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Time : 3 Hours

lnstruction : Answer all Parts.

PART _ A

1. Answer any five questions :

a) Define a normal subgroup.

b) Define homomorphism of groups.

c) Obtain half range sine series f(x) = 2x- t in the interval (0, 1).

d) Define Fourier series.

e) Verify Rolle's theorem for the function f(x) = x2 - 6x + 8 in 12,41.

. f) Evaluate lirnxx.

g) Solve Y' - 6Y' + 13Y = Q.

h) Find the particular integral of t/' - 6y'+ 9y - 3e+*.
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,, PART - B

2. Answer any two questions :

a) Prove that a subgroup H of a group G is normal if aiid only if

(2x5=10)

ghg-te HVgeG,he H.

b) Prove that the product of any two normal subgroups of a group is again a
normal subgroup d the same.

c) State and prove fundamental theorem of Homomorphism.

pnnr - c
3. Answer any two questions : (2x5=10)

a) Obtain the Fourier expansion of the function f(x) = ex in (-rc, n).

b) Obtain the Fourier half range cosine series for the function f(x) = sinx in (0, n).

c) Obtain the Fourier series of f(x) :T in 0 < x<2n. Hence deduce that
n - 1- 1 *1-1"4-'3'5 7""
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 .Answer any three questions : 
PART - D

(3x5=l$)

a) Discuss the continuity of the functions f(x): {1+ 
x for x<2

b) state and prove Rolle's theorem. L5-x for x>2 at x = 2'

c) Expand tanx upto the term containing x5 using Maclaurin's expansion.
d) Find the extreme values of f(x, y| = Zx2 - xy + y2 + Tx.
e) Obtain the Taylor's expansion of f(x, y) =xry+ 3y-4 in power of (x- 1) and

(v + 2).

PART - E

5. Answer any three questions :

a) Solve : (D'- 5D + 6)y = eo*.

b) Solve : x2y" - xy' + 2y = x log x.

c) Solve : t/' + 2y' + 4y = e* sin x.

(3x5=15)

d) Solve :xy" + (2x, - 1)y' -24xsy = 4x3 sinxz (x > 0) by using the transformation
Z=X2.

PART _ F

6. Answer any two questions : (2x5=10)
a) Sketch the graph of triangular wave and explain it.

b) Obtain the Fourier series expansion of the following anti symmetrical square
wave.

c) Sketch the graph of saMooth wave and explain it.


