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Questions 

 

1. A survey of 1000 people determines that 80% like walking and 60% like biking, and all 

like at least one of the two activities. What is the probability that a randomly chosen person 

in this survey likes biking but not walking? 

A) 0 B) .1 C) .2 D) .3 E) .4 

 

2. Among a large group of patients recovering from shoulder injuries, it is found that 22% 

visit both a physical therapist and a chiropractor, whereas 12% visit neither of these. The 

probability that a patient visits a chiropractor exceeds by 0.14 the probability that a patient 

visits a physical therapist. Determine the probability that a randomly chosen member of this 

group visits a physical therapist. 

A) 0.26 B) 0.38 C) 0.40 D) 0.48 E) 0.62 

 

 



 

 

7. Three boxes are numbered 1, 2 and 3. For k = 1, 2, 3, box k contains k blue marbles and 5 - 

k red marbles. In a two-step experiment, a box is selected and 2 marbles are drawn from it 

without replacement. If the probability of selecting box k is proportional to k, what is the 

probability that the two marbles drawn have different colors? 

A) 17/60 B) 34/75 C) 1/2 D) 8/15 E) 17/30 

 

8. In Canada's national 6-49 lottery, a ticket has 6 numbers each from 1 to 49, with no 

repeats. Find the probability of matching exactly 4 of the 6 winning numbers if the winning 

numbers are all randomly chosen. 

A).00095 B) .00097 C).00099 D) .00101 E) .00103 

 



9. A model for world population assumes a population of 6 billion at reference time 0, with 

population increasing to a limiting population of 30 billion. The model assumes that the rate 

of population growth at time t ≥ 0 is  

 

billion per year, where t is regarded as a continuous variable. According to this model, at 

what time will the population reach 10 billion (nearest .1)? 

A) .3 B) 4 C) 5 D) .6 E) .8 

 

10. Calculate the area of the closed region in the xy-plane bounded by y = x - 5 and y2 = 2x + 

5. 

A) 8 B) 74/3 C) 98/3 D) 122/3  E) 128/3 

 

11. Let 𝐹(𝑥) = ∫ √1 + 𝑡4𝑑𝑡
𝑥1/3

0
. F'(0) = 

A) 0 B) 1/3 C) 2/3 D) 1 E) Does not exist 

 

 



 

 

 

 

 

 

 

 

 



 

 

20. The stock prices of two companies at the end of any given year are modeled with random 

variables X and Y that follow a distribution with joint density function 

 

 

21. Let X and Y be continuous random variables having a bivariate normal distribution with 

means 𝜇𝑋 and 𝜇𝑌, common variance σ2, and correlation coefficient 𝜌𝑋𝑌 . Let Fx and Fy be the 

cumulative distribution functions of X and Y respectively. Determine which of the following 

is a necessary and sufficient condition for Fx(t) ≥Fy (t) for all t. 

Α) 𝜇𝑋 ≥ 𝜇𝑌 B) 𝜇𝑋 ≤ 𝜇𝑌 C) 𝜇𝑋 ≥ 𝜌𝑋𝑌𝜇𝑌 D) 𝜇𝑋 ≤ 𝜌𝑋𝑌𝜇𝑌  E) 𝜌𝑋𝑌 ≥ 0 

 

 

 



 

 

25. A survey of 1000 Saudi Arabia sports fans who indicated they were either hockey fans or 

football fans or both, had the following result. 

- 800 indicated that they were hockey fans 

- 600 indicated that they were football fans 

Based on the sample, find the probability that a Saudi Arabia sports fan is not a hockey fan 

given that she/he is a football fan. 

A) 1/5 B) ¼ C) 1/3 D) ½ E) 1 

 

26. An urn contains 10 balls: 4 red and 6 blue. A second urn contains 16 red balls and an 

unknown number of blue balls. A single ball is drawn from each urn. The probability that 

both ball: are the same color is 0.44. Calculate the number of blue balls in the second urn. 

A) 4 B) 20 C) 24 D) 44 E) 64 

 

 



 

 

29. A device contains two circuits. The second circuit is a backup for the first, so the second 

is used only when the first has failed. The device fails when and only when the second circuit 

fails. Let X and Y be the times at which the first and second circuits fail, respectively. X and 

Y have joint probability density function 

  

 

 

 

 
 
  



SOLUTIONS  
1. C  
2. D  
3. D  
4. D  
5. C  
6. E  
7. E  
8. B  
9. A  
10. E  
11. E  
12. B  
13. B  
14. D  
15. B  
16. C  
17. A  
18. C  
19. C  
20. A  
21. B  
22. B  
23. A  
24. B  
25. C  
26. A  
27. E  
28. D  
29. D  
30. C  
 


