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(b)  Testnfor 'convergence

JocO±dx

(c)  STppose   Jabf   is  a`n  improper  integral  of  type  I.
',,

Show  that  if  Jab|f|   converges,  then  so  does   Jabf .

(d)S.howthatto]tp-I(1-t)q-]dtconvergesforpositive

values  of p  and  q.

[This  question, paper  contain.s  8  printed  pages.]
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1.      (a)  Calculate `the  upper  and  lower Darboux  integrals

for the function f(x) = x3` ori the interval [0, 'b]  and

show  that its  integral value  is  i

(b) Let  f be  a  bounded  function  on  [a, b].  If P  is  a

partition  of  [a, b]  then

in(b-a)<L(f,P)SU(f,P)SM(b-a)

where M = sup{f(x): x €  [a, b]}  and in = inf {f(x):

x € b]}.  Verify  the  inequality  for  the  function

f(x)  =  3x +-1)defined on  [0,3]  and the partition =

ip={Oji,1,2,3}.of[0„3].

(c)  Let  f be  a bounded  function  on  [a, b].  Show  that

f is  integrable  over  [a,b]  if and  only  i.f for  each

€ > 0.  the`re  exi.sts  a partition P  of [a,b]  such that

U„, P,-Lar,P) = € .
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(b) Use cylindrical shell method to find the volume of

the  solid  generated  when  the  region  enclosed  by

y  =  x3,  y  =  1,  x  =  a  is  revolved  about  the  line

y-1.

(c)Findtheexactarclengthofthecurvex=#+±

fromy=1   to  y=4.         i

(d)  Find  the  area  of  surface  generated  by  re.volving

the  curve

x=t,   y=2t2,   Ost<1  a

about  y-axis.

(.a)  Discuss   the   convergence   or  divergence   of  the

follo.wing integrals.

\

(i)   /_cOcoT± dx

(ii)   /]cO±dx    r
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(c)  Show that if f and g are integrable functions over

[a, b]   and   if  ,f(x,)   S   g(x)   for  x  €  [a, b],   then

•Jabf=Jab
9.   Hence  deduce  that

/_22fl]x2sin8(ex)|dx<±3

(d)  Show that if f is a continuous real-valued function

on   [a,b]   satisfying   tabf(x)g(x)dx=O   for  every

continuous  function  g  on  [a, b],  then f(x)  =  0  for

all  x  in  [a, b].

5.      (a) Use  disk  and  washer  method  to  find  the  volume

of the  solid  generated  when  the  region  enclosed

by  y=`/=iT,  y=/5i  and y = 0 is revolved about

x-axis.
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(d) Define Riemann sum and Riemann integrability of

a bounded function f on [a, b]. Let f be a bounded

integrable function on [a, b] and (Sn) be a sequence

of Riemann sums with corresponding partitions Pn

satisfying     lim  mesh(Pn)=0.    Show   that   the
n+cO

Sequence  (Sn)  converges  to   /abf .

2.      (a)  Show that ifa function fis  integrable on  interval

[a, b],   then   f  is   integrable   on   every   interval

[c, d]   E   [`a, b].

(b)  Let  f be  a  bounded  function  on  [aj b].  If Q  is-  a

refinement  of  a  partition  P  of  [a, b],  then  show

thiit  Uif,Q)  -~  LIT,Q)   s:  Uif, P)-LIT,   P).

(c)  Prove that a bounded function fon [a, b] is Riemann

integrable if it is Darboux integrable. Also compare

their  corresponding values  of the  integral§.

P.T.O.
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(d)  Let  f  and  F   be   functions   on   [0,1].   given  by

f(x)  =  cos(x)  for  all  ,x  €  [Oi,1]  and

F.(x) =
o,     foro=k<q

6

1,      for:<x<1

Show  that  f is  F-integrable  and I;fdF-#
1

3.      (a)  Let fbe  an  integrable function  on  [a,b], and there

exists  ^  >  0   such  that  |f(x)I  2  ^.  V  x   €   [a,b].

Show  that  1/f If is  integrable  over  [a, b]'.
'''

(b)  Let f be  a cont,inuous function Ion  [a, b]  such that

f(x)  2  0  for  all  k  e  [a, b].  Show  that  fa  Jabf=0
I

if and  only  if f(x)  =  0  for  all  x  €  [a, b].
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(c)  Let' f be  a function defined  on  [ai, b] land c  e  (a, b)

be  any point°.  Show that if f is integrable on [a, c]

and   [c,b],   then  f  is   integrable   on   [a,b]   and

Jabf=Jacf+Jcbf.

(d)  State  and  prove  intermediate  value  theorem  for

integrals.  Suppose f and g are coritinuous functions

on  [`a, b]  such  that  tabf  = Jabg.  Prove  there  exists
t

x  in  (a, b)  such  that  f(x)  =  g(x).

4.      (a)  Define  piecewise  continuous  function.  Show  that

every  piecewise  continuous  function  on  [a, b]  is

ihtegrable ;                        I
1

I

(b)  State and prove Fundamental Theorem of Calculus

I.  Using  the  same,  evaluate                  '

x cos x  dx.
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