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Prove that two conics a = I + e,cosd and 2 = I + ercos(d - a)touch eachrr
other if /12(1-e2)2 +lr2 = 21,1111- rre2cosa) .

qs;r 4. ss dE-ISq t{q tEr Efi-ftaur srd a1m fusor ftfui-o fr
x'+y2 +z' =9, x-)r+z=3 Bl

Find the equation of right circular cylinder with guiding circle

x'+y'+z'=9, x-y+z=3
OR

qrro I+Z+1=1 Frdyretr rl a,e, c w ft-e-f,r tr ftrqabc
o"llcd |a. o e qir ABC cr Efldl rr{t trn{ viq

(b r\ (c a\ (a 6\
vzl -+- l+zxl -+- l+ry| ;+- l=0 of nTftd q-rff t t" [c b) la c) '\.4 a)

xvz
The plane ;.;.; = I meets co-ordinate axesatA,B, C. Prove that

the lines from 0 to the circle ABC generates the cone

(b c\ (c a\ (a b\\zl -+- l+zxl -+- l+rvl -+- l=U'[c b) (a c) '[b a)
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qrl 5. 3lft rradqq yz+2zx+3xy+6=0 d ft5 (-1,0,3) i qri qrd

ql-oi d trfrfl"r s;q o1ftrit
Find equation ofgenerators passingthrough point (- 1,0,3) ofhyperboloid

yz +2zx +3xy +6 = 0 .

OR
{6 cldi[e] gro otffi q6t iTT a{ lx+my+nz =p ttdq rTqrqq

ax2 + hy1 + cz' --l or wrf Td d I

Find the condition that the plane lx + my + nz = p is tangent plane ofthe

centralconicoid axz + by2 + czz =1 .

Oq , ErD-s 'G[' t rs ofeaqo-t q{n t. ftil-€" Ed irFrr qffi g I qrs
's' q d{ilft qr< \rq ErEs T' { ff srfi rrc t t q-s 'cr' q'}
s{S qf,a 6d oi'l

Note : Section A', containing l0 very short-answer-t)?e questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists oflong-answer-type questions. Section'A'has to be solved first.

Section - 'A'

ftETrfuT qfd-d{f,ft trs-d + Brn vo cr <i srrs} { t r

Answer the followin g very short-answer-type questions in one ortwo
sentences. (1x10=10)

!-r.{ 1. ftffi r+fr:r roc a1 fttrr Rert di d ftri onqrco \d c-qfw
sfrdcr frmr
Give the necessary and sufficient condition ola vector to have constant
direction.

qr{ 2 E-ffiq r{fut el q-qft fufudr
Write reciprocal system of vectors.

IIT{ 3. rr\rs ot qtq ftfud t

State Gauss's Theorem.

cs;I 4. €ifiJ rhq or orffq ftsqlT frfu}r
Write caftesian representation of Stoke's theorem.

P.T.O.
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21
c*T 5. yr6d q sfr6-sur ftm d Ad-{a + + + =t t ncrft tr

AD

))
Write equation ofconics which are confbcalwith the ellipt" ! * | = f .

AD

qfi 6. qrq6 ffiq sfforT o-c q) lT{f, tqt3if o} c'<Rfd o+'Tr?

When does general equation ofsecond degree represent a pair ofstraight
lines?

qsq 7. furfi qqra oI st<J: go-s sq 6r r+ftorq ftmt
Write equation ofthe intercept form ofany plane.

s{r dEr [frq nf,i or qfiotq ftfu} fusor qer y3rfl tt
Write the equation ofa right circular cylinder with axis as y-axis.

(2) (5)

OR

qR i=(r'-y'1)+ryj+1y'-z*y)i, ddivi n'rncurt i sro
o1frri I

If F = (x' - y') i+ xy j+(y' -2xy)k, thenfinddivF andcurlF.

Code No. : S- 160

c{{ 8.

c$r 2.-r/-srkrEr it sqro-a I "lp 
*' - t f ) 

a, + (+ y - a xy) ay) A ftd fi{
fiq s-cqrBf, omiln, crd cqr+ozit /=J; 3trr /=r, t qR-{q

e)", o1 cfufrqr tl
Verify Green's theorem

I 
"lp 

f - W' ) 
a, + (t y - a xy) dyf

cs;r e. vfi gd srftviraro or ft-, {flgd I

Draw hyperboloid ofone sheet.

by the parabolas y=Jy and y=f.

qr;I 1o.qftrrl tx + my + ru = p trrTI €ilft vio{q *. *- *=,
d wRfdr o1 qqr srf t?
What is the condition that the plane lx + my + nz = p and confocal conic

222xvz

-*., 
.+, " = I toucheachother?a-+A b-+A c-+1

wd S.fd x, + y, + z, = I 6r srfr s[dyg t dpn Cvfl+t qR-{fr{r

Verift Stoke's theorem forF= (2x-y)i -yz2 j-y2zk,where S is

upper halfsurface ofthe sphere x' + y' + z2 = | and C is its boundary

line.
grif,q or srgtgq sftftinZ Trace the conic :

2lx2 - 6xy + 29 y'z + 6x - 58y - 151 = 0

OR

ltpq afuf fu d YTio-q -!-=l+ercosd(pfl 2 =l+et1a1s(0-a)\arr
Wf o'r wsf u{d d qR 1,271-er12 +lz2 =2Ur(1-e,ercosa)

in xy plane of

where C is the area surrounded

OR

tr

Section - 'B'

ftqifud dg s-fltq rrr] ai 66 frffi :

Solve the following short-answer-type questions :

q5{ 1. qR ;,i,; fr{ 3r-trrddq sftrT d, d <trH fu

lf ;,b,; are three non coplaner vectors, then show that

I ;, i. i r ;. ;, ;) =l ;.i.;]'zL]L]

,R;I 3

(3xs=l s)

P.T.O.
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OR

qft i = log(t+r21i+ 
"int i- t2 i
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or qt{ 5ff, a1ftrit

(3)

OR

qR i = bg(l +r21i*"int i-t2 i
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or qrc srf, otfrfi t

-.'l#l laildd l7l
l-

Ifl; = log(l+12)i+sinr j.-rz I tt.n.rutuut. lf
cr{ z ftqr rqr t i6 =zi- i +zi qq I = 2

=ci-zj+zl, R.t r=3
l,-

Ecrigi fu | r.:Ld=lo' id
Given that i1t1= Zi - i +Zi when I = l

=+?-zi+l*, when v=l

|- ai
then show that I r.--d =10,,d

OR

)"r.d r or levro-r o1M, qei fi =1x, + yrli-2xy jaur

C, D/Srkrfr it gfi 3rr{fl t u} y= 6, x = a, y = b,x = Od fu{ t t

Evaluate J i.ai *r,r.r" | =1r'+y'1)-2xyi and6: isarectangle

on ry plane surrounded by y =0, x=a, y--b, x=O
cr{ s. <vrH fu #< t A ft} rrt rir,ft vrffi w ot{ s} sqrf,r sqf

tqreit q< crd rt ffit d s",rt or sr<-s 3rw +dr t r

Show that the difference ofthe squares ofthe perpendiculars drawn from
the centre of two confocalconics tothe two paralleltangents, is constant.

OR
sq-fwT x' - 5 xy + y' + 8x - 20 y + I 5 = 0 oYr i yTi+-s o) ft-{ffo
o-ror B?

tf i= log(l+r2)i +sint)-t2;,n.n."ufru,. l*
ssc z. frqr .rlr t i6 =zi -i +zi Girr r = 2

= C? -2 j +l*, .',t"t , = 3

EYrfra tu i;.n*=*
Civenthat ilty=Zi-i+Zi when 1=l

= l? _zi +3k, when 1= 3

i- ai
then show that I r.--d =10

OR

["i.ai w 1-cvror d]ftrd, qei | =1x, + y,1]-zry itrn
C, xy$rklFl { Vo encr t v} y=6, x= a, y = b,x=Ot fun t t

Evaluate J"i.ai where F =7x, + yr/,-2ry] and 6 isarectangle

on xy plane surrounded by y = 0, x = a, y = b, x = 0

rrc e. <v@ fu d-q d A ftd..rd {i{rft:lioiii qi ot$ E} {{q|<-q wqf
tsrsii qr €d rrn dEi d q.ri or or<q erqs dror t r

Showthat the difference ofthe squares ofthe perpendiculars drawn from
the centre of two confocal conics to the two parallel tangents, is constant.

sfr-o-l"T x' - 5xy + y' +8x- 20y+ l5 = 0 dI{ t yTi+-q oi ffid
o-rar t?

P.T.O. P.T.O.
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Which conic is represented by the equation

x'-5xy+y' +8x-20y+15 =0 ?

qs;T 4. Tfl x, +y, +z'=5, x+2y+32=3 t +dr qH srd *< grag

4x+3y-15=0 d {c'Yf 6{i sr&'ileit d vrfrft-q"r sn otffit
Find equation of spheres passing through circle x2+y2+22=5'

x +2y +32 = 3 and touching the plane 4x+3y-15=0.
OR

<ytH fu ft{YTrelT i E}-+a qri srd vrq ot erro sfi'or"r

fyz+gzx+hxy=6 Q qm t'rat tt
show that the gen etal eqtalion fyz + gzx + hxy = 0 represents the cone

passing through the axes.

c{{ s. lfia dtPqd fo' tIioqGI

(4) Code No. : 5-160

Which conic is represented by the equation

x' - 5xy + y' +8x-20y+15 = 0 ?

ccri 4. Tfl x, +y'+z'=5, x+2y+32=3 t d-oa qd qrd elh qqog

4x+3y-15=0 of w{ 6ri srd rlhif d qfrf,rq 516 otffit
Find equation of spheres passing through circle x2 + y2 + z2 =5,

x +2y +32 =3 and touching the plane 4x+3y-15=0.
OR

<{rH fu ftdvrrelt t +fta qd sr-d vrg or <tco $ft+-i"r

fyz+gzx+hxy=g fr qfi *f,r tt
show that the general equation jrz + g% + hxy = 0 represents the cone

passing through the axes.

vT{ o. ffi< dtfqn fu YTitEiIuI ax2 +by2 +czz =lq,I Yiq
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ax2 + by' + cz2 =l qt 1iq

" + / + ' =0d Hylf,f, gm cftrdE go qrfiiFro
b+c c+a a+b
srftqr+e-q B t

Prove that the intersection ofconic axz +by21a72 = l with tangent plane

x' v' z'
ofcone a+L+-1 = 0 is rectangular hyperboloid.

b+c c+a a+b
OR

sf6{"r 3 x2 + 7 y2 + 3 z2 + lO yz - 2 a + l0 xy + 4x - 12 y - 4 z + 1 -- 0

oT r{qFFr=r qqrFrfi 5q i o1fui t

-t_,*-lt * J-=Od rqyfrd illT qftr€ds qo srmlFrfi
b+c c+a a+b
eifrqrqoq tt
Provethatthe intersection ofconic ax2 +by2 + czz =lwith tangent plane

)x
ofcone 

-*b+c
v'

c+a
*;*i = o i"""*gularhyperboloid'

OR
gfi'o-t T 3x2 +7y2 +3z2 +10yz-2zx+l}xy+4x-l2y-4z+I=0
irr $rFrq"r !-qrFf6 Fc d dffi t

Reduce the equatio n 3l +71 +322 +7012 -?-a+10ry +4x -12y-42 +1=0

to the standard form.

Section - 'C'
ftqifu-d A{ srfrq crii dI sa o1ftr} :

Solve the following long-answer-type questions :

cr;r 1. fu€ o1ffia' Z Provethat:

(D div(r"i) -- (n +3)r" (iD

Reduce the equatio n 3l +7f $/ +10y -2a +10ry + 4x -12y-42 +l=0

to the standard form.
Section - 'C'

frqifu-d A{ B-dfu cs-it 6I sq qilm :

Solve the following long-answer-type questions :

gr{ 1. fuq o1fun TProvethat:

(D div(r'i)=(n+3)r" (ir) curl(r'i1 = g

(sxs=2s)

curl(r' r) =Q

(5x5=2s)


