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Paper-III
MATHEMATICS

Time: Three Hours] [Maximum Marks: 50

Tle:- r+6' cw t frt-€ dt qr.it o.) w dfug I slfi crfr S si-6 scH t I

Note:Solve any two parts from each question. All question carry equal marks.

for{ r /llnit-l
t. (a) qR a, B, A cr+r d',i'd' Eioq qqfr d HRvr d dI k€ oTGry |

(a, *i,) * (i, x ?) + (a , a') =#
ud [d, i,e] +o

If d,i,d and d',8' ,d'are vector of restprocal system thenprove that.

(d' xB')+ (E'x d') + 1d' x d') =W
Where ld, i,dl +o

(b) qR i frffi R-S oT furfr qfrqT t eqr r v{lrF.r qrqio. t, d ffi€ otfuq

div(rni):(n*3)rn

If i is apositionVector of any potnt and r ts modules.thenprove that

div(r"i) - (n*3)rn

(c) fu€ dfrq div(grad i) = m(m * l)rm-z

Prove that dtv(grad i) = m(m * t)r*-z
for{ z/Unit-[

z.(a) I" i.d q TiqToq otfqq sd F = xzt - xyj

ri-d qo c, xy Srktel it y2 : x 4,'r (0,0) t 1t,t; ild' qrq t-

Evaluate [" i .fr where F - xzi - xyj where c is a curve y2 =
x tn xy plane from (0,0)to (1,1)

(b).fr-s riq t Pq oltwv

II, l@' - yz)t - Zx'yi + 2fr1.n as = *
s-d s,wqa-eil x:0, x:a; y:0,fa;z:0,r4 t furr q;T tnl gfi EE t I

Prove by Gauss theorem

[, [(x' - yz)i - Zx'yi + zil .n a, = {



Where s is a Surface cube of a bounded by plane x:0, x:4 y--0, y:a, z:0, z:a.

(c) elm rtq or wrsrrq atlqg

wI F=yi*zj+2fr, f,sngts s.rld @t x2+yr+22=L 6T xy qqerf,d
STN tD,.T qFI I I

Veriff Stoke's Theorem where F = yft * zj * 2fr, ands is the Surface of Sphere

xz + y2 * 22 = L aboue XY plane.

tror{ a'zUnit-[I

3.(a)qri?F-s 1.7x2 -L2rytBy'+46x-28y +17 :OoT crgtquT o1fuqt

Trace the Conic L7x2 - 72xy * 8y' + 46x - 28y + \7 = 0 .

1u) fuq dfuq fu rFilft yrf6-q sr+)q qq sfud< o-rfr t r

Prove that the confocal conic interest at right angle.

(c)fuq mfsq l=r*ecosl qriEn-q fl gfi-q {fi-f,{ur t, wqfu ffi go t npn ercl

qntr6 tqr t'r

Prove that the polar equation of conic is

I
: : 1 * ecos9,Where pole is the f ocus and axts ts tnittal line.r

a. (a) qR .ilar x2 + y2 + 22 : 12

tr

Eor{ +/Unit-IV

ol ot{ gei' rrrild frffit w eio: gug a,b,c TFInTI

frtu€dtuq,**i*i=i
Iftangent plane ofany Sphere x2 + y2 * 22 = rz cutthe intercepts a,b,c on the

axies. Then prove that

1,1,L L

---=-A2'b2'C212

(b) ss tTq tD-r q-ftfiwT srf, o1frq fusor Pfrt TdkE t GflY ffifud *1 q fot
qror t r

axz+by'+cz2 = 1., lx*my*nz=P

Find the equation of cone, Whose vertex is origin and passing through the Curve

wcz+by'+cz2 = 1, lx*my+nz=P

(c)v{T toq oT efro{ur fld frtqq fuso.r w+o t-or or='Z= z fr sq-;i61 t Rrn

W x2*y'=L6 andZ=O q$-Orqrdtt



Find the equation of cylinder whose generating line is parallel to

through Curve x2 + y2 = L6 and Z = 0

Eor{ s/Unit-V

5. (a) crierfi axz + by' + cz2 : 1 d fr'E (q, F,r) tr{ Tqqf vrkl?t o-r sftosq gro
dfrs I

Find the equation of tangent plane ofthe conicoid axz +by' + cz2 = 1 at the point
(u, B,r)

(b) qr+++o t -* = , d frg (4,3,s) q{ 3Tfumq 51 *fi6q sro olfuq r

Find the equation of normal at the point (4,3,5)to the parab oloidf; -t7 = Z

(c)GIfrTw+e 5.';*'i=, d kg (acosa,bstna,0) t qrt u,6 q;pif or
qfi-fiq gro dfuq t

Find the equation of the generating lines of the hyperboloid 5.# *'j =, Which

passes through the point (acosa,bstna,0).

passingand
xyz-=-=-723


