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1. a) Define random variable. (2 Marks)

b) A random variable X has the distribution function shown below.

X 0 1 2 3 4 S 6 7 3

Fix) |k- |3k |5k 7k 9k 11k |18k |15k |17k

k is a positive constant, find;

i) The probability distribution of x (4 Marks)
ii) The value of k (3 Marks)
iii) P(3< x< 6) (3 Marks)

c) In a certain community the probability of a female birth is 0.6. If 10
individuals are randomly selected from the community, find;

i) The probability that exactly 4 of them are females. (2 Marks)




1i) The expected number of females in the sample. (2 Marks)

d) The probability density function of a random variable X is given by;

e'x=>0
f(x)= .
0,otherwise
Find;
i) The moment generating function of x (3 Marks)
ii) E(X) (3 Marks)

e) The random variable X is normally distributed with mean p and
variance p2. Given that P(x<' 8)=0.95, determine P(4< x< 11)
(6 Marks)

f) A machine produces bolts which are 10 percent defective. Find the
probability that in a random sample of 400 bolts produced by the
machine, at most 30 of the bolts will be defective. (3 Marks)

. a) According to the National office of vital statistics of the U.S department

of health and human services, the average number of accidental

drowning per year in the United States is 3 per 100000 people. In a

certain city the population is 200000.

i) Justify the use of poisson approximation for the distribution of the
number of drownings per year in this city. (2 Marks)

ii) Find the probability that in this city there will be not be not more
than 4 accidental drownings. (5 Marks)

b) A random variable X has probability density function given by;

3x¥,0<x <1

f(x)=
0, elsewhere

k is a positive constant, find;

1) The value of k (4 Marks)

i) The mean of k , (3 Marks)

iiij)  The mode of x (2 Marks)



iv)  The median of x (4 Marks)
. a) The joint density function of two random variables x and y is,

202615

f(x,y)=196
0,elsewhere
Find;
i) P(1< x< 2, 2< y<3) (3 Marks)
ii) The marginal density functions of x and y (7 Marks)

b) Let X be a random variable with density function
Ate™?

f(x)=y x!

Jx=0,1,2, ....(lisapositivecons tan z‘)

0,otherwise
Find;
i) The moment generating function of X (4 Marks)
ii) Hence the méan and the standard deviation of x. (6 Marks)

. a) The mean weight of 500 male students at a certain college is 151 1b
and the standard deviation is 15 1b. Assuming that the weights of the
students are normally distributed, find how many students weigh.

i) Between 120 b and 155 1b (5 Marks)

ii) More than 185 1b (5 Marks)

b) The table below shows the probability distribution of random variable

X ~|o |1 !_\ 2 3
F(x) ~]0.125 | 0.875 0.375 0.125

i) Find the distribution function of x (2 Marks)
i) Find the expected value of x (3 Marks)
iii) Find the standard deviation of x (3 Marks)
iv) Graph the distribution function (2 Marks)




S. a) A random variable x has a probability function given by;

Xa—l (1_Z)ﬁ—| .
=B 0(x(1(es, £)0)
0, otherwise

B(a,B) is the Beta function. Show that mean and variance of the
afp
(a+p+1)(a+p)

distribution is L 'and

respectively. (10 Marks)

b) The joint probability function of two discrete random variables x and y
is given by

C is a positive constant

Find;

i) The value of C (3 Marks)
ii) P(x=2),y=1) (2 Marks)
i)  Px=1,y=2) (2 Marks)

iv) The marginal probability function of x (3 Marks)




