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Time : 3 Hours

lnstruction : Answer all Pafis.

Answer any five questions.

1. a) Define Homomorphism.
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(1x15=15)

normal subgroup if and only it

PART - A

b) lf f : G -+ G' is a hornomorphism, then prove that f(e) = e, where e and e,
are the identity element of G and G, respectively.

c) write the formula for bn of fourier sine series expansion.

d) Find the critical points for the function f(x, y) = ZxZ - xy + y2 + Vx.

e) Find r'{--=1- I
i 3s' + 161

f) Find L{e''.sin5t}

g) Solve (D'- 7D + t2) y = g.

h) Find the particular integral of (D2 - 3D + 2) y = e5*.

PART: B

Answer one full questiSn.

2. a) Prove that a subgroup H of a group G is
9Hg-1 =H vge G.

b) Prove that centre of a group G is normal subgroup of G.

c) lf f :G -+G'isahomomorphism, then provethatsetf(G)={t(g) lg e G} is
a subgroup of G'.
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3. a) Prove that intersection of two normal subgroups of a group is a normal

subgrouP.

b) Let f : G + G' be a homomorphism from the group G into G' with Kernal K

then f is one-one if and only if K = {e} where e is the identity element of G'

c) State and prove fundamental theorem of homomorphism of group G'

PART _ C

Answer two full questions. (2x15=30)

4. a) Obtain the Fourier series for the function f(x) = x2 over the interval (-;t, ;t)'

b) Find the half range sine series of f (x) = (x - 1)2 in the interval (0, 1 ).

c) Expand e'loE(1 + y) in powers of x and y by Taylor series upto the third

degree terms.

OR

5. a) Find the Fourier series for the function

l2xl1+- in -n<x<0
I

f{x) = ] iT'\"/ | 2xIt-::: in 0<x<n
In

b) Find the extrem'e values of f(x, y; = 2x3 - xy + y2 + 7x.

c) A rectangular box, open at the top, is to have a volume 32 cubic units. Find

the dimensions so that total surface is minimum'

6. a) Find L{sin2t' sin3t}.

b) Find L{cosh(2t)' cos2t}.

c) Find L1{ ., ?t*1 ,,}
[(s-t) (s'*2s+5) |

OR
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(1x15=15)

7 . a) Find L isqt 
at - cos bt t

,ti
r I s2*t-]lb) Find L-l.{tool : - Il.| " 

L'(' " 1).ll

c) Verify convolution theorem for the function f(t) = sint, g(t) = e-t.

PART _ D

Answer one full question.

8. a) Solve : (D2 - 5D + 6)y = sin2x"

b) Solve:(D2-D-6)y=x.

c) Solve : 4x2y" + 4xy' -y = 4x2.

OR

9. a) Solve , **y = Sx2e'.
cix'

b) Solve . 9I 
= 3x-y, * = **r.dt '' dt

c) Solve , 91* Y = secx by the method of variation of parameters., 
dxa 
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