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Identify and sketch the curve : 6
xy =1
Find the equation of the ellipse and sketch the curve :
5x% + 9y — 20x + 54y = — 56

Also label the foci, the vertices and the ends of the minor

()  Find an equation of a parabola whose vertex is
(5, -3), axis parallel to y-axis and parabola passes
through (9, 5).

(ii)  Find the equation for a hyperbola whose vertice are

(= 1, 0) and asymptotes are y = + 2x. 343

A sphere S has centre in the first octant and is tangent
to each of the three coordinate planes. The distance from
the origin to the sphere is 3 — /3 units. What is the

equation of the sphere ? 62
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b O Find the equation of.the plane tﬁrough the

point (-1, 2, -5) an'd perpenlicular to planes
2x~y+tz=landx +y—-2z=3.

(ii). Find the distanée between the point (1, -2, 3) and

the plane 2x — 2y +z = 4 3%+3

© O Find the parametric equation of the line L passing

through the points (2, 4, —1) and (5, 0, 7), where

does the lines intersect the xy-plane ?

(i)  Determine whether the line :

x=3+8¢
y=4+5¢
z=-3 -1

is parallel to the plane x — 3y + 5z = 12. 343

P.T.O.
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Solve the differential equation :
[ (x + 1) + yldc + (2xp + Ddy = 0
by finding an integrating factor;
Solve-:
y = 2px - xp?

where

&|&

Solve the equation :

(D* + 4)y = sin3x + "+ x°

Solve the equation :

y” + 4y = 4 tan 2x

by the method of variation of parameters.

5512
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Solve :
dx
Z 4 4y = sec’2t
dt
Y
dt

Using the concept of Wronskian show that ¢ and
3% are linearly independent solution of the

differential equation y” - 5y’+ 6y = 0 where

Find the general solution y(x) satisfying the
conditions y(Q) =0 and »'(0) = 1. 343
From the partial differential equation by eliminating
the arbitrary frunction [ from the

relation :

x+y+z=f(x2+y2+zz)

P.T.O.
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Find whether the equation :

: , 2 2
yzr - 2xys + Xkt = y—p + x—q
X y

is hyperbolic, ;')arabo]ic or elliptic. 4+2Y

Find the general integral of the linear partial differ-

ential equation :

+opt(E+x)g=x+y

‘Find the complete intégral of the equation :

ptq=prq 4Y5+2
Find a complete integral of :
(p+q) (px + q) =1

Find the general solution of : 4+2'%

X*p+yg=(x+yz
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State Lagrange’s theorem. Hence show that if G is

finite group then a"%) = eVaeG.

If A and B are subrings of a ring R, show that

A N B is also a subring of R. " 343

Show that the set I of all integers with binary

operation defined as :
a*b=a+b-1Va, bel.

Write :

(12345678 910
=139 54781610 2

(a) a product of disjoint cycles;
(b) product of transpositions.

Find the inverse and order of ©. 3+3

P.T.O.
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Prove that the intersection of any collection of

subgroups of a group is again a subgroup.
Let G be a group in which (ab)? = 4B?
Va, ¢ €G .Provethat G is abelian. 3+3%

Define a Latin square. Give an example of a Latin

square of order 3. Is it unique ? Justify.

Is the following graph an interval graph ? If yes,
give a model of overlapping intervals, if not,

explain why not ? 3143




«C 9 ) 5512

® O Find a matching or explain why none exists for the

following graph :

(i) Three pitchers of sizes § liters, 5 lite;s and 3 liters
are given. If initially 8 liters pitcher is full of water
and the other two empty, find a minimal sequence
of pouring so as to have exactly 4 liters of water

in one pitcher. 3+3%

P.T.O.
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(¢) Solve the travelling salesperson problem for the cost

matrix : YA
To 1 2 3 4
, F‘ﬁom 1 — 7 2 6
2 1 — 8 9
3 2 i — 3
4 4 2 6 —
10 1,000
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