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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )
Group - A

Answer any two questions. 10 x 2 =20

1 a) State Dirichlet's conditions for convergence
of a Fourier series.
Prove that if fis the periodic function with
period 2n, where
-1 for -n<x<0
f(x)= 0 forx=0
+1 forO<x<m,
_4 (sinx 6 sin3x , sin5x
then f(x)= - ( Tt 3 + 5 +...oo).
What is the value of the series for x=In ?
2+2+1
® M-l
b) Prove that | ————dx = B(m,n),
ola+ b))+ a" ™
m, n, a, b> 0.
5
2 a) If f(x) is continuous on [ a, b | and
f(x)20 for all xela,b] and if
If(x)dx= 0, prove that f(x)=0 Vxe[a,b].
a
5
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1
b)  Show that - <j <z, 5
2 [ <%
ovV4- x2 + x5
3 a) Show that Hy Va2 dxdy—ga5
WhereS={(x,y)|x +y <a? . 5
£ 3 5
sint ,, = X X
b)  Show that J' Adt-x-Zo+lio-i0. 5
0
4 a) Assuming the convergence of integral,
n/2
prove that Ilog(tanx +cotx)dx=mlog2.5
0]
1
b)  Prove that J.xs(l—x2)5/2dx=6—23. 5
0
Group - B
Answer any three questions. 6 x 3 =18
1
; nn
5. Verify : lim (R _ 1

n—s>o pn e’

0. Prove that
I” (c+ my+ nz)zdxdydz = %n (l2 +m?+ n2) ,

where S={(x,y,z)|x2 +y2 +2z2 =1}.
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1
7. Discuss the convergence of Ilogl"(x) dx and find

0
its value. 2+4

8. Show that fdefinedon [0, 1]:

é if x = rational of the form g in its

f(x)= lowest term
0 if x = irrational
is integrable on [ 0, 1 | and evaluate the integral.
5+1
9. Suppose

sin x, OSxS%
flx)=

cosXx,

and f(x+%)=f(x). Find the Fourier series

of f( x).

10. Using the differentiation under the sign of
integration, prove that

w [t _x_]
J.e[ t2 dt=ge_2|x| —0< X<,
0

Give proper justification.
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Group - C
Answer any four questions. 3x4=12

11. Evaluate, by the method of substitution,

'? dx ‘
2 J(x=a)(B-x)

Y
. dx T
12. Given that I = ,a> 1.
5 a—cosx /ag 1
Y
Evaluate J‘ dx 5
0 (a—cos x)

0
-pt _ .qt
13. Prove that I%dt=log%, O<p<aq.
0

1 0 k
14. Prove that.[ Z %dx=e—l.
5 !

k=0
15. Prove that half-range cosine series of f(x)=x

g & cos(2n—1)%x
0n[0,2]1s I—TZT

n=1

n

[e o]
16. Prove that Z )ef

converges uniformly
n3/2

n=1
on[-1,1].
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17. State and prove First Mean-value theorem for
integrals. 1+2

18. Evaluate by changing the order of

1 Vi-x?
integration J-dx j xdy.
-1 0
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