
Mathematics: Section 4 
 

Mathematics Question 21 

  
Choice (C) is correct. If x + y = 10, then (x + y)

2
 = 10

2
 = 100. Therefore, the sum of (x + y)

2
 and x 

+ y is 100 + 10 = 110. 
  
Choice (A) is not correct. The difference between (x + y)

2
 and x + y is 100 − 10 = 90, but the sum 

of (x + y)
2
 and x + y is 100 + 10 = 110. 

Choice (B) is not correct. The value of (x + y)
2
 is 100, but the sum of (x + y)

2
 and x + y is 100 + 10 

= 110. 

Choice (D) is not correct. The value of (x + y)
2
 + (x + y)

2 
is 100 + 100 = 200, but the sum of (x + 

y)
2
 and x + y is 100 + 10 = 110. 

 
Choice (E) is not correct. The sum of twice (x + y)

2
 and x + y 

 
is 100 + 100 + 10 = 210, but the 

sum of (x + y)
2
 and x + y is 100 + 10 = 110. 

Mathematics Question 22 

  
Choice (A) is correct. The diameter of a circle is the longest line segment between two points on 
the circle. Hence if C is the smallest circle that passes through both P and Q, then the segment 

PQ  must be a diameter of C. Therefore, the smallest circle that passes through points P and Q 

must have diameter 20 and radius 10. 
  

Choice (B) is not correct. Let O be the midpoint of segment .PQ  Then the circle with center O 

and radius 10 passes through both P and Q. Therefore, 15 cannot be the radius of the smallest 
circle that passes through both P and Q. 
  
Choice (C) is not correct. The diameter of the smallest circle that passes through both P and Q is 
20, but the question asks for the radius of this circle, which is 10. 
  

Choice (D) is not correct. Let O be the midpoint of segment .PQ  Then the circle with center O 

and radius 10 passes through both P and Q. Therefore, 10 3  cannot be the radius of the 

smallest circle that passes through both P and Q. 

 

Choice (E) is not correct. Let O be the midpoint of segment .PQ  Then the circle with center O 

and radius 10 passes through both P and Q. Therefore, 20 3  cannot be the radius of the 

smallest circle that passes through both P and Q. 
 
Mathematics Question 23 

  

Choice (E) is correct. The difference between 7.009 and 7 is nine thousandths (
9

0.009
1,000

), 

and this is the least of all the differences between each of the numbers in the choices and 7. 
Therefore, of the numbers given, 7.009 is closest to 7.  
  



Choice (A) is not correct. The difference between 6.7 and 7 is 0.3, whereas the difference 
between 7.009 and 7 is 0.009, and so 7.009 is closer to 7 than 6.7 is. Therefore, 6.7 cannot be 
closest to 7.  

Choice (B) is not correct. The difference between 6.91 and 7 is 0.09, whereas the difference 
between 7.009 and 7 is 0.009, and so 7.009 is closer to 7 than 6.91 is. Therefore, 6.91 cannot be 
closest to 7.  

Choice (C) is not correct. The difference between 7.1 and 7 is 0.1, whereas the difference 
between 7.009 and 7 is 0.009, and so 7.009 is closer to 7 than 7.1 is. Therefore, 7.1 cannot be 
closest to 7.  
 

Choice (D) is not correct. The difference between 7.07 and 7 is 0.07, whereas the difference 

between 7.009 and 7 is 0.009, and so 7.009 is closer to 7 than 7.07 is. Therefore, 7.07 cannot be 

closest to 7. 

 

Mathematics Question 24 

  
Choice (C) is correct. The three lines intersect to form a triangle, one of whose interior angles has 
measure y°. When lines intersect, the adjacent angles formed are supplementary. Since x = 115, 
it follows that the angle adjacent to the angle labeled x°, which is one of the interior angles of the 
triangle, has measure 180° − 115° = 65°. Likewise, since w = 140, it follows that the angle 
adjacent to the angle labeled w°, which is one of the interior angles of the triangle, has measure 
180° − 140° = 40°. The sum of the measures of the interior angles of any triangle is 180°. 
Therefore, the value of y is 180 − (65 + 40) = 75. 
  
Choice (A) is not correct. The three lines intersect to form a triangle, one of whose interior angles 
has measure y°. Since x = 115 and w = 140, it follows that the angles adjacent to the angles 
labeled x° and w°, which are interior angles of the triangle, have measures 180° − 115° = 65° and 
180° − 140° = 40°, respectively. If the value of y were 55, then the sum of the measures of the 
interior angles of the triangle would be 55° + 65° + 40° = 160°. But the sum of the measures of 
the interior angles of any triangle is 180°. Therefore, the value of y cannot be 55. 
  
Choice (B) is not correct. The three lines intersect to form a triangle, one of whose interior angles 
has measure y°. Since x = 115 and w = 140, it follows that the angles adjacent to the angles 
labeled x° and w°, which are interior angles of the triangle, have measures 180° − 115° = 65° and 
180° − 140° = 40°, respectively. If the value of y were 65, then the sum of the measures of the 
interior angles of the triangle would be 65° + 65° + 40° = 170°. But the sum of the measures of 
the interior angles of any triangle is 180°. Therefore, the value of y cannot be 65. 
  
Choice (D) is not correct. The three lines intersect to form a triangle, one of whose interior angles 
has measure y°. Since x = 115 and w = 140, it follows that the angles adjacent to the angles 
labeled x° and w°, which are interior angles of the triangle, have measures 180° − 115° = 65° and 
180° − 140° = 40°, respectively. If the value of y were 95, then the sum of the measures of the 
interior angles of the triangle would be 95° + 65° + 40° = 200°. But the sum of the measures of 
the interior angles of any triangle is 180°. Therefore, the value of y cannot be 95. 
  
Choice (E) is not correct. The sum of the degree measures of the two unlabeled angles of the 

triangle is 105°, but the measure of the angle labeled y° is 65°. Therefore, the value of y is 65, not 

105. 

 
 

 

 



Mathematics Question 25 

 

Choice (C) is correct. In the pictogram, each monitor represents x million Internet users, where x 
is a fixed number. The number of Internet users in China is represented by 4 monitors, and China 
had 100 million Internet users in 2005, so x = 100 ÷ 4 = 25. The number of Internet users in India 
is represented by approximately 1.5 monitors, so according to the pictogram, India had (1.5)(25 
million) = 37.5 million Internet users in 2005. Of the options given, (C) 37 million is closest to 37.5 
million. 
  
Choice (A) is not correct. In the pictogram, each monitor represents 25 million Internet users, and 
the number of Internet users in India is represented by less than 2 monitors. If India had 
approximately 54 million Internet users, it would be represented in the pictogram by slightly more 
than 2 monitors, not less. Therefore, according to the pictogram, India did not have approximately 
54 million Internet users in 2005. 
  
Choice (B) is not correct. In the pictogram, each monitor represents 25 million Internet users, so 
Japan had approximately 85 million Internet users, which is 85 − 37 = 48 million more than India. 
However, the question asks for the approximate number of Internet users that India had in 2005, 
which is 37 million. 
  
Choice (D) is not correct. In the pictogram, each monitor represents 25 million Internet users, but 
the question asks for the approximate number of Internet users that India had in 2005, which is 
37 million. 
 
Choice (E) is not correct. In the pictogram, the number of Internet users that India had in 2005 is 

represented by 1.5 monitors. If India had approximately 18 million Internet users in 2005, then 

each monitor would represent 12 million Internet users. However, since China’s 100 million 

Internet users are represented by 4 monitors, each monitor represents 25, not 12, million Internet 

users; therefore, India had approximately 37, not 18, million Internet users in 2005. 

  
Mathematics Question 26 

  

Choice (D) is correct. The sum of k and 8 is k + 8. Half of this sum is 
1

( 8),
2

k  which is equal to 

8
,

2 2

k
 or 4.

2

k
 

  

Choice (A) is not correct. The sum of k and 8 is k + 8. Half of this sum is 
1

( 8),
2

k  which is equal 

to 4,
2

k
 not k + 4. 

  

Choice (B) is not correct. The sum of k and 8 is k + 8. Half of this sum is 
1

( 8),
2

k  which is equal 

to 4,
2

k
 not k + 8. 



Choice (C) is not correct. The sum of k and 8 is k + 8. Half of this sum is 
1

( 8),
2

k  not 

1
( 4).

2
k  

 

Choice (E) is not correct. The sum of k and 8 is k + 8. Half of this sum is 
1

( 8),
2

k  which is equal 

to 4,
2

k
 not 8.

2

k
 

  
Mathematics Question 27 

  
Choice (B) is correct. Applying the laws of exponents on both sides of the equation 

5
6 6 3

k k
a a a  gives 

(6 6) 3( 5).k ka a  Since a is a positive number, it follows that 

12k = 3(k + 5), or 12k = 3k + 15. Therefore, 9k = 15, and so 
5

.
3

k  

Choice (A) is not correct. If the value of k were 
3

,
2

 then 

3
6 6 12 182

k
a a a a  and 

13 39
(3)5

3 2 2 .
k

a a a  Hence for k = 
3

,
2

 the equation 
5

6 6 3
k k

a a a  is not true, 

and so the value of k cannot be 
3

.
2

  

 

Choice (C) is not correct. If the value of k were 2, then 
2

6 6 12 24
k

a a a a  and 

5
3 3(7) 21.

k
a a a  Hence for k = 2, the equation 

5
6 6 3

k k
a a a  is not true, and 

so the value of k cannot be 2. 
  

Choice (D) is not correct. If the value of k were 3, then 
3

6 6 12 36
k

a a a a  and 

5
3 3(8) 24.

k
a a a  Hence for k = 3, the equation 

5
6 6 3

k k
a a a  is not true, and 

so the value of k cannot be 3. 
 

Choice (E) is not correct. If the value of k were 5, then 
5

6 6 12 60
k

a a a a  and 

5
3 3(10) 30.

k
a a a  Hence for k = 5, the equation 

5
6 6 3

k k
a a a  is not true, and 

so the value of k cannot be 5. 

  
 

 



Mathematics Question 28 

 
Choice (E) is correct. Since the shaded region overlaps circular regions A and B and does not 
include circular region C, it represents those numbers from 10 to 100, inclusive, that are multiples 
of 3 but are not squares of integers. There are 91 integers from 10 to 100 inclusive. Of these, only 
30 of them (12, 15, ..., 99) are multiples of 3. Excluding the two numbers (36 and 81) that are 
squares of integers leaves 30 − 2 = 28 numbers represented by the shaded region. 

Choice (A) is not correct. The shaded region represents those numbers from 10 to 100, inclusive, 
that are multiples of 3 but are not squares of integers. Of the integers from 10 to 100, inclusive, 
30 are multiples of 3 (12, 15, ..., 99). Only 2, not 6, of the numbers 12, 15, ..., 99 are squares of 
integers (36 and 81). Therefore, the shaded region represents 30 − 2 = 28 numbers, not 30 − 6 = 
24 numbers. 

Choice (B) is not correct. The shaded region represents those numbers from 10 to 100, inclusive, 
that are multiples of 3 but are not squares of integers. Of the integers from 10 to 100, inclusive, 
30 are multiples of 3 (12, 15, ..., 99). Only 2, not 5, of the numbers 12, 15, ..., 99 are squares of 
integers (36 and 81). Therefore, the shaded region represents 30 − 2 = 28 numbers, not 30 − 5 = 
25 numbers.
 
Choice (C) is not correct. The shaded region represents those numbers from 10 to 100, inclusive, 
that are multiples of 3 but are not squares of integers. Of the integers from 10 to 100, inclusive, 
30 are multiples of 3 (12, 15, ..., 99). Only 2, not 4, of the numbers 12, 15, ..., 99 are squares of 
integers (36 and 81). Therefore, the shaded region represents 30 − 2 = 28 numbers, not 30 − 4 = 
26 numbers. 
 

Choice (D) is not correct. The shaded region represents those numbers from 10 to 100, inclusive, 

that are multiples of 3 but are not squares of integers. Of the integers from 10 to 100, inclusive, 

30 are multiples of 3 (12, 15, ..., 99). Only 2, not 3, of the numbers 12, 15, ..., 99 are squares of 

integers (36 and 81). Therefore, the shaded region represents 30 − 2 = 28 numbers, not 30 − 3 = 

27 numbers. 

 
Mathematics Question 29 

 

The correct answer is 4, 5 or 6. If x is an integer greater than 8 and less than 12, then the 

possible values for x are 9, 10 and 11. Since x + y = 12, the possible values for y are 12 − 9 = 3, 

12 − 10 = 2 and 12 − 11 = 1. The equation z − y = 3 is equivalent to z = 3 + y. It follows that the 

possible values for z are 3 + 3 = 6, 3 + 2 = 5 and 3 + 1 = 4. Any one of 4, 5 or 6 can be gridded as 

the correct answer. 

 

Mathematics Question 30 

 

The correct answer is 220. Each year from 1991 to 1994, the number of graduates from Koma 

High School increased by the same amount over the number the previous year. For the 2-year 

period from 1991 to 1993, the number of graduates increased by 210 – 190 = 20. Hence the 

number of graduates from Koma High School increased by 10 per year from 1991 to 1994. 

Therefore, the number of students who graduated from Koma High School in 1994 must be 10 

more than the 210 who graduated in 1993, that is, 220 students. 

 

 

 

 



 

 

Mathematics Question 31 

 

The correct answer is .9 or 9/10. The distance from point X to point A is 0.4, and the distance 

from point X to point B is 0.25, so AX = 0.4 and XB = 0.25. It follows that AB = AX + XB = 0.4 + 

0.25 = 0.65. Point B is the midpoint of segment ,AC  so AB = BC. It follows that BC = 0.65. The 

distance from point X to point C is the sum of the distance from point X to point B and the 

distance from point B to point C, which is XB + BC. This is 0.25 + 0.65 = 0.9. The answer can be 

gridded in decimal form as .9 or as the fraction 9/10. 

 

Mathematics Question 32 

 

The correct answer is 15. The number placed in each empty square is equal to the sum of the 

number immediately above it and the number immediately to the left of it. The number placed in 

the empty square in the second row and third column is 2 + 2 =4, as is the number is the third row 

and second column, Then the number placed in the last row of the second column is 4 +3 =7, and 

the number placed in the third row and third column is 4 + 4 = 8. Therefore, the number placed in 

the shaded square will be 8 + 7 =15. 

 

Mathematics Question 33 

 

The correct answer is 5.5 or 11/2. If (a, b) is the point of intersection of the graphs of f and g in 

the xy-plane, then f(a) = b and g(a) = b. From the definitions of f and g, 
1

( ) 3
3

f a a  and g(a) = 

a − 2, and so 
1

3 2.
3

b a a  It follows that 
2

5 ,
3

a  and so 
15

7.5.
2

a  The value of b, 

the y-coordinate of the point of intersection of the graphs, is a − 2 = 7.5 − 2 = 5.5 (or 

1
(7.5) 3 2.5 3 5.5

3
). Either 5.5 or the equivalent fraction 11/2 can be gridded as the 

correct answer. 

 

Mathematics Question 34 

 

The correct answer is 134. At the music store where Dennis currently works, he is paid $10 per 

hour, which is $400 for a 40-hour workweek. At the other store, Dennis would earn $6 per hour, 

or $240 for a 40-hour workweek, plus 10 percent commission on all his CD sales; since each CD 

sells for $12, Dennis would earn a commission of $1.20 for each CD he sells. If n is the number of 

CDs Dennis sells in a week, his total earnings that week at the other store, in dollars, would be 

240 + 1.2n. Hence Dennis would earn more at the new store if 240 +1.2n >400, or 1.2n > 160. 

Hence 
1

133 .
3

n  Since the number of CDs Dennis sells must be a nonnegative integer, the 

least number of CDs Dennis would need to sell at the other store in a 40-hour workweek to earn 

more money than he earns at his current job is 134. 

 

 

 



 

 

Mathematics Question 35 

 

The correct answer is 15. Triangle ADE is equilateral, so the measure of angle AED is 60°, and 

the measure of angle AEC is 180° − 60° = 120°.Triangle ABC is an isosceles right triangle, so the 

measure of angle ACE is 45°. The measure of angle EAC is x°, and the sum of the measures of 

the angles of triangle AEC is 180°, so 120 + 45 + x = 180. Solving this equation for x gives x = 15. 

 

Mathematics Question 36 

 

The correct answer is 36/5 or 7.2. It takes 6 minutes to travel the route from point A to point B at a 

constant speed of 60 miles per hour. Since 1 hour = 60 minutes, it follows that 6 minutes = 0.1 

hour. The distance from point A to point B is the rate of travel multiplied by the time of travel: (60 

miles/hour) (0.1 hour) = 6 miles. The time it takes to travel from A to B is the 6-mile distance 

divided by the constant speed traveled getting there. Hence to travel from point A to point B at a 

constant speed of 50 miles per hour would take 
6 miles

 hour.
50 miles

1 hour

6

50
 Therefore, it took 

60 minutes
 hour  minutes.

1 hour

6 36

50 5
 Either 36/5 or its decimal equivalent, 7.2, may 

be gridded as the correct answer. 

 

Mathematics Question 37 

 

The correct answer is 1360. Label the leftmost vertex of the parallelogram as point A, the vertex 

at the angle marked 150° as point B, the rightmost vertex as point C and the remaining vertex as 

point D. Draw a segment from point B perpendicular to side ,AD  and label the point where the 

segment intersects AD  as point X. In a parallelogram, opposite sides are parallel, so AD  and 

BC  are parallel. It follows that BX  is perpendicular to ,BC  and angle XBC is a right angle; thus, 

the measure of angle ABX is 150° − 90° = 60°. Hence triangle ABX is a 30°-60°-90° triangle with 

hypotenuse of length 40. Side BX  is opposite the 30° angle of the triangle, so 

40
20.

2 2

AB
BX  The area of parallelogram ABCD is the length of its base times its height, 

which is (BC)(BX) = (68)(20) = 1360. 

 

Mathematics Question 38 

 

The correct answer is 35. Since a < b < c, the list a, a, b, c, c presents the five numbers in order 
from least to greatest. Since b is the middle number in this list, the median of the five numbers is 
b. Hence b = 30. Since the average of the five numbers is 20, their sum must be 5 ×20 = 100; 
that is, a + a + b + c + c = 100. Thus 2a + 30 + 2c = 100, or 2a + 2c = 70. Therefore, the value of 
a + c is 35. 



 


