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throughout the last few years. Thanks to your books, | received high enough math scores on these
tests to be accepted to Harvard (I'll be starting there this fall). Most importantly, you've allowed
someone who isn’t naturally a math whiz to feel comfortable in the math skills.

Thanks again for everything!

Sincerely,

Sunny Levine
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Dear Beloved Students,

With these new editions, | would like to thank all the students who sent me emails to encourage
me to revise my books. As | said, while creating this series of math tests has brought great pleasure
to my career, my only wish is that these books will help the many students who are preparing for
college entrance. | have had the honor and the pleasure of working with numerous students and
realized the need for prep books that can clearly explain the fundamentals of mathematics. Most
importantly, the questions in these books focus on building a solid understanding of basic
mathematical concepts. Without these solid foundations, it will be difficult to score well on the
exams. These books emphasize that any difficult math question can be completely solved with a
solid understanding of basic concepts.

As the old proverb says, “Where there is a will, there is a way.” | still remember vividly a fifth-
grader who was last in his class who eventually ended up at Harvard University seven years later. |
cannot stress enough how such perseverance in the endless quest to master mathematical
concepts and problems will yield fruitful results.

You may sometimes find that the explanations in these books might not be sufficient. In such a
case, you can email me at dricmath@gmail.com and | will do my best to provide a more detailed
explanation. Additionally, as you work with these books, please notify me if you encounter any
grammatical or typographical errors so that | can provide an updated version.

It is my great wish that all students who work with these books can reach their ultimate goals and
enter the college of their dreams.

Thank you.

Sincerely,

Dr. John Chung

You can check and fix the errors on this book at www.johnchungmath.com (News and event)
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ISVENE | inear Functi(m*

The functions are called “linear” because they are precisely the functions whose graph in the xy-plane is a straight
line.
Such a function can be written as

1) Slope-intercept form
f(x)=mx+b,where m is the slope and b is the y-intercept.

2) Point-slope form
y=-y = m(x - X ) , where (xl Y ) is the known point on the line.

3) General form
ax+by+c=0

4) Standard form
Ax+ By =C

The slope between any two points on the line is constant.
mo Y _ Y2
AX Xy —X

1 y=5x

y, -
m=22"N
Xy =X

v
>

S

l SAT Practice l

1.  Foralinear function £, f(0)=2 and f(3)=5. If k = f(5), what is the value of £ ?

A)S
B) 6
Q) 7
D) 8



TIPS

x | f(x)
0 a
1 12
2 b
2. The table above shows some values for the function f. If f is a linear function, what is the value of a+5?
A) 24
B) 36
C) 48
D) 60

3. A linear function is given by ax+by+c=0 and a>0, b<0, and ¢ > 0. Which of the following graphs best

represents the graph of the function?

A) B)

9)) D)

S

SN
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If f isa linear function and 7 (3)=2 and f(5)=6, whatis the y-intercept of the graph of f?

If f is a linear function and f(3)=-2 and f(4)=—4, what is the x-intercept of the graph of f 7

.

P(a,b)

P X

(5,07

The graph of a function f is shown in the xy-plane above. If b = 2a, what is the value of a?



lll PAC)
-1 6
0 4
1 2
2 0
7. The table above shows some values of the linear function f for selected values of x. Which of the following
represents the function f?
A) f(x)=4-x
B) f(x)=4-2x
C) f(x)=4+2x
D) f(x)=4+x
F= %C +32

8. Fahrenheit (F) and Celsius (C) are related by the equation above. If Fahrenheit temperature increased by 27

degrees, what is the degree increase in Celsius?

A) 15
B) 20
C) 32
D) 81

9. In the formula P = % K + 60, if P is increased by 35, what is the increase in K ?

A) 35
B) 60
C) 80
D) 140

Dr. John Chung's SAT Math
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L

P(8,1)

.

0 ~N

v

X

10. Inthe xy-plane above, a circle is tangent to line ¢, the x-axis, and the y-axis. If the radius of the circle is 5, what

is the value of ¢?

A) 7
B) 8
C) 9
D) 10

Slope of a Line

One of the most important properties of a straight line is its angle from the horizontal. This concept is called “slope”. To
find the slope, we need two points from the line.

1) From two points (xl,yl) and (xz,yz) —>  Slope m= Y2a= N
X X
2) From slope-intercept form of a line y=mx+b — m=slope and b= y-intercept

3) The slope between any two points on the line is constant.

. SAT Practice l

1. If £ is a linear function and f'(3) =6 and f(5) =12, what is the slope of the graph of /7

A) 2
B) 3
C) 4
D) 5

12



2. In the xy-plane above, line ¢ passes through point P and has a slope of -%. What is the x-intercept of

B
>

TIPS

P(2,2)

o

N

B
L

X

ling ¢?
A) (4,0)
B) (5,0)
O (6, O)
D) (7,0)
x| f(x)
2 5
4 a
8 23
a b
3. The table above shows values of the linear function f for selected values of x. What is the value of b?
A) 11
B) 22
C) 32
D) 42
x ()
2 a
5 6
8 b
4, The table above gives values of the linear function f for selected values of x. What is the value of g+ 5?
A) 8
B) 10
C) 12
D) 18

Dr. John Chung's SAT Math
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In the xy-plane above, point P(42, m) lies on line ¢. What is the value of m?

A) 24
B) 30
) 36
D) 42

Tip 03 Area enclosed by Lines :

In order to find the area enclosed by lines, mostly we need to find x-intercept, y-intercept,

and points of intertsection of lines

SAT Practice
y
A
N
y=mx+4
5 R\ P X

The graph of y =mx +4 is shown in the xy-plane above. If the area of triangle POR is 6, what is the value

of m?
A) 2
4
B) -~
) 3
3
o -2
) 4
1
D) ——
) 4

14



_P(-4,0)0 o,

2. In the xy-plane above, line m and line ¢ are perpendicular and intersect at point R(2,6) . What is the area
of triangle POR?

A) 18
B) 24
C) 32
D) 36

g(x)=-x+8 fx)=x-2

)
/>‘<

¥

3. The graphs of the functions f and g are shown in the xy-plane above. What is the area of ARST ?

A) 25
B) 50
C) 75
D) 100

Dr. John Chung's SAT Math
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TIPS

Tip 04 | Midpoint and Distance between Two Points

The midpoint of a line segment: Each coordinate of the midpoint of a line segment is equal to the average of the

corresponding coordinates of the endpoints of the line segment. Given the two end points (xl, ;) and (xz, Vs ) ,

the coordinates of the midpoint of the line segment are
XX, nt
2 72

The distance between two points: The distance d between two points (x1 , yl) and (xz, yz) is given by the formula

d:\[(xz—x])z +(y2*)’1)2

l | 'SAT Practice | | - l

1. In the xp-plane, the midpoint of 4B is (10, 4) . If the coordinates of point 4 are (5, 1), what are the

coordinates of point B?

A (5.3)
B) (6,4)
¢ (15.7)
D) (

20, 10)

2.  Ifpoint M (5, - 3) is the midpoint of the line segment connecting point 4 (2a, b) and point B(b, a), what

is the value of a?

A) 8
B) 12
Q) 16
D) 20

3. In triangle 4BC in the xy-plane, the coordinates of point A4 are (~4, 4) and the coordinates of point B are
(4, 4). If the area of AABC is 24, which of the following could be the coordinates of point C'?

16



4, If the distance between (a, 3) and (b, 8) is 13, what is the value of Ia —b| ?

A) 4
B) 8
O) 12
D) 16

LWXAN Line Reflection

Reflecting across the x-axis : When we reflect a point (x, y) across the x-axis, the x-coordinate remains the

same, but the y-coordinate is transformed into its opposite as follows.
Reflecting across the x-axis:  P(x, y) = P'(x, — y)
Reflecting across the y-axis:  P(x, y) - P'(-x, y)

Reflecting across the y =x: P(x, y)—> P'(y, x)
Reflecting across the y =-x:  P(x, y) > P'(-y, —x)
Reflecting across the origin: ~ P(x, y) = P'(~x, - »)

. e . SATPractice‘v | vv | l

1. In the xy-plane, line ¢ is the reflection of line m across the x-axis. If the equation of line m is y= —15—x -6,

what is the slope of line £?

A) =5 B) _% C) % D) 5

2. In the xy-plane, line 7 is the reflection of line m across the y-axis. If these two lines intersect at point

(a, b), which of the following must be true?

A) a=-2 B) a=0 C) a=2 D) a>0

3. If the graph of 2x -3y =6 is reflected across the x-axis, which of the following represents the equation of
the reflected graph?

A) 2x+3y=-6 B) 2x+3y=6 C) 2x-3y=-6 D) -2x-3y=6

Dr. John Chung's SAT Math 17



TIPS

(ULITR Parallel and Perpendicular Lines

1. Two non-vertical lines are parallel if and only if their slopes are equal.
2. Two non-vertical lines are perpendicular if and only if the product of their slopes is ~1. (Negative reciprocal
each other)

l i ~ SAT Practice ; .

1. Which of the following is an equation for the line passing through the point (—4, 1) that is parallel to
dx -2y =37

A) y=2x-9
B) y=2x+9
C) y=-2x-9
D) y=-2x+9

2. Which of the following is an equation for the line passing through the point (~4, 1) that is perpendicular to
4x -2y =37

A) y:—%x—l
|

B) y:~5x+1
1

O) y=~2—x—1

D) y:%x+l

18



TIPS

VP System of Linear Equations

A system of linear equations means two or more linear equations. If two linear equations intersect, that point of

intersection is called the solution to the system of equations.

1) The system has exactly one solution.

When two lines have different slopes, the system has only one and only one solution.

2) The system has no solution.
When two lines are parallel and have different y-intercept, the system has no solution.

3) The system has infinitely many solutions.

When two lines are parallel and the lines have the same y-intercept.

From the standard form for the system of equations

ax+by=c and ax+by=c,

nir Aeh
%) 2
pir b ha
a &
pri_b_a

a4 O

One solution

No solution

Infinitely many solutions

From the slope-intercept form for the system of equations

y=mx+b and y=mx+bh,

D If m#m,

2) If m=m, and b #b,
3) If m=m, and b =b,

. SAT Practice
2x—5y =8
4x+ky =17
1. For which of the following values of &, will the system of equations above has no solution?
A) 10 B) 5 C) -5 D) -10

Dr. John Chung's SAT Math

one solution

no solution

infinitely many solution




5x-2y=3
ax+by =06

In the system of equations above, a and b are constants. If the system has infinitely many solutions, what is
the value of a+5b7?

A)6 B4 CO0 D) -4

3x+by=3
ax—4y =6

In the system of equations above, a and b are constants. For which of the following values of {a, b} will

the system have no solution?

A) {-1,2} B) {11} C) {21} D) {3,-4}

ax+3y=6
(a—l)x+(a——l)y:2

In the system of equations above, a is a constant. If the system has no solution, what is the value of a?

A) -3 B) 1 C) 3 D) 5

The cost of long distance telephone call is determined by a basic fixed charge for the first 5 minutes and a
fixed charge for each additional minute. If a 15-minute call costs $3.50 and a 20-minute call costs $4.75, what
is the total cost, in dollars, of a 40-minute call?

A) 8.25 B) 9.50 C)9.75 D) 10.25

The tickets for a movie cost $8.00 for adults and $5.00 for children. If the total of 200 tickets were sold and
the total amount of $1360 was collected, how many adult tickets were sold?

20
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XM Quadratic Function

In algebra, a quadratic function is a polynomial function in which the highest degree term is of the second degree.

1) Standard form:  f(x)=ax’ +bx+c (a=#0)
2) Vertex form: fx)=a(x- h)2 +k (a=#0) and vertex (h, k)

3) Factored from: f(x)= a(x - X )(x - X, ) , where x; and x, are the roots of the quadratic function.

Axis of symmetry

1) Standard form: x:—i —>  Vertex ——i f(~ij
2a 2a’ 2a

2) Vertex form: x=h — Vertex(h, k)

2

/ Axis of symmetry = b or x=1 ;xz
a

Vettex(h k)

+ +- +
3) Factored form: x :izﬁ — Vertex(x‘ 2x2 ) f(x‘ ) D

1) a>0 and y:ax2+bx+c

\

2) a<0 and y=ax® +bx+c

Y
F -

A

vertex (4, k)

. b X + X
Axis of symmetry = —— or x=-1-"2
a

0 X

¥
=

Dr. John Chung's SAT Math 21
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SAT Practice

Questions 1 and 2 refer to the following infermation.

A ball is thrown straight up from the ground with an initial velocity of 256 feet per second. The equation above

h =256 162

describes the height the ball can reach in ¢ seconds.

1.

If the ball reaches its maximum height in & seconds, what is the value of £?

A) 8
B) 12
Q) 16
D) 24

What is the maximum height, in feet, that the ball will reach?

A) 370
B) 384
C) 1024
D) 1200

f(x):—;(x+2)(x—10)

If the function f* above has a vertex at point (h, k) in the xy-plane, what is the value of £?

A) -36
B) 18
C) 9
D) 18

y=3x* —6x+10
Which of the following is equivalent to the equation above?

A) y=3x"+10

B) y=3(x-1)+7
C) y=3(x-1)+10
D) y=3(x+2)" -2

22



A

5. The graph of y =ax® + bx + ¢ is shown in the xy-plane above, where a, b, and ¢ are constants. Which of the
following must be true?

I a<0 I >0 IIL ¢>0

A) Tonly B) I'and IT only C) Iand III only D)L 11, and 111

fy=a(x—hY +k

6. The function f is defined by the equation above, where a, 4, and k are constants. If ¢ and & are negative
which of the following CANNOT be true?

B

A) f(5)<0 B) f(-5)<0 O fh=k D) f(0)=—-k

In order to find the area enclosed by curves, mostly we need to find x-intercept, y-intercept,
and points of intertsection of curves.

. SAT Practice ; .

y
Q

v
o

PI O R\

1. The graph of y =—x* +k is shown in the xy-plane above, where k is a constant. If the area of APQR is 64,
what is the value of £?

Dr. John Chung's SAT Math
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|A 0 Dl

2. The graphs of y = x? and y = —x? +32 are shown in the xy-plane above. What is the area of rectangle
ABCD?

Iy
|

N\ o

IO B X

3. The graph of y= —x? +4x+5 is shown in the xy-plane above. What is the area of rectangle OPQR?

1 Y
yzgx(x—2) 4 1
Y73
P
B X
(@ o

4.  The graphs of y = éx(x —2)and y = —;x are shown in the xy-plane above. What is the area of right
triangle OPQ?
A) 18
B) 15

C) 9
D) 6

24



TIPS

(LR Domain and Range

The domain of a given function is the complete set of “input” values for which the function is defined. In the
xy-plane , the domain is represented on the x-axis (or abscissa).

Note: 1) The denominator of a fraction CANNOT be zero.
2) The number inside a square root sign must be positive.

The range of a function is the set of all “output” values produced by that function. In the xy-plane the range is
represented on the y-axis (or ordinate).

y
Example: A

y= Jx Domain: x>0
Range: >0

li | | ' . SAT Pvracti'ce

Jx

Jx) =
x-3
1. In the function f above, which of the following represents its domain?
A) x=0
B) x#3
C) x23

D) x>0and x#3

g(x)=/x—2-5

2. Which of the following represents the range of the function f above?

A) y20
B) y>2
C) y>2=2
D) y>-5

Dr. John Chung's SAT Math
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TIPS

Tip 11 | Composition of Functlons

Composition of functions is applying one function to the result of the first function.(Combining functions)

\ 4

— (%) g() —>

The result of f (x) is sent through g( ) The composition is written in the form

g(f(x) or (gof)(x)

Example 1:
Given the functions f(x)=3x and g(x)=x—4, then g( I (3)) =

2(9)=9-4=5 i _»

v

————b  f(3)=3x3=9

(gof)®)=3x—4 — (gof)(B3)=3x3-4=5

Example 2:
For the given functions f(x) =3x—4 and g(x) = 2f(x) +3, if g(k)=0, what is the value of k7

Since g(x)=2(3x—4)+3:6x—5, gk)y=6k-5=0 — k:%

. | ‘ SAT Practice | : l

1. The functions f and g are defined by f(x)=5x+3 and g(x)=3/f(x) -k .If g(2) =25, what is the value
of k7?7

A) 18
B) 14
0 12
D) 10

26



f(x)=ax+b
g(x)=21(x)-3

2. In the functions f and g above, if g(1)=3 and g(3) =5, what is the value of »?

A) % B) % ) % D) %
i y
y=f() 'y
4

N

N
N

3. The graph of y = f(x) is shown in the xy-plane above for ~3 < x <7. The function g is defined by
g(x)=3f(x)—-1. For how many values of k are there such that g(k) =87

A) One B) Two C) Three D) Four

Tip 12 § Identic“gl.__ Equation

The two expressions, left hand side and right hand side, are always equal for all values we give to the variable. The
equations that are true for all values of the variable are called identical equations.

1) 5x-10=0 is an algebraic equation because the equation is true only for x = 2.
2) 5x—10=>5x-10 is an identical equation because the equation is true for all values of x.

¢ The equation has infinitely many solutions.
e The expressions of both sides must be equal.

Example 1:
If 2x+5=ax+b for all values of x, what are values of a and 5?

Solution) The expressions are equal. a=2and b=5

Dr. John Chung's SAT Math 27



TIPS

If ax’” +bx +c¢ =0 is true for all values of x, what are the values of a, b, and ¢?

Example 2:

Solution) Since ax® +bx+c=0x>+cx+0, a=0,b=0,and ¢ =0.

. s ~ SAT Practice , : l
1. If x(k e 2) =0 for all values of x, what is the value of £7?

A) 0
B) 2
C) 4
D) 6

2. If ax® +bx+c =0 for all values of x, what is the value of a+b+c?

A0
B) 1
0 2
D) It cannot be determined from the information given.

(k+1)x+5=ax+k
3. In the equation above, k and a are constants. If the equation above is true for all values of x, what is the

value of a?

A) 6
B) 5
C) 2
D) 0

a(x+1)+b(x—1)=2x+4

4. In the equation above, a and b are constants. If the equation above is true for all values of x, what is the

value of a?

A) 1
B) 2
C) 3
D) 4

28



(VOB Factoring

Factoring is to write an expression as a product of factors.

1) o +2ab+b>=(a+b)

2) o® ~2ab+b* =(a-b)

3) a®~b*=(a+b)(a-b)

4) a*-2a-3=(a-3)(a+l)

5) 6a”+a+1=(3a~1)(2a+1)

6) 12a* +2a-2=2(6a" +a-1)=2(3a+1)(2a~1) : Complete factoring

. N , - SAT Practice
L. If(x-3)(x+3)=qa, then (2x—6)(x+3)=

A) 2a

B) 3a

C) 4a
D) 6a

_Tips &

2
2. Which of the following is equivalent to (n - l) +47?
n

A) 4

2
n

C) n? +L2
n

1
D) n’ - —
) "

Dr. John Chung's SAT Math
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g(x)=-x*+4

3. The graphs of the functions f and g are shown in the xy-plane above. What is the area of AABC?

A) 18
B) 12
C) 9
D) 6

4, If x* —y* =24, where x and y are positive integers (x > y), what is one possible value of x?

I8 BER Direct Variation (Direct Proportion)
When two variables are related in such a way that y = kx , the two variables are said to be in direct variation.

Expression of direct variation:
1) y=kx

N_N_N

2) Yok or
x XX X

=--- = k(constant)

Geometric interpretation:

y = kx is a special linear equation, where the y-intercept is (O, O). In the xy-plane, k is the slope of the graph.

. SAT Practice .

1. The value of y varies directly proportional to the value of x. If y =15 when x =5, what is the value of

y when x=12.57

30



A group of workers can harvest all the grapes from 10 square meters of a vineyard in 20 minutes. At this rate,
how many minutes will the group need to harvest all the grapes from 300 square meters of this vineyard?

A) 60
B) 200
C) 400
D) 600

To make an orange dye, 5 parts of red dye are mixed with 3 parts of yellow dye. To make a green dye, 4 parts
of blue dye are mixed with 2 parts of yellow dye. If equal amount of green and orange dye are mixed, what
fraction of the new mixture is yellow dye?

1
A) =
) 3

17

BY ——
) 48
9

) —

) 4

1
D) —
)2

B E
12 18
A C
5 D F

In the figure above, AABC is similar to ADEF. What is the length of DF ?

A) 6

82
B) 24
) 13

90
Gy =
) 13

25
D) ==
) 3

Dr. John Chung's SAT Math
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X y
1
a Sa

In the table above, y is directly proportional to x and a# 0. Which of the following is the value of a?

A) 0
B) 1
Q) 5

D) 10

If y is directly proportional to x, which of the following could represent the graph of y = f(x)?

A)

y B) y

N
/ o

0

D)

If y is directly proportional to x*, which of the following could be the graph of y = f(x)?

A)

A

\

0

D)

32
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(VBER Inverse Variation

When two variables are related in such a way that xy = k, the two variables are said to be in inverse variation.

Properties:
1) The values of two variables change in an opposite way, that is, as one variable increases, the other
decreases.

2) The product k is unchanged.

In the xy-plane, the graph of y = f(x) is as follows.
1y >0

4

v

l ' SAT Practice | o | .

1. The cost of hiring a bus for a trip to Niagara Falls is $400. If 25 people go on the trip, what is the cost per
person in dollars?

2. If four typists can complete the typing of a manuscript in 9 days, how long would it take 12 typists to
complete the manuscript?

A) 3 days B) 4 days C) 5 days D) 10 days

3. If a man can drive from his home to Albany in 5 hours at 45 miles per hour, how would it take him if he
drove at 50 miles per hour?

A) 4 hours
B) 4 hours 30 minutes
C) S hours
D) 5 hours 30 minutes

Dr. John Chung's SAT Math 33



TIPS

Y

25

a

10
b

o=l BNV, R-NEE I O (e

In the table above, y varies inversely as x. What is the value of a+b?

A) 16  B) I8 C) 18.75 D) 20.25

If a job can be completed by 2 people in 10 days, then how many people, working at the same rate, are
needed to complete the same job in 5 days?

A) 1 B)2 O3 D) 4

The length of a rectangle varies inversely with the width. If the length is 10 when the width is 20, what is the
length when the width is 40?

A) 2 B) 5 C) 10 D) 20

A certain job can be completed by p persons in 4 hours. How long would it take 7 persons, working at the
same rate, to complete the same job?
n

n) B) - oL p™
D n

If 5 people take d days to install the plumbing for a house, then how many days would it take 2 people to
complete one third of the same job? ( Assume the people work at the same rate.)

3d
N7
5d
By
5d
d
D) =
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For a quadratic equation ax® +bx +¢ =0,

Sum of the roots = —é and  Product of the roots = <

a a

. ' | “SAT Pragtipe

1. If one of roots of a quadratic equation 2x* +x —k =0 is 1, what is the other root of the equation?
A) ‘% B) _% O _% D) %

A BT Sum and Product of Quadratic Equations

2. If the roots of the equation x> +4x—12=0 are « and S, what is the value of L + %?
a

1 1 1 3
A) -~ B) — C) — D) >
) 3 ) 3 ) 3 ) 5

LR YS Remainder Theorem

When polynomial f(x) is divided by (x - a) , the remainder R is equal to f(a).

Polynomial f(x) can be expressed as follows.

f(x)=(x—a)Q(x)+R, where O(x) is the quotient and R is the remainder.

The identical equation above is true for all values of x, especially x=a.
Therefore, f(a)=(a-a)Q(@+R — f(a)=R.

Examples:
1) Interpretation of /'(2) =5 —  The remainder is 5 when f(x) is divided by (x—2).

2) Interpretation of f(-5)=-3  —> Theremainder is —3 when f(x) is divided by (x+5).

Dr. John Chung's SAT Math
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1.

When f(x)=x*+3x+k is divided by x—3, the remainder is 25. What is the value of k?

2. What is the remainder when x° —x* —3x—1 is divided by (x+3)?

A) =36 B) -28 C) 14 D) 36

3. Find the value of k for which the remainder is zero when x° —5x° +x+k is divided by (x—1)?

(\BER Factor Theorem

It f(a) =0, then f(x) has a factor of (x - a).

f (x) can be expressed with a factor of (x - a) as follows.

S(x)=(x-a)Q(x)

Therefore, [ (a) =0 means that the remainder is 0.

. . SAT Practice - ; G .

1. If (x - 3) is a factor of x° —4x + k , what is the value of the constant k?

A) -15 B) —10 C) 10 D) 15

2. If a polynomial P(x) = x* + kx — 8 has a factor of (x - 2) , what is the value of £?
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ISBLUR Circle

A circle is the locus of points equidistant from a given point known as the center.

The standard equation of a circle whose center is at the point (h, k) is

(x~h)2 +(y—k)2 =%, where 7 =radius .

E : SAT Practice - B

1. What is the area of the circle whose equation is x> —4x+ y* +2 y=11?

A) 1z B) 2 C) léx D) 25«

2. What is the circumference of a circle whose equation is x* + y* ~6y =167

A) 107 B) 207 C) 307 D) 40z
Y
A
¥ B(15,6)
ol po) o

3. Inthe xy-plane above, 4B is the diameter of the circle and parallel to the x-axis. What is the value of £?

B

(-2.0) 0 (8.0)

4, The graph of a semicircle is shown in the xy-plane above. Which of the following are the x-coordinates of

two points on this semicircle whose y-coordinates are equal?

A) Oand7 B) land 6 C) land 5 D) 2 and 3
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P(4,7)
/ > X
0 |0
5. In the xy-plane above, the semicircle has a maximum at point P. What are the coordinates of point Q7

A) (4,0)
B) (30)
0 (-2.0)
D) (-1,0)

IR Average Speed

Average speed is the total distance divided by the total time taken.

Total distance travelled

Average speed = -
Total time taken

Example:
Peter travelled from city A4 to city B at 60 miles per hour, and then he travelled back along the same route at
40 miles per hour. What is his average speed for the entire trip?

Solution)
D = distance between city 4 and city B
D D 5D D

Total distance =20 and Total time taken =— +—
60 40 120 24

2

Therefore, average speed = —BD~ =48 mph
24

Or

We can use any convenient number for D .

If D=120, then =l%9=2 and ¢, :—1—?19=3.
60 40

Total di 1204120
Therefore, average speed = oa dls.tance = =48mph
Total time 243
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~ SAT Practice | L .

Jason travelled from city 4 to city B in 4 hours. For the first hour, he drove at a constant speed of 50 miles
per hour. Then he increased his speed and kept it at 60 miles per hour for the next 3 hours. What is his
average speed, miles per hour, for the trip?

A) 55.5
B) 56
C) 575
D) 58

Claire travelled from city C to city D . The first half of the way, she drove at the constant speed of 40 miles
per hour. Then she increased her speed and travelled the remaining distance at 50 miles per hour. What is her
average speed, miles per hour, for the trip?

Ay a4t
9

B) 442
3

Q) 45

D) 454
3

Jackson drove a car from Amberst to Boston at the constant speed of 60 miles per hour. On the way back
along the same route, he drive at a constant speed of 40 miles per hour. If he took 6 hours for the entire trip,
what is the distance, in miles, from Amherst to Boston?

A) 120
B) 144
C) 160
D) 240

Dr. John Chung's SAT Math
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Tip 21 | ;‘P'ercentag‘;‘e“ ‘

Amount of increase
— x 100 e % of decrease = —
Original amount Original amount

. | S . ? SAT Practice | | j .

1. If 20% of 30% of a positive number is equal to 10% of k% of the same number, what is the number?

Amount of decrease <100

o % of increase=

A) 80 B) 60  C) 40 D) 20

2. The price of a music CD was first increased by 15 % and then the new price was decreased by 30 %. Which
of the following is true about the price after these two changes?

A) The price decreases by 15%.
B) The price decreases by 19.5%.
C) The price decreases by 35%
D) The price decreases by 45%.

3.  If 2a+3b is equal to 250 percent of 65, what is the value of %?

1
A) S
B) 3
o) 6
D) 9

4. If 25 percent of m is 50, what is 15 percent of 2m?

A) 80
B) 60
Q) 50
D) 40
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TIPS

5. The cost of an automobile increases each by 2.5%, and the cost this year is $20,000. If the cost of the

automobile is given by C(n) =20,000x" , what is the value of x?

A) 1.25
B) 1.025
C) 0.25
D) 0.025

6. Tom’s weekly salary was increased from $500 to $1,000 this week. By what percent was his salary
increased?

A) 50%
B) 100%
C) 200%
D) 400%

7. If the price of a stock rises by 6 percent one day falls 5 percent next day, what was the change in the price of
the stock after these two days?

A) The price rose by 0.5%
B) The price rose by 0.7%
C) The price rose by 1%

D) The price rose by 1.5%

8. If a is 25 percent of 2b, then & is what percent of a?

A) 50%
B) 75%
C) 100%
D) 200%

Dr. John Chung's SAT Math
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TIPS
Ratios and Proportion

Ratio

A ratio is a comparison of two numbers. We can write this as 8:12 or as a fraction 2’ and we say the ratio is eight

to twelve.

Proportion
A proportion is an equation with a ratio on cach side. It is a statement that two ratios arc equal.
3

6 . :
" = —g is an example of a proportion.

Rate

A rate is a ratio that expresses how long it takes to do something, such as traveling a certain distance. To walk 3
kilometers in one hour is to walk at the rate of 3 km/h. The fraction expressing a rate has units of distance in the
numerator and units of time in the denominator.

Example 1:
Juan runs 4 km in 30 minutes. At that rate, how far could he run in 45 minutes?

Solution)
Give the unknown quantity the name . In this case, 7 is the number of km Juan could run in 45 minutes at the

given rate. We know that running 4 km in 30 minutes is the same as running » km in 45 minutes; that is, the rates

4
are the same. So we have the proportion — = 2.

30 45
Finding the cross products and setting them equal, we get 30xn =4x45, or 30n=180. Dividing both sides by 30,
we find that # = 180 + 30 = 6 and the answer is 6 km.

. : SAT Practice .

1. Ifthe cost of a 6-minute telephone call is $1.20, then at this rate, what is the cost of a 15-minute call?

A) $2.00
B) $3.00
C) $3.25
D) $3.75
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2. In 5 years the ratio of Julie’s age to Song’s age will be 3:5. In 10 years the ratio of Julie’s age to Song’s age
will be 2:3. What is the sum of their current ages?

A) 15
B) 20
C) 30
D) 35

3. If £:-32— and 2x+5y =76, what is the value of x?

Y

A) 2
B) 4
C) 8
D) 16

4. 1If a is divisible by 2, b is divisible by 5, and %z %, where a and b are positive numbers, and a+5b <400,

what is one possible value of a+5b?

L . (4 L. .
4 PR Ratios in Similar Figures
Two polygons are similar if and only if their corresponding angles are congruent and their corresponding sides are
in proportion.

Remember:
If the ratio of the corresponding lengths is a: b, then the ratio of the areas is a” : b? and the ratio of the volumes is

3
a:b.

. SAT Practice ‘ l

1. Inthe figure above, the ratio of the circumference of circle O to the circumference of circle P is 2:3.
If the area of circle O is 20, what is the area of circle P?
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B
/\ S
A 5 RAT
Z ¢ b

. 5
2. The figure above shows two equilateral triangles with a side @ and a side b. If % = Y and the arca of AABC

is 30, what is the area of ARST?

. oS . .
3.  Inthe figure above, the radius of the larger circle is 5 times the radius of the smaller circle. If the area of the

smaller circle is 28, what is the area of the shaded region?

A) 70
B) 112
C) 147
D) 175

4.  Inthe figure above, circles P and Q are tangent each other and internally tangent to the largest circle. The
ratio of the radius of circle P to the radius of circle Q is 3:1. If the area of the shaded region is 967z, what is

the radius of circle Q7

A) 2
B) 4
Q) 6
D) 8
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A

5. Inthe figure above, the ratio of the lengths AQ:QR: RC =2:2:3. If the area of quadrilateral PORS is 48,
what is the area of AABC?

A) 96
B) 124
C) 147
D) 192

R S

6. In the figure above, FQ is parallel to RS . The ratio of the area of APOM to the area of ASRM is 4:9. If
the perimeter of APOM is 15, what is the perimeter of ASRM ?

A) 22.5
B) 33.75
C) 35.5
D) 37.5

Dr. John Chung's SAT Math
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MINPZE Percent of a Solution (Mixture)

The percent of a solution is expressed as the percentage of solute over the total amount of solution.

p% of a solution is
Solute p

Total amount of solution - 100
Or

Solute

—x100= p%
Total amount of solution

SAT Practice . l

How many gallons of water must be added to 40 gallons of a 10% alcohol solution to produce an 8% alcohol
solution?

A) S
B) 8
C) 10
D) 12

How many gallons of a 20% salt solution must be added to 10 gallons of a 50% salt solution to produce 30%
salt solution?

A) 5 gallons

B) 10 gallons
C) 15 gallons
D) 20 gallons

How many quarts of alcohol must be added to 10 quarts of a 25% alcohol solution to produce a 40% alcohol
solution?

A) 2.5 quarts
B) 8 quarts
C) 10 quarts
D) 15quarts

46



4. How many gallons of acid must be added to G gallons of a k% acid solution to bring it up to an m%

solution?

G
100 —m

Gm
100 —m
G(m—k)
100 —m
100 —m
G(m—k)

A)

B)

0

D)

i8S Exponents

The exponent is the number of times the base is used as a factor.

5 =base
5% =250 2= exponent
25 = power

The mathematical operations of exponents are as follows.

1) a'"a" :um+n
2 (@) =a
3) (ab)" =a"b"
(5]
5 ar=L

a

Dr. John Chung's SAT Math
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- SAT Practice

It {(uz)3 (8)’ }4 =(2*)", what is the positive value of 7?

A) 6
B) 7
C) 8
D) 9

If 4 +4° +4° +4% =2", what is the value of n?

A) 2
B) 4
C) 6
D) 8

If m and » are positive and 5m°n =20m’n , what is the value of m in terms of n?
A)
B)

0

e N|e 2=

[353

D) 2n

-1
If a and b are positive integers, (a““b) =16, and b = a”, which of the following could be the value of a?

A) 0
B) 2
C) 4
D) 8

If k2 x2%=2" what is the value of & ?

A2 B4 0S8 D)%
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6. If p and g are positive numbers, p_3 =27 and q_z =4% what is the value of pg?

A) 1
B) 2
C) 3
D) 4

1

7. If a and b are positive integers and (a6b4 )5 =675, what is the value of a+5?

A) 2
B) 4
C) 6
D) 8

51 I Defined Operations

The defined operations arc mathematical models (symbolic representations/notational systems/sign systems) of

certain situations.

Example:

. . a . A8
If the operation A is defined by Aa = a”, what is the value of v ?

Solution)
A3 =8 =(23)8 —2% and Ad4=4" :(22)4 P
224

Therefore, the answer is — = —— = 2248 =216
A4 28
. SAT Practice
b
1.  Let the operation © be defined for all numbers by a © b= —C-l-Jr—b If p© g =3, what is the value of Ly
q-—
1
A _
) 2
B) 1
3
C —_
) 2
D) 2

Dr. John Chung's SAT Math
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2. Let the operation Abe defined by anb :% for all positive numbers. If 4A(kA6) =3, what is the value of £ ?

A) 4
B) 8
0) 12
D) 20

3. Let the operation be defined by n* = n(n—1)(n—2)(n—3).....(2)(1), where n is a positive integer. Which of

the following is equivalent to (7 + 1)A ?

A) n(n*)

B) (n+1)(n+D*
C) n(n-*

D) (n+1)n*

Tip 27 | ‘Fu‘nctions as Models

Functions as Models

A function can serve as a simple kind of mathematical model, or a simple piece of a larger model. Remember that a
function is just a rule. We can think of the rule (given in our model as a graph, a formula, or a table of values) as a
representation of some natural cause and effect relationship.

. | SAT Practice .

. . . . 200x — 400 .
1. The total cost c, in dollars, of repairing shoes is given by the function c(x) = ST vk , where x is the
X

number of repairing shoes and & is a constant. If 50 shoes were repaired at a cost of $300, what is the value of
k?

A) 100
B) 108
C) 126
D) 150
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The value of a computer decreases each year by 1.2 percent. This year the price of the computer was $1,200.

If the price p of the computer » years from now is given by the function p(n)=1,200¢" , what is the value of
c?

A) 0.012
B) 0.88
C) 0.988
D) 1.012

Let the function m , average rate of change between g and b in the domain of the function, be defined by

m(x) = &B):M. If £(x)=x*, what is the value of m between —2 and3?
-a

A) -2
B) -1
C) 0
D) 1

{
The present value p of a certain car that depreciates for a number of years is defined by p(r) = k(l - 1—6-6] ,

where k is the initial value of the car, r is the percent of depreciation per year, and ¢ is the number of years.
If a person purchases the car for $20,000 and the value of the car depreciates by 10% per year, how much will

the value of the car be after three years from the date of purchase?

A) $18,000
B) $16,200
C) $14,580
D) $14,000

Dr. John Chung's SAT Math
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{iWLE Combined Rate of Work

These problems involve two people (or any machines) working at different rates. The general formula for solving
combined work rate work problems are as follows.

1
1) Work rate = ; 2) Time taken together = -
Time taken Combined work rate

Let’s assume we have two workers, John and Chris.
1) John can finish a job in a hours when walking alone.
2) Chris can finish a job in » hours when working alone.

If two workers are working together, the number of hours they need to complete the job is given by

Worker Rate Combined work rate Time
John 1/a l+l"a+b ab
Chris 1/b a b ab a+b
1 . 1
John’s work rate=— Chris’ work rate= —[;
a
a+b

Combined work rate = l + l =
a b ab

1 _ab
Combined work rate a+b

l ‘ SAT Practice ‘ .

1. Worker A can finish a job in 5 hours. When worker 4 works together with worker B, they can finish the job
in 4 hours. How long does it take for worker B to finish the job if he works alone?

Time taken together =

A) 8 hours

B) 12 hours
C) 16 hours
D) 20 hours

52



2. Raymond and Peter can paint a house in 20 hours when working together at the same time. If Raymond
works twice as fast as Peter, how long would it take Peter to paint the house if he works alone?

A) 20 hours
B) 30 hours
C) 40 hours
D) 60 hours

3. The swimming pool can be filled by pipe A4 in 5 hours and by pipe B in 8 hours. How long would it take to
fill the pool if both pipes were used?

A) BL hours
13

B) 5g hours
3

C) 7 hours

1
D) 85 hours

4. If it takes 5 people 12 hours to paint 3 identical houses, then how many hours will it take 4 people working at
the same rate to paint 5 identical houses? (Assume they work at the same rate.)

A) 18 hours
B) 19 hours
C) 20 hours
D) 25 hours

8 PAR Combined Range of Two Intervals

For the interval of x, a<x<b
a=minimum value and b = maximum value

Minimum < Combined Range < Maximum

Example:
5<A4<10 and 2<B<5
1) 7<4+B<15 2) 10 4-B<50
3) 0<4-~B<8 4) 15%35

Dr. John Chung's SAT Math
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SAT Practice

1. Given 2<P<8 and 1<Q<4. By how much is the maximum value of L greater than the minimum value

of £?

o

2. If 2<A4<2, and -6<B<-2,and C=(4-B)*, what is the smallest value of C?

3. If 1<P<6,and 3<0<10, what is the smallest value of PxQ?

4, If 2<x<4 and -3 <y<2, what are all possible values of x—y?

Ay d4<x—y<2
B) l<x—-y<7
C) l<x—y<4
D) d<x—y<7
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J8IRIIEM Absolute Value

The absolute value of x, denoted "| x |" (and which is read as "the absolute value of x"), is regarded as the distance of
x from zero.

Properties of absolute value:
D If lxlza and a>0,then x=a or —a

2) If|x|<a and a>0, then ~a<x<a
3) If|x|>a and a>0,then x>a or x<-a
4) |x|<5 © x*<25 & -5<x<5

5) |x[>5 < x*>25 & x<-5o0rx>5
6) |x-10]=]10-x]

How do we convert the general interval into an expression using the absolute value?

Example 1:
For 10<x <30,

10+30

Step 1: Find the midpoint of 10 and 30. 20

Step 2: Find the distance from the midpoint to the end point. — 30-20=10 or 20—10=10
Step 3: Substitute in the form.
!x - midpoint| < distance

Therefore, |x—20[<10.

Example2:

For x<10 or x>30,
|x—20[210.

Example 3:

If —8<x <2, then express the interval using absolute value.

Solution)

—8+2_

Step 1: Find the midpoint between —8 and 2 -3

Step 2: Find the distance from the midpoint to the endpoint. — 2—(-3)=5
Step 3: From the figure above, the interval can be expressed with absolute value.
midpoint = -3
distance = 5

B<x<2 4+—»p lx—(~3)|<5‘/: |x+3|<5
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An art class of 20 students took a final exam and ten of the students scored between 78 and 86 in the exam. If
s is defined as the scores of the ten students, which of the following describes all possible values of s 7

A) |s—82/=4
B) |s+82|=4
C) |s-82/<4
D) |s+82 <4

2. At a bottling company, a computerized machine accepts a bottle only if the number of fluid ounces is greater
than or equal to 5;— , and less than or equal to 63— . If the machine accepts a bottle containing f fluid ounces,
which of the following describes all possible values of f?

4

A) |f-6]<=

5

. 3

B -6/ <=

) 17 -of<

4

C) |f+6]>—

7

4

D) |6—f]<=

) [6- 7] 7
3. Atthe O.K Daily Milk Company, machine X fills a box with milk, and machine ¥ eliminates milk-box if

the weight is less than 450 grams, or greater than 500 grams. If the weight of the box that will be eliminated
by machine Y is E, in grams, which of the following describes all possible values of £?

A) |E-475|<25
B) |E—-500|> 450
C) |475-E|=25
D) |E—475|>25
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IS RIB Parallel Lines with Transversal

A transversal is a line that intersects parallel lines. When it intersects parallel lines, many angles are congruent.

If a set of parallel lines are cut by a transversal, each of the parallel lines has 4 angles surrounding the intersection as

follows.
/s

3/ 4
5/6
7 8
A= /4 and £2= /3 Vertical angles £2= /6 and £4=/8: Corresponding angles
£3=/6 and 4= /5: Alternate angles £3+/5=180° and Z4+/6=180":

Sum of the interior angles in the same side is180°,

. SAT Practice | .
W a

m

/ D E
Note: Figure not drawn to scale.

1. Inthe figure above, If AB=BM = DM = DE and /| m, what is the measure of ZAME ?

A) 50°
B) 60°
C) 75°
D) 90°
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Note: Figure not drawn to scale.

2. Inthe figure above, £||m, a=65, and b=45. What is the value of £?

A) 80

B) 90

C) 100

D) 110

o
m
o
- n
7

3. In the figure above, line m is parallel to line n . Which of the following must be true?

l.a=c
II.d=g
II1. b+e=180

(A) Tonly

(B) Il only

(C) 11l only

(D) I and I1I only
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Triangle Inequalivty‘

Triangle Inequality Theorem

Theorem1:

The length of one side of a triangle is less than the sum of the other two sides and is greater than the difference of
the other two sides.

We can say that

a~b<c<a+b.

Theorem 2:

In a triangle, the longest side has the opposite largest angle.

Theorem 3:

The measure of an exterior angle of a triangle is equal to the sum of the measures of its two nonadjacent interior
angles.

C exterior angle
interior angle

S =a +b°

l : SAT Practice i l

1. If the lengths of the sides of AABC is 3, x +3, and 9, which of the following could be the value of x?

A) 1
B) 2
0) 3
D) 4

Dr. John Chung's SAT Math
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P 8
2. In the figure above, which of the following could be the length of Fé?

A) 9
B) 8
C) 7
D) 6

3. Which of the following CANNOT be possible to construct a triangle with the given side lengths?
A) 6,7,11
B) 3,6,9

C) 28,34,39
D) 35, 120, 125

AT RXE Ratio of Areas of Triangles with the same height

C

D

Two triangles with the same height / are shown above. If the ratio of BD to DC is a: b, then the ratio of the arcas

of AABD to AADC is also a:b.

BDxh DCxh
2 2

=BD:DC=a:b

Ratio of areas —>
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SAT Practice
D C
I
10
60°
4 B

1. In rectangle ABCD above, ZABE = 60" and BC =10. what is the area of triangle 4ABC?

A) 50
B) 5043
C) 55
D) 6043
D C
£
A B

2. In the figure above, the ratio of AE to EC is 3:5. If the area of AADE is 24, what is the area of rectangle
ABCD?

A) 64
B) 80
C) 100
D) 128

E D
Note: Figure not drawn to scale.

3. In the figure above, the ratio of the lengths AE to ED to DC is 2:3:4. If the area of AABD is 40, what is the
area of ABDC?
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Tip 35 | ;Proportions in a Right Triangle

Memorize the formulas.

) x*=a(a+b) 2) y'=a-b  3) 22 =b(b+a) 4

SAT Practice

A C
D

1. In AABC above, AB =6 and AD =3. What is the length of CD ?

+b
% = £a—2)—)—} (area of the triangle)

Questions 2-4 refer to the following information.
B

A C
9 D 16

In the figure above, AD =9 and CD =16.

2. What is the length of AB?

A) 12
B) 14
Q) 15
D) 18
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3. Whatis the length of BC ?

A) 18
B) 20
C) 25
D) 28

4, What is the length of BD?

A) 10
B) 12
Q) 15
D) 18

IR Pythagorean Théorem

In mathematics, the Pythagorean Theorem is a relation in Euclidean geometry among the three sides of a right
triangle. The theorem is named after the Greek mathematician Pythagoras, who by tradition is credited with its
discovery and proof, although knowledge of the theorem almost certainly predates him. The theorem is as follows:

In any right triangle, the area of the square whose side is the hypotenuse (the side opposite the right angle) is equal
to the sum of the areas of the squares whose sides are the two legs (the two sides that meet at a right angle).

a’ +b* =c* (side) A+ B=C (arca)

C=4+8B

Remember: If the figures attached to the right triangle are similar, C = A+ B is always true.
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P C

In the figure above, the area of square A is 16 and the area of square B is 20. What is the length of PR

A) 4 B) 6 C) 25 D) 36

F

In the figure above, AABD, AACE, and ABCF are equilateral triangles, and the ratio of 4B to BC is 1:2.
If the area of AACE is 20, what is the area of AABD?

N
a
b
In the figure above, which of the following is true about the lengths @ and 5?

A) 10<(a+bY <40  B) 40<(a+b) <80 C) 80<(a+b)’ <100 D) 100<(a+b)’

BND

Y C
In AABC above, if AB =10 and AC =20, what is the length of 4D ?

A) S B) 44/5 C) 63 D) 83

66



- HPs
Transformaﬁon

Types of transformation in math are:

e Translation: involves “sliding” the object from one position to another.
» Reflection: involves “flipping” the object over a line called the line of reflection.
e Rotation: involves “turning” the object about a point called the center of rotation.

e Dilation: involves a resizing of the object. It could result in an increase in size (enlargement) or a decrease
in size (reduction).

Translation of a graph
If the graph of

y=f(x)
Is translated a units horizontally and b units vertically, then the equation of the translated graph is
y=b=f(x—a) or y=f(x—-a)+b

| ; ‘ SAT Practice o B

1. The graph of the line represented by the equation y =—2x+5 is moved to the left by 3 units and up 1 unit,
what is the equation of the graph of the new line?

A) y=-2x

B) y=-2x+4
C) y=-"2x-5
D) y=~2x+5

2. How does the graph of g(x)=x —1compare to the graph of f(x)= (x- 2)2 +1?

A) The vertex of the graph of f(x) moved to the right by 2 units and down by 2 units.
B) The vertex of the graph of f(x) moved to the left by 2 units and down by 2 units.
C) The vertex of the graph of f(x) moved to the right by 2 units and up by 2 units.
D) The vertex of the graph of f(x) moved to the left by 2 units and up by 2 units.
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A IREE Classifying a‘gmupin‘twa diffe‘rentways

Organize the information in a table and use a convenient number.

Example:

In a certain group of only senior and junior students, 3 of the students are boys, and the ratio of seniors to juniors is

2
4:5.1f 3 of girls are seniors, what fraction of the boys are juniors?

Boys Girls Total
4 4
Seni — -
eniors T 5
Juniors A B é
9
Total & 2 1
ofa 5 5
2 2 4 2 4 2
— of girls are seniors — —X—=— B=——r=—
3 3 5 15 5 15 15

Therefore, 4 :é _2 :.22 _6 21_9 ]
9 15 45 45 45
Question: What fraction of boys are juniors?
Final answer is l?ﬁ—é = 19/i = 19 .
3/5  27/45 27
Or

Use a convenient number 45 for the number of students in the group.

Boys Girls Total
Seniors 8 12 20
Juniors 19 6 25
Total 27 18 45
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SAT Practice . | 5 I

. 3 . 2
1. Of the 24 company presidents attending a corporate meeting, 2 of the presidents are males and 3 of the

presidents have children. If 2 female presidents do not have children, how many male presidents have
children?

A) 8
B) 10
C) 12
D) 14

Tip 39 | Permutation and Combination

Permutation is an arrangement of objects in some specific order. A selection in which order is not important is
called a combination.

1) If the order does matter, it is a permutation. The number of permutations of » things taken » at a time is
nPn :n(nml)(n—Z)(n—?,)...z.l

e Example 1:
How many different orders can the program for a music recital be arranged if 5 students are to perform?
sP=5-4-3.2.1=120

e Example 2: Permutation with repetition
How many 8-letter arrangements can be made of the letters of the word “abscissa™?

This is a permutation where two a and three s are identical. Therefore, the solution is
B !
878 _ 8_ =13360.
2131 2131

2) If the order doesn’t matter, it is a combination.

C - n!
T ()it
» Example:
How many ways can two boys be selected from a group of 8 boys?
¢C = 8 = 8-7 =28.
612! 2
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SAT Practice

In how many different ways can five students be arranged in a row?

A) 60
B) 80
C) 120
D) 160

How many distinct arrangements of the letters of the word LETTER are possible that begins and ends
with a T?

A) 6
B) 12
C) 24
D) 120

If a fair die is thrown three times, what is the probability that a 5 comes up exactly two times?

A)
216

B)

&)

D)

Rlo 2= Zlo

In the figure above, the arrow is spun twice on a wheel containing four equally likely regions, numbered 1
through 4. What is the probability that the first digit spun is larger than the second?

A)
B)
0)

D)

N— 00w l— oo
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(N X118 Handshakes

If there are five people in a room, and they shake each other's hands once and only once, how many handshakes are
there altogether?

(A, B) (A, C) (A, D) (A, E)---m- 4 handshakes

(B,C) (B, D) (B, E) ~——-mmmmeeeee 3 handshakes
(C, D) (C, B) 2 handshakes
(D, E) 1 handshake

Therefore there will be

4+3+2+1= 10 handshakes

W ®©©OE

Or, we can use a combination.

The number of handshakes is equal to ways to select two people from 8, because two people make one handshake.
Therefore,

5x4
52 = N =10
. SAT Practice .
1. If you have 12 people in a group and each person shakes everyone else's hand only once, how many

handshakes take place?

A) 132
B) 112
C) 88
D) 66

Dr. John Chung's SAT Math 71



2. At a party, everybody shakes hands with each other once. If there are 45 handshakes, how many people are there at
the party?

A) 9
B) 10
o 1
D) 12

4 (S8 Consecutive Integers 8

Integers which follow each other in order, without gaps, from smallest to largest are consecutive integers.

12, 13, 14 and 15 are consecutive integers.
12, 14, 16, 18 are consecutive even integers.
11, 13, 15, 17 are consecutive odd integers.

Properties of consecutive integers:
For consecutive numbers (integers), if the first term is g, and the last term is g, , the average is equal to median.

. . a+a
Average (Arithmetic mean)=——"

Median = Average
Sum of consecutive = median x number of integers

Or, Sum of consecutive = average x number of integers

Example:
For the sequence of consecutive numbers

2,3,4,5,6,7,8,9,10

243+4+5+6+7+8+9+10
Average = =6
9
But simply we use the formula average = % ;a”

Average = 2+—210 =6

That is
Median = Average = 6

Therefore, in the list of consecutive numbers, the average value is equal to the median.
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i -
.

What is the sum of 11 consecutive integers if the middle one is 30?

A) 60
B) 120
) 330
D) 660

2. If the median of a list of 99 consecutive integers is 80, what is the greatest integer in the list?

A) 99
B) 128
C) 129
D) 157

3. The median of a list of 10 consecutive even integers is 77. What is the sum of the integers?

A) 700
B) 770
C) 780
D) 800

4, If the median of a list of 30 consecutive odd integers is 120, what is the greatest integer in the list?

A) 145
B) 147
C) 149
D) 151

Dr. John Chung's SAT Math
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(VU EYR Consecutive Integers n

Example:

The smallest integer of a set of consecutive integers is —10 . If the sum of these integers is 23, how many integers
arc in this set?

Solution)

~10,-9,~8~7,..,0,.....,7, 8, 9,10, 11, 12
~~ v — Y

sum =0 sum =23

We know that the sum of the consecutive integers from —10 to +10 is zero.
Therefore, the number of integers is

1,2,3,4,---,10 =10 integers
0 =1 integer
-1,-2,-3,--,—-10 =10 integers
We need two more integers 11 and 12 to have a sum of 23.

Hence, there are 10+1+10+ 2 =23 integers .

. ' ‘ b SAT Practice ‘ : l

1. If the sum of the consecutive integers from —30 to x, inclusive, is 96, what is the value of x?

A) 30
B) 31
Q) 32
D) 33

2. The smallest integer of a set of even consecutive integers is —20. If the sum of these integers is 72, how
many integers are in the set?

A) 24
B) 25
C) 43
D) 44
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NIEXE Number of Factors (P()sitivel)ivisors);

Let nbe a natural number with prime factorization
n=a"1b*2c" . The number of factors of the number is (k + 1)(k2 +1) (ks +1).

The number of factors (positive divisors) can be found by adding one to all exponents of prime factors and
multiplying those results together.

Example: For a natural number 12,
12=27x3'
From the prime factorization, the number of factors is (2 +1)(1+1)=6.

12 have factors of 1, 2, 3, 4, 6, 12 as follows.

22 | 3

N 2'x3%=1  2'x3°=2  22x3°-4
2 | 3 2'x3'=3  2'x3'=6  2°x3'=12
22

3 x 2 =6

Each product generate all of the factors.

. . SAT Practice | | .

1. Let a positive integer 7 be defined by 7= p* x¢*, where p and g are distinct prime numbers. How many
factors does the number # have?

A) 6
B) 8
C) 12
D) 15

2. Let a positive integer & be defined by & =24p*, where p isa prime number greater than 5. How many
factors does the number & have?

A) 8
B) 16
C) 24
D) 32
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Tip 44 . Must be true or meld ;b‘e tme

(a+b) =(a—b)

The questions can be as follows

(1) If the statement above is true, which of the following must also be true (always true)?
or

(2) If the statement above is true, which of the following could be true (possibly true)?

Solution)
Simplify the equation until we can make a conclusion as follows.

(a+b)y =a* +2ab+b*  (a—b)* =a* —2ab+ b
Then

a*+2ab+ B = g* —2ab+ f*

dab=0,0r ab=0

a=0
A
ab=0 < Could be true.
b=0-"

!

Must be true.

For the question (1), the answer is
ab=0
The answer ab =0 implies that
(a) When a =0, b is all real numbers and

(b) When =0, ¢ is all real numbers.

For the question (2), there are two answers.
a=0,or b=0
(a) When a=0, b can be any real number.

Or
(b) When b =0, a can be any real number.

. SAT Practice l

1. If k(a—b)=a—b, which of the following could be true?
L k=1
II. a=2and b=2
. a=»5
A) 1I only B) HI only C) landlllonly D) L 1], and Il
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2. If @’ +b* =2ab, which of the following must be truc?

1. a=1
II. a=»
HI. a=0and =0

A) Tonly

B) I only

C) Il only

D) I and II only

Tip 45 | Complex Numbers

Imaginary number: j =+/-1 and i*=-1

Example:
V=4 =iJ4 =2i V=12 =12 =213

Complex number: a+ bi , where a and b are real numbers and i =/~1.
a=thereal partof a+bi and b =imaginary part of g+ bi
Property:
1) Two complex numbers are equal if and only if their real parts are equal and their imaginary parts are equal.
a+bi=c+di — a=bandc=d

2) ]a + bz'| =+a* +b* (Distance from the origin)

A Im

Complex plane

. SAT Practice .

1. If a+b+(a—b)i:6——4i, what is the value of a?
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2+3i

=a+bi
1-2i

In the equation above, i = J-1. What is the value of b?

MR

7 9
C) — D) -
5 ) 5 ) 5

What is the value of v—12 x \/_—5 ?

A) -36
B) -6
Cc) 6
D) 36

a=10+bi—(a-5)i,

In the equation above, a and b are real numbers and 7 = J-1. What is the value of 4?

If i =+/—1, which of the following is equal to i'*° 2

INE: B) -1 C) —i D) 1

Which of the following could be the solution of x* —2x* +3x =07

A 1

B) 3

C) 1+iV2

D) lJr—\/zi
2 2
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(SN Circle (Geometry)

1. Central angle: Z40B
A B
2. Inscribed angle: ZACB
3. Major arc: ACB
4. Minor arc: AB
5. Central angle =2 x Inscribed angle
C
6. ZACB=90° 7. AP=BP and ZAOB+ /APB=180", AO L AP, BO L BP
7 C
A - B
w

8. a+c=180" and b+d =180°

10.

The length of the minor arc: £ = r@

1/, ,where @ is in radian measure.
The area of the sector: 4 = E(r 49)

-
pal PR

11. z(radian)=180°
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 SAT Practice .

P

R
1. In the figure above, PQ and RO are tangent to the circle at points P and R. If the radius of the circle is 12,

what is the length of minor arc PR?

A) 4r B) 6z Q) 8x D) 107

2. In the figure above, point O is the center of the circle, BA and BC are tangent to the circle at points

A and C. If the measure of ZAOC is 105° , what is the measure of ZABC in degrees?

Questions 3 and 4 refer to the following figure.

In the figure above, the measure of Z4OB is 7—75 radians and the radius of the circle is 36.

3. What is the length of the minor arc AB?

A) 10z B) 157 C) 20« D) 36x
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4. What is the area of sector 4OB?

A) 1357 B) 1807 C) 270z D) 360x
A
10
B \ C
24

5. In the figure above, each side of right triangle 4BC with ZB =90" are tangent to the circle. The length of
AB is 10 and the length of BC is 24. What is the radius of the circle?

(N EYB Trigonometric Function

Trigonometric Function:

B
Hypotenuse
¢ a
Opposite side to angle 4
r_
A A C
Adjacent side to angle 4

sing =2 cosl9:~b— tang =2
c ¢ b

Cofunction:

sind=2 andcosB=2 - sind= cos B, because the triangle is a right triangle(éC =90° or LA+ /ZB= 90").
c ¢

Definition: In right triangle above,

DIf LA+ ZB =90, then sinZ4d=cosZB.  2)If sinZA=cos/B, then LA+ £B=90°
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SAT Practice

B C

In the figure above, the length of AB is 10. If the value of sin ZACB is 0.4, what is the length of AC?

A B
¥
D C

In rectangle ABCD above, the value of tan Z/BAE = 0.6 and the value of tan ZEDC is 0.25. What is the

value of @?
EC

4 []
D
In the figure above, the length of BC is 15 and the value of cos ZBAC is 0.8. What is the length of BD ?

C

A) 8 B) 10 C) 12 D) 13

If sin (Sx + 5)o = cos(2x - 15)o in a right triangle, what is the value of x?
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(LB Probability

The probability of an event is the number of ways that the event can occur, divided by the total number of possible
outcomes. The symbolic form is

n(E)

P(E)= ey

1) P(E) represents the probability of event E;

2) n(E) represents the number of ways that event E can occur;

3) n(S) represents the number of possible outcomes in sample space S.
Example 1:

A bag contains 3 red marbles and 4 blue marbles. What is the probability that you select one red marble and one
blue, at random, from the bag?

Solution)
There are two different selections.
RB or BR
Therefore,
2

P(RandB):Exi:E, P(B andR):ixgzl_

7 6 42 7 6 42
The answer is 1—2—+ 12 _24 4

2 2 2 7

l L ~ SAT Practice v L .

1. A bag contains 3 red marbles and 3 blue marbles. What is the probability that you draw two red marbles
without replacement?

I
A) 5
1
B) s
1
O 3
|
D) 3
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3115119

The three cards shown above were taken from a box of ten cards, each with a different integer on it from 1 to
10. What is the probability that the next two cards selected from the box will have both even integer on it?

10
21
12
23

A)

B)

&)

D)

Nl N

In a box, there are » blue marbles and g green marbles. If a person selects two marbles, what is the
probability that both marbles are blue?

b
A) bis
b
b+g+1
bxb
) Brobrg-D
b(b—1)
G+g)b+g-1)

If a number is chosen at random from the set {~15, -10, -5, 0, 5, 10, 15, 20} , what is the probability that

it is a member of the solution set of ]x + 2| <87
(A) 0

B)
©)

D)

N f— 00w A
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N KV Geometric Probability

"Geometric probability" is the probability dealing with the areas of regions instead of the "number" of outcomes.
The equation becomes

Favorable region

Probability = :
Area of total region

A typical problem might be this: If you are throwing a dart at the rectangular target below and are equally likely to
hit any point on the target, what is the probability that you will hit the small square?

25¢m

10cm

. : 25¢m?
Probablity = favorable  25c¢cm _L

total 250cm® 10

This means that there is a 1 in 10 chance that a dart thrown at the rectangle will hit the small square.

. : ; - SAT Practice | .

1. In the figure above, the radius of the circle P is 2, the radius of the circle Q is 4, and AB is the diameter of

the largest circle. If a dart is thrown at the circular target and is equally likely to hit any point on the target,
what is the probability that the dart will hit the shaded region?

2
N
1
B) -
4
Ol
5
D) =
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B C
A D
2. Inthe figure above, a circle is inside of and outside of a square. If a point is chosen at random from square

ABCD , what is the probability that the point is chosen from the shaded region?
I
A) —
) 4

27 =50

By =& 7Y
) 100

o ==

p) 2=
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Data Interpretation

Data interpretation problems usually require two basic steps. First, you have to read a chart or graph in order to
obtain certain information. Then, second, you have to apply or manipulate the information in order to obtain an

answer. Be sure to read all notes related to the data.

GEOMETRY TEST RESULTS
FOR 10 STUDENTS
100
B
80
A
< 60
&
40
20
10750720 60 80 100

Test 1

In the scatter plot above, student 4 got 30 on test 1 and 70 on test 2. Student B got 70 on test 1and 90 on test 2.

1) What is the median score on test 1 and 29

(Sol) On test 1
30, 40, 50, 50, 60, 70, 80, 80, 80, 100
60+ 70

The median is =65.

(Sol) On test 2
50, 50, 60, 60, 70, 70, 80, 90, 90, 100
The median is 70.

2) What is the average (arithmetic mean) on test 17

(Sol) The average is
30+40+50+50+60+70+80+80+80-+100
10

Dr. John Chung's SAT Math
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SAT Practice |

COST VS. WEIGHT
FOR 10 MEATS

$6

$5

b4

Cost

$3
$2

51

Pounds

1. For 10 meats of different weights, the cost and weight of each are displayed in the scatter plot above, and the
line of best fit for the data is shown. Which of the following is closest to the average (arithmetic mean) cost

per pound for the 10 meats?

A) $0.18 B) $0.56 C) $0.62 D) $0.73
ITEMS PURCHASED

BY EACHCUSTOMER
Numbers of | Number of
Customers Items

10 10

25 8

45 5

50 Fewer than 5

2. The table above shows the number of items 130 customers purchased from a stationery store during on
Sunday. Which of the following can be obtained from the information in the table?

1. The average (arithmetic mean) number

of items
II. The median number of items.
11I. The mode of the number of itcms.

A) lonly

B) Il only

C) 1l only

D) Tand Il only
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Expected Value

Expected value E(X) is a weighted average that involves multiplying each possible outcome with its probability to

get the expected value.
The expected value or mean is computed as follows.

E(X)=n-P(n)

Where,

E(X) =expected value

n = anoutcome

P(n) = probability of that outcome

Expected value is merely an average. If we were to flip a coin 20 times, the frequency weighted average of Head

will be 10 times. Because the probability of getting a head is —;— . Therefore

E(head):nxP:20x—;—=10

Example:

When you roll a die, you will be $5 for odd number and $2 for even number. What is the expected value
of money you get paid for one roll of the die?

P 6 | 176 | 1/6 | 16 | 1/6 | 1/6

Amount 5 2 5 2 5 2

Therefore

E(X)= 5(lj+2£1)+ 5(lj+2(l]+5(ij+2(ij =$3.50
6 6 6 6 6 6
- .  SAT Practice . 5 B

1. If the probability of a boy’s being born is % , and if a family plans to have 6 children, what is the expected

number of boys?

A) 1 B)2 3 D)4
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2. A carnival game consists of tossing a dart, which lands at a random spot within the larger circle. The shaded region
loses $45 and the unshaded region wins $90. If the ratio of the radius of the smaller circle to the radius of the larger
circle is 1:3, which of the following can be expected in this game?

A) lose $30
B) lose $10
C) earn $10
D) earn $20

S FYM Linear Correlation Coefficient

The linear correlation coefficient, , measures the strength and the direction of a linear relationship between
two variables.

-1<r<1

1)  Positive correlation: If variables x and y have a strong positive linear correlation, 0.8 <r <1.
For x increases, y also increases.

2)  Negative correlation: If variables x and y have a strong negative correlation, —1<r <-0.8.
For x increases, y decreases.

3) No correlation: If there is no linear correlation or a weak linear correlation, » is close to 0.
Nonlinear relationship between two variables.

4)  Perfect correlation: The data points all lie exactly on a straight line. » =1 or r =—1.

The strength of the correlation:
1) -1<r<-0.8 — strong negative correlation

2) 0.8<r<1 — strong positive correlation

3) -0.8<r<0.8 — weak correlation

90
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SAT Practice
)f
.
$
@
$
'
®
Fooh-@-
il x
1. In the scatterplot above, which of the following best represents the correlation coefficient between two variables?
A) -1 B) -0.9 ) 0.9 D) 1
2. Which of the following graphs best represents a strong positive association between x and y?
A) B) 0 D)

IR Standard Deviation

Standard deviation is a measure of dispersion of a set of data values from the mean.
“The greater standard deviation, the greater the spread of data values from the mean”

1) A standard deviation close to 0: The data points tend to be very close to the mean.
2) A high standard deviation: The data points are spread out over a wider range of values.

Example:
For each data set; {10, 10, 10, 10, 10, 10,10} —>  Standard deviation is 0.

{8,9,10, 10, 10, 9, 8} — Standard deviation is 0.83.
{7, 8,9, 10, 9, 8, 7} —>  Standard deviation is 1.03.
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Questions 1 and 2 refer to the following information.

DataSetl: {1, 1, 1,3, 3,3,3, 5,6, 8
DataSet2: {2, 2,3,3,3,4,4,4,5, 5
DataSet3: {3,3,3,3,3, 4,4, 4,4, 4

1. From the data sets above, which data set appears to have the largest standard deviation?

A) Data sct 1 B) Data set 2 C) Dataset3 D) It cannot be determined from the information given.

2. Which data set appears to have the smallest standard deviation?

A) Data set 1 B) Data set 2 C) Dataset3 D) It cannot be determined from the information given.

(IR Solid

Rectangular solid:

x
B
4
n
A Surface areca =2(xy + yz + zx) A Volume =xyz A Length of diagonal AB =4/ X+ yt 42t
Cylinder:
A Surface area = 277> + 2zrh = 27r(r + h) A Volume = zr’h A Length of AB = (2r)2 + I
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TIPS

Cone:

1
A Surface area= 772 + 710 A Lateral area= zr¢ A volume = g(ﬂ'}’z/’l)

. | ~ SAT Practice | | .

B

0'.
Ak

1. In the figure above, if the volume of the cube is 64, what is the length of AB (not shown)?

A)4 B)Y 42 ) 43 D)8

2. If the surface area of a cube is 96, what is the volume of the cube?

A) 8
B) 27
C) 64
D) 81

Dr. John Chung's SAT Math
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In the rectangular solid above, the area of region I (side) is 8, the area of region II (top) is 10, and the area of
region IIT (front) is 20. What is the volume of the solid?

A) 40
B) 60
C) 80
D) 100

h

The cylinder shown above has a radius of 7 and a height of A. If » = s, what is the surface area of the cylinder?

A) 27r°
B) 2zr’
C) 4zr?
D) 4zr’

In the figure above, the volume of the cylinder is equal to the volume of the cone. What is the value of 29

4
A V2

B) \3
C 3
D) 9
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‘Tips Answer

1. C
-2 k-5 -
Three points (0, 2),(3, 5),(5, k) — slopezg—:g—— - 1:ZC~§~§ - k=7
2. A
Slope between two points is constant. —> lfwoa:b?—ii% -~ 12—a=b—-12 — a+b=24
3. D

Since ax+by+c=0 — yz—%x—%. Slope:—%>0 and y—interceptz-%>0

4. D
6-2 . \ .
Slope:;:2 — y=2x+b —> putting (3, 2) or(5,6) in the equation — 6=2(5)+b — b=-4
5. C

Methodl) m = :‘%—_(§2_) =-2 — y=-2x+b — putting (3, —2) in the equation — y=-2x+4

For x-intercept, 0 =-2x+4 — x=2

Method2) Constant slope: —2 = i_;) - -2= ~» x=2, where (x,O) is the x-intercept.
X - x-

6. C _

Slope= 370 = 3 —  slopebetween (a,Za) and (0,3) = 2a-3 = 3 - a= 15

0-5 5 a-0 5 13

7. B

Slope is =2 and y-intercept is 4.
g8 A

Since it is a linear equation, slope = aul :2 - 27 = 2 — AC=15.

AC 5 AC 5

9. B

a7 - »_7 — Ak=60

AK 12 Nk 12
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~ Tips Answer

10. C
i
‘N _
The length of PR is4. -» Therefore, t=5+5=9.
P(8,1)
5 e << P x
BRIV Slope of a Line
1 B
12-6
Slope = =3
ope o
2 C
. 0-2
(x,O):x—mtercept — slope= ) - x=6
X—
3 C
Slope=2"2_3 _, @53 5 , 4.1 b5 5, pm
- 4-2 -
4 C
Slope="9_0=6 6 b6 5 avb=12
5-2 8-5
5. B
Slope:m_2 :% - m=30
42-0 3
L L3
IALRIRE Area enclosed by Lines
I. B

oP=4 andOR:—i - area:l(4)[——4—~):6 - m:~i
m 2 m 3

Or

Area=4X20R:6 - OR=3 > s]()pem:-—g
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 Tips Answer

D

6-0 =1 — slopeoflinem=-1
2—(-4)

The equation of line mis y=—x+b — putting (2,6)in the equation — y=-x+8

12x6

Slope of line £ =

x-intercept is (8,0). PQ=8—(—4)=12 and height PS=6 — area= 36

AY
m V4

N

_P(-4,0) ®O~

A

10x5

SR=10and UT =5 — Area= 25

y
f

Nos

U Je —x+8=x-2 — x=3

(oo N\

5 NIC8 Midpoint and Distance between Two Points

C

Let B(a,b) — {ags,%j:(lo,@ — ag=15and b=7

C

(“22",“;”):(5,4) > b+2a=10anda+b=-6 — a=16
B

Since AB=4—-(-4)=8§, = % =24 — The height of the triangle £ =6.

Therefore, the y-coordinate of point C mustbe 4+6=10or 4 -6 =-2.
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Tips Answer

4. C
J@=b) (3-8 =13 > (a-bY+25=169 - (a—b)' =144 — la—b|=12

I3 XIS Line Reflection
1. B

. . 1 1
Reﬂectlonofyzé—x—ms —y:%x—6 - y=—§x+6 -éslope:-g

2. B
The point of intersection must be on the y-axis. Therefore, The x-coordinate is 0.

3. B
Feaxis (%) =(x, =) — Justreplace y with (-y) — 2x-3(-»)=6 — 2x+3y=6

Parallel 3hd Perpendicular Lines

1. B

From y=2x —% — slope=2 — The parallel line mustbe y=2x+56 —

Putting (—4,1) in the equation — y=2x+9

2. A

y:—%x+b — putting (—4, 1) in the equation — y:——;—x——l

(U AZB System of Linear Equations

. D
2.5,8 L ok=20 = k=10
Ak 17

2. A
223 L ic10mdb=—d > atb=6
a b 6

Dr. John Chung's SAT Math
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- Tips Answer

3. D
E:Lqﬁg — ab=-12 - {3,-4}
a -4 6
4 C
_ﬁ_:iiﬁ - a3 — a=3 — whena=3, §—¢3.
a-1 a-1 2 a-1 a-1 2
5 C
a+10b=35and a+156=4.75 — a=land =025 — For40minutescall,1+(40—5)x0.25:$9.75
6. 120

The number of adult ticket=x — 8x+ 5(200 - x) =1360 — x=120

BVYER Quadratic Function

LA
256

2(-16)

2. C
s =256(8) = 16(8” ) =1025

3. B

Axis of symmetry h:—2;10:4 > k:f(4):%(4+2)(4—10):—18

4. B
y:3(x2—2x+1)+10—3 - y:3(x—1)2 +7

5. D

The graph opens downward — a <0, axis of symmetry = ;—b >0 — b>0, y-intercept: f0)=c>0
a

6. D
Since a <0 and k <0, then f(x) <0 for all values of x. But D) f(0)=—-k>0
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(S XM Area enclosed by Curves
1. 16

x-intercept: 0=-x>+k — x=kand -k — PR:2\/l;andOQ:k

k(2vk)

Area of APOR = =64 > kJk=64 > JkJkvk=64 > Jk=4 > k=16

128
==x"+32 - x=14 - AD=8and CD= f(4)=16 — Arcais8x16=128.

25
OP=f(0)=5 - —-x"+4x+5=0 — (x-5)(x+1)=0 - x=5-1 — OR=5
Therefore, the area of OPQR =5x5=25.

C

The intersection of the two graphs: %x(x -2) =%x - x(x-2)=4x - x(x-6)=0 >

x=0and 6 — OQ=6and PQ=3 — Therefore, the area is 6—;3 =9.

(L BLE Domain and Range
I. D

2

D

(3 B8 Composition of Functions
I. B

2.

g(x)=3f(x)—k=3(5x+3) -k — g(2)=39-k=25 — k=14

C

g(x):2(ax+b)—3 - g(h)=2a-2b-3=3and g(3)=6a+2b-3=5 — azéandbzg—

C
gk)=3f(k)-1=8 — f(k)=3 — There are three values of £ whose y-coordinate is 3.

Dr. John Chung's SAT Math
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- Tips Answer
~ Identical Equation

xx0=0

2. A

Both sides have the same expressions: ax? +bx+c=0x>+0x+0 — a=0,b=0,¢=0

3, A
k+l=agand k=5 — a=6

4. C
a(x+1)+b(x—1):2x+4 — (a+b)x+a—b:2x+4 - g+b=2anda-b=4
a+3and b=-1
[ ] : &
b BRE Factoring
1. A
2. B
2 2
{n—l) +4:n2—2+—12—+4:n2+2+~l2—:(n+lj
n n n n
3. D

0=—x*+4 — x=2,-2 o AC=2-(-2)=4
x+2=-x"+4 - (x+2)(x-1)=0 — x=-2,1 - B(,3) — The height of AABC is 3.

Therefore, area of AABC = 3 >2<4 =6.

4, 9or3
=y =24 > (x+y)(x~p)=24 > x+y=12and x—y=2 ,or x+y=6and x—y=4

Therefore, from the system of equations x =9 or 3.

[RLBER Direct Variation (Direct Proportion)

. 375
15
I N T VS
5 125
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Tips Answer

2. D
10300, 600
20 X

3. B

15R+9Y N 177
165+ 8Y 48 parts

{Orange dye: 5SR+3Y

— equal amount (24parts) —>
Green dye: 4B +2Y

4, C
Since AB=13, —>1—3:§ N x:%
18 x 13
5. C
1
—=4 - a=5
a Sa
6. C
7. C

The vertex must be at the origin.

MYIBRER Inverse Variation

1. 16
1x400=25x — x=16

2. A
4x9=12xx —> x=3

3. B
5x45=50xx — x=4.5 or 4 hours 30 minutes

4. C
4a=8b=50 — a=125and b=625 — a+b=18.75

5. D
2x10=x(5) — x=4

6. B
10-20=x-40 —> x=5
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Tlps Kiias:

5d =2x — x=E - Forl ofthejob,lx(éé _
2 3 302 6

IR Sum and Product of Quadratic Equations

1. B

Method1): Using sum of the roots —> 147 = —-21— - r= 3

2
Method2): Using Factoring — 2+1-k=0 — k=3 — 2x*+x-3=0 — (2x+3)(x—1):0

3
The other rootis x= —E.

2. B
2 1 1 1 1 1
X +4x-12=0 = (x+6)(x-2)=0 - x=-6,x=2 > —+—=—+—=—
a f -6 2 3
Or, using sum and product: lnLl:aJr’Bz_—zt:l,because a+f=-4and aff =-12.
a f  af -12 3
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- Tips Answer

F)=3*+33)+k=25 — k=7

F(-3)=—27-9+9-1=-28

3. 3
JO=1-5+1+k=0 — k=3

P -dxty 4 2p=11 - (x-2) +(y+1)’ =16 - Area=7r’ =16z

2. A
X +yt-6y=16 — x2+(y—3)2:25 - r=5 = C=27zr=10x

3. 9

k=15-6=9 %
A
A B(15,6)
6
P X
0 P(k,0)
4. C
Axis of symmetry x:_2+8:3 Y 1+75=3

5. B
Radius of the circle is 7. Therefore, 4—7=-3.
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- Tios Answer

(L0 Average Speed

1.

C
230
dy=50x1=50and d, =60x3=180 — d=d, +d, =230 — Averagespeed:r—g:STS
+

A
Use 400 for the distance. — 200 =5 hours and 200 =4 hours —> Average speed = 400 = 44i
40 5 5+4 9
B
d d
—+—=06 — 2d+3d=720 — 5d=729 — d=144
60 40

MYWAR Percentage

L.

B
[ﬂ](& x:(ﬂj(ijx S k=60
100 L 100" {100 ) 100

B
P=(1+0.15)(1-03)x =0.805x =(1-0.195)x — 19.5% decreases.

C
2a+3b=25(6b) - a=6b — %:6—::6
B

025m=50 —> m=200 -> 0.15(2m)=0.15(400) =60

B
C =20,000(1+0.025)" =20,000(1.025)"

B
1000 - 500
500

x100=100%

B
P = (l + 0.06)(1 — 0.0S)x =1.007x = (1 + 0.07)x —> 7% increases.

D
a=025(2b)=0.5b — b=2a — bis200% of a.
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Tips Answer

81 ¥ Ratios and Proportion

1. B
izl_S_ - x=3
12 x
2. C
Now 5 10— ‘
Julie 2 3%k 3k+5 k5 2 k=5
5k+5 3

Song ? Sk Sk+5
Therefore, 3k =15 and 54 =25 - Sum of their current ages is 10 + 20 = 30.

3. C
3x=2yand 2x+5y=76 — x=8and y=12

4. 160 or 320
Since a and b must be multiples of 10,

E:Z:ZQ:@ - a+b=70+90=160 or a+bh=140+180=2320.
b 9 90 180

SV XN Ratios in Similar Figures
1. 45

Since ratio of the corresponding lengths is 2:3, the ratio of their areas is 4:9.
4k=20 —> k=5 — 9% =45

2. 4.8

Ratio of their area is %—? — 25k=30 — k=12 — 4k=4(12)=438

3. C
The ratio of their areas is 25:4. — 4k =28 — k=7 — Shaded area =21k = 21(7) =147

4, B
The ratio of their areas is 16:9:1. —16k, 9k, k —> Shaded area6 =6k =967 — k=16x

=16 — r=4

5. C
Length 7: 5: 3 )
— 49k, 25k, 9%k — Shaded region 16k =48. — k=3
Area 49: 25: 9

Therefore, the area of AABC =49k =49(3) =147
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Tios Answer

6. A
Ratio of the corresponding lengths = J4:9=2:3 - 2kand 3k
Since 2k =15, 3k =22.5.

{41 %8 Percent of a Solution (Mixture)

1. C
Water =x — The amount of solute are equal: 0.1x40=0.08x(40+x) — x=10

2. D
0.2x+0.5(10) = 0.3(x +10) —> x=20

3. A
Alcohol=x —> x+0.25(10)=0.4(x+10) — x=2.5

4. C
Acid=x — x+~£—G:—’Zq~(G+x) = 100x+ kG =mG+mx — 100x—mx=mG—kG
100~ 100
x(100-m)=G(m-k) — x:Cl;(()’:_—’:)
81 AR Exponents

. D
{(—2)3(8)2}4:(24)" S (2)2(8) =2 o 27(2%)=2%=2" - 36=4n - n=9

2. D
B8 +8 822" 5 4#)=2" 5 22(2°)=2" > 2=2" > n=3

3. D
5
S5men™ =20m’n — m_3:£;§ m? =4n* = m=2wm°
m S5n~
4, C
42\ 4,1 at _d' 2
(ap) =16 - a'b'=16 — T=75=16 5 d =16 > a=4
a
5 D
27 1 1
k%2 =2" 5 kP=2_=2" 5 kK=— o k==
23 24 4
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B  Tios Answer

p’=2" > (p? )Gj =(2* )(D > p=22=4

q~2 =4 (q"z )(g;j = (42 )(*;) - g= 47! =i — Therefore, pg = 4(%} =1.

7. D
1

(cz6b4 )5 =675 — a’b* =3*x5* (prime factorization) — a=3andb=5 — a+b=8

(\PIA Defined Operations

1 D

qu:P_ﬂI:3 - p=2q > Ly

P q

2 B

ANk2r6) =3 — 4A(E):i=§ — %:8 —> k=3

6) k k k
6
3. D
4 ¥8 Functions as Models

I B

300:w+k — 300=200-8+k — k=108
2. C

p(n)=1,200(1-0.012)" =1,200(0.988)" — ¢=0.988

3. D
9-4
fG)=9 and f(2)=4 - m=1= 5=
4. C

P =20,000(1-0.1)" = 14,580
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B e Rhies
Co‘mbin‘ed; Rate of Work

I. D

l+l:l — l:~1— - x=20
5 x 4 x 20
2. D
R d h
aymond - xhours 1 V1 230 5 2x=60 hours
Peter 2xhours x 2x 0
3. A
1 1 1 1 13 40 1
5 8 «x x 40 13 13
4 D

5x12=4xx -» x=15hours for 3 houses —> ForShouses,15x§:25hours.

Tip 29 | Combined Range of Two Intervals

. 75
%S££§ - 8-05=75
4 @0 1
2.0
0<A-B<8 -» The smallest value of C =0 =0.
3. 3
3ISPO<60 —> Smallest one is 3.
4. D
R ORIE Absolute Value
. C

78 +86

midpoint = =82 and distance=86-82=4 — ls - 82| <4
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Tips Answer

2. D

Midpoint = 1 5E + 6i =6 and distance= 4
207 7 7

3. D
For £ <450 or £>500 — midpoint =475 and distance =25

A RIM Parallel Lines with Transversal

1. D
2(a+b)=180 — a+b=90

2. D
k=65+45=110

65 4
110 k°

45

3. D
The other two lines may be not parallel.

jNiRPE Triangle Inequality

1. D
9-3<x+3<34+9 > 6<x+3<12 — 3<x<9

2. D
1< PQ<7 and
— 2<PO<7
2<PO<14
3. B

3+6=9 : Triangle inequality theorem fails.
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~ Tips Answer

Tip 33 | Ratio of Areas of Triangles with the same height

1. B

20><5\E:50\/§

2

AC =20 and BE =53 — Area of AABC =

2. D
The ratio of areas of AADE to ADEC =3:5 — 3kand 5k — 3k=24 — k=8

Therefore, the area of ABCD is 16k =16(8) =128.

3. 32
5k=40 — k=8
4k =32

B

2k 3k Ak

E D

(DN Special Right Triangles

1. C
2
The length of a side of the equilateralA =s — Area= al ;/g —16J3 — s=8
Therefore, the area of the square is 8x 8 =64,
2. C 2 c
Perimeter
=30+ -——20\6 - L
5 E
6010 60
A —= D
V3
3. B

2
s \6264\6:16\6

4 4

Triangle OPQ is equilateral. Area =

4. B

AC =203 and h=10 — Area:—zﬂ*-/-gzxﬂ:moﬁ
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Tips Answer

B
M 20
20
~ o

(I RER Proportions in a Right"Tria’ng}e ;
1. 9 | | | -
6" =3xAD — AD=12 — CD=12-3=9

2. C
AB* =9(9+16)=225 — AB=15

3. B
BC? =16(16+9) — BC =20

4., B
BD? =9x16=144 — BD=12

Tip 36 | PythagoreanTheorem

1. B
C=16+20=36 — PR*=36 —> PR=6

2. 4
Ratio of the areas of AADB to ABCF =1:4 — k,4k — 5k=20 — k=4
The area of AADB =k =4

3D
Since a® +b> =100, (a+b)’ =a® +b* + 2ab =100+ 2ab > 100

4. B
BC =100 +400 =105 —> 10x20=10/5x4D — AD=45
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I Tios Answer

fi Ry Transformation

. A
y=-"2x+3H+5+1 > y=-2x-6+6 —> y=-2x

2. B
Classifying a group in two different ways
1. | C | |
Males Females
Children 12 16
No Children 6 2 g
18 6 4

(A KLM Permutation and Combination

1. C
2 =5(4)(3)(2)(1)=120

2. 12
Mo
21
3. B
55 x o Ayl 3 5
6 6 6 216
x 55 —> " S5 a5 5
216 216 72
5 x5 > " _é_
216
4, C
(2,1)(3,1)(3,2) (4.1) (42) (4,3) — pmbabmty:_l%:%
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 Tips Answer

IS IR Handshakes
1. D
12C2:12X11:66 Or11+10+9+8+7+6+5+4+3+2+1:(1121)11:66
2. B

#C :n(n2—1)245 - 7" -n-90=0 — (n—lO)(n+9)z0~> n:IO(n¢—9)

Or add numbers until you get 45.1+2+3+4+5+6+7+8+9=45 —> The number of people =9 +1=10

Tip 41 | CenSecutive Integers I

1 C
Since the median is the average, sum of the numbers is 30x11 = 330.

2. C
80+49=129
3. B

Since average is 77, sum of the numbers 77 x10 = 770.

4. C
The 16" term is 121. Therefore, the greatest one is 121+ 2 x14 =149

YA Consecutive Integers 11

1. D
Since ~30+(-29)+---+0+---+29+30=0 and 31+32+33=96, x=33

2. A
Since —20+(-18)+(—=16)+---+0+2+4+---+20=0 and 22 + 24+ 26 =72, there are 24 numbers.

31 EXE Number of Factors (Positive Divisors)

1. D
(2+1)(4+1)=15
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- Tips Answer

2. C
k=2

=24p®> — k=2*x3'xp® — Since they are all distinct prime numbers, the number of factors
=(3+1)(1+1)(2+1) =24

(P8 Must be true or Could be true

1. D
k(a-b)y=a-b — k(a—b)—(a—b):O > (a—b)(k—l)zO — a=bork=1

2. B
@ +b*=2ab — (a-b)' =0 — a=b

C) a=0and b=0 isthe answer for "could be true.”

Tip 45 | Ccmplex Numbers

1. 1
at+b+{a-b)i=6-4i — a+b=6and a-b=-4 - a=landb=5

2. C
243y ea(e2)_ 47 T
1-2i (1-2i)(1+2i)) 5 5 5
3. B

xf—_ﬁxﬁ:i\/ﬁ(iﬁ):izx/%:&z -6

4. 5
a=10+bi—(a-5)i - a=10+(b—a+5)i — a=10andb-a+5=0 — b=5

5. B

= xi® =1x(-1)=-1

6. C
+~/4 - +2in/
2+ ; 12:2“? 2 1412

¥ -2x* 43x=0 — x(x2-2x+3):0 — Solutions— x=0, x=

116



‘Tips Answer |

ISR Circle (Geometry)

1. C
1 P
24 x—=8x
3
0
R
2. 75
180—~105=75
3. B
S
l=r0=36x—"—=15x
12
4. C
1/, 1 S
Area=—[r"0)==(36)36) — |=270x
5 (r70)=—Gox )[12]
5. 4 A 10—r
AC =26 10—~
10-r+24—-r=26 r

2r=8 — r=4
\’
B

Tip 47 | Trigonometric Function

1. 25
10 04 o 4c=10 o5
AC 0.4
2. 24
BE
AB=DC=x - tan ZBAE=22"-0.6 —> BE=0.6x
X
tan 2EDC =€ 2025 5 EC—025¢ Therefore, 22 = 90% _ 54
X EC  0.25x
3. C
BD

Since cos ZB =sin ZC = 0.8, 5 =08 - BD=15(0.8)=12.
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Tips Answer |

4. 20

Cofunction: 3x+5+2x—-15=90 — 535x=100 —» x=20

R Probability
C

L.
6 5 30 5 ¢C, 155
2. A
Since 3, 5, and 9 were taken already, seven numbers are left as follows.
5 4 10
1,2, 4, 6,7, 8 10 (S5evenoutof 7) — P(even,even) =—x—=-—
7 6 21
3. D
Since there are b blue marbles out of (b + g) marbles. The probability of selling a blue one first is .
+g
b b-1
Now we have (b - 1) blue marbles out of (b+ g —1) . Therefore, P = .
b+g \b+g-1
4. C
[x+2[ <8 — —-8<x+2<8 — -10<x<6 > Only three numbers =5, 0,5 are satisfied.
Therefore, P = %
MM DE Geometric Probability
1. C
The ratio of the lengths of the three circles =1:2:3, and the ratio of the areas =1:4:9=Fk:4k:9% .
4
The area of the shaded region =9k — (k + 4k) = 4k . Therefore, P = % = 3

2. D

If the length of a side of the smaller square is a, The area of the smaller circle = a” , the area of the circle

2
2 2 2
= ﬂ{a;/_] = % , and the area of the larger square = (a\/g ) =24*. Therefore,

_ the area of the shaded region o R )

the area of the larger square 24 4
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Tip 50 Data Interpretation

1.

Tios Answer

D
The average cost per pound is equal to the slope of the line. Therefore, the slope of the line is
—g:—g =0.75 . The closest number is 0.73.

B

1. No exact information for 50 customers.

I. The median is 5 items.

1. Because not enough information for 50 customers. If all 50 customers bought 5 items, then the mode can
be 5 items.

(31838 Expected Value |

1.

B

The expected value =6 x% =2 (boys)

A
Since the ratio of the lengths is 1:3, the ratio of the areas is 1:9. Therefore,

Probability (landing in shaded region) :—3— and Probability (landing unshaded region) = é

The expected amount = gx (—$45) + —;— X ($90) =-%30

§81: 5?8 Linear Correlation Coefficient

L.

2.

A
All of the points lie on the straight line.(Negatively related)

D

8RB Standard Deviation

1.

A
The data are more spread out.

C
The data are close to the mean.

Dr. John Chung's SAT Math
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Tip 54 ESIGE

1. C
Let x be the length of an edge. Then x* =64 —> x =4. Therefore, AB=~x" +x* +x* = Jag =43 .

2. C
Let x =the length of an edge. Since 6x* =96, then x =4. Therefore, volume = 4° = 64.

3. A
Volume = xyz.

The areas of the faces: xz=8, xy =10, and yz=20.Thus, (xy)(yz)(xz) = (10)(20)(8).
(xyz)" =1600 — xyz =40 . 2

4. C

The area of two circles = 2772, The lateral area =277 x h = 2zr* . Therefore, 27r* + 271t =4nr?.

5. B

2 2
7 h r r 2
21, o222 5, 3 5 223
3 A q

2
R h=

120



SAT

Test #1

Dr. John Chung’s SAT Math

Dr. John Chung's SAT Math Test 1 121



Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1—15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to enter
your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which

f(x) is a real number.

REFERENCE
¢
m N /—l s N
X

x/3 y

A=nr’ A= tw 1 A =a+b Special Right Triangles
C=2mr
w . ‘ o
14 ’ 1
V =twh V =xr? :—m' V =—twh
3 3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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I 2x-3

=k ~1 and k =5, what is the value of 2x?

A) 4
B) 5.5
C) 8
D) 11

(5+3i)— (8 = 2i) = a + bi

In the equation above, a and b are real numbers.
Ifi=-1 , what is the value of b?

A) -1
B) |
o) -5
D) 5

If Claire paid £ dollars for a computer that was only
20 dollars more than half the original price, what was
the original price, in dollars?

A) k+20
B) k-40
C) 2k-20
D) 2k - 40

Dr. John Chung's SAT Math Test 1

3

Jenny is on the school swim team and has swim
practice m hours in the morning and p hours in the

evening each day. The schedule is the same each day.
If she swims a total of & hours for five days, which of
the following is the expression for m?

Ay ko2

5

k-5p
5

C) k-5p

B)

D) 5(k-p)

A certain business is marketing its product and has
determined that, when it raised the selling price of its
product, its sales went down. The number of units
sold, P, is modeled by the equation P =1200 — 20s,
where s is the selling price, in dollars. Based on this
model, what is the decrease in selling price from 700
units sold to 900 units sold?

A) S
B) 10
C) 15
D) 20

123



= ‘ ‘
] ‘ ‘

13

(x2+y2)2—<x2~y2)2 If—zl—?—:iwhatisthe value of %?
Which of the following is equivalent to the expression A) 2
above?
B) 4
Ay x* -yt C) 10
B) 2(x+?) D) 125
C) 2x%y?
D) 4x*y?
2x+ by =10
ax+4y=15
In the system of equations above, a and b are
constants and a = 2b. If the system has no solution,
which of the following could be a possible value of
Kimberly earns & dollars per week. At this rate how a?
many weeks will it take her to earn p dollars?
A) 22
4
A) = 1
B —
k ) 3
B) k O 4
p
D) 8
C) kp )
by 102
k




3

Which of the following is equivalent

— v _
fx)=ax" =13 to f(x)=x*—6x+7?

For the function f defined above, a is a constant and

/(3)=10. Which of the following is equal to the A) FG)=(x+ 3)2 5
value of f(5)?

B) f(x)=(x—3)"+2
A) f(0) 2
B) 73) C) f(x)=(x-3)" -2
O /(-3 D) f(x)=(x-T)(x+1)
D) f(=5)

A certain job can be done in 20 hours by 4 people.
How many people are needed to do the same job in 10

If 24x” —kx +16 = (3x + 4)(ax — b) for all values

hours? of x, where a,b, and k are constants, what is the
A) 2 value of k?

B) 4 A) —44

o 8 B) —12

D) 10 o 12

D) 44
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3

In the xy-plane, the equation of line ¢ is x+3y =5.
If line m is perpendicular to line £, what is a possible
equation of line m?

A) y:—%x+2

1
B) y=—x-1
)y 3
C) y=-3x+1

D) y:3x+§

126

a

Ifa+b=8 and 27

— =81, what is the value of a?
3

A) 3
B) 4
0 5
D) 6



3

An . 7
DIRECTIONS Swer- 5 Answer: 2.5

For questions 16—20, solve the problem and \?ff’éf,fé‘: wer —7— /|1 | 2 . 215
. . . (1 1@ |« Fraction| (DD
enter your answer in the grid, as described I Decimal
below, on the answer sheet () %%% e () %C’)% « qc1:n “
’ : poin
90! |0 0000
1. Although not required, it is suggested that 000! . ol 06
you write your answer in the boxes at the top  Grid in ___,< () ©,0,0, 0, @ ©, @
of the columns to help you fill in the circles result. % %%% %%%g
accurately. You will receive credit only if the 60,00 6,06,6.0)
circles are filled in correctly. A 9000,
i. II:I/Iark no mor; than one .c1rcle In any column. (8)
. INo question has a negative answer. \ (v) @ @@ @ @@ @
4. Some problems may have more than one
answer.
5. Mixed numbers such as 31 must be gridded 5
2 Acceptable ways to grid — are:
as3.50r7/2. (If |3 é)" 2| is entered into the 3
grid, it will be interpreted as — , not 3— ) @“ @l@ I
2 2
G666 666N (66
6. Decimal answers: If you obtain a decimal 000, 0,00 @O
answer with more digits than the grid can % 0,000 000 8 8
accommodate, it may be either rounded or oo % g % %% Q) 3
truncated, but it must fill the entire grid. 000000 000 @)
6666606066000
QUL LVee® © g
Answer: 201
Either position is correct. Note: You
2[o[1][2[o1] | o
y start your
o 8 8 ale 8 % 0 answers in any
0 . @ ‘ @ column, space
00 O® Q) ‘% permitting.
© 0 '0) 000, Columns you
@@@@ @@ don’t need to
@ @ @|(®)|(a)] use should be

left blank.
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In a right triangle, one of the angles is x°. If

- . .
tanx’ = 12 what is the value of sinx" ?

Dawson needs to measure the height of a building
near his house. He chooses a point P on the
ground where he can visually align the roof of his
car with the edge of the building roof. The height of
the car is 4 feet and the distance from point P to
point Q is 10 feet, as shown in the figure above. If

the distance from point Q to point R is 80 feet, and

the height of the building is & feet, what is the
value of £?

If a(x+1)+b(x—1)="7x forall real number x,

where a and b are constants, what is the value of a?

According to the formula p = gk + 81, if the value of

p is increased by 16, by how much does the value of

k increase?

x2+y2:56
NN

According to the system of equations above, what is
the value of x?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to

enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

REFERENC
V4
%I s
X

3 g

A=nmr? A=tw _ 1 A =a+b? Special Right Triangles
C=2nr
w @ . w
7 £
V = twh V= y-2u V=" twh
3 3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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x| fx)
1 6
2 10
3 14
4 18
5 22

The selected values of a function shown in the table
above represent a linear function. Which of the
following equals f(10)?

A) 36
B) 40
C) 42
D) 44

If 3(a+2b—c) =12, what is the value of a+2b in

terms of ¢?

A) 3¢c—-4
B) ¢-12
C) c+4

D) c-4

Dr. John Chung's SAT Math Test 1

In the figure above, lines £ and m are parallel.
If the measure of /1 is twice the measure of £2,

what is the measure of £17?

A) 100°
B) 120°
C) 135°
D) 145°

If 8" x 4% =2'° what is the value of n?

A) 2
B) 3
C) 4
D) 5
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o

For what value of # is |n + 4| +1 less than 0?7

A) -5
B) -4
C) 3

D) There is no such value of #.

AN

(3.2)

5 \':x

14

The equation of the graph of line ¢ in the xy - plane
above is y =mx + 6, where m is a constant. If the

line passes through a point (3, 2), what is the value

of m?

n
b 2
O ——?12—
b !

132

4

In Ms. Lee’s class, the number of boys is more than
twice the number of girls. There are at least 7 girls and
there are no more than 15 boys. How many students
are in the class?

A) 19
B) 20
o) 21
D) 22

Test Score for a class of 20 Students

100

80
70

Score

40
30

2 4 6 5 3

Number of Students

The graph above shows the test scores of 20 students.
Based on the histogram above, what is the average
(arithmetic mean) score on the test?

A) 70
B) 73
C) 75
D) 78



4

Questions 9 and 10 refer to the following
information.

h(t) = —16t* +128¢ + 320

A science class determined that the motion of a ball
launched from the top of a 10-story building could be

described by the function above, where ¢ represents the
time the ball is in the air in seconds and 4, the height in
feet of the ball above the ground.

What is the number of seconds it takes for the ball to
reach its peak?

A) 2

B) 4

C) 8

Dy 10

At what time will the ball hit the ground?

A) 5
B) 8
C) 10
D) 12

Dr. John Chung's SAT Math Test 1

The perimeter of a rectangle is 54 cm. If the length

18 2 cm more than its width, what is the area of the
rectangle?

A) 181.25¢m?
B) 728c¢m?
C) 800cm?

D) 820c¢m?

3x—y>0
2x+y>1

Which of the following is NOT a solution of the
system of inequalities above?
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X y
0

k 14
k+2 | 17

The table above shows the point (x, y) represented
on a straight line. If the point (16,m) lies on the

same line, what is the value of m?

A) 26
B) 24
0 22
D) 20

James spent % of his allowance on a music CD. He

spent % of what was left on a hamburger. If this left
him P dollars, which of the following was his

allowance in dollars?

A) 12P
B) 14P
C) 16P

D) 18P

134

4

Questions 15 and 16 refer to the following
information.

Radioactive decay is an exponential function where the
amount , y, of radioactive material is reduced by one-

half over a certain period of time . Material M has a
half- life of 50 years.

If there are 800 grams of radioactive material M,

which of the following best represents the decay
equation?

A) y=800—400¢

1 )
B) yzxoo(zj

!

C) y= 800(%)50

D) y =800(1-0.5¢)

If there are 800 grams of radioactive material M,
then how much of this material would remain
radioactive after 200 years?

A) 25grams

B) 50 grams

C) 100 grams

D) 200 grams

CONTINUE



> B X
0 O(k+1,0)
Note: Figure not drawn to scale.

In the xy-plane above, the area of AOPQ is 3. What
is the value of £?

A) 2
B) 4
C) 6
D) 8

A circle in the xy-plane with center (4,0) passes
through point (7,4). Which of the following is the

equation of the circle?

A) (x—4)+y?=9
B) (x—4)"+)?=25
C) (x-4) +y2=5

D) (x+4)" +y2=5

Dr. John Chung's SAT Math Test 1

Y

[

5
A =r(%)
Y

1

o : > x

The graph of the function f is shown in the
xy-plane above. Which of the following is the

average rate of change between x=-3and x=6?

2
8
C) 2

D) It cannot be determined from the given
information.
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Emily traveled 60 miles on the highway and 16 miles
on the local roads to reach her destination. On the Traveled Distance vs. Hours
highway, she traveled 30 miles faster than on the for 10 Taxi Drivers

local roads. If her speed on local roads is 20 miles 480

per hour, then what was her average speed, in miles y.
per hour, during her entire trip? 400 /

Q
Q

A) 24 § 320 ,./
A& >

B) 25 =

) B = 240

C) 35 2= .

S 160
4

D) 38
i

0
o
\-

0 2 4 6 8
Hours

m ' The scatterplot above shows the distance traveled in
hours for 10 taxi drivers and the line of best fit for
the data. Which of the following is closest to the

For OK theater tickets, a ticket for an adult is 5 .. .
average speed, in miles per hour, for the drivers?

dollars more than a ticket for a child. If a group of 6

adults and 10 children pay a total of 142 dollars, A) 54
what is the cost, in dollars, of a ticket for one adult

and one child? B) 59
A) 19 C) 65
B) 18 D) 68
C) 17

D) 16
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For a polynomial p(x), the value of p(-5)=0.

Which of the following must be true about p(x)?
A) (x—5)is a factor of p(x).

B) (x+5)is a factor of p(x).

C) xis a factor of p(x).

D) When p(x) is divided by (x + 5) , the remainder

is =5.

1
<3x+—
7 2
>lx+3
y_2

If the system of inequalities above is graphed in the
xy-plane, which quadrant contains solutions to the

system?

A) Quadrant ]

B) Quadrant I1
C) Quadrant II1
D) Quadrant IV

Dr. John Chung's SAT Math Test 1

The figure above shows the graph of the piece-wise
function f defined for —4 < x < 5. For which of the

following values of xis f(x)< ‘ f (x)l‘?

A -3
B) 13
) 25
D) 37

If aand b are positive integers and a? —b* = 24,
which of the following could be the smallest value

of a?
A) 4
B) 5
C) 7
D) 8
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0 \/6

P

The graph of y = %x(x —6) is shown in the

xy-plane above. Which of the following are the

coordinates of vertex P?

] 30 C

A

In right triangle ABC above, if BC =10and

ZC =30°, what is the approximate perimeter of the

triangle?
A) 20
B) 23.7
C) 258

D) 27.2

138

The figure above shows a rectangular solid with
width x, length y,and height z. If xy =20, yz=10,
and xz =18, what is the volume of the solid?

A) 60
B) 70
C) 80
D) 90

The figure above shows a sector O with radius . If
the area of the sector is 37, what is the approximate
perimeter of the sector?

A) 10
B) 12.5
C) 13.4
D) 15.6



7
Answer 12 Answer: 2.5
Write answer— | 7 | / l 112 2.5
DIRECTIONS in boxes. / 5.@ <« fraction ©@|@ -
ine <« Dxc
For questions 31-38, solve the problem and %%8 %5% p(;:tm !
enter your answer in the grid, as described D@D 0000
below, on the answer sheet. @ @ @ ‘ @ . @ @
it DOOR HOOR
result. @@@@ @@@
1. Although not required, it is suggested that %%%% %% g 5
you write your answer in the boxes at the top @ 9000
of the columns to help you fill in the circles
accurately. You will receive credit only if the \ g
circles are filled in correctly.
2. Mark no more than one circle in any column.
3. No question has a negative answer.
4. Some problems may have more than one
answer. Acceptable ways to grid % are:
1 .
5. Mixed numbers such as 3— must be gridded
2 21/13] |.|6]6]6 .mg7
as 3.5 or7/2. (If |3]1]/]2]is entered into the @ O l@l
®Li 1 slos/oll a0 0l 666
grid, it will be interpreted as — , not 3— ) 000 000 000,
2 2 00,000 00 %%
6. Decimal answers: If you obtain a decimal o) % C‘) % %% 0,00
answer with more digits than the grid can 0000000 000
accommodate, it may be either rounded or ©6/6 6666 1066
truncated, but it must fill the entire grid. 00,6 @\!@ - (o)
®
Answer: 201
Either position is correct. Note: You
210(111210]1 may start your
0 ®) 06 answers in any
GO [LIOIDIQ)|  column, space
0@ @ (00| permitting.
D@ (D@ Columns you
o [© @) don’t need to
CIQRIC) [DEID)|  use should be
00 QO] 1eft blank.
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Kara needs three hours to mow and trim Mrs.
Tayler’s lawn. One day she asked her friend Peter to
work with her. When Peter worked with her, the job
took only one hour. How long would it take Peter, in
hours, to complete the job himself?

The County Reception Hall charges a rental fee of
$1,000 and at least $3,000 for food. Olivia is

planning a class reunion. If she has chosen a buffet
that costs $38.56 per person, what is the minimum

possible number of people who must attend to
support the expense?

140

B \6/— y=r(x)

The graph of a linear function f* is shown in the

xy-plane above. If f(k) =1, what is the value of
f(-2k)?

If the average of 2a and b is equal to 50 percent of

4b, what is the value of sz—?



Cylinder | Cylinder I

Two cylinders shown above have the same volume.

If the radius of cylinder 11 is twice the radius of
cylinder I and the height of cylinder I is 10, what is
the height # of cylinder I1?

x2—3x+2

(x+2) - 8x

For what value of x is the function above undefined?

v

Questions 37 and 38 refer to the following
information.

Suppose Claire deposits a principal amount of P
dollars in a bank account that pays compound interest.
If the annual interest is r (expressed as a decimal) and
the bank makes interest payments # times every yeat,
she would have an amount of money equal to R after ¢
years, given by

R(1) = P[l +1)n
n

If she deposit $2,000 into an account paying 4%

annual interest compounded annually, what is the
amount of interest after one year? (Disregard the $
sign when gridding your answer.)

If she deposits $2,000 into an account paying 4%

annual intercst compounded quarterly, what is her
account balance after one year? (Round your answer
to the nearest dollar and disregard the $ sign when
gridding your answer.)

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.

Dr. John Chung's SAT Math Test 1
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ANSWER SHEET MATH SECTION

B SsECTION3
ABCD ABCOD ABCOD ABCD ABCD
10000 40000 70000 100000 130000
ABC D A BCOD A B COD ABCOD ABCOD
20000 50000 8O0O0OO0 110000 140000
ABC D A B CD ABCOD ABCD ABCD
30000 60000 90000 120000 150000
16 17 18 19 20
I N A A I
;. OO ;| OO ;] OO ;] OO ;] QOO
. OO0 . OOO0O .. O000O HeleololoNeoleolele)
0 OO0 ¢ OO0OO0 (0000 0 OOOO (OO00O0O
1 QOO0 1 OOOO 1 O000 1 OOO0O 1 OOOO
2 OO0 20000 , 0000 2 OOO0O 2, OOO0O0O
3 O000O 30000 30000 3 OOO0O 30000
4 OO0 4 OOO0OO 4 0000 410000 40000
5 OO0 5 OOO0OO 5 OOO0O 5 OO0OO 5 OO0O0O
6§ QOO0 5 OCO0OO ;OOOO s OOOO 5 OOO0O0O
7 OO0 70000 70000 7 OOOO 70000
g OOOO 80OO0O0OO 5 OO0OO 8 OOOO 5§ OOOO
9 OO0 9IO0OO0OO 90O000 9 OOOO 9 OOO0OO

NO CALCULATOR ALLOWED
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B sECTION 4

A BCD

10000

ABC D
20000

A BC D

30000
A BC D

40000

ABC D
50000

A BCD

6 O0O00

A BCD

70000

A BCD
8 O0O0O0O

A BCD

90000
ABCOD

100000

AB CD
110000

A BCD

120000

A BCD

130000

ABCOD
140000

ABCOD
150000

A B CD

16 O000

ABCD
170000

A BCD

18 O000

A B CD

19 0000

A B CD
200000

A BCD

210000
A B CD

220000

A B CD
230000

A BCD

240000

A B CD

250000

A B CD
260000

A B CD

2710000
A B CD

280000

ABCOD
290000

A BCD

300000

CALCULATOR ALLOWED
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Bl SECTION 4 (Continued)

31 32 33 34 35

1 T O O I N T T B
;. OO / QO ;. OO ;] OO ;] QOO
. OO0 . OO0 . O000 Neolololonololeole)
0 QOO0 OO0 (0000 0 OOOO (OO00O0O
1 OO0 1 OO0 41 OO00O 1 QOO0 1 OOO0O
2 OO0 20000 ;0000 2 OOOO , O000
3 QOO0 30000 30000 3 OO0 30000
s OO0 4 OOOO , OOO0OO0 4, 0000 40000
5 OOO00O 5 OO0O0O0 5 OO0O00 50000 50000
g OO0 5 OQOOO0 40000 e OOOO OOO0O
7 QOO0 70000 70000 7 OOOO 70000
g QOO0 8 0OCO0O0O 5§ OOOO 8 OOOO 5§ OOO0O0O
9 OOO00O 9I0O00O0O0 0000 9 QOO0 9OOO0O
36 37 38

[ T s Y O L1111

;] OO / OO ;] OO

Helelele QOO0 . OO00O

0 OCOO ¢ OOOO OO0

1 OO0 1 OO0 1 OO0

2 OO0 20000 , 0000

3 OO00O 30000 30000

L 0000 4 OOOO , O00O CALCULATOR ALLOWED
5 OO0 5 OOO0OO 50000

§ OOOO 6 OOOO 30OO0OO0O0O

7 OO0 70000 70000

8 QOO0 8 OOO0OO0 3s§OOOO

‘Nolololol Jolololo NN ololole
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- o Answer E;Xplanaﬁons‘“y -

Test1 Answers and Explanations

SECTION D D D B B D A A C D

SECTION

4

A C A A C B A B A D

B A B B C B A C

G
[
!'g)
e
tw
&

1.5 52 7 3/2 2.5 2 80 2081

SECTION 3

1. D
2x-3

5 =5-1 — 2x-3=8 — 2x=11

2. D
54+3i-8+2i=a+bi — —3+5i=a+bi. Therefore, a=-3and b=15.

3 D

Original price: x , k:%x+20 ~> k—QO:%x - x:2(k—20) - x=2k-40

4. B

m+p=

5. B
When P =700, 700=1200-20s — 205s=500 — s=25.

When P =900, 900=1200-20s — 20s=300 — s=15. 25-15=10.
There is $10 decrease in selling price.
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10.

11.

12.

13.

14.

Answer Explanations

(x2 erz)2 —(x2 —y2>2 =x" +2x%y% 4yt —(x4 —2x%y? +y4):4x2y2

A
Proportion. S _k L — x=—weeks
week 1 x
A
—23:5 - Ezé - é:% Therefore, — =35 U —5(2-):2
b b 2 a 5 a a 5
C
In order to have no solution: 2 = % # % . Therefore, 2 :g —> ab=8. Because a =25, (2b)b =8
a a

262 =8 — b*=4 > b=+2. Now a=2b=+4. Possible value of ais 4 or —4.

We know that gi—lg at a=4.
4 15

D
Since axis of symmetry is x = 0, the graph is symmetry in y-axis. Therefore f(5)= f(-5).

C
Inverse variation: (# of people) x (# of hours) = Constant. Therefore, 20x4=10xp — p=8people.

C
Choice C is the vertex form of the equation.

In order to have vertex form, f(x)= (2 =6x+N+(T-9) = f(x)=(x-3)>-2.

A
Identical equation has infinitely many solutions. Because (3x+4)(ax —b)=3ax® +(4a—3b)x - 4b,

24x* —kx+16 =3ax” +(4a —3b)x — 4b. Therefore, 3a=24 — a=8 and 4b=16 — b=—4
Now —k=4a-3b — —k=4(8)-3(-4)=48 — k=-44

D

1 1 . .
Because x+3y=5 — y= —gx +§ , slopeis 3 Slope of the perpendicular line must have slope of 3,

which is negative reciprocal of the other.
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15. A
a 33[1

Since 3—[) 3[)

=3 and 81=3%, 3P =3* 5 34-p=4.

When you solve system of equation by addition,
a+b=8

3a-b=4

4a =12

[
»

- a

5
16. -~ or 384 (or 385)

. _ opposite 5
hyp 12

sin x

=

I7. 36

. 4 k
Proportion: —=
10 10+80

— 10k=360 —> k=36. Or (izﬂj
k90

18. 35
alx+1)+b(x-1)=(a+b)x+a—6.Then (a+b)x+a—-6="Tx.
Since the equation is true for all real x, both side expressions must be same.
Therefore, a+b =7 and a~b =0. (system of equations)

a+b="7
M — a:-7—,0r3.5
20 =17 2

19. 12

4 4
From the equation p = gk +81, 3 is slope.

Ap 4 4
By definition of slope: L_2 16 =— — 4Ak=48 — Ak=12
Ak 3 Ak 3
Or

When k =0, p=81. After increased by 16, p=97.

When p=97, — 97:g~k+81 , or gk:m —>k=§—(16):12.
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~ Answer Explanations

20. 7
2, .2
+y° =56
Substitution:x o > ¥ +x=56 > x2+x-56=0 — (x+8)(x—-7)=0
y=is

Therefore, x=-8 or x="7. But /-8 is undefined. Only x =7 is the solution.

You can take a look the graphs.

[
B

L C
When define the linear equation y =mx + b , slope m = 4. Substitute any point in the table.

You can choose (1,6). y=4x+b > 6=4(1)+b — b=2. Therefore the equationis y=4x+2.
When x =10, £(10)=4(10)+2 = 42.

2. C
3a+2b-c)=12 - a+2b-c=4 — a+2b=c+4

3. B
Define: Z2=x and £1=2x. L1+ /2=180 — x+2x=180 — x=60

Therefore /1=2x=2(60)=120.

4, A
8" x4 =210 5 23524 =210 5 23 910 From the equation 3n+4=10 - n=2.

5. D
Since ln + 4] >0,

n+ 4‘ +1>1. It cannot be less than 1.
6. A

6-2
From the equation y = mx + 6, you can see y-intercept is (0,6). Therefore, slope m = 03 = 3
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10.

11.

12.

13.

14.

15.

- Answer Explanations

D
# of boys=2x(# of girls) —> b=2g.But g>7and b<15.

You can use a table as follows.
#ofgirls= 7 8 9 10---

#ofboys=15 16 & 20 -

From the table, # of boys cannot be more than 15. Therefore, # of students is 7 +15=22.

B
Average— Loriscore _ 30(2) +70(4) +100(6) + 80(5) + 40(3) 1460 _
20 20 20
B
Since the peak is on axis of symmetry, / = -b__128 _ )
2a  2(-16)

C
When the ball hit the ground, the height is 0. ~16/> +128¢+320=0 — > -8 -20=0
t-10)t+2)=0 - t=-2o0r10. Therefore, {=10.

A
If width = x, then length =x+2. x+(x+2)=27 — 2x+2=27 — x=125and x+2=14.5.
Therefore, the area of the rectangle is 12.5x14.5 =181.25.

C
You can check by substituting the coordinates into the inequalities.

Choice (C) (0,-3), they are not true.

A
Slopes between any two points are constant. First you need to find slope or the value of k.
slope = L E Therefore, m-2_3 — 2m—-4=48 — 2m=52 —> m=26.
k+2)—k 2 16-0 2
Or

3
The linear equation is y = —32—x +2. By substituting (16,m), m = 5(16) +2=126.

A

If original price = k, then —;;(%k):p - 1—12—k=p —>k=12p.

C

t/n
The equation of radioactive decay is p = p, (5) , where #1is a half-life period.
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16. B
[ \200/50 0 |
y =800 — =800| — | =800] — |=50
2 2 16
17. A

Area: %(k+1)k=3 > K 4+k=6 > K +k-6=0 —> (k+3)k-2)=0

k=-30r2. But k>0 — k=2.

1. B
Since 1% =(7—4)% + (4 —0)* =25, the equation is (x—4)” + y? = 25.

19. A
When x=-3, y=3. Whenx=6, y=35.
Average rate of change (slope between two points) is >3 = 2
6-(-3) 9
20. D
tal di 1
Average speed = w , 4= Ll =1.2 on the highway, and t, = 16 =0.8 on local roads.
total time 50 20
60+16 76 _

Therefore, Average speed = 38 mph.

12408 2

21. A
Child ticket =$k and adult ticket = $(k + 5).
6(k+5)+10k=142 — 16k=112 — k=Tand k+5=12
For one adult and one child, 7+12 =$19.

22. B
Average speed for 10 taxi drivers = Slope of the line of best fit.

Slope = % or izg =60. Therefore, 59 is the closest to 60.

23. B
p(—5) =0 means " p(x) has a factor of (x+5)." — Factor Theorem.
One possible example: p(x)=(x+5)( ? ) y=3x+ 1
y 2
A
24, A S
Solution set of system of inequalities is as follows. y= _; x+3
P X
0
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Answer Explanations

25. B
For the interval 2.8 <x <1, f(x)< If(x)|

26. B

a*-b*=24 - (a+ b)(a—b)=24. Since aand b are positive integers, only two arrangements are possible.

a+b=12and a—b=2, or a+b=06 and a—b=4. Solve each system of equations.
27. C
. 1
Since axis of symmetry is x =3, the y-coordinateis y = 5(3)(3 ~6)=-3.

Therefore, the coordinates of vertex P is (3,-3).

28. B
Special Triangle 30° —60° —90°: AB=5, AC =5v3,and BC =10 — Perimeter =15+ 53 ~23.7.

29. A
xy =20
yz =10 ; multiply bothside —> (xyz)2 =3600 — xyz=60. Volume of the solid is V' = xyz =60.
xz=18

30. C

3
Since the area of a whole circle is 4, radius is 2. Length of the arc is 47 x 2 =37,

Therefore, perimeter is P=37x+2+2~13.4.

31. Eor 1.5
2

=1.5.

—_
\’

® |-
w N

NSRS

11
The rates are equal. If Peter takes x hours to complete the job, 3 +—=
X

32. 52
Number of people=x. 1000+38.56n>3000 — 38.56n2>2000 — n2>51.87. Minimum number is 52.

33, 7
Since f()=1,k=1. f(-2k)=f(-2)=T.

34. 3 orl.5
2
2
9D _05(4b) > 2a+b=4b —> 2a=3b.If a=3,then b=2. Thercfore, %:% or 1.5,
35, 25

mr® (10)=7(@2r)*h — 10=4h — h=25
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36. 2

(x+2)*-8x=0 — x*+4x+4-8x=0 — x*—4x+4=0 — (x-2)>=0
x =2 1is the answer.

37. 80
Interest =2000x 0.4 =80

38. 2081

4(1)
Since n =4, balance = 2000(1 + %) ~2081.
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I3

Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet o answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

NOTE

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

REFERENC
‘ V2
w h b ¢ %]x s
b a 5 s

A=nr? A=tw A= l bh P =d?+ b2 Special Right Triangles
C=2nr
w .
£
V = twh V =zr? vV ~~3~

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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If x-2y=10, y=z+1, and z =2, what is the value
of x?

A) 12
B) 14
C) 16
D) 18

BN
2x+6y=>5

ax+by="17

If the system of equations above has only one
solution, which of the following could be the values
of a and b?

A) a=land b=3
B) a=2and b=6
C) a=3and h=8

D) a=4and h=12

A smart phone company plans to produce and sell p
smart phones. The cost of producing p phones is
given by 265,000+ 150p in dollars. The company

receives $400 on the sale of each phone, so the
revenue for selling p phones is given by 400p. For

what value of p is the revenue equal to the cost?

A) 500
B) 840
C) 1060
D) 1200

Dr. John Chung's SAT Math Test 2

Which of the following is equivalent to the
expression above?

|
A) @ +—
&
B) a2+i2—2
a
2 1
C) a” -2a+—
a

D) a2+2+L2
a

\/a2 —a+4 =2

If a is a positive number in the equation above, what
is the value of a?

A) 10
B) 8
C) 4
D) 1
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0 "X
(-3,K) \

In the xy-plane above, line ¢ is perpendicular to line
m. What is the value of £7?

A) -1
B) -2
c) -3
D) -45

If 4a =2b = ¢, what is the average (arithmetic mean)
of a, b, and ¢ in terms of a?

A) —
B) 2a
C) —

D) 3a

158

The figure above shows a regular hexagon. If the

length of AB is 4, what is the area of the hexagon?

A) 24

B) 243
0 32

D) 3243

y=x*-4

27

In the xy-planc above, two graphs intersect at two

points. What is the value of 5?

A) 1
B) 2
0 3
D) 4



)

2\x-1 x+1

Which of the following is equivalent to the
expression above?

1 1
A) E(xz ~1)

B)

9

D)

The surface area S of a cylinder with radius » and

height 4 is S =2zr* + 2zrh. If the surface area of
the cylinder is 207 and the height is 3, what is the
value of »?

A) 1
B) 2
C) 4
D) 5

Dr. John Chung's SAT Math Test 2

(my +m,)

m

R:

The ratio for the kinetic energy between two objects
of mass m; and m, before and after the collision is

given above. Which of the following is equivalent to
the expression for m, ?

m
A) 2
)R
B)R—l

9]

F(x)=x*+ax—10

If £(2)=0 in the quadratic function above, which
of the following must be true?

A) f(=5)=0
B) f(=2)=0
O f=D=0
D) f(0)=0
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u

20+ (4a+2)i=b-10i

If i=4/—1 in the equation above, where a and b

are constants, what is the value of 5?

A) 6
B) 4
C) -3
D) —6

160

2

Esposito tried to compute the average of his 10 math
scores. He mistakenly divided the correct total .S of
his scores by 8. The result was 5 more than what it
should have been. Which of the following would
determine the value of §7?

A) 10S=78+5

m—£:§+5
10 8

@) £_£:5
8 10

S+5ﬁ§

b
)10 8



G -

z
z
@
|

Answer: 2.5

DIRECTIONS
Write answer— | 7

For questions 16—20, solve the problem and  in boxes. ’
enter your answer in the grid, as described
below, on the answer sheet.

N

19)

«— Fraction
line 4 Decimal

point

OEOEOEEOC@®O)
CEQE®HLLOOO

1. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in —p
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

. Mark no more than one circle in any column.

[\

OEEEOEEEOO® ™~
OEQEOEOO®DOO— |
CEQEOLEO@®O [N [
OEEEEEC@®OOO

OEOEOEEOO )

. No question has a negative answer. \
. Some problems may have more than one
answer.

CE@OEORO_O

W

5. Mixed numbers such as 31 must be gridded )
Acceptable ways to grid — are:
as 3.50r7/2. (If |3 |Q1)|‘l 2‘ is entered into the 3

6

-]
i=al
=N

grid, it will be interpreted as %1 , hot 3% J)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

OEOEOEED

EOECO0 @

OO _O

Answer: 201
Either position is correct.

21012
)

Note: You
may start your
9, answers in any
8 column, space
© permitting.
Columns you
don’t need to
use should be
left blank.

O3

©)
OO0

Qo
®
(D
O®0,

CO)®)

)
@)
@
0,
®
)

GO _©

@
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AE(0,5)

> X

0 D(2,0)

If the slope of line m in the xy-plane above is %,

what is the area of quadrilateral OECD?

Claire and Peter both want to buy new smart phones.
Claire has already saved 100 dollars and plans to
save 5 dollars per week until she can buy the phone.
Peter has 25 dollars and plans to save 8 dollars per
week. In how many weeks will Claire and Peter have
saved the same amount of money?

(@a=8)x* +(b—5)x+c+2=0

In the equation above, g, b, and ¢ are constants. If
the equation is true for all values of x, what is the
value of a+bh+c?

In the figure above, O is the center of the circle with
radius 7, and the measure of 4 is g radians. If the

length of minor arc 4B is 3z, what is the value of
r?

In a certain class of 70 students, -;l of the students
are boys, and the ratio of students 10 years or older

. 2 .
to students less than 10 years is 2:3. If 3 of the girls

are less than 10 years old, how many boys are 10
years old or older?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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l 4

Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to

enter your answers in the grid. You may use any available space in your test booklet for scratch work.

NOTE

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

REFERENCE
4
V2
W h b < %}c §

b a 3 s

A=nr’ A=tw A=2ph Special Right Triangles
C=2nr
Ny
W W
¢ U
V = {twh V =nr*h V= %ﬂﬁ V= §‘€Wh

The number of degrees of arc in a circle is 360.
The nurmber of radians of arc in a circle is 2.
The number of the measures in degrees of the angles of a triangle is 180.
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During its Labor Day sale, a store advertises that $40
will be deducted from every purchase over $200. In
addition, after the deduction is taken, the store offers
an carly-bird discount of 40% to any person who
makes a purchase before 9 am. If Claire makes a
purchase of & dollars, & >200,at 8 a.m., which of

the following expressions represents the cost of her
purchase?

A) 0.4k—-16
B) 0.4k —24
C) 0.6k-24
D) 0.6k —40

On a map, 3 centimeters represents £ kilometers.

How many kilometers are represented by
p centimeters?

A) 3pk

B) —
C)y —

D) 2%

Dr. John Chung's SAT Math Test 2

In the figure above, lines £ and m are parallel.
If the measure of £1 is 20° more than the measure
of /2, what is the measure of /1?

A) 35°
B) 45°
C) 55°
D) 75°

T =150+20w

Cassy plans to buy a new computer, and plans to
save $20 each week for the next w weeks. The total
amount of money she saved is represented by the
equation above, where T is the total amount. Which
of the following is the best interpretation of the
number 150 in the equation?

A) The new computer costs $150.
B) She saved $150 each week.

C) She wants to buy a computer when she saves
$150.

D) She has already saved $150 toward the cost of a
new computer.
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Questions 5 and 6 refer to the following infermation.

Dog age(D) 012]1416]8)---|15

Human age (H) | a [10]{20{30140] | &

The chart above shows equivalent ages for dogs and
humans. Human age is directly proportional to dog age.

What is the value of a+5?

A) 60
B) 75
C) 80
D) 85

Which of the following graphs best represents the
relationship between dog and human ages?

A) H B) H

..,

O H D) u

[
P
B
g

166
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In the fraction , a 18 5 less than two times 5. If

o 1 .
the fraction is equal to > what is the value of a?

A) 15
B) 20
C) 25
D) 30

Tyler spent 60 dollars at an amusement park for
admission and rides. If he paid $10 for admission, and
rides cost $3 each, what is the maximum number of
rides that he went on?

A) 16

B) 17

O) 18

D) 20



4

For a school summer concert, one type of ticket costs
$5 and another costs $10. The supervisor of the concert
can sell at most 500 tickets, but the gross receipts must
total at least $3,000 in order for the concert to be held.
Which of the following systems of inequalities could
represent this relationship?

5x+10y > 3000
x+y <500
x20

y=>0

A)

é+lgs500
Xy
B) x+y <3000
xz20

y2>0

5x+10y <3000
x+y <500
x20

y=0

&)

5x-+10y > 3000

x+y <500
D)
x>0

y>0

If a linear function f satisfies f(3) =10 and
f(7)=18, what is the value of f(5)?

A) 12
B) 14
C) 15
D) 16

Dr. John Chung's SAT Math Test 2

4

Questions 11 and 12 refer to the following
information.

X

A rancher has 100 feet of fencing to enclose
rectangular region as shown above. The length and
width are represented by x and y respectively.

Which of the following expressions represents the
area of the rectangular region as a function of x?

A) 100x — x>
B) 50x—x*
C) 50x +x”

D) 50x*

If the value of y is 25, what is the area of the

rectangular region in square feet?

A) 325
B) 625
C) 1250
D) 2500
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Factory Workers over 60

Year Percent of Men  |Percent of Women
1990 19.6 13.5
2000 23.6 10.8

The table above shows the percent of men and
women 60 years and older who were working in a
certain factory in the U.S. in the given years. If the
rate of increase or decrease every year is constant,
which of the following represents the percent of men
over 60 who were working in the factory in the year

20157

A) 26.6
B) 27.2
C) 29.6
D) 30.5

Mary is making a rectangle whose perimeter is less than
100 inches. If the dimensions of the rectangle are
integers, what is the largest possible area for the
rectangle in square inches?

A) 600
B) 625
C) 650
D) 800

168
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v

1T 1A%

If z=3+2/ is in the first quadrant of the complex
number plane above, then which quadrant contains
229

A) Quadrant 1

B) Quadrant II

C) Quadrant 111

D) Quadrant IV

In the figure above, 4D = J3and CD=1. What is
the length of AB?

A) 2
B) 3

0 243
D) 33
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Questions 17and 18 refer to the following
information.

The number of bacteria in a controlled laboratory
environment is defined by the function

f(x)=1000x ", where x is the time in hours.
The graph of f is shown in the xy-plane below.

Y
164

14

12 /

=
\

Number of Bacteria
(Thousands)

N N

01 2 3 4 5 6 7
Hours

17 |

What is the value of 5?
Ay 1
B) 2
C) 3
D) 4

What is the number of bacteria in 5 hours?

A) 27,000
B) 32,000
C) 40,000
D) 64,000

Dr. John Chung's SAT Math Test 2

4

A school nurse chose 50 girls from the seventh grade
and measured their weight, in pounds, shown in the
table below.

Measure of Weight | Frequency
70 5
75 8
78 20
80 10
85 5
90 2

If there is a total of 500 girls in the seventh grade,
what could be the possible number of girls in the
median measure of weight for the entire grade?

A) 80
B) 100
C) 150
D) 200

X —2x+y* =10

The equation of a circle in the xy-plane is shown

above. What is the center of the circle?
A) (I, =D

B) (1, 1)

) (1, 0

D) (2,0)
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0 4,00\

The graph of line £ is shown in the xy-plane above.

Line m(not shown) has the equation y=ax+b,

where a and b are constants. If line m is
perpendicular to line ¢ and passes through point P,
what is the value of 57

A 0
B) -1
C) -2
D) -3

273 =64
In the equation above, what is the value of 2% 2

A) 4
B) 8
C) 16
D) 32

170
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The complete graph of the function f is shown in
the xy-plane above. Which of following is true?

A) f(0)>]f(0)
B) f(2.2)<|f(2.2)|
O f3)>]f3)
D) f(-2)<|f(-2)|

I,
=——x"+k
T
y=5

In the system of equations above, & is a constant.
For which of the following values of £ does the
system of equations have no real solution?

A) 10

B) 8.5

C) 5

D) -0.05



A D

In the figure above, £ and F are the mid points of
two sides of a rectangle. If the area of ACEF is 10,
what is the area of the shaded region?

A) 15

B) 20

C) 25

D) 30

x—-y=5
xy =10
In the equations above, what is the value of
x*+y*?
A) 15
B) 25
C) 36
D) 45

Dr. John Chung's SAT Math Test 2

P <

D(1, 10)

A(-3,~2)

B(0,-6)

In the xy-plane above, the figure shows the
coordinates of points A, B, and C of a parallelogram.

Which of the following are the coordinates of point
c?

A) (3,5)
B) (4, 6)
) (5,5)

D) (6,5)

a® +b? <25
b>3

In the inequalities above, what is the greatest
possible value of a?

A) -4
B) -3
C) 3
D) 4
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The figure above shows a square and an equilateral

triangle. If the area of the triangle is 2543 square
inches, what is the area, in square inches, of the
square?

A) 5043

B) 100

C) 10043

D) 125

172

Traveled Distance
(In Miles)
no
ELN
(]

480

400

|98
N
=)
\

160

80

0 2 4 6 8
Hours

The graph above compares the distance with the
number of hours that a car traveled. Which of the
following is the average speed, in miles per hour, of
the car during the time between 3 and 7 hours?

A) 50

B) 55

C) 60

D) It cannot be determined from the given

information.



i

z
g
|

Answer: 2.5

~

<4— Fraction

Write answer—p
DIRECTIONS in boxes. /

OEOEOELO®DOO

[ S

CEQEOHLLOEL |\

. line <€— Decimal
For questions 31-38, solv§ the problem and point
enter your answer in the grid, as described
below, on the answer sheet.

&mm+<

result.

1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the \
circles are filled in correctly.

2. Mark no more than one circle in any column.

. No question has a negative answer.

4. Some problems may have more than one
answer.

CEOEOEC@®OOOON

CEOAEELGOCK [~ B

OEOEEEEEOOO® ~

0] 1000 COCH®
CEREMOOOO O
PEQE@EEEE)

(O8]

L2
Acceptable ways to grid 3 are:

21/13] [.]6l6
9,0
Nele

5. Mixed numbers such as 3—; must be gridded

as3.50r 7/2. (If [3]11/]2]is entered into the
0@

grid, it will be interpreted as %1 , hot 3% )

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

DEOEO
000000
OEOOC)
RO [

Z;
( OOIOOOCOEE

Answer: 201
Either position is correct. Note: You

210/1]2

o

1 may start your

@) answers in any
%
()
©,
O,

column, space
permitting.
Columns you
don’t need to
use should be
left blank.

Q@
@)
©
O
®
©)

9)
()
®
0,
@
®
O

(COOCHY
LG
(OO

Q0
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l i

Jackie goes on a 30-mile bike ride every Sunday. He
rides the distance in 3 hours. At this rate, how many
miles can he ride in 5 hour and 30 minutes?

The average of a set of 8 consecutive odd integers is
18. What is the greatest of these 8 integers?

-5

The graphs of a linear function f and a quadratic
function g are shown in the xy-plane above. If
f(g(k))=—-3, what s the value of | k|?

174

4

In the xy-plane, line x =2 is the axis of symmetry
of the graph of f(x)=5x" —kx+2. What is the

value of £?

Twenty grams of solution P is 10% alcohol and 30
grams of solution Q is 20% alcohol by mass. If
these two solutions are mixed together, what is the
percent of alcohol in the mixture? (Disregard the %
sign when gridding your answer.)



4

Questions 37 and 38 refer to the following
0 information.

The total cost of an internet phone-call is the sum of

(1) abasic fixed charge for using the internet
and

(2) an additional charge for each minute that is
K used.
P

R The total cost of a 20 minute-call is $24 and the total
4 cost of a 35 minute-call is $31.50.

In the figure above, a circle is inscribed in APOR. If (Disregard the § sign when gridding your answer.)

PQ =3 and PR =4, what is the radius of the circle?
() =3 an what is adius of the cir

What is the basic fixed charge, in dollars, for using
the internet?

What is the total cost, in dollars, of a 40 minute-call?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

B secrTioN3
ABC D A BCOD ABCOD ABCOD ABCD
10000 40000 70000 10000 130000
ABCD ABCOD A B CD ABCOD ABCOD
20000 50000 80000 1O0O0O00 140000
ABC D A B CD ABCOD ABCOD ABCOD
30000 s0000 90000 1220000 150000
16 17 18 19 20
I T Y O I I T Y 1 O O O B
;] OO ;| OO ;1 OO ;] OO ;| OO
. QOO0 .. OO0 . O0O000 HelololoNeololeole)
0 OO0 ¢ OCOOO ;0000 0 OOOO (OO00O
1 OOO0O 1 OOO0OO 1 OOO0O0 1 0000 1 OO0
2 QOO0 20000 ;0000 2 OOO0OO0 , OOO0O0O
3 O0O00 30000 30000 3 OO0 30000
s OOOO 4 OOO0OO0 4 0000 40000 40000
5 OOOO0 5 OOO0OO0 50000 ;0000 50000
s QOO0 50000 0000 s OOOO OOO0OO
7 OO0O0O 70000 70000 7 OOOO 70000
g QOO0 80O0O0O0OO 3gOOOO 8 OOOO 5§ OOOO
‘NololololTolololoNTololole) 9 OOOO 90000

NO CALCULATOR ALLOWED
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Bl sECTION 4

A BCD

70000

ABCD
s OO00O

A BCD

90000
ABCOD

100000

A B CD
110000

A BCD

120000

A BCD

130000

ABCD
140000

A B CD

150000
ABCD

16 O000

A BCD
170000

A BCD

18 O000

A BCD

190000

A B CD
200000

A B CD

210000
A B CD

220000

A B CD
230000

A B CD

240000

A B CD

250000

A B CD
260000

A B CD

2710000
ABCD

280000

A B CD
290000

A B CD

300000

CALCULATOR ALLOWED
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I SECTION 4 (Continued)

31 32 33 34 35

I O I N I T O T e O
;] OO / OO ;] OO ;] OO ;] OO
. Q000 . OO0 .. OO0 . QOO0 .. OO000
g QOO (OOO0O0 FOO0O 0 OOOO o OO0O0O0O
1 OO0OO0O0O 1 OOOO0 1 0O0O0O0 1 0000 1 OO0
2 OO0 20000 , 0000 2 OOO0O 2, O000
3 OO0 30000 30000 3 QOO0 30000
s OO0 4 0000 4 0000 g OO0 4 OOO0O
5 OO0 5 OOOO 5 O0O000 50000 50000
s QOO0 5 0O0OO00O §0OO0O0O0O e OOOO s O0OO0O
7 OO0 70000 70000 7 OOOO 70000
8 QOO0 8 0OO0OO 5§OOOO g OOOO 58 OOOO
9 OO0 0000 sO00O0 9 OOOO 90000
36 37 38

[ T O O [
/ @) / QO ;] OO
. Q000 . OO0 .. OO0O00
0 OO0 0000 (0000
1 OO0 1 OOOO 1 OO0
2 OO0 20000 L, 0000
3 OO0 30000 30000 e
L 0000 4+ 0000 L, OOO0O CALCULATOR ALLOWED
5 OO0 5 OO0 5 OO0O0O0O
6 QOO0 66 OOO0O0OO 50000
7 OO0 70000 70000
8 QOO0 8 0O0OO0OO 35§OOOO
9 OO0 90000 0000
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Answer Explanations

Test2 Answers and Explanations

:  : e

SECTION

3

.

18

o

84

25

11

15

18

1

1 :3::: .

SECTION

4

21

I =

23

. : 3:1; ‘

33 0

55

25

20

14

34

1. C

z=2 — y=z+1=3

2. C

To have only one solution, the slopes should be different. 2 # g -
‘ a

3. C

SECTION 3

- x-23)=10 —» x=16

265000+150p=400p — 265000=250p — p=1060

e

—a+4 =2 > a"—-a+4=4 > a

Dr. John Chung's SAT Math Test 2

PSR L S
a

2

(a—l)zO — a=0orl (a>0)

9]

W N
oo | o
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10.

11.

12.

13.

14.

15.

16.

D

Slope of line m = —% — slope of line m zg —> equation of line £ is y = %x.

For (-3, k), —» k:%(~3) N k:mz_

C
a+b+c_a+2a+4aw7_a

Since b=2q and ¢ =4a, —

3 3 3
B
: : . . . 5B
The hexagon has 6 equilateral triangles with side of 4. The area of a equilateral triangle with side s is .
Therefore, the area oh the hexagon is 16;6 X 6 =244/3.

D
¥ -4=0 > (x+2)(x-2)=0 - x=2,-2
The graph of y =2x+b passes through point (-2, 0). — 0=2(-2)+6 — b=4

B
l( 11 )_l x+1—(x~1) _l[ 2 j_ 1
20x-1 x+1) 2 -1 20x?-1) x2-1

B
S=2xr’+2zrh — 207z:2ﬂr2+27zr(3) > r243r-10=0 — (r+5)(r~2):0 - r=2

C
m +m
R:£-172) - Rmy=my+m, —> Rm-m=m, — ml(R—l)zm2 - mlzﬂ—
m R-1
A

Fx)=x*+ax—10 — f(2)=4+2a-10=0 — a=3 — Therefore, f(x)=x*+3x—10
X 43x-10=0 - (x+5)(x=2)=0 > x=-52 = f(-5=0

D
2a=b and 4a+2=-10 - ag=-3 = b=-6
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~ Answer Explanations -

The equation of linem —> y:§x+5 - f(12):§(12)+5:9 - CD=9

(5+9)x12

Area= 84

17. 25
100+5x=25+8 — 3x=75 — x=25weeks

18. 11
a=8 b=5,and c=~2 — Therefore,a+b+c=11.

19. 15

ro=0 — V[%jZ:;ﬂ — r=15

20. 18
Boys Girls Total
107 18 10 28
10l 22 20 42
Total 40 30 70

1. C
0.6(k —40)=0.6k —24

2. D
3_p  _Pk
kE x 3
3 C
L1+ 22=90 and A1=22+20 —> L2+420+22=90 — /2=35 — /1=35+20=55
4. D
5. B

Slope is 20-10

=5 — Theequationis y=5x+a. — a=0 - whenx=15,b=5(15)=75.

Therefore, a+b=0+75="75.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

| Answer Eiplaiiations . “ |

B
The graph of y =5x is B.

A

a-5 2b-5-5 2b-10 1

Since a=2b-35, — > b=10 > a=2(10)-5=15
2b 2b 26 2

A
60-10

~16.6 — 16rides

A

B
B, [0SO, , SO, je=14

Slope =
P 7-3 5-3

B
Since x+y =50, y=50—x. — Area=xy=x(50-x)=50x-x"

B
If y=25x=25. Area=25x25=625

C

Since 4 increases over 10 years,% =X 5 x=6 from 2000 — 23.6+6=29.6

A
Since a+b =99, the largest possible area is 24 + 25 = 600.

A

2=3+2 - z2=(3+2i)’=5+12i — QuadrantI

C
a=30" and ZA=60° — AB=23

B
At x =3, 8000=10006". — b=2

B
£(5)=1,000(2)" = 32,000

D

There are 20 girls in the median measure. Therefore, total number of girls is % = %

184
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20.

21.

22.

23.

24.

26.

27.

28.

29.

Answer Explanations

C
X -2x+y* =10 > (x—1)2+y2:11 — Centeris at(1, 0)

D
Slope of line ¢ is

—%. - a=2 — y=2x+b —> Putting (2,1)intheequation - 1=2(2)+b —> b=-3

B
2%3 64 o 223 =2° 5 3k-3=6 — 3k=9 — k=3 —> Therefore, 2° =8.

B

D
The quadratic graph must be below the graph of y =5. Therefore, D is correct.

D
Ratio of areas of ABDC : aEFC =4:1. The area of the shaded region is three times the area of AEFC.
Therefore, the area is 3x10 =30.

D
_ 2 2 2 _ 2 2 _ — —
x—-y=5 - (x—y) =25 = x"+y -2xw=25 — x"+y =25+2xy=25+20=45

B

If C(a,b) Midpoim[“(%) b+(—2)j:(1+0 10+(—6))
2 2 5 2 2 , 2 )

a+(-3)=1 - a=4 and bH+(-2)=10+(-6) — b=6 — C(4,6)

D

If b=3, ais the greatest. a>+9=25 — a*=16 — a=4

Or b

/ At this point, a has the greatest value.
b=3
» a
4
B

25

Since YR 2543, s=10. — Therefore, the area of the aquare is 100.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

o AHSWer:E‘xplanaﬁ0ns~ |

C

400-160 _
7-3

55

0.2, x=ss
3 55

25

Median=average —> The fifth numberis 19. — Therefore, a; =19 +2x3 =25.

1

flg)=-3 > gb)=-2 > k=lor-1 - k=1

20

Axis of symmetry = ] = * =2 — k=20
2(5) 10

16

The amount of alcohol before and after must be same.

10 20

—><20+—><30:i~g—6><50 > 2004600=50x — x=16 — 16%

100 100

r 4-r

14

Define: fixed charge=a and charge per minute=5b

C=a+20b=24 and C=a+35h=31.5

34
C =14 +40(0.5) = $34

186
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Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTION

For questions 1—15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

ﬁMNAN

A=zr? A= tw - ot = g%+ b2 Spec1al Right Triangles
C=2nr
w . ‘ W
¢ 1
V = twh V = r? V~— V =={wh
3 3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.

188



If a?= —;~, what is the value of 54 ?

A) 1
B) 5
C) 10
D) 25

Science

A total of 40 students in Mr. Lee’s class voted for
their favorite subject. The results are shown in the
pie chart above. How many students voted for math?

A) 12
B) 14
C) 16

D) 18

When a certain number p is divided by 10, the

quotient is £ and the remainder is ». Which of the

n : following expressions represents 7?
If 37-+5=10, what is the value of 6r +5?
A) r=p-10k
A) 10 B) r=10p—k
B) 15 C) r=10(k= p)
C) 20
D) =10k~
D) 21 )T P
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If El = 1 + 1 and ab = 24, what is the value of
a

a+b?
A) 25
B) 13
C) 11
D) 10

B
i

f(x)=-x*+9

A 4
=

/M() H\

The graph of function f is shown in the xy-plane

above. If length of MA of the rectangle MATH is 5,
what is the length of AT ?

A) 2
B) 2.5
C) 3
D) 4

190

D

2

A 4

B 8 C

Two rectangles are shown in the figure above. If
AB =4, AD =2, and BC =8, what is the area of the

shaded region?
A) 32
B) 36
C) 48
D) 64

ax—by=9
3x+y=3

If the system of linear equations above has infinitely
many solutions, what is the value of a +5?

A) -3
B) 6
) 9
D) 12



3

x g(x) y=k(x—4)x+2)
-3 6 The graph of the quadratic equation above, where &
-2 0 is a constant, has a vertex at point (g, b) in the
0 -6 xy-plane. Which of the following is equal to a?
2 -2
A) -1
3 0
By 0
4 6
O 1
The function g is defined by a polynomial. Some D) 2

selected values of xand g(x) are shown in the table
above. Which of the following is true?

L (x - 3) is a factor of g(x). m

I (x—2) isa factor of g(x).

Y
1. (x+2) isa factor of g(x). 1
A) Tand Il only 06.5)
B) I and III only
C) Il and 11l only
D) I, 1I, and III
P(-1,-1) R

If y is inversely proportional to x*, and y =10

when x =2, what is the value of y when x =107
The figure POR inthe xy-plane is an isosceles

right triangle. Which of the following is equal to £ ?

A 2
5
A) 6
B) 2
B) 7
Q) 50 O 8
D) 250 D) 9
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—%L_:a+bi
—i

If i=4/—1 in the equation above, where a and b

are constants, what is the value of a?

A) -1
B) 1
C) 2
D) 3

1 X

x:2x+1

What are the solutions to the equation above?

A) x=-1+2
B) x=1++2
C) x=1+3

D) x

C1£42
2

192

P:2K+40
2

The equation above shows how the value of P
relates to the value of K. Based on the equation,
which of the following must be true?

1. When the value of K increases by 1, the value
of P increases by 40.
II. When the value of X increases by 2, the value
of P increases by 9.
1II. When the value of K increases by 4, the value
of P increases by 18.

A) 1and Il only
B) Iand III only
C) 1l and III only
D) L, I, and 11T



An 7
DIRECTIONS swer. 12 Answer: 2.5

. Write answer —p
For questions 16—20, solve the problem and  in boxes.

enter your answer in the grid, as described (
below, on the answer sheet.

~

5

44— Fraction
line

.\
—

OEQEOLHHO®DOO)

<4— Decimal
point

L. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in —p
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

. Mark no more than one circle in any column.

N

EOOEEEEOR@®O
OEQE®RLLOS®

W

OEREOEO@®OOOON

OEOEOELEOEE
CEQEOELOL [N

[O0] 60O OCHON
OEREOEELO O

. No question has a negative answer.
4. Some problems may have more than one
answet.

—

5. Mixed numbers such as 3% must be gridded

L2
Acceptable ways to grid — are:
as 3.5 or7/2. (If 3|(1Dl‘| 2l is entered into the 3

21/13| |.]6]6]6
00

grid, it will be interpreted as 92—1 , ot 3% )

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

Answer: 201
Either position is correct.

0|12

Note: You
may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

@
()
®
O
()
©)

9
()
®
()
©,
@

OO0
BRI

GLEO_©
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¥ —ax=-10

The quadratic equation above has two real solutions.
If one of the solutions is 5 and « is a constant, what
is the other solution?

R N
x—1 x—1

If x>1, what is the solution to the equation above?

A 4
o~

P m

In the figure above, line £ is parallel to line m. What
is the value of ?

At a certain party, an executive committee provided
one soda for 8 people, one large bag of chips for 4
people, and one cheese cake for 6 people. If the total
number of sodas, large bag of chips, and cheese
cakes was 78, how many people were at the party?

4 M D
The figure above shows trapezoid 4ABCD. If M is

the midpoint of AD and AD =3-BC, what fraction
of the area of the trapezoid is shaded?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.

194



No Test Material on This Page

Dr. John Chung's SAT Math Test 3 195



Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

NOTE

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

mbl—y\ /—] S N
X
b a

x3 >

REFERENCE

A=nr A=tw = l 2 =a? + b Special Right Triangles
C=2nr
¢ £ |
V = fwh V=nmr? V_ V =—{wh
3 3
The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.

CONTINUE
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6
8
g
&
: L/ \
&
T 3
z /
g /
1/ \
o
&
z
0
1:00P M. 3:00P.M.

Bernard began to ride a bicycle to the town library, and
then rode to the book store to buy a novel. After 10
minutes, he began to ride home again. If the graph
above shows his trip, how long did he stay in the
library?

A) 10minutes

B) 20minutes

C) 30minutes

D) 40minutes

If % =9 and 9k + A = 20, what is the value of #?

A) 9.5
B) 12
C) 15.5
D) 18

Dr. John Chung's SAT Math Test 3

n "—1 0 1 2 a

f(n)uo s 6ol

The table above shows some values of the linear
function f. Which of the following defines 5?

A) b=a+3
B) b=a+5
C) b=2a+4
D) b=3a+3

Subject
Total
Gender
Males 30 65
Females 20
Total u 100

The incomplete table above shows the results of a
survey about subject preference given to 100
students. What is the probability of art students being
females?

7
A) e
1
B) 5
1
2
D)

197



4

i

Questions 5 and 6 refer to the following
information.

TEST RESULTS
100 ®

90 L 2 ®

80 ®

70 © O

Test 2

60 4

50

40 ®

30
30 40 50 60 70 80 90 100

Test1

The scatterplot above relates two sets of data on a
graph and shows the results of a class of students’ last
two algebra tests. Both the vertical and horizontal axes
show the scores.

What is the average (arithmetic mean) score for Test
1?

A) 6835
B) 70.50
C) 71.25
D) 74.75

Which of the following is the greatest change in
scores between test 1 and test 27

A) 60
B) 50
Q) 40
D) 30

198

L=02(t—2010)+10

The lifespan of a certain bird has been tracked from
the year 2010, and the average lifespan is modeled
by the equation above. In 2010 the lifespan of the
bird was 10 years. What is the meaning of the
number 0.2 in the equation?

A) The lifespan in the year 2010
B) The life span increase each year from 2010
C) The lifespan increase every 10 year

D) The life span decrease each year from 2010

x*—2x+y*+2y-3=0

The equation of a circle in the xy-plane is shown

above. What is the diameter of the circle?

A) 5
B) 25

C) 5
D) 10



x—4y=-13
4x - y=12

In the system of equations above, what is the value
of x+y?

A) S
B) 6
C) 8
D) 9

In the equation above, if a >0, what is the value of
k?

A) -3
B) -1
o 1
D) 3

Dr. John Chung's SAT Math Test 3

Jackson wants to measure the length AB of a lake.
In the figure above, AB is parallel to @,

DE =6 feet, CD =10 feet, and BE =300 feet. What
is the length of the lake?

A) 250feet

B) 275 feet
C) 375 feet

D) 500 feet

2x*y =3xp” —xp(3x+5y-2)

Which of the following is equivalent to the
expression above?

A) xp(x-8y-2)
B) xy(x+8y-2)
C) —xy(x—8y+2)

D) —xy(x+8y~2)
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30°

T
In the figure above, point O is the center of the
circle. If the length of TP is 10+/3, what is the

R TN
length of minor arc TM ?

Sz
Ay 22
) 3

B) i

3

87

oy 2=
) 3

107

D) —
) 3

A certain number is proportional to another number
in the ratio 3:7. If 12 is subtracted from the sum of
the numbers, the result is 38. What is the average
(arithmetic mean) of the numbers?

A) 10
B) 12
C) 25
D) 40

200

/ }
The function f, defined by f(x)=mx—m, is

graphed in the xy-plane above. Which of the

following expressions represents the area of triangle
OPR?

A)

I R

B)

%

0

[\

D) m?

If pipe S can fill a certain water tank in 3 hours and
pipe U can empty it in 4 hours, how long, in hours,
would it take to fill the empty tank when both pipes
are open?

A) 6

B) 8

C) 10

D) 12



17|

1 1 1

—_ t—=
R § T

When electrical circuits are connected in parallel, the
reciprocal of the total resistance is found by adding the
reciprocals of each resistance as shown above. Which
of the following gives S in terms of R and 7'?

A) s=R=T
RT
B) S:ﬂ
RT
C) g _RT
R-T
D) §=_RL_
T-R

h(t)=36t-6t"

The function 4 above shows the height, in feet, of an
object thrown upward after ¢ seconds. How long, in
seconds, does the object stay in the air higher than 48
feet?

A) 2

B) 3

C) 4

D) 5

Dr. John Chung's SAT Math Test 3

v

Questions 19 and 20 refer to the following
information.

$800 Club A
< _AClub B
600 /
L~/ A
400 )
L~
200 //
Vi
0

0 2 4 6 8 10 12
Month

Two health clubs offer different membership plans.
The graph above shows the yearly cost, including a
membership fee plus a monthly charge, for each club.

Which of the following is closest to the monthly charge,
in dollars, for club B?

A) 42
B) 67
C) 70
D) 72

Which of the following best approximates the total cost,
in dollars, for club B when both plans are the same?

A) 510
B) 525
C) 533
D) 550
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y=a(x—2)* +b
y=3
In the system of equations above, for which of the

following values of @ and b does the system have no
solution?

A) a=1and b=-4
B) a=2and b=5
C) a=-land b=6
D)y a=-2 and b=4

D(t)=30—at?
An apple falls from the branch of a tree to the ground
30 feet below. The distance, D, the apple is from the
ground is represented by the equation above, whete a

is a constant and ¢ is time in seconds.
If D(0.1)— D(0.2) =6, what is the value of a?

A) 160
B) 180
C) 200
D) 240
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Temperature (°F) H

(5]
<

[\l
<

o
=)

<

M T w T F S
Day

The graph above shows the daily high temperatures in
Albany, New York, for 6 days in January. Which of the
following describes the data?

I. mean = median
II. mean = mode
III. median = mode

A) Tand Il only
B) Il and Il only
C) Il only

D) L 11, and III

Note: Figure not drawn to scale.

In the figure above, if sin(a”) =cos(b”), which of the
following must be true?

A) a=b

B) a>b

C) a=60

D) ¢=90



In an art class, %« of the students are girls and §Of

girls are seniors. If % of senior girls have passed the
final art test, which of the following could be the

number of students in this class?

A) 20
B) 30
C) 45
D) 60

10 feet

e o o e e

10 feet

N

The figure above shows a silo built from a right
circular cone and a right circular cylinder. If the
volume of the cylinder is 1911 cubic feet, what is the
volume of the silo, in cubic feet?

A) 2125

B) 2548

C) 2684

D) 3017

Dr. John Chung's SAT Math Test 3

k=x*-5x

In the equation above, for how many integers x is
the number £ negative?

A) 2
B) 3
C) 4
D)5

In figure above, two identical rectangles lie inside a
square and the dimensions of the rectangle are aand
b respectively. If the distance from the rectangles to
the square and each other are 4 inches, and
a:b=5:2. What s the area of the square in square
inches?

A) 625
B) 676

C) 729
D) 784
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a~b+3z\/§:\/§+(a+b)i

B
In the equation above, a and b are constants. If
i = /-1, what is the value of a” —b*?
4L C A) 83
D E ) V3
B) 12
In the figure above, 4D = DE = EC. If the arca of
triangle ABC is 81, what is the area of the shaded € 15
region?
D) 1243
A) 24
B) 27
C) 30
D) 40.5
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Answer: 2.5

5

~N

Write answer—
DIRECTIONS in boxes. (
For questions 31-38, solve the problem and

enter your answer in the grid, as described
below, on the answer sheet.

4— Fraction
line

<4— Decimal
point

Grid in —p
result.
1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the \
circles are filled in correctly.
2. Mark no more than one circle in any column.
. No question has a negative answer.
4. Some problems may have more than one
answer.

OB~
cecloo0ee ockN
clcoloece CooNNE
clelolceoe. CooeIS
cloe0000000] 1©
cle0lc] [CO0CC0)

CIOCCOCOOCH

[OC] 1000 OCCHINM

w

Acceptable ways to grid % are:
21/13] [.]6l6]6] e

q0 QD

(I

5. Mixed numbers such as 31 must be gridded

as 3.5or7/2. (If m is entered into the
0@

grid, it will be interpreted as % , ot 3% J)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

(OEOEO_O

©)
(D
G)
(@)
(3
©

( JOOOOOCOCPEE

Answer: 201
Either position is correct. Note: You

ol1

may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

OGSO~

O®OSOON
S
B

9,
()
®
O
©
()

GO _©
E@@Q@ © I
C00S V)
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x f(x) X g(x)
1 7 0 12
3 13 1 14
5 19 2 16
a b a b

The tables above show some values of the linear
functions f and g. What is the value of a+5?

Mr. Benjamin has brought grammar work books to
distribute to the students in his reading class. If he
gives cach student 5 books, he will have 10 books
left over, and if he gives each student 7 books, he
will need an additional 20 books. How many
students are in the class?

206

A
y:x2—32
A B N
O » X
D C
y=-—x>+16

In the xy-plane above, what is the area of rectangle
ABCD?

F(x)=x*+ax+b
g(x) = f(x=3)

In the functions above, a and b are constants. If
2(3)=5 and g(4) =10, what is the value of a?



4

\/
10 Questions 5 and 6 refer to the following
A information.
B
R=100x
C =85x+2000

A smartphone production company expressed a
relationship between revenue (R) and cost(C) for

selling x units of a product as shown above.

For what value of x will the product start to return a
profit?

In the figure above, central angle 4OB has a

measure of % radians. If the length of minor arc

Zl? is 10, what is the area of the shaded sector?

(Round your answer to the nearest tenth.)

m For what value of x, will the company achieve a
‘ profit of $100,000?

P(x):x2+4x—k

In the quadratic function above, if P(0) =5, what is

the minimum value of P?

A

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

B SECTION 3
ABC D ABCD ABCD ABCOD ABCD
10000 40000 70000 10000 130000
ABC D ABCOD A B CD ABCOD ABCD
20000 50000 80OO0OO 110000 140000
ABC D ABCOD A B CD ABCOD ABCOD
30000 60000 90000 120000 150000
16 17 18 19 20
[ 1 T T N N O O
/ &) / QO / oo / Ol® / QO
0 QOO0 o9 OOOO (0000 0 OOOO (OO0OO0O
1 OO0 1 OO0 1 OOO0O 1 OO0 1 OOO0O
2 QOO0 20000 , 0000 2 QOO0 , OO0O0O
3 QOO0 30000 30000 3 OOO0O0O 30000
s QOO0 4 OOOCO 4, OO0 s OO0 4 OO00
5 OO0 5 OOO0OO 50000 5 OOO0OO 5 OO0O
s QOO0 6 OCOOO 50000 g OOOO 5 OCOOO
7 OO0 70000 7 OOOO 7 OOOO 70000
g OO0 8 OQOO0OO0 §gOOOO g OOOO 58 OO0OO0O0O
9 QOO0 90000 9 OOOO 9 OOOO 90000

NO CALCULATOR ALLOWED

Dr. John Chung's SAT Math Test 3
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B sECTION 4

ABC D ABCD ABCD A B CD ABCD
10000 70000 130000 10000 250000

ABC D A BCD ABCD ABCD ABCOD
20000 80000 10000 200000 260000

ABC D A B CD ABCD ABCD ABCOD
30000 90000 150000 210000 210000

ABC D ABCOD ABCD ABCD ABCOD
40000 110000 180000 220000 280000

ABC D ABCD ABCD ABCD ABCD
50000 110000 170000 20000 200000
ABC D ABCD ABCD ABCD ABCD
6 O0O00 120000 1OOOO 240000 300000
CALCULATOR ALLOWED
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Bl SECTION 4 (Continued)

Y 32 33 34 35

[ e O O L1 1] I I I
;| OO ;| OO ;1 OO ;] OO ;] OO
Neololololnoleololo NN elolole . O000O . O000
0 QOO0 o OOOO (O0O000O 0 OOOO (OO0O0O
1 QOO0 1 OOO0O 1 0000 1 0000 1 O00O
2 OOO0OO0 20000 0000 L0000 20000
3 O0O00 30000 30000 3 OOO00O 30000
4 QOO0 4 OOOO 4, O0O00 4 0000 40000
5 OO0 5 OOO0OO0 50000 50000 550000
s OO0 OOOO §0O00O0 g QOO0 3 OOOO
7 QOO0 710000 70000 7 OOOO 70000
8 QOO0 8 0OOO0O0O 50000 g OOOO 5§ OOOO
‘Nolololo K- NoleololoNEE-Nololole 9 OO0 s0O0OO0O
36 37 38

[ I T R O O I

;] OO ;] OO ;] QO

Neololololneolololo N ololole)

0 OO0 (¢ OOO0O0 (0000

1 OO0 1 OOOO 1 OO00O0

2 QOO0 20000 20000

3 OO0 30000 30000 - .

L 0000 4 0000 , OO00O CALCULATOR ALLOWED
5 OO0 5 OOO0OO ; OO0

s QOO 5 OCO0OO 0OO0O0O0O

7 OO0 70000 70000

s QOO0 8 OO0OO0 35§OOOO

‘NoloJololN TolololoaN-Nololole
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- . Answer Explanations = . -

Test3 Answers and Explanations

0 oz s L2 s e g 8 9}10

SECTION | B D A D D A B B A

3 T » e

C A A B C 2 3 130 144 1/4

SECTION

4 . [ .

36 15 128 4 47.7 l 134 6800

L. C
40% of 40=04x40=16

2. B
Jr=5 — o6r=10 - 6r+5=15

p=10k+r — r=p-10k

5. D

5 1 1 5 a+b 5 a+b
i B iy - — = — a+b=10
12 a b 12 ab 12 24

~x>+9=5 — x*=4 — x=12 —» Therefore, AT =4.
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10.

12.

13.

14.

15.

16.

17.

Answer Explanatimts |

A

(2+6)8
Area= =32

2
2

B 4 8
E:jzgzé — a=9and b=-3 — a+b=6
3 1 3 1
B

gB3)=0and g(-2)=0 — (x—3)and (x+2) are factore of g (x).

A
2 40 2
xy=k — 4x10=100y > y=—==
g d 4 100 5
C
y=k(x-4Hx+2) — AXiSOfsymmetry:4—+§j—22:1:a
A

PR=QR=7 —> k=-1+7=6

A
. 2i(lsi ~ .
—21—:a+bi - l( +i) = 2+2z:_1+l - a=-1
1-i (1-8)(1+1) 2
B
1 x 2 8
= > X -2x-1=0 > x=""""=1+.2
x 2x+1
C
2

¥ —ax=-10 > x*—ax+10=0 — Product of the roots is 10. —> 5><(2):10

The other root is 2.
Or
Five is one of the roots.

52-5¢=-10 > a=7 — x*-Tx+10=0 — (x—5)(x—2)=0 — The other root is 2.

3
xl—fl——7=3—;—i~— = 15-7(x-1)=3(x-1)-5 — x=3
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Answer EXplafn‘atiOhs :

18. 130
20=180-80=100 — a=50 — 5=130

19. 144
The number of people=n — EJr%Jr—}é: 78 — %:78 — n=144
20 -+
4
Ratio of the bases of the three triangles is 2:3:3. —» Ratio of their areas is also 2:3:3.
Therefore, 2 = 1 .
2+3+3 4
1. D

Each scale has 20 minutes. 20x 2 = 40minutes

2. D
Since 9%k =2, 9%k +h=20 — 2+h=20 — h=18.

3. D
Subject
4. B - Total
15 1 Gender I Art Music
45 3
>3 Males 30 65
Females 15 20 35
Total 45 100
5. C
40+50+60+70+80+80+90+100 7125
8
6. B

The greatest change in scores is 90 — 40 = 50.
7. B

8. B
=2+ y*42y-3=0 - (x-1)"+(y+1)° =5 — Radiusis V5. — Diameter is 2v/5.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

 Answer Explanations

A
dx- y=12
- x—-4y=-3
- 3(x+y):15 - x+y=5
3x+3y=15
A
2 2
z Zk
(ak)3=—12~ S @ —a? > 2k > k=23
a 3
C
Since CE:8,-8—~:-19~. —> AB:~3—00—0:375
300 4B 8
D

2x2yw3xyZ—xy(3x+5y~2) = 2x2y—3xy2—3x2y—5xy2 +2xy = —x’y —8xy +2xy
=-xp(x+8y—2)

D

Since OT (radius) =10 and ZTOM = 60°, TM =207 —é = ]OTﬂ'

C
. 3k+7k
Two numbers are 3k and 7k. — 10k—-12=38 — k=5 — Therefore, the average is =125.
Y
'y
A y=mx—m
Since y-intercept is —m and x-interceptis 1, OP =m and OR =1. | /
Therefore, the area of AOPR is mx1_ % I9) R >
m
D
Combined rate = 111 er hour
34 12f / P
Therefore, 1 + L =12 hours.
12
C
I 1 1 1 1 1 R-T TR
R S T S T R TR R-T
A

361-6/° 248 — £ —61+8<0 — (1-2)(t-4)<0 — 2<r<4 — 4-2=2seconds
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Answer Explanations

19. A

700 —200 42

12

20. C

Club A: c:g—qqx Club B: c:@x+200 - @x+200:@x - 200=25x — x=8

12 12 12 12
. 500 y
Therefore, the total cost each club is T x 8 + 200 =~ 533. A 5
4 P V=
(2,4)

21 D /\

Graph opens downward and its maximum is less than 5. » X

2. C
D(0.1)-D(02)=6 — (30-0.01a)~(30-0.04a)=6 —> 0.03a=6 — a=%=200

23. C
510 20 20 25 30 — mean =18.3, median = 20, and mode = 20

24. D
Since a+b =90, ADEF is aright triangle.

25. C
1 2 2 4 . .
n = number of students: —> 755" 5(n) =25"= integer —> 7 must be multiples of 45.
26. B
. ) . 7r*(10)
volume of the cylinder: 7z#°(10)=1911 —» volume of thecircular cone:———= = 637

Volume of the silois 1911+ 637 = 2548.

27. C

¥ -5x<0 — x(x=5)<0 — 0<x<5 —> integersofx:1,2,3,4

% D x=2b+12

2b+12=ag+8 — a=2b+4

2a=5b — a=2.5b Putting in the equation
25b=2b+4 — 05b=4 — b=38
Therefore, x =2(8)+12=28. a x=a+8

Area of the square is 28% = 784.
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~ Answer Explanations

29. B
Ratio of corresponding sides of the similar triangles is 3:2:1. Ratio of their areas is 9:4:1.
The areas in terms of k are 9k, 4k, and k. Since 9k =81 —» k =9, the area of the shaded region is 3k = 27.

30. C

a-b=\5 and3V5=a+b — @ -b"=(a+b)(a-b)=(V5)(3/5)=15

31. 36
(a, b) is a point of intersection of two graphs.

f(x)=3x+4 and g(x)=2x+12 — 3x+4=2x+12 —» x=8and y=28
Therefore, a +b =8+ 28 =36.

32. 15
»n =number of students — The number of books: 5#+10=7r-20 — n=15

33. 128
Find the zeros of y=—x*+16 — x*=16 — x=+4

When x =4, y=4* ~32=16. Therefore, 4B =8 and BC =16. Area of bABCD is 8x16 =128.

34, 4
gB3)=Ff(0)=b=5 and g =f()=l+a+b=10 —> l+a+5=10 —> a=4

35. 477
2
Since rd =10 — rzlg:ﬂ - Areaofthesec‘cor:l}“29=l ELA NG ~47.7
L4 2 2\ 7w 3
3
Or
2
Z-600 - 27zr><l:10 - r:§9 —> Areaoftheshadedregion:ﬂrzxl:ﬂ 30 xi:-g—ggz47.7
3 6 Fid 6 7T 6 orx
36. 1

P(x)=x>+4x—k — P0)=-k=5 — k=-5 — P(x)=x>+4x+5

P(x)z(x+2)2+1 — P hasaminimum 1 atx=-2.

37. 134
Profit=R-C20 - 100x285x+2000 — 15x>2000 > x2>133.333 — x=134

38. 6800
100x —85x~2,000=100,000 — 15x2102,000 — x=6800 — x=6800
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Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

NOTE

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

FAD X

A=nr’ A= tw A= ——bh =g+ b? Spemal Right Trxcmg,les
C=2rnr 2
h é
S N
£
V= twh V=nr’h V= gnﬁ

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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Which of the following expressions cannot be equal The line passing through the points (a, 3) and
to 0 for some value of x?

(b, —2) is parallel to the graph of y = —;x -10.

A) x* -2
) ¥ What is the value of a—5?
B) x*+1
C) 1-x* A) 5
D) 2-x? B) 7
C) 8
D) 10

2
f(xX)=mx+b y:”’x_g
2x+3y=4
In the function above, m and b are constants.

it L6/

In the system of equations, «a is a constant. If the

=2, what is the values of m? ] )
system has no solution, what is the value of m?

A) 2 A 2
B) 3 3
3

C) 4 B) —
D) 5 o 2
3

3

D) 2

Dr. John Chung's SAT Math Test 4 221



If £(x)=(x—1)* —(x—1)—1, which of the following a-2b 2

If =3 which of the following is equal to

expressions is equal to f(1—x)? b
49
A) f-x)=(x+1> —(x+1)-1 b
B) fl-x)=(1-x)"-(1-x)-1
)=(01-x)"-(1-x) A)_i_
C) fl-x)=x"-x-1
4
D) fl-x)=x*+x1 B) 3
c>§i
D)g

y
A
B
F)=-x2+16 ‘
y=mx
y=mx—k
In the system of equations, m and k are constants.
= > If (4,16) is a solution to the system of equations
4 / 0 \ above, what is the value of £ ?
The graph of a function f(x) is shown in the A) 4
xy-plane above. What is the area of triangle ABC? B) 8
C) 12
A) 16
D) 16
B) 32
C) 64
D) 128
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f(x)=(x—10)°
A T

25

0 M H

The graphs of f* and rectangle MATH are shown in
the xy-plane above. If MA =25, what is the length

of AT ?

A) 5
B) 10
C) 15
D) 20

Which of the following equations has no solution?

A) 10x—-5x=3

B) 7x=9x-2x+10
C) 10x—~-6=8x+2x-6
D) 10x-6=5x+4x-1

Dr. John Chung's SAT Math Test 4

3

F(x)=k(x+4)(x-10)

In the quadratic function f above, £ is a constant.
The graph of the function in the xy-plane is a
parabola with vertex (a,b). If b=-7, which of the

following is equal to £?

v
o~

VAN

Note: Figure not drawn to scale.

\
3

In the figure above, if line ¢ and m are parallel,
which of the following must be true?

A) a+b+c=180

B) d+e=b

C) bte=c

D) a+b=180
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5x% + ke +1 2
——=ax+1+—
x—1 x—1
The equation above is true for all values of x except
1, where k£ and a are constants. What is the value of

k?

A) -4
B) -2
C 2
D) 4

What are the solutions to 4(x —2)* —1=52

J6

A) XZZiT

B) sziﬁ
2

C) x:ﬁig

D) x=2++6

224

Grade For Against " Total
Junior 60

Senior

Total 130 300

A supervisor surveyed students in his school to see if
they were for or against building a fast-food
restaurant in the school. The incomplete table above
shows the results of his survey. If 40% of juniors are
against it, how many seniors are in the school?

A) 100

B) 120

C) 170

D) 200
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z
:
|

Answer: 2.5

DIRECTIONS
Write answer—p

For questions 16—20, solve the problem and  in boxes. r
enter your answer in the grid, as described
below, on the answer sheet.

~

N
19}

4— Fraction
line

O
S

OEQEOELO@OO —

O|@®@|(O<¢— Decimal

point

1. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in —p
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

. Mark no more than one circle in any column.

N

clololcoce OIS

OEOEGELEOO® ~

o] 1000 COCHY,
CEOEOELOO [
OEQEOEOG®OO
OEOEOELEOE)
CEQEHLLOE

. No question has a negative answer. \
. Some problems may have more than one
answer.

5w

5. Mixed numbers such as 31 must be gridded 5
Acceptable ways to grid — are:
as3.50r7/2. (If |3 ‘é“l 2‘ is entered into the 3

grid, it will be interpreted as %1 , ot 3-;— J)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

LEEEOOON
( JOOIOOOCCIME

OO _ O

Answer: 201
Either position is correct.

210[1

Note: You
may start your
answers in any
column, space

@
% permitting.
©
©,

Columns you
don’t need to

use should be
left blank.

0
QLD
86
ol9
[ 1O,
0,0,

HEO@S©
é@@!@ ©
0000 o=

(COOCHY
:

@
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y ] ¥ N ¢ 3
D
In the triangle above, the value of cosx” is 0.8. If 4 0 c

the length of AC is 20, what is the length of BD ?
Note: Figure not drawn to scale.

In the figure above, AB =9, CD =3, and AC =12.
What is the length of PO ?

2x° ~10x* +5x—25=0

For what real value of x is the equation above true?
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Question 19 and 20 refer to the following information.

A T-Mobile telephone company offers domestic texting plans as follows.

Plan A Plan B

$0.25 per domestic text with no plan Any 200 domestic texts for $40 per month
with an aditional cost of $0.15 per text over 200.

For what number of texts do the two plans cost the same per month?

If Angela uses 400 texts per month, how much money, in dollars, will she save per month by using the less expensive
plan? (Disregard the $ sign when gridding your answer.)

A

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of allreal numbers x for

which f(x) is a real number.

'REFERENCE
! Nz
w h b ¢ M x N
b a

w3 g

A= rr? A=tw A= lbh et =g p? Special Right Triangles
C=2xnr 2
d \__/ %
4 7 :
V = twh V = xr’h Vzgﬁﬁ V= twh

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2.
The number of the measures in degrees of the angles of a triangle is 180.
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At a local video store, Angel rented two movies and
three games for a total of $20. The next day, she rented
three movies and 2 games for a total of $15. How
much money, in dollars, is needed to rent a
combination of one movie and one game?

A) 7

B) 10

C) 12

D) 16

CLASSES STUDENTS ARE TAKING

39%
Algebra

16%
Geometry

Calculus

The circle graph above shows the percent of which
200 students are taking each subject. How many
more students are taking Algebra than Geometry?
A) 30

B) 34

C) 36

D) 38

Dr. John Chung's SAT Math Test 4

x -1 0 1 2

JS(x) a 5 k b

The table above shows some values of a linear
function f. If b—a=9, what is the value of £ ?

A) 7
B) 8
C) 9
D) 12

Gender I For Against " Total
Boys 35

Girls 23 55
Total " 100

Ted surveyed a random sample of 100 students in his
high school to see if they were for or against
purchasing an additional grand piano for the school
music concert. The incomplete table above shows the
results of his survey. Based on this information,
about how many of the 800 students in the school
would be expected to be against the purchasing the
piano?

A) 200
B) 264

C) 320
D) 350
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Questions 5 and 6 refer to the following
information.

Average Height for Boys

50

\

£ — |
R

= 35
g

R

[

= 30
()]

an

=

;% 25

|\
<

/

3\

s A\

1 2 3 4 5 6 7
Age (in years)

The graph above shows the average height for boys

ages 0 to 7 in a certain state of the last year.

What is the annual average growth, in inches,
between ages 2 and 77

A) 2
B) 5
0) 10
D) 12

By what percent does the average height increase
from age 1 to age 77

A) 60
B) 50
C) 40
D) 30
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(_1’0) (O>3) / g
S o0 7,00

/ 0,b)

Note: Figure not drawn to scale.

In the xy-plane above, line £ is parallel to line m.
What is the value of 57?7

7
A) ——
) 3
B) -14
C) -21
D) -28

x* —8x+)* =0

The equation of a circle in the xy-plane is shown

above. What is the area of the circle?

A) 27
B) 4n
C) 8«
D) l6x
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If f(x—5)=3x-10 for all values of x, what is the
value of f(-2)?

A) -16
B) -10
C) -5
D) -1

Lee’s family starts a trip with a supply of 20 pounds
of coffee. When they arrive at their destination,
8 days later, they have found only 4 pounds left.
They consume coffee at a constant rate per day. If 7

is amount of coffee remaining as a function of days
d, which of the following represents the function

T(d)?

A) T(d)=8d

B) T(d)=2d+20
C) T(d)=20-8d
D) T(d)=20-2d

Dr. John Chung's SAT Math Test 4

8x+ y =300

The elevator in a trade center is moving down from
a height of 300 feet. The equation above can be used
to model the height of the elevator, y , above the

lobby, where x is the time in seconds. If the ordered
pair (x,y) satisfies the equation, what does

(37.5, 0) mean?

A) The elevator stops at a height of 37.5 feet.

B) The elevator is moving down at a constant speed
of 37.5 feet per second.

C) The elevator moves 37.5 feet from the lobby.

D) The elevator takes 37.5 seconds to move down to
the lobby.

Thompson invested $10,000 in stocks for two years.
During the first year he suffered a 30 percent loss,
but during the second year the remaining investment
showed a 30 percent gain. Over the two-year period,
how did Thompson’s investment change?

A) His investment did not change.

B) His investment increased by 10 percent.

C) His investment decreased by 10 percent.

D) His investment decreased by 9 percent.
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The graph of ax+ by =35 in the xy-plane contains

points from each of Quadrants I, II, and III, but no
points from Quadrant IV. Which of the following
must be true?

A) a>0and 5>0
B) a>0and <0
C) a<Oand b>0

D) a<0and <0

B

A water tank is built from two right circular cones
with a radius 5 feet. If the volume of the tank is
2007 cubic feet, what is the length /4, in feet, from
the bottom to the top of the tank?

A) 6
B) 12
C) 18
D) 24
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y=7f(x)

v

S,

Note: Figure not drawn to scale.

The function f, defined by f(x)=—-x*+6x is
graphed in the xy-plane above. An isosceles triangle
OPQ with OP = PQ is built on the x-axis. What

is the area of the triangle?

A) 135
B) 27
C) 40.5
D) 54

Cathy can do a job in 8 hours while Danny can do
the same job in 6 hours. If Cathy and Danny work
together for three hours, what fraction of the job is
left to be finished?

1
A) —
) 12

1
B) —
) 8

Bl—= N



In a plane, the distance between points X and ¥ is 10,

the distance between points X and P is 3, and the
distance between points ¥ and Q is 4. Which of the
following CANNOT be the length of PO ?

A) 2
B) 3
C) 15
D) 17

The town library is planning to order student desks for

the next school year. The costs to purchase student
desks are as follows.

Two desks for $50, four desks for $80, six desks for
$110, eight desks for $140, and so on.

If the town library wants to purchase 200 student desks,
what would be the total cost in dollars?

A) 5000

B) 3020

C) 2860

D) 2500

Dr. John Chung's SAT Math Test 4

4

Questions 19 and 20 refer to the following
information.

w 0 4 > x
N /
£ ool /
2 \ /
i -40 \ /
NS
60

Distance in meters

The cross-section view of a river in Los Angeles is
modeled by the graph above. The equation represented
by the graph is defined by D(x) = k(x —10)(x —50),

where £ is a constant.

Based on the graph above, how wide is the river in
meters?

A) 20
B) 25
C) 40
D) 60

Based on the equation above, what is the value of £?
A) 8

B)

N

O

D)

o= =
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A a [ b B
D

In the right triangle ABC above, the length of BC is
20. If the value of sin(a®)is 0.35, what is the length
of BD?

A) 5
B) 7
C) 8
D) 10

Which of the following polynomials has a factor of
x—1?

A) p(x)=x+x* —2x+1
B) g(x)=2x" —x* +x—1
O) r(x)=3x"—x-2

D) s(x)=-3x" +3x+1
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o 500
s L~
S Pt
S 400 >
8 30()/’

i

1 2 3 4 5 6 7 8 9
Hour
A decorating consultant charges consultation costs
based on the graph above. If the consultant works for
x hours (x > 2), for the consultation, which of the

following represents the total cost?
A) C(x)=300

B) C(x)=300+100x

C) C(x)=300+ —2-29x

D) C(x) =300+ 27ﬂ(x ~2)

|| =k

If the equation above has a real solution set, which of
the following must be true?

I k=0
II. k<0
1. x>0

A) Ionly

B) Il only

C) land I only
D) II and III only



In the sector above, segment 4O is a radius. If the
length of arc ABC is 12, what is the area of the

sector?

A) 487

B) l6x
C) —
i

D);

(k—Dx+3k=ax+24

If the equation above is true for all real values of x,
where k and a are constants, what is the value of

a?

A) 1
B) 5
C) 7
D) 8

Dr. John Chung's SAT Math Test 4

4 (15,15)
y=f(x
(2,8)
15=
(7,-10)
y=f(x)
v=£k

The function f is graphed in the xy-plane above. If

the system of equations above has exactly three real
solutions for —5 < x <15, which of the following

could be the value of £?

A) 10
B) 5
C) -5
D) -8
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The figure above shows three squares with areas of
16, 64, and k respectively. If line £ passes through
the vertex of each square, what is the value of £ ?

A) 81
B) 144

C) 196
D) 256

If the average of a and 2b is 26, the average of
b and 2¢ is 41, and the average of ¢ and 2a is 23,

what is the average of a,b, and ¢?

A) 12
B) 16
C) 20
D) 24
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In the figure above, two circles have a common

center O, and two rays from the center intercept the
circles at points P, Q, R, and S. The measure of
angle POQ is 2?” and the arca of the shaded region

of sector OPQ is 20z. If OP: PR=2:3, what is

the length of minor arc RS ?

A) 5z
B) 10«
C) 15z

D) 20~



Write answer—p>
DIRECTIONS in boxes.

For questions 31-38, solve the problem and
enter your answer in the grid, as described
below, on the answer sheet.

Grid in —p
result.

[u——

. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the
circles are filled in correctly.

2. Mark no more than one circle in any column.

. No question has a negative answer.

4. Some problems may have more than one

answer.

(98

5. Mixed numbers such as 3% must be gridded

as3.50r7/2. (If 3l1 i/ 2| is entered into the
ol@

grid, it will be interpreted as :}21 , ot 3% )

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

Answer: —

Answer: 2.5

2
<«— Fraction @I@
L@

line

5

~

<— Decimal
point

OEOEOEEEOE @ ~
OEOOLEEO®OO — |
Clo0CCel GO NN NN
OEOEOELEO
C000 00 ©C

Clcl0c! 100000

[ClC] IO00COCHONMN

—

2
Acceptable ways to grid 3 are:

66/6| |.
@p
0@,

000000
OEOEOE)
OO

(CIOCCOCN ]

@OLOELEOL [

Answer: 201
Either position is correct. Note: You

may start your

0[1]12]0
Q) answers in any
column, space

permitting.

Columns you
don’t need to
use should be

o0 OOSE

)
()
®
(0
)
()

(COOCHY)
:
©,
O,
%@@Q@ [©
g@@@‘@
;@@Q@G

left blank.
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gx)=2f(x)~-1

In the equation above, if g(1) =3, what is the value

of £(1)?

For all values of a and b, let aVb be defined by
aVb=ab—a+1. If kV(k -2)=2V3, whatis the

positive value of k?

If 4m 4+ 5n is equal to 250 percent of 4n, what is the

m+n

value of ?

m-—n
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A D

In the parallelogram above, BM : MC =2:3. If the
area of triangle 4BM is 20, what is the area of the
shaded region?

P(x) =23,500 — 250x

The population of a certain town has been declining
since the year 2,000. Scientists chose a linear decay
model for the decline and arrived at the function
above, where x is the number of years since 2,000.
In how many years, will the population be decreased
by 2,000?



A D C

The length of a side of equilateral triangle ABC

above is 10. In the figure, EE[FBE and D_FHE.
If the ratio of DE to DF is 1:3, what is the perimeter
of triangle CDF ?

3x® —8x+4=0
If a and b are two solutions of the equation above,

what is the value of l + l ?
a b

1

lext /

B
i

(r,8)
(37—4)

(Oo - 6)

The xy-plane above shows two points of intersection

of the graphs of a linear function and a quadratic
function. The vertex of the graph of the quadratic
function is at (3,—4) and (r, s) is one of points of

intersection of the graphs. What is the value of »?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.

Text

Dr. John Chung's SAT Math Test 4
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No Test Material on This Page
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ANSWER SHEET MATH SECTION

B sEcTION3
ABC D ABCOD ABCOD ABCD ABCD
10000 40000 70000 100000 130000
ABC D ABCOD ABCOD ABCD A B CD
20000 50000 80000 11O0OO00O0 140000
ABC D ABCOD A B CD A B CD A B CD
30000 80000 90000 120000 150000

16 17 18 19 20
Loy ettt
/ QO / QO / oo / QO / QO

olo]Jolo N eolololo N ololole) NeololololNeleolole
0 QOO0 ¢ OOO0O OO0OO0OO (0000 OO0
1 OO0 1 OOOO 1 OO000O 1 OOOO 1 OOO0O
2 OO0 20000 L, 0000 2 OOOO 2 OOO0O
3 OO000 30000 30000 30000 30000
s OO0 4 OO0O0O0 4, 0000 4 0000 40000
5 OO0 5 OOO0CO0 5 O0000 5 OO0 5 OOO0O
g QOO0 5 O000 0000 OOO0OO 0000
7 OO0OO 70000 70000 70000 70000
8 OO0 58OOOO0 3gOOOCO 35OOOO §5§OOOO
9 OO0 9 OOOO 9 OOOO 9 OOOO0O 90000

NO CALCULATOR ALLOWED
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B SECTION 4

A B CD

70000

ABCD
s OO0O0O

A B CD

°s0O000O
A BCD

100000

ABCD
110000

A B CD

120000

A B CD

13 O000

A B CD
140000

A B CD

150000
A B CD

16 O000

A B CD
170000

A B CD

18 O00O0

A B CD

190000

A B CD
200000

A BCD

210000
A B CD

220000

A B CD
230000

A B CD

240000

A B CD

250000

ABCD
260000

A B CD

210000
A B CD

280000

A B CD
290000

A BCD

300000

CALCULATOR ALLOWED
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B SECTION 4 (Continued)

31 32 33 34 35
N T T N e O e (N I A I A B
/ QO / OO / @ ;] OO / oo
QOO0 OO0 .. OO000O . QOO0 . OO000
0 OOOO o OOO0O OOO0OO 0 OOOO ( OO00O0
1 QOO0 1 OOO0O0 1 OO0 1 OO0 1 OO0
2 OO0 20000 0000 2 OOO0O , OOO0O
3 QOO0 30000 30000 3 OO0O0 3 O00O0
s OO0 4 0000 4, 0000 4 0000 40000
5 OO0 5 OOO0O0 50000 50000 50000
g OOOO 6 OCOOCO OO0OO0O0O g OOOO OOO0O
7 OO0 70000 70000 7 OOOO 70000
8 OOOO 8 OO0OO0OO 3 OOOO 8 OOOO 58 OOOO
9 OO0 90000 0000 9 OOOO 90000
36 37 38
N Y O Ny O I I
/ QO / QO ;. OO
NeololololNeolololo NN elolole)
0 OOOO ¢ OCOOO JOOOO
1 OO0 1 OOO0OO 1 0000
2 OO0 20000 ;0000
3 OOO00 30000 30000
L, 0000 4 0000 , 0000 CALCULATOR ALLOWED
5 OO0 5 OOO0OO0O 50000
g QOO0 6 OO0O0O 0000
7 OOO0O0O 70000 70000
g OO0 8 OOO0O0O 30OOOO
‘NololololNoleololoN-Tololele)
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Bl AesvorExplanations L

Test4 Answers and Explanations

e ey

SECTION | g A D A D C D D B B

3

. e

SECTION : T : S L L : : ; b : ] b

s L

2 4 9/4 50 8 225 2 9/4

L. B

x* +1>1 for all real numbers x.

2. A
oy _ S/ fO-/Q)_[O-/O)_,

Xy — X Xy — X 3 5-2

m=

3. D
- 1 1
a-b 2 a-b 2

Same slope;

4. A
In order to have no solution, two lines have same slopes but different y-intercepts.

2 4
3y=-2x+4 - y=——x+— > m=-=
7 YT 3

5. D
Replace x with (1-x): f(1~x)=(-x+D>-(1-x-1)-1=x>+x-1
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C
Find the zeros; —x*> +16=0 — x*-16=0 — (x+4)(x-4)=0 — x=4,-4 — AB=8
OB = f(0)=16. The area of a4BC is 816 =64,
D
a—2b:£_2 - £l-—2:~2~ - ﬁ:2+%:§
b b b 3 b 3 3
D

Since (4,16) is the solution; 16 =m«4 and 16 =4m—k. 16=2m — m=8. Put this number in the
equation. 16=4@8)—-k — k=16

B
Find the x-coordinates of points 4 and 7. (x—10)* =25 — x-10=5-5 — x=150r5
Therefore, MH =15-5=10.

B
Tx=9x-2x+10 — Tx=7x+10 — 0=10(?) For any values of x , it CANNOT be equal.

B
. . L S -4 +10
The axis of symmetry is x = @, which is the midpoint of the zeros. a= 5 =3
b= f@)=73)=k(3+4H)(B3-10)=-T7 > —-4%=-7 - k:%
B
Exterior angle theorem.
A
5x% +hkx+1 5x2 4k +1 (ax+D(x—1)+2
—=ax+1+ =
x—1 x—1 x-1 x—1
2 2 _
>x +loc+1:ax t-a)x+l -> g=5andl—-a=k — Therefore k=—-4.
x—1 x—1
B
4x-2)"-1=5 > 4x-2%>=6 — (x—2)2=g - x—2:i~\/2—g - x:ZJ_r—\/ig-
D
Grade For Against II Total
Junior 60 40 100
Senior 70 130 200
Total 130 170 300

246



16.

17.

18.

19.

20.

. Ans‘wer Explanations

9.6

-

; =cosx=0.8 — BC=16 By Pythagorean Theorem; AB=12

12><16: 20x BD N BD:12><16 _
2 2 20

9.6

The area of the triangle;

5
260 ~10x% +5x-25=0 — 2x*(x-5)+5(x—=5)=0 — (x-5)2x*+5)=0 —> x=5

B
2.25 or k2
4
aABP and aACDP are similar. The ratio of the D
corresponding sides are 9:3. The ratio of A to &, 9 P/h
n
is also 9:3. Therefore, 4 =9 and A, =3. : 2
A
Q
D
P
3
X
A
'C
9 Q
B e T T >
12
AAPQ and aADC are similar. o _ 0 - PO= 3;;9 = % =225

160
C=40 1if 0<x<200

Plan A: C =0.25x Plan B: ) x = number of texts
C=40+0.15(x—-200) if x>200

First you need to check the value of x in the interval 0 < x <200.

025r=40 — x=—2 _160(0K)
0.25

The graphs of the two plans will be as follows. C
4 Plan A

30 Plan B

For plan A: C =0.25%x400=$100

For plan B: C =40+ 0.15(400—200) = $70
100 - 70 =30
She can save $30.

$40

160 200

Number of texts

Dr. John Chung's SAT Math Test 4
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. Answer EXpIaliatiorts -

SECTION 4

- Sm+5g=35 = m+g=7

2m+3g=20
3m+2g=15

2. D
% of Geometry =100—(39+16+25)=20 Algebra has 19% more than Geometry.
Therefore, the number of students =200x (.19 =38.

3 D
b-a 9 . k-5
Slope= =—==3, slope between (1,£) and (0,5) is also 3. Therefore, =3 — k=8
2-(-1) 3 1-0
4 B
P(against) = % Gender " For Against " Total
33 Boys " 35 10 45
Expected number = 800 x —— =264
100 Girls “ 32 23 55
5 A Total “ 67 33 100
(2,35)—>(7,45)
. 45— .
Average growth is =2 inches per year
6. B
#5230, 100 =50%
7. C
The slopes are equal. H: 370 - — b 22 - b=-21
7-0 0-(-D 7 1
8. D

x*—8x+y*=0 — (35—4)2 +y? =16 — Therefore, the area of the circle is 77> =167

9. D
When x =3, f(3-5) = f(-2)=3(3)-10=—1

10. D
Rate = 4%820 =-2 —> Therefore, T =20-2d.
11. D
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Answer Explanations
12. D

4=10,000(1-0.3)(1+0.3)=10,000(1 - 0.09) — 9% decreased.

13. C

y= —%x +§ —> Positive slope and positive y-intercept — b>0and a <0

14. D
2

TR oor > T _a00n s hena
15. B

x> +6x=0 - x(x-6)=0 — 00 =6 andtheheightofAOPQ:9('.'f(3)=—9+18:9)

Area:6X9:27
16. B

11 7 7 7 7 1

S N e JELA N

8 6 24 24 8 8 8
17. A

3<PO<17
18. B

Slopez%zlS — y=15x+20 — For 200 desks y=15(200)+ 20 =$3020

19. C
D) =k(x—10)(x-50)=0 — x=10,50 — 50—10=40 meters

20 D

Putting (30,—50) in the equation — —50zk(30—10)(30—50) - k =0 1

400 8

21. B
Since sina =cosb, BD = BC xcoshb=20x0.35=7

2. C
r(x)=3x"-x-2 - r1)=3-1-2=0

23. D

24. A
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25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

e

D

Since circumference is 16, 27zr =16 — 7= 8 > Area of the sector = 777> X % = ﬂ[ﬁj X [Ej = ﬁ

T 71'2

C
k—1=qg and3k =24 — k=8and a=7

C
y=8or y=-5 have three solutions with y = f(x).

D

Slopes between two points are constant. §;—4 = %ﬁ - Jk-8=8 — k=256

C

a+2b=52, b+2c=82,and c+2a=46 — addition — 3(a+b+c)=180 — a+b+c=60
Therefore, the average is axb+e = 8 =20.

3

B

Since the area of a sector is —;rzé, where 4 is in radian. — %rz (Z?Ej =207

P2=100 = r=10 — OR:IOX§:25 N R/§=25x2?”:1075

2
g)=2fh-1=3 - f()=2

4
kV(k=2)=2V3 — k(k-2)-k+1=(2)(3)~2+1 - k> =3k+1=5 — k" -3k-4=0
> (k-4)(k+1)=0 — k=4or -1 — Therefore, k =4.

9/4
4m+5n=2.5(4n) — 4m=5n —> whenm=5,n=4

m+n_5+4__9_

m—-n 5-1 4

Therefore,

50
Since the area of AABM 1is 20, the area of AMDB is 20 x% =30.

Therefore, the area of AAMD is 50.
( The area of the shaded region is equal to the area of the unshaded region.)
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Answer Explanations

35. 8

2000 2000 _

250 —» —

Since AP =2000, 2L ~250 s
Al 250

36. 225
Since DE + DF =10, DF:le%:TS.

Therefore, the perimeter is 7.5x3=22.5

37. 2
Since sum of the root is 8 and product of the roots is i, l+l:a+b:8/_3:2’
3 3a b ab 43
Or
3x° -8x+4=0 — (3x-2)(x-2)=0 — x:E,Z > L1311,
3 a b 2 2
38. k4
4

. . . . . 4
Quadratic function: y = a(x - 3)2 -4 — putting (0,0) in the equation — 0=9a-4 — a= 5
The zeros of the quadratic function are 0 and 6. Therefore, the equation of the line is y = x —6.

g(x—3)2—4=x—6 - 4(x-3) ~36=9x-54 — 4x*-33x+54=0 — (4x-9)(x—6)=0

x= 2 or x=6 — Therefore,r :2.
4 4
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Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1—15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

~ NOTE

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f(x) is a real number.

REFERENC
{ S\/_Z_
w h b $ Mx §
/]

i x\/g S
A=nr A= tw - l 2 =g+ b Special Right Triangles
C=2nr
. ‘ :
w
t 1
V =ftwh V =nr? V~§ Vzgm‘zh

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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If 4r —35 =45 +13, what is the value of »— s ?

A) 9
B) 10
C) 12
D) 16

x* —y* =35
x+y=5
In the system of equations above, which of the
following is the value of x?
A) S
B) 6
C)y 7
D) 8

Dr. John Chung's SAT Math Test 5

2
(x—l) +4
x

Which of the following is equivalent to the
expression shown above?

B

Note: Figure not drawn to scale.

In the triangle above, a =3x+20 and b=x-10.1f

cosa’ =sinb’ , what is the value of x?

A) 20
B) 25
C) 28
D) 30
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y 30 60 B

In the triangle above, the length of AB is 20. What
is the area of triangle ABC ?

A) 5043
B) 25v3

0 252\/§

25\3

D) —

a
V64

If i =/—1 , which of the following is equivalent to

the expression shown above?

A 12
B) -12
o) 12i
D) —12i

256

v

Questions 7 and 8 refer to the following
information.

P(t)=b+al

Jessie purchased a micro oven for $750. After 10 years,
the value of the oven will be $0. The value P of the
oven during year ¢ is modeled by the equation above,
where a and b are constants.

Based on the information above, what is the value of
a?

A) 75
B) 50
C) -10
D) -75

s |
In how many years will the value of the micro oven
be decreased by $1807
A) 24
B) 4
C) 4.5
D)5




3

P:A-d
B+d

A tire repair center uses the formula above to
calculate the pressure of tire, where d is the
diameter of the tire. Which of the following
expresses d in terms of the other variables?

A) d:P—PB
A—
B) d:ﬁ
B-1
) d:A-PB
P+1
D) d:iﬁi
P-B
i
i
P ~, i
\\xl
.
I
| “ny
I \'s~
) SRR -
, 9
/
4

In the cube above, the length of diagonal ;’_Q_ is 12.
What is the surface area of the cube?

A) 27
B) 64
C) 150
D) 288

Dr. John Chung's SAT Math Test 5

On a car trip Adam drove 50 miles more than half
the number of miles Benjamin drove. If together they
drove 500 miles, how many miles did Adam drive?

A) 200
B) 250
C) 300
D) 350

Plan Monthly Fee Cost/Minute
A $25 $0.20
B $40 $0.08

A cellular phone company offers two different phone
plans shown in the table above. What is the number
of minutes when the total cost is the same for both

plans?

A) 80
B) 95
C) 100
D) 125
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10x-+5

x=1

Which of the following is equivalent to the
expression above?

A) —15

B) i—10
x—1

O —i-+10
x—1

D) —~15—+10
x—1

258

Distance in feet

500

Tiger

20
Time in seconds

A tiger is 500 feet from its prey. It starts to sprint
toward its prey at 88 feet per second. At the same
time, the prey starts to sprint in the same direction at
p feet per second. The tiger catches its prey in 20

seconds. The graphs shown above represent this
relationship. Based on the graphs, what is the value

of p?
A) 50
B) 63
C) 70
D) 72

P(x)=(x-2)Q(x)+ R

The equation above shows when P(x) is divided by
(x—2), the remainder is R, where Q(x) is the

quotient. If P(x)= 5x? —3x +4, what is the value of

R?

A) 4
B) 6
Q) 12
D) 18




gy ; 3

B AII . 7
DIRECTIONS Swer. 12 Answer: 2.5

. Write answer —g>
For questions 16—20, solve the problem and  in boxes.

enter your answer in the grid, as described
below, on the answer sheet.

N
191

~

<4— Fraction
line <4— Decimal

point

1. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in —p
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

2. Mark no more than one circle in any column.

W

[Cl6] 100 CCOCMOME
OEOEOEEEO
OPOELOEEO®
CEOELEGOS v
PEOEOEROO O
OEOE@EO@®OOLO)
PEOEOEEEOC®O
OO0 1000

. No question has a negative answer.
4. Some problems may have more than one
answer.

—

5. Mixed numbers such as 31 must be gridded 3
2 Acceptable ways to grid = are:
as3.50r7/2. (If |3 (})I‘l 2! is entered into the 3

21/13] [.16]6]6] |e
QD

grid, it will be interpreted as % ,hot 3% )

OO
( JODICOOCOCONE

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

(OGO _O

Answer: 201
Either position is correct.

o[1]2/01

Note: You
may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

OB®OOON

9
()
®
O,
©
()

QL
0@,
%
@

s
Q0

(COOCH9)
f%
(>
>
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R?>-8%=19

In the equation above, if R and S are positive
integers, what is the value of R ?

|

In reading group 4 with 90 students, there are 4 boys
for every 5 girls. In the other reading group, B , there
are 3 boys for every 2 girls. If these two groups are
combined, the ratio of boys to girls will be 10:9.
How many students are in the reading group B?

(a-Dx* +(B-2)x+c=0

In the equation above, a, b, and ¢ are constants. If
the equation is true for all values of x, what is the
valueof a+b+c?

3x+ py=12

rx +5y =6
In the system of equations above, p and r are
constants. If the system has infinitely many

solutions, what is the value of Lq
r

A C

In the figure above, D and F are the midpoints of
AB and ﬁrespectively. If the area of the shaded

region is 42, what is the area of triangle ABC ?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill mn
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

REFERENCE
b4
s\2
w h b ¢ M}C s
b a '

w3 N

A=rr? A= tw 1 =+ b? Special Right Triangles
C=2zr
w @ . w
£ 1
V =1twh V =nr’ Vf V= twh
3" 3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.

262



i

A local telephone company charges $30 for the first If f(x-5)=5x-14, which of the following is the
400 texts with additional texts over 400 costing $0.08 value of 7(2)?
per text. If Jessie uses n texts, n > 400, which of the
following expressions represents her total cost in A) -4
dollars?
B) -3
A) 0.08n+30
C) 15

B) 0.
) 0.087 +30(400) D) 21
C) 0.08(n—400)+30

D) 0.08(12— 400) + 30(400)

Gender " Seniors | Juniors " Total
n , k Boys " 15 22
Robert earns P dollars in 4 days. At this rate how Girls I 23
many days will it take him to earn S dollars ?
o | % ||
A) 48 . . .
A certain reading group consists of only senior and
4P junior students. The incomplete table above shows
B) S the number of students. How many students are in
’ the reading group?
S
9 A) 68
B) 75
p) &2
P C) 79
D) 85
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Questions 5 and 6 refer to the following
information.

The length of a spring varies directly as the amount of
weight attached to it. When a weight of 10 grams is
attached, the spring is stretched to 25 centimeters.

Which of the following is the equation that relates
the weight W and the length L of the spring?

A) L=15W
B) L=0.8W
C) L=2.5W

D) L=2.5W +25

What is the number of grams that stretches a spring
33 centimeters?

A) 12.8

B) 13.2

C) 15

D) 18

264

L7

p(x)=20x~k

The profit p , in dollars, from a car wash is given by
the function above, where x is the number of cars
washed and £ is a constant. When 40 cars were
washed today, the profit was $500. If the owner
wants to make a profit of at least $650, how many
more cars should be washed?

A) 7

B) 8

C) 23

D) 25

If 4%% =8 and 9“7 =81, what is the value of

a* —-b2?

A) 3
B) 8
0 12
D) 15



4

If f(x-2)=3x-5 forall values of x, which of the
o . Sa+b+4i=(a—-2b)+ki
following is the expression for f(x) ?
In the equation above, a, b, and & are constants. If

A =3x-1
) Jf(x)=3x i=+/-1, what is the value of%?

B) f(x)=3x+1

C) fx)=3x+2 A 2
D) f(x)=3x+3 ;
0

4

D) -3

P
o

(0,2) V(t) = 490 —9.8¢

A bullet is shot up into the air from ground level. The
equation above shows the velocity, v, of the bullet,

o in meters per second, after ¢ seconds. According to
19) (3,0'N " the mf)del, what is the meaning of the 9.8 in the
m equation?

In the xy-plane above, line £ is perpendicular to line . )
A) For every increase of 1 second, the velocity

L . o . 0
m . Which of the following points lies on line £7 increases by 9.8 meters per sccond.

A) @, 2) B) For every increase of 1 second, the velocity
decreases by 9.8 meters per second.
B) (3,4 .
) G4 C) For every decrease of 1 second, the velocity
Q) (5,7) decreases by 9.8 meters per second.
D) (6,9) D) For every decrease of 9.8 second, the velocity

increases by 490 meters per second.
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ax+by=>5

In the equation above, @ and b are non-zero
constants. If a+5b =0, which of the following
must be true about the graph in the xy-plane ?

A) The slope of the graph is negative.
B) The slope of the graph is positive.
C) The slope of the graph is zero.

D) The slope of the graph is undefined.

Claire first walked one third of the way from home
to her friend’s house for a birthday party. For the rest
of the way to her friend’s house, she ran 4 times as
fast as she walked. If she took 14 minutes to walk
one third of the way, how many minutes did it take
her to get from home to her friend’s house?

A) 21

B) 24

C) 28

D) 35

266

In the system of equations above, point (a, b) is the

solution of the system. What is the value of a+5?
A) 10
B) 13
Cy 17
D) 20

Y y=a(x~4)2+8

¢
(r, s)

.
L

(4.4

v
=

The xy-plane shows graphs of a linear function and a
quadratic function, where a is a constant. If (r, 5)is

the point of intersection, what is the value of »?

A) 6
B) 6.5
o) 7
D) 7.5



4

x-1
) —=kx+2
3
In the equation above, £ is a constant. If the equation
has no solution, what is the value of k£ ?

1
A) —
) 3
1
B —
) 2
. C) 2
In the xy-plane above, the shaded region represents the
solution set of a system of inequalities. Which of the D) 3

following could be the system of inequalities?

4x-5y-1020 n
A) { 4

y2x2—6x+5 P 0

4x—-5y—-10>0

y>x +6x+5 I

&)
2 _6x+5

4x+5y—-10>0
D) Y- S R

4
{ ~5y-10>0
|

y= x*—6x+5
The figure above shows two squares and a circle. If the

length of PS is a, whatis the area of the shaded

region?

a*(r—2)

) =7

a (m—4)

B) ,

2
wa
e 4
©

D) 7za* -8
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ax+by—-2=0 \

4 T(7,11)

In the function above, a and b are constants. If the

graph of the function has a negative slope and a
negative y-intercept, which of the following is true?

A) a=0 M(L1) H
AN

B) a>0 0 N\

C) a<0

In the xy-plane above, MATH is a thombus and
D) a0 line ¢ passes through points 4 and H. Which of the

following is the equation of line £?

A) y:—éx+6
5

- . L ‘ ‘ B =—-=—X+6
En ) et

/B~ f(@ Q) y=—2x4+38

"~ b-a 5 5

. D) y:—§x+£

The average rate of change, R , of function f between 5 5

a and b is defined by the equation above.
If /(2)=5 and f(5)=-3, what is the value of R ?

8
Y 3 Xyt -2x-2y=7
y X—iy=
B) —% y=k
C 3 In the system of equation above, £ is a constant. For
) 8 which of the following values of & does the system of
D) 8 equations have exactly two real solutions?
3
A) k=6
B) k=5
C) k=4
Dy k=3
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A D C

In the right triangle 4BC above, AC =10 and the
value of sin A is 0.4. What is the length of DC ?

A) 1.6
B) 2.4
C) 2.5
D) 2.8

/ (11, 15)
X

v

Note: Figure not drawn to scale.

The circle shown in the xy-plane above has a center
at (3, 0). Which of the following are the coordinates
of point R?

A) (-14,0)

B) (~10,0)

C) ("Sa O)

D) (_6: 0)

Dr. John Chung's SAT Math Test 5

4

(a+b)x* +(a-2b)x+k=(k—1)x* +5x+3

In the equation above, a, b, and k are constants. If
the equation is true for all real values of x, whatis
the value of a?

A) 2
B) 3
05
D) 8

o C P

In the figure above, OP and OS of sector OSP are
radii and the length of AC of rectangle ABCO is
10. If the measure of angle ACO is 60°, which

of the following is closest to the area of the shaded

region?

A) 30
B) 32
C) 35
D) 40
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Questions 28 and 29 refer to the following
information.

h:vot—%gtz+40

A rocket is launched from a height of 40 meters with
an initial speed of 196 meters per second. The equation
above describes the height # and the initial speed v,

of the rocket, where ¢ is the time elapsed since the
rocket is launched and g is the acceleration due to

gravity (9.8 m/sz).

25 |
How long will it take for the rocket to reach its
maximum height in seconds?
A) 15
B) 20
C) 25
D) 30

What is the maximum height, in meters, of the rocket
from the ground?

A) 1200

B) 1600

C) 2000

D) 2400

270

R(8,k)

A 4
=

ol ra0) S(k, 0)

In the xy-plane above, the area of triangle PRS' is
10. What is the value of &£ ?

A) 4
B) 5
Q) 6
D) 7



« B 4

Answer:

Answer: 2.5
Write answer—| 7 2|.15
DIRECTIONS in boxes. / < Fraction| [0
line <4— Decimal
For questions 31-38, solve the problem and point

enter your answer in the grid, as described
below, on the answer sheet.

Grid in —p
result,
1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the
circles are filled in correctly.
2. Mark no more than one circle in any column.
. No question has a negative answer.
4. Some problems may have more than one

OEREOEO®OCID [N S

OEOEOEEEOO® ~
PEOEEEEE®OO

O0000CE OO
OEOE®EOO

[ClC] J0/0C OO
PEOEGEEEO

—

W

2
answer. Acceptable ways to grid 3 are:

1
5. Mixed numbers such as 3— must be gridded
g Mustbes 21/13] |.|6]6/6

as 3.50r 7/2. (If %‘ is entered into the Q) )
QI

grid, it will be interpreted as %1 , not 3% J)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

OEOEOOOIN
( JOOCCOCOEE

OEOEOE
OO

(QOEEO_O
0006 ©0.

:

Answer: 201
Either position is correct. Note: You
1112101 may start your
answers in any
column, space
permitting.

9,

5

58 Columns you
9,0

don’t need to
use should be

Jeft blank.

OGN
g@@@‘@@o
e, CH9)
CLEOB®OO

(COOCH)
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40 C \ >

Note: Figure not drawn to scale.

The function y = x(8 — x) is graphed in the
xy-plane above. The length of AB of

isosceles triangle ABC is 4 and AB is parallel to
the x-axis. What is the area of the triangle?

The magnitude of a complex number is the length of
a vector from the origin to the terminal point. What
is the magnitude of 3 —4i ?

272

For how many ordered pairs of positive integers
(x, y) is 4x+5y <157

A C

In the figure above, DE i ﬁl[ AC and

AF = FD = DB . If the area of AFGC is 20, what is
the area of the shaded region?



B
A , y=x?
B C
P x
0 °0
A D A - C
I y=—x* In the figure above, circle O is tangent to the sides

of triangle ABC . If AB=10 and BC =6, what is

Note: Figure not drawn to scale. the circumference of the circle to the nearest tenth?

The xy-plane above shows the graphs of two
quadratic functions and a rectangle. Points

A, B,C, and D lie on the graphs of y =x* and
y =—x* respectively. If the area of rectangle ABCD m
is 108, what is the length of BC ? 3 )
f(x)=3x —8x" +5x—k

In the polynomial function above, & is a constant.
m : ‘ If (x-2) is a factor of f(x), what is the value of
k?
Ss=2t-1=-a
~8s+bt-2=2

In the system of equations above, a and b are

constants. If the system has infinitely many
solutions, what is the value of a ?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

Bl SECTION 3
ABC D ABGCD ABCD ABCD ABCD
10000 40000 70000 100000 130000
ABC D ABCD ABCD ABCD ABCD
20000 50000 80000 10000 140000
ABC D ABCD ABCD ABCD ABCD
30000 60000 9O000 120000 150000
16 17 18 19 20
[ Y T I I (I L1 1] L1l 111
;1 OO / QO / OO ;] OO ;. OO
0 QOO0 (¢ OCOOO O0O00 0 OOOO ( OO0OO0O
1 QOO0 1 OOOO 1 OO0O0O 1 QOO0 1 OOOO0O
2 OO0 20000 L, 0000 2 OOOO 2 OO0O0O
3 OOO00 30000 30000 3 OO0 30000
4 QOO0 4 QOO0 4, OO0O00 s QOO0 4 OOOO
5 OO0 5 OOO0OO0 50000 s OO0O0O 5 OOO0O0O
g OO0 6 OOOO §OOO0O g OOOO OCOOO
7 OO0 710000 70000 7 OOOO 70000
8 OO0 8 OOO0OO 35 OOO0O g OO0 5 OOOO
9 OO0 9s0OOOO 9 OQOOO 9 OO0 90O0O0O

NO CALCULATOR ALLOWED
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B skCTION 4

A BCD

70000

A B CD
s OO0OO0O

A BCD

90000
ABCOD

100000

ABCD
110000

A B CD

120000

A B CD

130000

A BCD

140000

A B CD

150000

A BCD

16 O000

ABCD
170000

A B CD

180000

A B CD

190000

A B CD
200000

A BCD

210000
A B CD

20000

ABCD
230000

A B CD

240000

A BCD

250000

A B CD
260000

A B CD

270000
A B CD

280000

ABCD
290000

A BCD

300000

CALCULATOR ALLOWED
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Bl SECTION 4 (Continued)

31 32 33 34 35
(N N O O I [ e I I O
; 0O | OO ; 0O ;. 0O | OO
. 0000 . 0000 .O0000 .O0O000 .O000O0
s OO0 (0000 (0000 (0000 (0000
, OO0O 1 0000 ; OO00 ;0000 ; O00O
, 0000 20000 ;0000 0000 0000
3 0000 30000 30000 30000 30000
s OO0 4 0000 40000 ,0000 40000
5 OO0 5 OOOO 50000 5 OO0 5 OO0O0O
s OOOO 6 OCOOO g OOOO g OOOO 5 O0O0OO0O
; 0000 70000 70000 70000 70000
§ OO00O 5§ O000 350000 5§OO000 50000
s O000 90000 0000 0000 0000
36 37 38
I N T I T O
;| 0O | OO | o0O
. 0000 . 0000 . 0000
) OO0 0000 ;0000
; O000 1 0000 1 0000
» 0000 20000 >, 0000
30000 5 Q000 50000 ) 1 \TOR ALLOWED
s 0000 40000 , 0000
5 QOO0 5 OOO0OO0O 50000
g OOOO 5 OOOO g OQOOO
; 0000 70000 70000
s OOOO 8 O0O000 50000
s O000 30000 0000
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- ~ Answer Expl‘anaﬁons L -

Test 5 Answers and Explanations

SECTION | B C A A B D A C D

3 - e s

A D D B D 10 100 3 20/3 56

SECTION

4

Al e s s se ] e

24 5 3 12 6 7/2 12.6 2

. = ‘ SECTION 3 ; -

1. C
4r -35=45+13 — 4r—4s=35+13 — 4(r—s)=48 - r—s=12

2. B
x*—y" =35 > (x+y)(x—y)=35 - 5(x—y)=35 - x-y=7
x+y=5
Addition: 2x=12 — x=6

3. C

1Y ) 1 ) 1 1Y
x——| +4 = X" -2+—+4 > xX"+2+— > | x+—

2
X X X

4, A
If cosa=sind, then a+5=90. — a+b=3x+20+x-10=4x+10 - 4x+10=90 — x=20

5. A

BC =10 and AC =103 — Area of AABC :Mzsoﬁ
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10.

11.

12.

13.

14.

15.

16.

B

V=6 =24 =(if6 )(iv/24) = 1”144 = (~1)(12) = 12

D
0=750+10a — a:iso:—75
10
A
10,4
75
~ A-PB

p=2"d L ppypi-A-d > Pdrd=A-PB d(P+1)=4-PB — d=

B+d P+l
D

a=lengthofanedge — Va*+d*+d* =12 — 3d* =144 > a* =48
Surface area = 6a* = 6 x 48 = 288
A

i 1 3 2
A:EB—FSO - A+B:§B+50+B:500 - 532450 - B:450><§:300
Therefore, 4=500-300=200.

D
A=25+02x and B=40+0.08x — 25+02x=40+0.08x — 0.12x=15 — x=125

D

10x+5 N 10(x~1)+15:10+ 15
x—1 x—1 x-1

B

Tiger: d =20x88=1760
Prey: d=500+20p=1760 - 20p=1260 — p=63

D
P(x)=5x" -3x+4=(x-2)Q(x)+R — P(2)=20-6+4=R — 18=R

10
R*-5%=19 - (R+S)(R-S)=19 — R+S=19and R-S=1 - 2R=20 — R=10
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~ Answer Explanations

17. 100
In group A, there are 40 boys and 50 girls. In group B, there are 3k boys and 2k girls.

043K 10, 360427k =500+20k —> TE=140 - k=20

5042k 9
Therefore, the number of students in group B is 5k =5(20) =100.

18. 3
Identical equation: a—1=0,6-2=0,andc=0 — a=1,56=2,¢c=0 — ag+b+c=3

19.  20/3
é:£:1~2—:2 - r=—and p=10 — p—ﬂ—ﬁ
r 5 6 1 ro3/2 3
20. 56

Ratio of areas of ADBE :AABC =1:4 — k and 4k
The area of the shaded region=4k -k =3k=42 — k=14
Therefore, the area of AABC = 4k =4 x14 = 56.

1 C

2. D
P S 45
—_—_=— 9 X = —
4 x P

3. D

F(T-5)=5(T)-14=21

4 B

5. C
£:k — 2:2.5:k - L=kW =2.5W
14 10

6. B

3B3=25W — W:£:13.2
2.5

7. B
20x2650-500 —> 20x2>150 — x275 —> x=8
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10.

1.

12.

13.

14.

15.

16.

17.

- Answer Explanations
A
4a+b — 8 and 9{l~b :81 — 22(a+b) - 23 and 32((1*})) :34
a+b:% and a—b:-g-:z - az—bzz(a+b)(a—b):%><2:3

B
f(x+2-2)=3(x+2)-5 > f(x)=3x+1

D

Slope of line m is ~—§—. The equation of line /¢ is y :%x. (6, 9) lies on this graph.

C

S5a+b=a-2b — 4da=-3b — ﬁ:i
b 4

B
B
ax+by=5 — y:~%x+% - y:—_—bbx+§ - y:x+% (. a=-b)
A

Four times as fast as she walked —  Time will be % of 14 minutes.

Therefore, 14+—1i+E =21.
4 4

C
Simplify the inequalities. x —2y =8 and x+2y=20 — x=14 and y=3 — x+y=17

A

. . . . 1
Putting (0,0) in the function to determine a. — 0=a(-4)>+8 — a= 3

The linear function is y = x. Solve the equation. —%(x~4)2+8:x — (x—4)2—16+2x:0 -
X' -8x+16-16+2x=0 — x*~6x=0 — x(x-6)=0 — x=r=6
C
4 .
4x-5y-10>0 > Sy<dx-10 — y<§x~2(dottedlme)

yzx’—6x+5 - y=(x- 3)2 ~4 - positive axis of symmetry
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18.

19.

20.

21.

22.

23.

24.

25.

Answer Explanations

Tl 2 o xol=3e46 o x-3ke=7 — x(1-3k)=7 - k:%

3
. 1 . . .
If k=—, thenxx0=7. There is no such a number to satisfy the equation,

A
aY axa a*
Area of the circle= 7z (E) and area of the square = - =5

2
2 2 5.2 Plr—2
Therefore, the area of the shaded region = ﬁZ - % =T 2 2a -4 (”4 )

B

ax+by-2=0 — y= ~%x PERNN ——Z <0 and % <0 (negative slope and negative y-intercept )

Since b <0, @ must be positive.

A
RSO —Jl@_-3-5_ 8
b—a 5-2 3
D
Slope of MT is 171_11:% Slope of line éis—%. Midpoint of MT is (7—2?1,“;1}(4, 6).

. — . . . 42
Therefore, the equation of 4H is y = ~%x +b. Putting (4, 6) in the equation — y= —gx + 5

D
4yt —2x-2y=7 - (x—1)2+(y~1)2=9 — center(1,1) and radius=3

y=k — Inorderto have two intersections: —2<k <4 e

'.x
_____ 35-4. y:_z

A
BC =10sin4=10(0.4)=4 and sind=cosB=04

Therefore, CD =4cosC =4(0.4)=1.6

A
Radius=(11-3)* +(15-0) =17 — Therefore, 3-17=-14. — (-14,0)

Dr. John Chung's SAT Math Test 5
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26.

27.

28.

29.

30.

31.

32.

- Answer Ex‘planaﬁ(ms‘ .

B
(a+b)x* +(a=20)x +k =(k-1)x* +5x+3
a+b=k-1 — a+b=3 — 2a+2b=6

a-2b=5 -> a—-2b=5  From the system of equations: 3a=9 — a=3
k=3
C

Since the radius of the circle is 10, the area of the sector is 1007 =257, OC=5and O4=53

Therefore, the area of the shaded region= 257 — (5)(5\/5 ) ~35.2

B
hzvot~%gt2+40 - h:—%(9.8)t2+196t+40 = h=-4.91> +1961 + 40

Axis of symmetry f = —196

C
h(20) = -4.9(20)" +196(20) + 40 = 2,000
B
: : (k_l)k 2
PS =k -1 and the height is k. — AreazT:IO — kK -k-20=0 - (k-5)(k+4)=0
Therefore, k =5.

24
The x-coordinate of point B is 6 and y-coordinate is y =6(8—6)=12.
Ay Therefore, the area is 4x12 =24.
2 2
=\ (6-12)
'
i
i
1
[ 4
i
i
B X
| ¢+ W
5

z=3-4i - |7=v3’+4% =5
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Answer Explanations

33, 3
Ifx=1 — 4+5y<15 yp=12 > (1,1),(1,2)
Ifx=2 — 8+5y<15, y=1 > (2,1)
34. 12
Ratio of the lengths=1:2:3 — ratioof thcarcas=1:4:9 — £, 4k, 9%
Ok -4k =5k=20 — k=5 — Therefore, the area of the shaded region is 4k — k =3k =12.
35. 6 y
A i CD=24* and AD=2a — Arcaoftherectangle:(2a)(2a2):108
’ 5 a=3 — BC=2a=6
B c(a,a*)
B x
0 ¢
A/ \D(a,~a2)
y=-x
36.  7/20r3.5
S 2t 88420 > 4=l
-8 b 4 2
B
37. 126 6
AB=6-r+8-r=10 — r=2 -
Circumference = 2zr = 4z =12.6. The length of a tangent from a exterior
- point is constant .
A C
8—r
38. 2

F(2)=0 = F(2)=308)-84)+502)-k=0 —> k=2
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Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f(x) is a real number.

REFERENCE

{
sv2
w h b $ %Ix s

b a w3 §
A=rnr’ A=tw 4= 1 bh &P =g+ b? Special Right Triangles
C=2nr 2
h
w v w
] ¢
2 4 4 = l h
V = twh V=nrh V=—nr V"3€W
3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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3 e

If 10x — 5 = a, what is the value of 2x—1?

la—-1<3

A) 2 4 In the absolute value inequality above, how many

5 integers a satisfy the inequality?

a
Bs A) 2

B) 3

0 241 )

5 O 4
D) §+ 5 D) 5

P <

'~
EE

Claire is trying to get in shape for a town summer
walking tour. She starts her exercise by walking on
the treadmill for 20 minutes on the first day. She
adds 5 minutes each day before the tour. At this rate
how many minutes will she be walking on the
treadmill on the 20th day?

13 N i’

The graph of the line ¢ is shown in the xy-plane

above. Which of the following could represent the
graph of line £7?

A) 80 A) x—y+2=0
B) 100 B) x+y-2=0
C) 115

C) x+y+2=0
D) 120

D)y x-y-2=0
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Y
B . :
R y==\f I(x)
2 N ®
\
/ P X
[ O 1
-2

The complete graph of the function £ is shown
above. Which of the following are equal to 2?

I f(-2)
. |FO)
L £(4.7)

A) Tonly

B) Iand IlI only
C) 1I and 11l only
D) 1, il, and III

n i
)

If x is positive, which of the following is equivalent
to the expression above?

N
B) Ix%
Q)

D) x’

290

v

Questions 7 and 8 refer to the following information.

Juniors | Seniors | Total
Physics 80 180
Statistics 100
Total 300

The partially completed table gives the enrollment
for Physics and Statistics at Jade High School. Only
juniors and seniors take these classes.

According to the table, what is the number of juniors
who take Statistics?

A) 20

B) 40

C) 60

D) 80

What percent of juniors is taking Statistics?
A) 6.7
B) 10
C) 20
D) 25




3 e 3

Which of the followigg Fiata sets appears to have the W —dx 5= (x—T)(x~2)+ax+b
smallest standard deviation?

In the equation above, a and b are constants. If the

A) B)
equation is true for all values of x, what are the
e o values of @ and b?
e © o o o o ® o o
® © e o o e e o o o °
1 i 1 X 1 ] 1 I} A 1 1 A) a= —3, bh=-1
i I 1 I | 1 1 ] ] [ I ]
o 1 2 3 4 5 o 1 2 3 4 5 B) a=3,b=-1
Q) D) C) a=-1,b=3
e e
e o D) a=3,b=1
e o e o
[ ] o ® o
o o e © o © o o
1 i 1 L 1 1 L 1 1 1 [ ] 1
I R R B p— T
01 2 3 4 5 01 2 3 4 5 | 12 |
XL

81

Which of the following is equivalent to the
expression above?

2L
Jri10 =x—2 ( 9

What is the solution set for the equation above? B)

>

) {1}

[
{ o
) {6} ) (x2+x+§j
( 1

vs

) {-1,6)

D) No solution
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N

Hx*-5x)=16

What is the sum of the solutions of the equation
above?

A) 5
B) 10

C) 10++/41
D) 10-+/41

v

Questions 14 and 15 refer to the following
information.

STUDENTS' SALARIES
$140]

$120
4

[ ]
a$1oo o ¢
= $80 Lo
A 4

®

A 4

0 1 2 3 4 5 6 7 8
Hours

The scatterplot above shows the salary and hours
worked by 12 students in the library after school,
along with the line of best fit.

292

According to the line of best fit in the scatterplot,

which of the following best approximates the
average salary, in dollars per hour, of the 12 students?

A) 15
B) 16.2
C) 174
D) 20

Based on the information above, if a student works
20 hours, approximately how much will he be paid
for the work?

A) 200

B) 300

C) 350

D) 500




An .7
DIRECTIONS Swer. 12 Answer: 2.5

. Write answer— | 7 | / | 1
For questions 16—20, solve the problem and  in boxes. < Fraction @ @
line

enter your answer in the grid, as described
below, on the answer sheet.

™

(O}<¢— Decimal
point

1. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in —p
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

. Mark no more than one circle in any column.

. No question has a negative answer.

. Some problems may have more than one
answer.

[\S]

[cle] o0 CCOCHOM
PEOEGOEEEOE
OO0 00. ©
0000 GO
OEOEOEOOO
@@@@@@@Q@@g

O]
—

N

5. Mixed numbers such as 31 must be gridded 5
2 Acceptable ways to grid — are:
as350r7/2. (If |3 lé} " 2| is entered into the 3

21/13 6| |o
@P
00,0,

°
Al
(@)

grid, it will be interpreted as % , ot 3% )

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

OEOEEEE

(CIOCOOOM

( JOOCOOCOPEE

(OO0 O

Answer: 201
Either position is correct.

210[1]|2

Note: You
may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

QO

0
QL
o
0,
80
©)

@0 O
OO

(COOOH)
%
<
>
§£D@I©
Ce0e |

©

g@@'@©®~
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v
=

—134-

The function f(x)=x"—6x* -4 is graphed in the
xy-plane as shown above. If the equation y =-3 is

graphed in the plane, how many points of
intersection with the function f are there?

F&) =g~k
g(x)=+3x-2

In the system of equations above, & is a constant.
If f(2)=-3, what is the value of £?

294

4in

A water pipe is in the shape of a circular tube. The
figure above shows the pipe with a portion cut out.
The dimensions of the pipe above are height 10
inches with thickness 4 inches. If the volume of the
figure above is 8007 cubic inches, what is the radius

r of the inner circle in inches?



y
f@)=g" ()~ Tgx)+15 1 y=x'-8r+16
In the equation above, if f(2) =3, what is one \l /
possible value of g(2)? P 0

Figure not drawn to scale.

The graph of y = x* —8x+16 is shown in the
xy-planc above. If point P is the y-intercept of the
graph, what is the area of rectangle OPQR?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.

Dr. John Chung's SAT Math Test 6 295



Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn fo Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of allreal numbers x for

which f(x) is a real number.

REFERENCE

¢ o
w h b $ %l x 5
b a 3 S

A=zr A=tw A= lbh F=ad?+b? Special Right Triangles
C=2xr 2
@ h
w \_
{
1
V= twh V = nr’h yodas V= twh
3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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If (x+3)y=x> —x+12, what is the value of y when
x=37?

A) 3

B) 4

C) o6

D) 8

The total cost of 10 equally priced notebooks is &
dollars. If the cost per book is reduced by $1, how
much will 2 of these notebooks cost at new rate?
A) k-1

B) 2x-2

k
6 —-2
) 5

Dy £_»
10

Dr. John Chung's SAT Math Test 6
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Questions 3 and 4 refer to the following
information.

The cost C for maintenance on a heating system
increases each year by 2.8%. If Mark paid $250 this
year for maintenance, the cost ¢ years from now can

be given by the function C(¢r) =250P".

What is the value of P?

A) 0.28
B) 0.028
C) 1.028
D) 1.28

What is the approximate cost in 4 years?

A) $265
B) $279
C) $310
D) $320
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In the xy-plane, which of the following could be the

graph of the function above?

A Y B)

B X \ > X

/0

)y D) y

0/ - @)
Y AN

.
o

ax+5=08x+b

In the equation above, a and b are constants. For
which of the following values of ¢ and b does the

equation have no solution?
A) a=10, b=5

B) a=5, =08

C) a=08, b=5

D) =038, 6=0.8

208

B <

The graph of y = J3x is shown in the xy-plane
above. What is the measure, in radians, of angle

POR?

A)

B)

9

D)

RN WY BN oy

If i =+/—1, which of the following is equal to

1-i?

i

?

A) —i

B) i+2
C)y -2i
D) i+l



What is the remainder when x? —3x +5 is divided
by x-17?

A) 2

B) 3

C) 4

D)5

10
({56)(45)-2
In the equation above, what is the value of £ ?

A) 4
B) 5
C) 6
D) 7

Dr. John Chung's SAT Math Test 6

ax—-y=1
x+2y=3

If the lines represented above are perpendicular,
which of the following is the value of a?

A) 3
B) 2
C) -2
D) -3

Claire works one week and earns a dollars. If she
had worked 5 more hours, she would have earned b

dollars. If the hourly rate is constant, what is the
hourly rate?

A) b dollars
5
B) 2 dollars
5
6] a?~b dollars

D) b%a dollars
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Questions 13 and 14 refer to the following information.

A community group responded to a survey that asked which holiday is their favorite. The incomplete survey data are
shown in the table above.

How many females responded to the survey that Memorial Day is their favorite holiday?

A) 50
B) 75
C) 90
D) 105

Which of the following categorics accounts for approximately 21 percent of all the survey respondents?

A) Females choosing Memorial Day

Holiday
Thanksgiving | Memorial Day| LaborDay Total
Males 40 35 125
Gender
Females 63
Total 140 109 352

B) Males choosing Labor Day

C) Females choosing Thanksgiving

D) Females choosing Labor Day
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4

C=-15K+300

The linear equation above shows the cost, C, of

producing K toys. Based on the information, which
of the following must be true?

I. There is a positive correlation between
C and XK.

II. When the company produces 20 toys, the cost
is $270.

III. As K increases by 10, C decreases by $15.

A) Il only

B) Iand II only
C) Tand Il only
D) Il and III only

If x* +kx+k+1=(x+ p)(x+2) forall values of x

and £ and p are constants, what is the value of k?

A) S
B) 4
C) 3
D) 2

Dr. John Chung's SAT Math Test 6
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Ff(x)=2x*-3
In the equation above, if % / (V) =3, what s the

value of £?

A) 3
B) 4
Q) s
D) 6

B(-6v2,6V2)

/\Angle AOB

o

Y
A

A(6x/§, 6)

v
o

In the xy-plane above, what is the measure, in
radians, of angle AOB?

A 3
B)

o) X

D) —
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P(a, b)

v
=

o[ (4.0)

In the xy-plane above, the figure shows a regular
hexagon with side length of 5. What is the value of

a?

A) 10.5
B) 11
C) 115
D) 12

y>-2x+a
y<3x+b

“In the system of inequalities, « and b are constants.

In the xy-plane ,if (0,1) is a solution to the system.

Which of the following must be true?
A) a>b

B) a=b

C) a<bd

D) a=-b

302

4

(x=D(x* +2x-1)=0

Which of the following is the solution set of the
equation above?

" {1, 1iﬁ}
2

B) {1, -2:&\/5}
2

0 {1, ~2+2V2

D) {I, -1++2]

A

In the figure above, If AB I C—D, which of the

following must be true?
A) BE-CE=AE-DE

B) /ABE=/CDE

C) BC 1 AD

by AB_BE
cD CE



-6

In the xy-plane above, the function f is defined by
f(x)=2x" +3x* + ax+ b, where a and b are
constants. If the graph of f intersects the x-axis at
three points, what is the value of a?

A) 11

B) 5

C) -5

D) -11

gx)=f(x-3)-10
If the slope of the linear function £ is % , what is

the slope of the function g shown above?

2
A) -2
5
B) -
2
0 5
5
D) >

Dr. John Chung's SAT Math Test 6

4

A certain dancing group does not receive applicants
whose height is less than 5 feet or more than 6 feet.
Which of the following inequalities can be used to
determine the height /%, in feet, of applicants who
are not accepted in the group?

A) |n-5>6
B) |h-6|>5
C) |h-5.5]<0.5

D) |h-55>05

al+3a'-10=0

In the equation above, a > 0. What is the value of
a?

A)

(SR SR

B)
C 3

D) 4
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Q

In the figure above, if the volume of the cube is 64,
what is the length of diagonal @ ?

A) 4

B) 442
C) 43
D) 82

2
F=kX
r

In the equation above, k is a constant. If v is tripled
and r is halved, which of the following is true?

A) F istripled.

B) F is multiplied by 8.

C) F is multiplied by 12.

D) F is multiplied by 18.
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i () ey
Note: Figure not drawn to scale.

In an isosceles triangle with a height 10 and a base

10, a square is inscribed with side x along the base
of the triangle as shown above. What is the area of

the square?

A) 16

B) 25

C) 26.25

D) 36

k-3]=10
Im+3|=6

In the system of equation above, what is the greatest
value of k—m?

A) 10
B) 16
C) 22
D) 24



Answer: 2.5

1
g
S~

5

~
N

Write answer—p o
DIRECTIONS in boxes.
For questions 31-38, solve the problem and

enter your answer in the grid, as described
below, on the answer sheet.

<4— Fraction
line

\
.\
@':

@0

S0 [OO0CC)

4 Decimal
point

Grid in —p
result.
1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the
circles are filled in correctly.
2. Mark no more than one circle in any column.
. No question has a negative answer.
4. Some problems may have more than one

OEOEEEO@®OOON

000000000
OEOEOEOO®D
CEOQRLELBOSO

OO _O |
CICCC0CCOCH Y

—

(8]

2
answer. Acceptable ways to grid 3 are:

.16166] [.]

1
5. Mixed numbers such as 3— must be gridded
2 g 21/13

as3.50r7/2. (If %‘r}_‘ is entered into the @‘.
6,6)®

grid, it will be interpreted as % , ot 3% J)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

DOOLEOOOO
( JOOCOOCCIONE

OO

00
00
@)
0.0
00
06
©

(GO COCHY

Answer: 201
Either position is correct. Note: You
21011112 may start your

answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

©

(COOCHY)
:

>

E:@Q

@

OO0

0
9]
@)
®
)
()
©)

o O
©)

Q
@)
©
O;
®
®

C00 OOSE
OO

@
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Note: Figure not drawn to scale.

In the rectangle above, tan /BAP = % and

tan ZCDP = -2~ What is the value of E]i ?
5 CP

4
S 1 ’
a

In the equation above, a > 0. What is the value of
x?

306

N 1
Kinetic energy = Emv2

In the equation above, kinetic energy is the energy of
motion, where m is the mass and v is the speed of
an object. If a £-kg roller coaster car is moving 16
meters per second and the other 2k-kg roller coaster
is moving 8 meters per second, what is the ratio of
the kinetic energy of the £-kg roller coaster to the

kinetic energy of the 2k-kg roller coaster?

| 34
h=3t(18 1)

An arrow is shot upward on the moon with an initial
velocity of 54 meters per second and returns to the
surface. If the height is given by the equation above,
what is the maximum height, in meters, that the
arrow can reach?



C g(x)=x+2

B X B X
0 (4,0) \_ -4 0 D

In the xy-plane above, the graphs of functions f
In the xy-plane above, the graphs of line £ and line and g intersect at points B and C. What is the area
m intersect at point P. If line £ is perpendicular to of quadrilateral ABCD?

line m, what is the length of OP ?

gx)=2f(x)+k

m : In the equation above, f(x) is a lincar function and
k is a constant. If g(2)=10 and g(5) =18, what is

15x+9y =5 )
the slope of the function f(x) ?

ax+by=1

In the system of equations above, a and b are

constants, where b > 0. If the system has infinitely
many solutions, what is the value of a?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

B secrions
A BCD A B CD A B CD A B CD A B CD
10000 40000 70000 10000 130000
A BCD A B CD A B CD A B CD A B CD
20000 50000 80000 110000 140000
A BCD A B CD A B CD A B CD A B CD
30000 60000 90000 120000 150000
16 17 18 19 20
O I I (T I T R O O O
;] OO ;] OO ;] OO ;| OO ;] OO
ololole QOO0 . 0000 .O0O000 .0000
0 OO0 (0000 (0000 (0000 (0000
1 O000 1 OO0 1 0000 10000 1 0000
s OO0 20000 ;0000 ;0000 ;0000
3 O0O00 30000 30000 30000 30000
s OO0 4 O000 4, 0000 40000 40000
s OO00 5 O000 50000 50000 ;50000
s OO000O §0O000 §O0O000 0000 §OO00OO
;7 O000 70000 70000 70000 70000
§ OO00O 8 O0O00 50000 5§OO0O0O0O §OO0OO
s OO0 9I0000 0000 0000 0000

NO CALCULATOR ALLOWED

Dr. John Chung's SAT Math Test 6
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B sECTION 4

ABC AB CD ABCD ABCD A B CD
1000 70000 130000 10000 250000
ABC AB CD ABCD A B CD ABCD
2000 sO000 110000 200000 260000
ABC ABCD ABCD ABCD ABCD
3000 30000 150000 210000 210000
ABC ABCD ABGCD ABCD A B COD
40000 10000 180000 20000 280000
ABC ABCD ABCD A B CD A B COD
5O000 11OOOO0 170000 230000 200000
ABC ABCD ABCD A B CD A B CD
60000 120000 18OOOO 220000 3000000
CALCULATOR ALLOWED

310




B SECTION 4 (Continued)

31 32 33 34 35

1 e I I
;] OO ;] OO ;. OO ;] OO / OO
NeoleolololNNeololololmneololole NololololNeleolele)
0 QOO0 o OOO0OO (0000 0 QOO0 (0000
1 QOO0 1 OOO0O0 1 0000 10000 1 OO0O0
2 OO0 2 0OO0O0 L, 0000 2 OO0 2, 0000
3 OO0 30000 30000 3 OO0O0O0O 30000
s OOO0O 4 OOOO 4, OO0OO0 410000 40000
5 OO0 5 OOO0OO0O 50000 50000 50000
s OO0 5 OO00O 0OO0O0O0O s OOOO 5 OOO0O
7 QOO0 70000 70000 7 OO0OO 70000
g QOO0 80000 350000 g OOOO 8 OOOO
9 QOO0 9IOQOO0OO0OO OO0OOO 9 OOOO 9OOOO
36 37 38

Iy Y Y O I
/ QO ;. QOO / QO
. 0000 . OO0 . 0000
0 OO0 (OOO0O (O00O0
1 OO0 1 OO0 1 OO0
2 OO0 20000 , O0000
3 QOO0 30000 30000 ,
L, 0000 4 0000 L, OOO0O CALCULATOR ALLOWED
5 OO0 5 OOOO 5 OOO0O
g OO0 5 0OOO0OO0 ;OOOO
7 OO0 70000 70000
8 QOO0 8§0O0O0OO 3§OOOO
9 OO0 90000 O0O00O0

Dr. John Chung's SAT Math Test 6
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Test 6 Answers and Explanations

Lh o g L 4 5 6J e

SECTION B C D B D D A

3 N 12 :‘ r 13 14 l 5 16 Lo .

o [ 1 l 20

8 3,4 128

SECTION

4

5/6 1 2 243 24 5 1.5

4/3

- | SECTION 3

1. B

10x—5=a — 52x-D=a — 2x~1:%

2. C
20+19x5=115

3. D
la-1<3 - -3<a-1<3 > -2<a<4 — Sintegers: —1,0,1,2,3,

4. B
Only B has a negative slope and positive y-intercept.

5. D
F2)=2,

f|=|-2|=2, f@n=2

6. D

3 ) 1 5.4
( xlS)( xs):xs/sxz;/z:xx _ )0

Dr. John Chung's SAT Math Test 6
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| “‘AIISIWer‘ Explanatiﬂns

7 A
Juniors Seniors Total
8. C Physics 80 100 180
% =20% Statistics 20 100 120
Total 100 200 300

9. C

The data are not spread farther from the mean than any other data.

10. B
Jr+10 =x-2 = x+10=x*—4x+4 - x*-5x-6=0 — (x—6)(x+1)=0 — x=6or—1
When x =-1, it's undefined. Therefore, x = {6} .

11. C

X —dx+5=(x-Dx-)+ax+b — x*—dx+5=x>+(a-3x+2+b — a-3=—4and5=2+h
Therefore, a=—-1and b =3.

P e

13. A

4(x* -5x)=16 — x?-5x-4=0 — Sum of the solutions is b —"(;5) =5
a

14. C

589 ~17.5 — 17.4 is closest to the number.

15. C
y=175x — y=17.5x20=350 3%
8
16. 2
] >
4 y=-3
17. 5

F@2)=g@)-k=-3 —> g2)=k-3
g(2)=,/3(2)-2:2 ->» Therefore, k —-3=2 — k=5.
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AnsWer‘Explanaﬁans o

18. 8
Volume = z((r +4)” = )x10=8007 — (r+4)° =17 =80 — 8 +16=80 — r=8

19. 3or4
f(x)zgz(x)—7g(x)+15 - f(2):g2(2)—7g(2)+15=3 — g2(2)—7g(2)+12=0

(22)-3)(g2)-4)=0 - g(2)=3or4
y

20. 128 A y:x2—8x+16
\| The equation of line FQ is y=16.
0,16) p 0 X —8x+16=16 — x*—8x=x(x—8)=0
Therefore, OR =8. Area=8x16 =128
O R > X

1. A
(x+3)y=x"—x+12 > 6y=9-3+12 — y=3

2. C

Original price per book = I% — New price is % —1 — Price for 2 books = 2(% - 1) = % -2

3. C
C(f)=250P" =250(1+0.028) — P=1.028

4. B
€ =250(1.028)" ~ 279

5. C
When x=0, y=—-4 and wheny=0, x=4. — positive x-intercept and negetive y-intercept
Or, y=x-4.

6. D

ax+5=08x+b —> (a—08)x=b-5
Choice C) a=08, b=5 — 0(x)=0 — infinitely many solution
Choice D) a=0.8, b=0.8 — 0(x)=-42 — no solution
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10.

11.

12.

13.

14.

15.

16.

C
. . \/“ o /4 y
Since slope is /3, ZPOR =60 :?. A y =[3x
2
¢ V3
1-i* 2xi 2i ,
= m =2 1
i ixi -1 B X
B
Py=1-3+5=3
D
b 1 1 7 7
(416)(48)=2 — 16k x8k =(128)k =25 =2' o=l o k=T
B
ax—-y=1 — y=ax-1
1 3 ~> a is anegativ reciprocal of the other slope. — a=2
x+2y=3 > y=——x+—
22
D
b-a
a+5x=b — Sx=b-a —> x= z
C Holiday
Thanksgiving | Memorial Day | Labor Day Total
Males 40 50 35 125
Gender

Females 63 90 74 227

Total 103 140 109 352
D

352x0.21=73.92 — females choosing Labor Day

D

A

f(-2)=4-2k+k+1=0 — k=5

Or

C btk rl=(x+p)x+2) - X Hke+k+1=x* +Q+p)x+2p — k=2+pand k+1=2p
kil=2k—4 —> k=5
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Answer Expla‘nations

17. D

%f(\/;):?, > f(VE)=9 > 2k-3=9 > k=6

8. D 7 ZAOB =105 — 105 x—"— ="
B(-6v2, 642) 180° 12
(643, 6)
Angle AOB
45° 30°
0 > X
Y
19. C )
a=9+25=115
P(a, b)
5 - 60°

-

s .-
> X
Ol (40 (9,0)'\ s

20. C
Putting (0,1) in the inequalities.
I>gand 1<b — b>a

21. D
Use quadratic formula.

22. D
The triangles are similar.

23. D
fO)=b=—6 — b=-6 — f(2)=16+12+2a-6=0 — 2a=-22 — a=-11

24. C
Translate doesn’t affect the slope.

25. D
If h>6 or h<5, Notaccepted. — |h—5.5>0.5

26. A
b 1 3 ) 11
a7 430711020 > —+=-10=0 - 104’ -3a-1=0 > (Sa+D)2a-)=0 > a=-_or_

a a

Therefore, a = (a > 0)

B | =

Dr. John Chung's SAT Math Test 6 317



27.

28.

29.

30.

31.

32.

33.

. Answel‘EXplaﬁam’ns |

C

The length of an edge is 4. The length of a diagonal = V4% + 4% + 4% = Jag =43

D
2

3y 2 2
AL YO _p ¥ (18)=18F

1?) )

2

32
Or, use convenient number. (k=1, v=lLandr=1) — F=1 — F' =1 = 18
2
B ------------- ‘ ‘_--
104 x _
Similar: 20=F =X, 10x=100-10x
10 10
x 10 - 20x=100 - x=5
Therefore, the area of the square is 25.

y " 2

i 10 >
C
lk-3/=10 — k=13,-7 _

Therefore, the greatest value of £ —m is 13 —(-9) =22.
|m+3|:6 - m=3,-9
5/6
/ 3a
a 3a=5b — Usea=5andb=3 —
2b
5b
1
2 1 —4x 2 —4x 2.4 :
a(.m) :["j a +2x+1 :(a‘l) N +2x+1 :a4" N x2 $2x41=4x
a

2-2x+1=0 > (x-1)°=0 - x=1
2

KE, ]g<2/{)(8)2 2x8x8

318



-  Answer Explanations -

34, 243
When ¢ =9, it is the maximum height. s =3x9(18-9) = 243

35. 24 P s

Area of the triangle: 3

3><4:5><()P N 0}):3><4:2.4

2 2

0 4

36. 5

E:?_:é RN b2:9 - Hp=3 1—5:3 — a=5

a b 1 a
37. 7.5 f(x)=x* AS)

2 2 o_ _ _

X' =x+2 - x'-x-2=0 - (x-2)(x+1)=0 c T)=x+2

x=-1,2 (2,4

. (1+4)3
The area of trapezoid is ~———=7.5
(-L1)B
= A > X

38 4 “ 4 oD

3 3

18—k
gO)=2/G)+k=18 - f(5)=—"= 1810
NP AVIORVORES S
gQ)=2f2)+k=10 — f(2):——2——

IO -1 4

Slope of the function
5-2 3
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Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1—15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—29, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

REFERENCE
4 o
’ : b c /“x S
b a 3 S

A=nr’ A=tw A= lbh 2 =gt b2 Special Right Triangles
C=2nr 2 -
h é
w N7
4
V =twh V=7nr*h V:%ﬁr3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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3

2<x<10

Which of the following is equivalent to the
expression above?

3

f(x)=—§x+b

In the function above, b is a constant. If f(9) =35,
what is the value of f(3)?

A) |x+6/=4
B) |x+6|<4 A) 15
B) 10
C) |x—6|>4
C) -15
D) |x-¢[<4 D) -25

Y
“ L
® -2 1
x —_—
e ° ° (\/; j
°
o ° Which of the following is equivalent to the
® o expression shown above?
0
A)

L
Jx*
5 ¥
In the scatter plot above, what correlation coefficient ) 2
best fits the data?
1
0 —
3
A) -1 \/;—
B) —0.95 D) 1
3
C) 095 X
D) 1

Dr. John Chung's SAT Math Test 7
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4

E

D 7 c

In the rectangle above, E and F are the midpoints

of BC and CD respectively. If the value of
sin Z/BAE is 0.6, what is the value of tan LEFC ?

A)
B)
@)

D)

PRjw NTW W o~

If f(2x)=3x+1, which of the following represents
f(x)?

A) S(3x+1)
2
1
B) —x+1
2
O) Ex+1
2

D) Ex+2
2

324

(=2

Which of the following is equivalent to the
expression above?

1

2

A) a —?

B) aerL2
a

C) o +L2+2
a

D) a2+i2—2
a



3

v

Questions 8 and 9 refer to the following information.

The price of a smart phone in 2015 is $300. The
product will decrease in value at a rate of $20 per year.
P is the dollar value of the smart phone and ¢

(0<1<10) is the number of years from 2015.

Based on the information above, which of the
following represents the price, in dollars, in terms of

£?

A) P=300(1+0.15)
B) P =300-20¢

C) P =300+20¢

D) P=300(1-0.15)

In how many years will the value of the smart phone
be $200?

A)3

B) 4

C) s

D)6

Dr. John Chung's SAT Math Test 7

1 1
—x—-—y=10
37767

Which of the following equations represents a line
that is parallel to the graph of the equation above?

A) 4x+y=5
B) 2x+4y=9
C) 5x—-10y =9

D) 10x-5y=11

Which of the following is the solution to the equation
above?

2

A =
) 3
3

B =
) 2
2

o) -2
) 3

D) Undefined
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yv=k
y=(x+5(x-5)

In the system of equations above, £ is a constant. If
the system has no solution, which of the following
could be the value of £?

A) 50
B) 25
C) -25
D) -50

f)=2(x—a) +b
In the function above, @ and & are constants. If

f(x)= 2x% —4x+27 is equivalent to the expression
above, what is the value of 5 ?

A) 25
B) 26
C) 28
D) 32

326

If a>1, which of the following is equivalent to

A)
3a+2

B
) 3a-2

9

3a+2

D) 3a-2

3x

Ifdx—y= 2 , what is the value of 8 ?
3 27

A) 3
B) 9
C) 27
D) 81



e - 3

:
£
g
|

Answer: 2.5

DIRECTION S
Write answer—p

For questions 16—20, solve the problem and  in boxes.
enter your answer in the grid, as described
below, on the answer sheet.

~
~
N
Ul

<«— Fraction
line

S
S

O|@®| (D¢ Decimal

point

1. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in —
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

2. Mark no more than one circle in any column.

. No question has a negative answer.

. Some problems may have more than one

answer.

CEOEOEC [N SI-

[GC] OO0 COOCHY,
000000000
CI0C00COC. I©
OEOOOEEEO_©
0000000 00
OO
OO

w

—

N

5. Mixed numbers such as 31 must be gridded 2
2 Acceptable ways to grid — are:
as3.50r7/2. (If 3!%!" 2| is entered into the 3

grid, it will be interpreted as % , ot 3% )

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

(OO _O

©
OO0 _ @
( OO OOCOEE

Answer: 201
Either position is correct.

2

Note: You
may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

o000 BN [s)
e@@.@b —
o 1O
000 N

1
Q@ 9,
ol
0, @
ool
@ ®

(CCOCHY)
(OO
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For the function f, y= f(x) is inversely

proportional to x. If f(5) =24, what is the value of + ! g
fQoy?
A
B X
B C 0 B
E
A D

The graphs of 7(x) = ax® and g(x) = x are shown

- . 2
In the rectangle above, the length of AE is 5 of the in the xy-plane above, where a is a constant. If the

length of AC . If the area of aAED is 18, what is

area of AAOB is l, what is the value of a?
the area of ACED? 8

14 a b
C = T
x*=3x-10 x-5 x+2
In the equation above, a and b are constants. If the
equation is true for all values of x except 5 and -2,
- what is the value of a?
X
B ] A

In the figure above, the value of sinx is 0.6 and the
length of 4B is 12. What is the area of AUBC ?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve cach problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

NOTE

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

fmmﬂb

A=7r’

A=tw - C=d+b* Spemal Right Trianglk
C=2nr
w . .
‘ 1
VZKW}Z V = 7[}" Vfg-ﬁr V:§€W/’l

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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4

A V4 l
N\ A (2x-25)
_ LN )
g \ (4x +10)° i
° 7/
= 500 \V/
= / \ In the figure above, lines ¢ and m are parallel. What
g / is the value of x?
~
' \ A) 30
100 \"/ > B) 325
0 1 2 3 4 5 6 7 8 9 10 C) 35
Day
Peter opened a hardware store recently. The graph D) 37.5
above shows the profit during the first 10 business
days. On which interval is the profit strictly increasing?
A) Between day 1 and 3
B) Between day 3 and 4
C) Between day 4 and 6 n
D) Between day 6 and 10 If x+y=12 and x — y =4, what is the value of
X y? \
R ; T
x x>\ 3
If —=2, what is the value of 6] — [—j" A) 3
y v A\ 2x
B) 6
A) 18 O 8
B) 15 D)9
O 12
D) 9
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C(t) =110t + 300

The cost C, in dollars, of renting a town party room
is modeled by the function above, where ¢ is the
number of hours used. Claire rented the room for 5
hours, but she wants to add two more hours. How
much more will she pay for using additional hours?
A) $200

B) $220

C) $500

D) $520

500 -

400 /

300 //
200 /
/

100 /

0 2 4 6 8 10
Time (hours)

Distance (in miles)

v

Jessica is travelling to Washington D.C. The graph
above shows the distance she traveled during the first
10 hours. In which time interval did the graph show
the greatest average rate of change?

A) Between 0 and 2

B) Between 2 and 4

C) Between 4 and 6

D) Between 8 and 10
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For what value of n is In - lO[ <07?

A) -5
B) 5
C) 15

D) There is no such value of .

Fx)=x*+ke—5

In the equation above, & is a constant. If f(-2)=3,
what is the value of f(2)?

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



4

v

Questions 9 and 10 refer to the following
information.

C(n)=40n+800
n{t) =30t

A company produces a smartphone for which the
weekly cost of producing » units is C, in dollars. The

weekly cost C and the number of units # produced in
¢ hours are given by the equations above.

What will be the increase in cost if the number of
units increases by 1007

A) $800

B) $2000

C) $4000

D) $4800

If the weekly cost increases to $20,000, how many
hours will it take to produce the units?

A) 16

B) 20

C) 40

D) 48

Dr. John Chung's SAT Math Test 7
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(?](d%—bi):l

In the equation above, a and b are constants. If

i= \/—_1, what is the value of a?

1
A
1
B) —
1
) 5
1
D) -

i |
e
X 0.9 y=3rr
P P(a, 0) >
~ 1) \
0

Note: Figure not drawn to scale.

In the xy-plane above, the graph of y = %x +2 is
perpendicular to the graph of line £. What is the
value of a?

A) 2

B) 3

C) 4

D) 45
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Boy's Shoe Size| 7 | 7.5 | 8 8.5

Foot Length (in)| 9.25] 9.5 | 9.75] 10

The table shows the relationship of a boy’s shoe size
and the length of a boy’s foot, in inches. What is the
correlation coefficient?

A) -1
B) -0.95
C) 0.95
D) 1

In triangle RST , if cos ZR =sin ZT , which of the
following must be true?

A) Triangle RST is equilateral.

B) Triangle RST is isosceles.

C) Triangle RST is an obtuse triangle.

D) Triangle RST is a right triangle.
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B,
Ll

v
=

KR

The graph of a quadratic function

F(x)=ax® + bx+c is shown in the xy-plane above.
Which of the following must be true?

1. a>0
II. >0
. ¢>0

A) Tonly

B) Iand H only
C) II and HI only
D) L1IL and I1I

1. 1.1
127 24773
5x+3y=2

If (a, b) is the solution to the system of equations

above, what is the value of a?

A) =2
B) -1
) 1
D) 2
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4

Questions 17 and 18 refer to the following
information

Survey Results
l;(;xtrsnber of East Village | West Village
0 10 25
1 40 20
2 35 35
3 10 15
4 5 5

A statistician chose 100 families at random from each
of two towns and asked how many pets they own. The
results are shown in the table above. There is a total of
10,000 families in East village and 15,000 families in
West village.

What is the median number of pets for all families
surveyed?

Ay 1

B) 1.5

O 2

D) 3

What is the expected total number of families, who
own 3 pets in the two villages?

A) 25

B) 1,000

C) 2,000

D) 3,125

Dr. John Chung's SAT Math Test 7

x2+y2—6x~8y:0

The equation of a circle in the xp-plane is shown

above. What is the area of the circle?

A) 157
B) 31.4
C) 62.8
D) 78.5

A B C D

Note: Figure not drawn to scale.

In the figure above, AB: BC:CD=3:5:2, Ifthe
sum of the areas of the shaded regions is 13, what is
the area of AEBC?

A) 13
B) 17
C) 20
D) 25
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K<-6 or K>14

Which of the following is equivalent to the
expression of inequalities above?

A) |K+4|<10
B) |K+4|>10
C) |K-4/<10

D) |K-4/210

Figure 1 Figure 2

In the figures above, both of the water tanks are in
the shape of a right circular cone. If the larger tank
can hold 125 gallons of water, how many gallons of
water can the smaller tank hold?

A) S

B) 25

C) 31.25

D) 62.5

336

In the figure above, right triangle RST bordered by
three semicircles on cach side. If the area of
semicircle I is 8 and the area of semicircle 11 is 24,

what is the length of ST ?

A)

B)

&)

D)

e e ME §s
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The graph of g is shown in the xy-plane above. If
f(x)=2g(x)—5, what is the average rate of change
of f(x) between -2 and 4°?

L
b !
0!
b !

If the value of k7 is twice the value of 4k™%, what
is the value of £?

A)

N

I

B)

O 2

D) 4

Dr. John Chung's SAT Math Test 7

In the figure above, a right cylinder is inscribed in a
sphere with radius 10. If the radius of the circular
base of the cylinder is 6, what is the volume of the
cylinder?

A) 144r

B) 288x

C) S76x

D) 720x

A carton contains k& boxes of paper cups and each
box contains 100 paper cups. If the carton cost d
dollars, what is the cost per paper cup in cents?

A) kd

B)

|

C) —
1004

D) 1004
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In the xy-plane above, lines ¢ and m are parallel
and intersect the x-axis at x=agand x=5

respectively. If a + b =8, what is the value of a?

A) 15
B) 2
C) 2.5
D) 3

(k-2a)x+k-11=5

In the equation above, a and & are constants. If the

equation has infinitely many solutions, what is the
value of a?

A) 8
B) 16
C) 20
D) 24
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p=lax(z-6)

(3.3)

0 (6,0)

The graph of y = l ax(x —6) | is shown in the
xy-plane above. Which of the following could be

the value of a?

n -
y !
0 2
D) 3



]
z
o
|

Answer: 2.5

2|.15

~

Write answer—p
DIRECTIONS in boxes.

For questions 31-38, solve the problem and
enter your answer in the grid, as described
below, on the answer sheet.

<«4— Fraction
line

N

©EHOEOEOEO@®O

<4— Decimal
point

Grid in —p
result.
1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the
circles are filled in correctly.
2. Mark no more than one circle in any column.
. No question has a negative answer.
4. Some problems may have more than one
answer.

OEOEEEEEOO® ~
PEOEGEEE®DOO — |
OO [~ S
OEEEGEEEO _©
OEEEOEO®OOO)
OEOO@ELEOE)

CE@OOOOD O |

—

W

.2
Acceptable ways to grid 3 are:

66|6| |e

5. Mixed numbers such as 3% must be gridded

as3.50r7/2. (If 3i1 /i 2| is entered into the
o]l ]

grid, it will be interpreted as % , ot 3% J)

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

GOEREEO_O
OO0 _@®

©
( JOOIOOOCOPEE

Answer: 201
Either position is correct. Note: You
01112 1 may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

COBSOROON

(COOCHY
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y=2x-8

In the figure above, O is the center of the circle. If
the area of the circle is 100z and measure of angle

The lines with equations y = %—x and y =2x-8 are

) ) POR is z radians, what is the area of
shown in the xy-plane above. What is the area of 6

riangle OPR? parallelogram OPQOR?

Y
'y
R(6,k) y=-3x+1200
y=15x+300
0 In the xy-plane above, a point with coordinates
(r, 5) lies in the solution set of the system of
inequalities above. What is the minimum possible
B X value of §7?
0 P(2,0)

In the xy-plane above, the slope of }’@ is —1 and

the slope of OR is 5 What is the slope of PR?

340
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A consumer analyst believes that a new car will lose 18
C(4,11) percent of its value every year. After n years, the
value of a new car that costs $20,000 is modeled by

V() =20,000-C", where V is the value of the car

after n years.

Based on the information above, what is the value of
o C?

A(—4,3) B(6,3)

v
=

In the xy-plane above, what is the area of
triangle ABC?

ey
A "

To the nearest dollar, what is the value of the car 5
years after it was purchased? (Note: Disregard the
$ sign when gridding your answer.)

SI 0 \R

The graph of y =—(x —~2)(x +5) is shown in the
xy-plane above. What is the area of triangle STR?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

B seEcTION 3
ABC D A B CD ABCD ABCD ABCOD
10000 40000 70000 100000 130000
ABC D ABCOD ABCOD ABCD A B CD
20000 50000 80OO0O0OO 110000 140000
ABC D ABCD ABCOD ABGCOD ABCOD
30000 60000 90000 120000 150000
16 17 18 19 20
N T Y s Y N Ty O T I A I O
;I OO ;1 OO ;] OO ;] OO ;] OO
QOO0 . OOO0O . OO0 NeolololommNeoleolole
0 OOOO o OOOO (0000 0 OOOO (OO0O0O
1 QOO0 1 OOO0OO 1 OO0O0O 1 OO0 1 OOO0O
2 QOO 20000 ; OO000 2 OOOO , OOO0O
3 OO00O 30000 30000 3 OOOCO 30000
4 OO0 4 OOOO 4, O00O0 s OOOO 4 OO00O0O
5 OO0 5 OOO0OO0 50000 5 OO0O0O 5 OOO0O
6 OOOO 5 OO0O0OO0O OO0O0O e OOOO 5 OOOO
7 QOO0 70000 70000 7 OOOO 70000
8§ OO0 8 OOOO 3OOOO g OOOO 5§ OOOO
9 OO0 90000 9 OOOO 9 OO0 90000

NO CALCULATOR ALLOWED

Dr. John Chung's SAT Math Test 7
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Bl sECTION 4

A B CD

70000

ABCD
s OO0O0

A B CD

30000
A B CD

100000

A B CD
110000

A B CD

120000

A BCD

130000

ABCOD
140000

A B CD

150000
A B CD

16 O000

A B CD
170000

A B CD

180000

A B CD

19 0000

A BCD
200000

A B CD

210000
A B CD

220000

A B CD
230000

A BCD

240000

A B CD

250000

A B CD
260000

A B CD

270000
ABCD

2800000

ABCOD
290000

A B CD

300000

CALCULATOR ALLOWED
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Bl SECTION 4 (Continued)

31 32 33 34 35
(N I I L1 1 | [ I I I e I O
/ QO / OO / OO / QO / OO
0 QOO0 OO0 0000 0 OOOO (OO0OO0O
1 OO0 1 OOOO 1 0000 1 OOO0O 1 OOO0O
, 0000 20000 ;0000 ;0000 ;0000
3 OO0 3 OOO0O0O 3 OO0 3 OOO0O0O 30000
s OO0 4 OOO0OO 4 0000 4 OO0 4 OO00O
5 OO0 5 OOO0OO 5 0000 5 OOOO 5 OOO0O0O
g OO0 §0OO0O0O 50000 g OOOO 5 OO0OO0O
7 OO0 70000 7 OOOO 7 OOOO 70000
g OO0 8 OOO0OO g OOOO g OOOO 580000
s OO0 90000 30000 0000 30000
36 37 38
[ N O T O
/ OO / QO / Ol®)
0 OOOO  OOOO 0 OOOO
1 OOQO0O 1 OO0 1 OOO00O
2 OOO0OO 2 0000 2 OOOO
3 0000 3 QOO0 30000 (. \y 1y ATOR ALLOWED
s OQOOCO 4 OO0 4 O000
5 OO0 5 OOOO 5 OOOO
e OOOO 6 OCOOO g OQOOO
7 QOO0 70000 70000
g OO0 8 OOOO g OOOO
9 QOO0 90000 9 OOOO
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- - Answer Explanations -

Test 7 Answers and Explanations

SECTION | B A A D C D B C D

3 0 u e s e B

SECTION [—

4 Tala

.

8 5/4 50 1050 40 35 0.82 7415

1. D

2+10

Midpoint = =6 and distance=10-6=4 — |x—6/<4

2. B

3. A

f(9):-~§—(9)+b:5 - b=20 — f(3):—§(3)+20:15

EC 6 10

tan LZEFC = andsin ZBAE = m (Use these numbers)

tan ZEFC =

6
4
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10.

11.

12.

13.

14.

15.

16.

17.

 Answer Explanations

C

.X, . X 3
Putting Em the equation — f(x)=3 5 +1:5x+1
D
B
C

200=300-20r — 206=100 — ¢=5

D
lx—lyle — 2x -y =60 is parallel to 10x—5y =11, because E—:i;tgg.
3 6 o -5 11
C

Y72 5 ¥ 4 xex-2 o xe2

X X 3
D

Minimum of y = (x+5)(x—5) is f(0)=-25. Therefore, if k =-50, no solution.

A
f@)=2x" 4x+27 > f(x)=2(x -2x+1)+25 > f(x)=2(x-1)"+25
Therefore, a=1and b=25.

C
2 2
-z 1-—19
P e aen
o d (a—~4~j9a 90> =4 (3a+2)(3a-2) 3a+2
9a 9a
B
=——=3""Y=3=9 because 3(4x—y)=3| = |=2.
277 3V (=) 3
12
5x24=10x f(10) — f(lO):—l—l%Q:IZ

27
AE 2 area of AAED 18 2
_E _y, dra ol AARY

—_—=— = x=27
C

area of ACED x 3
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AnSwer Explanations

18. 54
8 =12 — k=15
91 10k =15
Therefore, the area is =54 6k =9
19. 4 |
kxk _1 8k =12

Since O4 = AB =k , the area of AOAB =

- k :% — The coordinates of point A4 is (%, —12—)

3
Putting the ordered pairin y=ax® — % = a[%) - % = a(%) - a=4

20. 2

14 a b
2 - +
x“=3x—-10 x-5 x+2

- ld=a(x+2)+b(x~5) — Ix=5thenld=Ta — a=2.

1. B
2. A

6(%}(%] = 9[5} :9&] =9(2)=18
3. B

2x—25+4x+10=180 — 6x=195 —» x=325

4. A
X —y* 64-16
2x 16

3

System of equations: x=8 and y=4 —

5. B
Hourly rate is $110.  — 2x110=$220

6. B
Between 2 and 4, the graph has the greatest slope.

7. D
Absolute value CANNOT be negative.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

 Answer Explanations
A
f(-2)=4-2k-5=3 > k=-2 > f(x)=x’-2x-5 —> [f(Q)=4-4-5=-5

C
40 %100 = $4,000

A
20,000 =40n+800 — 40n=19200 — n=480 — 30r=480 — (=16

D
a+bz:2 l:( l)( l):s Slzl-li —> Therefore,a:l.
3+i (3+i)(3—i) 10 2 2 2
B
. 9-0 . .
Slope of hneK:O = -3 (negative reciprocal) — a=3
—a
D

All data lie exactly on the straight line that has a positive slope.

D
If cosLR=sin/T, /R+/T=90°. — /8=90° :Right triangle

C
1) y-intercept: f(0)=c>0 — 2)Concave down(graph opens downward): a <0

3) Axis of symmetry: x = ;—b >0 — b>0, becausea<0.

a
C
ix—i L - 2x-y=3 —> 6x-3y=9
[PAEYE" y= -

6x-3y=9

=2
Solve the system equations using addition: % - x=a=l
X =

C
1+200 L
5 =100.5 -» When you arrange the data from least to greatest, the median in betweeen 100 and 101.
D
. 10+15 1 1
Probability (own 2 pets) = 00 "8 Therefore, expected number = (15,000 +10,000)x i 3125
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19.

20.

21.

22,

23.

24.

25.

26.

27.

'Answer Explanations

D
4y’ —6x-8y=0 —> (x2—6x+9)+(x2—8y+16)=9+16 N (x2—6x+9)+(x2—8y+16)=25
Area of the circle is 257 =~ 78.5

A
AB:BC:CD=3:5:2. — Ratio of the arcas =3:5:2 =3k,5k,2k

Since 3k +2k=13 — 5k =13 — , areaof AEBCis 5k =13.

D
S —6+14 .
Midpoint= =4 and distance =14 — 4 =10. Therefore, |K —4] >10.
C
2
2r) h 2

The ratio of the volumes = M: m; h =4:1 — Therefore,—}‘: x125=31.25
A

sTY 1 STY 64 256
The arca of semicircle Il is 8 +24=32. — 7|—| x==32 — v—) = 5 ST?=22

2 2 2 T T
sr= [P35 16

T Az

D

JBH-f2) _fA-f(2)

Average rate of change between —2 and 4 =

4—(-2) 6
fA=2g(#-5=2(-2)-5=-9 and f(-2)=2g(-2)-5=2(-1)-5=-7
_9-(-7) 1
Therefore, average rate of change is e T3
B
-5 -2 1 8 5 2 3 1 1
2=2(4k7) > == o 8=k > K== > k== (k#0)
oK 8 2
C

The height of the cylinder is 16.
The volume is 7[(62 )(16) =576x

B

$d 100d cents  d
= =— cents/cup
100k paper cups 100k cups £
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~ Answer Explanations

28. B
Same slope: 370 _1-0 - 31 ~» b=3a : Putting b =3a in the equation
0-b6 0-a b a
a+b=8 — a+(3a)=4a=8 — a=2

29. A
k—2a=0and k-11=5 - k=16 —>16-2a=0 —> a=38

30. B
y =ax(x —6) has two possible graphs.

3,3
Case 1) -3=a(3)3-6) > -3=-9a — az—; (3.3)

Casc2) 3=a(3)(3-6) — 3=-9a — a:_.;_

v

(3.-3)
Case 1) Case 2)

31. 8
Intersection of the two graphs: i—x =2x-8 - 2x=6x-24 — 24=4x — x=6and y=4

x-intercept of y=2x—-8 — 0=2x-8 — x=4

Arca= 4x4 =8
32. Bl or 1.25
4
— . k-2 1
Q(O, 2) and R(6,k) — The slope of OR is 0 2 - k=5
— . 5-0 5
Therefore, the slope of PR is 5 = 2 or 1.25.
33. 50
Radius of the circle is 10. 2 = 180" _ 30° 10
6 6 5
Area of the parallelogram is 10x 5 = 50. 30°
10
34. 1050 i;/
15x +300 =—3x +1200 = 3% 41200 / y =15x+300
18x =900 \<
x=r=50 At this point, the solution N
y=s= 15(50) +300=1050 has minimum value of 5.

/
/1 N\

352
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Answer Explanations

35. 40
AB=6—-(-4)=10 and the heightis 11-3=8.

10x8

Area= 40

36. 35
SR=2—-(-5)=7 and OT = f(0)=10
7x10

Therefore, the area of ASTR = 35.

37. 0.82
V(t)=20,000(1-0.18)" — C=0.82

38. 7415
¢ =20,000x(0.82)° ~ $7415
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Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn fo Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

REFERENCE
£ s\2
w h b ¢ /—lx s
b a 3 s

A=7r? A= tw A= 1 bh =g+ b? Special Right Triangles
C=2nr 2
h
? N
¢
V =fwh V =nzr’h V =§7N’3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2.
The number of the measures in degrees of the angles of a triangle is 180.
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If il:x+1 and x =1, what is the value of x°?
X—

A) 1
B) 2
Q) 4
D) 8

A D

In the figure above, the diameter of the semicircle is
10 and the length of CD of rectangle ABCD is 3.
What is the length of BC ?

A) 4
B) 6
C) 7
D) 8

Dr. John Chung's SAT Math Test 8

3

-1
Ifl16= (i} " , what is the value of m ?

A) -

-

B) -

N | =

&)

N

D)

N | —

Alex spends $2.25 per gallon on gasoline. If Alex
uses one gallon of gasoline to travel 30 miles, how
many dollars will he spend to travel 240 miles?
A) 18

B) 20

C) 24

D) 28
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A ]
5] B

In the triangle above, the length of DB is 4 and the
length of CD is 6. What is the area of triangle ACD ?

A) 24
B) 27
) 30
D) 39

If a and b are positive numbers, and 125 percent of

a* is equal to 5 percent of b2, what is the value of
29
b

A)

B)

N I N R

9]

D) 5

358
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Questions 7 and 8 refer to the following information.
C)=15+0.15(¢-K)

The cost of using a smart phone is $15 for the first 200
minutes and $0.15 for additional minute. The cost C is
modeled by the equation above, where ¢ is the length
of time in minutes and K is a constant.

Based on the information above, what is the value of
K?

A) 0.15

B) 1

C) 100

D) 200

.
If a customer paid $36 for using his phone, how
many minutes did he use?

A) 210
B) 340
C) 450
D) 500




: 4 a3 -

If x+lisa fac.tor of x* =3x" —ax+a, where a isa If a(x+b)=3x—15 for all real values of x, what is
constant, what is the value of a? the value of 5?

B) -2 B) -3

C) 2 O 3

D) 4 D) s

B, !
R(0,h)
A C
In the right triangle above, the value of sinC is 0.6 (2,0) O (8,0) "
and the length of BC is 20. What is the length of
AD?
A semicircle is shown in the xy-plane above. If the
A) 72 semicircle intersects the y-axis at point R, whatis
B) 8.0 the value of 5?
C) 9.6 A) 3
D) 10 B) 4
C) 5
D) 6
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Questions 14 and 15 refer to the following

34 information.
—=da+t bi
—i
In the equation above, ¢ and b are real numbers. If Gender Algebra | Geometry| Total
i=+-1 , what is the value of a? Male 80
Female 90
A) 0.2 Total 120 200
B) 04
) The incomplete table above shows the results of a
C) 0.6 survey about elective subject preferences given to 200
P

D) 0.8 students.

What is the probability that a randomly selected
student is a female who prefers geometry?

A) 0.2

B) 0.25

C) 03

D) 0.4

What fraction of male students prefer geometry?

3
A) -
)20

3
BY —
) 11

8
Q) —
)11

3
D) =
) 8
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An o
, DIRECTIONS swer. 12 Answer: 2.5

Writ —p .
For questions 16—20, solve the problem and jnnbg;?g; wet [ —7- ‘I]@ 2 <— Fraction é @ 2
enter your answer in the grid, as described oels® line 0 @i. (Ol¢— Decimal
below, on the answer sheet. @ @ @ @ @ @ point
Q0. O 00,00,
1. Although not required, it is suggested that 000 . Q®®
you write your answer in the boxes at the top  Grid in —p % @%% %%%%
of the columns to help you fill in the circles ~ result. 6 % '6/6) elele] |
accurately. You will receive credit only if the 616,00, '0.0/0.0
circles are filled in correctly. 000 0000
2. Mark no more than one circle in any column. ®) 000
3. No question has a negative answer. Y0000 00,00
4. Some problems may have more than one
answer.
5. Mixed numbers such as 31 must be gridded 2
2 Acceptable ways to grid — are:
as3.50r7/2. (If |3 ’él‘l 2! is entered into the 3
21/13] |.|6l6l6] |.16]6]7
grid, it will be interpreted as %1 , not 3% ) @H— ‘@l@ 1@]@
8666 666N (660
6. Decimal answers: If you obtain a decimal 000 000 0,00,
answer with more digits than the grid can 9(00.0 g 000 g %
accommodate, it may be either rounded or % @%%) G) %% G
truncated, but it must fill the entire grid. 00000000 000
6,606,666 606 96,6,
QUL Leee® © %
Answer: 201
Either posiltlon 215 COH_TCL Note: You
%8 8 @ may start your
answers in any
8/6/6®) -@— % 8,®) column, space
AO0e D@ remitne
o | 0,0) 00 o) Columns you
©/6) © @@@@ don’t need to
@ @ use should be

left blank.
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S~
/
(@)

T~
/

Note: Figure not drawn to scale.

In the figure above, line £, m, and n are parallel. If
AB =8, BC =12, and PQ =10, what is the length

of @?

17 |

Nigel drove from city A4 to city B at the speed of 60
miles per hour, and returned along the same route at

the speed of 40 miles per hour. If it took 4% hours

for the round trip, what is the distance, in miles,

between city A and city B?

X —3x2 +5x=15

For what real value of x is the equation above true?

Y

X+ (k+1)x+16 = (x + h)*

In the equation above, k and / are positive constants.
If the equation is true for all real numbers of x, what
is the value of £?

Squares ABCD and DEFG with integer-length sides
of b and a respectively arc shown in the figure

above. If the area of the shaded region is 28, what is
the area of square ABCD?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to

enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f(x) is a real number.

‘MNAN

A=’ A=10tw - A =at+b? Spemal Right Triangles
C=2zr
W @ '
£ 0
V =1{wh V=nmr? V-3 V:E(th

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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If ax+ bx =48, what is the value of 2a+ 25 when
x=4?
A) 12
B) 18
C) 24
D) 48

>
@

110° x

4 LY 60°\ p

In the figure above, AB and CD are parallel. What is
the value of x—p?

A) 50
B) 55
C) 60
D) 65

Dr. John Chung's SAT Math Test 8

y

/351,4)

v
=

74 0

In the xy-plane above, points 4 and B lie on line £. If
AB =5, what is the y-intercept of the line?

5
o (03)

In the xy-plane, line ¢ is parallel to the x-axis and
passes through point (—4, —8). What is the equation
of the line?

A) x=—4
B) y=-4
C) x=-8
D) y=-8
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If (4 IO)(%) =100%, what is the value of k?

A) —
) 24

7
B) —
) 12

C) 6

D) 12

F=20+32
5

The relationship between the temperature F | in
degrees Fahrenheit, and the temperature C , in
degrees Celsius, is given by the formula above. A
student uses the approximate formula F =2C +30
to convert from degrees Celsius to degrees
Fahrenheit. For what temperature in degrees Celsius
does the student’s approximate formula give the
correct temperature in degrees Fahrenheit?

A) 0
B) 5
C) 10
D) 15

366

The graph of the function f inthe xy-plane is a

parabola that has a maximum at point (5, 10). If the
graph has one x-intercept at (1, O), what is the

other x-intercept of f?

A) (-1,0)
B) 8,0)
) 9,0)
D) (10,0)

a® = 4b*
a=1+2b

In the system of equations above, what is the value
of a?

1
N
1
B) —
[
O 5
1
D) -



4

. A [2x~6]<10

""" Which of the following intervals is a subset of the
values of x that satisfy the inequality above?

A) 4<x<10
1
B) -2<x<9
Pl X
O] 1 C) —4<x<8

i \ D) -1<x<7

f Ve

y=g(x)

The graphs of the functions f and g are shown
above in the xy-plane. If f(1.5) =k, what is the

value of g(k)? | 11 |

A 2 There are 20 black marbles and 16 white marbles in a
container and no others. How many black marbles must
B) -1 be removed from the container so that the probability of
C) 2 randomly selecting a black marble from the container is
1

D) -4 =9
) 3

A) 8
B) 12
0) 16
D) 20
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In the figure above, O and P are the centers of two

semicircles of radius r. If the length of the perimeter is
87 +16, what is the value of »?

A) 2
B) 4
Q) 6
D) 8

11

If x'2 =5000 and *—= 10, what is the value of xy?
y

A) 500
B) 100
Q) 50
D) 10

368

Test Scores for a class of 30 Students

100

80
70

Score

40
30

5 9 6 5 5

Number of Students

The graph above shows the test scores of 30 students.
Based on the histogram above, what is the median score
of the test?

A) 80
B) 70.5
C) 70
D) 40



124

v

Question 15 and 16 refer to the following
information.

An audio recording studio’s fee consists of a setup
charge of $100 plus a charge for session time at an
hourly rate. The total fee for a session of § hours is
$ 480.

Which of the following functions f gives the total
fee, in dollars, for a session of ¢ hours in the studio?

A) 100+ 60¢
B) 480+ 100t
C) 100 +48¢
D) 100 +47.5¢

Jackson spent 10 hours recording his favorite pop
songs in the studio. How much did he pay for his
recording, in dollars?

A) 5255

B) 565

C) 575

D) 600

Dr. John Chung's SAT Math Test 8

y=r(x y=g(x)

(5.9

/ 0 » X

in the xy-plane above. If the graphs intersect at
point (5, 9), which of the following is the equation
of g(x)?

1 13
A =—x+—
) Y R
2
B =—x+7
)y 5
O) y:2x+6
5
D) y=x+4

If x* + y* =85 and xy =5, what is the value of

1Y,
Xy '
A) 3
B) 5

Q) 75
D) 80
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1 a b

x(x+l):x x+1

In the equation above, a and b are constants. If the

equation is true for all positive values of x, what is
the value of b7

A) -1
B) 1
C) 2
D) 4

The linear function 2x+ y =-5 in the xy-plane is to

be reflected about the y-axis. Which of the

following ordered pairs CANNOT be the coordinates
of the resulting graph?

A) (0,-5)
B) (2,-1
(OB ERN)]
D) (4,0)

370

P
<
|
!
=

0 R

In the xy-plane above, the point @ is on the line
y= %x. If the area of rectangle OPQOR is 54, what
is the value of b?

A) 3

B) o6

) 9

D) 12

Harry bought a 10 pound bag of flour for $80, a 25
pound bag of flour for $150, and a 50 pound bag of
flour. If the average (arithmetic mean) cost per
pound of all three bags is $6.00, what was the price
of the 50 pound bag of flour?

A) $200

B) $240

C) $280

D) $320



4

\ 4

Questions 23 and 24 refer to the following
information.

] Test 1
Test Scores B Tcst2
100
S
8 50
wn
0 & > S
: @ D &
&%& . \Q’&s &&\ 64\ S,x\‘v
RS

The bar graph shows the scores on the algebra tests for
five students in Mrs. Lee’s class.

Of the following, who has the greatest percent of
increase in scores from test 1 to test 22

A) Abraham
B) Benjamin
C) Catherina
D) Edward

Dr. John Chung's SAT Math Test 8

Which of the following scatterplots represents the

data on the bar graph?
A)
100 T
@
§--i--
o 4
2 50 @
= !
0 50 100
Test 1
B)
100 —T®
&
'y ' .
o $
$ 50
[_|
0 50 100
Test |
9
100 e
¢
o \SEB &N
& 50
e
0 50 100
Test 1
D)
100 T ®
&
® &1
o) 9
2 50
]
0 50 100
Test 1
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City | Spring | Summer | Autumn | Winter

Amber 26 30 25 22

Buner 24 35 20 18

The table above gives high temperatures in degrees
Celsius (C*) for Amber City and Buner City over

the four seasons. Which of the following is true
about the data shown for the four seasons?

A) The standard deviation of high temperatures in
Amber City is larger than Buner City.

B) The standard deviation of high temperatures in
Buner City is larger than Amber City.

C) The standard deviation of high temperatures in
Amber City is the same as that of Buner City.

D) Based on the data above, the standard deviation

of high temperatures in these cities cannot be
determined.

372

P
Note: Figure not drawn to scale.

In the figure above, PR is tangent to circle O at

point P and the length of PR is 12. If the value of
sin ZR is 0.8, what is the radius of the circle?

A) 8
B) 12
0) 16
D) 20

2 2y) _ 16
3(2,\‘+y) — 81

In the system of equations, what is the value of x?
A) 4

B)
9

D)

AW Wl W



4

(x+y) —(x—-p)’ =72

In the equation above, x and y are positive integers.
Which of the following CANNOT be the value of

x+y?
A) 9

B) 11
) 19
D) 24

P =The average of g and b

O =The average of b and ¢
R =The average of ¢ and a

The various averages (arithmetic mean) of two of the
three numbers a, b, and ¢ are calculated and

arranged as shown above. If P> Q> R, which of the

following is true?

A) a=b=c
B) a>b>c
C) c>b>a
D) b>a>c

Dr. John Chung's SAT Math Test 8

Peter sets up a lemonade stand. He paid a set-up cost
of $120 and each cup of lemonade costs him $0.30 to
make. He sells each cup of lemonade for $0.75.
Which of the following represents the profit £ as a
function of the number of cups » of lemonade sold?

A) P(n)=0.751-120
B) P(n)=0.75n+120
C) P(n)=0.45n-120

D) P(n)=0.457+120
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Answer: — Answer; 2.5

5

[\

Write answer—p
DIRECTIONS in boxes. (

For questions 31-38, solve the problem and
enter your answer in the grid, as described
below, on the answer sheet.

4— Fraction
line

S
O

<€— Decimal
point

Grid in —p
result.
1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the k
circles are filled in correctly.
2. Mark no more than one circle in any column.
. No question has a negative answetr.
4. Some problems may have more than one
answer.

OEOEOEEEOO® ~
OEREOWEEO@OO— |
CEOEOHOGO [N N1
CEOELEC@®O
PEOEOEEEO@®

OEQE®HLLOE®)

OE@OEOOO_© [N
CEOEOEOOO )

(98]

L2
Acceptable ways to grid 3 are:

21/13] |.]6]6]6
as3.50r7/2. (If 3'&)“ 2iisenteredintothe @ )

grid, it will be interpreted as % , ot 3% )

5. Mixed numbers such as 3% must be gridded

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be cither rounded or
truncated, but it must fill the entire grid.

Q
@)
©
0
@)
G)
@
6,
@

OEOEO_O
OO0 _@

Answer: 201
Either position is correct. Note: You

21011112 may start your
answers in any
_:Q column, space

% n
ermitting.

. @ p g

@

®

&)

0

Columns you
don’t need to
use should be
left blank.

OO

000 O

Q
©
0,
0,
®
®
©

(COCOCHY
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If £ is alinear function for which

f(10)— f(5)=10, what is the value of
The equation of a circle in the xy-plane is shown F(20) - £(8)?

x? —4x+y* +4y=0

above. To the nearest tenth, what is the arca of the
circle?

m ’ L ‘f y:axz—i-lO

The cost C, in dollars, of producing x units of

a certain product can be modeled by the equation B C
_ 198.4x +1097
- 16

every increase of | unit, by how many dollars

C . According to the model, for

will the cost increase? (Disregard the $ sign when 1 O D

gridding your answer.)

The graph of y = ax® +10 is shown in the xy-plane

above. If the area of square 4ABCD is 400, what is
the value of a?
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Q2x)’ 2y)

aQ

Note: Figure not drawn to scale.

In the figure above, if the measure of ZABC is 307,
what is the value of £?

Ia
— b —l

In the figure above, four congruent rectangles and a
square are put together to form a larger square. The
perimeter of each rectangle is 24, and the area of the
smaller square is 36. If the dimensions of each
rectangle are ¢ and b as shown above, what is the

value of b?

In the figure above, two congruent circles are tangent
to each other and are internally tangent to the larger
circle. Line segment AB is the diameter of the larger
circle. If the area of each smaller circle is 10, what is
the area of the shaded region?

Fx)=x* —6x+12
gx)=k

In the equations above, f(x)> g(x) for all real

numbers x. If k is a constant, what is the maximum
value of k7

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

B sEcTioN 3
A BCD A B CD A B CD A BCD A B CD
10000 40000 70000 100000 130000
A BCD A BCD A B CD A B CD A BCD
20000 50000 80000 110000 140000
A BCD A B CD A B CD A B CD A B CD
30000 60000 90000 120000 150000
16 17 18 19 20
Lttt e e
/ Ol®) / oo / Ol® / QO / @
OO0 . OO0 . QOO0 .. OO0 .. OO000
0 OO0 (OOCOO JjOOOO 0 OOOO OOO0O
1 OO0 1 OO0 1 OO0 1 OOOO 1 OOO0O0O
2 OO0 20000 -, 0000 2 OOOO , OOO0O
3 OO0 30000 30000 3 OOOO 30000
4 OOO0OO 4 OOOO 4 OO000 s OOOO 4 OO0O0O
5 OO0 5 OOOO 5 0000 5 OOOO 5 OOO0O
g OO0 6 OOOO 0O0O0O0CO g OOOO OOO0OO
7 OO0 70000 70000 7 OOOO 70000
g OOOO 8OOO0OO0 5OOOO g OOOO 35 0O0O00O0O
9 OO0 10000 9 OQOOO 9 OOO0OO 90000

NO CALCULATOR ALLOWED

Dr. John Chung's SAT Math Test 8
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Bl sEcTION 4

A BCD

70000

A B CD
8 OO0O0O

A B CD

90000
ABCOD

100000

ABCD
110000

A B CD

120000

A BCD

130000

A B CD
140000

A B CD

150000
ABCD

16 O000

A B CD
170000

A BCD

18 O000

A BCD

190000

A B CD
200000

A B CD

210000
A B CD

220000

A BCD
230000

A BCD

240000

A BCD

250000

A B CD
260000

A B CD

210000
A B CD

28 Q000

A B CD
290000

A B CD

300000

CALCULATOR ALLOWED
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Bl SECTION 4 (Continued)

31 32 33 34 35

N T I O L1 1] [ 1 I I O
/ OO / QO / oo / QO / @l

. OO0 . OO0 QOO0 NelololomNnololole.
0 OOOCO ¢ OOOO (0000 0 OOOO ( OO0O0O
1 OO0 1 OO0 1 OO0O00O 1 OOOO 1 OOO0O0O
2 OO0 20000 7, 0000 2 OO0 2 OOO0OO0O
3 OO0 30000 30000 3 OOO0O 3 O0O00O0
4 OOO00O 4 OOOO 4, O000 s QOO0 4 OOO0O0O
5 OOO0O0O 5 OO0 5 O000O 5 OOO0O 5 OOO0O0O
g QOO0 0OOOO 40000 s OOOO OOOO
7 OOOCO 70000 70000 7 OOOO 70000
g QOO0 8§OO0O0OO 50OOO0O 8 OOOO 58 OOOO
9 OO0 90000 9OOO0OO 9 QOO0 9OOCOO
36 37 38

N Iy Y O B
/ QO / @) / QO
. O000 . OO0 .. 0000
0 OOOO ¢ OOO0OO (0000
1 OO0 1 OOO0OO0 1 OO0OO0O
2 OO0 20000 7, 0000
3 OOO00O 30000 30000 ;
s OO0 4 OOOCO 4, O000 CALCULATOR ALLOWED
5 OOO0O0O 5 OOOO 5 O000
g OOOO OO0 §O00O0O
7 OOOO 70000 70000
8§ OO0 8 0OO0O0OO 3§s§OOOO

9 OO0OO0O0O 90000 90O0O000
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-‘ - Answer Explanations

Test 8 Answers and Explanations

| 10

SECTION C D D A D A

S BREEE

17

o

108

64

. - 5

SECTION

4 [ ]= 5=

31 L -7;_‘34‘ 35 ’:,35 L

25.1 12.4 24 0.1 80 9

20

e | SECTION 3

1. C

RN SR
x—1

2. D
Radius OC =5, OD=4 — BC=2x0D=8

- |
I O S
m 2

ADxDB=CD* — AD:%=9 —> AreaofAACD:9X6:

Dr. John Chung's SAT Math Test 8
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~ Answer Explanations

6. A
2
1254 =005 — £ 00 1 a1
p* 125 25 b 5
7. D
K must be 200.
8. B
36-15 .
36=15+0.15(T'-200) — T -200= 015 =140 — T =200+140 =340 minutes
9. B
JED=1+34+a+a=0 — 2a=-4 — a=-2
10. C
BC =20, AB=20xsinC =20x0.6=12 and AC =16. 20
12
Therefore, 16x12  20x 4D AD:16X]2=9.6
2 20
11. A 16
a(x+b)=3x-15 » ax+ab=3x-15 > a=3andab=-15 —» b=-5
12. B P'e
Center is at (3,0). Radius=5 and OR =4,
Therefore, b =4.
(0,5)
4 5
13. D
i 3+i)(3+1 ]
3+l:( Z)( l):8+6l:ﬁ+§i:a+bi - a:i
3-i (3-i)(3+i) 10 55 5
14. B
_50 ~025 Gender Algebra |Geometry| Total
200 Male 80 30 110
Female 40 50 90
Total 120 80 200
15.
303
110 11
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16.

17.

18.

19.

20.

AijSWér Ex‘plan‘atians“ |

15 (splitting theorem)

8 12 12x10

— == 5 x= =15

10 x

108

d d .

—4—=45 — 2d+3d=540 — 5d=540 — d =108miles

60 40

3

¥ =327 45x=15 > xF(x-3)+5(x=3)=0 - (x=3)(x*+5)=0 - x=3:(x*+5+0)
7

Pk Dx+16=(x+h)> - xX>+(k+Dx+16=x>+2hx+h* — h*=16and k+1=2h
— h=4and k=2h-1=7

64

b*-a*=28 — (b+a)(b-a)=28 — b+a=l4andb-a=2 — 2b=16 —> b=8
Therefore, the area of the square is 64.
CF)Ifyouchose b+a=28 and b—a=1,or b+a=7 and b—a=4, it’s not working, because

b and a are not integers.

e | SECTION4 - R

C
4a+4b=48 — 2(2a+2b)=48 — 2a+2b=24

A
x=180-60=120 and y=180-110=70 — x—-y=120-70=50

B A ¢
2.6 .8 B(,4)
3 4 3
4 8 S
Or, you can find the equation of line £. y=§~x+§ 4
b
2
D /1'4 3 O P X
A
[ T ] " ;
(410)(%/5):100" S 104 %103 =102 =10% — 2%k="L — k=1
12 24

Dr. John Chung's SAT Math Test 8 383



10.

11.

12.

13.

14.

15.

C

%C+32:2C+30 - 2:—;-(? - C=10

C
In the vertex form: y = a(x - 5)2 +10, where a <0. Therefore, I—J;x— =5 = x=9 > (9, 0) is the other

x-intercept.

D

: . 1
Putting a=1+2b ina® =4b>.  — (1+2b)" =4b> — 1+4b+4b* =40 — 4b=-1 — b=—7

Therefore, a =1+ 2(~l) — l
4 2

C
fU5)=k — k=2 - g2)=-2

D
2x-6/<10 —»> -10<2x-6<10 — -4<2x<16 — -2<x<8

{—1<x<7}c{—2<x<8}

B

Let x = number of black marbles removed from the container.
20—x 1

P=—o-o—=— 5 60-3x=36-x — 24=2x — x=12
(20-x)+16 3

B
Perimeter =277 +4r =87 +16 — (27r+4)r:(27r+4)4 - r=4

A

. x'! Mxx o %2 5000 5000

x'2=5000 and ~—=10 — =2 =10 - =10 — xy="=500
y yxx Xy xy 10

C

1+30

=15.5 - median score must between 15th and 16th students. — 70

30 30 30 30 30 40 40 40 40 40 70 70 70 70 70 70 70 70 70 ---

D
C=100+k — 480=100+k(8) — 8k=380 — k=475
Therefore, the modeled equation is C =100+ 47.5¢.
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16. C

C=100+47.5%10=3%575

17. D

Answer Explanations

f(0)=4 — The line passes through points (0, 4) and (5, 9).

Slope: z _3 =1 — Therefore, the equation is y = x + 4.
18.
2 2 5 5
(l_l} [y—xj _xT+y —=2xy 85-10
Xy xy (xy)z 25
19. B
1 _a_ b 1 :a(x+1)—bx N 1 :(a—b)x+a s g-land b=1
x(x+1) x x+1 x(x+1) x(x+1) x(x+1) x(x+1)
20. D
Reflected function mustbe 2x+y=-5 — y=2x-5
(4,0) is not on the resulting graph of y =2x 5.
21. B
2 2 2 2
bzga - a Ea =54 > g°=81 » a=9 — Therefore,b:§(9):6.
22. C
Price for the 50 pound bag=x 804150+ x 230+x 6 —> x=5280
10+25+50
23. D
Abraham: 70-350 x 100 = 40% Benjamin: Decreased Catherina: 100 70 %100 ~ 42.9%
Edward: 2050 x100 =80%
24. C
Ordered pairs (testl, test2) — (50, 70), (80, 60), (70, 100), (80, 70), (50, 90)
25. B
Data of Burner City are more widely spread.
26. C
Since sin ZR=0.8, OP:0OP:PR=10:8:6 or 5:4:3. 0
Therefore, or = 4 - or = 4 OP =16.
PR 3 12 3 R
P 12

Dr. John Chung's SAT Math Test 8
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27.

28.

29.

30.

31.

32.

33.

34.

3s.

~ Answer Explanations

C
x+2y= 4
20 216=2% & x+2y=4 “Ax-2y=-8
A x==
3 =81=3* - 2x+y=4 = ’
D

(x+yP —(x-p)P=72 > x* +2xy 4yt —xt 420y —yr =72 — 4xy=72 — xy=18
Because x and y are positive integers, (x, y) — (1, 18), (2, 9), (3, 6), (6, 3), (9, 2), (18, 1)

Therefore, possible sum of the numbers are 19, 11, 9.

D
+b>b+ec — a>
P>O>R - a+b>b+c>c+a a c a>c
2 2 2 b+ec>c+a — b>a

C

— Therefore, b>a>c.

Cost=120+0.3n and selling amount=0.75n — Therefore, the profit =0.75n — (120 + O.3n) =0.45n-120

25.1

X —dxty +4x=0 > (x-dx+4)+(yrdy+4)=4+4 > (x-2)+(y+2)" =8

The area of the circle = zr? = 7(8) ~ 25.1

12.4
C:198.4x+1097 N C:198.4x+1097
16 16

For every 1 unit increase, $12.4 increases.

C =12.4x +68.5625

24
Constant slope: slope = S49-76) _10
10-5 5 208
L or 0.1
10

OD =10 and BC =20

A

L LQO=T® o r00)- £@8) =12x2-24

y=ax?+10

/

(10, 20)
Putting (10, 20) in the equation y =ax” +10 —> 20=a(100)+10
1 20
100a=10 — azl—.
0 10 .
80 A O D

3x+3y=180-30=150 — x+y=50 — 2x+2y=100
Therefore, k£ =180—-100 =80
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Answer Explanations

36. 9
2(a+b)=24 and (b-a)’ =36 — b-a=6
b+a=12

2b=18 — b=9
b-—a=6

37. 20

Ratio of corresponding sides=1:1:2 — Ratio of their areas=1:1:4.
Define their areas as &, k, and 4k. — k=10 and 4k =40
Therefore, the area of the shaded region is 40— (10 +10) = 20.

38. 3
f()=x" —6x+12=(x-3)" +3
g(x)=k — The possible maximum value of £ is 3.

Y
o

v g(x)=3

Dr. John Chung's SAT Math Test 8 387
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Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn fo Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1—15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for

which f(x) is a real number.

REFERENCE
d 2
w h b 4 %x s
b a w3 s

A=nr? A=tw A= 1 bh &t =at+b? Special Right Triangles
C=2xnr 2
h
? N’
¢
1
V = twh V=nrth V= girr3 V= §'€Wh

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2.
The number of the measures in degrees of the angles of a triangle is 180,

390



If | k—5|<8, which of the following CANNOT be y
the value of k? 6k

4k
2 2—3 IR \\
2k

D) -4 i T

» X

0 k 6k

In the xy-plane above, the area of triangle RST is
30. What is the value of £?

2 | » A) -2

B) 2
C) 3.5
D) 4

0 ko | 4 |

B
>

P Q(k, 8)

. C
In the xy-plane above, PR is the diagonal of
rectangle OPQR. If the length of PR is 17, what is
the value of £?

4 <2 AN

A) 12 Note: Figure not drawn to scale.
B) 15
) 16 In the triangle above, cosa =sinb. If the length of
D) 20 AB is 20 and the measure of angle b is % radians,

what is the area of the triangle?

A) 4042
B) 4043
C) 5043
D) 100J3

Dr. John Chung's SAT Math Test 9 391



Jx)=x-p

In the function above, p isa constant. If f(2)=35,
what is the value of f(2p)?

A) -3
B) -1
C) 3
D) 6

N

28° b°

Note: Figure not drawn to scale.

In the figure above, what is the value of | a-b [?

A) 20
B) 22
C) 24
D) 26

392

v

Questions 7 and 8 refer to the following information.

Reading Levels

8 S §
.
6 ¢ é
5 S R
g 4 o9
-
3 fe é
Y
5

6 7 8 9 10
Grade

The scatterplot above shows the reading levels by
grade for 15 students in the J.H book-reading club.

Based on the data above, what is the median reading
level for the 15 students?

A) 4

B) 5

C) 5.5

D) 6

What is the average reading level of 7™ and 8™ grade
students?

A) 4

B) 5

C) 6

D) 6.5




3

y P 50n —200 N
(4.4) 7
(~2,3) The profit P from a car wash is modeled by the
equation above, where # is the number of cars and
k is a constant. Which of the following expressions
represents n?

k

B
P

N\

> X 200+ £
v A) n=
1 0] \'/ ) 50— p
C4,-2) 1.5,-1.5)
B) 1= 200-k
50+ p
200
In the xy-plane above, the graph of 7 is shown in C) n= m
—-4<x<4. If f(k)=3, how many values of £ are
there in the interval? D) n= _ 200
k+p-50
A) 1
B) 2
O3 n :
D) 4

P(x)=3x" +ax—2

In the function above, a is a constant. If the
remainder when P(x) is divided by x +1 is 2, what

is the value of a?
A) -7

B) -5

C) 5

D) 7
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B X
0 N

The graph of ax + by =5 is shown in the xy-plane
above. Which of the following must be true?

A) a<0and b<0
B) a>0and <0

C) a<0and b>0

D) a>0and b>0

In the figure above, the center of the circle is O.
The area of the shaded region is 80 and the
measure of x is 2?7[ radians. What is the radius of
the circle?

A) 6
B) 8
O 9
D) 10

394

m 1 /¢
AN
S

R
/| >

/" b

Note: Figure not drawn to scale.

Lines ¢ and m are perpendicular and intersect at
point T(1,3) as shown in the xy-plane above. If the

slope of line £ is 1, what is the area of ARST?

A) 1
B) 1.5
Q) 2
D) 2.5

2 +3

x-1
Which of the following is equivalent to the

expression above?

A) x+1
B) x(x+1)+3

C) x+1+—4—
x—1

D) Xy
x—1



e Ee

7
DIRECTIONS Answer: — Answer: 2.5

2|.|5

. Write answer—p
For questions 16—20, solve the problem and  in boxes.

enter your answer in the grid, as described
below, on the answer sheet.

~

~

4— Fraction
line 4— Decimal

point

OEOEOHOEOO®O
OO

1. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in _><
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

2. Mark no more than one circle in any column.

1

9
()
©)
5
©,
@)
)
©
@)
O,

©,
COOELEO@®O [N

000000 COIS

OEOOOEOEOOO® ~
OEOEGEEEO O

[cle] 00O CHOM

w

. No question has a negative answer.
. Some problems may have more than one
answer.

©

—

N

5. Mixed numbers such as 31 must be gridded )
2 Acceptable ways to grid — are:
as3.50r7/2. (If |3 Iél ‘ 2' is entered into the 3

grid, it will be interpreted as % , not 3% J

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

OO _O
Q

( JOOCOOCOPEE

Answer: 201
Either position is correct.

210[1

Note: You
may start your
answers in any
column, space

©
% permitting.
@
9

Columns you
don’t need to

use should be
left blank.

0
@,
()
®
(D
)
()

Q
@)
@
0,
®
@)

0. O

(COOOM)
:
>

Q)
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, what is the value of x—1?

A

The figure above shows triangle 4BC. The length of
AC is 10 and the altitude of the triangle is 20. If

M and N are the midpoints of 4B and BC
respectively, what is the area of the shaded region?

(a—Dx* +(b-2)x+ab=4x> +5x +k

In the equation above, a, b, and k are constants. If
the equation is true for all values of x, what is the
value of £?

If P(x)=2~x—5+3x, what is the minimum value
of P?

x*+y* =8
y=~2x

In the system of equations above, what is the value
of y?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn o Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to

enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function £ is the set of all real numbers x for

which f(x) is areal number.

REFERENCE
¢ 2
w h b C Mx K
b a

2 3 s
A=rmr A=1tw = l A=a+b Special Right Triangles
C=2nr

W . . 7
V4 7 |
V = twh V =1’ V—_ V =—fwh
3 3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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The Sky Telephone Company charges a cents for the
first 3 minutes of a call and charges at the rate of r
cents for each additional minute. If Jackson uses ¢
minutes, where ¢ >3, how much, in dollars, is his call?

A) a+rt

B) a+r(t-23)

C) 0.01(a+r(t-3))
D) 0.01(a+rt—3)

If Sally drives m miles from her house to her office
in f hours, and drives back to her house in g hours,

what is her average speed of the entire trip, in miles
per hour?

A) f+g
2

m

B
)f+g

2m

C
)f+g

D) ﬂ+ﬂ
/g

Dr. John Chung's SAT Math Test 9

B
>

(6,0)

0 8,0)

The graph of a circle shown in the xy-plane above,
intersects the x-axis and y-axis at three points. What

1s the radius of the circle?

A) 4
B) 5
C) 6
D) 7

f(x):(x+a)2+5

In the equation above, a is a constant. If a is
increased by 4 units, which of the following is true
about the resulting graph?

A) The resulting graph would be shifted by 4 units
right.

B) The resulting graph would be shifted by 4 units
left.

C) The resulting graph would be shifted by 4 units
up.

D) The resulting graph would be shifted by 4 units
down
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Questions 5 and 6 refer to the following information.

Claire has $40 in her own savings jar and puts in $10
every week. David has $80 in his own savings jar and
puts in $8 every week. Each of the graphs below shows
the amount in the jar over time.

y
y

B,

P(a,b)

Amount in Dollars

<
v
=

week
If the graphs intersect at the point P(a,b), what is
the value of 5?

A) 200
B) 220
C) 240
D) 260

When Claire has $200 in her savings jar, how many
dollars does David have in his savings jar?

A) 208

B) 220

C) 246

D) 252

400

Which of the following functions could represent the
graph of f(x) shown in the xy-plane above?

A) f(x)=(x-2)(x* +4x-3)
B) f(x)=(x-2)(x> —4x=3)
C) F(x)=(x+2)(x* +4x+3)

D) f(x)=(x+2)(x* —4x+3)

The cost of a notebook is $1.25. The cost of a pencil is
$0.30. Grace has $35.00 to spend on notebooks and
pencils for her study club. If she must buy fifteen
notebooks, what is the maximum number of pencils she
can buy?

A) 54

B) 55

) 70

D) 116



4

KN
x+y>3

ax+2y<-2

In the system of inequalities, a is a constant. If the
system has no solution, what is the value of a?

A) -2
B) -1
O 1
D) 2

f(xX)=ax’ —4x+b
In the function f above, a and b are constants. If the
zeros of the function f(x) are —2 and 3, what is the
value of b?
A) =24
B) -6
C) 6
D) 24

Dr. John Chung's SAT Math Test 9

70“
- 60
: /
= 50 7
g /
240 V4
= Y
£ 30 v
9 20
Q /
éa 10

0 1 2 3 4 5 6 7 8

Time (second)

Jackie is driving a car at 10 miles per hour. The graph
above shows the speed of his car over 8 seconds.
During which of the following time intervals did the
speed show the greatest average rate of change?

A) 0to 2 seconds

B) 2 to 4 seconds

C) 4 to 6 seconds

D) 6 to 8 seconds

P(x)=x*+ax+b

In the function above, if the value of P(0) is 1,

which of the following must be true?

A) x is a factor of P(x).

B) x-—1 is a factor of P(x).

C) The remainder when P(x) is divided by x—1

is 0.
D) The remainder when P(x) is divided by x is 1.
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f(x)=2x* —16x+18

If £(x)=a(x+b)* +c¢ is equivalent to the function

above, what is the value of ¢ for f(x)?

A) -48
B) -14
) 2
D) 50

| 14 |
5-10x
2x+1

Which of the following is equivalent to the
expression above?

A) -5

B) > -5
2x +1

C) 10 +5
2x +1

D) 10 -5
2x +1

402

Celsius

Celsius

S & &

The bar graphs above show the average temperatures
in degrees Celsius for City 4 and City B over the
four seasons. Based on the graphs above, which of
the following is true?

A) The standard deviation of the average
temperatures in City 4 is larger than City B.

B) The standard deviation of the average
temperatures in City B is larger than City A.

C) The standard deviation of the average
temperatures in City B is the same as that of
City 4.

D) Based on graphs above, the standard deviation of
the average temperatures in these cities cannot
be determined.



Y
1 ) =(e-4) -1
B X
o N/
g(x)z-i— x-4)2 +4

The graphs of the functions f and g are shown in
the xy-plane above. For which of the following
values of x does f(x)—g(x)=0?

A) 1
B) 3
C) 6
D) 8

X+ Y —dx+4y=k

The equation of a circle in the xy-plane , where & is

a constant, is shown above. If the radius of the circle
is 6, what is the value of £?

A) 28

B) 2

C) 14

D) 28

Dr. John Chung's SAT Math Test 9

Questions 18 and 19 refer to the following
information.

V4
'd

P X

hin £ i

o3

g 12 /r\
& 10 fh g
s // \
2 o4

g o /

o 4 N

2,

g

4]

1 2 3 4 5 6 7 8
Day

The graph above shows the earnings per share of stock
for Milly Electronics for the first 8 days in March this
year.

What is the average rate of change between days 1
and 87

A) % dollars per day
7

B) 2 dollars per day
8

C) 7 dollars per day

D) It cannot be determined based on the information
given.

What is the equation of the line between day 2 and
day 77

A) y=x43
B) y=1.6x+1.8
C) y=24x+02

D) y=3x-1
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20 |
F(x) =252

In the function above, which of the following is
equivalent to f(a+b)?

A) 2(2"+2”)
B) 4(2"+2”)
o) 4(2“x2”)

D) 4+(2*x2")

The sum of four numbers is 783. One of the numbers,
a, is 25% more than the sum of the other three

numbers. What is the value of a?

A) 348
B) 435
C) 520
D) 585

404

Mr. Lee brought reading books to his class. If each
student takes 5 books, there will be 15 books left. If
5 students do not take a book and the rest of the
students take 7 books each, there will be no books
left. How many books were brought to the class?
A) 140

B) 125

C) 120

D) 104

(3,4)

0 \'x

In the xy-plane above, if line £ has a slope of —-;i—,

what is the area of triangle OPQ?

A) 37.5
B) 60
C) 62.5
D) 75



A4 D) C

In the figure above, BE: ED =3:2. The area of
AaBEC is 15 and the area of ABEA is 12. What is the
area of AAEC?

A) 15
B) 18
C) 20
D) 24

F(x)y=a(x—b)* +k

In the function above, a,b, and k are constants. If a

and & are negative numbers, which of the following
CANNOT be true?

A) f)=-1
B) f(D=k
C) f@)=>b
D) /3 =1

Dr. John Chung's SAT Math Test 9

4

(a—2)x+(b+2)y=8
bx+ay=4

In the system of equations above, a and b are

constants. If the system has infinitely many solutions,
what is the value of a?

A) -2
B) —=
2

D)

WA

A cylinder was altered by increasing the radius of its
circular base by 10 percent and decreasing its height
by k percent. If the volume of the resulting cylinder
is 8.9% greater than the volume of the original
cylinder, what is the value of £?

A) 8.9
B) 10
0) 12
D) 15
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Questions 28 and 29 refer to the following
information.

When Albert starts walking, Kimberly is 60 yards
ahead of him. They are moving in the same direction
on the same straight path. Albert walks 8 yards for
every 4 yards that Kimberly walks. Albert walks 3
yards per second.

28
At these relative rates, in how many seconds will
Albert catch up with Kimberly?
A) 20
B) 25
C) 30
D) 40

How many yards will Albert have to walk in order to
catch up with Kimberly?

A) 100

B) 120

C) 240

D) 320
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Y y=a(x—3)2—2

\ P(0,16)

Note: Figure not drawn to scale.

In the xy-plane above, the graph of

y=a(x- 3)2 —2, where ais a constant, intersects
line ¢ at points P(0,16) and (. What is the

equation of line ¢7

A) y=-8x+16
B) y=-4x+16
C) y=-3x+16
D) y=-2x+16



R

Answer: 2.5

5

Answer: ~7~
12

N
[\]
N

Write answer—p
DIRECTION in boxes.

For questions 31-38, solve the problem and
enter your answer in the grid, as described
below, on the answer sheet.

4— Fraction
line

OO
S

CEOEEEEOOC®
0000 IC00CCD)

<4— Decimal
point

Grid in ~p
result.

[y

. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the
circles are filled in correctly.

2. Mark no more than one circle in any column.

. No question has a negative answer.

4. Some problems may have more than one

answer.

CEOROEEEOE® ~
OEOELEEOB®DOO) —
00000 ©CY

CEOEOOO_O |
CEOEOWEOEO O
S00/00CE Q0

—

(98]

.2
Acceptable ways to grid 3 are:

6|6

5. Mixed numbers such as 3% must be gridded

as3.50r7/2. (If |3]1 ‘l 2|is entered into the @’.
° 006

grid, it will be interpreted as % ,hot 3% )

[\
I~
(8]
°

® -
| 000000 IS

E

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

9,
@,
©
0
@
G
@
6

OGO
(DEOEOE

OO _O

Answer: 201
Either position 1is correct. Note: You
21011112 may start your

answers in any

®) column, space
N permitting.
Columns you
don’t need to
use should be
left blank.

SO/

OO0
00 O/

©)
OO0

(COOCHY
:

®

F:@Q

@

OO

©
©)
©
O
®
)

LB —

@
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x-=3
X =3x% +x-3

h(x) =

For what value of x is the function /2 above
undefined?

The state income tax where Alison lives is levied at
the rate of k% of the first $30,000 of annual

income plus (k +4)% of any amount above $30,000.

This year Alison’s income was $65,000 and she paid
$9,850 for the income tax. What is the value of k?

b-3+(a-5i=a+8i

In the equation above, a and b are real numbers. If

i=+-1 , what is the value of b?

408

B

D
12 E

6
A C

15

In the figure above, 4B =12, AC =15, and CD =6.

Both AB and CD are perpendicular to AC. If the
area of aABE is p and the area of ACDE is g,
then what is the value of p—g?

h=—16{*+at

A football game begins with a kickoff. The formula
for the kickoff is modeled by the equation above,
where £ is the height in feet of the football at ¢
seconds and « is a constant. If the kickoff is in the
air for 5 seconds, what is the value of a?



4

In the xy-plane, the graphs of y =—x* +12 and line
£ intersect at points P(p, 3) and (g,—4). What is
the greatest possible value of the slope of line £?

In the figure above, each of two circles has the same
center O. If OP:0Q =3:5 and the area of the

shaded region is 40, what is the area of the larger
circle?

fxy=ax® +bx+c

In the function f above, f(0)=10and f(-1)=18.
What is the value of a —5?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

B SECTION 3
A BCD A B CD A B CD A B CD A BCD
10000 40000 70000 100000 130000
A BCD A B CD A B CD A B CD A BCD
20000 50000 8O0O0OO0 110000 140000
A BCD A B CD A B CD A B CD A BCD
30000 60000 90000 120000 150000
16 17 18 19 20
[ I T I [ 1 L1111 [ T I e I I
/ Ol®) / OO / OO / QO / OO
OO0 . OO0 OO00O0 . O0O000 . O0O000
0 OO0 ¢ OOOO0 (O0O000 (0000 0000
1 OO0O00 1 OO0O0 1 0000 10000 1 OO00
2 OO0 20000 ;0000 ;0000 ;0000
3 O0O00 30000 30000 30000 30000
4 OO0 4 OOOO 4 OO0O00O s OOOO 4 OO0O0
5 OOOO 5 OOOO 5 OO0OO0O 5 OO00O 5 OO0O0O
6 OO0 500000 §O000 0000 §0OO0O0O
7 QO000 70000 70000 70000 70000
8 OO0 80O0O0O0 35OO0O0OO0 OO0 5OOOO
9 OO0 90000 0000 0000 90000

NO CALCULATOR ALLOWED
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B sECTION 4

A BCD A B CD A B CD A B CD A B CD
10000 70000 130000 130000 250000
A BCD A B CD A B CD A B CD A B CD
20000 80000 110000 200000 260000
A BC D A B CD A B CD A B CD A B CD
30000 30000 150000 210000 210000
A BCD A B CD A B CD A B CD A B CD
40000 10000 180000 20000 280000
ABCD A B CD A B CD A B CD A B CD
50000 10000 170000 230000 290000
A BCD A B CD A BCD A B CD A B CD
6 O0O00 120000 18O0O0O0O 220000 300000
CALCULATOR ALLOWED
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Bl SECTION 4 (Continued)

3 32 33 34 35

I e [ I I Y e A A
/ QO / OO / QO / QO / QO

. O000 . OO0 .. OO0O00O . OO0 .. OO000
g QOO0 (OO0 O0 §OOO0O0 0 QOO0 ¢ OOO0O0O
1 OO0 1 OOOO 1 0000 1 0000 1 0000
2 OO0 20000 0000 2 OOO0OO , OO0O0O0O
3 OO0O0O0O 30000 30000 3 OO0 3 0000
s OO0OO0O0 4 OO0OO0OO 4, OO0 410000 410000
5 OO0 5 OO0OO0O 5 O000 50000 50000
s OO0 5 OO00O 0OO0O0O0O e OOOO ¢ OO0OO0OO
7 OO0 70000 70000 7 OOOO 70000
g OO0 8 OOO0OO0 5§0OOOO g OOOO 5 OOOO
‘NololololNololo/oEN-Nololole 9 OO0 90000
36 37 38

Ny O I Iy O I
;] OO / QO ;. OO
Nololololneolololo N eololole)
0 OOOO o OOOO (0000
1 OO0 1 OOO0OO 1 OO0O0O
2 OO0 20000 20000
3 OO0 30000 30000
, 0000 4 0000 L, 0000 CALCULATOR ALLOWED
5 OO0O0O00O 5 OOO0O0 50000
6 OO0 6 OO0OO 3OOOO
7 OO0 70000 70000
8§ QOO0 8 OOO0OO0 5gOOOO
9 OO0 90000 9OO0O00O
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-‘ ~ Answer Explanations ~ -

Test9 Answers and Explanations
e e e e
SECTION | ) B B | ¢ A B B B |
3 L s e Ly s
A | b | b | a C 6 75 35
1 : j . 6 7 8
C C B B C A D A
. 13] 14 15 16 ' 9 0
SECTION - . -
4 Vg 1
+—
31 32 33 34 35 36 37 38
3 13 16 45 80 625 8 7
- ~ SECTION3 ’ | -

1. D
|-4—5|=9 <8(False)

2. B
k=v17* -8 =225 =15
3. B

3k x5k

SR =3k and height = 6k —k =5k — Area = 30 - k*=4 — k=2 (k= positive)

4. C

Since sina =cosh, b=30° and a=60°. BC =10 and AC =103 — Area isM:SO\B.

5. A
f@)=2-p=5 - p=-3 o> fQp)=f(-6)=-6-(-3)=-3

6. B
a+50=b+28 - a-b=28-50=-28 — |a-b|=28

Dr. John Chung's SAT Math Test 9 415



7. B
1223344555667 78 — 5isinthemiddle.

8. B N
Average reading level is 4+5+6J6r3+5+7:3?0:5 I
1
9. B i
i
]
! |-
l £
10. C
p=w+k —  mp-nk=50n-200 - 200=50n+nk-np > 200=n(50+k-p)
n
200
n=——->
S0+k-p
11. A

P(-D=2 — PED=3-)+a(-)-2=2 — -3-a-2=2 — a=-7

12. D

by=—ax+5 - y= —%x +% — negative slope and positive y-intercept — b>0and a>0

13. D
~273_7-r—:2—(18—()):72",whichiséof 360°. — 23()77[:? - A=100r — r=10: A4=area of the circle
4. A

line £: y=x+b -> putting (1, 3) in the equation. — 3=1+b — b=2 — y=x+2
line m: y=-x+b — putting (1, 3) in the equation. — 3=-1+b6 — b=4

Area of the triangle = % =1 1

N

4
(1,3)

/% "

v

15. C
x+1 R4 2 4

Long division: x~lm‘ - o1 :x+l+;—_—l
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~ Answer Explanations

16. 6

! + ! S - 2(x-D=12 - (x-1)=6
(x-D 2(x-1) 2(x-1) 4

17. 75
10x20

The area of AABC = =100

— The ratio of corresponding sides of ABMN :ABAC =1:2 — The ratio of their areas is 1:4.
Let their areas be k and 4k. —> 4k =100 — k=25 — Area of the shaded region =3k =75

18. 35
a-1=4, b-2=5andab=k — a=5and b=7 > Therefore, k =35.

19. 15
At x=35, ithas a minimum. P(5)=2v/5-5+3(5) =15

20. 2
Substitution: x* +2x—8=0 — (x+4)(x-2)=0 —> x=-4 or2(x20)

Therefore, y =+/2x2 =2,

1. C
For the first 3 minutes: $0.01a, and for additional time (l‘ - 3)mjnutes : $0.017(1-3)

2. C

3. B

AB = diameter = v 6% + 8% =10

Therefore, radius is 5.

I\_/B g
4. B
f(x+4)=(x+a+4)*+5 — The graph was shifted by 4 left.
5. C
Claire: y=40+10x, and David: y=80+8x

40+10x=80+8x — 2x=40 —> x=a=20 and b=40+10(20)=240

6. A
200=40+10x — x=16, David: y==80+8(16)=$208
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10.

11.

12.

13.

14.

15.

16.

D

Only choice D has three zeros such as x=-2, 1, and 3.

A

Let x = number of pencils .

maximum number is 54.

D
x+y>3 = y>—x+3

ax+2y<-2 > y<—§x—1

. Answer Explanations

1.25%15+03x<35 —» 03x<16.25 — x=<54.16

S o1=-2 5 4=2
2

A

: Slopes must be same.

(x+2)(x-3)=0 - x*-x+6=0 - Multiplyby4 — 4x>-4x-24=0

Therefore, a =4 and b =-24.

D

For 6 to 8 seconds, the average slope is the greatest.

D
Remainder Theorem

B

F(x)=2x* —16x+18 — f(x)= 2(x* —8x+16)+18-32 — f(x)=2(x-4)>-14 — c=-14

D

5-10x -5Qx+1)+10 10
2x+1 2x+1 2x+1

B

—5 Or, use long division.

Temperatures in city B are spread widely.

C

f)=gkx) — (x—4)2"1:—%(x—4)2+4 - %@—4)2:5 - (x—4)"=4

x—4=2,-2 — x=6o0r2
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Answer Explanations

17. D
Xy —dx+dy=k — (x2—4x+4)+(y2+4y+4):k+4+4 - (x—2)2+(y+2)2:k+8

P =k+8=6> > k=28

18. C
Average rate of change = 10-2 = 3
8-1 7

19. B

Slope between (7, 13) and (2, 5) is 173 _25 =1.6 — y=1.6x+b — putting (2,5) in the equation

5=1.6(2)+b — b=1.8 — Therefore, y=1.6x+1.8.

20. C
f(a+b):2(l+b+2 :2(1 X2b X22 :4(2tl X2b)

21. B
s = sum of the other three numbers — a+s=783 — a=125s — 1.255+5=783

— 2.255=783 — s§=348 — Therefore, a=1.25s5s=1.25x348=435

22, A
n = the number of students — the number of books =5n+15=7(n-5) — 50=2n — n=25

Therefore, the number of books = 5(25) +15 =140.

23. A

y=—§x+5 - OP=5 and OQ=15 — Theareaofthetrianglezé%l—szﬂj

24. B
Since ABEA and AAED have the same height, the ratio of their aresa is also 3:2.

arca of ABEA 3 15 area of ABEC 3_12
area of AAED 2 x area of ACED 2 y
Therefore, the area of AAEC is 10+ 8=18.

—> x=10 and y=8

v
=

25. D
Since a and £ are negative, y <0 for all value s of x. Y= F(x)

26. C

a-2 _b+2 8 o b andbi2-2a - a=Zandb=_>
b a 3 3

NN
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27.

28.

29,

30.

31.

32.

33.

34,

~ Answer Expl“anaﬁﬁnsf_

B

Vi =nr*h and V, = (1.1 )’ =X p=t0s0n > z(1.1r) -5 h=1.0892r%h
? 100 2 : 100

1.21(1——k—j=1.089 - 1—L:w:0.9 - k=10
100 100 1.21

D
Kimberly walks 1.5 yards per second, because Albert walks 8 yards for every 4 yards that Kimberly walks.

For every second Albert walks 1.5 yard more than Kimberly. Therefore, % = 40 seconds.

B
3% 40 =120 yards

B
First determine the value of a by putting (0, 16) in the equation. 16 =a(0-3)* =2 — 18=9a — a=2
Now find x-intercepts. 0=2(x~3)> -2 — (x-3)°=1 - x-3=1,-1 > x=4or2 — Q4,0)

16_4?:—4 — Therefore, y=—-4x+16

The equation of line / — slope=

3

Denominator: x° —3x* +x-3=0 — -3 +(x-3)=(x-3)x*+1)=0 —> x=3 (x2+1¢0)

13
%(30, 000) + %(65,000 ~30,000)=9,850 —> 300k +(k +4)350=9,850 — 650k =8,450
L 8450

650

16
Since b-3=aand a~5=8, g=13 and b =16.

45
Since AABE and ACDE are similar, the ratio of corresponding sides are 12:6 or 2:1.

_:% - h+h =15 > h=10and b, =5

12x10  6x5

Therefore, p—g = 5

=60-15=45
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Answer Explanations

35. 80
Since A(5)=0,-16(5*)+a(5)=0 — 400=5a — a=80

36. 62.5
Since OP : OQ =3:5, the ratio of their areas is 9:25. Let their areas 9% and 25k. The area of the shaded region is

25k -9 =16k =40. — k=25 —> Therefore, the area of the larger circle is 25(2.5) = 62.5.

37. 8
f(0)=c=10 and f(-1)=a(-1)> +b(-D)+c=a~b+c=18 —> Therefore,a—b=18-10=8.

38. 7
Point P: —x*+12=3 — x’=9 — x=-3o0r3 (two possible points)

Point Q: —x*+12=—4 — x?>=16 — x=-4or 4 (two possible points)

14
]
]
7
i
!
)
!
[/

P3,3)

X

A 4

0,(-4, - 4) (4 -4)

[
)
]
]
]
]

In the xy-plane above, line ¢ has the greatest slope of 7. —ij% =7.

Dr. John Chung's SAT Math Test 9
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i3

Math Test - No Calculator

25 MINUTES, 20 QUESTIONS

Turn fo Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1—15, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 16—20, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 16 on how to
enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers uniess otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f(x) is a real number.

A\mﬂs

X\/g N

REFERENCE

A=nr? A=tw _! & =a+b? Special Right Triangles
C=2nr
w . ‘ (%
I , 1
V = twh V =nr’h y-2y V=7 twh
3 3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2.
The number of the measures in degrees of the angles of a triangle is 180.
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3

If 2x5— 3 = %, what is the value of 2x—37?
A) O
B) 1
)3
D)5

2x+y <3
x—-y<-=3

Which of the following ordered pairs (x, y) satisfies

the system of inequalities above?

A) (-1, 0
B) (-1,-1)
C) (-2,4)
D) (3,0)

Dr. John Chung's SAT Math Test 10

A salesman’s commission is £ percent of the selling

price of a car. This week Peter, a salesman, sold 10
cars for $20,000 each. Which of the following
represents the commission this week?

A) 200k

B) 2,000k
20,000
k

20,0004
100+ %

9

D)

Emily is walking a trail. After walking £ percent of
the length of the trail, she has 10 km left to go.
Which of the following represents the length of the
trail?

A) 10(100- k)

100-%

B
) 10

10k
100-4

1000
100-%

®)

D)
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C(x) = 140,000 + 85x

A company that produces smart phones pays a start-
up cost and a certain amount of money to produce
each smart phone. The cost of producing x smart
phones is given by the function above. What is the
meaning of the value 85 in the function?

A) the start-up cost
B) the selling price of one smart phone
C) the amount spent to produce each smart phone

D) the profit earned from the sale of one smart
phone

Which of the following equations has the same
solution as 2x? +12x—32=07

A) 2(x+3)* =32
B) 2(x-3)*=25
C) (x+3)*=25

D) (x+3)* =32

426

The marketing department of a company estimates
the price P, in dollars, of a smart phone by the
equation P =500-25x over 10 years, where x is
the number of years. What is the estimated decrease,
in dollars, each year?

A) 20
B) 25
C) 100
D) 500

0

Which of the following best represents the
correlation coefficient of the linear fit of the data
shown above?

A) 095
B) -0.95
C) -1.00
D) -1.05



3

2x~3y=6 e
y=x_4 (h, B)
What is the solution (x, y) to the system of (0, 5)
equations above?
A) (3,-1) > x
[1° \
B) (4, 0)
©) (5’ 1) Note: Figure not drawn to scale.
5
D) (6’ 2) The graph of y = a(x+1)(x —5) is shown in the
xy-plane above, where a is a constant. If the graph
with vertex (4, k) intersects the y-axis at point
(0, 5), which of the following is equal to £?
A) 7
o | s
. . . . C) 9
Which of the following equations has a graph in the
xy-plane for which y is always greater than 07? D) 10
A) y=x+2
B) y=(x-2)° ﬂ
C) y=x+2 if = EFDE=D 4k £ 0, what does 3x equal
D) y=[x|+2 in terms of £?
A) 3k
B) 9%
C) 3k+1
D) 9% +3
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The average (arithmetic mean) of three positive
numbers, a, b, and ¢ is 15. When the greatest of

these numbers is subtracted from the sum of the
other two, the result is 5. If @ <b <¢, what is the
value of a+5?

A) 20
B) 25
C) 30
D) 40

a(x+)+b(x-1) —aa 1
x=2 x-=2

The equation above is true for all values of x # 2,
where g and b are constants. What is the value of

428

What are the solutions to 3(x —3)* —6 =147

A) x=3+420

B) x

34420
3

V20

C) x=3+37
) x 3

J60

D) x=3+——
3



FeoooR 3

An 7
DIRECTIONS swer. 12 Answer: 2.5

/]1]2 2

SAagnes

5

] Write answer—p
For questions 16—20, solve the problem and  in boxes.

enter your answer in the grid, as described
below, on the answer sheet.

N

44— Decimal
point

—

. Although not required, it is suggested that
you write your answer in the boxes at the top  Grid in —p
of the columns to help you fill in the circles ~ result.
accurately. You will receive credit only if the
circles are filled in correctly.

. Mark no more than one circle in any column.

. No question has a negative answer.

. Some problems may have more than one
answer.

[\

OEEEOEEEOEO®

OEOROEOO®

CEOEOLELO@D
EREOEEEOE

OEOEEEE@®OE)
OO

OEOEGEEEO O
©)

9]

[0l6] IOCCOOCHINN

A

5. Mixed numbers such as 31 must be gridded 5
2 Acceptable ways to grid — are:
as3.50r7/2. (If {3 [él‘l 2| is entered into the 3

21/13] |.]6]6]6
QL

grid, it will be interpreted as % , ot 3—;— J

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

QOO0 _©

Answer: 201
Either position is correct.

112

Note: You
may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

OGN

:

(COOCH
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K

Ix—SISl
2

What is the least value of x that satisfies the
inequality above?

If the diameter of a cylindrical jar is increased by
100% without altering the volume, by what percent
must the height be decreased? (Note: Disregard the
% sign when gridding your answer.)

2
f'(x):%—20x+k

In the function f above, k is a constant. In the
xy-plane, for what value of x does f(x) have the
same value of f(10)?

A

In the isosceles right triangle above,
AB=BC =1042. Points D and £ are the

midpoints of AB and BC respectively. What is the
arca of the shaded region?

y
A
B(-3,10) C
A(-3, 4) D
x
0 P(a,0)

In the xy-plane above, the area of square ABCD is

equal to the area of triangle CDP. What is the value
of a?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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Math Test - Calculator

55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

DIRECTIONS

For questions 1-30, solve each problem, choose the best answer from the choices provided, and fill in
the corresponding circle on your answer sheet. For questions 31-38, solve the problem and enter your
answer in the grid on your answer sheet. Please refer to the directions before question 31 on how to

enter your answers in the grid. You may use any available space in your test booklet for scratch work.

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f(x) is a real number.

REFERENCE

L
sV2
w h b C %x s
b a

2 x3 )
A=nr A=tw _ l A=t + b Special Right Triangles
C=2rnr

W @ ' W
7 £y
V ={twh V =7xr’ V =— V="twh
3 3

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 27.
The number of the measures in degrees of the angles of a triangle is 180.
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14

An advertising medium charges d dollars for a basic
fixed fee plus ¢ cents for every 10 letters for an
advertising campaign. If 300 letters are used for an
advertising campaign, which of the following
expressions represents the total amount, in dollars, of
the advertisement?

A) 2+a?
10
B) 3¢c+d

C) 30c+d

D) 300c +d

L 2 |
f(x)=ax+bh

In the function above, g and b are constants. If
S(0)=3and f(3)=-8, what is the value of 7(6)?

A) =22
B) -19
C) -16
D) -12

Dr. John Chung's SAT Math Test 10

y=2"

y=x+5

If ordered pair (x, y) is the solution to the system of

equations above, what is the value of y?

A) 2
B) 8
C) 16
D) 32

If f(x—-5)=x?-5, which of the following is equal
to f(-2)?

A) 4

B) 1

C) -1

D) —4
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If a+5=10 and l+%:20, what is the value of
a

ab?

A)

-

B)

NN~

©)

D) 4

434

E

In the figure above, the area of rectangle ABCD is
25. What is the area of parallelogram AFDE?

A) 125
B) 18
C) 25
D) 27.5



4

Questions 7 and 8 refer to the following information.

Class Alpha Class Beta

[
=]

Number of students
W

60 70 80 90 100 60 70 80 90 100

Test Score Test Score

Class Gamma

10

Number of students

60 70 80 90 100

Test Score

The scores on a final reading test of three junior classes in a certain high school were shown on the bar graphs above.

Which class has the least standard deviation? What is the overall average score of these three
combined classes?

A) Class Alpha

B) Class Beta A) 78
C) Class Gamma B) 80
. . C) 82

D) Based on the data, it cannot be determined.
D) 84

Dr. John Chung's SAT Math Test 10 435



>

F(x)=x*—8x+12. y

The function f is shown above. In the xy-plane, (0,6)

what are the coordinates of the vertex of the parabola
defined by g(x) = f(x~3)?

Eol O ©.0) "
A) (-4,7)
B) (4,12
) (4,12) 0.-6)
C) (7,-4)
D) ( 7, 12) The graph of a circle in the xy-plane above

intersects at four points with the x-axis and
the y-axis. What is the value of £?

A) 4
B) 5
C) 6

Dy 7

If a total of $9,000 is invested at an annual interest
rate of 2% compounded monthly, which of the
following expressions shows the amount of interest n
after 10 years?

If f(x-3)=x"+x+1, which of the following

10 represents f(x)?
A) 9000{1+%) ~9000 p Jf(x)

A) f(x):x2+x—4
B) 9000(1+——) ~9000

B) f(x)=(x-3)"+(x-3)+1
C) 9000(1+ j —9000 O Form(i I +(reB41
D) 9000(1+ ) —9000 D) f(x)=(x+3)"+(x+3)+3
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4

If 3p+5<15, what is the greatest possible value of

6p—5? Week 1121314516147
i fi 714.8

A) 15 Height (feet) 11.51.7}1.812.2]2.91 3.7
B) 25 Students in a science class observed the growth of
C) 35 a plant over 7 weeks. The table above shows their

observations. What is the average rate of change, in
D) 85 feet per week, of the plant from weeks 1 to 77

A) 0.42

B) 0.47

C) 0.55

D) 0.58

Which of the following polynomials is divisible by
(x+1)?

Ashley and Bernard work at an electronic appliance
store. Ashley is paid $200 per week plus 5% of her
total sales. Bernard is paid $325 per week plus 2.5%
of his total sales. If their weekly pay is the same,

D) X +x*-x-1 what is the dollar amount of their sales?

A) x* -1
B) x*-x*—x-1

C) ¥ +x—x+1

A) 5,000
B) 6,200
C) 7,500
D) 8,400

CONTINUE
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if

How does the graph of f(x)=x* —4x+5 compare
with the graph of g(x)=x*?

A) The graph of g(x)is moved to the left 4 units
and up 5 units.

B) The graph of g(x) is moved to the right 4 units
and up 5 units.

C) The graph of g(x) is moved to the left 2 units

and up 5 units.

D) The graph of g(x)is moved to the right 2 units
and up 1 unit.

In the figure above, the circles are tangent each other
and the radii are in a ratio of 1:2. If the sum of their

areas is 80, what is the length of AB?

A) 12
B) 16
C) 18
D) 24

438

25

4 C
10 D

In right triangle ABC above, AD =10 and BC = 25.

If the value of sin ZBCD is 0.6, what is the area of
triangle BCD?

A) 50
B) 75
C) 100
D) 150

If p=a®—4a+8, whatis the least possible value of
p+67

A) 2
B) 4
C) 8
D) 10



4

27

80 <x <100 T ]

40<y <60 y=f(x)
The intervals of x and y are shown above. If I/ |
z =x— y, which of the following represents all / 5
possible values of z?
A) |z—-40|<20 \

» X
B) |z-40/>20 5
\ / \

O [z-20/<40 \ / \
D) |z-20/=40 \/

‘Which of the following functions could represent the
graph of f(x) shown in the xy-plane above?

A) f(x)= %(x —-3)(x? —4x +3)
B) /(1) =3 (=3 ~2x-3)
C) f(x)= —%(x +3)(x* —4x+3)

D) f(x)= —%(x +3)(x% +4x+3)
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f)=(x-4)" -64

Which of the following is an equivalent form of the
function above?

A) f(x)=(x+3)(x—11)
B) f(x)=(x+6)(x—14)
C) f(x)=(x+4)(x-12)
D) f(x)=(x+6)(x~8)

B,
5

In the xy-plane above, a circle is tangent to the x-axis
at R and the y-axis at P, and line £ passes through

the points of tangency. If the area of the circle is 1007,
what is the equation of line ¢ ?

Ay y=—x+5

B) y=-x+10
C) y=—x+50
D) y=—x+100
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y
F:-N
6
Y
\
] 3 /

-8 \ NS /NN
] oy 7 > X
! \ /

-3 N

N
y=f(x)
y=k

In the system of equations above, k is a constant. The
function y = f(x) is shown in the xy-plane above for

—8 < x <14. On this closed interval, for how many
values of & does the system have exactly 4 solutions?

A) 1
B) 2
C) 3
D) 4

Let the function f be defined by £(x)=+50-2x>.
What are all the values of x for which f(x) is a real

number?

A) x=5

B) x<5

C) 25<x<25
D) -5<x<5



In the xy-plane, the graph of the function is a line with
aslope of 5. If f(a)=—-4 and f(b) =32, what is the

valueof b—a?

A) 6
B) 7.2
C) 8
D) 84

In the figure above, O and P are the centers of the

circles. If the lengths of radii of the circles are each 10,
what is the area of the shaded region?

A) 5043

B) 253
2543

2

253

4

Y

D)
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Questions 29 and 30 refer to the following
information.

y
£

(400,30)

N
<

(200,20)

Cost in dollars

Number of texts

The domestic texting plan of an E-mobile telephone
company is modeled by the graph in the xy-plane

above.

Which of the following pairs of equations represents the
graph of the domestic texting plan?

y=20, x<200
A)
y=0.05x, x>200

y=20, x<200
B)
y=20+0.05x, x>200

C
) y=20+0.05(x—200), x>200
y =20, x<200

D
) y=30, x>200

{y:ZO, x <200

442

If Jennifer uses 550 texts this month, what is her
amount of money, in dollars, does she have to pay?

A) 20.00
B) 25.00
C) 32.50
D) 37.50




4 = 4

A 7
nswer: E Answer: 2.5

~
N
N

Write answer—3
DIRECTIONS in boxes. ’

For questions 31-38, solve the problem and
enter your answer in the grid, as described
below, on the answer sheet.

44— Fraction
line

O
S

<4— Decimal
point

Grid in —p
result.
1. Although not required, it is suggested that
you write your answer in the boxes at the top
of the columns to help you fill in the circles
accurately. You will receive credit only if the \
circles are filled in correctly.
2. Mark no more than one circle in any column.
. No question has a negative answer.
4. Some problems may have more than one

OEORLEEOB®OO) —

OLOEHEEEEOO® ~
CEOELEL@®OE

EOOOEHEEO@

00000 009
COHOE®HLEOEL

©l0] JOOCCOCHY)
CICOCOCOOCH

W

2
answer. Acceptable ways to grid 3 are:

5. Mixed numbers such as 3% must be gridded

as3.50r7/2. (If |3]1 /i 2| is entered into the
0l®

grid, it will be interpreted as % ,hot 3% )

6. Decimal answers: If you obtain a decimal
answer with more digits than the grid can
accommodate, it may be either rounded or
truncated, but it must fill the entire grid.

QOO _©

7
©
©
0
)
3)
)
9,
©)
®

Answer: 201
Either position is correct. Note: You
210(1[1210 may start your
answers in any
column, space
permitting.
Columns you
don’t need to
use should be
left blank.

©)
@00 |9,

(COOOH )
’

S,

B

;@ S

00
i
e
9,0

1
9
()
©
®
©
©,
0,

CO0C0)

@
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B,
>

D C(10, 9)

4 B(13,2)

B X

0

A trapezoid ADCB is in the xy-plane above. If
AD = BC, what is the slope of AD ?

If a and b are positive integers such that 2 _0.48.

If 150 < b <200, what is the value of a +b?

In the figure above, the cylindrical and cone-shaped
containers have the same height of 12 inches and the
same radius of 5 inches. If the cone-shaped container
filled with water and then the water is poured into
the empty cylindrical container, what will be the
depth, in inches, of the water in the cylindrical
container?

444

v
=

Note: Figure not drawn to scale.

In the xy-plane above, the graph of

y=2x> —19x+9 intersects the y-axis at P and

the x-axis at R. What is the area of rectangle
OPQR?

y2x2—8x

y<2x

In the xy-plane, ordered pair (g, b) is the solution of

the system of inequalities above. What is the
maximum possible value of ?



—-6<x<20

If the interval above is rewritten in the form
‘x - a‘ <k, what is the value of k?

Mr. Trump drove to work in the morning at the
average speed of 60 miles per hour. He returned
home in the evening along the same route and
averaged 45 miles per hour. To the nearest tenth,
what is his average speed, in miles per hour, for the
entire trip?

Lo T T o o

F

A C
D

In the figure above, quadrilateral AFED isa
1
parallelogram and BE =—. If the area of the
EC 2
parallelogram is 10, what is the area of triangle

ABC?

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section in the test.
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ANSWER SHEET MATH SECTION

B secTioN 3
ABC D ABCD ABCD A B CD ABCD
10000 40000 70000 100000 130000
ABC D A B COD ABCD A B COD ABCD
20000 50000 80000 110000 10000
ABC D A B CD ABCD ABCOD ABCOD
30000 60000 90000 120000 150000
16 17 18 19 20
(T Iy Y Y N Y I A e Y O I
;] OO ;1 OO ;] OO ;] OO ;] QO
. OO0 .. OO0 .. O0O00 NelolololmNololeole
NelolJeololrNelololorveloleole) 0 OOOO ( OO0O00O
1 OOO00O 1 OOO0O 1 0000 1 0000 1 0000
2 OOO0O0 20000 , 0000 20000 0000
3 OO0 30000 30000 3 OO0O 3 O000
4 OOO0O 4 OO000 ,, O000 4, 0000 40000
5 OO0 5 OO0OO0 5 OO0O00 5 OO0O0O 5 OOO0O
s OO0 5 OO0CO 0000 e OOOO 5 OOO0O
7 OO0OO 70000 70000 7 OOOO 70000
g OO0 8OO0 350OOOO 8 OOOO 5§ OOOO
9 OO0 90000 0000 9 OO0 s0O00O0O

NO CALCULATOR ALLOWED
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Bl SECTION 4

A BCD

70000

A B CD
8 O0O00
A B CD
30000

A B CD

100000

ABCOD
110000

A BCD

120000

A BCD

13 0000

A BCD
140000

A B CD

150000
A B CD

16 O000

A B CD
170000

A B CD

180000

A B CD

190000

A B CD
200000

A B CD

210000
A B CD

220000

A B CD
230000

A B CD

240000

A BCD

250000

ABCOD
260000

A B CD

210000
A B CD

280000

ABCD
290000

A BCD

300000

CALCULATOR ALLOWED
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Bl SECTION 4 (Continued)

0 OOOO OOO0O (0000 (OO00OO0 (0000
1 OOOO OOO0O 1 OO0O0 1 OO00O0 1 0000
2 OOO0O0O OOO0O0 0000 ;0000 20000
3 OOO0O0O OCOOO 30000 30000 30000

5 OOO0O OCOOO 5 OO0 50000 50000
s OOOO OCOOO §OO0O0O0 §O0O0O0 0OO0O0O
7 OOOO OOOO0 70000 70000 70000
8 OOOO COOO 5OOOO0 §s§OOOO 38OOO0OO

;1 OO ;] OO ;] OO
. QOO0 . OOO0O0 . O000O
OO0 o OOO0O (O000

OO0 1 OO0 1 O000O
OO0 20000 0000

3 OOO0O 30000
QOO0 4 OOOO 4, OO0O0O0O

5 OOOO 5 OO0O00O
QOO0 QOO0 0000
7 OOO0O 70000 70000
g OOOO 8 0O0O0O0O0O0 35§OOOO
9 OO0 90000 90000

CALCULATOR ALLOWED
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Bl Asverbgundns [

Test 10 Answers and Explanations

SECTION | C B D C C B B D D

SECTION |

C B B

s b s e e s

% 259 4 81 20 13 51.4 22.5

SECTION 3

1. C
2x-3=x —= x=3 — 2x-3=3

2. C
Put the numbers in the inequalities and check. (-2,4) — 2(-2)+4=0<3 — (-1)-4=-5<-3(0K)

3. B

K (20,000x10) = 2000k
100

4. D
100—-&£ 100 1000
=— > x= .
10 X 100~k

100k 1000
x=10 - x=
100 100~k

Or (100-£)% of x=10 —

5. C
Slope

6. C
2x* +12x-32=0 > x> +6x=16 —x>+6x+(9)=16+(9) — (x+3)2:25

7. B
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10.

11.

12.

13.

14.

15.

16.

17.

18.

B
Since the date are not exactly on the line and are correlated negatively. The best answer is —0.95.

D
Substitution: 2x-3(x-4)=6 — x=6and y=6-4=2 — (6,2)

D

C
First determine the value of a using (0,5). — 5=a(0+1)(0-5) — a=-1

. —1+5
From the equation: Two zeros x=-land5 — A= o

2 and k=—(2+1)(2-5)=9

D
k=x"-1 = x*=3k+1 — 3x>=9k+3

B
a+b+c=45 and a+b—-c=5 Addition: 2(a+b)=50 — a+b=25

A
ax+D+b(x-D=2(x-2)+1 > (a+byx+(a-b)=2x-3 — a+b=2anda-b=-3

When you add these two equations: 2a=-1 — a= —%

D
3(x-3)2=20 — (x—3)2:23—0 - x—3:i/? S>x=3+ /6?0:31—‘/?

4.5

|x—5|£% —> —ESx—SSE — 45<x<55 > The least value is 4.5.

Or, just simply 5 «-;— = 4.5, because midpoint is 5.

75
Since the diameter is increased by 100%, the radius also is increased by 100%. Therefore,
2
arth=nxQr)’h - h'= 4r—2h - %h =0.25h — K =(-0.75h : 75% of the height will be decreased.
4
30
—(~ D 1
Axis of symmetry: x = 2((1/220)) =20 — 20 is the midpoint of 10 and x. > Ovx_ 20 - x=30
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B oo [

19. 50

The area of the shaded region = 52 % 5v2 + 55 + %5 =50
2 2 2
20. 15
A
6 6
6 (3,4)
(_3’4) :
i
I
1
h=a—-6
The area of the triangle = ﬂg-_—rj—) =36 > a-3=12 > a=15

1. A
Total amount will be 8 +[ 200 |x§-<_ —§[ 4+ 35')
10 100 10
2. B
Constant slope: Let the value of f(6) = k.
0,3),3,~8), (6, k) — slope:_f—_o?’:]gc;% — 3%-9=-66 —> 3k=-57 > k=-19
3. B

When x=3, y=8.
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10.

11.

12.

13.

14.

15.

~ Answer Explanations

A
When x=3, f3-5=3"-5 - f(-2)=4.

Jloatb_ o0 10 oy ol
b ab ab 2

B
1
a

C

The area of aAFD is exactly half of the area of the rectangle. Therefore, the area of the parallelogram is
12.5x2 =25,

B

Class Beta has the data closet to the mean. Class Gamma has a greatest standard deviation.
You can check using a calculator.

B
Each class has the same average score of 80.

C
f()=x"—8x+12=(x-4) -4 — vertex(4,~4)
Move to the right by 3. —> the vertex of g(x) is (7, —4).

D

A:p(l+r/100
n

) AR
Ixk=6x6 — k=4 " axb=cxd
C

Replace x with x+3. —> f((x+3)~3)=(x+3)2+(x+3)+1

nt 120
) for annual interest of ¥%. When n=12 and » =2, Interest = 9000(1 + 13%6) -9000.

A
3p+5<15 - 3p<10 —»6p<20 —-»>6p-5<20-5 —>6p-5<15
Therefore, the greatest possible value is 15.

D (Factor Theorem)
When you putting x =—1, only choice D results in 0. (-1 + (=1 =(-D)=1==1+1+1-1=0

C
48-1.5

Average rate of change = Slope = =0.55 feet/week
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Answer Explanations

A

200+0.055 =325+ 0.025s — 0.025s =125 — s=$5,000

D

F(xX)=x"—4x+5 —> f(x) :(x—2)2 +1 = f(x)=g(x—2)+1 means: move to the right by 2 and up by 1.
D

The ratio of corresponding sides =1:2 — the ratio of areas =1:4. Let the areas of the circles be k and 4k,
then k+4k =5k =80xr — k=l6x (= m’lz) and 4k =647z (= 7Z'I"22) — Therefore, , =4 and », =8.

B

AB=25sin ZBCD =25x0.6=15 — AC =25 -15* =/400 =20 — CD=20-A4D=10
Therefore, the area of ABCD = 1015 =75.

D

p=a’ —4a+8 :(51—2)2 +4 —> The minimum of p is4. — The minimum of p+6 is 4+6=10.

A

. . 20+60 . . . o

20€x—-y<60 — midpoint= =40, the distance from mid point to the end point is 60 — 40 = 20.
Therefore, |z - midpoint| <distance — lz - 40| <20

C

1

g(x+3)(x2 —4x+3>:0 — (x+3)(x—1)(x—3):0 - zeros x=-3,1,3

C

F)=(x—4Y —64=x —8x+16—64=x> —8x-48 — f(x)=(x+4)(x—12)
B

zr* =100r — r=10 — OP=0R=10 —Slope :—% =—1 — Therefore, y =—x+10.
B

y=3and y=-3 have exactly 3 points of intersection with y = f(x).

D

50-2x*20 — x*—-25<0 — (x+5)(x-5)<0 — -5<x<5
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

A
OP =10
2
Area of an equilateral triangle is ol f
2
Therefore, the area of the shades region is 10 4\/3 x2 =503
B
Slope:M:S N MZS N _36_:5 > b—a=172
-a -a b-a
C

When x> 200, y =20+ 0.05(x —200)

D
3 =20+ 0.05(550 — 200) = 20 + 17.5 = $37.5

7
3

= 9-2 7 — . 7
The slop of BC = =——_ Therefore, the slope of AD is —.

10-13 -3 3

259
a 48 12
—=-——=-— let a=12k and b=25k — 150<25k <200 — 6<k<8 — k=7
b 100 25

Therefore, a=12x7=84 and b=25x7=175. — a+b=259

4

ZQ?QQ:ﬂﬁﬁh-% h=4

81

If x=0,y=9. = P(0,9)
Therefore, the area of the rectangle is §x8 =81.
20

x*—8x=2x — x*-10x=0

- x(x-10)=0 —» x=0,10
b=2a — b=2x10=20

B
>

For x-intercept, 0= 2x* —19x+9= 2x~1)Xx-9) — x=

y:x2~8x

At this point,  is a maximum.

B,

13

a:—6+20:7
2

k=20-7=13
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y=2x

X

1
2

, 9



Answer Explanations .

37. 514
Total distance 180 +180

= =51.42857 -~ 514
Total time  180/60 +180/45

Let distance =180 miles. Average speed

38. 225
The ratio of areas ABEF : AECD: AABC =17 :2% :3* =1:4:9 , because the ratio of corresponding sides is 1:2:3.

Let the areas of ABEF =k, AECD =4k, and AABC =9k.
9% —k—-4k=4k=10 — k=25 — Arcaof AABC=9k=9%x2.5=225
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Dear Beloved Students,

With these new editions, I would like to thank all the students who sent me emails to encourage me to revise my books. As
I said, while creating this series of math tests has brought great pleasure to my career, my only wish is that these books will
help the many students who are preparing for college entrance. I have had the honor and the pleasure of working with
numerous students and realized the need for prep books that can clearly explain the fundamentals of mathematics. Most
importantly, the questions in these books focus on building a solid understanding of basic mathematical concepts. Without
these solid foundations, it will be difficult to score well on the exams. These books emphasize that any difficult math
question can be completely solved with a solid understanding of basic concepts.

As the old proverb says, “Where there is a will, there is a way.” I still remember vividly a fifth-grader who was last in his
class who eventually ended up at Harvard University seven years later. I cannot stress enough how such perseverance in the
endless quest to master mathematical concepts and problems will yield fruitful results.

You may sometimes find that the explanations in these books might not be sufficient. In such a case, you can email me at
drjcmath@gmail.com and I will do my best to provide a more detailed explanation. Additionally, as you work with these
books, please notify me if you encounter any grammatical or typographical errors so that I can provide an updated version.
It is my great wish that all students who work with these books can reach their ultimate goals and enter the college of their
dreams.

Thank you.

Sincerely

Dr. John Chung
January, 2016
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