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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) If function f: [ a, b | > IR be monotonic
decreasing on the closed interval [ a, b ],
then show that f is Riemann integrable on
[a b]. 5

b) Find the interval of uniform convergence of
the power series Z o 5

2 a) If the function f be integrable on [ a, b ]
and if a < ¢ < b, then show that f is also
integrable on the closed subintervals [ a, ¢ ]
and [ ¢, b]. 5

b) Show that the integral
n/2
I cos 2nxlogsin xdx is convergent. )
0
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3. a) Using the method of differentiation under
the sign of integration, with proper

justification, show that

log(l+tanB®tan x)dx = 6logsecH,

T
3<0<3). :

|
-

X
b)  From the equation sin"! x = I dt
0

show that
3 5 7
inlx—xpl X 13 x° 135 x_
sin x—x+2.3+2 5+2.4.6'7+"
(where [x| < 1) )
4. a) Thefunction f:[-n,n | - IRis defined as
follows :
-1, - 1< x<0
flx)=
1, 0<x<nm
Find the Fourier series of fon the
interval [ —m,m |. Using it, show that
T_,_1,1_1
4—1 3+5 7+ 4+1
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b) Using first mean value theorem of integral
calculus, show that if fis continuous on the

closed interval [ a, b ], then
(%[J.f(t)dt]=f(x), xe[a,b]. 5

Group - B

Answer any three questions. 6 x3 =18

5. Show that the improper integral j‘ Sllllxdx is

convergent but not absolutely convergent. 6

6. By changing the order of integration, show that

Jl' dxlf[x vy (2v3-1). 6

]
2
0 x (x+yPy1+y?

7. Expand f(x)=sincx, xe[0,n] in a Fourier
cosine series in interval [ O,n | where 'c'is not an

integer. 6
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o0
8. Show that the infinite series Z (l—x)xk is
k=0

absolutely convergent but not uniformly

convergent on interval [ O, 1 ]. 6

9.  The function f( x) is defined as follows :

F0)=1+2.4x+3.4°x%> +4.43x3 + ..+n.4"x" + ...

Show that fis continuous on (—%,%) . Find the

1/8
value of the integral I f(x)dx . 6
0

10. If0 < n< 1, then show that

I'(n).I'(1-n)=mncosecnn. 6
Group - C
Answer any four questions. 3x4=12
32
“.e\ll+tdt
o im o
11. Evaluate : %0 —x2 . 3
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12. Evaluate by the method of substitution :

/2
J. (x2 sin x cos x + x sin? x)dx 3
0

13. Evaluate ” \/ 4a? - x? - yzdxdy where E is the
E

region in xy-plane bounded by the circle

x2+y2—2ax=0. 3

T —axn m
14. Evaluate j-e x™dx where m, n and a are
0

positive integers. 3

15. Examine whether the trigonometric series

00
cosnx . . L
Z is a Fourier series in [ —m, @ |. 3

n=1 %

1
16. Prove that %<I d—x<
0

I
l+x+x2 4
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17. Test the convergence of the series

sino. = sin2o . sin3a
12 22 32

+...

where a is a real number. 3

81_ .6
x°(1 x)dx

74 =0. 3

[o o)
18. Prove that I

0 1+ x)
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