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. The figures in the margin indicate
Jull marks for the questions.

1. Choose the correct answer: 1x10=10
g TeIol AR Sfeneat ¢

() When the origin is shifted to (~1,2) by
translation of axes, the transformed
equation of x*+y®+2x-4y+1=0 is
AT oFe gAIeE @it @ R (-1,2)

22 +y? +2x -4y +1=0 IR
FleRe et =7

(@ X*+Y:=4
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If a point lies on the ellipse
2 2

x + 4
b!2
polar with respect to the ellipse

x2 2

a? b2

al2 x2 b'2y2
a* B S

W (P GO R B Toige

@y
—+F-13 8ATS AT, (ST &l

=1, then prove that its

=1 touches the ellipse
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. (i) Find the equation of the

@ ()
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enveloping cylinder of the sphere
x? +y® + 2% =25, whose
generators are parallel to the

line 2=¥Y_-2, 5
1 2 3

X +y?+22 =25 (R SR
foferers Al @A =11 A"

ISR |

Find the equation of the right
circular cone whose vertex is at
the origin, whose axis is the line

T =5 =% and which has a
vertical angle of 60°. S

GiR Gt JBITIT 2K ANFIIT! e =t
I YT @oiFe AR, AT oF (=

————— wm%mwoﬁsﬁn
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(vii)

Which of the following represents the
equation of a right circular cone with
its vertex at the origin, axis along the
z-axis and semi-vertical angle ¢ ?

a7 A PAOIR e MR 49,
2z i o 4! iE SN @it o 9t

Bl Gt FBIFIT T AN J&?
(@ x*+y*=z'tan’a

() xX*+y*+2z*=cot’a

V(c) ' x2+y2+;z'“’ = tan’ e

(d) x*+y*=z*cot’a

The equation

ax? + by® + c2® + 2ux + 2vy + 2wz +d = 0
represents a cone if

ax?® +by® +cz® +2ux + vy + 2wz +d = 0
FRAFIIDIR 1 *RF @,

(@) au®+bv?+cuw?=d

(B) (b+cj®+(a+c)u? +(a+bw? =d
(c) beu+acv +abw =d

u2 v? w2
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(viii) If the generators of the enveloping
cylinder of the conicoid

ax® + by? +cz? =1 are parallel to the

z
line —= L —, the condition for
m n

existence is

M IEF 3G ax’ + by’ +cz® =13 I

(@) al>+bm®+cn®=0
(b) al® +bm? = cnz-
(€ a’®+p’m?®+c*n®=0
(@) a1 + b*m?® = c*n?
(ix) The equation x?-y?=0 represents
x? —y? =0 AN J&

(a) a pair of parallel lines

I AT ([
(b) a pair of perpendicular lines
GRITAR FTY @A |
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(c) a pair of real and coincident lines

GFER AT OIF Wifew @t

(d) a pair of imaginary and coincident
lines

IR I T Mtifew @t

The general equation of second degree

ax® + 2hxy + by? +2gx +2fy+c =0
always represents

ax® +2hxy + by® +2gx + 2fy +c =0

A St & %t S gow
(a) Cone
iy
(b) Conicoid
T
(c) Conic
Jee
(d) Sphere
CoNeT=e
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2. Answer the following questions : (any five)

2x5=10

S ePTRY Ol ot ¢ (Riraizar <fishh)

()

(@

(i)
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Find the transformed equation of the
straight line x +% =2, when the origin
a

is transferred to the point (a,b).

§+%=2 TR AR AR, (a, b)

R GRS IR R el ey
= -

Prove that if one of the lines given by
the equation ' ax?+2hxy+by®=0
bisects the angle between the
coordinates axes, then (a+ b)? = 4h>.

I ax2+2hxy+by2 = ORRTH e 5
(I 01 IR O HHIF TS (Pl TTfafes
FF, (ST &t [ @ (a +b)* =4h?

Find the equation of the parabola,
whose focus is the origin and whose

directrix is the straight line 2x+y=1.
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(iv)

(v)

(vii)

T[T AIfS =9 @M o 39 fmrgs o=@
2x+y =1 FTEIA, (ST R[S ANFIEAH!
fadfa =1 '

Find the equation of the tangent to the
ellipse x*>+2y*=6 at (2,-1).

o BIER (2,-1) R ~pieviem

AN AT T4t e %2 +242 =6 |

Find the nature of the conic and its

centre of the following equation :
2x* -5xy -3y’ - x -4y +5=0

Wﬁmﬁ?ﬁmﬁﬁwaﬁwm
o A= e

2":2‘sxy—3y2—x—4y+5=0

Find the equation of the g i

phere with
centre at (1,1,2) and touching the plane
2x-2Yy+z=5.

IR (NGB IR Refey vt e e
(1,1,2) &F 2x-2y+2=5 e .
FANPITH ~pef 33|

Find the equation of the right circular

cone which contains th .
: Iree
coordinate axes. positive

o1 <IN K o et 1 o
PO AT el zm31 :
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3. Answer the following questions : (any six)

5x6=30
were fial eMRIRT el fat ¢ (Rreie zab))
(i) Prove that the equation

x? +6xy+9y® +4x+12y =5 represents

a pair of parallel straight lines and find
the distance between them.

ot ¥ @ x? +6xy+9y* +4x+12y =5
AP TR FARGIIT AL JE S

Pr¥er iew @y e i

(i) Find the equation of the hyperbola
- whose center is (-3,2), one end of the
transverse axis is (-3,4) and eccentricity

is é

>~
| (-3,2) 4, T TR ST O (-3,4)
w%wm% | (ST (12 4TS ANTI!

el =1
(iii) The chords of the hyperbola
x? —y? =a? touch the parabola

y? =4ax. Prove that the locus of
their midpoint is the curve

Yla-y)=x°.
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X’ -y =a® S WA 42 =4a.7;
FRITEF =P FI| eIt WA @ G IR
TR A R y?(a - y) = x° I |
(iv) A plane passes through the fixed point

(a, b, c) and meets the axes }
es 1n A,B,C.
Prove that the locus of the centre of
the sphere is 2+2+£=2
X y z

4% TS (a, b, c) <& RE R T
’“ﬂimwm&&cwwl
eI 1 O TR TR QIR otiereq coad
Rie ey 24242 g,
X y =z
(v} Prove that the equation

232 +2y? + 72 ~10yz~10zx + 2x + 2y 4 26, 17
represents a cone, s
(2,2,1).

o F|_M @
2x? +2y° + 722 —10yz—102x+2x+2y+262 1'.7 0

“'ﬁ‘“"m@”@m@ww@

whose vertex is
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(vi) Find the equation of the enveloping
cylinder of the sphere

x% +y® +2° -2x+4y =1 having its
generators parallel to the line
xX=y=2.

@I (AT AN (R
B+y?+zt-2x+4y=1 iF T«
(SAOTIRE X =Y =2 T TG | ]
(oo SR ofeeies et fAefE =

(vii) Prove that the cones ax® +by? +¢cz* =0

2 2

2
and X-+Y +Z _0 are reciprocal.

a b ¢
o ¥ @ ax® +by? +cz® =0 AE

£2—+%2-+£2-=0 *(gg W1 AT Reo|
a

c

(viii) Find the equation of the sphere which
touches the sphere
x* +y? +2° +2x - 6y +1=0 at the point
(1,2,-2) and passes through the origin.
CNTPCDIR AT fef < Rot
P +y?+22+2x-6y+1=0 (NP
(1,2,-2) s =i I3 o RS M
SAiq (2 T
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(ix) Find the equation of the cylinder which

intersects the ¢ 2 2

Ix+my+nz=p and whose generators
are parallel to z-axis.

Pt it fiof w1t Rt Biererm
ax®* +by? +cz? =1, lx+my+nz=p
IFHIT (@ FE T 9

ZH] A | ‘

Answer the following questions : (any two)

10x2=20

oS ﬁﬂf SR B 4t 3 Rz ghy)
(@ (i) If by a rotation of rectangular

axes about the origin, the
expression (qx? + 2hxy + by?)
changes to (a'x2 + 2h'X'y’ + b'y?)
then prove that q+p = a'+d ’
and ab-h’=q'b'- 2,

3 FRE SR smor o
TR TS (ax® + 2hey + by
SiefeTor (@'x? + 2h'x'y' + by?)ea
a+b=a'+p o
ab-h?=q'p'_p2 |

6
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(i)

(b) ()

(i)
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Show that the equation of pair
of lines through the origin and
perpendicular to the pair of

lines ax®+2hxy+by® =0 is

bx?® -2hxy +ay® =0. 4
oredl (@ TEIRE TSR QAR SAF
ax? + 2hxy + by? =0 (ATTT €7I©
7 @ (AR AN

bx? -2hxy +ay®* =0 |

Find the condition for the straight
line y=mx+c to be a tengent to

the parabola y? = 4ax and find the
point of contact. 5

Y =mx+¢ FELRCE y£=4ax
SQIgET =i (A 56 el 7 I
=iy Tferet|

Prove that the locus of middle
points of chords of the hyperbola
2 2

% - -‘Z—, =1 passing through a fixed

point (h,k) is a hyperbola whose

" centre is (h/g,k/z). 5
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(b) X*+Y%=16 . .

(C) X2+2X+Y2=4 (C) 4x+2y=o
(d x*-2X+Y’=16 (@ 2x+2y=0
(i) If the equation ax®+bx?+cx+cy=0 (iy) The equation
represents a pair of straight lines, then ac +2hxy + by® +2gx+2fy+c=0
W ax® + bx? +ex+cy =0 FTRAT TR represents a parabola, if
et efefiie o, core i +2hxy +by® +2gx+2fy+c=0
@ a+b=0 AL 1 A T,
a 2_ab=
b) bic=0 (@ h*-ab=0
2 —
€ c+a=0 (b)) h?-ab<0
c) h*-ab>0
@ a+b=c © n-ab>
) d) h?-ab#0
(i) The equation of tangents to th (d) ab #
hyperbola x? 2 . © (v) The radius of the sphere
yP X" ~4y® =4 which is paralle] .
2 +y?+2z°-2x+4y-62+5=01s

to the line x+2y =0 is
x2+y2+z2—2x+4y—6z+5=0

x* - 4y? = 4 GRIET ~ifag TTTe
v, R
x+2y =0 (I NS, Gy 2o CSHWCT:‘HWEI

(@@ x+y=0 (@) 3
(b) -8

(b) X+ 2y =0 (c) 6

(d 7

DO1F0 0121 2
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(i) A sphere of constant radius r

DO1F0 0121

passes through the origin and cuts
the axes in A,B,C. Prove that the
locus of the foot of the
perpendicular from O to the plane
ABC is given by
(P +y*+2° )2 (x2+y?+2? )’= 4r2,
| 5
<1 &R YT -3 <01 (AT FARTS
TSI 051 THIROIF A,B,C e
MG | e I @ ALY, O-F =R
e A,B,C 64TS Bal o779

- AMRMI AT ]

(e+y?+2?) (2 +y?+2%)= 42

16 240



