This question paper contains 7 printed pages]

Your Roll No. ...
9664
B.A/B.Sc. (Hons)/III B
MATHEMATICS—Unit XV
(Analysis—IV)
Time : 2 Hours Maximum Marks : 38

(Write your Roll No. on the top immediately on receipt of this question paper.}
Attempt Four questions in all,
selecting one question -from each Section.
Section 1

1 (@) If fis bounded and integrable on [a, 4], then prove that
[f1 is also integrable on [a, 4], and
b
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Show that the function flx) = [x], where [x] denotes
the greatest integer not greater than x, is integrable

in [0, 3], and

]

3ory
NSERE 2

State the generalized form the first mean value

theorem of integral calculus and verify it for the

4
functions fix) = sinx and g(x) = " on the interval

fo, n}. £

Let

. [x . if xisrational
fx)=

—x  if x is irrational

Al

- 3
Show that £ is not Riemann integrable on [0, 1]. 3

Prove that every continuous function is integrable. 3%
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(& Let Ax) = x and afx) = [x], 0 < x < 3. Show that [ is
Riemann-Stieltjes integrable with respect to o on [0, 3]

and evaluate : ) ’
3
J‘ fdo
0

Section 11

(@)  Check the convergence of the improper integral :
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(h)  Show that the improper integral ::-

(1 1 1Yer
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converges.

3
{¢)  Show that -
: l
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Check the convergence of improper integral :

nl3 \/—
X
J‘ — dx.
sinx
0
Show that :
cosx
[ =
p X tx
converge's.
Evaluate :

‘][ (L) (1-x) !

in terms of Gamma function.
Section 111

Evaluate the double integral :

20 3o-x
j '[ xv?dy dx
o x2/4a

by changing the order of integration.
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If |xj <"1, show that :

n/2
J- log(acos2 0 + bsin? B)'dG = nlog[%(x/c_r + JE):I,

0
a b>0 3

Verify Green’s theorem for

¢ (xy+y2) de + x2 dy

C

where C is the closed curve formed by y = x and

Fl

y =2 34

By changing the order of integration, prove that :

j’dxj‘ yidy =2\/§—1'
o x|

x+ p)F I+ 5?2 2 3

With the help of Green’s formula, compute the difference

between the line integrals :

l, = I {(x+y)2dr-(x—y)2 dy}

ACB
and 1, = I {(x+y)2dx -(x—y)zdy}

ADB
where ACB and ADB are respectively the straight
line y = x and the parabolic arc y = x2, joining the
points A(0, 0) and B(l, 1). - 3
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{c) Evaluate the integral

1 X
l=‘. dx‘[ a,}x2+y2 dy
20

Ced

by passing on to the polar co-ordinates.
Section IV

{(a) Find the arca of that part of the surface of the
cylinder x2 + 12 = o? which is cut out by the cylinder

2 4

X~ -+ 22': as.

(b)  State Stokes’ theorem. Use ilito find the line integral

L 1 .
[ 2p3de 4+ dy + s d:

[ } ,
where C is the circle x2 + y* = ¢, 2 = 0.
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Evaluate the triple integral
I J oot
(x+y+z+ 1)
where Q is the interior of the tetrahedron bounded-by
lhepianesx=0,y=0,z=0andx+y+ r=1. 4%

Use Gauss theorem to evaluate

If xdydz + ydzde + 2 drdy
§

where S denotes the closed surface bounded by the

cone x> + 37 = 72 and the plane z = 1. 5



