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Please read each of the following instructions carefully before attempting questions.
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1. There are EIGHT questions printed both in English & Hindi.
THY M8 v § S S o e 9N A wY ¥

2. Candidate has to attempt FIVE questions in all in English or Hindi.
SHficaR 1 F{a Ui Wl & I e 1 e # 2 ¥

3. Question No. 1 is compulsory. Out of the remaining SEVEN questions, FOUR
are to be attempted.
T GEAl 1 A ¥ WY 9 ye § ¥ WR e ® 3w Al

4. All questions carry equal marks. The number of marks carried by a question/
part is indicated against it.
Qul gvil & WA 3F T TAE IY/NT S P o 3Ee grm R e #)

5. Write answers in legible handwriting. Each part of the question must be
answered in sequence and in the same continuation.
guisd fa@mee d W fafet| o & g 9N %1 SW 36 FH § G s =@en

6. 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 answer book must be clearly struck off.
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1. Re-evaluation/Re-checking of answer book of the candidate is not allowed.
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(b)

(c)

(d)

(e)

2. (a)

Show that two finite dimensional vector spaces over field F are

isomorphic if and only if they have same dimension. 4

fog #INT f6 &5 F & IR < o fori afce gafie gooait € afy ek
Faet afe 3wt fam guE ®i

Determine the directional derivative of the function flx, y, z) = 4eZy+2
at the point (1, 1, —1) in the direction towards the point (-3, 5, 6).4
fag (-3, 5, 6) &I fewn &t o, fag (1, 1, -1) W, ®eH fAx, y, 2) = 4eXXV*2
F1 fumeme ofasd [ wifsa

Show that the tangent planes at the extremities of any diameter of an

ellipsoid are parallel. 4

fog wifSg for <efea & ot off = & o fagell W oyl a0 guAmR
B

Solve the ordinary differential equation xp2 —yp —y = 0 where

p = dyldx. 4

T Faehd THHT xp? — yp — y = 0 ) §A HINC, & p = dyldx §1

2a 2ay—y?
Determine the value of integration La Y dxdy 4

2a N 2ay-y?
ToEe b b dxdy & 5 @ s

Let V be a non-zero inner product space of dimension n. Then show

that V has an orthonormal basis. 10

A V T 3R AaTuE gafee, fam o &1 §) a9 fag sifew f6 v & 99
TH TifaE TR B
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(b) Let V be the space of all real valued continuous functions. Define

T:V > V by :
(T )= [ f®)de.

Show that T has no eigen value. 10

Al fe V gl Idfas gaq wedl B R ¥ T 0 V o V i yER 9
TRwifia ®

(TH)= [ f@)dt

fog +ifse f& T &1 sfyenarfores a9 & ¥

2 2

3. (@) Show that the equation ax“ + by2 +c2° + 2ux + 20y + 2wz +d =0

represents a cone if : 6

2 2 2
u v w
—_—t —4+—=d
a b c

2 2 2
Ifg %+%+w7=d,aam FHINT T THHT ax? + by? + c2? + Qux

+ 20y + 2wz +d =0 T& ¥ F TP S B

(b) Find the maximum and minimum values u? + v? + w? subject to the

2,2 w2

side conditions y_+h+_:1 and w = u + v. 7
4 5 5
uz 02 LUZ 2
T o= 1 T w =u + v & I, BT w2 + 02 + w? F

HAfHTH Y I AW @ RIS |
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(¢) Using the concept of Gamma and Beta functions, show that : 7

/2 i
tanx dx=—
b %
EXG

T qYl Ste Thed i YROT T FERT g, fra =1 fag wifST .

I

V2

4. (@ Find the directional derivative of flx, y) = 22 y3 + xy at (2, 1) in the direction

E{/z tan x dx=

of a unit vector which makes an angle of /3 with x-axis. 6
TH ThHo FiG¥ S fE o8 & WG y3 RO S, Hfew d, fag
(2, 1) W ®eH fx, y) = 22 3 + xy F1 KA ahed @ i

(b) Show that a function f defined on real line R is continuous if and only
if for each open set G in R, fl (G) i1s an open set in R. 7
fag FIfU 6 & wer £ 51 o arafos W@ R ® 9fnfag € 9aq § af
IR Hadt gk R § ¥ o 99=9 G & fau, £1(G), R 4 & gen
= ¥

sin? x

(¢c) Test the convergence of the integration E‘ m X 7

5. (@) Show that the smallest root of the equation Jy(x) = 0 lies in the interval

(2,\@), where Jo(x) 1s the Bessel’s function of order zero. 5

fag HIfT fof e Jox) = 0 %1 A9 o =0 (2,/8) d feua ®
& Jox) T Ff F AFA Hed T
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(b) - Solve ordinary differential equation
xD? = @m — 1) xD + (m2 + n2) y = nZm log x
where D = d/dx. 5
AT Fhe] FHIFH
x?°D2 - (2m - 1) xD + (m2 + n2) y = nx™M log x

H FA ST, S&f D = /d.

(¢) Find series solution near x = 0 of the differential equation : 10
x(l—x)éz—er(l—x)ﬂ— =0
dx? dx °
AR GHIFHIY
x(l—x)dﬁzer(l—x)Q— =0
dx? dx °

mfﬁvﬁwxzoa%w,amaﬁml

6. (@) Show that the radius of curvature R at any point (r, 0) on the curve

2 = a? sec 20 is proportional to rS. 5

mmﬁaﬁrzza2se026ﬁmﬁw&fﬂ§(r,9)Wr3$
FAA ¥

(b) Evaluate E(x+y)dx—x2 dy +(y +2)dz where C is 22 = 4y, z = x and
0<x<2. 5
Lx+yde-x2dy+(y+2)dz w5 Fifew sgf ¢ f9m9 g @

x? = dy, z = x TI Q< x<2.
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“(¢c) Verify Stokes’s theorem for the vector field v = (3x —y) i — 2y22j — 2y2 zk,
where S is the surface of the sphere X% + y2 +22 =16 and z > 0.
10
e A v = Bx —y) i — 2925 — 22 zk & U BEg ¥HY &1 FAMG FifST
el S MeF 22 + y2 + 22 =16 AW z > 0 F TS ol
7. (@) Determine the centre and radius of the circle in which the sphere
x2+y2+22+2x—2y—4z—19=Oiscutbytheplane
x+ 2y + 22+ 7=0. 6
gu, St f& Ma®s x2 + y2 + 22 + 2x - 2y — 4z — 19 = 0 FHAA
X+ 2y +2 +7=07% g G HA W HaAaq ®, & &5 q«1 =0 7@
|
(b) Three forces act perpendicular to the sides of a triangle at their middle
points and are proportional to the sides. Show that they are in
equilibrium. 7
W e w1 yqenell & wer fag W A 9a oreeq w1 S € adn sensd
% guudt ¥ fag w0 % A 9t 97w § €

(¢) Show that only law for a central attraction, for which the velocity in

a circle at any distance is equal to the velocity acquired in falling from
infinity to that distance, is that of inverse cube. 7
fag w0 f& st foua & fgm, e fau fedt g0 w99 4 a1 e@<
¥ g W ER 3T B SR ¥, o W B AR ¥

8. (@) The resultant of two forces acts along a line perpendicular to one force

and is in magnitude half the other. Compute the angle between forces. 10

Q Il F Iy AT S F @ F@ W TEeq T H Y 99 g/ & 9
% oY Friiegs W w1 FXA T1 3 FAl koSG A RO AW BN
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(b) A particle m is attached to a light wire which is stretched tightly between
two fixed points with a tension T. If @, b are the distances of the particle

from the two ends, then show that the period of the small transverse

oscillation of m is 2nmab/T(a +b) - 10
TEH & m, T g dR o fF & Frag fogelt & <9 o T & 919 %,
W G Tl AR o a0 b, T TR J F01 m I A €, 79 fog =0 &5 m
& Y ITIYEYS ATk F HA 9n/mab/ Ta+b) 8§l
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