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1. If v(t) = 2t represents the velocity of a bicycle moving from rest on a straight road, where t is 
in seconds and v is in meters per second, how far does the bicycle travel in the first ten 
seconds? 

 
a. 40 meters     b. 80 meters     c. 100 meters     d. 200 meters     e. none of these 

 
 
2. Take the square root of Ben’s age and add 15.  Now square that result and round down to the 

nearest integer.  If you end up with 467, how old is Ben? 
 

a. 42     b. 45     c. 44     d. 41     e. 43 
 

 
3. If y = 3x, then the graph of ln(y) vs. ln(x) is 
 

a. a line with slope 3 
b. a line with slope ln(3) 
c. a line with slope 1 
d. a line through the origin 
e. none of these 
 

 
4. The sum of two real numbers equals their product. The sum, S, of their reciprocals satisfies 
 

a. S ≤ 5 

b. 5 < S ≤ 0 
c. 0 < S ≤ 5 
d. 5 < S ≤ 10 
e. none of these 
 
 

5. In ΔABC, m∠C = 106°, m∠A = 22° and BC = 14. Then AB is most nearly 
 

a. 36     b. 37     c. 38     d. 39     e. 40 
 
 

6. The plane 2x  3y + 4z = 77 meets the xy-plane in a line L. If (6, k, 0) is on L, then k is most 
nearly 

 

a. 23     b. 12     c. 22     d. 8     e. 0 
 
 

7. A’, B’ and C’ are the midpoints of the respective sides BC, CA and AB of a triangle. The sum 
of the lengths of the medians of ΔABC is 864. The sum of the lengths of the medians of 
ΔA’B’C’ is an integer N. The largest digit in N is 

 
a. 4     b. 5     c. 6     d. 7     e. 8 
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8. The graphs of y = 4  |4  x| and y = 0 determine a triangle.  Ignoring units, the absolute 
value of the difference between this triangle’s area and perimeter is most nearly 

 
a. 1     b. 2     c. 3     d. 4     e. 5 
 
 

9.  In the figure to the right, tangent PT = 10.  PA is a secant, with         
AB = 21 and BP = 4.  If TA = 17, then TB is most nearly 

 
a. 6.8     b. 6.5     c. 7.1     d. 6.3     e. 7.3 
 

 

10. The foci of an ellipse are F1(4, 0) and F2(4, 0). The point Z(5, 0) is on the ellipse. If P(2, k) 
is on the ellipse, then F1P + F2P is most nearly 

 
a. 9.5     b. 9.8     c. 10.7     d. 10.4     e. 10.1 
 
 

11. If (0, 2, 5), (1, 1, 3) and (2, 8, k) are collinear points, then k is 
 

a. 10     b. 12     c. 8     d. 9     e. none of these 
 
 

12. Each of five people is holding a standard deck of 52 cards.  Each person draws one card 
from his/her deck.  What is the probability that exactly two hearts are drawn? 

 

a. 
27

1024
     b. 

90

1024
     c. 

270

1024
     d. 

2

5
     e. 

81

1024
 

 
 
13. Consider the set of 2 × 2 matrices 

𝑀 = {[
1 𝑘
0 1

] : 𝑘 is real} 

How many of the following statements are necessarily true? 
 
 S1: M is closed under addition. 
 S2: M is closed under multiplication. 
 S3: Multiplication is commutative in M. 

 S4: If A is in M, then A1 is also in M. 
 

a. none     b. one     c. two     d. three     e. four 
 
 

14. If cos 𝑞 = −
12

13
 , tan 𝑞 = −

5

12
 , and sin 2𝑞 =

𝐾

169
 , then 𝐾 is 

 

a. 60     b. 60     c. 120     d. 120     e. none of these 
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15. If (4 + 5𝑖)(−3 + 2𝑖) = 𝑟𝑒𝑖𝜃, where 𝑟 > 0 and 0 < 𝜃 < 2𝜋, then 𝜃 is most nearly 
 

a. 2.8     b. 3.4     c. 0.31     d. 5.9     e. 3.1 
 
 
 
 

16. A reflection across the y-axis is followed by a reflection across the line x = 4.  This 
composite transformation is 

 
a. a translation 8 units to the right 
b. a translation 8 units to the left 
c. a translation 4 units to the right 
d. a translation 4 units to the left 
e. a translation not included in (a) - (d) 
 
 

17. A cube is inscribed in a sphere of radius 1.  The distance from the center of the cube to one 
of its faces is most nearly 

 
a. 0.506     b. 0.577     c. 0.552     d. 0.639     e. 0.707 
 
 
 

18. A clockwise rotation of 90about the origin sends the line L: 3x + 2y = 6 to the line L'. An 
equation of L' is 

 

a. 2x  3y = 6     b. 2x  3y = 6     c. 3x  2y = 6     d. 3x  2y = 6     e. none of these 
 
 

19. The geometric transformation given by x' = x + y, y' = y 
 

a. preserves perpendicularity of lines 
b. preserves distance 
c. preserves betweenness of points 
d. preserves shapes of figures 
e. none of these 
 

 

20. The plane passes through the origin and is perpendicular to the vector  

𝒗 = 〈1, −1, 2〉.  Which of these points lies in ? 
 
a. (5, 1, 2)     b. (1, 2, 5)     c. (2, 5, 1)     d. (5, 2, 1)     e. (1, 5, 2) 

 

21. Dick and Jane have calculators which produce random numbers between 0 and 1, displayed 
as 8-place decimals.  If Dick produces the random number x and Jane produces the random 
number y, what is the probability that the absolute value of the difference of x and y will be 
less than 0.4? 

 
a. 0.36     b. 0.40     c. 0.50     d. 0.60     e. 0.64 
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22. In the nation of Hexaland there are five types of paper money: the u, which is equal to one 

hexollar; the t, which is worth 2 u's; the f, which is worth 4 u's; the e, which is worth 8 u's; 
and the s, which is worth 16 u's.  If Nimadar hands a clerk ten s bills to pay for a uniform that 
costs exactly 145 hexollars, including tax, what is the minimum number of bills he could get 
back in change from the clerk? 

 
a. 5     b. 4     c. 3     d. 2     e. 1 

 
 
23. What points are left unchanged by the transformation given by x' = 0.6x + 0.8y,  

y' = 0.8x  0.6y? 
 

a. only (0, 0) 
b. all points on the line y = x 

c. all points on the line y =1/2)x 
d. all points on the line y = 2x 
e. none of these 
 

 

24. In the figure, AD bisects∠BAC. If AB = 5, AC = 8 and BD = 3, 
then CD is most nearly 

 
a. 4.8     b. 4.9     c. 5.0     d. 5.1     e. 5.2 

 
 

25. If 𝑧 =
√2

2
+

√2

2
𝑖, and 𝑆 = {𝑧𝑛: 𝑛 is a positive integer}, then 

 
a. S is empty. 
b. S has exactly four elements. 
c. S has exactly eight elements. 
d. S has a finite number of elements, but not four or eight. 
e. S has infinitely many elements. 
 
 

26. The base three numeral for N is 2110.  The base three numeral for 3N + N/3 is 
 

a. 22011 
b. 21020 
c. 22110 
d. 21221 
e. none of these 
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27. A, B and P are non-collinear points. If X is a variable point on line AB, then PA, PB and PX 

are vectors satisfying PX = tPA + (1  t) PB, where t is a real scalar. The inequality t 0 
describes 

 
a. the segment AB 
b. the ray AB 
c. the ray BA 
d. the ray opposite to ray AB 
e. the ray opposite to ray BA 
 
 

28. Let 𝑀 = {[
𝑎 𝑏
𝑐 𝑑

] : 𝑎, 𝑏, 𝑐, 𝑑 are integers satisfying 𝑎𝑑 − 𝑏𝑐 = 1}.  How many of the following 

statements are necessarily true? 
 

S1: M is closed under multiplication. 

S2: If A is in M, then A1 is also in M. 
S3: There is a member U in M satisfying UB = B for all B in M. 

S4: If B is a 2 1 matrix with integer entries, and A is an arbitrary member of M, 
the equation AX = B has a solution for X which has integer entries. 

 

a. none     b. one     c. two     d. three     e. four 
 
 

29. The sum of the real parts of the five solutions to 𝑥5 − 33 = 0 is most nearly 
 

a. 2.01     b. 0.62     c. 0.13     d. 1.63     e. 1.01 
 
 
30. The vertex of an elliptical cone is at (0, 0, 18).  The base in the xy-plane is given by 

4x2 + 9y2 = 144. The volume of the cone is 144.  The plane z = 9 cuts off an elliptical cone 
whose base area is  

 

a. 6      b. 12     c. 16     d. 18     e. 48 
 

 
 

 


