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SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION
QUESTION ONE (30 MARKYS)

a) Give a brief explanation of what is meant by
1) The joint probability mass function of the random variable X and Y (2 marks)
i) The stochastic independence of two random variables X and Y (2 marks)
b) Let X; and X, have the joint probability density given by

k(l_XZ), OSXI SXZ <1
0, elsewhere

f 02)= () = |

)] Find the value of K (3 marks)
i) Find the probability of P(x; < 0.75,x, = 0.5) (4 marks)

c) A machine engine part produced by a company is claimed to have diameter variance no
larger than 0.0002 diameter (measured in inches). A random sample of 10 parts gave a
sample variance of 0.0003. Test, at the 5% level, Ho: 2 = 0.0002 against Ho: o2 >

0.0002 (5 marks)
d) (i) Define order statistics (2 marks)
i) Find the probability density function of X, (4 marks)

e) The joint probability density function of X; and X; is given by

_3xl,0Sx2SX1S1
f(xl’XZ)_{ 0, elsewhere
Find:
)] Cov (xq,x5) (5 marks)
i) Correlation coefficient (3 marks)

SECTION B — ANSWER ANY TWO QUESTIONS IN THIS SECTION
QUESTION TWO (20 MARKS)

a) (i) Let X and Y be jointly normal random variable with parameters p,, o5 iy, 05 and p .
Find the conditional distribution of Y given X = x (7 marks)

(i) Suppose x and y have bivariate normal distribution with parameters
U=l =2,6; =6, =2andp =3/5

Calculate P(Y> 4 |X = 3) (6 marks)

b) If two Random variables x and y have the joint probability distribution function P(x,y) =
{% (x+y)x=0,123andy =0,1,2
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i) Show that P(x, y) satisfy the properties of a discrete joint distribution function

(2 marks)
i) Find F(2,1) (3 marks)
iii) Find the Marginal distribution of X (2 marks)

QUESTION THREE (20 MARKS)

a) Consider two random samples X; and X, of sizes 10 and 20 with sample variances given by
0.0003 and 0.0001 respectively. Assuming that the populations from the samples have been
drawn, are normal determine whether the variance of the first population is significantly

greater than the second one. Take 0=0.05 (5 marks)
b) Derive the conditional distribution of x; given x,_ If X; and x; are jointly trinomial distributed.
(8 marks)

c) A continuous random distribution of X has the probability density function

)= {Axe"“‘, x>0

0. elsewhere’ Find moment generating function. (7 marks)

QUESTION FOUR (20 MARKYS)

a) Suppose the joint distribution of x; and X, is given by

_ 2(1—x1),0Sx1S1,0Sx2S1
i1, x2) _{ 0, elsewhere
1) Find the density function of the variable U=X;X; (5 marks)
i) Find E(U) (4 marks)
iii) Var(U) (4 marks)

b) In an experiment to test two procedures, the following information was obtained standard
procedure ny =9, Mean x; =35.22 seconds and Y;_,(x;; — x)? = 195.56 and n,=9 , Mean
X2 =31.56 seconds and ¥;_,(x,; — x)? = 160.22

Test the hypothesis that the two population have the same mean. Take a = 0.05 level of
significance. (5 marks)

c) Determine  whether Random variables X and Y are independent if

(2777, 0 <x <y <infinity
fCe,y)= { 0, elsewhere (2
marks)
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