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3 DIMENSIONAL GEOMETRY [ 1

IAS

PREVIOUS YEARS QUESTIONS (2021-1983)
SEGMENT-WISE

3 DIMENSIONAL GEOMETRY

Find the equation of the cylinder whose generators

z
are parallel w the line x=—%=5 and whose

guiding curve s ¥+ hyt=1 z=0, (L]

Show that the planes, which cut the cone ax? + by?

+ ¢ = [ in perpendicular penerators, touch the
2 Ilr! zl

b+c

=0
c+a a+b

comne [ 2}
A sphere of constant radius ¢ passes through the
origin O and cuts the axes at the points A, B and
C. Find, the locus of the foot of the perpendicular
drawn from O to the plane ABC. [15]
Find equation of the plane containing the lines

i+l __'.'+3_:z+5
3 5 7

x—2 y—4 z-6
1 3 5

Also find the point of intersection of the given
lines. [15]

Find the equation of the tangent plane to the
ellipsoid 2x® + 6y? + 322 = 2T which passes through
the line x—y—z=0=yx—y+ Iz -9 L]

Find the equation of the cylinder whose generators

x z
are parallel W the line -—|~=—}~=—~ and whose

-z 3

guiding curve is ¥+ y =4, z=2. |15]

I the srraighit line %=%=~;¢ represents one of a
set of three munally perpendicular generators of
the cone 2yz— Bzx —3xy =0, the find the equations
af the other two generalons. |15}
Find the locus of the point intersection of the
perpendicular generators of the hyperbolic

maraboloid :—2—#= 2 [15]

I

I
-

I

|

[

|

T —————— -

Show that the lines
x+l y=3 zs#2 X

ki Cy=T 24T
2727 55

3 2
intersect. Find the coordinates of the point
of imersection and the equation of the plane
containing them. {10
{i) The plane x + 3y + 1z = |2 cuis the axes of

co-ordinates in A, B, C. Find the equations of
the gircle circumseribing the wiangle ABC.
{10
{ii) Prove that the plane 2 =0 cuts the enveloping
cone of the sphere © + v + 2 = 11 which
has the vertex at (2, 4, 1} in a rectangular
hyperbola. {10y
Premve that, in general, three pormals can be drawn
from & given poant to the paraboloid < + y2=2az,
I if the point lies on the surface
2T+ ) + 8 (a—2) =0 then
twir of the thrée normals coincide. {15)
Find the length of the normal chord through a podit
P nl' the n-:llipwi.d

¥
;+F+c_’_t

and prove that if it is equal o 4PG, where G is
the point where the normal chord through P meets
the xy-plane, then P lies on the cose.

:—:{Zc’—a:}+-'-:—:-{2|:;—h:}+:—j=ﬁ [15]

Find the projection of the siraight line
x—1 y-1 =+1
2 3 4

on the plane X+ y+2z =6, {10

Find the shortest distance from the point (1,0) o
the parabola y?= 4x. {13)
2

The ellipse :—z + = =1 revolves about the x-axis.

B
Find the volume of the solid of revolution. {13}
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IAS - PREVIOUS YEARS QUESTIONS (2021-1983)

3 DIMEMSIONAL GEOMETRY /3

al its points of intesection with the plane foton-tas
= i penierate the come

1 % .3 ’ 2
P: [J‘_+-"_+‘_]=[E+E+E]
e

15
a b e a b a3

Find the equations of the two generating lines
through any point {a cos 8, b sin 6, 0), of the

incipal elliptic section X +'v]
prncipal ethphic s e
of the hyperboloid by the plane =i,

=|.:=|:I.

(15

Find the equation of the plane which passes through
the points (0,1,1) andi 2,0.-1) and is paralle] to the
line joining the points (—1,1 =2}, (3.-2.4). Find also
the distance between the line and the plane. (10)
Acsgphere 5 has poants (0, 1,0}, (3, -5, 2) ai opposite
ends of a diameter, Find the equation of the sphere
having the intersection of the sphere § with the
plasie Sx — 2y + 4= + T = 0 as & great circle. (10)
Show that three mumually perpendicular angent
lines can be drawn to the sphera s + 3" + 22 = 2
from any point on the sphere 20+l =37
(£5)
Acone has for its guiding curve the cirele
A et 2hp= 0, 2=
and passes through a fixed post (0, O, ¢). If the
section of the cone by the plane y=0 & a rectangular
hiyperbola, prove that the veres. bes on the fised crcle
A a2y =)
Zarr+ 2 Fyrbe==l) (15)
A variable generatlor meets two generators of the
system through the extremities 8 and &' of the
mifor asis of the prineipal elliptic section of the
X T
hyperboloid — -+ i%—:’c’ =1 inPand P". Prove

&l

that BF 8 F '=a+c’. (20)

Prove that two of the straight lines represented by
the equation
EEs ﬁ.tz_r-l- r;l}'z + _1-' =0

will be ar right angles, if b+e=-12. {13)

Avariable plane is parallel to the plane
s ey

amd meets the axes in A, B, C respectively. Prove
that the circle ABC lies on the cone

(32
|l —+= |+ —+— [+ —+—|=0
o b Ll [ b o

{0
Show that the locus of a podnt from which the three
mutually perpendicular tangent lines can be drawn
to the paraboloid ©+3 +22=0 js

L+t ds=1 {209

Find the equations of the straight line through
the point {3.1.2) 1o intersect the straight line
wtd=y+]=2(z-2} and parallel to the plane
Aty Se=0, {10y
Show theat the equation of the sphere which touches
the sphere;

4(.[': +_'|.r= +z:}+!ﬂx—15_1.'—1: =0 ai ihe poi_n[

(1.2.-2} and passes through the point (-1,00) is
Ct e+ 22—ty + =0 {10}

Three points POR are taken on the ellipsaid
oy

e e

S s0 that the lines joming FOLR
1o the origin are mutsally perpendicular. Prove that
the plane POR wuches a fixed sphere. {20
Show that the cone ye+tectxy=0 cuts the sphers

4+ =g intwoequal circles, and find their
(20
Show that the generators through any one of the
enids of an equiconjugate dizmeter of the principal
L S
¥ F 5

b
elliptic section of the hyperbaloid ?+F_:_‘=I

are inclined w each other at an angle of 60 if
a +h° =6, Find also the condition for the

generators 1o be perpendicular o each other, (20}

Show that the plane x+y-27=3 cuis the sphere
2+ ¥+ —x + ¥y=2 in a circle of radins 1 and

firad the equation of the sphere which has this circle
a% a great circle. (12)

]
Show that the plane 3r+4y+ 72+ i 0 touches
the paraboloid 3x° +45° = 10z and find the point

—+=+==10

s b & of contact. (20
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