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Question 1 

a) 	 A consignment of 100 manufactured items is inspected by testing four randomly sampled 
items. If one of the four is defective, the consignment is discarded. What is the probability 
that the consignment s accepted if it contains five defective items? 

(5 Marks) 

b) Let X and Y be events. Show that P(X n Y Iy) = P (X IY), assuming that P(Y) > O. 
(5 Marks) 

c) 	 Two people take turns removing a ball from a pot that initially contains m red balls and n 
blue balls. The first player to take out a red ball wins. Build up a recursive formula that 
allows the suitable calculation of the probability that the starting player wins. 

(5 Marks) 

d) 	 Suppose the ST201 class has a record of low attendance. The Lecturer decides that he will 
not lecture unless at least r of the n students are present. Each student will show up with a 
probability of Pc if the weather is not cool, and Ph if the weather is hot. Given the probability 
of hot weather on a given day, calculate the probability that the Lecturer will teach his class 
on that day. 

(5 Marks) 
Question 2 

a) Show the following generalizations of the formula 

peA U B) = peA) + PCB) - peA n B) 
(i) Let A, B, and C be events. Then, 

peA U B U C)PCA) + PCB) +P(C) - peA n B) - peA n C) - PCB n C) + peA n B nlc) 

(7 Marks) 

b) In the case of n events AI,Az, ... , An, show that 


peAl n Az n ... nAn) 2: peAl) + P(Az) + ... + P(An) - (n - 1). 

(7 Marks) 


c) Show the identity 

P(AIB) = P(CIB)P(AIB n C) + P(CCIB)P(A\B n CC) 


Assuming all the conditioning events have positive probability. 

(6 Marks) 
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Question 3 

The joint probability density function of the random variables X and Y is 

f(x,y) = 2~ exp ( -~(x _1)2 - (y - ~(1 + x)y) ,-00 < x < co, -co < y< co, 

(a) 	Show that X has the Normal distribution with mean 1 and variance 2. 
(7 Marks) 

(b) Show that the moment generating function of X is mx(t) =exp(t + f) 
(7 Marks) 

(c) Use the moment generating function to find E(X\ 
(6 Marks) 

Question 4 

Let S =2(1 - 0.005T)L2, Assume T is random variable with pdf 

[x(x) =3000t-4 , t 2: 10 

Find the population mean and variance of the S. 
(20 Marks) 

Question 5 

(a) Suppose that the discrete random variable X has the probability function 

P(X = x) = (1 - (})X-l(), x = 1,2, ... 


Show that X has moment generating function 


et () 

Mx(t) =1 _ et (l _ 8)' t < -In(l - 8) 

Hence show that the expected value of X is 1/8 and that the variance of X is (1 - (})O-2 

(10 Marks) 
(b) The random variable X has a Chi-squared distribution with k degrees of freedom 

(k =1,2,3, ... ), which has moment generating function (mgf) met) =(1 _2trkl2 for t < lh. 

i. 	 Using the met), find the mean and variance of X. 

(5 Marks) 


11. 	 In the case k = 4, the probability density function is given by 

1 


[(x) =4xe-1/2 , x> 0 
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- -

Using integration, confum that the mgf of the Chi-squared distribution with 4 degrees of 
freedom is met) = (1 _2t)"2 for t < Y2. . 

(5 Marks) 

Ouestion6 

A random vector (X, Y ) has joint pdf, given by 

f(x,y) = 2e-x - 2y ,x> O,y > 0 

'a) Calculate E[XY]. 
(6Marks) 

b) Calculate the covariance of X + Y and X - Y . 
(14 Marks) 

Question 7 

Suppose the continuous random variables (X, Y, Z) have joint p.d.f 

f(x, Y, z) = Kxyz2, 0 <x, 0< Z < 3. 

(a) Show that the constant K =4/9. 
(5 Marks) 

(b) Find the marginal probability density function of Y and hence show that E(Y) =2/3. 
(5 Marks) 

(c) Show that the marginal joint probability density function of (X, Z) is 

2 2
!x,z(x,z) =9'xz • os; x < 1, 

(5 Marks) 
(d) Find the conditional distribution of Y given X = 112 , Z = 1 and hence find 

E (ylX = ~,z = 1). 
(5Marks) 
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Normal Distribution 
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Table C-1. Cumulative Probabilities of the Standard Normal Distribution. 

Entry is area A under the standard normal curve frot'n- to t(.4.) 
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Chi-Square Distribution 

Table C-2. Percentiles of the 2 Distribution 
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Student's Distribution (tDistribution) 

Table C-4 Percentiles of the t Distribution 
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Table C-4 (Continued) Percentiles of the t Distribution 
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