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MATHEMATICS

(Honours)

Paper : MAT-HC-3036
(Analytical Geometry )
Full Marks : 80

Time : Three hours.

The figures in the margin indicate

full marks for the questions.

1. Answer any ten : 1x10=10

)

(%)

Write down the formulae of
transformation from one pair of
rectangular axes to another with same
origin.

Find the equation to the locus of the
point P(t, 2t) if t is a parameter.
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() For what value of q, the transformation
X'=-x+2, y =ax+3 is a translation ?

e (w) ‘What is the locus represented by the
b equat1on ax? —5xy+6y =07

- (v) erte- down the polar equation of the

~ straight line x=0. v

- (vi) * Under what condition
ax2-+2hxy+by2+29x+2fy+_c:0
may represents a pair of straight lines ?

(vii) What will be the equation of the line
ax+by+c =0 if the origin is

transferred to the point (a, g)?

(vii) The parabola represented by the

equation y2 = 4ax is not a closed curve.

How can you justify it from the given
equation ?

(ix) Write the relatlonshlp between the
lengths of semi-major axis, semi-minor
axis and the eccentricity for the
standard equation of the ellipse
52 o

7+y =L, b>a,
@I T
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(x) What conic does the followmg equation -
represent ?

SIS +2xy+y2—2x—1=0

() What are the d1rect10n ratios of the
normal to the plane given by equation

qx+by+cz+d 0°?

(i) Write down the direction cosines of
z-axis.

* (xiii) When does the equation

ax? +by +cz? +2ux + 2vy + 2wz+d =0
represent a sphere ?

(xiv) When is a plarle said to be parallel to
a line?
(xv) Mention the condition under which

X =0 =,y—ﬂ1 LT
Ty my n

and

the lines

X oty i =22 gre coplanar.
12 my ny

(xvi) What are centre and radius of the
sphere given by the equation

2
Pry’+z 2 | oux + 2vy +2wz+d =0
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(i) Define the polar plane of a point
(@, B, ¥) With respect to the conicoid
ax® +by? +cz? =1, .

(xviii) What are the cobrdinates of the vertex
of the cone :

2 ; :
ax +by2,-{~cz2 +2ux + 2vy + 2wz +d =0 ?

Answer any five : QXS=10

(@) Find the €equation of the line Y= \/gx'
Wh_en the axes are rotated through an

angle£
R el

b 2 :
@iwe 1 (atl: 2at1) and (atg, 2at2) are the
extremities of any focal chord of the

parabola y? = 4qx, prove that tit, =—1.
(c) If the two pair of lines
; .
X" -2pxy-y? =0 and

) L
. qu Y~ =0 be such that each
pair bisects the angle between the

other pair, prove that pg+1=0.

(d) 1f e; and e are the eccentricities of a
hyperbola and its conjugate, show that

[t 1)
__+———:]_.
e e

~(e)’ Find the .'equation of the plane

containing the lines
2x+3y+52z-7=0, 3x-4y+z+14=0
“and passing through the origin.

(/) Find the equation of the cone whose
" vertex is at the origin and whose

guiding curve is given by
x=a,y’>+2z°=b*.

(g) Find the equation of the sphere through'
the circle . :
x2 +y2 +22=09, 2x+3y+4z=5
and the point (1, 2, 3).

(h) Mention the conditions under which the
general equation of the second degree

ax2+2hxy+by2 +2gx+2fy+c=0
represents (i) a parabqla, (i) an ellipse,
(iii) a hyperbola, and (iv) a circlesi

(i) Find the perpendiéular distance of the
poinitei(1s -2) fro the plane
2x = 3y + Z = 5, =
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() The axis of a right circular cylinder is

LI 0l Ns

2 il 2

Find its equation.

and its radius is 5.

3. -Answer any four - 5x4=20

(@) Prove that the transformation of

rectangular axes which converts
XAV

_.‘_‘

P "o M ax®+2hxy +by® will

w2
convert 2 + % :
B oy Into
i _
ax +2h)§y+by2_,1ab__h2)(x2+y2)

‘ 1-(a+b)/1+(ab_h2) 12

(b) Prove that the €quation

2
ax f2hxy+by2+2gx+2jy4c=0

represents a pair of parallel straighf

lines if E':Ll-:g
h b R
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(d)

(e)

(9)

Show that the line"bc+my=n is a

: : oo >y2 ;
tangent to the ellipse —7+-b—2,= Lyl
. a

2
P4 b*mP=n’.

Prove thatv the product of the
perpendiculars from any point on a

- hyperbola to the asymptotes is

constant.

A plane passes through a fixed point .
(p, g, r), and cut the axes in A, B, C.
Show that the locus of the centre of
the sphere OABC is Pead sl a5,
XY Z

Find the centre and radius of the circle

P +y’+2°-8x+4y+82-45=0,

x-2y+2z=23.

The plane *+Y,Z2_1 meets the
arsebire

coordinate axes in A, B, C. Prove that -

the equation of the cone generated by

the lines drawn from O is

b c C a g_ _b,):o‘.
+E)+Z’“(E+’£)”y(b+a
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| () What do you mean by a director
(g9 Prove that the radius of the circle in » . sphere ? Find the equation of the
- which the plane ! L%, B director sphere of the conicoid

x ' '
= ,/a2 — b2 +% Vb% —¢c?2 = 1 cuts the

ax? + by? +cz? =1. Hence or otherwise
| prove that the director sphere of the
2 2 2 : i _ -
ellipsoid 36_2_+y_2~+£____1 s

a b C2 . - !

. 7 i ¥ < ) 2
A2 : : | : 2y’ +z2=a®+b’+c?.
bifli==Cr. _ _ :
a’-c e

.(h) Prove that the lines through (q, ﬂ,' %)
at right angles to their polars with

i +-‘I£+—zi=1 generate « "
a+b 2a 2b '

ki s P o 7 S
ellipseid’ =5t o s 1S
A AN EA 2

respect to

the cone

(y-p)(ez-m)+(z-7)(ay-px)=0.
What is the peculiarity of the case when
a=b?

(i) Show that the equation of the cylinder |
whose generators are parallel to the line

22y

e and guiding curve is

x2+2y2=1,z=3A is

3(x2+2y_2+z2)+8yz—2zx+6x—24y—18z+24-=0_ 8
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