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FIRST EXAMTNATTON TN SCjENCE (2oo2 /2OAB)

(April/May'2004)

Re-Repeat

MT 105 & 106 - PROBABILITY &.STATISTIQJL

AND

DIFFERENTIAL EQUAT'IONS

Answer foq1 questions only selecting lyg questions from each section

'fime: Two hours

Section - A

1. Given the fbiiowing frequency disiribul,iur.

(o)

(b)

k)

Class ilterv&l Frequr:ncy

15-25 4

25-35 11

35-45 19

45-55 14

55656
65-75 2

Draw the histogram and lrequency polygor.

Find tlrF nrean, rnn,lian and rrror-lp lot t"hc,rbov",iarn

Fir.d the rncan dcvial.ixr i.xd variaoc(



(a) i. Define the term random voriable

ii, Consider an urn containing 5 r;d and 3 white balls A random saml:rle

of size 3 is selected (without replacemeub) Let X be llle number

of red bails drawn. Find the probability mass function ,f1(t) and

Plo<x<3).

(b) i. A random variable X follows the Binomial distribution with paiarn-

eters n, and P. Show that

E(X) =,rP and Var(X) : n'Pq, whexe q:I-P'

ii. The output of the production process ir 10 percent defective Wliat

is the probability of seleciing at leost 2 defective in a sanple of size

5?

3. (a) State the Bayes's theorern,

(b) We assun,o Lhat Lhere are two urns ovailablc Tl'e plobability "l r lro"slng

r9
urnl is 

a1, 
for urn2, it is ft We suppose lirlther that the urrls cortdir

black and white balls: in urn1, 70% of the balls are blarft, it tno2' 40Vo

are black. What is the probability that 6 black ball is drawr l>lind folled

is from urnl?



section-B 
t\'-rrrr",n,&

4. (a) Staie the necessary and sufficient condition {br the differentiol cquabion

M(r,Y)dL + N(x,Y)rtY = {)

to be exact.

Solve the foliowing differential equatiour

rht(u2 .r,2sin ru11".-xltsirru ,osrlj ,2'

(b) Show that if,
1 (0N(r.st all(r.rr)\

Itz U. s) \ .Jx 6!j )

I r trw,
is a function ofgr only and cqual io /(y) thel, cJ is thc irlcgratirg

fachor of M (r , y)rlr -l N (x , y)d,y : 0 .

llerce soive ihe foliowing diflercntial equal,iorr

3a2Y2rJc + 4(xsY - z)rtY =g

5. (a) fr(D) : paD" +prDn r+ ..+pn-tD+p, and V be a functior of roll4
d

whcrp D- 7 ard ps.p1. ..0, ali'cunslarli. Prove that

i. F(D)av : xF(D)v + F'(D)v.
| .. I F,(D\.

" rlo," ' ,(r)' [t'1o;j'r r."'i'l'a F(D) I o

1b) Solve rhe lollowing Jifforonr ic1 "quatlorr.:

i (D2 -1- 9) Y : a cqs 3,

1,. (D2 6D t l3), - B. "sjn2r.



6 (u) Find the general solution ol ihe following dif{erential equations:

i. (x? D3 +2x2D2)y: s + sin(lnz),

^ d2u . d,a
i\. \I+a)27i r (l -"r),: +y= cos[logt I r)]

Solve the following siurultaneous diffelential equati<-rnl

(D - 3) r + 2 (D + 2) a : 2 stnt,

2(D+1)a+(D-1)u:cosr,

(b)

d

dEwhere D :


