
+-

a-1

Fcll No. ,.r.*Nr-..ur..:-----7r... Total No. cf pages : 3u '/ 
BT-3/Dos 8424

MATHEMATICS-UI
Paper-MATH-2O1E

Time : Three Hours] [MaximumMarks : 100
Note :- Afrempt any FIVE questions in all selecting at least One

question from each unit. All questions carry equal marks.

UNIT-I

t

*

2 .  (a )

(b)

3 .  ( a )

( l ) )

i l l
? t

' , f  t ^ l  I f f  ( x )=o fo r - r<x<0 ,
- s i n x f o r 0 < x < n .

Prove that r1"; =1*I'n " .,1: 9o#T

Hence show tl iar +-: ,  -L - = !1,r.- r1
1.3 3.5 _5.? 4\ ' , -

(b) Il f1x; = sin x for 0 ,.j r: .- .
= c o s x  f o r " l o l x ( o / ,

L. , . rpand (x)  in  a scn{ : ,

o)

Solve the intcgral equatiou J i(x ) cos u xdx = e-x .
il

Veri fy convolut ion lheorenr fur (x) = g(x) ,= e ,-

uN i ' I__l  I

l f  cosh x . : :  scc 0, prove t l rat  ranhl l  = ,0, , t -9
2 2

l ? .e t lL tc r :  ia t i  I  (u i rs  e  +  i  s i r r  01 t t l  t [ c  fc r rm a  +  ib .  I l cncc  shgrv
that

ran  
-11* io ,=-T- { - l  

r , ,g  , , , , ,  |  ' l
?  1 2  '  

i i
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4. 
/t) 

Irind the regular function whose imaginarypart is
J ( i )  e 's iny t .

(ir)
2 s i n x s i n y

cos 2x * cosh 2y

ii ,) Discuss fully the transformaticn w = c cosh z, .'oh"re c is a
\r real number. What physical problegr can we study with the

help ,-rf this transfonnation ?

UNIT_III
5r,' (a) I' a bolr ll ictory, machines A, B and C manufacture25g/o,

3 5 oh and 40yo o f the total of their ou tput 5yo, 4yo and 2ya ar e
ciclective bolts. A bolt is drawn at random fronr rhe Lrroduct
and is found to be defective. what are the probabilities ihat it
was manufactured by machines A, B or C ?

(b) A function is defined as under:

r ! } *
f ( x ) = -  ,  x r s x ( x ,

l(

= 0 elsewhe,-e.
Find the cumulative distribution of the variable x when ri

_ satisfies the requirements for f(x) 'ro be a density furrc-ron./ .
6. 

/ 
(a) In a lot of 500 solenoids 25 are defective, find the probability

V of 0, l, 2, 3 defective solenoids in a random sample of 20
solenoids.

(b) Fit a Poisson distriburion to the set of observations :
x :  0  I  2  3  4
f :  t 2 1 6 0  1 5  2  |

UNIT-IV
l. (a) A firm manufactures 3 producrs A, B and C. 'l-he 

profirs al
R s . 3 ,  R s . 2  a n d  R s . 4  r e s p e c t i v e l y .  T h e  f i r m  h a s  r w r _ ,
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machines Mr and l\{2 aud below is thc required processing
time in minutes for each machine on each product :

PRODUCT

f  aBc
Machine J r"r, + ,3 5 ,.i r,) ,

I r u r r z  2  4  ' : " ' ' !

Machine ]\,1, and M, ha.,,c 2,Jtl0 and 2500 machine minutes
respcuLivciy. 1'he firm must manufacture 100 A,s 200 B,s
and 50 C's but not more than 150 A,s. Set up an L.p.p. to
maxinrize the profit.

l s :3

424

:  l 0 C

One

is.

(b) Convert the Lpp below to a standard
Maxirnize Z = 3x,*2xr*4x,
subject to x,1"2xr*a, < !,

? x , - x r + x r ) 2 ,

4 x r . - 2 x r - 3 x r = - 6 i x , ,
8. (a) Using Simplex methctl

,  , /  Maxinize z = 5x, + lx.
'tt ./v  subJec t  t o  x t  +  x rS2 ,5x t  +  2x2  <  10 ,

3 x , + g 1 r < 1 2 ; x , , x " ) 0 .

form :

x r>o '

lUl Using duat Simplex method,
7  M a x i m i z e Z =  -  3 x ,  _  x ,

subject to xr + x, ) l,
2 x r *  3 1 r >  2 ,  x , ,  x ,  )  0 .
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