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MATHEMATICS PAPER - IIl: MTB - 113
A) ceomerry ill1lO3) /

B) Discrete Mathematics (111104)

A) Geonetry (111103)

lnsltucuons to Candldates :

1. Oo ilotw ie anylhing on questDn paper except Seat N6.
2. GEph oidiagiam should be d.awn with the black ink pen bejng used

rorwriting paper or black HB pencit.
3. StudenB should note, no supplementwill be prcvided.
4. Allqueslionsare cornpulsory.
5 Figures to the right indicte tull mafts.

1. a) Attempt any si,(

i) Itlhe o sin is shiftediothe po,nt (2, 1), lhe direclions of lLeaxes
Emains the same rhen the equations oflranslation are *-
a) x=2--/,y=1-y' b) x-l \',y-2-l
c) x=2+i,y=1+y' d) x=1+x',y=2+y

ii) The equation 1 1x2 +4xy + 14y2 - 4x - 28y - 16 = o repres€nts 
--a) Ellipse b) Hvpe6ora

c) PaEbola d) Circle

iii) lllheequalion S+rsl=o Gpresenls a radicalplane lhen 7,=.......
a) l"-1 b) i.= 1

c) l.=0 d) none oflhese

iv) The seneElequation of i,he sphere is 

--a) Li.ea. b) Second deslee
c) Thirddegrce d) None of lhese

v) The equatol ofa cone wilh vener al origin is 

-a) Linear b) Cubic
c) Non - homoseneous d) Homosenous
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The consta.t angte between thE axes and Ihe __ ot a
crrcular cone is semi_veni€t

c) slEight tin€

c) perpendicutar

i) Siate $hetner tue or false.

Parabota ts a csntEt6ni.

ii) What is lhee reotrhe@nic

ln envelopiog cytinder generatoB ijouch a grv€n Eudace and
lo a gNen siraighi tine

ar2 +zhxt +by2 + Zgx +27 + c = O?

Find tte centre oflhe sphere
2x2 +2y2 +222 - ox - 4y +7 = o .

W.ite the €quaiion of a sphere wiih centre at (a, b, c) and 6dius r
lf the numh€r a, b, c satisty equarion of the cone with ve.tex origin

2.

th€n a. b. c are tlle d.r.s. of s;" s"*,n;,;iihjii;;.
Ulale whetier ltue or frt<.

vli) Oerine Envetoping rytinde, of a sphe€.

viii) state whelh€r Uue or btse.

The guiding qrrue of a ghr cncuhl cyti.der is a circte.

i) Wnte fte oquations of rclation ot axes when lhe axes a€ bl,,ed
th'oush an enqte o = ranrf-11\ 2)

12

2

6t{ - O3l / 0s2

nShl

b) tangenrd) none of rheso

dghl cioular oytinder by ptane peryendicltar io iis
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ii) Find ihe angle 0 thrcugh which lhe axes shoutd bs rotated tc)

,emo!€ the ry ' ierm lrom ihe equalion 5x2 + 6xy + 5y2 = a .

r ldenidllhe@nrc 14/'?-4ry+11y2 .44r-58y-71. O andtinohs

iv) Fo! ihe !',vo sphsres with cenl€s q, C2 and ladii i, 12 respecwer.
State lhe @nditions that the two sphe€s are (i) Non - inle.ecling
(ii) lntelsecting.

v) Find tho equation of a spherc with enirc at (-1 a 3) and passing
thrcushthepoint (1, 12).

vi) Stato the condniol lhal rhe geneEl equation of second deg€e
d2 -by2 -.! +?rvz- 2aa r2hry r;u,{ 2w-zwz-d o
should represent a cone.

vii) Find he equation of he @ne with vetux at (0, 0, 0) and which
passes tht'ugh the @Ne given by 2x2 +3y2 = z: x + y = 1 -

viii) Find the equalion ol ihe righl circular cylinder of r.dius 2, whose axis
passes through (1,2, 3) and has d.r.s.2. -3,6

ix) Fjnd lhe equalion of lhe cylinder {hce generators have d.c.s.

I, m, n and which passes lhrclsh the fu@d circl€ x2 +22 =1 in the

3. Atlemplanyfour.

i) The oigin is shifted lo the poinl (-Z k) , lind he value of k !o lhat

the new equalion of lhe locus given by 2y2 + 3x + 4y - 7 = o will not
oontain ihe frst degree le,m in y.

12

ii) li by change ol axes, wilhoul change of origin, the €xpression
ax2 + 2 hxy + by2 becomes a'x'2 + 2h'r!'+ Uy'2 then prcve lhal

iii) Show rhat the spheB x2+y2+22 =u ana

,2 +y2 +22 -12x+4y 62+48=O louch inlemally.

iv) Showthatthe plane 2x-2y+z+16=0 touches lne sphere

\2 +y2 +22 +2,1- 4y +22-3 =0.
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v) Dedve the equation ofihe rightcircular 6ne with semi- vertical
ansle 0, vedex (a,B,y) and havins axis lvhose d.r.s. are a, b, c.

vi) Find lhe equation of lhe cylinder whose geneEtoB are parallel io
lhe z-.xis .nd which inieect tie .ure
ax2 -by2 +A2 -1 lx+my +nz =o.

4, Attempt any three,

i) cnange rhe odgin 1o(1,2) and transform

3x2 11ry +3y2 +14\-2y +3 = O. Further otate lhe exes thrcuSh

o= q and nnd |he Rnallknsiom of tne equalion.4,

ii) Redu@fteequaiion x2 -4ry-2y2 +1ox+4y =o 1o its slandard

iii) Find the equafon of the sphere p;ssing lhrclgh the circle

,2*yz*r2-4=0,2x+4y+62 1=o and having its conlre on

the plane xr y rz=12.

iv) Findtheequation oflhe cone with venex V(cqp,l) and a plane

curye f(xy,z)=0, ax+by+cz+d =0 as lhe suiding curve.

v) Find the equaiion orthe envelopins cylinder ofthe spherc

12 + y2 + z2 -2x + 4y - 1 =o having ils generator pa€llel to
x=yzz.

5. Altempt.ny two.

ir frnd tl'e equat@n ofihe sphere passing lhDugn l1e four non
coplanarpoinrs A(x1,y1,21), Blx2,y2.z2), cl\,h.4) and

Olxa,y a,za) .

ij) Findlhe equaiion orenvelopins 6one ofthe sphere

x2 + y2 + z2 -2x + 42 - 1= a wiih its vedex at (1, 1 1) .

iii) Find lhe equation ofthe cylinder wnose genelalor inleEecl the
quidins plane curue f {\y,z) =q ax+by+cz+d =0.

12
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