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Describe and sketch the conic

(x+ 37+ 4y -5° =16
and also label the foci, vertices and end of minor
axis. .. 6
Identify and sketch the curve :

x? —4y2 +2x+ 8y -7=0.
Also label the 'vertices, foci and asymptotes. 6
Sketch the parabola :

Y -6y-2x+1=0
and label the focus, vertex and directrix. Also find the
length of latus rectum. 6
Find the equations of fwo spheres that are centered at

the origin and are tangent to the sphere of radius 1 centered

at (0, 0, 7). _ 6%
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& O Express the vector : as the sum of a vector parallel

. b d
to Z and a vector orthogonal to p , where

- R . A - . .
v =3 +j-2kand p =3f - 2.
@ If
- n n n
u=1i+3j-k
5L
v =1+ j+ 2%k
- ~ ~ ~
w=3-j+2%
find :
- - ) - - —
ux(vxw)and(uxv)xw. 442",

(¢) Show that the lines

Litx=-2+4y=3+2t,z=4—-f,—c0<t< > and
Lyix=3 - t,y=4-2t,z=t,-0<t<
are paraliel and the equation of the plane they

determine. 6%
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0] Solve :
2 2}’ dy 3
X ? - 2xe- +2y =X
(if)  Solve :
Gx? + 4xp)dx + 2x* + 2))dy = 0. 6%

Solve the equation : -

2

% + 4y = sin’2x,
by the method of variation of parameters. 6Ys

) Show that € sin x and ¢ cos x are linearly

independent solution of :

dy &
— - 2= 42y =0
a? T

Also find the solution if :
y(0) = 2 and y’(0) = 3.
(i)  Find the orthogonal trajectories of the family of

curves ,
x4+ )2 = o

where C is an. arbitrary constants. 4+2Y,
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Find the general integral of the partial differential

equation :
Pz~ 25) = (¢ -g) (z - ¥ - 29)
Find whether the equation :
x?r f;_zzt - px '_— qy = x*
is hyperb_olic, parabolic or elliptic. 4+2
Find the complete integral of the equation :
P2+ gt =1

Eliminate the arbitrary function F from the

equation :

z=x+y+ f(xp). 442

Find a complete integral of (p + @) (px + ) = 1. 6

Let a = (1 2 3 4) represent the counterclockwise rotation

by 90° about its centre O of a square, whose vertices are

marked 1, 2, 3, 4.

P.T.O.
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Express (13) (24) and (1432) as powers of a and determine

what they represent geometrically . 62
3
4 . 2
@)
1

(b) . State Lagrange’s theorem for groups and use it to prove
that if ‘a’ is any positive relatively prime to the positive

integers n, then ' 6%
a®™ = I(mod n),

where (¢) is the Euler’s ¢ function.
(o0 @ If(R,+)is aring and d, b, ¢, d € R, then prove

that :

(@ - b) (c - d) = (ac + bd) — (ad + bc)

and (@ ~ b) (¢ + d) = (ac + ad) — (bc + bd).



«C 7 ) 5513
(i) Let H be a non-empty subset of a group G. Prove

that H is a subgroup of G iff ab~! € H for all

a b e H- 6%

(@)  Find a minimal edge cover for the following graph. Give

-

a detailed logical analysis : 6
a é) c ad
A h
4
¢ g
d J

(b)  Solve the travelling salesperson problem for the cost

matrix : ' _ 6
To 1 2 3 4
From 1 — 7 . 2 6
2 1 — 8 9
3 2 1 — 3
4 4 2 6 —

P.T.O.



( 8 ) 5513

(© () - Find a vertex basis for the following graph. Justify

your answer..

d

N

@) Find all possible 'maii:hings or explain why none

exists : 3+3
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