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a)

b)

d)

Question 1

If P(A)=0.25 and P(B) = 0.8, the show that 0.05 < P(A N B) < 0.25.

(5 Marks)
Let A and B be Events in a sample space Q such that P(4) = % = P(B) and P(A° n B€) =
> Find P(4 U BY).

(5 Marks)
A box of fuses contains 20 fuses, of which 5 are defective. If 3 of the fuses are selected at
random and removed from the box in succession without replacement, what is the probability
that all three fuses are defective?

« (5 Marks)

Suppose box A contains 4 red and 5 blue chips and box B contains 6 red and 3 blue chips. A
chip is chosen at random from the box A and placed in box B. Finally, a chip is chosen at
random from among those now in box B. What is the probability a blue chip was transferred
from box A to box B given that the chip chosen from box B is red?

(5 Marks)
Question 2
A continuous random variable X has a cumulative distribution function:
0,ifx<0
CFR@) =4Vx,if0<x <1
Lifx>1
" a) 'Find the probability density function of X.
e e (4 Marks)
b) Calculate the expectation and variance of X.
(12 Marks)
¢) Calculate the lower quartile of X.
(4 Marks)

b)

Question 3

The random variable X is uniformly distributed on the interval (0, 1). Derive the PDF of the
random variable Y = —InX.

(10 Marks)
Consider two independent random variables X, and X, , distributed exponentially with A = 1.
. Thatis, : ,
(x>0
X) = .
fx () {0,otherunse

Calculate the PDF of X, + X,.
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(10 Marks)

Question 4

If the joint moment generating function of the random variable X and Y is
' ~ M(s,t) = exp(s + 3t + 252 + 18t* + 12st)
What is the Covariance of X and Y?

(20 Marks)
Question 5
a) Let X and Y be random variables such that X has density function
1
fi(x) = 24x* 0<x<-§
and the conditional density of Y given X =x is
-
p(y!x)-zxz , 0<y<2x
What is the conditional density of X given Y = y over the appropriate domain?
(10 Marks)
b) Let the jOIHt den51ty of two random variables x and y be given by
f(x y) = —(x +4y) 0<x<2,0< y < 1
- Find the probability of X < 1 given thaty = 5‘ |
' | 7 (10 Marks)
" Question 6
a) Let X and Y be discrete random variabfes with joint density
Y 12y =12
18 X = phy }’ = Ay
What is the covariance gyy between X and Y.
(15 Marks)
b) If Var(X+Y)=3, Var(X-Y)=1, EX)=1,and E(Y) = 2, the what is E(XY)?
(5 Marks)

Question 7

a)" Let X and Y be discrete random variables with joint probability mass function
1
pluy) =570c+y), x=123y=12

Page 3 of 4



b)

b)

What is the conditional mean of X given Y=y, that is E(X|y)?
(10 Marks)
Let X and Y be continuous random variables with joint probability density function

f,y)=e?”, 0<x<y<o

What is the conditional variance of Y given that X = x?
(10 Marks)

Question 8

Let each of the independent random variables X and Y have the density function
fx)=e™, 0O<x<o

What is the joint density of U = X and V =2X + 3Y and the domain on which this density is

positive?

(10 Marks)
Let X and Y be independent random variables, each with density function

fX) =2, 0<x<ow

where A> 0. Let U=X+2Y and V=2X + Y . What is the joint density of Uand V ?
, S o ; (10 Marks)
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