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MATHEMATICS
Paper—I
Time Allowed : Three Hours Maximum Marks : 300
INSTRUCTIONS

Each question is printed both in Hind! and in English.
Answers must be written in the medium specified in the
Admission Certificate issued to you, which must be stated
clearly on the cover of the answer-book in the space
provided for the purpose. No marks will be given for the
answers written in a medium other than that specified in
the Admission Certificate.

Candidates should attempt Question Nos. 1 and 5, which
are compulsory, and any three of the remaining questions
selecting at least one question from each Section.

The number of marks carried by each question is indicated
at the end of the gquestion.

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

Symbols/ notations carry their usual meanings, unless
otherwise indicated.

Important Note : Whenever a question is being attempted,
all its parts/sub-parts must be attempted contiguously. This
means that before moving on to the next question to be
attempted, candidates must finish attempting all parts/
sub-parts of the previous question attempted. This (s to be
strictly followed.

Pages left blank in the answer-book are to be clearly struck
out in ink. Any answers that follow pages left blank may not
be given credit.
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1. (a)

(b)

(c)

(d)

Section—A

Define a function f of two real variables
in the xy-plane by

1 1
x3 cos— +y3 cos —

Y X 0)
— or x, y#

fle Y=, x“+y

0 , otherwise

Check the continuity and differentia-
bility of f at (0, O).

Let p and g be positive real numbers

such that l+—1— =1. Show that for real

P 4q
numbers a, b2 0

Prove or disprove the following
statement :

If B={b, by, by, by, b} is a basis
for R° and V is a two-dimensional

subspace of R®, then V has a basis
made of just two members of B.

Let T:R® 5 R® be the linear trans-
formation defined by

T, B, ¥) = (e +2B8 -3y, 200 +58 -4y, o +4B +¥)

Find a basis and the dimension of the
image of T and the kernel of T.
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QUg—F

1. (%) xy-99qa ¥ Q) grafas 90 & e [l

1
x? cos~ + y3 COS —

Y X
2, 2 x y#0 7

flx Y =1 x“+y

0, 339

g gfeme €y (0, 0) W £ & Wiad 3R
Masadtaar i site Hifse 12

(@) T &ifde p 3R g T waTgs arafas Gt
2 Lilo1 2 ovise f5 o demsi

P g
@b?O%%QabS—anﬂ%l 12
P q
(M) frafafes =5 *) fag S sgyar saw gued
Hifsm - 12

afe R® & fo@ B = {by, by, bs, by, bs) T
3MUR B IR Vs fg-fadflg suamf® @ R° H,
a V& TF JMUR 2P0 1 B & Shadl 9 geedi 9
91 g1 2
(@) 1M s 7:R® S R = Was suram 2,
=il
To, B, y) = +28-3y, 20 +5B -4y, a +40B +y)

o gfonfyd 21 T # 1y 3R 7 & wfafam =
T 3Ty 3R fam 3 $Hifsm) 12
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(e} Prove that two of the straight lines
represented by the equation

x> +b3c2y+cxy2 +y3 =0
will be at right angles, if b+c = -2.

2. (a) (ij Let V be the vector space of all
2x2 matrices over the field of
real numbers. Let W be the set
consisting of all matrices with zero
determinant. Is Wa subspace of V?
Justify your answer.

(i) Find the dimension and a basis for
the space W of all solutions of
the following homogeneous system
using matrix notation :

X; +2x5 +3x3 -2x4 +4x5 =0
2x) +4x,5 +8x3 +x4 +9x5 =0
3x) +6x, +13x3 +4x, +14x5 =0

(b) () Consider the linear mapping
f:R? 5 R? by
fle y)=Bx+4y, 2x- 35y

Find the matrix A relative to the
basis ((1, 0}, (0, 1)} and the matrix B
relative to the basis {(I, 2}, (2, 3)}.

(ii) If A is a characteristic root of
a non-singular matrix A, then

Al

prove that N is a characteristic

root of Adj A.
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(5) fug Hifse T adftamm

x® +bx’y+oxy? +yd =0

F frefia =y @it & @ @ 9w | Erf,
IR b+c=-2 7

2. (&) (i)

(1)

(ii)

T efifse v andfas deaet & 81 W
wfi 2 x2 AR A wflew wwiE R WA
s W @ anfore afga @ft aregg
FTeN 9= &1 T W U IuEnte @ VY
I IW & 94 | q A

frafafgs auua fiem & @ g &
s W & fou oo TR #1 sue
Fd 7T fom o ws amum 3 Hifa

Xy +2x5 +3x3 -2x,4 +4x5 =0
2x), +4x5 +8x3 + x4 +9x5 =0

3x; +6x5 +13x3 +4x,4 +14x; =0

fix, yy=Bx+4y, 2x-5y) T IE®
FIGICEL f:]Rz—)le . fa=Er &)
M (1, 0), 0, 1)} ¥ w=ita IR A
AR Emr (L, 2), 2 3) ¥ w=fEa
e B qid i |

I ) HpOuEm FAHE A F TH
mm@%a,amm&%"

% afenaiieE gu 2 Adj A 1

12

12

12

8
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fc] Let

1 i 2+1i
H=| -t 2 1-i
2-1 1+i 2

be a Hermitian matrix. Find a non-
singular matrix P such that D=PT HP

is diagonal. 20

3. {a) Find the points of local extrema and
saddle points of the function f of two
variables defined by

flx, y)=x® +y° -63(x+y) +12xy 20

(b) Define a sequence s, of real numbers
by

n : 2
_ 2 (log(n +t)—logn)
n = n+t
i=1

Does lim s, exist? If so, compute the
n -

value of this limit and justify your
answer. 20

(c) Find all the real values of p and g
so that the integral _[;xp[log )9 dx

converges. 20

4. [(a) Compute the volume of the solid

enclosed between the surfaces

x? +y® =9 and x? + 2% =0. 20
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(m) §F it

H =

1 i 2+i
i 2 1-i
2-i 1+i 2

wF Efifdl 3egg B UF UR oA IS P
! 31d Fifse f6 D = PT Hp fawpoff &1 20

3. (&) fix y)=x3+y3 -63(x +y}+12xy AR
qfenfid € =0 & wer £ F THE T T &6
fargant ait vy fargatt =1 3@ Fifsm) 20

@) s, - i (log(n +1} - log n}? - &
i=1

n+t
qEmat & EEH s, i giomm difww) wm
lim s, %1 fre 37 3fe T &, dt 5@ d@m &

n—»eo

T &7 dfdea e i 2799 S & ue °d a5
TEA TS| 20

(M) p 3 g & wft grEds = w@ F@ Ff,
W&Wﬁx*"(logi}q dx AR F:X | 20

4. (F) ygt x?+y?=9 3R x?+2z?=9 & &=
gftag 3 & 3Tad F1 ufigem Hifan 20
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(b)

(c)

(b)

(c)

A variable plane is paraliel to the plane

£+g+§:0

a b c¢
and meets the axes in A, B, C
respectively. Prove that the circle ABC
lies on the cone

y2(9+£]+m(£+g]+xy(g+9]:0 20
c b a c¢ b a

Show that the locus of a point from
which the three mutually perpendicular
tangent lines can be drawn to the

paraboloid x2 +y? +22=0 is

x? +y2+4z=l 20

Section—B

Solve

dy 2xye(x/y)2

dx 20 o/ 07) gy 2o/ 4P 12

Find the orthogonal trajectories of the
family of curves x? +y? = ax. 12

Using Laplace transforms, solve the
initial value problem

y'+2y'+y=e’’, y0) =-1, y'0)=1 12
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(@) U& R 9¥dd 374 "4Add

£+2+E:O
a b c

F AR & W FA: A, B, CH @& @ fiyeran
21 fag Ffs % 99 ABC, 7%

b ¢ C a b
yz(—g+—gj+zx(a c)+xy[b a) 0
W fer 21 20
(M) zwigy f& ™ W@ fag, W@ d waEeRs
x2+y2+zz:oa$?ﬂ-—rmammﬁ—%@ﬁ
d=h 1wt &, F1 fagey X% 4y +42=1
2 20

Qus—34a

5. (%) ¥d & . 12

dy zxye{x/ylz

dx 20 4 o9y L 0x2elx Y
(@) a&-Fal x? +y? = ax & O ygut H
I Fifsm) 12

(7T) IY EU F FEEE Fd g gRfRE WH
Ll

y'+2y +y=e’’, yl0)=-1, y'[0) =1

F A HITT) 12
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(d) A particle moves with an acceleration

il )c+{14
x3

towards the origin. If it starts from rest
at a distance a from the origin, find its
velocity when its distance from the

... a
origin is 3

fe) If

szzy

—’

o
Z1 —21231' + xz%k

—’

5222?+y}~x2£

find the value of aa

6. (a) Show that the differential equation

2

x oy

(AxB)at (1,0, -2).

Rxylogy) dx +(x? +y*yy? +1)dy =0

1s not exact. Find an integrating factor
and hence, the solution of the equation.

(b} Find the

general

solution

equation y” -y~ =12x? +6x.

of

the

{c) Solve the ordinary differential equation

xx-Yy ' -Rx-1y +2y= x?(2x-3)
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-

(1) UH FH @0

a*
T x+x—3}

F gy 3ITW A Ta F@ B AR

E R

e @ ITW A gl @ A Y& H, A IFH |

gaﬁiﬁmméﬂﬁmﬁmt

A= xzyz?—szSj +x2°k
B=2zi +yj - x*k

(AxB) ® WM

@ (1,0,-2) W >

it |

X0y

6. (%) euizu o Iawe giwm

12

FId

12

2xylog y) d.x+{.7c2 +y2\}y2 +1)dy =0

JUTaed gl &1 WHWheH U §id hISTC
AU TR H FA T B

(@) wiiwm y” -y” =12x% +6x F AGH
e i)

(1)  FIURY 37l FHIR

x{x-1)y” -2x -y +2y = x> 2x - 3)
! 7 Ao
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(@)

(b)

(c)

(a)

A heavy ring of mass m, slides on a
smooth vertical rod and is attached to a
light string which passes over a small
pulley distant a from the rod and has a
mass M (> m) fastened to its other end.
Show that if the ring be dropped from a
point in the rod in the same horizontal
plane as the pulley, it will descend a

: 2Mma :
distance — before coming to rest.
M~ -m

A heavy hemispherical shell of radius a
has a particle attached to a point on the
rim, and rests with the curved surface
in contact with a rough sphere of
radius b at the highest point. Prove that
if 2>s/§—1, the equilibrium is stable,
a
whatever be the weight of the particle.

The end links of a uniform chain slide
along a fixed rough horizontal rod. Prove
that the ratio of the maximum span to
the length of the chain is

1+41+p2

Tl

ulog

where u is the coefficient of friction.

Derive the Frenet-Serret formulae.
Define the curvature and torsion for a
space curve. Compute them for the

space curve

3

x=t y=t>, z=2t

(AN

Show that the curvature and torsion are
equal for this curve.
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7. (%) TEUE m H T A 904, UH THT Haitn
BE T YU AT & I T® v Wl woh En @
31 g1 2 1 ¥ A gt a W um B fredt w A
T 2 M Twme @ i w emm
M (> m) 981 %37 2 Tuige & afe aom # 33
T ux UH fog @ i fon s = fcht & s
goad H @, @ foreeeen 9% 9get 8 @ ag

aaaqﬁ;szz e N 3ar a1 20
—m

(@) B a F ww Wil aniiid 9d & o w s
fag W €& F0 31 330 2 3 | @i, B b
F UF G Mo & 9y I=an fag w awd d
w9 T% g8 W o gen ¥ fag Fifa fF afe

E>J§—1a,a‘rwmw¥n%aﬁ%ﬁiﬁ,

a

TR ) & 2t 20

() & THEEEH g (IH) F R A Fia
3eg Gel Afes 3 & ww-gr g &1 fug
Fifsig T stfvman fagfd o1 97 & =g @

2
Wulog{L__ \/;*“J 2, STl o

2l 20

8. (%) Whde-tie ®ie e HIfeIw| 3w 5 & fow
gl R famea i gfoarer difsu s 9%

x=t y=1t2, z=—§~t3

% fou 39 afteem fifSw) gwize % @ 9% &
foru aspar 3t famftea aueT §) 20
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(b} Verify Green’s theorem in the plane for

§.l0 +y?) dx + x2dy

where Cis the closed curve of the region
bounded by y=x and y = x°. 20

(c) IfF = y? +(x-2xz)}? —xyz, evaluate
H[%xl_;)- nds
S

where S i1s the surface of the sphere

x? +y2 +22 =a? above the xy-plane. 20
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(@) fc[[xy+y2)dx+x2dy]3€ﬁ—mwﬁtﬁqaa
THY 1 G A, Fel CHId aH 8, Y = X
3 y = x? W AER IR | 20
() Hﬁﬁ=y?+[x—2xz]}?—xyl_c+,ﬂzf

Hﬁxﬁ’]-ﬁ’dg

S
& uEEA #ifv, W' S T
x2+yz+zz=a2$lxy—mﬁw?ﬂ§_m
2 20
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1L o
T -q3—I
qHg : A Hu? quie : 300
3L
Y gu et 3t st el F wur 24

I & I 3 eI 1 for@ SR wifen, forae 3g@ e yEv-u3
g faar T 8, 3R 3@ 9w F1 WP 3@ IN-YWE F -8 W
ifea ffde sy @ fagr sA1 afEn) wawr-93 @ 3fgfaa qream &
fafes arg fadt aregn 4 for@ o 3w W Fi¥ 37 T8 i)

%7 g&ar 1 IR 5 3fard &1 T/ 3 4 @ 39F @S @ FH-8-F9
UH J¥ A (gl d19 991 & I difrny

I&iF J¥ & forg fAaa 31 997 & 7 ° o &)

afe TvaE gl, a Iuge ksl F wEH FW awr FH e
#Fiforg i

gt /qad gafera sl 4 w8, 1=y fAfde 81

fasty A3y : 78 savas 2 fa o9 ot fadt g3 FT I 2 @ &, ad
39 99 & gt P /3g-9pit & I @ry-4ry 2) sge 3 aw d fa
3T FE FT IW fogd & o oml @gd @ @@ fied w7 & ot
WP /39-9PT & IR A9 g I/ 39 919 F FIE & I FHo
IW-g&a 1 @rclt I8 gu 5l #! ¥E 4 WE &Y q e g} @redt
@2 §U 981 & a for@ gu I & 3% 7 R &1, Uar g g 8

Note : English version of the Instructions is printed
on the front cover of this question paper.
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Section ‘A’

1. (a) How many elements of order 2 are there in the
group of order 16 generated by a and b such
that the order of g is 8, the order of b is 2 and

bab' =a'. 12

(b) Let

. T i 1
= i —<xg =,
[, (x) = {sin ' if =X

Show that f (x) converges to a continuous
function but not uniformly. 12

(c) Show that the function defined by

x ys(x+iy) 220

is not analytic at the origin though it satisfies
Cauchy-Riemann equations at the origin. 12
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2 L]

Tw

1. (%) a @R b & gR7 Ao T 16 F a9g § A
2Fqa e Wk o wk g,

bR TR 2R pah =a' A 12
(&) wr fifsg
0 afz x <—1—
: n+l
£,(x)= 1 sin%,qﬁ ;lTl-sx:E-;lt-.
| 0 afs x>—
ufeg & £,(x) "o v sfimfa & &,
9] CFEHTT TR | 12
(1) =iz f&
y (x+zv),-2¢0
f(@)=1 x%+y°
0, =0
¥ gRT afonTiE werm I aT v w8 g,
wﬁﬂﬁwqtﬁaﬁ-ﬁwﬁmﬁwﬁahnqa
 FET R | 12
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(d) For each hour per day that Ashok studies
mathematics, it yields him 10 marks and for
each hour that he studies physics, it yields him
5 marks. He can study at most 14 hours a day
and he must get at least 40 marks in each.
Determine graphically how many hours a day
he should study mathematics and physics each,
in order to maximize his marks ? 12

b4 " 6
(e) Show that the series Y, (z N l) n" is conver-
n""

gent, 12

2. (a) How many conjugacy classes does the per-
mutation group S of permutations 5 numbers
have ? Write down one element in each class

(preferably in terms of cycles). 15
(x+ y)2 ,
®) Let f(x,y)={3Z7,2 T )0, 0)
I, if (x, y)=(0, 0).
a ,
Show that g and —f exist at (0, 0) though
ox dy
S(x, ¥) is not continuous at (0, 0). 15

(c) Use Cauchy integral formula to evaluate

J.( 5 —rdz, where c is the circle |z]=2.
Z+

15
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() it F 2fafER o v afvr &1 g FA
qT, IS 10 e Y ofe S & ok I
N & som F ™ 92 F fou saR
5 st @ grfw @t &1 3w gfafew offvs &
#ferE 14 992 3T F gEHAT € A{R 99 oy
TAF W FH T FH 40 5F ITH FAT JAETF ¢ |
mhaa: fufor fifso fa saad st @
At &7 & fog, sowr gfafe e
T2 7fure 3% faraa wo2 sifaeh 1 snemaa aar

TTRT | 12
(¥) Tuifs for sy ):(ml) n® i &1 12

2. (F) 5 Rl & FHIT F FANT G Sq F fohaA
a3 B9 € 7 9s 91 A UF a« fafen

(IR BT TFH F €7 H) 15
(@) = Siforg
2
X+

f(x, y):[(xz +J?2 , afg (x, y) 2 (0, 0)

1, afg (x, y)=(0, 0).
me%g—i ﬁtgf; m(0,0)ﬁaﬁa%wﬁ
fx, y) HIT TEI (0, 0) W | 15

e3
() J(H
wreT gea $IRY, Tt e 39 (2| =2 81 1S

i)4 dz, 1 HEATEHT A & [og it TR
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{d) Find the minimum distance of the line given
by the planes 3x+4y+5z=7 and x-z=9
from the origin, by the method of Lagrange’s
multipliers. | 15

3. (a) Is the ideal generated by 2 and X in the poly-
nomial ring #[X] of polynomials in a single
variable X with coefficients in the ring of inte-
gers &, a principal ideal ? Justify your answer.

15

(b) Let f(x) be differentiable on [0, 1] such that

(1) = f(0) =0 and _l[fz(x)dx= 1. Prove that
0

|

xS ()ar=—t- 15

l X
(c+1)(z+3)

(¢) Expand the function f(z)=
Laurent series valid for
() 1<|z|<3 di) Jz|>3 (i) 0<|z+1]<2
(iv) |zj<1 15

(d) Evaluate by contour integration

I—T do
0 1-2acos0+a

> a’ <1. 15
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(9) a9aeli 3x +4y+ Sz=T R x—-z =0 F T
@Y F, AU & Uikl i & & g, SgE A

AAH g A S | 15

3, (%) Qifenl Z & aom A el et e WX A
JEI & Sgys 90 Z [X] # 2 sk X & T

et ISt FT e UrSHrereil et & 7 a1

I & TH H dh Jeqa e | 15
(&) s o & () saaert @ [0, 1] W, W fE
f(1)=f(0)=p3ﬁT}f2(x)dx=l.ﬁﬁgﬁﬁmﬁﬁ

0

i

({ xf(x)f'(x)dx=-1. 15

|
() mf(z)—(z+l)(z+3) 0
(i) 1<|z|<3 (i) |z|>3 (i) 0<|z+1|<2
(iv) |z|<l & fog &, &RE &t & wER
Hifore | 15

() e GATEHEA & I qedieA B

27 46 )

I= | > a? <1 15
o 1-2acos0+a
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4. (a) Describe the maximal ideals in the ring of
Gaussian integers Z [i] :{a +bi|a, be Z}

20

(b) Give an example of a function f(x), that is
not Riemann integrable but | f(x){ is Riemann
integrable. Justify. 20

(c) By the method of Vogel, determine an initial
basic feasible solution for the following trans-
portation problem :

Products P, P,, P, and P, have to be sent to
destinations D,, D, and D;,. The cost of send-
ing product P; to destinations D}. is C i where

the matrix
10 0 15 5
(CGil=]7 3 6 15].
0 It 9 13

The total requirements of destinations D,, D,
and Dy are given by 45, 45, 95 respectively
and the availability of the products Py, P,, Py
and P, are respectively 25, 35, 55 and 70.

20
Section ‘B’
5. (a) Solve the partial differential equation
(D-2D){(D- D) z=e**. 12

(b) Use Newton-Raphson method to find the real
root of the equation 3x = cos x + [ correct to
four decimal places. 12
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4. (F) TSEE QUITRI
zli|={a+bila be Zz} & @ | stae
TurstTAerdl T ot I | 20
(@) B f(x) T TH UET ISR FEA T,
AU aeTEeRE 7 & w’g | f(x)| THE
THTFEAT BT | IO IHT ST | 20
(n)ﬁmﬁ%ﬁwﬁaﬁwﬁﬁq,aﬁaqﬁﬁﬁx
¥ g, anchre s aned g & feRe
I ;
IR P, P,, P, . ¥R P, & W= Dy, D, ¥R
D, T ST & | SR P, FY AT D, WF H
$ a C; €, ST AT

[10 0 15 5
[c;]=]7 3 6 15|
0 11 9 13
e Dy, D, T Dy T A ATERTRAT FHAL:

45, 45,95 &, X TATRL P, Py, Py AR P,
STFEITT FHA 25, 35, 55 AR 70 € | 20

@z ‘@

5, (%) oy saswa gHIET
(D-2D)(D- D) z=e TRBI 12
(@) GHIE 3x = cosx + | &, AR AT SIHl
aF HeY, qAtaE Tl ATH A & oy, -
twee f3fYr a1 g Ao | 12
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(c)

(d)

(e)

6. (a)

6))

(c)

7. ()

Provide a computer algorithm to solve an
ordinary differential equation -:—?—' = f(x, y) in
Y |

the interval {q, b} for n number of discrete
points, where the initial value is y(a) = .
using Euler’s method. 12

Obtain the equations governing the motion of
a spherical pendulum. 12

A rigid sphere of radius a is placed in a stream
of fluid whose velocity in the undisturbed state
is V. Determine the velocity of the fluid at any
point of the disturbed stream. 12

Solve the partial differential equation
px+qy = 3z 20

‘A string of length [ is fixed at its ends. The

string from the mid-point is pulled up to a
height k and then released from rest. Find the
deflection y(x, #) of the vibrating string. 20
Solve the following system of simultaneous
equations, using Gauss-Seidel iterative
method :

3x+20y - z = ~18

20x+ y-2z =17

2x — 3y + 20z = 25. 20

d
Find ﬁ at x=0-1 from the following data :
x: 01 02 03 04

y: 09975 09%00 09776 09604
20
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(W)WWH&WW%E:f(Ly)@TW
X

[a, b] ¥, swre fagst & » &y & Fo, TER
 ffr W we = g, R & g o

y(@)= o 8| 12
(v) Weiw Aasw f afd & Faaw w1 A
arftEel &1 g drfa | 12

(3) B o ¥ UF 3¢ T Y 7w U axe i g
¥ var Smar 8, et ol e A v e
6 o o faeey arT & fEd @y woaw

frafon &ifso | 12
6. (%) Frafafem «ifirm saww wileor &1 o
1 px+qy =32 20

(@) war [ &1 0 q 39 il il W) FuT gar e |
Sa% wur fig & 3= & IF WA FW @i
waT & ok SES A fauwEen @ gig R
T & | SuEe A & @89 y(x, ) WEA

Ffor | 20

() mIE-ad TRl il e e W
gma&mﬁ ¥ frafofes ox &1 &
o .

x4 20y - z = I8
206+ y-2z= 17"

2x - 3y +20z = 25. 20
L e dy
1. (%) ﬁwi%-rﬁqamaé A x = 0-1 TF I .
x: 0Ol 02 0-3 0-4
y: 09975 09900 09776 09604
20
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(b) The edge r = a of a circular plate is kept
at temperature f(8). The plate is insulated so
that there is no loss of heat from either surface.

Find the temperature distribution in steady
state, 20

(c) In a certain examination, a candidate has to
appear for one major and two minor subjects.
The rules for declaration of results are : marks
for major are denoted by M, and for minors by
M, and M, If the candidate obtains 75% and
above marks in each of the three subjects, the
candidate is declared to have passed the
examination in first class with distinction. If
the candidate obtains 60% and above marks in
each of the three subjects, the candidate is
declared to have passed the examination in

first class. If the candidate obtains 50% or
above in major, 40% or above in each of the
two minors and an average of 50% or above in
all the three subjects put together, the
candidate is declared to have passed the
examination in Second class. All those
candidates, who have obtained 50% and above
in major and 40% or above in minor, are
declared to have passed the examination. If the
candidate obtains less than 50% in major or
less than 40% in any one of the two minors,
the candidate is declared to have failed in the
-examinations. Draw a flow chart to declare the
results for the above. 20
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(¥) TF &R @2 & FAR r= g AW £() R
TET AT & | ©IE FATeT & anfes fhet s gw @
Fout &Y gfs 7 @Y | et smer § any e
ATeA HifeT | 20

(7) T a9 aeT #, IEiEaR S U A9 A al
AR ey & 9len 37 gy 3 | oRum &
g & frem & for Ao & fo o= M, & g
At AR F for ek M, o M, & T fafea
fru sma £ aft «F IeleaR dm fawar |
75% AT IAF FAL Ak TH HIGT & a7 ITRI
‘uree faz Rfewwm’ 9fva famar smar 21 afg
IHIEE & diFT faway § 60% X I F=F

 foea €, Y IwiieaR Y 'wuw Ao ¥ qrE iy
forar s @ | afE SuieaR w1 AR A 50% aT
U, AT AR H 40% AT T 3k TH B4 &,
oAt it sy 3 areiet &Y sitem § 509 a1 IR
¥ I B 8 ar oger fedt Sy F 9
aifi frar smar & | I a SHEEERT #@, S
A & 50% a7 FIT A ATEAA A 40% AT F9K
9 IH & 3, TE it forar srar 21 afg
IEiea Y Ao H 50% & a7 gy it e A
40% ¥ & A ¥ BT & a7 39 SEHIER H
‘%’ aifie ferar StraT 2 | SURIR & wicormar &
YO A & (¢ U ga1g 9 SR 20
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8. (a) A pendulum consists of a rod of length 2a and
mass m; 1o one end of which a spherical bob of
radius a/3 and mass 15 m is attached. Find the
moment of inertia of the pendulum :

(i) about an axis through the other end of the
rod and at right angles to the rod. 15

(i1) about a parallel axis through the centre of
mass of the penduium.

(Given: The centre of mass of the
pendulum is a/12 above the centre of the
sphere.] 15

(b) Show that ¢ = x f(r) is a possible form for the
velocity potential for an incompressible fluid
motion. If the fluid velocity 7 — 0 as r — oo,
find the surfaces of constant speed. 30
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e

8, (F) FATEH 2 FAE A F AR TTAA m &
F BT & | IOF @& R = Frur /3 3K
T 15 m &7 T JATER A 8T gaT & |

i T T F5e et Avept Fifora
() B F g R & &iwr @ o aet s 2%
¥ GUEW A & TAE | 15
(i) F F FURF-F5 F ST § GAEG 9
¥ T4 |
[TF : AAF &7 TAF-F7 NAF F g
¥ a/12FWRY 15

(7) g ¢ = x f(r) TF sedtea aee wfa & an
frasfrwaEsrg iagk$@ ro o, 38
e AN 7 — 0 B, & safidt R & guf #
HTeH I | 30
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gaa : T o qurter : 300
TR
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39S gavr-97 § (9T 37 8, 3K 79 AreAs F7 ¥ Joold
TR -J&TF & JE-99 T siferd [l & o @91 amr
q1feq | gavr-o7 W Ifcerfad aneaq & sfafes s faat
AT 7 for@ T IO) 9 #18 HF AT Aot |

QYT FSIT ] TS5 dfFard & ) ardht g9 ¥ & gdF que @
FH-T-FHH QeF G GAF [ag) diT oAt & JoT &g |
iz 1T g Al FIYTH AIFHST FT FIT HIo1q T9qT FAHT
fafde #ifsre |

ya?'cgaﬁza%ﬁﬁ%ﬁﬁﬁmf? ST T SIUT T FET
T gt |

TqT g9t & FF g E |

5 937 99 & GIY SHHIGART & I9FIT & [T a1 91 g
%Imsﬁzafrawma?ga‘a?gwwﬁmwm
qfeiT & ary Jost avE AT &

ag T § f sa Wt frdt mea T Iac @ gl, aw
I T9T F a9t ar /IT-9TT F Fa< arI-arg T |
gaeT f qg & fF srrer 737 @7 I} foraa & forg smr
aﬁ#ﬁ%ﬁm#%ﬁmﬁ/w—wﬁ%m
AHIH g T | 59 97 T &8 & Fifsrg |
mﬁw#ﬁﬁagﬁﬁ%w#m
él@ﬁ@égmﬁ%w%@gm%wvﬁq
7, QAT & qFar € |

Note : English version of the Instructions is printed on
the front cover of this question paper.







