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MATHEMATICS (PAPER—II)

" [ Time Allowed : Three Hours | T [ Manke 250|
~ QUESTION PAPER SPECIFIC INSTRUCTIONS

{Please read cach of the following instructions carefully before attempting questions)

- There are EIGHT quest.mns dmded m two Sectlons a.nd prmted both m HINDI a.nd
Cin ENGLISH .

'Cand1date has to attempt FlVE qucst:ons in, a.'ll

Questlon Nos. 1 and 5 are compulsory and out of the remammg, THREE are to be attempted
choosing at least. ONE -question from each Section. oo : .

The number of marks carried by a question/part is indicated aga.mst it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in medium other than the authorized
one.

Assume suitable data, if considered necessary, and indicate the same clearly,

Unless otherwise indicated, symbaols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order, Unless struck off, attempt of a

question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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TUs—A / SECTION—A

1. (@ [ = s%aﬁwe%mﬁmaﬁﬁ?mﬁml ]
How many generators are there of the cychc group G of order 87 Explain.

(i) FR4FEWE (e, q, b, ¢ FF G, T8 e T (aﬁéﬁﬁ)%,mﬂmm@_mm
7R T gu i o Wb & sl @l 7 R
‘Taking a group {e, ¢, b, ¢} of order 4, where e is the identity, construct
composition tables showing that one is cyclic while the other is not.
5+5=10

) mmqmtmaamfrﬁm T @ 2 g T & s = fim wws )

Give an example of a ring having 1den|:|ty but a subnng of this having a
dl[ferent 1dent1ty o . ) 10

@ g(- )n+1 LS %u&rmmwﬁﬂaﬂﬁmwmwﬂmﬁﬁm

n=l -

Test the convergence a.nd absolute convergence of the series 2( )" v1_I

2

- 10
n=1 n“+l1

(d) - =gy % B vix ) =In (x> +y}+x+ymgl3ﬂﬂﬂﬁgﬂﬂmqﬁ1u(}qy)m
AR I ARRE S f@=u+io B R 2 5 T T 3@ B

Show that the function v(x, ) =In{x> +y° Ytx+y is harmonic. Find its

conjugate harmonic function u(x, 3. Also, ﬁ_nd the correspondmg a.nalytlc
fum:l:mn f[z} u+w1n terms ofz .. - T . .10

(e i e wﬂmﬁﬁ T Y R

Solve the following assignment problem to maximize the sales: - -~ - - - .10
Territories {4}
I O NV V
4 5
15 13
13 12
12 15
13 10

Salesmen {fagsa)
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\/3/ _(a}

{®l

Rlemann mtegrable? If yes, obtam r.he value of .[) f(x}dx

R R oF @ %, REw @O 3999 | § o R %SRS R’ (R onto R) F @&
mmﬂmq:% a’fﬁaﬁﬁqfa'mmwwm%l

If R is a ring with unit element I and ¢ is a homumorpl'usrn of R onto R,

prove that ¢{l) is the unit element of R'. 15
1 Fer .
1 _1 1
f={n mASF *x
0, x=0

ﬁmmm%?uﬁﬁ.?hj;ﬂx)dxaﬂmm A

Is the function
. 1 1 <l
. -'f[x)={“, n+l n
0, x=0

s

% flg)=- 2233 g 2=0 % F-A Tl T o e o AR vt Y 7@

e—

Find all- possible Tay]crs and Laurent’s series expansions of the functmn

f{z} = __2?_2___3__ about the pomt z=0.

oz ~32+2 . S ' 90
mmmmmﬁmimmmgm
LL ;' C:iz_]:
z[z+1)(z 1) c ‘

mmﬁmﬂ%ﬂl R

State Cauchy's res:due theorem Usmg it, eva.luate the integral =

L“Ll.{ dz; C:lz|=
2Az+1)(z-i) 15

wﬁﬁs}uﬁz T TR A & T v fift

nlﬂ-"’nx)

Test the series of functions E

for uniform convergence. 15
n=1 (1 +n .

x%)
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(e} - FrefafEn iR dore e w R fif
aqﬁmrﬂmﬁmz =) +2x5 -3%4 +4x4
EHCRE : '
Xy +Xxg +2x3 +3x, =12
Xg +2X3+x4 =8
xl, xz, xa, X4 =0

Consider the following linear programming problem :
Maximize Z = x; +2x, ~3xg +4x,
subject to
X +Xxg +2x53 +3x4 =12
Xy #2053 +x4=8
xl,xz,xa,xqzo .

) wﬁwmsﬁqﬁm@mw Sﬂmﬂt’-amiﬁﬁmmﬁﬂ?ﬁ %mmm" BRI
U R s ami R wd

" Using the -definition,. find its all basic - so!uttons Wluch of those are
‘degenerate basic feasible solutiens and which are non—degencr'll:‘ Tusie
feasible solutions?

il mﬁwﬁqﬁmaﬁsﬁmwwhmmﬁﬁﬁﬂq—w Py
B 1

Without solving the problem, show that it has an opti_xﬁal soluﬂn *ich
of the basic feasible solution(s) is/are optimal? S e 20

/ fa) wmmwmmmﬁ%wﬁwﬁmmm%?ﬂ%@ i TAISY

Famadme:
‘Do the following sets form integral domains with respect to. ordma.rv addition -
. and multiplication? If so, state if they are ﬁelds o 5+6+4=15

o bf%m@rmaﬁfﬂw T bw&hww%
o The set of numbers of the form b2 2 with b ra.l:lunal
(i) 9 I B A=
The set of even integers
(i) T QU A W
The set of positive integers
(b 8 x? +2y* SIMEH fix, 3 =x2 +3y* -y ¥ Aoy (o) =  Ferm 7ol
% W el

Find the absolufe maximum and -minimum values of the iunction
Sl =x? +3y2 -y over the region x2 +2y2 <L 15
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() Prfflan tes Torm wien 9w B 0 @ AR wh i@ e R @
mﬁwmﬂﬁﬂmmwmiﬂm:
ﬂfﬂﬂﬁ‘ﬁﬁmmz=2xl —4x2 +SX3
=94 f6 X
xl +4x2 —213-52
'—x]_ +2X2 +3x3 <1 —_—
Xy, X9, X3 z0

Solve the following linear programming problem by the simplex method. Write
its dual. Also, write the optimal solution of the dual from the optimal table of
the given problem : 20

Maximize Z =2x; -4x, +5x,
subject to o
‘xl +4XZ -2x3 <9
- ) "',:1!-"7,21.."7‘3--20_

| @B [ SECTION—B
5. f{a) S FEFA G
' ) &;2+zz—x2]p—2quq+2_xz=0
o p=2Z 7 q= 22, g
: ax - oy - ‘
Solve the partial djﬂerenﬁal eqﬁation
(v +22 - x%) p-20yq +2x2 =0

: ﬁhere,plﬁa—‘z,.andrrqéﬁ.-’ S T R -
ST e D gy o . o 10
) (D% +DD’-2D"*u =e**¥ 9 ™ ffg, wef D=2 e DF:ai'
2 ’ P2y XYy _ d . g
Solve (D +DD'-2D"“Ju=e""¥, where D=— and D'=—, 10
gx a9y ,

() W T (pag>nvipad—-n) F R 5 p, g, r # 3o (s Rifta)
fordrerfta (fewsigfea) yorm 1 30 R &0 far iR = w e o fs w
TR 87

Find the principal (or canonical) disjunctive normal form in three variables
b, q, v for the Boolean expression ((pag)—or)v{{pag —-7). Is the given
Boolean expression a contradiction or a tautology? -10
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- () S xR § O W TR U Fen Ak B o | o S qwhig w @k g
- e %er a3 foem ym AR mRde (Rpm) frg o e fif
- Consider a uniform flow Uy in the positive x-direction. A cylinder of radius a is

located at the origin, Find the stream function and the velocity potential. Find
also the stagnation points. 10

fe) W m T T W AN TaE x2 +y? +22 =a?, 220 %, oZ-aw % ©-fE, wew-

gl = iEe il
Calculate the moment of inertia of a solid wuniforrn hemisphere
x? +y* +2° =¢%, 220 with mass m about the OZ-axs. 10

f_‘ (a} pcos(x+y)+qsm{x+y) z,GI’a'ip—g—zﬁﬂTq—— ﬂﬁm%ﬁ%ﬁmmﬁﬁml

: Solve for the general solution pcos(x+y)+gsin (x+1}=2 where p =-g—% and
: . E e e x

(b} mmwmmgmmmﬁwmmmﬁﬁ R
T TR B

Solve the plane pendulum 'prob‘lerri'using the Hamiltonian approach and show
that H is a constant of motion. 15

(@ i s Tgw I B, % Pl o < e

X : -1 2 3 4
f{x) -1 11. 31 769
FEgmaeRe o |
Flnd the Lagrange mterpolahng polynom.lal that fits the fo]lowmg data
x 1 - 1 2 3 4
f : -1 117 31 69

Find f{1-5). : ' 20

7. {a) wWifE-giEhT TR ,
U -, +u=0, 0O0<x<i, t>0
uld, f)=u(l =0, t20
ulx, O =x(l-x, 0<x<l

T 5 TR IR
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Find the solutlon of the uut:al boundary value problem

W Uy, tu=0, 0<x<l, t>0
u@ g=ufl =0, t20
uf{x O)=x{l—-%, O<x<l .18

b) W IHR A = 02 F W U-F7 PR BN W Rum S0 [ wWhE W o
%:x@;-x), ¥2)=3 R e [2, 24 § v P —

Solve the initial value problem %=x(y— X}, Y2)=3 in the interval [2, 2-4]
using the Runge-Kutta fourth-order method with step size h = 0-2. 15
) WA TR & ¥ Fer ¥ w iR w1 W el § e

-2
H= P—— bape ™ +b—;'q2€—"“‘(a +be™™) +§ff

ﬁmu, b, k TR E, qwqﬁﬁﬁ%m%mpwwnﬁwa%ﬂﬁl

‘ A Hatmltoman of a system with one. :legree of [reedom has r_he form

H:zg—'— bgpe™ -'l-b?aqze"m(a + be_-w) +‘—q2
- !

where o, b, k are constants, g is the generahzed coordinate and p is the
corresponding generalized momentum.

. %ﬁn’rﬁm%w@mmaﬁtﬁm ,
Find a Lagrangian correspnndmg to this Hamlltoman

{ii} gﬂﬁﬂﬁﬁﬂlﬁ'ﬁﬁﬂf{ N % og R ole T A e R
Find an equwa]ent I.agranglan that is not exphmtly dcpcndcnt on time.

10+10 20 .

8. (o) ﬁmﬁﬁaﬁﬁaﬁmm

P P
ax? dxdy 9y - x 0y -

F fifea w9 % wehia SR 7o w0 =6 T T3 FIN

Reduce the second-order partial differential equation .

2 2 2
2 07U ou | ad°u 3u o
moy T 20U U T
* a2 dxdy y By Fox ya

"into canonical form. Hence, find its general solution. .18
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(b} TEE-HRa fafr @ e =g e
10.74:1 "2x2 —Xg — Xy =3

=23 +10x5 ~x3 ~ X5 =15

—xl —ch —2x3 +10x4 =-9

T W I (I TR )|

Find the solution of the system
100 —2x5 —x3 —x4 =3
—2x; +10x5 —x3 - x4 =15
—X; —Xq +10x5 —2x, =27 1
—X) = Xg ~2x4 +10x, = =9 I

' using Gauss-Seidel method (make four itérations), 15
() - e s a0 S O 3T T 1 S 21 o e 5
T et ) i AR e 3, A T R ) B S R

In an axisymmetric motion, show that stream function exists due to equation
. of continuity. Express the velocity components in terms of the stream function.
Find the equation satisfied by the stream function if the flow is irrotational. 20

* & *
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