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1. (a) Show that the roots of the equation Pn(x)=O are real and lie 04

between -1 and 1 where P"(x) is Legendre's polynomial of

degree n which is a positive integer.

Rq*tI st fir Pn(x)=Q fi qa ErtaB-o t aw -t rni t
* #E t il6i Pn(x), n mt& mr Legendre's EgqE F I n (16

rrdTrc#reF' qqi-s. Ft

(b) Let the function f be continuous in real line IR. The show 04

that the set A={x : f(x)=91 is closed.

arrcr q-Ft;r f, Erwfo fur tR fr stra t I dq Rqu 6t fu
qz-m A={x : f(x)=Q} r'4- arE +ra+ fi;

(c) For what values of a and b, is the vector field F -
(x + z)i + a(y + z)j + b(x + y)k a conservative field.

a d?n b t fua rrril *- Rs, Trfus qtd F - (, + z)i +

a(y + z)j + b(x + y)k rro $-fdErft qf{ t I

(d) Give an example of a diagonalizable matrix that does not 04

have distinct eigen values.

ffrnflq ry qr yqrd{ur frR('d fu Fd sffi*- a;a
ilff {sA I
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(e) A particle executes Simple Harmonic Motion of period 10 04

second and amplitude 5 cm. calculate the maximum
amplitude of velocity.

aq srr 10 +irs aw 5 ffi 3Trqrrr sr rrrcr 3rrds rrR st
ffi q-ren F I iftI arfr mr 3rfu+Ta 3n{il-q *r 4ut;n €Ih(rl

2. (a) Using Cauchy Schwarz inequality, show that cosine of an 07
angle is of absolute value at most 1.

Cauchy Schwarz g-d-ffiel *l s*rr a-1? gq, ftq3r q"t *I
*ttrr 6t"r 6r q{fi Hr;r cqrEr t wrEr r t I

(b) Let v be a finite Dimensional vector space and w, a a7
subspace of V. Then Show that dim A(W) = dim V - dim W
where A(W) is annihilator of W.

rIl;II V \r*-qRfrd ffiq Hftg €fitw t aefi W, V ry 3q:ffis6
t I aq Rqu 6t fu dim A(W) = dim V - dim W 

'-6YA(W), W 6lr-aftfcr tt

(c) Find the equations of the lines in which the plan e 2x + y - z 06

= 0 cuts the cone 4x2 - y' * 322 = 0

tsr *r €#*-tq Hrd s.t ffi Trkrtr 2x + y - z = 0 ?iE. 4x2

-y'*322=a *t*ramrFl
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3 (a) Show that the radius of curvature of the lemniscate (^' * y')' 07

= a'(x' - y2 ) at any point where tangent is parallel to the x-

axis. is r,Eal3.

fr{q slt fi tffi-c (*t * y')' = a'(x' - y') fir amar f{;qr
F ft frg w ro cqet x -3rEr *- Trfldia{ t, rEal3 S

(b) Evaluate limxm(log"x)n, where m, n are positive integers. 07

lir4xm(lo1ux)' 6t TTEr ard s-tt gei m iIeII n

Sl
ernirfi'W,t*

(c) Let T:V ' W be a linear transformation. Then show that 06

Rank (T) * NullitY (T) = dim (V).

qra dffi(' t:v 'w \rfr td|-q sqiil{ur F rq R*dFr 6t fu
Rank (T) * NullitY (T) = dim (V).

4.(a)Ifir('r".tlj:sirr-'(#)'..".tlrt'rrslrr.rrt-tlltrt10

-\'f .\') .rj)
., L)- t! - t)= tt ., L): It 1

'r'.;; -f 2.r'i7ffi -f .ry-E;t: ,- ti:tll 11(1:: -_ trrnr rt).

?TE u(x, y) = sin-1f i. ti)'" , rro RE€r s-t
\x2+ YZ /

*'# *z^y ffi *y' # = *tan u(13 + tan2 u)
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(b) Find the magnitude and the equations of the shortest 10

distance between the lines
x -y z ,x*2 y-1, z*2
Z= 3:1ana3_:=_:T

tsn' :: + ="; .Ten T -,+:ry * fi-rT *-p qftqp1

?TAI ;21-;15q $ t al-d s-tt

5. (a) Determine the general and singular solutions of the 07

differential equation

9pt(z - y)t = 4(3 - y) whe* p - I- a"x

3irtrFer €;ft*-{ur 9pr(z - y)2 :4(3 - y) q"sr e - H *. drltrfi-

den Gtlqur 6fr El?T *tR('l

(b) Solve the differential equation A7

dzv dv xv
* d.*r* 'd** i 

:'
in terms of Besselfunctions.

3Turner +r#*-qrlr "#* z#* 7 -o *t *sor s-err *. sq d
6-d flh(' I

(c) Using method of variation of parameters, solve the differential 06

equation

(Dt - 2D + 2)y - e* tanx where n - !dx

*fitlra 3trrr ffic{ frfr fii- r*rr ffit-& F(', lttrrer €fif,{q
(D' - 2D + 2)y - e' tanx wlrere O * !

qi Ff, fi-t 
dx
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6. (a) Given F = yi - 23 j + xzk, use Stokes's theorem to evaluate 10

[rE.af where C is the boundary of the area S formed by

paft of the plane 2x * 4y + z : 4 that lies in the first octant

and integration around the boundary C is in the clockwise

direction.

F : yt - 23 j + xzk friq- t, T*fiT r$q mr 3q*rr m{h frE.af
sr Frt;r an *-t soi c, s?rq ugutatr f trem s*Gtcr zx t
4y * z :4 * E*drtr ci Sr S *r Sff t aqr gl+r.net;r trrTr C
* sriffi Ef,M. * d;Tr t I

(b) Find the directional derivative of f (x,y,z) = x2 *3y'*222 in 10

the direction of the vector 2i - j - 2k and determine it's value

at the point (1, -3, 2).

oEet 2i- j-2k * f,qen fr q-c{fl f(x,y,z)=x2 *3y'+zz2 6r
ftnnfnq' 3{crcF-er anTT fiIft(r d?Ir 9g1z51- am frE (1, -3, 2) o.{

656 *rRv I

(a) Let V be the vector space of real

satisfying

"'Y"-6*+119-6v-odxs dxz dx r

Then show that V is 3-diamentaional

valued functions y=f(x) 10

vector space over /R

aT;n V, qrsaF+- Ftrnf y=f(x) * *r Ffrfi{q #- u#*
dtrLX-6y:0 tht 5g'* fi-trTr t, mr Trfu wrrF6 5' ftfr Rqtr

qrt ffi V , tR ER 3-ffi{T €R{T €?TFc t I
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Three forces P, O and R act on a particle and keep it in 10

equilibrium. lf the angle between P and O and between O

and R each be 1200, then show that P : Q = R

(16 *Tr q{ trf, ffir P, O 3ik R frrs mre t FTerr

€rrrrffi€elr f rtre H I qfr e?+6 P den Q * frq .rer (,?i

* fi-E +tuT *l 1200 t dd-Rqtr 6t fr p = Q = R

(a) The particle pedorming Simple Harmonic Motion has a mass 10

2.5 gm and frequency of vibration 10 Hz. lt is oscillation with

an amplitude of 2 cm. Calculate the total energy of the

particle.

T15r 3{1-6tr erfr 6-fe g\r Sur 61 frpcrrtrf, 2.5 elw FTeil- s-r:rt'-rr

ff 3n{F 10 Hz F 1 2 cm 3{rrlrrT q-t daa F | flry *r tq
s.dt €I 4ut;Tr fitR(' I

(b) The motion of a particle under the influence of a central 10

forces is described by , - a sin 9. Find an expression for the

forces

ftfiq qa *. IIaTra t 3iirJra q.ur fiI erF r : e.sin 0 *- erdnr

Effia *r ar$ t I qet #r 3tffi'a o6 fitRul

(b)

st
R
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