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MATHEMATICS
( Major )

Faper ; 2-1
{ Coordinate Geometry )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the guestions

1. Answer the following questions : 1%10=10

faf What is the locus represented by the
equation x* - 5xy + 6y =07

fbj What will be the equation of the line
X+ =2 when the origin is transferred
to the paoint (1, 1)7?

fc)  About which axis the parabola 42 = 4ax
is symmetric?

fd] The parametric equations x = gséc b and
Y=bhtan ¢ represent (i an ellipse, (i) =
parabola, fii}] a hyperbola,
Find the correct answer.
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(el  What are the direction ratios af the
tiermal o the plane ax + bl er+td=n

(1 Find the centre and radius of the sphers
b +2y% 2225 2y +4+2x+3=0
fof  What iz the peneral equation of a cone
passing through the coordinate axes?
) Deline skew lines,
if  Write down the equation of the tanpent

I
i —=1+acosl ar o,
r

(il  The shortest distance between twa lines
is given to be zero. What conclusion can
you make abour the lines?

2. Answer the following : 2x5=10

(@) Transform the equation % ~yt =g by
taking the perpendicular lines y-x=0
and Y+ x =0 as coordinate axes,

fb)  Find the equation of the plane through
the point (2, 3, 5) and parallel to the
plane 2x -4y +3z=9

fel If [uI:E. 2aly| and [m%, Zat,) are the
exlremities of any focal chord of the
parabola y° =4ax, then prove that

II-|I"2 |
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fd) Find the equation of (he plang
containing the lines
2X+3y+52-T =0
Ax -3y +z+ld =0
and passing through the arign,
el Find the eguation of the right circular
cone whose vertex is the origin, axis is
the Z-axis and semi vertical angle 15,

3. Answer any tiwo parts - Sx2=10
faf If by a rotation of the rectangular
axes aboul the origin, the expression
ax® 4 Bhay + by changes o
a’'x"? -i-Eh'x';:‘."-!-Er'y'i, then show thar
Aa+h=n' +h’
ab-h* =aq'y’ _p2
fbj Prove that the straight lines represented
by the eguation
ax* + Ohuy + by? +2gx 42 fy 4 e =0
will be equidistant fram the origin il
It =" =e(bf? —ag?)
fef  Find the condition under which the
equatian
ax? + Dl + by & dgx+2fut+e=0
Tepresents & pair of parallel straight
lines.
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4, Answer any fwo parts ; Sx2=10

e/

b

Find the equation of the pair of tangents
from (x', y') to the parabala yz = dax.

Frove that the middle points of the
chords of the hyperbola

2 2
Ay
as B2

parallel to the diameter y=mx lie on
the diameter a*my=b"x.

e Prove that the equation of the polar of
the origin with respect to the conic
ax® + 2hey + by +2ax+2fu+c=0
is grx+ fyu+omi.
5. Answer any four parts : ard=20
fa] Reduce the equation
Tx* —Zxy+ Ty -16x+16y-8=0
to the standard form.
{b)  Prove that the length aof the focal chord
of the conic
=1-ecosd
22
which is inc]in;-‘f to the axis at an
angle o 15 JEgd
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Find the locus of a point such that
the sum of the sguares of its distances
from the planes

x+y+z=0 x-z=0 x—-2y+z=0
is-9,

Find the shortest distance between
the lines
ar+by+eztrd=0=ax+by+cz+d

and the axis of Z

A plane mects the coordinate axes o
A, B, © such that the centroid of
the triangle ABC is the point (@, g, F).
Show that the eguation of the plane is

e

PG aE

Prove that the equation of the plane
through the lines
i+y-2z+4=0=3x-y+2z+1
and parallel to the line
s ol g
2 3 =F

is 20x - By+lhz+3=0.
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6. Answer any four parts © Sx4=20

fa} Find the centre anel radius of the circle

22 byt e ~ Bty rBe—a5=1

x—2y+2z=4

(bj Show that the eguation of the cylindes
whoseo generaiors ars parallel to the line

Xy =
1 =2 3
and guiding curve is

= +2y° =1, 2=3

14

aix? 22yt + 2% 4 Byz-27e+6x—24y—162+24 =0

fe) Find the condition that the plane
fx + my + NE = Jr e 5.- be a I:am.ﬁnt plane
to the con: icoid ax® +by" +ezt =L

fd) The plane Ly % +Z-1 meets the
e} c

coprdinate axes in A, B, €. Prove that
the equation of the cone generated
by the lines drawn froen O to mecl the
circle ABC 18

'-':I'Iﬁ

J-riffla.fl-zx ] [ Eﬁ

ALB/T19 { Continued }



(7))

el Find the eguation of the director sphere
S - - L ” ¥
of the conicoid ax” « by ~o=° =1,

{f) Show that any nermal to the conicoid

e =2

SEN .- + =
pa+g pbt+a potg
s perpendicular to its polar line with
respect to the conieoid

x_2+£?_._'zz—]_
(e 7
* oW

Al6—4000/T19 3 [Sem-2) MAT M 1



