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MATHEMATICS (PAPER-II)

Maximum Marks : 250

Time Allowed : Three Hours

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and

in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted

choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against 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 a medium other than the
authorized one.

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

Unless and otherwise indicated, symbols 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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WUe—A / SECTION—A

T TF AT=BTeH THIHI 1 A 8|

Let G be a group of order 10 and G’ be a group of order 6. Examine Whethe, |
there exists a homomorphism of G onto G '

TSEA 42 +62 F QUi Wid Z 3 T gE oEe & &9 4 =4 Hifg i
Express the ideal 4Z +6Z as a principal ideal in the integral domain 2, A

Jof 1.3.5...(2n—1).x2n+1 4
,El 2.4.6..2n @n+l) x> 0 % S 1 e g g

Test the convergence of the series

i 1'3:5.. Cn=1) xS
2.4.6..02n) (2n+1)’

n=1

T B f(z) = flx+iy) = u(x y)+iv(x y) % 78% Jid A fawcifes g4 % fou ain sy
%mnaamﬁsf(z)=1ogzmmﬁﬁmeamf_df;mm. B

State the sufficient conditions for a function f(2)= f(x+iy) =u(x y)+iv(x

to be analytic in its domain. Hence, show that f(z)=logz is analytic in 1t§,
: df /

domain and find = o

H

% FAfts F1 A I % G WA A, B A C H FH: 24, 24 U1 20 TR H SN
3| 3@ P % Yo% AdaT # WEA A, B a1 C H FAE: 2, 4 991 1 T € 91 3R 0 F
Yo% TdaE § @A A, B 991 C # #Aw: 2, 1 991 5 T &1 AR P % Th AdaH 5
# 30 2 991 Q % TF FdaW F1 ged € 50 B, 99 <HqA @ U SAavEhais Hi qfd & o
Yo 371G % T wdam @tie 7

A person requires 24, 24 and 20 units of chemicals A, B and C respectively
his garden. Product P contains 2, 4 and 1 units of chemicals A, B an
respectively per jar and product Q contains 2, 1 and 5 units of chemical
B and C respectively per jar. If a jar of P costs ¥ 30 and a jar of Q costs ¥
then how many jars of each should be purchased in order to minimize the

and meet the requirements?

firg, i, 7 2p P2 % T smEwfapia wE, el p e Frm s den &, A p e A
U AR B ATATF 2| "
Prove that a non-commutative group of order 2p, where p is an odd pr ’(
must have a subgroup of order p. :
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s e faf % I @ g P, 6, 3) B M x2 +y? +22 =4 A 2@ qu1 A
it Fa Hiie|

Using the method of Lagrange’s multipliers, find the minimum and maximum
distances of the point P(2, 6, 3) from the sphere x2 +y? + 22 =4,

0 5+4cosH

21 cos26 ; ; . \
Evaluate Io SV T db using contour integration. >

15
5 5 \/$>
Wmmmwj"&dewmmﬁm| \'LX

20

g A 6 x2 +1, z3[x]ﬁqaamwﬁlﬁmmﬁ?ﬁmm‘(zjle),
x“+
O TSI I TF &7 B

Prove that x2 +1 is an irreducible polynomial in Z;[x]. Further show that

the quotient ring Z+m is a field of 9 elements.

15
(x“ +1)

s AR 7 w(x, Y) = e”(xcosy - ysin y) THIR! 7| THH TIH THAE B v (x, y) T4
ST o T Tl ®eM £ (2) Y 2% Tt = iR

Prove that u(x, y) = e*(xcosy - ysin y) is harmonic. Find its conjugate harmonic

function v(x, y) and express the corresponding analytic function f(2)
in terms of z.

sg1 M (femr M) faftr & Frforiea YRass s qoen ) ga fifv

AR FIT Z =2, +3x,
T foh

15

X, +xy 29
Xy +2xy 215
2x; -3x5 £9
Xy, X9 20

1 SEGH T AT 17 G I FHT e TG I

Solve the following linear programming problem by Big M method :
Minimize Z =2x; +3x,
subject to
X +x9 29
X; +2x, 215
2x; -3x5 £9
Xy, Xo 20

Is the optimal solution unique? Justify your answer. 20
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#Hifrg TR wReg weH f H QeH, Gg=g
4. @ fg 6 [a b] | wRwIRE wH ¥ oA
{1f ()= flxz) | : x;, x5 € [, b]} 1 3=

i defined on [q, b]
Prove that the oscillation of a real-valued bounded iu[r(lz’cg;’; T 4
is the supremum of the set {150q) = f(x3) ] : %1, x5

= qUT TP ART AN TR H e
(b) I f(z)=—=___ % fifes g z =0 %1 Ffiww Fifm

zZ-sinz

T J1a hifsg |

eZ

Z-sinz

] = d obtain the
Classify the singular point z=0 of the function f(z) = an

principal part of its Laurent series expansion.

(c) @ﬁm%awq%%s%ﬁ%aww&:msmﬁ%mﬁmwﬁaﬁ%fmm
mﬁaﬁmﬁwm(ﬁﬁ)ﬁwﬁﬁmw%:

Fr
AT BRG],
SR Lo 5 1)
TSP 1D ONE
FHIRG 17. =7 15892
9 135 1o
6. 111259814
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w%m%m,mﬁﬁaﬁaﬁ@mﬁmmﬁmm?wﬁWN
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matrix below :

U (155 %11

Subordinates I 177
V|9 13

Vel blaila

How should the Jjobs be assigned,
the total timep Also, obtain the
Subordinate 1y cannot b

one to each subordinate, SO as to minimize

total minimum time t

0 perform all the jobs if the
¢ assigned job C.

20
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WUE—B / SECTION—B

Z=f(x2—y)+g(x2+y)ﬁﬁ%$mfam g F e o niften srewe e

SR

By eliminating the arbitrary functions f and g from z=f(x? -y)+g(x% +y),
form partial differential equation.

d B, : :
ﬁm%ay=52+;‘mmmx=omy=1%laﬁmﬁﬁfﬁ#ma’aﬁ

(R4 ) h=0-1TR §Tx =0-4 F T y F1 7H, e F 4 H 7 T, F1 HIorC

: Y S
Given —= = 5 with initial condition y=1 at x=0. Find the value of y for
Yy +x
x=0-4 by Euler’s method, correct to 4 decimal places, taking step length
h=0-1.

oo siemTR 1 3w R PR Seei 1 geaied S 4 7 wah § AR ;
(i) (634-235)g —(132-223)g
(i) (7AB-432);6 —(5CA-D61)q

Evaluate, using the binary arithmetic, the following numbers in their given
system :

(i) (634-235)g —(132-223)g

(i) (7AB-432);6 —(5CA-D61)16

m FEA F1 T T8 M FEAA % g A 9eem W@ 21 TR R et o 7 st s

v, T=%m(r'2+r292) o V=GMm(§1——%) R S e R (i
a

e (r, 0) %, Tl i G & 7w dgm (IR F1 9d) H A 14 2a §) T 1 M S foI
ficeft qu 2fieed g )t J1d AT

A planet of mass m is revolving around the sun of mass M. The kinetic energy T
and the potential energy V of the planet are given by T == - m(r +r292) and

V=G Mm(al- —1), where (r, 8) are the polar coordinates of the planet at time t,
ail-r

G is the gravitational constant and 2a is the major axis of the ellipse (the
path of the planet). Find the Hamiltonian and the Hamilton equations of the

planet’s motion.

@ W YA A, 2m A B T 66 z=2 R R ¢ a0 m wwed F QA ()
2=2+i 3R z=2-i W @@ & yaR-tEn 31 Hfw)

In a fluid motion, there is a source of strength 2m placed at z=2 and two
sinks of strength m are placed at z=2 +iand z=2 -1i. Find the streamlines.

10

10

10

10

10
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Find the surface passing through the two lines z=X= Pancizal X ~Y=q,

e o ) azz 4 02z +4 322
and satisfying the partial differential equation 5;—2—— 9x 3y 8;/\2 =0. 15

(b) TISE-HeW TRt Ay ¥ Yaw wrhiewe RFH
7x; —Xg +2x3 =11
2x, +8xy —Xx3 =9
x; —2x, +9x3 =7

W1 4 ik 37t T T T A HifY| R AT T X = Xp = X3 = 0 wfiferg|

Solve the system of linear equations
Tx) — x5 +2x3 =11
2x; +8x9 —x3 =9
X) —2x5 +9x3 =7

correct up to 4 significant figures by the Gauss-Seidel iterative method. Take

initially guessed solution as X, =Xy =x3 =0. 15

(c) A H FfR 2 F T FifF 3 F wHiEA
D =%m(1’c2 er'z)—%m(wf’x2 +wiy?) + kxy
®, Sl m, wy, wy, k I E) T8 W& 0 714 Hiiv, Rk Rie sgimo

X =gy cosb-qg, sin6, Y=q;sin6+q, cosd

% A gy, gp F &I A TIET § M @ g g T& BT Y= 6} w ey
e i L T Y

A mechanical system with 2 degrees of freedom has the Iagrangian
1 S i L
L== s 219
5Py 2 M +wiy?) 4 oy

where m, w;, w,, k are constants. Find the
ar
transformation Parameter 6 so that under the




flxy 2)=x+(X-J+x-2)+2

ﬁm@ﬂﬁﬁa)mm(nm)ﬁm%mmw%m

fley zt) =XY-z+x-y-(t+2)
() Express the Boolean function

15

ball and the roller respectively. If V2 > gg(b-a), then show that the ball will

roll completely round the inside of the roller.

(c) AR IEwa THfieo
2 2
a2ﬂ:g, i< o< BSRiesin)
ox?  3t2
1 37al

u©, t)=0, u(lit) = ORESr =0
u(x, 0) = x, (@) =1, O<x<L
0t )i=g

9 yfeEift g 91 v
Solve the partial differential equation

2 2
az—a—u=ﬂ, Oisx T S =0
ax? o2

Subject to the conditions
u0,t)=0, u(L, t)=0, t>0

U(xi0)=5 (@) =1, O<x<L
0t Jt=0

S
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= fafta w9 % wria 6if)

Reduce the partial differential equation
2 2
0*z _ 0%z 0z az(1+_1_)

dy? 0oxdy ox dYy

to canonical form.

fren-fufy (ogen-wifew) fafa A e [o, 3] #, FHHT log o@x+1)—-x? +3=0F T
TS 1, XA F 6 TIH ok T, A Hiie|

Compute a root of the equation log;o(2x +1) —x2 +3 =0, in the interval [0, 3], by
Regula-Falsi method, correct to 6 decima} places.

a1 iR 5 R Tt ¥ siata 3 8 (velocity field) u =c(x? -y?), v=—2cxy, w=0
%ﬁm-@wﬁﬂwﬂmaﬂ@m%lwmﬁ@%ﬁmﬁ,mwéﬁmﬁm,
54 z S0 & qo 9@ fie 9 B, =0=B,, B, =—g &I

Determine under what conditions the velocity field u =c(x2 -y2), v = -2¢cxy,
w =0 is a solution to the Navier-Stokes momentum equations. Assuming that
the conditions are met, determine the resulting pressure distribution, when 2
is up and the external body forces are B, =0=B,, B, =-g.

* Kk Kk
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