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1, (@ Use the max-min inequality to show that if f is

integrable then :

b
f@) > 6 on la, b] = J' F(x) dx > 0

and

b

fx) < 0 on [a, b] = Jf fix) dx <0, 5

A
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Q/Show that if f is continuous on {a, bl a 2 b .and

i
b
j f(x) dx=0
a
then f(x) = 0 at least once in [a, b]. 5

‘/y/ The velocity of a particle moving in space is

)

d

3 > " 2"
o=@t + 40+ + 265k
a ! yerdy

Find the particles position as a fn. of ¢ if

The regicn bounded by the curve y=+x. the
x-axis and the line x = 4 is revolved about the
x-axis to generate a solid. Using Shell’s formula

find the volume of the solid. ~ 5

Find the volume of a solid using slicing method
when the solid lies between planes perpendicular

to x-axis at x = — 1 and x = 1. The cross-sections

perpendicular to the axis between these planes are
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vertical squares whose hase edges run from

- . r_’ - - B
the semicircle y= . 1- x2 to the semicircle

-
y= .vf 1 - x2 5 5
Find the area of the surface generated by revolving

the curve y = 3.3 OSJJS%, about the x-axis.
e 5
Find the centre of méss»cf a thin plate of
density & = 3 bounded by the lines x = 0,
y = x and the parabola ¥y = 2 — %2 in the first

guadrant. 5

Evaluate :
2. .2
.”. e* Y dydx
R

where R is the semicircular region bounded by
the x-axis and the curve y =41 -x>. 5

Let D be the region in xyz-space defined by the

inequalities :

1l <x<2 0<xy<2 0=<z<l1.

P.T.O.
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Evaluate :

J.‘” (xzy +3xvz)ydx dy dz
D

by applving the transformations :
==x v=xyand w= 3z

and integrating over the appropriate region G in

UVW plane. 5

Find an analytic function whose real part is given

function Ulx, ¥) = x — xy. 8
8 (@ Find the images of x = constant and ¥ = constant
under f{z) = sin z. 5

(&)  State Cauchy integral theorem. Use it to find the
j _zrt
value of . 2295 .5 d2, U ¢ is the vircle

tz + 11 = 1. 5

{¢}¥  Use Residue theorem to evaluate :
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7. (@ Show that the Fourier series :

2 kid :
b Z 1| sip nx  cosnx
3 2n n
n=1

converges to the periodic fn. fin |- @, =ai

where

2 for —
x“ 4+ x IOr—mM<x«<®
f(x){2
a

forx=xxn

(%) Expand in a series of sines and consines of multiple
angles of x, the periodic fn. f with period 2n defined

as :

-1 for —m<x<0,
i for 0<x<m

f(x)={

Also calculate the sum of the series at

- R
X =

1977 5 600
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