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INSTRUCTION :

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section —B. There shall be compulsory Four subjective type
questions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section — B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2.  The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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@ug — A / Section - A

1. G 3uEgg s afem i) firg iR 6 waferm wxs =1 weis Suage g g 8l
T <hifere fop 3uemg [10]
H = {0, 3}
TUE (Z,,, +) 1 G ITEE & 41 |
Define a normal subgroup. Prove that every subgroup of an abelian group is normal.
Determine whether the subgroup
H = {0, 3}
of the group (Z,, +) s normal.

2. HISU ST SN WY fRARaT qen ST THY W Wi W WHERS S 9 9 i) [10]

2 i
9Sc(z—1)(z_z) ‘)
SE CH |z =3 3
State Cauchy’s residue theorem and evaluate the integral

Where C is the circle | z] = 3, using the residue theorem.

3. agd-wie v e e w1y e (0.2) W AW Tra ER, afg [10]

L _

” =x+3,(0)=1

Using the fourth-order Runge-Kutta method, find the value of »(0.2) given

P _ _

o =x+y,y(0)=1

4. ol o % Rre e & i et fafay qur se s wgi st s Hifng) s
YT Y TR § W [ 9T G Siersh ohi T ST GHTeR SR it [10]

State Lagrange’s equations of motion for a conservative system. Clearly explain the
‘terms involved. Using Lagrange’s equations, derive the equation of motion of a simple
pendulum of length / oscillating in a vertical plane.

GAN4-MT 2 T

2MT00014



O30

T

1.

a)

b)

b)

@©Ug ~ 9 / Section-B [4 x 40 = 160]
T YIH WA uere o Tt Afeer e gedteor & avis 1) [20]

Derive Navier-Stoke’s equation of motion for a viscous fluid.
Tuitsy Fop forelt ot wered 3 we Wi Y opet ol W uRade oY o, STl eaTe gry Een
vt fopu U R & SO g ], W9 W o Heeh 8y [20]

Show that the rate of change of total energy of a portion of a fluid is equal to the

work done by external pressure on the boundary provided the external forces are
conservative,

5o W1 Uoh GOIHH TS ‘2’ o Wk 318 TTiet % B §U & ofR 3okt st wag W foF firsn
‘b’ o1 Hebfee Mien 7, fed M R T@ p % 1l B ga W WS o war fparsfier wE
81 T S AT ST Tohige Tt § Freps T & e Tiiet WX igard vifer 3R 3rrergof
far e & B [20]
A mass of liquid surrounds a solid sphere of radius ‘a’, and its outer surface,
which is concentric sphere of radius ‘b’, is subject to a given. Constant pressure
p, no other forces being action on the liquid. Then solid sphere suddenly shrink in

to concentric sphere; it is required to determine the subsequent motion and the
impulsive action on the sphere.

T (x+a)f +(y-4a) =8 % & § TF g5 iy & it y-a1 % Wy forg
(0, 30) W S % T & R0 T T A Bl 81 @] e a9 e

f‘[( Hada) |yt ]%l [20]

3c:—n3c>z)2-|—y2 x2+(y—3a)2

Within a rigid boundary in the form of the circle (x + ) +(y —4a)” = 802, there

is liquid motion due to doublet of strength p at the point (0, 3a) with its axis of y.
Show that the velocity potential is

[t

x-3a) +y* x* +(y—30:)2
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3. a) ~geA-THEE % Taflr 1 vt B wefieRr 44— x — 10 = 01 A T LS I 6
Frer T T 4= 2% Fhe Bl [20]
By using Newton-Raphson’s method, find the root of the equation x*—x—10=0
which is near to x = 2, correct to three places of decimals.
b) el falty w1 wam sk gHfier 3x— cosx— 1 = 0 ) & ity [20]
Solve the equation 3x— cosx— 1 = 0 by applying iterative method.
4. a) I TR EE g H g R R v o Iy 2 & el g R
&l [20]
s (in m) 0 10 20 30 40 50 60
v{in m/s) 47 58 64 65 61 52 38
Rpee 1/3 Foem &1 30 e 60 Hiet 6 amEn 8 @R 9T THg 1 SIHE TS|
The velocity v of a particle at a distance ‘s’ from a point an its path is given by the
table below.
s(in m) 0 10 20 30 40 50 60
v({in m/s) 47 58 64 65 61 52 38
Estimate the time taken to travel 60 meters by using Simpson’s 1/3 rule.
b) @Gﬁg@ﬁﬁw%mgsmxdx % STATE A T 70T L [20]
Calculate the approximate value of .[03 sinx dx by Trapezoidal rule.
| 1
5. a) Al f(x) T G T A NG 44 R, £0), A1), () IRSQ)FTRA [ f(x) dx
! U §U T & | 3& wioma =T swiv s e [20]
2 1
j} fx)dx= EZI[—f(o) +13£(1)+13£(2)~ £(3)]
If f(x) 1s a polynomial is x of third degree, find an expression for Lj f (x) dx in
term of £(0), (1), f(2) and f(3). Use this result to show that
2 1
L f(x)de= E[—f(o) +13£(1)+13£(2)- £(3)]
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6. a)
b)
7. a)
b)

e Tareti & wgg i Mt gt «0% § 5 HiRm) [20]
x+y+z=9

2x—-3y+4z=13

Ix+4y+5z=40

Solve the system of linear equations by using Gaussian elimination method
x+y+2z=9

2x-3y+4z=13

3x+4y+ 52=40

dx
mez_yzz E [20]

dy  dz

Solve x2~y2 = yz 2x 22 .

z= 0% WHIT gac % IER & WY 39 uirese % F 2 + 12 = 2 tana W
ST W8T 9 e [20]

Find the orthogonal trajectories on the cone x2 + 32 = 22 tan?q. of its intersection
with the family of planes parallel to z = 0.

e fafer g stifires Siaw wefiemu
pzx(x—1)+2pqu+q2y(y=—-})—2pxz-2qyz+z2 = () %1 B B [15]

Solve by Charpit’s method the partial differential equation

pzx(x—1)+2pqu+q2y(y—1)—2pxz—2gyz~+~z2 =0

ST WeITE FefteR & HIT R[a ”J %—E‘- 3T = iRt o forfty g ge Shifdrg)

ox? )

[10]

2,
Find the general solution of heat flow equation R[Z 5 ] = % by method of
x

separation of variables.
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¢) Ffalan srawet wrfiem @i ga il [15]

{(2xy+y2)+yz+zz}dx+[(x2 +2xy)+xz+zz}dy +-{xy+2xz+2yz}dz =(

g FIRTTHEP, Q, R, %, y, z % Guerd wer 8| A hiforg 1 =g wefieste qot /adts
(exact) B d(x, y, 2) T shifor Tour ot gt Feprferu)

Solve the differential equation
{(2xy+y2)+yz +zz}dx+{(x2 —z—2xy)+xz+zz]dy +{xy.+.2xz +.2yz}dz =0
Show that P, Q, R are homogeneous functions of x, y, z. Verify that the equation is

exact, i.e., a total differential equation. Find the potential function ¢(x, v, 2) and
hence obtain the complete solution.

0000

GAN&-MT 2 AN

2MT00014



