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Question 1. Let 𝑀 be the point with affix 𝑧 such that |𝑧 ൅ 3𝑖| ൌ |𝑧 െ 𝑖|. The point 𝑀 moves on: 

A. A circle with center 𝐴 
B. A circle with center ሺ1, 2ሻ 
C. The line with equation 𝑥 ൌ െ1 
D. The line with equation 𝑦 ൌ െ1 
E. The line with equation 𝑦 ൌ 2 

Question 2. Given  two functions 𝑓 and 𝑔 defined on ℝ by 𝑓ሺ𝑥ሻ ൌ ሺ𝑥 െ 𝑝ሻଶ ൅ ሺ𝑥 ൅ 𝑞ሻଶ െ 4 
and 𝑔ሺ𝑥ሻ ൌ ሺ𝑝 ൅ 𝑞ሻ𝑥ଶ െ 4𝑥 ൅ 𝑘 െ 3𝑝 ൅ 2𝑞. If 𝑓ሺ𝑥ሻ ൌ 𝑔ሺ𝑥ሻ for all values of 𝑥, 
then 𝑘 ൌ 

A. 2 
B. 4 
C. 5 
D. 6 
E. 8 

Question 3. Consider the following functions:  
𝑓ଵሺ𝑥ሻ ൌ െ𝑥ଶ െ 𝑐ଵ𝑥 ൅ 𝑘, 𝑓ଶሺ𝑥ሻ ൌ ሺ𝑥 െ 1ሻଶ െ 4𝑥 ൅ 𝑐ଶ, and 𝑓ଷሺ𝑥ሻ ൌ 𝑥ଶ െ 2𝑥 ൅ 𝑐ଷ. 
The axis of symmetry of 𝑓ଵ is 𝑥 ൌ 1; the product of roots of 𝑓ଶ is equal to their sum; 
and 𝑓ଷ has exactly one double root. What is the value of 𝑐ଵ ൅ 𝑐ଶ ൅ 𝑐ଷ? 

A. െ4 
B. 1 
C. 4 
D. 6 
E. 9 

Question 4. Which of the following are the solution(s) of cosሺ2𝑥ሻ ൅ 1 ൌ sinሺ2𝑥ሻ in the interval 

ቂ0, గ
ଶ
ቃ? 

A. 
గ

଺
 and  గ

ଶ
  

B. 
గ

ଶ
 and 

ଷగ

ଶ
  

C. 
గ

ସ
, 
గ

ଶ
, and 

ଷగ

ଶ
 

D. 
గ

ସ
 and 

గ

ଶ
 

E. None of the given options is correct. 
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Question 5. Karim runs a lemonade stand during the summer. He keeps track of lemonade cups 
sold each day and the corresponding daily profit. After a week, starting from 
Monday, the data is given by the graph above. Using the line of best fit, what is 
Karim’s profit, to the nearest dollar, if he sells 40 cups of lemonade on Sunday? 

A. $19 
B. $20 
C. $21 
D. $22 
E. $25 

Question 6. Given a circle 𝑅 with equation ሺ𝑥 െ 3ሻଶ ൅ 𝑦ଶ ൌ 9, 
as shown in the adjacent figure, points 𝐴, 𝐵, and 𝐶 
are drawn on 𝑅 with 𝐴𝐶തതതത being the diameter. If 𝑀 
and 𝑁 are the respective midpoints of the chords 𝐴𝐵തതതത 
and 𝐶𝐵തതതത, what is the value of 𝑀𝑁? (Figure not drawn 
to scale) 

A. 𝑀𝑁 ൌ √10 units 

B. 𝑀𝑁 ൌ 3 units 

C. 𝑀𝑁 ൌ √5 units 

D. 𝑀𝑁 ൌ ଷ√ଶ

ଶ
 units 

E. 𝑀𝑁 ൌ ଶ√ଷ

ଷ
 units 
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Question 7. If 𝑓ሺ𝑥ሻ ൌ 3𝑥ଶ െ 5𝑥 െ 2 and 𝑔ሺ𝑥ሻ ൌ 𝑥ଶ ൅ 4𝑥 െ 6, the solution of the inequality 
𝑓ሺ𝑥ሻ ൐ 𝑔ሺ𝑥ሻ is: 

A. 𝑥 ൏ ଵ

ଶ
 or 𝑥 ൐ 4 

B. 𝑥 ൑ ଵ

ଶ
 and 𝑥 ൒ 4 

C. 𝑥 ൐ ଵ

ଶ
 and 𝑥 ൏ 4 

D. െ2 ൏ 𝑥 ൏ 4 

E. 
ଵ

ଶ
൑ 𝑥 ൑ 4 

Questions 8 and 9 refer to the information below: 

Function 𝑔 is defined on ℝ by 𝑔ሺ𝑥ሻ ൌ ଶ௘ೣ

௘ೣାଵ
െ 1. 

Question 8. The inverse function of 𝑔 is 𝑔ିଵ. The domain of definition of  𝑔ିଵ is: 

A. ሺെ∞,൅∞ሻ 

B. ሺെ1, 0ሻ 

C. ሺെ∞, 1ሻ 

D. ቀ𝑒, ଵ
௘
ቁ 

E. ሺെ1,൅1ሻ 

Question 9. The explicit expression of 𝑔ିଵሺ𝑥ሻ is: 

A. 𝑔ିଵሺ𝑥ሻ ൌ ln ቀଵା௫
ଵି௫

ቁ 

B. 𝑔ିଵሺ𝑥ሻ ൌ ln ቚଵି௫
ଵା௫

ቚ 

C. 𝑔ିଵሺ𝑥ሻ ൌ ௘ೣାଵ

ଶ௘ೣ
൅ 1 

D. 𝑔ିଵሺ𝑥ሻ ൌ ln ቀ ଶ௘ೣ

௘ೣାଵ
െ 1ቁ 

E. 𝑔ିଵሺ𝑥ሻ ൌ ln ቀ ଶ௘ೣ

௘ೣାଵ
൅ 1ቁ 
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Question 10. The chart above displays Hala’s scores (out of 20) on her math quizzes already 
completed. Hala wants to take another test so that her new average is more than her 
present one by 0.125 points. What should be her score on the new quiz? 

A. 16.25 
B. 17.50 
C. 18.75 
D. 19.75 
E. 20.0 

Question 11. The two matrices 𝐴 and 𝐵 ൌ ቀ1 2
3 4

ቁ verify 𝐴 െ 2𝐵 ൌ ቀ 1 3
െ1 1

ቁ. Find 𝐴. 

A. ቀ3 െ7
5 9

ቁ 

B. ቀ3 7
5 3

ቁ 

C. ቀ3 7
5 9

ቁ 

D. ቀ3 5
7 9

ቁ 

E. ቀ5 7
5 9

ቁ 
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Question 12. In the figure above, 𝐶ଵ is a circle with an area of 25 square units, circumscribed 
about a square 𝐴𝐵𝐶𝐷 with center at the origin 𝑂. Circle 𝐶ଶ is inscribed inside the 
square. What is the equation of the small circle? (Figure not drawn to scale) 

A. 𝑥ଶ ൅ 𝑦ଶ ൌ 25𝜋 

B. 𝑥ଶ ൅ 𝑦ଶ ൌ 12.5𝜋 

C. 𝑥ଶ ൅ 𝑦ଶ ൌ 5𝜋 

D. 𝑥ଶ ൅ 𝑦ଶ ൌ 4𝜋 

E. 𝑥ଶ ൅ 𝑦ଶ ൌ ଶହ

ଶగ
 

Question 13. Let 𝐴 ൌ ሺ2, 0ሻ and 𝐵 ൌ ሺ1, 1ሻ. The graph of the function ℎሺ𝑥ሻ ൌ 2௫ି௔ passes 
through point 𝐶, the midpoint of 𝐴𝐵തതതത. What is the value of 𝑎? 

A. 
ହ

ଶ
 

B. 2 

C. 
ଷ

ଶ
 

D. 1 

E. െ1 

Question 14. Given the polynomial 𝑃ሺ𝑥ሻ ൌ 𝑥ହ ൅ 2𝑥ଷ ൅ 𝐴𝑥 ൅ 𝐵, where 𝐴 and 𝐵 are two 
constants. When 𝑃ሺ𝑥ሻ is divided by 𝑥 െ 1, the remainder is 2, and when 𝑃ሺ𝑥ሻ is 
divided by 𝑥, the remainder is െ5. What is the value of 𝐴? 

A. 𝐴 ൌ െ5  
B. 𝐴 ൌ 0 
C. 𝐴 ൌ 2  
D. 𝐴 ൌ 4 
E. 𝐴 ൌ 5 
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Question 15. A factory produces three types of products: 𝐴, 𝐵, and 𝐶, in the ratio of 5: 3: 2, 
respectively. The probabilities that a factory product is defective are: 0.10 for 
product 𝐴, 0.15 for product 𝐵, and 0.25 for product 𝐶. To the nearest thousandth, 
what is the probability that a randomly selected product is of type 𝐵, given that it 
is not defective? 

A. 0.255 
B. 0.298 
C. 0.315 
D. 0.350 
E. 0.425 

Question 16. Point 𝑀 has the coordinates ቀ2 cos ቀగ
଺
ቁ , 2 sin ቀగ

଺
ቁቁ. The equation of the line passing 

through 𝑀 and the origin is: 

A. 𝑦 ൌ √3𝑥 

B. 𝑦 ൌ 𝑥 

C. 𝑦 ൌ ଵ

√ଷ
𝑥 

D. 𝑦 ൌ ଵ

ଷ
𝑥 

E. 𝑦 ൌ െ√3𝑥 

 

Question 17. A block of wood is a right prism and has the dimensions shown in the diagram 
above. What is the surface area of the block of wood? (Figure not drawn to scale) 

A. 96 𝑐𝑚ଶ 
B. 102 𝑐𝑚ଶ 
C. 111 𝑐𝑚ଶ 
D. 182 𝑐𝑚ଶ 
E. 185 𝑐𝑚ଶ 
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Question 18. Each evening, Jamil eats 
ସ

ଵ଴
 of the pistachios left in his jar. After two evenings, 27 

pistachios remain. How many pistachios were initially in the jar? 

A. 12 
B. 34 
C. 50 
D. 75 
E. 120 

Question 19. The value of lim
௫→ଵ

ቀ√௫ାଷିଵ
௫ିଵ

ቁ is: 

A. െ2 

B. 
ଵ

ସ
 

C. 
ଶ

ଷ
 

D. 1 

E. ∞ 

Question 20. The fourth term and the seventh term of an arithmetic series are 23 and 41, 
respectively. The first term of the sequence is: 

A. 32 
B. 23 
C. 11 
D. 6 
E. 5 

 

Question 21. The approximate measure of the angle ∠𝐵𝐴𝐶, rounded to the nearest degree, is: 

A. 88° 
B. 72° 
C. 63° 
D. 56° 
E. 45° 
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Question 22. Given the points 𝐴ሺ1, 2, 1ሻ, 𝐵ሺ2, 2, 1ሻ, 𝐶ሺെ2, 1, 3ሻ, and 𝐷ሺ3, 2, 5ሻ, the sum of all 
edges’ lengths of tetrahedron 𝐴𝐵𝐶𝐷 is approximately: 

A. 15.5 units 
B. 20.0 units 
C. 23.2 units 
D. 23.4 units 
E. 24.0 units 

 

Question 23. The graph above represents the function 𝑓 defined by 𝑓ሺ𝑥ሻ ൌ 𝑎𝑥ଷ െ ଵ

ଷ
𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 

where 𝑎, 𝑏, and 𝑐 are three real numbers. Find the values of a, b, and c. 

A. 𝑎 ൌ 1, 𝑏 ൌ െ1, 𝑐 ൌ 2 

B. 𝑎 ൌ ଵ

ଷ
, 𝑏 ൌ െ2, 𝑐 ൌ 0 

C. 𝑎 ൌ െ ଵ

ଷ
, 𝑏 ൌ െ1, 𝑐 ൌ െ2 

D. 𝑎 ൌ െ ଵ

ଷ
, 𝑏 ൌ ଵ

ଷ
, 𝑐 ൌ 0 

E. 𝑎 ൌ െ2, 𝑏 ൌ 1, 𝑐 ൌ 0 
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Question 24. A rectangular prism is inscribed in a cylinder, as shown in the figure above. The 
volume of the space between the prism and the cylinder is: (Figure not drawn to 
scale) 

A. 70.2 𝑐𝑚ଷ 

B. 96.2 𝑐𝑚ଷ 

C. 107.9 𝑐𝑚ଷ 

D. 147.3 𝑐𝑚ଷ 

E. 151.2 𝑐𝑚ଷ 

 

Question 25. In the figure above, 𝐴𝐵𝐶 is an acute triangle such that 𝐵𝐶 ൌ 4√3 𝑐𝑚, 𝐵𝐻 ൌ 𝛼 𝑐𝑚, 
𝐴𝐻 ൌ 3 𝑐𝑚, 𝑚∠𝐴𝐵𝐶 ൌ 𝑥°, and 𝑚∠𝐴𝐶𝐵 ൌ 2𝑥°. What is the value of 𝑥? (Figure 
not drawn to scale) 

A. 𝑥 ൌ 60 
B. 𝑥 ൌ 50 
C. 𝑥 ൌ 45 
D. 𝑥 ൌ 30 
E. 𝑥 ൌ 15 
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Question 26. The simplified form of the expression 
ୱ୧୬ሺ௫ା௬ሻିୱ୧୬ ሺ௫ି௬ሻ

ୡ୭ୱሺ௫ା௬ሻାୡ୭ୱ ሺ௫ି௬ሻ
 is: 

A. cotሺ𝑦ሻ 
B. cscሺ𝑥ሻ 
C. cscሺ𝑦ሻ 
D. tanሺ𝑥ሻ 
E. tanሺ𝑦ሻ 

Question 27. The equation ሺ𝑥 െ 1ሻ𝑒௫
మିଵ ൅ 1 ൌ 𝑥 has: 

A. 1 solution 
B. 2 solutions  
C. 3 solutions 
D. 4 solutions 
E. No solutions 

 

Question 28. Triangle 𝐴𝐵𝐶 has dimensions and angles as shown in the figure above. 𝑅 is a circle 
with center 𝐼. The equation of the circle 𝑅 is: (Figure not drawn to scale) 

A. ሺ𝑥 െ 4.5ሻଶ ൅ ሺ𝑦 െ 4ሻଶ ൌ 6.0 

B. ሺ𝑥 െ 4.5ሻଶ ൅ ሺ𝑦 െ 4ሻଶ ൌ 8.5 

C. ሺ𝑥 െ 4.5ሻଶ ൅ ሺ𝑦 െ 4ሻଶ ൌ 9.66 

D. ሺ𝑥 െ 4.5ሻଶ ൅ ሺ𝑦 െ 4ሻଶ ൌ 13.5 

E. ሺ𝑥 െ 4.5ሻଶ ൅ ሺ𝑦 െ 4ሻଶ ൌ 17.0 
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Question 29. For the points 𝐴ሺ2, 3, 2𝑡 ൅ 1ሻ, 𝐵ሺ2𝑡 െ 4,െ3, 7ሻ, and 𝐼ሺ1, 2, 3ሻ, where 𝑡 is a real 
number, let 𝑀 be the midpoint of 𝐴𝐵തതതത such that 𝑀𝐼 ൌ 3. What is the largest possible 
value of 𝑡? 

A. െ1 
B. 0 
C. 1 
D. 2 
E. 3 

Question 30. The function 𝑓 with 𝑓ሺ𝑥ሻ ൌ cosሺ4𝑥ሻ has a period equal to: 

A. 
గ

ସ
 

B. 
గ

ଶ
 

C. 
ଶగ

ଷ
 

D. 
ଷగ

ଶ
 

E. 2𝜋 

Question 31. The product of vectors 𝑣 ൌ ሺ𝑎, 𝑏ሻ ∈ ℝଶ and 𝑢 ൌ ሺ𝑐,𝑑ሻ ∈ ℝଶ is the vector 𝑣 ⊗ 𝑢 
in ℝସ defined by ሺ𝑎𝑐, 𝑎𝑑, 𝑏𝑐, 𝑏𝑑ሻ. What is ሺ2,െ3ሻ ⊗ ሺ13, 4ሻ? 

A. ሺ െ36,െ12, 26, 8ሻ 

B. ሺ2,െ3, 13, 4ሻ 

C. ሺ26, 8,െ39,െ12ሻ 

D. ሺ26, 8,െ39, 12ሻ 

E. ሺ26, 8, 8, 26ሻ 

Question 32. Consider the word ARRANGE. How many distinct arrangements of this word can 
be formed such that no two A’s are adjacent? 

A. 1,620 
B. 900 
C. 720 
D. 700 
E. 360 

 

𝒙𝒊 6 7 8 9 10 11 12 13 14 

Frequency  2 2 1 1 0 1 1 0 2 

Question 33. The interquartile range of the data set given in the table above is:  

A. 1.5 
B. 2.0 
C. 3.5 
D. 4.0 
E. 5.0 
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Question 34. A ball is shot into the air. Its height above the ground, 𝑡 seconds after being shot, is 
given by the function ℎሺ𝑡ሻ ൌ െ4𝑡ଶ ൅ 16𝑡 ൅ 2 in meters. What is the maximum 
height ℎ reached by the ball? 

A. ℎ ൌ 18.0 𝑚  
B. ℎ ൌ 15.0 𝑚  
C. ℎ ൌ 9.0 𝑚  
D. ℎ ൌ 4.5 𝑚  
E. ℎ ൌ 2.0 𝑚 

 

𝒙  𝒇ሺ𝒙ሻ  𝒈ሺ𝒙ሻ 

െ3 െ2 െ4.5 

െ1 െ1 െ2.5 

3 1 1.5 

6 2.5 4.5 

𝑎 𝑏 𝑏 

Question 35. In the table above, 𝑓 and 𝑔 are two real-valued linear functions. Which of the 
following represents the coordinates ሺ𝑎, 𝑏ሻ? 

A. ሺെ1, 2ሻ 
B. ሺ1, 0.5ሻ 
C. ሺ2, 0.5ሻ 
D. ሺ2, 1.5ሻ 
E. ሺ4, 2.5ሻ 

Question 36. Approximately, what is the value of the expression  

𝐾 ൌ 2 sin ቀగ
ଽ
ቁ ൈ cos ቀగ

ଽ
ቁ ൈ cos ቀଶగ

ଽ
ቁ ൈ cos ቀଷగ

ଽ
ቁ ൈ cos ቀସగ

ଽ
ቁ? 

A. െ0.043 
B. 0.043 
C. 0.140 
D. 0.642 
E. 1.043 

Question 37. Given the parabola defined by the equation 𝑦 ൅ 𝑥ଶ ൌ 6𝑥 െ 5, what is the area of 
the triangle formed by the vertex and the two 𝑥-intercepts? 

A. 12 square units 
B. 10 square units 
C. 9 square units 
D. 8 square units 
E. 6 square units 
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Question 38. In the figure above, the value of ൫𝐼𝐴ሬሬሬሬ⃗ ൯
ଶ
൅ ൫𝐼𝐷ሬሬሬሬ⃗ ൯

ଶ
൅ ൫𝐼𝐶ሬሬሬሬ⃗ ൯

ଶ
൅ ൫𝐼𝐵ሬሬሬሬ⃗ ൯

ଶ
 is equal to: 

A. 16 
B. 26 
C. 42 
D. 55 
E. 75 

Question 39. The inverse of the matrix 𝑀 ൌ ቀെ1 1
െ2 2

ቁ is: 

A. 𝑀ିଵ ൌ ቀ1 െ1
2 2

ቁ 

B. 𝑀ିଵ ൌ ቀ0 െ1
2 0

ቁ 

C. 𝑀ିଵ ൌ ቀ 0 1
െ2 0

ቁ 

D. 𝑀ିଵ ൌ ቀ1 3
2 0

ቁ 

E. 𝑀 has no inverse 

Question 40. If 𝐸 ൌ ି௜√௔ିଷିଶ

௔ାଵ
, 𝑎 ൐ 3, which of the following is equal to 

ଵ

ா
൅ 2? 

A. 𝑖 െ ଵ

ସ
 

B. 𝑖√𝑎 െ 3 

C. 3 ൅ 𝑎 

D. 𝑖√𝑎 ൅ 3 

E. ∞ 


