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INSTRUCTIONS \\

>

Each question is printed both in Hindgs Q}d
in English.

Answers must be written in th edium
specified in the Admission Cer@iie issued
to you, which must be state arly on the
cover of the answer-boo in the space
provided for the purpos marks will be

given for the answers, itten in a medium
other than that sp d in the Admission
Certificate. ‘\
Candidates sh u@ attempt Question Nos. 1
and § whic%é compulsory, and any three
of the re \ ng questions selecting at least
one queshon from each Section.

The @nber of marks carried by each
| q on  is indicated at the end of the
| tion.
| ssume suitable data if considered necessary

and indicate the same clearly.

Symbols/notations carry their usual
mearnungs, unless otherwise indicated.
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Section—A

1. Attempt any five of the following :

(a) Find a Hermitian and a skew-Hermitian
matrix each whose sum is the matrix

21 5 | -1
1 2+31 2 GJ\
%)

-i+1 4 50 O

)

(b) Prove that the set V c%@le vectors
(Xys X5 X5, X4) N R* wh&: satisfy the
equations  x; + x, -ft@# x4 =0 and
2x; +3x5 —x3 +x, X7 is a subspace
of R%. What is dimension of this
subspace? Fin e of its bases.

(c) Suppose t \Qf is continuous on [1, 2]
and t has three zeroes in the
111:1'(6:1'%.?&*j , 2). Show that f” has at least
one £&v in the interval (L, 2).

(d) s\f is the derivative of some function
% efined on [q, b], prove that there exists
&” a number ne€ [q b], such that

%QQ fff(t)dt=f[n)(b—a)
\Q (e)

A line is drawn through a variable point

2 y2

on the ellipse il - A 1, z=0 to meet
2 2
a b
two fixed lines y = mx, z=c and y = —-mx,

z = —c. Find the locus of the line.
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1. f=faRaa 4 @ =1 ara & 3@ difso .

(%) = gHA I = faum-zfifdt e aem
%Q,WWWW@

(@) fag fifse 5 R? & gizwd (%, X5, xa%g))aﬂ
TET B2 V, St wHE x + xo +2.tb. Xg =0
3ﬂ"(2x1+3x2—x3 4 X =0% Ll &,
R* =t s 3qanf® 31 39 T T ITHY
27 IHH TH ATIR FQ 1

(1) meﬂﬁqﬁs[l,z’&"m%aﬁtm
(1, 2) 9 f = 2| Twisy &6 eiaua
(1, Q)ﬁf”éq -B-F9 Uk I 2T

(a) =2 [q b l@%ﬂtﬁaﬁwﬁwmmwj“
3, @ Hfr f5 ©F W G ne (g bl

o°

%QQ [reat=rme-a
) dEge = +Z =1, z2=0 W T had fag

a b2
4 8 uw @ 9 fama e y=mx, z=c
AN y=-mx, z=—-c H Had & fau &i=h
STt 31 2\ TE + fasguy = wma Fifsg

21 3 -1
I 2+3i 2 QQ
,:—i+1 4 51 ] . @Q

o)

12

12

12

122
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(b)

(c)

Find the equation of the sphere having
its centre on the plane 4x-5y-z=3,
and passing through the circle

x? +y? +2%2 -12x-3y+4z+8=0

3x+4y-5z+3 =0

B =1{211),(121), (-1 1, 1)} be t
ordered bases of R®. Then fin
representing the linear tran
T:R3 —» R® which trans
#A’. Use this matrix repr
find T(x), where x = (2 &)

If x=3+0-01 andy =4+0-01, with

Let 2 ={110),(1,0,1),(O,1 1) @
@ WO
atrix

mation
s .22 i1nto
entation to

approximately w accuracy can you
calculate the coordinates r and 6
of the po

i% P(x, y)? Express your
estimatesé% percentage changes of
the va that r and 6 have at the
point ¢3,

Fi dQQ x 2 real matrix A which is both
cﬁ\'&bgonal and skew-symmetric. Can

.@ere exist a 3 X3 real matrix which is

)
QO
%)Q(a)
N

oth orthogonal and skew-symmetric?
Justify your answer.

Let L:R* 5 R3® be a linear transfor-
mation defined by
L((xy, x5, x3, x4))

=(x3 +x4 —x) — X3, X3 —Xp, X4 —X;)
Then find the rank and nullity of L.

Also, determine null space and range
space of L.
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() U UH TMa® FH GHE0 J1d FHieY, SEEw w0
gaad 4x -5y —z=3 W & 3 S J4

x? +y? +2%2 -12x-3y+42z+8=0

3x+4y-5z+3 =0
d | T @ OE 12
2. (%) @il #={110),(101, O L 1)} =3 c_,\
B ={2,1,1,(121,(-L1L1n = Eﬁl?fo@
st € R3 &) 99 U g 1 A
St g Waw s T:R3—>IR€)\

FEgor Far B S B B BT T 2|

36 ATegs fawuw @1 T(x) =t 34 & fou

zﬁnra@ﬁq,aﬂ‘fz:(z,s,m@) 20
(@) af x=3+0-.01 3 y =401 7, a 3

fomg P(x, y) & ygdtw gy 31T 8 =T TTHT

rat aftgear & @iy FL Hehd 8¢ I

39 UTEAAT & ufasraar afadar &
w9 H =F %%@[3,4}%:?31‘1“{8%

&l | Q) 20
(1) ﬁﬁzx@mmﬁﬁwﬁm,
S| AR fum-mafia =t 2 o= w8
3><3’\ foep =g ot & wewar 7, S e
-gHHd gF1 BI7 3794 39 6 us H

@tﬁmzﬁrﬁm 20

3. ( s L:R* —» R® ww ugmr has sqiaw 2,
NN &

L{(-xl: xz, .?C3, x4])

=(x3 +x4 —X; — X3, X3 —Xp, X4 —X)

€ gftarfia 1) 99 L A *hif2 o s=rar =1 Jem

s Wy & L 1 3= gafe 3w gfmr gafe
&1 oft gt s 20
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(b)

Let f:R?* > R be defined as

r =, if (xy=00
flx y) = X- +y
0 , it (x y)=(0, O)

partial derivatives of f at any point (
if exist.

Is f continuous at (0, 0)? Comlgb
20

(c) A space probe 1n the shapc@%‘ the

()

(b)

ellipsoid 4x? +y 2 41422 = 6 érs ‘the
S

earth’s atmosphere an surface
begins to heat. After e hour, the

temperature at the && (x, y, 2) on the
probe surface is gi by

T(x, y, 2) =§ +4yz—-16z+ 600

Find the hG@st point on the probe

surface. ;@ 20

Prove@qat the set V of all 3x3 real
5% etric matrices forms a linear

pace of the space of all 3 x3 real

\ atrices. What is the dimension of this

subspace? Find at least one of the bases

\}Q for V. 20

Evaluate

I= fodydz+ dzdx + xzzdxdy

where S is the outer side of the part of

the sphere x? +y2 +2z2 =1 in the first

octant. 20
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(@) it f:R? 5 R f=fafaa & =9 #

gfotfaa 2

Y, 3R (x y) =0 0)
f(xvy]:i«\fx2+y2

0 , R’ (x y)=(0,0)

F1 (0, 0) W f Taa a7 el g (x, y) W f
F iy Esas] &1 9ieeq Hifse, afs =

O

<

fere g1 . 20
\Z

(1) dedgEst 4x2 +y2 +4z2 =16 H Eal

Wwﬁaﬁm-mgﬁ’r%a@ﬁm
m%zﬁtmggnﬁ@&w | TF °HS &

e, A=[T-H *F gE W y, 2) 9 dm

T(x, y, 2) = 8x° ¢é@t—wz+6oo

gAT g4 2| 3ul %qamaaﬁwmnﬁ
ﬁﬁmﬁﬁﬂd

4. (aﬁ)ﬁla \%Hﬁsxamﬁamﬁama@

. gyt 3 x3 arEafas ARl & "HE 5

mm%.wmmmw

%\% V & T 0-8-%9 U% AUR J1a Hig |

\%@ I=([xdydz+dzdx+xz®dxdy F1 AT

S

Fifsy, s S YER ITEwmE A S
x2 +y? +22% =1 F 9071 w1 G gEd @)

20

20

20
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(c) Prove that the normals from the point
2 2
(e, B, ¥) to the paraboloid X wZd-=92
2 2
a b
lie on the cone

2 _ 32
r1+[3+a b=0

= ~B =
o Yy zZ-—Y 6\

0@

Section—B
Q)Q

5. Attempt any five of the fDllOWl]‘%C)\

(a) A body is deSCI'lblI'lg ellipse of
eccentricity e under @* action of a
central force directeg\¥owards a focus
and when at the n @r apse, the centre
of force is transfe to the other focus.
Find the ecce lety of the new orbit in
terms of the&:entricity of the original

orbit. @@'

(b) Find > Wronskian of the set of
f'un 1011S

\9 {3x7, 13x7 |3
\Jn the interval [-1, 1] and determine

QQ whether the set is linearly dependent on
(-1, 1.

\@ A uniform rod AB is movable about a
hinge at A and rests with one end in
contact with a smooth vertical wall. If
the rod is inclined at an angle of 30°
with the horizontal, find the reaction at
the hinge in magnitude and direction.
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Q
c‘)\Q
"Jus—d %

>
5. ﬁw%ﬁaﬁﬁ%%%ﬁv‘h%mﬁ@

(%) ﬁéﬁg%@ﬂﬁ;@&mw#ﬁam

=1 fora & s1efim Ichs 1 U SrEgd a1 @
g 3R 99 98 9™ & 9 BT 8, 99 9d
&1 Fx A \ ' & ST &1 A3 e
ﬁﬁfﬁﬂ‘lg FET &l Icheadl & ®9 H J1d

HifsrT |
x&

(@) ﬁv’&r[ 1, 1] ® SaAl & #2 {3x3, |3x3|)

{=ha Fma shifee, 3 [aior Hifsie =5 =50

%\\ , [-1, 1) W tawa: Fft 2 srvaEn 9 R

\(‘T) UF THOHH 33 AB, fag A m &9 & =g

faefta 2 3 3o s fau s e S
dfam & @ | R gen ®) Ak se fafes &
g 30° F w1 9T 0= 81, o fawr 9z ufafzwmn
&1 gftgmor 3t feen & sma Hifsg

12

12

12
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6.

~

(d) A shot fired with a velocity V at an
elevation o strikes a point P in a
horizontal plane through the point of
projection. If the point P is receding
from the gun with velocity v, show that
the elevation must be changed to 8,
where

2

sin 20 = sin2a + ?_”sine @
v O

Qo
(e} Show that C)\Q
div(grad r™) = n(n + 1)\@
where rz\fxg o a +z\\'C)® 12
(f) Find the directional ivative of—
(i) SXQ%Q@ at (2,-1,2) along
z-axis; @
(i) x yz at (1, -2,1) in the
dlre n of 27 — _}'-2!&. 6+6
(a) e differential equation of the
of circles in the xy-plane passing
ough (—1, 1) and (1, 1). 20
(@Fmd the inverse Laplace transform of
F{s]=1n(s+1]
S+5 20
(c) Solve : 20

d .
Y _ qy(zy) . y0)=1
dx 3xy“ -x“y—4y

C-DTN-J-NUA/44 10




(1) 3 V F ¥y R IFaw o W e g e,
iy fag F = ¥ R 3@ afes wmaa |
g Pman w21 Ak fag PEgF @ 9 v
* @iy W AT 51 @ A, ar qwige e IFarm =
6 # ufafda = a8, &l

sin 26 = sin 2o + 2?us;in 0 @%\
RS
(g) =urige fom X%
- O
div(grad r™) = n(n +1)r" %
foﬁr=Jx2+y2+Zz- @'\ 12
;\}0
(m) Frefafaa & fRs-srawas @y fimg 6+6
(i) z-318 & HA- 2, -1, 2) W
4xz> —SxQ%@?ﬁr
(i) 2i - j- A fesm & (1, -2, 1) W=

x<&
6. (&) (—,@aﬁ{(l, 1) # | Ted §U xy-GHAA H

(@@%aﬁaﬁuﬂwaﬁmaﬁﬁm 20
Q s+1 .
§@) F[s}=1n(sis)mmmwm
A\ FHifsu | 20
(7T)  'A Shifsry 20
dy - yg[x_y} . i y[O) =1
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7. (a) One end of a light elastic string of
natural length [ and modulus of
elasticity 2mg is attached to a fixed point
O and the other end to a particle of
mass m. The particle initially held at
rest at O is let fall. Find the greatest

extension of the string during theg

motion and show that the particle w@

reach O again after a time Q
(n +2—tan_12]\/§{ ’\®
g (OC)

(b} A particle is p]‘Q]CC‘tE fth velocity V
from the cusp of @mooth inverted
cycloid down the é Show that the
time of reachl vertex is

@@ v 5755

where a@ the radius of the generating

circ l&@

(c) éﬁ rigid body, i th? forces
f.+2JT2k 2(-2t - j+2Kk) N and

6(2: +2_} k) N are actlng at points with
position vectors i —-J, 2i +5k and 4i -k
\ respectively. Reduce this system to a
single force }_i; acting at the point (4::: +2_}']
together with a couple C; whose axis

passes through this point. Does the
point (4:_ -1—2;) lie on the central axis?
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7. () ¥Fa aars | 3R TIARYA oS 2mg Il Th
oohl TRy SR &1 U fau Faa fag O S
AT 3 3R EU 84U z=399 3 m F UH F9 & 91
3T 21 Y& A O W farmmaesn & @ g w01 #
i e stmar 21 nfa & Srm St =1 aafusan
faear sma Sifsw et gwifse 6 o1, am

+2 -t "12\{@
(m an ) g QO

% aw, @ o wowgm smm O

(@) u= wgu ufdeiiia T F F9 (@:Eﬁmaﬁéﬂ
V & 919 99 & {9 F 3R e ST 2
amfgq%sﬂﬂamq—gaﬁ

m,aﬁa@@ﬁﬁw@
O

(1) fls @ = ﬁgaﬁ T o d
1 J+2K)N, 5(-2i-j+2K)N 3
@:4-2; k)N = #x ©® &, Rmdh foufy

%\Hﬁﬂ ShHI: I—_}, 2i +5k 3 4i -k 2| 34
@ 5@ # 0 THa 99 R W 5EEA hifvw, S
firg @i +2)) W Im G ¥F wrg w1 = W@ A,
e w1 3@ fag & &= 4 swan @) T fag
(41 +2]) 21T 38 9T FFerd 27
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(d)

(b)

(c)

S

QQ

\@b

Find the length of an endless chain
which will hang over a circular pulley of
radius a so as to be in contact with
three-fourth of the circumference of the
pulley. 15

Find the work done in moving th%\

particle once round the ellj
2 2

x_+g__l Zi= Oundertheﬁeld&ce
25 16

given by %C)\

-—-)

= (2x - y+z}1

+(x+y—z2 g\'&éx 2y +42z)k
Qo) 20

Using divergence@rem, evaluate
—» —
A-dS

N S

where = f+y3}+zak and S is the

surface@ the sphere X2 4 y2 +z2% =a?. 20

-

Fi e value of

QS

”s (%xE]-dHSJ'

taken over the upper portion of the

surface x? +y? -2ax+az=0 and the

bounding curve lies in the plane z =0,
when

—

F =(y? + 22

7
- XxX“)t

+[;52 + x2 ﬂyz]_}'+(x2 +y2 —zg)k
20
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(7) = @ faudm == ) o= g Hifm, st
B o Y v gy et w3 e e Bt
s ag et it oty F da-eE Famd d a1 15

8. (%) §=[2x—y+z}f GJ\
+(x+y-2z2)j+Bx- 2y+4z)k @
mmaa%a%:anﬁqaﬁtfqﬂ—Jré@z

Z = o%arfia:'r‘r{wé?qaﬁan
T HE B ATEH FHifrg 0(0,\ 20

O
(@) T\ THT F FEE g [[[A-dS =
o= i, Eﬁ@f+y3}+23ﬁﬁ 3R
S"ﬁ(—'lﬁx2+§ 22=a2‘¢F¥‘3’EEﬁI 20

() %QGAHLQZ 0 ¥ Fuft ur W faru
% o Grad z =0 " foa 89 ut

@xﬁ‘] dS & °aE ¥ FIRw, S

(-O\\F 2 + 22 - x?)i
@ +[z + x2 -1 }_}+(x +y 2)1%
A\

20
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HHT : diq HUe EWIE?

vede 5 et afk afdelt ot F o
mﬁ%mﬁwﬁ%@m%mm
3779 9au-9q 4 faBgr vgr 2 S HILgH FT ¥

feqr w1 =FIfET) 9%@7 g7 3fgfaa #reaw &
37fafres 3= Tl %ﬁfé@waﬁ?wﬁéaﬁ

&t A G\

gyd &7 5 3ifqard 21 ardt vl 4 @ 9cds
g &, -FH ek ¥4 GAFL [FH-2 aT Jedl &
I /

g\&m%mfmw;m%mﬁﬁqwéf
g%zrﬁaﬂamg}, dr ITgTh el 1 A9 Hi] a=ql
NN 3=l fAfdE #Fifeg )

yeier/Tebd Tlcid 79T § TGk 8, 37997 [H1a8 &/

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






