WUE—A / SECTION—A

(@) ¥ =R FR 10 1 TF wE G} 9w B 6 = ww wE G’ ¥ <9 R F 1 GA G
T TH AT=0ESH GG 61 e B

Let G be a group of order 10 and G’ be a group of order 6. Examine whether
there exists a homomorphism of G onto G".

(b) TSR 4Z +6Z i i wia Z § g orEst F w9 § 2w S|

Express the ideal 4Z +6Z as a principal ideal in the integral domain Z.

1.3.5... (211,_1)- x2n+1
“ a“ﬂngl 2.4.6..2n @n+1)’ x>0 % A 1 whee Hifv

Test the convergence of the series

T 1.3.5..2n-1 x2n+!
a1 2.4.6..2n (n+1)

x>0

(d) @Wf(Z)=f(X+iy]=u[x,y)+iv(x,y}‘2'ﬁ3ﬂ%mﬁﬁ‘a‘?fﬁiﬁﬁlﬁ%‘Fﬂ'ﬂ,ﬁﬂﬁﬁlﬁﬂ
ﬁﬁaqlaazaﬁsqﬁaf(z}=sogzmmﬁﬁmﬂam%msﬁrm

State the sufficient conditions for a function f(2)= flx+iy) = u(x y) +iv(x, y)
to be analytic in its domain. Hence, show that f(z)=log z is analytic in its
domain and find ¥

(e) T =ARE < 3 TqH % R W A, B a0 C 6w 24, 24 991 20 THTE H ST FA]

®| 3R P % Wl AW § WA A, B W1 C 6 F: 2, 4 aen 1 1 8 a1 39 QO F
FE AAGH F WRA A, B a0 C 6w 2, 1

WS TR 1 AR P F 0 wdaw w1 gew
€ 30 ® am Q ¥ T iAW %1 Hew € 50 ¥, w9 e @ HEAEFAAT Y g F R
T A6 & Fohan wdam iR s

A person requires 24, 24 and 20 units of chemicals A, B and C respectively for
his garden. Product P contains 2, 4 and 1 units of chemicals A, B and C
respectively per jar and product Q contains 2, 1 and 5 units of chemicals A,
B and C respectively per jar. If a jar of P costs ®

30 and a jar of Q costs ® 50,
then how many jars of each should be purchased in order to minimize the cost
and meet the requirements?

(@) Trg FRT R 2p DR F o sl wg, o p w AT TG R, A p PR
T IR T A R

Prove that a non-commutative group of order 2 p, where p is an odgq ot
must have a subgroup of order p. 5
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(b) s o faft & 3w A fag P, 6, 3) F M x? +y? + 2% =4 A AR aw e
it 3 ifsr)

Using the method of Lagrange’s multipliers, find the minimum and maximum
distances of the point P(2, 6, 3) from the sphere x? +y2 +22 =4, 15

cos20

— _ dB I HH ifem)
5+4cosb e

(c) memﬂmﬁ“

2 i < ;
Evaluate n_ccE_ZB_ db using contour integration. 20

5+4cosf

Z3[x]

3. (o) g HifmfF x?+1, zs[x]ﬁqmmsﬁwgqa%mﬁanzsﬁmﬁsﬁmm< 7
x +

9 g4l 1 T 87 R

Prove that x2 +1 is an irreducible polynomial in Z;[x]. Further show that
Z3[x]
(x2 +1)

(b) Rrg BT FF u(x, y) = e*(xcosy- ysiny) T ¥ T GLH FHEE! B v(x, y) @
Hifse a1 wra favelis $eF f(2) F z % T H = S

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. 15

0 == M (fam M) fafy @ Ffafaa YRes Somm awen @ Fife

i FY Z =2x; +3x,
EHCRE

the quotient ring is a field of 9 elements. 15

X; +x5 29
X, +2x, 215

2x; -3x9 <9

Xy, X9 20

1 300 T ARG R7 A9 IW F T Wa )

Solve the following linear programming problem by Big M method :
Minimize Z =2x, +3x,

subject to
X +X, 29
X +2xy 215
2x; -3x5 <9
X, X5 20

Is the optimal solution unique? Justify your answer, 20
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4. (@) B FfU & (g b) = TR ok afed oF REE FeH S HOAeH, THEA
{lf(xﬂ—f(xzﬂle,xge[a,b]}'cma“im%l

Prove that the oscillation of a real-valued bounded function f defined on [q b]
is the supremum of the set {|f(x)) = f(x3)|: x;, x5 € [a b]}. 15

(b) TR f(2)= e ¥ fafwm fag z =0 1 Fifww Hfg qen 9% Ot Ao wor «1 73

z-sinz
w17 §Td hifg |
z
i i int z=0 of the function f(z)=—<___ and obtain the
Classify the singular point f(2) =
principal part of its Laurent series expansion. 15

(©) T v ¥ ey & emfa 5 FHerd ¥ w1 Ik 9@ 5 FE ¥ e i % R e
F H FQ F g (02 F) R g A Rm T B -

#d
A B C D E
4 9 4 12 4
15 11 20 &5 8
17 7 15 12 18
9 13 11 9 14
6 11 12 9 14

T G99 F AR & g, T&E FER F o w5 e veR R se? R s v
FA CE R 1w R, @ @it wEl A B d @R I 9 =Faw g o 36 Fik

:
<3< H B~

A department head has 5 subordinates and 5 jobs to be performed. The time

(in hours) that each subordinate will take to perform each job is given in the
matrix below :

Jobs
A B C D E
I 4 9 4 12 4

(15 11 20 5 8
Subordinates I |17 7 15 12 18

V| 9 13 11 9 14
VI 6 11 12 9 14

How should the jobs be assigned, one to each subordinate, so as to minimize

the total time? Also, obtain the total minimum time to perform all the jobs if the

subordinate IV cannot be assigned job C, 20
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wuve—B / SECTION—B
' YR
5. (@) z=f(x?-y)+g(x? +y) A QfesH Bl f a0 g @ freli H SAIFH FAhel
ERIEM

2 2
By eliminating the arbitrary functions f and g from z= fx?® -y +gx®+y)
form partial differential equation.

ﬁ?ﬂ% dy _ Y’ - X o it sREd x=0 W y=1 %I st A fafy ¥ w1 e
dx y?+x
(@ﬂﬁm)h=o.1ﬁ%§qx=o-4%mywm,amaa%ﬁ4wﬁ1maﬂ,miﬁrﬁm

10

2 .
Given dy =y—2_—£ with initial condition y=1 at x =0. Find the value of y for
y“+x
x=0-4 by Euler's method, correct to 4 decimal places, taking step length o
h=0-1.

(c) T-smurh siEfm o v F Frafileq Fens 1 gedie I & T8 Tafd 1§ H
(i) (634-235)5 —(132-223)4
(ii) (7AB-432);5 —(5CA-D61)4

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

(i) (634-235)g —(132-223)g
(i) (7AB-432);¢ —(5CA-D61);4 10

(d) mFEAA 1 T Te M 559H % g4 N oReha R @ 21 7 f R S T awn R s

1 i .
v,T=§m(r2+r292)amV=GMm(2—1&-%)mﬁﬂ§i,Wﬁtmmm%gﬁa
33w (r, 0) ¥, Tocta foRiw G & o drfgm (e %1 vy) o1 A4 9w 20 2| TR A
e aun tfiee wfemoll =) 39 Hifmg) @RI R

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=

V=GMm(L_l

2a r]' where 7, 6) are the polar coordinates of the planet at time ¢,
G is the gravitational’ constant and 2a is the major axis of the ellipse (th

path of the planet). Find the Hamiltonian and the Hamilton . g (the
planet’s motion, equations of the

%m(r"2 +7r262) and

10

(e) T WA WAE A, 2m FWA F OF WA z=2 @
z=2+i3ﬂ'(z=2—itr(famg|m_}{;ﬂm @?hmmmaaamm(m)

::;ni ﬂol;l;itrmotion, there is a source of strength 2m placed at z=2 and two
> ength mare placed at Z2=2+iandz=2-1i, Find the streamlines. 10
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y

. -x-y=0 % S0 e R A ERd FHER
6. (@ A @ —— 0 ¥ AR
322,4fi+4&=0ﬂ@$@mwmﬁm|
2 0xdy oy>

cface passing through the two lines z=x=0 and z =1=x~y=0,

: . . 9%z 9%z 0%z _ 0 o
the partial differential equation a—i -4 %0y +4 ay2 .

Find the su

and satisfying

-t e Rt & e el Frew
Tx) - X +2x3 =11
2x; +8xy —x3 =9
X —2Xxg +9x3 =7

£ 4 g I T T4 T I B iy ST 8 x; = X2 = X3 =0 effse|

(b)

Solve the system of linear equations
7x, - Xp +2x3 =11
2x; +8xy —x3 =9
X, —2xp +9x3 =7

correct up to 4 significant figures by the Gauss-Seidel iterative method. Take
initially guessed solution as x; = Xo = X3 =0. 15

(c) T H R 2 T Fifheh 73 H AU
L=%m(:fc2 +yz)—%m(w12x2 +wly?) +kxy
2, & m, wy, wy, k ¥ T T=A 6 T A, s g i

x =g, cos®-g,sinb, y=gq,sin6+q,cosHd

¥ 5@ gy, g, W A FHiEA § TH R gq, T TN =W 0 A TH, gy T gy F
AN T G A | i)

A mechanical system with 2 degrees of freedom has the Lagrangian
£ BT T I T
L-Em(x +yY )—Em(wlx +wiy?) + kxy

where m, w,, w,, k are con g
R o stants. Find the parameter
transformation P ® so that under the

x =qycosb-q,sinb, y=q,sinb+qg,cosbd

the Lagrangia’n in terms of gy, g, will not contain the product term q,q,. Find
the Lagrange’s equations w.r.t. q; and g, independent of parameter 6. 20
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7. (@ () WWWWWWH@(CNHWW=

f(X,y.Z,t)=x-y—z+J‘c-y-(t+§)

(i) SEE B

fxy Z)=x+(xX y+x-2)+2

@W(W@a)ww(ow)ﬁmﬁmmmw%m
G YRofl S5 |

i function :
(i) Find the conjunctive normal form (CNF) of the following Boolean

fx, y,z,t)=x-y-z+f-y-{t+§)

(i) Express the Boolean function

flx u z)=x+(i-§+:‘c-z]+z
in disjur_lctive norm

al form (DNF) and construct the truth table for the
function.

15

(b) Qﬁamﬁwﬁz@@@éaawﬂmﬁﬁmﬁﬁuﬁiﬁ%lﬁmﬁ@ww%
sRw wHaR A VR e st @1 7E Y 6 a 9 b FAS: T2 qen e i B 2
afe v2 >gg(b—a)%,aawﬁq%ﬁaﬂm%w@mﬁqyar@m

A perfectly rough ball is at rest within a hollow cylindrical roller. The roller is
drawn along a level path with uniform velocity V. Let a and b be the radii of the
ball and the roller respectively. If V2 > % g(b-a), then show that the ball will
roll completely round the inside of the roller.

15
(c) ATH YTt HHTHWT

207U _ 2

2u
ax% ot

=5

u
a

, O<x<L, t>0

.~

EaRn|
u0,t)=0, wul(L, f)=0,

4 Ju
U(x, O)‘xr [_a_)

ﬁﬁfﬁﬁﬁlﬁ‘g“amﬁﬁm

t>0

=1, O<x<L
t=0

Solve the partial differential equation
a? 8_2_5 = 8211 0
2 -&5, <x<L, t>0
subject to the conditions
u@®,t)=0, u(L,t)=0,

u(x, 0) = x, (Qu_) _
dt t=0 li O<x<L

t>0

20
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(@)

(b)

(©

SIRTF A GHIEHT
E?Ea-_‘_—‘azz +QE—§E[1+£)+E=0
ay? oxdy ox dy\ X/ X
1 fifiq w9 3 g FiT

Reduce the partial differential equation

32z 9%z +_§§__a_z(

ge 2 1+__1_]+E=0
oy? oxdy ox dYy x

X

to canonical form.

fo-faf (open-whifew) ffd @ sfa [0, 3] #, FHIEM logjoRx+])—x% +3=0F TH
Tt %1, SNHe % 6 TAMI T |, s1firerem iR |

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

T S B B Tl % oieta A 8 (velocity field) u =c(x? -y?), v=—2cxy, w=0
AR G T T T 2 T8 o e B T A &, o o sed i i,
@ zsRimmsm e s@ B, =0=B,, B, =-g &I

Determine under what conditions the velocity field u =c(x? -y?), v=—"2y,

w =0 is a solution to the Navier-Stokes momentum equations. Assuming that
the conditions are met, determine the resulting pressure distribution, when 2z

is up and the external body forces are B, =0 =By, B, =-g.

%k Kk
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