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Instructions for Candidates.

I . Write your Roll No. on the top immediately on receipt

of this question paper.

2. Attempt 5 questions in all.

3. Question No. I is compulsorY.

4. Attempt 4 more questions selecting any trvo questions

each from Sectlon A and Sectlotr B.

I . Attempt any 6ix Parts :

(i) For any three eveots A, B and C defined on the

sample space S such that B e C and P(A)>0,
show that P(B/A) < P(C/A).

P.T.O.

[This question paper contains 6 printed pages.]
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(ii) Prove that for n arbitrary independcnt events
AP Ax, ... An,

( .n. \ o
nl(Je, l=r_flr(a;)\i=r ) ,i=i'',

(iii) an urn contains ,a, white balls and ,b, black
balls. A sample of two balls ie drawn wthou;
replacement. Undcr what conditions wiff rfreprobability that both the drawn balls are of the
same color exceed yz.

(iv) Fifteen people sit around a circular table. What
are the odds against t\rro particular peoplc sitting
together?

(v) In a neighbourhood, 90% children were falling
sick due to flu and l0%o due to measles and ni
other disease. The probability of oUserving rasles
for measles is 0.95 and for flu is 0.0g. Iia child
develops rashcs, find the child,s probability of
having flu.

(vi) The discrete random variable X has
probability distribution

x I 0 I 2
P X=x 2p p2 p/4

-(ap.'t)ls t

the

Find the value of p. Also, obtain E(X) and V(X)

,,
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(vii) Suppose Y, the grams of lead per liter of
gasoline, has the density function:

f(Y) = 12'5Y -l.Nu '.0.1 s Y < 0.5

Obtain cdf of Y. Calculate the probability that

the next liter of gasoline has l$ss than 0.3 grams

of lead. q
,tt

(viii) Let X be a continuous random variable with pdf

t'(* ) =
I
t

4x3 o<x<l
0, otherwise

'id

Find P(X <21 3 lx > 113).

Section A

2. (a) For any two events A and B, prove that

P(A ^ B) < P(A) < P(A u B) < P(A) + P(B)

(b) Let A r.A2. .A, be n independent events with
p(A1) = p1. Further. let p be the probability that

(5x6)

(7t/zx2)

(

none of the events occurs. Show that PSe

P.T.O.
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4

4

3 (a) Discuss the Axiomatic approach to probability.
Discuss its advantage over classical/empirical way

of defi ning probability.

(b) A carpenter h7e a toolrchest with two
compartments, each one havfig a lock. He has 2

keys for each lock, ara ne 
flens 

all 4 keys in the

same ring. His .habitual procedure in opening a

compartment i{ to select a key at random and try
it. If it fails, hL selects one of the remaining three

and tries, and so on. Show that the probability of
success on the first, second, and third try are

.respectively 112, 113 and l/6. (7 Y,x2)

(a) State and prove Bayes theorem for n mutually

exclusive and exhaustive events.

(b) There are three machines producing 10000, 20000

and 30000 bullets per hour respectively. These

machines are known to produce 5Yo,4Yo and 2Yo

defective bullets respectively. One bullet is taken

at random tiom an hour's production of the three

machines. What is the probability that it is

defective? lf drawn bullet is defective, what is

the probability that this was produced by the second

machine? (7%x2)

\
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Section B

5

5 (a) A special dice is prepared such that theprobabilities of throwing 1,2,3,4,5 and 6 are

+,+,l:!, +, r-2k * r+k. 6 6 6'. o o 6
resp€ctively. If two such djce are thrown, find the

, probability of getring a sum 9.

(b) The probability thar a person wi die in rhe time
intervat (1,, rr) is given Uv elr(,)a, where A is

a constant and the function fil) dererminea from
long records, is

r1t;={t'?(loo-t)2, os t <roo
[0, elsewhere

Find the probability that a person will die betweenthe age 60 and 70 assuming that his age is >50.

{

6 (a) The distribution of randon
(0,2) is defined by: 

r variable X in the range

(7/,x2)

P.T,O.
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f(x)=

(b) Let f(x) =

:(z- x)3, t <x<z

6

x 0<x313

1

Calculate the mean, standard deviation and the

mean deviation about mean of the distribution.

(b) An urn contains n caids marked I to n. Two cards

are drawn at a time. Find the mathematical

expectation of the product of the numbers on the

cards. 0t/rx2)

(a) State and prove multiplication theore
dmdl

expectation. If two unbiased dice are tbrown, then

find the expected values of the sum of numbers

of points on them,

(

I

I

I
)
0,

be the pdf of the random, variable X. Find the

distribution function and pdf of Y = X2.

" (7 %x2)

(1000)

,

I

I

{

1

I

I

I
i

I

i

I
i

-l<x<1
elsewhere


