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C{ rTe dt ffio oror t fi:
Represents a cone if:

u2 D2 w'

-+-+-=dabc
qytH fu W yz+zx+xy=a2 qt grktEl /r+n),+ n2= p EKI

uftrd< go qrq-a'q ein, qfr 
"f *J7*J, =o

Show that the section of surface yz+zx+xy=a2 by the plane

lx+my+nz= p willbeaparabola,if Jt +Ji*Ji=0.
OR

^x'y'z'sTfrqqTd'q-q , ;-;-i=1 d vs qq-6 tsr q sft6-w vra

dft\, d kg iz,:, -4)i +d-i qril tt
Find the equations of the generating lines of the hyperboloid

| * * - "- =t which passes through the point (2,3, - 4)4 I 16
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Note : Section'A', containing l0 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section'A' hasto be solved fi rst.

Section - 'A'

FrEifud orftdqilfi yrct- d iJtlr{ v.D qr st sr{qt { tt
Answerthe follow ing very short-answer-type questions in one or two

sentences.

vlq I {{frcr a,b,c,d cfr"iF {{RYr ftfo\t

write Reciprocal syrt"- ofu""to. i,d, i, .

vr{ 2. rqrf srilf, qi q.funqr ftfuq t

Define Tangent plane.

cT{ s. enwf {{RYI of qfurqT frfo\ t

Write the definition of Inotational vector.

cs"r 4. gE d srn-qn rdflJ o) cRlTIB-f, dfr\ t

Define Flux across a surlace.

(1x10=10)

P.T.O.
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ct;T s. d g+ + de-dlis cfr'd"dr{ eT cfu{+r ftfo\I
Write the condition of orthogonality oftwo circles.

qr< 6 ftqrro gr o) vfurR-o o1fta-dl

Define Director circle.

,R=r 7. dtrr celc o1 cfurr[rr frfuq t

Write the defi nition of Perpendicular projection.
q{{ B. ErFE afru vrq al qRlalT ftfo\ |

Define Right circular cone.

qT{ 9. qfrdal ftfuq qq wqiit lx+ my + nz = p

udq vtif,{q a{ + by2 + cz' = | or syfila dt I

Write the condition when plane Lr + my + nz = p touch the concentric

conicoid ar2 +byz +czz =1.
1o.d*q wrraa qffii o-r ebwd rqT EldT t?

What is the area ofcentral plane sections?

Section - 'B'

ffifud cril d rrw t :

Answer the following questions : (3x5=15)

+ n n ,12 )
ceq 1. qR i ="o"rt ?+ sinnl I a m" o1m fu , 

o .l=-"')" dt'

If r =coszl t + sitnt j d'r
thenDrovethat: ., =' dt'

OR

-n'r

-+
fu< frfqqTP,.vethat: div(curl F)=0

  AyPn2 J F.dr 6t T('qrfi dfuC, qd F=xyi +yz j+zxk cF4tC
c

sn i =ti +t2)+f l t 
".f 

t, -l * I ilD raasr I I

(2) (s)

OR

€r'ffi qiq 6T wcqrql F = (xz + y2)i -2xyi d ftq qAfuq. wEfu

rrqrf,d oi x=!a, != 0, y=f t ci eircaq d qR-o: frqr rrqr t t

Verify Stoke's theorem for p = 1x2 + y2)i - 2xyj taken round the

rectangle bounded by x = +a, I = 0, y = b .

cv=I 3. tr6 cfu{'q Hrf, dfrc fu d Tr yo qpn o) e<oo yfuko o,rt
tr
Find the condition that the two circles intersect each other orthogonally.

OR

ftl< dftr fu yri6q L=t*n coso qs Rvo d ft-5 ffi tRr6r

olq avq /d, ro qrq d fut di qfr ' ,un!.run!='*!.2 2 e-l

Prove that two points on the conic L = t * " 
cos d whs5s yssl6rial anglesr

are a and, p respectively, will be the extremities of a diameter if :

o B e+ltan-.tan1=-2 2 e-l
qgn a rild or sftf,{q Erd qflfrC d qfii r' + y, + z, +3x -3y +22 = 0 ,

x2 +y'+22 +2x-y-z+10=0, d rrqnr t.lli fug (0, 1,2) t
doq wor tr
Find the equation of the sphere which is coaxial with the sphere

x2 + y' + z2 +3x-3y+22 =0, x' + y' + z2 +2x- y- z+lO=0
and passes through the point (0, l, 2) .

OR

ftE tffftI fu gfi-ogq/ Prove that the equation:

ax2 + by2 +cz2 +2ux+2uy+2wz+d =0

Code No. : 5-160
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':'t')'ln Evaluate J F.dr where F=x!i +yz j+zxk and C isthe curve Evaluate J r'.dr where F=xyi +yz j+zxk andC isthe curve
CC

- A ,n _ A -A -ni=t i +t2 j+tJ k.t varyingfrom-l to l. i=ii *i') +f 7,,t varyingfrom-lto t.

oR oR

^nnn!)rF nds orqsftotlov,sd F=4xzi -y2 j+yzk ceflsq{ [lrr.,as --rqpmrfu<, "ty.i=crr'i -y2')+yz'k npTrss;r

oT gs t fr fu ETf,f,t -r=0,x=1, y=0,y=l,z=0,2=l t or TE t dt fu uq-d-dt x=0,x=l,y=O,y=l,z=O,z=l t
frv gen tr ftn gur tr
Evaluate JJ, F . zdS , where S is the surface ofthe cube bounded by planes evaluate JJ, F . /,ds 

, wherc S is the surface ofthe cube bounded by planes

x=0,x=t,y=e,y=t,z=0,2=1 unai=+*r| -yr)*yri x=0,x= I,y=O,y=t,z=0,2=t unai=+rr| -y, 1\*yri
,Iv;I 3. To.Id, Co 3{lrrf,rf,R 3lFrq-{ffiq r/=l o) (x,y,);r=1,2,3,4 sc{ 3. Vo Tfl,Vm GrElcrrz6R orfrq11s-d-q x/=l ol (x,y,);r=1,2,3,4

q{oredltdfu€qnft\fu x.l2x3x4=h!2\!a =1 q{413TTBd}fuqdfuCfu xf2x3x4=!1t2\!a =l
A circle cuts the rectangular hyperbola lry=l in the points (xry.), A circle cuts the rectangular hyperbola x/=1 inthe points (xry.),

r = l, 2,3,4 then prove that xf2x3x4= !/2\la=1 r=l,2,3,4rhenprovethat xf2x3x4= Wzltlt=1
oR oR

Ytio-E 12 +2y2 =2 t riilft vrio-q or Efi-6y'r gn dfqq d fus Ylio-q x2 +2y2 =2 t *inft vri6-E 6r qfi-oyur $d dfuC \Jil R-g
(1, l) t Els{ qril t I (1, l) * dn-r wdr t I

Find the conic confocal with the coni c x2 +2y2 = 2 which passes through Find the conic confocal with the conic x2 +2y2 = 2 which passes through

thepoint (1, l) . the point (t, l) .

ss;I 4. vs vq oI qftfi-tq s16 dfr\ fu's-.FT sN (0, o, a) elk oTItrR qF, ,R;r 4. vs vrq or wfi'o-r'r fl( dfuC fus-or ${ (0, o, s) *t onErf{ rrF,

1a x2 +y2 =4, z=0 tt gfl x2 +y2 =4, z=0 Bl
Find the equation ofthe cone whose vertex is (0,0, 3) and base is the Find the equation ofthe cone whose vertex is (0,0,3) and base is the

circle x2 +y2 =4, z=0. circle x2 +y2 =4, z=0.

P.T.O. P.T.O.
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OR

rH r'+/' +22 -2x+4y=1 d q-<rd)ff im{, ftilq-d qa5 tur
x=y=z d *rqr<s t, or rl4-6tut 96 dft{l
Find the equation of the enveloping cylinder of the sphere

x' + y' + z' -2x+4y =1 having its generators parallel to the line

x=y=z

qror t t

Showthatone generatorofeach system passes through every point ofthe
hyperboloid.

OR

Efi-f{"r Fr wtFr{FMrFro Fc t dfgc ,

Reduce the equation to the standard form :

2x2 -7 y2 +222 -l\yz-8zx-l\xy+6x+12y-62+5=0

Section - 'C'

nqrfu-o crfr S rrt t :

. Answer the following questions :

cvl r <YrH fu/showthat , (;.v); =;

(sxs=2s)

OR

ft< o-t fu/ Show that :v2 y 1r1 = y" 1r1 *? 7' gy

qfi 2 Tilieqaftr, ff(ri+y+r't).?as.rdsvq x2+),2=22 sitt

$qdEr z=1 t cftq-€ e-go ge tt
Evaluate l["Qi + y1 + ,'t ).idS where S is the closed surface bounded

bythe curve x' + y' = 2' and the plane z ='l .

(4) Code No, : 5-160

OR

qft ,, +.y, +22 -2x+4y=l A oi-<ldfi nf,{, ffi qa6 tur
x= y= z d qqr<-s t, ot rt4-f,{rr gn dftN I

Find the equation of the enveloping cylinder of the sphere

x' + y' + z' -2x+ 4y =1 having its generators parallel to the line

x--y--z

qror B t

Show that one generator ofeach system passes through every point ofthe

hyperboloid.

OR

vfi-fi-rq ol vqr.rfi !-{rFm sq { dfuq :

Reduce the equation to the standard form :

2x' -7 y2 +222 -l\yz-8zx-l\xy+6x+l2y-62+5=0

Section - 'C'

ftqifud srrt d vrr t :

. Answer the following questions :

qr{ 1. qsrl{ifu/Showthat: (;.v);=;
OR

ft]q En fu,/ Show that :v2 y 1r1 = y" 1r1 +? y' gy

qrr 2 Tsion dfrv, lJ (xi+y7 +r'*).)as qd ssr€ x'+y'=z' stt

Hrkrer z=1 t cft{q rga ge Bt

Evaluate l[ "Qi 
+ ti + z'1*).idS where S is the closed surface bounded

by the curve x2 + y2 = s' and the plane z = I .

(5x5=2s)


