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All questions are compulsory. -

Attempt any Two parts from each quéstions.

1. (a) Sketch the hyper-bola
4y —3)? — 9(x~-2) = 36
Also label the vertices, foci and asymptotes.

(4+2)
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(b) Identify and sketch the curve
X2+ 9y + 2x ~ 18y + 1 =0

and also label the foci, the vertices and the erds
of the miror axis. (6)

(¢) Find the equations for the parabola which passes

through the point (3,2) and (2, —«5) and whose

axis is y =0 and skeitch it.

By drawing the tangent at (3,2), illustrate the
property of reflection of parabola. (4+2)

2. (a) Show that the equation of the sphere passing
through the three points (3,0,2), (-1,1,1), (2,-5,4)
and having its centre on the plane 2x + 3y + 4z =6
is x2+y?+zi4+4y—6z=1. : (6%2)

(b) (i) Find the equation of the plane through points
(1,2,~-1), (2,3,1) and (3,-1,2).
(ii) Determine whether the vectors.
B=(1,2,-0), ¥ = (3,0,-2) and # = (5,4,0).
lie in the same plane ? Also find 4 x v and

show that it is orthogonal to u. (3%A+3)

(c) Show that the lines

L:ix=1+7t,y=3+tz=5-3t; w<t<ow
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Lix=4-ty=6,z=74+2t; w0<t<w

are skew lines and find the distance between
them. (6%2)
3. (@ () Solve: (x2+y?+x)dx+xydy=0
(i) Solve: (D?+3D+2)y =e¥sinx (3+3%)
(b) Solve the differential equation

H+39y—-+~2y=x+cosx

dx?  Tdx

by the method of variation of parameters. (6%)

(c) In a certain bacteria culture the rate of increase
in the number of bacteria is proportional to the
number of bacteria present. It is given that the

number triples in 5 hours.

(1) Formulate the problem mathematically and
find the number of bacteria that will be

present in 10 hours.

(i) Also determine the time when the number
present will be 10 times the number initially
present, (6%2)

4. {(a) (i) Find a complete integral of p = (z + qy)2.

P.T.O.
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(ii) Classify the following partial diffcrential
equation into elliptic, parabola or hyperbola
and find its order and degree as well.

X(y—x)r — (¥ -xDs + y(y-x)t + (y +x)(p~q) =0
(4+2)

(b) (i) Find the general solution of the partial
differential equation

(y+z)p + (z+x)q = x+y

(i) Eliminate the constants a and b from the

equation
ax? + by? + ¢z?2 = 1 (4+2)
(c) Find the complete integral of the partial differential
equation

2(z+px +qy) = yp? (6)

5. (a) (i) Let o € S_be written as a product of disjoint
cycles. Show that the order of ¢ is the
L.C.M. of the lengths of its cycles.

(i) Let G=R - {1}, the set of all real numbers
excluding 1. If a binary operation * on G is
defined by

a*b=a+b-ab

Show that (G,*) is a group. (3%4+3)
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(b) Show that the set Z,, of integers modulo 7 forms
a commutative ring under addition and multiplication
of congruence classes (i.e., addition and
multiplication modulo 7). (6'%)

(c) (i) Show that every group of order 21 is cyclic.

(i) If H and K are subgroups of a group G, show
that H K is also a subgroup of G.
(312+3)

6. (a) (i) Define a Latin square. Give an example of a
Latin square of order 6.

(i) Is the following graph an interval graph ?
Justify. (3+3)

(b) (i) Find a maximum independent set for the
following graph. What is the minimum number
of independent sets needed to cover all the
vertices ?

P.T.O.
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g h i J
(i) Find a matching or explain why none exist

from the following graph :
A a

O
[

(3+3)
d

AN

(c) Solve the travelling sales person problem' for which

D
E

the cost matrix is given by the table:

To 1 2 3 4

From 1 — 3 9 7
2 4 — 5 6

3 5 2 — 3
4 6 7 4 —

(6)
(1000)



