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STAT 211

INSTRUCTIONS: - Answer question one and any other two questions

QUESTION ONE (30 MARKS)
a) Let X and Y be two jointly continuous random variables with joint pdf

2
f(x, ):{10x y,0<y<x<l

0, elsewhere

)} Find the marginal pdfs (4 marks)

.. : 1 1

i) Find PlY <=/ X == (3 marks)
4 2

b) Given the joint density function
£( )_{kx_v, 0=<x <1, D<y<2
Y= 0, elsewhere

i) Find the value of k. (3 marks)

ii) Determine Pr(0 = X < i ?5 V= gj (4 marks)

iii) Determine Pr(0 < X < %j Y= i] (4 marks)

c) Let X and Y have the bivariate normal distribution with

2 2 3 i .
=3, u,=1, o, =186, o, =25 and Py ZE' Find;

i) P(3<Y <8) (2 marks)

i) P(3<Y <8/X=7) (4 marks)
d) Let X and Y have the joint p.d.f f(X, y):{(z): ZI:ei/(v:eZ:l' Find

Var(x ‘Y = %j (6 marks)

QUESTION TWO (20 MARKS)

a) Suppose that the two random variables X and ¥ have the following probability
distribution:

X
0 1 2 3
00 0.020.07 0.1
Y |1/002]0.07]01 |01
210.07]015/01 |0.2
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STAT 211

(i)  Show that P(X, Y) is a valid probability distribution function (2 marks)

(i) Are X and Y independent. Justify your answer (3 marks)
(iii)  Find the marginal distribution of X (2 marks)
(iv)  Find P(X<2/Y=1) (3 marks)

b) A soft drink machine has a random amount ¥ supplied to it at the beginning of a given
day and dispenses a random amount X during the day in gallons. It is not resupplied
during the day. It has been observed that X and Y have a joint density function given by:

1
-, 0=x=yw, , 0=y =2
f(x,yj={0: ¥ Y

elsewhere

i.  Calculate the probability that at most a half a gallon is sold given the machine
contains one gallon at the start of the day (6 marks)

ii. Are Xand Y dependent? (4 marks)

QUESTION THREE (20 MARKS)
a) Let X and Y have a bivariate normal distribution with parameters x, =2.9, u, =24,

o,=04, o,=05and p, =0.5. Determine the following probabilities

i) P(2.1<Y <33) (3 marks)
i) P(21<Y <33/X =32) (5 marks)
i) P(-3.1< X <4.3) (3 marks)
iv) P(-3.1<X <43/Y =2) (5 marks)

b) Suppose that X and Y are random variables such that Var(X)=9,Var(Y)=4 and

Py = —% . Find Var (3X +2Y). (4 marks)

QUESTION FOUR (20 MARKS)
a) Suppose X and Y are jointly distributed as follows
k
f(xy)= 2
0, elsewhere

O0<x<] 0O<y<l1
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STAT 211

Find;
i) The value of k (4 marks)
i) E(XY) (4 marks)

b) The joint probability mass function of X and Y is given by

3X+y
, x=12 y=12
f(x,y)=4 8c y
0, elsewhere
Find:
1) The value of c. (4 marks)
i) The conditional variance Var(X /Y =2) (8 marks)

QUESTION FIVE (20 MARKYS)

Let X and Y be two random variables with joint p.d.f. given as

-y
f(x,y):{e O<x<y<ow

0, elsewhere

a) Determine the joint mgf of X and Y (7 marks)
b) Find the mgf of X (2 marks)
c) Calculate the correlation between X and Y (9 marks)
d) Are X and Y independent? (2 marks)
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