2020

(e) ¥iged 2x?+6y?+322=27 ¥ Wi wEw * whEw PERw, @ @
x-y-z=0-x-y+2z—9ﬁﬂﬂﬂmtl
Find the equations of the tangent plane to the ellipsoid 2x? +6y? +322 =27
which passes through the line xX-Yy-z=0=x-y+2z-9. 10

(© w@mﬂwﬂmm,ﬁm“ﬁ-m,imf-i=§%m%mm

arfesis a6 x2 +y? =4, z=2%|

Find the equation of the cylinder whose generators are parallel to the line

x y z s 3 2 2 2

Z == == and whose guiding curve is x“ +y“ =4, z=2.

1 -2 3 e . 15

(e #ﬁm%&n§=i’-§ai§5yz-8zx-3xy=oismmaiﬁ$mﬂ%vgani%

2
T R, 7@ 3 A sl F whwo ek
If the straight line %=g=§ represents one of a set of three mutually
perpendicular generators of the cone Syz-8zx-3xy=0, then find the
equations of the other two generators. 15
== - q -3

) s Ty XY i
@ e F=2z%mmtmmmﬁwﬁﬂm'
Find th i i
e locus of the point gf mt;rsectjon of the perpendicular generators of
the hyperbolic paraboloid X_ _ ¥~ _ 2z o
a? p?

2019
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(e) maim"2'1-”;1-z"llaamaax+y+2z=6mum:mml
Find the projection of the straight line xT-l_y_-l_z_i-l- on the plane

3 -1
xX+y+2z=6. 10

(d) TEE
ax+by+cz+d =0
azx +byy+cyz+dy, =0
3 z-wg F d9 N g g T Hid)
Find the shortest distance between the lines
ax+by+ez+d =0
ayx+byy+cez+dy, =0

and the z-axis. 12



fc) TEAER (x +y+2z)2x +y-2) =62 N T TF @A F whEwl B wa HvA, S fag

(1,1, 1) & | o §)
Find the equations to the generating lines of the paraboloid
(x+y+2)2x + Yy~ 2z) = 6z which pass through the point (1, 1, 1). 13

(d) xyz-weaa A i, fagdt (0, 0, 0), (0,1,-1), (-1, 2, ) 3 (1, 2, Y HA R A
e &1 it e Fifd

Find the equation of the sphere in xyz-plane passing through the points
(0, 0, 0), (0, 1,~1), (-1, 2, 0) and (1, 2, 3). 12

fc) a3, o o (0, 0, 1) R i fom e o3 2x2 -2 =4, z=0 }, =1 wiwwm
wra i

Find the equation of the cone with (0, 0, 1) as the vertex and 2x° —y2 =4,z=0
as the guiding curve. 13

(d) 3x-y+3z=8% waim v fag (1, 1, 1) # | 7 1@ woaw F Wi 7@ fifed)

Find the equation of the plane parallel to 3x - y+3z =8 and passing through
the point (1, 1, 1). 12

2017

L) fomg (L1, ) W s 3x2- 2=, % wsfae @ R Fe |

Find the equation of the tangent plane at point (1, 1, 1) to the conicoid 3x? — 32 =2z,
10
() frowoeha Yamsi X=3-8-0_2z-3 _ x+3_y+7_z-6 -
: 3 1 1 -3 2 4 it iﬁ o
#ifsma
Find the shortest distance between the skew lines :

x-3 -y z- = '
X =8 Y 3 and:c+3=y+7=z 6. 10
3 1 1 -3 .2 4




2.(l))

2.(¢)

3.(d)

2016

(d) 34

s wwad, faa g (a, b, o) & Toran § @ el @) wmh fagsit 4, b3 cw
el R | 4 forg 071 4,89 C H A TFRA AW W F Fw w1 fagug v
o |

A planc passes through a fixed point (a, b, ¢) and cuts the axes at the points
A, B, C respectively. Find the locus of the centre of the sphere which passes
through the origin O and 4, B, C. 15
qufsy f wwad 2x—2p+z+12=0, M 22+)2+2-2x—dy+2:-3=0, N
wsf o @ | geadh farg @ i |

Show that the plane 2x—2y+z+ 12=0 touches the sphere

x2+3)2+22-2x -4y +2z-3=0. Find the point of contact. 10

ax+by? +cz? =1 % A TeR weEq wefae & wieesen farg o fargwr W

Iy |

Find the locus of the point of intersection of three mutually perpendicular tangent
planes to ax?+by? +cz2=1. i

T 2+ )P+ P-yz—zx —xy=3x—6y—-9z+21=0 FH WlEET ¥

Hifr s g § wgha Fafia Hif |

Reduce the following equation to the standard form and hence determine the nature

of the conicoid: x2+y2+22—yz—zx —-xy—-3x-6y—-9z+21=0.

el (sphere) &1 @i Ferferd, st 99 x2 +y? =4; 2=0 ¥ ToRar 2 3Rk & 7

x+2y+2z=09 wF g9, e B 3 B, # e s 7y

Find the equation of the sphere which passes through the circle x? +y2 =4,

Zz=

0 and is cut by the plane x+2y+2z=0 in a circle of radius 3.

(e) @il x_—l___y_;_2___z_3 M y-mx=2z=0 % §9 T g (shortest distance)

2

Fefed | m % g 7 & fore 91 Y@t 9fe=d (intersect) M7

Find the shortest distance between the lines

x—1=ﬂ=z—3 and
4

y-mx =2z=0. For what value of m will the two lines intersect?

15

10

10



4. (@) TH @, W@l y=a=2 x+3z=a=y+z F = (intersect) FA 2 U T
x+y =0 % GFR &, g1 Sq ¥ag (surface generated) faifed |

Find the surface generated by a line which intersects the lines y=a=z,
x+3z=a=y+z and parallel to the plane x+y=0. 10

(b) T A 7 TF (cone) 3yz—22zx —2xy =0 % o WER @a SHH! (generators) Fl
x

@mm%lﬂﬁT=%=§@WWWEW (generator) &, @ =Tl A

forprferd |
Show that the cone 3yz-2zx-2xy =0 has an infinite set of three mutually

perpendicular generators. If % =Y =§ is a generator belonging to one such

set, find the other two. 10

(d) iFas (conicoid) ax? +by? +cz? =1 % & yReIRe @iy wefl aat % uRreder g =

farguy Farfem|
Find the locus of the point of intersection of three mutually perpendicular
tangent planes to the conicoid ax? +by? +cz? =1. 15

2015

Q I(e) ‘a® F TFE wATHF wWT B MY, FHAT ax - 2y + z + 12 = 0, NAF
Xty 42 -2 -4y +22-3=0F wil @ 31 el Reg A o T AR
For what positive value of a, the plane ax — 2y + z + 12 = 0 touches the sphere
x2+y?+ 22 - 2x — 4y + 2z - 3 = 0 and hence find the point of contact. 10

Q. 2(d) IR WF Syz — 8zx — Ixy = 0 M T TER THaq T% W@ J ¥ W F9% @
6x =3y =2z8, T@ ¥ A 7% I@ I FHEH ARG P |
If 6x = 3y = 2z represents one of the three mutually perpendicular generators of the cone
Syz -« 82x = 3Xy = 0 then obtain the equations of the other two generators. 13



Q.3(c) () I8 wad # wAmw Prem o Regs (2,3, 1)@ 4, -5, 3) ¥ e 2 9

X-¥F B GHFAL 2
Obtain the equation of the plane passing through the points (2, 3, 1) and (4, -5, 3)

parallel to x-axis. 6

(i) geofg #ity & Tand .
x-a+d_y-a_z-a-d i x—b+c=y—b=z—b—c
-3 o o+d B-v B B+y
qaacia €1 ok &, @ 3§ gHaw 1 wdfie Wi @i, Ed Iuded aAl @
Rua 81
Verify if the lines :

x-a+d y-a_ z-a-d i X~bic. y-b, 2-b~¢
-5 a a+d ¢ B-y B B+y
are coplanar. If yes, then find the equation of the plane in which they lie. 7

Q. 4c) R wEmw x? + y? =2z W A Taq wWHg FAGA TH At J@r FH, S §Haq

x=0% 9T Frcd ¥ 9 9% 1 YW Frog g w78 d @ el s 20

Two perpendicular tangent planes to the paraboloid x? + y? = 2z intersect in a straight line
in the plane'x = 0. Obtain the curve to which this- straight line touches. 13

2014

(e)

U

ot AR fF TR x+y+2z=0 Q@ yz-+_zx+xy=,=0 !

i (Fe) t@isi § e g |

Examine whether the plane x +y + z =0 cuts the cone yz +zx + xy =0

in perpendicular lines.

0



Q. (@ @) "th2+y2+z2 4% + 2y = 4%%@@%%@%%%
woefl audd, g 2x -y +2z=1 H EHIGK B |

Find the co ord.mates of the points on the sphere

x2 + y2 +22 _dx + 2y = 4, the tangent planes at which are parallel - .,
to the plane 2x — y+22_1 _ o . - 10

' (ﬁ)'%@iﬁfﬁt@ﬁiaﬁw ax2+by2+'czz+2ux+2vy.+2wz+d=0Qﬁi
2
v Frefim e 2, R —+—b—+_—d g

Prove that the equation ax? + by2 +cz? + 2ux + 2vy + 2wz +d = 0,

2 2 2

R | v w . '

represents a cone if — + 5 +—=d. . : 10
- a - :

b i B owm () 3 @ g e, St dm Wi
“ ax? + by? + cz? = 1 % WAAA Ix + my + nz = p WY W=D el W

x2 y2 ;2 ‘ \2
y° z°|_(Ix my nz
| araﬁ%‘,anm%wp( +T+?]"(a+—b _+—c_]_ 1 T F
XY .

Show that the lmes drawn from the origin parallel to the normals to the - |

central conicoid ax? + by? + cz? = 1, at its points of intersection w1th the
plane /x + my + nz = p generate the cone

2 2 2 - 2 | -
SN A =(E+m+ﬁ), _ 7
la b ¢ a b ¢ : _ _ '

2 92

'w)'aﬁwwma%qmmz_o%gmg@umﬁmq@@~_+i “1,2=0 %
aﬁgﬁﬁ(acosﬁ bsin®, 0) H 8/ 3§ ek L@l & wHfienor 3 Hifsra |

Find the equations of the two .generatmg lines through any point
. 2 2 .
(a cos 6, b sin 0, 0), of the principal elliptic section % + i—z =1, z=0, of
a .
the hyperboloid by the plane z = 0. ' - ' 15

2013



1.(d)

1.(e)

4.(a)

4.(b)

4.(c)

Find the equation of the plane which passes through the points (0, 1, 1) and
(2, 0, —1), and is parallel to the line joining the points (-1, 1, -2), (3, -2, 4).
Find also the distance between the line and the plane. 10

A sphere S has points (0, 1, 0), (3, -5, 2) at opposite ends of a diameter. Find
the equation of the sphere having the intersection of the sphere S with the plane
5x—-2y+4z+7=0 as a great circle. 10

Show that three mutually perpendicular tangent lines can be drawn to the sphere
X2 +y? +22 =2 from any point on the sphere 2(x*+y? +2%) = 3r% 15
A cone has for its guiding curve the circle x+y?+2ax+2by=0, z=0 and
passes through a fixed point (0, 0, ¢). If the section of the cone by the plane y =0
is a rectangular hyperbola, prove that the vertex lies on the fixed circle

x2+y2+ 22+ 2ax+2by=0

2ax + 2by + cz=0. 15
A variable generator meets two generators of the system through the extremities
B and B’ of the minor axis of the principal elliptic section of the hyperboloid
2

=

2 ’ Wl
+2--22¢2=1 in P and P'. Prove that BP - BP' = a>+ % 20

::Nl
SN

CLRONTINN (R?

2012

(b)

A variable plane is parallel to the plane

and meets the axes in A B C

respectively. Prove that the circle ABC
lies on the cone

yz b,c vax| S+ 84 xy a,by_y 20
c b a c¢ b a -



(c/) Show that the locus of a point from
which the three mutually perpendicular
tangent lines can be drawn to the

paraboloid x? + yQ +2z=01s

x? +y? +4z=1 20

(e} Prove that two of the straight lines
represented by the equation

x3 +bx’y+oqy? +yd =
will be at right angles, if b+c = -2. 12

2011

(f) Show that the equation of the sphere which touches
the sphere
4%+ y* + 25 + 10x — 25y — 22 = 0
at the point (1, 2, -2) and passes through the
point (-1, 0, 0) is /.
X2+ yP+ 2%+ 2x — 6y + 1 = 0 10



T A

(a) Three '[_}oints P, Q, R are taken on the ellipsoid
S e
2 +‘Tb2 + ¥ =1 so that the lines joining P, Q, ,
"4 _R to the origin are mutually perpendicular. Prove
J?ﬁ that the plane PQR touches a fixed sphere. 20

(b) ' Show ‘that the cone Yz + zx + Xy = 0 cuts the

2

. sphere x* + y2 + 22 = a% in two equal circles, and

find their area. 20

Show that the generators through any one of
the ends of an equiconjugate diameter of

the principal elliptic section of the hyperboloid

2 2 2 .f
X y° 2% o |
>+ b2 o2 =1 are inclined to each other/at

a
an angle of 60° if a? + b2 = 6c2. Fifd also the

condition for the generators to. be'perpendicular

/

to each other. , 4 | S 20

>,

2010

(e)

Show that the plane x + y -2z =3 cuts
the sphere x?2 +r_.,12 +z2 - x+y=2 In a
circle of radius 1 and find the equation
of the sphere which has this circle as a

great circle. 12



(c)

(c)

{c)

Show that the plane 3x +4y + 7z + % =0

touches the paraboloid 3x? +4y? =10z
and find the point of contact. 20

Show that every sphere through the
circle

x2 +y2 -2ax +r% =0, z=0

cuts orthogonally every sphere through
the circle

xX“ +z°=r“, y=0 20

Find the vertices of the skew
quadrilateral formed by the four
generators of the hyperboloid

2

X 2 >
X +y?-2%2 =49
Y

passing through (10, 5, 1) and (i4. 2, - 2). 20

2009

A line is drawn through a variable point

) P

. /

, X L
on the ellipse — + “% =1, z=0 to meet
a.<.. ba_
two fixed lines y = mx, z = c and y = —mx,

z = —c. Find the locus of the line. 12



(f) Find the equation of the sphere having
its centre on the plane 4x-5y—-z=3,
and passing through the circle

x° +y? +2%2 -12x-3y+4z+8=0
3x+4y—-5z+3 =0 12

(c) Prove that the normals from the point
D

)
3, v - a1 . X Yy
(@, B, yY) to the paraboloid = +Z

as b=“

— "),
— "

o

lie on the cone

2008

(e) Theplane x—2y+3z=0is rotated through a right
angle about its line of intersection with the plane 2x + 3y -

4z - 5= 0: find the equation of the plane in its new position.
' ' ’ : 12

-

+ 6y* = 140. _ iy
(©) AsphereShas points (0, 1, 0), 3, -5, 2) at opposité |

ends of a diameter. Find the equation of the sphere lzlaillz
the intersection of the sphere S with the plane x — Y o

+ 7 = 0 as a great circle.




z
L -g— = 3 represent one of a set of three
mutually perpendicular genérators of the cone 5yz — 82x —
3xy = 0, find the equations of the other two. 20
(b) Obtain the volume bounded by the elliptic
paraboloids given by the equations
2-x2*+9y’and 2= 18 — x2— 9y, . 20
(c) Show that the enveloping cylinders of the ellipsoid
ax® + by + cz? = 1 with génerators perpendicular to z axis
‘meet the plane z = 0 in parabolas. ~ 20

2007

revolunion. . | | .

(e) Find the locus of the point which m?ve:s 80 d;l;; nlce
—-z=1listwicel

distance from the plane x+y—-2z=118 -

from the linex=-y=2. w0



Q. 4. (a) Show that the spheres x* + y? + 22— x+2z-2=0
and 322 + 3y + 32% — 8x— 10y + 8z + 14 = 0 cut orthogonally.
Find the centre and radius of their common circle. 15

(b) A line with direction ratios 2, 7, -5 is drawn to inter-
%ct the lines

i -11 y-5 =z
_y"l_z 2 % = = -,

wWiRr

Find the coordinates of the points of intersection ang

the length intercepted on it. 15
(c) Show that the plane 2x -y + 2z =0 cuts the cone xy 4
¥z + zx = 0 in perpendicular lines. 15

(d) Show that the feet of the normals from the point P

(«, B,7), B =0 on the paraboloid x* + 2 = 4z lie on the sphere

2B (*+y*+2%) - (02 +P?) y-2B(2+7)2=0 1
SECTION ‘R’




