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Functions as Models

1. The acceleration of a motorcycle is a function involving
time elapsed. If 7' represents the time lapsed and
A(T)=15T%+ 1207+ 86 represents the acceleration of the

motorcycle, what is the acceleration of the motorcycle 10
seconds after the motorcycle started to accelerate?

Solution: Answer: 2786
A(10)= 15- (10)*+ 120:10 + 86
4

A(10)=2786

2. The acceleration of a motorcycle is a function involving
time elapsed. If 7 represents the time lapsed and

A(D)=15T%+ 1207+ 86 represents the acceleration of the
motorcycle, what is the time when the acceleration is 3867

Answer: 2

386 = 1572 + 1207+ 86
I

h
T2+ 8T—-20=0, (T'+ 10}(7-2)=0

U

T=2,-10

Solution:

3. A toy scller’s profit, in dollars, from the sale of ¢ toys is
given by P () = 3¢ + 80. How many toys must he sell in
order to make a profit of $ 5907

Answer: 170
590 =3¢+ 80
[

Y

3r=3510

U

t=170

Solution:

4. 1f a company charge o dollars for their product, where
0 < d <100, the income from the product will be
I(d) =1000d —10d” dollars per day. By this model, for

which of the following values of d would the company’s
daily income for the product be the maximum?

(A) -50 Solution: Answer: (C)
(B) 30 This function is a quadratic function.
(€C) 50

(D) -30 2

Its graph is a parabola.

The graph opens down because @ =-10 < 0,

b
When d = ———, I{d) = maximum value.
2a
b=1000, a=-10
U
1000
d=- =50
2:(-10)

The following inforination is for questions 5 and 6.

! A
O T T
® &
\\
e h

L 4

In the figure above, a projectile is launched upward from
ground level with an initial speed of 800 feet per second.
In the top of a building, two people, person 1 and person
2, at a height / of 9,600 feet see the projectile pass on the
way up and the way down, respectively.

The formula of the relationship of initial speed s, time ¢,
and height /1 is
h=st—16t" ,
where the height is measured in feet.
5. How long will it be when the projectile travels from

personl to person 2?

Solution: Answer: (D)

(A 12 9600 = 800t — 16¢%, 600 = 50¢ — ¢
B) 15 2
0 =1> —50¢ +600
(C) 30 .
(D) 10

(t-20)(r-30)=0, 1 =20, 1, =30
U

X=t,~ # =30-20=10

6. When will the projectile return to the ground?

Solution: Answer: (A)
A) 50
) 0 = 800¢ — 16¢°
(B) 35 |
A4
(C) 25 ,
() 40 0=50—r*, 0=t(50-¢)

U
f, =0, £, =|50




2 Functions as Models

1. The acceleration of a motorcycle is a function involving
time elapsed. If 7' represents the time lapsed and

AN = 1572 + 1207 + 86 represents the acceleration of the

motorcycle, what is the acceleration of the motorcycle 10
seconds after the motorcycle started to accelerate?

2. The acceleration of a motorcycle is a function involving
time elapsed, If T represents the time lapsed and

A (T)=15T% + 1207 + 86 represents the acceleration of the
motorcycle, what is the tinte when the acceleration is 3867

3. A toy seller’s profit, in dollars, from the salc of ¢ toys is
given by P (f) = 3¢ + 80. How many toys must he self in
order to make a profit of § 590?

4, Ifacompany charge d dollars for their product, where
0 < d <100, the income from the product will be

1(d) =1000d — 104 doliars per day. By this model, for

which of the following values of ¢ would the company’s
daily income for the product be the maximum?

(A) -50
(B) 30
(C) 50
(D) -30

The following information is for questions 5 and 6.

! \
o
B &
\
\

In the figure above, a projectile is launched upward from
ground level with an initial speed of 800 feet per second.
In the top of a building, two people, person 1 and person
2, at a height /7 of 9,600 feet see the projectile pass on the
way up and the way down, respectively.

The formula of the relationship of initial speed s, time ¢,
and height / is
h=st—161° "
where the height i-s measured in feet.
5. How long will it be when the projectile travels from

personl to person 27

(A) 12
(B) 15
(C) 30
D) 10

6. When will the projectile return to the ground?

(A) 50
(B) 35
(C)25
(D) 40




Linear Functions and Their Graphs

3

1. In the figure above, if line  has a slope —2, what is the

N
©,8)

|

] . x

@0 j

m

Note: Figure above not drawn to scale.

y-intercept of m?

(A) 10
(B) 16

21
©)—
4

(D)8

Solution: Answer: (B)

N0, )

(0, 8) ] (4, 8)

-
@0 < >

m

In the figure above, by points (0, 8) and

(4, 0), you can easily obtain the point (4, 8)
on line 7. Then use slope formula to obtain
the y-intercept.

)! —Jﬁ
m=2t 2L
.\‘l “.\.‘2

\

)’*8=8, };:1_6

2. If the graphs of the equations y + mx = 8 and y = 3mx + 10
are parallel, where m > 0, which is the valuc of m?

A3

B)4—
3

(©)0

NS

3
D)—
3

Solution: Answer: (C)

y—mx=3§
{y =3mx+10
1
y=-mx+8
{y =3mx+10.
Their graphs are parallel.
\
5| =8,
U
~m=3m m=0

Note: Some books use m to represent the
slope, but m as letter itself is not a slope. In
form y = sv + b, the portion of the front of x
is the slope. Now —m ot 3m is a slope.

3. Ifthe graphs of the equations y + (m ~1) x =5 and
¥ =3mx + 10 are parallel, where m > 0, which is the value of

m?

W3

1
(B)+—

l
© —

Solution: Answer: (C)

{y+(m—1)x =5

y=3mx+10

N

y=-(m-Dx+5
y=3mx+10

Their graphs are parallel.

(m—1)=3m, -m+1=3m

4

I
m=--

Note: Some books use m to represent the

slope, but m as letter itself is not a slope. In
form y = sx + b, the portion of the front of x
is the slope. Now — (m — 1) or 3m is a slope.




Linear Functions and Their Graphs

4, In the figure above, if line m has a slope —2, what is the

]

-

v
-

(3. 0) N
m
Note: Figure above not drawn to scale.

y-intercept of m?

(A) 10
(B) 15

21
©—
4

D)8

Solution: Answer: (B)
NL(©.)
0,9 3,9
0,9) u 3.9
[ ,
3,0 N m

In the figure above, by points (0, 9) and

(3, 0), you can easily obtain point (3, 9) on
line m. Then use slope formula to obtain the
y-intercept.

), — 3 r—9
Slope:'}l’__-_}l__}___z
y-x, 0-3
\

5. In the xy-plane, points (2, 1) and (4, 3) define a line, and
points (-2, -3) and (-4, -2) define another line. At which of
the following (x, ) points do the two lines intersect?

(A)(2.3)
4 5
B) (==, -=)
33

©)(2,-3)
D) (3,2) Solution: Aunswer: (C)

¥y, =s(x—x;)

where s = slope = Y270 .
Xy — X
—1
(H y-1= (x—2)
4-2
y=x-1
-3+2
(2) y+3= (x+2)
-2 +4
|
y=—-—x-4
2.

At an intersection point,

n

)?:)1

1
a-l=——x-4, x=-2
2

Only (C) has x = -2.

U

Answer is (C),

6. In the xy-plane, find the slope of the line described by the
equation 2x = ~1.

Eg; 5gdeﬁned Solution: Answer: (A)
()0 I
- N
(D) -2 5 l I
|l ’
1
X=-
2
slope = Yo h T
— (.__ i) 0
2 2
U
undefined




Linear Funetions and Their Graphs 5

» }"

- X
> B

7. Inthe figure above, if line m has a slope 3, what are the

-
0/ @, 0 (10,0

Note: Figure above not drawn to scale.

coordinates of K?

(A) (0,20)
(B) (4,20)
(©) (0, 16)
(D) (4, 16)

m

/
(o, J’l\)\ K /
(4, 12)

|

B
o/l &0 (10, 0)

-4

The direction of line m

{
X )
slope = +J—°= 3, Yo _ 3, y,=12
X, 4
\t
The intersection point = (4, 12)
The 2 points (4, 12) and (10, 0)

!

12-0
slolpe = — =22
4-10
\’

The 2 points (4, 12) and (10, 0)

U

=2, y =20,k = (0, 20)

y—12
0-4

Solution: Answer: (A)

{Line m passes through origin (0, 0).

8. Line L passes through the points (0, 0) and (-5, 5). Which
of the following points is located in the region between the
graph of the line L and negative part of the x-axis?

(A)x>yand y<0
(B)x=yandy <0
O x>2yandy <0
(Dyx<yandy>0

Solution: Answer (D)

< >
L

Choose one point with the same x-value, x = -5,
between the graph of the line £ and negative part
of the x-axis.

Lety=-5andy=2,— -5<2and 2> 0,

U

yx<pandy>0

9. The graph of which of the following points is below the
. 3
graph of the line y =——x+3?
4

(A) (1, 4)
(B)(1,3)

8 ((ll’, 2“3 Solution: Answer (C)

Each value of x in choices is 1.
\
Wheny =1, y= -E(I) +3= 2i.
4 4
l

Use plug-in method.

1
2 <2—
4

U

Answer = (C)




6 Linear Functions and Their Graphs

y 12.  If the graph of a linear function passes through the

1 m 4
N / points (m, 2), (11, 3) and (5, 6), what is the value of m "5”7
k - (A) 12 Solution: Answer: (B)
3.0 .0 (B) 3 A slope of a line is unique.
Nofe: Figure above not drawn to scale. (©) 4 \L
10. In the figure above, if line m has a slope 4, what are the (D)-3 R
coordinates of G? Slope = "2 =
' XX, Xy Xy
(A) (0,20) | Solution: Answer: (C) i
(B) (4, 20) I m v
(©) (0, 18) 0, y 2-3 3-6 m-n_ n-5
(D) 4, 16) iy =12) m—n n-5 -l -3
|
3.0 6.0 M
3m—-my=n-53m-3n=n-5

Use slope formula 3 times. |

b4 Y
?:43 n=12 Im—4n=-5
Vo= 12-0 5 U
X—x, 3-9 4 5
mm—n:—g
r—12
J )
0-3
U 13. If the graph of a linear function passes through the points

(p, 1), (g, 5) and (3, 2), what is the value of 3p + g7

y =18 (when x=0)

(A) 12

B)5 Solution: Answer: (A)
(C)4
(D)3 A slope of a line is unique.

\
))] — J?z ~ }1’2 7}73
N oX, Xy —X
\

11. In the xy-coordinate system above, which of the ‘
: ’ - -2 - -
following line segments has a slope less than -47 -3 = > p-9_4 3

v

Slope =

P4 q73’ ~4 3

—— | Solution: Answer: (D)
(A) HG — , \’

| Onlysegments AF and BF have negative slope
(B) CG —  Change of y-value Hp-q)=-4g-2)

— | and the slope of BF = <=3
(C) AE Change of x-value \
(D) BF A B 3p—3g=-4(g-3)=—4q+12
N 8 h U
1 FE T
U 3p+qg=12
Answer is (D).




Linear Functions and Their Graphs 7

15. If the lines with the equations y = s,x —5 and y = 5,x +3
intersect in quardrants Il or I, which of the following must

be the refationship between s, and s, ?

L R R -
N E i (A)$; <S8, | Solution: Answer: (D)
= [abaink itk r
> \J
| E 5 !l E . X (B) 525, y=sx—Sandy =s5,x+3
12 3 45 ©) 5 >3, intersect
14, The graph of the functions /" and g are lines, as shown (D) 5 <5, 3
above. What is the value of f(4) - g(3)? 5X =5 =8,X+3
(A) 2.6 X —5,x =8
8
(B)4.3 .\'(sl—sz)=8, Sy =8 =~
©3 )
intersection point at the left of y-axis
(D)2
!
x<0
Solution: Answer: (D) U
8
‘ ~_<0,sl—s2<0, S < 8,
T . @Grd=4_ f@ .
4lmmdom eI
1 1 3
] R s g 16. Ifthe function g has the property: g(k,) = g(k,) for
o . Ifthe function g has the property: g(k,) = g(k,) for
2p-- 'E o 'E' B 'T G.73)=2) all numbers &, and k,, what is the graph of g in the
1 _.__l___l___l __________ .
1: E :f E xy-coordinate plane?
1 2 3 4 5
(A) A vertical line
d (B) A line with slope s = k4,
Refer to the figure above, ©)acircle
U (D) a horizontal line

S@)-gB)=4-2=2

Solution: Answer: (D)
g (kl ) =gk 2 )

)

slope =0

The slope of a horizontal line = 0

U

A horizontal line




Linear Functions and Their Graphs

17. 1In the figure above, ORST is a square and point C is the
center of the square. The coordinates of points O and S are
(-1, 6) and (3, -6), respectively. Which of the following is an

equation of the segment from points 7 to R ?

1 |
(A) y=—x——
3 3
1 1
(B) y=—x+-
3 3
(C) »=3x-3 Solution: Answer: (A)
D) y=3x+3 6-(—6
’ Slope g = —ET) =-3
Q 1

Diagonals of a square are

perpendicular each other.

I

Y
Slope of segment TR =1/3
1

y=—x+b
3
Point C (1,0)ison TR, -
] 1
=—'I+b, b=—_
3 3
U
I I
y=—-Xx—-—
3 3

)J
B(0,8)
C6,4)
» l’
0 10,0)

18. Ifan endpoint of a segment is a vertex of a triangle and
another endpoint of this segment is the midpoint of the
opposite side of the vertex, the segment is called median of
the triangle. The point of intersection of the medians of a

triangle is called centroid of the triangle.

According to the figure above, what are the coordinates of -

the centroid of the triangle ABC ?

A)YG, 4 B) 4, 3) © G 3) )G, 5)

Solution: Answer: (A)

0+6 8+4

M, = (-mz— TJ =(3, 6)

0+3 8+0
M, =| 2 2 (15, 4
(22 20

B(0{8)

(1.5,

Centroid

v

o A(3,0)

Equation of M, A4 is x = 3. Equation of M,C is y = 4.
The centroid is intersection of the two segments,

U

Coordinates of the centroid = (3, 4)

Conving or rense of anv of portion of this page is illegal.




Linear Functions and Their Graphs _ 9

1. In the figure above, if line » has a slope —2, what is the

}1

N
©,3)

|

=

Note; Figure above not drawn (o scale.

y-intercept of m?

(A) 10
(B) 16

21
(O
4

(D)8

(4, 0)

N

m

v

2. Ifthe graphs of the equations y + mx =8 and y = 3mx + 10
are parallel, where m > 0, which is the value of m?

M3

!
(B)+-
3

©)0

0

3
(Dy—
3

3. Ifthe graphs of the equations y + (m —1) x =5 and
y=3mx + 10 are parallel, where 1 > 0, which is the value of
m?

(A3

(B)+ !
3
1

<€) -
4

N

D)—
3
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Linear Functions and Their Graphs

"
N
0.9
(3,3) N

Note: Figure above not drawa to scale.

4, In the figure above, if line m has a slope -2, what is the

y-intercept of m?

(A) 10
(B) 15

21
©—
4

(D)8

m

S. In the xy-plane, points (2, 1) and (4, 3) define a line, and
points (-2, -3) and (-4, -2) define another line. At which of
the following (x, y) points do the two lines intersect?

(A)(2,3)
4 5
B)(——, —)
3703

(©)(-2,-3)
G2

6. In the xy-plane, find the slope of the line described by the
equation 2y = -1, .

(A) Undefined
®B) 12

€0

(D) -2




Linear Functions and Their Graphs 11

1 m

» X

-
o/ &,0) (10,0)

Note: Figure above not drawn to scale.

7. In the figure above, if line m has a slope 3, what are the
coordinates of K?

(A) (0, 20)
(B) (4, 20)
(©) (0, 16)
(D), 16)

8. Line L passes through the points {0, 0) and (-5, 5). Which
of the following points is located in the region between the
graph of the line £ and negative part of the x-axis?

(Ayx>ypandy <90
B)x=yandy <0
{Cyxzyandy <0
(Dyx<yandy>0

9. The graph of which of the following points is below the
3

graph of the line y =——x+37
4

(A) (1, 4)
(B)(1,3)
(©(1,2)
(D)(1,5)




12 Linear Functions and Their Graphs

¥

Sy

3,0) 9,0)

Note: Figure above not drawn to scale.

10. In the figwre above, if line m has a slope 4, what are the
coordinates of G7

(A)(0,20)
(B) (4,20)
(©)(0, 18)
(D) (4, 16)

L 1. In the xy-coordinate system above, which of the
following line segments has a slope less than -47

(A) HG

(B) CG
(C) AE

(D) BF

12.  Ifthe graph of a linear function passes through the

» 4
points (i, 2), {1, 3) and (5, 6), what is the value of m ~~§n?

(A) 12
5
B) ——
3

()4
(D)-3

13. If the graph of a linear function passes through the points
(v, 1), (g, 5) and (3, 2), what is the value of 3p + ¢?

(A) 12
(B)5
G4
(D)3
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:
1
]
-+
I
I L
N iR
T A
i i 1 ¥ ]
1 1 L L ] ;_ ‘\'
1 2 3 4 5

14. The graph of the functions /" and g are lines, as shown

above. What is the value of f(4)— g(3)?

(A) 2.6
(B)4.3
©3
(D)2

15. If the lines with the equations y = s,x — 5 and y = 5,x +3
intersect in quardrants I or III, which of the following must

be the refationship between s, and s, ?

(A)s, <5,
B) s 29,
C) s > 5,

(D) s, <,

16. Ifthe function g has the property: g(k,) = g(k,) for
all numbers &, and &,, what is the graph of g in the

xy-coordinate plane?

(A) A vertical line
(B) A line with slope s = k&,
(C) acircle

(D) a horizontal line
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S

17. In the figure above, QRST is a square and point C is the
center of the square. The coordinates of points O and § are
(-1, 6) and (3, -6), respectively. Which of the following is an

equation of the segment from points 7 to R ?

*) i I
y=—x——
3 3
1 1
®) y=x+-
3 3
(C) y=3x-3

(D) y=3x+3

B(0,38)

C(6,4)

2
]

o A3, 0)

18. Ifan endpoint of a segment is a vertex of a triangle and
another endpoint of this segment is the midpoint of the
opposite side of the vertex, the segment is called median of
the triangle. The point of intersection of the medians of a
triangle is called centroid of the triangle.

According to the figure above, what are the coordinates of

the centroid of the triangle ABC ?

A)G 49 (B) (4, 3) ©G6 3 DG, 5




Linear Functions and Their Tables

g() X
4 2
20 6
i 4

1. The table above shows some values for the function g. If g
is a linear function, what is the value of #?

(A)20 Solution: Answer: (D)
(B)8

1o One line only has a unique slope determined
(D) 12 by any pair of two points on the line.

T XN
.\.‘1 - .\‘2 .,\‘3 - .\’2

§

X g()
4 2
20 6
m 4

2. The table above shows some values for the function g. If g
is a linear function, what is the value of m?

(A)20
(B) 8

€10 )
(D) 12 Solution: Answer: (D)

One line only has a unique slope determined
by any pair of two points on the line.

One line has a unique slope.
Y =X
.‘i.‘l - 3‘2

Slope =

All points on the same line

\
slope, = slope,

U
4-6 2-6 ,m:

m=20 4-20

3. The table above shows some values for the function g. If g

g
m
10
1

=B NIE

is a linear function, what is the value of m + 117

(A) 20
(B) 8

(€) 10
(D) 12

Solution: Answer: (A)

One line only has a unique slope determined
by any pair of two points on the line.

_ Vi — s _ Yi—=¥

.“1 - .\'2 .“3 - ."2

$

2(m—10)=-2(n-10)
\’

m—=10=-n+10

U

m+n=20
g() x
2 0
3 1
6 2
11 3

4.  The table above provides the values of the quadratic
function g for chosen values of x. Which of the following is

g?

(A)g(x) =" +3
B)g(x)=x"+2

15

Solution: Answer: (B)

(©) g(x) = vi_o This table function is not a linear

function. This is a mention that a

D)g(x)= X -1 function table is not always for a

linear function.
Use plug-in method.

Whenx =0, 1,2, and 3,
U

B)g(x)=x"+2=0,3,6,and 11.
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5. The 2 tables above show some values for the functions

fandg. f and g are linear functions. What is the value

of p+q?

(A)9
(B) 10
©) 11
(D) 12

J &) X g t
4 3 2 3
P 5 q 6
7 6 7 8

Solution: Answer: (C)

¥y ¥

I
I

Slope of any line is unique.
)

NV _ NP

XX, XX

p-4 1-4  q-2 T1-2

slope =

5-3 6-3 6-3 8-3

" s
3(p-4)=2-3 5(g-2)=3.5 "
\ A
3p=6+12 5¢=15-10
" \
p=0 q=>
U

p+g=6+5=11
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gk x
4 2
20 0
n 4

1. The table above shows some values for the function g. If g
is a linear function, what is the value of #?

(A) 20
(B)8

© 10
(D) 12

x g(x)
4 2
20 6
m 4

2. The table above shows some values for the function g. If g
is a linear function, what is the value of m?

(A) 20
(B) 8

(€) 10
(D) 12

gR)
it
10

n

N P | D=

3. The table above shows some values for the function g. If g
is a linear function, what is the value of m + 1?7

(A) 20
(B)8

©) 10
(D) 12

gly) | «x
2 0
3 1
6 2
11 3

4, The table above provides the values of the quadratic
function g for chosen values of x. Which of the following is

g?

(A) g(x) =x* +3
B)g(x) =x"+2
©) gx)=x" -2
D) g(x)=x" -1
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fx) X g {
4 3 2 3
p 5 q 6
7 6 7 8

5. The 2 tables above show some values for the functions
fand g. f and g are linear functions. What is the value

ofp+q?

(A)9

(B) 10
(€) 11
D) 12
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$600

C(M)
$500

$400

$300

o 1 2 3 4 5 6 7 M

1. The graph of the function C(M) is given in the figure
above. The cost of producing A/ units of a specific medicine
is given by the function C as C(M) = sM + b, where s and b
are positive constants. If A units are produced, which of
following functions, g, represents the cost per unit, in
dollars?

(A) g (M) =300+300M

M
(B)g(M)=—1+200
300

200 300

(C)g(M)="—+—
3 M

100 300
D)g(M)=—+—
30M

F 3 C
$900
CM)
$700
$500
$300
0 1 2 3 4 5 6 7 M

2. The graph of the function C(A}) is given in the figure
above. The cost of producing A/ units of a specific medicine
is given by the function C as C(M) = sM + b, where s and b
are positive constants, If M units are produced, which of
following functions, j, represents the cost per unit, in dotlars?

M
AY (M) ==L 1200
(A)j(M) 00

(B)j (M) =300+300M

2
(C)j(nff):%q- 29

Solution: Answer: (D)

You may use the slope-intercept form of linear function.
100
Slope =— 100
3 - C(M) =
y-intercept = b =300

M +300

The average cost per unit for A units:

100 A +300
C(M "
(1)%3
M M

U

100 300
g(M)= —+
3

g(M) =

M

M

300 300

DYyj{M)=—+—

( ( ) 2 M
Solution: Answer; (C)

You may use the slope-intercept form of linear function.

200
Slope =—
3 - C(M) =

200

M +300
. 3
y-intercept = b =300

The average cost per unit for A7 units:

200
j(AJ)—-CKAJ)—+»mg_ﬂ4—+300
M M
U
jary =224 20
3 M
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$1,200

C(M)

$1,000

$800

$600

2.
P

0o 1t 2 3 4 5 6 17 M

3. The graph of the function C(A) is given above. The cost
of producing M units of a specific medicine is given by the
function C as C (M) = sM + b, where s and b are positive
constants. If A units are produced, which of following
functions, g, represents the cost per unit, in dollars?

(A) g (M) =800 +300Af

200 600
(B)g(M)=T+—

M
600 200
©g(M)=-"~"~
M 3

200 800
Dg(M)=—+—
3 M

Solution: Answer: (B)
You may use the slope-intercept form of linear function.
200
Slope =— 200
3 — C(M) =——M + 600
3

y-intercept = b = 600

The average cost per unit for M units:

200
C(M) T M + 600
g(M)= -
M

y

200 600
gM)= ——+——

3 M
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$600
C(M)

$500

$400

$300

60 1 2 3 4 5 6 7 M

I.  The graph of the function C(M) is given in the figure
above. The cost of producing A units of a specific medicine
is given by the function C as C(M) = sM + b, where s and b
are positive constants. If A units are produced, which of
following functions, g, represents the cost per unit, in
dollars?

(A) g (M) =300 +300M

(B)g(:\f):ﬂ~+200
300

©sg(m) =222
3 M

I
(D)g(z’ld’):ﬂ+@
3 M

4+ C
$900
C(M)
$700
$500
$300
0 1 2 3 4 5 6 7 M

2. The graph of the function C(3) is given in the figure
above. The cost of producing A units of a specific medicine
is given by the function C as C(M) = sM + b, where s and b
are positive constants. If M units are produced, which of
following functions, j, represents the cost per unit, in dollars?

(A) '(M)—i'iwoo
/ 300

(B)j (M) =300 +300M

(©) '(M)~@+3OO
I 3 M

300 300
D)yjiM)=—+
(D)j(M) —
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$1,200

(M)

$1,000

$800

$600

5
P

6 t 2 3 4 5 6 7 M

3. The graph of the function C(M) is given above. The cost
of producing M units of a specific medicine is given by the
function C as C (M) = sM + b, where s and b are positive
constants. If A units are produced, which of following
functions, g, represents the cost per unit, in dolars?

(A) g (M) =800 +300M

200 600
(B)g(M) :T+—

AM
600 200
©g(h)=""-""
A 3
200 800

(D)g(ﬂff):7*+?
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Questions 1 and 2 refer to the following definitions for
integers greater than 1.

m 1= m? + 2m
m = m’—2m
1. ( 3 ) + 5 =
(A) 30
(B) 28
(C)20
(D) 25 Solution: Answer: (A)

2. If n is an integer greater than [, then | p+1 |=

mt+2m=3"+2.3=15
J

m —2m=5"-2-5=15
Y

Sum=15+15=30

A »—2;1-1

© (a o+

Solution: Answer: (A)

(n+1)’ —2(n+1)

: A

W2+ 1-2n—2
2
W—l=n"—1+2n-2n
)

(;12 + 271) —2n—1

U

3. Forx 2 2, MvJdis defined as &vfd =+/x— 2 , which of the
following equals J1142 + J6J37

A1
(B)2
©)3
®)s

Solution:

M1a=+11-2=+9=3
\’
260=J6-2=+J1-2
U

Answer: (D)

MIA+I6A=3+2=5

4, Let ¢ be defined by xoy= x*. Ifx=3¢p,y=36q, and

. X
p—q=73, what is the value of —?

(A)3
(B) 27
©)9
(D) 81

}}

Solution:

Answer: (B)




24

New Definitions

5. Let [8] be defined by x[@ y =x" . Ifx 3@ p,y =3 1@ 4,

X
and p+q =4, what is the value of —?

(A)3
(B) 6
€9
(D) 81

}!

7. Let a#tb be defined by a#b = o’ + {a - b) for all positive
integers « and b, What is the value of (3#2)#2?

Solution:

Answer: (D)

x=31@p,y=3@q
!
x=30y=3
kY
] = xy
}!

3 \

wp =37 .37 =3/

\

U

3P4 _3Y gy

Solution:

3#2=3"+(3-2) =1
2
GHDH2 =10#2
U

10° +(10—2) =108

0

Answer: 108

6. Iff(x)=2x—-1, g(x)=x -3 and an operation # is
defined for all real numbers A and B by the equation
A& B=A+B+2A4B, thenf(2)# g (2)=

(A)-8
(B)8
€4
(D)4

ofec?

(A) ¢ -2

© (*-2)

®){c* ~2)2 +2

O)(c*-2) —4

8.  Two integers x and y that are greater than zero satisfy
the relation x®y if and only if x = y2 —~2.a, b, and ¢ satisfy

the relation a®b and b®c¢. What is the value of ¢+ 2 in terms

Answer: (D)

F2)=2-2-1=3, g(2)=2-3=1

f(2) 8D =f2)+g(2)+2/(2)-8(2)

J

3+ (=1)+2:3-(~1) =4

Solution:

a®b:

a=b"-2,-b" =a+2

bOc :

b= -2, =(? -2)

{)2:[)2

U

a+2=(c2 72)2

Answer: (C)




New Definitions 25

Questions 1 and 2 refer to the following definitions for
integers greater than 1.

2
m = m +2m

_ .2
" =m —2m

1.(3)+ s =

(A) 30
(B) 28
(C) 20
(D) 25

2. If i is an integer greater than 1, then | »+1 |=

(A) @—2}1—1
) 72n+1
) + nt+l

3. Forx 2 2, JxJ) is defined as v/l =+ x —2 , which of the
following equals J11/ + 16737

(A)1
(B)2
(€)3
Dys

4, Let ¢ be defined by xoy = x”. If x =30p, y=3¢g, and

p — g =23, what is the value of X ?
}J

(A)3

(B) 27

€)9

(D) 81
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5, Let [@] be defined by x[€] y =x". Ifx =3[ p,y=3[@ ¢,

)?

and p+q =4, what is the value of —-?

(A)3
(B) 6
©)9
(D) 81

6. Iff(x)=2x—1, g(x) =x— 3 and an operation # is
defined for all real numbers 4 and B by the equation
AW B=A+B+2AB,then/(2)# g (2)=

(A)-8
(B) 8
©4
(D)4

7. Let a#b be defined by aftb = o+ (a - b) for all positive
integers ¢ and b. What is the value of (3#2)#27

8. Two integers x and y that are greater than zero satisty
the relation x@y if and only ifx = y2 —2.a, b, and ¢ satisfy
the relation a®b and H@c. What is the value of @ + 2 in terms

ofc?

(A)c* -2
®)(c* - 2)2 +2
© (< —2)2
O)(c* -2) -4
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! \ ]

y= 2 +b

1. The figure above shows the graph-of y = +* +3and

y= ~x% +b for some constant b, If PO = 6, what is the

value of 5?

(A) 10
(B) 13
(©) 53
(D) 21

Solution: Answer: (D)

(1) At the intersection points,

J’:J?
X 43=—x"+b
2y PO=6->x=43

1
(#3) +3=—(#3) +b
U

b=21

2. The figure above shows the graph of y = x* +3and

y= —x*+b for some constant b. If PQ =10, what is the

value of 5?

(A) 10
(B) 13
(C) 53
(D) 20

value of 7

(A) 50
(B) 8

(C) 63
(D) 65

value of k7

Solution: Answer: (C)

(1) At the intersection points,
y=y
¥ 43=-xt4b
PO=10—>x=45
\
(+5)" +3=—(25) +b
Y

b=

@)

53

(A) 10
(B) 8

(C) 63
(D) 65

x=-p +k

3. The figure above shows the graph x=j* andx = - y* + £.
k is a certain constant. M and N separately represent the
intersecting points of the two graphs in the xy-plane. If the
length of the distance between M and N is 10, what is the

Solution: Answer: (A)

(1) At the intersection points
xX=x
yi=—yt 4k
(2) MN=10—>x=15
\
(#5)" =—(25)" +k
U

k=50

4, The figure above shows the graph x =3* and x = - y* + £.
k is a certain constant. M and N separately represent the
intersecting points of the two graphs in the xy-plane. If the
length of the distance between M and ¥ is 4, what is the

Solution: Answer: (B)

(1) At the infersection points,
X=X
¥ ==y +k
2y MN=4-—>x=142

<—

+2)° + k

—~

(12) = -

<=
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14, The figure above shows the graph of x = g — y%, where g
is a constant. If the area of triangle RST is 8, what is the

value of g?

(A)-5
(B)3
(C)-4
(D)4

R

Note: figure above not drawn to scale.

Solution: Answer: (D)
BHx=0
x=—y2+g —>{}:—)12+g
A
y =g y= i\/g_
2
RT =24z
2)y=0

x:nyJrg, —2>x=0+g
\

x = g (By the graph above, g > 0.)

\

OS=g

87RTX0S_2 gxg
2 2

value of g?

A7
(B)-7
©-9
D9

S

=~
v

-

S

Note: figure above not drawn to scale.

15. The figure above shows the graph of y = g + x%, where g
is a constant, If the area of triangle RS7'is 27, what is the

Solution:

Answer: (C)

My=0
)’2.1‘2+g -—>Ox.\‘2+g

A
X = g, x= i-J?g

\
RT =2/-¢
@)x=0
y = y? +g, —>y=0+g
\
y = g (By the graph above, g < 0.)
A
oS =|g| ‘

(3) AreaRS}, =27

), RTx0S _ 2-g x|g]
2 2

\2
27= g xlel = |l xlel - gl

A (14 )ﬁ
l¢]=(327) =32 =9

g is the value of y of point S.

U
gl
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[6. The figure above is a parabola that is symmetric about
the y-axis. Which of following could be an equation of the

parabola?

(A)x=y" -3
B)x=-3*-3
©y=->-3
D)y=x*-3

17. The figure above is a parabola that is symmetric about
the y-axis. Which of following could be an equation of the

parabola?
(A)x =y2 3
(B)x= )’
© y=-x +3
(D)y=x*-3

'}?

uy

N
(6,-3)

Solution: Answer: (D)

ALZ_ |
y=x

The signs of equation determine the

changes of the graph of y» = X

2
y= +.\' —3

Open up Move down

&%

18. In the system of equations {

y=-2
, aandb are
y=a +b

constants. For which of the following values of @ and b does

the system have exactly one real solution?

JJ:
J):

y= 2“\'2

(A a=-1,b=3 By a=-2, b=2
(C)a=2, b=-2 D) a=-1,b=-3
Solution: Answer: (C)

ax’ +b y:2x2 -2
.._)

-2 y= —~2
\A

The sketch shown below

&

\ L

v

Answer is (C).

19. In thexy-plane, A and B are distinct points, which have

the same y-coordinate and lie on the parabola whose equation

is ) = —x7 +5x +30. Which of the following is the

olution;

Answer: (O)

AJL‘

The signs of equation determine the

changes of the gl‘aph ofy = .\'2 .

—-\ +3

Open down Movc up

A

x-coordinate of the midpoint of AB ?7

(A) 5 Solution:
2 y=—x" +5x+30
B)-—
(B) 5 I
2
©) = o 2 _ 5 3
5 20 21 2
(D) >
-— 5
3 A/lA—‘ N =—
WiAY
AR
/ |

Answer: (A)
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20. The function fis given by £ (x) = ax® + bx + ¢, where
a> 0, ¢ <0 and they are constants. Which of the following
could be the graph of /2
(A) (B)
y y
X
J)

©

7w
4 e

Answer: (D)

Solution;
)
Coefficient of x%is a, and a > 0.
{
The open direction of this parabola is up.

|

v

Choices (A) and (C) are eliminated.
)

“Could be”
\’
Leta=1>0and ¢=-1<0. Then
y=x>+hr—1
Whenx =0,y =-1

U

Answer is (D).

~

21. The function g is given by g (x) = x? + by + ¢, where b
and ¢ are negative constants. Which of the following could
be the graph of g?

(A) B)
y ¥
X
o X
© y (D)
)I
X X
Solution: Answer: (D)
(1)

Coefficient of ¥ is 1,and 1 >0.

. ¥
The open direction of this parabola is up.

\

Choices (A) and (C) are eliminated.

@
“Could be”

4
Let b=-2<0and ¢=-1 <0. Then
y= x22x— 1

p=x*2x+i-1-1
y=Er2x+ 1)-2
y= (.\'—l 1¥-2
Negative sigh — curve shifts right.

U

Answer is (D).
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y
)
A"/
(-6, 12) (0, 12)
(A)k
(B) -k
(5, 0) 2,0 (©)-a
/ \ Tox D)a
22.  The diagram above shows the graph of a quadratic
function /. What is the value of 5?7
(A)-8
(B)-5
(C)-7
-9
Solution: Answer: (A)

x:~3\‘

-6, 12)

(b, 0)

¥
\ (0, 12)

(2, 0)

I (3,0

(0JO) \ X

symmetrical line x =

Obtain the symmetrical line first.

-6+0 _ 3

distance between points (-3, 0) and (2, 0) =5

A parabola is a symmetric graph.

|

v

distance between points (-3, 0) and (b, 0) =5

U i

b=-8

number?

value of x will the function g have its maximum value?

23. Let the function g be defined by g(x) = k(x — a)z, where

k is a negtive.constant and « is a positive constant, For what

Solution: Answer: (D)

Vertex form of quadratic function:
f)=k (.‘\f Yy ) +Vm
U

X =4

g(xy=k(x- ar)2 =k (.\'2 —2ax + az)
i
g() = ks’ ~2akv + ka’
g(¥)=Ax" +Bx+C

A <0, when x =—, function

g has its maximum value.

Solution; Answer: 5

(BGm+1)-(@dm-17) =0

v
to get zeros or roots

1
(. $3m+1=0, m:ﬁg

1
dm—-17=0—->m=4—

| 4
Gm+1)-(@m—17) <0
). J
<0

U
1 1
—<m<d— , m=0,1,2, 3,4
3 4 :

Under this domain, 3» <0

24. For how many integers m is (3m + 1)(dm ~ 17) a negative
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25. Inthe figure above, the graph of £(x) is the result of

shifting the graph of g(v) 3 units to right and 3 units up.

If the equation of f(x) is f(x) = X 4x, what is the

equation of g(x)?

(A) (x—5)" +1
(B) (x=5)" =7
©) (x+5)° -7
D) (x+5)> -4

2.1 (x) = 2x” —5x +6, what must the value of k equal so
that the graph of f(x — &) will be symmetric to the y-axis ?

A~
5
4

®)
b
5

© ”

(D) 2
2

Solution: Answer: (C)
(x+3) +4(x+3)—3
X6y +9+4x+12-3
x2+10x+18
XX +10x +5° —25+18

U

g()=(x+5) -7

Solution: Answer: (C)

b .
The graph of x = -— is the symmetric line
2a

. . 2
of a quadratic function y = ax” +bx+c.

26. How must « and b be related so that the graph of

g(x + 1) will be symmetrical about the y-axis if

g(x) = ax’ +bx+c?

Now, ¥
F 3 |
N I % i
To22 4 —
;
l
5
k=-=
4

(A)22a=-b
(B) 10a=-b
CO)Y10+a=bH
(D) 20a =-b

Solution: Answer: (A)

g(x)= ax’ +by+c

b
When x = -—, g(x) has maximum
2a

b
or minimutn value. Andx =-— is
2a

the symmetrical line. The graph of
g(x +11) is the translation of g(x) 11
units to the left. If g(x) is symmetric
about x = +11, g(x +11) will be

symmetric about the y-axis.

U

b
-——=1lor22a=-b
2a

fu—m=fu+§)

5
(It means the graph should shift Z units

to left to be symmetric to the y-axis.)
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}J

y:.\'z+3

P g

v

/ \

y= x> +b

I.  The figure above shows the graph of y = x2 +3and

y= —x24b for some constant b, If PQ = 6, what is the
value of b7

(A) 10
(B) 13
(C) 53
(D) 21

2. The figure above shows the graph of y = +* +3and

y= —x? +b for some constant b, If PO =10, what is the
value of H?

(A) 10
(B) 13
(©) 53
(D) 20

M x=y°

3. The figure above shows the graph x =y? and x = - 3 + £,
k is a certain constant. M and N separately represent the
intersecting points of the two graphs in the xy-plane. If the
length of the distance between A and N is 10, what is the
value of £?

v

x=-y"+k

(A) 50
(B) 8

(C) 63
(D) 65

4. The figure above shows the graph x=3* andx=-3* + 4.
k is a certain constant. M and N separately represent the
intersecting points of the two graphs in the xy-plane, If the
length of the distance between A and N is 4, what is the
value of 47

(A) 10
(B) 8

(C) 63
(D) 65
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NX
v
-

f——

x=y +k

S. The figure above shows the graph x = -” and x = y* + £.
k is a certain constant. p and f separately represent the
intersecting points of the 2 graphs in the xy-plane. If the
length of the distance between ¢ and p is 8, what is the value
of k7

(A) -32
(B) 72
()32
(D) 37

6. The figure above shows the graph x = 2 and x =y* + k.
k is a certain constant. p and 7 separately represent the
intersecting points of the 2 graphs in the xy-plane. If the
length of the distance between £ and p is 12, what is the value
of k?

(A) -32
(B) 72
(€)32
(D)-72

y=-x*

7. The figure above shows the graphs y = -x* and y =32 + /1.
A is a certain constant. p and g separately represent the
intersecting points of the two graphs in the xy-plane. If the
length of the distance between p and g is 14, what is the
value of /1?7

(A) -82
(B) 98
(C) 82
(D) -98

8. The figure above shows the graphs y = -x% and y = x* + /1.
/i is a certain constant, p and ¢ separately represent the
intersecting points of the two graphs in the xy-plane. If the
length of the distance between p and ¢ is 10, what is the
value of 4?7

(A) -82
(B) -50
(C) 82

(D) -98
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| —
—

v

S
0

9. The figure above shows the graphs y = -+ and y=x*+h
h is a certain constant, p and ¢ separately represent the
intersecting points of the two graphs in the xy-plane. If the
length of the distance between p and ¢ is 2a, what is the
value of 4?7

(A)2a
(B) «

(C)-24*
(D) 24*

10. In the xy-plane, (b, ) is one of the points of intersection

of the graph of y = -xZ + 16 and y= x2—16. What is the
possible value of 5?

(A)+6
(B)+4
(C) +2
(D)3

11. In the xy-plane, (b, y) is one of the points of intersection

of the graph of y = -x? + 4 and y = x2 — 4. What is the
possible value of 47

(A)6
(B)-4
(C)-2
(D)3

.}!
(-3,0) o!

[2. The figure above is a parabola that is symmetric about
the x-axis. Which of following could be an equation of the
parabola?

A)x=y"-3
(B)x=y"+3
©y=-x"-3
(D).\':-y2*3

J’

/I/ X
(-3, 0)\13 "

13. The figure above is a parabola that is symmetric about
the x-axis. Which of following could be an equation of the
parabola?

A)x=y*-3
B)x= —y2 -3
(C)y==~*-3
D)y=x*-3
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R

Note: figure above not drawn to scale,

t4. The figure above shows the graph of x = g — 37, where g
is a constant. If the area of triangle RST is 8, what is the
value of g?

(A)-5
(B)3
(C)-4
(D) 4

v

S

Note: figure above not drawn to scale.

15. The figure above shows the graph of y = g +x?, where g
is a constant, If the area of triangle RST is 27, what is the
value of g?

(A)7
(B)-7
©-9
(D)9
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y )) = —-2
8. Inthe system of equations , »aandbare
y=ax" +b
\ - / = constants. For which of the following values of ¢ and & does
©,-3) the system have exactly one real solution?
16. The figure above is a parabola that is symmetric about (A) a=—1, b=3 B) a=-2,b=2
the y-axis. Which of following could be an equation of the
pal'abola? (C) a= 2, b=-2 (D) a = "'1, b=-3
(A)x=p*-3
Byx=-2-3
©y=-~3
D)y=x*-3
}}
©,3)
o] —
19.  Inthe xy-plane, A and B are distinct points, which have
17. The figure above is a parabola that is symimetric about the same y-coordinate and lie on the parabola whose equation
the y-axis. Which of following could be an equation of the . 2 ) . L.
parabola? i$ 3 = —x" + 5x 4+ 30. Which of the following is the
x-coordinate of the midpoint of AB ?
x=y -
(Ayx=y"-3 5
B)x=2—3 (A) —
(Cy=-x*+3 2
r=x%— 2
5
2
© -
5
5
D)--
3
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20. The function fis given by £(x) = ax® + bx + ¢, where
a> 0, ¢ <0 and they are constants, Which of the following
could be the graph of /7

A) B)
y . ¥
v
; l i a by
© y 0
y
; | h N

21. The function g is given by g (x) =x* + bx + ¢, where b
and ¢ are negative constants. Which of the following could
be the graph of g?

(A) (B)
¥ y
© y (D)
)7
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Jn‘
e
-6, 12) ©, 12)
(, 0) 2,0
7 T

22.  The diagraim above shows the graph of a quadratic

function /. What is the value of 5?7

(A)-8
(B) -5
(C)-7
(D)9

23. Let the function g be defined by g(x) = k(v - a)z, where
k is a negtive constant and « is a positive constant, For what
value of x will the function g have its maximum value?

(A) k

(B) -k

) -a

D)a

24. For how many integers m is (3m + 1){(dm — 17) a negative

number?
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25. In the figure above, the graph of f(x) is the result of
shifting the graph of g(x) 3 units to right and 3 units up.

If the equation of f(x) is f(x) = x% +4x, what is the
equation of g(x)?

(A) (x-5)" +1
(B) (x—5)" -7
(C) (x+5)* -7
(D) (x+5)" -4

26. How must @ and b be related so that the graph of

g(x +11) will be symmetrical about the y-axis if

g(x)= ax’ +bhx+c?.

(A)22a = -b
(B) 10a =-b
€)10+a=b
(D) 20a = -b

27. U (x) = 2x7 —5x + 6, what must the value of k equal so
that the graph of f(x — k) will be symmetric to the y-axis ?

4
(A)-~
5
4
®) -
5
5
C)-—
©-7

3
@) ~
2

28. Inthe xy-plane, A and B are distinct points, which have

the same y-coordinate and lie on the parabola whose equation
isy= ~x” +5x+30. Which of the following is the

x-coordinate of the midpoint of AB ?

5
A) —
2

2
B)-—
5
2
© -
5

5
(D) -—
3
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hY g [
5 7 6
4 5 4
3 3 7
2 4 -1
1 6 3
0 8 -5
-1 9 -7

1. The certain values of the two functions / and g, which
are defined for all values of x, are given in the table above.

If the function j is defined by j(x) = 3g(x) — f(2.5x) for

all values of x, what is the value of j(2)?

Sx) | ox
4 |4
3 | 3
2 | 2
0 | -1
2 |0
3 1
4 |2
5 3

(A) 4

Solution: Answer: (D)
(B) 3 Refer to the table above.
(C)14 |
v
(D)6

J2) =382y~ s (5)
U

J(2)=3-4-6=6

(A0
B)-2
)2
D)3

Y lg® | /W
2 -1 2
I 0 -1
0 1 -2
-1 2 3
-2 3 4

2. According to chart above, what is the value of

g(-2) - f(H)?

(A)2
(B)3
Solution: Answer: (C)
C)4
(D) -3 { g(-2)=3
Jy=-r

U
g(2)— f()=3—(-)=4

1

1
T
1
Ry
1

-7-T-

O T W

-t=-r—

mhddadal o
1

1 1
e
-

L.
1

3. The chart above shows chosen values for the function f
and the figure above shows the graph of the function g. For

which of the following values of x does g(x) equal f(x}?

Solution:

At point (-2, 2), the two functions

f and g have the same value of y.

Whenx = -2, g(-2)= f(-2)=2.

U

Answer: (B)
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4. The chart above shows the information of temperatures
of several distinct chemical mixtures at x seconds when the’
mixture was formed. The temperature of which mixture

goes down the greatest number of degrees during the interval

RELATIONSHIP OF TEMPERATURE
AND TIME FOR MIXTURES

Temperature 7’ .
at Mixture
x Second
Txy=4x-3 M,
|
T(x)z;xu?, M,
I

TR) = —Z.\'+3 M,
Tx)=—4x+3 M

7'(.\') =4x+3 Als

fromx=16tox=20 ?

(A) M (B) M, (C) M,

g !
3 -3
2 2
4 -1
3 0
0 i

5. The function g is defined by the chart above. For what

value of ¢ does 1 — g(£) =07

(A)2
(B) -1

(C) -2 Solution: Answer: (C)
(D) -3 Refer to the table above.

J
When 1 =-2, g(-2) =-2.
U

(—g(t)=2-(2)=0

(D)yM,

Solution: Answer: (D)

The slopes of M|, M., and M

are positive. Their temperatures

will not go down, but go up.
Note: When doing the operation
of subtraction, ignore the same

constant part, It saves your time.

( [

My iT(I6) = =—+16 =~

1
| T =20

T(20) ~T(16) = -5 — (~4) =

\
(1, 1 T(16) = ~4-16 = 64

! 7(20)=—4.20= 80

| 7(20) ~T(16) = -80 — (-64) -
U

Answer is (D).
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g® | /®
6
4
7
-1
-3
-5
-7

| N[ |
||

1
Pt
o

1. The certain values of the two functions / and g, which

are defined for all values of x, are given in the table above.

If the function j is defined by j(x) = 3g(x) — f(2.5x) for

all values of x, what is the value of j(2)?

(A) 4
B3
(€) 14
(D)6

x ] g | S®)
2 -1 2
I 0 -1
0 [ -2
-1 2 3
-2 3 4

2. According to chart above, what is the value of

g(-2)-f()?

(A2
(B)3
€)4
(D)-3

})
: , g) ¢
f(\) X [ T [ T T I
4 4 OO MO
- e s Bl S e B o2 ol e ol Mol ol Bt
3 3 e b4 -
SN A R SN VRO W S e O Dy G S
2 -2 [ COTTE T T -
0 -1 o0 ONT 1 i
5 i ke of ol ke b rﬁ—1~r"r]~
JRRES S (PR HPEN S D, TR NS (R T
0 1T B
N I B ol S A S B
e ab R e EE B LRt
4 12
I i [} 3 I
5 3 Tororo [ T T B T

3. The chart above shows chosen values for the function /°
and the figure above shows the graph of the function g. For

which of the following values of x does g(x) equal f(x)?

(A)0
(B)-2
(©)2
(D)3
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RELATIONSHIP OF TEMPERATURE
AND TIME FOR MIXTURES

T cmpe;;’iture 1 Mixture
x Second
T(x)=4x-3 M,
1
T(x)=—x-3 M,
4
1
T(.t)=—“4‘-\‘+3 M,
,-I.(.,\.) = 4.\' + 3 AI’S

4. The chart above shows the information of temperatures
of several distinct chemical mixtures at x seconds when the
mixfure was formed. The temperature of which mixture

goes down the greatest number of degrees during the interval

fromx =10tox =20 ?

(A) M B)M,

O M,

(D)yM,

(A)2
(B) -1
€)-2
(D)-3

g 4
3 3
2 2
4 -1
3 0
0 1

value of 7 does  — g(£} =0?

5. The function g is defined by the chart above. For what
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The fish and beef weighed 6 pounds.
The fish and chicken weighed 7 pounds.
The beef and chicken weighed 8 pounds.

1. By the infor

(A)9 Pounds
— Pou

2

(B) 7 Pounds

7
C) — Pounds
© 5

5
(D) — Pounds
2

mation above, what is the weight of the beef?

Answer: (C)
f+b=06(1)
f+e=7(2)

b +c=8(3)
The target is b.
{Cancel candf.
2)-(
c—-b=1
G-
U

.
=7, b=—
2

Solution:

(4)

2. If the system equations as below

2p+2g==6

3p+2q=7,

what is the value of p?

(A)1
(B)2
©)3
(D) 4

Answer: (A)
2p+2¢=6 (1)
3p+2g=7 (2)
@) -
l

p=1

Solution:

3. Ifthe equations of 2 lines arey = 4x + 3 and y = 3x + 4,

respectively, a
value of the di
(A)3
(B)6
(C)5
(D)4

nd the two lines intersect, what is the absolute

fference of the x-coordinate and y-coordinate?

Solution: Answer: (B)
At the intersection point, y = y.

e
4x+3=3x+4
r=1
Byy=4x+3, y=7

U

o=l

4. If the graph of the equation ary2 +by +c¢ =x passes
through points (-3, 5), (7, 1), and (6, 2), what is the value of

atb+c?
(A)8
B)7
©9 Solution: Answer: (B)
(D)E Because each point of the 3 points is on the
2

graph, x and y values of each of the points

should satisfy the equation ay2 +by+e=nx.

The y value of the point (7,1) = 1. Then
ayz +by+e=x

!

a-’+b-1+c=7

U

at+b+ec=7

The fish and beef weighed 5 pounds.
The fish and chicken weighed 6 pounds.
The beef and chicken weighed 7 pounds.

5. By the information above, what is the weight of the

chicken?

(A) 4 Pounds .

(B) 7 Pounds
(C) 9 Pounds

5
(D)E Pounds

Solution: Answer: (A)
f+b=5(1)
f+c=6()
b +e=703)

The question asks c.

\

The target is c.
{Cancei band/f.
) (1)
—b+ec=1(4)
(4)+(3)
U

20:8,




48 System of Equations

2
x=1z
X=af)
}’:82

6. Tn the group of equations above, ifx > 0, which of

the following is the value of x ?

(A)2

(B)6 Solution: Answer: (D)

©3 The question asks x-value.
(D)4

l

Cancel y and z.

3
Use the common substitution method.

2
x=z

xz\/)_’ o i‘/'_-zz @
y=8z (1)

\s
2, @~

1

Canmnot find easier way to do elimination.

2
x=z
=7
y=9z

7. In the system of equations above, if x > 0, what is

the value of x 7

(A)9
®) 333
©)3
(D)4

Solution: Answer: {B)

The question asks x-vaiue.

W
Cancel y and =.

Canmnot find easier way to do elimination.

v

Use the common substitution method.

2
X==z
wfr=- @
.tzJ; —>{‘2
pe9s 1y &Y @

l
@), 3) > (1)
|

v

¥ =9/x)
|

A

(2 ()

A4
Xt =81y

x>0

|
v
¥ =81, x=381 =3 x3x3x3
U
Yixax3- =33
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The fish and beef weighed 6 pounds.
The fish and chicken weighed 7 pounds.
The beef and chicken weighed 8 pounds.

1. By the information above, what is the weight of the beef?

9

(A)— Pounds
2

(B) 7 Pounds

(9] —Z— Pounds

5
(D)E Pounds

2. If the system equations as below
2p+2g=0
Ip+2g=1,

what is the value of p ?

A1

(B)2

(C)3

(D)4

3. Ifthe equations of 2 lines are y = 4x+ 3 and y = 3x + 4,
respectively, and the two lines intersect, what is the absolute

value of the difference of the x-coordinate and y-coordinate?

(A)3
(B)6
©s
(D) 4

4. If the graph of the equation ay2 + by + ¢ =x passes

through points (-3, 5), (7, 1), and (6, 2), what is the value of
a+b+e?

(A) 8
(B)7
(C)9

3
D)=
()2

The fish and beef weighed 5 pounds.
The fish and chicken weighed 6 pounds.
The beef and chicken weighed 7 pounds.

5. By the information above, what is the weight of the
chicken?

(A) 4 Pounds
(B) 7 Pounds
(C) 9 Pounds

5
(D)— Pounds
) 2
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2 2
X=2z x=z
X= \/; X= \/;
y =8z y=9z
6. In the group of equations above, if x > 0, which of 7. In the system of equations above, ifx > 0, what is
the following is the value of x ? the value of x ?
(A)2 | A9
(B)6 )33
(€3 ] (©3

(D)4 DY4
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1. In the xy-plane, the distance between points P (3, 12) and
point Q (b, 5) is«/74 . What is one possible value of 5?

Solution:

d* = (o= %)+ — 1)

N
74 = (3-b) +49
25=(3-by, +5=3-b
y

b=3+5

No space for
negative value

Answer: 8

Solution: Answer: 11

dz = (-\'7_ - -\'1)2 +(J’2 - 3’1)2
J
37 =12 +(1-5)

\

36=(1-5)"
!
16=1-5, [=16+5

g
t=-1, t:

No space for
negative value

2. In the xy-plane, the distance between points Q (£, 12) and
point P (3, 5) is+/50 . What is one possible value of k?

Solution:

Answer: 2 or 4

d2 = (.\’2 -4 )2 + (J'z - }’1)2

3

50 =(3-k)" +49

1=(3-k)", +1=3-%
J
k=3+1

J
k=|2], &=4]

3. In the xy-plane, the distance between points Q (3, £) and
point R (2, 5) is+/37 . What is one possible value of 1?

4. In the xy-plane, the distance between points R (1, 12) and
point Q (4, A) is 13, What is one possible value of /#?

(A) 4410 - 12
(B) 12 + 4+/10
© 160 12
D) 12+ 2410

Solution:

Answer: (B)
169 =9+(12-h), 160 = (12— h)’
\!
+I0=12-h, h= lZim
i\
h=12+44/10
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Distance Formula

1. In the xy-plane, the distance between points P (3, 12) and 3. In the xy-plane, the distance between points O (3, 1) and
point Q (b, 5) is /74 . What is one possible value of 5? point R (2, 5) is /37 . What is one possible value of 12

4. In the xy-plane, the distance between points R (1, 12) and
point Q (4, A) is 13. What is one possible value of /1?

2. In the xy-plane, the distance between points Q (%, 12) and

point P (3, 5) is /50 . What is one possible value of 4? (4) 4\/5 =12
B) 12+ 4+/10

©) 160 12
D) 12+24/10
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1. If segment PQ in the xy-coordinate plane has

P (4, 6) and Q (8, 10), then midpoint of ITQ has
coordinates

endpoints

AT, T Solution: Answer:
(B) (6, 8) L. o
©@,8) M:[m_ EEA
(D) 8, 06) 2 3

Y
(4-1—8 6+10
Mm :6’ =
2 2

U

M=(6, 8

)

(B)

-yhl ]

2. Ifsegment PQ in the xy-coordinate plane has

P (-4, 6) and Q (8, 10), then midpoint of PQ has
coordinates

endpoints

(A)(7,7) Solution:
B) (6, 8
EC; Ez, 3; M= [‘l+_1*2 . AN
(D) (8, 6) 2 m
U
[4 +8 6+10
M = = 2, =
2 2

Answer: {C)

- ym )
8)

3. Ifsegment PQ in the xy-coordinate plane has endpoint
P (-8, 6) and midpoint (4, 10}, then endpoint Q of PQ has
coordinates
(A)(0,26)
B) @, 14)
(€)(12, 8)
D) (16, 14)
Solution: Answer: (D)
" (XI _— Yo ht J’#‘J
2 2
8

4,  If segment PQ in the xy- coordinate plane

has endpoint

P (-8, 6) and midpoint (-4, 10), then endpoint O of PQ has

coordinates

(A) (0, 26)
(B) (0, 14)
(€) (12, 8)
(D) (16, 14)

Solution:

Ry + Xy N + Yy
M =} - i e —
2 2

Answer: (B)

)

5. In the xy-coordinate plane, the point (5, 4) is the midpoint

of the line segment with endpoints (2, y) and (x,5), what is

the value of xy ?

(A) 20
(B) 24
(©) 22 Solution: Answer: (B)
(D) 16 Mo X+ Xy _ . »+ _y
2 m> 2 m
J
2+x y+5
M = =5, S =g
2
)
x=8,y=3
U
xy=8:3=24
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Midpoint Formula

I. Ifsegment PQ in the xy-coordinate plane has endpoints P
{4, 6) and Q (8, 10), then midpoint of PQ has coordinates

AT 7
(B) (6, 8)
©)(2,8)
(D) (8, 6)

2. If segment PQ in the xy-coordinate plane has endpoints P
(-4, 6) and Q (8, 10), then midpoint of PQ has coordinates

AT, 7)
(B) (6, 8)
©) (2,8
(D) (8,06)

3. If segment PQ in the xy-coordinate plane has endpoint P
(-8, 6) and midpoint (4, 10}, then endpoint Q of PO has

coordinates
(A) (0, 26)
(B) (0, 14)
©) (12, 8)
(D) (16, 14)

4, If segment PQ in the xy- coordinate plane has
endpoint

P (-8, 6) and midpoint (-4, 10), then endpoint Q of Fé
has coordinates

(A) (0, 20)

(B) (0, 14)

(©) (12, 8)
D) (1o, 14)

5. In the xy-coordinate plane, the point (5, 4) is the midpoi
of the line segment with endpoints (2, ¥) and (x, 5), what is

the value of xy ?

(A) 20
(B) 24
(C) 22
(D) 16

i

-
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Legend :

Before reflecting, y = 8,3+ b
After reflecting, y = §,X+b,

s, and §, represent slopes; by and b, represent y-intercepts.

S2 = -SI

by = b, ifreflecting about y-axis

b, = -b, if reflecting about x-axis

3

(A)y=3x+1
(Byx=3(y-1)

1
Cyy=——x+!
3

1. In the xy-coordinate plane, the equation of line m is
y=x+ L. If line / is the reflection of line with respect to

the y-axis, what is the equation of line /?

(Ayy=-x+1
(B)y=-x-1
O)y=x+1
D)y=x-2

2. Inthe xy-coordinate plane, the equation of line m is
y=x + 1. Ifline / is the reflection of line » with respect

1
Dyy=—x-1
3

Solution:

) m

D) my =—my, m =1
my, = -1

(2) Reflecting about y-axis
by = by =1

U

y=mx+by =-x+1

Answer: (A)

to the x-axis, what is the equation of line /7

(A)y=-x-1
(B)y=-=x+1
©x=y +1
(D) y=x-2

(A) p=—dx—1
(B)x=-4(y+1)

Solution:

b
/

\ /
) my =—my, m =1

A4

N

iy =—1|

(2) Reflecting about x-axis

y=mx+b, =-x-1

Answer: (A)

Cyx=—4dy+4

1
D)y =—x+1
4

3. Inthe xy-coordinate plane, the equation of line s
. 1 o . . .
isy =(-~).\' — 1. If line / is the reflection of line m with

respect to the x-axis, what is the equation of line /?

Solution: Answer: (B)
m
/
1 i
Mym, =-m, m = —; = m, = ;
(2) Reflecting inx —axis — b, =1, b, =1

J

v

|
(3) y=myx+b =—x+1
3

But, you may not directly find out the matching

one from the five choices now .

(4) Try to get the format x = {expression with y

1
y=—x+1 -»3p=x+3
3

U
(B) x =3y—3=3(y—1)

4. Inthe xy-coordinate plane, the equation of line m is
y=—x — |.Ifline/is the reflection of line m with respect
4

to the x-axis, what is the equation of line /?

Solution: A Answer: (C)
\ w
/ !
0 I 1
By = —Hh, iy =— My =——
2 L I e A

(2) Reflecting in x — axis

b =—L|b, =1

(1) and (2)

I
(3) y=myx+b,=——x+l
4

(4) Try to get the format x = | expression with y

1
y=——x+1 > dy=—x+4

U

(€C) x=-4y+4
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Legend :
Before reflecting, y = §;x + 5
Afterreflecting, y = §,x+b,
s; and s, represent slopes; b, and b, represent y-intercepls.
.8'2 = —Sl
b, = b, if reflecting about y-axis

by =-b, ifreflecting about x-axis

1. In the xy-coordinate plane, the equation of line m is
y=x+ 1. If line / is the reflection of line with respect to the
y-axis, what is the equation of line /7

Ayy==x+1
Byy=-x-1
Cyy=x+1
D)yy=x-2

2. Inthe xy-coordinate plane, the equation of line m is
y=x + 1. If line / is the reflection of line m with respect to
the x-axis, what is the equation of line /2

(A)y=-x-1
(B)y=-x+1
(Clx=p +1
D)y=x-2

3. Inthe xy-coordinate plane, the equation of line m
1 . . .
is y = (——)x — 1. Ifline { is the reflection of line m with

3
respect to the x-axis, what is the equation of line /?

(A)y=3x+1
(B)x =3(y - 1)

1
Cyy==—x+1
3

1
Dyy=—x-1
3

4. In the xy-coordinate plane, the equation of line m is

y=-—x — 1. Ifline/is the reflection of line m with
4

respect to the x-axis, what is the equation of line /?

(A) y = —dx -1
(Byx=—4(y+1)
(C)yx=-4y+4

I
)y =—x+1
4




Circles in xy-Plane

1. In the xy-plane, the center of a circle has coordinates

(3, 11), and the circle touches the x-axis at one point.
What is the radius of the circle?

(A)3
B) 11
€8
(D) 14

Solution:

Method: Draw a sketch.

Answer: (B)

2 (3, 1)
I
E Radius =11

I

A

N R
{ N
y

nswer is (B).

2. The area of a circle whose center is at (0, 0) is 4 .
The circle passes through each of the following points

except

(A)(0,2)
(B)(2,2)
©) (0, -2)
(D) (-2, 0)

Solution:

2
A=r"nm,

Method: Draw a sketch,

Answer: (B)

4/=r2/{,)’=+2

/ \ 22

N

U

Answer is (B).

3. In the xy-plane, the center of a circle has coordinates
(-2, -2).I1f one endpoint of a diameter of the circle is (-2,
I}, what are the coordinates of the other end point of the

diameter?

(A) (-4, -5)
(B) (2, -4)
©) (4, 2)
D) (2, -5)

Solution:

Answer: (D)
Method: Draw a sketch.
b
2,
-2]-2)
(-2,-5)
Answer is (D).

P (b, 4r)

C

.

Q0 (b, 0)

4. In the figure above, C is the center of the circle and lies on
the segment PQ. What is the area of the circle?

(A)3r’r
(B) 4’
©) 2
(D) 9’ x

Solution:
radius = 2r

U

Answer: (B)

4, = (21‘)2 r=4r'z

),

W

N

r

Note: Figure above not drawn to scale.

5. In the xy-plane above, points /¥ and U are the centers of

the two identical circles, which are both tangent fo the x-axis

and y-axis. V/ is the tangent point. What is the slope of WF?

(A)4
(B)6
©)5
(D)2

Solution:

Get the value of radius first.

W(2,2)

vQ,2) 2

U

Slopcw =

NCJ R

=2

Answer: (D)
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i
N

6. In the xp-coordinate plane above, the circle has center O.

Which of the following lines divides the circle into 2
semicircles?

L The line with equation x =2

1L The line with equation y = x

I11. The line with equation y = 5x

iv. The line with equation x =0
(A) L only

(B) I and If only
(C) I, 11, and III only
(D) 11, 111, and 1V only

7.

y=x

Solution: Answer: (D)

AN
NIZA e

b y=15x 4

N L

v

NV N

The graphs of equations of 11, 11, and IV pass
through center of a circle, but 1.

U

Answer = (D) 11, 111, and 1V only

.))
WL
(-4,0) QJ
In the xy-coordinate plane above, the circle has center

O. Which of the following lines divides the circle into 2
semicircles?

I The line with equation x =4

1L The line with equation y = x

I1I. The line with equation y = 4x

Iv. The line with equation y =0
(A)Tonly

(B) I and I1 only
(O) 1, 11, and ITI only
(D) 11, 1il, and IV only

Solution: Answer: (D)

N
\

4 y = 4,\' F

(AN N
V% 1

The graphs of equations of II, II, and I'V pass
through center of a circle, but L.

U

Answer = (D) 11, 1, and I'V only
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-6, D,

Note: Figure above not drawn to scale.

8. In the xy-plane above, points I and ¥ are the centers
of the identical circles, which are both tangent to the y-
axis, one of them tangent to x-axis, and one tangent to line y

= -4, What is the slope of Wy o
(A)-5

5
B) -

3

©) 3
(D) 2

Solution: Answer: (B)

Get the value of radius first.

x=-6

J
F=R=3
1

W, 3)

10
V(-3,-T) 6
U

5

Slopeyy = —=—

)P

(x> 1)
300 (1,0) x
150 |o 0°
(.\'2 s Yo )

/

9. In the figure above, 2 identical circles with radius 3 are
inscribed in 2 squares, respectively. Which of the following

are the values of x, and y, ?
A)x, =4, y=-3
Byx, =-4, y, =3

©)x, =43, y, =3
(D) X = 4> = 3

Solution: Answer: (D)

Use the conclusion:
If a circle is inscribed in a square,
diameter of circle = side of square

r=3, d=6

x,=143=4, 3 =3 ]
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Note: Figure below not drawn to scale. Y
, A
P (1, J3 )
Q
y=3 \
(10,3) _ Py
. 0 ¢
0 X
10.  Tn the xy-plane above, the circle is tangent to the line
y=3 and y-axis. What are the coordinates (x, y) of point 7
. 27
(A) (0, 10) Solution: Answer: (D) 12.  In the figure above, if the measure of ZQOP is —
(B) (10, 0) - X
t(10,3
(€)(0,3) point ( ) radians, what is the value ofx?
(D) (0, 13) )
radius =10
U Solution: Answer: 6
Point 0 = (0,13)
Y
A
JJ
F-3 P (l’ \/5)
; | /
P X
!
L1, In the xy-coordinate plane, & is tangent to the circle at P y .Jg
tanf=—=—
point 7. If point (-1, -1) is the center of the circle, what is X i
the slope of :(:)}E ? +
. o o T 7Y
(A) 1 Solution: Answer: (C) =60 =60 ——=| —
180 1\ 30
B)2 B3¢ 2 !
© -1 ST 2
I ZQOP =8 / = 2/ 2
(D) 3 U 3 x T 2
1 |
S, 1 =6
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I.  In the xy-plane, the center of a circle has coordinates

(3, 11), and the circle touches the x-axis at one point.
What is the radius of the circle?

(A)3
(B) 11
€)8
(D) 14

2. The area of a circle whose center is at (0, 0) is 47 .
The circle passes through each of the following points
except

(A)(0,2)
(8)(2,2)
©) (0,2
) (2,0)

3. In the xy-plane, the center of a circle has coordinates
(-2, -2).If one endpoint of a diameter of the circle is (-2,
1), what are the coordinates of the other end point of the
diameter?

(A) (-4, -5)
(B) (-2, -4)
(C) (-4, -2)
D) (-2,-5)

le
P (b, 4r)
C
\ i >t
0, 0)

4, In the figure above, C is the center of the circle and lies on
the segment PQ. What is the area of the circle?

(A) 3’7
B) 4’z
©) v
(D) 9%’ x

v

Note: Figure above not drawn to scale.

5. In the xy-plane above, points ' and.UJ are the centers of

the two identical circles, which are both tangent to the x-axis

and y-axis. V' is the tangent point. What is the slope of WV'?

(A)4
(B) 6
)5
(D)2
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A
NV

6. In the xy-coordinate plane above, the circle has center O.
Which of the following lines divides the circle into 2
semicircles?

I. The line with equation x = 2
II. The line with equation y = x
ITI. The line with equation y = 5x
IV. The line with equation x =0

(A)1only

(B) T and Il only

(©) I, 11, and HI only
(D) 11, TH, and IV only

e
RN

7. In the xy-coordinate plane above, the circle has center
O. Which of the following lines divides the circle into 2
semicircles?

1. The line with equation x = 4
1. The line with equation y = x
[11. The line with equation y = 4x
IV. The line with equationy = 0

(A) I only

(B)Iand Il only

(C) 1, I1, and 111 only
(D) I1, 111, and 1V only
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('63 k) 14

Note: Figure above not drawn to scale.

8. In the xp-plane above, points }¥ and ¥ are the centers
of the identical circles, which are both tangent to the y-
axis, one of them tangent to x-axis, and one tangent to line y

= -4, What is the slope of Wy

(A) -5
5

(B) -
3

(©) 3
(D) 2

)r"

(-"1’ J’l)
30° (1,0) by
15,00 |o 0°
(-"2» 3’2)

4

9. In the figure above, 2 identical circles with radius 3 are
inscribed in 2 squares, respectively. Which of the following

are the values of x, and y; ?
(A) Xy = 4s = -3
B)x, =-4, y =3

©)x, =43, y, =3
D)x, =4, y =3
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Note: Figure below not drawn to scale. y

.}7

‘ P (1, \/5)

1%
y=3 \
10,3 By
(10,3} X 0 0 A
O X
10. In the xy-plane above, the circle is tangent to the line p=3
and y-axis. What are the coordinates (x, ) of point (?
2n
(AX(0, 10) 12.  In the figure above, if the measure of ZQOP is —
(B) (10, 0) x
(€)(0, 3) radians, what is the value of x ?
(D) (©, 13)
J)
o

11. In the xy-coordinate plane, QR is tangent to the circle at

point 7. If point (-1, -1) is the center of the circle, what is

the slope of &‘?

(A) 1
(B) 2
(€)-1

|
D)~
2
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A ¥V
Gl,a)A o B(1,b)
S =
L o
-1,-a) C oD (1,-b)

Note: Figure above not drawn to scale

1. Inthe figure above, 4, B, C, and D are the points of
the vertices of a rectangle (not shown). Points B and C lie
on the curve of £ (x) = hx®, where / is a constant. If area of
ABCD is 10, what is the value of s?

(A) 5.5 Solution: Answer: (D)
(B)4.5 A=10=1L-w=(1+1)-2b
©)35 10=2-2b, b=25
' |
D) 2.5 Y
point B = (I, 2.5)
point B is on the graph of y = e
y=25x=1
3
25=h(1), h=25
reg
(-1.25,a) 4 B
P» X
j&x) D C(1.25,-a)

Note: Figure above not drawn to scale

2. In the figure above, 4, B, C, and D are the points of the
vertices of the rectangle. Points D and B lie on the curve of
J (x) = px, where p is a constant. If area of ABCD is 10,
what is the value of p?

Solution: Answer: 8/5or 1.6
ABCD is a rectangle. So, point B = (1.25, a).

Area = L1, 10={(1.25+1.25)-2a
10=2.5-2a, a=2
\
Point 8 = (1.25, 2)
Point B is on the graph of y = px

J

2=p-(125), p=160r8/5

J’
(- 14, ) Bg-—— 1 —— A (174, @)

| |
! gy =g
B =
[ |
1 |

(-14,-a) C +——4D /4, -a)

Note: Figure above not drawn to scale

3. Inthe figure above, A, B, C, and D are the points of the
vertices of the rectangle. Points A and C lie on the curve of

g)= qx3 , where g is a constant, If area of ABCD is 1, what
is the value of ¢?

Solution: Answer: 64
Area=L-W=1=(1/4+1/4)-(a+a)

1=(1/2)-2q, a=1
1
point /A =(l/4, I)

Point 4 is on the graph of y = qxs.

\
y=Lx=1/4
U
. 3
1=g(174)", ¢=64
JI
> X
0(2,0) R(2,0)
S T

4. In the figure above, SORT is a rectangle, and points S and

T lie on the graph y = av?, where « is a constant, If the
perimeter of SORT is 20, what is the value of a?

(A)L5 | solution: Answer: (C)
(B)3
(©)-15] 220 R(2,0)
(D)2 Perimeter =2V + 2L
20=2-4+2L
L L=6

Point T lies on the curve.
y=ax?, -6=a2*

J

a=-1.5

W=4 T(2,-6)
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B

Note: Figure above not drawn to scale.

5. In the figure above, A4, B, C, and D are the points of the

vertices of arectangle, where A = (4, 4,), B=(B,, B,),

C=(c, ¢, ), and D =Dy, D,). What is the area of the

rectangle ?

(A) (A, + B)(A4, +C,)
(B) (B, +|D,](C, + D)
© (4 ]+C)(, +[Dy)
(D) (C, + Dy))(B, + D)

Solution: Answer: (C)

Area =4 = Length - Width
[4)]+C, = Width
Ay + |D2| = Length

A= (|/41|+C;)(Az +|D2D

Jl

A (a,5)

C

B (b,-1)

Note: Figure above not drawn fto scale.

6. Inthe figure above, A, B, C and D are the points of
vertices of the square. What is the diagonal of the square?

(A) 632
B) 5v2
© 73
(D) 543

Solution:

Answer: (A)
s=5+|-1| =6

N2 Jise

.

6

U

Answer is (A).

(-1, 6) A D

C B(6,-1)

Note: Figure above not drawn to scale.

X

7. Inthe figure above, 4, B, C and D are the points of
vertices of the square. What is the diagonal of the square?

(A) 742
®) 542
© 73
(D) 5v3

Solution: Answer: (A)

6+ |-l| =7 or |—I| +6=7

5

7

U

Answer is (A).

C (3, b) D

Note: Figure above ot drawn to scale.

A B8, a

8. In the figure above, 4, B, C and D are the points of
vertices of the square. What is the diagonal of the square?

(A) 632
(B) sv2
© 73
(D) 543

Solution:

Side length =8 -3=35

5\/5 45°

.

5

U

Answer is (B).

Answer: (B)
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v

N O X

MAP (0, 0) 4,0 «x
)= 237 +6x -8
10. In the xpy-plane above, if the shaded rectangle contains all

points (x, v), what is the area of another rectangle (not shown)

9. In the figure above, the graph of /' (x) intersects the that contains all points (3x, y +1)?
y-axis at point P and the x-axis at point N. What is the
area of rectangle MNOP ? (A) 36
(B) 24
(A) 16 (C) 48
(8)20 Solution: Answer: (C) (D) 18
{C) 32
(D) 36 f(.\') = J’ = 2.\'2 -I—6I “‘8
¢)) XVhe" x=0,y= *3l . Solution: Answer: (B)
for p;inl P y
(2) Wheny =0, 0= 2x* +6x 8. )
forp;J(irltN (O, 3) (125 3)
X 43x-4=0
x+dHx-1)=0
0, 1 12, 1
x=1 x=-4 L), { ):.\‘
It is aot on the rectangle.
y A=12x(3-1)=24
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Note: Figure above not drawn to scale.

1. The figure above shows two parabolas and one rectangle

1
ORST. Points Q and 7" are on the parabolay = ;.\'2 ~35, and

1
points R and S are on the parabolay = ——x° + 6. If point Q has
5

coordinates (-2, -3), around what is the diagonal QS of rectangle

ORST?

(A)9
(B) 7
©6
) 11

)7

(A) 36
(B) 31
(C) 62
(D) 26

Note: Figure above not drawn to scale.

12. The figure above shows two parabolas and one rectangle

|
QRST. Points Q and T are on the parabola y = E.\‘z -5, and

I
points R and S are on the parabola y = ——xX 4TI point 7'
4

has coordinates (2, -3), what is the perimter of rectangle ORST?

Solution:

Answer: (A)

R(a,b)/ [\ S

\V

b
>

02, I 7T

b= f(-2)= —-51-.(-2)2 +6=52

OR=52+|-3]=82
{—2 and a both are onx = -2,

RS =2a=2|-2|=4

a=-2

\

U

08 = \JOR? + RS? =4 +82% »9

Solution: Answer: (D)

/\8(67

R Pre
i

2
y=—x -3
2

1
b:f(z):—z’f +7=6

ST =6+{-3=9
2 and ¢ bothonx = 2.
{ a=2
!
RS=2a=2-2=4
U

P=2.(RS+8T)=2-(9+4) =26
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4 ¥y y
la)d e B(,b) r
/ (- 1/4, a)Br___-___ A(1/4, a)
e S () =R f :
> X 1 gy =g
; ; > X
| I
-1,-a) C oD (1, -b) ! |
(-1/4,-a) C&——1+——4D(1/4, -a)
Note: Figure above not drawn to scale

Note: Figure above not drawn to scale

1. Inthe figure above, 4, B, C, and D are the points of 3. In the figure above, 4, B, C, and D are the points of the
the vertices of a rectangle (not shown). Points Band Clie | vertices of the rectangle. Points A4 and C lie on the curve of
on the curve of /(x) = in>, where 4 is a constant. If area of

gx)= qx3, where ¢ is a constant. [f area of ABCD is 1, what
ABCD is 10, what is the value of /7

is the value of g7

{A)S.5
(B)4.5
(C)3.5
(D) 2.5
o
(-1.25, ) 4 R Y
»
» X
> X
j)y D C(1.25,-a) Q(-2,0) R(2,0)
Note: Figure above not drawn to scale
2. In the figure above, 4, B, C, and D are the points of the
vertices of the rectangle. Points D and B lie on the curve of S T
J () = px, where p is a constant, 1f area of ABCD is 10, . )
what is the value of p? 4. In the figure above, SORT is a rectangle, and points S and

T lie on the graph y = ax?, where a is a constant. If the
perimeter of SQRT is 20, what is the value of ¢?

(A) 1.5
(B)3
©)-1.5
(D)2
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¥
3 ¥
A C (-1,6) 4 | D
>
B D
Note: Figure above not drawn to scale. C B@®6,-1) >_r

5. In the figure above, A, B, C, and D are the points of the .
Note: Figure above not drawn to scale.

vertices of arectangle, where A = (4,, 4,), B=(5,, B,),
7. Inthe figure above, A, B, C and D are the points of
vertices of the square. What is the diagonal of the square?

(A) 742

c=(c¢, ¢,), and D=(D,, D,). What is the area of the

rectangle?

(A) (4, + B )(A, + ()

®) (B, +|D,(C, + Dy) (B) 52
(©) (|4, |+ C )4, +|Dy)) © 743
(D) (Cy + DyX(B, + D) D) 53
)’
-~ J:
D A(a,5) 3
A B8, a)
» X
C B(b,-1) >y
C @3, b) D
Note: Figure above not drawn to scale. Note: Figure above not drawn to scale.
6. ) In the figure above, 4, B C an(.l D are the points of 8. Inthe figure above, 4, B, C and D are the points of
vertices of the square. What is the diagonal of the square? vertices of the square. What is the diagonal of the square?

(A) 642 (A) 632
®) sv2 (B) 52
© 73 © 73
(D) 543 ®) 543
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J’
3
L,
Ny O X
MIP
f(x)=22" +6x-8
10. In the xp-plane above, if the shaded rectangle contains all
points (x, y), what is the area of another rectangle (not shown)
9. In the figure above, the graph of /' (x) intersects the that contains all points (3x, y + 1)?
y-axis at point P and the x-axis at point N. What is the
area of rectangle MNOP ? (A) 36
(B) 24
(A) 16 (C) 48
(B) 20 (D) 18
(C) 32

(D) 36
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Note: Figure above not drawn to scale.

11.  The figure above shows two parabolas and one rectangle

1
QORST. Points Q and T are on the parabolay = —x* =5, and
3

1
points R and S are on the parabolay = P46 I point O has
5

coordinates (-2, -3), around what is the diagonal OS of rectanglc

ORST?

A9
B)7
©6
Y11

Note: Figure above not drawn to scale.

12. The figure above shows two parabolas and one rectangle

i
QRST. Points ¢ and 7" are on the parabola y = 5.\'2 -5, and

1
points R and § are on the parabola y = ——x* +7.If point T
4

has coordinates (2, -3), what is the perimter of rectangle QRS7?

(A) 36
(B) 31
(€) 62
(D) 26
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1. The vertices of a triangle are (3, 1), (3, 5), and (6, 1).

The area of the triangle is (-6, 14)
(A) 27 Solution: Answer: (D)
(B) 54 i
(C) 18 (3,5)
D6
> X
G, D (6, 1) . Note: Figure above not drawn to scale.
basexheight 4. In the figure above, if triangle RQOS is a right triangle,
Area = ——— which of the following could be the lengths of the sides of
2 triangle ROS?
U
(6-3)-(5-1) 6 (A)3, 7,and V49 | gopion: Answer: (D)
2 ) (B) 6,7, and /85 The line passes through point (0, 0).
(©) 5, 6, and V61 2
2. The vertices of a triangle are (-2, 6), (-2, 1), and (2, 1). 14
The area of the triangle is (D)7, 3, and /58 Slope = -— = 1
6 3

Eg)) ;i Solution: ‘ Answer: (C) Use plug-in method.
(€) 10 (2, 6) !
(D) 12

I\\ Sidegg =7, Sideg, =3
-2, 1) 2,0 Side 2 «/5

-
Use Pythagorean Theorem.

basexheight U
2

Area =
Answer is (D).

U

(2+2)-(6~l)=10
2

5. Ifpoints (0, 0), (4, 9), and (13, 0) are the vertices of an

isosceles trapezoid, which of the following is the rest vertex?

3. The vertices of a triangle are (-3, 1), (3, 5), and (3, 1).

The area of the triangle is A1, 9) (B) (6, -7) ©) (8,0) DO, 9
(A) 12 Solution: Answer: (A) Solution: Answer: (D)
(B) 18 ~

©2 3,5) ’

D) 16 j 3
-3, 4 3, 1) “,9 9,9

A 4

basexheight
Area = —— X
2 0.0)] 4 T (13.0)
Y U
(3 + 3) . (5 — l) 12 x-coordinate of rest vertex =13-4=9

2
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Y

o 4 C Ry

Note: Figure above not drawn to scale,

6. In the coordinate plane, the area of triangle OBC is 30, the

length of segment AQ is 5, and the coordinates of C are

(20, 0), what is the slope of segment E?B?

5
A) -
3

5
B)-—
3

3

(O
5

3
® -
5

Solution: Answer: (D)

20-A4B
30 =

, AB=3

{Point B touches the origin.

?0 rises from left to right.

U

3
Slope 5 = +g
JJ
A
(@] > X
" v,

7. Inthe xy-coordinate plane above, points F;, O, and V,

are the 3 vertices of a certain triangle. The coordinates of ¥

are (-2, b) and the coordinates of /, are (2, b). Which of the

following is one possible value of b if the area of triangle

VOV, is less than 7 and greater than 6 ?

(A)_E
4
®-2
4
(C) _E_
4

7
(D)~
2

Solution: Answer: (B)
Base 2 + 2 = 4 and height |b|
__ Basexheight

A——z——, 6<@

6 7
—<-h<—
2 2

<7

b<0 -

7 6 14 12
b

(-4, )"

»
L

o X

8. The circle in the xy-coordinate plane above has center

(-4, 8) and intersects the y-axis at point O and at the

origin. Which of the following are the coordinates at point

0?

(A) (10, 0)
(B) (16, 0)
(©) (0, 16)
(D) (0,9)

Solution:

(-4, 8)

Answer: (C)

1(0,8+8=16)

The 2 radii become the isosceles

The height is the bisector of the

U
2=(0,16)

sides of the triangte.

base of the triangle.
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1. The vertices of a triangle are (3, 1), (3, 5), and (6, 1).
The area of the triangle is

(A) 27
(B) 54
(C) 18
D)6

2. The vertices of a triangle are (-2, 6), (-2, 1), and (2, 1).

The area of the triangle is

(A) 14
(B) 54
(C) 10
(D) 12

3. The vertices of a triangle are (-3, 1), (3, 5), and (3, 1).
The area of the triangle is

(A) 12
(B) 18
(C) 22
(D) 16

))
("63 14) A

O\ " x

Note: Figure above not drawn to scale.
4. In the figure above, if triangle ROS is a right triangle,
which of the following could be the lengths of the sides of
triangte ROS?
(A) 3,7, and /49
(B) 6, 7, and /85
(©) 5,6, and \/6_1
(D) 7,3, and /58

5. [Ifpoints (0, 0), (4, 9), and (13, 0) are the vertices of an

isosceles trapezoid, which of the following is the rest vertex?

(A)(7,9) (B)(6,-7) (€)(8,06) D), 9
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0 A C x

Note: Figure above not drawn to scale.

6. 1In the coordinate plane, the area of triangle OBC is 30, the

length of segment AQ is 5, and the coordinates of C are

(20, 0), what is the slope of segment E(;?

5
(A) -
3

5
(B)-=
3

3
©-—
5

3
(D) —
5

" £

7. In the xy-coordinate plane above, points ¥}, O, and V)

are the 3 vertices of a certain triangle. The coordinates of /|

are (-2, b) and the coordinates of ¥, are (2, b). Which of the
following is one possible value of 4 if the area of triangle

VOV, is less than 7 and greater than 6 7
(A) L
4
(B) Z
4
©-
4

7
D)-—
2

('49 8).

R
>

o X

8. The circle in the xy-coordinate plane above has center

(-4, 8) and intersects the y-axis at point  and at the
origin. Which of the following are the coordinates at point
07

(4) (10, 0)

B) (16, 0)

(©) (0, 16)

(D)6, 9
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1. The vertices of a triangle are (3, 1), (3, 5), and (6, 1).
The area of the triangle is

(A)27
(B) 54
(©) 18
(D)o

2. The vertices of a triangle are (-2, 6), (-2, 1), and (2, I).

The area of the triangle is

(A) 14
(B) 54
(©) 10
(D) 12

3. The vertices of a triangle are (-3, 1), (3, 5), and (3, 1).
The area of the triangle is

(A) 12
(B) 18
©)22
(D) 16

y
(-6, 14)

Y

0\ x

Note: Figure above not drawn to scale,
4, In the figure above, if triangle ROS is a right triangle,
which of the following could be the lengths of the sides of
triangle RQOS?
(A) 3,7, and 449
(B) 6,7, and \/g
(C) 5,6, and V61
(D)7, 3, and /58

5. If points (0, 0), (4, 9), and (13, 0) are the vertices of an

isosceles trapezoid, which of the following is the rest vertex?

(A)(7.9) (B) (6, -7) ©) 3,6 0O, 9
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v

O A C X

Note: Figure above not drawn to scale.

6. In the coordinate plane, the area of triangle OBC is 30, the

length of segment 4O is 5, and the coordinates of C are

(20, 0), what is the slope of segment E ?

5
(A) —
3

5
(B) -—-
3
3
©)--
5

3
(D) -
5

4 A

7. In the xy-coordinate plane above, points ¥, O, and F,

are the 3 vertices of a certain triangle. The coordinates of V]

are (-2, b) and the coordinates of ¥, are (2, b). Which of the
following is one possible value of 4 if the area of triangle

VOV, is less than 7 and greater than 6 7
-

4
(B)-—

4

11

(€)-—
4

()~
2

('4a 8).

v

0 X

8. The circle in the xy-coordinate plane above has center
(-4, 8) and intersects the y-axis at point Q and at the
origin. Which of the following are the coordinates at point
Q7

(A)(10,0)

(B) (16, 0)

(© O, 16

D)0, 9)
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I. In the xy-plane, the graph of x = + 5 intersects line L. | 2.
at (6, f) and (9, p). What is the least possible value of the

slope of L? slope of L?
(A) -1/3
(B)2 Solution: Answer: 1
©-1 Solution: Answer: (C) t and p are the values of y.
) f dp areth | fy.
e and p are the values of y S 4 1-13 0:1)2_4’[):&
6=1+5 t=%1]|9=p" +5, p=12 X =S X, =0
=06 X, =9 ¥ =13 ¥, =32
¥y =+l Yy =12 .
4 (5,3)
0| —
©,2) /
(6,1 / \ ]
b ©.-2) \
6, -1) . -3)
©, -2)
Figure 1 Figure |
T (5,3)
(0,2)
> \ >
(G) -2)
A
(5,-3)
Figure 2 Fioure 2
9.2) \ (5,3)
6 o
— /k —\ >
_ 9. 2) {©,-2)
(5,-3)

In the xy-plane, the graph of x = 3*~4 intersects line L at
(5, #) and (0, p). What is the greatest possible value of the

Lines x = 6 and x = 9 are undefined for slope.

So the 2 lines are not drawit in the figures.

Slope of Figure | < Slope of Figure 2

"

The least one is from figure 1.

Use the slope formula,

~2—(-1 I —2-1
—Q:—— and ——=-1
9-6 3 9-6
1
—] < -

3

U

Answer is (C).

Linesx = 0 and x = 5 are undefined for slope.
So the 2 lines are not drawn in the figures.
Slope of Figure 1 > Slope of Figure 2
l

The greateat one from Figure |

Use the slope formula,

<1, Answeris .
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Greatest or Least Slopes Involving Parabola

1. In the xp-plane, the graph of x = 3% + 5 intersects line L at

(6, H) and (8, p). What is the least possible value of the slope
of L.?

(A) -173
(B)2
€ -1
D1

2. In the xy-plane, the graph of x = y*-4 intersects line

L at (5, f) and (0, p). What is the greatest possible value
of the slope of L?
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3 Kinds of slope relationships of a pair of lines :

Parallel lines: 5, = s,

. . I
Perpendicular lines: s, -5, = -l ors, = -—
§
o

Reflection lines: 5, = -S|

. ! . .
1. If equation y = u;.\' +1, then which of the following

could be the function of its reflection?

(A)y=3x+1
B)y=3x-1

1
©)y=—x+1
3

I
D)y=x+-
3

Solution: Answer: (C)

Reflection lines — 5, = —s,

\

-

f
y = Ex +1 (about y-axis)

or

|
y = 5 x —1 (about x-axis)

"could be"

U

Answer is (C).

3
2. If equationy = 5.\' —1, then which of the following could

be the function of its reflection?

2
(A)yz—;\‘+]

2
(B)y=—x-1

3
Solution: Answer: (C)

Reflection lines — s, = —s

W

3
©C)y=——x+1
2

(D) =
y=x+—
3

3
y=— 5 x—1 (about y-axis)

3 or

3
3= ug,\' +1 (about x-axis)

L

"could be"

U

Answer is (C).

3. Arectangle lies in the xy-plane so that its sides are not
paralle] to the axes. What is the sum of products of the slopes
of two pairs of perpendicular sides of the rectangle?

A0
(B) -2
(C)-4 .
(D) -1 Solution: Aunswer: (B)
L,
im0
Ly

4

Perpendicular lines — 8, -8, = ~1

To any two pairs olyperpendicular sides
For example,
S8, =—1and 8,58, =~1

U

Sum =—1+(-)=-2
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Slopes of Parallel, Perpendicular and Reflection Lines

Q

J)
- p

Note: Figure above not drawn to scale.

4. In the figure above, the circle with center ¢ and diameter 6

is tangent to both the axes. The segment PQ is tangent to the

circle at 7. What is the slope of the segment PQ ?

(A)2
B)-2
€05
(D)-1

Solution:

Answer: (C)
('4: 5) T

(-3, SV

5-3 j
8y = =2

—4—(-3)
U

I | .
Sy === ——=—
? $) -2 2

S. In the figure above, the circle with center ¢ and area 97 is

tangent to both the axes. The segment PQ is tangent to the

circle at 7. What is the slope of the segment PQ?

(A)2
(B)-2
(C)0.5
®)-1

Solution:

Answer: (C)
A=r’g =97 r=3

E 3

Y

7,04

6. In the figure above, AP is perpendicular to BP,p=17,

(3B

P (_5, 3)

v

0]

Note: Figure above not drawn to scale.

what is the value of 1?

(A)3
B)2
©4
(D) -2

7. In the figure above, ;{7’ is perpendicular to E, t=4,

Solution: Answer: (C)

The two segments are perpendicular.

\
5,8 =-1
4
=3 7-3
T-(5) 3-(5)
i
=34
2 2
U
=4

what is the value of p?

M1
(B)7
©-3
(D)3

Solution: Answer: (B)

The two segments are perpendicular.

d

s, 08 =-1
\:
p=3 _4-3
3=(5) -5
\
r3 1
2 =2
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8. Which of the following is the equation of the line that

passes through (5, 2) and is parallel to the line that passes

through (-1, 3) and (-3, 6) ?

3
{(A)y=—x+95
2
2
B)y=—x+95
3
3
Cyy=-—x+9.5
2

3
D)y=-—x+19
2

Solution: Answer: (C)

Slop 6-3 3
g, =—— = ——
Ysen 2
The two lines are parallel.

\

3

Slope, = Slope; = Y
\
3

y=——x+b
2

~ The line passes (5, 2).

\
3
2=—.5+b, b=9.5
2
U

3 +95
y=——x+9,
2

9. Which of the following equations is the equation of a

line that will never touch or cross the line 4y -7y =2 7

4
(A)y=-—x-5
7
(B) Ty =3x+5
4
{C)p=—x+5
7

D)3y=4x+5

Solution: Answer: (C)
4y —-Ty=2
d
4 7
ST

Check which equation has the same

slope and different y-intercept.

U

4
©Cyy= ;x + 5 has the same

slope and different y-intercept.

10.

perpendicular,

Ify=¢tx

+b, y=t,x+b,, and their graphs are

what is the product of £, and ¢, ?

(A)
(B) 0

1
©) -
2

(D)-1

Solution: Answer: (D)
f; and ¢, are the slopes of the 2 lines.
Two lines are perpendicular.

U

11. The slope of a line perpendicular to the line whose

Lo XY .
equation is ——-—=11s
5 3

S
(A) —
3

(B)-i
3

3
(© -
5

Dy
3

12. Whatist

Solution: Answer: (B)
EOE SRR
35 5

s
-2
5
el
Sy
U
S. = ﬁi = ﬁ§.
. 2 3 3

he slope of the line that passes through (5, 2)

and is perpendicular to the line that pas;ses through (-1, 3)

and (-3,6) 7"
2 o .
(A)-= Solution: Answer: (C)
3
6-3 3
3 Slope; = ———=—~
(B)'E Y3y 2
9 The two lines are perpendicular,
C —_—
© 7 U
1 ] 12
(D) 1- Slope, = ————=——=—
3 Slope, 3 3
2
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13. In the xy-plane, the graph of a linear function has
intercepts at (xy, 0) and (0, y,), Ifx, = 3, # 0, which of the

following is true about the slope of the graph of the function?

(A) The slope is positive.
(B) The slope is negative.
(C) The slope is undefined.

(D) The slope is zero.

Solution: Answer: (B)

Only x, and y, of points (x,, 0) and (0, yy) on
L, or L, are equal, and the slopes of ; or Z,
are negative. By the direction of L; or L,,

U

The slope of the function is negative.

14.  ifline m is parallel to the line whose equation is

y —x = b, then m must pass through which quadrants?

(AYL Hand IV
(B) T and IV
(C)lfand III
(D)Tand Il

Solution: Answer: (D)
y—x=b, y=x+b

¥

Y

m m m

7

y=x+k /

U

Line m must pass through quadrants I and L

15. The slope of a line perpendicular to the line whose

.. Xy .
equation is ~—-—=11s
5

5
(A)g
5 Solution: Answer: (B)
(B)-—
4 )X 4x
--=——I’ y =—_3
©2 4 5 5
5 l
5
(D) £~ s 4
3 1=
5
Sy S =-1
U
Sy —=-1, 8, =~
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3 kinds of slope relationships of a pair of lines :

Parallel lines: s, = s,

Perpendicular lines: 5, +§, = -1 or s, =——
$
9

Reflection lines: §, = —s,

|
[. If equation y = —;x +1, then which of the following

could be the function of its reflection?

(A)y =3x+1
(B)y =3x-1

1
Cyy=—x+1
3

1
D)y=x+-—
3

3
2. Ifequation y = 5 x — 1, then which of the following could

be the function of its reflection?
2
(A)y=——x+lI
3
2
(Byy=—x-1
3
3
Cyy=——x+1
2

2
(D)y=x+=
3

3. A rectangle lies in the xy-plane so that its sides are not
parallel to the axes. What is the sum of products of the slopes
of two pairs of perpendicular sides of the rectangle?

(A) 0
(B)-2
(©)-4
(D)-1
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y
P

Q

P

RY

Note: Figure above not drawn to scale.

4, Tn the figure above, the circle with center ¢ and diameter 6

is tangent to both the axes. The segment PQ is tangent to the

circle at 7. What is the slope of the segment PQ ?

(A2
B)-2
(C)0.5
(D)-1

5. In the figure above, the circle with center ¢ and area 97 is

tangent to both the axes. The segment PQ is tangent to the

circle at 7. What is the slope of the segment PQ ?

(A)2
(B)-2
€05
(D) -1

(-3,p) pB
(-7,04

P(5,3)

v

o

Note: Figure above not drawn to scale.

6. In the figure above, AP is perpendicular to BP =1,
what is the value of 1?

(A) 3
(B)2
)4
(D) -2

7. In the figure above,;gj is perpendicular to BP, (=4,
what is the value of p?

(A) 1
(B)7
(€)-3
D)3
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8. Which of the following is the equation of the iine that
passes through (5, 2) and is parallel to the line that passes

through (-1, 3) and (-3, 6) ?

3
(A)y=—x+9.5

2

2
B)y=—x+95

3

3

Cyy= —~2-x +9.5

3
(D)y=——x+19
2

9. Which of the following equations is the equation of a

line that will never touch or cross the line 4x —7y =2 ?

4
(A)y=-—x-5
7
B)7y=3x+5
4
Cy=—x+5
7

(D) 3y =4dx+5

10. Ify=#x+b, y=1,x+b,, and their graphs are

perpendicular, what is the product of #, and ¢, ?

(M1
(B) 0

I
© -
2

(D)1

11. The slope of a line perpendicular to the line whose

. .
equationis ———=11s
3
5
(A) —
3
5
(B)-—
3
3
© -
5
D)+ —
3

12. What is the slope of the [ine that passes through (5, 2)
and is perpendicular to the line that passes through (-1, 3)

and (-3, 6) ?

(A) 2
3

B) 2
2
2
€ -
3

1
(D) 1—
3
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13, In the xy-plane, the graph of a linear function has
intercepts at (xo, 0) and (0, y,), If x, = ¥y # 0, which of the

following is true about the slope of the graph of the function?

(A) The slope is positive.
(B) The slope is negative.
(C) The slope is undefined.
(D) The slope is zero.

14.  Iffine m is parallel to the line whose equation is

y —x = b, then m must pass through which quadrants?

AL Tand IV
(B) T and 1V
(C) l and HI
(D) Land I

15. The slope of a line perpendicular to the line whose

R4 .
equationis ———=11s
5 4

S
A~
3

5
4

®)-
3
©-
5

D)+
3

PRS- 1L B SN S | PR |
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[

Ll Y

N\

1. The figure above shows the graph of the linear function
y=sxy+ b, where s and b are constants, Which of the
following best represents the graph of the linear function y
=3sxy +?

(A) (B)

© ®)

Solution: Answer: (C)

(0. X

«— 1

y=b (y-intercept) for y=sx +band y =3sx + b,
I

A4
Choices (A) and (B) are eliminated.

(2). s <0-—>slope of new function should be still negative.

Y
Choice (D) is climinated.
(3). |3s] > lsl —> new line is closer y-axis than old line.

U

Answer ={(C)

2. The vehicles of Tom’s travel consist of car, bus, and bike,
in that order. The bike is slower than the bus and the car is
faster than the bus. Which of the following could be the
figure of the distance and time during the overall time of
Tom’s travel?

(A) B)
8 8
: g
" / :
Time Time
© (D)
8 3
g g
A A
Time Time
Solution: Answer: (D)

The speed order: car — bus — bike

\

The steepness order:  car — bus — bike

U

Answer = (D)
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-

Ry

AU - —

[
!
O a b ¢

3. In the figure above, which of the following segments has
the second least siope?

@A) % Solution: Answer: (D)

B0 Each slope of the segments is positive.

(C) XO % X0, E, and % each touch point (0, 0).

(D) ZO Let slope = §.
The segments have the same
change of y at the points.

hd

S5 1s the second least slope.

U

Answer = (D)

4. In the figure above, which of the following segments has
the steepest slope?

— | Solution: Answer: (B)
A)YO
E ;—0 Each slope of the segments is positive.
B) Wi —_ — —
= | wo, xo, YO, and ZO each touch point (0, 0).
)Xo
(D)meé Let slope = S.

The segments have the same
change of y at the points.

\

SW>SE>SF5>S%>O

S 1s the steepest slope (greatest slope).

U

Answer is (B).

5. In the figure above, what is the median of the slopes of
the following segments WO, X0, YO, and ZO?

2
(A) — :
3 Solution: Answer: (C)
(B) 6
Slope— + Slope
(C) 3 Median = AQ 10
2 2
(D) 3 U
6.6
376 6 1246 3
2 6 12 2

6. In the figure above, what is the steepest slope of the
following segments WO, X0, YO, and ZO?

2
A —_
*) 3 Solution: Answer: (D)
B6 | — — — .
; W0, X0, YO, and ZO each touch the origin.
©) py Let Slope = S.
(D) 3 The segments have the same

change of 'y at the points.

\

S%>S§5>SE>SE

Use plug-in method.

2

(=%

S— = — =3 is the steepest slope.

=
U

Answer = (D)

[
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1. The figure above shows the graph of the linear function
y=sx+b, where s and b are constants. Which of the
following best represents the graph of the linear function y

=3sx + b?
(A)
]’
F 3
—b
\ &
(&)
4
\ b
' v

(B)

D)

2, The vehicles of Tom’s travel consist of car, bus, and bike,
in that order. The bike is slower than the bus and the car is
faster than the bus. Which of the following could be the
figure of the distance and time during the overall time of
Tom’s travel?

(A) (B)
8 8
g g
] / "
Time i Time '
©) (D)
3 8
g 5
a e}
Time r Time -
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¥y y
A F 3
WX ¥ z
|
|
L
0O a b ¢ d T x " ¥
3. In the figure above, which of the following segments has | 5. In the figure above, what is the median of the slopes of

the second least slope?

(A) YO
B)IVO
(©) X0
(D) ZO

4. 1n the figure above, which of the following segments has
the steepest slope?

(A) YO
(B)WO
(C) XO
D) Z0

the following segments %, X0, YO, and 707

2
(Ay —
3

(B) 6
3

© -
2

(D) 3

6. In the figure above, what is the steepest slope of the

following segments WO, X0, YO, and ZO?
2

(A) —
3

(B) 6

3
©) -
2

(D) 3

R S

B S 3 28 N L1 | RO |
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\ /

of Gy ©o « \/r

3. The figure above shows the graph of a quadratic function /
whose minimum value is £(-3). If /(b) = 0, which of the

v

Note: Figure above not drawn to scale,

1. In the figure above, the center of the semicircle is at (3, following could the value of b be?

0). Which of the following are x-coordinates of two points

on this semicircle whose y-coordinates are equal? (A) -6 Solution: Answer: (B)

B)1 Symmetric line y

(A)3and9 | Solution: Solution: (D) (C) -5 ¥=-3

(B)Sand 8 v symmetric line x =3 DYo v (300 | o X

(C)3and6 i Y g

(D) Tand 5 ®, /B)=0) (b, RB)=0)
(l’hl) (5’!’2)

For f(b) = 0, when x = b, two possible positions
are indicated in the figure above,

4 (3,00 B Tx (1) The minimum value of the function fis f(-3).
(1,0 (5,0
The distance fromx =3 to x = 1 is the same x = -3 is the symmetric line,
as the distance fromx=3 tox = 5. 3
‘L The point the line ¥ = -3 crosses x-axis is (-3, 0).

The symmetric line passes through Point (3, 0).
—_— 2) A parabola is a symmetric graph.
Move horizontally segment AB in the figure @Ap ? \L Erap

above upward until touching the two points
The distance, not coordinate, from point (-3, 0) to

(L 7y yand (5, 7). point (b, 0) should be greater than 3.
A semicircle is a symmetric graph. b is a coordinate value.
/;I:::h2_ b>0orb<-6 U b=1>0.
U Answer is (B).
Answer is (D).

2. Inthe xy-plane, A and B are distinct points, which have 4. In the xy-plane, M and N are distinct points, which have the
the same y-coordinate and lie on the parabola whose equation same y-coordinate and lic on the parabola whose equation is
2 . . S
H . . v = S — u b3 X- " ?
isy = —x2 + 5% +30. Which of the following is the y =2x" = 5x+ 3. What is the x-coordinate of midpoint MN

x—cpordinate of the midpoint of AB? Solution; Answer: (D)
2

5 Solution: Answer: (A) (A) “2“ y=2x"-5x+3
(A) 5 y=—x +5x+30 4 U

) U ®- b -5 5
B)-— Y m e =

5 b5 5 2 2¢ 2.2 4

¥mo—=o—— = © =

2 2a 2.1 2 5 5

(C) g 5 5 X =
» - D - A 4

5 |l =7 (D) . i
(D)-— /

3 A | \B M /N

[ i .
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5. The figure above shows the graph of a quadratic function
g that has a minimum value at the point (2, 1). If g () = g (4),
which of the following could the value of /i be?

(A) 6 Solution: Answer: (D)
®B)3 x =2 is the symmetric line.

©) -4

(D)0 From x= 2 to x = 0, the distance = 2.

Fromx =2 to x = 4, the distance = 2.
h is a certain value of x.
A parabola is a symmetric graph.

{

g0=g@®

h=0
[g()=g#)=4]

})

R, ¢

Ol 2,0/ \60) . x

Note: Figure above not drawn to scale.

6. The quadratic function g is graphed in the xy-coordinate
plane above. If g (x) < ¢ for all values of x, which of the
following could the x and y coordinates of point R be?

(A)(5,3)
(B) (4,3)
C)(3,3 )
ED))E?’ ‘& Solution: Answer: (B)
| x=4 | Symmetric line
2,00/ @40 \(60

A parabola is a symmetrical graph.

NS

The symmetric line passcs through (4, 0).

U

Rp,q)=R{4 q)
Only (B) hasx =4

Vi

A3 2 A pl2 x

7. The figure above shows the graph of a quadratic
function g that has a minimum value at the point (-2, 2). If g
(k) = g (0), which of the following could the value of & be?

A4 Solution: Answer: (C)
(B)3 x = -2 is the symmetric line.

(C) -4

D)1 From x = -2 to x = 0, the distance =2,

From x = -2 to x = -4, the distance = 2.
k is a certain value of x.
A parabola is a symmetric graph,

1
g(-49) =g(0)
U
k=-4
[g(-H)=g(0)=4]

J}
/‘K(P: q)
> X
o | 2.5,0) / \ 35,0

Note: Figure above not drawn to scale.

8. The quadratic function g is graphed in the xy-
coordinate plane above. If g (x) < ¢ for all values of x,
which of the following could the x and y coordinates of
point R be?

(A) (28,2)
(B) 2.7, 1.5)
© G, 1.2) .
(D) (2.8, 2) Solution ‘ Answer: (C)
Symmetric line
i @s.0/ G0 \@3s50 f

A parabola is a symmetrical graph.

N

'The symmetric line passes through (3, 0).

U

R(p,q)=R@3 q)
Only (C)hasx=3
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y

o 60

-4

6,00  x

Note: Figure above not drawn to scale,

1. In the figure above, the center of the semicircle is at (3,
0). Which of the following are x-coordinates of two points
on this semicircle whose y-coordinates are equal?

(A)3and9
(B)S5and 8
(©C)3and 6
(D)land 5

2. Inthexy-plane, A and B are distinct points, which have
the same y-coordinate and lie on the parabola whose equation
isy= ~x” +5x+30. Which of the following is the

x-coordinate of the midpoint of AB 7

5
A) -
2

2
B)-~
5

2
© —
5

5
(D) -
3

)?

S
\ /

P Ly

3. The figure above shows the graph of a quadratic function /°
whose minimum value is £(-3). If /() = 0, which of the
following could the value of & be?

(A) -6

(B) 1
(©)-5
D)o

4. In the xy-plane, M and N are distinct points, which have the

same y-coordinate and lie on the parabola whose equation is

y =2x% — 5x +3. What is the x-coordinate of midpoint MN ?

5
&) =
2
4
(B)-—
5
2
© =
5

S
(D) —
4
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>

1 23 4 X

5. The figure above shows the graph of a quadratic function
g that has a minimum value at the point (2, 1). If g (i) =g (4),
which of the following could the value of / be?

(A) 6
(B)3

(€ 4
D)o

)}

R q)

0| 2,0/ 6.0 x

Note: Figure above not drawn to scale.

6. The quadratic function g is graphed in the xy-coordinate
plane above. If g (x) < ¢ for all values of x, which of the
following could the x and y coordinates of point R be?

(A) (5, 3)
(B) 4, 3)
© 3, 3)
D)3, 4

»

/

A3 piz X

7. The figure above shows the graph of a quadratic
function g that has a minimum value at the point (-2, 2). If g
(k) = g (0), which of the following could the value of k be?

(A)4
B)3

(© -4
D) 1

}’

R q)

0 | 25,0/ \ 35,0)

Note: Figure above not drawn to scale.

8. The quadratic function g is graphed in the xy-
coordinate plane above. If g (x) < ¢ for all values of x,
which of the following could the x and y coordinates of
point R be?

(A) (2.8, 2)
(B)(2.7, .5)
OG,1.2)
(D) (2.8, 2)
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A

A NN

E D B

{. In the cube shown above, 4, B, C, D, E, F, and G are

the points of the edges or corners. Which of the
following angles has the least measure?

(A) LAEC
(B) ZADC
(©) LAFC
(D) LARC

Solution:

Each of the 5 angles in the 5 choices is an
They have the same height.

So, the conclution is if a triangle has the
longer base leg and the same height, then

Because ZABC has the longest base leg
CB, m ZABC is the least measure among
the five angles.

Answer is (D).

Answer: (D)

interior angle of 5 different right triangles.

the triangle has the smaller angle measure.

Q//

D c F

2. In the cube shown above, 4, B, C, D, E, F, and G are the

points of the edges or corners. Which of the following angles

has the greatest measure?

(A) LAED

(B) LACD
(C) ZAFD
(D) ZABD

Answer: (B)

Each of the 5 angles in the 5 choices is an

interior angle of 5 different right triangles.
They have the same height.

Solution:

So, the conclution is if a triangle has the
longer base leg and the same height, then
the triangle has the smaller angle measure.

Because ZACD has the longest base leg
CB, m ZACD is the least measure among
the five angles.

Answer is (B).

14

3. In the three-dimension figure above, line segments are to
be drawn connecting vertex V¥ with each of the other seven

vertices in this figure. How many of these segments will not
lie on an edge of the figure?

(A)3
(B)2
OF
D)4

Solution: Answer: (D)

Segments VA, VB, and ’C lie on an edge of the
figure and they connect 4 vertices 4, V, B, and
C. Other 4 segments connecting the rest
vertices do not lie on an edge of the figure.
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A 2 D

4. Tn the figure above, the diagonal divided square ABCD
into two triangles. Which of the following is the sum of the
perimeters of those two triangles?

(A) 8+ 2\/5
- \/5 Solution: Answer: (B)
Egi i; Draw a sketch shown below.
22
zh Ez
A 2 D D

sum = 2x (2 + 242 +2) =8+ 442

One perimeter

A D

S. In the figure above, the 2 diagonals divided square ABCD
into 4 triangles. Which of the following is the sum of the
perimeters of those 4 triangles?

(A) 4x + 2\[2—.1‘
(B) ¥ +2x
(©) 4x+4x

(D) 4(x + \/5.\‘)

Solution: Answer: (D)

Draw a sketch shown below.

X

.\TZCI\/E \/_2— =

¥ N\
4\/
U

Sum = 4x(x+\/_+\/_

One permiter

)= 4(x +~/2x)

6. In the figure above, the diameter ¢ = 3 divided the
circle into two semicircles. Which of the following is the
sum of the perimeters of those two semicircles?

(A) 3743

(B) 6 +3

() 3n+6

(D) 97 +3

Solution: Answer: (C)

The sketchi shown below.

3
Sum =2 x( §+d )ZZX(—;T—+3)=3JT+6

One perimeter

7. In the figure above, the diameter ¢ = 4 divided circle
into four equal portions. Which of the following is the
sum of the perimeters of those four portions?

(A) 8+ dr Solution: Answer: (B)
(B) 16 + 4z Draw a sketch shown below.
C)4 +4x

(D) 10+47

Sum=4x{2+2+x)=16+4x
\..__V_J
One perimeter
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8.

(98]

Note: The figure above not drawn to scale.

In the figure above, if this rectangular paper box with

no top cover is cut along the four vertical edges and
flattened, which of the following best represent the result?

3 6
6 2
(A) 2 (B) 3
6 6
3
(C) 2 D)3 | 2
3
Solution: Answer: (C)

After be cutting, the figure of the box forms a plane
figure roughly like below:
6
3 3
3 3

6
U

Answer is (C).

SISV B

-~

f
I
o |
|

Note: The figure above not drawn to scale.

9. In the figure above, if this rectangular paper box with no
bottom cover is cut along the four vertical edges and
flattened, which of the following best represent the result?

7 5
5 7
(A) 2 (B)2
7
7 7
@ 5] 2 D)2 5
Solution: Answer: (B)

After be cutting, the figure of the box forms a plane
figure roughly like below:
5
7 7
7 7

5
U

Answer is (B).
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Note: Figure above not drawa to scale.

10. The figure above shows the dimensions of a rectangular
container closed. There is 96 cubic feet of non-sand in the
container, The container will be repositioned on level
ground so that the container rests on one, which has the
greatest area, of the six surfaces. If it has been repositioned,

which of the following will be the entire surface area of the

D-ilu___-—
|
|
|
1

A

G

F

sand?
(A) 180 Solution: Answer: (A)
(B) 104 /}
(C) 130 T /| __________ |
5 =
(D) 105 4 :
1 h I
T Pttt =
8
V= 8,8,8,
l
Vcomaincrt =5-6-8=240
Vnunlsand =96

Vi = 24096 = 144
|

Y

6-8-h=144, h=3

2(3-8+6-8+3-6)=180

11. In the figure above, on the cube, each of the following
points is the same distance from G as it from £ except

(A F
B
€D
(D) B

Solution: Answer; (B)

GC # EC

U

Answer is (B).

V B

12. In the three-dimension figure above, line segments are
to be drawn connecting vertex V with each of the other
eleven vertices in this figure, How many of these
segments will not lie on an edge of the figure?

(A)7
B)4
©)8
(D)3

Solution: Answer: (C)

Segments VA, VB, and ¥C lie on an edge of the
figure and they connect 4 vertices 4, ¥, B, and
C. Other 8 segments connecting the rest 8
vertices do not lie on an edge of the figure.

U

Answer is (C).
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V v
1 I
I f
| |
! [
P !
: A
[3.  In the cube above, line segments are to be drawn 7N

connecting vertex ¥ with each of the other seven vertices
in the cube. How many of these segments will not lie on

an edge of the cube?

(A)3
(B4
)5
D)2
Solution:; Answer: {B)
4 B
A { \\\
Y
! \\\\
JL NS
P \

Segments VA, J'B, and 'C lie on an edge of
the cube and they connect 4 vertices 4, V, B,
and C. Other 4 segments connecting the rest
vertices do not lie on an edge of the cube.

U

Answer is (B).

14. In the three-dimension figure above, line segments are to
be drawn connecting vertex ¥ with each of the other five
vertices in this figure. How many of these segments will not
lie on an edge of the figure?

(A)3
(B)4
©)5
(D)2

Solution:

Segments
of the figure and they connect 4 vertices 4,
¥, B, and C. Other 2 segments connecting
the rest vertices do not lie on an edge of
the figure.

Answer: (D)

V

)
/o

/o \‘

Iy

|

N
/NN
//// C\\\

VA VB, and FC' yie o1 an edge

U

Aunswer is (D).
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15. The figure above shows the dimensions of a rectangular
container sealed up. There is 20 cubic inches of sand in the
container. The container will be repositioned on level ground
so that the container places on one, which has the least

area, of the six surfaces. If it has been repositioned, which

of the following will be ratio of the height of the non-sand to

Note: Figure above not drawn to scale.

2in

L 9in »

the height of the sand?

2
(A) =
7
5
(B) —
2
3
(&
7

7
)
2

J
h:
h':9—h:9~2:

Solution: Answer: (D)
A $ I'
T
I /il—
o ¥ I |
h {
v l Al /2
5
Vo= 8,8,8,
\
20=2-5-h
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A
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E D B

1. In the cube shown above, 4, B, C, D, E, F, and G are
the points of the edges or corners. Which of the
following angles has the least measure?

(A) JAEC
(B) LADC
(©) LAFC
(D) £A4BC

o

D C F

2. In the cube shown above, 4, B, C, D, E, F, and G are the
points of the edges or corners. Which of the following angles
has the greatest measure?

(A) ZAED
(B) £ACD
(C) ZAFD

(D) £ABD

1%
/A

3. In the three-dimension figure above, line segments are to
be drawn connecting vertex F with each of the other seven
vertices in this figure. How many of these segments will not
lie on an edge of the figure?

(A)3
(B)2
©5
D)4
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A 2 D

4. In the figure above, the diagonal divided square ABCD
into two triangles. Which of the following is the sum of the
perimeters of those two triangles?

(A)8+2\E

(B) 8+ 4\/5
) 12
D) 16

A D

5. In the figure above, the 2 diagonals divided square ABCD
into 4 triangles. Which of the following is the sum of the
perimeters of those 4 triangles?

(A) 4x + 2\/5_\‘.
(B) 4x+2x
© 4x +4x

(D) 4(x+ \Ex)

6. In the figure above, the diameter = 3 divided the
circle into two semicircles. Which of the following is the
sum of the perimeters of those two semicircles?

(A) 37+3

(B)67 +3

© 3r+6

(D)97 + 3

7. In the figure above, the diameter 4= 4 divided circle
into four equal portions. Which of the following is the
sum of the perimeters of those four portions?

(A) 8 +47
(B) 16 +47
(C)4+47
(D) 10 +47
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[#%]
~J

\
(-}
————

t
|
) I
|

Note: The figure above not drawn to scale.

8. Inthe figure above, if this rectangular paper box with
no top cover is cut along the four vertical edges and

flattened, which of the following best represent the result? | 9. Inthe figure above, if this rectangular paper box with no
bottom cover is cut along the four vertical edges and

Note: The figure above not drawn to scale.

3 6 flattened, which of the following best represent the result?
7 2
(A) 2 (B) 3 7 5
5 7
(A) 2 (B)2
7
6 6
3
© 2 D)3 | 2 7 7
3

©) 5)2 M2 s
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Note: Figure above not drawn to scale.

[

8ft

10. The figure above shows the dimensions of a rectangular
container closed. There is 96 cubic feet of non-sand in the
container. The container will be repositioned on level
ground so that the container rests on one, which has the
greatest area, of the six surfaces. If it has been repositioned,
which of the following will be the entire surface area of the

sand?

(A) 180
(B) 104
(C) 130
(D) 105

C D

[
|

l

|

I e oy p—
‘E F
A G

[ 1. In the figure above, on the cube, each of the following
points is the same distance from G as it from E except

(A F
(B)C
€D
(D) B

4 B

12. In the three-dimension figure above, line segments are
to be drawn connecting vertex ¥ with each of the other
eleven vertices in this figure. How many of these
segments will not lie on an edge of the figure?

A7
(B)4
©38
(D)3
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V v
f |
i f
| |
| !
| I ——
s |
. /A
13, In the cube above, line segments are to be drawn 20N
connecting vertex ¥ with each of the other seven vertices

in the cube. How many of these segments will not lie on

an edge of the cube?

(A)3
(B) 4
©)5
(D)2

14, Tn the three-dimension figure above, line segments are to
be drawn connecting vertex V with each of the other five
vertices in this figure. How many of these segments will not
lie on an edge of the figure?

(A)3
(B) 4
©)5
(D)2
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Note: Figure above not drawn to scale.

| ! 21in
< 9in b

15. The figure above shows the dimensions of a rectangular
container sealed up. There is 20 cubic inches of sand in the
container. The container will be repositioned on level ground
so that the container places on one, which has the least

area, of the six surfaces. If it has been repositioned, which
of the following will be ratio of the height of the non-sand to

the height of the sand?
2

(A) —
7

5
B) —
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1. Ifthe angles of triangle ABC are in the ratio of 4: 5:
6, and then triangle ABC is an or a

(A) obtuse triangle.
(B) acute triangle.
(C) right triangle.

(D) isosceles triangle.

4

Solution: Answer: (B)
B
5k
4k 6k
A C
4k + 5k + 6k = 180, k=12
6k=1T2

The maximum interior angle < 90°,
\J

It is an acute triangle.

U

Answer is (B).

2. Ifthe angles of triangle ABC are in the ratio of 2: 3;
7, and then triangle ABC is an or a

(A) obtuse triangle.
(B) acute triangle,
(C) right triangle.

(D) isosceles triangle.

Solution: Answer; (A)
B
3k
2k 7%
A C
2k+3k+Tk=180,k=15
7k =105

The maximum interior angle is greater than 90°,
!
it is an obtuse triangle.
U \

Answer = (A)

i

1

3. [Ifthe angles of triangle ABC are in the ratio of 2: 4: 6,
and then triangle ABC is an or a

(A) obtuse triangle.
(B) acute triangle.
(C) right triangle.

(D) isosceles triangle.

Solution: Answer: (C)

2k Ok
A C
2k+4k+6k=180, k= 15
6k =90

mZC =6k =90°
|

A d
It is a right triangle.

J

Answer is (C).

4. If the angles of triangle ABC are in the ratio of 5: 5: 8,
what is the degree value of the greatest angle of triangle
ABC?

(A) 50
(B) 60
(<70
(D) 80
Solution: Answer: (D)
B
/ 5k
Sk 8k
A C

Sk+ S5k+ 8k =180, k=10

U

84=28-10=80. Answer={(D)
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1. Ifthe angles of triangle ABC are in the ratio of 4: 5: 3. Ifthe angles of triangle ABC are in the ratio of 2: 4: 6,
6, and then triangle ABC isan or a and then triangle ABCisan ora

(A) obtuse triangle. (A) obtuse triangle.

(B) acute triangle. (B) acute triangle.

(C) right triangle. (C) right triangle.

(D) isosceles triangle. (D) isosceles triangle.

2. If the angles of triangle ABC are in the ratio of 2: 3:

7, and then triangle ABC is an or a 4. Ifthe angles of friangle ABC are in the ratio of 5: 5: 8,
what is the degree value of the greatest angle of triangle
(A) obtuse triangle. ABC?
(B) acute triangle.
(C) right triangle. (A) 50
(D) isosceles triangle. (B) 60
(C)70

(D) 80
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Y

m

AN

L. In the figure above, line / is parallel to line m and is
perpendicular to line Q. If @ = b, what is the value of 57

Solution: Answer: 45
atb=90, a=b
b=45
a 80°
/
b m

2. In the figure above, line / is parallel to line m, If
a = b, what is the value of 4?7

Solution:

180 — 80 = 100
d
a+b=100, a-
U
b =50

b

Answer: 50

d m

3. In the figure above, if line m is parallel to line /, then the
sum of the measures of angles & and ¢ must be equal to the
sum of which of the following pairs of angles?

(A)aand b
B) fand
éC}Jer andf‘ Solution: Answer: (B)
Dygand /
D) g bof cg
U
bte=f+g
i
70°
40°
!
ao
h

4. In the figure above, line m is parallel to line /. What is the

value of «°?

(A) 140
(B) 110
(©) 150
(D) 130
Solution: Answer: (C)
70°
40°
30°
aO
x+40=70, x=30

U

a®=180-30=150
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A D
5. Inthe figure above, triangle ACD is an isosceles triangle,

and triangle ABC is an equilateral triangle. Which of the

following is the measure of ZDAB?

Solution: Answer: (B)
(A) 95 B
(B) 105° ¢
©n15°
(Dy75°

ZDAB =45+60 =105

Note: Figure below not drawn to seale.

6. In the figure above, x <30 and y = z + 3. z is an infeger.

What is the least possible value of 3 ?

Answer: 77
x+y+z=180

x+y+{(y-3)=180
183—x

Solution:

2y =183 -x, =
I

v
If x is more bigger,
y will be more smaller.
¥<30, > x=29
|

Y

183-29 154

2 2
U

y=T7

)’

Note: Figure bellow not drawn to scale.

/ y° L

(x +45);

(2x -1 5); M

7. Inthe figure above, lines L and M are parallel to each

other. What is the value of y 7

Solution; Answer: (A)
(A) 95 / L
(B) 70 (x + 45)°
(C) 65
(D) 80 (2x - 15) M
7
2x—15+x+45=180
3x=180-30
x =50
U
y=x+45=50+45=95
(110°- 1)

m X Z

8. In the figure above, side XZ of triangle XYZ is on line m.

What is y in terms of 17

(A) t—40

(B)40 -1 Solution: Answer: (B)
(C) 60 —¢ "1 Exterior = 2 non-ajacent Interiors"
(D) 1—60 (in measure)

Y
110—¢=y+180-110
l

y=40—1t
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9.

Note: Figure below not drawn to scale.

Ifin the figure above, x > 90, z = y—1, and y is an

integer, what is the greatest possible value of z?

Solution: Answer: (B)
(A) 45 o o o .

y isaninteger. > x andz are integers.
(B) 44

y=z+1
(©43 x+{z+1)+z=180
(D) 42 179-x
Z =
2
According to the equation above, when x
has the least value, z has the greatest value.
U
179 -91
z= =44
2

10.  In the figure above, what is the value of x ?
(A) 30 Solution: Answer: (D)
(B)40
(C)50
(D) 60 360 =15y +x 0

3y=x~>y='31 )

(2)—>(z)u>3ﬁozlsx§+x

U
x=

or
3y+6y =180, y=20

U
3y =x, x:3><20=

11. Tnthe figure above, if AB is congruent to BC and

ZBAD =

A C

Note: Figure above not drawn to scale.

ZDCA, what is LZADC?

(A) 112.5°

(B) 49°

(C)78.33°

(D) 92.5°

Solution:

Answer: (A)

ZBAD = /DCA £BAD = Z/DCA

180—-45=135

135
ZBAC = ZBCA = T =67.5

Refer to the figure above, x + y = 67.5.
ZADC =180 —(x + y) =180-67.5
U

ZADC =112.5
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30°

-

6\3

45°

A

C

Note: Figure above not drawn to scale.

12. In the figure above, which of the following is the value

of;I_B?

#) 6v5
B) 36
© 66
D) 643

Solution: Answer: (C)
B
2/ a 6\3 = av2
A 45°
A a C

A
,{K/&i;a

U
AB=2a=12x%3

6=

V6

45°
A C
Note: Figure above not drawn to scale.

13. In the figure above, which of the following is the

value of E’ ?

(W) 643
(©) 66
(B)34/8
(D) 3J6

Solution: Answer: (D)

2(::6\/5

30°

0+/3
a= , a=343
2
J
BC=axE=3\/3T\E
|




Angles in the Plane 113

a

S,
~

1. In the figure above, line / is parallel to line m and is
perpendicular to line 0. If @ = b, what is the value of 5?

00

2. In the figure above, line / is parallel to line m. If
a = b, what is the value of »?

c/ d m

3. In the figure above, if line m is parallel to line /, then the
sum of the measures of angles & and ¢ must be equal to the
sum of which of the following pairs of angles?

(A)aand b
(B)fand g
(C)eand f
(D)gand h
7
70°
40°
/
aO
h

4. In the figure above, line m is parallel to line /., What is the
value of ¢°?

(A) 140
B) 110
(C) 150
(D) 130




114 Angles in the Plane

A D

5. Inthe figure above, triangle ACD is an isosceles triangle,
and triangle ABC is an equilateral triangle. Which of the

following is the measure of ZDAB?

(A)95°
(B) 105°
(C)115°
(D)75°

Note: Figure betow not drawn to scale.

6. Inthe figure above, v < 30 and y = z + 3. z is an integer.

What is the least possible value of y?

Note: Figure bellow not drawn to scale.

[t

(x +45)

(2x ~- iS); M

7. In the figure above, lines L and M are parallel to each

other. What is the value of y ?

(A)95
(B) 70
(C) 65
(D) 80

}.'

1109 (110°- 1)
m X Z

8. Inthe figure above, side XZ of triangle X¥Z is on line m.

What is y in terms of 1 ?

(A) 1 —40
(B) 401
(C)60—¢
(D) 1 — 60
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Note: Figure below not drawn to scale.

9. Ifin the figure above, x > 90, z = y—1, and y is an

integer, what is the greatest possible value of z?

(A)45
(B) 44
(C)43
(D) 42

10.  In the figure above, what is the value of x ?

(A) 30
(B) 40
(C) 50
(D) 60

B

A C
Note: Figure above not drawn to scale.
11. In the figure above, if AB is congruent to BC and
LBAD = ZDCA, whatis ZADC?

(A) 112.5°
(B)49°
(C)78.33°
(D) 92.5°
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63

30° 45°
A = C 30° ] 45°
' A C
Note: Figure above not drawn to scale,

63

Note: Figure above not drawn to scale.

12. In the figure above, which of the following is the value 13. In the figure above, which of the following is the

of E ? value of ;BE?

(A) 645 (A) 643
(B) 336 ©) 646
©) 66 (B) 348
D) 643 ) 336
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Legend:

2
(3) Area =

When you see words "equilateral triangle”, your

reaction should have three things, not one or two:

(2) 60°, 60°, 60°

)/

X H

Z

1. Triangle XYZ above is an equilateral triangle. If the
length of side, S, is 10, what is the area of triangle XYZ?

54/3
e
(B) 30 Solution: Answer: (D)
(C) 40
2
D)25v3 prea - 53

2
10
Area =

s ~25\3

4

2. Triangle XYZ above is an equilateral triangle. If the
length of'side, S, is 4, what is the area of XYZ?

5v3
2

(A)—
Solution:
(B) 30
©) 43 N
(D)25 \/?7 rea =
Area =

Answer: (C)

(C) 40

60°

Note: Figure above not drawn to scale.

3. What is the perimeter of the triangle above?

(A) 60 ;

(B) 30 Solution: Answer: (B)
(©)40 , y . o o o
(D) 28 (l) SIdeI = Sldez = Slde3, (2) 60 s 60 , 60

10
Start here.

10

U

P=10+10+10=30

20 20

60°

Note: Figure above not drawn to scale,

4. What is the perimeter of the triangle above?

(A) 60
(B) 30

(D)28 Solution:

P=20+20+20=060

Answer: (A)

(1) Side, = Side,, = Side,, (2) 60°, 60°, 60°
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Legend:
When you see words "equilateral triangle”, your

reaction should have three things, not one or two:
(1) Side, =Side, =Side,, (2) 60°, 60°, 60°

s2f3
4

(3) Area =

)/

X H Z

1. Triangle X¥Z above is an equilateral triangle. If the length
of side, S, is 10, what is the area of triangle XYZ2?

53
-

(B8)30
(C) 40

D) 2543

2. Triangle XYZ above is an equilateral friangle. If the length
of side, S, is 4, what is the area of XYZ?

53
(A)——
2

(B) 30
© 43
{D) 25\/?_’

60°

Note: Figure above not drawn to scale.

3. What is the perimeter of the triangle above?
(A) 60
(B) 30

(C) 40
(D) 28

20, 20

60°

Note: Figure above not drawn (o scale.

4. What is the perimeter of the triangle above?

(A) 60
(B) 30
(C) 40
(D) 28
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1. Aright triangle has one side of length 5\[2 . Ifthe
lengths of the other two sides are equal, what is the area
of the triangle?

Eg; fg Solution: Answer: (C)
(C) 12.5
(D) 10

5 2:0\/;

a

a

This triangle is a 45 right triangle.

L

axa 5x5

2. Avight triangle has one side of length 6«/5 . If the

lengths of the other two sides are equal, what is the area
of the triangle?

(A)27
(B) 16
(C)26
(D) 30

Solution: Answer: (A)

6 3=((\/;

a

A

This triangle is a 45 right triangle.

3JV6 <346  9x6
Area = : \/_= x =27
2

2

3. A right triangle has one side of length 5\/5 . If the lengths
of the other two sides are equal, what is the perimeter of the
triangle?
(A) 15
(B) 5(2 + \/5) Solution: Answer: (B)
(©)20

(D) 10+ /2

V2 =av2

4

o

This triangle is a 45 right triangle.
a=>5

U
P=5+515v2 =52 ++/2)

4. Hypotenuse of a right triangle is 6\/5 . It is an isosceles
triangle. What is the perimeter of the triangle?

A 12442
(B) 18
(C) 20

©)6(/6 +/3)

Solution: Answer: (D)

6 3:(1\/;

a

This triangle is a 45 right triangle.

!
(:6£6«/§-£~3\/€
2 2
\
Perimeter = 3v/6 + 36 + 643 = 6(/6 +3)
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1. A right triangle has one side of length 5\/5 .Ifthe
lengths of the other two sides are equal, what is the area of .
the triangle?

(A)25
(B) 18
€125
D) 10

2. A right triangle has one side of length 6«/5 . If the
lengths of the other two sides are equal, what is the area of
the triangle?

(A) 27
(B) 16
(C) 26
(DY 30

3. A right triangle has one side of length /2 . If the
lengths of the other two sides are equal, what is the
perimeter of the triangle?

(A) 15

(B) 52+ \/5)
(©)20
(D)10+2

4. Hypotenuse of a right triangle is 6\/5 tisan
isosceles triangle. What is the perimeter of the triangle?

Ay 12442
(B) 18
(C) 20

) 6(/6+3)
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f. In a parallelogram whose area is 75, the base is
represented by x + 5 and the altitude is x - 5. What is the
base of the parallelogram?

(A) 12
(B) 10
©) 15
(D) 14

Solution: Answer: (C)

Altitude = height

laI ,_’ /oor \ E h

b b

ATeAp telogram = Base x Height = bx 7z
75 =(x+5)(x=5), 75 =x" —5°
100 =x%, x =10

U

b=x+5=10+5=15

2. In a parallelogram whose area is 72, the base is
represented by x + 3 and the altitude is x - 3. What is the
altitude of the parallelogram?

(A6
(B)17
©)9
(D)8

Solution: Answer: (A)

Altitude = height

h i /oor \ 2 h

b b

Areap, oiogem = BasexHeight = bx /s

72=(x+3)(x-3), 12=x" -3
81=x", x=9

U

h=x-3=9-3=6

3. If the diagonals of a thombus are represented by 6x and
8x, what is the area of rhombus?

(A)24x
(B)48x
(C) 24x*
(D) 48x°
Solution: Answer: (C)
d,
d,
Diagonal, XDiagonal,, ¢, - d,
Arcakhombus = =
2 2
U
6x - 8x 5
=24x
4, 1f the diagonals of a rhombus are represented by 8x and
12x, what is the area of thombus?
(A) 24x
(B) 48x
(C) 24x”
(D) 48x7
Solution: Answer: (D)

d,

Diagonal | X Diagonal,
Area Rhombus
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f. In aparallelogram whose arca is 75, the base is represented
by x + 5 and the altitude is x - 5. What is the base of the
parallelogram?

(A) 12
(B) 10
() 15
(D) 14

2. In a parallelogram whose area is 72, the base is represented
by x + 3 and the altitude is x - 3. What is the altitude of the
parallelogram?

(A)6
®) 17
©9
(D)8

3. If the diagonals of a rhombus are represented by 6x
and 8x, what is the area of thombus?

(A)24x
{B)48x

(C) 24+°
(D) 48+

4. Ifthe diagonals of a rhombus are represented by 8x
and 12x, what is the area of thombus?

(A) 24x
(B)48x

(C) 247
(D) 48
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4 .
11

Note: Figure above not drawn to scale.

1. What is the perimeter of the figure shown above?

(A)33
(B)32 Solution: Answer: (D)
(C)35
(D) 34 7
y=>5 } 7-4=3 7
4|
11-7=
\ﬂ_“"
4 7
By 3 —4 —5 right triangle > y =35
U
P=5+7+T7+7+4+4=34

I

Note: Figure above not drawa to scale.

2. What is the perimeter of the figure shown above?

8;)) jg Solution: Answer: (B)
(C) 35 9
(D) 38

9 9

y=10 6 6
1

By 6 -8 — 10 right triangle — y =10

U

P=10+9+9+9+6+1=44

3. The area of a trapezoid whose bases are 12 and 10, and
whose altitude is 5 is

(A) 33
(B) 44
(C) 55
(D) 66

Solutiot:

bl
b?.

[ _bitb, 12410

Answer: (C)

b +b
A2 = /
2

2 2
U

A=h-1=511=55

4. The area of a trapezoid whose bases are 13 and 9, and
whose altitude is 3 is

(A) 33
(B) 44
(C) 55
(D) 66

Solution:

bl
bZ

[

Answer: (A)
b +b,
2

=1 /

bty 1349
2 2

U

A=h1=3-11=33
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.

Note: Figure above not drawn to scale.

1. What is the perimeter of the figure shown above?

(A) 33
(B) 32
(C) 35
(D) 34

Note: Figare above not drawn to scale.

2. What is the perimeter of the figure shown above?

(A) 40
(B) 44
(C)35
(D) 38

J)

11

1

15

3. The area of a trapezoid whose bases are 12 and 10,
and whose altitude is S is

(A) 33
(B) 44
() 55
(D) 66

4, The area of a trapezoid whose bases are 13 and 9,
and whose altitude is 3 is

(A) 33
(B) 44
(C) 55
(D) 66
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1. The length of a rectangle is 9L and the width is 6J¥.

What is the perimeter?

(A) 18L + 121
(B) 15LW

(C) 18L + 61
(DYOL?+ 6l ?

2. When 3 feet lengthen each side of a given square, 21
square feet increase the area of the square. What is the

Solution:

P=214+2w
Uy
18L + 121¥

Answer: (A)

length, in feet, of a side of the original square?

(A) 6

Solution:
(B)35 \
)4
(D)3 X

Answer: (C)

x+3

(x+3)’ —x" =21

\

x+3

3'2 +6.\'+9—x2 =21

4

x=2

3. If perimeter of a rectangle is 60 feet, the greatest area

of the rectangle must be

(A) 200 ft
(B)400 ft*
(C)300 fi2
(D) 225 ft’

Solution;

A square is a special rectangle.

Answer: (D)

When a non-square rectangle is

fransmuted into a square with the
same perimeter, the square has the

greater area than the area of the
non-square rectangle.

s=—=15
l
15

15 15
15
|

A= 152=225

4. A rectangular living room is 90 feet length and 50 feet
width. How many square yards of carpeting are needed to

cover the floor?

(A) 4,500
(B) 1,500
(C) 800
(D) 500

Solution: Answer: (D)
feet - yards
1
90 50
33
U
Area),aIdsi = —Ox%(—)- =500

5. If perimeter of a rectangle is 80 feet, the greatest area of
the rectangle must be

(A)200 £
(B)400 ft*
(©)300 ft*
(D) 225 ft?

Solution: Answer: (B)

A square is a special rectangle.

When a non-square rectangle is
transmuted into a square with the same
perimeter, the square has the greater
area than the avea of the non-square
rectangle. '

80
§=—=20
4
d
20
20 20
20
U
A =20% =400

6. By what percent is the area increased if the length and
width of a rectangle are each tripled?

(A) 300%
(B) 600%
(C) 500%
(D) 800%

Answer: (D)
A=Ixw
Ayiprea = 31X 3w = 9h

Solution;

Atrip!cd -4

Percent. -100%

increased —

U

Ohy — hy
-100% = 800%

fw
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7. In the figure above, the lengths and widths of rectangles

R S
0 T

0, R, S, and T are integers. If the areas of rectangles Q,

R, and S are 72, 18, and 10, respectively, what is the area

of the greatest rectangle?

(A) 140
(B) 120
(C) 130
(D) 150

Solution: Answer: (A)
9 5
2 18 0 |2
8 72 8
9 5
U
A=(O+5)x(2+8) =140

8. A square board is divided into m columns of m squares

each. If » of these squares lie along the boundary of the

board, which of the following is a possible value of #?

(A) 6

(B) 13
(€) 50
(D) 56

Solution: Answer: (D)
—M—2
A F
mo E : Pom
Y A 4
— -2

s

n=2(m-2)+2m=2m—-4+2m
dm—4=4(m-1)
U

Try m =1,2,3,and, 10, 15,

n=4(15~1) = 4-14 =[56]

9. A square board is divided into p columns of p squares

each. If g of these squares lie along the boundary of the

board, which of the following is a possible value of g ?

(A) 4

(B) 62
(C) 50
(D) 13

Solution:

- P-25

Answer: (A)

P

When p =2,
g=202-2)+2x2=]4|

- p—2

\:

g=2(p-2)+2p=2p—-4+2p
Adp-4=4(p-1)

U
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I. The length of a rectangle is 9L and the width is 677
What is the perimeter?

(A) I18L + 1217
(B) 15LI

(C) 18L + G}
(D) 9L+ 611 2

2. When 3 feet lengthen each side of a given square, 21
square feet increase the area of the square. What is the
length, in feet, of a side of the original square?

(A)6
(B)5
(©) 4
(D)3

3. Ifperimeter of a rectangle is 60 feet, the greatest area
of the rectangle must be

(A) 200 ft*
(B)400 ft°
(C)300 /*
(D) 225 ft

4. A rectangular living room is 90 feet length and 50 feet
width. How many square yards of carpeting are needed to
cover the floor?

(A) 4,500
(B) 1,500
(C) 800
(D) 500

5. If perimeter of a rectangle is 80 feet, the greatest area of
the rectangle must be

(A) 200 f2
(B)400 ft’
(C)300 fi2
(D) 225 £t

6. By what percent is the area increased if the length and
width of a rectangle are each tripled?

(A) 300%
(B) 600%
(C) 500%
(D) 800%




128 Aveas and Perimeters of Rectangles

R S
Q T

7. In the figure above, the lengths and widths of rectangles
O, R, S, and T are integers. If the areas of rectangles O,
R, and S are 72, 18, and 10, respectively, what is the area

of the greatest rectangle?

(A) 140
(B) 120
(€) 130
(D) 150

8. A square board is divided into 2 columns of m squares
each. If # of these squares lie along the boundary of the

board, which of the following is a possible value of n?

(A)6

(B) 13
(C) 50
(D) 56

9. A square board is divided into p columns of p squares
each, If ¢ of these squares lie along the boundary of the

board, which of the following is a possible value of ¢?

(A) 4

(B) 62
(C) 50
D) 13
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I. A first square has a side of length S units while the side of
a second square is one unit greater than the length of side of
the first square. What is an expression for the increase of the
areas of the two squares?

(A)282+2S+1

(B)25?-25+1
Cya28-1
(D)25+ 1
Solution: Answer: (D)
S S+1

S +12-5?=52+25+1-82

y

Difference = 2S5 + 1

2. What is the perimeter of a square whose diagonal is @?

(A)4d
®B)2v2 4
2
(€©)3d ) Solution: Answer: (B)
(D)2d
d =52 s
45° []
s
1
d | 2
s=——==d - —==d—
J2 2 2
\J
PSquarc = 4S
“
2 d+?2
/{ . (;,/_ = 2«,[5(1

3. Asquare is equal in area to a rectangle whose base is &
and altitude is a. What is the perimeter of the square?

(A)2Jab

(B) ab
(©) dfab
(D)( ab)2

Answer: (C)

ab=s’, s:\/(g
U
P, =4ds=4~ab

Square

Solution:

4. A first square has a side of length S units while the side
of a second square is 3 units greater than the length of side
of the first square. What is an expression for the sum of the
areas of the two squares?

(A)S*+65+9
(B)2S2—-685+9
(C)28+9
(D)2S2+6S+9
Solution: Answer: (D)
S S+3

(S+3P2+S?=82+6S5+9+S?
U

Sum=252+6S5+9
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1. A first square has a side of length S units while the side
of a second square is one unit greater than the length of
side of the first square. What is an expression for the
increase of the areas of the two squares?

(A)282+2S+ 1

(B) 28225+ 1
(C)25-1
(D)2S + 1

2. What is the perimeter of a square whose diagonal is &?

(A)4d
B)2-d
(©)3d*
(D)2d*

3. A square is equal in area to a rectangle whose base is
b and altitude is «. What is the perimeter of the square?

Ay 24 ab
(B) ab

() dJab
o) (ab)’

4, A first square has a side of length S units while the
side of a second square is 3 units greater than the length
of side of the first square. What is an expression for the
sum of the areas of the two squares?

(A)S*+6S+9
(B)25?-6S+9
C)285+9
(D)28*+685+9




Areas and Perimeters of Triangles 131

L. In the figure above, if the sides of the right triangle are

Note: FFigure above not drawn to scale.

6, 8, and 10, what is the altitude 4 drawn to the

hypotenuse?

(A)2.4 | Solution: Answer: (B)
(B)4.8 . :

(©)3.2 Any side of a triangle can be a base.
(D) 6.4

2. In the figure above, if the two legs of the right triangle

The corresponding heights of the bases
in an triangle may be different. But the
area is unique for the same triangle.

When 6 is its base and 8 is its height,
6-8
Area =—— =24,
2

When 10 is its base and / is its height, the
area is still equal to 24,
U

1.
Py AL
2

are 3 and 4, what is the altitude / drawn to the

hypotenuse?

(A) 2.4 Solution: Answer: (A)
Eg g’ g Any side of a friangle can be a base.
(D) 6.4 | The corresponding heights of the bases

in an triangle may be different. But the
area is unique for the same triangle.
When 4 is its base and 3 is its height,

3.4
Area = —— =6,
2

When 5 is its base and /1 is its height, the
area is still equal to 6.

5:h
6=—/, h=24
2

SR SR

A D C
Note: Figure above not drawn to scale,

3. In the figure above, if the radius R for each circle is 4 and
the lengths of two sides of triangle ABC are SR, what is the
perimeter of triangle ABD?

(A) 72
(B) 36
(C) 48
(D) 24

Answer: (C)
B

Solution:

SR 4R

A" 3R D
R=4
U

P=3R+4R+5R=12R=12-4=48
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A

perimeter of triangle ABD?

(A) 72
(B) 36
(C) 48
(D) 24

B
13 13
10R 10R 24
Note: Figure above not drawn to scale.
6. In the figure above, what is the area of a triangle whose
sidesare 13, 13, and 24 7
D C
Note: Figure above not drawn to scale. (A)48
. . o (B) 60
4, In the figure above, if the radius R for each circle is 2 and
the lengths of two sides of triangle ABC are 10R, what is the | (C)24
(D) 36
Answer; (C)
One of the triangles is a 6-8-10 right triangle.
Solution: Answer: (B)
13

Solution:

B
ﬂ i
A 6R D

R=2
U

P=6R+8R+10R=24R=24 -2=48

R X Y

/ 3
L

0 T s W 5 z

Note: Figure above not drawn to scale.

5. Triangle QRS and rectangle WXYZ have eqaul areas.

The length RT is 6. What is the length of &?

5
A -

2
(B) 10
(C) 9
D) 5

Solution: Answer: (D)
ATn‘ = ARec
l
6x (S
o =3x5
2

12 12

5-12-13 right triangle

y

24x5
2

60

Tri

[P JUTE S

PR | U |
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Note: Figure above not drawn (0 scale.

1. In the figure above, if the sides of the right triangle are
6, 8, and 10, what is the altitude / drawn to the
hypotenuse?

(A) 2.4
(B) 4.8
(C)32
(D) 6.4

2. In the figure above, if the two legs of the right triangle
are 3 and 4, what is the altitude / drawn to the
hypotenuse?

(A)2.4
(B) 3.6
©)3.2
(D) 6.4

SR SR

A D C
Note: Figure above not drawn to scale,

3. Inthe figure above, if the radius R for each circle is 4 and
the lengths of two sides of triangle ABC are SR, what is the
perimeter of triangle ABD?

(A) 72
(B) 36
(C) 48
(D) 24
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B
13 13
10R 10R 24
Note: Figure above not drawn to scale.
6. In the figure above, what is the area of a triangle whose
sides are 13, 13, and 24 ?
A D C

Note: Figure above not drawn to scalc. (A) 48

(B) 60

4, In the figure above, if the radius R for each circle is 2 and
the lengths of two sides of triangle ABC are 10R, what is the ()24

perimeter of triangle ABD? (D) 36
A)72
(B) 36
(C) 48
(D)24
R X Y
3
o T S W 5 zZ

Note: Figure above not drawn to scale.

5. Triangle QRS and rectangle WXYZ have eqaul areas.
The length RT is 6. What is the length of 5?

5
(A) —

2
(B) 10
)9
(D) S
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3. Which of the following is the area of the circle that is

inscribed in an equilateral triangle whose sides each are s ?

s
A)—F
m 2‘/;
Note: Figure above not drawn to scale. 52 Solution: Answer: (B)
o A
12
I. In the figure above, the circle with center O, and the i Radius = » ,-
circle with center 0, are tangent. If the circles each have © - ‘ b\
: e ) . 2 N
radius 6, and if line s is tangent to the circle with P /2 s/2
center O, at point 7, what is the measure of £0, ? D) ~ s g
4 - rJ;s r= \/—
(A)30 : 2 243
(B) 62 Solution: Answer: (C) A = W
(C) 60 0, 12 0, '
(D)6l
6 g 2 §2
,I, T 24/3 12

2a
60°
\/_ a 4. Inthe xy-plane, point A(1, 0), B(l, -8), and C(d, e)
av3 —
U are the vertices of a right triangle. If 4B is the hypotenuse
of the triangle, which of the following cannot be the area
Answer is (C). .
of the triangle?
(A) 16 Solution: Answer: (D)
(B) 6.2 X
A0
A (C) 15.59 0.0 >
\,\ C(d, e) X
0 (D) 16.1 A
i ;,
’,//
B B (1,-8)

2. Inthe figure above, O is the center of a circle with Because 4B is the hypotenuse of triangle ABC,

radius 12, if A and B are on the circle and O4=0B=12, triangle ABC can be inscribed in the circle with

what is the area of the triangle? . — .
diameter 4B, as shown in the figure above.

1 1
Area g = —2—bh = E . !8‘ h

Solution: Answer: 72
. . O<h<4
A leg, % legz radiusxradius [
lfatri.’mgle - = v
2 2 \
U 0 < Area jp- <16
\
12x12

Area ;. glo ™ T =72 Answer is (D).
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5. In the figure above, if circle is inscribed in triangle ABC,

A E C

Note: Figure above not drawn to scale.

AD = 8 and CF =2 what is the length of the side AC?

(A) 16
(B) 12
(C) 14
(D) 10

6. In the figure above, if circle is inscribed in triangle ABC,

Solution: Answer: (D)

Type: A circle is tangent by segments.
P

0 s

The circle is tangent by the segments PQ and PS.
|

Y
PQ = PS.
AE = AD=8 and EC = CF =2
U

AC=AE+EC=8+2=10

BF =3 and AE = 9 what is the length of the side AB?

(A) 16
(B) 12
(©) 14
(D) 10

Solution: Answer: (B)

Type: A circle is tangent by segments.
P

0 S

The circle is tangent by the segments PQ and PS.

PO=PS
1

DA=AE=9%9and BD=BF=3

U

AB=DA+ BD=9+3=12

7. In a circle whose center is O, arc PQ contains 80°.
What is the number of degrees in angle PQO?

(A) 80
(B)70
(C)45
(D) 50

Solution: Answer: (D)
Q
80°
p v g
80°

PO = Q0= Radius.

U

m/APQO =m/QPO =

q
W
. {
P

Note: Figure above not drawn to scale.

18080
=50

8. In the figure above, the segment pq is tangent to circle
C at point £, If pt = 12 and pw = 8, what is the radius of

circle ¢

Solution: Answer: 5

N
12
8 +r) = 12> +s°

\
64+2»8-r+/=l44+/
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9. In the figure above, O is the center of the circle with

0

Note: Figure above not drawn fo scale.

diameter 12. What is the length of the segment 5‘2 ?

(A6

(B) 12
©) 18
(D) 24

Solution: Answer: (A)
/800 = 60" and r = SO = Q0

— L0SQ = /00S = 60°

— SOQ = equilateral triangle

U

10. In the figure above, O is the center of the circle with

D 12
SQ=850=Q0=r=—=—=6
2 2
S
0

Note: Figure above not drawn to scale.

circumference 12. What is the area of triangle SOQ ?

62

(A) —

f

(B) —

9f

©) —

9~f

(D) —-

Ay 2
(B) I
(€)2
(D) 127

Solution: Answer; (C)
28500 =60" and r = SO = QO
I

v
2080 = 2008 = 60°
J
SOQ = cquilateral triangle
2 6

C
C=2rm,r=—=—=—
’ r 2t &

6
S0 =S0=00=r=—
bid

Use the formula of area of equilateral triangle.

(A) 10
(B) 12
(€)6

(D) 13

C

Note: Figure above not drawn to scale.

I1. In the figure above, E is tangent to circle O at point B,

BO is radius of the circle. AB=8, A0 =
circumference of the circle?

10. What is

Solution:

AOB is a 6-8-10 right triangle.

C=2rm=2%x6xm=12m

Answer: (D)

10

6
BO=6

J

12. The shortest distance from the center of a circle to a
chord AB is 8. If the diameter of the center is 20, what is the
length of the chord?

Solution: Answer: (B)
6- 8-10 right triangle
A
T, \i’
e,
. Diameter 20
Radius = ———=—2=1
2 2

B
— =0, AB =12

J
04 =10 = radius

U
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C
Note: Figure above not drawn to scale.

13, In the figure above, AC is tangent to the circle O at point

B. BO is the radius of this circle. BO = AB =/ 2. What is
AO?

A2y 2

(B) 1 Solution: Answer: (C)
©)2 03 AOB is a right triangle with 45°.
)3
a2 |a
a

U
A0=A2a=J2 xJ2=2

14. The shortest distance from the center of a circle to a
chord AB is 12. If the length of the chord is 10, what is the
length of radius of the circle?

(A) 10
(B) 12 Solution; Answer: (D)
Eg; ?3 Type: 5- 12-13 right triangle

L

Radius =0B =13

or
0B =122 +5% =169 =13

g

Note: Figure above not drawn 1o scale.

15. Point O is the center of the circle in the figure above.
m< POQ = 40°, What is the degree measure of the angle

POO?

Answer: (B)

(A) 50 Solution:

(B) 70

(C) 60 OP = OQ = radius
(D) 65 )

mAPQO = mLOPO
U

18040 o
=70

mZPQOO =

X

Note: Figure above not drawn to scalc.

16. Point O is the center of the circle in the figure above.
Ifm£XOY = 50", what is the measure of ZOXY ?

(A) 50
(B) 70
©) 60
(D) 65 '
Solution: Answer: (D)
OX = OY = radius
d
mLOXY = mLOYX
U
180 —50
mLOXY = =65
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Note: Figure above not drawn to scale.

7. In the figure above, a square with side length 10 is

divided into 25 squares. What is the area of the circle (ot

shown here) that passes through the 4 points, which are
the centers of the 4 corner squares?

(A)87
(8)242r
(C)127
(D)327

Solution: Answer: (D)
10 Length of each grid = 2
—=2}>

5 Length of each half grid = |

Circle Center

4 w2

4

U

A=1lng = (4\/5)2 w=32r

18. Ifthe radius r of a circle is increased by 2¥, the
circumference of this circle is increased by

(A) rmr

B) 2rrx
©) 3rr
(D) 417

Solution: Answer: (D)
C,.=2rm
Cr+2r = 2(." + 2:');? =06rm
U
Crpoy—C, =6rn-2rr=drn

19. Inthe figure above, OA4, OB, OC, OD, and E each
are a radius of the circle with centering O.Which of the
following triangles has the least area?

(A) DOE
(B) COE
(C) BOE
(D) AOE

Solution: Answer: (D)

Choose radius as the base for each triangle.

basexheight
Areap, = —2———

Triangle AOE has the same base and the least height.

U

Answer is (D).

20. If the hour hand of a watch is 6 units long, how many
units does the hand tip move between 8:30am and 12:30pm?

(A) 27
(B) 47
O n

(D) 3x

Solution: Answer: (B)

C=2rr=2%x6m=12n

. 4
Ratio=—=—
12 3
U
I
PRrax—=4n
3
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Note: Figure above not drawn to scale.

21. In the figure above, a square with side length 6 is divided
into 36 squares. What is ratio of the area of the circle (not
shown here) that passes through the 4 points, which are the
centers of the 4 corner squares, to circumference of the
circle?

(A) V2 Solution: Answer: (A)
4
Length of each grid = 1
B) 442 6
® — =1 } ~> 1
©) 5\/5 6 Lengih of each half grid = —
2

25
2 Circle Center

D) N

A=rnm, C=2rm

22. The area of the isosceles right triangle in a circle
. . AB :
with radius ——=64/2 , where 4B is the hypotenuse of
2

the triangle, is
(A) 144

(B) 98

(C) 72

(D) 86

Solution: Answer: (C)

Diameter =2x 642 = 12\6
It is a 45°right triangle. So Leg = 12

A4 i B

12 12

U

bxh legxle 12x12
2 2 2

Area =

23. If the radius of a circle is doubled, then the

(A) circumference and area are both doubled.

(B) circumference is tripled and area is doubled.

(C) circumference is doubled and area is tripled.

(D) circumference is doubled and area is 4 times of the
original area,

Solution: Answer: (D)

¢, = 2rr

Cz,, = 2(2;‘) a=drmr= 2(2}'17) =2C,
U

Ay, = () 1=l =ad,
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A

B

Note: IFigure above not drawn to scale.

24. In the figure above, what is the number of degrees in

angle ABO?
(A) 40
B)70
(C) 30
(D) 10
Solution: Answer: (A)

Radius = A0 = BO

U

mZLBAO = £ZABO =
2

180 —100

o

40

A
B

Note: Figurc above not drawn to scale.

25. In the figure above, radius = 60, what is the

perimeter of triangle AOB?

(A) 240
(B) 90

(C) 120

(D) 180 Solution:

]

v
mLBAC = ZABO =
2
AB = A0 = BO =60

Perimeter = 3x60 = 180

180 - 60 o
=060

Answer: (D)

Radius = 4O = BO and £A0B = 60°

D
C

26. In the figure above, the number of degrees in angle CAD
is ‘

CD+ BE Solution: Answer: (B

(A)——— ®
2
D BE oo P BE

(B) 5 "7 Rule : 2

cD CD > BE
(C)— + BE

) \2

(D) BE—-CD X =mLCAD

? U

CD—BE (CD BE)G

2 2

mLCAD = ——— =
2

A

A

Note: Figure above not drawn to scale.

27. In the figure above shows a circle whose center is at O. If
AO =4 and AB = 2, what is the perimeter of triangle ABO?

(A)2(3+4/2)
Solution: Answer: (B)
(8)23+/3)
ABO is a 30°-60° -right triangle.
(©)6+/3
(D) 2(3+243) 22

23
Y
Perimeter =2 +4 + 2\/3 =23+ \/?_’ )
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28. A particle moves in a circular path at 27 feet per

minute. If it travels an arc of 40° in 20 seconds, what is the
diameter of the circular path?

(A)or
(B)4sr
(€)1
(D)6

Solution: Answer: (D)

20 seconds, 40° = 60 seconds, 120°
S’

onec minute

feet T

T,
\

Direct proportion — Use the equation.

D C 2r

A 8 N Al
] D_)B(SO 120
"

degrees

2 %360
C=———=0m, C=Dnr
120
U
C on
D:——:—:6
T

29. A particle moves in a circular path at 7 yards per minute.
If it travels an arc of 60° in 20 seconds, what is the radius of
the circular path?

(A)6x
(B)457
(€)1
(D) 6

Solution: Answer: (C)

20 seconds, 60° = 60 seconds, 180°
v
onc minute

degrees T, yards )
\:

Direct proportion — Use the equation.

J
7 %360
= =2z, (C=2rn
180
U
C 2T
p=—=—-=1

X Z

%
Note: Figure above not drawn to scale

30. In the figure above, triangle X1Z is inscribed in the circle

that has center O. If XY = OX, which of the following is the

measure, in degree, of angle OYZ?

(A) 60 Solution: Answer: (D)
(B) 45 The radii form an equilateral triangle
€70 OYX and an isosceles triangle YOZ.
(D) 30
0
(Y 6u/ 120 Z
30

31. A line segment joining 2 points A and B on circumference
of a circle is 2 yards from the center of the circle at its
closest point. If the circle has a radius of four yards, what is
the length of the segment?

(A)243
(B)2+4/2
(C)a/3
(D)2 A

Solution: Answer: (C)

23 B

4
30° -right triangle
l

a, 2a, a\/g , Nowa=2

U
AB =2x23 =43
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Y

Note: Figure above not drawn to scale, C

Note: Iigure above not drawn to scale.
32, In the figure above, points A, B, and C lie on the ) .
] . 34, In the figure above, points 4, B, and C lie on the
circumference of the circle centered at Q. If mZOBC = 60°,

then m/AOB = 7 circumference of the circle centered at O. If .ZOAB = 20°,

then mLAOC =72

(A) 160 | Solution: Answer: (A) ( A) 150
(B) 120 | prawa segment OC in the figure below. (B) 20

(C) 130 (C) 280
(D) 140 (D) 260

Solution: Answer: (D)

Draw a segment OB in the figure below,

(D. OC = OB = Radius
m/BOC =60° — mLOCB = 60°

). OC = 0A = Radius

MmLOCA = 40° — mZA0C =100°

U

mZAOB =100+ 60 =160°

. OA = OB = Radius

mLOAB =20° —> mZBOA =140°
2). OB = OC = Radius
mZ0BC =30° — m/BOC =120°
§ U

ms/A0C =140+120 = 260°

B
Note: Figure above not drawn fto scale,

33. In the figure below, points 4 and B lie on 35. The circumference of a circle whose area is equals

the circumference of the circle centered at O.

If mZOAB =20, then mZOBA = ? (A)3=
(B) 4

(A) 150 (©) 27 Solution: Answer: (D)

Solution: Answer: (B) 2 =4
(B) 20 (D) 87 A=r'rn 167[, }

OA = OB = Radius v U
(C) 280 U
(D) 260 C=2rm=2-4r=8x
mLOAB = m/OBA =20
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Note: Figure above not drawn to scale

36. In the figure above, triangle XYZ is inscribed in the circle

that has center O. If XY = OX, which of the following is the

measure, in degree, of angle OYZ?

(A) 60 Solution: Answer: (D)
(B) 45 b o : .
T'he radii form an equilateral triangle
©70 . ,
OYX and an isosceles triangle YOZ.
(D) 30
; 0
)‘ 69/ 120 Z
34
}I
P
T

37.  Inthe figure above, O is the center of the circle and

PQ is tangent to the circle at point 7. How many possible

values are there for the measure of ZPTO?

(A) three
(B) four
Solution: Answer: (D
(©) five — _ _ ©)
" PQ is tangent to the circle at point 7"
(D) one

v

The measure of ZPTO is a right angle,

and the measure is only one.

Note: Figure above not drawn to scale.
38. In the figure above, points @, R, S, and T are all on
the circle. O is center of the circle. If & is the diameter
of the circle, the measure of ZOTR is 22°, the measure of

arc RS is 104°, which of the following is the degree measure

of ZTOS?
(A) 61° (B) 104° (C) 120° (D) 16°
Solution: Answer: (D)

104°

Measure of arc RS = ZROS =104

3

180 - (Measure of QR + Measure of RS)
2

Measure of arc QR =2/Q0TR =2x22 =44
i

ms£LTQOS =

U

180 (44+104)
180-(34+109 _
i |
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39. Which of the following is the circumference of the circle
that is inscribed in an equilateral triangle whose sides each

are s ?

(A)

s
(B)

(C) — s

(D) “@ﬂ
35

oltn )= w8

Answer: (C)
Radius = ‘$
/XN

A

sf2 s/2

Solution:

s B

C, =,2(-Z\/§E:Tirs

T
Note: Figure above not drawn to scale.

40. In the figure above, if OR = 5,08 =13, ST =12, and

OS is a diameter of the circle, which of the following is the

sum of areas of triangles QST and OSR?

(A) 74
(B) 60 Solution: Answer: (B)
(C) 56 ZR=/T =90°
They face half
(D) 05 circt)unfereuce of

circle,tespeetively.

OR=5,05=13, ST =12
I

v

OST and OSR both are 5-12-13 right triangle.

T 190°

AreaTn._QST + AJ‘eaTﬁ_QSR = 2Area; osT

U

5x127
2

60

X
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41, A circle with radius r is inscribed in a given square and
another circle is circumscribed about the same square. What
is the sum of the circumferences of the circumscribed circle
and the inscribed circle?

(A) 2rz ++2
®) 272
(©) 2rx2
(D) 2r7(1+~/2)

Solution: Answer; (D)

y

N
¢, =2, C,=2(r2)n
U
2rm+ 2(1'\/5)7: =2ra(l+ \/5)

) T
)

R
S

Note: Figure above not drawn to scale.
42. In the figure above, ST is tangent to the circle at point
T, QT is the diameter of the circle, and RS = RT. If the

perimeter of triangle RST is 25, which of the following is

the circumference of the circle?

(A) 207
(B) 1007
©) 127
(D) 107

Solution: Answer: (D)
RT = 279 =8
2
ZR is opposite to arc OT.
{ arc QT =180°
d
or  180° o
= —2- = T =

QORT is a 6-8-10 right triangle.
U

P=dnr=10r
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43, In the figure above, O is the center of the circle with

radius 12. What is the area of the sector SOQ?

A

Note: Figure above not drawn to scale.

(A) 12%r Solution: Answer: (C)
(B)24x For a circle, the ratio obtained from its
(C)36x degree measure can be used to get its
D)2z area or arc length.
) 9 1 270 3
Ratio = ——=— o5 = ——=—
360 4 360 4
Area =r"7
I 2
Areag =—A=—r"7
4
—12% 7 =367
S
Q

44,  In the figure above, O is the center of the circle
with diameter 12. What is the area of the sector SOQ?
(A)187 | Solution: Answer: (D)
{B)36xz | Fora circle, the ratio obtained from its
(C)167 | degree measure can be used to geft its
(D)9 area or arc length.

. 90 I
Ratio = —— = —,
360 4 2 2

!

Areag = Pr=6"7=36r
I
AreaO-Scstor =7 AreaO
4

I
—3671 =97
4

radius of the circle?

45. In the figure above, O is the center of the circle. The area
of its sector AOB with the angle 30° is 127 . What is the

(A) 1927 Solution: Answer: (C)
(B) 18 Ratio =~ -
(©) 12 360 12
(D)12? Area=r'r =121
Areag o = i"'zﬂ'
12

|
127 :-r27r, ¥ = 122, F=
12

Y

Q

area of its sector QOP with
radius of the circle?

P

Note: Figure above not drawn to scale.

46. In the figure above, O is the center of the circle, The

the angle 20° is 187 . What is the

(A) 18 Solution: Answer: (A)
1
Eg; 11227r Ratio = ;66 = E
(D) 12* Area = 1’7 = 187
Areagor = — A4 = J—r V4
18 18
\J
187 = Li'z;rzf
18
U
2 =182, r=[18]
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Note; Figure above not drawn fo scale.

47. In the figure above, O is the center of the circle of radius
12. What is the length of arc SQ?

(A) or
(B) 87 Solution: Answer: (D)
(C)367 . 60 1
(D)4 Ratio = —=—
360 6

C=2rn=2x12xm=204r

U

1 1
SQ=—C=—x2dg=dnx
6 6

Note: Figure above not drawn to scale.

48, In the figure above, AC is tangent to the circle O at point

B. OE is radius of the circle. OB =6 andmZ/BOA =30
What is length of arc BE?

(A) 127 -
(B) 7 Solution: Answer: (B)
C) 4
© 1” AOB is a right triangle.
D)7 30 1
2 Ratio = —— = —
360 12
1 1
BE =—C =—x2rn
12 12
U
1
Zx 24/6 XT =7

Lo

N

Note: Figure above not drawn to scale.

49, In the figure above, O is the center of the circle with
circumference 12. What is the length of arc AB?

(A) 10
(B)4 Solution: Answer: (A)
)6
300 5 60 1
(D)8 Ratio =——=— or=——=—, C =12
6 360 6
Y
Ar : C 12=2
C = — = —¥ =
P66
or
S 5
Arc p :EC =Ex12 =

50. In the figure above, the circle has a circumference
of 87 and is divided into 8 congruent regions. What is the
area of one of these regions?

(A)8z
(B)16+2x
(C)Z:r
(D)4

Solution: Answer: (C)

¢ 8
C=2rm, p=—=—"=
2 2w

\2

A=rln= 42;r= 167

4

i
Ratio = —
8

U

1
—A=—x16m=2x
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51, Inthe figure above, the circle has an area of 647 and
is divided into 8 congruent regions. What is the perimeter

Note: Figure above not drawn to scale,

of one of these regions?

(A)8x
(B)16+27
(C)8+2x
(D) 47

52. In the figure above, the circle has a diameter of 8 and
is divided into 8 congruent regions. What is the area of

one of these

(A)2x
(B)Sﬂ
(C)8+2x
(D)dr

Solution: Answer: (B)

2 A 64r
Arca=rm, r=,—=,—=8
T T

C=2rr=2x8xm=16x
1
Ratio = —
8
1 i
—C==—x16r=2r7
8 8

1
Perimeter = r+r+—C =16+ 27
8

regions?

Solution: Answer: (A)

Il
™o | co
il
N

—

Arca =7 = 423r =67
. 1
Ratio =—

1
—Area =—x 167 =27
8

o
Note: Figure above not drawn to scale.

53. The figure above shows part of a circle with center O.
The diameter of the circle is 120/x. 1f arcs of length 3 and
length & continue to alternate around the entire circle so that
there are 10 arcs for each of the two kinds of length, what is
the degree measure of each of the arcs of length £?

(A)20 Solution: Answer: (C)
(B)30 For a circle, the ratio obtained from its
(C)27 arc length can be used to get its area or
(D) 60 degree measure.
120
C=Dr=—-' 7=120
Py

10x3+10k =120, £ =9

Ratio = —
120

‘This ratio is from are.

Y

9
360° x —— =27°
120

54. The figure above shows part of a circle. The circumference
of the circle is 90. If arcs of length 3 and length & continue to
alternate around the entire circle so that there are 20 arcs for
each of the two Kinds of length, what is the degree measure
of each of the arcs of length £?

(A) 60 Solution: Answer: (D)
(g) g 0 For a circle, the ratio obtained from its
ED% p arc length can be used to get its area or

degree measure.,

3
20 3+ 20k =90, k:"2~

3
3 1
Ratio = 2_ 2
90 180 60

P . Y
This ratio 1s from arc.

U

o 1 o
360 x—r =6
£ "
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55. A circle is inscribed in a given square and another circle
is circumscribed about the same square. What is the ratio of
the diameter of the inscribed circle to the diameter of the
circumscribed circle?

N

O

2
(B) 7 Solution: Answer: (B)
(c) / :

2 d \/_2

()

56. A circle is circumscribed about a given square and

another circle is inscribed in the same square. What is the

ratio of the radius of the circumscribed circle to the radius of

the inscribed circle?

(A)ﬁ
f

(B) 2

Solution: Answer: (A)
' ]
(C) ; ‘ I
1
% e
(D)_ v g
2 j
1
7
U
*Af2 2
Ratio = ! \/— = i
¥ {

57. A circle is circumscribed about a given square and
another circle is inscribed in the same square. What is the
ratio of the radius of the inscribed circle to the radius of

the circumscribed circle?
(A)N2 11

(B) 2:1

(c) V2:2

(D)2 /2

Solution:

Answer: (C)

[ =)
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58. If a circle is inscribed in the greater square and the 59. Ifarectangle is inside a circle with radius £, what is the
smaller square is inscribed in the circle, what is the ratio of possible maximum area of the rectangie?
the diagonal of the smaller square to the diagonal of the
2
greater square? (A)\Ek
I
2 B) 2k2
2 (©) é 2

()42 2

1 D) 24’
©— ®

V2
(D242
Solution: Answer: (D)
Solution: Answer: (C) \ ¥
L D s
/ - .
\ A square is a special rectangle.
The greatest square inside a circle can
v make the greatest area inside the circle.

).D 3
| |/ sz%:@ﬁ:kﬁ
i U

2
N A= =(;n/5) =2k

J2

D
Dlamctergrcam circle = Sldeg,emer square
Diametery, e cirete = PIABONALG ner square

Refer to the figures above,

J

D 1
Ratio = —= = —=
atio D\/E \/E
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Note: Figure above not drawn to scale
60. In the figure above, triangle QRS is inscribed in the circle
that has center O. If OS = QO, which of the following is the

measure, in degree, of angle QRS 7

(A) 30
B) 45
(C) 60
75

Solution: Answer: (A)

The radii form an equilateral triangle

QOS and an isosceles triangle ROQ.

Y

30 120/60

R @ S
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3. Which of the following is the area of the circle that is

inscribed in an equilateral triangle whose sides each are s ?

s
A)y—F
w3
Note: Figure above not drawn to scale. §2
B) —x
12
1. In the figure above, the circle with center O, and the
M
circle with center O, are tangent. If the circles each have © 5
radius 6, and if line m is tangent to the circle with s
center O, at point 7, what is the measure of 20, ? {D) Z
(A) 30
(B) 62
(C)60
(D) 61

4. In the xy-plane, point A(1, 0), B(l, -8), and C(d, e)
are the vertices of a right triangle. If AB is the hypotenuse
of the triangle, which of the following cannot be the area

of the triangle?

(A) 16
(B) 6.2
(C) 15.59
0 (D) 16.1

B

2. Inthe figure above, O is the center of a circle with
radius 12. If A and B are on the circle and OA=0B=12,
what is the area of the triangle?
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A E C
Note: Figure above not drawn to scale.

5. In the figure above, if circle is inscribed in triangle ABC,
AD = 8 and CF =2 what is the length of the side AC?

(A) 16
B)12
©14
(D) 10

6. Inthe figure above, if circle is inscribed in triangle ABC,
BF =3 and AE = 9 what is the length of the side AB?

(A) 16
(B) 12
(C) 14
(D) 10

7. In a circle whose center is O, arc PQ contains 80°.
What is the number of degrees in angle PQO?

(A) 80
(B) 70
(C) 45
(D) 50

W,

P
Note: Figure above not drawn to scale.

8. In the figure above, the segment pg is tangent to circle
C at point ¢, If pr = 12 and pw = 8, what is the radius of
circle C?




Circles 155

Q
Note: Figure above not drawn to scale.
9. Inthe figure above, O is the center of the circle with
diameter 12. What is the length of the segment Eé ?
(A)6
B)12

©) 18
(D) 24

Q

Note: Figure above not drawn to scale.,

10. In the figure above, O is the center of the circle with
circumference 12, What is the area of triangle SOQ ?

s

(B) §£
~

©) ia_

D) —5

i

A

C
Note: Figure above not drawn to scale.

11. In the figure above, AC is tangent to circle O at point B.

—EE is radius of the circle. AB =8, A0 = 10. What is
circumference of the circle?

w22
(B) |
©)2
D) 12x

12. The shortest distance from the center of a circle to a
chord AB is 8. If the diameter of the center is 20, what is the
length of the chord?

(A) 10
(BY 12
(©6

(D) 13
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C
Note: Figure above not drawn to scale.

13. in the figure above, AC is tangent to the circle O at point

B. BO is the radius of this circle. BO = AB = \/3 . What is
AO?

w22
(B) 1
(C)2

o3

14. The shortest distance from the center of a circle to a
chord AB is 12. If the length of the chord is 10, what is the
length of radius of the circle?

(A) 10
(B) 12
(€6

(D) 13

Q

Note: Figure above not drawn to scale.

15. Point O is the center of the circle in the figure above.
mZ POQ = 40°, What is the degree measure of the angle

PQO?

(A) 50
(B) 70
(C) 60
(D) 65

X

Note: Figure above not drawn to scale.

16. Point O is the center of the circle in the figure above.
Ifm/XOY =50°, what is the measure of ZOXY ?

(A) 50
(B) 70
(C) 60
(D) 65
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Note: Figure above not drawn to scale.

17. In the figure above, a square with side length 10 is
divided into 25 squares. What is the area of the circle (not
shown here) that passes through the 4 points, which are
the centers of the 4 corner squares?

(A)8x
(B)2+/2r
(O)12x
(D)32x

18.  Ifthe radius » of a circle is increased by 2r, the
circumference of this circle is increased by

(A) rz

(B) 211
©) 3rm
D) 4rr

19. In the figure above, O4, OB, OC, OD, and OFE each
are a radius of the circle with centering O, Which of the
following triangles has the least area?

(A) DOE
(B) COE
(C) BOE
(D) AOE

20. Ifthe hour hand of a watch is 6 units long, how many
units does the hand tip move between 8:30am and 12:30pm?

(A) 27
(B) 4=
(OF:s

(D) 37
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Note: Figure above not drawn to scale.

21. In the figure above, a square with side length 6 is divided
into 36 squares. What is ratio of the area of the circle (not
shown here) that passes through the 4 points, which are the
centers of the 4 corner squares, to circumference of the
circle?

A) —

®) 42
©) 542

25

® 7

542
4

22. The area of the isosceles right triangle in a circle
AB
with radius —=6+/2 , where AB is the hypotenuse of
2

the triangle, is
(A) 144

(B) 98

©)72

(D) 86

23, Ifthe radius of a circle is doubled, then the

(A) circumference and area are both doubled.

(B) circumference is tripled and area is doubled.

(C) circumference is doubled and area is fripled.

(D) circumference is doubled and area is 4 times of the
original area.
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A

B

Note: Figure above not drawn to scale.

24. In the figure above, what is the number of degrees in
angle ABO?

(A) 40
(B) 70
(C) 30
(D) 10

A
B

Note: Figure above not drawn to scalc.

25. In the figure above, radius = 60, what is the
perimeter of triangle AOB?

(A) 240
(B) 90

(C) 120
(D) 180

D
C

26. In the figure above, the number of degrees in angle CAD
is

CD+ BE
(A)——

Note: Figure above not drawn to scale,

27. In the figure above shows a circle whose center is at O. If
AO =4 and AB = 2, what is the perimeter of triangle ABO?
() 20+42)

(B)23+3)

© 63

(D)26+23)
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28. A particle moves in a circular path at 27z feet per

minuate, If it travels an arc of 40° in 20 seconds, what is the
diameter of the circular path?

(A)6r
(B)457
(cn
(D)6

29. A particle moves in a circular path at 7 yards per minute.
If it travels an arc of 60° in 20 seconds, what is the radius of
the circular path?

(A)6r
(B)4sx
(€)1
(D) 6

X Z

%

Note: Figure above not drawn to scale
30. In the figure above, triangle X1Z is inscribed in the circle
that has center O. If XY = OX, which of the following is the

measure, in degree, of angle OYZ?

(A) 60

(B) 45
(C) 70

(D) 30

31. A line segment joining 2 points A and B on circumference
of a circle is 2 yards from the center of the circle at its
closest point. If the circle has a radius of four yards, what is
the length of the segment?

(A)243
(B)2«/5
(C)a3
(D)3v2
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Note: Figure above not drawn to scale.

32. In the figure above, points A, B, and C lie on the

circumference of the circle centered at O. If m£OBC = 60°,
then mZAOB =?

(A) 160
(B) 120
(€) 130
(D) 140

B
Note: Figure above not drawn to scale.

33. In the figure below, points A and B lie on

the circumference of the circle centered at O.

HmlOAB = 20", then m/OBA =7

(A) 150
(B) 20

(C) 280
(D) 260

¥,
C

Note: Figure above not drawn to scaie,
34, In the figure above, points A, B, and C lie on the
circumference of the circle centered at O. If .£04B = 20°,
then mZAOC = ?
(A) 150
(B) 20
(C) 280
(D) 260

35. The circumference of a circle whose area is equals

(A) 37
(B) 47
©) 2n
(D) 8«
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Note: Figure above not drawn to scale
36. In the figure above, triangle XYZ is inscribed in the circle
that has center O. If XY = OX, which of the following is the

measure, in degree, of angle OYZ?

(A) 60
B) 45
(C) 70
(D) 30

37. Inthe figure above, O is the center of the circle and

PQ is tangent to the circle at point 7°. How many possible

values are there for the measure of ZPTO?

(A) three
(B) four
(C) five
(D) one

Note: Figure above not drawn to scale.
38. In the figure above, points O, R, S, and T are all on
the circle. O is center of the circle. If -é? is the diameter
of the circle, the measure of ZQ71R is 22°, the measure of

arc RS is 104°, which of the following is the degree measure

of ZT0S?

A) 61° (B) 104° (C) 120° (D) 16°
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39. Which of the following is the circumference of the circle
that is inscribed in an equilateral triangle whose sides each
ares?

V2

(A) Tﬂs

3

(B) “\/?ﬂs
NE)

(C) ?-frs

(D) ﬁ 3
3s

T
Note: Figure above not drawn to scale.

40. In the figure above, if OR = 5,08 =13, ST =12, and

ég is a diameter of the circle, which of the following is the

sum of areas of triangles QST and QSR?

(A) 74
(B) 60
(C) 56
(D) 65
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41. A circle with radius r is inscribed in a given square and
another circle is circumscribed about the same square. What
is the sum of the circumferences of the circumscribed circle
and the inscribed circle?

(A) 2rz +~2
(B) 2r7 2
©) 2rax2
(©) 221 +42)

Q T
J
R

S

Note: Figure above not drawn to scale,
42. In the figure above, E is tangent to the circle at point
T, Q_l is the diameter of the circle, and RS = RT'. If the
perimeter of triangle RST is 25, which of the following is

the circumference of the circle?

(A) 20
(B) 1007
(C) 127
(D) 10
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43. In the figure above, O is the center of the circle with
radius 12. What is the area of the sector SOQ?

(A)12° 7
(B)24rx
(C)367
D) 127

Q

44, In the figure above, O is the center of the circle
with diameter 12. What is the area of the sector SOQ?

(A)18x
(B)36x
O l6x
(D)ox

A

Note: Figure above not drawn to scale.

45. In the figure above, O is the center of the circle. The area
of its sector AOB with the angle 30° is 127 . What is the
radius of the circle?

(A)12° 7
(B) 18
©) 12

(D)12>

0 P
Note: Figurc above not drawn to scale.
46. In the figure above, O is the center of the circle. The

area of its sector QOP with the angle 20° is 187 . What is the
radius of the circle?

(A) 18
B)12x
© 12
(D) 12
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Note: Figure above not drawn to scale.

47. Inthe figure above, O is the center of the circle of radius
12. What is the length of arc SO?

(A) 67
(B) 87
(O)36x
D)4dn

Note: Figure above not drawn to scale.

48. In the figure above, AC is tangent to the circle O at point
B. OE is radius of the circle. OB = 6 and m£BOA = 30°,
What is length of arc BE?

(A) 127
By~
) 4n

(D)ifr
2

B

/f
<

Note: Figure above not drawn to scale.

49, In the figure above, O is the center of the circle with
circumference 12. What is the length of arc AB?

(A) 10
(B4
©6
(D)8

(A
N

50. In the figure above, the circle has a circumference
of 8z and is divided into 8 congruent regions. What is the
area of one of these regions?

(A)87
(B)16+27
(C)2rx
(D)4r
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Noie: Figure above not drawn to scale,

S1. Inthe figure above, the circle has an area of 64z and
is divided into 8 congruent regions. What is the perimeter
of one of these regions?

(A)8z

(B)16+27

(C)s+2x

(D) dr

52. In the figure above, the circle has a diameter of 8 and
is divided into 8 congruent regions. What is the area of
one of these regions?

(A)2r

( B) 3

(C)s+2x

(D)dr

o
Note: Figure above not drawn to scale.

53. The figure above shows part of a circle with center O,
The diameter of the circle is 120/x. If arcs of length 3 and
length k continue to alternate around the entire circle so that
there are 10 arcs for each of the two kinds of length, what is
the degree measure of each of the arcs of length £?

(A) 20
(B) 30
(C)27
(D) 60

54. The figure above shows part of a circle. The circumference
of the circle is 90. If arcs of length 3 and length 4 continue to
alternate around the entire circle so that there are 20 arcs for
each of the two kinds of length, what is the degree measure
of each of the arcs of length k?

(A) 60
(B)3
(C) 20
D)o
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55. A circle is inscribed in a given square and another circle
is circumscribed about the same square. What is the ratio of
the diameter of the inscribed circle to the diameter of the
circumscribed circle?

@
k
2

(1)

©);

(A)

(D)j—z“

56. A circle is circumscribed about a given square and
another circle is inscribed in the same square. What is the
ratio of the radius of the circumscribed circle to the radius of
the inscribed circle?

B

(B) 2
(c) =
2

(D)£

2

57. A circle is circumscribed about a given square and
another circle is inscribed in the same square. What is the
ratio of the radius of the inscribed circle to the radius of
the circumscribed circle?

(A)V2:1
(B) 2:1

(€) V2:2
(D)2 ~2
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58. If a circle is inscribed in the greater square and the
smaller square is inscribed in the circle, what is the ratio of
the diagonal of the smaller square to the diagonal of the
greater square?
2

(A)~p=

V2
(B) 42

|
C —_—
( )\/E
0242

59. ifarectangle is inside a circle with radius &, what is the

possible maximum area of the rectangle?

(AW24
i
(B) 2k2
V2,

©O)—«
2

(D) 24”
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Note: Figure above not drawn to scale
60. In the figure above, triangle QRS is inscribed in the circle
that has center O. If OS = 0O, which of the following is the

measure, in degree, of angle QRS ?

(A) 30
(B) 45
(C) 60
(D) 75




Greater Side Subtending Greater Angle

171

Note: Figure above not drawn to scale,

1. In the figure above, if y° > x°, which of the following

must be true?

(A) AC > BC
(B) AB > AC
(CYAC> AB
(D) AB = BC

the greater angle, and vice versa,

U

AC > AB

Solution: Answer: (C)

In any triangle, the greater side subtends

Note: Figure above not drawn to scale.

2. In the figure above, if 3° <x°, which of the following

nust be true?

(AYAC > AB
(B) AB < BC
(C)AB = BC
(D) AB > BC

the greater angle, and vice versa.

U

AB > BC

Solution: Answer: (D)

In any triangle, the greater side subtends

Note: Figure above not drawn to scale.

3. In the figure above, if y° <x°, which of the following

must be true?

(A) AC > BC

(B)AB = BC
(C)AC =AB
(D)AC = BC
Solution: Answer: (B)

the greater angle, and vice versa.

U

AB =BC

In any triangle, the greater side subtends

Note: Figure above not drawn to scale.

4. In the figure above, if 3° > x°, which of the following

must be true?

(A) BC > AB
(B) AB > CB
(C) 4B = BC
(D) 4B > BC

the greater angle, and vice versa,

U

BC > AB

Solution: Answer; (A)

In any triangle, the greater side subtends
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Q

Note: Figure above not drawn to scale.

5. Inthe figure above, PR > PQ. Which of the following
must be true?

(A)x°> 45°
Eg; :Z :ifo Solution: Answer: (B)
(D)y° <45° | In any triangle, the greater side subtends
the greater angle, and vice versa.
X
PR>PQ
Angle of 45° is opposite PR.
x° is opposite PQ.
U
X0 <45°

R o
Note: Figure above not drawn to scale.
6. In the figure above, PR < PQ. Which of the following
must be true?

(A)x°>8l1°

(B)x* =y
Cyxo< y®
(D)y° <20°

Solution: Answer: (D)

In any triangle, the greater side subtends
the greater angle, and vice versa,

Y

PR<PQ
x> 80°
J
(80° +x°) > 160°

U

The degrees of the third angle y° <20°

Q

Note: Figure above not drawn to scale.

7. Inthe figure above, OR < PQ. Which of the
following must be {rue?

(A)y° <90
{(B)a® =)°
(C)x°>)°
(D))" <45

8. Inthe
following 1

.| Solution: Answer: (A)
In any triangle, the greater side subtends
the greater angle, and vice versa.

!
OR < PQ
A > 45°
2
(45° +x°) > 90°
\’
The degrees of the third angle
U
¥° <90°
P
qO
p° 80°
R 0

Note: Figure above not drawn to scale.

figure above, PR = PQ. Which of the
nust be true?

(A) p°> 80°
(B) ¢° <20°
(©)) ¢ =20°
(D) p° < 20°

Solution: Answer: (C)

In any triangle, the greater side subtends
the greater angle, and vice versa.
\
po = 8(°

q° = 20°
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Note: Figure above not drawn to scale.

1. In the figure above, if y° > x°, which of the following
must be true?

(A) AC> BC
(B) AB > AC
(C) AC > AB
(D) AB = BC

Note: Figure above not drawn to scale,

2. In the figure above, if y° < x° which of the following
must be true?

(A AC > AB
(B) AB < BC
(C) AB = BC
(D) AB > BC

Note: Figure above not drawn to scale,

3. In the figure above, if y° <x°, which of the following

must be frue?

(A) AC > BC
(B) AB = BC
(C) AC = AB
(D) AC = BC

Note: Figure above not drawn to scale.

4. In the figure above, if ° > x°, which of the following

must be true?

(A) BC > AR
(B)AB>CB
(C) 4B = BC
(D) AB > BC
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Q

Note: Figure above not drawn to scale,

5. In the figure above, PR > PQ. Which of the following
must be true?

(A) x° > 45°
(B) x° <45°
(©)x°>)”

(D) y° <45°

Q

Note: Figure above not drawn to scale.

6. In the figure above, PR < PQ. Which of the following
must be true?

(A) x°> 8I°
(B)x° = y°
(©)x°<

(DY y*° <20°

Note: Figure above not drawn to scale,
g

7. In the figure above, OR < PQ. Which of the
following must be true?

(A)y*<90°
(B)x® =)°
(O)x°>)y°
(D) <45°
P
qO
»° 80°
R 1%

Note: Figure above not drawn to scale.

8. In the figure above, PR = PQ. Which of the
following must be true?

(A) p° > 80°
(B) ¢° <20°
©))q°=20°
(D) p° <20°
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\\ \
N
N

2 3 4 5 6

0 1

1. Inthe figure above, what is the area of the
semicircle?

257
(A)"4— Solution: Answer: (C)
257 There is a 3-4-5 right triangle.
(B)— 5
2 Diameter = 5, Radius = —
257 2
(C) 8 A Acircle
semicircle
D hY:d 2
(D) N U
52
R 2 ox
_Fr 2 _ 257
Asemicirc]em 2 = 2 o 8

2, In the figure above, what is the arc of the semicircle?

257
(A)—
4
257
B)— :
2 Solution: Answer: (D)
©) 5«
57 There is a 3-4-5 right triangle.
D)y— Diameter = 5
2
. — D, cirele””
semicircle 5
Sr

2

Note: Figure above not drawn to scale,

3. Inthe figure above, if PORS is a rectangle and squares
from [ to 7 each have an area of 4, and QU = 5PU, what is
the area of rectangle QRTU?

Answer; 140

PU =‘\’Asma1I5quarc :\/:1.22

Aoy =QUXTU =5PU xTPU
U

Agrzy =(5%2)x(7x2) =140

Solution:

4. In the figure above, if PORS is a rectangle and squares
from 1 to 7 each have an area of 4, and QU = 5PU, what is
the area of rectangie PORS?

Answer: 168

PU = ‘\/ Asmail square = \/Z =2

U

Apors ={6x2)x(7x2) =168

Solution:
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0 R
4 N -
N
N \
N
1
0 1 2 3 4 5 6
1. in the figure above, what is the area of the semicircle?
257
(A)—
4 Note: Figure above not drawn to scale.
B 257
(B) 2 3. In the figure above, if PQRS is a rectangle and squares
25 from 1 to 7 each have an area of 4, and QU = SPU, what is
©) el the area of rectangle QRTU?
8
S
®) —
2. In the figure above, what is the arc of the semicircle?
257 4. In the figure above, if PORS is a rectangle and squares
(A)— from 1 to 7 each have an area of 4, and QU = 5PU, what is
4 the area of rectangle PORS?
257
B)—
2
©) 5x

(D) =
2
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1. In the figure above, what is the sum, in terms of x, of
the degree measures of the 4 angles marked 1, 2, 3, and 47

(A) 180 - x Solution: Answer: (D)
(2) ;gg i 2‘ An exterior angle of a triangle is equal in
ED; 5 = measure to the sum of its 2 nonadjacent

. X

interior angles,

mA+mL2=x, mZ3+ms4d=x

U

mll+mL2+mL3+msid =2x

2. In the figure above, what is the sum, in terms of e, of
the degree measures of the 4 angles marked 1, 2, 3, and 4?2

(A)180-¢
Eg; ;gg : ie Solution: Answer: (D)
D) 2e One exterior angle of a triangle is

equal in measure to the sum of its two
nonadjacent interior angles.

e
4

mi3+msld =e

U

Sum d-angles = 2e

{mél +mLll=e

P C A

Note: Figure above not drawn to scale,
3. What is m/B if in the figure above, m/A4 = (2.\‘ - 10)° ,
m£B =(5x-20), and m£BCP = (2x+70)°?

Answer: 80

One exterior angle of a triangle is equal in measure
to the sum of its two nonadjacent interior angles.

mLBCP =mZA+msB
2x +70 = (2x~10) +(5x - 20)
2x+70=7x-30
100 = 5x, x =20

Y
mLB = 5x~20=5-20-20 = [80]

Solution:

"

Note: Figure above not drawn to scale.

4. In the figure above, the 2 reclangles are squares. Which
of the following must be true?

AYhr=r

(B) I°=1° :

(C) s =1° Solution: Answer: (D)
(D) /P = 5°

[l 50

One exterior angle in measure equals the
suin of two non-adjacent interior angles.

U

§°+90° = f°+90°, A°=s°

| exterior angle, 2 interior angles
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P C A

Note: Figure above not drawn to scale,

1. In the figure above, what is the sum, in terms of x, of the 3. What is m /B if in the figure above, m/A4 = (;gx - 1())" ,
degree measures of the 4 angles marked 1, 2, 3, and 4? .
m/B =(5x —20)0 , and mZBCP =(2x+70) ?
(A) 180 - x
(B) 180 - 2x
(C)360 -x
(D) 2x

0

Note: Figure above not drawn to scale.

2. 1In the figure above, what is the sum, in terms of e, of the 4. In the figure above, the 2 rectangles are squares. Which

degree measwres of the 4 angles marked 1, 2, 3, and 4? of the following must be true? .
(A) 180 - ¢ (A)ho:f'
(B) 180 - 2¢ BYhe=r°
(C) 360-¢e (C) §°=°

)2 (D) =5
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A

C 6
10 D

Nole: Figure above not drawn to scale.
1. In quadrilateral ABCD above, what is the length

of AB?

(A) 15
® Vi1
© 13
D) V14

Solution: Answer: (A)

BCD is a 6-8-10 right triangle.

U
AB =8 7% =J64-49 =15

A B

Note: Figure above not drawn to scale.

2. In the figure above, BD bisects ZB . The measure of

£D is50° and the measure of ZC is40° . What is the
measure of Z4 7

(A) 80

(B) 70 | Solution: Answer: (C)
(C)oo |. D

(D) 50 C

40°

J

m £4 = 180 — 40 — (40 + 40) = 60

(D) 70

A

C
D

Note: FFigure above not drawn to scale.

3. In quadrilateral ABCD above, what is the area of triangle
BCD?

(A)3245
(B) 16v/5
(©) 85
(D) 10414

Solution: Answer: (B)

ABD isa 5-12 - 13 right triangle.

DC =127 =82 =144 —64 =[50

basexheight

Area =
2
U
\/ixsz‘h/g-\ﬁ—m«/s_

4. In quadrilateral ABCD above, what is the length of EE ?

(A) V208
®) /110
(C) /30

Solution: Answer: (C)

ABD is a 5-12—13 right triangle.

DC=+12" -8
U
V144 -64 =J30
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12

A

Note: Figure above not drawn to scale.

9

5. In quadrilateral ABCD above, what is the area of triangle of ABCD?

DCB?

(A)150
(B)7s
(c)ss

(D)6s

6. In the triangle above, if y =5, what is the value of x?

(A) 13
(B) 14
©€) 15
(D) 16

16
D

Note: Figure above not drawn to scale.

7. In quadrilateral ABCD above, what is the perimeter

(A)63
Solution: Answer: (B) ( B) 36
ABD isa 9 —12 — 1S right triangle. (C)68
J (D)s3
BD=12
U
15x10

Solution: Answer: (C)

ACD is a 12 - 16 — 20 right triangle.
ABC is a 15—20— 25 right triangle.

Perimeter =25+16+12+15=068

X
}}

12

x =45 +12?

{}
J169 = 13

287 ~329
Solution: Answer: (A) (A)32
: (B)-18
Method 1: (C) 20
It is a 5-12-13 right triangle. (D) -32
y
x=13
Method 2:

S+12

8. In the triangle above, what is the value of

Solution: Answer: (D)

By 51213 right triangle, S =0
U

28% 32 =32
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9. James places a [3-foot ladder against a vertical wall
of a building, with the bottom of the ladder standing on
concrete 5 feet from the base of the building. If the top of
the ladder slips down 7 feet, the bottom of the ladder will
slide out

A4t
B)3ft
©6f
(D)7 fi
Solution: Answer: (D)
Wali Wall
13 12 13 5=12-7
5 12

The bottom of the ladder will slide out:

J

[2-5=17.

1t

a

Note: Figure above not drawn to scale.

10. In the figure above, the sun is a = 30° above the flag
pole. What is the length of a shadow cast by another flag

pole that is P = 20\/5 feet tall?
(A) 20

(B)20/6
(C) 30
(D) 60

Solution: Answer: (D)

X 2043
30° 30°

Jax 32043

U
3%2043 =20%3 = 60

o H P

11. The figure above shows Pamela’s route from her house
to her relative house. Pamela travels eleven miles from P to
0, twelve miles from Q to R, and five miles from R to S. If

Pamela were able to travel from P to S directly, how much,

in mile, would the distance of travel be?

Solution: 7 Answer: 20
S 5 20
'y [\\
[ >
] o
12 : 12 I
| AN
[ N
\\
2 1 _ o~
5 [ P
e 6 ——

A 12-16-20 right triangle is a transmutation of a
3-4-5 right triangle.
U

PS=20
or

PS = 122 +16% = /144 +256 = /400 =20
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S

Note: Figure above not drawn to scale.

12. In the quadrilateral PORS above, two identical isosceles
triangles with side length of 26 are joined at bases, which
have a length of 20. What is the area of quadrilateral PQRS?

(A) 120
(B) 240
(C) 480
(D) 360

Solution: Answer: (C)
Q
2| \13 7 4 26
5 10 R
3 basexheight
2
U
Appus = 4 10;24 = 480

13. In the quadrilateral PORS above, two identical isosceles
triangles with side length of 10 are joined at bases, which
have a length of 12. What is the area of quadrilateral PQRS?

(A) 24
(B) 192
(C) 120
(D) 96

Solution: Answer: (D)
o
10
8
6 R
basexheight
. basexheight
2
U
6x8
Apppy = 4% =96

Note: Figure above not drawn to scale.

14. In the square cube above, it has a side length of 5.
What is the length of the diagonal AB?

(A)sv/2
(B) 15
(C)s\3
(D) s

Solution:

Method 1| You may use the conclusion:

Answer: (C)

Diagonal of a cube is S\B.

il
AB =53

AB:,/52+(5\/5)2
J25+25%2
U

J25(142) =543

Note: Figure above not drawn to scale.
15. In the square cube above, what is the length of the

diagonal ?Q ?

(A)av2
(B)a
(C)al3
(D)a

Solution: Answer: (C)

Method 1| You may use the conclusion:

Diagonal of a cube is S«/E .

U
AB:a\E

—
a (1\6 a

a aN 2

PQ:,/a2 +(aJ§)2

|l
PQ:\/(:2+a2 X2 =(n/3_’
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16. In the figure above, the area of triangle ACE equals the

area of rectangle ABDE. What is the length of segment cD ?

(A)6
B)7
©)8
D)9

C
B Cip
8
]
A 17 E

Solution: Answer; (C)

17

(Hs).n’:g_%

¥+8=16, x =[g]

A E

Note: Figure above not drawn to scale.

17. In the figure above, the length of segment AB s 8, and

the length of each side of quadrilareral ACDE is 10. What is

the area of quadrilareral ABDE ?

(A) 128
(B) 104
(C) 108
(D) 106

Solution: Answer: (B)

10

8x6
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Note: Figurcs befow not drawn to scale.
B
B R
16
A C

A D c @ T S Note: Figure above not drawn to scale.

(8. In the triangles ABC and QRS above, if AD = 5, 19. Ifintriangle ABC, mZA =45 and mZC =30,

CD =17, BC =13, QT =3, ST =8, and QR =5, what is

the sum of areas of the triangles 4BC and TRS?

{A) 90
(B) 30
(C) 40
(D) 50
Solution: Answer: (D)
B R
13
5 5
1
Alee D _Jc o 7T 8 S
12
12-5 8.5
Aype = =30, Apgg = 7 =20
U
Agm = Agpe F Appg =50

then AB =

(A) 83
(B) 872
(C) 16
(D)8

Solution: Answer: (B)

("1

30°

Answer is (B).
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20.  In the figure above, what is the area of triangle ABD?

(A) 144
(B) 89
(C) 18
(D) 72

Note: Figure below not drawn to scale.

B

20

A

12 D 4 C

Solution: Answer; (D)
B
3-4=12 20=5-4
A 16=4"4 C
B
12
A 12 D C
U
b-h 12-12
gy =2t 1212
2 2
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A

C 6
10 D

Note: Figure above not drawn to scale.
1. In quadrilateral A BCD above, what is the length
of AB?

Ay Vs
®) Vi1
© V13
(D) V14

A B

Note: Figure above not drawn to scale.

2. In the figure above, BD bisects ZB . The measure of

£D is 50° and the measure of /C is40° . What is the
measure of Z4 7

(A) 80
(B) 70
(©) 60
(D) 50

A

C
D

Note; Figure above nol drawn to scale.

3. Inquadrilateral ABCD above, what is the area of triangle
BCD?

(A) 3245

(B) 16v/5

© 85

(D) 10414

4. In quadrilateral ABCD above, what is the length of DC ?

(A) 208
®)/110
(C) /80

D) 70
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12

A 9

Note: Figure above not drawn to scale.

5. In quadrilateral ABCD above, what is the area of triangle
DCB?

(A)150

(B)75

(C)8s

(D)s6s

X
y

12
6. Inthe triangle above, if y = 5, what is the value of x?

(A) 13
(B) 14
©15
(D) 16

16
D

Note: Figure above not drawn to scale.
7. In quadrilateral ABCD above, what is the perimeter
of ABCD?
(A)63
(B)86
(c)e6s8
(D)s3

S+12

13

8. In the triangle above, what is the value of
287 —329

(A) 32
(B)-18
(C) 20
(D) -32
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9. James places a 13-foot ladder against a vertical wall
of a building, with the bottom of the ladder standing on
concrete 5 feet from the base of the building. If the top of
the ladder slips down 7 feet, the bottom of the ladder will
slide out

(A) 4 ft
(B)3 ft

()6 fi
(D)7 ft

3t

d

Note: Figure above not drawn to scale.

10. In the figure above, the sun is = 30° above the flag
pole. What is the length of a shadow cast by another flag

pole that is P :20\/5 feet tall?
(A)20

B)20/6
(C) 30
(D) 60

o H P

11. The figure above shows Pamela’s route from her house
to her relative house. Pamela travels eleven miles from P to
0, twelve miles from ( to R, and five miles from R to S. If

Pamela were able to travel from P to S directly, how much,

in mile, would the distance of travel be?
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S

Note: Figure above not drawn to scale.

12. In the quadrilateral PORS above, two identical isosceles
triangtes with side length of 26 are joined at bases, which
have a length of 20, What is the area of quadrilateral PORS?

(A) 120
(B) 240
(C) 480
(D) 360

13. In the quadrilateral PORS above, two identical isosceles
triangles with side fength of 10 are joined at bases, which
have a length of 12. What is the area of quadrilateral PORS?

(A) 24
(B) 192
(C) 120
(D) 96

Note: Figure above not drawn to scale.

14. Tn the square cube above, it has a side length of 5.
What is the length of the diagonal AB?

(A)sv2
(B) 15
(C)s5v/3
(D) 5

Note: Figure above not drawn to scale.
15. In the square cube above, what is the length of the

diagonal PO ?

(A)av2
(B)a
(©)a\3
(D)a
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C
B Ll p
8
]
A 17 E

16. In the figure above, the area of triangle ACE equals the

area of rectangle ABDE, What is the length of segment 5?

(A)6
(B)7
©)$
(D)9

A E

Note: Figure above not drawn to scale,

I7. In the figure above, the length of segment AB is 8, and
the length of each side of quadrilareral ACDE is 10. What is
the area of quadrilareral ABDE?

(A) 128
(B) 104
(C) 108
(D) 106
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Note: Figures below not drawn to scale,
B R
A D C Q T S

18.  In the triangles ABC and QRS above, if AD =5,
CD=17, BC=13, QT =3, ST =8, and QR =5, what is
the sum of areas of the triangles ABC and TRS ?

(A) 90
(B) 30
(€) 40
(D) 50

A4 C

Note: Figure above not drawn to scale.
19. Ifin triangle ABC, mZA =45° and m£C =30°
then AB =

(A) 83
(B) 872

©) 16
(D) 8

3
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20. In the figure above, what is the area of triangle ABD ?

(A) 144
(B) 89
(©) 18
(D) 72

Note: Figure below not drawn to scale.

B

20

4 12 D 4 C
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I. Robert uses an 8§ X 11-inch sheet of paper to type an
essay. Robert leaves 1-inch margin on both left side and
right side, and 3/2-inch margin on both bottom and top.
What fractional part of the page is used for typing?

Solution: Answer: 6/11 or 545
e 8 ——
11 8
« 6 »
J

; 6x8 6
O T o or 0.545

Apage 8x11 Ii

2.

A rectangular garden is twice as its length as its

width. If its length is increased by 3 meters and its width

is decreased by 1 meter. The new garden formed has an

area of 33 square meters, Which of the following is the

perimeter, in meters, of the original garden?

(A) 44
(B) 24
(C) 34
(D) 33

Solution; Answer: (B)
(2*w+3)(1-v—1) =133
2w’ —2w+3w-3=33
2w +w-36=0
(2w+9)(w-4)=0

9
2w+9=0,> w=——
2

P
It doesn't exist
in the real fife.

w-4=0, - w:

2w=2.4 =g
U

A=2(4+8)=24

3. Amy uses an 8 X | -inch sheet of paper to type an essay.
She leaves 3/2-inch margin on both left side and right side,
and I-inch margin on both bottom and top. What fiactional
patt of the page is used for typing?

28 Solution: Answer: (C)
(A) — ‘ 8 >
45 - !
86
(B) —
45 Y
© 45
88
o > g 9
88
— 5 —
U
Atyping _ 5%9 _ E
Amge 8x11 88

4, A rectangle garden is composes of a garden part and a
uniform walkway part. The garden part is twice as its length
as its width, and the walkway is 1 yard wide. If the area of
the entire rectangle garden is 264 square yards, what is the

perimeter of garden part?

Solution: Answer: (A)
(A) 60 |
(B) 50 1 1
(€) 90 o o
(D) 120 !

(2w+2)(w+2):264
2w+ dw + 2w+ 4 = 264
2907 + 6w+ 4 =264, W' +3w+2 =132
W' +3w—130 = 0,(w+13)(3r=10) = 0
w+13=0,—> w;:_l%

It doesn't exist
in the real life,

w—IOEO,%w:,2w=2-10=m
y

A=2(L+1¥)=2(10+20)=60
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1. Robert uses an 8¢ 11-inch sheet of paper to type an
essay. Robert leaves [-inch margin on both left side and
right side, and 3/2-inch margin on both bottom and top.
What fractional part of the page is used for typing?

2 A rectangular garden is twice as its length as its
width. If its length is increased by 3 meters and its width
is decreased by 1 meter. The new garden formed has an
area of 33 square meters. Which of the following is the

perimeter, in meters, of the original garden?

(A) 44
(B) 24
(C)34
(D) 33

3. Amy uses an 8 X | I-inch sheet of paper to type an essay.
She leaves 3/2-inch margin on both left side and right side,
and [-inch margin on both bottom and top. What fractional
part of the page is used for typing?

88
(A —
45
86
By —
45
45

©€) —
88

35
(D) —
88

4, A rectangle garden is composes of a garden part and a
uniform walkway part. The garden part is twice as its length
as its width, and the walkway is I yard wide. If the area of
the entire rectangle garden is 264 square yards, what is the

perimeter of garden part?

(A) 60
(B) 50
(C) 90
(D) 120
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1. Inthe figure above, the large rectangle is divided into
8 identical sinall squares. If the area of the large rectangle

is 32, what is the perimeter of the small square?

(A)4
(B) 10
(€)6
(D)8

2. In the figure above, the large rectangle is divided into

Solution:

Answer: (D)

32=8x4
8
2

2 2
2

U

P=242+2+2=8

8 identical small squares. It the perimeter of the large

rectangle is 48, what is the perimeter of the small square?

A4
(B) 16
(C)o6
(D)8

Solution:

Answer: (B)

48 =2(16+8)
I‘E‘ A
N ’ ,
4
4 4
4

P=d+d+4+4=16

3. [fthe length and width of rectangle P are 20 percent less
and 10 percent more, respectively, than the length and width
of rectangle O, the area of P equals what percent of the area

o?

(A) 72
(B) 81
(C) 88
(D) 68

Solution:

Answer: (C)

0.8x-1.1y
oy
4
0.88
»
U

0.883 =88%

4. 1f the length and width of rectangle M are 30 percent more
and 20 percent less, respectively, than the length and width
of rectangle N, the area of M equals what percent of the area

N?

(A) 104
(B) 102
(C) 88
(D) 68

Solution:

Answer: (A)

13v-08y 1.04%

Xy )j{
U

1.04 x100% = 104%
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W W W W

W

{ / /
Note: Figure above not drawn to scale.

5. The pattern shown above is composed of seven of the
same rectangles / units long and w units wide. This pattern is
used repeatedly to completely cover a rectangle region 10/
units long and 9/ units wide. How many rectangles of
dimension / by w are needed?

(A) 90
(B) 100
©) 110
(D) 120
Solution: Answer: (D)
10/ x9¢
Ixw
4w =3/

3
dw=31 > w=-—1
4
U

0ixor 907 9604
Ixw /.37, A
[/

=120

A B C

Note: Figure above not drawn to scale.

6. In the figure above, a large rectangle is divided to
six smaller rectangles that have integer lengths and
widths. The areas of rectangles 4, D, and E are 18, 24,
and 16, respectively. If the area of the entire figure is
140, what is the area of rectangle C?

(A) 10
(B)20
(C) 30 Solution: Answer: (C)
(D) 40 %) 3 2 X
18
6
4 1B |C
24 16
8
DI E
@

Area =/ xw=140
{Area =(6+8)x(3+2+x)
\
14%(5+x) =140
U

x=5
) Area, =6x=6x5=30
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A B C Y

D E F A

Note: Figure above not drawn to scale.

7. Inthe figure above, ACFD is a rectangle and ABED is
asquare. £F = 8 and DE is an integer great than 0. If the
area of ACFD must be more than 20 but less than 50,

what is one possible value of DE? X W
Note: Figure above not drawn to scale.
(A)3
gg; ? 8. Inrectangle WXYZ above, point 3 is the midpoint of XY,
3
(D)6 If the area of quadrilateral WXAMZ is g what is the area of
rectangle WXYZ?
8
(A) ; Solution: Answer: (B)
4 ¥ A
: B)— :
Solution: Answer; (A) 5
7
Cy—
A © 9
6 M
3ord (D) 3
D3ordE 8 F V2
When DE =1 or DE =2, area of ACFD is X i
less or equal to 20.
When DE =35, area of ACFD is more than 50. _‘i/_ vy — é
e
When DE =3 or DE = 4, area of ACFD is
between 20 and 50. U
4
U Ayxyy, =Xy = ;
Answer is (A).
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10

1 30
A D

Note: Figure above not drawn to scale.

9. 1Inthe figure above, If AD = 12, what is the area of
trapezoid 4BCD in the figure above?

(A) 40\/5 Solution: Answer: (B)
(B) 40 4
(C) 50
(D) 4043 10=2a
a=35
1 30°
12
Top + Bottom )
Alrapczoid = ———— Height
y
4+12
-5=40
2 .

B C
A D
Note: Figure above not drawn to scale.

10.  In parallelogram ABCD, AB =x+ 8, BC = 3x, and
CD=4x -4, ABCD could be a

(A) Trapezoid | Solution: Answer; (C)
(B) Triangle ABCD is a parallelogram.

(C) Square J

(D) Line AB=CD and BC = AD

x+8=4x—-4 - x=4
\J
AB=x+8=12, CD=4x—-4=12
BC =3x=12, BC=AD - AD =12
\
AB=CD = BC = AD =12
A square is a special rhombus.

. . IV . . o
It is a square if each its interior angle is 90 .

U

H could be a square.

10

6
A D

Note: Figure above not drawn to scale.

11.  Inthe figure above, If AD = 12, what is the area of
trapezoid ABCD in the figure above?

(A) 4032

Solution: Answer: (D)

(B)3s
(C)s50
10=12q
(D) 4043
60°
Top + Bottom )
Apanezoid =~ Height

U

4+12
-54/3 :40\/;
2

B C
A D
Note: Figure above not drawn 1o scale.

12.  In parallelogram ABCD, AB =x + 8, BC = 3x, and
CD=4x — 4. ABCD must be a

(A) One surface of a cube

(B) Triangle Solution: Answer: (D)
(C) Square ABCD is a parallelogram.
(D) Rhombus l

AB=CDand BC = AD
x+8=dx—4 - x=4

AB=x+8=12,CD=4x—-4=12,
BC =3x=12, BC=A4AD - AD =12
AB=CD=BC=AD=12
It is a squarc if each its interior angles is 90°
A square is a special thombus.

U

It must be a rhombus.
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L. In the figure above, the large rectangle is divided into
8 identical small squares, If the area of the large rectangle
is 32, what is the perimeter of the small square?

(A)4
(B) 10
(©)6
(D)8

2. In the figure above, the large rectangle is divided into
8 identical small squares. If the perimeter of the large
rectangle is 48, what is the perimeter of the small square?

(A4
(B) 16
(©)6
(D)8

3. Ifthe length and width of rectangle P are 20 percent less
and 10 percent more, respectively, than the length and width
of rectangle O, the area of P equals what percent of the area

0?

(A) 72
(B) 81
(C) 88
(D) 68

4. If the length and width of rectangle M are 30 percent more
and 20 percent less, respectively, than the length and width
of rectangle N, the area of M equals what percent of the area
N?

(A) 104
(B) 102
(C) 88
(D) 68
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W W W Lik

W

/ / /

Note: Figure above not drawn to scale.

5. The pattern shown above is composed of seven of the
same rectangles 7 units long and w units wide. This pattern is
used repeatedly to completely cover a rectangle region 10/
units long and 9/ units wide. How many rectangles of
dimension / by w are needed?

(A) 90
(B) 100
(©) 110
(D) 120

Note: Figure above not drawn to scale.

6. Inthe figure above, a large rectangle is divided to
six smaller rectangles that have integer lengths and
widths. The areas of rectangles 4, D, and E are 18, 24,
and 16, respectively. If the area of the entire figure is
140, what is the area of rectangle C?

(A) 10
(B) 20
()30
(D) 40
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A B C

D E F
Note: Figure above not drawn to scale.

7. In the figure above, ACFD is a rectangle and ABED is
a square. £FF = 8 and DE is an integer great than 0. If the
area of ACFD must be more than 20 but less than 50,
what is one possible value of DE?

(A)3
(B)2
©5
(D)6

A Y

A W

Note: Figure above not drawn fo scale.
8. Inrectangle IWXYZ above, point M is the midpoint of X¥.
3
If the area of quadrilateral FWXAMZ is —, what is the area of
5

rectangle IWXYZ?

8
(A)—
9
4
(B)—
5

7
©-—
9

6
(D)—
5
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r 30°
A D

Note: Figure above not drawn to scale.

9. Inthe figure above, If AD = 12, what is the area of
trapezoid ABCD in the figure above?

(A) 402
(B) 40
(C) 50

() 4043

B C
A D
Note: Figure above not drawn to scale.

10. In parallelogram ABCD, AB=x+ 8, BC = 3x, and
CD=4x—4, ABCD could be a

{A) Trapezoid
(B) Triangle
{C) Square
(D) Line

10

[ 607
A D

Note: Figurc above not drawn to scale.

11.  In the figure above, If AD = 12, what is the area of
trapezoid ABCD in the figure above?

(A) 40‘\/5
(B) 35
(C) 50

(D) 4043

B C
A D
Note: Figure above not drawn to scale.

12. In parallelogram ABCD, AB =x + 8, BC = 3x, and
CD=4x—4. ABCD must be a :

{A) One surface of a cube
(B) Triangle

(C) Square

(D) Rhombus
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the following could be the length of one side of the

If the perimeter of a regular polygon is 18, which of | 3. Ifthe perimeter of a regular polygon is 28, which of the

following could be the length of one side of the polygon?

polygon?
(A)28 | Solution: Answer: {C)
Egg ?]’8 Egg g (1} Any regular polygon has at [east 3 sides.
|
©)5 (D)5 : Y -
(D)7 Choices (A) and (E) are eliminated,
Perimcter  Perimeter
@ Ssige length = # of sides - Integer
Solution: Answer: (B)
. 28 28 28
(1) Any regular polygon has at least 3 sides. #3ord =—=
\[{ Integer Integer 14
Choices (A) and (E) arc eliminated. J U
Perlineter Perimeter {(13) and (D) are liminated. Answer is (C).
@) Ssicle length = -
#of sides Integer
18 18 18
#Sor7 =—=3
Integer Integer 6
\: U
(C) and (D) are liminated. Answer is (B).
4, The figure above shows a regular hexagon with side

2. 1If the perimeter of a regular polygon is 28, which of

the following could be the length of one side of the

polygon?

(A)28

(B)3

©)5 (A) 256

(D)7 (B) 64

€y 128

Solution: _ Answer: (D) (D) 512

(1) Any regular polygon has at lcast 3 sides.

Choices (A) and (E) are eliminated.

Perimeter Perimeter
2) S, -

ide length ~
tdeength # of sides Integer
28 28 28
#3ors =e—=T
Integer Infeger 4

\ J

(B) and (C) are liminated. Answer is (D).

length s and two squares with side length s. If the area of the

hexagon is 96\/5 square feet, what is the sum of the areas,

in square feet, of the two squares?

Solution: Answer: (C)

360°

1
Ex 360 = 60 — 6 equilatera triangles.

Use area formula of an equilatera triangle

For 2 squares,

2.52 =128
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A E
Note: Figure above not drawn {o scale.

5. In the regular pentagon ABCDE above, if O is the center
of the pentagon, what is the degree measure of ZBOC ?

(A)45°
(B)60° Solution: Answer: (C)
(c)72°
(D)s8°
360°
Uy
|
—x360="72
5
C D
B E
A F

Note: Figure above not drawn to scale.

6. In the regular hexagon ABCDEF above, if O is the center
of the hexagon, what is the m ZBOC ?

(A)45°
(B)60°
(c)76°
(D) 58° Solution: Answer: (B)
360°
)

t

—x360 =60

6

G D

A B

Note: Figure above not drawn to scale.

7. TInthe regular octagon ABCDEFGH above, if O is the

LB
center of the octagon, what is the degree measure of —— 7

2
(A)135° Solution: Answer: (B)
(B)67.5° (n—2)x180
(C)4s° v
()90° (8—2)x 180 = 1080
U
l 1040
/B g 1080
mei_8 61
2 2 82

8. The sum of measures of the angles in a nonagon is

(A)1260° | Solution: Answer: (A)
(B) 720°

(C) 1440° Use the formula: (:z - 2) x 180
(D) 540° U

(9—-2)x 180 = 1260

9. The sum of measures of the angles in a hexagon is

(A) 1260° | Solution: Answer: (B)
(B) 720°

(C) 1440° Use the formula: {#-2)x180
(D) 540° U

(6-2)x 180 =720

10.  The sum of measures of the angles in a pentagon is

(A) 1440°
Egg ;?go Solution: Answer: (D)
(D) 540° Use the formula: (7 —2)x180

U

(5—2)x 180 = 540
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1. If the perimeter of a regular polygon is 18, which of
the following could be the length of one side of the

polygon?

(A) 18
(B)3
©)S
(D)7

2. If the perimeter of a regular polygon is 28, which of
the following could be the length of one side of the
polygon?

(A)28
(B)3
(OF
(D)7

3. Ifthe perimeter of a regular polygon is 28, which of the
following could be the length of one side of the polygon?

(A) 28
(B) 3
)2
(D)5

4. The figure above shows a regular hexagon with side

length s and two squares with side length s. If the area of the

hexagon is 96\/?: square feet, what is the sum of the areas,

in square feet, of the two squares?

(A) 256
(B) 64

(C) 128
(D) 512
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A E
Note: IFigure above not drawn to scale.

5. In the regular pentagon ABCDE above, if O is the center
of the pentagon, what is the degree measure of ZBOC ?

(A)45°
(B)60°
(c)72°
(D)s8°

C D

A F
Note: Figure above not drawn to scale.

6. In the regular hexagon ABCDEF above, if O is the center
of the hexagon, what is the m ZBOC?

(A)45°
(B)60°
(c)76°
(D)58°

A B

Note: Figure above not drawn fo scale,

7. In the regular octagon ABCDEFGH above, if O is the

ZB
center of the octagon, what is the degrce measure OFT ?
(A)135°
(B)67.5°
(C)4s°
(D)90°

8. The sum of measures of the angles in a nonagon is

(A) 1260°
(B) 720°
(C) 1440°
(D) 540°

9. The sum of measures of the angles in a hexagon is

(A) 1260°
(B) 720°
(C) 1440°
(D) 540°

10.  The sum of measures of the angles in a pentagon is

(A) 1440°
(B) 720°
(©) 270°
(D) 540°




Shaded Regions

209

1. In the figure above, side AB of square ABCD passes
through the center of circle. If the length of diagonal of

D

Note Figure above not drawn to scalc.

square ABCD is 4a, what is the area of the shaded

portion?

(A) 2a° 7
(B)a’x

© an’
2

a
D)y—
T

2. Inthe figure above, side AB of square ABCD passes

Solution:

da = y\/;

Answer: (A)

)l

y—\[-— ax:[“—Qa\/—

Area =17 = (a\/_) = 2afr

through the center of circle. If the length of a side of
square ABCD is 2, what is the area of the shaded

region?

A) '
(B) 277
© 7
(D)2r°

Solution: Answer: (C)
2r
s=2r
s 2
== —=gr
2 2
Avea = 1'2;7 = fZ'ZJT =7

3. There are one bigger square and four circles touching
together as the figure shown above. The radius of each circle
is m. Of the following, which is the area of the shaded

region?

Az (16-x)
B) 47° (4-1)
©167° —n*
DY167° —7°

Solution: Answer: (B)

Ashaded ~44

squ-m, circles

r=m,s=4r=4dnr
2 2 2
Asquare =5~ ={4x)" =167

=4x :'27r = 47:272' = 4:73
U

44

circles

4. There are one bigger square and four circles touching
together as the figure shown above. The length of the square
side is 7. Of the following, which is the area of the shaded

region?

3
Wz -
16

(B) 167° — 7
©) 167° —7*

(D) 7r2 (1 _f)
4

Solution: Answer: (D)
Afaded = Asquarc — 4 it
7
5§ = ]z', = — = —
4 4
22
Asquarc - =%

T

3

v/
T=—

4 4

S
[N}

2
4ACEIC]'3 = 4]' = 4(

J

3
v/ 2 /s
A =g ——=7(1-—)
shaded 4 4
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A D

5. In the figure above, if the length of diagonal of square
ABCD is 1, what is the half area of the shaded region?

(A) L Solution:
8
7
(B) —
16

71,‘2

© ? §

2 1 \6

(D)— '
4

Answer: (B)

(A)l16-37
(B)12-3x
(Cy4-3x
(D)8—-3w

6. In the figure above, if the length of a side of square ABCD

is 1, what is the area of the non-shaded region?

(A) 12-37
(A)lﬁz (B)S—Sﬂ'
2 . ©) 16-37
B) 17 Solution: Answer: (C) (D)10—37
c 44— Anon-shadcd = Asquarc - Acirclc
©= i
(D)y2-x 2

el 42
Asqunrc"S =1 =1

U

z
I—-‘_':
4

Anml—shaded =

| ’ s
2
Acircle =rn= (;) 4 :I

7. There are one bigger square, three circles and one
smaller square touching together as the figure shown
above. The radius of each circle is . Of the following,
which is the area of the shaded region?

Solution: Answer: (B)

Asiladcd = Asquare -3 Acirclc - Asmaller—sq
r=1, s=4
N L
Asquare =s"=4"=16

2
Asmal]er-sq =2"=4

=3X?‘2H=3X]27I=3ﬂ'

“

Ageq =16-37-4=12-37

34

circle

8. There are one bigger square, three circles and one
smaller square touching together as the figure shown
above. The circamference of each circle is 2nt, Of the
following, which is the area of the shaded region?

Solution:

Ashaded =4

square

Answer: (A)
A

smaller-sq

34

circle

A =22 =4

smaller-sq

34

ircle =3xr’r=3x’n =37

U
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X C D Z
Note: Figure above not drawn to scale.

9. Inthe figure above, X¥Z is a triangle with x = 90° and

ABCD is arectangle. 4 is midpoint of XY and B is midpoint

of E IfXY =VYZ = 2a~/2, what is the area of the shaded

portion?

Solution: Answer: (C)

(A) V2a
®) (2~/§)2
(©) 24°

(D) 4d*

Note: Figure above not drawn to scale,
10. In the figure above, the two squares have sides of 4 and
7 and the three circles have radii of 1, 2 and 3, respectively.
Which of the following is the sum of the area of the shaded

portion?

(A) 657—12 (B) 65-127 (C) 12765 (D) 62712

Solution: Answer: (B)
A = A - A + 4 - A4 + A
greater  greatest  smaller  smalter
shaded square circle  square  circle circle

[N ]

7232 i d2 - a2
49 _9r+i6—-4d4r+ 71

J

65127

Note: Figure above not drawn to scale.
LI. In the figure above, the vertices of square ABCD are the

centers of circles A, B, C, and D, If the perimeter of the
square is 8, what is the area of the shaded region?

(A) 67 Solution: Answer: (A)
1
©)2-n
D) 5— 7 Aro = Aspa-t + Ashaa
8
§=—=2, dg,, =5’ =2" =1
4
S Ix1 |
r=—=—=l Ay =—=—

1
Agpy = 4Ap; = 4*; =2

uACir =4-z

4x1/4

J

Aol z2+(4—7r): 6—r

ASha—Z = ASqlm

12. In the figure above, the vertices of square ABCD are the
centers of circles 4, B, C, and D. If the radius of each circle is
2, what is the area of the shaded region?

(A) 8 Solution: Answer: (D)
(B) 1227 2 % %
Cylo—4dn
(D) 24— dx Apga = Agpat + Agpaz
r=2,8=4
Agpa =° =42 =16
2x2
Arg; = T =2

A =rr=22r=dr
Ag =4ddn; =4x2=8

ASI|-2 = ASuqa - ACir =16-4x
4x1/4

U

Arog =8+(16—47) = 24— 4
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Note: Figure above not drawn to scalc.

A T E D 15. In the figure above, a circle inside a square. If the
radius of the circle is 4, what is the area, in terms of s, of
Note: Figure above not drawn to scale. the shaded region?
13. Inthe square ABCD above, CD =2, AF = BF, AE = DF, . :
and the radius of the circle equals 1. What is the area of the (A)s* —4dn Solution: Answer: (B)
shaded portion? (B)s? —16x Aspa = Aspp — Aci;
. C)ys—4r

3 Solution: Answer: (D) (D) 35 —4dx
(A)—+2m _ 4. 2 2

2 Apa = ASqu — Ay, — Ay s+ A, A(‘ir =prr=4"nr=167

2 _ 2
(B) —+7 ASqua =5

3 Asqu =2x2=4 | U
©C)3+nm %2 PRy

3 Api g = =2 Sha — 5 T107
Dy=+7x 2

2 y Ix1 1

Tri-S 9 2
_ACir = 12 r=r
’ 3
Ao = ; +7

X 3x

14, In the square ABCD above, if BC=4, AF = BF, AL =
DE, and the radius of the circle equals 1, what is the area of o
the white region? 16. In the rectangle above, the area of the white portion is
12. What is the sum of the area of the 2 shaded portions?

Note: Figure above not drawn to scale.

(A 10-7
B)10+x Solution: Answer: (A)
- — Solution: Answer: 4
(C) 7—10 Awhite = AT vi-Smatler T ATn'AI,a:gger - ACir Y 3
(D) 12 - /4 AE‘nlire = 4.\-‘ 4.\' = ]6.\‘
x-3x . XX
A =4X4:8 Assmzll—”'z =3x" 4y = 4y’
Tri-Langger 9 /Z /Z
2%2 A =4, . —A,. =12
ATri-Smaller = =2 Un-sha Lntire Sha
2 J
A =Pz
Cir 163° —dx? =12, 12x% =12, x =41 > x =1
L U i U
2 2
Agni =8+2-7=10—7 Agpy =4x" =417 =4
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Note: Figure above not drawn to scalc.

17. In the figure above, ABEF and BCDE are squares with
sides of length 4. Arc AE and arc CE are quarter circles.
What is the area of the shaded region?

(A) 10 Answer: (C)
(B) 12
) 16
D) 14

Solution:

As}: = Ash-l + Ash-2

2 shaded regions = 1 square
=py = 4

o

I8. In the figure above, one smaller square with sides of
length 2 and two equal triangles touch the sides of a larger
square. What is the area of the non-shaded region?

Solution: Answer: 4

A

white

e— 4 —

19. In the figure above, one circle and two equal triangles
touch the sides of a larger square. The diameter of circle is 2.
What is the area of the non-shaded region?

(A)8—m Solution: Answer: (A)
®)12-x A= Agqg — Ay — 241
O10-7
(D)16— 7 2
2
Aspa =47 =16

A 128 K

20. In the squares ABCF and CDEF shown above, AB, CF,
and DFE pass through the centers of 3 circles. If AB = 2, what
is best approximation of the area of the shaded region?

(A)1
Eg g Solution: Answer: (B)
(D) 4 Agra = Apee ~ 24,

Apee =AEX AB=4%x2=8

Word "approximation” — 7 =3

\

|24, =2xr'm=2x1" 3=6
U
ASha =8-6=2
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A D

Note: Figure above not drawn to scalc.

21. If length of each side of square ABCD shown above is
10, what is the area of the shaded region?

(A) 16 Solution: Answer: (B)
% ;g There are 7 shaded units totally.
(D) 18 U

A, =7x2" =28

Note: Figure above not drawn to scale.

22. Ifthe diagonal of square ABCD shown above is IO\/E ,
what is the area of the shaded region?

(A) 14
(B) 18 Solation; Answer: (D)
©) 22
D) 36
) Diagonal = 10\/5
|’
AD=CD =10
10 2
om0 Al gy =2 =4

There are 9 shaded units in total,

U

Area 1 qageq = 9% 4 =36

Note: Figure above not drawn to scale.

23. In the figure above, the square, right triangle and
one-fourth of circle are overlapped as shown. The Iength
of side of the square is 8, the one of legs of the triangle is
6 and hypotenuse of triangle is 10, and the radius of
circle is 2. The length of each side of the smaller square
is 2. What is the sum of the areas of the shaded

portions?

(A) 8437
(B)80 37
(C)80 +27
(D) 84 — 47

Solution: Answer: (C)

1
Asha = Al—squ + Acircle + Alri =2x (As-squ + ; Acircie)

leg, xleg,

tri = 9
leg, =8 < (6-8-10 right triangle)
6x8

Alri :T =24

Agqu =2%2=4
=2 =dr

—8x8= 64
U

1
64+4ﬂ'+24—2><(4+;x47{):80+2fr

Ac ircle

L A l-squ
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A E O

Note: Figure above not drawn to scale.

24, 1In the figure above, arc ABC is one-fourth of a circle

with center O, and its radius is 10. The sum of the length and
width of rectangle £BDO is 14. Which of the following is the

perimeter of the non-shaded portion?

(A)10+57
(B)16+5x
(C)13+57
(D)14+57

Solution: Answer: (B)

Perimeicr = ABC + DE + (EA + CD)

Circumference  2rz 107
(H ArCAB(.’ =—— = —— = —— = 5
4 4 2

(2) BDOE is arectangle. - DE = BO = radius = 10

(3) Put OC down to know AC = 2 radius.

A E o D C

EA+CD =2r-(EO+0D)=2-10—14 =6

U

(4) Perimeter = Sz +10+ 6 =16+ 57

25. In the figure above, arc ABC is one-fourth of a circle
with center O, and its radius is 13. If the length of rectangle
EBDQ is 5, what is the area of the non-shaded portion?

2
1
(a)30-27
4
2
13
(B)—=
4
2
3
(c)—Z 30
4
(D) 307

Solution: Answer: (C)
() DE=radius=13, OD=35

\

EDO is a 5-12-13 right triangle. OF = 12

5x12
(2) 4y, = =30
2
2 2

Q) Agaged = A1 — Ay = —30

Icirc]e 4

Note: Figure above not drawn to scale.

26. The circle and right triangle are shown above. The
circle has a diameter of length 12, If the area of the

shaded portion is 307, what is the value of x?

(A)20
(B) 30
(C) 36
(D) 60

Solution:

Arc
Degree

Area

Ratio of non-shaded portion

Answer: (B)
D=12,r=6

=r’r =367

A

entire

Obtain the circle ratio from
area to be used for degree.

. 302 5
Ratio = ~—— = —
36r 6
1
~x360° =60
)

T

U

x=90-60=30

27. The circle and right triangle are shown above. The
circle has a radius of length 8. If the arc of the shaded

portion is 1477, what is the value of x?

(A) 45
(B) 30
(C) 36
(D) 60

Solution:
C

Arc

Degree

Area

Rati

Answer: (A)
=2rn=2-87 =167

} Obtain a ratio from arc

to be used for degree.

7 7 1
i -

0:*—‘:——-, _—

167 8 8 8
I o

—x360" =45

8

A

Non-shadedportion

U

x=90-45=45
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Note: Figure below not drawn to scale. A Center of largest circle

0 o
. . . 29. Tt ircles for : LTt | :
28. In the figure above, the center of the circle with a radius 9. The four circles form the figure above. The each cent.el

. _—, . ) of them is on segment AB. ab, be, and cd represent the
of 1 is at O and segment PQ is tangent to the circle at point & b
) . distances between a and b, between b and ¢, and
P. What is the area of the shaded portion?
between ¢ and d, respectively. ab = be = c¢d =2, What is

the area of the shaded region?
) 3 x
— + —
6 12 (A) 10~
(B)i _ f?i B)lix
Solution: Answer: (D
2 6 (D) (©) 97
(©) T £ Apaged = Aangle = Asector (D) 8
12 12 Are
\/5 /4 Degree | |Obtain a ratio from degree
Dy—-— be used £ Solution: Answer: (B)
6 12 Area o be used for area. _ Center of largest circle
30 \
Ratio = —— =~
360 12
2
Atigte =V w =7 Dlargest =12
1 Vs 6
A r=—
Sector 2 12 12
2
30°-60° -Right Triangle .
Dcona =10
\lf largest
4 = QP\/.; Fecond = 5
largest 10
5
; \2
QP = =

ASh aded A Largest Asecond Largest

Y
1 ﬁ 627r—52ﬂ:
6

A

tangle = 2
iox
Agogog = e
shaded 6 12
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X C D Z

Note: Figure above not drawn to scale,

30. In the figure above, XYZ is a triangle with x = 60° and

ABCD is arectangle. A /s midpoint of XY and B is midpoint

of E If XY =YZ =2a+/2, what is the area of the shaded

portion?

(A V24
(B) (2 a )2
©3-d

(D) 4a’

Solution: Answer: (C)

A

s

Shaded —

M{(-5,5)

o lo
Note: Figure above not drawn to scale.
31. In the figure above, the coordinates of R are (-5, k) and
the coordinates of Q are (-2, 0). One point in square
MNOP is to be chosen randomly. If the probability that the

point will be in the shaded triangle is 12%, what is the

value of £ ?
(A)2
(B)3
(C) 4 Solution: Answer: (A)
(D)5
1},
AT
>V
0
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C

Note: Figure above not drawn to scale.

32. In the figure above, the bigger square abed and rectangle
ABCD are overlapped each other. The point 4 is located at
the center of the bigger square. If the area of the bigger
square is 16, what is the area of the shaded region?

Solution: Answer: 4

Point A is at the center of the bigger square.

\

The shaded region is a square.
1
The length of side of shaded square is \/E +2=2
U

Ajpgeg =2x2=4
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D

Note Figure above not drawn to scale.
1. In the figure above, side AB of square ABCD passes
through the center of circle. If the length of diagonal of
square ABCD is 4a, what is the area of the shaded
portion?
(A)2d’°x
(B) o’
(C) ar’

%
O)—
Vi

2. In the figure above, side AB of square ABCD passes
through the center of circle. If the [ength of a side of
square ABCD is 2m, what is the area of the shaded
region?

CVES

(B)27°

©x

D)2

3. There are one bigger square and four circles touching
together as the figure shown above. The radius of each circle
is . Of the following, which is the area of the shaded
region?

A7 (16-7)
B) 47° (4-17)

©)167° - n*
O)67° —7°

4. There are one bigger square and four circles touching
together as the figure shown above. The length of the square
side is w. Of the following, which is the area of the shaded
region?

3
-
16

(B) 167> — 7
©) t67° ~ 72

(D) 2 (15)
4
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A D

5. Inthe figure above, if the length of diagonal of square
ABCD is 1, what is the half area of the shaded region?

W=
8

®) =
16
2

(C)”_
8

2
/3

®)—
4

6. In the figure above, if the length of a side of square ABCD
is 1, what is the area of the non-shaded region?

[

(A)—
2

B)l-x

4—-x

1(S)
4

D>)y2-x

7. There are one bigger square, three circles and one
smaller square touching together as the figure shown
above. The radius of each circle is 1. Of the following,
which is the area of the shaded region?

(A)16-37
BYI2-3x
(C) 4-3x
(D)Y8-3x

8. There are one bigger square, three circles and one
smaller square touching together as the figure shown
above. The circumference of each circle is 2n. Of the
following, which is the area of the shaded region?

(A) 12-37
(B)8—3x

(C) 16-37
(D)10—37
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X cC A

Note: Figure above not drawn to scale.
9. Inthe figure above, XYZ is a triangle with x = 90° and
ABCD is arectangle. 4 is midpoint of XY and B is midpoint

of YZ.IE XY = YZ = 2(:\/5 , what is the area of the shaded

portion?

(A) \2a

2
®) (2va)
{C) 24°
(D) 4a’

Note: Figure above not drawn 1o scale.
10. In the figure above, the two squares have sides of 4 and
7 and the three circles have radii of 1, 2 and 3, respectively.
Which of the following is the sum of the area of the shaded

portion?

(A) 657—12 (B) 65-127 (C) 127-65 (D) 62712

Note: Figure above not drawn to scale.

11. In the figure above, the vertices of square ABCD are the
centers of circles A, B, C, and D. If the perimeter of the
square is 8, what is the area of the shaded region?

(AY6—-n
B)8-rx
O 2-n
(D)s5-—n

12, In the figure above, the vertices of square ABCD are the
centers of circles 4, B, C, and D. If the radius of each circle is
2, what is the area of the shaded region?

(A) 8

(B) 1227
(€) 16— 4x
(D) 24 -4z




222 Shaded Regions

A E D

Note: Figure above not drawn to scale.

13. Inthe square ABCD above, CD =2, AF'= BF, AE = DF,
and the radius of the circle equals 1. What is the area of the
shaded portion?

(A)3+2
- v/
2

(B) E+;rr
3
O)3+nx

3
DO)y—+nr
2

14. In the square ABCD above, if BC =4, AF = BF, AE =
DE, and the radius of the circle equals 1, what is the area of
the white region?

(A)10-7
(B)10+7
(C) 7 =10
(D) 127

Note: Figure above not drawn to scale.

I5. In the figure above, a circle inside a square, If the
radius of the circle is 4, what is the area, in terms of s, of
the shaded region?

(A)s* —4r
(B)s® — 167
(C)s—4r

(D) 35 —47x

X 3x

Note: Figure above not drawn to scale.

16. In the rectangle above, the area of the white portion is
12. What is the sum of the area of the 2 shaded portions?
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Note: Figure above not drawn to scale.

[7. In the figure above, ABEF and BCDE are squares with
sides of length 4. Arc AE and arc CE are quarter circles,
What is the area of the shaded region?

(A) 10
(B) 12
(C) 16
(D) 14

18. In the figure above, one smaller square with sides of
length 2 and two equal triangles touch the sides of a larger
square. What is the area of the non-shaded region?

-4———4——»1

19. In the figure above, one circle and two equal triangles
touch the sides of a larger square. The diameter of circle is 2,
What is the area of the non-shaded region?

A)8—x
B)2—-x
O 0-x
D)le—xn

4

20. Inthe squares ABCF and CDEF shown above, AB, CF,
and DE pass through the centers of 3 circles. If AB = 2, what
is best approximation of the area of the shaded region?

(A)1
(B)2
©)3
(D)4
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D

Note: Figure above not drawn to scale.

21. If length of each side of square ABCD shown above is
10, what is the area of the shaded region?

(A) 16
(B) 28
(€) 22
(D) 18

Note: Figure above not drawn to scalc.

22. Ifthe diagonal of square ABCD shown above is 10\/5 R
what is the area of the shaded region?

(A) 14
(B) 18
(©)22
(D) 36

Note: Figure above not drawn to scale.

23, In the figure above, the square, right triangle and
one-fourth of circle are overlapped as shown. The length
of side of the square is 8, the one of legs of the triangle is
6 and hypotenuse of triangle is 10, and the radius of
circle is 2. The length of each side of the smaller square
is 2. What is the sum of the areas of the shaded

portions?

(A)84 37
(B)80—3r
(C)80+27
(D)84—4r
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A E 0

Note: Figure above not drawn to scale.

24. In the figure above, arc ABC is one-fourth of a circle
with center O, and its radius is 10. The sum of the length and
width of rectangle EBDO is 14. Which of the following is the
perimeter of the non-shaded portion?

(A)10+57
(B)16+ 57
(CM3+57
(D)t4+57

25. In the figure above, arc ABC is one-fourth of a circle
with center O, and its radius is 13. If the length of rectangle
EBDQO is 5, what is the area of the non-shaded portion?

2
13
(A)30——ﬁ
4

1327

(B)T

2
13
(©)—ZL 30
4

(D)30fr

Note: Figure above not drawn to scale.

26. The circle and right triangle are shown above. The
circle has a diameter of length 12, If the area of the

shaded portion is 307 , what is the value of x?

(A) 20
(B) 30
(©) 36
(D) 60

27. The circle and right triangle are shown above. The
circle has a radius of length 8. If the arc of the shaded

portion is 147, what is the value of x?

(A) 45
(B) 30
(C) 36
(D) 60
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Note: Figure below not drawn to scale.

0 P

28. 1n the figure above, the center of the circle with a radius

of 1 is at O and segment PQ is tangent to the circle at point

P. What is the area of the shaded portion?

¥
6 12
LAl
12 6
7 B
) ——
()12 12

oz
6 12

A Center of largest circle

20 oo

B

29. The four circles form the figure above, The each center

of them is on segment AB. ab, be, and ed represent the
distances between ¢ and b, between b and ¢, and
between ¢ and d, respectively. ab = bc = cd = 2. What is

the area of the shaded region?

(A) 107
B)llx
<)o
(D) 8x
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Note: Figure above not drawn to scale.

30.  In the figure above, X¥Z is a triangle with x = 60° and

ABCD is arectangle. A is midpoint of XY and B is midpoint

of YZ. If XY =YZ = 2a~/2, what is the area of the shaded

portion?

(A) 24
®) (2va)’
©3-d

(D) 40’

M(-5,8)

R

P o 10

Note: Figure above not drawn to scale.

31. In the figure above, the coordinates of R are (-5, k) and
the coordinates of O are (-2, 0). One point in square
MNOP is to be chosen randomly. If the probability that the
point will be in the shaded triangle is 12%, what is the

value of k 7

(A)2
(B)3
(€4
D)5
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C

Note: Figure above not drawn to scale.

32. In the figure above, the bigger square abed and rectangle
ABCD are overlapped each other. The point A is located at
the center of the bigger square. If the area of the bigger
square is 16, what is the area of the shaded region?
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})
aO

6
Note: Figure above not drawn to scale.

1. In the figure above, what is the value of )—?

X

( A)i Solution: Answer: (C) 5
6 (A)=

The 2 triangles have the same 3 pairs of angles, 6
(B)30 interior (8)30

6 \J
(€)-
3 They are similar triangles.

(D) 1 .

U

| =

Il

w | en

-

The ratios of the corresponding sides are equal,

(c)n
(D) 1

O

5 6
Note: Figure above not drawn to scale.

2. In the figure above, what is the value of xy ?

(W)

(B)16

()2
6

(B)30
(o)t
(D)1 l

Solution:

They are similar triangles.

A

U
6
2.8y -[oo)
5 x

Answer: (B)

The 2 triangles have the same 3 pairs of angles.

The ratios of the corresponding sides are equal.

(C)1

5

(D)=
6

interior

bﬂ
¥

Note: Figurc above not drawn to scale.

x
3. In the figure above, what is the value of —?

J)

Solution: Answer: (A)

The 2 triangles have the same 3 pairs of angles.

They are similar triangles.

.

The ratios of the corresponding sides are equal.

interior

Note: Figure above not drawn to scale.

X
4. In the figure above, what is the value of —?

J!

Solution: Answer: (D)
one exterior angle = sum of two interior angles

(in measure)

d
96+a:96+x, x=a

The 2 triangles have the same 3 pairs of angles.

J

They are similar triangles.

\)

The ratios of the corresponding sides arc equal.

U

inferior
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12

S 16 0

Note: Figure above not drawn to scale,

5. In the figure above, each angle of triangle PQOS has the
same measure as an angle in triangle ABC (not shown). If the
AB =240, what is one possible perimeter of triangle ABC?

Solution: Answer: 960
“Multiple of multiple” of 3-4-5 right triangle

v

P

20=5x4 12=3 x4

S 16=4x4 Q
A

400=20 %20 240=20 X 12

C 320-20x16 B

U

400 + 320 + 240 = 960
(One possible perimeter)

6. In the figure above, each angle of triangie POS has the
same measure as an angle in triangle ABC (not shown). If
AB =6, what is one possible area of triangle ABC?

(A)48 Solution: Answer: (C)
(B) 84 P

(C)24

(D) 12 20=5x4 12=3x4

ST 16=4x4 @

\:

A
| |
20x—=10 6=12x—
2 2
1
C 8=16x— B
2
J
bxh 6x8
Area = = =24
2 2

(One possible perimeter)

h
A B
C D
a
b

Note: Figure above not drawn to scale.

7. The figure above shows two squares with sides ¢ and b,
respectively. What is the value of #?

b2
A)—-b
a

®2 b
«
©=-b
b

2
a
D)y—=-a«a
b

Solution: Answer: (D)

h

a
a-b ™

CB=a-b

The 2 triangles have the 3 pairs of interior
angles. Then they are the similar triangles.

2

‘The ratios of the corresponding sides are equal.

U

_a(a-b) |a
a-b b b b
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AN
\

Note: Figure above not draswn to scale.

8. If BE is perpendicular to E, CD =8, BD =6, and
AD =13, whatis AE ?

(A) 8
(B) 10
©s
(D) 39

Solution: Answer: (C)
E
3 M]D
A T e
G-~
- - - g -
B
D 8 C
6 10
B

LAEB and ZACR face the same arc AB.

—> They have the same angle measure.

The 2 triangles have the same 3 pairs of interior angles.
- ‘They are similar triangles.
~> The ratios of the corresponding sides are equal.

O

AE 3

BC 6

U

AE 3
o 4E=5
10 6

X
2} g~ l
t |4 /B C
¥
L
e M

Note: Figure above not drawn to scale.

9. Inthe figure above, the side of the large square is 14,
Joining the midpoints of opposite sides forms the 4 smaller
squares. y = 5. What is the value of x?

( A)E Solution: Answer: (C)
3 The 2 triangles have the same 3 pairs of angles.

(B) 9 interior
15

(% ’
4

They are similar triangles.

(D) 6 |
v

The ratios of the corresponding sides are equal.

AC=14/2=7, BC=T7-4=3

10. In the figure above, the side of the large square is 14,
Joining the midpoints of opposite sides forms the 4 smaller
squares. x = 5. What is the value of y?

Solution; Answer: (D)

(A)

3
(B) 9
(c)1o

20

(D)*;

The 2 triangles have the same 3 pairs of angles.

1

They are similar triangles.

The ratios of the corresponding sides are equal.

interior

AC=14/2=7 BC=T7~-4=3
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=

AN
B
Note: Figure above not drawn to scale.

i1, if BE is perpendicular to E, DE =8, BD =3, and
DC =4, what is AE?

(A)8
(B) 10
€6
(D) 39
Solution: Answer: (B)
E
8
ary D 4 C
A C
375
B B

ZAEB and ZACB face the same arc AB.

)

They have the same angle measure.

The 2 triangles have the same 3 pairs of angles.

interior
They are similar triangles.

\

The ratios of the corresponding sides are equal,

\

AE 8

BC 4

fﬁ:E,AE:
5 4

A 49 ’
C
Note: Figure above not drawn to scale.

12, If R is perpendicular to E, AP =5, DP =12, and
CP =15, what is CB?

(A) 18
(B) 20
©) 16
(D)39

Solution: Answer: (D)

D
/4
4 751|P B D

12

\
AN

C A 5 F

ZADC and ZABC face the same arc AC.
|

¥

They have the same angle measure.

The 2 triangles have the same 3 pairs of angles.
interior

\
They are similar triangles.

\

The ratios of the corresponding sides are equal.
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F 12 7T

5+5\/§ R

B

A 0

Note: Figure above not drawn to scale.

13, In the figure above, the segment }E =5+ S\E and
RT=13. What is the area of the bottom triangle?

(A) 50
(B) 60++3
(C) 70
(D) 90

Solution: Answer: (D)

AR =13 —127 =169 144 = /25 = 5

or
RPT is a 5-12-13 right triangle, - AR = 5.

BR=5+S\/_—-5:5\/§

Because the two triangles have 3 pairs of the same
interior angles, they are the similar triangles

12

5 13

LA

sy

2

A

233
_______ A
w21
pd
T 2 B

Note: Figure above not drawn to scale.

14. In the figure above, the segment E =44/21. What is
the perimeter £ of the top triangle?

(A) 12+2421
(B) 18+321
©) 5+221

(D)2I+3\/5

Solution: Answer: (D)

a=5%-2% =J21
Wt —a=a21 -1 =321

Because the two triangles have 3 pairs of the same
interior angles, they are the similar triangles.

P:6+15+3x/5:21+3\/2—1
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A 30 8 s 3 C
15.  Intriangle ABC above, points Q and S lie on AC.

AB is parallel to &, and BC is parallel to RS. Which of

the following is AB ?

(A) 115 (B) 12,0 (C) 125 (D) 105

Solution: Answer: (D)

4 30 8 s 3 C

AB is parallel to & BC is parallel toRS.

{ s
mlAd =mZQ, msC =mZS
8
The rest angles m/AB = m/R
\:
ABC and QRS are similar triangles.
\J
AB  AC AB 3+8+3
or 05" 6 s
U

AB=10.5
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J)

(o]

a

6
Note: Figure above not drawn to scale.

J
L. In the figure above, what is the value of i?
X

(A)2
6

(B)30

()2
5

(D) 1

Note: Figure above not drawn to scale,

2. In the figure above, what is the value of xy ?

(A)>
6

(B)30
(o)
(D) 1

bo
J)
Note: Figure above not drawn to scale.

v
3. In the figure above, what is the value of —2
J)

()

6
(B)30
(o)n
(D) 1

Note: Figure above not drawn to scale.

X
4. In the figure above, what is the value of —?
)J

(M)

5
(B)16
(ot

5

(D)=
6
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12

S 16 Q
Note: Figure above not drawn to scale.

5. Inthe figure above, each angle of triangle POS has the
same measure as an angle in triangle ABC (not shown). if the
AB =240, what is one possible perimeter of triangle ABC?

6. In the figure above, each angle of triangle POS has the
same measure as an angle in triangle ABC (not shown). If
AB = 6, what is one possible area of triangle ABC?

(A) 48
(B) 84
(C)24
(D) 12

h
A B
C D
a
b

Note: Figure above not drawn to scale.

7. The figure above shows two squares with sides ¢ and b,
respectively. What is the value of /4?7

bz
(A)— - b
a

®2-b
4]
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A C

B

Note: Figure above not drawn to scale.

8. If BE is perpendicular to A_é, CD =8, BD=6, and
AD =3, what is AE ?

(A)8
(B) 10
©)s
(D) 39

237
~—T
X
g & l
t 4 /B C
}?
— 14

Note: Figure above not drawn to scale.

9. In the figure above, the side of the large square is 14,
Joining the midpoints of opposite sides forms the 4 smaller
squares. y = 5. What is the value of x?

(W2
3

(8) 9

()2
4

(D) 6

10. In the figure above, the side of the large square is 14.
Joining the midpoints of opposite sides forms the 4 smaller
squares. x = 5. What is the value of »?

=
3

(B) 9
(c)o
20

(D)—

3
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Note: Figure above not drawn to scale.

11. If BE is perpendicular to E, DE =8, BD =3, and
DC =4, what is AE?

(A) 8
(B) 10
©)6

(D) 39

E D
A B
A b
C
B
Note: Figure above not drawn to scale.

12. 1f DC is perpendicular to E, AP =5, DP =12, and
CP =15, what is CB?

(A) 18
(B)20
(C) 16
(D) 39
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5+5\/§ R

N

A Q

Note: Figure above not drawn to scale.

13, In the figure above, the segment —};é =5+ 5\/5 and
RT = 13. What is the area of the bottom triangle?

(A) 50
(B) 60 +/3
© 70
(D) 90

st

2 B
Note: Figure above not drawn to scale.

14. In the figure above, the segmentﬁ = 4«/5 . What is
the perimeter P of the top triangle?

(A) 12+2421

(B) 184321

(©) 5+24/21

(D)21+3v/21
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4 3 Q 8 s 3 C
15.  Intriangle ABC above, points O and S lie on AC.
AB is parallel to Z}E, and BC is parallel to RS. Which of

the following is AB ?

(A) 115 (B) 12.0 (C) 125 (D) 105
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o 7

B C
o Y

A D
.JY

1. In the figure above, ABCD is a square with side = 20,
Points X, ¥, and Z are distinct points on a line (not shown)

that is parallel to segment AB . Points Y and Z are
symmetric about line BC and points X and Y are
symmetric about line AD. What is the length of segment

X277

(A) 32
(B) 38
(©) 36
(D) 40

Solution: Answer: (D)

a
20 19 %
20—a

20—a
L 1‘,

Let YZ=2a.

U

XZ=a+a+20-a)+(20~a) =40

X Y Z

A D

Note: Figure above not drawn to scale.

2. Inthe figure above, ABCD is a square with side = 9.
Points X] ¥, and Z are distinct points on a line (not shown)

that is parallel to segment BC . Points ¥ and Z are symmetric
about line CD and points X and Y are symmetric about line

AB. What is the length of segment X79

(A)18
(B) 20 Solution: Answer: (A)
€23
(D) 17 B 9 C

—_—_ |- — ——.
X 9—a 9-a Y a la Z

A D
Let YZ=2a.

U

X=a+a+O-a)+(9-a)=18

3. In the figure above, ABCD is a rectangle with AD = 7.
Points X, ¥, and Z are distinct points on a line (not shown)

that is parallel to segment AD . Points Y and Z are symmetric
about line CD and points X and ¥ are symmetric about line

AB. What is the length of segment XZ ?

(A) 15
B) I8
EC; 23 Solution: Answer: (D)
(D) 14
B 7 C
—_———— e |- — .

X7—al| 7a YaiaZ

A D
Let YZ=2a.

U

XZ=a+a+T—ay+(T-a)=14
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4. Which of the following has exactly four symmetric lines?
(A) Circle
(B) Triangle
(C) Square
(D) Rectangle

Solution: Answer: (C)

Among the 5 choices, only squate has exactly
4 symmetric lines: 2 diagonals and 2 lines

connecting the midpoints of opposite sides.

A square is a special rectangle, But

a rectangle may be not a square.

J

Answer is (C).
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WA

B C
o Y

A D
./Y

I. In the figure above, ABCD is a square with side = 20,
Points X, ¥, and Z are distinct points on a line (not shown)

that is parallel to segment AB . Points ¥ and Z are
symmetric about line BC and points X and Y are
symmetric about line AD. What is the length of segment

XZ1?

(A) 32
(B) 38
(C) 36
(D) 40

X Y VA

A D

Note: Figure above not drawn to scalc.

2. In the figure above, ABCD is a square with side = 9.
Points X, ¥, and Z are distinct points on a line (not showi)

that is parallel to segment BC . Points Y and Z are symmetric
about line CD and points X and ¥ are symnetric about line

AB. What is the length of segiment XZ ?

(A) 18
(B) 20
(C)23
(D) 17

3. In the figure above, ABCD is a rectangle with AD = 7.
Points X, ¥, and Z are distinct points on a line (not shown)

that is parallel to segment AD . Points ¥ and Z are symmetric
about line CD and points X and ¥ are symmetric about fine

AB. What is the length of segment XZ ?

(A) 15
(B) 18
(C) 23
(D) 14
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4, Which of the following has exactly four symmetric lines?
(A) Circle
(B) Triangle
(C) Square
(D) Rectangle
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1. In the figure above, the letter X is symmetric with 2. In the figure above, the letter I is symmetric with respect
respect to two distinct lines, as shown by the dotted to two distinct lines, as shown by the dotted lines, Which of
lines. Which of the following letters is symmetric with the following letters is symmetric with respect to at least 2
respect to at least 2 distinct lines? distinct lines?

Solution: Answer: (B)

Answer is (B).

Solution:

Answer: (D)

Answer is (D).
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1. In the figure above, the letter X is symmetric with respect
to two distinct lines, as shown by the dotted lines. Which of
the following letters is symmetric with respect to at least 2
distinct lines?

(A) b

(B)

©

D)

s

Sy
il

2. In the figure above, the letter 1 is symmetric with respect
to two distinct lines, as shown by the dotted lines. Which of
the following letters is symmetric with respect to at least 2
distinct lines?

(A)

B)

©

)
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I

Legend:

8 +8,> 8,

S2 —'Sl < X < Sl +Sz

where §, > 5.

and

(A) AC = BC
(B) AB > AC
(CYAC = 4B

In a triangle, if the length of its one side of is 7 and
the length of another side is 3, which of the following
CANNOT be the length of the third side of the triangle?

(D) BC > AC

g;‘)) g Solution: Answer: (D)
©)8 $3 3
(D) 10
7
S +8, > 5,
\
S +8, # 8,
1
3+7=10
U
Answer is (D).
. . . . . {C = BC
2. Inatriangle, if the length of its one side of is § and Egg :IC = AB
the length of another side is 13, which of the following (C) AB < AC
CANNOT be the Iength of the third side of the triangle? (D) BC > AC

(A)8
(B) 13
(©) 21
(D) 14

Solution:

Answer: (C)

83 8

13
8§ +8, > 8,

0
§ 8, F 83
\J
13+8=21

!

Answer is (C).

A C

Note: Figure above not drawn to scale.

3. In the figure above, if the triangle ABC is isosceles, §=9
and BC is not more than 4, which of the following
statements must be true?

Solution: Answer: (C)
AC may be equal to BC or AB.
S +8, > 8,
If BC = 4 {maximum value of BC) and
AC=4,
|

v
4+4-8<9
AC=AB=S-9
2

It satisfies the rule;
AC+ AB> BC
AC + BC > AB
AB+ BC> AC

U

Answer is (C).
Note that the question doesn’t indicate
the triangle is a right triangle.

4. Inthe figure above, if the triangle ABC is isosceles,
S = 10 and BC is not more than 5, which of the following
statements must be true?

Solution: Answer: (B)
AC may be equal to BC or 4B.
5 + 8, > 83
If BC = 5 (maximum value of BC) and
AC=35,
\!
5+5=10=4B,not> 4B
AC=AB=8=10

l

hd
Then it satisfies the rule:

AC+ AB> BC
AC+ BC> AB
AB + BC > AC

U

Answer is (B).

Note that the question doesn’t indicate
the triangle is a right triangle.
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5.

If v is an integer and 3 <x < 8, how many distinct

triangles are there with sides of lengths 3, 8, and x?

(A)1
(B)2
©)3
(D)4

6.

Solution: Answer: (B)

8 3

¥
Sy =8 <83 <S8, +§,
where §, > §,.

|

v

8-3<x<8+3
J

[ 5<x<il
—
6,7,8 910

< but,

I<x<8
;V—"J
4,5 6,7

U

x=06and7
\_M..W_J

Common nunibers

\

If x is an integer and 2 < x < 10, how many different

triangles are there with sides of lengths 5, 8, and x?

A1
B)2
©6
(D)4

Solution: Answer; (C)

T
Sy =8 <8 <8+,
where §, > ).
1
8-5<x<8+5

\

J<x<13
oo —

4,5,617,8,9,10,11,12

but

2<x <10
\____v_/
3,4,56, 7,8, 9

4

4,5,6,7,8,and 9
k._‘.......w—/

Common numbers

7. Tfthree sides of a triangle have lengths 12, 9 and x
that is an integer, respectively, what are the least and
greatest possible perimeters of this triangle?

(A)26 and 42
(B)9 and 12
(C)4 and 20
(D) 25 and 41

8. Ifthree sides of a triangle have lengths 8 and 10 and x

Solution: Answer: (D)

9

where §, > §;.

\

12-9<x<12+49

N2
I<ax2l
J
Neast = 4 A4 Xgreqiesy = 20
U
Bugs = 4+9+12=25
{Pg,ea,est =20494+12 =4l

that is an integer, respectively, what is the greatest
possible perimeter of this triangle?

(A) 35
(8)21
(C) 17
(D) 34

Solution: Answer: (A)

10 X

8
S, — 8, <8 <8+,

where S5 > 5.

P =10+8+17=35

greatesi
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9. 2sides of a triangle have lengths 8.1 and 12, 11. The measures of the lengths of two sides of an isosceles
respectively. If the remaining side of the triangle has a triangle are s and 2s + 3. s is a positive integer. Then, the
value that is an integer, what is the greatest possible perimeter of the triangle is
perimeter of this triangle?
(Ayds+3
(A)41.1 : (B) 5s+6 .
(B)39.1 | Solution: Answer: (D) (C)ds+5 Solution: Answer: (B)
(C)40 (D)ds +7
(D) 40.1 x
s
12
2s+3
S 75 <¥<S T8 5 +8, >,
J (1) Because s + s =25 < 25 + 3, the
unknown side # s,
¥ <12+8.1 |
hd
d The unknown side = 25 + 3,
39<x<20.1 U
! (2) Perimeter =5 +2(2s+3)=55s+6
\A
x=20
P=12+8.1+20 =40.1
12. The measures of the lengths of two sides of an isosceles
, triangle are 2s and 4s + 3. s is a positive integer. Then, the
10. 2 sides of a triangle have lengths 8.1 and 12, perimeter of the triangle is
respectively. If the remaining side of the triangle has a
value that is an integer, what is the least possible (A)10s+3
perimeter of this triangle? (B)8s+6
. C)l0s+6
Solution: Answer: (A (
(A)24.1 (A) (D) ds +7
(B) 25.1 3.1 4
(C) 40 )
(D) 40.1 Solution: Answer: (C)
12
2s
8y =8 <X <8 +8,
\ 4s+3
12-8.1<x (1) Because 25 + 2s = 4s and 4s <4s + 3,
| the unknown side # 2s.
h 4
\
3.9<x<201 The unknown side = 4s + 3.
) U
v d (2) Perimeter =2s + 2(4s +3)=10s + 6
P=12+8.1+4=24.1
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13. Which of the following is true about the lengths x and y

of the sides of the triangle above?

Note: Figure below not drawn to scale.

15

})

(A)0<(x+yp) <225

(B)15<(x+ ) <30

(©)0 < (x+y)° <225

(D)225 < (x + y)°

Solution:

Sum of 2 side lengths > third side length
x+y>15
(x +y)2 >15°

225 < (x +y)°

Answer: (D)

s

\)

U
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Legend:
5) +8,> 8, S, 5
6'3
and
S, 8 <X <8+, S, 8
X
where 8y > 8.

I. Ina triangle, if the length of its one side of is 7 and
the length of another side is 3, which of the following
CANNOT be the length of the third side of the triangle?

(A)9
B)7
©)8
(D) 10

2. Inatriangle, if the length of its one side of is § and
the length of another side is 13, which of the following
CANNOT be the length of the third side of the triangle?

(A) 8

(B) 13
(C) 21
(D) 14

A C
Note: Figure above not drawn to scale.

3. In the figure above, if the triangle ABC is isosceles, S=9
and BC is not more than 4, which of the following
statements must be true?

(A) AC = BC
(B) AB > AC
(C) AC = 4B
(D) BC > AC

4. In the figure above, if the triangle ABC is isosceles,
S= 10 and BC is not more than 5, which of the following
statements must be true?

(A) AC = BC
(B) AC = AB
(C) AB < AC
(D) BC > AC
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5. Ifxisan integer and 3 <x < 8, how many distinct 7. If three sides of a triangle have lengths 12, 9 and x

triangles are there with sides of lengths 3, 8, and x? that is an integer, respectively, what are the least and
greatest possible perimeters of this triangle?

(Al

(B)2 (A) 26 and 42

©)3 (B) 9 and 12

(D)4 (C)4 and 20
(D)25 and 41

6. Ifxisan integer and 2 <x < 10, how many different

triangles are there with sides of lengths 5, 8, and x? 8. Ifthree sides of a triangle have lengths 8 and 10 and x
that is an integer, respectively, what is the greatest

A1 possible perimeter of this triangle?

B)2

©6 (A) 35

D)4 (B)21
©) 17

(D)34
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9. 2sides of a triangle have lengths 8.1 and 12, I'1. The measures of the lengths of two sides of an isosceles
respectively. If the remaining side of the triangle has a triangle are s and 2s + 3. 5 is a positive integer. Then, the
value that is an integer, what is the greatest possible perimeter of the triangle is
perimeter of this triangle?
(A)4s+3
(A)41.1 B)Sst+o6
(B)39.1 (C)ds+$§
(C) 40 (D)4s+7
(D) 40.1
12. The measures of the lengths of two sides of an isosceles
triangle are 25 and 4s + 3. s is a positive integer. Then, the
10. 2 sides of a triangle have lengths 8.1 and 12, perimeter of the triangle is
respectively. If the remaining side of the triangle has a
value that is an integer, what is the least possible (A)10s+3
perimeter of this triangle? (B)8s+6
(C)10s+6
(A)24.1 (D) ds+7
(B)25.1
(Cy40

(D) 40.1




254 Triangle Inequalities

Note: Figure below not drawn to scale.

16 X

).-
13. Which of the following is true about the lengths x and p

of the sides of the triangle above?

(A0 < (x+ )’ <225
B)15< (v +p)° <30
(C)0<(x+y)’ <225

(D) 225 < (x + )
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A B

Note: Figure above not drawn to scale.

1. Inthe rectangular solid above, the segments AC = 10,

AB=8,and BD = 6\/5 . What is the volume of the solid?

(A) 192
(B) 166
(C) 288
(D) 188

Answer: (C)
V=ABxBCxCD

c D
10 6%
- 6 6
A 8 B B C
)

{6 —8—10 triangle

Solution:

45° right triangle
2
BC=CD=3, AB=4
U

V=8x6x6=288

2. Inthe rectangular solid above, ZCBD = £CDB,

BD=3
solid?

(A) 36
(B) 48
(C) 96
(D) 24

2, and AC = 5. What is the volume of the

Solution: Answer: (A)

V =ABxBCxCD

45° triangle

)

BC=6andCD =6

U

V=4x3x3=36

{3-4-5 friangle

Note: Figure above not drawn to scale,

3. Which of the following has the same volume as the
cylinder shown above with radius » = 3g and height /1 = 74 ?

(A) A rectangular solid with dimensions 37a, 7a, and 3a

{B} A cylinder with volume 3ax
(C) A cylinder with radius 3z aand height 3¢

(D) A rectangular solid with 7a, 7a, and 3a°

Solution: Answer: (A)

r=3a, h=ma
V=rzxh= (3(1)2 axna=3"an’

"Two 3s, three as, and two 7s"
Use plug-in method.

Answer is (A).

4. Which of the following has the same volume as the
cylinder shown above with radius » = 3¢ and height

2
h=mna ?

(A) A rectangular solid with dimensions 37a, ra, and 3a

(B) A cylinder with base area 3ax and height a
(C) A cylinder with radius 377¢ and height 3a

(D) A rectangular solid with 374, ra ,and 3a

Answer: (D)
r=3a, h=nrd

Solution:

V=rrxh= (30)2 axad’ =¥ d'n’
Two 3s, four as, two 7s
Use plug-in method.

U

Answer is (D).
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7. The rectangular container on a ship is 6 meters deep,
3 meters wide, and 4 meters high. If each cube box is 2
meters on each edge, how many cube boxes will the
container hold?

- T (A9 Solution: Answer: (D)
|
| ! | ®8 |\
6 yards | A 9 yards )7 i
| (D)6 |
T T i
= 4 / I
5. The figure above shows a container with measurements. p 2
The container is built from a right circular cone and a right U
circular cylinder. What is the volume, in cubic yards, of the
.
container? N = Marger 3 ><43x 6_72_ o
(A) 1019.5 Vsmaj]cr 2 8 ,
‘ Wr‘(');g
B) 11195 .
(C) 1319.5
Vg 254 %6 1]
(D) 1219.5 N=r——= 7
smaller )
Solution: Answer: (C) Correct

V=v. 4V, = rah el
=V Co—iﬂ1,+377rr2

2

I 8 1
. [;,1 + _/,2) = 62;{9 + _j ~1319.468 (A) 64 Solution: Answer: (A)
3 3 (B) 16 A cube has 6 faces.
%’_/
Use a calculator. C)8 96
U (D) 56 Ali = ? =16,
6
V=1319.5
s=[4, =16=4
6
6. If the surface area of a cube is s square inches, what is the U
volume, in cubic inches, of the cube?
V=8 =4 =64
s S H v
(A)_6~ 6 Solution: Answer: (C) 9. [fthe total surface area of a cube is 24 square inches,
S . s what is the volume, in cubic inches, of the cube?
aar A=—, oneside = ,|—
(B)? ) 6 6 (A) 16 Solution: Answer: (D)
J (B)32 A cube has 6 faces.
©=> )2 3 2 ()26 24
6 Y6 V= LA \/E ] [ D)8 Ay =—=4,
- 6 6 6 ¢ 6
D), |— = - =
( ”"62 U s= [4, =a=2
6
ys \F I
6 V6
y=5=2"=38

8. Ifthe total surface area of a cube is 96 square inches,

what is the volume, in cubic inches, of the cube?
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10. The rectangular container is 8 meters long, 3 meters
wide and 4 meters high. If cach cube box is 2 meters on
each edge, how many cube boxes will the container
hold?

(A) 12
(B) 10
©8
(D)6

Solution: Answer: (C)

U

Mg 3x4x8
oo 2

smaller

12

V]

Wron £

4
larger  2X4%8 _
=———=

V. 2

smaller

N =

V]

hd
Correct

11, The rectangular container is 6 meters long, 4 meters
wide, and 2 meters high. If each cube box is 2 meters on

each edge, how many cube boxes will the container
hold?

(A) 12
(B) 10
)8
(D)o

Solution: Answer: (D)

U

_ V]arger ,_ZX4X6_
v

smaller

Note: Figure above not drawn to scale,

12.  In the figure above, the right circular cone with radius
r= 6 and height H = 14 is cuf by a plane parallel to the base
to form a new smaller cone, If the diameter of the base of the
smaller cone is 6, what is the height of the smaller cone?

(A7
(B)3
©)s
(D)4

Solution: Answer: (A)

Two similar triangles are formed.

13. Inthe figure above, the right circular cone with radius »
and height / is cut by a plane parallel to the base to form a
new smaller cone. If the diameter of the base of the smaller
cone is d, what is the height of the smaller cone?

dH Solution: Answer: (B)
(A)—

d;‘l Two similar triangles are formed.
B)—

2r

dr
(C)— H 7

2H

2H d
(D)— r : —

dr 2
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14. In the cylinder with dimensions radius 3 and height 6
shown above, if point P and @ lie on the circumference of
the top and bottom of the cylinder, respectively, what is the

greatest possible distance between P and Q?

)45
B)24/6
©3s
D)6v2

15. In the cylinder shown above with dimensions radius 4
and height 6, if point P and Q lie on the circumference of the
top and boftom of the cylinder, respectively, what is the

Solution: Answer: (D)

O
6
B Eluaar
PB = height of cylinder
When BQ = diameter of the circle,

PQ can get the greatest value,

r=3,d=6

PB=BO=6
(45° —right triangle)

U
PO =62

greatest possible distance between P and 07

Answer: 10
P

6

Solution:

%
BRZ=8-0

PB = height of cylinder
When BQ = diameter of circle,
PQ can get the greatest value.

r=4, h=6

PB=6, BO=8
(6 —8—10 right triangle)

U
PO =10

(A) l a
2

1

D)—a
6

(A)3s
®)26
© 62
D)63

3
I 5

(B)—a
8

1
(C)—a’
4

3

16. In the cylinder shown on the left with dimensions
radius 1.5 and height 6. If point P and ( lie on the
circumference of the top and bottom of the cylinder,
respectively, what is the greatest possible distance
between P and (7

Solution: Answer: (A)

P
6 ‘
BQ

PB = height of cylinder
When BQ = diameter of circle,
PO can get the greatest value

r=1.5 d=3
PB=6BQ=3

U
PO =32 +6% =35

A B

Note: Figure above not drawn to scale.

1
17. In the rectangular solid above, AB =a, BC =— 4B,
2

|
and DC =— BC . What is the volume of the solid?
2

Solution: Answer: (B)
|
—da
2
|
—da
4
a
V =xyz
U
l | 1
ax—ax—a=—a
2 8
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Note: Figure below not drawn to scale.

18. In the figure above, the solid has a hexagonal base. Each
edge of the base has length 6 units and each of the other
edges of the solid has the same length as the edge of the

base. What is the the total length of the edges of the solid?

(A) 60

(B) 72

(C) 84

(D) 96 Solution: Answer: (B)
6x(6+6) =72

U

Answer is (B).

19.  Oilis poured into a cylindrical tank at a speed of
7T cubic inches per minute, If its radius is 7 inches and its
height is / inches, how many minutes will it take to fill up

the tank?

(A) i*n
(B)i*#*
(C)in?
(D)i*h

Solution: Answer: (D)

Volume = Ax h = r’xh

Ratc =77
4

2 .
. Volume r’zh  iP*zh 2
Time = = = =1h

Rate Vi T

ARNIZE AN
H= ——
o+
LA N

20. In the figure above, two identical spheres fit snugly ina
rectangular box. The radii of the spheres are equal to half-
length of one side of the smallest surfaces of the rectangular
box. What is the ratio of the sum of the volumes of the two
spheres to the volume of the rectangular box? (The formula

4
for the volume of a sphere of radius »is V = ~ar

Y
6
(A)—
w
6 Solution: Answer: (D)
®»— )
nr J2—spheres _ 2 Vl-splleres
(C) 6—) Vrcctangular solid Abase H
a
U
2
D)— drr’
6 2. 20
3 2. / V.3 / Fid
3 = = —
(2 ar 3.4/ Af 6

21. In the figure above, one sphere fits snugly in a circular
cylinder. The radius of the sphere is equal to the radius of
base of the cylinder. The sphere just touches the bottom and
top of the cylinder. What fraction of the volume of the
cylinder does the volume of the sphere take up? (The

3

)

4
formula for the volume of a sphere of radius » is V = —zr
3

Solution: Answer: 2/3 or .667 or .666

V
" l-spheres

,
} 1-spheres

J ,cyiinder Apase - H
dmr’
3 2
Fr2r 3
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N7

22.  What is the radius of a sphere shown above whose
volume equals the volume of a right prism, which is 36z ?
(The formula for the volume of a sphere of radius » is

4
Va—gr)

3
(A)9 Solution: Answer: (D)
B)S s
(C)6 Vp =36, Vy =—m
(D)3

V,=¥s

l

K424
27 =’

U

23.  What is the radius of a sphere shown above whose
surface area equals the area of surfaces of a cube whose
edges are 2? (The formula for the area of surface of a sphere

of radius  is 4 = 4zr” D

6
(A), J—
2n

®BWor

6
©) ’*
7

Solution: Answer: (C)

A, =64 =6-2> =24, A =dur’

A, = A
T
o |
24 =dnr’, r= s
T

24. 1f the volume of a pyramid shown above whose base
is a square with side = s is w, what is the height of the
pyramid?

r:
(A) —
3w
3w
By — ) ,
R Solution: Answer: (B)
s’ 4 L
©) — =4
6w 3
®) 3w U
K 3V 3w
i?:'—=—2
4, s
!
i
|
A
2N
/ N

Note: figure above not drawn to scale.

25. In the figure above, if the height of the triangular
prism is 1 and one side of the bases that are equilateral
triangles is 1, what is the volume of this prism?

Ji

W
Solution: Answer: (D)
343
(B) 4 The bases of a triangular prism are
equilateral triangles.
©) 23
4 A 52 3 _ lzx/g B \/3_
Y i 4 4

D_
()4
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26. Kathie cuts a wooden cube with volume 8 in half
horizontally. The two halves are not glued together to
form a rectangular solid or a cube. What is the area of
the surfaces of these new solids?

(A)28 Solution: Answer: (D)
(B) 26 Sos 522
(©) 14 500
(D) 32
2
2
|
2
U
A=2x2(2x1+2x1+2x2)
A=4x8=32
P
R
\
AN
L
=g
Q

27. In the figure above, the length of diagonal P_Q of the
cube is 6, what is the area of total surfaces of the cube?

Solution: Answer: 72
I\
R
Ry I \\6
SRS
/S \

2
62 =s2+(s\/§) . 36 =35’

4 =5 =12
Ag =6x5" =72

Use the conclusion: Diagonalg, . cibe = S\/g .

6
6=s5v3, s=

28. The three surfaces of a rectangular solid have areas 30,

35, and 42. If the dimensions of the solid are all integers,
what is the volume of the solid?

261

Solution: Answer: 210

V=Ixwxh

!

V=5x6x%x7=210

29. Shirley cuts a solid object with six equal square sides in
half in all 3 directions. If the volume of the object is 8 cubic
inches, what is the area of all surfaces of the separated
smaller cubes in square inches?

Solution: Answer; 48

/ 2 more big faces

4 more big faces 6 more big faces

‘4\
8=s5",5=2, 4 =s?=2=4
Each of the 3 cutting creates 2 more surfaces
with area 4. The 3 cuttings create 6 more
surfaces with area 4.
6+6=12

Ay =12x4= 48
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30. A rectangular container has a length of 9, a width of 7, a
height of 9, and a volume of ¥/;. Which of the following
represents the volume of a rectangular container with
dimensions length 9, width 7, and height 3 in terms of ¥/, ?

2
(A) —n, Solution: Answer: (C)
3
l _— 7 =
(B) Ly Vi =9x7x9, ¥, =9xTx3
2 2
1
(©) ;VI Py _9%7x3
Vi 9x7x9
(D) 2v, :
s
B 3K71x3 1
14 7x9 3
y
v, =§VI

31. A rectangular container has a length of 9, a width of 6, a
height of 7, and a volume of ¥} . Which of the following
represents the volume of a rectangular container with
dimensions length 9, width 2, and height 7 in terms of ¥ ?

A 2 4
(4) ;I‘ Solution: Answer: (D)
]
(B) —-» M =9%6x7, V), =9%2x7
2
(©) ¢
V, 9x2x7
L o2
(D) ;'1 V| 9%x6x7
\

32.  Robert cuts a wooden cube with volume 216 in
half horizontally. The two halves are glued together to
form a rectangular solid, which is not a cube. What is the
surface area of this new solid?

(A) 216
Egg %(S)é Solution: Answer: (B)
(D) 512
216=5",5=6
6
6

12

A=2((3x6)+(3x12)+(6%12))
U

A=2(18+36+72) =252

33.  Stephanie cuts wooden cube with volume 8 in haif
horizontally. The two halves are glued together to form a
rectangular solid, which is not a cube. What is the surface
area of this new solid?

(A) 28
(B) 26
(C) 14
(D) 18

Solution: Answer: (A)

q
A=2((A4x1)+(2x1)+(4x2))

U

A=2(4+2+8)=28
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34, In the figure above, one container is a pyramid with a
square base of side S units and height / = 9 units and
another container is a rectamgular prism with a square base
of side S units. If the pyramid is filled with sand, and then
the sand is poured into the empty prism container, what wiil

be the depth of the sand in the prism container?

1 Solution: Answer: (C)
A) —
3
(B)2 }
]
(C)3 e ———o _
l &
(D) 3 _2“ h:: //— _____ y
prramid = Vpart of prism
1 .
—~S?H =8
3
U
I 1
h=—H=—.9=3
3 3

35. Water is poured into a cylindrical tank at a speed of 7
cubic inches per minute. If its radius is 77 inches and its
height is 77 inches, how many minutes will it take to fill

up the tank?

(A)z’

(B ) 7 Solution: Answer: (B)
3 Ti Volume #hxzx
2 ime = =

(C) 4 Rate V4

(D)7’ U

£
36. In the figure above, the pyramid has a square base and
four congruent triangular surfaces. If the height of the
pyramid is +/5.5 feet and each side of the base is 5 feet,

what is the length of segment ¥}/, ?

A)32
®) 243
©) 242
(D)5.543

Solution: Answer: (A)

7V, =92 =342
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Note: Figure above not drawn to scale.

37. In the figure above, the surface area, without the surface

areas of the top and bottom bases with », of the cylinder with

height /4 is 207z. Which of the following is the volume of this

cylinder?
(A) 1007k
(B) 107zh
107
(€) —
h
1007z
(D)
h

Solution:

Answer: (D)

h

A=LxWW — 20/:21'/{xl1

2
10
VA-h:r%z-hx[—j 7h

2rw

A

10
po=—

h

.

h

U

1007
h

V

it

38. The sides of a rectangular solid have lengths 4s, 5s,

and 7s. Which of the following is the entire surface area

of the rectangular solid, in terins of s ?

(A) 835
(B) 1765
(C) 166s°
(D) 186s°

Solution:

58

45

Answer: (C)

2(5s-7s+4s-Ts+4s-55)

2(35s® +28s” +20s%)

s

¥

U

2-83s% = 1665

Note: Figure above not drawn to scale.

39. In the figure above, the surface area, without the

surface areas of the top and bottom bases with radius r,

of the cylinder with height /2 = 5 is 20. Which of the

following is the volume of this cylinder?

(A) 1007
(B) 10z
(C) 207
(D) 5007

Solution: Answer: (C)

h

2rm
A=LxlW 204 =20 f xh
\!

p=—

h

J
2
10
V=A-h:i'271"h= —] h
h
Il

100 100

h 5

40. The sides of a rectangular solid have lengths 2s, 3s,

and 4s. Which of the following is the entire surface area

of the rectangular solid, in terms of s ?

(A) 2657
(B) 625
(c) 526°
(D) 255

Solution: Answer: (C)

25

3s

4s
2(2s-3s+2s-45+3s5-45)
4
2(65% +8s” +125°)
Y

2.265" = 5251'2
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A B
Note: Figure above not drawn to scale.
1. In the rectangular solid above, the segments AC = 10,
AB =8, and BD :6\/5 . What is the volume of the solid?

(A) 192
(B) 166
(C) 288
(D) 188

2. Inthe rectangular solid above, ZCBD = ZCDB,

BD =3+/2, and AC = 5. What is the volume of the
solid?

(A) 36
(B) 48
(C) 96
(D) 24

Note: Figure above not drawn to scale.

3. Which of the following has the same volume as the
cylinder shown above with radius » = 3q and height h=7a ?

(A) A rectangular solid with dimensions 37za, za, and 3a

(B) A cylinder with volume 3ar
(C) A cylinder with radius 37« and height 3a

(D) A rectangular solid with 7a, 7a, and 3d”

4. Which of the following has the same volume as the
cylinder shown above with radius » = 3a and height

2
h=na?
(A) A rectangular solid with dimensions 37a, 7a, and 3a

(B) A cylinder with base area 3ax and height «
(C) A cylinder with radius 3z ¢ and height 3a

(D) A rectangular solid with 37zaq, za’ ,and 3
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.

9 yards

L

5. The figure above shows a container with measurements.
The container is built from a right circular cone and a right
circular cylinder. What is the volume, in cubic yards, of the

container?

(A)1019.5
(B) 1119.5
(C) 13195
(D) 1219.5

6. If the surface area of a cube is s square inches, what is the
volunie, in cubic inches, of the cube?

2
s s
Ay~
6 Y6

2

(B)fm,/i
6 V6’
S S

i
6 Yo
(D)s,/i
62

7. The rectangular container on a ship is 6 meters deep,
3 meters wide, and 4 meters high. If each cube box is 2
meters on each edge, how many cube boxes will the
container hold?

(A)9
(B)8
7
(D)6

8. If'the total surface area of a cube is 96 square inches,
what is the volume, in cubic inches, of the cube?

(A) 64
(B) 16
©) 8

(D) 56

9. [fthe total surface area of a cube is 24 square inches,
what is the volume, in cubic inches, of the cube?

(A) 16
(B) 32
(C) 56
D)3
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10. The rectangular container is 8 meters long, 3 meters
wide and 4 meters high. If each cube box is 2 meters on
each edge, how many cube boxes will the container
hold?

(A) 12
(B) 10
)8
D)6

1. The rectangular container is 6 meters long, 4 meters
wide, and 2 meters high. If each cube box is 2 meters on

each edge, how many cube boxes will the container
hold?

(A) 12
(B) 10
©)38
(D)6

Note: Figure above not drawn to scalc.

12, 1In the figure above, the right circular cone with radius
r= 6 and height H = 14 is cut by a plane parallel to the base
to form a new smaller cone. If the diameter of the base of the
smaller cone is 6, what is the height of the smaller cone?

(A)7
(B)3
©)5
(D)4

13.  In the figure above, the right circular cone with radius
and height H is cut by a plane parallel to the base to form a
new smaller cone. If the diameter of the base of the smaller
cone is d, what is the height of the smaller cone?

dH

(A)—
»

dH

(B)—

2r

(C)f“
2H

2H
(D)—
dar
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14, In the cylinder with dimensions radius 3 and height 6
shown above, if point P and @ lie on the circumference of
the top and bottom of the cylinder, respectively, what is the
greatest possible distance between P and O?

()45
®)2v6
©3s
)62

15. In the cylinder shown above with dimensions radius 4
and height 6, if point P and Q lie on the circumference of the
top and bottom of the cylinder, respectively, what is the
greatest possible distance between P and 0?

16. In the cylinder shown on the left with dimensions
radius 1.5 and height 6. If point 7 and Q lie on the
circumference of the top and bottom of the cylinder,
respectively, what is the greatest possible distance
between P and 07

(A)3s
®)246
© 632
D)6\/3

A B

Note: Figure above not drawn to scale.

1
17. In the rectangular solid above, AB=a, BC = —2—AB,

i
and DC = — BC . What is the volume of the solid?
2

WLa

—ad

2
>

B)—a
8

©~d
4

I 5
D)—d
6
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Note: Figure below not drawn to scale,

18. In the figure above, the solid has a hexagonal base. Each
edge of the base has length 6 units and each of the other
edges of the solid has the same length as the edge of the

base. What is the the total length of the edges of the solid?
(A) 60
(B) 72
(C) 84
(D) 96

19, Oil is poured into a cylindrical tank at a speed of
7T cubic inches per minute, Ifits radius is 7 inches and its
height is /2 inches, how many minutes will it take to fill up

the tank?

(A)i*z
(B)i2ﬁ2
(C)in?
(D)i*h

20. In the figure above, two identical spheres fit snugly in a
rectangular box. The radii of the spheres are equal to half-
length of one side of the smallest surfaces of the rectangular
box. What is the ratio of the sum of the volumes of the two
spheres to the volume of the rectangular box? (The formula

L 4
for the volume of a sphere of radius ris V' = —7:;'3 J

6
(A)—
I

6
®»S

Vida
o¥

T

7
D)—
6

21. 1n the figure above, one sphere fits shugly in a circular
cylinder. The radius of the sphere is equal to the radius of
base of the cylinder. The sphere just touches the bottom and
top of the cylinder. What fraction of the volume of the
cylinder does the volume of the sphere take up? (The

4
formula for the volume of a sphere of radius r is ¥ = — J)
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N2

22. What is the radius of a sphere shown above whose
volume equals the volume of a right prism, which is 36 7
(The formula for the volume of a sphere of radius » is

4 3
V=—mr.
3

(A9
(B)S5
©)6
D)3

23.  What is the radius of a sphere shown above whose
surface area equals the area of surfaces of a cube whose
edges are 27 (The formula for the area of surface of a sphere

of tadius  is A4 = 4zr* )

6
(A4 f—
2

Vs
(BWo6r
6
ofF
/s
7
o)
6

24. If the volume of a pyramid shown above whose base
is a square with side = s is w, what is the height of the
pyramid?

¢
Ay —
3w
3w
B —
s
2
s
<€) —
ow

(D)

§

|

=

|

|
A

7N
/ N

Note: figure above not drawn to scale.

25. In the figure above, if the height of the triangular
prism is 1 and one side of the bases that are equilateral
triangles is 1, what is the volume of this prism?

4

(A)—
3

343
By
()4
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26. Kathie cuts a wooden cube with volume 8 in half
horizontally. The two halves are not glued together to
form a rectangular solid or a cube. What is the area of
the surfaces of these new solids?

(A)28
(B) 26
(©) 14
(D) 32

-

1

\
\

\

\
—_——
\

Q —

27. In the figure above, the length of diagonal PQ of the

cube is 6, what is the area of total surfaces of the cube?

\I—-___....

28. The three surfaces of a rectangular solid have areas 30,
35, and 42. I the dimensions of the solid are all integers,
what is the volume of the solid?

29. Shirley cuts a solid object with six equal square sides in
half in all 3 directions. If the volume of the object is 8 cubic
inches, what is the area of all surfaces of the separated
smaller cubes in square inches?
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30. A rectangular container has a length of 9, a width of 7, a
height of 9, and a volume of ;. Which of the following
represents the volume of a rectangular container with
dimensions length 9, width 7, and height 3 in terms of 7, ?

OR

(8) Lv,
2

© v,
3

(0) 24

31. A rectangular container has a length of 9, a width of 6, a
height of 7, and a volume of ¥ . Which of the following
represents the volume of a rectangular container with
dimensions length 9, width 2, and height 7 in terms of V| ?

32.  Robert cuts a wooden cube with volume 216 in
half horizontally. The two halves are glued together to
form a rectangular solid, which is not a cube. What is the
surface area of this new solid?

(A)216
(B) 252
(C) 108
(D) 512

33.  Stephanie cuts wooden cube with volume 8 in half

horizontally. The two halves are glued together to form a

rectangular solid, which is not a cube. What is the surface
area of this new solid?

(A) 28
(B) 26
(©) 14
(D) 18
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34, Inthe figure above, one container is a pyramid with a
square base of side § units and height H =9 units and
another container is a rectamgular prism with a square base
of side S units. If the pyramid is filled with sand, and then
the sand is poured into the empty prism container, what will

be the depth of the sand in the prism container?

(A) L

3
(B)2
©3

1
(D)3~
2

35. Water is poured into a cylindrical tank at a speed of 7
cubic inches per minute, If its radius is 77 inches and its
height is 7z inches, how many minutes will it take to fill

up the tank?

(A)="
(B)7*

3

(07"
(D)7

v,
36. In the figure above, the pyramid has a square base and
four congruent triangular surfaces. If the height of the
pyramid is 4/5.5 feet and each side of the base is 5 feet,

what is the length of segment WV, ?

)32
®)243
© 242
(D) 5.543
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Note: Figure above not drawn to scale,
37. In the figure above, the surface area, without the surface
areas of the top and bottom bases with r, of the cylinder with
height / is 207z. Which of the following is the volume of this

cylinder?

(A) 1007h
(B) 107

107
(C) —
h

(D)

1007
h

38. The sides of a rectangular solid have lengths 4s, S5,
and 7s. Which of the following is the entire surface area

of the rectangular solid, in terms of s ?

(a) 835°
(B) 1765
(C) 1665
(D) 186s”

Note: Figure above not drawn to scale.
39. In the figure above, the surface area, without the
surface areas of the top and bottom bases with radius r,
of the cylinder with height s = 5 is 207, Which of the

following is the volume of this cylinder?
(A) 1007

(B) 107

(C) 20z

(D) 5007

40. The sides of a rectangular solid have lengths 2s, 3s,
and 4s. Which of the following is the entire surface area

of the rectangular solid, in terms of s ?

(A) 2657
(B) 625
(c) s2s°
(D) 255
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L.

What is the average (arithmetic mean) of (2x - 7),

(2x - 1), and (5x +2)?

(A)2x-3
B)3x-2
C)3x-1
(D)3x+3
Solution: Answer: (B)
2x—=T+2x—1+5x+2
3
\
3x-2
U
Answer is (B).

2. What is the average (arithmetic mean) of (2x + 7),

(2x+4) and (5x - 2)?

(A)2x-3
{B)3x-2
©)3x-1
D)3x+3

Solution: Answer: (D)

2v+ 74 2x+4+5x-2

Answer is (D).

3. The sides of a quadrilateral have lengths of 3x+35, 6x — 12,
9x + 7, and 2x — 8. The average (arithmetic mean) fength of
sides is 23. What is the product of lengths of the greatest side
and least side?

Solution: . Answer: 104

3X+5+6x—124+9x4+7+2x—8
4

d
20x—8=92, 20x =100, x =5

\

9x +7 =9x5+7 = 52 (the greatest one)

=23

2y —-8=2x5-8=2 (the smallest one)

Product = 52x2 =104

4. What is the average (arithmetic mean) of (2a + 3),
(2a - 5) and (5(: + 2)?

(A)3a+2

(B) 3a

(C)2a

(D)3a-2 Solution: Answer: (B)

2a+3+2a-5+5a+2
3

\’

Oa
—',=3(I

U

Answer is (B).
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1. What is the average (arithmetic mean} of (2x - 7),
(2x - 13, and (5x + 2)?

(A)2x-3
(B)3x-2
(C)3x -1
(D)3x+3

2. What is the average (arithmetic mean) of 2x +7),
(2x+4)yand (5x - 2)?

(A)2x-3
(B)3x-2
(C)3x-1
(D)3x+3

3. The sides of a quadrilateral have lengths of 3x+35, 6x -
12, 9x + 7, and 2x — 8. The average (arithmetic mean)
length of sides is 23. What is the product of lengths of the
greatest side and least side?

4. What is the average (arithmetic mean) of (2a+3),
(Za - 5) and (Sa + 2) ?

(A)3a+2
(B) 3a
(C)2a
(D)3a-2
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1. Ryan drove from Edison Township to New York City at
an average speed of 45 miles per hour. The distance between
the two cities is 90 miles. Ryan made the return trip at an
average speed of 30 miles per hour. What was his average

speed for the round trip?

3. Shirley walked from her school to a nearby store at an
average rate of 60 yards per minute. The distance between
the two locations is 600 yards. Shirtey made the return trip
at an average rate of 30 yards per minute. What was her

average rate for the round short trip?

Solution: Answer: 36
Note: Do not use the wrong way :
Rate, + Rate,

2 2

Speed, +Speed,
or .

Distance, + Distance,

Total Distance
Average Speed = = -
——————  Total Time Time, + Time,
for entire trip )

. 90 ) 90
Time; =—=2, Time, =—=3
45 30

Distance; = Distance2 =90
U
90490 180
Average Speed = =—=36
2+3 5

for entire trip

Solution: Answer: 40
Note: Do not use the wrong way :
Rate, + Rate, o Speed; + Speed,
2 2
Total Distance  Distance, + Distance,
Average Speed = =

Total Time Time, + Time,

for entire trip

0 600
=10, l"mle2 =—=20

Time, =
60 30
Distance; = Distance, = 600
U
600+600 _ 120 p’

Average Speed =
————— 10420 34

for entire trip

2. Mark goes for 40-minute jog every morning. Today Mark's

average speed for the first 5 minutes was 6 miles per hour.
During his remaining time , he jogged 3 miles. Which of the

following is Mark's average speed for his entire jog?

3 Solution: Answer; (D)
(A) 5— mph
4 Total distance
Average speed = —————

Total time

mph for entire trip

(B) 4
4

3
(C) 3— mph
4

—x06+3 —+3 !

1 60 22 2. 2

(D) 5; mph 40 3 2 4
60 3 3

l
Average speed = 5—
L_V—J 4

for entire trip

4. Frank drives a car from place P to place Q. From P to 0,
the average rate of the car is 50 mph; from Q to P, the
average rate is 40 mph. Which of the following statements

is true?

(A) The average rate for the entire trip is 45 mph,
(B) The average rate for the entire trip is 40 mph shorter.
{C) The average rate for the entire trip is 50 mph longer.

(D) The average rate for the entire trip is less than 45 mph.

Solution: Answer: (D)
D +D, 2D 2.8
i+, D D /ﬁ i + 1
50 40 50 40
U
2 4000 4
Average Rate = =——=44—<45
40+ 50 90 9
for entire trip —_—
2000
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1. Ryan drove from Edison Township to New York City at
an average speed of 45 miles per hour, The distance between
the two cities is 90 miles. Ryan made the return trip at an
average speed of 30 miles per hour. What was his average

speed for the round trip?

2. Mark goes for 40-minute jog every morning. Today Mark's
average speed for the first 5 minutes was 6 miles per hour.
During his remaining time , he jogged 3 miles. Which of the

following is Mark's average speed for his entire jog?

3

(A) 5— mph
4
|

(B) 4— mph
4
3

(C) 3— mph
4

1
(D) 5— mph
4

3. Shirley walked from her school to a nearby store at an
average rate of 60 yards per minute. The distance between
the two locations is 600 yards. Shirley made the return trip
at an average rate of 30 yards per minute. What was her

average rate for the round short trip?

4, Frank drives a car from place P to place Q. From PtoQ,
the average rate of the car is 50 mph; from Q to P, the
average rate is 40 mph. Which of the following statements

is true?

(A) The average rate for the entire trip is 45 mph.
(B) The average rate for the entire trip is 40 mph shorter.
(C) The average rate for the entire trip is S0 mph longer.

(D) The average rate for the entire trip is less than 45 mph,
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t. If the sum of 5 numbers is between 42 and 47, then the
average (arithmetic mean) of the five numbers could be
which of the following?

3. If'the sum of 4 numbers is between 42 and 406, then the
average (arithmetic mean) of the four numbers could be
which of the following?

(A) 94 (A) 10.5
(B) 8.4 (B) 10.4
(C) 8.3 C)11.4
(D)9.3 Solution: Answer: (D) ©) 115 Solution: Answer: (C)
42 47
kil —_ 42 46
5 84 5 24 — =105 —=1L5
- — e — 4
The least average  The greatest average

\

84<x<94

U
8.4 <<9.4

2. Ifthe sum of 3 numbers is between 62 and 65, then the

average (arithmetic mean) of the three numbers conld be
which of the following?

The least average The greatest average

!

10.5<x<1t.58

U
10.5 <[11.4] <115

1
(A) 22—
3
1
(B)21—
5
) Solution: Answer: (B)
© 21; 62 _ 2 65 2
—=20=, ——=21=
1 3 3 3 3
(D) 20 g The least average  The greatest average
\
2 2
20— <x <21~
3 3

U

2
20— <

1
21—

2
<21—




280 Possible Average

1. If the sum of 5 numbers is between 42 and 47, then the
average (arithmetic mean) of the five numbers could be
which of the following?

(A)9.4
(B) 8.4
(C) 8.3
(D)9.3

2. Ifthe sum of 3 numbers is between 62 and 65, then the
average (arithmetic mean) of the three numbers could be
which of the following?

(A)zzi
3
1
(B)21—
5
2
©21=
3

)20 !
3

3. If the sum of 4 numbers is between 42 and 46, then
the average (arithmetic mean) of the four numbers could
be which of the following?

(A) 10.5
(B) 10.4
€)114
(D) 11.5
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1. Robert buys 100 stock shares of RBM, Inc at $32 each,
120 shares at $40 each and 80 shates at $20 each. The

average per share cost is?

g;)) gig Solution; Answer: (C)

(©) $32 Total Cost

(D) $34 Average cost = ———————
Total Shares

100x32 = 3200
120x 40 = 4800
80x20 = 1600

3

3200 + 4300 + 1600
100 + 120+ 80

Average cost=

2. Jack buys 120 stock shares of RBM, Inc at $30 each,
100 shares at $40 each and 85 shares at $20 each. The

average per share cost is most close to?

(A) $26.3 Solution: Answer: (B)
(B) $30.5

(©)$34.5 Average cost = Total Cost

(D) $37.2 Total Shares

120 x30 = 3600
100 x 40 = 4000
85x20=1700

\

3600 + 4000 +1700
120+ 100 + 85

Average cost =

3. Ten students of a class had an average English reading
score of 560. The remaining twenty students of the class

had an average of 530. What is the average score of the

whole class?

(A) 560
(B) 530
(C) 540
(D) 520 Solution: Answer: (C)
10x 560 +20x 530
=540
10+20

U

Answer is (C).

4. Shirley, Kathie and Cynthia are on a trip. Shirley drives
during the first three hours at an average rate of 48 miles per
hour, Kathie drives during the next one hour at an average
rate of 52 miles per hour. Cynthia drives for the next four
hours at an average rate of 51 miles per hour, They reach
their destination after exactly eight hours. Their average rate
of the entire trip, in miles per hour, was

Solution; Answer: 50

Total Distance
Average speed = ————

for entire trip Total Time
U
3x48+1x52+4x51 s
3+1+4
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5. The average (arithmetic mean) of the exam scores of a
class of m students is 60, and the average of the exam score
of the class of # students is 95. When the scores of both
classes are combined, the average score is 87, What is the

7
value of — ?
i

Solution Answer: 27/8, 3.38 or 3.37

60m +95n 3

m+n

87

1
60m+95n =87 (m + n)
|

v

95n—87n=87m —60m

6. Leslic solved 10 math problems on Tuesday, four times
as many math problems on Thursday as on Tuesday, and
four less than twice as many math problems on Friday as on
Tuesday. What is the average number of math problems
Leslie solved per day over the 3 days?

Solution: Answer: 22

10+4x10+2%x10-4

7. Jemnifer solved » Biology problems on Tuesday, four
times as many Biology problems on Thursday as on
Tuesday, and r less than twice as many Biology problems
on Friday as on Tuesday. What is the average number of
Biology problems Jennifer solved per day over the 3 days?

(A) 6r
(B) 3r
(C) 2r
(D) 5¢

Solution: Answer: (C)

r4+dr+2r—r
3

U

6.
—’=2r
3

8. Q is a set of numbers. The average (arithmetic mean) of
Qs k. If R is a set that is produced by 10 times each
number in Q, what is the average of the numbers in R?

(A) 3k
(B) Sk
(C) 8k
(D) 10k

Solution: Answer: (D)

qt+qg, +.+4q,

i

=k

10¢, +10q, +..+10q, 10(q, +q, +.. % q,)

n "

Y

10- (g, +q, +..*q,)
1

= 10k
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1. Robert buys 100 stock shares of RBM, Inc at $32 each,
120 shares at $40 each and 80 shares at $20 each. The

average per share cost is?

(A) $28
(B) $30
(C) $32
(D) $34

2. Jack buys 120 stock shares of RBM, Inc at $30 each,
100 shares at $40 each and 85 shares at $20 each. The
average per share cost is most close to?

(A) $26.3

(B) $30.5

(C) $34.5
(D) $37.2

3. Ten students of a class had an average English reading
score of 560. The remaining twenty students of the class

had an average of 530. What is the average score of the

whole class?

(A) 560
(B) 530
(C) 540
(D) 520

4. Shirley, Kathie and Cynthia are on a trip. Shirley drives
during the first three hours at an average rate of 48 miles per
hour. Kathie drives during the next one hour at an average
rate of 52 miles per hour. Cynthia drives for the next four
howrs at an average rate of 51 miles per hour, They reach
their destination after exactly eight hours, Their average rate
of the entire trip, in miles per hour, was ’
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5. The average (arithinetic mean) of the exam scores of a
class of m students is 60, and the average of the exam score
of the class of » students is 95, When the scores of both
classes are combined, the average score is 87. What is the

H
value of — ?
m

6. Leslie solved 10 math problems on Tuesday, four times
as many math problems on Thursday as on Tuesday, and
four less than twice as many math problems on Friday as on
Tuesday. What is the average number of math problems
Leslie solved per day over the 3 days?

7. Jennifer solved r Biology problems on Tuesday, four
times as many Biology problems on Thursday as on
Tuesday, and r less than twice as many Biology problems
on Friday as on Tuesday. What is the average number of
Biology problems Jennifer solved per day over the 3 days?

(A) or
(B)3r
©C)z2r
(D) 5r

8. O is a set of numbers. The average (arithmetic mean) of
Qs k. If R is a set that is produced by 10 times each
number in (, what is the average of the numbers in R?

(A) 3k
(B) 5k
(C) 8k
(D) 10k




Using Mean Concept to Find Numbers

285

L. If the average of three distinct positive integers is 80,
what is the greatest possible value of one of the integers?

Solution:

X+y+z=3%x80=240

Answer: 237

|
1+2+2z=240
U

z =237

2. The average (arithmetic mean) of r and s is g, and the
average of r, s and ¢ is b. What is the value of ¢?

(A)Za—~3b
(B)3b-2a
(C)26-3a
(D)3b+2a

Solution:

Answer: (B)
[ res+
restq
3
N
q=3b—(r+s)
[ rts
=q
9 2
r+s=2a
U
qg=3b-2a

3. The average (arithmetic mean) of a list of 15 scores is 79.
If one of the scores is removed, the average of the remaining
scores is 81. What is the score that was removed?

Solution:

Create an equation.

Answer: 51

!

15x79~x gl
14
\
1185—1134 = x
U
x =51

4, The average (arithmetic mean) of a list of 25 scores is 89.
[f one of the scores is removed, the average of the remaining
scores is 88. What is the score that was removed?

Solution:

Answer: 113
Create an equation.
l
25%89~x 88
24
\
2225-x=88x24
\
22252112 =x

J

r=113
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5. If the average of three different positive integers is 80,

what is the smallest possible difference of two of the

integers?
Solution: Answer: |
X+y+z
—— =80
3
Superiluous
information
x-y=2-1=1

6. The average (arithmetic mean) of » and s is 7, and the

average of r, sand g isv/ 71 .

(A)27-3r
(B)3/1 ~ 27
(C)2r+3x
(D)3\/;+27r

What is the value of ¢?

Solution:

-

Answer: (B)

2
g = 3\/;;—(1'-{-.5')

F4+s

—=7
2

res=2x

g=3Nm—27

7. A class of 20 college students had an average (arithmetic
mean) of 90 points on a mathematics exam out of a possible
100. Tf 10 of the students had a perfect score, what was the
average score for the remaining students?

(A) 80
(B) 82
©) 73
(D) 78

Solution:

Answer: (A)

20x90-10x100

10
U

800
T =80
10

8. A class of 22 students in a high school had an average
(arithmetic mean) of 85 points on a physics exam out of a
possible 100, If 12 of the students had a 95 point score, what
was the average score for the remaining students?

(A) 80
(B) 82
(©)73
D) 78

Solution:

Answer; (C)

Create an expression.

¢

22x85-12x95 18701140
10 10
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9. The average (arithmetic mean ) of two numbers is MY .

If the first number is ¥, what is the other number?

(A) MY — ¥

-7 Solution: Answer: (D)
(B) 2/ ( )
! Y+x i
(C) M +2Y , =M
DYy YQar-n d
x=2MY Y

U

x=Y(2M 1)

10. The average (arithmetic mean)of two numbers is

M + Y. Ifthe first number is M, what is the other

number?
(A) MY -Y
(B)2MY - M
(CYM +2Y

I-¥
(D)2M

}f
Solution: Answer: (C)
M+x 3

=M+Y

\
x=2(M+Y)-M

-
X=2M+2Y-M

U

M+2Y

t1. Since beginning of this quarter, Jack has taken 6 math
exams . If he earns a 92 on the next exam, his exam average
(arithmetic mean) will be increased by one point. What is his

current exain average?

(A) 85.7
(B) 85.0
(C)914
(D) 92.0 Solution: Answer: (B)
6x +92 vt
6+1
\
6x+92=Tx+7
\J
R -7=Tx-6x
U
x=85

12. Ifthe average (arithmetic mean) of », s, and p is a, which
of the following is the average of r, 5, p, and ¢?

3a+3q

4
3a+q
4
3a—gq
4
a+gq

(A)

(B)

©

Solution: Answer: (B)

(D)
4 FASYp

r+s+p=3a

(r+s+p)+q _ Ja+q
4 4
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13. Since beginning of this quarter, Mary has taken 6 history
exams, If she earns a 75 on the next exam, her exam average
(arithmetic mean) will be decreased by three points. which of

the following is her current exam average?

(A) 85.7

(B)88.6
(C)96.4
(D) 96.6

Solution:

Answer: (D)
6x+75 3
6+1

\)
6x+75=Tx-21

\
21+75=7x-06x

U

x=96

14, The average (arithmetic meau) of two numbers is —.

If the first number is 2, what is the other number?

1-¥
(A) 2M ( )
Solution: Answer: (A)
(B) 2MY - M
(C) M +2Y 2M+x M
D) Y2M 1) 2 Y
\
M
x=2—-2M
}I’
s
|
x=2M (— - l)
Y
\
I Y
x=2M| ———
( }, }’)
U
I-Y
2M (—)
Y

M

}7
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1. If the average of three distinct positive integers is 80,
what is the greatest possible value of one of the integers?

2. The average (arithmetic mean) of r and s is a, and the
average of r, s and ¢ is b. What is the value of ¢?

(A)Za —-3b
(B)3b-2a
(C)2b-3a
(D)3b+2a

3. The average (arithmetic mean) of a list of 15 scores is 79.
If one of the scores is removed, the average of the remaining
scores is 81. What is the score that was removed?

4. The average (arithmetic mean) of a list of 25 scores is 89.
If one of the scores is removed, the average of the remaining
scores is 88. What is the score that was removed?
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5. If the average of three different positive integers is 80,
what is the smallest possible difference of two of the
integers?

6. The average (arithmetic mean) of  and 5 is 7, and the

average of r, s and ¢ is \/; . What is the value of ¢?

(A)27-3x
(B)3r -2
(C)2r+3n
(D)3x +2x

7. A class of 20 college students had an average (arithmetic
mean) of 90 points on a mathematics exam out of a possible
100. If 10 of the students had a perfect score, what was the
average score for the remaining students?

(A) 80
(B) 82
©) 73
(D) 78

8. A class of 22 students in a high school had an average
(arithmetic mean) of 85 points on a physics exam out of a
possible 100. If 12 of the students had a 95 point score, what
was the average score for the remaining students?

(A) 80
(B) 82
(©)73
(D) 78
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9. The average (arithmetic mean) of two numbers is MY,

If the first number is ¥, what is the other number?

(A) MY Y

(B) 2M ( - Y)
v

(CYM +2Y
(D) Y(23 — 1)

10. The average (arithmetic mean) of two numbers is
M +7, If the first number is M, what is the other

number?

(A MY —Y
(B) 2MY — M
(C) M +2Y

(D) 2M [ ! ;}j

- ©

11, Since beginning of this quarter, Jack has taken 6 math

exams . If he earns a 92 on the next exam, his exam average

- (arithmetic mean) will be increased by one point. What is his

current exam average?

(A) 85.7
(B) 85.0
(C)91.4
(D) 92.0

12. Ifthe average (arithmetic mean) of r, s, and p is a, which
of the following is the average of », 5, p, and ¢?

3a+3q

(A)

3a+gq
4

Ja—q¢q
4

a+gq
4

(B)

D)
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13. Since beginning of this quarter, Mary has taken 6 history
exams. If she earns a 75 on the next exam, her exam average
(arithmetic mean) will be decreased by three points. which of

the following is her current exam average?

(A) 85.7
(B) 88.6
(C) 96.4
(D) 96.0

M
14, The average (arithmetic mean) of two numbers is —.

If the first number is 23/, what is the other number?

-y
(A) ZM( : )

(B) 2MY — M
(C) M +2Y
(D) Y2M 1)
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PRICE OF BEAN
Cents
Per Pound

80-
70-
60-
50-
40-
30-
20-
10-

0 2003 2004 2005 2006 2007 Year

1. According to the graph above, between which two

consecutive years was there the greatest change in the
price of bean?

(A) 2005 and 2006
(B) 2003 and 2004
(C) 2004 and 2005
(D) 2006 and 2007

Solution: Answer: (D)

Pay attention to the word “change”.

U

Answer is (D).

2. According to the graph above, between which two
consecutive years was there the second greatest change in

the price of bean?

(A) 2005 and 2006
(B) 2003 and 2004
(C) 2004 and 2005
(D) 2006 and 2007

Solution: Answer; (A)

Pay attention to the word “change”.

U

Answer is (A).

PRICE OF BEAN
Cents
Per Pound

»

80-
70-
60-
50-
40-
30-
20-
10-

O 2003 2004 2005 2006 2007 . Year

3. According to the graph above, between which two
consecutive years was there the least change in the price of
bean?

(A) 2005 and 2006
(B) 2003 and 2004
(C) 2005 and 2004
(D) 2006 and 2007

Solution: Answer: (C)

Pay attention to the word “change”.

y

Answer is (C).

4. According to the graph above, between which two
consecutive years was there the greatest change in the price
of bean?

(A) 2005 and 2007
(B) 2006 and 2005
(C) 2005 and 2004
(D) 2006 and 2007

Solution: Answer: (B)

Pay attention fo the word “change”.

U
Answer is (B).

Note: Years of choice (A) are not consecutive.
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ATTENDANCE OF SAT-MATH

CLUB MEMBERS
7
5
3
I
0 1 2 3 4 5

5. The bar graph above shows attendance of members at
meetings of an SAT-math club over 5 weeks. All but four
members of the club attended the meeting in the 4" week.
No members left or joined the SAT-math club through the
5-week period. What fraction of the members attended the
meeting in the 5™ week?

()2

3
)

6

5 P -
©)= Solution: Answer: (C)

1 Total members =7
(D)E U

Fraction sh =

ATTENDANCE OF SAT-MATH
CLUB MEMBERS

6. The bar graph above shows attendance of members at
meetings of an SAT-math club over 5 weeks. All but four
members of the club attended the meeting in the 4% week.
No members left or joined the SAT-math club through
the 5-week period. What fraction of the members
attended the meeting in the second week?

I
(A)-
3
5
B)=
©) i Solution: Answer: (B)
1 Total members =7
D) 5 U
. 5
Fraction gd = ;




Bar Graphs 295

PRICE OF BEAN

Cents
Per Pound

80-
70-
60-
50-

40-
30-
20-
10-

0 2003 2004 2005 2006 2007 Year

1. According to the graph above, between which two
consecutive years was there the greatest change in the

price of bean?

(A) 2005 and 2006
(B) 2003 and 2004
(C) 2004 and 2005
(D) 2006 and 2007

2. According to the graph above, between which two
consecutive years was there the second greatest change in

the price of bean?

(A) 2005 and 2006
(B) 2003 and 2004
(C) 2004 and 2005
(D) 2006 and 2007

PRICE OF BEAN
Cents
Per Pound

A

80-
70-
60-
50-
40- |
30-
20-
10-

O 2003 2004 2005 2006 2007 ” Year

3. According to the graph above, between which two
consecutive years was there the least change in the price of
bean?

(A) 2005 and 2006
(B) 2003 and 2004
(C) 2005 and 2004
(D) 2006 and 2007

4. According to the graph above, between which two
consecutive years was there the greatest change in the price
of bean?

(A) 2005 and 2007
(B) 2006 and 2005
(C) 2005 and 2004
(D) 2006 and 2007
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ATTENDANCE OF SAT-MATH
CLUB MEMBERS

5. The bar graph above shows attendance of members at
meetings of an SAT-math club over 5 weeks. All but four
members of the club attended the meeting in the 4™ week.
No members left or joined the SAT-math club through the
5-week period. What fraction of the members attended the
meeting in the 5% week?

|
(A)g
B)>
6
5
©->
7

)
2

ATTENDANCE OF SAT-MATH
CLUB MEMBERS
7
5
3
I
0 1 2 3 4 5

6. The bar graph above shows attendance of members at
meetings of an SAT-math club over 5 weeks. All but four
members of the club attended the meeting in the 4™ week.
No members left or joined the SAT-math club through
the S-week period. What fraction of the members
attended the meeting in the second week?

1

(A)g
5
®)>
7
©>
6

|
D)~
2
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Funds Generated By Glob
Disaster Foundation

Funds Generated
(Thousand Dollars)

80-
70-
60-
50-
40-
30-
20-
10-

[ T T N D N A
0 8990919293 94 9596  Year

1. According to the graph above, the greatest increase in
funds occurred between which two consecutive years?

(A) 94 and 95
(B) 91 and 92
(C) 92 and 94
(D) 89 and 90

Solution: Answer: (B)

Pay attention to the word “increase”.

U

Answer is (B).

2. According to the graph above, the least change in funds
occurred between which two consecutive years?

(A) 95 and 96
(B) 91 and 92
(C)92 and 94
(D) 94 and 95

Solution: Answer: (D)

Pay attention to the word “change”.

U

Answer is (D).

Funds Generated By Glob
Disaster Foundation

Funds Generated
(Thousand Dollars)

A

80-
70-
60-
50-
40-
30-
20-
O

O 89 90 91 92 93 94 95 96

" Year

3. According to the graph above, the greatest decrease in
funds occurred between which two consecutive years?

(A) 94 and 95
(B)91 and 92
(C)93 and 94
(D) 89 and 90

Answer: (C)

Pay attention to the word “decrease”.

U

Answer is (C).

Solution:

4. According to the graph above, the greatest increase in
funds occurred between which two consecutive years?

(A)94 and 95
{B) 91 and 92
(C)93 and 94
(D) 89 and 90

Solution: Answer: (A)

Pay attention to the word “increase”.

U

Answer is (A).
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Funds Generated By Glob
Disaster Foundation

Funds Generated
(Thousand Dollars)

-

80-
70-
60-
50-
40-
30-
20-
10-

A I I S I B
0 89 90 91 92 93 94 95 96

" Year

1. According to the graph above, the greatest increase in
funds occurred between which two consecutive years?

(A) 94 and 95
(B) 91 and 92
(C) 92 and 94
(D) 89 and 90

2. According to the graph above, the least change in funds
occurred between which two consecutive years?

(A) 95 and 96
(B) 91 and 92
(C)92 and 94
(D) 94 and 95

Funds Generated By Glob
Disaster Foundation

Funds Generated
(Thousand Dollars)

»

80-
70-
60-
50-
40-
30-
20-

10-
I Y A N R
O 89 90 91 92 93 94 95 96

Year

3. According to the graph above, the greatest decrease in
funds occurred between which two consecutive years?

(A) 94 and 95
(B) 91 and 92
(C) 93 and 94
(D) 89 and 90

4. According to the graph above, the greatest increase in
funds occurred between which two consecutive years?

(A) 94 and 95
(B)91 and 92
(C) 93 and 94
(D) 89 and 90
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CUP PRODUCTION IN YEAR 2008 CUP PRODUCTION IN YEAR 2008

Sdninlalnin SiBIRIBIE

0L 000

Sl nlali PRniajan
- samoomeues [_J-omoamcurs

1. According to the chart above, Factory Z produced how

2. According to the chart above, what is the ratio of the cups

many less cups in year 2008 than Factory Y did? produced by Factory X in year 2008 to the cups by Factory

(A) 4,600,000 Y
(B) 8,000,000 3
(C) 3,000,000 (A) 4
(D) 4,000,000 (B) 4
5
4
(C) -
Solution: Answer; (D) 3
Y =35x4=14 () -
=AIXA= 4 Solution:  Answer; (C)
Z=25x4=10
d X_4
Y-Z=14-10=4 Y 3
J
4x10% = 4,000,000
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3. The figure above shows five cars on each side of a street
of a parking area. No two cars directly across from each
other on opposite side of the street are the same color and
no two cars next to each other on the same side of the street
are the same color. The cars labeled R represent red cars.

How many of the rest cars can be red cars?

f) [

4, The figure above shows two views of the same cube. If

il . .
the 6 surface of the cube contains a A what is on

. . &
the surface opposite the surface with the %}?

Solution:  Only this car Answer: |

Answer is .

Solution: Answer; (D)

(1) The shapeU must be on the bottom surface.

(2) Try to rotate one view of two views of the cube.

0

. 4
Ii:‘r'] is on the surface opposite the surface with the %;2’

U

Answer is (D).
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CUP PRODUCTION IN YEAR 2008

Factory
X

Factory
Y

Factory
Z

BEINIRIe
JOOLC
Ea

1. According to the chart above, Factory Z produced how

E = 4,000,000 CUPS

many less cups in year 2008 than Factory Y did?

(A) 4,600,000
(B) 8,000,000
(C) 3,000,000
(D) 4,000,000

CUP PRODUCTION IN YEAR 2008

Factory
X

Factory
Y

Factory
Z

Biaial

Y?

= 6,000,000 CUPS

2. According to the chart above, what is the ratio of the cups

produced by Factory X in year 2008 to the cups by Factory




302 Pictographs

3. The figure above shows five cars on each side of a street
of a parking area. No two cars directly across from each
other on opposite side of the street are the same color and
no two cars next to each other on the same side of the street
are the same color. The cars labeled R represent red cars.

How many of the rest cars can be red cars?

wef) [

4. The figure above shows two views of the same cube. If

the 6™ surface of the cube contains a A what is on

the surface opposite the surface with the f;*?
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PERCENTS OF TOTAL DOLLAR SALES

Martin
16% n

James
20%

1. The pie graph above shows cach salesperson’s sales
as a percent of the total dollar sales. Five salespersons

sold cars for a total of $3,600,000 over 6-month period.

What is the sum of Ed and Bill sales?

(A) 900,000
(B) 540,000
(C) 1,440,000
(D) 720,000

Solution: Answer: (C)

15% +25% = 40%

\)

36x4 =144 =1.44m
|

Y
Lddm = 1.44x10°

U

1,440,000

ONE SALESPERSON’S SALES
(Bar Graph)
Amount of Sales
(100,000 dollars)

r

[P NE IR P IN
1
T
]
1

Y
1 1 1

0 Jan Feb Mar Apr May Junc " Month

PERCENTS OF TOTAL DOLLAR SALES
(Pie Graph)

2. In the two graphs above, the bar graph shows the sales of
one salesperson over the 6 months and the pie graph shows
each salesperson’s sales as a percent of the total dollar sales.
Four salespersons sold cars for a total of $4,500,000 over
6-month period. The sales of which salesperson are
represented by the bar graph?

(A) Paul Solution: Answer: (B)
(B) Alex

(©) Bill

(D) Al 4 31 3 2 2

M 4+3+1+3+2+2=15
o B!

45.)@( 3
J

1 100 1
—x100% =—%=33—%
3 3 3

U

Answer is (B) Alex.

—
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PERCENTS OF TOTAL DOLLAR SALES

James
20%

1. The pie graph above shows each salesperson’s sales as a
percent of the total dollar sales. Five salespersons sold cars
for a total of $3,600,000 over 6-month period. What is the
sum of Ed and Bill sales?

(A) 900,000
(B) 540,000
(C) 1,440,000
(D) 720,000

ONE SALESPERSON’S SALES
(Bar Graph)
Amount of Sales
(100,000 doitars)

»

— N W ba
t
1
1
1
1
1

»

0 Jan Feb Mar Apr May June Month

PERCENTS OF TOTAL DOLLAR SALES
(Pie Graph)

Paul
33%

2. In the two graphs above, the bar graph shows the sales of
one salesperson over the 6 months and the pie graph shows
each salesperson’s sales as a percent of the total dollar sales.
Four salespersons sold cars for a total of $4,500,000 over
6-month period. The sales of which salesperson are
represented by the bar graph?

{A) Paul
(B) Alex
(©) Bill
(D) Al
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)?

oF3
L1
..

-1 e 0

1. Which of the lines described by the following equations
best fits these points?

(A)y=-x+5
(BYy=x+3
(C) y=x+5
(D) y=-—x+3
Solution: Answer: (D)

1 1 >

X

Draw a line roughly. Because of the direction of the
line, the slope of the line is negative. So omit the
cquations with positive slope. Then (A), (D) and (E)
are left,

BHx=0-> y=3
2x=2->y=1
Use plug-in method.

\

¥ =-x+ 3 best fits these points,
U
Answer is (D)
Note: This is not a scatterplot type

question. But the figure is like one.

o (0 e R
- Se Te
’E-{nl b
=0
(0] Gallons '
2. In the scatter plot above, Brian took 4 distinct

motorcycles to test. The motorcycles are identified as O, R,
S, and 7T as shown. If the motorcycles are arranged in order
from best mileage per gallon to worst mileage per gallon,
which of the following should the correct order be?

(WO SRT BYLRS QO COOTRS
DO RST

Solution: Answer: (A)

0 >g
Draw 4 line segments from point O to the 4 points
and draw line / crossing the 4 segments as shown,

The 4 intersections have 4 pairs of g and m coordiates.

The 4 g values are the same and the m values arc

different. The g values represent the amount of

gallons and /n values represent the amount of miles,

2

Change of miles

Slope = = miles per gatlon

Change of gallons

n
Slope =—

g
Comparing the 4 slopes

The order from the greatest to the least:

0,8 R T

U

Answer is (A).
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° F{x)=1100-200x

900-
800-
700-
600-
500-
400-
300-
200- _
100- | i | L 1 1 1 I
0 05 1 15 2 25 3 35 4

Nunmher nf nonnds snld

Price per pound (dollars)

A supermarket sells pounds of peanutbutters and decides the
price per pound every month. The scatterplot above shows
the price and the number of pounds of peanutbutters sold for

17 months with the line of best fit and the equation for the line.

3. For how many of the 17 months shown above was the
number of pounds of peanutbutters sold less than the amount

predicted by the line of best fit?

(A) 11
®)9
©eo
D)8

Solution: Answer: (C)

Of the 17 points, 6 lie

below the line of best fit.

Hours Played By Athletes

Team-1

Team-2

Team-3

Team-4

1 2 3 4 5 6 7 8 9

4. In the figure above, the grid shows the number of
hours spent playing by thirteen athletes. Which of the
following is true, according to this grid?

(A) Seven athletes played for less than 4 hours each.
(B) Four athletes played 7 hours.

(C) More Team-1 than Team-2 played more than one
hour each.

(D) Most athletes were Team-2,

Solution: Answer: (C)

Note: The difference between scatter-plot plane and
xy-plane: For scatter-plot plane, each point may have 3
elements. For instance, the elements of the point at feft
up corner are (value of hours, Team-#, an athlete); for
xy-plane, each point has exact 2 elements.

Use plug-in method.

U

Answer is (C).

5. In the figure above, the grid shows the number of
hours spent playing by thirteen athletes. Which of the
following is true, according to this grid?

(A) Seven athletes played for at most 3 hours each.
(B) More Team-2 than Team-3 played more than two
hours each.

{C) One Team-4 played for 2 hours.

(D) Three athletes played seven hours.

Solution: Answer: (D)

Note: The differcnce between scatter-plot plane and
xy-plane: For scatter-plot plane, each point may have 3
clements. For instance, the elements of the point at left
up corner are (value of hours, Team-#, an athlete); for
xp-plane, each point has exact 2 elements.

Use plug-in method.

U

Answer = (D)
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1. Which of the lines described by the following equations
best fits these points?

(A)yz—x+5
(B)y=x+3
(C)y:x+5
(D)y=-x+3

307
o O s R
- Se Te
P
=1
0 Gallons j
2. In the scatter plot above, Brian took 4 distinct

motorcycles to test. The motorcycles are identified as O, R,
S, and T as shown. If the motorcycles are arranged in order
from best mileage per gallon to worst mileage per gallon,
which of the following should the correct order be?

A)QSRT B)LRS QO COTRS
DO RST
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Hours Played By Athletes
° Sf(x)=1100-200x
- 900- Team-|
< 800- Team.2
v -
p 700- eam
£ 600- Team-3
€ 500- Team-4
Y
:4()()_ 1 2 3 4 5 6 7 8 9
£ 300-
E 200- 4. In the figure above, the grid shows the number of
z 100 | : hours spent playing by thirteen athletes. Which of the
B I : i [ : : following is true, according to this grid?
0 05 1 15 2 25 3 35 4

Price per pound (dollars)

A supermarket sells pounds of peanutbutters and decides the
price per pound every month. The scatterplot above shows
the price and the number of pounds of peanutbutters sold for

17 months with the line of best fit and the equation for the line.

3. For how many of the 17 months shown above was the
number of pounds of peanutbutters sold less than the amount

predicted by the line of best fit?

(A) 11
B)9
e
(D)8

(A) Seven athletes played for less than 4 hours each.
(B) Four athletes played 7 hours.

(C) More Team-1 than Team-2 played more than one
hour each.

(D) Most athletes were Team-2.

5. Inthe figure above, the grid shows the number of
hours spent playing by thirteen athletes. Which of the
following is true, according to this grid?

(A) Seven athletes played for at most 3 hours each.
(B) More Team-2 than Team-3 played more than two
hours each.

(C) One Team-4 played for 2 hours,

(D) Three athletes played seven hours.
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I. The mean of 3 consecutive odd integers x, y, and z is
9. What is the median of the set [x, y, z, 13]?

(A) 11

(B) 8 Solution: Answer: (D)
)7 X+y+z=9x3=27
D) 10

x+(x+2)+(x+4) =27,
x=7
x=T,x+2=9,x+4=11
Set =[7, 9, 11, 13] -
y
+11

9
Median = —— =10
2

2. The mean of 3 consecutive even integers x, y, and z is
8. What is the median of the set [x, y, z, 6]?

(A) 11

(B)7 Solution; Answer: (B)
)8 X+y+z=8x3=24
(D) 10

x+{x+2)+(x+4)=24
x=6
x=6,x+2=8x+4=10
Set ={6, 8,10, 6]
s
Reorder: 6, 6, 8, 10

U

6+8
Median = —— =
2

3. The mean of 3 consecutive odd integers x, y, and z is
9. What is the mode of the set [x, y, z, 7]?

(A) 11 Solution: ‘ Answer: (C)
Eggg X+p+z=9x3=27
D) 10 x+(xe2)+(x+4)=27

x=17
x=7,x4+2=9x+4=11
Set =[7, 9, 11, 7]
U

Mode =7

4,  What is the mean

(A) 47 (21+4%)

of4*, 4% 4% and 47 9

(B) 85x 4°
(C) 1360
(D) 4444

Solution: Answer: (B)

454’ 145 1 47
4
2

444"+ 4 +4°

4% is a common factor.
1 tactoring
F+4+4 + 47
4
4£(5+16+64)

U

4 %85

5. What is the mean

(A) 47 (19 +4%)
(B)75x 4’

(C) 1360

(D) 47 +4% 4+ 4" 44"

of43, 44, 4 and 4" 2

Solution:

Answer: (D)

gt 8 4P

4

\
FERCRE BAE
— e ——
4 4 4 4

4214 4t g

309




310 Median-Mode-Mean-Range- Standard Deviation

6. If the mean of seven consecutive odd integers is », what
is the median of these seven integers?

A1 Solution: Answer: (B)
ég; ’51 Directly use the conclusion:
D)n-1 If the number of total terms of odd or even

consccutive integers is odd, median = mean,

U

Mean = Median = n

7. There are integers 1, 3, 6,-1,2, 5, 11,9, 10. Which of
the following is its median?

(A)4 Solution: Answer: (C)
(B)4.5 Increasing order:

(BN

(D)s.5 -1,1,2,3,5,6,9,10, 11

U

Median = 5

8. Ifthe mean of seventy-one consecutive odd integers is »
— 1, what is the median of these seventy-one integers?

A1

B)n Solution: Answer: (D)
©s Directly use the conclusion:
D)yn-1

If the number of total terms of odd or even
consecutive integers is odd, then median = mean.

Y

Mean = Median=#n—1

9, Let M1 be the median and M2 be the mode of the
following set of numbers, 2, 5, 6, 4, 1,2, 9, and 2. What is
the mean of M1 and M2?

(A)3

(B)2.5 | Solution: Answer: (B)
€)2 Order:1,2,2,2,4,5,6,9

(D)4 -

\J

. 2+4
Median =——=3
2

Mode =2

U

MI+M2 3+2
2

2.5

Mean =

Chart is shown below for the questions 10, 11, and 12.

Data Value 12131415
Frequency Value Tt2112]1317

10. What is the mode of the frequency distribution
shown above?

Solution: Answer: 5

The value of mode or median always comes from data
values, not from frequency values.

U

Mode =5

11. What is the median of the frequency distribution
shown above?

Solution: Answer: 4

Data value: 1,2,2, 3,3,4,4,4 5,5,5,5,5,5,5
Data Frequency: 1 2 2 3 7
\
There are 15 va[u'es at total.
{8 " humber is at the middle position.

U

The value of 8th term is median = 4

12, What is the average of the median and mode of the
frequency distribution shown above?

Solution: - Answer: 4.5

Median + Mode
2

Average =
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ITEM AND CUSTOMER INFORMATION
Number of
Customers

721

35

20

13
10

O <5 5. 6 7 8
Number of ltems

13. The bar graph above shows the number of items that
150 customers purchased from a department store. What is

the median of items purchased per customer?

(A) 4

B3 Solution: Answer: (B)
© 6

D)7 The questioh asks "median of items",

not "median of customers".

Customers is frequency.
s
<5 5 6 7 8

Frequency: 10 72 35 20 13

82 68

150 is an even number of values.

82+68
\
The values of 75th and 76th positions are 5.

J

. 5+5
Median = —— =5
2

Data value;

[4.  If six numers are 128, 121, 123, 121, 127, 133, which

of the following is their correct relationship?

(A) mode > median < mean
(B) mode > median > mean
(C) mode < median > mean

(D) mode < median < mean

Solution: Answer: (D)
Reorder the numbers first,
121, 121,123, 127, 128, 133
J,
[ 1234127
median =—— =125
R21+121+123+127+128+133
< mean = =125.5
6
mode = 121
U
Their relationship: mode < median < mean

15. The sides of a quadrilateral have lengths of 3x+5,
6x—12, 9x+7, and 2x—8. The mean of the lengths of sides is
23. What is the greatest absolute value of the difference
between the lengths of any two sides?

Solution: Answer: 50

3x+5+6x-1249x+7+2x -8
4

1
20y —-8=92, 20r =100, x =5

\

9x+7=9%5+7 =152 (greatest)
2x-8=2%x5-8=2 (smallest)

U

The greatest difference = 52 —2 = 50

=23
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16. For which of the following sets of numbers is the
median greater than the mean?

Solution: Answer: (A)

If the number of total terms of consecutive integers
is odd, then its median equals its average.

Median of [1, 2, 3, 4, 5] =3

U

Average of [l, 2,3, 4, 4 i| <3
25and < 5

[7. For which of the following sets of numbers is the
median less than the mean? -

Solution: Answer:.(C)

If the number of total terms of consecutive integers
is odd, then its median is equal to its average.

Median of [3, 4, 5, 6, 7} =5

U

Average of [3, 4, 5, 6, 8 ]> 5

# Tand>7

Mean 78
Median 83
Lower quartile 72
Upper quartile 92
Standard Deviation 9

18. The statistical information above provides a summary of
chemistry scores of 200 students at North Ridge High School.
Approximate 100 of the students in the statistical information

have chemistry scores

(A) from 68 to 91.
(B) less than 72.
(C) less than 99.
(D) from 72 t0 92,

Solution: Answer: (D)

| [ | | |

Quartiles/Median: 72 83 92
# of Students:  1,..., 50,51 ...100,101...150,151...200

\ A

A
About 100 students
have scores from 72 to 92

Note: 72 represents lower quartile;
92 represents upper quartile.
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19, Which of the following lists of numbers has the least

standard deviation?

(A)4,4,13 (B) 14, 14, 14 (C)6,4,8 (D)S5,7,9

Solution: Answer: (B)
Let x,, = average of numbers in a number set.

LA kX ety
Xg =

H

A deviation is the difference between a data
value and the average (mean) the data set.

X~ Xg

Standard deviation definition;

(.\'1 —-.Ta)z + (.1’2 - X, )2 +---(xn — Xy )2

n

v

If a choice has the least sun of squares of deviations,

that choice has the least standard deviation.

J
14414+ 14
LA ALY
3
(14-14)" +(14-14) + (14-14)" =0
U

Answer = (B)

Xa

20. The median of a list of 139 consecutive integers is 73.

What is the greatest infeger in the list?

Solution: . Answer: 142

139-1=138
(One number position for 73)
138+2 =69
mm 73, L
T
69 69

numbers  mumbers

U
73+ 69 = [142]

21. Inaset of 5 numbers, which of the following must not

affect the median?

(A) Increasing each number by 5
(B) Decreasing each number by 5
() Tripling each number

( D) Decreasing the least number only

Solution: Answer: (D)

Directly use the conclusion: If the number of values
is odd, then decreasing the least value or increasing
the greatest value does not affect median.

22. The median of a list of 39 consecutive integers is 23,

What is the greatest integer in the list?

Solution: Answer: 42
39-1=38
(One number [;osition for 23)
38+2=19
vy 23, ..
) T
19 19

numbers numbers

U

23+19=42

23. In aset of S integers, which of the following must not

affect the median?

(A) Increasing the smallest integer only
(B) Decreasing the largest integer only
(C) lncreasing the second smallest integer only

(D) Increasing the largest integer only

Answer: (D) .

Directly use the conclusion: If the number of values
is odd, then decreasing the least value or increasing
the greatest value does not affect median.

Solution:
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ITEM AND CUSTOMER INFORMATION

Number of Items Number of Customers
8 13
7 20
6 35
5 72
[.ess than 5 10

24.  The chart above shows the number of items that 150
customers purchased from a department store. What is the

median of items purchased per customer?

Solution: Answer: 5
Less than § 5.5 6---6 T T 8.8
N —

10 customers 72 customers 35 customers 20 customers 13 customers
L& thstomeds

l75ﬁ1 and 761
among 3's

5+5
median =——=35

25.  Inchart above, what is the arithmetic mean of items

purchased per customer?

(A) The mean cannot be determined.
®5
11
D)3

Solution: Answer: (A)

72-5+35:6+20-7+13.-8+10-x
150

U

The mean cannot be determined.

26. In the chart above, what is the mode of items purchased

per customer?
Solution: Answer: (D)
(A)8 5.5
(B) 72 72 customers
Ss appare most times.

)13 U
D)s

mode =5

Note: 72 is frequency, not a mode.

ITEM AND CUSTOMER INFORMATION

Number of Items Number of Customers
8 13
7 20
6 35
3 72
[ess than 5 10

27. The chart above shows the number of items that 150
customers purchased from a department store. Which of
the following can be determined from the information in

the chart?

I. The median of items purchased each customer
II. The mean of items purchased each customer
111. The mode of the number of items purchased

each customer

(A) Tonly

(B) I and Il only
(C) 11 only

(D) Il and Il only

Solution; Answer: (B)
Lessthan S 5---5 60 T 8.8
\MMW_I

10 customers 72 customers 35 customers 20 customers 13 customers

75" value + 76" value 545

Median =

2 2
Mean cannot be determined from the information.
Mode = 5

J

Answer is (B).

Note: Determining who is frequency is
important. For this question, frequency

is the number of customers.
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1. The mean of 3 consecutive odd integers x, y, and z is
9. What is the median of the set [x, y, z, 13]?

(A) 11
(B) 8
()7
(D) 10

2. The mean of 3 consecutive even integers x, y, and z is
8. What is the median of the set [x, y, z, 6]?

(A) 11
(B)7
)8
(D) 10

3. The mean of 3 consecutive odd integers x, y, and z is
9. What is the mode of the set [x, y, z, 717

(A) 11
(B) 8
©7
(D) 10

4, What is the mean of 44, 45, 4% and 47 2

(A) 4 (21+4%)
(B) 85x4°

(C) 1360

(D) 4444

5. What is the mean of 43, 44, 4 and 42

(AY 43 (19 +4%)
(B)75x 4°

(C) 1360

(D) 4% +4% + 4" 4"
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6. If the mean of seven consecutive odd integers is », what
is the median of these seven integers?

(A) 1
B)n
©5
Dyn-1

7. There are integers 1, 3, 6, -1, 2, 5, 11, 9, 10. Which of
the following is its median?

(A)4
(B) 4.5
©)s
(D) 5.5

8. [Ifthe mean of seventy-one consecutive odd integers is »
— 1, what is the median of these seventy-one integers?

A1
B)n
©s
Dyn-1

9. Let Ml be the median and M2 be the mode of the
following set of numbers, 2, 5,6, 4, 1, 2, 9, and 2. What is
the mean of M1 and M2?

(A)3
(B)2.5
(©)2
(D)4

Chart is shown below for the questions 10, 11, and 12,

Data Value 112131415
Frequency Value Ey212 (1317

10. What is the mode of the frequency distribution
shown above?

11. What is the median of the frequency distribution
shown above?

12. What is the average of the median and mode of the
frequency distribution shown above?
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14. Ifsix numers are 128, 121, 123, 121, 127, 133, which

ITEM AND CUSTOMER INFORMATION of the following is their correct relationship?
Number of
Customers

13.

150 customers purchased from a department store, What is

the median of items purchased per customer?

(A)4
(B) S
© e
D)7

4

72

35

20

13
10

3

(A) mode > median < mean

(B) mode > median > mean

(C) mode < median > mean

(D) mode < median < mean

O

The bar graph above shows the number of items that

<35

¥

5 6 7 8
Number of Items

15. The sides of a quadrilateral have lengths of 3x+5,
6x—12, 9x+7, and 2x-8. The mean of the lengths of sides is
23. What is the greatest absolute value of the difference
between the lengths of any two sides?
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16. For which of the following sets of numbers is the
median greater than the mean?

17. For which of the following sets of numbers is the
median less than the mean?

Mean 78
Median 83
Lower quattile 72
Upper quartile 92
Standard Deviation 9

18. The statistical information above provides a summary of
chemistry scores of 200 students at North Ridge High School.
Approximate 100 of the students in the statistical information

have chemistry scores

(A) from 68 to 91.
(B) less than 72,
(C) less than 99.
(D) from 72 to 92,
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19.  Which of the following lists of numbers has the least

standard deviation?

(A)y4,4,13 (B) 14, 14, 14 (C)6,4,8 (D)S5,7,9

20. The median of a list of 139 consecutive integers is 73.

What is the greatest integer in the list?

21. Inaset of 5 numbers, which of the following must not

affect the median?

(A) Increasing each number by 5
(B) Decreasing each number by 5
(C) Tripling each number

( D) Decreasing the least number only

22. The median of a list of 39 consecutive integers is 23.

What is the greatest integer in the list?

23. In a set of § integers, which of the following must not

affect the median?

( A) Increasing the smallest integer only
(B) Decreasing the largest integer only
( C) Increasing the second smallest integer only

(D) Increasing the largest integer only
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25.

(B) 5
©) 11
(D) 3

26.In

(A) 8
(B) 72
(©) 13
(D)5

ITEM AND CUSTOMER INFORMATION

Number of [tems Number of Customers
8 13
7 20
6 35
5 72
Less than 5 10

24, The chart above shows the number of items that 150
customers purchased from a department store. What is the

median of items purchased per customer?

Inn chart above, what is the arithmetic mean of items

purchased per customer?

(A) The mean cannot be determined.

the chart above, what is the mode of items purchased

per customer?

ITEM AND CUSTOMER INFORMATION

Number of ltems Number of Customers
8 13
7 20
6 35
5 72
I.ess than 5 10

27. The chart above shows the number of items that 150
customers purchased from a department store. Which of
the following can be determined from the information in

the chart?

I. The median of items purchased each customer
I1. 'The mean of items purchased each customer
111. The mode of the number of items purchased

each customer

(A) Ionly

(B) I and 111 only
(C) T only

(D) Il and Il onty
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2
B%

1. In the figure above, using the equally spaced spinner,
what is the probability of spinning either a P or a Q in one
spin?

|
(A)— —
64 Solution: Answer: (D)
|
(B)E » R , 1
P g
3
()= "or"
8
I U
(D)Z T
P, =P +Py=—t—=—
PorQ P Q g 8 4

2. In the figure above, using the equally spaced spinner,
what is the probability of spinning an S, an M or an O in
one spin?

I
(A)a Solution: Answer: (C)
I
(»)— P R
; ST MT g lo Ty
(C)—' o
8

(0)-

B vmoo=K+hs+ Ry

U

o |-
OO | r
oo | =
0o | W

3. In the figure above, what is the probability that equally
spaced spinner 1 will stop on N and equally spaced spinner
2 will stop on C if each spinner is given one spin?

( A)L Solution: Answer: (A)
64
1 1 1
(B)— Py=—s P =—
32 8
3 "and"
(c)-
8 U
[
(D)- | I
A =Ry xFkh=—Xx—=—
4 Nand C N C 8 8 64

4. In the figure above, what is the probability that equally
spaced spinner 1 will stop on either N or R and equally
spaced spinner 2 will stop on C if each spinner is given one
spin?

1 Solution: Answer: (B
(A)- (B)
64 |
1 P =— P —=— P o=
(B . N > Ig » fo
)32 8 8 8
|f01."/!lalldﬂ

(©): '

Ror =+ R

(D)=
4

_P(NorR) andC * Norr ><PC

PNorR =

= —X— == —

P
(NorR)and C 48 132
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5. A green box contains 5 items, of which four are good and
the rest are defective, and a yellow box contains 6 items, of
which two are good and the rest are defective. An item is
drawn randomly from each box. What is the probability that
one item is good and one is defective?

(A)—
225

Ok

(C)o.6s
(D)0.30
Solution: Answer: (B)
”alld 1 —_ "X 14
4 4 8
A green good and | yellow defective — _ >~ _ — - _
5 6 1§
2 1 1
A yellow good and 1 green defective — X =
6 5 15

Hidden meaning "or" ="+"
J

ﬁ green good and 1 yellow defective +

U

8§ 1 3
B

PI yeltow good and 1 green defective

7. What is the probability that a prime number is less than

10, given that it is at most 19?

3
(A)—
9 Solution: Answer; (C)
5
(B)“S- 8 prime numbers at most 19:
I 2,3,5,7,11,13,17,19
C —
© 2 4 of these above less than 10:
2 2,3,5,7
(D)
8 U
. 4 1
P=—=-—
8 2
Algebra Il | Pre-calculus | Calculus | Total
Male 25 35 40 100
Female 35 42 23 100
Total 60 77 63 200

6. What is the probability of choosing a prime number at
random firom the set = [0, 2, 4, 9].

(a)0
(B) 1

1
(C):

2

(D);

Solution: Answer: (C)

Only number 2 is a prime number,

8. The chart above shows the information about math
course a group of junior students were enrolled in. If a
student is chosen randomly from those who take Calculus
or Algebra I1, what is the probability that the student

belonged to female?

58
(A) —
100
65
B) —
100
71
(C) Tan 1 o
100 Solution: Answer: (A)
75 No joint
©) — X

100 J
Type: Conditional probability

U

23 35 58
P(A By = ———— == ——
100 100 100
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9. What is the probability of choosing a prime number at
random from the set = [1, 2, 4, 9].

(A) 50%

(B) 25%
I
(©) 3

(D) 056

Solution: Answer: (B)

Only number 2 is a prime number.
Number 1 is not a prime number.

U

|
P=—=25%
4

10. A pair of dice is tossed 2 times. What is the probability
that no 5s or 9s appear as the sum of the sides facing up?

7
(A)—
9
(B)30%
49
€)—
81

(D)0.5

Solution: Answer: (C)

[ A pair of dice = 2 element sets

I

A4
1 Use Fundamental Counting Principle.

6x6 =30

1,2,3,4,5,6 1,2,3,4,5,6
1+4  3+6
4+1 643
2+3 445
342 544
4 ways to get 5 and 4 ways to get 9
4+4=8

36 —8 =28 ways to get something else
28 B 7

36 9

The 2 events occur independently.

U

Psomclhing else —

749

P —X—
81

[;omething else % something else —

11. A pair of dice is tossed 3 times. What is the probability
that 5s or 3s appear as the sum of the sides facing up?

(A) 50%
I
(B)—
6
5 3
(C)(—)
6
{

O)_——
216

Solution: Answer: (D)

A pair of dice = 2 element sets

I

¥

Use Fundamental Counting Principle.
6x6=36
M.__V......._/

Total passibilitics
1,2,3,4,5,6 1,2,3,4,5,6
1+4 142
4+1 2+1
2+3
3+2

4 ways to get S and 2 ways to get 3

4+2=6
p 6 B |
$sor 3s as sum 36 6
The 3 events occur independently.
U
3 1 1 1 1
Ssordsassum — X X T F
6 6 6 216

12, Three teams, A, B and C, will play volleybali games. On
Tuesday, the team A will play the team B. On Thursday, the
team B will play the team C. On Saturday, the team C will

: 1
play the team A. In each game, every team has a ; chance to

win, What is the probability that the team A will win both its
games and the team B will lose both its games?

(A)=
3

(B)~
9

(c)o3i

(0)3‘7;_

Solution: Answer: (D)
The question doesn't provide the information

about loss and tie. We only can use the
information about win,

Team A wins its games with tecam B and
team C. Team C wins its game with team B.
J
Team A wins both its games and team B

loses both its games.
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13.  There are 3 teams, A, B and C, will play volleyball
games. On Tuesday, the team A will play the team B. On
Thursday, the team B will play the team C. On Saturday, the
team C will play the team A. In each game, every team has a
50 percent chance to win. What is the probability that team B
will lose both its games?

(A

(B)25%
(c)=
2

(D)0.35

Solution: Answer: (B)

The question doesn't provide the information about loss

and tie. We only can use the information about win.

!

I ]
P t0 8, B loses :5’ Pb‘to(,',B]oses :5
"both" = "and"
U
11 1 o
P(A to B, B loses) and (B to C, B loses) 5; = Z =25%

{4. A bag contains 3 yellow balls and 6 balls that are not
yellow. What is the probability that the first three balls
drawn at random from this bag will not be yellow?

Solution: Answer: 5/21 or .238

The question doesn't point out

"with retirn" or "with replace".

\

"without return” or "without replace”

U

6 5 4 5
P=RxPxP=—Xx—X—=—
9 8 7 2]

15. A bag contains 3 green balls and 7 balls that are not
green, What is the probability that the first three balls
drawn at random from this bag witl be green?

Solution: Answer: .008

The question doesn't point out
"with return" or "with replace".

d

"without return” or "without replace”

U

2 1 1
/’:ix“x—z—m%ﬂ.OOS
10 9 8 120

16. A circle has diameter 12 and a rectangle that is inside
the circle has length 6 and width 1. If one point is chosen
at random from the circle, what is the probability that one
point is chosen from the rectangle?

(A)6x
5 Solution: Answer: (C)
(B)— . :
67 A =r'm=6"nm=36m
(C)L A, =lw=1x6=6
6r U
(¥4
(D)= 46 1
P = —— =
4, 36m 67

x4 8 5 9 12

17.  When a number is selected randomly from the 6
numbers shown above, the probability that the number will
be less than 8 is 0.5. Which of the following could be the
value of x?

(A)9

B0 Solution: Answer: (B)
{C)8 A

(Dy 10 probabilty = 0.5 =~ ==

numbers at least 8
8,9, and 12
3 numbers less than 8

[o] ,4,ands

could be
U

Answet is (B).
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o
o

18. In the figure above, a rectangular box is marked with &
on exactly two adjacent surfaces. If the box lands so that a

% appears on the top surface, what is the probability that
the bottom surface does not have a ¢ on it?

(A)0
(B)-~

3
(€)1

(D)os

Solution: Answer: (C)

When & shows on the top, & will never
show on the bottom. So the probability

that & will not show on the bottom is 1,

Y

Answer is (C).

19. In the figure above, suppose the rectangular box is a
cube. It is marked with % on exactly two adjacent surfaces.
If the cube lands so that a & appears on the top surface,

what is the probability that the bottom surface has a & on
it?

(A)os
(B) o
()1

(D)~
3

Solution: Answer; (B)

When  shows on the top, & will
never show on the bottom. So the

probability that & will not show on
the bottom is 0.

U

Answer is (B).

20. There are 12 cards that are numbered in the order from
0to 11. If two of the cards selected at random, what is the

probability that the two cards have distinct prime numbers?

15 5 2 1
A) — B) — C) = —
(A) p (B) 3 (©) ; O 5

Solution: Answer: (B)
Prime numbers: 2, 3, 5,7, 11

U
5 A s

b — e m—

;2/_311 33

Py

wo-distict prime ~

A B C

Note: Figure above not drawn to scale.

21. In the figure above, the length of segment AB is 4x and
the length of segment BC is 3x. Tf a point is chosen at
random from segment AC, what is the probability that point
will lie on AB?

3
(A) —

4

4
(B) j; Solution: Answer: (B)

5 Total =4x+3x =Tx
©) —

3 U

3 4x 4
(D)_ P.m o

5 Tx 7

2
22. At asupermarket, — of the items are discounted by
7
! , .
70 percent, —of the items are discounted by 40 percent,
7

3 .
— of the items are discounted by 50 percent, and rest items

are not discounted. If one item is to be selected randomly,
which of the following is the probability that the item is
discounted by 40 percent or 50 percent?

3
(A) =
.
1
B~
2
3
© —
98

3
O) —
49

Solution: Answer: (A)
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23. In the figures above, if one of them is selected randomly,

what is the probability that the number of vertices in the

figure will be at least 4 7

(A) 038

Solution: Answer: (A)
I "at least 4" =4,5 and 6
®) - ‘
5 4 figures have vertices equal or more than 4.
2
© = U
> 8
(D) 60% Pe=—=—=0238
5 10

2
24. At a supermarket, — of the items are discounted by 70
7

I 3
percent, -:;of the items are discounted by 40 percent, E of

the items are discounted by 50 percent, and rest items are
not discounted. If one item is to be selected randomly,
which of the following is the probability that the item is not
discounted?
3 3
A) = (D) —
7 49

(B) : © 2
2 14

Answer: (C)
The sum of probabilities of all items = I.

U
2 1 3 9 5
[~ —+—+—[=]1-— =~
7 7 14 14 14

25. There are 8 cards that are numbered in the order from

Solution:

0 to 7. If three of the cards selected at random with return,

what is the probability that the three cards are even?

M1 B) L © 2 (D) L
8 2 4

Solution: Answer: (B)
Even numbers: 0, 2,4, 6

r Three-even —

Algebra I | Pre-calculus | Calculus | Total

Male 25 35 40 100
Female 35 42 23 100
Total 60 77 63 200

26. The chart above shows the information about math course
a group of junior students were enrolled in. If a student is
chosen randomly from those who take Algebra II, what is the

probability that the student chosen is male?
35

A) —
100

25
®B) —
100

Solution: Answer: (C)

25

© —
60 No joint
75

®) — ¥

100 Type: Conditional probability

U

25
P(AIB)="—"
60

27. The chart above shows the information about math course
a group of junior students were enrolled in. If a student is
chosen randomly, what is the probability that the student is

male and he takes Pre-calculus 7

35
(A) —
100

65
B) —

100 Solution: Answer: (C)

7 Male and Pre-calculus occur together,
€y — e

40 A joint exists.

40
®) - v

100 Type: Joint probabilty

y

35 7
P(ANBy=———=—
200 40
Grand Total




Elementary Probabilities

327

1. In the figure above, using the equally spaced spinner,
what is the probability of spinning either a P or a Q in one
spin?

(A)l
64

(B)--
16

(c)2
8

(D)~
4

2. In the figure above, using the equally spaced spinner,
what is the probability of spinning an S, an M or an O in
one spin?

(A)_L
64

(B)_l~
16

(c)>
8

(o)

3. Inthe figure above, what is the probability that equally
spaced spinner 1 will stop on N and equally spaced spinner
2 will stop on C if each spinner is given one spin?

(A)—
64

(3)—
32

(c)2
8

(D)~
4

4. In the figure above, what is the probability that equally
spaced spinner | will stop on either N or R and equally
spaced spinner 2 will stop on C if each spinner is given one
spin?

(A)L
64

(B)_l_
32

(©)>
8

(D)=
4
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5. A green box contains 5 items, of which four are good and
the rest are defective, and a yellow box contains 6 items, of
which two are good and the rest are defective. An item is
drawn randomly from each box. What is the probability that
one item is good and one is defective?

(A)—

225
(1)

5
(C)o.6s
(p)0.30

6. What is the probability of choosing a pritne number at
random from the set = [0, 2, 4, 9].

(a) 0
(B) 1

(c)=-
4

2

(D);

7. What is the probability that a prime number is less than

10, given that it is at most 197

5
(A)—
9
5
B)—
8
1
©)—-
2
2
(D)—
8
Algebra Il | Pre-calculus | Calculus | Total
Male 25 35 40 100
Female 35 42 23 100
Total 60 77 63 200
8. The chart above shows the information about math

course a group of junior students were enrolled in. Ifa

student is chosen randomly from those who take Calculus

or Algebra 1I, what is the probability that the student

belonged to female?

W
100
65
100
77
100
15

0 —
100

B)

©
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9. What is the probability of choosing a prime number at
random from the set = [1, 2, 4, 9].

(A) 50%
(B) 25%

(©) -

(D) 06

10. A pair of dice is tossed 2 times. What is the probability
that no 5s or 9s appear as the sum of the sides facing up?

7
(A)—
9
(B)30%
49
(C)—
81

(D)0.5

I, A pair of dice is tossed 3 times. What is the probability
that 5s or 3s appear as the sun of the sides facing up?

(A) 50%

(B)l
6

53
6

]
D)—
216

12, Three teams, 4, B and C, will play volleyball games. On
Tuesday, the team 4 will play the team B. On Thursday, the
team B will play the team C. On Saturday, the team C will

1
play the team A. In each game, every team has a ; chance to

win. What is the probability that the team A will win both its
games and the team B will lose both its games?

()=
3
(B)~
9

(c)o3i

(1‘))%
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13, There are 3 teams, 4, B and C, will play volleyball
games. On Tuesday, the team A will play the team B. On
Thursday, the team B will play the team C. On Saturday, the
team C will play the team A. In each game, every team has a
50 percent chance to win. What is the probability that team B
will lose both its games?

(a1

(B)25%

()=
2

(D)0.3s5

14. A bag contains 3 yellow balls and 6 batls that are not
yellow. What is the probability that the first three balls
drawn at random from this bag will not be yellow?

15. A bag contains 3 green balls and 7 balls that are not
green, What is the probability that the first three balls
drawn at random from this bag will be green?

16. A circle has diameter 12 and a rectangle that is inside
the circle has length 6 and width 1. If one point is chosen
at random from the circle, what is the probability that one
point is chosen from the rectangle?

(A)6x
5

(B)a‘
1

(C)g;

6
(D)—g‘

x4 8 5 9 12

17.  When a number is selected randomly from the 6
numbers shown above, the probability that the number will
be less than 8 is 0.5. Which of the following could be the
value of x?

(A)9
B0
(€)38
(D) 10
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18. In the figure above, a rectangular box is marked with &
on exactly two adjacent surfaces. If the box lands so that a

% appears on the top surface, what is the probability that
the bottom surface does not have a & on it?

(A)o0
(B)~

3
(c)1

(D)os

19. In the figure above, suppose the rectangular box is a
cube. It is marked with ¥ on exactly two adjacent surfaces.
If the cube lands so that a & appears on the top surface,

what is the probability that the bottom suiface has a % on
it?

(A)os
(B) 0
(1

(D)~
3

20, There are 12 cards that are numbered in the order from
0 to 11. If two of the cards selected at random, what is the

probability that the two cards have distinct prime numbers?

@2 ® © 2 ) -
66 33 3 9

-

]
A B C

Note: Figure above not drawn to scale.

°

21. Inthe figure above, the length of segment AB is 4x and
the length of segment BC is 3x. If a point is chosen at
random from segment AC, what is the probability that point
will lie on AB?

3
(A) —
4

4
B) -
7

2
©) -
3

3
D)~
5

2 . .
22. At asupermarket, — of the items are discounted by
7
! .
70 percent, —of the items are discounted by 40 percent,
7

3 .
—of the items are discounted by 50 percent, and rest items
14

are not discounted. If one item is to be selected randomly,
which of the following is the probability that the item is

discounted by 40 percent or 50 percent?

3
A) -

7

1
B) ~

2

3
€ —

98

3
D) —
49
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23. In the figures above, if one of them is selected randomly,

what is the probability that the number of vertices in the

figure will be at least 4 ?
(A)0.8

1
®B) —

5

2
© -
5

(D) 60%

2
24, At a supermarket, ; of the items are discounted by 70

1 3
percent, ; of the items are discounted by 40 percent, — of
14

the items are discounted by 50 percent, and rest items are
not discounted. If one item is to be selected randomly,
which of the following is the probability that the item is not
discounted?
3 I
(A) - (B) -
7 2

©) 2 (D) =l
14 49

25. There are 8 cards that are numbered in the order from
0 to 7. If three of the cards selected at random with return,

what is the probability that the three cards are even?

I 3 1
A)l B) — - —
A ()8 (C)2 (D)4

Algebra Il | Pre-calculus | Calculus | Total

Male 25 35 40 100
Female 35 42 23 100
Total 60 77 63 200

26. The chart above shows the information about math course
a group of junior students were enrolled in. If a student is
chosen randomly from those who take Algebra II, what is the

probability that the student chosen is male?

35
(A) —
100

25

(B) —
100
25

© —
60
75

D) —
100

27. The chart above shows the information about math course
a group of junior students were enrolled in. If a student is
chosen randomly, what is the probability that the student is

male and he takes Pre-calcuius ?

35
(A) —

100

65

B) —
100

7
© —
40
40

{00

(D)
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Note: Figure above not drawn to scale,

1. In the figure above, the large circle has diameter 16
and the small circle has radius 2. If a point is chosen
randomly from the large circle, what is the probability
that the point chosen will be in the shaded region?

I

(A)—
16
l

(B)—
8

2
© -
9

15
D)—
16

Solution: Answer: (D)
Mg =8°70 =647
/lsma” = 22 o= 4”

Y

= Alafge B Asma[[ _ 64 —4m B 1_5
64 16 .

P

4 f[arge

Note: Figure above not drawn to scale,

2. Inthe figure above, the circle has radius 10 and the
triangle that is an equilateral one has length of side 2. If
a point is chosen at random in the circle, what is the
probability that the point chosen will be in the triangle?

3

Gy :
1007 Solution: Answer: (A)
3
®)-= Agrate = 1077 = 1007
© 3 SN 2
(D) 7 triangle 4 - 4 =3

U
A

triangle

ﬁ

1007

P:

4 ICircle

Note: Figure above not drawn to scale.

3. In the figure above, the circle has radius » = 8 and the

square has diagonal d = 4«/-2- . If a point is chosen randomly
in the circle, what is the probability that the point chosen
will be in the square?

Eg; 4 Solution: Answer: (C)
4
(C)_f__ Acirclc =87 =064r
v 4 PR S v
(D) 2r square 3 4°=16
U
o tame _ 161
Acircle 647 4
W
{

Note: Figure above not drawn to scale.

4. Inthe figure above, the rectangle has length /=9 and
width w = 3 and the circle has diameter 6. If a point is
chosen at random in the rectangle, what is the probability
that the point chosen will be from the interior of the
rectangle and exterior of the circle?

(A) x Solution: Answer: (B)
3 Arectangle =/xw=9x3 = 27J
V4
- 2 2
®B) 1 3 Ao =1 7=3"m=97
(C) 37 1
D) 2n
p= Arect:mgle B Acirclc _ 27-97%
Arec!angle 27
U
27 97 7
27 27 3
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Note: Figure above not drawn fo scale.

I. In the figure above, the large circle has diameter 16
and the small circle has radius 2. If a point is chosen
randomly from the large circle, what is the probability
that the point chosen will be in the shaded region?

1
(A)—
16

I
B)—
()8

2
© -
9

15
(D)—
16

Note: Figure above not drawn to scale.

2. In the figure above, the circle has radius 10 and the
triangle that is an equilateral one has length of side 2. If
a point is chosen at random in the circle, what is the
probability that the point chosen will be in the triangle?

RN
100~

N

B)—

w
© 3

D) =

(A)

Note: Figure above not drawn to scale.

3. In the figure above, the circle has radius » = 8 and the

square has diagonal d = 4\6 . If a point is chosen randomly
in the circle, what is the probability that the point chosen
will be in the square?

(A)dn
B)x

I
C)—
4
(D)2

/

Note: Figure above not drawn to scale.

4. In the figure above, the rectangle has length / = 9 and
width w = 3 and the circle has diameter 6. If a point is
chosen at random in the rectangle, what is the probabifity
that the point chosen will be from the interior of the
rectangle and exterior of the circle?

=
3

®)1-=
3

(©C) 3
D) 2n
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1, If Mr. Smith tutors three students, what is the
probability that at least one is a girl?

Solution: Answer: 7/8 or .875
Only two states: girls and boys.

Use T =2" to get the total possibilities,
where # is the number of students.

7=2"=8
Method 1
Only one pattern has no girl.
P=1-1/8=17/8=0.875
Method 2
Order doesn’t matter.
There are 3 elements.

For “at Icast one is a girl™:
1 position for 1 girl
2 positions for 2 girls
3 positions for 3 girls
Possibilities of “at least one is a girl”:

3 3x2 3x2xl

-t + =343+1=7
I 21 31
Y
7 —_—
Patleast one girl = g =0.875

2. If3 coins are to be flipped, what is the probability
that exactly 2 tails will be flipped?

3
*) = _
8 Solution: Answer: (A)
5
(B) E Only two states: tails and heads.
. Use T =2" to get the total possibilities,
©) — where # is the number of coins.
8
: 7T=2"=8
(D) Z Order doesn’t matter.
3 elements, 2 positions
A
3Ix2
2

U

3
Poxact 24ails =

8

3. 1f4 coins are to be flipped, what is the probability that
exactly 3 heads will be flipped?

3
(A) —

4 .

Solution: Answer: (D)

(B) g Only two states: tails and heads.

9 Use T=2" to get the total possibilities,
©) — where #» is the number of coins.

| 7=2"=16
(D) Z Order doesn’t matter.

4 elements, 3 positions

\

4x3x2
=4
3!
U
4
PExact3 heads = E = 4

4. If Mr. Bush has three children, what is the probability
that at least two are boys?

Solution: Answer: 1/2 or .5

Only two states: girls and boys.

Use 7 =2" to get the total possibilities,
where # is the number of children.

T7=2 =8
Order doesn’t matter.
There are 3 elements.
For “at least two are boys™:
2 positions for 2 boys
3 positions for 3 boys
Possibilities of “at least two are boys™:

3x2 3x2xl
+ =3+1=4
21 31!
U
p _4_ 1
At least 2 boys 8 2




336 Probabilities Involving Combinations or Permutations

5. What is the probability of getting exact three heads when
flipping four coins?

Solution: Answer: 1/4 or .25

Only two states: tails and heads.

Use T = 2" to get the total possibilities,
where # is the number of coins.

T=2"=16
Order doesn’t matter,
There are 4 elements.
For “exact three heads”:
3 positions for 3 heads
Possibilities of “exact three heads”:

4x3x2
31

U

4 |
PExactS heads — ;g :1'

6. What is the probability of getting exact two tails when
flipping three coins?

Solution: Answer: 3/8 or .375

Only two states: tails and heads.

Use 7' = 2" to get the total possibilities,
where # is the number of coins.

T=2"=8

Order doesn’t matter.

There are 3 clements,
For “exact two tails”:

2 positions for 2 tails
Possibilities of “exact two tails™:

3><2_
20

3

U

P

Exact 2 tails

oo | w

7. The figure above represents four offices, which will be

arranged at random to 4 teachers, one teacher per office. If

Dr. Smith and Ms. Bush are 2 of the 4 teachers, what is the

probability that each of the two teachers will be arranged an

office at either end?

1
(A) —
12
1
B) —~
6
1
© -
8

o)~
4

Solution: Answer: (B)
(1)  Total Possibilities

4 positions, 4 elements
Order does matter.
4.3.2.1=24
(2) Possibilities for the 2 teachers

2 ends 2 middles

2] - [2] [i] -4
or

1342{12341

N —4
1432(12431

(1) and (2)
U

3) p 4 1
24 6
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I, If Mr. Smith tutors three students, what is the
probability that at least one is a girl?

2. 1f 3 coins are to be flipped, what is the probability
that exactly 2 tails will be flipped?

3
A) —
8

5
®) —
8

7
© —
8

I
(D) —
4

3. If 4 coins are to be flipped, what is the probability that

. exactly 3 heads will be flipped?

3
A —
4

5
(B) —

-~ o0

© -
8

(D) —
4

—

4. 1f Mr. Bush has three children, what is the probability
that at least two are boys?
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5. What is the probability of getting exact three heads when
flipping four coins?

6. What is the probability of getting exact two tails when
flipping three coins?

7.  The figure above represents four offices, which will be
arranged at random fo 4 teachers, one teacher per office. If

Dr. Smith and Ms. Bush are 2 of the 4 teachers, what is the
probability that each of the two teachers will be arranged an

office at either end?
|
(A) —
12
1
(B) —
6

|
© -
8

©) -
4




Probability Involving Fundamental Counting Principle 339

=]
(8]

Note: Figure above not drawn to scale. .
. . _ . Note: Figure above not drawn to scale.
1. In the figure above, Jennifer spins the arrow twice.

The fraction m/n is formed, where m is the number of the | 2+ In the figure above, Stephanie spins the arrow twice. The

sector where the arrow stops after the first spin and  is fraction mi/n is formed, where m is the number of the sector
the number of the sector where the arrow stops after the where the arrow stops after the first spin and » is the
second spin. On every spin, if each of the numbered number of the sector where the arrow stops after the second
sectors has an equal chance that the arrow stops on the “spin, On every spin, if each of the numbered sectors has an
sector, what is the probability that the different fraction equal chance that the arrow stops on the sector, what is the
min is less than 19 . . . 1
probability that the fraction #/n is less than — ?
(A) 91 Solution: Answer: (A) 2
py (. 2 element sets (A)ﬂ .
s J 64 Solution: Answer: (C)
(B)—
) 64 Use Fundamental Counting Principle. ( B)I_S M 2 element sets
19 i 64 2
(c)— 3 o
64 Total possibilities = 8x 8 = 64 (c)— Use Fundamental Counting Principle.
16
(D)i ). min<l S Total possibilities = §x 8 = 64
64 (D)—
m 1
1ririit 6 | @) —<=
3 3 3 > 3 ?
2345678 n
2 (2 2 (2 2 (2 rirttl
FRv ety Ve bl P R
272 1}y2(2 1
33 (3 33 | TET LT =T
== | === |,== 546 3/7\8 4
4 5 2) 7 8
3 3
4220404 X 778 |
5 3/ 7 2 i
$
_5_53,2 Restricted possibilities = 12
6 78 i
6 (6
-, | === 12 3
7 4 3) Pf coom v T
raction —<-- 64 16
7 n
8
l

Restricted possibilities for m/ n < 0 = 21
21

3). =—
®) pﬁ'aclion % <1 64
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3. A list is composed of all possible 3-letter combinations
formed by using the letters above such that the last letter is
R and one of the remaining letters is S. No letter is used
more than once in a combination in the list and one 3-letter
combination is at random chosen from the list. What is the

probability that the combination chosen will be SNR?

5
(A)—
49

6
B)—
49

5
©) —
10

!
@) —
10

M,N,O P, QRS

Solution: Answer: (D)

). [1]x x[1] =5

§  MNOPQ R

@. [s] «[i]x[i]=5

AMNOPO § R

Y

(a)

All possible combinations =5+5=10
(). By (1), only one combination is SNR.
By (2), no any combination is SNR.

U

P=1/10
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o0
(o2

Note:; Figure above not drawn to scale.

1. In the figure above, Jennifer spins the arrow twice.
The fraction m/n is formed, where m is the number of the
sector where the arrow stops after the first spin and # is
the number of the sector where the arrow stops after the
second spin. On every spin, if each of the numbered
sectors has an equal chance that the arrow stops on the
sector, what is the probability that the different fraction
m/n is less than 1?2

()2t

64
5
(B)—
64
19
(c)—
64

()=
64

oo
(s

Note: Figure above not drawn to scale.

2. In the figure above, Stephanie spins the arrow twice. The
fraction m/n is formed, where m is the number of the sector
where the arrow stops after the first spin and # is the
number of the sector where the arrow stops after the second
spin. On every spin, if each of the numbered sectors has an
equal chance that the arrow stops on the sector, what is the

1
probability that the fraction m/u is less than — ?
2

(A)E
64
(B)E
64
(©)--
16

()=
64
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M,N,O, P, O, R, S
3. A list is composed of all possible 3-letter combinations
formed by using the letters above such that the last letter is
R and one of the remaining letters is S. No letter is used
more than once in a combination in the list and one 3-letter
combination is at random chosen from the list. What is the

probability that the combination chosen will be SNR?
-
49
6
(B)—
49
5
<€) —
10
1

D) —
10
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I, IfcosS4°=tanx’, what does x equal?

(A)0.53
(B) 40
(C)-0.53
(D) 30.45

Solution: Answer: (D)
Use a TI graphing calculator.
2nd ANGLE [:° ENTER

\

cos 54" =tan x

v

tan”" (cos 54°) =X
J

x=tan"' (0.588)

Degrec Mode

U

x~30.45

2. Convert the degrees to radians or the radians to degrees

% o . . . .
for — and 160 . Which of the following a pair of results is

5
true?

(Radians are assumed if no unit of measrement is indicated.)

(A) 36° and 2.79
(B) 62° and 4.13
(C)20° and 27

(D) 26° and 3.89

Solution:

Answer: (A)
7 180 o
—.— =36
5 &
and
160.—— = 2.79%

180

w
3. fO<x<— and cosx =4sinx, what is the value of x ?

(A) 43
(B) 0.55
(C) 14.04
(D) 25.61°

[}

2

Solution: Answer: (C)

cosx =4sinx
J

4sinx

Cos X

T
4. Ifarcsin(sinx) =0and 0 < x £ —, thenx could equal
2

(A0

T

(B)—~
2

/g

O
3

o)~
4

Solution:

Since siny and arcsin x are inverses of

T
each other on the interval 0 < x <—,
2

x could be equal to 0 if arcsin(sin x) = 0.

or
sind =sin x

x=0

Answer: (A)




344 Degrees, Radians, and Their Interchange

n
5. If0<x<— and cosx—2sinx =0, what is the value
2

ofx ?
(A) 0.64
(B) 0.59 Solution: Answer: (C)
(C) 26.57° cosx—2sinx =0
) | ° cosy = 2siny
(D) 25.67

\2
1
tan x = —

U

1 o
0 = tan™ [E) =x, x=26.57

6. Convert the degrees to radians or the radians to degrees
4 =] . . . .
for —5— and 260 . Which of the following a pair of results is

true?

(Radians are assumed if no unit of measrement is indicated.)

(A) 36° and 5.45
(B) 63° and 5.45
(C)36° and 4.54
(D)26° and 5.34

Solution: Answer: (C)
7 180 o
——=30
5 =z

and

T R
260-—— =~ 4.54
180

7. If sin@ =

which of the following is one possible

?

tan &

radian measure of the angle 8 7

(A)51.83"
(B)-1.618"
(C) 0.905"
(D)0.618

Solution: Answer: (C)

sin g =
tan 0 Sil‘l 9

.2
, sin" @ =cos 8

sind = -
sin @

2
[-cos” @ = cosO
s
cos’ 6 +cos@—1=0

\

Let cos @ = x.
X ax-1=0
(You may use a calculator to solve it.)

Solve for x.

~—1.618 < -1

x=cosf
—I<cosd sl -1<x<]
x; <—lis wrong.

71+\/§

2
cos@=0.618

U

8 =cos ' 0.618 ~ 51.83° or 0.905"

~ (0,618

.\'2 =
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g 3
8. For0 <@ <—, ifthe slope of line Z; is — and the slope
2 4

3
of line L, is —, which line has the bigger measure @ of the
5

angle formed by the line and x-axis?

(A) L,

(B) No way to know
(C) none

(D) L

Solution: Answer: (D)
3
tan g =—
4
\2

43 .
6, = tan”' = ~36.87
4

3
tan g, =—
5
\B
43 o
0, = tan ~5— =~ 30.96

U

6, > 6,

9, If sind =

tan @

degree measure of the angle € 7

(A) 0.905°
(B) -1.61°

, which of the following is one possible

(C) 51.83°
(D) 38.17°

Solution: Answer: (C)

1 1

tan @ siné

cos

sind =

\

. 2
, 8Sin"@ =cos @

. cos
sinf =
sin@

e
1—cos® 6 = cos @
\
cos’ B+cosf-1=0

e

Let cos@ = x.
X 4x—1=0
{You may use a calculator to solve it.)

Solve for x.

\2
s
2

~-1.618 <1

,\'1:

X =cosé
—1gcosfd<l > -1y <
J

x <—liswrong.

—1+\/g

2
cosx =0.618

U

0 =cos '0.618~51.83°

Xy = ~ (0.618
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I. Tfcos54°=tanx’, what does x equal?

(A)0.53
(B) 40
(C)-0.53
(D) 30.45

2. Convert the degrees to radians or the radians to degrees

Vs o . . . .
for — and 160 . Which of the following a pair of results is
5

true?

(Radians are assumed if no unit of measrement is indicated.)

(A)36° and 2.79
(B) 62° and 4.13
(C)20° and 27

(D)26° and 3.89

ﬂ .
3. If0 < x <— and cosx = 4sinx, what is the value of x ?

(A) 43
(B) 0.55
(C) 14.04°
(D) 25.61°

.
4. Harcsin(sinx) =0and 0 < x £ —, thenx could equal
2

(A0

T

(B) -
2

7
©)—
3

o=
4
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n ) .
5. If0<xy<— and cosx~—2sinxy =0, what is the value
2

ofx?

(A) 0.64
(B) 0.59
(C) 26.57
(D) 25.67°

o]

6. Convert the degrees to radians or the radians to degrees

for z and 260°. Which of the following a pair of results is
5

true?

(Radians are assumed if no unit of measrement is indicated.)

(A)36° and 5.45
(B) 63° and 5.45
(C) 36" and 4.54
(D)26° and 5.34

7. fsind= , which of the following is one possible

tan &
radian measure of the angle 8 ?

(A)51.83"
(B)-1.618"
(C) 0.905
(D) 0.618"
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3
8. For0<@< f’ if the slope of line Z; is " and the slope
2

3
of line L, is —, which line has the bigger measure & of the
S

angle formed by the line and x-axis?

(A) L,
(B) No way to know
(C) none

(D) L,

9. If sind =

, which of the following is one possible
tan @

degree measure of the angle 8 ?

(A) 0.905°
(B) -1.61°
(C) 51.83°
(D) 38.17°
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1. If the ratio of length of a rectangle to width of the rectangle
is 3, what is the cosine of the angle formed by the diagonal

with the longer side?

(A)0.92 Solution: Answer: (D)
(B) 0.83

(C)0.91

(D) 0.95 V(3a) +d’ a

3a
3a 3a

\/(30)2 rat i \/9(12 +d
U

COosSxy = Sa = 3/
N T AN T

or

COsSXY =

~ .95

cos(tan " (1/3)) = .95

3. If a small ball is laid one hundred feet from a building that
is 450 feet tall, what is the degree measure of the angle of
depression from the upside of the building to the ball?
(A)22.17°
(B)7747°
(C)45°
(D) 25.67°
(E) 77.83°

Solution: Answer: (B)

¥ =tan '4.5~77.47°

4. Which of the following expressions is equal to

.2 2
sin” @—cos” & /4
,where 0 <8 <—7?

2. If Q is the angle formed by the line 3y = 6x + 9 and the

x-axis, then mZQ = @ is equal to

(A) 38.33°
(B)39.40° Solution: Answer: (D)
(©)23.32 3= 6x 19
(D) 63.43 !
y=2x+3
J
slope =2

tan & = slope

Y
tan @ =2
y

msZQ=0=1tan"' 2 =63.43°

cos” G—-sin @ 2

(A) 1
cos” O —sin’ @
2

(B)

©-1
D) cos’ O —sin’ 0

Solution: Answer: (C)

.2 2
sin“@—cos” @
4 . 4
cos O—sin 0

\

2
—{cos in" @

cv.)s2 in- @ (cos2 o+ sin2 9)
U
| |
(51112 6 + cos’ 9) 1
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5. Which of the following values is equivalent fo

(2cosx)(9 cos x}+ (3sin x)(6sin x)?

(A) 1
(B) 18
<)o
(D) 12

Solution:

(2 cos x)(9cos x) + (3sin x){(6sin x)

J

18cos” x +18sin” x
\J

18 (cos2 x +sin’ x)

U

18x1=18

Answer: (B)

6. Which of the following is equivalent to

(cos x —sinx)(sin x +cos x) + (sin x —cos x)(cos x +sin x)?

(A) 2sin® ¥
B)2
(&L
Oy 1

Solution: Answer: (C)
(1
(cos x —sin x)(sin v+ cos x)
{
(cos x —sin x){cos x +sin x)
1
i’
()

(sinx —cos x)(cos x +sin x)
2
(sin x —cos x)(sin x + cos x)
$
s2-c?
By the results of (1) and (2)

U

2 2. 2 2
cC—-s+s —-¢" =0

(A)9.75
(B) 5.73
(C) 4.02
(D) 11.01

Note: Figure below not drawn fo scale.

35°

B

A

C

7. In the figure above, what is the sum of AC and BC'?

Solution:

Answer: (A)

. ... BC
sin35 =
7

"

BC =7sin35° ~ 4,02

and
s A
c0s35 =—
7
2

AC =7 cos35° ~5.73

U

AC+BC =975
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8. Ifthe degree measure of an angle is 73°, what is the

radian measure of the angle?

(A) 0.24
(B) 127
(C) 1.44
(D) 1.23

9. If the ratio of length of a rectangle to width of the rectangle

is 2, what is the cosine of the angle formed by the diagonal

Answer: (B)
Use a TI graphing calculator,

Enter 73

Press [2nd] and ANGLE.
select 1:° and Press |ENTER |.

You will see 73°.

Press . Select Radian.
Press and press

You will see:

73

Press

You will see;

Solution:

o

©

73
1.2741

with the longer side?

(A) 0.96
(B) 1.89
(C) 1.98
(D) .89

Solution: Answer: (D)
\[(Za)z +a’
a
X
2a
2a 2a
CosY =

Joay v Nad +d

COSX = 2a =21~89
D s AN

cos(tan "' (1/2)) = .89

10.  Where defined,

(A) cosx
(B) tanx
(C) -cscx
(D) -cos x

353
sinxy—cosy |
——— isequal to
| —tany
Selution: Answer: (D)
sinx—cosx sinx—cosx
I — tany S
COS Y

v

sinx—cosx  —(cosx—siny)

€OSs X — sinx cOS X — Sinx

Cos X COs X

!

- M cos X
M

4—=COsS XY

11. What is the measure of the smallest angle in a 3-4-5 right

triangle?

(A) 0.64°

(B) 36.87°
(C) 38.67°
(D) 63.82°

Solution:

Answer: (B)

. 13 °.
v=sin —=36.87
5
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12, Inthe xy-plane, if three points are A(2, 3), B(S, 3) and
C(5, 7), what is the tangent of ZACB?

4
(A) -
3
7
B) -
> Solution: Answer: (D)
2 F 3
© —
4 c(,7
3
D) —
4 A(2,3) B(5,3)
5-2 3
tanC =——=—
7-3 4

13. Forallx, sin(2z +x)+sinx +sin(x +7) =

(A) sinx
(B) sin2x—2sinx
(C) sin x+2cosx

(D) 2sinx+ sin® x

Solution: Answer: (A)

sin(27 + x) +sinx +sin(x + 7)

sin(27 + x) =sinx

sin(x +7) = —sinx

U
sinx+,sin{7si(=

A C

12
14. In triangle ABC in the figure above, if cos 4 = E, then

which of the following iscos B 7

Solution: Answer: (D)

13
(A) — 12
5 cosd=—
By —
12 \
12 5-12-13 right triangle.
<€) —
3 B
5
D) —
13 i3 5
A 12 C
U
S
Cos B =—

13

15. Forallx, cos(2x +x)+sinx+sin(x+7) =

(A) cosx+2sinx
(B) cosx—2sinx

(C) cosx

(D) cosx +sin’ x

Solution: Answer: (C)
cos(27 + x)+sin x +sin(x + )

cos(27 + x) =cosx

sin(x + ) = —sinx

U
cosx+,sk§7sf(:
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16, Which of the following values is equivalent to

(6cos x)(dcosx)+ (3sin x)(8sin x)?

(A) 24
(B) 18
(€)0
(D)1

Solution: Answer: (A)

(6cos x)(4 cos x) + (3sin x)8sin x)
I

A4
2 .2 2 .2
24 cos” x +24sin .\‘=24(cos x+sin .r)

J

24x] =24

17. What is the measure of the smallest angle in a 5-12-13

right triangle?

. Solution: Answer: (C)
(A) 67.38 ~
(B)76.38 5
(C) 22.62°

R 12
(D) 63.82

a5 o
x=tan — =22.62
12

T . 2 .2 1 2
18, IfO<x<-—, 2sin” x+sin” x 5— +cos"x equals
2 tan"x
(A)2 Solution: Answer: (A)
(B) 3sin’y + 2 2sin” x +sin’ x +c0s
tan”x
©]1 !
(D) 2cos’x +1 5 X i 5
2sin” x +sin” x———+cos’x
cos” x
sin” x

2
.2 ) con’xy .
2sin x+,s&rr2< +cos’x

i v
A

2sin” x +2cos’
U

2(sin2 X+ coszx) =2-1=2
‘

Note: Figure below not drawn to scale.
B

25° |
A C

19. In the figure above, what is the sum of AC and BC?

O

(A) 14.62
(B) 15.71°
(C) 14.02°
(D) 11.41°

Solution: Answer: (A)

BC .
sin25° = o BC =11sin25° = 4.65

° AC )
c0s 25 :I—, AC =11cos25 =~ 997
|
U

AC+ BC =14.62

3
20. If, intriangle ABC, ZC is a right angle and tan 4 = —,
3

what is the value of sin B —sin A?

a

(A)-0.37
(B) 137° Solution: Answer: (D)
' B
(C)-1.33° ’
60
(D)0.37°
2 I

30°

A N

3
sinB-sind=——~—
2 2

sin B—-sind~=087-0.5=037
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n 3
21, For0<@< I if the slope of line £, is " and the slope

3
of line L, is —, which line has the greater measure @ of the
3

(A) 0.23
angle formed by the line and x-axis? (B) 1.54
(C) 0.97
WL D) 1.11
(B) No way to know (D) 1.
(C) none
M L
Solution: Answer: (D)
3 43 o
tang =—, — @ =tan '~ ~36.87
4 4
3 43 o
tand, =—, — 6, =tan —=30.96
S 5
iy
o, > 8,

22.

(A)4

(B)—
16

©) 8
(D) 1

avcos? 160 +sin> 160

J16sin? 0+ 16cos? 0

(A)0
(B) 1

Solution: Answer: (D)

4\/0032 166 +sin’ 166
\/lésin2 8 +16cos’ @

\

4.1

\/IG(sinz 6 + cos” 6)

v

1l
A
Il

©2
(D)3

23. Ifthe degree measure of an angle is 88°, what is the

radian measure of the angle?

Solution: Answer: (B)
Use a TI graphing calculator,

Enter 88

Press and ANGLE.
select 1:° and Press .
You will see 88°.
Press . Select Radian.
Press and press

You will see:
88

Press

You will see:

88

o

o

1.5358

24. 5—dcos” O 4sin’0

Solution: Answer: (B)

5—4(cos>@ + 4sin’0)
U

5-4.1=1
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[ 2, 2
+
25.1fk >0, p=ksing, and g = kcos 9, then NP Y9

AWk
®) 1
(C) 2k
(D) &

Solution:

\/pz +q’ = \/(k sin 9)2 +(k cos 0)2
J
\/k2 sin @+ k° cos® 0

\/kZ (sinz 0 + cos’ 6’) =k 1=k

Answer: (B)

C B

26. Inright triangle ABC above, ifAB =15, BC =12,and
AC =9, then the sine of Z4 is

(A) 2 Solufion: Answer: (B)
5
4 A
B —
®) 5 9 15
3
(®) 5 cC 12 B
5 12 4
D) - sind=—=—
3 15 5

27. If (cse x)(secx) < 0, which of the following must be

frue?

L x is in the quadrant 1l or 1L

Mlesex <0
Ml.secx <0
{A) None
(B) l only
(C) Il only
(D) 1 and II only
Solution: Answer: (A)
Ol QU QI QIV
cscy + + — —
secy + - - +

U

(cscx)(secx) <0

x is in quadrant Il or V.
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28. (1—cos@)(l+cosf)="7

(A) 1+ sin’@
(B) cos’0
(C) 1+cos*0
(D) sin’8

Solution: Answer: (D)

Use formula;
=y = ) )

!
(1-cos@)(1+cosd) = 12 —cos’ @
Use formula;

sin” @ +cos” 0 =1

U

1—cos’@=sin’@

20. If0<x<

(A) 3cos’x +1
(B) 305 X +2
©1
(D)2

(A) -0.61
(B)0.61
©) 1.12
(D) 0.72

i 2 2 2 L2
—, 2¢0s” x+cos” xtan” x+sin”x equals

2

Sotution: Answer: (D)

2 2 2 .2
2¢os  x+cos xfan” x+sin"x

\

.2

2 sin - x .2

2¢os” x+ X +s8in"x
o8ty

2 .2
2cos” v+ 2sin"x

2(cos2 x +sin2x) =2.1=2

C 17 B

AC 13

30. Inthe figure above, — =—, cosx =
: BC

17

Solution Answer: (B)
AC 13
BC 17
\
tanx = 1—7

\

17 o
x=tan — =~ 52.5946
13 .

U

cosx = c0s 52.5946° ~ 0.6075
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31. In the figure above, which of the following must be true?

5
I. tan v, = —
12

I, si :
.sinx, =—
23

M1 sin x; = cos X,

(A) Lonly

(B) Il only

(C) Il only

(D) [ and i only

Al

(B) secx
(C) cscx
(D) 2sin x

Solution:

2 5
I fanx, = —+#—
5

12
U
Lis false.
5 12

1. siny, =—#—
13 13

Y

II is false.

U

11 is true.

Answer: (C)

IIL, sin x; = cos(90 - x;) = cos x,

6
32, If cosx= E’ what could tan x equal?

(A) 017
(B) 0.98

(C) 1.54
(D) 113

Solution: Answer: (C)

COS XN = —

i
s

{6 o
cos | — [~ 56.944
11

Y

tan 56.944° ~1.54

33. sinx+cosx(coty) =7

Solution: Answer: {C)

COs X

sinx+cosx-

\

sin x

sinx-sinx oS X

+cosx-

2

.2 2
sin“ x+cos” x I

sin x

sin x sin x

sinx

U

=CSCX
SHr ¥
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36. In triangle ABC, if ZC is a right angle, and tan 4 = 3,

what is the value of sin B —~sin 47

(A)-0.37
(B)-1.23
(C)1.37
(D)-1.33

Solution; Answer: (A)

A

L

— 2 %0.5-0.87
2 2
U

sin B —sin 4 =~ -0.37

4
37. Inright triangle ABC, if sin 4 = —, what is the value

5
of cos B?
3
(A) —
5
5
(B) 3 Solution; Answer: (D)
5
©) 2 B
4
5
4
(D) — 4
5
A 3 C
A+ B =90
U
. 4
sind=cosB=—
5

38. \/I —sin’x =

(A) cosx
(B) sinx
(C)sinx—1
D) |cos .\'I

Solution:

Answer: (D)

\]l —sin’ x
\
\)c:os2 Ry
U

ICOS .‘C]
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A

C B

40. Inright triangle ABC above, ifAB =15, BC =9,and
AC =12, then the sine of £4 is

2
(A) —
S
4 - .
(B) — Solution: Answer: (C)
B
©) ’
P 9| \Us
5
D) 3 C 12 4
) 9 3
sind=—=—
IS 5

. . o 4 :
41, In aright triangle ABC, if sin 4 =—, what is the value
5

of tan B?
4
A) —
S5
5
(B) — -
3 Solution: Answer: (D)
5
© = .
4
3 35
(D) — 4
4
A 3 C
A+B=90°
U
tan B =—

Note: Figure below not drawn to scale.
B

25° ,
A C

42. In the figure above, what is the difference of AC and

BC?

(A) 2.9
(B) 8.0
(C) 4.0
(D) 10

Solution: Answer: (A)

e BC . Ao
sin25 =——, BC =6sin25 = 2.54
6

. _AC o
€0s25" =—, AC =6c0s 25" = 5.44
6

J

AC-BC =29
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A 4 C
44. As shown in the figure above, what is the cosine of

angle C' ?

44/5
A) —
5

Solution: Answer: (B)
BC =2 +4% =20 =24/5
\
cos O, = 2

25
U
2 24/5

Note: Figure below not drawn to scale.

B

A4 C

46. In the figure above, in the right triangle ABC, if

sinC = 0.8, what is sin B?

(A)0.2
(B)0.4
(C)0.6
(D)0.5
Solution: Answer: (C)
B
5
4
4 3 C
. g8 4
sinC=08=—=—
10 5
l
A 3 -4 —§ righr triangle exist,
U
i 3
sinB=—=0.6
5
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48. If the degree measure of an angle is 98°, what is the

radian measure of the angle?

(A) 0.27
(B) 1.71
(C) 0.71
(D) 1.51

Solution: Answer: (B)

Use a TT graphing calculator,
Enter 98

Press and ANGLE.
select 1:° and Press [ENTER |,

You will see 98°.
Press |MODE|. Select Radian.
Press |ENTER | and press [CLEAR

You will see:

98

Press

You will see:

o]

(]

98
1.7104

X

Y
49.  In the figure above, if the measure of ZQOP is —
X

radians, what is the value of x 7

Solution: Answer: 4
Ji
4
g
V2
25
V2
r 2 o T V4
tand="=—*%==1, §=45 —=—
v AL 180 4
2
\!
5
200P=0=-g+==2Z, A
4 4 4 X
U
x=4
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t

~

50. In the figure above, if the measure of ZQOP is 157 / x . .
51. In the figure above, if the measure of ZQOP is 227 / x

radians, what is the value of x? ) i
radians, what is the value of x 7

Solution: Answer: 18
Solution: Answer: 12

2
=

v
)

tand =

)

I >
- tand = —=—=

— ==
—

o T Reference angle = 8 = 30°
Reference angle = =30 - —=—
11z

180 6 3
\ ﬂ
Z/QOP =360 30 =330 —— = ——

3 : 180 6
5
Joop —n 5T W
6 6 6 X

v WE_ i 6 s =12

»-—-tl@
W |
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1. If the ratio of length of a rectangle to width of the rectangle
is 3, what is the cosine of the angle formed by the diagonal

with the longer side?

(A) 0.92
(B) 0.83
(C)0.91
(D) 0.95

2. If Q is the angle formed by the line 3y = 6x +9 and the

x-axis, then mZQ =6 is equal to

(A) 38.33°
(B) 39.40°
(C)23.32°
(D) 63.43°

3. If a small bali is laid one hundred feet from a building that
is 450 feet tall, what is the degree measure of the angle of
depression from the upside of the building to the ball?
(A)22.17°

(B)77.47°

(C)45°

(D) 25.67°

(E) 77.83°

4, Which of the following expressions is equal to
.2 2
sin® 8 —cos” & Fis
5 > Where 0 <6 <7
cos O —sin @ 2

A1
cos> @ —sin” @

2

(B)

(C) -1
(D)cos” @ —sin’ &
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5. Which of the following values is equivalent to

(2 cos x)(9 cos x}+ (Bsin x)(6sin x)?

(A1
(B) 18
(©)0
(D) 12

6.  Which of the following is equivalent to

(cosx —sinx)(sin x + cos x) + (sin x —cos x)( cos x +sin x)?

(A)2sin” x
(B)2
o
D)1

Note: Figure below not drawn to scale.
B

35°
A C

7. In the figure above, what is the sum of AC and BC?

(A)9.75
(B)5.73
(C) 4.02
(D) 11.01
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8. Ifthe degree measure of an angle is 73°, what is the

radian measure of the angle?

(A) 0.24
(B) 1.27
(C) 1.44
(D) 1.23

9. If the ratio of length of a rectangle to width of the rectangle
is 2, what is the cosine of the angle formed by the diagonal

with the longer side?

(A) 0.96
(B) 1.89
(€) 198
(D) .89

sinx—cosxy |
10, Where defined, ——— is equal to
[ —tany
{A) cosx
(B) tanx
(C) -cscx
(D) -cosx

11. What is the measure of the smallest angte in a 3-4-5 right

triangle?

(A) 0.64°

(B) 36.87°
(C)38.67°
(D) 63.82°
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12. In the xy-plane, if three points are A(2, 3), B(5, 3) and
C(5, 7), what is the tangent of ZACB?

4
A) —
3

7
B) -

A

WA [N

)
4

13. Forally, sin(2z +x)+sinx +sin{x +7) =

(A) sinx
(B) sin2x—2sinx
(C) sinx+2cosx

(D) 2sin x +sin” x

A C

12
14. In triangle ABC in the figure above, if cos 4 = —]g, then

which of the following iscos B 7

13
Ay —
5
13
B) —
12
12
©) —
5
5
(D) —
13

15. Forallx, cos(w +x)+sinx+sin(x+7) =

(A) cosx +2sinx
(B) cosx—2sinx
(C) cosx

(D) cosx+ sin” x
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16.  Which of the following values is equivalent to

{6cos x)(4 cosx) + (3sin x)(8sin x)?

(A) 24
(B) 18
<o
(D) 1

17. What is the measure of the smallest angle in a 5-12-13

right triangle?

(A) 67.38°
(B) 76.38°
(C)22.62°
(D) 63.82°

Vs |

18, HO0<x<—, 2sin” x+sin’ x 5 +00s X equals
2 tan”x

(A)2

{(B) 3sin’y +2

O 1

(D) 2c08°x + 1

Note: Figure betow not drawn to scale.

25°

B

.

A

C

19. In the figure above, what is the sum of AC and BC?

[e]

(A) 14.62
(B) 15.71°
(C) 14.02°
(D) 11.41°

20. If, intriangle ABC, £ZC is a right angle and tan A =

what is the value of sin B —sin A?

<

(A)-0.37
(B) 1.37°
(C)-1.33°
(D) 0.37°

¥
3 >
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3
2l. For0<@c< _;E, if the slope of line Z; is — and the slope
4

. .3 -
ofline L, is —, which line has the greater measure & of the
S

angle formed by the line and x-axis?

AL,

(B) No way to know
(C) none

O L

4\/0032 168 +sin2 168 3

22. =
\/16sin2 f+16cos” @

(A) 4

|
(B)—
16

(€) 8
(D) 1

23. Ifthe degree measure of an angle is 88°, what is the

radian measure of the angle?

(A) 0.23
(B) 1.54
(C) 0.97
(D) 111

24, 5—Acos 0 - 4dsin’@

(A) 0
(B) 1
€2
D)3
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2 2
+q

25.1fk >0, p=ksind, and g = kcos g, then NP TE

AWk
®)1
(C) 2%
(D) k

k

C B

26. Inright triangle ABC above, if AB =15, BC =12,and
AC =9, then the sine of Z4 is

2
A) -
5

4
B) -

wn

©

W ot | W

D) -
3

27. If (cse x)(secx) < 0, which of the following must be

true?

L x is in the quadrant II or Iil.
Il.escx <0
Hl.secx <0

(A) None

(B) Ionly

(C) I only

(D) L and II only
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28, (I—cos@)(i+cos@)=7?
( X ) 29. If0<x< f_, 2cos” x+cos” xtan’ x +sin’x equals
2
(A) 1+ sin’0
(B) cos’0 (A) 3cos’x + 1
€)1+ cos’d (B) 3cos’x +2
(D) sin’@ ©1
D)z
A
13
C
AC 13
30. Inthe figure above, —é— =, COSX =
(A) -0.61
(B) 0.61
(C) 1.12
(D)0.72
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31. In the figure above, which of the following must be true?

5
[. tan X =—
12

L s 12
. sinx, =—
13

IIL sinx; = cosx,

(A) Ionly

(B) II only

(C) Il only

(D) land II only

6
32. If cosx= H, what could tan x equal?

(A) 017
(B) 0.98
(C) 1.54
(D) 1.13

33. sin x+cosx(coty) =?

(A1

(B) secx
(C) csex
(D)2sinx
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36. In triangle ABC, if ZC is a right angle, and tan 4 = \/5 ,

what is the value of sin B —sin 4?

(A)-0.37
(B)-1.23
() 1.37
(D)-1.33

4

37. Inright triangle ABC, if sin A = —, what is the value
5

of cos B?

3
(A) —
5

5
(B) —
3
5
© —
4

4
®) —
5

38. 41 “sin’x =

(A) cosx
(B) sinx
(C)sinx—1
(D) Icos x|
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C B

40. Inright triangle ABC above, if AB =15, BC = 9,and
AC =12, thenthe sine of Z4 is

2
(A) —
5

4
(B) —

L a

€ -

W

(D) -
3

. . o 4
41. In aright triangle ABC, if sin A = —, what is the value
5

of tan B?

4
(A) -

5
(B) —

o~
0
e
o W

L¥S

(D) —
4

Note: Figure below not drawn to scale.
B

25° |
A C

42, In the figure above, what is the difference of AC and

BC?

(A) 2.9
(B) 8.0
(C) 4.0
(D) 10
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4

44, As shown in the figure above, what is the cosine of

angle C ?
45
DS

25

(B) —
5

N

o2
5

N

o 2
4

4

C

(A)0.2
(B) 0.4
(C) 0.6
(D) 0.5

Note: Figure below not drawn fo scale.

B

A4 C

46. In the figure above, in the right triangle ABC,if

sinC = 0.8, whatis sin B?
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48. If the degree measure of an angle is 98°, what is the y

racian measure of the angle?

[
>

(A) 0.27
(B) 1.71
(C) 0.71
(D) 151

v

X

S
49, In the figure above, if the measure of ZQOP is —
X

radians, what is the value of x ?
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50. In the figure above, if the measure of ZQOP is 157/ x

radians, what is the value of x?

A4
-

\, (]
. UL

/(5.1

51. Inthe figure above, if the measure of ZQOP is 227/ x

radians, what is the value of x?




Right Triangles and a Triangle in a Circle or Semicircle

1. Inright triangle ABC, if AR =15, BC =12, and AC =9,

B

then the sine of Z4 is

1 0
A Ale_ 6 __JcC
(B) i Figure 2

5 . ..

3 Solution: Answer: (B) 3. InFigure 2, triangle ABC is inscribed in a semicircle.
©) ; A What is the sum of AB and BC interms of & ?

5 9 15
(D) 3 A)3

C 12 B (B) 6sinfcosl
. 12 4 {C) 2sin(20)
stnd="=7 (D) 6(sin @ + cos 9)

2.

I 2
In a triangle ABC, if sin B =— and sin C = —, around
4 5

what is sin A equal to?

(A) 0.32
(B) 0.57
(C)0.62
(D)0.21

Solution: Answer: (C)
. ] 1 Q
Oy =sin" —=14.4775
4
42 o
Oc =sin : S =23.5781
\

0, =180~0; —0, ~141.9444°
U

sin A = sin 141.9444° =~ 0.62

Answer: (D)
semicircle

hd

Solution:

AC = diameter

The value of AC = 180°

\

The value of AC  180° o

ZABC = =90"
2 2
A nule
\
. AB .
sinf=—7, AB=6sind
c030=~g~, BC =6c¢cos@

3

AB+BC =6sin 0 +6c¢0s 8

Y

6(sin @ + cos &)
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Right Triangles and a Triangle in a Circle or Semicircle

0

X
Alee o ——JC
Figure 3
4. InFigure 3, atriangle is inscribed in a semicircle. what

is the perimeter of the triangle in terms of x ?

(A) 3asinxcosx
(B) a(sinx+cosx+1)
(C) asinx+2acosx

(D) a{sinx+cosx+a)

Solution: Answer: (B)

semicircle
J

AC = diameter

Value of arc AC = 180°

\J

Value of arc AC  180° o

LABC = = =90
2 2
Arile
\
siny=—, AB=agsinx
a
cosy=—-, BC =acosx
a

\

Perimeter = AB+ BC + AC
2

asinx+acosx+a

4

a(sinx +cosx+1)

Figure 4

5. InFigure 4, if sinx =0.85, cotx =

(A) 0.33
(B) 2.31
(C) 1.16
(D) 0.62

Solution:

¥~ 582117°, tan 58.2117° = 1,614

cot58.2117° =

Answer: (D)
ABC is aright triangle,

\

0<x<90°
sin 0.85=x
d

\

1
tan 58.2117°

U

~ 0,62
1.614

6. Inright triangle ABC, if AB =13 and BC =12, what is

sineof ZB 7

14
A)—
5

4

B)—
5
5

O —
13

5
D)~
3

Solution:

Answer: (C)
5-12-13 right triangle
A

5 13

¢ 122 B

U

sinB=—
13
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B I'e
y Object-1
g I
Al 3 »C 250 Object-2
Figure 5 ;
7. InFigure 5, a triangle is inscribed in a semicircle with 20t
diameter 3. What is the perimeter of the triangle in terms 85250
of 02 >t
9 siné - cosl 6 sing - cosd
(A ——— (B) ———r . . .
2 2 8. In the figure above, what is the distance d, in feet,
(C) 3sin@+cosd +3 (D) 3(sin@+cosd+1) between Object-1 and Object-2 ?
Solution: Answer: (D) (A)26.84
semicircle (B) 28.64
¥ (C) 24.64
AC = diameter (D) 26.48
B Solution: Answer: (A)
90° ¥
A
AN .
A '1\ 1o Object-1
I
‘\\ ,/l S
h o\ Object-2
o 25
Value of AC =180
20
\ 852
o 35°
Value of AC 180 ° [ 1 L >
ZABC = = e = 90 ¥ — X
2 2 — . —
Amnle 2
\!
4B d=+ vty s
sin@=—, AB=3siné 25 25
3 tan85" =—, x = —=2.19
BC X, tan 85
cosf@=—, BC=3cosé 20 20
3 fan3s° ==, x, =——— =28.56
J X, tan 35
Perimeter = AB + BC + AC J
\! X=X, — X, = 28.56-2.19 = 26.37
3sin@+3cosf+3 U
Y d=~2637"+5" =26.84
3(sin@+cosf+1)
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T 3z 3n
B 10, If sinx=-w, u>0, in —<x<— and —<x <27,
2 2 2
{ what istan x 7
Ao | JC Solution: Answer: (D)
Figure 7 (A) LA T N
e
9. In Figure 7, a triangle is inscribed in a semicircle. what \/ﬁ u u
. - 1|1
is the area of the triangle in terms of ¢ ? (B) Fou

u

u
> 2 Siny=--—=-y
(A) sintcost CYNI —u 1

(1) When sin x is in quadrant I,

sinfcosf (D) + i
2 N e NI \/1_2*‘2—
. cosSy=-—— =~ -
(C)2sintcost ]
sinfcosf U u
—_— tan x = =+

4 -\/l2 —u’ \/12 —u’

(2) When sin x is in quadrant IV,

Solution: : /
ution N Answer: (B) 22 —
semicircle CosX = f =4l —u
v ) -U i
— anx = = -
AC = diameter \/ 12— \/ 1~
By (1) and (2),
B
u
tan x = X —/——
fi2_ 2
] 1" —u
 C
f
/”
Value of AC = 130° I1. Inright triangle ABC, if AB =15, BC =12, and
»L AC =9, then the sine of ZB is
Valueof AC  180° 1
£LABC = = =90 (A)—
2 2 5
Arnule 4
) (B)—
5 Solution: Answer: (C)
. AB . 3
sinf =—, AB =sint ) — 4
I 5
BC 5 21 N3
cosf = , BC = cost (D)—
L 3 c 12 B
U
AB-BC  sint-cost sinB:—?—=E
Area = = I5 5
2 2
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12,

1 3
In a triangle ABC, if sin B = — and sinC =—, around
6 5

what is sin A equal to?

(A)0.371
Solution: Answer: {C)
o sin™' L ~0.5041°
Xp = ~x0,
(C) 0.725 B 6
(D) 0.270

. 3 o
Xp =sin =~ 36.8699
5

\
X, =180-xp —x, ~133.536°

U

(4 0);

))

0 o 7

27
14,  1n the figure above, if the measure of ZQOP is —

sin 4 = sin 133.536° ~ 0.725 X
radians, what is the value of x ?
) T 3 Solution: Answer: 3
13, Ifsinx=-u, u>0, in —<x <—m, whichof the
2 2
2
following must be true for tan x ? )
A
@A) u
2
P’ Solution: Answer: (A) ('1’ \/37)})
f2 2
1" —u I
B) — > &
} NA ,
> X

u
© -2 E
u 0
V 12 — “2 . i
siny =-u=-—
1
sin x occurs in quadrant I,

\

(D) +

CoOsSyY=-—"""=-~

£00P

y_3

tangd = —
xr =1

J

o b 4
Reference angle =8 =60 - — = —

180 3
J
x 2 2K 2F

:ﬂ'—-——_— —

337 3 X

x=3
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27
1S.  Inthe figure above, if the measure of ZQOP is i

radians, what is the value of x 7

X

Solution: Answer: 8
y
A
N
— ary
Is -
o
tanﬁ:iz_z_zl’ g=450.i=£
¥ 2 180 4
2
J
2 4 x
ZQOP =0, iz_/ 2.z
4 X I 2
i
¥y=28

(1N
NG 0

P (1, -«/5)

v

Fia
16.  In the figure above, if the measure of ZQOP is ——
X

radians, what is the value of x 2

Solution: Answer: 6

o T K
Reference angle =0 =60 »— = —
180 3

\

x Om-m Sm
4Q0P=27r—;= =—

303
U

sE 104
3 x

X
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1. Inright triangle ABC, ifAB =15, BC =12, and AC =9,

then the sine of £A is

|
(A)-
5
4
(B)—
5

3
©)-
5

D)2
3

1 2
2. Inatriangle ABC, if sin B=— and sin C =—, around
4 5

what is sin 4 equal to?

(A)0.32
(B) 0.57
(C) 0.62
(D) 0.21

(74
—C

Ale— 6
Figurc 2

3. InFigure 2, triangle ABC is inscribed in a semicircle.

What is the sum of 48 and BC interms of @ ?

A)3

(B) 6sinfcosd

(C) 2sin(26)

(D) 6(sin 8 +cos &)
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Es)

kY
Al a —JIC
Figure 3

4. In Figure 3, a triangle is inscribed in a semicircle. what

is the perimeter of the triangle in terms of x ?

(A) 3asinxcosx
(B) a(sinx+cosx+1)
(C) asinx+2acosx

(D) a(sinx+cosx +a)

Figure 4

5. In Figure 4, if sinx = 0.85, cotx =

(A)0.33
(B) 2.31
) 1.16
(D) 0.62

6. Inright triangle ABC, if AB = 13 and BC =12, what is
sine of ZB ?

14
(A)—
5
4
(B)—
5
5
©)—
13

5
D)~
3
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B e
Object-1
[t {
Ade— 3 e 256t Object-2
Figure 5
7. InFigure S, atriangle is inscribed in a semicircle with 201
diameter 3. What is the perimeter of the triangle in terms 350350 -
of 69 >t
9 sin@-cosl 6 sin@ - cos@
(A) ————— B) ——
2 2 8. In the figure above, what is the distance d, in feet,
(C) 3sin@+cosf +3 (D) 3(sin& + cos @+ 1) between Object-1 and Object-2 2
(A) 26.84
(B)28.64
(C)24.64

(D) 26.48
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g 3z kY4
10. Ifsinxyx=-1, u>0, in —<x<— and — <x <27,
B 2 2
p what is tan x ?
Alg —JC
u

Figure 7 (A) —
. - . . . . . v 12 - 112
9. InFigure 7, atriangle is inscribed in a semicircle. what \/ﬁ

is the area of the triangle in terms of £ ? (B) I -u

(A) sinfcost

sinfcos/

2
(C)2sinfcost

(B)

sinfcos¢
4

(D)

124
©) V12 -’
U
(D) + — e
\]12 — uz

AC =9, then the sine of ZB is
|
(A)—
5
4
(B)—
5
3
(Cy—
5

5
(D)~
3

11. Inright triangle ABC, if 4B =15, BC =12, and
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| 3
12, Inatriangle ABC, if sin B = g and sin C =—, around
5

what is sin A4 equal to?

(A) 0371
(B) 0.573
(C) 0.725
(D) 0.270

w 3
13, Ifsinx=-u, u>0, in —<x <—sm, which of the
2 2

following must be true fortan x ?

113
A) ===

/2 2
®) 1" —u

H
(©) VI =i

\/127142

(D) +

J)

(4 5);

2
14, in the figure above, if the measure of ZQOP is —
X

radians, what is the value of x ?
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B

1N >
NG 0

Q

2
15.  In the figure above, if the measure of ZQOP is i 16

T
N In the figure above, if the measure of ZQOP is —

X

radians, what is the value of x ? ; :
’ ¢ vatue ot x radians, what is the value of x ?
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1. Which of the following equations must be true if

X+y=90"?

sinx siny
(A) =

COsS Y

cos y
(B) sinx=siny
(C) siny =-siny

sinx  cosy

D) ===

cosx  siny

- 2. What is sin(90° — 4) equal to if cos 4 =0.21 and 4 is an

Solution:

fan x =

Answer: (D)

They are complementary.

Y
tan x = cot y

sin x cos y

, coty=

cos X siny

“

sinx cosy

cosx siny

acute angle in degree measure?

(A) 0.72
(B) 0.53
(C) 0.21
(D) 0.44

Solution:

Answer: (C)

cos A =sin(90" — A4)
Let B=90" — 4.

!

A+B=90°

.

A and B are complementary.

Y

sin(90° — 4) = 0.21

3. What is sin(90° — A) equal to if cos 4 = 0.3 and 4 is an

acute angle in degree measure?

(A)0.7
(B) 0.5 Solution:
(©) 0.3
A=
(D) 0.4 cos
sin(90°

Answer: (C)

sin(90° — A4)
U

—A)=03

4, In triangle ABC, m/C is 90°, Let {

| - .
If —sin "y = cos™ x, what is the value of x 7
2

. -1
A=sin x

1

B=cos x

Solution:
1

(A) N

\E B=cos ' x cosB=x
(B)— 1. 4
2 —sin ¥ =cos X
i 2
© i
1 sin 'y =2cos | ¥
D) —-
3 !
A+B=90
A=2B

J
A =60 and B = 30°

J

2 /60°| 1

Answer: (B)

A= sizfl.\‘ sind=x
—>
X

3

¥ = sin 60° = cos 30° = —

2

30° ,
5

5. Which of the following must be true if x + y = 90° ?

(A)sinx =-cos y
{B)sinx =cos y
© sin” ¥ = cos y

(D)sinx = cos’ y

Solution:
x and y are complementary.

sine and cosine are cofunctions.

U

sinx =cosy

Answer: (B)

Cofunctions of complementary angles are equal.
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.
A=sin x

6. Intriangle ABC, m2C is 90°. Let .
B=cos x

| -1 .
If2sin x=cos x, whatis the value of x ?

1
(A) —
2

3

(B)—
2

1

© N

1
(D) -
3

Solution:

. =] .
A=sin x sinA=x
;o
B=cos «x cosB=x
s -
2sin x=cos  x

!
A+B=90°
{2/1:13
\2
A =30 and B = 60°

U

x=5sin30° = cos60° = —
2

Answer: (A)

7. Intriangle ABC, mZC is 90°. Which of the following
must be true?
. cos’ B+sin’ B=1
II. sinB=cosA
. cotA=tan B

IV. cos’ A+sin* B=1

(A) Ionly (B) I only (C) Il only

(D) I, T and IIT only

Solution: Answer: (D)

1 2 L2
I cos" B+sin® B=1
fon‘r‘l’ula
2 .2
IV. cos” A+sin” B=1

not "mast™
[ is true.

1V is false.

msC =90°
J

/A and /B are complementary angles
. 1

cos A =sin B

{cot A=tan B

\

11 and 1 are true.

U

Answer is (D).
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. Which of the following equations must be true if

X+p=90"9

sinx siny
(A) =

Ccos Xy cos y

(B) sinx =siny
(C) sinxy=-siny

sinx cosy

D)

cosx siny

2. What is sin(90° — A) equalto if cos 4 =0.21 and 4 is an

acute angle in degree measure?

(A)0.72
(B) 0.53
(C) 0.21
(D) 0.44

3. What is sin(90° — 4) equal to if cos A =0.3 and 4 is an

acute angle in degree measure?

(A) 0.7
(B) 0.5
(€) 0.3
(D) 0.4

2

(A)"\JE"
N

B_
()2

1
© —
2

1
D) ~
3

4, In triangle ABC, mZC is 90°. Let {

(A)sinx =-cos y
(B)sinx =cos y
(C)sin;2 X=C0osy

(D)sinx = cos’ ¥

A=sin"'x

-1
B=cos x

| S - .
If —sin""x = cos™ x, what is the value of x ?

5. Which of the following must be true if ¥ + y =90° ?
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7. Intriangle ABC, m£C is 90°. Which of the following

; . A=sin"lx
6. Intriangle ABC, mZC is 90", Let I 'c. must be true?
2 . 2
If2sin 'x = cos ™! x, what is the value of x? . cos” Bsin” B=1
. sinB=cosA
(A) i HI. cotA=tan B

2

Iv.
® 3
2

|
© —=
3
1
D) ~
3

(A) Tonly

2 .2
cos” A+sin” B=1

(B) U only

(D) I, T and I only

(C) Il only
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|, Patricia designed a computer program. If at random
chooses a positive one-digit integer. If the integer chosen is
even, half that integer is printed. If the integer chosen is
odd, the integer itself is printed. If the integer printed is 3,
which of the following could have been the integer
chosen?

L3
II.6
1. 0

{A) II1 only

(B) I and 11 only
(C) I and 111 only
(D) Tand 111 only

Solution: Answer: (B)

The number 3 printed can be from even number 6
divided by 2 or odd number 3,

U

Answer is (B).

2. Bill designed a computer program. It at random chooses
a positive 2-digit integer. If the integer chosen is prime, the
integer multiplied by 2 is printed. If the integer chosen is
even, the integer divided by 11 is printed. If the integer
printed is 22, which of the following could have been the
integer chosen?

I. 11
I1.2
MI. 22

(A) Il only

(B) 11 only

(C) 11 and III only
(D) I only

Solution: Answer: (D)

The number 22 is not chosen.
The number 22 printed can be from prime number
11 multiplied by 2.

U

Answer is (D).

Nput ety

yp=x-2
|
If yiseven If v is odd
A Y
z=y+1 z=y-1
l |
k=1z
’ Printout
b ——

3. Jeffinputs an integer x greater than [ to a computer
program. The program follows the steps in the diagram
above to get £. Which of the following statements must be
true?

Lk>0
I1. y is odd
III. £ is odd or even

(A) Tonly

(B) IIT only

(C) Il and I only
(D) I only

Solution: Answer: (C)

Let x =2 (even) and 3 (odd).

Theny=0and I.
|

J
z = land 0
k=1land 0
J
k>0
y may be odd and may be even.
k is odd or even.
d
It and T = True.

U

Answer is (C).
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4. Brent designed a computer program. It at random chooses
a one-digit integer. If the integer chosen is even, the integer
added by 2 is printed, If the integer chosen is prime, the
integer itself is printed. If the integer printed is 2, which of
the following could have been the integer chosen?

1.0
1.2
1. 4

(A) I only

(B) Il only

(C) Il and T only
(D) I and I1 only

Solution:

Answer: (D)
Number 0 is even. Number 2 is prime number.

The number 2 printed can be from even number 2
added by 2 or prime number 2.

Answer is (D).

be true?

Input ey
A
y=x+3
|
h 4 Y
Ifyis even Ifyis odd
y Y
z =yp+2 z =y-2
L ]
k=3z
k—

5. Emily inputs a positive integer x to a computer
program. The program follows the steps in the diagram
above to get &, Which of the following statements must

I.k<0
il. z is even
1il. & is odd

(A) I only

(B) I only

(C) 1 and III only
(D) None

Solution: Answer: (D)
L. Let x = 1 (odd) and 2 (even), then
y=4and5.

d
z= 4dand 3
k=12 and 9

l
k>0

{Z may be even or not.

k may be odd or not.

\

I, II and III = False.

U

Answer is (D).
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1. Patricia designed a computer program. It at random
chooses a positive one-digit integer. If the integer chosen is
even, half that integer is printed. If the integer chosen is
odd, the integer itself is printed. If the integer printed is 3,
which of the following could have been the integer
chosen?

1.3
I1.6
HL O

{A) Il only

(B) Land II only
(C) Il and I1I only
(D) I and lil only

2. Bill designed a computer program. It at random chooses
a positive 2-digit integer. If the integer chosen is prime, the
integer multiplied by 2 is printed. If the integer chosen is
even, the integer divided by 11 is printed. If the integer
printed is 22, which of the following could have been the
integer chosen?

L 11
. 2
II1. 22

(A) Hl only

(B) Honly

(C) Il and 11T only
(D) I only

nppt ——»
y=x-2
[
A 4 ¥
If yiseven Ifyis odd
Y A
z=p+1 z =yp-1
[ I
k=z
— Printout
b —prre—>

3. Jeff inputs an integer x greater than 1 to a computer
program. The program follows the steps in the diagram
above to get &. Which of the following statements must be
frue?

Lk>0
1L yis odd
111, kis odd or even

(A) Tonly

(B) Il only

(C) IIT and I only
(D) 1only
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4. Brent designed a computer program. It at random chooses
a one-digit integer. If the integer chosen is even, the integer
added by 2 is printed. If the integer chosen is prime, the
integer itself is printed. If the integer printed is 2, which of
the following could have been the integer chosen?

[
1.2
HI. 4

(A) I only

(B) II only

(C) 1 and I11 only
(D) I and 11 only

Input — 1
A 4
y=x+3
|
v h
If y is even Ify is odd
h 4 y
z=p+2 z=y-2
I |
¥
k=3z
y
k

5. Emily inputs a positive integer x to a computer

program. The program follows the steps in the diagram
above to get k. Which of the following statements must

be true?

LA<O
II. z is even
I1. & is odd

(A) T only

(B) 11l only

(C) I and HI only
(D) None
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I, if(a- b)2 —a’ +b? , which of the following must also

be true?

L.ab=0

IL (a+b) =a* +b
HLb=0 Solution: Answer: (D)
(A) Ionly Mz =a b
(B) I1 only 4
(C) 11T only at —2ab + b*
(D) fand IT only \:

a’ —2ab+b* =a* + b’
2
-ab=0->ab=10

a=

U

0 and/orb =0

2, pr2 +2p¢;r+qv2 = p2 +q2
must also be true?
L.pg=0

2 2 2
L(p—q) =p"+q

, which of the following

OlL.p=0 Solution:

(A) Lonly

(B) Il only

(C) 1l only

(D) T and IT only

L (p-q

2
p —

2 2 2 2
P H2pgtq =p +yq
2pqg=0—>pg=0

p=0andorg=0

I1. p may or may not equai 0,

Answer: (D)

\:
2

J

I is true.

)2 = p2 ~2pq+qz
A

0+ (12 = p2 + q2
U

H is true.

Y

11 is false.

3. A list of 10 positive integers has the property that the
average, 4, of the integers is greater than the median, A, of
the integers. Which of the following statements must be true?

1. More of these integers are greater than / than are less than 4,

I1. More of these integers are greater than Af than are equal to M.

II1. More of these integers are less than A than are equal to M.

A) L 11, and 111
(B) I and 11 only
(C) 1 and 111 only

(D) None

Answer: (D}

9 of the 10 integers

Solution:

I. The 10 integers canbe L, 1, -+, 1 , 2
9 of the 10 integers
f"—'_h—'—_\

41441 42 11
10 10
11
l<d=—
10
\A
A counter-example exists,

Y

9 of the 10 integers
f—)%

II. The 10 integerscanbe 1, 1, --, 1 , 2
M=1
More of the integers =1= M, not > M.

\

A counter-exaniple exists.

U

9 of the 10 integers
A
fIl. The 10 integerscanbe 1, 1, --«, 1 , 2
M=1
\’
More of the integers =1 = M, not <M.

\

A counter-example exists.

]
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RESULTS OF GAME 5. In a department store, Monica bought 6 items from
Number of Shots Number of People aisles 1 through 6 and 9 items from aisles 4 through 11.
1 . 3 Which of the following could be the total number of
5 7 items that Monica bought?
3 7
4 4 1.8
5 3 1.9
7 2 1. 12
4. The chart above shows the results for 31 people who (A) None
L ! (B) 1 and I only
played a certain game. In the game, each person shot a (C) 11 and IIT only
ball at a target till the person missed the target. According (D) I and III only
to the information in the chart, which of the following
must be true? Solution: Answer: (C)

I. For all of the shots, more hit the target than missed the
target.
IL. No people hit the target 6 times.

IIL Less than half of the people hit the target on their first

shot.
(A) I only Solution: Answer: (A)
(B) I only L. (1). Number of targets missed:
(C)and 1 only The people each missed one time.
(D) 11 and III only N pissed = 31

(2). Number of targets hit:

T14+7-244.3+43:4+2.6=57

57 > 31
U
[ is true.

IL. 2 people hit the target 6 times,
They missed the targets on their
7th shot.

U
1i is false, _
M. 31 -8 =23 people (more than

half} hit the targets on their first

31
shot. 23 > —.
2

U

{11 is false.

Repeated aisles

l e |

Oitem 6items 3 ifems

Repeated aisles

6items 0item 9 items

Consider 2 situations (1) and (2) below.
(1). The 6 items of 9 items came from
repeated aisles.

J
The least number of items = 9

(2). All the 9 items from aisles 4 through

[ 1were bought from not repeated aisles.

Ng

The greatest number of items = 6 + 9 =15,

2

9<x<15
U
Answer is (C).
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I
6. Ifxisaninteger greater than land y = x ——,
X

which of the following must be true?

x-1
Ly =(.\'—i)+—--~
v
IL y is not an integer.
1L xy < x°
(A) Tonly
(B)  only
(C) lll only
(D) Tand Il only
Solution: Answer: (D)
x-1 x(x—D+x-1
Ly=(ronsist 2o Dis
X x
!
LA K P
X X
\
2o 1
L=
XX X
I is true,
HR x>1
J
l *
x—— = integer
v
U
Il is true.
I
T =X x——
N
"
T, xT—l<x
Il is true.

L ! ,
7. If x is an integer greater than 1 and y = ——x, which

X
of the following must be true?

|
I. —x>—-x
v

ILy<©

ML xy < x°

(A) Tonly (B)llonly  (C)Iil oniy

(D)1, Tl only

Solution:

X X

I
>, ——<0
v

\

1
X (— - .\‘J not >0
X
U

I is false.
1I. x>1

\

1
y=——x<0
v

U

i is true.
Xy < X2

moo4 X120 5 4

When cancel x,
don't change sign.

\
y<x

[ I
y=—-x,
X
y < 0 (It is proved in IL.)

x>0

U

I is true.

Answer: (D)

1 ]
L Ifx>——x,«x—] —=x1|>0.
X X
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8. If M is the midpoint of segment A B, then which of the

following must be true?
L AM =2BM

AB
1L BM > ——
3
AB
M. AB = BM +-—
2

(A) I only

(B) 0 only

(C) HI only

(D) I and 11T only

Solution: Answer: (D)
I I J
A M B
I. Inthe figure, one AM + two BM.
U
1 is false.
AB AB
IL. In the figure, BM = —> —.
2 3
U
I is true.
AB
BM ="—
. In the figure, 2
AB AB
AB=—+—
2 2
AB = BM + —
2
U
1 is true,

9. IfO<x<l,
L .\'3 > .\'2

X
. —>x
2

HL x> v

(A) Fonly

(B) II only

(C) I only

(D) Hand [1i only

which of the following must be true?

Solution:

Answer: (C)

¥

1
X

v
I —>x-
2

O<x<«l

\

> 1

\

= -1
>.‘£‘” | .\‘” > .\‘”

y
| is false.
IH is true.

1
—X>X

U

11 is false.

1
Let x =—to test.
2

\
11
—>—, X>X
2 4

U

I} is true.

et mr raien Al ane

Al nnartinm Afthioc nana ic illanal
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10. For all real numbers x énd ¥, let the operation ¢ be

defined by x & y =y —xy. If m and » are integers greater
than 0, then which of the following statements could be
equal to 07

Lo & (m - )
M(n-n)dn
1L s 0 (m - 1)

(A) L and I only
(B} ! only

(C) I1i only
(D)L, Ti, and HHi

Solution: Answer: (D)

The question doesn’t point out that # and » are
different. So you should do not forget to check the
special situation: m = n.

x & y=y—vpand “could be”
1
L (m—n)y=(m-n)y—m(@m—n)
\A
A-H-11-1H=0
U

I is true.

IL(n—mydn=n—(mn-mn
J
I~(1—-1)1=1#0
But, when m=2and n=1,

m-m)ydun=n—(m-mMn=1-2-1)1=0
I is true.

. nds n—u)y=(m—n)—n(m—n)
\
d-D-1(-1n=0
U

11T is true.

Il. Ifxis divisible by 5 and y is divisible by 7, which of
the following must be divisible by 357

L S5x+7y
I xy
HL  7x+ Sy
(A) Tonly (B) Il only (C) 1 and II only
(D) H and 1! only
Solution: Answer: (D)

Let m and » be integers, x =5m ,and y=7n .
Muttiple of 5 Multiple of 7

L Sx=55m=25m, Ty=7-Tn=4%
A

Sx+7y  25m+49n
3535
25m+49n 25449 E
35 35 35

0

When m = =1,

74 L
— # integer (not divisible)

J

I is false,
Sm-Tn }ff mh
1. = = mn
35 /3{ integer

A
xp is divisible by 35.
U
I1is true.
. 7x=7-5m=35m, Sy=5-Tn=35n

\

Tx+35y 35m+35n
35 35

J
}{ (m+n)
————— =m+h
}{ integer
A
(7x + Sy) is divisible by divisible.
U

II1 is true.

Convine or rense of anv af nartion of thic naca i< ilesal
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12. A computer program at random chooses a positive 3-
digit integer. If the integer chosen is even, twice that
integer is printed. If the integer printed is 204, which of the
following could have been the integer chosen?

L. 3006
il. 102
HI. 204

(A) I and 111 only
(B) Il only

(C) I only

(D) I only

Solution: Answer: (B)

The integer printed is 204.

L. If a number chosen is 306, number 612 is printed.

U

1 is false.

I11. If a number chosen is 102, number 204 is printed.

J

11 is true.

I11. if a number chosen is 204, number 408 is printed.

J

I11 is false.

13. If 2 sides of a right triangle are 17 and 8, which of the

following numbers could be the length of the 3 side?

I /353

015
. 14

(A) Tonly

(B) I only

(C) T and I only
(D) I and HI only

Answer: (C)

Two possibilities shown below:

AGEAN
j
8

(1) V177 —8> =289 —64 =225 =15

@) V172 + 82 =289+ 64 =353
il

land I

Solution:

o0

14. A computer program at random chooses a positive
3-digit integer. If the integer chosen is odd, twice that
integer is printed. If the integer chosen is even, the integer
itself is printed. If the integer printed is 202, which of the
following could have been the integer chosen?

L. 101
I 202 | Solution: Answer: (D)
HI. 404 The integer printed is 202,
L. If the number chosen is 101 that is
(A) Ionly odd, 2-102 = 204 is printed.

(B) 1l only U
(C) 111 only

(D)  and 11 only I is true.

I1, If the number chosen is 202 that
is even, 202 is printed.

U

I is true.

1. If the number chosen is 404 that
is even, 404 is printed.

U

111 is false.
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15. Ifxis divisible by 4 and y is divisible by 6, which of

the following must be divisible by 24?2

L 4y + 6y
L xy
fll. 6x+4y

(A)!only

(B) Il only

(C) 11 only

(D) 1l and HI only

Solution: Answer: (D)

Let m and » be integers, x =4m ,and y=6n .

Multiple of 4 Muliiple of 6

. dvy=4-4m=16m, 6y=6-6n=36n

\

!
4x + 6y is not divisible by 24.

U

11is false,

xp  4m-6n ,24 mn
IL — = = = mn
24 24 22{ integer
1
xy is divisible by 24,
U
II. is true.
HIL 6x=06-4m=24m, 4dy=4-6n=24n
e
6x+4y 24m+24n ,24 (m+n) |
= = = nteger
24 24 A
\A
6x +4y is divisible by 24.

Uy

111 is true.

4x+6y  16m+36n
24 24
16m+36n 16+36 52 |
Whenm=n=1, = =— # Integer
24 24 24

6. Which of the following has or have the graphs that are

composed of two perpendicular lines?

L xy=1
bl _,

I —-=

W

Oi. 2xy =20

(A) L only
(B) M only
(C) Hii only

(D) and 11l only
Solution: Answer; (D)
|
1. Xy = 1, y=—
v

Its graph is a hyperbola, not a line.

U

S

|v| %

A hole exists
but it does not
I is true.

affect that

perpendicular
lines exist.

Lt

M. 2xpy =0, xp=
(. x=0andy =

-

2. x=0andy+0 —m——

(3). y=0andx#0

U
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17. In a department store, Doris bought 6 items from aisles
I through 6 and 8 items from aisles 4 through 11, Which of
the following couid be the total number of items that Doris
bought?
1.6
.7
1. 12

(A) Tand ! only
(B) T and 11 only
(C) Mand 111 only
(D) 1T only

Solution: Answer: (D)

Repeated aisles

0 item 6 items 2 ilems

Repeated aisles

6 items Qitem 8 items

Consider 2 situations (1) and (2) below

(1). The 6 items of 8 items came from
repeated aisles.

The least number of items = 8
(2). All the 8 items from aisies 3 through
10 were bought from not repeated aisles.

d

The greatest number of items =6 + 8§ =14,

N2

§<y<14

y

Answer is (D).

18. Which of the following could be true if ( - 1)(1-6) =0 2
Lk=b

Solution: Answer: (D)
ILb=1 "could be" and (k —1)(1 - 6) = 0
ML A=1 . Mk=b=1, thenk=b,
(A)lonly U
(B) 1l only Iistrue.
(C) T and 11 only . Ifi-4=0,thenb=1.
(D)L I, and 111 U

ITis true.
M. Wi-1=0, thenk=1.

U

I1I is true.

19. A list of 11 positive integeis has the property that the
average, A, of the integers is greater than the median, A4, of
the integers. Which of the following statements must be
frue?

1. More of these integers are greater than /f than are less than A.
11. More of these integers are greater than A/ than are equat to A,
I11. More of these integers are less than A than are cqual to M.

(A) L 1T, and HI1
(B) I and I only
(C) I and 11 only
{D) None

Solution: Answer: (D)

10 of the 11 integers
e Ay

I. The 1} integerscanbe 1, 1, --«-, 1 , 2

10 of the 11 integers
("'""'"'_Aﬁ
T4 +2 12

11 11
A

12
l<A=—

\

A counter-example exists.

u

10 of the 11 integers
I_A_W

A=

II. The 11 integerscanbe 1, 1, -+, 1 , 2
M =1
\:
More of the integers = | = M, not> M.
|

v

A counter-example exists.

U

10 of the 11 integers
—
IMl. The 11 integerscanbe I, 1, -, 1 , 2
M =1

More of the integers =1= M, not <M.
|

v

A counter-example exists.

U
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I, If(a- b)2 =a’ + bz, which of the following must also

be true?

Lab=0
I (a+b) =a’ +b°

Lb6=0

(A) I only

(B) Il only

(C) Il only

(D) Iand 1 only

2. If 132 +2pg+ q2 = p2 + q':Z , which of the following
must also be true?

Lpg=0

L (p-q) =p +q
M.p=0

(A) Tonly

(B)  only

(C) I only

(D) land Il only

3.

A list of 10 positive integers has the property that the

average, A, of the integers is greater than the median, A, of
the integers. Which of the following statements must be true?

I. More of these integers are greater than A than are less than A.
1. More of these integers are greater than A/ than are equal to A,
I1I. More of these integers are less than M than are equal to A,

A) 1, 11, and 111
(B) I and {I only
(C) II and 111 only
(D) None
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RESULTS OF GAME

Number of Shots Number of People
8

SN B | D EDND |
(RN ES I RN

2

4. The chart above shows the results for 31 people who
played a certain game. In the game, each person shot a
ball at a target till the person missed the target. According
to the information in the chart, which of the following

must be true?

L For all of the shots, more hit the target than missed the
target.

1. No people hit the target 6 times.

111, Less than half of the people hit the target on their first

shot.

(A) I only

(B) Il only
(C)land 1T only
(D) H and 111 only

5. In a department store, Monica bought 6 items from
aisles I through 6 and 9 items from aisles 4 through 11.
Which of the following could be the total number of
items that Monica bought?

.8
1.9
i 12

(A) None

(B) I and II only
(C) I and I1I only
(D) I and IIT only
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6. Ifxisan integer greater than | and y = x ——,
v

which of the following must be true?

x—1

Ly :(.\‘f )+

X
1. y is not an integer.
L xy < X

(A) ] only

(B)  only

(C) IIT only

(D) Tand T only

of the following must be true?

I —x>——x
¥

Ly< O
HLxy < ¥
(B) T only

(A) L only (C) Ill only

I ,
7. Ifx is an integer greater than 1 and y = — —x, which
X

(D) 11, HI only
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8. If M is the midpoint of segment 4B, then which of the

following must be true?

I AM =2BM

AB
I BM > ——
3
AB
N AB = BM +—
2
(A) I only
(B) IT only

(C) it only
(D) Il and IIT only

9. If0 < x <1, which of the following must be true?

3 2
Ly >x

x
II. —>x
2

1L x > x>

{A) I only

(B) il only

(C) lll only

(D) Il and 111 only
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10. For all real numbers x and y, let the operation & be

defined by x o y =y —xp. [f m and » are integers greater
than 0, then which of the following statements could be
equal to 07

Lmd (m-n)
IL{n-n)dn
IIL # & (m - 1)

(A) I and IIT only
(B) 1 only

(C) 11T only
(D)1, I1, and HI

11. Ifx is divisible by S and y is divisible by 7, which of
the following must be divisible by 357

L. Sx+7y
1. xp
I, 7x+ Sy

(A) Tonly (B) Il only

(D) 1l and II only

(C) 1 and I only
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12. A computer program at random chooses a positive 3-
digit integer. If the integer chosen is even, twice that

13. If 2 sides of a right triangle are 17 and 8, which of the

3 . . . . . . ] K d 1
integer is printed. If the integer printed is 204, which of the | following numbers could be the length of the 3" side?

following could have been the integer chosen?

L 306
. 102
1. 204

(A) Il and 111 only
(B) 1T only

(C) HI only

(D) I only

I V353

IL 15
11, 14

(A) Ionly

(B) Il only

(C) I and I only
(D) Iand IIT only

14. A computer program at random chooses a positive
3-digit integer. If the integer chosen is odd, twice that
integer is printed. If the integer chosen is even, the integer
itself is printed. If the integer printed is 202, which of the
following could have been the integer chosen?

I. 10!
I, 202
I, 404

(A) I only

(B) Il only

(C) T only

(D) I'and II only
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15. Tfx is divisible by 4 and y is divisible by 6, which of 16. Which of the following has or have the graphs that are

he followi ivisi ? . .
the following must be divisible by 24 composed of two perpendicular lines?

L. dx+0y
L xy=1
I xp
¥

I, 6x+4y I, ﬁ =1
(A) T only ¥
(B) IT only . 2xy=0
(C) II only
(D) Il and III only (A) T only

(B) Il only
(C) Il only
(D) 1l and IH only
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17. In a department store, Doris bought 6 items from aisles
1 through 6 and 8 items from aisles 4 through 11. Which of
the following could be the total number of items that Doris
bought?

.6
I1. 7
I 12

(A) and III only
(B) Iand I only
(C) Il and 11 only
(D) H only

18. Which of the following could be true if (k ~)(I-5)=0?
Lk=b
Lb=1
I k=1

(A) I only
(B) Il only
(C) Iand T only
(D) I, 1f, and I

19. A list of 11 positive integers has the property that the
average, A, of the integers is greater than the median, A, of
the integers. Which of the following statements must be
true?

I. More of these integers are greater than A than are less than A.
II, More of these integers are greater than Af than are equal to M.
IH. Morc of these integers are less than Af than are equal to 4/,

(A) LI and III
(B) I'and 1II only
(C) Il and 111 only
(D) None
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Note: Figure above not drawn to scale.

1. Two wheels are tangent at one point as shown above.
Their radii measure 3 and 5 inches, respectively. They start
moving to the same direction simultaneously. What is the

least number of revolutions of the smaller wheel so that both

wheels are at the tangent point of cach wheel again?

Solution: Answer: 5
Transforming T—.
acircle info a segment Smaller circle
- T
T " Larger circle

One revolution = One Circumference
r,=3, 1 =5
C_,. =210 =2X3%7 =67
Chpe =207 =2X5x 7 =107

Ty

Least Common Multiple = 307

i | | [
67 67 (Y4 6r 67

Y .
5 revolutions

13 107 107 10 1%

]

3 lev(;llulions
Starting point 307
{Touching point) Touching point

For smaller wheel:

U

The least number = 5

Note: Figure above nol drawn 1o scale,

2. Two wheels are tangent at one point d as shown above.
Their radii measure 12 and 20 inches, respectively. They
start moving to the same direction simultancously. What is
the second least number of revolutions of the larger wheel
so that both wheels are at the tangent point of each wheel
again?

Solution: Answer: 6
Transforming —l -
acirele into a segment Smaller circle
T
T © Larger circle

One revolution = One Circumference

=12, 5 =20

I

C

smaller

Clager = 21,7 =2x20x 7 =407

=2rm=2x12x7 =24

Least Common Multiple = 1207

24m | 24z | 24m | 24xm | 24x
5 revolutions i
0 | 407 | 40
3 y
3 revolutions ’
Starting point 1207
(Touching point) Touching point

For larger wheel:

The least number=73

J

The second least number=3.2=6
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3. One toy bell chimes per 4 seconds and another per 6
seconds. If they chime simultaneously, in how many
seconds will they first chime together again?

Solution: Answer: [2

Number 12 is the least common multiple of 4 and 6.

U

They first chime together again = 12.

4. One toy bell chimes per 6 seconds and another per 7
seconds. If they chime simultaneously, in how many
seconds will they first chime together again?

Solution: Answer: 42

Number 42 is the least common multiple of 6 and 7.

U

They first chime together again = 42

5. One toy bell chimes per 6 seconds and another per 7
seconds. If they chime simultaneously, in how many
seconds will they second chime together again?

Solution: Answer: 84

Number 42 is the least common multiple of 6 and 7.

A4
They first chime together again = 42

They second chime together again = 2x42 =84

6. One toy bell chimes per 4 seconds and another per 6
seconds. If they chime simultaneously, in how many
seconds will they second chime together again?

Solution: Answer: 24

Number 12 is the least common multiple of 4 and 6.

¥
They first chime together again = 12

They second chime together again= 2x12 =24
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Note: Figure above not drawn to scale.

1. Two wheels are tangent at one point as shown above.
Their radii measure 3 and 5 inches, respectively. They
start moving to the same direction simultaneously. What
is the least number of revolutions of the smaller wheel so
that both wheels are at the tangent point of each wheel
again?

Note: Figure above not drawn to scale.

2. Two wheels are tangent at one point d as shown above.
Their radii measure 12 and 20 inches, respectively. They
start moving to the same direction simultaneously. What is
the second least number of revolutions of the larger wheel so
that both wheels are at the tangent point of each wheel
again?
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3. One toy bell chimes per 4 seconds and another per 6 5. One toy bell chimes per 6 seconds and another per 7
seconds. If they chime simultaneously, in how many seconds. If they chime simultaneously, in how many
seconds will they first chime together again? seconds will they second chime together again?

6. One toy bell chimes per 4 seconds and another per 6
seconds. If they chime simultaneously, in how many
4. One toy bell chimes per 6 seconds and another per 7 seconds will they second chime together again?
seconds. If they chime simultaneously, in how many
seconds will they first chime together again?
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X M

P

1. In the figure above, a path from the corner point P to
the corner point Q is determined by moving along the
grid lines,

No overlap of any portion is allowed for each path, How
many different paths that do not contain .Y, ¥, or A can be
drawn from P to 07

(A)2
(B)8
€4
(D)6

Solution: Answer: (C)

Point P — PointQ, // and ){
1. P —upward — O
2 paths
2.P—upward —R—Q
and

Remaining set of paths is symmetric about the diagonal.

Total paths = 2x2 =4

U

Answer is (C).

X M

P

2. In the figure above, a path from the corner point () to the
corner point P is determined by moving along the grid lines.
No overlap of any portion is allowed for each path. How
many different paths that do not contain either X or ¥ can be
drawn from Q to P?

Answer: 8

TFrom point @ to point P, /( or /

\

Solution:

1. O —right — P
2. Q—right—M — P
4 paths
3. 0 —downward — R— P
4. Q—downward—R— A — P
and

Remaining set of paths is symmetric about the diagonal.

S
Total paths = 2-4=8

U

Answer is 8.
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Paths

X

M

P

1. In the figure above, a path from the corner point 7 to the

comer point O is determined by moving along the grid lines.

No overlap of any portion is allowed for each path, How
many different paths that do not contain X, ¥, or M can be

drawn from P to O?

(A)2
B)8
(©4
D)6

R

X

A

X or Y can be drawn from O to P?

P

2. In the figure above, a path from the corner point Q to
the corner point P is determined by moving along the
grid lines. No overlap of any portion is allowed for each
path. How many different paths that do not contain either
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f. The number sequence above is allowed to change in
either of two methods. Either two adjacent numbers may
be exchanged or entire sequence may be reversed. What
is the least number of such changes needed to put the

4132

numbers into the order from small to big?

(A2 (A)S
(B) S (B)3
(©) 4 €2
(D)3 (D) 4
Solution: Answer: (D)
(1) Reverse the entire sequence.
2 3 14
(2) Exchange 2 adjacent numbers,
2 1 3 4
(3) Exchange 2 adjacent numbers.
1234
U
Answer is (D).
DACHB
2. The letter sequence above is allowed to change in 4.

either of two methods. Either two adjacent letters may be
exchanged or entire sequence may be reversed. What is
the least number of such changes needed to put the

letters into the alphabetical order from A to Z?

(A)5
(B)2
©3
D)4

Solution: Answer: (C)

(1) Reverse the entire sequence.
B C AD

(2) Exchange 2 adjacent numbers.
B ACD

(3) Exchange 2 adjacent numbers.
A BCD

J

Answer is (C).

(A)2
(B) 5
(C)4
™3

RO QP

Solution: Answer: (B)

(1) Reverse the entire sequence.
P Q OR

(2) Exchange 2 adjacent numbers.
P O QR

(3) Exchange 2 adjacent numbers.
O P QR

U

Answer is (B).

6 2 43

Solution: Answer: (D)

(1) Reverse the entire sequence.
34 26

{2) Exchange 2 adjacent numbers.
3 2 46

{3) Exchange 2 adjacent numbers.
2 346

U

Answer is (D).

3. The letter sequence above is allowed to change in either
of two methods. Either two adjacent letters may be
exchanged or entire sequence may be reversed. What is the
least number of such changes needed to put the letters into
the alphabetical order from A to Z?

The number sequence above is allowed to change in
either of two methods. Either two adjacent numbers may be
exchanged or entire sequence may be reversed. What is the
least number of such changes needed to put the numbers
into the order from small to big?
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Reordering

4132

1. The number sequence above is allowed to change in
either of two methods. Either two adjacent numbers may be
exchanged or entire sequence may be reversed. What is the
least number of such changes needed to put the numbers
into the order from small to big?

(A)2
(B)5
(€4
(D)3

DACB

2. The letter sequence above is allowed to change in either

of two methods. Either two adjacent letters may be
exchanged or entire sequence may be reversed. What is the
least number of such changes needed to put the letters into
the alphabetical order from A to Z?

(A)3
(B)2
©3
(D)4

ROQP

3. The letter sequence above is allowed to change in
either of two methods. Either two adjacent letters may be
exchanged or entire sequence may be reversed. What is
the least number of such changes needed to put the letters
into the alphabetical order from A to Z?

(A)S5
(B)3
(€2
D)4

6 2 43

4. The number sequence above is allowed to change in
either of two methods. Either two adjacent numbers may
be exchanged or entire sequence may be reversed. What is
the least number of such changes needed to put the
numbers into the order from smali to big?

(A)2
(B)3
C)4
(D)3
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1. Ifthe radius of a motorcycle wheel is 0.2 meter, how
many meters has the center of the wheel traveled when
the wheel has made 3 complete revolutions along a
straightaway?

(A)0.67| Solution: Answer: (B)
B)1.2x

(0097 i :
(D)0.87 -~

> L »
Note that the figures above and
below not drawn to scale,

£ -

2FIT wpltree 2877 el 20°7T —»l

m Corresponding points

3x(2r)=3%(2x027) =127
U

Answer is (B).

2. Ifthe radius of a motorcycle wheel is 0.25 meter,
how many meters has the center of the wheel traveled
when the wheel has made 4 complete revolutions along a
straightaway?

(A)1.0r Solution: Answer; (C)
(B)1.27 O O
207
(D)0.87 L_ ¥ ¥ ‘

2;"72'_’ 4_27'72'_'4_27'7:_’ ‘_21'71

4x(2rn)=4x(2x0257)=2n
Y

Answer is (C).

N N A AP I o A

Note: Figure above not drawn to scale,
J. IH NG LIEWMC dUOVE, d CHOIC UL TdUIES 77 — O/ 277 TUHS W
left along the line without slipping. In the staiting
position, point S on the circle touches the line for the first
touch at point 0 on the line. At what point on the line will
point S touch the line for the fourth touch?

S

(A)9 | Solution: Answer: (A)
(B)3 Remember: 1 R { revolution) = 1 € (circumference)
(O

(D)a | C=2r=2x(3/21)7=3 R=33R=3x3=9

The first touch is at point 0.

The fourth touch should be at point 9.

v
e

A (8, -6)

Note: Figure above not drawn to scale.

4. In the figure above, a ring with area 7 is placed on an
incline. point A with coordinates (8, -6) is on the ring. The
ring is rolled up the incline, and once point A of the ring
touches the origin, it is then rolled horizontally along the
x-axis to the left, What is the x-coordinate of point A, where

point A on the ring touches the y-axis or the incline for the
th

7 time?

(A)27.7

(B)-31.2 Solution: Answer: (C)

(C)-27.7 b

D) 127 "—*O .
\ 4 (8, -6)

A =}‘2ﬂ', Vs z;'zfr, P = I, r=1
\2
1 revolution = I circumference
lcircumference ¢ = | segment s
\A
s=c=2rp=2-1-7=2x
6 —8—10 right triangle —» A0 =10
!
7 touches — 6 segments
\:
|x]+10 =65, x=065-10
[x|=6-27-10~27.7
U

x~—27017
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. If'the radius of a motorcycle wheel is 0.2 meter, how
many meters has the center of the wheel traveled when the
wheel has made 3 complete revolutions along a
straightaway?

(A)0.67

B)1.2x
(€09~
) 0.8%

2. Ifthe radius of a motorcycle wheel is 0.25 meter, how
many meters has the center of the wheel traveled when the
wheel has made 4 complete revolutions along a
straightaway?

(A) 1.0z
(B)1.2x»
C)2.0x
(D)0.87

> |
<t

N I ]
11109876543|210

.

S
Note: Figure above not drawn to scale.

3. In the figure above, a circle of radius » =3/ 2z rolls to

left along the line without slipping. In the starting position,

point S on the circle touches the line for the first touch at

point 0 on the line. At what point on the line will point S

touch the line for the fourth touch?

(A9
(B)3
©6
(D)4

}}

A8, -6)

Note: Figure above not drawn to scale.

4. In the figure above, a ring with area 7 is placed on an
incline. point 4 with coordinates (8, -6) is on the ring. The
ring is rolled up the incline, and once point /4 of the ring
touches the origin, it is then rolled horizontally along the
x-axis to the left, What is the x-coordinate of point A, where

peint 4 on the ring touches the x-axis or the incline for the

th

1 ,.
7 time?

(A) 27.7
(B)-31.2
(C)-27.7
D) 127
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y=g(x)=q/2

1. 1In the figure above, the shaded portion is bounded by
the y-axis, the line x = 6, and the graph of y = g (v). The
boundary is part of the shaded portion. Which of the
following must be true if the point (m, ») lies in the
shaded portion?

LO0<m<6
iLn<m
L. n< g {(m)

(A) T only

(B) N only

(C) Tand HT only
(D) L 11, and IT1

Solution: Answer: (D)

I. The boundary is part of the shaded portion.
m is the values of x-coordinate.

0<m<6
U
I=True

11. At point (0, 0), 12 = n1.
At any remaining point gn, m, n<m.

n 1 . .
The slope = — =— of'the function g is the greatest
m 2

one of the slopes of the segments formed by any
point inside the shaded area to point (0, 0).

The graph of the function is a line passing through
point (0, 0).The value of y of any point on the line
is one-half of the value ofx.

U

II=True
IIL. g(x) is the top boundary of the shaded portion and

is all y-coordinates of the boundary. This boundary
is a segment. On the boundary segment, each point
is (s, 1) also. That means that each value of
corresponding to each value of m is greatest value
and that each value of the remaining »
corresponding

to each value of m is smaller than the values of n
that lie on the boundary.

U

IIT = True

Ay y=g)

O 3

2. In the figure above, the shaded portion is bounded by the
y-axis, the x-axis, the line ¥ = 9, and the graph of y = g (x).
The boundary is part of the shaded portion. Which of the
following must be true if the point (m, #) lies in the shaded
portion?

LLau<m
H0<m=<9
L n < g (m)

(A) 1 only

{B) II only

(C) Land III only
(D) II and III only

Solution: Answer: (D)

i. A counter-example

Whenm =3, n=7.
2

n>m

U

I is false.

I1. The boundary is part of the shaded portion.

J
0<m<9

U

11 is true.

ML g(x) is the top boundary of the shaded portion and it
is all y-coordinates of the boundary. This boundary
is a segment. On the boundary segment, each point
is (m, 1) also. That means that each value of n
corresponding to each value of m is greatest value
and that each value of the remaining # corresponding
to each value of m is smaller than the values of »
that lie on the boundary.

U

Il = True
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7

1. In the figure above, the shaded portion is bounded by the
x-axis, the line x = 6, and the graph of yy = g (x). The
boundary is pait of the shaded portion. Which of the
following must be true if the point (m, 1) lies in the shaded
portion?

LOsm<6
H.un<m
HL #< g (m)

(A) I only

(B) Il only

(C) I and 11T only
(D) (D) 1, 1, and I

VY y=g)

0 3 9

2. In the figure above, the shaded portion is bounded by
the y-axis, the x-axis, the line x =9, and the graph of y =g
(x). The boundary is part of the shaded portion. Which of
the following must be trae if the point (m, 1) lies in the
shaded portion?

LLu<sm
IMo<m=<9
. v < g (m)

(A) 1 only

(B) Il only

(C) 1and HI only
(D) Il and IiI only

Copying or reuse of any of portion of this page is iflegal.




Simple and Compound Interest

427

Formula for simple interest:
i=art
Formuta for simple interest:

b=a(l+rf)

b=a(l+r)

Formula for compound interest:

of the following is the interest earned in 5 years?

3. ifa $2,000 bond earns 7% simple annual interest, which

where

i is year interest,

b is the balance, (A) 700
a is starting value, (B) 7

# is the annual interest rate, (C) 35
{ is the time in years, (D) 140

1. Ifa $3,000 deposit earns 6% simple annual interest,

which of the following is the interest earned in 6 years?

(A) 108
(B) 416

Solution:

Answer: (A)

7
x5

i:ari:20,06x1/06

U

i=1700

(C) 1,080
(D) 800

Solution:

6
i=art =3090 x——x6

Answer: (C)

] (A) 8892.23
U (B) 8982.23
(C) 3138.43

i =1,080
(D) 3183.43

2. If you save $2,800 of your pay and deposit it into your
an account that earns simple annual interest, the balance is

$2,850, which of the following is the annual interest rate in

10 months?

(A) None of the below
(B) 0.2 )
Solution: Answer: (C)
© 0.02
b=a(l+rt)
(D) 0.03
J
0 (A) 1,056
2854 = 2804 (1 HE) (B) 1,065
(C) 8,010
J
(D) 5,681

12
10

(

6
I3 =g>< 0.0179 = 0.02

285
280

U

)=

an account that earns 2.6 percent interest compounded

Solution: Answer: (D)
b=a(l+ r)f
\

b =2800(1+0.026)"

b =2800(1.026)’

U

b ~3183.43

which of the following is the balance in 8 years?

4. If you save $2,800 of your pay and deposit it into your

annually, which of the following is the balance in 5 years?

5. If you save $800 of your pay and deposit it into your

saving account that earns 4 percent simple annual interest,

Solution: Answer: (A)
b=a(l+r0)

\

b=800{1+0.04x8)

U

b=1056
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6. Hyou save $600 of your pay and deposit it into your an
account that earns 5.5 % interest compounded annually,

which of the following is the balance in seven years?

(A) 12896.54
(B) 12896.45

(A) B =300(1.55)°

(C) 872.91
(D) 872.81

Solution:

b= 600(1+0.055)"

b - 600(1.055)"

b=a(l+r)

b~ 872.81

(B) B = 300{1.0055)°

Answer: (D)
®) (C) B =300(1.055)°

(D) B = 300° (1.055)°

8. If you deposit $300 into your an account that earns
5.5 % interest compounded annually, which of the

following is the balance B in eight years?

Solution:

7. Ifyou deposit $5,000 into your an saving account that
earns five percent simple annual interest, which of the

following is the balance of the saving account in half year?

b=a(l+r)

J

b=300(1+0.055)°

J

b=300(1.055)’

Answer: (C)

9. If you deposit $D into your an saving account that
earns p percent simple annual interest, which of the

following is the balance B of the saving account in m

(A) 5,125

(B) 2,650 months?

o (A)D~B(1+—p—xl’i)
(D) 5,215 Solution: Answer: (A) 100

b=a(l+rt)

\
6
b=5000| 1+0.05x—
12

\

5000(1+0.025)

U

b =5000%1.025=5125

B)YB= D(l +~£~xm)
100

(C)B=D(1+pxm)

(D)B:D(u.ixﬂ]
100 12

Formula: b =a(l +#f)

Solution: Answer: (D)
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+ * f
Formula for simple interest: where

i=art i is year interest,
Formula for simple interest:

b=a(l+r)

b is the balance,
a is starting value,

Formula for compound interest: | ;- is the annual interest rate,

b=a(l+ r)’

¢ is the time in years.

I, Ifa $3,000 deposit earns 6% simple annual interest,

which of the following is the interest earned in 6 years?

(A) 108
(B) 416
(C) 1,080
(D) 800

2. Ifyou save $2,800 of your pay and deposit it into your
an account that carns simple annual interest, the balance is
$2,850, which of the following is the annual interest rate in

10 months?

(A) None of the below
(B) 0.2

(C) 0.02

(D) 0.03

3. Ifa $2,000 bond earns 7% simple annual interest, which

of the following is the interest earned in 5 years?

(A) 700
(B) 7
(C) 35
(D) 140

4. If you save $2,800 of your pay and deposit it into your
an account that earns 2.6 percent interest compounded

annually, which of the following is the balance in 5 years?

(A) 8892.23
(B) 8982.23
(C) 3138.43
(D) 3183.43

5. If you save $800 of your pay and deposit it into your
saving account that earns 4 percent simple annual interest,

which of the following is the balance in 8 years?

(A) 1,056
(B) 1,065
(C) 8,010
(D) 5,681
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6. If'you save $600 of your pay and deposit it into your an
account that earns 5.5 % interest compounded annually,

which of the following is the balance in seven years?

(A) 12896.54
(B) 12896.45
(C) 872.91
(D) 872.81

7. Ifyou deposit $5,000 into your an saving account that
earns five percent simple annual interest, which of the

following is the balance of the saving account in half year?

(A) 5,125
(B) 2,650
(C) 6,280
(D) 5,215

8. Ifyoudeposit $300 into your an account that earns
5.5 % interest compounded annually, which of the

following is the balance B in eight years?

(A) B =300(1.55)°
(B) B=300{1.0055)"
(C) B =300(1.055)°
(D) B = 300° (1.055)°

9. If you deposit $D into your an saving account that
earns p percent simple annual interest, which of the
following is the balance B of the saving account in m

months?

(A)D=B(l+w~g-xﬁ)
100 12

(B) B = D(H%xm]
(©)B=D(1+pxm)

(D)B:D(Hixﬁ)
oo 12
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t 1\
4 7 2 ] &—0
3 @==0 i
S 59 e—0
2 e—0 =
3.1 O—0
b Gy
| ! L L,
| l | Q@ Y. | Ly x 0 12 3 4
-3 2 -1 O i 2 3 4 Hours
& -1
3. The figure above shows the pait of graph of the greatest
&—0 - 2 integer function used for charges of a computer rental
&—0 4 3 company. What is the sum, in doallars, of the charges of the

1.1 hours, 1.9 hours and 3.1 hours?

1. The figure above shows the graph of the greatest integer (A) 162
. ) ‘ Solution: Answer: (B)
function g represented by g(x) = [x} What is the value (B)13.4
L1]=3.0, [19]=3.1 [3.1]=72

5 > L
of the step function f(x) = [\] ~lifx=— 17 (€)14.9 [ ] [ ] I

3 (D) 13.2
(A) 2 Sum =3.1+3.1+7.2=134

Solution: Answer; (C
®)-= ©
3 g( 2 ] = |: f :l _ {l 3:, _ 4. The figure above shows the part of graph of the greatest
©0 3 3 3 integer function used for charges of a computer rental
)1 U company. What is the sum, in doallars, of the charges of the
5 S A <0
f[—] _ [_} {=1-1=0 1.9 hours, 2.1 hours and 3.9 hours?
3 3 (A) Not enough information to determine
B)134 Solution: Answer: (D)
(©) 14.9 [19]=3.1, [2.1]=59, [3.9]=72

2. The figure above shows the graph of the greatest (D) 16.2 )
integer function g represented by g(x) = [x] What is Sum=3.1459+72=162

7
the value of the step function f(x) = [x] +2ifx=-— 7

3 5. The figure above shows the part of graph of the greatest
(A) -l integer function used for charges of a computer rental
(B) ,_I_ Solution: Answer: (A) company. What is the sum, in doallars, of the charges of the
3 1.99 hours, 2.11 hours and 2.99 hours?
©) 0 7 7 1
g - — = u— | = —2 —— facd —3
(D) 1 3 3 3 (A) Not enough information
U (B) 134
7 7 Solution: Answer: (C)
f(——) = {—} +2=3+2=-1 @191 Ti99]=3.1, [2.11]=59, [299]=59
3 3 , (D)13.2
U
Sum=3.1+59+59=14.9
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1. The figure above shows the graph of the greatest integer

function g represented by g(x) = [x] What is the value

. 5
ofthe step function f(x) = [1] —lifx=—7
3

2
A) —
3

2
(B)-—
3

<0
(D) 1

2. The figure above shows the graph of the greatest

integer function g represented by g(x) = [\] What is
the value of the step function £(x) = [\] +2ifx= —7~ ?

3
(A) -l

1
(B)-—
3

(C) 0
D) 1

7.2 G
4
% 59 (-]
]
3.1 [ W—
| i I [

Howns

3. The figure above shows the part of graph of the greatest
integer function used for charges of a computer rental
company. What is the sum, in doallars, of the charges of the

1.1 hours, 1.9 hours and 3.1 hours?

(A) 162
(B) 13.4
() 14.9
(D) 13.2

4. The figure above shows the part of graph of the greatest
integer function used for charges of a computer rental
company. What is the sum, in doallars, of the charges of the

1.9 hours, 2.1 hours and 3.9 hours?

(A) Not enough information to determine
(B)13.4
(C)14.9
D)16.2

5. The figure above shows the pait of graph of the greatest
integer function used for charges of a computer rental
company. What is the sum, in doallars, of the charges of the

1.99 hours, 2,11 hours and 2.99 hours?

(A) Not enough information
(B) 13.4
(C) 14.9
(D) 132
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LIfS (.\')=\/ A x—6 , which of the following indicates

the set of all values of x at which the function is not defined?

(A)-2<x<-3 Solution: Answer: (A)
2

(B)x<-3 F(x) =¥ -x-6

C)x<-4 undefined

(D)x<-2 J

y:xZ -x-6<0

2

y=(x-3){x+2)<0

By the figure above, it's clear that
when -2 <x < 3, all values of y
corresponding the x are less than 0.

U

Answer is (A).

2. Ifx and f(x) are real numbers and f(x) = 24452,

what is the maximum value of /(x)?

(A)4 Solution Answer: (A)
(B) 6 When x =0,
©3 S () =y has the rl\aximum value.
(DY 10 5

y=204-0" =244 =2x2=4

3. Which of the following numbers is the number that is

Xt -16
l?

x4+16.

(A) No any number is not in the domain.

not in the domain of g if g(x) =

(B) % Solution: Answer: (A)
| x* +16 has no chance fo equal zero,

©) b J

o)1 The domain of g is all the real numbers.

U

Answer is (A).

4. If f (1) = -9 , which of the following indicates

the set of all values of x at which the function is defined?

(A)-3<x<3 )
Selution: Answer: (C)
(B)x<-3 5
x)=4x" =9
C)x<-3,x23 f(\) !
D) 3 "defined" = domain
x> -
\
y= =920
\:

y=(x-3)}x+3)20

\|/
Ve

According to the figure above, it is

clear that when -3 < xyandx >3,
all the values of y corresponding
the x are equal or greater than 0.

U

Answer is (C).

Jx-2

5. What is the domain of f (x} = ?
x+3
(A)x#-3
B)x=2
(C)-35x<2
D)yx=3
Solution: Answer: (B)

The domain of ¥x~2
x—-220, x22

The domain of (x+3)

| x+3#0, x#-3

A

-3 0

:l"he comimon domain} x22

v

or
intersection domain
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1. 1f £(x)=vx* —x~6 , which of the following indicates

the set of all values of x at which the firnction is not defined?

(A)2<x<-3
B)x<-3
C)x<4
Dyx < -2

2. Ifx and f(x) are real numbers and /(x) = 244 — X2,

what is the maximum value of f(x)?

(A)4
B)6
©3
(D) 10

3. Which of the following numbers is the number that is

4
x —le
not in the domain of g if g(x) = ! ?
X +16
(A) No any number is not in the domain.
!
B) —
2
|
© -
2

D) 1

4. Iff (\) =4/ -9 , which of the following indicates

the set of all values of x at which the function is defined?

(A)-3<x<3
B)x<-3
(C)x<-3, x>3
D)x>-3

Jx-2

x+3

?

5. What is the domain of f(x) =
(A)x=-3

(Byx=2

{C)-3<x<2

D)x=3
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1. Iffor all real numbers x, a function f* is defined by

{10, x=10
S = , then (1)~ f(-1) =

3. Which of the following graphs could be the function

20, x 210
(A) 10 :
Selution: Answer: (B)
(B)o
)1 f(x) =20 exceptx =10
(D)20 !
JO) = f(-1)=20-20=0

¥ +2, x>0
fx)=

2. Which of the following graphs could be the
function

.\‘2+2, x<0
f(x)=

¥+2,x20
(A) B) (C)
)7 }) ))

1L \l/ 1\

/ X R

0 " '8 " o
D)

47

Solution: Answer: (B)

P 2, x < 0 - the graph is a Parabola.
J(x)=

x+2, x>0 - the graphisa line.
.

For the parabola, whenx =0, £(0) = 02 +2=2,

|_For the line, whenx =0, f(0)=0+2=2,
!

The graph of (B)

x+2, x50
(A) (B) ©

y y ¥

1\ I 3 1\

/ , X \ , / ,
(0] . (0] " (@] .

D)
Y

¥
/o

Solution: Answer: (D)

¥’ +2, x >0 — the graph is a Parabola.
/(9= {\‘ +2, x £0— the graph is a line.
)
For the parabola, when x = 0, /(0) =0° +2 =2,
For the ling, whenx =0, f(0) =0+2 =2;

wheny =0, 0=x+2, x =-2.

U

The graph of (D)
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4, If for all real numbers x, a function f* is defined by

10, x =10
f(-\‘)={

, then f(10)~ f(-10) =
20, x %10 S10)~ f(-10)

(A) 10
(B) -10
(€)1

(D) 20

Solution: Answer: (B)

S10) - f(-10)
U

10-20=~10

5. If for ail real numbers x, a function /* is defined by

yd P r=10 I 10 ) =
J(x)= 6’x;‘&m,flenf( AV E
(A)3
(B) 1

(C) 2
(D) -2

Solution: Answer: (B)

S30)- 1D
Y

7-6=1

2
" —-16
when x # 4
6. Hg(x)=| x—4, , what must the
b, whenx =4
value(s) of b be in order for g to be a continuous
function?
(A)8
B)7
(©)9 | Solution: Answer: (A)
D)6
(D) x° 16 M(.\'+4)
)7 = =
x—4 )A
\
y=x+4
When x = 4, y=8.
A
4.8
~ g{(x) is not
continuous
/ at this point.
3 b
¥ —16
JI =
x—4
{4, 8)
x) is
A gx)
continuous
/ after adding.
/s 4 >
g(x)=x+4
g(x)=b, whenx =4
g(xy=x+4
U
b=g(d)=4+4=8

am Al an

afanmrtinn afthic nana io llaral




Piecewise Functions

437

1. I for all real numbers x, a function f* is defined by

769 {10’”10 then £(1) - /(-1
x)= , then - f(-D) =
20, x 210" )=7CD

(A) 10
(B)O
)1
(D) 20

2. Which of the following graphs could be the
function

v+2, x>0
(A) (B) <)
J} ]? Jl

A \\/ 1\

/ X X

O " 9] i O
(D)

» '),

)

3. Which of the following graphs could be the function
X +2, x>0
fx)=
x+2,x<0
@A) (B) ©)
¥y y y
1l F § A
/ , X \ / e
9] i’ 9] (8] "
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4, If for all real numbers x, a function /" is defined by
1) 10, x =10
X) =
20, x #10
(Ay10
(B)-10

© 1
(D) 20

, then f(10)— f(-10) =

5. [Iffor all real numbers x, a function f is defined by

y=d XTI e ra0) - £
=17 then f10)-f(1D =

, X #

(A)3
(B) 1
()2
(Dy-2

¥ 16

x—4,

b, whenx =4

whenx # 4
, what must the

6. Ifg(x)=

value(s) of b be in order for g to be a continuous

function?

(A) 8
BY7
€9
D)6
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I. Inthe figure above, the graphs of f(x) and y = | are
intersected. For how many values of x does f(x) = 1?

(Al
(B)2
©3
D)4

Solution:

Answer: (D)

The figure shows that there are 4 points of

intersections,

Each of them has a pair of coordinate values
xandy. Sof(x)=1 for 4 values of x.

U

The 4 points are: (-2, 1), (0, 1), @, 1), (@, 1).

J&)

v

6.5 X

3. The figure above shows the graph of the function fand

segment QR that has a y-intercept of 1. For how many values

of x between —7 and 6.5 does f(x) = 1?

Solution:

Draw a horizontal line, which passes through the point
(0, 1). The function of the line is y = 1. The line
intersects the graph of fat 5 points between —7 and 6.5.

U .

Answer =35

Answer: 5

H
Yy

2. Inthe figure above, the graphs of f(x) and y = 0 are
intersected. For how many values of x does /(x) = 0?

(A)3S
(B)4
©)3
(D)2

Solution:

y=f(x)=0
J
f(x) is the x-avis.

s

There are 4 intersection points,

!

There are 4 values of x when f(x) = 0.

U

Answer is (B).

Answer: (B)

J&)

©, 4)

Jl

4. The figure above shows the graph of the function g and

segment RS that has a p-intercept of 4. For how many values
of x between —8 and 7 does f(x) = 4?

Solution:

U

Draw a horizontal line, which passes through the
point (0, 4). The function of the line is y = 4. The line
intersects the graph of fat 3 points between —8 and 7.

Answer =3

Answer: 3

Copying or reuse of any of portion of this page is illegal.
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¥
T _)’:I3“l

/

(a, -b)

5. Inthe figure above, the points (a, -) and (-a, 0) lie on

J(_a’ O) > X

the graph of y = x* —1. What is the value of 52

(A)S Solution: Answer: (D)
(B) 4 y=x —1
(C)3 S
(D)2 0=(-a) -1 [d’=11
()
-b:aS-ul a =1-b

))

y=gW

AN

e T '2\/ \/5

6. The figure above shows the graph of the function g.

Which of the following values is greater than g(2)?

(A) g(-)
B) g(0)
©) g(-4)
(D) g(-3)

Solution: Answer: (C)

g(b) = a certain value of y,
where b is a certain value of x.
The value of y of point (-4, g(-4)) is
g(-4) that is the greatest value of y
that is only value greater than f(2).

U

Answer is (C),

Copying or reuse of any of pertion of this page is illegal.
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7. The figure above shows the graph of y = g(x). g isa
function. If g(k) = g(3k), which of the following could be

the value of £ ?

(A) 3 Solution: Answer: (D)
)2 {When k=1, g()=-2
©)-1 When 34 =3, g(3)=-2
g)=g@)
D)1 U
k=1

8.  If the equation of a parabola is y = X2 —97x - 71,

where does the graph of the parabola cross the y-axis?

)77 Solution: Answer: (B)
g y=x"-97x-T77

(©)-97 When x = 0, the parabola crosses the y-axis.
(D) 97 U

y=0"=97.0-77=-77.

9. Iff(x) =20 for all real numbers x, what does
f(x+20) equal?

Solution: Answer: (B)
A)40

) flxta)=f(x)
{B) 20 |

v
(C) 18 0 ‘
(D) 30 S(x+20) = f(x)

f(x)=20

U

Flx+20)=20

10. Which of the following graphs has the feature that the
x-coordinate is greater than the y-coordinate for which

point on the graph?

A) y ®) y
ot i el " x
©) (D)
y y
=0 > x =0 " x
Solution: Answer: (C)

On the graph of (C), the x-coordinate is
more than y-coordinate for each point.

Answer is (C).
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J)

12

p N

0 3 6 9 12 15 18

11. The graph of y = £ (x) is shown above. If £(5) = a, which

of the following could be the value of f(a)?

(A)2

(B)4 Solution: Answer: (D)
©)3 , - _
(D)5 In the xy-plane, (k) = value of y when x = £.

S =1,a=7,/1)=5

12. The graph of y = g (x) is shown above. If g (9) = p, which

of the following could be the value of g (p)?

A9

(B)4 | Solution: Answer: (A)

©)3

(D)5 In the xy-plane, (k) = value of y whenx = £,

U

gM=3,p=3,203)=9

13. The graph of y = /1 (x) is shown above. If /2 (18) = &,

which of the following could be the value of /1 (k)?

(A)2
(B)4

©)3
(D)5

U

h(18)=8, k=8, i (8)=4

Solution: Answer: (B)

In the xy-plane, f(b) = value of y when x = b.

14, Ifthe graph of the function g in the xy-coordinate
plane contains the points (0, -8), (2, -3), and (5, 0),
which of the following cannot be true?

(A) The graph of g has a minimum value.
(B) The graph of g has a maximum value.
(C) The function g is a quadratic function.
(D) The function g is a linear function,

Solution: Answer: (D)
If the function is a linear one, the slopes obtained from

any pair of points on the line should be the same.

I

h 4
i e DU B o G W
Slope-1 0_2 o OStope2 =TT
!

SSlope-I # SS]ope—l

U

Answer is (D),

15. If the graph of the function g in the xy-coordinate
plane contains the points (0, -7), (1, -3), and (5, 2),
which of the following cannot be true?

(A) The graph of function g is a straight line,
(B) The graph of g has a maximum value,
(C) The function g is a quadratic function.
(D) The graph of g has a minimum value,

Solution: Answet: (A)
If the function is a linear one, the slopes obtained
from any pair of points on the line must be the

same.,

5-1 4

T _, 2-(-3) S

S =4, L= ==
S 0—1 Slope-2

lope-1 —
d

SSlope-l * SSIopc-Z

Answer is (A),
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. Inthe figure above, the graphs of f(x) and y = I are
intersected. For how many values of x does f(x) = 1?

(A)1
(B)2
©)3
D)4

2. Inthe figure above, the graphs of f{(x) and y = 0 are
intersected. For how many values of x does f(x) = 0?

(A)S
(B)4
©)3
(D)2

J&)

v

g _—<" o 6.5

3. The figure above shows the graph of the function fand

segment OR that has a y-intercept of 1. For how many values

of x between —7 and 6.5 does f(x) = 1?

J&)

0,4)

-8 8] \/7

4. The figure above shows the graph of the function g and

segment RS that has a y-intercept of 4. For how many values

of x between —8 and 7 does f(x) = 4?

Copying or reuse of any of portion of this page is illegal.
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})
3
p=x —1

/

(@, -b)

/(-a’ 0) > X

5. In the figure above, the points (a, -b) and (-a, 0) lic on

the graph of y = x* —1. What is the value of 7

(A5
B)4
©3
(D)2

1

I

)?

Y=g

AVIVi.

-5

-4

L/

"z\/ \/5

6. The figure above shows the graph of the function g.

Which of the following values is greater than g(2)?

(A) g(-D
(B) g(0)
© g(-4)
(D) g(-3)

Copying or reuse of any of portion of this page is illegal.
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»

7. The figure above shows the graph of y = g(x). g isa
function. If g(k) = g(34), which of the following could be

the value of £ ?

(A) -3
(B)2
(©)-1
(D) 1

8.  If the equation of a parabolais y = X2 -97x-77,

where does the graph of the parabola cross the y-axis?

(A) 77
(B) -77
(C)-97
(D) 97

9. I f(x) =20 for all real numbers x, what does
S {x+20) equal?

(A) 40
(B) 20
(C) 18
(D) 30

10. Which of the following graphs has the feature that the
x-coordinate is greater than the y-coordinate for which

point on the graph?

(A) ¥ (B) y

o ———" . T o > x
(9] (D)

y y

0 ¥ x 0 X
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})

v
-

0 3 6 9 1215 18

11. The graph of y = f(x) is shown above. If £(5) = a, which

of the following could be the value of /'(a)?

(A)2
(B) 4
©)3
(D)3

12. The graph of y = g () is shown above. If g (9) = p, which

of the following could be the value of g (p)?

A9
(B)4
©)3
(D)5

13. The graph of y = / (x) is shown above. If 7 (18) = &,

which of the following could be the value of / (k)?

(A)2
(B)4
©)3
(D)5

14. If the graph of the function g in the xy-coordinate
plane contains the points (0, -8), (2, -3), and (5, 0),
which of the following cannot be true?

(A) The graph of g has a minimum value.
(B) The graph of g has a maximum value.
(C) The function g is a quadratic function,
(D) The function g is a linear function,

15. Ifthe graph of the function g in the xy-coordinate
plane contains the points (0, -7), (1, -3), and (5, 2),
which of the following cannot be true?

(A) The graph of function g is a straight line,
(B) The graph of g has a maximum value.
(C) The function g is a quadratic function.
(D) The graph of g has a minimum value.
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Type X Type Y Type Z
Number of bells 8 6 5
Rings » times on the nth lour \j \/
Rings once on the hour N
Rings once on the hatf hour N N

1. In the table of the bell information above, what is the total
number of rings of bells in the 120-minute period

from6:25,,108:25,, .7

'i‘ype of bells

Number Rings once

on the hatf hour

Rings once
on the hour

Rings # times

th
onthe n  hour

X 9 N N

Y 10 N <

Answer: 246

X: At the 7‘ll and g" hours, one bell rings 7+ 8 = 15 times.

Solution:

At the 6:30 and 7:30, one bell rings 2 times.
Subtotal =8 x(15+2) =136
Y: At the 7“' and 81]] hours, one bell rings 7 + 8 = 15 times.
Subtotal = 6x15 =90
Z: At the 7:00 and 8:00 o'clocks, one bell rings 2 times.
At the 6:30 and 7:30, one bell rings 2 times.
Subtotal = 5x (2 +2) =20

U
Total: 136 +90 +20 = M

Seniors Juniors Period-1 Period-2

Math 20 25 16 n
English 20 35 k 19

2. The chart above shows the number of seniors and juniors
taking math and English classes at a high school and gives
the enrollment for these classes in period-1 and period-2,
which are the only periods math and English are taught.
Only seniors and juniors take these classes. What is the total

number of students who take math and English in period-2?

(A) 52
(B) 48 Solution: Answer: (B)
( Totaly,q, =20+25 =45
C)36
\!
(D) 24

n=45-16=29
U

Totalp;0q0 =#+19=29+19 =48

3. In the table of the bell information above, what is the
total number of rings of bells in the 150-minute period

from6:25 . to8:55 7

pm pm *

Solution: Answer: 225
X: At the 7:00 and 8:00 o'clocks, one bell rings 2 times.

At the 6:30, 7:30, and 8:30, one bell rings 3 times.
Subtotal = 9x(2 +3) =45
Y: At the 7m and Sth hours, one bell rings 7+ 8 = 15 times,
At the 6:30, 7:30, and 8:30, one bell rings 3 times.
Subtotal = 10x{15+3) =180

U
Total: 45 +180 =

Seniors Jmiors Period-1 Period-2

Math 20 25 16 n
English 20 35 k 19

4, The chart above shows the number of seniors and juniors
taking math and English classes at a high school and gives
the enrollment for these classes in period-1 and period-2,
which are the only periods math and English are taught.
Only seniors and juniors take these classes. What is the total

number of students who take math and English in period-17

(A) 52
(B)48
Solution: Answer: (A)
(€)36 Totalygq, = 20 +35 =55
(D)24 !
k=55-19=36

y

Totaly, ;g =16+ k = 16+36 =52
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cloio|le| ©
o O w| >

W N D

5. Each of 16 squares in the grid above is to be filied with
either O or 1. Each number to the left of the grid is the sum
of the numbers in the row to its right, and each number
above the grid is sum of the numbers in the column below it.
If the 1s and Os are all input correctly into the grid, which

of the following represents row C ?

w1 1 0 0
@0 0 1 1
@0 1 1 0
i1 0 0 1
Solution: Answer; {B)
1 0 2
0 60 0 0 0 A
1 0 0 1 0 B
2 0 0 1 1 C
3 1t 0 1 1 D
T
St!p 3 Stcp[ Step 2
y
Answer is (B).

PRICES OF ITEMS CAPACITY OF

INVENTORY

Sofa Tea Table

Warchouse
2005 $670 $105

2006 $850 $125

2007 $980 3135

Sofas 42 | 93 | 40

2008 $990 $14s

Tea
Tables 308 | 255 | 200

6. A furniture store sells one type of sofas and one type of
tea tables.The chart on the left above shows the prices of the
sofas and tea tables in four years. The chart on the right
above shows the maximum number of sofas and tea tables
that can be stocked in each of three warehouses, 4, B, and
C. According to the prices shown in the chart above, what
was the maximum possible value of the inventory of the

sofas and tea tables in warehouse C in 2007 ?

(A) 60,400
Solution: Answer: (D)
(B) 58,870 40x 980 +135x% 200
(C) 39,400 U
(D) 66,200 39200 + 27000 = 66200

7. A furniture store sells one type of sofas and one type of
tea tables.The chart on the left above shows the prices of the
sofas and tea tables in four years. The chart on the right
above shows the maximum number of sofas and tea tables
that can be stocked in each of three warehouses, 4, B, and
C. According to the prices shown in the chart above, what
was the maximum possible value of the inventory of the

sofas and tea tables in warehouse A in 2008 ?

(A) 86,240
Solution: Answer: (A)
(B) 88,840
42x990 +145x308
(C) 79,400 U
(D) 60,450
41580 + 44660 = 86240
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Type X Type Y Type Z
Number of bells 8 6 5
. . t
Rings » times on the n“ hour \! l\}
Rings once on the hour N,
Rings once on the half hour \ N

1. In the table of the bell information above, what is the total
number of rings of bells in the 120-minute period

from6:25,, t08:25,, 7
Seniors Juniors Period-1 Period-2
Math 20 25 16 n
English 20 35 k 19

2. The chart above shows the number of seniors and juniors
taking math and English classes at a high school and gives
the enrollment for these classes in period-1 and period-2,
which are the only periods math and English are taught.
Only seniors and juniors take these classes. What is the total

number of students who take math and English in period-2?

(A) 52
(B) 48
(C) 36
(D) 24

Number
Type | ofbells

Rings once
on the hour

Rings once
on the half hour

Rings # times

th
onthe #  hour

X 9 | N N

Y 10 N N

3. In the table of the bell information above, what is the
total number of rings of bells in the 150-minute period

from6:25, to 8:55,,,7
Seniors Juniors Period-1 Period-2
Math 20 25 16 I
English 20 35 k 19

4. The chart above shows the number of seniors and juniors
taking math and English classes at a high school and gives
the enrolflment for these classes in period-1 and period-2,
which are the only periods math and English are taught.
Only seniors and juniors take these classes. What is the total

number of students who take math and English in period-1?

(A) 52
(B) 48
(€) 36
(D) 24
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DO =| >

N =D
SOOI )

5. Each of 16 squares in the grid above is to be filled with
either 0 or I. Each number to the left of the grid is the sum

of the numbers in the row to its right, and each number

above the grid is sum of the numbers in the column below it.

. Ifthe Is and Os are all input correctly into the grid, which

of the following represents row C?

@110 0
@] 0 0 1 1
©0 1 1 0
1 0 0 1

CAPACITY OF
INVENTORY

PRICES OF ITEMS

Sofa Tea Table

Warchouse
2005 $670 $105

2006 $850 $125

2007 5980 $135

Sofas 42 | 93 | 40

2008 $990 $145

Tea
Tables 308 | 255 | 200

6. A fumiture store sells one type of sofas and one type of
tea tables.The chart on the left above shows the prices of the
sofas and tea tables in four years. The chart on the right
above shows the maximum number of sofas and tea tables
that can be stocked in each of three warehouses, 4, B, and
C. According to the prices shown in the chart above, what
was the maximum possible value of the inventory of the
sofas and tea tables in warehouse C in 2007 ?

(A) 60,400

(B) 58,870

(C) 39,400

(D) 66,200

7. A furniture store sells one type of sofas and one type of
tea tables.The chart on the left above shows the prices of the
sofas and tea tables in four years. The chait on the right
above shows the maximum number of sofas and tea tables
that can be stocked in each of three warehouses, 4, B, and
C. According to the prices shown in the chart above, what
was the maximum possible value of the inventory of the
sofas and tea tables in warehouse A in 2008 ?

(A) 86,240

(B) 88,840

(C) 79,400

(D) 60,450
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18x7 +15x 35
—_ o~ 6x+9-
ky-2 kx—2

1. If is true for all values

2
of x #—, where £ is a constant, then what is the value of £ 7
k

(A) 3
B)-2 Solution: Answer: (A)
Oy
(©)-3 kt~2)18.\'2+15x—35
(D) 2 k6x?
4
k-6=18. k=3
18x% +15x—35 .
2. f— = Oy 1 21+ is true for all values
k-3 k-3

3
of x # ;, where k& is a constant, then what is the value of k¥ ?

(A) 3
B) 2 Solution: Answer; (B)
Ox
©-3 k\'—3)18x2+15x-—35
D)-2
(D) £032
y
k-9=18. k=2
16x% +14x—35 ,
3, f ———— =8x-5- is true for all values
ke +3 ke+3

3
ofx# —-;, where k is a constant, then what is the value of & ?

(A) 4
(BY-2
© 2 o
©)-5 olution: .. Answer: (C)
o +3)16x” + 14 -35
k8x”
U
k-8=16. k=2

4. I£9° —6x
.

(3x_4)+3x+2

+3 is divided by 3x + 2, the result is

, where » is a constant. Which of the

following is the value of the constant »?

(A) 8
® 9
(C) 10
(D) 11

Solution: Answer: (D)
3x—4

3x+2j 9x? —6x+3
—12v+3
~12x -8

Il

6x—35
x—2

is equal to which of the following?

17

x-2

(A)6-

(B)6+

x—2

)7+
x-2

(DY-17+

x— 2

Solution: Answer: (B)
Polynomial Division

Dividend

Divisor

i Remainder -
= Quotient + ———
Divisor
6
x—2)6x-5
6x 12
7

U

6x -5 7
=0+
x—2 x—2

6x+5

x+2

is equal to which of the following?

(A)6-

X+2
7
x+2
6
X+2

(B) 6+

C©)—-7

(D) 6+

x+2

Solution: Answer: (A)
Polynomial Division

Dividend . Remainder
— = Quotient + ——
Divisor Divisor

6
X+2}6x+5
6x+12
-7
6x+5 7
=6—
X+2 x—2
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18x% +15x~35 17 . IP9x? - 6x 43 is divi v+ 2, the result i
LI 18y +15xv =30 6y 19— is true for all values 4 9v" —6x +3 is divided by 3x 1e result is
-2 kx—2 13
(3.1'7 4) + , where r is a constant. Which of the

3x+2

2
ofx # —, where £ is a constant, then what is the value of k ?
k following is the value of the constant r ?

(A) 3 (A) 8
(B) -2 : ®) 9
€)-3 ©) 10
Dy 2 (D) 11
2
18x” +15x-35 28 6y —5
2. W =9x+21+ is true for all values | 5 2 is equal to which of the following?
k\‘ -3 -3 -2
3
of ¥ # —, where £ is a constant, then what is the value of & ? 17
¢ | (A6~
x—2
A) 3
B)6+
(B) 2 x=2
©)-3
Cy7+
(D)-2 x—2
(D)—17+
x-2
16x” + 14x 35 20 6x+5
If SR AT 8x—-5- is true for all values 6. ! is equal to which of the following?
kv +3 kx+3 x+2
3
of x # ——, where k is a constant, then what is the value of k¥ 7 7
; (A) 6
@) 4 42
B)-2
®) (B)6+
©) 2 x+2
-5 ©) 6 -7
X+2
(DY6+

x+2




The Quadratic Formula
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1. What are the solutions to 6x° + 24x +12 =07 3. What are the solutions to 6x> + 24x —24 =07
Ay +2-+2 @A) —2++3
B) —2+/2 (B) 2
® J_ o 2 \/5 Solution: Answer: (D)
© -2-+2 )2+ £ (5 +ax+4) =0
(D) +2++2 ) -2 .
Solution: Answer: (B) U —b+Nb’ ~dac
Se X =
/{(.\'2 +4.\'+2):0 " 2a
1 J
—4++f16-16 —4+0
—bi\/b2~4ac L, = =
’ 2a U
1
X2 = -2
—4+4J16-8 -4+4/4.2
x = f—
1,2 5 5
U 4. What are the solutions to 6x° + 24x +30=07?
41242
- _ 24 .
5 2542 (A) ~2-2+i
B) —24+/2
2. What are the solutions to 6x> + 24x—12=07 (C) ~24N2+i
D) +2+2 -
@) —2+6
(B) £2~ \/g Solution: Answer: (C)
2
©) +2+/6 £ (5 +ax+5)=0
Solution: Answer: (A)
®) +2++6 2
z‘{(-"2+4-""2)*0 —b+ b —dac
Usex , = ————
‘L ’ 2a
J
-b+ \/b2 —dac
Usey , = RV 44J16-20 -4++/4
_\' = =
\L 12 2 2
d
) 4 +Al16+8 —d+~4.6
M2t T, N EE TN/
U 2 2
/i U
—4+24/6
5 = \/g \IZ——Zi\E-f




454 The Quadratic Formula

I.  What are the solutions to 6x° + 24x +12 =09 3. What are the solutions to 6x> + 24x —24 =09
(A) £2-2 (A) —244/3

B) ~2++2 (B) +2

(C) _2_\/5 (C) 2+‘/§

D) +2++2 (D) -2

4. What are the solutions to x> +24x +30=07?

(A) —2-+2-i
. ®) ~2++2
2. What are the solutions to 6x” +24x—12=07?
©) 2420
(A) —24/6 D) +2++/2i
®) +2-+/6
© £2+6

D) +2+6




The Rate of Change and Ratio
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Questions | and 2 refer to the information below.

FINANCIAL PLAN
(millions of doliars)
Financial Year
Program 2014 2015 2016
General Fund $61,234 $63.524 $70.629
State Fund $96.355 $98.698 $102.551
Capital Budget $7.951 $7.995 $9.125
Federal Operating Aid $32.492 $35.342 36.271
All Funds $120.227 $138.655 $139.642

2016.

The table above provides part of certain Financial Plan information of a state for FY 2014, FY 2015, and FY

1. Which of the following best approximates the average
rate of change in the financial plan for State Fund from

2014 to 2016 7

(A) $3.1x10°
(B) $3.1x10°
(©) $3.7x10°
(D) $3.7x10°

Solution: Answer: (B)

The changes happen in 2, not 3 periods.

from 2014 to 2015 and from 2015 to 2016

U

102.551-96.355  6.196
¥ = = ~
2 2

3.1

2. Which of the following program’s ratio of its 2014 financial
plan to its 2016 financial plan most approximats to the Capital
Budget program's ratio of its 2014 financial plan to its 2016

financial plan ?

(A) All Funds
(B) Federal Operating Aid
(C) General Fund
(D) State Fund
Solution: Answer: (B)
Capital Budget 79 8
apital Budget : ——
£ 9.13 9

. . 32 8
Federal Operating Aid: —~—
36 9

U

Federal Operating Aid




456 The Rate of Change and Ratio

|

Questions [ and 2 refer to the information below,

FINANCIAL PLAN
(millions of dollars)
Financial Year
Program 2014 2015 2016
General Fund $61,234 $63.524 $70.629
State Fund $96.355 $98.698 $102.551
Capital Budget $7.951 $7.995 $9.125
Federal Operating Aid $32.492 $35.342 36.271
All Funds $120.227 $138.655 $139.642
The table above provides part of certain Financial Plan information of a state for FY 2014, FY 2015, and FY
2016.
1. Which of the following best approximates the average 2. Which of the following program's ratio of its 2014 financial

rate of change in the financial plan for State Fund from plan to its 2016 financial plan most approximats to the Capital

2014 t0 2016 ? Budget program'’s rati.o of its 2014 financial plan to its 2016

financial plan ?
(A) $3.1x10°

(B) $3.1x10° (A) All Funds
() $3.7x10° (B) Federal Operating Aid
(D) $3.7x10° (C) General Fund

(D) State Fund




