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(a)

(b)

(©)

(a)

(b)

Sketch the graph of the ellipse

16x2 + 9y2 — 64x — 54y + 1 =0
and also Jabel the foci, the vertices and the
ends of minor axis. 62

Consider the equation
OxZ — 24xy + 16y2 - 80x — 60y + 100 =0
Rotate the coordinate axes to remove the

xy-term and then identify the type of the
conic represented by the equation. 6%

Identify and sketch the conic represented by
the equation 1

4y? —x2 +40y —4x +60=0
and label the vertices, foci and asymptotes. 6%

(i)  Find the equation of the sphere in the
first octant that has radius 3 and is
tangent to the three coordinate planes. 3%

(i) Find'the equation of the sphere with
diameter having end points (3, 4, 5)
and (1, 2, 3). 2%

(i) Find the constant ‘a’ such that the
vectors U = 2,-1, 1), V= (1,2,-3),
W= (3, a, 5) lie in the same plane. 3+3

(i) Using vectors, find the area of the
triangle with vertices P(1, 5, -2),
Q(0,0,0),R(3.5, 1)

2



(¢) Prove that the lines

Liix=3+3t,y=8-t,z=3+(,~0<t<w

Ly:x=-3-3t,y=-T7T+2,z=6+4t;—0<t<w

3.. (a)
(b)
(c)
e
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are skew lines, and find the distance
between them. 6

(1)  Solve the differential equation,
(2ry2 —2y)dr+ (3xty —4x)dy =0

by finding an integrating factor

(1)) Solve ,
d2
x2a§ —h% +2y=x3 3+3%
(i) Solve
y =2px+py

(ii) Find the orthogonal trajectory of the
family of curves

Cx2+y2=1 3% +3
(i) Solve

2

g—xlz+y=tanx

using the method of varation of
parameters.
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(i) Verify condition of integrability for
the equation

(x-3y—-z)dx+(2y-3x)dy+(z-x)dz=0

and hence solve it. 3+39
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Form a ﬁanial differential equation by
eliminating the arbitrary constants a
and b from the equation

2
4z=(ax+§+b)

Examine  whether the partial
differential equation so obtained is
linear or non-linear.

(i) Find complete integral of the equation
PPy (1 +x%) = q? 4+2

(b) (i) Find the general integral of the linear
partial.differential equation
y+z)p+(z+tx)g=x+y
(i) Classify the following second order

partial differential equation into
elliptic, parabolic or hyperbolic

=y} Or—xs-ys +y) =(x+y)(p~q)
5+1
(c) Find complete integral of the equation

p={(z+qy)? 6
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be permutations in S.,. 3

h WD

Compute g~'fg. Also find orders of f
and g.

Let G be a group in which (ab)? =
a’b? Va, beG. Prove that G is
abelian. 3

State Lagrange’s theorem. Hence
show that if G is a finite group then
a°O) = e VaeG. kA

Let § = {2, 4, 6, 8}. Show that
(S, ©¢) is an abelian group where o,,

is multiplication modulo 10, what is
the identity element ? 3

Let GL,(R) be the set of all 2 x 2

invertible matrices with entries in R.
Show that it forms a group under
matrix multiplication. Is it an abelian
group 7 Justify. 3
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If (R, +,#)isaring and a, b, ¢ € R,
then show that

(I} ao=o0=o0a
(2) a(-b)=(a)-b=—ab)
(3) a(b-c)=a-b-ac

Give a mode! of overlapping intervals

for the following graph.
a b
d ’ c

A is qualified to do job b. B is
qualified to do either jobaor b orc.
C is qualified only for job b and D is
qualified to do job b or d. Represent
the situation by a suitable graph. Find
the matching (if it exists) or explain
why the matching does not exist.

Three pitchers of sizes 8 litres, 5 litres
and 3 litres are given. If initially 8
litres pitcher is full and the other two
empty, find a minimal sequence of
pouring so as to have exactly 4 litres
of water in one pitcher.

Define a latin square. Give an
example of a Latin square of order 3.
Is it unique 7 Justify.

6
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Solve the travelling salesperson problem for

the cost matrix ;

From
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