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Problem 1. (i) Suppose that the p.d.f. of a certain random variable X has the fol-

f(x):{cx O<ax<4

0 otherwise,

lowing form:

where ¢ is a given constant. Determine the value of ¢ and also the values of Pr(1 <
X <2)and Pr(X > 2).

Solution : (i) From

-1
we get ¢ = g.

/_0; f(z)dz = /04cxd:c =1,
3

! 11
Pr(1§X§2):/1 gxdx:1—36, andPr(X>2):/2 gxdx:l

(ii) Suppose that a random variable X has a uniform distribution on the interval
[—2,8], find (i) the p.d.f. of X; (ii) the value of Pr(0 < X < 7); (iii)the mean and
the variance of X.

Solution : p.d.f. of X is
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Problem 2 Suppose that the joint p.d.f. of two random variables X and Y is as

follows:
c(z? +y) 0<y<1-—2?
flz,y) = .
0 otherwise.

Determine (i) the value of the constant ¢; (i) Pr(0 < X < 1); (iii) Pr(Y < X +1).



Solution : (i)

1 pl—g?
/ / c(x? + y)dydx = 1,
~1Jo

we get:
1
1
c/ (2*(1 — %) + 5(1 —2H)dr = 1,
—1
we get: £(z — 1)L, =1,50 c= 2.
(i)
1 ) 1 1 79
Pr0<X<- Vyde = 2 (x — ~)|F = .
O<X<3) // S+ y)dyde = 20— 2 =

(iii)

PriYy <X+1)= // :):+ydyda:+// ~(2? + y)dydx
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Problem 3 (i) Suppose that X and Y are independent Possion random variables such
that Var(X) 4+ Var(Y) = 5. Evaluate P(X +Y < 2).

(ii) Suppose that X; and X5 are independent random variables, and X; has an expo-
nential distribution with parameter 3;(i = 1,2). Find Pr(X; > kX5), where k > 0 is

a constant.

Solution : (i) Assume

e—)\l )\.’E —)\2 )\LE

P(X =2z)= Lz=0,1,2., P(Y:y): " 2 y=0,1,2.,

z!

From Var(X)+ Var(Y) =5, we get: A\; + Ay = 5.
PrX+Y <2)=Pr(X=0Y =1)+ Pr(X=0,Y =0) + Pr(X =1,Y = 0)

2



= e MM (A 4+ Ay + 1) = 0.0404.

1 1 _2
f(xl):—e &) ,x1 > 0, f(l’g):/@—e ﬁg,x2>0,

2
B
P(x1 > kxo) / >dz dx .
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Problem 4 Let X and Y have a continuous distribution with joint p.d.f.

r4+y 0<zx<land 0<y<I1,
flx,y) =

0 otherwise.

Compute the covariance Cov(X,Y).

Solution :
1 rl 11, 1
E(XY) = / / xy(x + y)dedy = / (gy + 5Y )dy = 3
o Jo 0
e 1 1 7
— /0 /0 z(z +y)dedy = /0 (§ + §y)dy =1
and 7
// :)s—l—ydxdy—/( y+yt)dy = I
Therefore, Cov(X,Y) = E(X)E(Y) = % - 1424 - _ﬁ‘



