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INSTRUCTIONS

1. Thisquestionpaper-cum-answerbooktethas'50 
pagesandhas

34PART/SI4P.ART questions' Please ensure-thatthe copy of the question

paper-cum-answ* oJfi"' nave received contains all the questions'

2. Write your Name, Roll Number' Name of the Test Centre and Medium in the

approPriate space provided on the right side'

3. A consolidated Question Paper-cum-Answer Booklet' having space below

each parUsub part of a question shall be provided to them for writing the

answers.candidatesshallberequiredtoattemptanswertotheparUsub.
part of a question strictly within the pre-defined space. Any attempt outside

the pre-defined space shall not be evaluated. "

4. Ansvrrer must be written in the medium specified in the admission Certificate

issued to you, which must be stated clearly on the right side; No marks will
be given forthe answers written in a medium other than that specified in

theAdmission Certificate.

5. Candidates should attempt Question Nos. 'l and 5, which are compulsory,
and any THREE of the remaining questions selecting at least oNE question
from each $ection.

6. The numberof marks canied by each question is indicated at the end of the
question' Assume suitabre data if considered necessary and indicate the
same clearly.

7 . synbols/notations cany treir usuar meanings, unress otherwise indicated.

8. All questions carry equal marks.

9' AII answers must be written in brue/black ink onry. sketch pen, pencir or ink
ofany othercolourshould not be used.

10. AII rough wok should be done in the spae provided and scored out fi nally.
11' The candidate shourd respect the instructions given by the invigirator.
12. The question paper-cum-answer bookret must be returned in itsentirety to

the invigirator before reaving the examination har. Do not remove any page
from this booklet.
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of the Candidate
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SECTION - A
(a) Union of two subgroups is a subgroup iff one of them is contained in the

other. [1o]
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1. (b) Let R be the ring of 3 x 3 matrices over reals. Show that S =

is a subring of R and has unity different from unity of R.
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(c) Prove that every infinite bounded subset of real numbers has a limit point.
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I (d) Use Calchy's theorem/ Cauchy integral formule evaluate
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(e) Write the dual of the following problem.

Min. z = x, + & + :<., subject to the constraints :

9-\T1

xr - 3x, + 4x. = 5, xr- 2xr3 3,2xr- x.2 4', x, x.> 0 and x, is unrestricted.
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inequalitY lf (z)\ A lrf where

satisfies evgrywhtere the

c) The 1ntegral function flz]l
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2
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2 (d) Prove that

t' cos'30
6s=rl:!ld,o<p<1.1 -2pcos20 i p'

:o[^d r: *l lt41
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c^lr"Jr69 ^')
L-r z(, t{)

'Jr^e at z-- Q
e- a) l*

lb.

d& oL z= -O

z-4 cp
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t- 1r+26)

- t? ( z?-o ( z2 - ,to;

-(r+zL)2) L',,r

-'t{?
') lJ .t
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-2fP ( zt A) tt,/e)

f?( ,t?")

- Llp ( = -,1-f) ( _, _,te)

Gval t ,+p3)
,+ F)
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rudpF41- tni '3 - \i (PL -'r rt p
+

.itP? - =@n Ir+f,-qi 1pa-r1

Tr (e+r;(rop.-p)
.-qi tOL' ) - (pL -r)

I t-P) l?+\) = rr ( t+pL- ?
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J
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r-P
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o | -LpL 70 + ?1-

3,(a)(i)IfinaringR,withunity,(xf')'?=x2y2forallx,yeRthenshowthatRis
commutative

(ii) Show that the ring R of rea,1 valued continuous functions on [O, 1] has

[9+9=18]zero divisors.
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d,

s)

4

(9+r) lt(c+r) - rL (y+r;2 - .^l*+ t + z9)
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a-./3".1
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3. (b) For the series If.(*) *h.."

f.(x) = 121g-"'l -(n-l)'?xe {n-I)'?x'?, x e [0, 1]
.:

show that Jr.1*1a*- I[[r"o,T dx.

Is the series lf.(x) uniformly convergent on [0, 1]?
I &
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3. (")

s-L

Usins the simplex method solve the
to 2x, + x, > 4, x, + 7xr> 7, and x|

LPP problem: Mi;rintze z = xr + xz, suhject
x, > 0-_' =:: [17]

?ix-> tge @.\ b<- tr,,rtilr,, 04
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4. (a) If R'and S are two rings, then
ch (R; S) = O if ch R = 0 or ch S = O

= k where k = Lc.m. (ch R, ch S) [15]

a
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4. (b) A function f is defined on [0, 1] by f(01 = 0 and
f(x) = 0, if x be irrational

1p
= ^ , rf x = ' where p, q are positive integers prime to each otherq' q

Show that f is integrable on [0, 1] and I f=0 [13]
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4. (c) If w = u + iv represents the complex potential for an electric field and

v --x' -y' +-J--r, determine the function u. llzl- x'+y"
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I

4 (d) A methods Engineer wants to assign four new methods to three work centres.
The assignment of ttre new methods will increase production and they are
glven beiow. If only one method cart be assigned to a work centre, determine
the optimum assignment :

Increase in productiorr (unit)

Method

A
Workcentres

B C

1 10 7 8
2 8 9 7
3 7 6
4 10 10 8

[101
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0r iltuEuAn{A!
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SECTION - B5. (a) Find the general jqlegral
2xr) q = 2(x _ yz) and a1s
line x= 1,y=O.

-

of the partial differential equation (2xV _ l) p + (z -o the particular integral which passes through the:[rol
3**-, P'D-e (z"tg_r) p+ (z_r^r)1-
(tuPa*nq * 

r) a?) p + jrl L-tla"dcr,rJ Wolrb") 
I
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5. (b) Find complete integral of (x2 - y') pq - >ry(p' - Q2) = 1' [10]

9;r,r- ?At fur-*) ?L * nX tt+r) - t

cAa^;t a,.r*.Lay tlycffisa L qD

{r+ t+ t* 4cc,e,z,pt L =O

dP da_
*J + +(-

= dz dr{* * ?f- d.r
- ?+p-W

--+p -+a
.)

dp dqv-

-21fl r.(gL

dz-
,*P+ - ePt : (*"-Jt)p? + - t*'1f)n *-u71,

--o> dt
Je

- ( *L- !-)X + z{g?

""< 2tt

-

h"^ 8,@rA (D <14ohlno
-(Ly'l ? - ztZ+

ld1n (d? + q.dn+ pd'
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5. (c) Given that f(0) = 1, f(1) = 3, f(3) = 55, frnd the unique polynomial of degree 2 or
1ess, which fits the given data. frnd the bound on the error. I1OI

9*", a^to
{.o

,4. y
= r,.r c-o,n (pt

dtffu +z
'--

o.-r,q"D.^id +

t!t ^ury D^tr^A.t iD"
116(.-,",14 ,.,{ 

L,o/.<

(t ,t'''t = ( t- r,1 1 a-*.7
+ ({") + (:r - 1o,11^. t,a) | rr,1 * (t-rto)(,.ty' 

F,
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AB using NAND gates onlY
5. d) I .o Implement Y + AB

number 587 632) t 1ol
equivalent of the decimal 10'

(ii Find th,e hexadecimal

c\) t= i-0reB Ag A6 ( -.'A+6= _-- \A,B )
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30 of 505. (e) prove that the necessary arrd suflicient condition that vortex lines rnay be a.t
right angtes to the streamiines are !,V, w =, (#,#,y), where u and Oare functions of x, y, z, t. 
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6. Solve (D2 - DD' - 2D'1} , = 12x'+ xY - y2) sin >ry - cos xY. [101

I
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6. (b) Find a partial differentail
zzfc2 = l.

equation by eliminating a, b, c from x2f az + yz|bz +
toTl

0

a

IIYISi
0F.uaTsDuallc.At
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6. (c) The equation x2 + ax + b = 0 has two re
iteration method

\*t=-(axu+b)/xk

al roots cr and B. Show that the

is convergent near x = cr if lo [ , lB I and that
Xk*r=-b/(xi+a)

is convergent near x = cr if lo | . lB I .

Show also that the iteration method

Xk*r=-(xu'+b)la
is convergent near x = o is 2lcrl . lc, + Bl. [151
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6. (d) Two equal rods AB and BC, each of lerrgth I smoothly joirred at B are
suspended from A and oscillate in a vertical plane through A. Show that the

periods of normal oscillations are ?n , *1-r".e n2 = [r-*)9. t1g]n' \. "17)l

t
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7. (a) ce the equation yr + (x + y) s * xt = 0 to canonical form and hence find
its general solution [15]
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inverse
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7. (c) The velocity of a train which starts from rest is given in the following table

The time is in minutes and velocity is in:km/hour

t 2 4 6 8 10 t2 L4 i6 18 20

v 16 28.8 40 46.4 5L.2 32.O 77.6 8 3.2 0

Estimate approximately the total d.istance run in 30 minutes by using composite

'1 , tlolsimpson's 5 ru1e.
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a

7- (d) A sphere of radius a and mass M rolls down a rough plane inclined. at an
angle u to the horizonta,l
If x be the distance of the point of cbntact of the sphere from a fixed point on
the plane, find the accelefation by using Hamilton,s equations. tls1
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8. (a) The ends A and B of a rod 20 cm long have the temperature at 30" and 80"
until steady state prevails. The temperatures of the ends are chaaged to 40'
and 60' respectively. Find the temperature distribution in the rod at time t.
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8. (b) Soh,e the initial value problem
D' = - 2tu2, u(0) = 1

whith h = O.2 on the interval I0, 0.4j. Use the fourth order classical Runge-
Kutta method. compare with the exact solution. I15I
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8. (c) Prove that liquid motion is possible when velocity at (x, y, z) is given by

3x2 r' 3xv 3xz
u =:::--< l,v =:i=,w = f , where 12 = x2 + y2 + z2and the stream lines are

the intersection of the surfaces, (x' + y' + z2\3 = c(y2 + z2)2, by the planes

passing through Ox. Is this irrotational?
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