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QUESTION ONE (30 MARKS

(1 mks)

X) and i (4 mks)

X < E(X (2 mks)

Show that var(CX C“var where C 1s a constant (2 mks)
Define moment generating function (1 mk)

Show that if X and Y are independent random variables with
moment generating functions Mx (1) and My (1) and

Z =X +Y then Mz(t) = Mx(t)My(1) (3 mks)
State and explain any four assumptions ol the binomial distribu-
flon (1
mks)

(¢) The moment generating function of a random variable X is e\
Determine P(p — 20 <o < p +20) (1 mks)

(f) An wrn contains 6 red and 4 white marbles. Three marbles arc
drawn at random without replacement. Find that

i at least two white marbles were drawn (2 mks)
ii. exactly two white marbles were drawn (2 mks)
(¢) A non-normal distribution representing the number ol trips per

formed by trucks per week in an oil fieid has a mean of 100 trips
and a variance of 121 trips. A random sample ol 36 trucks is taken
(rom the non-normal population. Using the central limit theorem,
caleulate the probability that the sample meatt 1s

i, greater than or equal to 105 trips (2 mks)

i, between 101 and 103 trips (2 mks)



1. meart A.H\"l

(10 mks)

rcent of the customers pay by

- that in a randomly selected

Ly

ustomers pay by credit card (2 mks)

(2 mhks)

ven customers pay by credit card

S that the expected value and variance of a random variable
< ent cenerating function is Vi x () el A and

1

(6 MKks)

QUESTION THREE (20 marks)

3. (a) Suppose X Is a secometric random varl

). \ad)

able with the parametel ES

Show that:

i B(X) -9 | mks)
ii. Var(X) I mks
I' 1 Il\.“

Hi. My (1) e
lents t distribution with k

(h) If Y isa random variable having a stuc
degreea of freedom. show vhgt BN =B for k3 1 and
' y (O II:‘L\‘- )

Var(X) - 3oy for k=2




QUESTION FOUR (20 marks)

(a) Given
- - 1
o= xT =0

| 0. elsewherc
\
variance of X (8 mks)
- ble X is normal with g = 50 and ¢ = 10. Compute
(4 mks)
ive binomial random variable with parameter

ating function and hence find the
(8 mks)

y F-3 . 4
Suppose X 1S a negat

P. Compute its moment genet

QU ESTION FIVE (20 MARKS)
manulactures resistors with a mean resistance of 81

a) A company
ohms. Using the central immit

ohms and a standard deviation of 8
theorem. lind the probability that a random sample of size 106
resistors will have an average resistance less than 75 ohims (5
mks)
(b) The MGF of a random variable X given by Mx(/) gt
Caleulate p(9 < X < 11) (7 mks)
(¢) Suppose x 18 a negative binomial random variable with paramete
(8 mks

P. Compute its MGEF and hence find the mean of X



