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Problem 1  

A student is sitting a multiple choice exam. For each of the fifteen questions, there are 5 

answers given, of which only one is correct. Negative marking is not used. The student, who 

has done no preparation, decides to guess each answer  

(a) What is the probability of guessing the answer to a single question correctly?  

(b) What is the probability of guessing no answers correctly in the test?  

(c) What is the probability of getting at least one answer correct in the test?  

(d) What is the probability of getting a score of 70% in the test?  

(e) Outline how you would calculate the probability of a student achieving a first class 

honour (a mark of 70% or more) in this test using random guesses.  

 

Problem 2  

Explain the Central Limit theorem and how it can be applied.  

 

Problem 3  
An urn contains5 white and 3 green balls and another urn contains 3 white and 7 green balls. 

Two balls are chosen at random from the first urn and put into the second urn. Then a ball is 

drawn from the second urn. What is the probability that it is a white ball? 

 

Problem 4 

A toy is rejected if the design is faulty or not. The probability that the design is faulty is 0.1 

and that the toy is rejected if the design is faulty 0.95 and otherwise 0.45. If a toy is rejected, 

what is the probability that it is due to faulty design? 

 

Problem 5 

A particular long traffic light in your morning commute is green 20% of the time that you 

approach it. Assume that each morning represents an independent trail.  

(a) Over five mornings, what is the probability that the light is green on exactly one day? 

(b) Over 20mornings, what is the probability that the light is green on exactly four days? 

(c) Over 20 mornings, what is the probability that the light is green on exactly more than 

four days? 

 

Problem 6 

The number of telephone calls that arrive at a phone exchange is often modeled as a Poission 

random variable. Assume that on a that on average there  are  8  calls per  hour. 

(a) What is probability that there are exactly 5 calls in one hour? 

(b) What is probability that there are 3 or fewer  calls in one hour? 

(c) What is probability that there are exactly 15 calls in two hours? 

(d) What is probability that there are exactly 5 calls in 30 minutes? 

 

Problem 7  
Assume X is normally distributed with a mean of 5 and standard deviation of 4. Determine 

the following. 

(a) P(X <11) 
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(b) P(X>0) 

(c) P(3<X<7) 

(d) P(-2<X<9) 

 

Problem 8  
A message has to be transmitted through a network that has two series and three parallel 

paths as shown in the figure below. The probability of success for a message transmission 

through each path is shown next to it. Find the probability that a message is transmitted 

successfully from point A to point D. 

 
 

Problem 9 

A random variable X has PDF given by  Find β.  

 

Problem 10  
A 6 sided die is unfair and the probability of each number i is proportional to i. (This means 
that the probability P(X = i) = k X  i for some fixed number k.) If this die is rolled twice, what is 
the probability of: 

(a) Getting 1 on both rolls  

(b) The sum of two outcomes being an even number 
(c) the second outcome being 5 given that the sum of the two outcomes is even;  
(d) the sum of the outcomes being even given that the second outcome is 5. 

 

Problem 11  
A box of 25 mobile phones contains 10 phones equipped with WiFi but without a camera, 9 
phones equipped with a camera but without WiFi and 6 phones equipped with both. If 5 
phones are chosen randomly (without replacement) from this box, what is the probability 
that: 

(a) none of the 5 phones has both WiFi and camera 

(b) All phones have camera.  

(c) At least one of the phones has WiFi. 

(d) Exactly two phones have WiFi but no camera and other three have cameras.  

(e) At least 3 phones have both camera and WiFi.  


