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1. There are ErGHT questions printed both in English & Hindi.
qq.{ 3T16 qw t S eiiqi 3fu frEi +ii ii oQ t r

2. Candidate has to attempt FIVE questions in all in English or Hindi.
Biiqqn +1 qd qftq yrii * s-n siffi qr G-fr tf ti t r

3. Question No. 1 is compulsory. Out of the remaining SEVEN questions, FOITR
are to be attempted.
qq-{ rirqr 1 erFTqrd t r tq qTd e.Fii ii I qn yFii * w-r *ffi r

4. A/l questions carry equai marks. The number of marks carried by a question/
part is indicated against it.
€$fr s-Fif g qrya 3i+. t I q-&fi l-fi/slFr * fT{d 3iq. 3q-* qTqi Rq qq t i

5. Write answers in legible handwriting. Each part of the question must be
answered in sequence and in the same continuation.
gqrd fdsmc ii m-r fdfuq I qv;T * nd-fi slFr ql g-iR sS H-q ii IqqT qnT qrRq 

r
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rFii * B-f,rt 61 rrF{T s-qrJ{TR q1 qtq'fr | 3liRrfi Fq t Rq .rq srii * Ef,{ sl $
qr€ril qi qrqfr qR sA q-ra rS rrqr A r dq .rq qX yu3 3TeFn yB + qn ai qufd:
s-ra qrm 

r

7. Re-evaluationrRe-checking of answer book of the candidate is not allowed.
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(a) Show that two finite dimensional vector spaces over field F are

isomorphic if and only if they have same dimension. 4

fs-s qifqq fu' Q-d r * sq{ qi qf{frd ffiq qRil Bqfu d-@-sT-fr t qR 3fu

Aq'd qR g-{-mi frq sqn t r

(b) Determine the directional derivative of the function frx, y, z) - 4s%-v+z

at the point (1, 1, -1) in the direction towards the point (-3, 5, 6).4

lq€ (-s, b, 6) *1 R{rT qi 3*{, fu€ (1, 1, -1) {R, scf{ flx, J, z) = 4"2-x'v+z

ot Rvntq+ 1* an q1ftrq 
r

(c) Show that the tangent planes at the extremities of any diameter of an

ellipsoid are parallel. 4

fus Ehifqq ffi ddTf, d" ffi ql qrs * qqq to-€sii T{ wd Tf, sqFn<R

dil tr

(d) Solve the ordinary differential equation xp2 - yp - J = 0 where

p = dyldx. 4

€Flfat ecN-f,f, €qi-d{q xp2 -yp -! = 0 el ro 41fqq, q-dp = d.y/d.x tt

(e) Determine the value of integration E" |'"t " 
d* dy .

f2agTil?FFl;I b dx dy ql sFt {n qifuq 
r

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

that V has an orthonormal basis. 10

qrn v !:s. 3r{Iq 3TrdtJqtr €-qfq, fqql n qr t r ilq fse 4tFqq fm v * q-€

\rf, difr-fi 3TrcrR t I

1.

2.
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(b) Let V be the space of all real valued continuous functions. Define

T:V-+Vbv:

(rf)(r):$f{ilat.

Show that T has no eigen value. 10

qmr fu V q$ qTKh;F vit-( rn-d;ii st qqfu tr r : v -+ y faq qzFR t
qftqrfrn t :

(Tf)(x)=fff@at

frrc 41tqq fu r Hr 3Tferf,rqTtr'm qn q-d t r

3. (a) showthattheequation o*2 +by2 *r"2 +2ux+2uy +2wz+d.=0
represents a cone if: 6

,.),u- u' w"_+ _* _ =dabc

-u2u2w2qR * +i-+-= d, dd foe qtfuq fq- qqts-{uT o*2 * by2 * cz2 + 2uxabc
+ 2uy + 2wz + d = 0 q+. {rq qi 9"ffird e-ror tr

(6) Find the maximum and minimum value " u2 + ,2 + *2 subject to the

side conditions y:*y:**' :l and w = LL + u. 74525

u2 ,,2 .,.2
g*f+l L*?*i== 1 de1 w = Lt + u q'gTe{, $-f,;l u2 + u2 * *2 qI4525
3{irfrdq 6q1 {-{tr{ qrq i'rd o1&q r
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(c) Using the concept of Gamma and Beta functions, show that :

ff'' '!iu" * a' =

r|-I.qt dqT frat q-mq efr qKu[ 4-l qql,l gq, fTq 6l nr6 qifqq :

cx/2 r, , Jl

b Vtan r o*: 
[,

Find the directional derivativ e of flx, y) = x2 yB + xy at (2,1) in the direction

of a unit vector which makes an angle of x/3 with r-axis. 6

$m gdrd qR{r d lqt r-s4H * qrq Trfi q e}q q-qrdr t, 61 Rfl ii, f,{€
(2, I) q{ Fcl;I f(x, y) - *2 y3 + ry ;6-t ffi-cq-fi 3l{m-d{ Vra elfqq r

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) is an open set in R. 7

f€-s qifqq f*. q-+ q-ifi / "il fq. qTKnTfi tor n q{ qRqrfud t, va( t qR

eh +q-d qR n it y-d-fi qd eg€q c + fdq, fr (G), n d q-* qen

qSqq tl

ryr
,

al

o
6-{t

(a)4.

ft)

A sin2r I(c)TesttheconvergenceoftheintegrationhTo'- vx(x-l)

A sin2x , \
srII.FTFr | - -: ar S 3Tfir-s{q si qfrq qlFqq 

rlx(x-7)

5. (o) Show that the smallest root of the equation Jg(r) = 0 lies in the interval

(Z,JA), where Js(r) is the Bessel's function of order zero, 5

fs-d *1fqq fu qqtflnT Js(r) = g +-r q{f,q W 3{fr1rd (z,JB) ii frrl_d t
qd .fo(r) qa q}fr s-r -+s-f, q-el t r
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(b) Soive ordinary differential equation

lx2D2 - (2m - 1) rD + (m2 + n\l y = n2xm log x

where D = d/dx.

qFil-q 3lEFF-f, Rqt-mTUr

Ix2D2 - (2m - 1) xD + (m2 * n2)| y = n2xm log x

n1 ao q1fuq, q-6f n = d./d.x.

(c) Find series solution near x = 0 of the differential equation : 10

x(t-x)+.(1 -r) *-y=odx" dx

3ffifrm qqt-mlur

x(- d2Y 
' d'Yt-x) #* (1-r)#-n=O

sT }fr 6d r = 0 * grs, {kT eTq\r

6. (a) Show that the radius of curvature R at any point (r, 0) on the curve
12 = a2 sec 20 is proportional to r3. 5

fug 6ifqq t* qm 12 = a2 sec20 e1 qx-m fuqr R, fr€ (., 0) q.{ ,-s *
ea.rJqTdi t r

(b) Evaluate f (r+ [d.x-rc2cly+(y+ z)d.z where C is ,2 = 4y, z = x and

0<x<2. 
5

f (r+ 9d.x-x2d.y+0+z)dz i61 qlfqq q6r* C fqrq qs1{ e :

x2=4y,2=xdW 0<x<2.

5
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-(c) Verifr Stokes's theorem for the vector fieid u = (3tr - y) i - Zy"2i - 2y2 
"k,

where S is the surface of the sphere *2 * y2 + ,2 = 16 and z > 0.

10

qR{r *tr u = (3x -y) i -Zy"2j -U2 zk d frq d-fl Tiq ql {sifrd q"rFqq

q-d' S thd-fi ,2 + y2 * 
"2 = 16 ne{ z > 0 er gw tr

7. @) Determine the centre and radius of the circle in which the sphere

*2 + y2 + ,2 + 2x 2y 4z 19 = 0 is cut by the plane

x+U+22+7=0. 6

qT, qi fs. .ilofi *2 + y2 * "2 
* 2x - 2y - 4z - 19 = 0 grkleT

x + 2y + 2z + 7 = 0 * gro 3ftTq q-d q{ f,q-cl-dT t, t t< (qt fr-qr {rd

e-fr r

(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

qm. fd5q *1 Ufl.fi * qea fr-g w frq qd drq-d( sld e.-{A t at{r gvr3ii

+ {-qqqTf,i t | fud o.-n fu i qsfi qf, qrrzTlErcsll it f r

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

a circle at any distance is equai to the velocity acquired in falling from

infinity to that distance, is that of inverse cube. 7

fss 6-fr t+. 4dq fciqq * fT{q, fi{-q-+ fmq ffi gi w Ta ii aT 3r{d

t qfr vt erfirriEln a,l + q{ffl t, E.m-a q{ * fril t t

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

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

E1 q-di ql rrR$ q}q S fu q-* q-d .r{ erq-+( tut 4' qTq de{I qsi 4' e-d

d end t'-fre-{s q{ 6-rd q-ior t I {{ eait * qtq qT qJnT an elfeq r
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(b) A particle m is attached to a light wire which is stretched tightiy between

two fixed points with a tension T.If a,b are the distances of the particie

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

oscillation of m is Z"Jr*b / t(o + b). 10

(s' q-q rz, (fi ad m{ S fm. d frrd tq-€sit * qtq n;Trq T * vtq t,
q{ {idrq tr qR o f,r{T b, d firrf t qq mfr {U't, irq fue qt fm m

* eg 3r-JT{r{ Etdqr s-r q.ff, z"J*b / T(" + O t r
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