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 Jull marks for the questions.
1. Answer«dﬁy ten: | 4_".1x1'0=~10
) .,'Wri_te , 'doWﬁ- the formulae "of'
" transformation from one pair of

rectangular axes to another with same
origin. A '

i) Find the equation to the locus of the
. point P(t, 2t) if tis a parameter.
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~ (lll) ‘For what value of a, the transformatmn
' x =—x+2 y ax+3 1satranslat10n'?

(iv) What is the locus represented by the
equation qx? Sxy+6y -0 ?

(v) Write down the polar equatlon of the
straight hne x=0. ‘

(vi) vUnder. ‘what condition v
ax? + 2hxy + by> + 2gx +2fy+c=0Q

. may represents a pair of straight lines?

(vii) What will be the. equatlon of the hne
ax+by+c 0 if the ongm is

- Jtransferred to the point (@, EN

_(Ulll) The parabola represented by the

equation y =4ax is not a closed curve.

How can you Justlfy it from the given
equatlon ? .

"_(ix) Write thc relationship between the

' lengths of semi-major axis, semi-minor

axis and the eccentr101ty for the
standard equation of- the ellipse
2 2

X .Y

—+=5=Lb>a.

a? b .

(¢} What conic does the followmg equanon

represent?
x? + 2xy +y 2x 1= O
(xij What are the direction ratios of the

normal to the plane given by equat10n
ax + by+cz+d=0Q7?

(xu) Write down the d1rect1on cosines of

Z-axis.
(xiij) When does the equation-

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

(xzv) When is a plane sa1d to be parallel to
a'line? :

(xv) Mentlon the condition under Wthh
y ﬂl Z. Y
l1 my n

% _Y-P_z-y
b m; Ny

the. lmes and

are coplanar.

(xvi) What are centre and radius of the
_ sphere glven by the equatlon

x +y? +22 +2ux+2vy+2wz+d 0°?
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(xt;.ii) Define the -polar plane of a point

(xvm) What are the coordmates of the vertex -

(&, B, y) with respect to the conicoid

@ +by?+cz® =1.

of the cone

ax? +by +cz® +2ux +2vy +2wz+d=0"?

Answer any five : ‘ o 2x5=10

~(a)

- (b).

(c)

Find "the equation of, the line y=43x
when the axes are rotated through an
T | '

angle '5' ©

If .(atf;.Qatt) and (at% ; 2at2) are the

extremities of any focal chord of the -

parabola y? = 4ax, px:oile that ¢;t, =-1.

If the two pair of lines
x2 —2pxy y?=0 atnd

-2qxy - y '—0 be such that each
pair bisects the angle between the

other- pair, prove that pg+1=0.
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(d If e ‘and e, are the eccentricities of a
hyperbola and its conjugate, show that

-iz+i2=‘1.
€ &

(e) Find  the equatlon of the plane
‘ contammg the lines '

2x+3y+5z-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, y2+z2—b2

(g) Find the equatlon of the sphere through
the circle

x? +y? + 22 =9, 2x+3y+4z 5
and the pomt (1, 2 3). ’

(h) Ment10n the condmons,under WhiCh the
~ general equation of the second degree

a.x +2hxy+by +2gx+2fy+c 0

represents (i) a parabola (ii) an ellipse,. |
- ({i) a hyperbola and (iy) a circle.

() Find the perpendlcular‘ distance of the -
~ point (1,4, -2) from'. the plane
"2x-3y+z=S5. = S
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(]) The axis of a nght mrcular cyhnder is

- x-1_y-2_z-3
2 -1
Find its equation.

~

.. Answer'any four :

(a) Prove that the transformatlon of
‘rectangular axes which converts

X2 Y . ) ) -
T+6 vlntOV ax +2hxy+by WI

| X oy
hvconvertP 2. Q 7 mtq

oy g7l ) 1)
+ 1-(a+b)i+lab-n2) 22

~ (b) Prove that the equation

ax? +2hxy + by® ¥ng+2_/y+c 0
. represents a pair of parallel straight

lines if

c-'l >

- >|a
'ﬂs.ltb

© 3(Sem-3/CBCS) MATHC3/G6 = 6

= and its radius‘is S.

5x4 20_

(c)

(d)

cE
“(p,q,7), and cut the axes in A, B, C.

(g) :

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

‘Th 1 hev—+
e pla =

Show that the line Ix+my=n is a
: ' T s ]
tangent to the ellipse —2+b—2=_ , f
a‘

212 b2 2 - n2

Prove that the: product of the

perpendiculars from any point on-'a
hyperbola to the asymptotes is
constant. _

A'plane pas‘ses thr_dugh a fixed point -

Show that the locus. of-the centre ‘of

the Sphere OABC is £+q+—=2
. xX Y . z

Find the centre and radius of the c1rcle
x4+ y? +z —8x+4y+8z 45 0,

x - 2y+2z 3.
X g+£=1 meets the
b ¢

the equation of the cone _generated by
the lines drawn from O is

b c). c ' b
g{z(c+b)+zx(a cJ+xy(b’v a)-O.
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(h) . Find the equation of'gthe circular
. cylinder whose guiding circle is ’

X +y’+2°=9,x-y+z=3.

. Answer any four: 10x4=40
" (a) If the equation ‘
ax® + 2hoxy + by? +2gx +2fy +¢ =0

" represents a pair of straight lines, prove

that the equation to the third pair of
o stralght lines ‘passing through the

' points, where, these' meet the axes is

!

. ax? 2hxy+by +29x+2fy+c+4fgxy 0.

(b) - Obtain the equation of' the‘chorti of the

.1 L '
conic ;5j1+ecose, Joining the two

points on the conic, whose vectorial -

angles are (z+ ) and (2 g),
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(c)

If PSP’ and QSQ' are two perpendicular

. focal chords of a conic, prove that

@

@

11

Find the equatlon of a polar of a given
point P(x, yl) with respect to the conic

ax +2hxy+by +2gx+2jy+c 0.

'Hence show that if the polar of a point

P with respect to the conic passes
through a point Q, then the polar of Q
also passes through P.

(i Show that the locus of the points .
of intersection of perp’endicular
tangents to a parabola is its
directrix. :

(ii) Flnd the asymptotes of . the_ ’

hyperbola xy+ax+by = 0.

What do you mean by skew lines ? How

~ do you define the shortest dlstance

between- two such hnes? Find the
length and the equatlons of the line of
shortest distance between the lines

3x—9y+5z=0,x+y-z'=0. . .
6x+8y+32'_-1'3=0, x+2y+z_3___0.
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- (g) Prove that the radius of the circle in
which the plane - B '

Z a2_b2+_:_ b? - ?:ﬂ.'cuts the

Xyt B2
ellipsoid = +¥_, Z_
a® p»? 2

, 12
b,1- .
T a?-c?

*

=1 is

(h) Prove that the lines’ through (@, 8, 7)

2 +l£+ 22 ‘
a+b 22 55" 1 generate

14

respect to
the cone

W-8)(az-m)+(z-7) (ay - pr)=0.
What is the peculiarity of the case when
a=b?

(,) Show that the equation of the cylindef

whose generators are paralle] 1, the line

f:i—ﬁ o 1idi
1~22°3 and guiding curye is
Ax2+2y2'=1’_z='3 iS '

3 +2y? ;,22)+8yz-2zx+6x.-24y~18z+24 =0

3 (Sem-3/CBCS) MATHC3/G 10 -

at right angles to their polars with

() What do you mean by a director
sphere ? Find the equation of the
director sphere of the conicoid
ax? +by® +cz” =1. Hence or otherwise .
prove that the director sphere of the

| 2 2 2
ellipsoid —g+ 7+ 7 =1

¥ +y?+z22 =a?+p% 4+,
/ B
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