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English Version

Group - A
Answer any two questions. 10 x 2 =20

Let function f:[a,b]— IR be a monotonic
increasing on [a,b]. Prove that f is

Riemann integrable on [a,b]. 6

A function f is defined on [ O, 4 | as
f(x)=x-[x], xe[0,4] ( here [ x ]
denotes the integral part of x ). Show that
f is discontinuous on [ 0, 4 ]. State with
justification whether fis integrable on that

interval. 2+2

Let f be a continuous function on [ a, b ]
and g be Riemann integrable function on
[ a, b ]. If g always keeps same sign on
[ a, b ] (either always positive or always
negative), then show that there exists a

point Cin [ a, b ] such that

b b
[ £i1g(adx=f(e)[ g(x)dx. 6
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b)
3 a)
b)
4 a)
b)

Let f:[a,b]—>[a,b] be a continuous
function. Show that there exists a point
cela,b] such that f(c)=c. 4

Assuming the sum of the power series

x—ﬁ+ﬁ—ﬁ+ is equal to
2 '3 4 4
log e(l + x) in its interval of convergence,
prove that
1 1 1

1'2—2.3+3'4—...=210g62—1. 6

Find the interval of uniform convergence of

0 n
. -3
the power series E u
n=1 n. 57’1.

4

Find the Fourier series of the following

2n -periodic function f defined as
fx)=-1,

=1, O0<x<m.

-nt<x<O0

Find the sum of the series at x == .

Also show that %:1—%+%—%+....
4+1+1

Show that —

i) ra)=1

ii) 'n+l)=n.T'(n),n>0. 2+2
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Group - B
Answer any three questions. 6 x 3 =18

a) If f 2 be integrable on a closed, bounded

interval, will f be integrable on that
interval ? Justify your answer. 1+2

b) Using first mean value theorem of integral
calculus, show that

1 6‘/_ J‘ sinx 1 6J_

41n - 33¢: 3

174 2+x

Discuss on the convergence of the improper

m-1 -m
integral J X X k. §)
1+x

If a > 0, then show that

1

a
J-de=%log(l+a2)tan_ a 6

2
0 1+x

Find the interval of convergence of the power
series
1+2.4x+3.4%2x2 +4.43 53
If f(x) be the sum of the series in that interval,
1/8
evaluate If(x)dx. 3+3
0

n.4an-1,n-1,
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10.

11.

12.

13.

1 \’ 1—x2
Evaluate j I \/1—x2 —y2 dxdy. 6
0 0

Find the volume of the solid enclosed by the
plane z=7—3x2—y2 above the region of the

xy-plane bounded by y =2x and y = 2x2. 6

Group - C

Answer any four questions. 3x4=12

When is a trigonometric series

a
O + z (a, cosnx + b, sinnx) said to be a

n=1
Fourier series corresponding to a periodic
function f of period 2rn defined in [-w,n] ? Give
an example of a trigonometric series which may
not be a Fourier series.

If f:[a,b]> IR be integrable on [ a, b |, then

b b
show that jf(x)dx < j | £ ()] dx.
a a
x l
e
im 3 _1 oV 82
Show that -3 2_9 _ge .
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1
14. Evaluate I x3 (1—x2)5/2dx.
0

1
15. Show that the integral I 8 dx is uniformly

1 1-x2

convergent on the interval —o <y <+wo.

16. If D is a region in the xy-plane bounded by the
lines xy = 1, y = 0, y = x and x = 2, evaluate the
integral ” (x2 + y2 Jdxdy .

D

17. Find the centre of gravity of the hemisphere
2 2

X +y2 <a®, x20.
TC/S 2
18. Show that j ‘x dx > —.
sin x 24
n/6
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