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‘ question paper.)

Attempt all questions.

Section -1

1. Let f be a bounded function defined on [2, b]. -
Suppose.f 18 coritinuoﬁs on [a, b] except at point-
¢ € (a, b). Show that f is Riemann integrable on
[2, b].

OR

" Let f be a bounded and monotonically decreasing
~ function defined on [a, b]. Show that f is

Rieman‘n'integrablé on [a, b].
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2.
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If f is Reimann integrable on [a, b] and has a

primitive G on [a, b], show that

b
J- f= G(b) - G(a)

OR

Suppose f is -continuous¢on {a, b] and g is
Riemann integrable on [2, b] and g(x) 2 0 ¥ x € [a, b].

Show that there exists ace [a, b], such thz_at

b- . b
[ 69 860 e =11 [ 500 e

Using definition of Riemann-Stieltjes integral,

evaluate one of the following integrals.

, .
Jx?"d[x]
A .

-

OR



2

jx'z d(x - [x])

0

‘where [x] denotes the greatest integer < x. 3

Section — 11

) . i
. Cos Xx
* 4. " Showthat | - dx converges.
) J ‘\/Jc2 +x g

OR

[+ 4]
Show that J-

0

] :
—(xi—f%'dx converges, 3

5.  Evaluate the integral

- iﬁ(log@f-dx

OR
Show that
1 2 1
dx . T
dx x J =— 3
4
{\h—x“ 0\/1+x %
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6.. Show that

L 5

]'x3(1—x)7(1 +2x)!

OR
Show that, if p, q > 0, then

J(I +xP- 11 —x)- 1T dx

=291 Bp, Q).

-

© Section - I11

7. Evaluate one of the following iitegrals by usmg
differentiation under the integral sign.

OR

4
J‘_g(_ ysmx)dxy>0.
sinZx
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State Green’s theorem and use it to evaluate the
line integral

§ (x+ y)x + (2 - y)dy

where C is the closed curve formed by-y? = x?
and y = x between (0, 0) and (1, 1).

OR
Use Green’s theorem to evaluate‘the line integrai
§ (xy +x + y)dx + Gy + x - y)dy

2

where C is the ellipse ii + b2 =1. 3

Evaluate the double integral

Nl
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(1I+eY) '\fl —-ch--y2

-OR

Show ;[hat

1 1/x

v dy dx )
”(1+xy)2<1+y2) 41 4
0 x ’
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Section -1V

10.  Evaluate the triple integral .
| J’ J‘ J‘ - dx dy dz
(x+y+z+1)
’ E

where E is the interior of the tetrahedron bounded

by the planes x=0,y=0,z=0,x+y+z=1.
OR
Show that

H{xjxhd;di((izz— 1j2=%

where E is given by

A2 ry+ <]

11. Verify the Gauss divergence theorem for
2 » - A
F=(2x-z)i+x%yj—xzk
taken over the region bounded by
x=0,x=1, y=0,y=1,z=0,z=1

OR

1474 - 6



Show that
. ' * 1r )
JJJ'Z dx dy dz=zh4 cot B cot ¢

taken throughout the volume bounded by the -

cone .
. T

72 = x* tan0 + y? tan?¢

'andtheplanesz=03ndz=h_ ‘ &
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