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Attempt any lwo parts from each question.

P.T.O.



@

®)

{2)

{@

'(b.)

'_Sketch the hyperbola : ' L
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»

16x2 - y2 - 32x — 6y = 57
and lfbel the vertices, foci and asymptotes. 6
Identify and ‘sketél; the curvé :
153::c.2 - 192xy + 97y% — 30x — 40y — 200 = 0. ‘6

Find an equation of a parabola whose vertex is
(5, —3), axis parallel to the y-axis and the parabola

passes through (9, t';). . 6

Find the eciua.tion of the sphere passing through
three points (3, 0, 2), (1, 1, 1), (2, ~5, 4) and having
its centre on the plane :

2 + 3y + 4z = 6. 6%

{{y Prove that : ..

-+ = - T e e
ux(vgw)=(u.w)u‘—-(u.v)w-

(i) Find the angle between the vectors

9 -3j+6k and i +2]+2k. 31%+3
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Find the parametric equation of the line
passing through the point (-1, 2, 4) and

parallel to vector 3{ - 47 + k.

Find the equation of plane through points

(1, 2, -1), (2, 3, 1) and (3, -1, 2). 3+3%

Solve +the equation :
y = Zpx — xpt

where :

-]
p=2.

Solve the equation :

¥’ + 4y = dtan 2

LY

" by the method of variation of parameters.

3%+4
Solve the equation :

(y2+g2_x3)dx—2xydy-2xzdz=0.

P.T.O.
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(4) 5

Find the orthogonal trajectories of the s

{

family of curves ;
x2 + y2 = ex3. 3%%1d

State a necessary and sufficient condition
for the solutions y,(x) and y,(x) of the

1

equation :
aglx) 7 + alx) ¥ + ayx) y = 0

to be linearly independent. Show that ¢2* and

¢% are linearly independent solutions of the

*

equation :

¥ =5y + 6y =0 on o <x < oo

What is the general solution ? Find
the solution y(x) that satisfies the

conditions :

¥(0) = 2, y() = 3.

Solve the eqt:lation :

(D? + 4) y = sin 3z + ¢ + 22 443%%
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Find the complete integral of the equation -:

(©

@

@

(i

20z + xp + yg) = yp2’ ' 5 -

Find the general integral of the differential

_equation : .

px (z - 2;2) = (} - gy @ - ¥? - 203,
Find whether the equation :
x2r—y2t—p?c-qy=x2

is hyperbolic, p;arabolic or elliptic. 4+1
Find the complete integral of the
equation :

pgz = p% (xq + p?) + q% (yp + ¢?).

Eliminate the constants @ and & from the

equation :

ax? + by? + 22 = 1. o 3+2

P.T.0.
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Write :

3 9 5§ 4 7 8 1 6 10 2

[12345.67'8910]
o= '

a8

() a product of disjoint cycles

(E#) product of transpositions.

Find the inverse and order of o. -

Find the group of symmetries of a

rectangle. 3+3%

Show that the set R = {2m : m is an integer)
is a commutative ring for ordinary sddition

and multiplication.

Prove that the order of every element of

a finite group divides the order of the

r

group. A 3+3%

Prove that H = {nm/n € Z} is a sul;group
of (Z, +), where Z is the set of integers

and m £ Z.
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Let G = R — {1}, the set of all reals

excluding 1. Define a binary operation * on

G by :

a*b=a+b-ad
Show that (G, *.)'is a group. 3+344
Can the giv?p Létin square be obtaine&
from the multiplication table .from a group
of order 6 with identity A 7 Give Teasons

to support your answer.

A B C D E F

B A F E € D

‘P.T.O. -
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'(ii) Find a maximum independent set for the ,
following graph. What is the minimum

number of independent sets needed to cover

all the vertices ? ' 3+3

L I

®) () Find a matching or explain why none exists

for the following graphs :
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(i) Three pitchefs of sizes 121, 8] and 5! are given.
If initially the 12 pitcher is full ‘and the
\\ other two empty, find a min.imall sequence
| of pouﬁng so as to have exactly 1l in either

the 81 or the 5! pitcher. < 343

(¢} Solve the travelling salésperson problem for the

given cost matrix : 6
Tb 1 1 2 3 4
1 —_— 7 2 6
From 2 1 — 8 9
3 2 1 — 3
4 4 2 6 —

5435 9 _ 1,500



