


-^ = 3-V2cos(9 W
1^®t?r ^JPTf^ C^»§^ 4 I

(Hi) Define conjugate diameters of an
ellipse.

I

(iv) Express the parabola y^ =4ax in
parametric form.

= 4ax • ^STf^tW £W1

45=^ I

(v) By what angle the axes are to be rotated
*f to remove the xy-tevm from the

equation ax^ +2hxy + by^ ̂ 0 ?
1V!3l<n<P 1% C^®^s

ax^ + 2hxy + by^ - 0 xy-^^

%  ■-

(vi). Define cross product of two vectors.
^  ̂xm %f I

(uii) Find the centre and radius of the
sphere (x-lf +(y-2f +{z-3f =16
{x-lf+ (y-2f+{z-3f = ie

^  1^"# ^ I
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(viii) Find the unit vector that has the same
direction as u = 2i + 2j-k.

u = 2i + 2j-k

(ix) What is the value of ix(i + j + k) ?

i X (i + j + /c) ̂  ?

(x) Find parametric equations of the line
passing through (4, 2) and parallel to
i;=(-l, 5).

■ (4,2) (7n<It V-= (-1, 5) ̂

2. Answer the following questions : 2x5=10

(a) Find the angle between the vectors
u = i-2j + 2k and u = -3i-^6j + 2k.

t

u = i-2j + 2k ^t4» i; = -3i + 6j + 2fc
'SfPSR C^®t 45^ I

(b) Prove that the equation

2x^ + 3x1/- 2i/^ 4-7a: ̂  1/+ 3 = 0
represents a pair of perpendicular lines.
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£W»t CT

2x^ + 3xy-2y^ ̂■7x-y + 3 = 0 4

(c) Find the co-ordinates of the focus and
the vertex of the parabola

.  i/^-4i/-2x-8 = 0.

i/^-4i/-2x-8 = 0 ^

(d) Show that if the polar of P v/.n to an
ellipse passes through Q, then the polar
of 0 passes through P.

Q  CW5IM
pc?(^m\

(e) Find the direction cosines of the vector
v = 2i-4j + 4k,

u = 2i-4j + 4k ^I

3. Answer the following questions : (any four)
5x4=20

V5^ fwr s ^tf^)

(a) By a suitable transformation remove
the term containing xy from the
equation 1 Ix^ + 4jq/ + 14i/^ = 5.
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llx^+4xi/ + 14i/^ =5 ̂'lfl454<=lTiDH ̂  xy
45^ I

(b) Find a vector that is orthogonal to both

of the vectors u = (2,-1,3) and

D = {-7,2,-l). . ^

u = (2,-l,3) ̂  t; = (-7,2,-l)

(c) The normal at the point (aff, 2ati) >
meets the parabola again at the point

{at2, 2at2]' Prove that = ~^i

(af^, 2atJ ^
{at|, 20(2) TKtillRiVo ̂  I smtt ̂  CT,

t.=-tr-f ■#■
h

(d) Find the polar equation of a conic in

the form - = l + ecos^.
r
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— = l + ecos9
r

(e) Reduce the equation

+^xy + y^ -2x-\-2y-{-^ = Q
to standard form.

x^ + ̂xy + y^ ~2x + 2y + 6~0
^sitPpsf ̂ |<pHt®i I

(f) Find the equation of the bisectors of
the angles between the pair of lines

given by co^ + 2hxy + by^ = 0.

ax^ + 2hxy + by^ =0
"sttsr c^cr ^ I

Answer either (a) or (b) from each of the following
/our equations : 10x4=40

v5c1^ 2iR)ci;H (a) (b) ^ g
4. (a) (i) Find the equation of the tangent

to the conic

4x^ +3xy + 2y^ -3x + 5y + 7 = 0
at the point (1,-2).
(1,-2) 1%f5

4x^ +3xy + 2y'^ -3x+5y + 7 = 0

4m I
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(ii)' Calculate the scalar triple product

u.{vxw) of the vectors
u=3i-2j-5k, u = i + ̂j-^k and

w = 3j + 2k.

u=3i-2J-5ky V = i + 4j-^k

w -3j + 2k '^(^y u. {vxw)^'^'^\
(b) (i) Find the area of the triangle that

is determined by the points

P(2,2,0), 0(-l,0,2.) and

!  i?(0,4,3),
I  P(2,2,0), <?(-l,0,2) ̂

i?(0,4, 3) Q^>Srd>M

(ii) Prove that

dx(bxc)+bx(cxd)+cx(dxS)=0
srsit«f c^y

dx(5xc)+hx(cxd) + cx(dx5)= 6

6. (a) Show that the ortho-centre of the
triangle formed by the lines

ax^ +2hxy + by'^ =0 and bc + my = l is

X  y a + b
given by y = - = ^ •
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(71 CO? + 2hx^ + = 0

-  Ix + my

X  y a+b

^ I m an? - 2hlm + bn?

(b) Discuss the nature of the conic
represented by

3x^-Sxy-3y^+ I0x-I3y + S = 0'

3x^ - Sxy - 3i/^ +1 Ox - 13t/ + 8 = 0

7. (a) (i) Show that the equation of the

tangent to the conic ~ ̂ ̂ ^ ^

at the point a is

l^ = ecos0 + cos{0-a)
r

(71 — = 1 + ̂ cos 0 a

— = ecos0 + cos{0-a)

m

g"'
A

>
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