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CHAPTER 1 1  / PRACTICE TEST 1 

Math Test - No Calculator 
2 5  M I N U T E S , 2 0  Q U E S T I O N S  

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

DIRECTIONS 

For questions 1 - 1 5, so lve each prob lem ,  choose the bes t  a n swer from the cho ices prov ided,  
and  fi l l  i n  the correspond i ng c i rc le  on you r  answer sheet. For questions 1 6-20, so lve the p rob
lem and en ter  you r  an swer in the g r id  on the an swer sheet. P lease refer to the d i rect ions before 
quest ion 1 6  on  how to en ter  you r  an swers in the g r i d .  You may use any ava i l ab l e  space in you r  
test book let  for sc ratc h work .  

l .  The use of a ca l cu la to r  i s  NOT perm i tted . 
2 .  Al l  va r iab les  and  express ions  used represent  rea l n u m bers u n less  otherwise i nd i cated . 
3 .  F i g u res p rov ided i n  t h i s  test a re d rawn to sca le  u n less  otherwise i nd icated .  
4 .  Al l  f ig u res l i e  i n  a p lane  u n less otherwise i nd icated . 
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5 .  U n less  otherwise i nd icated, the doma i n  of a g iven func t ion f is the set of a l l  rea l  n u m bers for wh i c h  
f(x) i s  a rea l n u mber. 

I ;Ji ii ;Ji: t3 I 

G C1 � ,� b a 

A = rrr' 
C =  2rrr 

A = lw C' = a' + b' 

2A x  � s � sJ2 � 
Special Right Triangles 

Q � -� v � LY-
[ 

V = lwh V =  rrr'h 
4 

V =  - rrr3 
3 

The n u m ber  of deg rees of a rc i n  a c i rc l e  i s  360.  
The n u m ber  of rad i an s  of a rc i n  a c i rc l e  i s  2TI .  

l 
V =  - rrr'h 

3 

The s um  of the measu res i n  degrees of the ang les  of a tr i a ng l e  i s  1 80 .  

V =  � lwh 
3 

C O N T I N U E  
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• 
I f  8x + 6 = 6m, what is the value of 4x + 3 i n  terms 
of m? 

A) 2m - 3 
B) 2m 

C) 3m - 3 
D) 3m 

• 
3x+ 4y = l8 

3 y = - X 
2 

Which of the fol lowing ordered pairs (x, y) is a solu
tion of the system of equations above? 

A) (2, 3) 
B) (3, 2 .25) 

C) (4, 1 . 5) 

D) (4, 6) 

• 
Which of the fol lowing is equivalent to 3x + 4 ? 

1 2  

A) 
x + 4  

--

4 

B) 3x + l  
--

3 

C) 
x 1 - + -
4 3 

D) 
x 1 - + -
3 4 

• 
If x - 3 i s  a factor of the expression x2 + kx + 1 2 ,  what 
i s  the value of k? 

A) -7 

B) -5  

C )  5 

D) 7 

McGraw-Hil l  Education: SAT 

•--� 
A 

B 

c 
Note: Figure not drawn to scale .  

In  the figure above, P is the center of a c i rcle and AC 
i s  its d iameter. What i s  the value of x? 

A) 60 

B) 50 
C) 40 
D) 30 

• 
The nth term of a sequence i s  g iven by the expres 
s ion  bn + 4, where b is a posi t ive constant . Which of 
the following i s  necessar i ly equal to b? 

A) the value of the first term 

B) the d ifference between the fourth term and the 
th ird term 

C) the average (arithmetic mean) of the first three 
terms 

D) the ratio of the second term to the first term 

C O N T I N U E  
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.. 

Ill 

• 

If m3  = lfn, where n > 0, what is the value of m in 
terms of n? 

B) n� 

One bag of grass seed can cover 5 ,000 square feet of 
new lawn. If each bag costs p dollars, which of the 
following expressions g ives the cost , in dollars, to 
cover a new rectangular lawn that measures a feet 
by b feet? 

A) 
5 , 000p 

ab 

B) 
abp 

5 , 000 

C) 
5 , 000ab 

p 
D) 5 ,000abp 

If � :::; � , where m > 0, what is the least possible 
m 3 

value of m? 

A) 6 . 5  

B )  7 

C) 7.5 

D) 8 

m 

Ill 

m 

ID 
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I ff (x) = 3x + n, where n is a constant, andf(2) = 0, 
thenf(n) = 

A) -24 

B) - 18  

C)  - 1 2  

D )  1 2  

s t u v 

- 4 -3 -2  - 1  0 1 2 

I f s, t, u, and v are the coordinates of the indicated 
points on the number l ine above, which of the fol
lowing is greatest? 

A) Is  - v i 

B) Is - t I 

C) Is + v i 

D) l u  + v i 

How many solut ions to the equation 4 cos x = 1 l ie 
between x = 0 and x = 311? 

A) Two 

B) Three 

C) Four 

D) Six 

I f  i = H, which of the fol lowing i s  NOT equal to 
i3 + i? 

A) (2 i)2  + 4 

B) 2 - 2i4 
C) 2 i2 - 2 

D) i4 - 1 

C O N T I N U E  
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• 
If m > 1 ,  which of the following could be the graph 
of y = - (x + m)2 + m in the xy-plane? 

A) y 

x 

B) y 

C) y 

1 
x 

McGraw-Hil l  Education: SAT 

D) y 

•--� 

x - 3y =  -2  
5 

y = -
x 

The values of x that satisfy the system of equations 
above also satisfy which of the fol lowing equations? 

A) (x - 5) (x + 3) = 0 

B) (x - 3)(x + 5) = 0 

C) (x - 2)(x - 5) = 0 

D) (x + 2)(x + 5) = 0 

C O N T I N U E  
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DIRECTIONS 

For questions 1 6-20, so lve the p rob lem and  enter 
you r  a n swer i n  the gr id ,  a s  descr i bed be low, on  the 
an swer s heet . 

1 .  Al though not requ i red, i t  i s  suggested that you wr i te 
you r  an swer i n  the boxes at the top of the co l umn s  to 
he l p  you f i l l  in the c i rc l e s  accu ra te ly. You w i l l  rece ive 
cred i t  on ly  i f  the c i rc l es a re f i l l ed i n  correct ly. 

2 .  Mark no  more than  one c i rc l e  i n  a ny co l u m n .  
3 .  No q uest ion h a s  a negative an swer. 
4. Some prob lems  may have more than  one co rrect 

a n swer. In s uch  ca ses, g r id  on ly  one an swer. 

5. Mixed numbers s uch  as  3� must be g r idded as 
7 2 

3 . 5  or - . 2 

( I f  3� i s  en tered i n to the g r id  a s �' it w i l l  

3 1  1 be i n te rpreted as - , not 3- ) .  2 2 
6 .  Decimal answers: If you obta i n  a dec ima l  an swer 

with more d i g i ts t han  the g r id  can accommodate, it 
may be e i ther  rounded or  tru ncated, but i t  mu st f i l l  the 
en t i re g r i d .  

Write a n swer -+ 
in boxe s .  

Gr id  i n -+  
resu l t .  

7 
Answer :  f2 

2 
F ract ion 
l i n e  

Answer :  2 0 1  

A n swer :  2 . 5  

2 5 

493 

Dec i m a l  
po i n t  

E i t he r  pos i t ion  i s  correct.  

C O N T I N U E  
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Ill 
If � a +  � b = 5, and b = 4, what is the value of a? 

3 2 

• 
What is the smallest integer value of x such that 

� + ___!__ i s  less than 1? 

1111 

x 2x 

3 

h J 
1 

If the area of the figure above is 
1 6  

square units , 
5 what is its perimeter? 

McGraw-Hil l  Education: SAT 

Ill 
What is one possible solution to the equation 

6 3 1 
-- - -- = -? 
x + l  x - 1 4 ·  

B 

�c A D 

I n  the figure above, triangle ABC has an  area of 19 .  
What i s  the value of tan (}?  

STOP 
If you finish before time is cal led, you may check your work on this section only. 

Do not turn to any other section of the test. 



CHAPTER 1 1  I PRACTICE TEST 1 

Math Test - Calculator 
S S  M I N U T E S ,  3 8  Q U E S T I O N S  

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

DIRECTIONS 

For questions 1 -30, so lve each p rob lem,  choose the bes t  a n swer from the c ho ices p rov ided,  
and  fi l l  i n  the correspond i ng  c i rc l e  on you r  an swer sheet. For questions 31 -38, so lve the prob
lem and en te r  you r  an swer i n  the g r id  on  the an swer sheet .  P lease refe r to the d i rect ions  before 
q uest ion 3 1  on how to enter you r  an swers i n  the g r i d .  You may use a ny ava i l ab l e  space i n  you r  
test book let for sc ra tc h  work .  

Ut·Ull 
1 .  The use of a ca l cu la to r  i s  perm i tted . 
2 .  Al l  va r iab les  and  express ions  used represent  rea l n umbers u n less otherwise i nd icated .  
3 .  F i g u res prov ided i n  t h i s  test a re d rawn to  sca le  u n less otherwise i nd icated . 
4 .  Al l  fig u res l i e  i n  a p lane  u n less  otherwise i nd icated . 
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5 .  U n less  otherwise i n d icated,  the doma i n  of a g iven funct ion F i s the set of a l l  rea l n u m bers for wh i c h  f(x) 
is a rea l  n umber. 

REFERENCE 

G D · � b� 
b a 

A = rrr' 
C = 2rrr 

A = lw c' = a' + b' 

2� x � x../3 
s � s.'2 � 

Special Right Triangles 

� � ,�-v � �  
V = lwh V= rrr'h V= _'l_ rrr3 

3 

The n u m ber  of degrees of a rc i n  a c i rc l e  is 360 .  
The n u m be r  of rad ian s  of a rc i n  a c i rc l e  i s  2-rr . 

l 
V =  - rrr'h 

3 

The s um  of the measu res i n  deg rees of the ang le s  of a tr i a ng l e  is 1 80 .  

l 

V =  � lwh 
3 

C O N T I N U E  
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• 
The fraction 

of n? 

A) 4 

B) 8 

C) 1 2  

D)  16  

• 

n 
is equal to 0 .8 .  What is the value 

20 

The median of the numbers x, 10, and 1 2 is 1 2 .  Which 
of the following CANNOT be the value of x? 

A) 8 

B) 1 2  

C) 1 6  

D) 20 

x y 

0 2 

1 4 

2 6 

4 8 

Based on the ordered pairs in the table above, 
which of the following could express a relationship 
between x and y? 

A) y = x + 4 

B) y = 2x 

C) y =  2x + 2 

D) y = 2x +  4 

McGraw-Hil l  Education: SAT 

• 
The average (arithmetic mean) of a set of 3 posit ive 

integers is m. If the number 24 is added to this set, 

what is  the average (arithmetic mean) of the new set 

of numbers? 

A) 
3m + 24 

24 

B) 
3m + 24 

4 

C) m + B 

D) 
m + 24 

--

4 

.. 
If � + 3 = - 1 , what is the value of x? 

x 

A) -3 

B)  -2 

C) 
3 

2 

D) 
2 

3 

• 
The Municipal Electric Company charges each 

household $0 . 1 5  per ki lowatt-hour of electricity plus 

a flat monthly service fee of $16. I f  a household uses 

30 kilowatt-hours of electricity and is charged $P in 

a given month, which of the following equations i s  
true? 

A) 

B) 

C) 

D) 

0 . 1 5 (30) + 16 = p 

0 . 1 5P + 16  = 30 

� + 1 6 = P 
0 . 1 5  

0 · 1 5  
+ 16 = 30 

p 

C O N T I N U E  
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•---��-�------�---�-

h 

/ 
/ / 42° 

I 

C: 

Alyssa determines that a floating balloon is 

1 , 200 meters away from her at an angle of 42° from 

the ground, as in the figure above. What is the height, 

h, of the balloon from the ground? (sin 42° = 0.669, 

cos 42° = 0.743, tan 42° = 0 .900) 

A) 802 .8  meters 

B) 89 1 . 6  meters 

C) 1 ,080 meters 

D) 1 ,793 meters 

Iii 
A 

c 

B 

In  the figure above, l ine segments AB and CD 
intersect at point E. What is the value of x? 

A) 60° 

B) 65° 

C) 70° 

D) 75° 
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Questions 9 and 1 0  are based on the graph 
below. 

• 

10  

ll 8 
t: Q) 

-0 c 6 VJ '-
0 
.... Q) 

.0 4 § z 
2 

0 

Credit Load for Economics Majors 

1 1  I I 
8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  

Credits per Semester 

A university surveyed 24 economics majors and 

asked them how many credits they received the 
previous semester. The results are represented in 

the graph above. What percentage of these students 
received 15  or more credits that semester? 

A) 29% 

B) 
1 

33 - %  
3 

C) 
1 

37 - %  
2 

D) 54% 

What is the median number of credits these stu

dents received the previous semester? 

A) 10 .5  

B)  1 1 . 5  

C )  1 2  

D)  1 2 . 5  

---------- · ----------

C O N T I N U E  
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Ill 
I f  a and b are the coordinates of two points on 
the number l ine, then which of the following is 
equivalent to the statement that the absolute dis 
tance from a to b i s  greater than the absolute 
distance from -2 to 6? 

A) l a l  > -2 and lbl > 6 

B) l a  - bl > -8  

C) la + 21 > lb - 6 1  

D) l a  - bl > 8 

IFI 

A1-----------i. B 
1 0  

D�---------'C 24 

Note: Figure not drawn to scale .  

In the figure above, rectangle ABCD i s  inscribed 
in  the c i rcle with center 0. What i s  the area of the 
c i rcle? 

A) 26n 
B) 1 2 1TI  

C )  144TI 

D) 169TI 

Ill 
Everyone in Niko's class has a different birth date. 
If Niko is both the 8th oldest person and the 1 2th 
youngest person in  h i s  class ,  how many students are 
in  Niko's class? 

A) 18 

B) 19 

C) 20 

D) 2 1  

McGraw-Hill  Education: SAT 

Ill 
I f  i = �' which of the following is equivalent to 
(2 - i) (3 - 2 i)?  

A) 8 - 7i 

B) 6 + 2 i  

C) 6 - 6i  

D) 4 - 7i 

I ff(x) = (x2) -2b andf(3) = 3, what i s  the value of b? 

A) 

B) 

C) 

D) 

Ill 

1 
2 

4 

4 
1 
2 

I n  a survey of 80 students, 55 students stated that 
they play a varsity sport, and 35 stated that they are 
taking at least one AP level course .  Which of the fol
lowing statements must be true? 

A) At least 10 of these students are both playing 
a varsity sport and taking at least one AP  level 
course .  

B) Less than half  of the students who play a 
varsity sport are also taking at least one AP 
level course . 

C) The number of students who do not play a 
varsity sport is greater than the number of 
students who do not take at least one AP level 
course .  

D) At least one student who takes an  AP  level 
course does NOT play a varsity sport .  

C O N T I N U E  
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y 

B (3, 6) 

....._--+--+------� x 
A c (5, 0) 

Note: Figure not drawn to scale. 
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Ill 
Which of the fol lowing scatterplots provides the 

strongest evidence in  support of the hypothesis that 

y varies inversely as the square of x? 

A) y 

Cl 

Cl 

Cl 
Cl 

Cl Cl 
Cl Cl 

Cl C CC 
x 

In the figure above, AB = BC. If AB has a slope of B) y 
m and BC has a slope of n, what is the value of mn? 

A) -9 

B) 
1 

9 

C) 

D) 

1 

9 
9 

The functionsf, g, and h are defined by the equations 
J(x) = x2, g(x) = x, and h(x) = fx. Which of the fol

lowing must be true? 

A) h (�) < 1 (�) < g (�) 
B) h (�) < g (�) < 1 (�) 
C) g (�) < h (�) < 1 (�) 
D) 1 (�) < g (�) < h (�) 

C) 

D) 

Cl Cl 
Cl 

Cl Cl 

y 

I Cl Cl 

y 

Cl 
Cl Cl Cl 

Cl 

Cl 

Cl Cl 

Cl 
Cl 

Cl Cl 

x 

Cl 
Cl 

Cl Cl 

Cl 
� 

x 

Cl 

Cl 
Cl � 

Cl Cl 

x 

C O N T I N U E  
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The bird department of a pet store has 1 2  canaries ,  
30 finches, and 18  parrots .  I f  the pet store purchased 
n more finches, then 80% of its b i rds would be 
finches .  Which of the following equations must 
be  true? 

1 4 
A) - + n = -

2 5 

B) 
30 + n  

60 

30 + n  

4 
5 

4 
C) -- -

60 + n  5 

n 4 D) 
60 + n  5 

Ill 
Let function f(x) be defined by the equation 

f(x) =x2 - 1. I f  b is a posit ive real number, then 1 (� ) = 

A) 
(b - l) (b + l) 

b2 

B) 
( 1 - b)(l  + b) 

b2 

C) 
b2 - 1 

b 

D) b - 1 
b2 

The value of yvaries with x according to the equation 
y = kx2 , where k > 0 .  When the value of x increases 
from 3 to 12 ,  which of the following best describes 
the behavior of y? 

A) It i ncreases by 8 1 .  

B )  I t  i ncreases by  1 35 . 

C) It is multiplied by 4 .  
D)  I t  is multiplied by 16 .  

McGraw-Hil l  Education: SAT 

m 
I f  the function f is defined by the equation 
f(x) = k(x + 6) (x - 1) ,  where k > 5, then which of the 
following is equivalent tof(7)? 

A) f(-78) 

B) J(-1 2) 

C) f(-2) 

D) !(78) 

Ill 
After its ini t ia l  offering, the price of a stock increased 
by 20% i n  the fi rst year, decreased by 25% i n  the sec
ond year, then increased by 10% in the th i rd year. 
What was the net change in  the stock price over the 
entire th ree-year period? 

A) It increased by 5%. 

B) It increased by 1%.  

C) It decreased by 1 % .  

D) It decreased by 5%. 

m 
I f  y = x2 , where x += 0, and w = y6, which of the 

w 
fol lowing expresses the value of 3 i n  terms of x? y 
A) x2 

B) x4 

C) x5 

D) x6 

C O N T I N U E  
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0 l 2 3 4 5 

l 2 4 7 

2 

3 

4 x 

5 

With the exception of the shaded squares in the 

first row and first column, every square in  the table 

above is to be filled in  with a number equal to the 

sum of the number directly above it and the num

ber directly to its left. For instance, the number 7 in 

the second row is  the sum of 3 in  the square above 

it and 4 in the square directly to its left. What is the 

value of x? 

A) 1 6  

B )  8 4  

C )  9 6  

D)  1 1 2  

3.x2 = 4x + c 

In  the equation above, c is a constant. If x = - 1  is a 

solution of this equation, what other value of x satis

fies the equation? 

A) � 7 
B) 

4 

3 

C) 7 
3 

D) 7 
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B 

Note: Figure not drawn to scale. 

The figure above shows two concentric circles with 

center 0. If  OD = 3,  DB = 5, and the length of arc AB 
is  5111 what is the length of arc CD? 

7 A) - 11  
4 

B) 1 5  
11 

8 
C) 311 

25 
D) - 11 

8 

C O N T I N U E  
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Questions 29 and 30 refer to the fol lowing 
graph. 

.... Q) CJ) "@ IZ 
..CJ i:: ::l µ... 
c ell 2 

..0 Q) µ... 
.s 
i:: 0 ·.,:::i ell 0.. ·o "f: ell 0... 
..... i:: Q) u .... Q) 0... 

1 00 

PARTICIPATION IN  FUND-RAISERS 
FOR FOUR CLASSES 

D 
80 B 

60 A 
c 

40 

20 

20 40 60 80 1 00 
Percent Participation in May Fund-Raiser 

Four different classes at Corbett Elementary School 
participated i n  two fund-raisers last year, one in 
February and another in May. The rates of participa
t ion for each class are recorded in  the graph above . 
Which class had the greatest change in percent par
t icipation from the February fund-raiser to the May 
fund-raiser? 

A) Class A 

B) Class B 

C) Class C 

D) Class D 

McGraw-Hil l  Education: SAT 

m 
I f  there were 20 students each in  Class A and Class  
C ,  and 30 students each in Class B and Class D, how 
many students participated i n  the May fund-raiser? 

A) 7 1  

B )  72 

C) 74 

D) 76 

C O N T I N U E  
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D IRECTIONS 

For questions 31 -38, so lve the p rob lem and  en ter  you r  
an swer i n  t h e  gr id ,  a s  descr i bed be low, on t h e  answer 
sheet. 

1 .  Al though not requ i red, i t  i s  suggested that you wr i te 
you r  a nswer i n  the boxes a t  the top of the col umn s  to 
he l p  you fi l l  i n  the c i rc les  accu rate ly. You wi l l  receive 
c red i t  on ly  i f  the c i rc l e s  a re fi l l ed in correct ly. 

2 .  Mark no more than  one  c i rc l e  i n  a ny co l u m n .  
3 .  No quest ion has  a negative an swer. 
4 . Some p rob lems  may have more than one correct 

a n swer. In such cases, g r id  only one an swer. 

5. Mixed numbers such  as 3 2  m ust be g ridded a s  
7 2 3 . 5  or - .  2 

3 
( I f  3 2 is en te red i n to the g rid  a s  2 
. d 3 1  3 1 )  i nterprete a s  2 , not "2 . 

2 
, it w i l l  be 

6. Decimal a nswers: I f  you obta i n  a dec ima l  an swer 
with more d ig i ts than the g rid  can accommodate, it 
may be e i ther  rou nded or  t runcated, but i t  mu st fi l l  the 
en t i re g r id . 

Write answer _.. 7 2 
in boxes .  1--t--+-o+--l 

Grid  i n -t
resu l t .  

F ract ion 
l i ne 

Answer: 2 0 1  

Answer :  2 . 5  

2 5 

503 

Dec i ma l  
poi n t  

E i ther  posit ion i s  correct. 

2 0 2 0 

C O N T I N U E  
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Ill 
I f  4 + Jb = 7 . 2, what is the value of 4 - Jb ? 

m 
In the xy-plane, the graph of the equation 
y = 3x2 - kx - 35 intersects the x-axis at (5, 0) . What 
is the value of k? 

m 

F 

In  the figure above, tr iangle FGH is inscribed in the 
c i rcle with center P. I f  the area of the c i rcle is TI ,  what 
is the area of tr iangle FGH? 

Ill 
If _ � < _ 2t + 1 < _ � . what is one possible value of 6t? 

m 

5 7 

I f  cos (x - TI) = 0.4 , what is the value of s in2 x? 

m 
I f  one pound of grain can feed either 5 ch ickens or 2 
pigs, then ten pounds of grain can feed 20 ch ickens 
and how many pigs? 

McGraw-Hill  Education: SAT 

Questions 37 and 38 are based on the following 
information 

Price per Number 

Section Ticket Sold 

Front Orchestra $60 50 

Rear Orchestra $50 60 

First Mezzanine $40 x 

Second Mezzanine $35 y 

Third Mezzanine $30 100 

The table above shows information about the tickets 
sold for a recent performance by a theater troupe. 
The total revenue in t icket sales for this performance 
was $ 1 5,000 .  

I f  1 5  more t ickets were sold in the second mezzanine 
than in the fi rst mezzanine,  what is the total  num
ber of t ickets that were sold for th i s  performance? 

Before the tickets for th is  performance went on sale , 
a consultant for the theater had predicted that n ,  

the number of t ickets sold per sect ion, would vary 
with p,  the price in dollars for a t icket in  that sect ion, 

according to the formula 
n 

= 
Z , BOO . By how many 

p 
t ickets did th is  model underest imate the actual total 
number of tickets sold? 

STOP 
If you finish before time is cal led, you may check your  work on this section only. 

Do not turn to any other section of the test. 
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SAT PRACTICE TEST 1 ANSWER KEY 

Section 2: Writing Section 3: Math Section 4: Math 
Section 1 :  Reading and Language (No Calcu lator) (Calcu lator) 

1 .  A 1 .  c 1 .  D 1 .  D 
2 .  c 2 .  A 2.  A 2 .  A 
3.  A 3.  B 3. c 3.  c 
4. D 4. B 4. A 4. B 
5.  D 5 .  B 5.  c 5.  c 
6. B 6. A 6. B 6. A 
7. A 7. D 7. A 7. A 
8. c 8. c 8. B 8.  c 
9. A 9. A 9. c 9. c 

1 0. A 1 0. B 1 0. A 1 0. D 
1 1 .  B 1 1 .  A 1 1 .  A 1 1 .  D 
1 2 . B 1 2 .  c 1 2 .  B 1 2 . D 
1 3 . D 1 3 . A 1 3 . c 1 3 . B 
1 4. c 1 4. B 1 4. D 1 4. D 
1 5 . B 1 5 . A 1 5 . B 1 5 . B 
1 6. D 1 6. B 1 6. 4 . 5  or 9/2 1 6. A 
1 7. c 1 7. D 1 7. 7 1 7. A 
1 8 . A 1 8 . c 1 8 . B . 4  or 42/5 1 8.  D 
1 9. D 1 9. D 1 9. 5 or 7 1 9. A 
20. A 20. B 20. 8/ 1 3  o r  . 6 1 5 20. c 
2 1 .  c 2 1 .  B 2 1 .  B 
22.  B 22.  B 2 2 .  D 
23. c 23. D 23.  B 
24. A 24. A 24. c 
25.  D 25.  D 25.  D 
26. D 26. c 26. D 
27. c 2 7. B 2 7. c 
28.  B 28.  B 28.  B 
29. B 29. c 29. c 
30. B 30. D 30. c 
3 1 . D 3 1 . A 3 1 .  0 . 8  o r  4/5 
32.  B 32.  A 32. 8 
33. B 33. D 33 . .96 
34. A 34. D 34. 4 . 29  :::: x :::: 4 . 79 
35. D 35.  A 35 . . 84 
36. A 36. c 36. 1 2  
37. A 37. c 37. 3 7 1  
3 8 .  c 38.  D 38.  25 
39. A 39. A 
40. c 40. c 
41 . D 41 . A 
42. A 42. c 
43. c 43. B 
44. D 44. B 
45.  c 
46. c 
47. D 
48. c 
49. A 
50. c 
5 1 .  D 
52.  A 

Tota l Read i ng  Po i n ts Tota l Wri t ing and Tota l Math Po i n ts Tota l Math Po i n ts 
(Sect ion l )  Language Poi nts (Section 2) (Sect ion 3 )  (Sect ion  4 )  
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3 9 .  A 

The original phrasing is best 
para l le l  phrasing taking on . 
allowing. 

Parallelism 

because it creates the 
. writing . . .  and thus 

40. c Sentence Fragments/Comparative Idiom 

The orig ina l  phrasing is incorrect because it creates a 
sentence fragment. Choices (B) and (D) commit the same 
er ror. Only choice (D)  forms a sentence wi th an indepen
dent c lause .  Note also that is correct ly appl ies the com
parat ive idiom not only A but also B. 

4 1 .  A Dangling Modifiers 

The orig ina l  phrasing is best because it coordinates with 
the apposit ive phrase that begins the sentence. Choices 
(B) and (C) a l low this apposit ive to dangle. Choice (D) is 
incorrect because the phrase became targeted for is  not 
id iomatic .  

42 .  c Logical Coordination/Idiom 

Th is  sentence describes the reason that Chapl in drew the 
ire of J. Edgar Hoover. Choice (C) provides the most logi
cal phrase to coordinate this state of being and its cause : 
because of The prepositiona l  phrases in the or ig inal  
phrasing and in choices (B) and (D) do not convey this  
log ica l  re lat ionship .  

43.  B Pronoun Agreement 

The or ig ina l  phras ing is incorrect because the defin ite 
pronoun they di sagrees in number with the anteced
ent government. Choice (C) is incorrect because the 
subjunctive form would have been incorrect ly impl ies 
that th i s  c lause in cou nterfactua l .  Choice (D) i s  incor
rect because propaganda,  a lthough it sounds p lura l ,  is 
s ingu l a r. 

44 .  B Diction 

I n  this context, eradicated does not work because it 
means destroy completely, as a scourge, which does not 
accu rately modify a visa .  Choice (B) ,  revoked (offic ia l ly 
inval idated) works nicely. Choice (C) is i l logica l  because 
the visa is not d i sa l lowed entry into a group, as excluded 
would imply. Choice (D) is  i l logica l  because abolish more 
properly describes the formal  termination of an inst itu
t ion, practice, or system. 

Section 3: Math (No Calculator) 

1. D Algebra (solving equations) EASY 

Bx + 6 = 6m 
To solve in one step, just divide both sides by 2: 

4x + 3 = 3m 

McGraw-Hil l  Education: SAT 

2 .  A Algebra (linear systems) EASY 

To determine which ordered pair i s  a solution to the sys
tem, just "plug in" the values for x and y and choose the 
one that sati sfies both equations. Notice that x = 2 and 

y = 3 is a solution because 3(2) + 4(3) = 18 ,  and 3 = ( % ] (2 ) . 

3 .  c 

Dist ribute: 

Simplify: 

Algebra (algebraic expressions) EASY 

3x + 4  

1 2  
3x  4 
- + -
1 2  1 2  

x l 
- + -
4 3 

4. A Advanced Mathematics (polynomials) EASY 

There are severa l  ways to approach this question. 
Perhaps the simplest is to use the Factor Theorem: I f  
x - c i s  a factor o f  a po lynomia l ,  then x = c is  a zero o f  that 
po lynomia l .  Therefore, if x - 3 is a factor of our polyno
mial ,  x = 3 must be a zero: 

x2 + kx + 12 = (3)2 + 3k + 12 = 0 
Simplify: 9 + 3k + 12 = O 
Subtract 2 1 :  3 k  = -2 1  
Divide by  3 :  k = -7 
Alternately, you might try to find the other factor of the 
quadratic . Since the constant term in the quadratic is 1 2 , 
the constant term in the other binomia l  factor must be 
1 2  7 -3 = -4.  

FOIL: 
Subtract x and 1 2 :  

(x  - 3) (x - 4) = x2 + kx + 1 2  
x2 - 7x + 1 2  = x2 + kx + 1 2  

-7x = kx 
Divide by x: 

5 .  c 

-7 = k  

Additional Topics (circles and triangles) 

MEDIUM 

A 

B 

c 

Since PA and PB are both radii of the circle, they are con
gruent, and so triangle APB is isosceles. By the I sosceles 
Triangle Theorem, then, angle A must a lso be 20°. From 
here, you might simply notice that the angle we're looking 
for, CPB, is the external angle to this triangle, and so it has a 
measure equal to the sum of the two remote interior angles: 
20° + 20° = 40°. Alternately, you could notice that angle A PB 
must have a measure of 140° (since a l l  angles in a triangle 
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have a sum of 180°)1 and since AC is a straight line, angle 
CPB = 180° - 140° = 40°. 

6. B Advanced Mathematics (sequences) MEDIUM 

Let's choose a value, l ike b = 2, for our positive constant. 
This gives us an expression of 2n + 4 for the nth term of the 
sequence.  Substituting n = 1 1 n = 2, n = 3, etc. gives us a 
sequence of 61 81 10, 12 ,  14, and so on. Choice (A) is clearly 
incorrect, because the first term of this sequence is not 2 .  
Choice (C) is a lso incorrect because the average of the first 
three terms is (6 + 8 + 10)/3 = 8, not 2. Choice (D) is also 
incorrect because the ratio of the second term to the fi rst 
is 8/6 = 4/3. Only choice (B), the difference between the 
fourth term and the third term, 12 - 10, gives us a value of2 .  

7 .  A Advanced Mathematics (radical and 

exponential equations) MEDIUM 

For this question, we need to know two Laws of 
Exponentials from Chapter 9 :  Law #8 and Law #9 .  Fi rst, 
we use Law #9 to translate the radicals into exponents .  

Given equation : m3 = lfn 
Apply Law of Exponent ia ls  #9 :  

Apply Law of Exponent ia ls  #9 again: 

Apply Law of Exponentials #8 :  

Raise to the .!. power: 
3 

Apply Law of Exponentials #8 again :  

m3 = n � 

' ( 1 )t 
(m3 ) '  = n •  

.L 
m == n 12 

8. B Algebra (word problems) MEDIUM 

Perhaps the most straightforward way to approach this 
question is to regard it as a conversion from a given area 
of la wn (in square feet) to cost (in dollars) .  
Area of rectangular lawn: A = bh = ab square feet 
Convert using given conversion factors: 

1 bag $p abp 
ab square feet x x -- = $ --

5 , 000 square feet 1 bag 5 , 000 
Make sure to check this ca lculation by noticing that al l  
units "cancel" as common factors, except for the unit we 
want, dol lars ,  which remains in  the numerator. 

9 .  C Advanced Mathematics (rational inequalities) 

MEDIUM 
5 2 

Original inequality: - < 
m 3 

Multiply by 3m (since m > 0, we don't "flip" the inequal ity) : 
1 5 ::; 2m 

Divide by 2 :  7.5 ::; m 

Therefore, the least possible value of m is 7. 5 .  

10 .  A Algebra (linear functions) MEDIUM-HARD 

Given function: f(x) = 3x + n 
Substitute f(2) = 0 :  f(2) = 3(2) + n = 0 
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Simplify: 
Subtract 6 :  

6 + n = 0  
n =  - 6 

Therefore, the function i sf(x) = 3x - 6 .  
Evaluatef(n): f(n) = f(-6) = 3(-6) - 6 = -18 - 6 = -24 

1 1 .  A Algebra {absolute values) MEDIUM-HARD 

First ,  we should not ice that each choice can be interpreted 
as a distance between two points on the number l ine. 
(A) Is - vi = the distance between s and v 
(B) Is - t i = the distance between s and t 

( C) Is + vi = Is - (-v) I  = the distance between s and -v 
(D) lu + v i = lu - (-v) I  = the distance between 

u and -v 
Thinking this way gives us a very straightforward way to 
solve the problem without doing any calculation. First we 
need to locate -v on the number l ine by just  reflecting v 
over the origin at 0. (Recal l  that multiplication by - 1  is 
equivalent to reflecting a point on the number l ine over 
the origin at 0.) This makes it easy to see the distances the 
problem is asking us to compare: 

,__ ___ A ------< 

� 
S t -V U I V 

-4 - 3  - 2  - 1  0 1 2 

Clearly, the greatest of these distances is (A) . 

1 2 .  B Special Topics (trigonometry) MEDIUM-HARD 

In  order to solve this without a calculator, we need to 
know how to analyze this problem in terms of the unit 
c ircle. Fi rst, let 's solve for cos x: 4 cos x = 1 

1 
Divide by 4 :  cos x = -

4 
What does the mean in  terms of the un it c ircle? Recall 
from Chapter 10, Lesson 9, that the cosine of any angle 
corresponds to the x- coordinate of the corresponding 
point for that angle on the unit c i rcle : 

y 1 
(0, 1 )  

X = -
4 

-----------+-�----<>-----+- x 
( - 1 , 0) ( 1 ,  0) 

(0, - 1 )  

Notice that there are exactly two points on the unit c i rcle 
that have an x-coordinate of 1 /4 .  Now let 's think about 
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the angle .  We are told that x goes from O to 311 .  Remember 
that a fu l l  tr ip around the circ le is 211 radians ;  therefore, 
a jou rney from x = 0 to x = 311 is  1 . 5  trips around the c ir
c le  counterclockwise start ing from the posit ive x-axis .  
I f  you trace with your finger 1 . 5  t imes around the c irc le 
start ing from the point ( 1 ,  0), you ' l l  hit our "points of 
interes t "  exactly three t imes .  

13 .  C Additional Topics (complex numbers) HARD 

To solve th is  without a ca lcu lator, you must be  able to 
eva luate a few low powers of i .  Reca l l  from Chapter 10 ,  
Lesson 10, that i 0  = l ,  i 1  = i, i 2  = -1 ,  i 3  = -i, and i4 = 1 .  
Therefore i3 + i = - i  + i = 0 .  Now, it's just a matter o f  find
ing the choice that does NOT equal 0. 
(A) (2i)2 + 4 = -4 + 4 = 0 

(B) 2 - 2i4 = 2 - 2 = 0 

(C) 2i2 - 2 = -2 - 2 = -4 
(D) i4 - 1 = 1 - 1 = 0 

Therefore, the correct answer is (C) . 

14 .  D Algebra (graphs of quadratic equations) HARD 

Reca l l  from Chapter 9, Lesson 6, that any equation in the 
form y = a(x - h)2 + k has a vertex at (h, k) and is open 
up if a >  0 and down if  a <  0 .  In the equation y = - (x + 
m)2 + m; therefore, the vertex is (-m, m) , and a =  - 1 . 
Since m > 1 ,  th is  means that the vertex of the parabola 
has a negat ive x-coordinate and a posit ive y-coordinate, 
which means the vertex is in  quadrant I I .  And since a <  0, 
the parabola is open down .  The only graph among the 
choices that is an open down parabola with a vertex in 
the second quadrant is the graph in choice (D) .  

15 .  B Advanced Mathematics (linear and nonlinear 

systems) HARD 

Fi rst, notice that the question is only asking us to find 
va lues of x, so it 's a good idea to substitute in order to 
e l iminate y from the system. 

x - 3y = -2 

x - 3 [� ] = - 2 Subst itute y = � :  
x 

Mul t iply by x and simplify: x2 - 15 = -2x 
Add 2x: x2 + 2x - 15 = O 
Factor using Sum-Product Method: (x - 3)(x + 5) = O 
Therefore, the values of x that satisfy the origi na l  system 
also sati sfy the equation (x - 3) (x + 5) = O. 

16 .  4.5 or  9/2 

Original  equation : 

Substitute h = 4 :  

Simpl ify: 

Algebra (linear equations) EASY 

2 l - a + - h = 5  
3 2 

2 1 - a + - (4) = 5 
3 2 

2 - a + 2 = 5  
3 

Subtract 2 :  

McGraw-Hill  Education: SAT 

2 -a = 3  
3 

Mult iply by � : 
2 

9 a = -
2 

17. 7 Advanced Mathematics (rational equations) 

EASY 

Given inequal ity: � + __!___ < J 
x 2x 

Mult ip ly by 2x: 12 + 1 < 2x 
Simpl i fy: 1 3  < 2x 
Divide by 2 :  6 . 5  < x 
The smal lest integer that is greater than 6 .5  is 7. 

1 8 .  8.4 or 42/5 Additional Topics (perimeters and 

area) MEDIUM-HARD 

3 

2 
1 

First , drawing a l ine as shown in  the diagram shows that 
the figure is composed of two rectangles , but the height 
of the smal ler one i s  unknown.  Let 's ca l l  it x. The area 
of the l a rger rectangle is (3) ( 1 ) = 3, and the area of the 
smal ler rectangle i s  ( l ) (x) = x. Clearly, the area of the fig
ure must be the sum of these two areas 

Subtract 3 :  

1 6  Area = - = 3 + x 
5 

1 6  1 6  1 5  1 - - 3 = - - - = - = X 
5 5 5 5 

Therefore, the perimeter of the figure is just  the sum of 
the lengths of i ts  s ides .  I f  we t ravel around the figure 
clockwise from the leftmost side, we get a perimeter of 

l 1 2 1 + 3 + 1 + - + l + - + 2 = 8 + - = 8A.  
5 5 5 

19 .  5 or  7 Algebra (rational equations) 

MEDIUM-HARD 

Original  equation: 6 3 1 
x + l x - 1 4 

Multiply by 4(x + l)(x - 1) :  

24(x + l ) (x - 1 )  1 2(x + l ) (x - 1) 4(x + l ) (x - 1) 
x + l x - 1  4 

We do this  because 4(x + l ) (x - 1) is the least common 
multiple of the denominators, so mult ip lying both sides 
by this  wil l  e l iminate the denominators and s impl ify the 
equation. 
Cancel common factors : 

24(x -1) - l2 (x + 1 )  = (x + l ) (x - 1 )  
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Distr ibute and FOIL :  (24x - 24) - ( 12x + 12) = x2 - 1 
1 2x - 36 = x2 - 1 
O = x2 - 1 2x + 35 
0 = (x - 5)(x - 7) 

Collect l ike terms: 
Subtract 1 2x and add 36 :  
Factor: 
Solve using Zero Product Property: x =  5 or 7 

20 .  8/ 1 3  or .61 5 Special Topics (trigonometry) 

HARD 

Find AD with Pythagorean Theorem: (AD)2 + 42 = 52 
Simplify :  (AD)2 + 16 = 25 
Subtract 16 :  (AD)2 = 9 
Take square root : AD = 3 
Or, even better, just notice that tr iangle ADB is a 3 -4 -5  
right tr iangle .  
Use tr iangle area formula to find AC: 

1 1 
Area = - bh = - (AC)(  4) = 19  

2 2 

Simplify :  2 (AC) = 19  

Divide by 2 :  

F ind  DC: 

Find tan 8:  

AC = 
1 9  
2 

DC = AC - AD =
19

- 3 =
19

- � =
13 

2 2 2 2 

tan B =  
opp

= 
BO 

= _±_ = 4 x 2- = � 
hyp DC 1 3  1 3  1 3  

2 

Section 4: Math (Calculator) 

1 .  D 

Mult iply by 20 :  

2 . A 

Algebra (solving equations) EASY 
n 

- = 0.8 
20 

n = 0 .8 (20) = 16 

Data Analysis (central tendency) EASY 

The median of three numbers is the one in the middle 
when they are listed in order. If two of the numbers are 
10 and 1 2, with 12 as the median, then the third number 
must be greater than or equal to 1 2, otherwise 12 would 
not be in the middle. Of the choices, only (A) 8 is not 
greater than or equal to 1 2 .  

3 .  c Algebra/Data Analysis (expressing 

relationships) EASY 

The fi rst ordered pair, x = 0 and y = 2, does not satisfy 
the equations in (A), (B), or (D), so those choices can be 
el iminated. You should also confirm that the equation in 
(C) ,  y = 2x 2 ,  i s  satisfied by al l  four  ordered pairs .  

521 

4 .  B Data Analysis (central tendency) EASY 

Let 's call the 3 posit ive integers a, b, and c. If the average 
of these numbers i s m, then 

a + b + c  
--- = m  

3 

Multiply by 3 :  a + b + c = 3m 
New average when 24 is  included 
in the set :  a +  b + c + 24 

4 
3m + 24 

4 
Substitute a +  b + c = 3m:  

5 .  c 

Mult iply by x: 
Subtract 3x: 

Divide by -4: 

Algebra (rational equations) EASY 

6 
- + 3 = - 1 
x 

6 + 3x = -x 
6 =  -4x 
6 3 

x = - = - -
-4 2 

6. A Algebra (representing quantities) EASY 

The cost for a month's worth of energy i s  the cost per 
ki lowatt-hour t imes the total number of ki lowatt-hours 
used: ($0 . 1 5/kWh)(30 kWh) . The total monthly charge, P, 
must also include the service fee :  P = 0 . 1 5 (30) + 16 .  

7 .  A Advanced Mathematics (triangle 

trigonometry) EASY 

Remember the defin it ions of the basic tr igonometric 
functions: SOH CAH TOA. Since the "side of interest" (h) 
is  the opposite side to the given angle (42°), and since we 
know the length of the hypotenuse ( 1 , 200) ,  we should 
use SOH . 

Plug in the values: 

sin x =
opp 
hyp 

sin 42° = -
h
-

1 , 200 

Substitute sin 42° = 0 .669 :  0 . 669 = -
h
-

1 , 200 
Mult iply by 1 ,002 :  ( 1 , 200) (0 .669) = 802 .8  = h 

8. c Special Topics (polygons) EASY 

The sum of the measures i f  the interior angles of a tr i 
angle is 180°, therefore m L_BED + 90° + 50° = 180°, and 
so m L_BED = 40°. Since LAEC is vert ical to L_BED, it must 
also have a measure of 40°, and so 40 + x + x = 180 
Simplify: 40 + 2x = 180 
Subtract 40 :  2x = 140 
Divide by 2 :  x = 70 

9 .  c Data Analysis (histogram) MEDIUM 

According to the histogram, 7 students received 1 5  cred
its, 1 student received 16  credits , and 1 student received 
18 credits, for a total of 9 students who received 15 or 
more credits . This is 9/24 of the total , or 37.5% 
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10. D Data Analysis (histogram/central tendency) 

MEDIUM 

Data set :  8, 9, 1 2 ,  12 ,  12 ,  12 ,  12 ,  12 ,  12 ,  1 2 , 12 ,  12 ,  13 ,  13 ,  13 ,  
1 5 , 15 ,  15 ,  15 ,  15 ,  15 ,  15 ,  16 ,  18 

The median of a set of numbers is the "middle" num
ber of the set when the numbers are l i sted in  order. I f  the 
set contains an odd number of numbers, the median i s  
the middle number, but  i f the set  conta ins an even num
ber of numbers, it is the average of the two middle num
bers .  Since this set contains  24 numbers, the median is 
the average or the 1 2th and the 13th numbers. The 1 2th 
number in the set is 12, and the 1 3th number in the set i s  
13 ,  the median i s  1 2 . 5 .  

1 1 .  D Algebra (absolute values) EASY 

The absolute distance from a to b is la  - bl and the absolute 
distance from -2 to 6 is l-2 - 6 1 = 8 . Therefore, la - bl  > 8. 

1 2 .  D Special Topics (circles) 

MEDIUM 

Since ABCD i s  a rectangle, we can find the length of i t s  
d iagonal us ing the Pythagorean Theorem: 102 + 242 = rP . 
Even better, we can notice that the two legs are in a 
5 : 1 2  ratio, and therefore triangle BCD is a 5 - 1 2 - 1 3  tri 
angle . In  either case ,  we find that DB = 26 .  Since DB is  
also a diameter of the circle, the radius of the c ircle i s  
26/2 = 13 ,  and therefore, the area of the c ircle i s  11r2 = 
11(13)2 = 16911. 

1 3 . B Problem Solving/Data Analysis 

(enumeration of data) MEDIUM 

I f  Niko i s  the 8th oldest person in the c lass ,  then there 
are 7 students older than he is .  I f  he is the 1 2th young
est person, then there are 1 1  students younger than he is .  
Therefore, there are 18  students in  addition to him, for a 
total of 1 9  students .  

14. D 

FOIL :  
Substitute i 2  = - 1 :  
Combine l ike terms: 

Additional Topics 

(complex numbers) MEDIUM 

(2 - i) (3 - 2 i) 
6 - 4i - 3i + 2 i2 

6 - 4i - 3i + 2(-1)  
4 - 7i 

15. B 

McGraw-Hil l  Education: SAT 

Advanced Mathematics (exponentials) 

MEDIUM 

fl.3) = (32) -2b = 3 
Exponent ial Law #8 
(from Chapter 9, Lesson 9) : 
Exponential  Law #10  
(from Chapter 9, Lesson 9) -4b = 1 

1 
b = - -

4 
Divide by -4 :  

16 .  A Data Analysis (probability) MEDIUM 

Since the sum of 55 and 35 is 90 ,  which is 1 0  greater than 
80, there must be at least 10 in the overlap between the 
two sets. Statement (B) is  not necessarily true, because it 
is possible that all 35 students taking AP courses are also 
varsity athletes, which is more than half of 55 .  Statement 
(C) is not true because 80 - 55 = 25 students do not play 
varsity sports, and 80 - 35 = 45 students do not take at 
least one AP course. Statement (D) is not necessarily true, 
because 35 students take at least one AP course and 25 
students do not play a varsity sport, and this sum, 35 + 
25 = 60, is less than the total number of students, so it is 
possible that there is no overlap between these two sets. 

17. A Algebra (slopes) MEDIUM 

I f  AB = BC, then t r iangle ABC i s  i sosceles and there
fore the two base  angles are congruent and the tr i 
angle has  a vert ica l  ax is  of symmetry �the l i ne x = 
3 .  Th i s  impl ies  that the s lopes of l ines  AB �d BC are 
opposi tes .  We can  ca lcu l ate the s lope of BC from its 
endpoints :  

Y2 - Y1 0 - 6 6 
slope = --- = -- = - - = - 3  x2 - x1 5 - 3 2 

Therefore, the slope of AB is 3, and so mn = (3) (-3) = -9 .  

18 .  D Advanced Mathematics (functions) 

MEDIUM-HARD 

To answer this  question, we must evaluate each of the 
three functions for an input of V2 : 

t (� ) = ( �f = ± = 0.25 

g (� ) = � = 0.50 

h [� J =JI = � = � � 0. 7 1  

Therefore, t (� ) < g ( � ) < h (H 
19 .  A Data Analysis (graphing data) MEDIUM-HARD 

I f  y varies inversely as the square of x, then the variables 

are related by the equation f = !:__ , where k i s  a posit ive 
x2 
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constant .  The graph of such an equation in the xy-plane 
looks l i ke this :  

y 

This most closely resembles the scatterplot in choice (A) . 

20 .  c Algebra (expressing relationships) 

MEDIUM-HARD 

The portion of the birds that are finches is just the num
ber of finches divided by the total number of birds .  Since 
there are a lready 30 finches, adding n finches makes 30 + 
n finches. Since there are already 1 2  + 30 + 1 8  = 60 
total birds, adding n finches makes 60 + n total birds. 

. 30 + n 4 
Since 80% = 4/5, -- = - . 

60 + n  5 

2 1 .  B Advanced Mathematics {functions) 

MEDIUM-HARD 

Subst i tute x = L h 
Simpl i fy: 

Get common denominator: 

J(x) = x2 - l 

1 [i ] = [if - l 

l [� ] = _2_ _ l h h2 [ l l l h2 l b = h2 - fl  
Subtract fract ions :  l [ i ] = 1 �2h2 

Factor numerator: l [� ] = ( 1 - h )(l + h) h h2 
22 .  D Advanced Mathematics {quadratics) 

MEDIUM-HARD 

Si nee k can be any number greater than 0, l e t 's pick k = 1 
for conven ience. If x = 3, then y = ( 1 ) (3)2 = 9, and if x = 1 2 ,  
then y = ( 1 ) ( 12)2 = 1 44 .  I n  th i s  case, both statement (B) 
and statement (D) are true, since 9 + 1 35  = 144 and 
9 ( 16) = 144; therefore, we can e l iminate choices (A) and 
(C) . Now let 's choose k = 2 .  If x = 3, then y = (2)(3)2 = 1 8 , 
and if x = 1 2 ,  then y = 2 ( 12)2 = 288 .  Since 1 8  + 1 35  :;z: 288, 
but 1 8 ( 1 6) = 288, the correct answer is (D) . 

Notice, a l so, that since y varies direct ly as the square 
of x, then when x i s mu lt ipl ied by n, y is mult ip l ied by 11 2 .  
S ince x i s be ing mult ipl ied by 4 (to go from 3 to 1 2), then 
y must be mult ip l ied by 42 = 1 6 .  
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23. B Advanced Mathematics (analyzing 

quadratics) HARD 

One way to tackle th is  question is s imply to s impl ify the 
expression for J(7), and then see which choice gives the 
same expression. 

f(7) = k(7 + 6)(7 - 1 )  = k(l 3) (6) = 78k 
Evaluate (A) : 

f(-78) = k(-78 + 6)(-78 - 1) = k(-72) (-79) = 5 ,688k 
Evaluate (B) : 

J(- 1 2) = k(- 1 2  + 6)(- 1 2 - 1) = k(- 6)(- 1 3) = 78k 
Evaluate (C) : 

J(-2) = k(-2 + 6)(-2 - 1) = k(4) (-3) = - 1 2k 
Evaluate (D) : 

1(78) = k(78 + 6)(78 - 1 )  = k(84)(77) = 6,468k 
Th is shows that J(- 1 2) is  equal  to J(7) . Alternately, you 
might just make a quick sketch of the parabola and take 
advantage of the symmetry: 

y 
- - - - - - - - 1 - -

x 
- 1 2  7 

X =  - 2 . 5  

24. c Problem Solving {percentages) 

MEDIUM-HARD 

Let p = the in i t ia l  pr ice per share of the stock .  After the 
fi rst year, i t s  pr ice increased by 20%, so its pr ice was 
( l . 20)p. After the second year, th i s  price dec l ined 25%, 
so its price was (0.75)( 1 . 20)p. After the second year, this  
pr ice increased by 1 0% so its pr ice was ( 1 . 1 0) (0 .75) ( 1 . 20) 
p = 0 .99p, which means that overa l l  the price decreased 
by 1% .  

2 5 .  D Algebra (exponentials) MEDIUM-HARD 

Expression to be eva luated :  

Subst i tute w = y6 : 

Simpl i fy with Exponent ia l  Law #6 
(from Chapter 9, Lesson 9) : 
Substitute y = x2: 
S impl ify with Exponent ia l  
Law #8 (from Chapter 9, Lesson 9) : 

w 

y3 

l 
y3 

x6 
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26 .  D Data Analysis (tables) MEDIUM-HARD 

Although we don't need to fi l l  in  the entire table, it 's inter
esting to note that it has a "diagonal symmetry" when it 
is completed. Just following the rule and moving system
atical ly toward x reveals that it is 56 + 56 = 1 1 2 .  

0 1 2 3 4 5 

1 2 4 7 1 1  16  

2 4 8 15  26 42 

3 7 1 5  30 56 98 

4 1 1  26 56 1 1 2  210  

5 1 6  42  98  2 10  420  

27. C Advanced Mathematics (quadratics) HARD 

We can find the value of c by just substituting x = -1 into 
the equation. 
Given equation: 
Substitute x = - 1 :  
Simplify :  
Add 4 :  

3x2 = 4x + c 
3(-1)2 = 4(-1) + c 

3 = -4 + c 
7 = c  

Therefore, the equation is :  3x2 = 4x + 7 
Subtract 4x and 7: 3x2 - 4x - 7 = 0 
Factor using Sum-Product Method: (x + 1 ) (3x - 7) = 0 
(Notice that the factor (x + 1) corresponds to the fact that 
x = -1 i s  a solution to the quadratic .) 
Use Zero Product Property to find 
other solution: 
Add 7: 
D ivide by 3: 

3x - 7 = O 
3x = 7 

X =  7/3 

28 .  B Special Topics (arcs) HARD 

B 

First, we should make sure we mark up the diagram 
with the measurements we know: OD = 3 and DB = 
5. This  means that the radius of the small c ircle is 3 
and the radius of the large c ircle is 8. Notice that sec
tors AOB and COD share a central angle, and therefore 
are s imi lar .  So the measures of arc CD and arc AB are 

in a ratio of 3 :8 .  

Cross  multiply: 

Divide by 8: 

29 .  c 
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,,--__ ,,--__ 

mCD mCD 3 � - -- -
mAB 57r 8 

8 (mm ) = 1 57r 

mm = 
l 57r 
8 

Data Analysis (graphs) MEDIUM 

Since there are  only four  data  points , it 's not  hard to 
l ist the February-May ordered pairs .  Notice that the 
February axis i s  vert ical ,  and the May axis i s  horizontal ,  
so the typical x-y relationship i s  reversed: 
Class A :  February: 60, May: 60 
Class B :  February: 80, May: 70 
Class C :  February: 50, May: 70 
Class D: February: 90, May :  90 
Notice that the only class that saw an increase in  percent 
part icipation i s  Class C .  

3 0 .  c Data Analysis (graphs) HARD 

We just need to ta l ly the number of students who part ic i 
pated from each class .  
Class A :  60% of 20 students = 1 2  students 
Class B :  70% of 30 students = 21 students 
Class C :  70% of 20 students = 14 students 
Class D :  90% of 30 students = 27 students 
12 + 2 1  + 14 + 27 = 74 students 

3 1 .  0.8 or 4/5 Algebra 

(radical equations) EASY 

Given equation:  

Subtract 4 :  

4 + fb = 7 .2  

fb = 3 .2  

Therefore, 4 -fb = 4 - 3 .2  = 0 .8 .  

32 .  8 Advance Mathematics (quadratics) EASY 

Given equation: y = 3x2 - kx - 35 
Subst itute x = 5 and y = 0 :  0 = 3(5)2 - k(5) - 35 
Simplify :  0 = 75 - 5k - 35 
Simplify :  O = 40 - 5k 
Add 5k :  5k = 40 
Divide by 5 :  k = 8 

33 . •  96 Additional Topics (circles/triangles) 

MEDIUM-HARD 

When looking for the area of the tr iangle, remember 
that there are two basic methods: the d irect method 
and the indirect method. With the direct method, we 
simply plug the base and height measurements into the 

bh 
formula A = -, and with the indirect method, we find 

2 
the area as the sum or d ifference of other areas .  I n  th is  
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case, s ince we know the lengths of one of the sides, the 
direct  method is probably best . But we wi l l  need to find 
the height as wel l .  
Area o f  the circle is Ti :  
Divide by  Ti :  

Tir2 = Ti 
r2 = 1 

Take square root: r = 1 
Now let 's mark up the diagram with this information. 
Since the radius of the circle is l ,  the diameter FH has a 
length of 2 .  Now we can use the Pythagorean Theorem to 
find the length of CH, which is the height of the triangle 
i f  FC is  taken as the base .  (l .6)2 + (CH)2 = 22 

Simplify :  2 .56 + (CH)2 = 4 
Subtract 2 . 56 :  (CH)2 = 1 .44 
Take square root: CH = 1 . 2  
(Notice that th is  i s  in fact a 3 -4 -5  tr iangle :  i f  we multiply 
3 -4 -5  by 0.4 ,  we get 1 . 2 - 1 . 6 -2 .) 

Plug into area formula :  

34 .  4.29 < x < 4.79 

bh ( l .2 ) ( 1 .6) 
A = - =  = 0.96 

2 2 

Algebra 

(solving inequalities) HARD 

3 3 
- - < - 2t + l  < - -

5 7 

Mult iply by -3 and " fl ip"  inequal i t ies :  
9 9 
- > 6t - 3 > -
5 7 

24 30 
Add 3: - > 6t > -

5 7 
Divide to get decimal  form: 4.BO > 6t > 4.2B57 
Therefore any decimal value between 4 .29 and 4.79, 
inc lusive, i s  acceptable .  

35 . •  84 Advanced Mathematics (trigonometry) 

MEDIUM-HARD 

You may find it helpfu l  to make a quick sketch of the unit 
c irc le on the xy-plane, as we discussed in Chapter 10 .  
Subtracting Ti radians (or 1 80°) from an angle just means 
rotat ing the termina l  ray of that angle 1B0° c lockwise .  It 
should be c lear, then, that in the xy-plane, the angle with 
measure x - Ti points in the opposite d i rection of the 
angle with measure x. Reca l l  that the cosine of an angle 
i s  just the x- coordinate of the point where its terminal  
ray intersects the unit c irc le .  S ince cos (x - Ti) = 0 .4 (that 

525 

is ,  its cosine i s  posit ive) , its termina l  ray must be in  a 
quadrant where the x- coordinates are posit ive: either 
quadrant I or quadrant IV. Let's just put it in quadrant I .  
Th is means that the angle with measure x i s in quadrant 
I I I ,  and so it has the opposite cosine :  

y 
(O, l )  anglex-n 

�----�r---�>---- x 
( - 1 ,  0)  

anglex (0 ,  - 1 )  

Reca l l  Pythagorean Identity 
from Chapter 10: 
Substitute cos x = 0.4: 
Simpl i fy :  
Subtract 0 . 1 6 :  

( 1 ,  0)  

cos x = -0 .4 

sin2 x + cos2 x = 1 
s in2 x + (- 0 .4)2 = 1 

s in2 x + 0 . 1 6  = 1 
s in2 x = O .B4 

36 .  1 2  Problem Solving/Data Analysis (word 

problem) MEDIUM-HARD 

This one is a bit trickier than it looks .  We have 10  pounds 
of grain and have used it to feed 20 ch ickens .  Since one 
pound of grain feeds 5 ch ickens, proportional ly we need 
4 pounds of grain to feed 20 chickens .  This  l eaves us 
10 - 4 = 6 pounds of grain to feed the pigs . Since 1 pound 
of grain can feed 2 pigs, proportiona l ly 6 pounds of 
grain can feed 12 pigs . 

37. 37 1 Problem Solving (extended thinking) 
HARD 

The tota l  revenue from the t ickets sold is $60(50) + 
$50(60) + $40x + $35y + $30(100) . I f  the total revenue 
was $ 1 5 ,000, then 3 ,000 + 3 ,000 + 40x + 35x + 3 ,000 = 
15 ,000 
Subtract 9 ,000 :  40x + 35y = 6 ,000 
Divide by 5 :  Bx + 7y = 1 , 200 
I f  15  more tickets were sold in the second 
mezzanine than the fi rst mezzanine :  y =  x +  15 
Substitute y = x + 1 5  in previous 
equation: Bx + 7(x + 15) = 1 , 200 
Distr ibute: Bx + 7x + 105 = 1 , 200 
Subtract 105 :  1 5x = 1 , 095 
Divide by 15 :  x = 73  
Substitute to  find y :  y = x + 15  = 73 + 1 5  = BB 
Therefore, the total number of t ickets so ld is 50 + 60 + 73 + 
BB + 100 = 37 1 .  
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38 .  25 Problem Solving (extended thinking) HARD 

The mathematical model n = 
2
•
800 

has embedded in 
p 

it the predicted revenue per sect ion: np = revenue per 
sect ion = $2,800. Notice that this prediction is $200 less 
than the actual average revenue per section of $3,000, so 
clearly the model underest imated the number of t ickets 
sold per section. 

l f we want to analyze this  s ituation in detail ,  we can 
compare the predicted t ickets so ld to the actual  t ickets 
sold by adding a new column to the table entitled "pre
dicted sold," which we can fi l l  in using the calcu lations 
from our model . Also, it might be helpful  to also add col
umns for " total revenue" for each situation. 

Price Number Section Predicted Predicted Section Per Sold Revenue Sold Revenue Ticket 
Front 

Orchestra 
$60 50 $3,000 46 .667 $2 ,800 

Rear  
Orchestra 

$50 60 $3,000 56 $2 ,800 

First  $40 73 $2 ,920 70 $2 ,800 
Mezzanine 

Second $35 88 $3 ,080 80 $2 ,800 
Mezzanine 

Th ird 

Mezzanine 
$30 JOO  $3 ,000  93 .333  $2 ,800 

Total  3 7 1  $ 1 5,000 346 $14 ,000 

You might notice that the predicted number of t ick
ets sold in  the Front Orchestra and the Third Mezzanine 
are fractions, which seems strange. (Of course we can't 
sel l a fraction of a t icket!) But even i f  we round these pre
dict ions to the nearest whole numbers, 47 and 93, the 
total number of t ickets i s  the same: 346, which under
est imates the number of t ickets sold by 25 .  

Section 5: Essay 

Sample Response 

Reading Score: 8 out of 8 

Analysis Score: 8 out of 8 

Writing Score: 8 out of 8 

As El l is  Parker Butler sees it, American English spel l ing 
at the turn of the 20th century i s  a disaster. It defies logic 
and common sense, and it even destroys reason itself. Or  
so it seems .  I n  fact , Butler 's essay i s  not  so much about 
American English spelling rules as it i s  about American 
intel lectual culture at the turn of the 20th century: it 
i s  incl ined toward the petty and the self- important .  In 
his essay, Butler builds his argument with humor and 
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charm, and proposes tongue-i n-cheek alternat ives to 
traditional standards of, and more recent revisions to, 
American English spel l ing .  In  so doing he pokes ample 
fun at how Americans th ink and behave, delving into 
commentary on polit ics , technology, and cultural 
expectat ions. He uses metaphor, personification, anec
dote ,  and sharp i rony to skewer not only the American 
el i te but also himself. 

Butler begins h i s  essay with mock-anger at "the spel l 
ing profession." He  cla ims it i s  " the reason America so 
long lagged behind Europe in  the production of genius , "  
not ing that, while Shakespeare (a Brit) was clearly a 
genius, Noah Webster (the American lexicographer) was 
less so .  He mounts h i s  high horse with indignant brag
gadocio :  " . . .  self-made authors l i ke me, who never can 
spell but who simply blaze with genius, wi l l  be  hooted 
out of the magazines to make room for a stupid sort of 
l iterature that i s  spelled correctly." Butler 's j uxtaposi
t ion of overconfidence and i ncompetence (at least in 
the arena of spel l ing) establ ish h i s  wry and ironic tone, 
which he maintains consistently throughout the essay. 

Butler then lashes the "spel l ing reformers" who want 
"this new phonetic spel l ing brought into use" for doing 
what "we Americans do not l ike," namely, advocating for 
sudden change. He i l lustrates th is  cultural foible with 
the example of automobiles, "s ixty horsepower snorters" 
that smell " l ike an eighteenth-century l iterary debate" 
that became acceptable because they were int roduced 
gradually. In fact, Butler says, "we take to being ki l led by 
the automobile quite natural ly now." At this point, the 
reader i s  probably wondering if  this essay i s  really about 
spel l ing after a l l .  

Then he turns h is  gaze to the problem at hand :  s i lent 
letters . But to Butler, unl ike the "spelling reformers," 
the problem is  not practical but moral :  we despise s i lent 
letters in  our words because "we want no idle class in 
America, whether tramp, ar istocrat, or s i lent letter." H i s  
solution? To "set the  idle letters t o  work." Butler then 
announces that he, perhaps as  a Jone insurgent, wil l  
commence pronouncing them: "although" wi l l  now be 
a three-syllable word wi th an audible "ugh"  at the end. 

At this point, the reader probably recognizes Butler 's 
shift in  topic to be a feint :  in  fact, the object  of h i s  sat
ire is not spel l ing at a l l , but those who are obsessed with 
the idea of reform. The preposterousness of h i s  theory i s  
intended to reflect the preposterousness of those who 
spend so much time and mental energy on s i l ly rules. H i s  
satire even extends to  the  pecul iarly American obses
s ion with committee meet ings and reform projects :  " I  
propose to have some mi l l ionaire endow my plan, and 
Serena (Butler 's wife) and I wi l l  then form a society for 
the reforming of Engl ish pronunciation." 

The greatest d isadvantage of Butler 's plan, he admits, 
is that it i s  too commonsensical :  i t 's advantage i s  "so 
manifest that I am afraid it wi l l  never be adopted . "  Here, 
we readers can't help but wonder if  Butler i s  making a 
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wry commentary on bureaucratic incompetence in gov
ernment and business .  

Butler concludes by considering a "Plan B" offered 
by his wife ,  Serena: boycott words with si lent letters. To 
Butler, th i s  plan is less intel lectual ,  but "more American": 
"Why should people write 'although' when they can 
write 'notwithstanding that, '  and not have a s i lent let
ter in it?" By cal l ing Serena's plan "more American," he 
seems to be crit ic izing the fickleness of the American 
consumer, who wi l l  change habits sometimes for non
sensical reasons .  

Butler uses ironic humor to skewer the American 
habit of arguing over s i l ly things. By using himself as 
a fo il ,  together with ski l l ful use of metaphor, anecdote, 
and personification (" 'Although' does al l  the work, and 
'ugh' sits on the fence and whittles" ) , Butler encourages 
us to laugh at ourselves, and perhaps then move on to 
more serious matters . 

Scoring 

Reading-8 (both readers gave it a score of 4) 

This response demonstrates thorough comprehension 
of Butler's essay through skillfu l  use of summary, para
phrases, and direct quotations . The author summarizes 
Butler's central purpose and main idea (Butler 's essay is not 
so much about American English spelling rules as it is about 
American intellectual culture at  the turn of the 20th cen
tury: it is inclined toward the petty and the self-important) 
and presents many details from the text, including abun
dant direct quotat ions .  Each quotation is accompan ied by 
insightfu l  commentary that demonstrates that this author 
has thorough ly comprehended Butler's central idea, as 
well as his ski l lful use of devices like i rony, metaphor, and 
personification to support that claim. 

Analysis-8 (both readers gave it a score of 4) 

This  response presents an ins ightful analysis of But ler's 
essay and demonstrates a sophist icated understanding 
of the analytical task .  Th is author has ident ified Butler 's 
primary modes of expression (metaphor, personification, 
anecdote, and sharp irony) and has uncovered the core 
message of the essay by explor ing Butler 's use of these 
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devices (he pokes ample fun at how A mericans think and 
behave, delving into commentary on politics, technology, 
and cultural expectations) .  For example, the author iden
t i fies the devices that establish the essay's overal l  tone 
(Butler 's juxtaposition of overconfidence and incompe
tence (at least in the arena of spelling) establish his wry 
and ironic tone, which he maintains consistently through 
out the essay) as wel l  as elements that establ ish layers of 
meaning (we readers can 't help but wonder if Butler is 
making a wry commentary on bureaucratic incompe
tence in government and business) and shift focus to more 
subtle ideas (the reader probably recogn izes Butler's sh ift 
in topic to be a feint: in fact, the object of his satire is not 
spelling at all, but those who are obsessed with the idea of 
reform). Th is response explores Butler 's essay systemati
ca l ly, from i ntroduction to conclusion, with thoughtfu l  
commentary throughout. 

Writing-8 (both readers gave it a score of 4) 

Th is response shows a masterful use of language and 
sentence structure to establish a clear and insightfu l  cen
tral c la im (Butler 's essay is not so much about American 
English spelling rules as it is about American in tellectual 
culture at  the turn of the 20th century: it is inclined toward 
the petty and the self- important . . . .  He uses metaphor, 
personification, anecdote, and sharp irony to skewer not 
only the American elite but also himself) .  The response 
maintai n s  a consistent focus on this central c la im, 
and supports it with a c lear and del iberate ana lysis of 
Butler 's essay. The author shows part icular sk i l l  in verb 
choice (defies logic . . .  bu ilds h is argument . . .  delving 
in to commentary . . .  establish his wry and ironic tone . . .  
lashes the "spelling reformers ") ,  strength in using para l ie! 
structures (not only the American elite but also himself . . .  
while Shakespeare (a Brit) was clearly a genius, Noah 
Webster (the American lexicographer) was less so . . .  the 
problem is not practical but moral), and thoughtfulness 
in diction and phrasing ( [h}e mounts his high horse with 
indignant braggadocio . . .  perhaps as a lone insurgent . . .  
perhaps as a lone insurgent  . . .  {h]is satire even extends to 
the peculiarly American obsession with committee meet
ings and reform projects) . Largely free of grammatical 
error, this  response demonstrates strong command of 
language and advanced proficiency in writ ing. 
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Math Test - No Calculator 
2 5  M I N U T E S , 2 0  Q U E S T I O N S  

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

DIRECTIONS 

For questions 1 - 1 5, so lve each p rob lem,  c hoose the bes t  a n swer f rom the cho ices  p rov ided,  
and f i l l  i n  the correspond i ng  c i rc l e  on you r  an swer sheet. For questions 1 6-20, so lve the 
p rob lem and en te r  you r  an swer i n  the g r id  on  the an swer s heet. P lease refer to the d i rect ions  
before q uest ion 16  on how to  en te r  you  an swers i n  the g r i d .  You may use a ny ava i l a b le  space i n  
you r  test book let for sc ra tc h  work .  

UMi!J 
l .  The use of a ca l cu la to r  is NOT perm i tted . 
2 .  Al l  va r iab les  a nd  express ions  used represent rea l n u m bers u n less  otherwise i nd icated . 
3 .  F i g u res p rovided i n  t h i s  test a re d rawn to sca le  u n less  otherwise i n d icated . 
4 . Al l  f ig u res l i e  i n  a p lane  u n less  otherwise i nd icated . 
5 .  U n less  otherwise i nd icated,  the doma i n  of a g iven funct ion F i s the set of a l l  rea l n u m bers for wh i ch  

f(x) i s  a rea l n u m ber. 

REFERENCE 
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G CJ � b� 2� x � s � sJ2 � 
A = rrr2 
C = 2rrr 

A = lw 
b a 

1 
A =  -bh 2 

C' = a' + li' 
x.f3 

Special Right Triangles 

Q � -�v � �  
V = lwh V =  rrr'h 4 

V =  - nr3  
3 

The n u m ber  of deg rees of a rc i n  a c i rc l e  is 360.  
The n u m ber  of rad i a n s  of a rc i n  a c i rc l e  i s  2'IT.  

V =  � rrr2h 
3 

The s um  of the measu res i n  deg rees of the ang les  of a tr i a ng l e  is 1 80 .  

l 
1 

V =  - lwh 
3 

C O N T I N U E  
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• 
I f 2b - 1 = 5, what is the value of 2b2 - l? 

A) 15 

B) 17 

C) 24 

D) 25 

.. 

p 

I n  the figure above, points P, Q, R, S, and T l i e  on 
the same l ine ,  and R is  the center of the large c i rcle .  
If the three smaller c i rcles are congruent and the 
radius of the large ci rcle i s  61 what i s  the radius of 
one of the smaller c i rcles? 

A) 

B) 2 

C) 3 

D) 4 

.. 
Jer i  has edited !_ of her term paper .  I f  she has edited 

5 
1 5  pages, how many pages does she have left to edit? 

A) 45 

B) 50 

C) 60 

D) 75 

McGraw-Hil l  Education: SAT 

• 
7, 1 2 ,  22 ,  42 ,  82 

Which of the following gives a rule for finding each 
term in  the sequence after the fi rst? 

A) Add 5 to the preceding number. 

B) Add 5 to the sum of a l l  of the preceding terms .  

C) Double the preceding term and then subtract  2 
from the result . 

D) Add 14 to the preceding term and d ivide that 
result by 2 . 

.. 

3 I -- - - - - - - - - -

4 5 
The figure above shows a rectangular box.  What i s  
the longest length of a d iagonal of one of the faces 
of th i s  box? 

A) J24 
B) J4i 
C) J50 
D) J60 

• 
Which of the fol lowing points i s  NOT on the graph of 
the line -2x - 3y = 36 i n  the xy-plane? 

A) (-9, 6) 

B) (-24, 4) 

C) (6, - 1 6) 

D) ( 1 2 ,  -20) 

C O N T I N U E  
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• 
During a coyote repopulation study, research
ers determine that the equation P = 250 ( 1 . 32)' 
describes the population P of coyotes t years after 
their introduction into a new region. Which of the 
following gives the values of I, the init ial population 
of coyotes, and r, the annual percent increase in this 
population? 

A) I =  250, r = 32% 
B) 1 =  250, r =  132% 
C) I =  330, r = 32% 
D) I =  330, r = 132% 

.. 
Which of the following is equal to -d--? 

'13 + 1 

A) J3 
2 2 

B) J3 +!_ 
2 2 

C) J3 
4 4 

Which of the following could be the x-intercept and 
y-intercept of a line that is perpendicular to the line 
3x + 6y = O? 

A) (-6 , 0) and (0 , 3) 
B) (3 , 0) and (0 , - 6) 
C) (3, 0) and (0, 6) 
D) (6, 0) and (0, 3) 
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m 
The function f is defined by the equation 
J(x) = x - x2 . Which of the following represents a 
quadratic with no real zeros? 

1 
A) f(x) + -

2 

B) f(x) - !_ 
2 

C) ! (�J 
D) f [x - �J 

• 
1 5 In the xy-plane, the graph o f the line y = -
4 

intersects the graph of the equation y = x2 + x at 
two points . What is the distance between these two 
points? 

A) .'.?_ 
2 

B) � 
2 

C) 1 5 
4 

D) 4 

If i2k = l ,  and i = µ, which of the following must 
be true about k? 

A) k is a multiple of 4. 

B) k is a positive integer. 
C) When 2k is divided by 4, the remainder is 1 .  

D) !5_ i s  a n integer. 
2 

C O N T I N U E  
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Ill 
For al l numbers x and y, let z be defined by the equa
tion z = 1 2 2 - x2 - y2 1 + 22 . What is the smallest pos 
sible value of z? 

A) 0 

B) 4 
C) 8 

D) 16 

• 
If the polynomial P(x) has factors of 1 2 , (x - 5), and 
(x + 4), which of the following must also be a factor 
of P(x)? 

A) 2x2 + 8 

B) 4x2 - 20 

C) 6x2 - 6x - 1 20 

D) x2 - lOx + 25 

McGraw·Hil l  Education: SAT 

Ill 
I ff(x) = -x + 7 and g(f(x)) = 2x + l , what is the value 
of g(2)? 

A) - 1 1  

B) -5  

C) 5 

D) 1 1  

C O N T I N U E  
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DIRECTIONS 

For questions 1 6-20, so lve the prob lem and  enter you r  
an swer i n  t he  g rid ,  a s  descr ibed below, on t he  an swer 
sheet . 

l .  Al though  not req u i red , i t  i s  suggested that you wr i te 
you r  a n swer i n  the boxes at the top of the co l umn s  to 
he l p  you fi l l  in the c i rc l e s  accu rately. You w i l l  rece ive 
c red i t  on ly  if the c i rc le s  a re fi l l ed i n  correct ly. 

2 .  Mark no more tha n one c i rc l e  i n  a ny co l u m n .  
3 .  No q uest ion has  a negative a n swer. 
4. Some prob lems  may have more t han  one correct 

a nswer. In such cases, g r id  only one an swer. 
1 . 5 .  Mixed numbers such  as 3 2 mu st be g r idded as  

7 3 . 5  or 2 ·  

( I f  3� ; ,  eotecod i o to the g eld o '  �' i i  w i l l  be 

. 3 1 1 i n te rp reted as 2, not 3 2  . ) 
6 .  Decimal  answers: If you obta i n  a dec ima l  a n swer 

with more d ig i ts tha n the g r id can accommodate, i t  
may be e i ther  rounded or  t runcated, bu t  i t  m ust fi l l  t he 
en t i re g r i d .  

7 
Answer:  12 Answer:  2 . 5  

Write a n swer -+ 7 / 2 
in boxes .  

2 5 

Grid i n -+ 
resu l t .  

0 
F ract ion 
l i ne rO=· �-H"o-t7'H 

Answer:  20 1 
E i ther  pos i t ion is correct.  

2 0 2 0 
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Dec i ma l 
pa in t  

C O N T I N U E  
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Ill 

1111 

In a writer's workshop, there are half as many men 
as women . If there are 24 total men and women in 
the writer's workshop, how many men are there? 

If 3 - ..!:. = � what is the value of b? 
b 2 

The square of a posit ive number is 0 .24 greater than 
the number itself. What is the number? 

STOP 

McGraw-Hil l  Education: SAT 

The function f is a quadratic function with zeros at 
x = 1 and x = 5 .  The graph of y = fl.x) in the xy-plane 
is a parabola with a vertex at (3, -2) .  What is the 
y-intercept of this graph? 

When graphed in the xy-plane, the line y = mx - 4 
intersects the x-axis at an angle of B. I f m > 0, 

0° < e < 90°, and cos e = b. what is the value of m? 
-v 58 

If you finish before time is cal led, you may check your  work on th is section only. 

Do not turn to any other section of the test. 
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Math Test - Calculator 
S S  M I N U T E S , 3 8  Q U E S T I O N S  

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

DIRECTIONS 

For questions 1 -30, so lve each prob lem , choose the bes t  a n swer from the cho ices  p rovided , 
a nd  fi l l  i n  the correspond i ng  c i rc l e  on you r  an swer sheet. For questions 3 1 -38, so lve the p rob
lem and enter you r  an swer i n  the g r id on the an swer sheet. P lease refe r to the d i rect ions  before 
q uest ion  3 1  on how to en ter  you an swers i n  the g r id . You may use a ny ava i l ab l e  space i n  you r  
test book let  for scratc h  work .  

UMl!I 
l .  The use of a ca l c u l ator is perm i tted .  
2 .  A l l  va r iab les  a nd  express ions  used represent rea l n u m bers u n less  otherwise i nd ica ted . 
3 .  F i g u res p rov ided i n  t h i s  test a re d rawn to sca le  u n less  otherwise i nd icated . 
4 . A l l  f ig u res  l i e  i n  a p l ane  u n less  otherwise i nd icated . 
5 .  U n less  otherwise i nd i cated, the doma i n  of a g iven funct ion f i s  the set of a l l  rea l n u m bers for wh i c h  

f(x) i s  a rea l n u m ber. 
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G L��} � b� � x  � 
5�sFz 
� 

A = rr.r2 
C = 2rrr 

A = lw 
b a 

1 
A =  - bh 

2 
c' = a' + b' 

xJ3 
Special Right Triangles 

Cd � �v lJ9 � 
l 

V = lwh V =  rrr'h 
4 

V =  - rrr3 
3 

The n umber  of degrees of a rc i n  a c i rc l e  is 360 .  
The n u m ber  of rad i a n s  of a rc i n  a c i rc l e  i s  2-rr . 
The s um  of the measu res i n  degrees of the ang les of a tr i a ng l e  is 1 80 .  

I 
V =  - lwh 

3 

C O N T I N U E  



574 

• 
If a = _!. b and 2a + 4b = 20, what is the value of b? 

2 

A) 2 . 5  

B )  4 
C) 5 
D) 1 5 

• 
Spin 

1 

2 

3 

4 
5 
6 

7 
8 
9 

10  

Frequency 
3 

4 
3 

0 

1 

1 

1 

3 

1 

3 

The spinner for a board game has 10 sectors, num
bered 1 through 10 .  It is spun 20 t imes and the 
results summarized in the table above. What is the 
median value of these 20 spins? 

A) 2 

B) 4 

C) 5 

D) 6 

.. 
A 48-gram serving of breakfast cereal contains 8 
grams of sugar. How many grams of sugar are there 
in a 57-gram serving of the same cereal? 

A) 9 . 5 
B)  10 .5  

C) 1 1 . 5  

D)  1 2 . 5  

McGraw-Hil l  Education: SAT 

• 
STATEWID E  C O LLEGE SCHOLARSHIP 

APPLICANTS AND FINALISTS 
"' ..., c 
Q) "O 
2 30 
[./') ._ 
0 20 
"' "O c 1 0  "' "' :l 0 0 

Fi 20 1 0  20 1 1  20 1 2  
D = Applicants 
• = Finalists 

20 1 3  

The graph above shows the number o f  applicants 
and finalists for a statewide college scholarship pro
gram over four consecutive years . For which year 
was the ratio of finalists to applicants the greatest? 

A) 2010 

B) 201 1 

C) 2012  

D)  2013  

.. 
If y3 = 20 and z2 = 10, what is the value of (yz) 6? 

A) 2 x 105  

B) 4 x 104 

C) 2 x 105 

D) 4 x 105 

C O N T I N U E  
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• 
I f the sum of a , b, and c is three times the sum of a 

and b, which of the following expresses the value of 
a in terms of b and c? 

A) c - 2b 
2 

B) 2b - c 
2 

C) c - 3b 
3 

D) 3b - c 
3 

• 

A 

E 

XO 

B 

Note: Figure not drawn to scale . 

D 

c 

I n the figure above, BCDE is a rectangle, AC = 14, 
BC = 12, and EC = 1 3 .  What is the value of tan x? 

A) 0.4 
B) 0 .6 
C) 1 . 3 
D) 2 .5 

Which of the following binomials is a factor of x2 -
6x + 8? 

A) x - 4 
B) x +  4 
C) x +  2 
D) x - 8 

575 

Questions 9-1 1 are based on the graph below. 

MONTHLY SALES 

c 

D 

The pie graph above represents the monthly ad sales 
for four salespeople-Maria, Eli , Georgia , and Zoe
at a social media website. For the month, Maria's 
sales accounted for 25% of the total , Eli had $3,000 
in sales , Georgia had $5,000 in sales, and Zoe had 
$10,000 in sales . 

.. 
Which sector represents Georgia's sales for the 
month? 

A) Sector A 

B) Sector B 

C) Sector C 

D) Sector D 

What is the sum of the monthly sales for al l four 
salespeople? 

A) $22 ,500 
B) $24,000 
C) $25,000 
D) $27,000 

C O N T I N U E  
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Ill 
I f Eli and Georgia both earn 10% commission on 
their sales , and Maria and Zoe both earn 15% com
mission on their sales, how much more did Maria 
earn in monthly commissions than Georgia? 

A) $300 
B) $360 
C) $375 
D) $400 

m 
Let the functionfbe defined by fl.x) = 2 - Ix - 41 for 
all real values of x. What is the greatest value off? 

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

Ill 
I f � _ � = li what is the value of b? 

b 5 

A) � 
7 

B) _§_ 
5 

C) 1 5  
7 

D) 5 

Ill 
For the function f. f (l) = 4 andf (2) = 1 3 .  Which of 
the following equations could describe f? 

A) fl.x) = x2 + 3 
B) fl.x) = x2 + 9 

C) fl.x) = 2x2 + 2 
D) fl.x) = 3x2 + 1 

McGraw-Hill  Education: SAT 

Which of the fol lowing is NOT equivalent to 1 2b2? 

A) (6b) (6b) 
B) 1 2b(b) 

c) (bmr 
D) 6b2 + 6b2 

I f m is a number chosen randomly from the set {2, 3, 
4, 6} and n is a number chosen randomly from the 
set { l , 2 ,  3 , 4} , what is the probabil ity that mn is a 
multiple of 12?  

A) 1 
1 6  

B )  _!_ 
8 

C) -
4 

D) 

DI 

1 
2 

If y = 3x + 4 and x < 3, which of the fol lowing repre
sents al l the possible values of y? 

A) y > 7 
B) y < 1 3 
C ) 7 < y < 1 3 
D)  y > 1 3 

I f g(x + 1)  = x 2  + 2x + 4 for a l l values o f x ,  which of 
the following is equal to g(x)? 

A) x2 + 4 
B) x2 + 3 
C) (x - 1)2  + 4 
D) (x - 1) 2 + 3 

C O N T I N U E  
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A: 2, 7, 12 , 17, 22, . . .  

B : 5, 15 , 25 , 35, 45, . . .  

Two sequences, A and B, follow the patterns shown 
above. I f the nth term of sequence A is 72, what is the 
nth term of sequence B? 

A) 1 25 
B) 135 
C) 145 
D) 155 

A website received 2 , 100 visitors in July from both 
subscribers and nonsubscribers . I f the ratio of sub
scribers to nonsubscribers among this group was 
2:5 , how many more nonsubscribers visited the site 
in July than subscribers? 

A) 1 26 
B) 630 
C) 900 
D) 1 ,260 
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y 

I I  

------+------- x 

I I I  IV 

The figure above shows the locations of quadrants 
I-IV in the xy-plane. Which of the following repre
sents a pair of linear equations that do NOT inter
sect in quadrant I? 

A) 3x + 5y = 15 
y = 4  

B) 5x + 3y = 15 
y = 4  

C) 5x - 3y = 15 
y = 4  

D) 3x - 5y = 15 
y = 4  

m 
During a 40-minute session at a 220 volt charg
ing station, the charge on an electric car battery 
increases from an initial charge of 50 power units 
to a final charge of 106 power units . I f this charge 
increases linearly with time, which of the following 
best describes the charge, q, in power units , on this 
same battery after charging for t hours from an ini
t ial charge of 20 power units? ( 1 hour = 60 minutes) 

A) q = 55t + 50 
B) q = 84t + 50 
C) q = 55t + 20 
D) q = 84t + 20 

C O N T I N U E  
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Questions 23 and 24 are based on the graph 
below. 

LENGTH AND WEIGHT OF SALMON 

• 
1 0  

• !/ 
,.-.._ 8 VJ 

� 
bb 0 6 ] 

'--' 

/v. 
�� V4 ... 

• v 
1�� • 

/.� . � 

..., 
-So 
� 4 

[...-e/ 
� 

• 

/ 
2 

0 II 
v 

60 90 1 00 70 80 

Length (centimeters) 

m 
The scatterplot above shows the length and weight 
of a group of 20 salmon and the line of best fit for 
the data . According to this line of best fit, which of 
the following best approximates the weight, in kilo
grams, of a salmon that is 95 centimeters long? 

A) 7.6 
B) 7.8 
C) 8 . 3  

D) 8 .8  

ID 

McGraw-Hill  Education: SAT 

Which of the following equations best describes the 
relationship between w, the weight in kilograms of 
each salmon, and l, its length in centimeters? 

A) w = �l + 2 
20 

) 20 B W = - l + 2  
3 

C) w = �l - 6 
40 

D) w = �l - 6 
20 

The average size of a compressed image file is 750 kB . 
I f Ronika's data plan al lows her to send 2 GB of data 
each month before she pays any overage charges, 
but she plans to use 85% of that data for texting, 
approximately how many compressed images can 
she send each month before she incurs any overage 
charges? ( 1 GB = 1 , 000 MB; 1 MB = 1 , 000 kB) 

A) 227 
B) 400 
C) 2, 267 
D) 4,000 

C O N T I N U E  
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Perfect ioner's Chocolate Company makes two vari
eties of truffles : dark chocolate and milk chocolate. 
Each dark chocolate truffle requires 0.65 ounces 
of cocoa powder, and each milk chocolate truffle 
requires 0.45 ounces of cocoa powder. If cocoa pow
der costs c dollars per pound, and Perfectioner's 
Chocolate Company has budgeted $200 per week 
for cocoa powder, which of the following inequali
t ies indicates the restrictions on the number of dark 
chocolate truffles , d, and the number of milk choco
late truffles, m, the company can make in one week? 
(1 pound = 16 ounces) 

) 200 A - 2: 0 .65d + 0 .45m 
c 

) 200 B - > 0 .65d + 0 .45m 
1 6c -

) 3, 200 C -- ;::: 0 .65d + 0 .45m 
c 

D) O 
0 .65 0.45 3 , 20 c 2: d + --;;; 

If n is a posit ive integer and m = 2n + 2  + 2n, what is 
2n + 3  in terms of m? 

A) m 

B) 2m 
5 

C) 8m 
5 

D) 3m2 

For how many values of x between 0 and 2rr does 

. 1 Sin 3X = - ?  
2 

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

y 

t 
y = f(x) 

,.. 
' ' ' ' ' ' ' ' 

-+----+----------!� x 
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The figure above shows the graphs of functions f and 
g in the xy-plane. Which of the following equations 
could express the relationship betweenf and g? 

A) f(x) = g(x - 2) 
B) f(x) = g(x + 2) 
C) f(x) = g(x) + 2 
D) f(x) = g(x) - 2 

A researcher is trying to estimate the daily amount 
of time undergraduate computer science majors 
spend on nonrecreational computer activit ies . She 
surveys 120 students from among the computer 
science majors at a large state university and asks 
them, "How much time do you spend in nonrecre
ational computer activities each day?" The mean of 
these responses is 210 minutes per day, with a stan
dard deviation of 16 .5 minutes. I f another researcher 
wishes to present the same question to a new set of 
subj ects at the same university, which of the fol low
ing subject groups would most l ikely yield a data 
set with a smaller margin of error for the estimated 
daily amount of time undergraduate computer sci
ence majors spend on nonrecreational computer 
activities? 

A) 240 randomly selected computer science 
majors 

B) 240 randomly selected liberal arts majors 
C) 80 randomly selected computer science majors 
D) 80 randomly selected liberal art majors 

C O N T I N U E  



580 McGraw-Hil l  Education: SAT 

Student-Produced Response Questions 

DIRECTIONS 

For questions 31 -38, so lve the p rob lem and  en te r  you r  
an swer i n  t h e  g r id , a s  descr i bed be low, on  t h e  a n swer 
s heet . 

l .  Al though  not requ i red,  i t  i s  suggested that you wr i te 
you r  a n swer i n  the boxes at the top of the co l umn s  to 
he l p  you fi l l  i n  the c i rc l e s  accu ra te ly. You w i l l  rece ive 
c red i t  on l y  if the c i rc l e s  a re fi l l ed i n  correct ly. 

2. Mark  no  more t han  one c i rc l e  in a ny co l u m n . 
3 .  N o  q uest ion ha s  a negative a n swer. 
4 .  Some p rob lems  may have more t han  one correct 

a n swer. In such ca ses,  g r id on ly one a n swer. 

5. Mixed numbers s uch  as 32 m ust be g r idded a s  2 7 3 . 5  or - . 
2 

� ( I f  3� is entered in to the g r id as  I 1 0 1 • 1 ,, it w i l l  be 

i n te rpreted a s  � , not 3 2 . )  
2 2 

6 .  Decimal  a nswers: If you obta i n  a dec ima l  a n swer 
wi th more d i g i ts than the g r id can accommodate, i t  
may be e i ther  rou nded or  tr unca ted , bu t  i t  m u st fi l l  t he 
en t i re g ri d .  

7 
Answer:  12 Answer :  2 . 5  

Write a n swer -+ 7 I 
i n  boxes .  

2 2 5 

Gr id  i n -+  
resu l t .  

0 
F ract ion 
l i n e  

Answer : 2 0 1  
E i the r  pos i t ion i s  correct. 

C O N T I N U E  
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What number is 40% greater than the sum of 40 
and 80? 

m 
x h(x) 
3 6 

5 14 

The table above shows a set of ordered pairs that 

581 

ID 
The sum of two numbers is four times their differ
ence. The smaller of these numbers is 1 5 .  What is the 
greater number? 

I f 0 < x < 2n and 5 cos x =JS, what is the value 

(
sin x 

)
2 

Of -- ? 
3 . 

x2 llDI correspond to the function h(x) = - + k . What is 
the value of k? 2 

m 
hx + 4y = - 3 

The equation above is the equation of a l ine in the 
xy-plane, and h is a constant . I f the slope of this l ine 
is - 13 , what is the value of h? 

c 

Note: Figure not drawn to scale . 

In the figure above, the circle with center 0 has a 
circumference of 50, and AB = BC. What is the 
length of arc AB? 

C O N T I N U E  
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Questions 37 and 38 are based on the scenario 
described below. 

Iii 

An Internet service provider offers three different 
plans for residentia l users. Plan A charges users 
$500 for the first year of service, and $80 per month 
thereafter. Plan B charges users $68 per month . Plan 
C i s a "high speed" plan that offers 200% higher 
speeds for $92 per month . 

Isabel le has been using Plan A for over a year. 
She recently reviewed her plan and real ized that 
i f she had been using Plan B for same amount of 
time, she would have saved $104 for Internet service 
over the entire period. At the time of her review, how 
many months had Isabelle been on Plan A? 

STOP 

McGraw-Hil l  Education: SAT 

I sabel le is now considering switching to either Plan 
B or Plan C for her home business , but she calcu
lates that having the "high speed" plan wil l save her 
only approximately 45 minutes of work each month . 
At what minimum hourly rate, in dollars per hour, 
would she have to value her work (that is , how much 
more would she have to value one hour of free t ime 
over one hour of work time) for Plan C to be worth 
the extra cost over Plan B? 

If you finish before time is cal led, you may check your work on th is section only. 

Do not turn to a ny other section of the test. 
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Section 1 :  Reading 
1 .  A 
2 .  D 
3. c 
4. D 
S. B 
6. B 
7. A 
8. B 
9. c 

1 0. c 
1 1 .  A 
1 2 .  A 
1 3. c 
1 4. A 
1 5 . D 
1 6. c 
1 7. B 
1 8 . c 
1 9. D 
20. D 
2 1 . A 
22.  c 
23. B 
24. D 
25.  A 
26. D 
27. D 
28.  c 
29. A 
30. c 
3 1 .  B 
32. D 
33. c 
34. c 
35.  B 
36. A 
37. D 
38.  B 
39. c 
40. D 
41 . B 
42. A 
43. B 
44. B 
45 . A 
46. A 
47. B 
48. A 
49. D 
so. c 
5 1 . D 
52.  D 

Tota l Read i ng  Po i n ts 
(Sect ion l )  

SAT PRACTICE TEST 2 ANSWER KEY 

Section 2: Writing 
and Language 

1 .  A 
2 .  c 
3. B 
4. c 
s.  B 
6. A 
7. D 
8.  c 
9. B 

1 0. B 
1 1 .  D 
1 2 .  D 
1 3 . A 
1 4. B 
1 5 . c 
1 6. B 
1 7. D 
1 8 . D 
1 9. c 
20. B 
2 1 .  D 
22.  A 
23. c 
24. D 
25.  c 
26. A 
27. B 
28.  D 
29. A 
30. D 
3 1 . A 
32 .  A 
33. c 
34. c 
35.  D 
36. B 
37. B 
38.  A 
39. D 
40. c 
4 1 . A 
42. B 
43. D 
44. c 

Tota l Writi ng and 
Language Poi nts (Section 2) 

Section 3: Math 
(No Calculator) 

1 .  B 
2 .  B 
3. c 
4. c 
s. B 
6. A 
7. A 
8. A 
9. B 

1 0. B 
1 1 .  D 
1 2 . D 
1 3 . B 
1 4. c 
1 5 . D 

1 6. 8 
1 7. 2/3 or . 666 o r  
1 8 . 1 . 2 or 6/5 
1 9. 2 . 5  or 5/2 
20. 7/3 o r  2 . 3 3  

Tota l Math Po i nts 
(Sect ion  3) 

.667 

Section 4: Math 
(Calcu lator) 

1 .  B 
2 .  B 
3. A 
4. c 
5.  D 
6. A 
7. A 
8.  A 
9. A 

1 0. B 
1 1 .  D 
1 2 .  B 
1 3 . c 
1 4 .  D 
1 5 . A 
1 6. c 
1 7. B 
1 8 . B 
1 9. c 
20. c 
2 1 .  A 
22.  D 
23. c 
24. D 
25.  B 
26. c 
27. c 
28.  D 
29. B 
30. A 
- - - - - - - - - - · - - - - - -

3 1  1 68 
32. 3/2 o r  1 . 5 
33. 52 
34. 25 
35. 4/45 o r  . 088 o r  .089 
36. 75/4 or 1 8 . 7 o r  1 8 . 8  
37. 47 
38. 32 

Tota l Math Po i n ts 
(Sect ion 4) 

585 
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Section 3: Math (No Calculator) 

1 .  B 

Orig ina l  equat ion :  
Add 1 :  
Divide by 2 :  

Algebra (solving equations) EASY 

2b - 1 = 5 
2b = 6 
b = 3 

Subst itute b = 3 i nto 2b2 - 1 :  2b2 - 1 = 2 (3) 2 - 1 
= 1 8 - 1 = 17  

2 .  B Special Topics (circles) EASY 

p 

Marking up the d i agram with the g iven in format ion, 
as shown, shows that th ree of the smal ler rad i i  make 
up one la rger rad ius .  Therefore, the radius of each small  
c i rcle i s  6/3 = 2 .  

3 .  C Algebra (word problems/fractions) EASY 

I f  1 /5 of her term paper i s  15 pages, then the ent i re paper 
must be 1 5  x 5 = 75 pages long. This means she has 75 -
1 5  = 60 more pages to edi t .  

4 .  c Advanced Mathematics (functions and 

sequences) EASY 
Not ice that the rule i n  choice (C) generates the ent i re 
sequence: 7 (t i mes 2 m inus 2 equals) 1 2  (t imes  2 m i nus 
2 equals) 22  (t imes  2 m inus 2 equals) 42 (t i mes 2 m inus 
2 equals) 82 .  

5 .  B Special Topics (three dimensional geometry)

MEDIUM 

Notice that the  quest ion asks us for the longest length of 
a d iagonal on one of the faces of the box ,  and that there 
are th ree  d i fferent rectangles as faces :  a 3 x 4 rectangle, 
a 3 x 5 rectangle, and a 4 x 5 rectangle .  Clearly the one 
with the two greatest d imensions wi l l  have the longest 
d iagonal ,  wh ich we can find using the Pythagorean 
Theorem .  

S impl i fy :  
S impl i fy: 
Take the square root: 

42 + 52 = d2

1 6  + 25 = d2 
4 1  = d2 

J4i = d
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6. A Algebra (linear equations) MEDIUM

We can tes t  each po int to fi nd the one that does NOT sat
i s fy the equat ion .  
(A) -2 (-9) - 3(6) = 1 8  - 1 8  = 0 ""' 36 
(B) -2(-24) - 3 (4) = 48 - 1 2  = 36 
(C)  -2(6) - 3 (- 16) = - 1 2  + 48 = 36 
(D)  -2 ( 1 2) - 3 (-20) = -24 + 60 = 36 
Therefore, the correct  answer i s  (A) . 

7. A Advanced Mathematics (parabolas) MEDIUM

The in i tial populat ion, I ,  i s  the populat ion when the t ime 
i s  O .  Therefore, I =  250( 1 . 32)0  = 250( 1 )  = 250 .  The annual 
percent increase in  the populat ion, r ,  can be calculated 
by finding the populat ion at t = 1 and then calculating
the percent change from the in i t ial populat ion .  If t = l ,
P = 250( 1 .32 )  1 •  A s  w e  d iscussed i n  Chapter 8 ,  Lesson 7 ,  
mult iplying a quantity by 1 . 32 i s  equivalent to increas
ing a number by 32% (that is ,  1 . 32 = 1 00% + 32%) ,  
so r = 32%.  

8 .  A Advanced Mathematics (rational expressions)

MEDIUM 

Mult iply the numerator 
and denominator by the 
conjugate ( J3 - 1 ) : 
S impl i fy :  

S impl i fy: 

D i s t r ibute : 

1 
J3 + 1

3 + 1 

1 J3 - 1 
-- x --
J3 + 1  J3 - 1

J3 - 1
3 - 1 

J3 - 1
2 

J3 1 
2 2 

9. B Algebra (linear relationships) MEDIUM

As we d i scussed i n  Chapter 7 ,  Lesson 5, a l i ne i n  the 
form ax + by = c has a s lope of -alb. Therefore, the l i ne 
3x + 6y = 0 has a slope of -3/6 = - 1 /2 .  Recal l ,  a lso ,  from 
Chapter 7, Lesson 7, that perpend icu la r I i  ne s  have slopes 
that are opposite rec iprocals .  Therefore, the I i  ne we are 
looking for must h ave a slope of 2 .  You m ight draw a 
quick sketch of the xy-plane and plot the po ints  g iven i n  
each choice t o  find t h e  l i ne that h a s  a slope o f  2 ,  or you 
could use the slope formula from Chapter 7, Lesson 5: 
s lope = (y2 - y1)/(x2 - x1 ) .  

(A) s lope = (3  - 0)/(0 - (- 6)) = 3/6  = 1 / 2  
(B) slope = (- 6 - 0)/(0 - 3) = - 6/-3 = 2 
(C) slope = (6 - 0)/(0 - 3) = 6/-3 = -2 
(D) slope = (3 - 0)/(0 - 6) = 3/- 6 = - 1 /2 

The only choice that gives a slope of 2 i s  (B) .  
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1 0 . B Advanced Mathematics (quadratics) HARD 

Perhaps the simplest way to begin this problem is to 
draw a quick sketch of the function in the xy-plane, 
and then compare this graph to the transformations of 
the original function given in the choices. Notice that 
the original function J(x) = x - x2 is easily factored as 
J(x) = x ( 1  - x) . The Zero Product Property (Chapter 9, 
Lesson 5) tells us that this function must have zeros at 
x = 0 and x = 1 .  Notice, also, that since the coefficient 
of the x2 term in the original function is negative ( - 1  ) , 
the graph of this quadratic is an "open-down" parabola. 
Also, the axis of symmetry is halfway between the zeros, 
at x = 1/2 . Plugging x = V2 back into the function gives 

us f (.!. ) = .!. _ (.!. ) 2 = _!_ _ _!_ = _!_ ,  and therefore, the vertex 
2 2 2 2 4 4 

of the parabola is (� · �l 
y 

1 X = 1 /2 

The question asks us to find the function that has no real 
zeros .  This means that the graph of this  function must not 
intersect the x-axis at a l l .  Each answer choice ind icates 
a d ifferent transformation of the function! Recall from 
Chapter 9, Lesson 3, that choice (A)J(x) + 1/2 is  the graph 
off shifted up V2 unit, choice (B) J(x) - V2 i s  the graph of 
f shifted down V2 unit, choice (C) J(x/2) is  the graph off 
stretched by a factor of 2 in  the horizontal d i rection, and 
choice (D)J(x - 1/2) i s  the graph off shifted right 1/2 unit .  
As the sketch above shows, only (B) yields a graph that 
does not intersect the x-axis .  

1 1 .  D Advanced Mathematics (polynomials) 

MEDIUM-HARD 

Given equation: 

S b . 1 5  u st ttute y =- : 
4 

Multiply by 4 : 
Subtract 15 : 
Factor using the Product-Sum 
Method (Chapter 9, Lesson 4) : 
Use Zero Product Property 
(Chapter 9, Lesson 5): 

y = x2 + x  
1 5  - = x2 + x 
4 

15 = 4x2 + 4x 
O = 4x2 + 4x - 15 

0 = (2x + 5) (2x - 3) 

2x + 5 = O; 2x - 3 = 0 
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Solve each equation for x: x = -5/2; x = 3/2 

Therefore, the two points of intersection are (-% , 
1:} 

and (
%
. 1:) . and the distance between these points is 

% - [
-
%]

=
%
+ % =

�
= 4  

1 2 .  D Special Topics (complex numbers) 

MEDIUM-HARD 

Recall from Chapter 1 0, Lesson 1 0, that in = 1 if and only 
if n is a multiple of 4. (If you need refreshing, just confirm 
that i4 = l, i8 = l ,  i12 = 1 ,  etc . )  Therefore, i f  i2k = l ,  then 2k 
must be a multiple of 4, and therefore, k must be a mul
tiple of2. If k is a multiple of2, then k/2 must be an integer. 
Choice (A) is incorrect, because k = 2 is a solution, but 2 
is not a multiple of 4. Choice (B) is incorrect because k = 
-2  is a solution, and -2  is not a positive integer. Choice 
(C)  is incorrect because k = 2 is a solution, but when 
2(2) = 4 is divided by 4, the remainder is 0, not 1 .  

13. B Algebra (absolute values) MEDIUM-HARD 

I n  order to minimize the value of 1 2 2 - x2 - y2 1 + 22 , we 
must minimize the absolute value. But the least possible 
value of any absolute value expression i s  0, so we must 
ask: is it possible for the expression inside the absolute 
value operator to equal O? A little trial and error should 
reveal that it can if, for instance, x = 2 and y = 0 . Notice 
that this gives us 12 - 22 - 02 1 + 2  = IO I + 22 = 4 . Since the 
absolute value cannot be  less than 0, this must be  the 
minimum possible value. 

14. c Advanced Mathematics (analyzing 

polynomial functions) HARD 

The simplest polynomial with factors of 1 2 , (x - 5) , and 
(x + 4) is P(x) = 1 2(x - 5) (x + 4) . The completely factored 
form (including the prime factorization of the coefficient) 
of this polynomial is P(x) = (2)2 (3) (x - 5) (x + 4) . 

Now, using the methods we discussed in Chapter 9 ,  
Lesson 4, we can look at the factored form of each 
choice: 

(A) 2x2 + 8 = 2(x2 + 8) (x2 + 8 i s  not factorable over the 
reals , but it does equal (x -J8i)(x + J8i) 

(B) 4x2 - 20 = 4(x2 - 5) =  (2)2 (x -J5)(x -J5) 
(C) 6x2 - 6x - 120 = 6(x2 - x - 20) = (2) (3) (x - 5)(x + 4) 
(D) x2 - lOx + 25 = (x - 5)(x - 5) 
Notice that every polynomial in (A) , (B), and (D) contains 
at least one factor that i s  NOT in the factored form of P(x) . 
( In (D), the factor (x - 5) appears twice, but it appears 
only once in  P(x) .) Only choice (C) contains  ONLY factors 
that appear in  P(x) , so it is the only choice that must be 
a factor of P(x) . 
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1 5 . D Advanced Mathematics (functions) HARD 

Given function: 
Substitutef(x) = -x + 7: 
To evaluate g(2), we must 
let -x + 7 = 2 : 
Subtract 7 : 
Multiply by - 1 :  
Subst itute x = 5 :  
Simpl ify : 

g(f(x)) = 2x + 1 
g(-x + 7) = 2x + 1 

-x + 7 = 2 
-X = -5 

X = 5 
g(-5 + 7) = 2(5) + 1 

g(2) = 1 1  

16 . 8 Algebra (ratios/word problems) EASY 

Let x equal the number of men in the workshop. I f there 
are half as many men as women, there must be 2xwomen 
in the workshop, or a total of x + 2x = 3x men and women 
in the workshop. Since th i s total equals 24: 3x = 24 
Divide by 3 : x = 8 

As with a l l algebra problems, make sure you confirm 
that the value you've solved for i s the value the question 
is asking for. Since x is in fact the number of men, it is the 
fina l answer. 

1 7. 2/3 or .666 or .667 Advanced Mathemat ics 

(rational equations) EASY 

Multiply by the common 
denominator, 2b : 
Add 2 : 
Subtract 3b :  

Divide by 3 : 

1 3 3 - - = 
b 2 

6b - 2 = 3b 
6b = 3b + 2 

3b = 2 

h =
3_ 
3 

18 . 1 .2 or  6/5 Algebra (word problems) HARD 

First , translate the given fact i nto an equation . 
The square of a posi t ive number is 
0.24 greater than the number itself: 
Subtract x and 0 .24 : 

x2 = x + 0 .24 
x2 - x - 0 .24 = 0 

Mult iply by 100 to el iminate 
the decimal : 100x2 - lOOx - 24 = 0 

Now we factor using Product-Sum Method. Remem
ber that the product number is a c  = ( 1 00 )( -24) = 
-2,400, and the sum number is b = - 1 00 . The two num
bers with a sum of - 1 00 and a product of -2,400 are 20 
and - 1 20 . 
Expand middle term using 
- 100 = 20 - 120 : 100x2 + 20x - 1 20x - 24 = O 
Factor by grouping in 
pairs : 20x(5x + 1) - 24(5x + 1) = O 
Take out common factor : (5x + 1) (20x - 24) = O 

Using the Zero Product Property, we see that 
x = - 1 /5 or x = 24/20 = 6/5. Since we are told that x i s a 
posit ive number, x = 6/5 or 1 . 2 .  
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19 . 5/2 or  2 . 5  Advanced Mathematics (quadratics) 

MEDIUM-HARD 

Using the Factor Theorem from Chapter 9, Lesson 7, we 
know that i f a quadrat ic has zeroes at x = 1 and x = 5, it 
must have factors of (x - 1) and (x - 5) . Since a quadratic 
can only have two linear factors, f must be of the form 
f(x) = k(x - l) (x - 5). 
Substitute x = 3 and y = -2 for the 
coordinates of vertex: 
Simplify : 
Simplify : 
Divide by -4 : 

-2 = k(3 - 1) (3 - 5) 
-2 = k(2) (-2) 

-2 = -4k 
.!_
= k  

2 
Therefore the equation of the function is 

f(x) = 
.!
. (x - l ) (x - 5) , and we can find its y-intercept by 
2 1 

substitut ing x = 0 : 
Simplify: 

20 . 7/3 or  2.33 

f(0) = - (0 - 1) (0 - 5) 
2 

f(O) =
� 
2 

Special Topics (trigonometry) 

HARD 

The graph of the l ine y = mx - 4 has a slope of m and a 
y-i ntercept of -4 . Since m > 0, th i s slope is posit ive. We 
are told that this l ine intersects the x-axis at an angle of 
(), where cos () = -3-. Th is gives us enough informat ion J58 
to sketch a fa i rly detai led graph: 

y 

: rise 

Notice that th i s information lets us construct a right 
triangle that i ncludes (), in which the adjacent side has 
length 3 and the hypotenuse has length J58 (remem
ber cos () = adjacent/hypotenuse). This triangle is par
t icu larly handy because it depicts the rise and the run 
for a port ion of the l i ne, which wi l l enable us to find 
the slope. We simply have to find the rise with the 
Pythagorean Theorem: 32 + rise2 = ( J58 )2 
Simpl ify: 
Subtract 9 : 

9 + rise2 = 58 
rise2 = 49 

Take square root : rise = 7 
Therefore, the slope of the l ine is m =  rise/run = 7/3 . 
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Section 4: Math (Ca lculator) 

1 .  B Algebra (systems) EASY 

Since the question asks for the value of b, it makes sense 
to substitute for a so that we get a single equation in  
terms of b. 
Second equation: 

. 1 
Substitute a =  - b 

2 
Simplify and combine: 
D ivide by 5 : 

2a + 4b = 20 

2 [� h ) + 4h = 20 

b + 4b = Sb =  20 
h = 4  

2 . B Data Analysis (central tendency) EASY 

The table summarizes the following list of 20 numbers : 
1 ,  1 ,  1 ,  2, 2 , 2 , 2 , 3, 3, 3, 5, 6, 7, 8, 8, 8, 9, 10 ,  10 ,  10 .  I f  a set 
of numbers i s  l i sted in  increasing order, the median i s  
the middle number (if the set conta ins an odd number of  
elements) or the average of the two middle terms ( i f  the 
set conta ins an  even number of elements). The median of 
a set of 20 numbers, therefore, i s  the average of the 10th 
and 1 1th  terms .  Since the 10th number i s  3 and the 1 1 th 
number i s  5, the median i s  (3 + 5)/2 = 4. 

3 . A Problem Solving/Data Analysis (proportions) 

EASY 

Set up a proportion: 

Cross multiply: 
D ivide by 48: 

48 57 
8 x 

456 = 48x 
9.5 = X  

4 .  c Data Analysis (tables) EASY 

The ratio of applicants to final ists i s  simply the quotient 
of those two values, which we can calculate for each year. 
(A) 8/25 = 0 .32 , 
(B)  8/26 � 0 . 3 1 ,  
(C) 9/23 � 0 .39, 
(D) 10/26 � 0 .38 . 

s .  D Algebra (exponentials) EASY 

Although solving for y and z isn't hard, it is even simpler 
to just express (yz) 6 in  terms of y3 and z2, using the Laws 
of Exponentia ls  from Chapter 9, Lesson 9 .  
Original expression: 
Law of Exponent ials #5: 
Law of Exponent ia ls  #8 : 
Substitute y3 = 20 and z2 = 10 :  
Substitute 20 = (2) ( 10) :  
Combine terms with l ike bases with 
Law of Exponents #4: 
Simpl ify :  

(yz) 6 
yG zG 

(y3) 2 (z2) 3 
(20) 2 ( 10)3 

(2) 2 ( 10) 2 ( 10) 3 
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6. A Algebra (word problems) EASY 

The sum of a, b, and c i s  three t imes 
the sum of a and b: a +  b + c = 3 (a + h) 
Distribute: a +  b + c = 3a + 3b 
Subtract a : b + c = 2a + 3h 
Subtract 3b : -2b + c = 2a 

Divide by 2 : 

7 .  A 

E 

A B 

c - 2b -- = a  
2 

Advanced Mathematics (triangle 

trigonometry) EASY 

D 

1 3  

12  c 
>-------- 1 4 --------< 

First, let 's mark up the d iagram with the given lengths, 
as above. Remember from SOH CAH TOA that the tan
gent of an angle i s  equal to the opposite side over the 
adjacent s ide,  so tan x = AB/EB. AB = AC - BC = 
14 - 1 2  = 2, and we can find EB with the Pythagorean 
Theorem: EB2 + 122 = 13 2 
Simpl ify :  EB2 + 144 = 169 
Subtract 144 : EB2 = 25 
Take the square root : EB = 5 
Or, even better, just  notice that t r iangle EEC i s  a 5 - 12 - 13  
tr iangle .  
So, tan x = AB/EB = 2/5 = 0.4 

8. A Advanced Math (quadratics) EASY 

We can factor this quadratic easi ly with the Product
Sum Method from Chapter 9, Lesson 4 . 
x2 - 6x + 8 = (x - 4) (x - 2) 

9. A Data Analysis (pie graph) MEDIUM 

Since Mar ia's sales accounted for 25% of the total , 
her sector must be 0 .25 (360°) = 90°, which i s  sector D. 
This means that El i  ($3 ,000) , Georgia ($5 ,000), and Zoe 
($ 10 ,000) account for sectors A, B, and C. Since Georgia's 
total is between El i 's and Zoe 's, her sector i s  the neither 
the largest nor the smallest of the remain ing sectors . 
Therefore, it must be sector A, which i s  in  the middle .  

10 .  B Data Analysis (pie graph) MEDIUM 

Perhaps the simplest way to approach this  i s  to notice 
that, s ince Maria's sales account for 25% of the total , the 
other salespeople must account for 100% - 25% = 75% of 
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the total . Since this total is $3 ,000 + $S ,000 + $ 10 ,000 = 
$ 18 ,000, we can find the total with a proportion . 

Cross multiply: 
D ivide by 7S: 

$ 1 8 ,000 x 
7S 1 00 

$ 1 , 800 ,000 = 7Sx 
$24,000 = x 

1 1 . D Data Analysis (pie graph) MEDIUM 

Since Mar ia accounted for 2S% of the total sales , she 
accounted for (0 . 2S)($24,000) = $6 ,000 in sales . I f 
she earned 1 S% commission for al l sales , she earned 
(0 . 1 S)($6 ,000) = $900 in commissions . I f Georgia earns 
10% in commissions, she earned (0. 1 0) ($S ,000) = $SOO . 
Therefore, Maria earned $900 - $SOO = $400 more in 
commissions that Georgia did. 

12. B Algebra (absolute value) MEDIUM 

The fu nct ion J(x) = 2 - Ix - 4 1 reaches its greatest value 
when the absolute value is minimized . Since absolute 
values cannot be negat ive, the least value Ix - 4 1 can 
have is 0, which it has when x = 4: 
J(4) = 2 - 14 - 4 1 = 2 - 0 = 2 
13 .  C Advanced Math (rational equations) MEDIUM 

3 2 - - - = l 
Orig inal equation : 
Multiply both sides by common 
denom inator Sb: 
Add 2b: 
Divide by 7: 

b s 

l S  - 2b = Sb 
l S  = 7b 
� = b 
7 

14 . D Advanced Mathematics (functions) MEDIUM 

(A) f( I )  = 1 2  + 3 = 4; f(2) = 22 + 3 = 7 
(B) J( l )  = 1 2  + 9 = 1 0 ; f(2) = 22 + 9 = 1 3 
(C) J(l)  = 2( 1 ) 2 + 2 = 4;}{2) = 2(2)2 + 2 = 10 
(D)f( l ) = 3( 1 ) 2 + 1 = 4; f(2) = 3(2)2 + 1 = 1 3 
The only funct ion that sat isfies the two g iven equat ions 
i s (D) . 
l S .  A Advanced Mathematics (exponentials) 

MEDIUM 

(A) (6b) (6b) = 36b2 
(B) 12b (b) = 1 2b2 
(c) ( bmr = ( bm)( bm) = 1 2b2 
(D) 6b2 + 6b2 = b2(6 + 6) = 1 2b2 
16. c Data Analysis (probability) MEDIUM 

One way to represent th i s problem clearly is to construct 
a table that shows a l l of the possible products mn. A rep 
resentation of al l the equal ly l ikely poss ible outcomes of 
an event is cal led the sample space for that event . We 
can label the columns with the possible values of m and 
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the rows with the possible values of n . As we write in the 
products , let 's shade in those that are mult iples of 1 2 .  

x 2 3 4 6 
1 2 3 4 6 
2 4 6 8 1 2  
3 6 9 1 2  18 
4 8 1 2  16 24 

This shows that 4 out of the possible 1 6 products are mul
t iples of 12 , and therefore, the probabi l ity is 4/ 1 6 or � · 
17. B 

Original inequal ity : 
Mu ltiply by 3 : 
Add 4: 
Subst i tute y = 3x + 4 : 

Algebra (inequalities) MEDIUM 

x < 3 
3x < 9 

3x + 4 < 1 3  
y < 1 3  

1 8 .  B Advanced Mathematics (functions) 

MEDIUM-HARD 

Since the funct ion takes "al l va lues of x , " one way to 
solve th i s problem is to choose a value of x to work with, 
l ike x = 1 . 
Orig inal funct ion : g(x + 1 ) = x2 + 2x + 4 
Subst i tute x = 1 :  g(2) = ( 1 ) 2 + 2 ( 1 ) + 4 = 1 + 2 + 4 = 7 
Therefore, the funct ion g(x) wi l l give an output of 7 for 
an input of 2 . We can now test our choices for an input of 
x = 2 . (Notice g(x) and g(x + 1) have different inputs .) 
(A) (2)2 + 4 = 8 
(B) (2)2 + 3 = 7 
(C) (2 - 1 )2 + 4 = S 
(0) (2 - 1)2 + 3 = 4 
Notice that only the expression in (B) gives the correct 
output . 

19 . c Advanced Mathematics (sequences) 

MEDIUM-HARD 

The "brute force" method is to wri te out sequence A 
unt i l you reach 72 , and see which element in sequence B 
"matches up" to it . But fi rst we must determine the rule 
for each sequence . A l i t t le guessing and checking should 
confirm that sequence A fol lows the "add S" rule , and 
sequence B fol lows the "add 10 " rule . 

A 2 7 1 2  17 22 27 32 37 
B s l S  2S 3S 4S SS 6S 7S 
A 42 47 S2 S7 62 67 72 
B 8S 9S lOS l l S 1 2S 13S 14S 

A more elegant method, however, is to find the formulas for 
the nth term of A and the nth term of B . This would be a 
much more efficient method, also, if it takes a while for 72 
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to appear in set A. If you recall the general formula for the 
nth term of an arithmetic sequence (a,, = a , + (n - l)d), 
then it 's straightforward to see that the formula for A is 
a = 2 + (n - 1)5 = 5n - 3 and the formula for B 
i�1 h = 5 + (n - 1)10 = lOn - 5. Since we're looking for 
wh�1re the number 72 appears in set A, we can solve 
5n - 3 = 72 to find n = 15, then insert this value for n 
into the formula for B: h, 5  = 10(15) - 5 = 145. 

20 . c Problem Solving and Data Analysis (ratios) 

MEDIUM 

If the rat io of subscribers to nonsubscribers is 2 :5 , 
then we can say there are 2n subscribers and Sn non
subscribers, where n is some integer. Th is means there 
were a total of 2n + 5n = 7n July visitors to the website . 
Since we know that there were 2 , 100 visitors in Ju ly, we 
can solve for n :  2, 100 = 7n 
Divide by 7 : 300 = n 
Therefore, there were 2(300) = 600 subscriber visits and 
5(300) = 1 , 500 nonsubscriber visits , and so there were 
1 , 500 - 600 = 900 more nonsubscribing visitors than 
subscribing visitors . 

2 1 .  A Algebra (graphing l ines) MEDIUM-HARD 

In quadrant I , both the x- and y-coordinates are positive. 
Since y = 4 in all four systems, we simply need to find the 
system for which the x-coordinate of the solution is not 
positive. We can find the corresponding x-coordinate for 
each system by just substituting y = 4 and solving for x. 
Substitute y = 4 into first equation in (A) : 3x + 5(4) = 15 
Simpl ify : 3x + 20 = 1 5 
Subtract 20 : 3x = -5 
Divide by 3 : x = -5/3 
In th is case, we don't need to go any fu rther, because 
the solution to the system in (A) is (-5/3, 4), which is in 
quadrant I I , not quadrant I . 

22 . D Advanced Mathematics (quadratics) 

MEDIUM-HARD 

Read the question careful ly, and note part icularly what 
it is asking for and what in formation can help you find it. 
We are asked to fi nd an equation to relate two variables , 
q, the number of power units , and t, the number of hours 
the battery has been charging. We are told that the ini
t ial charge is 20 power units , so q = 20 when t =  0 . We are 
also told that the charge increases from 50 power units 
to 106 power units in 40 minutes . But since our time unit 
t is in hours, we should convert 40 minutes to 40/60 = 
2/3 hours . Therefore, the charging station charges at a 
rate of ( 106 - 50)/(2/3) = (56)/(2/3) = 84 charging units 
per hour . This unit rate is the s lope of the 1 ine, as we dis
cussed in Chapter 8, Lesson 5. Therefore, the equation 
should represent a line with slope of 84 that contains 
the point t = 0 and q = 20, which is the equation in (D) 
q = 84t + 20. 
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23. c Data Analysis (scatterplots) EASY 

LENGTH AND WEIGHT OF SALMON 

• 
1 0  

• I/ 
,-., 8 rJ) 
E 

� - - -- - - .,/. 
�� � .. 

• 
ro ..... OJ) 
.s 6 
:Q 
'--' 

�; • 

/.v. , -

-..c OJ) 4 

� 
!....-e/ 

� • 

/ 
2 

0 
60 70 80 90 1 00 

Length (centimeters) 

Th is question simply asks us to find the point on the l ine 
of best fit that corresponds to a length of 95 centimeters . 
As the dotted lines show below, this corresponds to a 
weight less than halfway between 8 and 9 kilograms, so 
(C) 8.3 is the best approximation among the choices . 

24 . D Data Analysis (scatterplots) HARD 

LENGTH AND WEIGHT OF SALMON 
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To find the equation of the l ine of best fit , we can take 
two points on the l ine and then use the point-slope for
mu la (Chapter 7, Lesson 5) to find the equation of the 
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l ine . To get the most accurate representation of the l ine, 
we should choose two points that are fai rly far apart, 
but whose coordinates are easy to determine . The graph 
shows that this l ine appears to pass th rough the points 
(60, 3) and (100, 9) , and so, by the slope formula (Chapter 
7, Lesson 5) we can calculate that the slope is (9 - 3)/ 
(100 - 60) = 6/40 = 3/20. Using the first po int in the 

point-slope formula gives 

Distribute: 

Add 3 : 

w - 3 =� (/ - 60) 
20 

w - 3 =�1 - 9 
20 

W =�f - 6  
20 

25. B Problem Solving {rates) MEDIUM 

I f Ronika plans to use 85% of her 2 GB data plan for tex
ting, she will have only (153)(2 GB) = (0. 1 5)(2,000 MB) = 
300 MB = 300,000 kB avai lable for image fi les . S ince 
the average image fi le i s 750 kB, she wi l l be able to send 
300 ,000 kB/750 kB = 400 images per month . 

26 . c Problem Solving (rates) HARD 

This question asks us to write a mathematical statement 
that " indicates the restr ict ions" in this si tuat ion. So, 
what keeps us from making as many truffles as we want? 
Simple: we are only a llowed to spend $200 per week on 
cocoa powder. Therefore, we can state the restr ict ion 
on truffles as "the total cost of cocoa powder for our 
weekly production of truffles must be less than or equal 
to $200 ." 

Now we must figure out a way to express "the total 
cost of cocoa powder for our weekly production of truf
fles . " Clearly, th i s i s the total cost for the dark chocolate 
truffles plus the total cost for the mi lk chocolate truffles: 
Cost of cocoa powder 
for d dark d ffl 0.65 oz cocoa $c tru es x x----
chocolate truffles : 1 truffle 16 oz cocoa 

Simpl i fy : 
Cost of cocoa powder 
for m mi lk 

$ 0 .65cd 
16 

chocolate 
truffles : ffl 0.45 oz cocoa $c m tru es x x -----
Simpl ify : 

The tota l cost for cocoa 
powder must not be 
greater than $200 : 

Mult iply by 16 : 

Divide by c : 

1 truffle 16 oz cocoa 

$ 0.45cm 
1 6 

200 0 .65cd 0 .45cm > -- +---- 16 16 

3 , 200 2'. 0 .65cd + 0 .45cm 

3 , 200 -- 2'. 0 .65d + 0.45m 
c 
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27. C Advanced Mathematics (exponentials) HARD 

Notice that this question asks us to find the value of 
2n+ 3, so we should try to solve the g iven equation for 2"-'- 3 . 

Orig inal equation: 
Factor 2n from the terms 
on the r ight side: 
Simpl ify : 

Divide by 5 : 

Multiply by 23 : 

Simpl ify : 

m = 2" (22 + 1) 
m = 2" (5) 

m = 2" 
5 

23 ( 7) = 2" x 23 

28 . D Special Topics (trigonometry) HARD 

Although this quest ion can be solved by graphing, i t is 
s impler and more efficient to imagine the unit circle, as 
we discussed in Chapter 10 , Lesson 9 .  

y 

(0, 1 ) 

- - y = sin(8) = 1 /2 ___ .__ __ ---'>lo"-----+----- x 
( - 1 , 0) ( 1 , 0) 

(0, - 1 ) 

We are asked to consider those angles that have a sine 
of V2 . As you recal l from Chapter 10, Lesson 9, the angles 
whose sine i s V2 correspond to those angles that intersect 
the unit c i rcle at any point where y = V2 , as shown in the 
diagram above. Notice that the l ine y = V2 intersects the 
unit c i rcle in two points . We are asked to consider s in 
3x, where x takes values from 0 to 211 . This means that 3x 
takes values from 0 to 611. In other words, we are taking 
three complete tr ips around the unit circle (s ince each 
tr ip around i s 211 rad ians) . How many times will we visit 
those two points if we take three tr ips around the circle? 
Clearly (3) (2) = 6 t imes . 

29 . B Advanced Mathematics (function 

transformations) HARD 

The figure clearly shows that the function y = J(x) i s simi
lar in shape to the function y = g(x), but is shifted to the left 
by some posit ive d istance. Recall from Chapter 9, Lesson 
3, that when the graph of y = g(x) i s shifted to the left by 
k units, the equation of the new function is y = g(x + k). 
The only equation that has this form is (B)J(x) = g(x + 2). 
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30 . A Data Analysis (data spread) HARD 

One important rule i n data gathering is , the more data 

we can gather on a population, the more reliable our 

stat istics about that population will  be .  More specifi
ca l ly, the greater fract ion of the populat ion we can sam
ple, the smal ler our margin of error from the true value 
of the population stat i s t ic . Another important rule in 
data gathering i s the more similar our sample is to the 

population of interest, the smaller our statistical error 

will be.  Since the sample size i s highest and the group 
is most l ike the populat ion (of undergraduate computer 
science majors) in choice (A) , that group should produce 
the smal lest margin of error in the data. 

3 1 .  1 68 Algebra (percents) EASY 

The sum of 40 and 80 is 1 20, and 40% of 1 20 i s (0 .40) 
( 1 20) = 48 , so the number that is 40% greater than 120 i s 
1 2 0 + 48 = 1 68 . Also remember tha t i ncreasing a number 
by 40% is equ ivalent to mult iplying it by 1 .4 . 

32 . 3/2 or 1 .5 

Orig inal funct ion: 

Advance Mathematics (quadratics) 
MEDIUM 

x2 
h(x) = - + k  

2 

Subst i tute h(3) = 6 (from table) : 32 
6 = - + k  

2 
Simpl i fy: 
Subtract 4 .5 : 

6 = 4 .5 + k 
1 . 5 = k 

To check your answer, you can plug in the second row of 
52 the table to ver i fy that - +  1 .5 = 14 
2 

33 . 52 Algebra (linear equations) MEDIUM 

In Chapter 7 , Lesson 5 we discussed the fact that the 
s lope of a l inear equation in "standard form," ax + by = c 

is equal to - a/b. Therefore, the l inear equation hx + 4y = 
- 3 has a slope of - h/4. If this slope equals - 3, then 

- h  -= - 13 
4 

Mult iply by - 4 : h =  52 

34 . 25 Algebra (word problems) EASY 

Let 's let x be the larger number. 15 is the smal ler number. 
The sum of the numbers is four t imes their di fference : 

Dist r ibute : 
Add 60: 
Subtract x:  
D ivide by 3 : 

x + 1 5 = 4 (x - 1 5) 
x + 1 5  = 4x - 60 

x +  75 = 4x 
75 = 3x 
25 = X  

35 . 4/45 or .088 or .089 Special Topics 

(trigonometry) MEDIUM-HARD 

Given equat ion : 5 COS X =  JS 

603 

Divide by 5 : JS 
COS X = -

5 

Thi s gives us the value of cos x, but we are asked to 
evaluate ( si;x r which of course i s in terms of s in x. 

Thi s should remind you of the Pythagorean Identity we 
discussed in Chapter 10 , Lesson 9 :  for a l l real numbers x, 
s in2 x + cos2 x = 1 .  
Pythagorean Identity: 
Subtract cos2 x: 

Expression to be evaluated : 

Simpl ify: 

Substitute s in2 x = l - cos2 x: 

S b . JS u stitute cos x = - :  
5 

Simpl ify: 

Simpl ify : 

S impl ify by mult iplying � : 
5 

s in2 x + cos2 x = 1 
s in2 x = 1 - cos2 x (s i; xr 

• 2 Sin X 

9 
1 - cos2x 

9 

1 - (� J 
9 

1 - 5 
� 

9 
4 
2 
9 
4 
45 

36 .  75/ 4 or 1 8.7 or 1 8.8 Special Topics 

(arcs and triangles) MEDIUM-HARD 

Let 's start by drawing the three rad i i OA, OB, and 
OC. Since these rad i i are a l l congruent , and because 
AB = BC, the tr iangles AOB and COB are congruent (by 
the SSS Theorem) . This impl ies that OB bisects angle 
ABC, so the base angles of both isosceles tr iangles must 
have measure 45°/2 = 22 . 5°. Therefore, angle AOB, which 
is the central angle for arc AB, must have measure 180° -
22 .5 ° - 22 .5 ° = 1 35°. Now we can use the fact that the c i r
cumference of the c i rcle i s 50 to find the length or arc AB.  

� 

m AB 50 
1 35° 360° 
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Let x = mAB and cross mult iply: 
Divide by 360 : 

360x = 6,750 
x = 75/4 = 18 .75 

37. 47 Problem Solving (extended thinking) HARD 

Let n equal the number of months that I sabel le has been 
on Plan A.  I f she has been on Plan A for over a year, then 
n > 1 2 . This means that she has been on Plan A for n - 1 2  
months beyond the first year. Since Plan A costs $500 for 
the fi rst year and $80 per month thereafter, the total cost 
for her n months of service is $500 + $80(n - 1 2) . I f she 
had been on Plan B, the cost would have been $68 per 
month, or a total of $68n . l f Plan B would have saved her 
$104 over this period, 500 + 80(n - 1 2) - 104 = 68n 
Distribute and simplify : 396 + 80n - 960 = 68n 
Simplify : 80n - 564 = 68n 
Add 564 : 80n = 68n + 564 
Subtract 68n : 
Divide by 1 2 :  

l 2n = 564 
n =  47 

38 . 32 Problem Solving (extended thinking) HARD 

Since Plan C costs $92 per month and Plan B costs $68 
per month, Plan C costs $92 - $68 = $24 more dol lars 
per month than plan B . Since shift ing plans would save 
her only 45 minutes of work, or 3/4 hour, each month, she 
would have to value one hour of free t ime over one hour 
of work t ime at $24/(% hour) = $32. 

Section 5: Essay 

Sample Response 

Reading Score: 8 out of 8 

Analysis Score: 8 out of 8 

Writing Score: 8 out of 8 

James Schles inger 's essay, "Cold Facts on Globa l 
Warming, " is a counterargument to the "pol i t ica l a larm
ism" ( to use Schles inger 's words) over global warming . 
Hi s tone is cr i t ica l but sober, and he makes frequent 
use of carefu l ly selected scient ific and histor ical data , 
juxtaposed with hints at the dangers of pol i t ica l pos
tu ring , to make the case for caution in address ing the 
issue of c l imate change. He appeals frequent ly to the 
ethics of economic prudence and globa l steward
ship, as well as the value of scient ific jud ic iousness . 
Unfortunately, because Schles inger's essay was written 
over a decade ago, it lacks the evidence from the cur
rent golden age of cl imate science. More substant ia l ly, 
however, Schlesinger undermines his own purpose by 
making pol i t ica l cr i t ic isms while ca l l ing for nonpart i 
san objec t ivity, by mongering fearsome scenarios while 
arguing aga ins t "scare tact ics , " and by ignoring the sci 
ent i fic evidence aga ins t his claims while advocat ing an 
"emphasis on science . " 
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Schlesinger begins his discussion with a ca l l for 
"facts and logic" over "rhetoric ." This is classic polemical 
posturing: we al l bel ieve that our posit ions are "factual 
and logical" and that our opponents ' are merely "rheto 
ric . " In Schlesinger 's view, the "rhetoric" includes the 
cla ims that "emissions of carbon dioxide are the pr imary 
cause of any change in global temperatu re and inevitably 
will lead to serious environmental harm in the decades 
ahead." By insert ing the modifiers "any" and "inevi
tably, " he creates a straw man . Most who argue about 
the seriousness of cl imate change general ly avoid such 
absolute assert ions and instead present evidence from 
satel l i tes , ice cores , atmospheric analysis , and compre
hensive long-term cl imatic studies to bui ld a case for 
action. Schlesinger does not address this evidence . 

I n  his argument, Schlesinger appears to value smal l 
government and the protection of American industry 
over the stewardship of the planet . H i s concern about 
the Kyoto Protocol of 1 997 is not that it eschews the "facts 
and logic" of cl imate science, but rather that it "could cost 
$300 bil l ion annually." He presents no scientific critique 
of the Kyoto Protocol of 1997 beyond the assert ion that 
Democrat Al Gore was "wil l ing to embrace" a " t reaty that 
would harm the economy," and the vague cla im that "the 
treaty's flaws have become more evident . " His method 
of argumentat ion here appears to contradict his cal l for 
"facts and logic" over "rhetoric ." 

In contrast to the irresponsibi l i ty of Al Gore and the 
Cl inton admin i stration, Schlesinger offers the soberly 
scientific Bush administration, which "focused on fi l l ing 
in gaps in our state of knowledge, promoting the devel
opment of new technology, encouraging volunteer pro
grams, and working with other nations on control l ing 
the growth of greenhouse gas emiss ions . " Schles inger 
does not offer a specific benefit our planet has gained 
from these efforts , which even Schles inger h imself 
admits involved "spending more than $4 bi l l ion annu
a l ly." Someone pleading for fisca l responsibi l ity might 
try to account for such a huge expenditure . 

Schlesinger believes that our inact ion on cl imate 
change is a virtue : that scientific prudence requires 
"fi l l ing the gaps in our state of knowledge" above every
thing else, including industr ial restraint . He states that 
"what we know for sure is quite l imited," yet is confident 
enough in his l imited knowledge to assert that "the the
ory that increasing concentrations of greenhouse gases 
l ike carbon dioxide wil l lead to further warming is at 
least an oversimplification," d i rec t ly contradict ing the 
s imple middle school experiment showing that a soda 
bott le fi l led with carbon d ioxide warms far more quickly 
than one fi l led only with air. 

Schlesinger then selects data trends that seem to 
support his ca l l for caution, rather than action : he asserts 
that "satell ite measurements over 35 years show no sig
nificant warming in the lower atmosphere" and that 
there was "atmospheric cool ing from 1 940 to around 
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1 975 ." Schles inger does not expla in why cl imate scien
t i s t s , who are certa in ly aware of these data, nevertheless 
bel ieve in anthropogenic global warming. 

Not to be accused of cherry-picking data, Schlesinger 
next offers "a longer view of c l imate history." He asserts 
that temperatures "were 1 to 2  degrees warmer than they 
are today" during the Cl imatic Opt imum of the early 
M iddle Ages , and th i s warming did not have "anything 
to do with man-made greenhouse gases . " Evident ly, we 
should th ink that because it was warmer a very long 
time ago, burning coal today must not be changing the 
cl imate . 

In the last two paragraphs, Schles inger essent ia l ly 
retracts h i s concern about "fi l l ing the gaps in our state 
of knowledge" after all , because he bel ieves it is impos
sible to fi l l the most important gaps: " It is not possible to 
know now how much of the warming over the last 100 
years or so was caused by human act ivi t ies and how 
much was because of natural forces . " So i f it is impossi
ble to know, we might ask, why should we expend "more 
than $4 bi l l ion annual ly" to study it? He does not say. We 
get Schles inger's most sonorous ca l l to action in the last 
pa ragraph, where he suggests "engagement of the busi 
ness commun ity on voluntary programs . " That is , get big 
government off the backs of corporat ions and let them 
do as they please . 

Scoring 

Reading-8 (both readers gave it a score of 4) 

This response demonst rates a very strong and thorough 
comprehension of Schles inger's essay through ski l l fu l  
u s e o f summary, paraphrase, and direct quotat ions . The 
author summarizes Schles inger's central tone, thesis , 
and modes of persuasion (His tone is critical but sober, 
and he makes frequent use of carefully selected scientific 
and h istorical data, juxtaposed with hints at the dan
gers of political posturing, to make the case for caution in 
addressing the issue of climate change.) and shows a clear 
understanding of how Schles inger's support ing ideas 
string together and serve his overal l thes is (Schlesinger 
begins his discussion with a call . . .  He appears to value 
small government . . .  Schlesinger offers the soberly scien 
tific Bush administration . . .  Schlesinger believes that our 
inaction on global warming is a virtue . . .  Schlesinger next 
offers . . .  In the last two paragraph, Schlesinger essentially 

605 

retracts his concern). Importantly, th i s response also 
offers abundant support ing quotat ions to i l lustrate each 
paraphrase . Taken together, these elements demonstrate 
outstanding comprehension of Schles inger's essay. 

Analysis-8 (both readers gave it a score of 4) 

Although th i s response occasional ly veers toward advo 
cacy, it never turns away from carefu l analys i s . Indeed, 
its thoughtful and thorough crit ique of Schles inger's 
essay demonstrates a sophist icated understanding of the 
analyt ical task . The author has identified Schles inger's 
primary modes of argument (He appeals frequen tly to the 
ethics of economic prudence and global stewardship, as 
well as the value of scientific judiciousness) and even uses 
those standards to ana lyze Schles inger's essay itself, and 
indicates points at which Schles inger's argument seems 
self-defeating (Sch lesinger undermines his own purpose by 
making political criticisms while calling for nonpartisan 
objectivity, by mongering fearsome scenarios while argu
ing against "scare tactics, " and by ignoring the scientific 
evidence against his cla ims while advocating an "empha
sis on science") . Overal l , this analys is of Schlesinger's 
essays demonst rates a thorough understanding not only 
of the rhetorical task that Schles inger has set for him
self, but also of the degree to which it upholds its own 
standards . 

Writing-8 (both readers gave it a score of 4) 

Th is response demonstrates an art iculate and effec
t ive use of language and sentence structure to estab
l ish and develop a clear and ins ightfu l central claim that 
Schlesinger's essay is a counterargument to the "political 
alarmism" . . .  over global warming . . .  but that it under
mines fits] own purpose. The response mainta ins a con
s istent focus on this central claim, and supports it with 
a wel l -developed and cohesive analysis of Schles inger's 
essay. The author demonstrates effect ive choice of words 
and phrasing (undermines his own purpose . . .  monger
ing fearsome scenarios . . .  Schlesinger believes that our 
inaction on climate change is a virtue) ,  strong grasp of 
relevant analyt ical and rhetorical terms, l i ke economic 
prudence, nonpartisan objectivity, and polemical postur
ing. The response is well- developed, progress ing from 
general cla im to specific ana lysis to considered evalua
t ion. Largely free from grammatical error, th i s response 
demonstrates strong command of language and profi
c iency in writ ing . 
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Math Test - No Calcu lator 
2 5  M I N U T E S ,  2 0  Q U E S T I O N S  

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

DIRECTIONS 

For questions 1 -1 5, so lve each p rob lem,  choose the bes t  a n swer from the c ho ices prov ided,  
and fi l l  i n  the correspond i ng  c i rc l e  on you r  an swer s heet .  For questions 1 6-20, so lve the 
p rob lem and  en te r  you r  an swer i n  the gr id  on  the an swer sheet. P lease refe r to the d i rections  
befo re q uest ion 16 on  how to  en te r  you  a n swers i n  the g r i d .  You may use a ny ava i l ab l e  space i n  
you r  test book le t  fo r  scratc h  work .  

@:[.)ifj 
1 .  The use of a ca l c u l ator is NOT perm i tted . 
2 .  Al l  va r iab les and  exp ress ions  used represent rea l n u m bers u n less  otherwise i nd icated . 
3 .  F ig u res  p rov ided i n  t h i s  test a re d rawn to sca le  u n less  otherwise i nd icated . 
4. Al l  f ig u res l i e  i n  a p lane  u n less  otherwise i nd icated . 
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5 .  U n less  otherwise i nd icated, the doma i n  of a g iven funct ion f is the set of a l l  rea l  n u m bers for wh i ch  f(x) 
is a rea l n u m ber. 

G D W � b� 
b a 

A = nr2 
C = 2nr 

A = lw 1 
A =  - bh 

2 
c' = a' + b' 

2� x � 
5�sFz 
� 

Special Right Triangles 

Cd � .�· V G LY. I 
V = lwh V= nr'h 

4 
V =  - nr3 

3 

The n u m ber  of deg rees of a rc i n  a c i rc l e  i s  360 .  
The n u m be r  of rad i a n s  of a rc i n  a c i rc l e  i s  2TI. 
The sum of the measu res in degrees of the ang les  of a t r ia ng l e  i s  1 80 .  

1 
V =  - lwh 

3 

C O N T I N U E  
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• 

.. 

l f 2x - 3y = 9 and y = 3, then what is the va lue of x? 

A) 0 

B) 3 

C) 6 

D) 9 

x - y = -4 

x - 2y = - 6 

Which of the fol lowing ordered pairs  (x, y) sat isfies 
the system of equations above? 

A) (-2, 2) 

B) (-2 ,  4) 

C) (4, 8) 

D) (4, - 8) 

.. 
An information technology company est imates the 
cost of a project ,  in dol lars ,  us ing the expression 
240 + 3nt, where n is  the number of computer serv
ers working on the project  and t i s the tota l  time, in 
hours ,  the project wil l  take us ing n servers .  Which of 
the fol lowing is the best interpretation of the num
ber 3 in the expression? 

A) Each server costs the company $3 per hour to 
run .  

B) A min imum of 3 servers wi l l  work on the  
project .  

C) The price of the project  increases by $3 every 
hour. 

D) Each server can work 3 hou rs per day. 

McGraw-Hill  Education: SAT 

• 
I f  �x = - l.., what is the va lue of x? 

8 1 6  

A) 

B) 

C) 

D) 

II 

1 1  
1 6  

1 0  
5 

1 28 
9 
1 6  

a 4  - 6a2 + 1 0  

Which of the following i s  equ ivalent to the expres
sion shown above? 

A) (a2 - 2)(a2 - 5) 

B) (a2 - l) (a2 - 1 0) 

C) (a2 + 3)2 + 1 

D) (a2 - 3)2 + 1 

• 
In t r iangle ABC, angle C has a measure of 90°. I f  
s in A = 0 .6 ,  what i s  the va lue  of cos  B?  

A)  0 .3  

B )  0 .4 

C) 0 .6  

D) 0 .8  

C O N T I N U E  
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)m2 - 1 3 - x = 0 

I f m < 0 and x = 6 in the equation above, what is the 
value of m? 

A) - 13 
B )  - 1 0  

C) -7 

D) -3 

l!I 
If x

b 
= 1 6  and X-2 = 1-, what is the value of b - a? xa 1 6 

A) -2 
B) 
C) 

2 
4 

D) 8 

• 

I b 
fl.b) 

2 4 6 8 

1 25 65 1 2 1 

The table above shows ordered pairs that satisfy the 
functionf . Which of the following could definef? 

A) fl.b) = 3b2 - 2 
B) fl.b) = 3b2 - 4 

C) fl.b) = 2b2 - 7 

D) fl.b) = 2b2 
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The equation y = kx - l, where k is a constant, 
describes a line in the xy-plane. I f the graph of this 
line contains the point (a ,  b), where a and b are non
zero, what is the value of k in terms of a and b? 

A) b + 1 
a 

B) b - 1 
a 

a C) b + 1 

a D) b - 1 

Ill __ _ 

The equation l 2x2 + 6x - 23 23 
bx - 3 = -2x - bx - 3 

is true for all values of x ,.  l., where b is a constant . 
What is the value of b? b 

A) - 1 2 
B )  -6 
C) 4 

D) 6 

• 
If h and k are functions such that h (x) = x + 3 and 
h(g(2)) = 9, which of the following could describe 
g(x)? 

A) x2 + 2 
B) x2 + 3 
C) x2 + 4 

D) x2 + 5 

C O N T I N U E  
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Ill 
y = a (x + 3)(x - 1)  

I n  the quadratic funct ion above, a i s  a nonzero con
stant .  The graph of the equation in  the xy-p lane i s  a 
parabola with vertex (m, n) . Which of the fol lowing 
i s  equal to n? 

A) 0 

B) -a 

C) -2a 

D)  -4a 

• 
x2 - 2ax + b = 0 

I n  the equation above, a and b are constants .  I f  th i s  
equation i s  solved for x ,  there are two solutions .  
What i s  the sum of these two solutions? 

A) 2a 

B) -2a 

C) b 

D) -b 

Ill 

McGraw-Hil l  Education: SAT 

Which of the fol lowing can  represent the graph i n  
the  xy-p lane of y = a(x - b) (x + c)2 ,  where a ,  b ,  and c 
are a l l  positive constants? 

y 
A) 

y 
B )  

y 
C )  

y 

D)  

C O N T I N U E  
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DIRECTIONS 

For  questions 1 6-20, so lve the prob lem and  enter you r  
a n swer i n  t he  g r id ,  a s  descr i bed be low, on  t he  an swer 
sheet. 

l .  Al though not requ i red, i t  i s  suggested that you wr i te 
you r  a n swer i n  the boxes at the top of the co l umn s  to 
he l p  you fi l l  in the c i rc l e s  accu rately. You wi l l  receive 
c red i t  o n ly if the c i rc l es a re fi l l ed i n  cor rect ly. 

2 .  Mark no more t han  one c i rc l e  i n  a ny co l u m n . 
3 .  No q uest i on has  a negative a n swer. 
4. Some p rob lems  may have more t han  one  correct 

a n swer. In such cases, g r id only one a n swer. 
1 . 5 .  Mixed numbers s uch  as 3 2'  must be g r idded as  

7 3 . 5  or 2 ·  

( I f  3± i s  ente red i n to the g r id a s  R, i t  w i l l  be 
. d 3 1  3 1 ) i n te rp rete as - , not - . 2 2 

6 .  Decimal  answers: I f  you obta i n  a dec ima l  a n swer 
wi th more d ig i ts than the g r id can accommodate, i t  
may be e i ther  rou nded or tru ncated,  bu t  i t  mu st fi l l  t he 
en t i re g r i d .  

7 
Answer :  12 Answer:  2 . 5  

Write a n swer -+ 7 I 2 
i n  boxes . 

2 5 

Grid i n -+  
resu l t .  

0 
F raction  
l i ne >-'O=· �........,.'-+"""H 

Answer:  20 1 
E i ther pos i t ion is correct. 

2 0 2 0 

649 

Dec i m a l  
po i n t  

C O N T I N U E  
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Ill 

1111 
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Ill 
At a restaurant, each large order of fries has 350 more 
calories than one large soda. I f 2 large orders of fries 
and 3 la rge sodas have a total of 1 , 500 calories, how 
many calories does one large order of fries have? 

If a = 4\/2 and 2a = Vzb, what is the value of b? 

36 x +  - = 1 2  x 

I f x > 0, what is the solution to the equation above? 

STOP 

y 

Note: Figure not drawn to scale . 

x ? 0 

y ?  0 

3x + y ,;;;; k 

In the figure above, the shaded region represents 
the solution set for the system of inequal it ies shown. 
I f the area of this shaded region is 24 square units , 
what is the value of k? 

In the figure above, a circle is inscribed in a square 
that is inscribed in a larger circle. If the area of the 
larger circle is 16.5 square units, what is the area of 
the smaller circle? 

If you finish before time is cal led, you may check your work on this section only. 

Do not turn to any other section of the test. 
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Math Test - Ca lcu lator 
5 5  M I N U T E S , 3 8  Q U E S T I O N S  

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

DIRECTIONS 

For questions 1 -30, so lve each prob lem,  c hoose the bes t  an swer f rom the c ho ices p rovided,  
and  fi l l  i n  the correspond i ng  c i rc le  on you r  an swer sheet. For questions 31 -38, so lve the p rob
l em and  enter you r  an swer i n  the g r id on the a n swer s heet .  P lease refer  to the  d i rect ions  before 
q uest ion 3 1  on how to en te r  you an swers i n  the g r i d .  You may use a ny ava i l ab l e  space i n  you r  
test book l et fo r sc ratch work .  

Ut•ljfj 
l .  The use of a ca l cu la tor  i s  perm i tted . 
2 .  A l l  va r iab le s  and  express ions  used represen t  rea l  n u m bers u n less  otherwise i nd icated . 
3 .  F i g u res  p rov ided i n  t h i s  test a re d rawn to sca le  u n less  otherwise i nd icated . 
4 .  A l l  f i g u res l i e  i n  a p l a ne  u n less  otherwise i nd icated . 
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5. U n less  otherwise i nd icated, the doma i n  of a g iven func t ion f is the set of a l l  rea l n u m bers fo r wh i c h  f(x) 
is a rea l  n u m ber. 

REFERENCE 

G c��J � b� b a 
A = rrr' 
C =  2rrr 

A = lw C' = a' + h' 

s � sJ2 � 
Special Right Triangles 

Q � -�v � � 
l 

V = lwh V= rrr'h 4 V =  - rrr3 
3 

The n u m ber  of deg rees of a rc i n  a c i rc l e  is 360. 
The n u m ber  of rad i an s  of a rc i n  a c i rc l e  i s  2TI. 

V =  � rrr'h 
3 

The s um  of the measu res  i n  degrees of the ang les  of a t r ia ng l e  is 1 80 .  

I V =  - lwh 
3 

C O N T I N U E  
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A multiple-choice math test consists of 50 ques
t ions . Every student earns 2 points for each correct 
answer, - 0 .25 points for each incorrect answer, and 
0 points for each question left unanswered . I f a stu
dent answers 40 quest ions and gets 32 of them cor
rect, how many points does the student earn? 

A) 6 1 . 5 

B ) 62 .0 

C) 62 .5 

D) 64 .0 

• 
I f the average of 3, 5, and m is 10, what is the value 
of m? 

A) 
B) 
C) 

D) 

.. 

2 
6 
1 2 
22 

I f 3b + 4 = - 1 , what is the value of 9b + 12? 
A) - 8 

B) -4 
C) -3 
D) -2 

McGraw-Hill Education: SAT 

• 
"' "' 
] 
0. E "' 

u 
"' 
"' "' o:l 
E 
£ 
"' u c: 

Rebecca's Hike 

� 
6 o����+--+--�-------+-�-+-+��� 

1 0:00 am J J :OO am 1 2 :00 p m  l :OO p m  2 : 0 0  p m  

The graph above shows Rebecca's distance from her 
base camp as she hiked to a mountaintop, took a 
1-hour break for lunch, and returned back to base 
camp. According to the graph, approximately how 
much longer was her hike to the mountaintop than 
her hike from the mountaintop back to base camp? 

A) 20 minutes 
B) 30 minutes 
C) 45 minutes 
D) 60 minutes 

.. 
In the 2014 season, the Bombers basebal l team had a 
win-to- loss ratio of 5 :3 , with no game ending in a tie . 
I f  the Bombers played 120 total games in 2014, how 
many games did they lose? 

A) 24 
B) 36 
C) 45 
D) 72 

C O N T I N U E  
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• 
3.x3 - 2x2 + 5 

5x2 + x - 10  

Which of the  following i s  t he  sum o f  the  two poly
nomials shown above? 

A) 8x3 - 2x - 5 

B) 3x3 - x2 - 5 

C) 3.x3 + 3x2 + x - 5 

D) 8x5 - x3 - 5 

• 

y 

In  the figure above, what is the value of a +  b? 

A) 2 1 2  

B )  238 

C) 296 

D) 328 

Ill 
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K +  i 
I f  --. - = 1 - 2i, where i = �l , what is the value 

l 

of K1 

A) 2 

B) -2 

C) 2 + i 

D) -2 + i 

• 
x y 

2 1 0  

4 5 

1 0  2 

Based on the ordered pairs  in the table above, which 
of the fol lowing could express the relationship 
between the variables x and y? 

A) y varies l inearly with, but not d i rectly as ,  x. 

B) y varies d i rectly as  x. 

C) y var ies inversely as x. 

D) y varies exponentially as  x. 

C O N T I N U E  
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Questions 1 0-12  refer to the following 

information.  

The Main Sequence o f  Stars 

I O' 

"' J O' 
c: " � I O' c 

·;;; I O' 0 c: .E I O ' " ...J 
I o·• 

2,500 5,000 1 0,000 20,000 

Temperature (°K) 

40,000 

The scatterplot above charts the temperature ( in 
degrees Kelvin) and luminosity ( in Suns) for 50 
stars ,  including our own sun, that fa l l  under the cat
egory of "Main Sequence" stars .  

Ill 
The vert ical axis indicates the luminosity of the 
stars i n  units cal led "Suns ." (A Sun un it equals the 
luminosity of our own sun .) Accord ing to the scat
terplot, which of the following i s  the best est imate 
for the temperature of our sun? 

A) 2 ,600°K 

B) 5 ,800°K 

C) 10 , 100°K 

D) 1 2 ,400°K 

McGraw-Hill  Education: SAT 

• 
Accord ing to the l ine of best fit shown on the scat
terplot, a Main Sequence star with a temperature of 
10 ,000°K i s  approximately how many t imes as  lumi
nous as a Main Sequence star with a temperature of 
s ,000°K? 

A) 9 t imes as luminous 

B) 90 t imes as  luminous 

C) 900 t imes as luminous 

D) 900,000 times as luminous 

Ill 
What percent of the stars represented in  the scatter
plot have a luminosity less than 0 .0001  Sun? 

A) 0 .2% 

B) 0 .4% 

C) 2% 

D) 4% 

C O N T I N U E  
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Ill 

• 

Ill 

a + k  
-- = - 2 
b + k  

Given the formula above, wh ich of the fol l owing 
expresses k in terms of a and b? 

A) - a - 2b 
3 

B) 
a - 2b 

3 

C) 
- a +  2b 

2 

D) 
a - 2b 

2 

Which of the fol lowing functions, when graphed 
in  the xy-p lane, w i l l  intersect the x-ax is  exact ly 3 
t imes? 

A) f(x) = (x2 + l ) (x2 + 1 )  

B) f(x) = (x2 - l ) (x2 + 1 )  

C) f(x) = x2(x2 - 1 )  

D) f(x) = x2(x2 + l )  

For  how many d i s t inc t  i nteger va lues  of n i s  
(n + 2)(n + 8) negat ive? 

A) Four 

B) Five 

C) Six 

D) Seven 

1111 
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Lauren's car  can travel d mi les  per ga l lon of gaso
l ine .  I f  she t rave ls  at a constant speed of s mi les  per 
hour ,  which of the fol lowing represents the number 
of hours she can trave l  on 6 ga l lons of gasol ine? 

A) 6d 
s 

B) 6s 
d 

C) d 
6s 

D) s 
6d 

•---

2x + 1 = � 
2y b 

I f  a and b are non-zero constants in  the l inear  equa
tion above, what is the s lope of th i s  l ine when it i s  
graphed in the xy-p lane? 

A) b 
a 

B) b 

2a 

C) b + a  
2a 

D) b - a 
2a 

C O N T I N U E  
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Questions 1 8  and 1 9  refer to the fol lowing 

information. 

P(t) = 250(2 .4)' 

The formula above shows the relationship between 
the population, P, of a certain mushroom species on 
a one-acre plot of land as a function of t, the num
ber of weeks that have passed since the mushrooms 
were first introduced on the plot. 

Ill 
What is the meaning of the number 250 in the for
mula above? 

A) The plot init ial ly contained 250 mushrooms. 
B) The population of mushrooms increases by 250 

mushrooms per week. 
C) The population of mushrooms increases by 

250% each week. 
D) It will take 250 weeks for the population of 

mushrooms to double. 

Ill 
By what percent should we expect the mushroom 
population to increase between the start of week 6 
and the start of week 7? 

A) 40% 
B) 140% 
C) 240% 
D) 480% 

McGraw-Hil l  Education: SAT 

I f :i2 + 1 + :£ = 1 ,  which of the fol lowing expres -
2 p 

sions gives both possible values of x, in terms of p? 

A) -p :t Jp2 - 8p 
2p 

B) -p :t Jp2 - 4p 
2p 

C) -2 :t J4 + 4p2 
2p 

D) -2 :t J4 - 4p2 
2p 

Ill 
If the variable a varies inversely as b, which of the 
following statements must be true? 

A) a + b i s a constant . 
B) a - b i s a constant . 

C) 
a . b 1s a constant . 

D) ab is a constant . 

C O N T I N U E  
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Test Test 
positive negative 

for for 
antibody antibody Total 

Antibody present 480 20 500 
No antibody 5 495 500 

Tota l 485 515 1 ,000 

A researcher is studying the effect iveness of a 
method for testing the presence of an antibody in 
a patient's bloodstream. The table above shows the 
results of 1 ,000 patient tr ia ls . According to these 
data, what is the probabi l ity that a patient who has 
the antibody wi l l nevertheless have a negative test 
result? 

A) 0 .01 
B) 0 .04 
C) 0 .05 
D) 0 .20 

m 
Class A: 68, 79, 88, 91 , 97, 98, 99 

Class B : 85, 85, 85, 88, 88, 90, 90 

The lists above indicate the tests scores, in increas
ing order, for two of Mr. Pearlman's classes, each of 
which has 6 students. Which of the fol lowing cor
rectly compares the standard deviation of the scores 
for each class? 

A) The standard deviation of the scores in Class A 
is smaller. 

B) The standard deviation of the scores in Class B 
is smal ler. 

C) The standard deviations of the scores in Class A 
and Class B are equal . 

D) The relationship cannot be determined from 
the information given. 
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Mrs . Black has a bag of candy bars to hand out to the 
students in her class before they take their AP calcu
lus BC exam. I f she gives each student 3 candy bars, 
she will have 6 left over. In order to give each student 
5 candy bars, she will need 50 more candy bars. How 
many students are in Mrs . Black's class? 

A) 18 
B) 27 
C) 28 
D) 44 

The sum of three numbers is 240. I f the greatest of 
these numbers is 50% more than the sum of the 
other two, what is the value of the greatest of these 
numbers? 

A) 96 
B) 120 
C) 140 
D) 144 

In the xy-plane, points A(2 , 5) and B(- 12 , k) l ie on a 

line that has a slope of - .!. What is the value of k? 7 
A) 13 
B) 16 .5 
C) 18 
D) 29 .5 

C O N T I N U E  
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• 
The orig ina l  price of an outboard motor was marked 
down by 30% for a week- long sale. Since the motor 
was not sold in  the fi rst week, it was marked down 
an addit ional  p percent. If the total markdown from 
the origina l  price was then 58%, what is the value 
of p? 

A) 1 2  

B )  28 

C) 40 

D) 42 

y 

I n  the figure above, if cos A = 0 .8 , what is the slope 
of l ine I? 

A) 0 .60 

B) 0 .75 

C) 0 .90  

D)  1 . 1 0 

McGraw-Hil l  Education: SAT 

Questions 29 and 30 refer to the following 

information. 

Yes No Tota l  

Males 1 5 0  90  240 

Females  1 07  1 73  280 

Tota l  255 265 520 

cn1e table above shows the resu Its of a survey of 520 
adults who were asked whether they approved of a 
recent state budget proposa l .  

I f  n of the  females had voted yes  instead of no ,  the 
ratio of yes votes to no votes would have been exactly 
the same for the females as for the males. What is the 
value of n? 

A) 62 

B) 66 

C) 68 

D) 70 

I f  this survey i s  representative of the ent ire voting 
popu l at ion of a state in  which 32,760 people are 
expected to vote on this budget referendum,  how 
many males  are expected to vote yes? 

A) 9,450 

B) 1 5 , 1 20 

C) 1 9 ,270 

D) 20,475 

C O N T I N U E  
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Student-Produced Response Questions 

DIRECTIONS 

For questions 31 -38, so lve the prob lem and enter  you r  
an swer i n  t h e  g rid ,  a s  descr i bed be low, on  t h e  answer 
sheet. 

1 .  Although  not requ i red, i t  i s  suggested that you wr i te 
you r  a n swer i n  the boxes at the top of the col umn s  to 
he l p  you f i l l  i n  the c i rc l es accu rate ly. You w i l l  receive 
c red i t  on ly  i f  the c i rc les  a re fi l led in correct ly. 

2 .  Mark no more t han  one c i rc l e  i n  a ny co l u m n .  
3 .  No q uestion  has  a negative an swer. 
4. Some p rob lems  may have more than  one correct 

a n swer. In such cases, g r id  only one an swer. 

5. Mixed numbers such  as  3_I_ must  be g r idded as 
2 7 3 . 5  or - . 

2 
[iil2UJ ( I f  3� is entered i nto the g rid as I 1 0 1 • 1 ,, it w i l l  be 

i n te rpreted a s  � , not 3_2_ .) 
2 2 

6 .  Decimal answers: I f  you obta i n  a dec ima l  an swer 
wi th more d ig i ts than the g r id  can accommodate, i t  
may be e i ther  rou nded or  tru ncated, bu t  i t  mu st fi l l  the 
en t i re g r i d .  

Write a nswer -+ 
in boxes .  

Gr id  i n -+ 
resu l t .  

7 
Answer :  j2 
7 I 2 

F ract ion 
l i ne 

Answer:  20 1 

Answer:  2 . 5  

2 5 
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Dec i m a l  
poi n t  

E i ther  pos i t ion i s  correct. 

C O N T I N U E  
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Ill 
I f  a shipment of fruit conta ins 6 tons of bananas ,  
4 tons of grapes ,  2 tons of apples ,  and 3 tons of 
oranges, what fraction of the shipment, by weight, 
is oranges? 

Ill 
A state environmental study determines that the 
coastal regions of the state lose 24.5 acres of wet
lands per month .  At this rate, how many months 
wi l l  it take these coastal regions to lose a total of 
343 acres? 

dn = 13n + 200 

The formula above represents the number of donuts, 
dn , that a bakery sold on the nth day of a fest ival .  If 
the festival lasted 3 days, what was the total number 
of donuts that the bakery sold dur ing the fest ival? 

McGraw-Hill  Education: SAT 

Ill 
Connor and Joachim collaborated to write a com
puter program that consisted of 3 ,500 l ines of code .  
I f  Joachim wrote 600 more l ines of code than Connor 
did, how many l ines of code did Connor write? 

V(t) = 1 000 ( 1  + k)"' 

An analyst wants to use the formu la above to est i 
mate the value ,  i n  dol lars ,  of a $ 1 , 000  i n it ia l  i nvest
ment in  a mutual fund after m quarters have passed .  
I f  a $ 1 , 000  in i t ia l  investment in  th is  fund i s  worth 
$ 1 , 1 02 . 50  after 2 quarters ,  what number shou ld the 
analyst choose for k? 

3 cm 
f-------1������� 

� T 
9 cm 

1 
The figure above shows a hemispherical  bowl made 
of glass .  The bowl is 9 centimeters high and the 
glass i s  3 centimeter th ick .  A second bowl i s  to be 
constructed to scale with the or iginal bowl ,  but with 
one-half the height and d iameter. The smal ler bowl 
can hold a maximum of hr cubic cent imeters of 
water. What is the value of k? (The volume of a sphere 

4 
with radius r is given by the formula V = 3 1Tr'.) 

C O N T I N U E  



CHAPTER 1 1  I PRACTICE TEST 3 

Questions  3 7  and 38  refer to the fol lowing 
information.  

Iii 

I =  FV 
( 1  + r)" 

The formula above i ndicates the in it ia l  i nvestment, 
I, that must be  made in  an account with an annual 
interest rate of r to ensure a future value of FV after 
a period of n years. 

To the nearest dollar, what i nit ial i nvestment should 
be  made i n  an account that earns 20% annual ly 
(r = 0 .20) i n  order to ensure a future value of $432 
i n  two years? (Ignore the $ sign when gridding your 
answer. That is ,  enter $125 as 1 25 .) 

m 

STOP 
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What value of r, to the nearest thousandth, would 
ensure that the value of an  i nvestment would 
increase by 69% i n  2 years? 

If you finish before time is cal led, you may check your work on this section only. 

Do not turn to any other section of the test. 



664 

Section 1 :  Reading 
1 .  D 
2 . A 
3.  D 
4. c 
5 .  c 
6. B 
7. c 
8. A 
9. c 

1 0. A 
1 1 .  B 
1 2 .  D 
1 3 . D 
1 4 .  B 
1 5 . A 
1 6. A 
1 7. c 
1 8 . c 
1 9. c 
20. B 
2 1 .  B 
22.  D 
23.  c 
24. A 
25.  A 
26. A 
27. B 
28.  B 
29. c 
30. c 
3 1 .  A 
32.  A 
33. c 
34. B 
35. A 
36. D 
37. B 
38.  D 
39. D 
40. B 
41 . D 
42 . B 
43. D 
44. c 
45. B 
46. A 
47. c 
48.  D 
49. A 
50. c 
5 1 .  A 
52.  c 

Tota l  Read i ng  Po i n ts 
(Sect ion 1 )  

SAT PRACTICE TEST 2 ANSWER KEY 

Section 2: Writing 
and Language 

1 .  c 
2 .  c 
3. D 
4. D 
5.  B 
6. c 
7. A 
8 .  D 
9. D 

1 0. c 
1 1 .  A 
1 2 . D 
1 3 .  D 
1 4. A 
1 5 . B 
1 6. A 
1 7. c 
1 8 . c 
1 9. A 
20. B 
2 1 .  B 
22 . c 
23.  D 
24. A 
2 5 .  B 
26. A 
27. A 
2 8 .  D 
29. D 
30. D 
3 1 . B 
32.  B 
33.  c 
34. D 
35.  B 
36. A 
37. D 
38.  c 
39. c 
40. D 
41 . A 
42. D 
43. c 
44. c 

Tota l Writ i ng and 
La nguage Po i n ts (Section 2 )  

Section 3: Math 
(No Calcu lator) 

1 .  D 
2 .  A 
3.  A 
4. B 
5 .  D 
6. c 
7. c 
8 .  B 
9. c 

1 0. A 
1 1 .  B 
1 2 .  A 
1 3. D 
1 4. A 
1 5 . D 

1 6. 5 1 0  
1 7. 64 
1 8 . 6 
1 9. 1 2  
20. 8 . 2 5  

Tota l Math Po i n ts 
(Sect ion 3 )  
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Section 4: Math 
(Ca lcu lator) 

1 .  B 
2 .  D 
3.  c 
4. B 
5 .  c 
6. c 
7. A 
8 .  A 
9. c 

1 0. B 
1 1 .  c 
1 2 .  D 
1 3 . A 
1 4. c 
1 5 . B 
1 6. A 
1 7. A 
1 8 . A 
1 9. B 
20. c 
2 1 .  D 
22.  B 
23. B 
24. c 
25.  D 
26. A 
27. c 
28.  B 
29. c 
30. A 
_ .. .. .. ... . .. .. .. .. .. .. .. .. .. .. ..  

3 1  . 2  o r  1 /5 
32. 1 4  
33. 678 
34. 1 450  
3 5 .  . 05  o r  1 /20 
36.  1 8  
37. 300 
38 . . 300 

Tota l Math Po i n ts 
(Sect ion 4) 
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33 .  c Parallelism 

Para l le l i sm requ i res the phras ing usually for little pay, 
but often with as much skill. Notice that both phrases are 
prepos i t ional  phrases .  

34 .  D Diction/Clear Expression 

Th i s  word sufficed is i l logical here because th i s  sentence 
does not i nd icate that s tars served any spec ific need for 
these cu l tu res .  Stars cannot perform as omens, because 
they are not people or mechan i sms .  Rather, they served 
as omens to anc ient cul tures .  

35 .  B Idiom/Misplaced Modifiers 

In the or ig ina l  phras i ng the idiom beckon for is 
used i l logical ly, and the modi fier long is m i splaced .  
Cho ice  (B) i s  the only choice that avoids both of  these 
problems .  

36 .  A Coordination 

The or ig inal  ph rasi ng best establ i shes  the contrast 
between the two clau ses  in  t h i s  sentence. Choice (B)  
ind icates a contrast ,  but the wrong one: i t i mpl ies a con
trast  between the previous sentence and th i s  one, rather 
than between the two ideas with i n  th i s  sentence. 

37. D Logic/Verb Mood 

The point in this sentence is that these objects of astronomi
cal study are very far away. They are so far away that we could 
never hope to send probes there. The other phrasings create 
illogical statements. 

38. C Development/Logical Cohesiveness 
Th i s  sentence should not be deleted, because th i s  ques
t ion provides a logical transition to the discussion of infer
ential methods tha t  follows. The pa ragraph that follows 
answers th i s  quest ion very n icely. 

39 .  c Dangling Modifiers/Voice/ 

Logical Comparisons 

The sentence clearly i ntends to compare stars to other 
objects of fascination .  Th i s  requ i res that t he subject 
of the underl ined clause be stars. Th i s  el im inates 
choices (A) and (B) .  Choice (D) i s  i ncorrect because the 
phrase in  observation i s  not id iomat ic .  

40. D Coordination 

Choice (D) most effect ively jo ins the ideas in a logical tem
poral sequence. 

4 1 .  A Cohesiveness/Development 

The orig i na l  phras ing matches the expos itory and mea
sured tone of the passage, and add s  a spec i fic deta i l  sup
port i ng  the idea that much ast ronom ical  i n format ion i s  
gathered ind i rect ly. 
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42 .  D Pronou n-Antecedent Agreement/Commas 

The or ig i na l  ph ras ing  i s  i ncorrect because the pronoun 
their di sagrees i n  number with its antecedent ligh t. 
Choice (B) is incorrect for the same reason .  Choice (C) 
is i ncorrect because the context requ i res  the possess ive 
form its rather than the contract ion i t 's [it is]. 

43 .  c Diction/Clear Expression 

The point of this sentence i s  that the amount of the red
sh i ft in the l ight i nd icates how far the l ight has traveled. In 
other words, the extent of this redshifting tells astronomers 
how far away the star is (or was). 

44 .  c Idiom 

Th i s  sentence d i scusses  how the characteristics of the 
spectrum i nd icate the s ize  and  compos i t ion of the star. 
Choice (C) i s  the only one that uses  the proper id iom for 
th i s  prepos i t ional  phrase .  

Section 3: Math (No Calculator) 

1 .  D 

Orig ina l  equat ion:  
Subst i tute y = 3 :  
S impl i fy: 
Add 9 :  
Divide by 2 :  

2 .  A 

Orig inal  system: 

Algebra (solving equations) EASY 

2x - 3y = 9 
2x - 3(3) = 9 

2x - 9 = 9 
2x = 1 8  

x = 9 

Algebra ( l inear systems) EASY 

x - y = -4 
x - 2y = - 6 

Subtract correspond i ng s ides of equat ion :  
(x- y) - (x - 2y) = - 4 - ( - 6) 

S impl i fy: y = 2 
Subst i tute y = 2 into fi rst equat ion to fi nd x: x - 2 = - 4  
Add 2 :  x = -2 
CTherefore the ordered pa i r  i s  (-2 ,  2) . 

3. A Algebra (interpret ing formulas) 

EASY-MEDIUM 

One way to analyze a formula i s  by "di mensional analy
s i s . " Th i s  i s  s imply a way to check that the un its  i n  the for
mula represent what they are supposed to represent .  For 
insta nce, we are told that the expression 240 + 3nt repre
sents the cost, in dollars, of the project .  Th i s  means that 
both terms i n  th i s  expression must be i n  dollars. Notice, 
also, that n i s  the number of servers and t i s the number of 
hours. Let 's use a ? to represent the un i ts of the number 
3 i n  the expression 3nt. Translat ing the term into un its ,  
this gives us 
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(?) (servers) (hours) = $ 
Divide by (servers)(hours) :  ? = 

$ = dollars per server per hour 
server X hour 

In  other words, it costs the company 3 dollars per hour 
per server. 

4 .  B Algebra (linear equations) EASY 

Mult i ply by 16 (the common denominator) : 
Divide by 10 :  

5 1 -x = - -
8 1 6  

lOx = - 1  
x = - 1 / 10 

5. D Advanced Mathematics (multiplying 

polynomials) EASY-MEDIUM 

The s implest way to approach th i s  problem i s  to "expand" 
the choices to see which one yields an  express ion that is 
equ ivalent to the or ig inal  express ion .  You must remem
ber how to FOIL (Chapter 9, Lesson 4) when mult iplying 
two b inomia ls :  

(A) (a2  - 2) (a2 - 5) = a4 - 5a2 - 2a2 + 1 0  = 
a4 - 7a2 + 1 0  
(Close, but no.) 

(B) (a2 - l ) (a2 - 10) = a4 - l0a2 - la2 + 10  = 
a4 - l l a2 + 1 0  
(Close, bu t  no.) 

(C) (a2 + 3)2 + 1 = a4 + 3a2 + 3a2 + 9 + 1 = 
a4 + 6a2 + 1 0  
(Close ,  bu t  no .) 

(D) (a2 - 3)2 + 1 = a4 - 3a2 - 3a2 + 9 + 1 = 
a4 - 6a2 + 1 0  
(Yes .) 

6 .  C Additional Topics (trigonometry) EASY 

I t  a lways helps to d raw a d i agram for geometry and 
t r igonometry problems. For th i s  problem, we also have 
to remember the bas ic  defin i t ions of the t r igonometr ic 
funct ions d iscussed i n  Chapter 10 ,  Lesson 9 :  SOH CAH 
TOA. 

B 

Since s in  A = 0 .6 ,  th i s  means ale = 0 .6 .  Notice that 
cos B i s  a lso ale, so i t  must also equal  0.6 .  Th i s  i s  an 
example of the cofunction identity we d i scussed i n  
Chapter 1 0 ,  Lesson 1 0 .  

McGraw-Hill  Education: SAT 

7. C Advanced Mathematics (rational equations) 

EASY-MEDIUM 

Original equat ion :  

Substitute x = 6 :  

Add 6 :  

Square both s ides :  
Add 1 3 :  

.J m2 - 1 3  - x = 0 

.J m2 - 1 3  - 6 = O 

.Jm2 - 1 3  = 6 

m2 - 1 3  = 36  
m2 = 49  

Take the  square root : m = ± 7  
But s ince m < 0 ,  m = -7.  

8 .  B Advanced Mathematics (exponents) MEDIUM 

1 
Subst i tute x-2 = x2 
(Law #3 from Chapter  9, Lesson 9) :  

Cross-mult iply: 
Take the square root: 

Recall the other equation: 

Law #6 from Chapter 9 ,  Lesson 9 :  
Substitute x = ±4:  
Not ice that both 42 = 1 6  and 

(-4)2 = 16 ,  therefore: 

1 x-2 = -
1 6  

1 
x2 16  

x2 = 1 6  
x =  ±4 

xb  
- = 1 6  xa 

x!1-a = 16 
(±4) b-a = 1 6  

b - a = 2 

9. C Advanced Mathematics (functions) MEDIUM 

This  quest ion a sks  u s  to find the funct ion tha t  i s  sat is 
fied by al l  fou r  ordered pairs .  Here, i t  i s  probably eas i 
est to work by process of el i m inat ion, and cross off those 
choices that aren 't sat i sfied by at least one of the ordered 
pairs . Let 's consider the first ordered pa i r, (2, 1) ,  and see 
which funct ions g ive an  output of 1 for an  i nput of 2 :  

(A) J(2) = 3 (2)2 - 2 = 3 (4) - 2 = 1 2  - 2 = 1 0  
(No-el im inate .) 

(B) J(2) = 3 (2)2 - 4 = 3 (4) - 4 = 1 2  - 4 = 8 
(No-el i m inate .) 

(C) J(2) = 2(2)2 - 7 = 2 (4) - 7 = 8 - 7 = 1 
(Yes-don't e l im inate.) 

(D) J(2) = 2(2)2 = 2 (4) = 8 
(No-el im inate.) 

So, i t  turns out we only have to test one ordered pa i r  to 
get the right answer. 

10 . A Algebra (linear equations) MEDIUM 

Orig inal  equat ion :  y = kx - 1 
Subst i tute x = a and y = b:  b = ka - 1 
Add 1 :  b + 1 = ka 

D ivide by a: 
b + 1 = k a 



CHAPTER 1 1  I PRACTICE TEST 3 

1 1 . B Advanced Mathematics (rational equations) 

M E D I U M- H A R D  

111e fac t  t h at t h e  denom i n ators a re equ a l  i n  b o t h  frac 
t ions  suggests  tha t  m u l t i p ly i n g  both  s ides  w i l l  s i m p l i fy 
the  equa t io n :  l 2x2 + 6x - 23 23 

= - 2x - ---
bx - 3 bx - 3 

M u l t i pl y  by bx - 3 :  1 2x2 + 6 x  - 23  = - 2x(bx - 3 )  - 23 
D i s t r ibute :  1 2x2 + 6x - 23 = -2 bx2 + 6x - 23 
Subt ract  6x - 23 :  l 2x2 = - 2 bx2 
D iv ide  by x2 :  1 2  - - 2 b 
Div ide  by - 2 :  - 6 = b 

1 2 . A 

Given :  

Advanced Mathematics (functions) 

M EDIU M-H A R D  

Apply defi n i t i on  h (x) = x + 3 :  
h(g( 2 ) )  = 9 

g(2 )  + 3 = 9 

g(2 )  = 6 Subtract 3 :  

111erefore, g m u st be a fu nct ion tha t  takes an  i n put  of 2 
a n d  gives an output  of 6. 111e on ly cho ice that sat i sfies  th i s  
cond i t ion  i s  (A )  g(x) = x 2  + 2 ,  because g( 2 )  = (2 ) 2  + 2 = 
4 + 2 = 6 .  

1 3. D Advanced Mathematics (a nalyzi ng 

quad ratics) H A R D  

Or ig i n a l  equa t i on :  y = a (x  + 3) (x - 1 )  
Th i s  equa t ion  represent s  a quad rat i c  i n  x. S i nce  i t  i s  
i n  factored form ,  i t  shows u s  t h at the  fu nc t ion  h a s  
x- i n tercepts ( a l s o  known as  zero es or  roots) when 
x + 3 = 0 or  x - J = 0 ,  so i t s  x- i n tercepts a re at  x = -3 a n d  
x = 1 .  Rec a l l  (from C h apter 9 ,  Lesson 6 )  tha t  a parab
o l a  represe n t i n g  a q u a d ra t i c  fu n c t i o n  h a s  a n  a x i s  of 
symmetry  at x = k, where k i s  m idway between the  
x- i n tercepts .  -n1erefore,  k = ( - 3 + 1 )/2 = - 1 .  Th i s  ax i s  
of symmetry, x = - 1 ,  mus t  pass  t h rough  the  vertex.  We 
c a n  get t h e y-coord i n ate of t h i s  vertex by j u st p lugg i n g  
x = - 1 b a c k  i n to t h e  fu nct ion : y = a ( - l  + 3)( - 1 - 1 )  
S imp l i fy :  y = a(2) (- 2) = -4a 

14 .  A Advanced Mathematics (solvi ng quadratics) 

MEDI U M - H A R D  

Reca l l  from Chapter  9 ,  Lesson 5 ,  that the  so lu t ions  to 
quadrat ic  of  the form x2 + bx + c = 0 ,  the sum of those 
so lut ions i s  -b  ( the  oppos i te of whatever the x coeffi c i en t  
i s ) ,  and  the p roduct of those  so lu t ions  i s  c (whatever t he  
constant t e rm i s ) .  I n  the quadrat ic  x2 - 2ax + b = 0 ,  the x 
coeffic ien t  is - 2a . S ince th is  m u st be the  opposi te of the 
sum of the so lu t ions, the  sum of the so lu t ions  i s  2a.  

Al though using th is  theorem gives us  a quick and  
easy so lu t ion ,  the  theorem may seem a l i tt le  abstract and  
myster ious  to you .  ( You m ight want  to review Lesson 5 
i n  Chapter 9 to refresh yourse l f  on the proof. )  So, there i s  
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another way to attack th i s  quest i on :  j u st choose va lues of 
a and b so that the quadrat ic  i s  easy to factor. For i n stance,  
i f  we choose a =  1 and  b = - 3 , we get : 

x2 - 2 ( l )x - 3 = 0 
S i m p l i fy :  .>.2 - 2x - 3 = 0 
Factor :  (x - 3) (x + 1 )  = 0 
So lve w i th  t h e  Zero Product  Property :  x = 3 or  - 1  
The s u m  of these  two so lut i o n s  i s  3 + - 1 = 2 .  
Now w e  p l u g  a = l and  b = - 3  i n to the  a n swer cho ices  
and  we get  (A) 2 ,  (B) - 2 ,  (C)  -3 ,  ( D) 3 .  C lea r ly, t he  on ly  
cho ice t h at g ives  the  cor rec t  sum i s  (A ) .  

1 5 . D Advanced Mathematics (ana lyzi ng 

polynomial  graphs) H A R D  

B y  t h e  Zero Product  P roperty (Chapter 9 ,  Lesson 5 ) ,  t h e  
graph o f  y = a (x - b) (x + c)2 ha s  zeroes at  x = b a n d  a 
"double  root " at x = -c (because  t h i s  express ion h a s  two 
factors of (x + c)) .  S i nce b a n d  c a re both pos i t ive, t h i s  
means t h at the  g raph m u st h ave o n e  s i ng le  pos i t ive root 
a n d  a "doub le "  negat ive root. That  is , the graph passes 
t h rough the  x-ax i s  at a pos i t ive va lue  of x and "bou nces"  
off of the  x-a x i s  at a negat ive va lue  of x. Not ice  that t h i s  
e l i m i nates  choices  (B) and  (C) .  We a l so k now t h at a ,  the  
" l ead i ng coeffi c ien t "  of t he  po lynom i a l ,  i s  pos i t ive .  I f  t he  
lead i ng coeffic ien t  of the polynom i a l  i s  pos i t ive, the po ly
nom i a l  must  even tua l ly  "shoot u p "  toward pos i t ive i n fi n 
i t y ;  t h a t  i s ,  i t  m u s t  g o  up  as  we move to the  r i g h t .  T h  i s  ru !es  
out  choice (A) and leaves on ly  cho ice  (D)  a s  correct .  

16 .  5 1 0  A lgebra (rates) EASY 

Let x represent t he  n u mber  of ca lo r i e s  i n  a l a rge order 
of fr i es ,  because t h at i s  what  the  ques t ion  i s  ask i ng us to 
fi n d .  S i nce  we a re  to ld t h at t h i s  is  350 ca lo r i e s  more than  
the  ca lor ies  i n  a l a rge soda ,  the  number  of c a lor ies  i n  a 
l a rge soda i s  x - 350 .  I f  2 l a rge fr i es  a n d  3 l a rge sodas  
h ave a to ta l  of 1 , 500 ca lo r ies ,  

D i s t r ibute :  
S i m p l i fy :  
Add 1 , 050 :  
D iv ide  by 5 :  

1 7. 64 

Given : 
M u l t ip ly  by 2 :  

x + 3 (x - 350) = 1 , 500  
2x + 3x - 1 , 050 = 1 , 500  

5x - 1 , 050 = l , 500  
5x = 2 ,550  

x = 5 1 0  

Advanced M athematics (radical  

equations) M E DI U M - H A R D  

a =  4\/2 

Subst i t ute 2a  = 2 a  = V2b : 

2a = av'2 
V2b = av'2 

2 b  = 64 (2) 
b = 64  

Square both s ides :  
D iv ide  by 2 :  
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18 .  6 Advanced Mathematics (quadratic 

equations) HARD 

Although this does not look l ike a quadrat ic equation, in 
fact it is .  
Original equation : 

Multiply by x:  
Subtract l 2x :  
Factor: 
Solve using the Zero Product 
Property: 

36 
x +  - = 1 2  x 

x2 + 36 = l 2x 
x2 - l 2x + 36 = 0 
(x - 6)(x - 6) = 0 

x - 6 = 0, so x = 6 

19 .  1 2  Additional topics (coordinate geometry) 

MEDIUM-HARD 

The system of inequalit ies indicates that the l ine con
ta ining the hypotenuse of the tr iangle i s  g iven by 
the equation 3x + y = k, which has an x-intercept of ( � ,  o ) and a y-intercept of (0, k) . This means that the 

y 

--+----+--+ X 
k 

3 

t r iangle has a base of _!._ and a height of k. 
3 

The area of the tr iangle is 24 :  

Simplify :  

Mult iply by 6 :  
Take the square root :  

1 k - x - x k = 24 
2 3 

k2 
6 = 24 

k2 = 144 
k = 1 2  

20 .  8.25 Additional Topics (triangles, circles, 

and squares) HARD 

Most students wil l  begin this problem by trying to find 
the length of the radius of the la rger c i rcle .  This is a bit 
of a pa in and, as it turns out, completely unnecessary. 
I nstead, start by drawing in the 45°-45°-90° tr iangle as 
shown, and not ice that one leg of th i s  tr iangle is the 
radius of the smaller c i rcle, and the hypotenuse is the 
radius of the la rger c i rcle .  This is the key to the relation
ship between the c i rcles .  

McGraw-Hill  Education: SAT 

I f  we label the smaller leg r and use either the 
Pythagorean Theorem or the Reference Information 
about 45°-45°-90° tr iangles given at the beginning of the 
test , we find that the hypotenuse i s  r\/2 . Therefore, the 
area of the smaller c i rcle is rrr2 and the area of the larger 
c i rcle is rr(r\/2)2 = 2rrr2 • In other words, the larger ci rcle 
has an area that is twice the area of the smal ler c i rc le .  
Therefore, i f  the larger c i rcle has area 16 .5 ,  the smal ler 
c i rcle has an area of 16 . 5  -'- 2 = 8 . 25 .  

Section 4: Math (Calculator) 

1 .  B Algebra (word problems) EASY 

For gett ing 32 questions correct and 40 - 32 = 8 questions 
wrong, the student earned 32(2) - 0 .25(8) = 64 - 2 = 62 
points .  

2 .  D Problem Solving and Data Analysis 
(central tendency) EASY 

3 + 5 + m 
The average of the three numbers is 10 :  3 

= 1 0  

Multiply by 3 :  3 + 5 + m = 30 
Simplify :  8 + m = 30 
Subtract 8 :  m = 22 

3 .  c 
Original equation: 
Multiply by 3 :  

4 .  B 

Algebra (linear equations) EASY 

3b + 4 = - 1 
9b + 1 2  = -3  

Data Analysis and Problem Solving 

(graphical analysis) EASY 

The graph indicates that Rebecca started her h ike at 
10 :00 a .m .  and stopped for lunch at 1 1 :45 a .m .  (The hori 
zontal segment indicates when she is not moving, so that 
represents her 1 -hour lunch break.) Th is fi rst par t  of her 
h ike,  therefore. took 1 hour 45 minutes, or 105 minutes .  
The return h ike began at 1 2 :45 and las ted unt i l  2 : 00  p .m . ,  
for a t ime of 1 hour 1 5  minutes, or 75 minutes .  The d i ffer-
ence is 105 - 75 = 30 minutes .  

5 .  c Algebra (ratios) EASY 

The win-to- loss ratio of 5 :3 is a "part-to -part " ratio, so we 
can represent each part as a fraction of the whole. We 
can do this by simply adding 3 + 5 = 8 (the "whole" )  and 

5 3 
dividing by that tota l .  Th is gives us a ratio of 8 : B' which 

5 . means that the Bombers won B of thei r games and lost 
3 . 
B of them . Smee they played a total of 1 20  games, they 

5 3 
won - x 1 20 = 75 games and lost - x 1 20 = 45 games .  

8 8 
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6. c Advanced Mathematics (adding 

polynomials) MEDIUM 

(3x3 - 2x2 + 5) + (5x2 + x - 10) 
Dist ribute coefficients to 
e l iminate parentheses :  3x3 - 2x2 + 5 + 5x2 + x - 10 

Group l ike terms together: 3x3 - 2x2 + 5x2 + x + 5 - 10 
Combine l ike terms: 3x3 + 3x2 + x - 5 

7. A Additional Topics (triangles) MEDIUM 

It he lps  to mark the measures of the other  two interior 
angles to the tr iangle as c0 and d0, because we know 
something about these angles .  

y 

Since angles in a tr iangle must have 
a sum of 180° :  c + d + 32 = 180 

Subtract 32 : c + d = 148 
Since angles in  a l inear pa i r  have 
a sum of 180° :  a +  c = 180 

b + d = 180 
Add previous two equations: a + b + c + d = 360 

- (c + d = 148) 
a +  b = 2 1 2  

Subtract c + d = 148 :  

8 .  A 

Mult iply by i : 
Distribute : 

Additional Topics (complex numbers) 

MEDIUM 

K + i . -- = 1 - 2t  
i 

Subst itute i2 = - 1 :  

K + i = i( l  - i) 

K + i = i - 2i2 
K + i = i + 2  

K = 2 Subtract i : 

9 .  C Advanced Mathematics (variation) MEDIUM 

To answer th is  question, it he lps  to be fami l iar  wi th the 
concepts we discussed in Chapter 8 ,  Lesson 4 .  The fi rst 
thing to notice about the ordered pairs is that as the 
value of x increases ,  the value of y decreases .  More spe
c i fica l ly, notice that the product of the two values in  each 
ordered pa i r  i s  always the same: (2) (10) = 20, (4) (5) = 20, 
and (10) (2) = 20 .  A discussed in Chapter 8, Lesson 4, this  
is the hal lmark of an inverse variation .  The equation for 
this part icular relat ionship is y = 20/x. 

10 .  B Problem Solving and Data Analysis 

(scatterplots) MEDIUM-HARD 

Since, by definition, the luminosity of our sun is " l  sun," we 
must look for the number l on the vertical ("luminosity" )  
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axis . These numbers are given as powers of 10 ,  so we have 
to remember that 100 = 1. If we trace the horizontal l ine 
represent ing 100 lumens, we can see that it intersects the 
line of best fit at roughly 6,000°K. The choice that is closest 
to this value is (B) 5 ,800°K. 

1 1 .  c Advanced Mathematics (rational equations) 

MEDIUM-HARD 

The l ine of best fit appears to cross the points (l0 ,000°K, 
102 suns) and (5,000°K, 10- 1 suns) ,  give or take a small  
error .  This means that a Main Sequence star with a tem
perature of l0,000°K is about 102 -:- 10- 1 = 103 = 1 , 000 
t imes as bright as a Main Sequence star wi th a tempera
ture of 5,000°K. Choice (C) 900 is the only choice with in  
an acceptable marg in  of error. 

1 2 .  D Problem Solving and Data Analysis 

(scatterplots) MEDIUM-HARD 

First ,  we need to recognize that 0 .0001  = 10-4 . The scat
terplot shows precisely two points below the 10-4  l ine .  
S ince there are 50 s tars  represented in  the scatterplot (no 
need to count them-the description of the graph tells 
us ! ) ,  these two stars represent 2/50 = 4/100 = 4% of the 
total .  

13 .  A Algebra (linear equations) MEDIUM 

Original equation: a +  k = - 2 
b + k  

Mult iply by b + k: 
Dist ribute: 
Subtract k: 
Add 2b: 

Divide by -3 : 

a + k = -2 (b + k) 
a +  k = -2b - 2k 

a =  -2b - 3k 
a +  2b = -3k 
- a - 2b = k 

3 

14 .  c Advanced Mathematics (graphing 

polynomials) MEDIUM 

First, notice that the  answer choices include the  factors x2 
- 1 and x2 + 1 .  The fi rst of these is a difference of squares, so 
it can be factored further: x2 - 1 = (x + l)(x - 1) .  However, 
x2 + 1 is a sum of squares, which cannot be factored over 
the real numbers. This enables us to express each function 
in completely factored form: 

(A) f(x) = (x2 + 1 ) (x2 + 1 ) 
(B) f(x) = (x2 - 1) (x2 + 1) 
(C) f(x) = x2(x2 - 1 )  
(D) f(x) = x2(x2 + 1 ) 

= (x2 + 1 ) (x2 + 1) 
= (x + l ) (x - 1 ) (x2 + 1 ) 

= x2 (x + l ) (x - 1) 
= x2 (x2 + 1 ) 

Now we can find al l  of the x-intercepts by sett ing each 
factor to O and (if possible) solving for x. Notice that i f  we 
do this for the factored form of each function, we see that 
(A) has no x-intercepts ,  (B) has intercepts at x = - 1 and 
x = l ,  (C) has intercepts at x = 0, x = - 1 ,  and x = 1 ,  and 
(D) has an  intercept at x = 0 .  Therefore, the function in  
choice (C) is the only one that has three  x- intercepts . 
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1 5 . B Algebra (quant itat ive reason ing) 

M EDI U M-HARD 

Fi rst, we shou I d  notice the  fact that n + 8 must be greater 
than n + 2 ,  no matter the value of n .  Next, we should 
notice that, in order for the product of two numbers to 
be negat ive, one of those numbers must be  posi t ive and 
the other  one negative. Obvious ly, the greater number is 
the posit ive one, and the lesser one is  the negat ive one. 
Therefore: n + 2 < 0 and n + 8 > 0 

Solve each inequa l i ty for n :  n < - 2  and n > -8 
Since n must have an  integer value and must sat isfy the 
inequa l it ies above, it can take only the values - 7, - 6, 

- 5 , - 4 , and -3 .  

16 .  A Algebra (rates) M EDI U M  

A lthough th is  prob lem can b e  solved by "p lugging in"  
convenient numbers for the unknowns ,  i t  is ac tua l ly 
much more straightforward to treat this as a conversion 
prob lem,  as  d iscussed in Chapter 7,  Lesson 4 .  1he ques 
t ion g ives us the " in i t i a l  fact"  that  Lauren has 6 ga l lons  of  
gas in  her car, and we'd l ike to "convert " that  fact into the 
number of hours she can trave l .  Us ing the rates g iven in 
the problem,  the conversion should look l i ke th i s :  

d miles  I hour 6d 6 ga l lons  x x --.- = - hours 
1 gallon s mi les s 

Notice that a l l  the units on the left-hand side cance l  
except for hours ,  which is the desired un i t .  

1 7. A Algebra ( l inear equations) M ED I U M - H A R D  

Perhaps the  be s t  way t o  fi nd the  s l ope  of the  l ine is to 
get the equation into "s lope- i ntercept form" (Chapter 7, 

Lesson 5). 

Origi n a l  equat ion :  
2x + I 

= !:!:_ 
2y h 

Cros s -mu I ti p ly :  
S impl ify: 

Divide by 2 a :  

S imp l i fy: 

a (2y) = b(2x + 1) 
2 ay = 2 bx + b 

2 b  b 
y =  - x  + -

2a 2a 

b b 
y =  - x  + -

a 2a 
111erefore, the s lope of the l i ne  is  b/a . 

1 8 .  A Advanced M athematics (exponential 

functions) M E DI U M  

Notice that subst i tut ing l = 0 in to the fu nct ion gives us  
P(O) = 2 5 0 ( 2 .4)0 = 2 5 0 ( 1 )  = 2 5 0 .  ' J herefore , the number 
2 5 0  i n  the equat ion means the popu la t ion  of mushrooms  
on the  p lot when t = 0 .  

1 9 . B Advanced Mathematics (exponential 

fu nctions) M ED I U M - H A R D  

1ne fastest way to an swer this  quest ion is to notice that  
in exponent ia l  growth and decay fu nctions in  which the 
exponent is the ti me variable , / ,  the base ofthe exponent ia l  
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(in th i s  case 2 . 4) must represent 1 + r, where r is the rate of  
change per t ime uni t .  'l l 1 i s  means  that  the rate of weekly 
increase (reca l l  t hat I is measured in weeks) must be 
2 . 4  - 1 = 1 .4 = 1 4 0 % .  

Another way to so lve the prob lem is to ca lcu late 
the popu lat ions at the spec ified t i mes and then ca l cu 
late the percent cha nge. At the beg inning o f  the s ixth 
week, 5 weeks h ave passed ,  and so the popu l at ion is 
2 5 0 ( 2 .4)5  = 1 9 , 9 0 6 .  At the begi nning of the seventh week, 
the populat ion is 2 5 0 (2 .4)6  = 47, 7 7 6 .  To ca l cu l ate the per
cent change, we fi nd the difference and divide by the  in i 
t ia l  a mount :  (47,776 - 1 9, 9 06)/ 1 9 , 9 0 6  = 1 . 4 0  = 1 4 0 % .  

2 0 .  c 

Origina l  equat ion :  

Mu lt ip ly by  2 p  

Algebra (rewriting expressions) 

M E D I U M -H A R D  

x' + l + x = I 
2 p 

(the common denominator) :  p(x2 + J )  + 2x = 2 p  

px2 + p + 2x = 2. p  Distr ibute: 
Subtract 2p and write in descending 
powers of x :  px2 + 2x - p = 0 

- 2  :!:: 4 + 4p' 

2p 

Put into quadrat ic formu la  with 
a = p, b = 2 ,  and c = -p : 

2 1 .  D Problem Solvi ng and Data A nalysis 

(variation) M E D I U M- HARD 

Recal l from Chapter 8 ,  Lesson 4,  that i f  a is inversely p ro -

portional to b ,  then a = � · where k i s  s ome  positive con

stant .  I f  we mult ip ly both s ides  of th i s  equation by /J, we 
get ab = k, which means that the p roduct a b  is a constant . 

22.  B Problem Solving and Data Analysis 

(quad rat ics) M E DI U M  

1he table ind icates t h at a tota l  5 0 0  patients had the ant i 
body and that  2 0  of these patients never the less had a 
negative tes t  resu l t .  Therefore the probab i l i ty of t h i s  
resu l t  is 20/500 = 0 . 0 4 .  

2 3 .  B Problem Solv ing and Data Analysis 

(data spread) M E D I U M  

A s  we d iscussed i n  Chapter 8, Lesson 3 ,  the s tandard devi
ation of a set of numbers t e l l s  us  how "spread out" the data 
are from the average-the greater the s tandard deviation, 
the greater the spread from the average. It shou ld be c lear 
by inspec t ion t hat the scores for Class  B are more "c lus 
tered" than the scores for C lass  A .  For instance, there i �  
on ly a 5 -point difference between t he  lowest and highest 
scores in  Class B, but a 3 1 -point difference between the  
lowest and h ighest scores in Class  A .  '! h is means that the 
standard deviation of the �cores in Clas� B i � sma l ler. 
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24 .  c Algebra {word problems) MEDIUM-HARD 

Begin by assuming that there are n students in Mrs .  
Black's c lass .  I f  she gives out 3 candy bars to each student 
and has 6 left over, she must have 3n + 6 candy bars .  I f  
she  needs SO more candy ba r s  in order t o  give each stu
dent S candy bars, she must have Sn - SO candy bars .  
Since these two expressions both express the total  num-
ber of candy bars, 3n + 6 = Sn - SO 
Add SO and subtract 3n :  S6 = 2n 
Divide by 2 :  28 = n 

2S .  D Problem Solving (rates) MEDIUM 

Let's call the  three numbers a ,  b, and c. 
If their sum is 240, a +  b + c = 240 
Let 's say the largest number i s  c. I f  th is  is SO% larger than 
the sum of the others, c = l . S (a + b) 

Divide by l . S :  _E_ = a + b  
l . S 

Substitute a + b = _£_ into the first 
equation : 

Multiply by l . S :  
Simplify :  
D ivide by 2 . S :  

26 .  A 

l . S _£_ + c = 240 
l .S 

c + l . S c  = 360 
2.Sc = 360 

c = 144 

Algebra (graphs of linear equations) 

MEDIUM 

Recal l  the  slope formula from Chapter 7, Lesson S :  

slope = 
Y2 - Yi 
Xz - Xi 

k - S k - S  
- 1 2 - 2 - 14 

Since the slope equals 
Cross-mult iply: 

4 
7 ·  

7k - 3S = S6 
7k = 9 1  
k = 1 3  

Add  3S :  
Divide by  7 :  

27. c Algebra (word problems/percent change) 

HARD 

The quest ion makes it clear that we wil l  get the same 
answer regardless of the original price of the motor. 
Since we are working with percentages, it is convenient 
to assume the original price of the motor is $ 100 .  

After a markdown of 30%, the pr ice  becomes 
$100 - 0 .30 ($ 100) = $70. I f  it is marked down an 
additional 

p percent, its price becomes $70( 1 -
160 ) . Since this  is 

equivalent to a one-t ime markdown of S8%, then 

70 ( 1 - 160 ) = 1 00 ( 1  - O.S8) = 42 

p 42 
D ivide by 70 :  1 - 100  = 70 = 0 .6 

Subtract 1 :  
p 

- 1 00 = - 0.4 

Multiply by - 100 :  p = 40 
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28 .  B Additional Topics {trigonometry/coordinate 

geometry) HARD 

I f  this quest ion gave you trouble ,  review Chapter 10 ,  
part icularly Lessons 3 ,  4, and 9 .  Since the question 
asks about the slope, we should draw in a right tr iangle 
to show the "rise" and "run" of the line. I f  cos A = 0 .8 ,  
then the adj acent s ide of th is  tr iangle could be 8 and the 
hypotenuse could be 10 (because o/h = 8/10 = 0 .8) as 
shown below. 

y 

1 0  6 A ---+""'7"-�8.,....-�---+- x 

We can find the th i rd side of the tr iangle with the 
Pythagorean Theorem (82 + x2 = 1 02), al though it 's easier 
to s imply not ice that this i s  a tr iangle in the 3 -4 -S  family: 
6 -8 - 10 .  Since the slope of a l ine is the r ise over the run, 
the slope is 6/8 = 0.7S .  

29 .  c Problem Solving/Data Analysis 

(tables/ratios) MEDIUM-HARD 

For the males, the ratio of yes votes to no votes is 1 S0 :90 = 

S :3 .  If n of the females had shifted their votes from no to 
yes, then 173 - n would have voted no and 107 + n would 
have voted yes. If this ratio is then equal to the ratio for 

males, 

Cross-multiply: 
Subtract 321 and add Sn :  
Divide by 8: 

1 07 + n S 
1 73 - n 3 

321 + 3n = 86S - Sn 
8n = S44 

n = 68 

30 .  A Problem Solving/Data Analysis 

{tables/proportions) HARD 

The table shows that lSO  males voted yes out of a sample 
population of S20 .  I f  th is  is a representat ive ratio, and i f  x 
represents the total number of males who vote yes out of 
the entire population, then 

Cross-multiply: 

Divide by S2: 

l SO l S  x 
S20 S2 32, 760 

(32 ,760) ( 1 S) = S2x 

(32, 760) ( 1 S) 
x = 

S2 
= 9,4SO 

31 .  .2 Problem Solving and Data Analysis (ratios) 

EASY 

The total weight of the shipment i s  6 + 4 + 2 + 3 = l S, 
and the total weight of oranges is 3, so the fraction of the 
shipment that i s  oranges is 3/ l S  = . 2 .  
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3 2 .  1 4  Problem Solving and Data Analysis 

{proportions) EASY 

I f  x i s the number of months it takes unt i l  the regions lose 

343 acres, then 

Cross -mu lt ip ly :  
Div ide by 2 4 . 5 :  

33 .  678 

343 
2 4 . 5  = -

x 

2 4 . 5x = 343 
x = 1 4  

Problem Solving and Data Analysis 

{data from formu la) MEDIUM 

Tiw formula i nd icates how many donuts were sold 
on each day of the fest ival .  One day l , the bakery sold 
1 3 ( 1 ) + 2 0 0  = 2 1 3  donuts .  On day 2 ,  the bakery sold
1 3 (2) + 2 0 0  = 226 donuts. On day 3,  the bakery sold 
1 3 (3) + 200 = 239 donuts, for a total of 2 1 3  + 226 +
239 = 678 donuts .  

34 .  1 450 Problem Solving and Data Analysis 

{rates) MEDI U M  

I f  Connor wrote x l i nes o f  code, then Joach im  wrote 
x + 600 l ines of code. Together they wrote (x) + 

(x + 600) = 3 , 5 0 0  l ines of code :  x + x + 600 = 3 , 5 0 0  

S impl i fy and subtract 6 0 0 :  2x = 2 , 9 0 0  

D iv ide by 2 :  x = 1 , 4 5 0  

TI1erefore Connor wrote 1 , 4 5 0  l i nes of code.  

35 . •  OS Problem Solving (analyzing formulas) 

H A R D  

I f  t h e  i nvestment i s  worth $ 1 , 1 0 2 . 5 0  after 2 quarters, 

D iv ide by 1 0 0 0 :  

Take the square root :  
Subtract I : 

J , 000 ( 1 + k) 2 = 1 , 1 0 2 . 5 

( 1 + k)2 = l . 10 2 5  

l + k = 1 . 05 

k = .05 
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3 6 .  1 8  Additional Topics (volumes and similarity) 

H A R D  

The  rad iu s  of the  i n s ide of the  larger bowl i s  9 - 3 = 

6 cent imeters ,  so the rad ius  of the smal ler  bowl i s  3 
centi meters . The volume of the smal ler  bowl i s  therefore 
1 ( 4 · ) 4TI(27)  2 3 TI(3) 3  = -

6
- = 1 8TI .  Therefore, k = I S .  

37. 300 Problem Solving and Data Analysis

{formula analysis) MEDIUM 

This  requ ires s imply subst i tut ing i nto the  formula :  
432 432  

l = ( 1 + 0 . 2 ) 2  
= l .44 = 3 0 0  

38 . • 300 Problem Solving and Data Analysis 

(formula analysis) H A R D  

I f  t he  value o f  the  investment i ncreases by  6 9 %  i n  2 years ,  
this means that FV = 1 . 69 1 when n = 2 .  Subst i tu t ing into 
the formula  gives _ � 

1 - ( 1 + r) 2 

Divide by !: 

C ross -mult ip ly: 
Take the square root :  
Subt ract l : 

1 . 69 
1 = ( 1 + r)2 

( 1 + r) 2 = 1 . 6 9

1 + r = 1 . 3 
r = 1 . 3 - 1 = 0 . 3  
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