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INSTRUCTION:
Answer Question One and Any Other Two Questions

QUESTION ONE (COMPULSORY) (30 MARKS)

a)

b)

The joint probability density function for x and y is given by f(x,y) = % (x+v)

x=1273

y=1,2
i. Show that f'(x, y) is a probability distribution (3 marks)
ii. Hence or otherwise compute p(x < 2) (3 marks)

Given that X and Y are jointly absolutely continuous, with joint density

7 ( ) kx3y, x20, y20, x+y<l1
X, y)=
X VY 0, Otherwise

Determine the value of & (5 marks)
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c) If the joint probability density function of X and Y is given by:

f(x,y) =3y,0 <y <1,0 < x < 1.Determine F (%,%) (6 marks)

d) The joint pdf of x and y is given by f(x,y) = k(1 —x)(1 —y),for 0 < x,y < 1.
Determine the value of k (4 marks)
e) Consider the bivariate table below
y
-1 0 1
-1 004 | 001 ] 020
X
1 w 0.03 0.60
1. Determine the value of w (2 marks)
il. Determine the marginal density of x (3 marks)
f) If x and y are independent random variables with a joint p.d.f defined by:
flx,y)=[4xy 0<xy<l1,
0 elsewhere
Determine the E(x,y) (4 marks)
QUESTION TWO (20 MARKS)
a) Suppose that X and Y are discrete random variables with a p.d.f as shown in the bivariate
table below:
Y
0 3 4
X5 r
7 7 7
8 3 0 1
7 7
Calculate
i  Prlr=4x =5 (3 marks)
ii.  the E(x|y =3) (5 marks)
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2
b) If x and y have joint probability density function f(x,y) = % forl<x,y<2
1. Determine the marginal distribution of x. (4 marks)
il. Determine the conditional density function of x giveny =y (6 marks)
iii. Determine whether x and y are independent. (2 marks)

QUESTION THREE (20 MARKS)
a) Given that the joint density f, , is given by

Cye™, O<x<l 0<y<l
fx,y(x,y)={

0, Otherwise
1. Determine the value of C so that f, , is a joint density function. (5 marks)
1l. Compute the marginal density of y (5 marks)
b) Suppose X is a continuous and Y is discrete random variables with a joint p.d.f given by:

-1
flx,y) = %,O <x <1,y € 1,2,3.Determine

i. ) (5 marks)
il. E(X) (5 marks)

QUESTION FOUR (20 MARKS)

a) Let X and Y be jointly absolutely continuous, with joint density function f given by

4x*y+2y°, 0<x<l, 0<y<l1
)]

0, Otherwise
1. Show that it is a joint density function (3 marks)
ii.  Compute Pr(0.5< X 0.7, 0.2<Y <0.9) (5 marks)

b) The joint pdf of x and y is given by that f(x,y) ={6x2y, 0<x<1l0<y<1

0 elsewhere

Determine:
1. Uy and (6 marks)
ii. d% and d3 (6 marks)
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QUESTION FIVE (20 MARKS)

a) If the continuous random variable X with a pdf defined by that
fi(x) = { “(x+1), —1<y<2
0 elsewhere

Determine the p.d.fof Y = X2. (10 marks)

b) Let the probability density function of X, and X, be given by

‘(x|+x2)

e forx, 20, x,20
f X.x — 5 1 ’ 2
Xl,xz( 1 2) 0, Otherwise

Consider two random variables Y, andY, be defined in the following manner.

Yl = Xl + X2
— Xl
X +X,
Determine the joint density of Y,and Y,. (10 marks)
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