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Question 1 is compulsory.
Attempt any two parts from quesfion 2 of Unit L
Attempt any two questions from Unit 11
and any two questions from Unit IIL

1. (a) Prove that a Cauchy sequence is bounded. (4)

(b) Let G = {1, ®, ®?), where @ is the cube root
of unity. Prove that G is a Group under
multiplication. : 4)

(c) Solve the differential equation

(D2+ 3D +2)y = e'sinx _ 4)

P.T.O.
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UNIT 1

2. (a) State and prove Limit comparison test for infinite
series. (3,9)

(b) State Monotone convergence Theorem. Prove that
Z 443k,
m342x, ]

for all n21 is convergent. Also find its limit.
(2,7,3)

the sequence <x > given by x, = 1, x

(c) Examine the convergence of the following series

G Xo,(Y'+1-n)

w 1
() Lo 77 (6,6)
UNIT I1
3. __.(a.).'Soi\}c
) (2y.sinx.cosx + %r’sinx)dx + (sin?x - 2ycosx)dy = 0.
. ' (10)
(b) Solve (x*D?-4xD +6)y = x*. (10

4. (a) State the Lagrange’s method for solving quasilinear
. partial differential equation of first order. Solve

p + 2q = 5z + tan (y-2x) (2,8)
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(b) Solve
dx
— 7 - .
a Y
d
d—f =2x + 5y (10)

5. (a) Find the complete integral of the partial differential
equation
Pq = px * qy (10)

(b) A 16lb weight is attached to the lower end of a
coil spring suspended from the ceiling, the spring
constant of the spring being 101b/feet. The weight
comes to rest in the equilibrium position. Beginning
at t=0 an external force given by F(t) =5cos2t is
applied to the system. Determine the resulting
motion if the damping force in pounds is

dx - dx
numerically equal to z-dT where m is the

instantaneous velocity in feet per second. (10)

UNIT III

6. (a) Find eigen values and the corresponding eigen
vectors of the matrix

(2 1 0)
00
P.T.O.
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(b) State Cayley — Hamilton theorem and verify it for
the matrix

2 2 1\

1 2

7. (a) Prove that a finite semi-group in which cancellation
~laws hold is a group. )]

(b) Prove that every cyclic group is abelian. Is the
converse true ? Justify. 9)

8. (a) Let H be a subgroup of G. Prove that H is normal
in G if and only if product of two right cosets of
H in G is again a right coset of H in G. (9)

(b) If G is a finite group then show that O(a) divides
0(G), for all a e G. &)

(100)



