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1.        (a),     Using a -8  definition  of limit,  showi that  :

lim i = ±'
x;>cac        C

.   if a  =  0.

(a)       Show that if f :  (Zz,.  co)  + R (a  > 0) is  such`that

#Lim;mco#f(#)=L,
r

where  L. €{R,  then

#:Lm;cof(#)=0.

_T--

r`       +¥                                         `

i     I             P.T.O.
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i     (a)       .LetA<c=,Rand`f:A>Rhas alimitatc  E  R, wherecis acluster

point  of A.  Then  prove  that f is  bounded  on .so'me ±neighb`9u,rhoQd

ofc.
1`     i                                                 c-i-,      .`,

(cZ)      .Give example offunctions fand€ such that rand g do not \haye limits

at a point c, but both f+~g and/g have limits  at a.        ,`              ,,
ng,\                  4                          `u        `                                                      .                                       \J.

If f is`  continuous  on  a  closed  interv`3!: \[#,  b],  then  prove  that f is

uniforndy continuou;  on  [a,.  b].  `

Show that the function ##)  = #2 is uniformly continuous on  L4,  4].
`'

rTi£

2.          (a)

(a)
i.       i                    lL     r`_

(c)        Show that` :
+                    i,                 }             '

*    u3                 y.tap:fEtx>O»

~

does not exist in R.
'1\

(cZ)      Use  s - 6  definition  of liinit to  show  that  :
I,

HnLut #+3

3;      a(a)       Let

I-f(*,=`(:,2,       :::,u                  `                       `

Calculat; f '  on R.  Is f'  continLous as well as differentiable on R ?

Justify .your answer.
I                   +",     nJ   *

(a)       Letfl#) = sin.|#|, wh.ere #  e  R.. Determine the se`t of points wheref

is not differentiable.  Justify your answ.er.
\



(`3)

(a)       If .f :  R + H is differentiable at a  €  R, then show that :

(f)         Hnhaio
i,

(z';)      H"io

fua+li)-fo =r(a),
1

fla+|t)-fup-_|ib_
2h

-f,(a).
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(d)      Suppose f is  defined on  an  open intervalr(a,  a)  Let #o  e  (dL,  a).  If f
`        assumes its maximum at '#o and if`f is differentiable at #o, then show

thatf,¢o,, =  0.                                                       `,    ,

State and prove Rolle's theorem.

Let f be defined on R and .suppose that  |##) -fry) I  s  |# -y I.3 for t

.all #, y  e. R.  Prove that fis a coistant funedion, on R.           ,

(C)       Show that  sin¥F.<# for all# 2  0.

(d)      State  Intermediate  value  theorem  for  derivatives...Suppose  f is
r!``

differentiable on R and.flo) =  1, #1)  =  2 and #2) =  2.

(£)        Show thatf'cO  = '±  for`some#  e  co,  2),

(a.£)      Show that f („ =  :  for some #  €. (0,  2).

5.I       ,(a)        If

y = log

show that

ti  +  #2ly„  +  2  +  t2n  +  1)ny„  +  1  +  7}fty„  =  0.

P.T.O,
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(a)       ,Trace,,,theA<4ngrve Ti

(    4.'  )
.

A      :  !*(il.pr-               `

ay2,  -_ y2]k%2.  -* aD .
`

`{,,-.I
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(c)       Deterlnine the intervals  of concavity land points  of inflexion (if any)

ofthectLrve:                            rfc`      i,t        j4         .    i
t

EiE-

I         {t     at¥,r=¥4-t_?ftf2j+¥t`+...      1+             {++~4           i`,

t(qtA*    .State Taylor's  'I#.eorem,.  Find the  Tay|gr'S  series  expansion  of sin.2ac
about,#=0.                                                         f   .      .i

''`

6.         (a)       Tracethecurve:                      ,}      +            A     ~    h

f2            i                                   ``,                                            r  =#+.2   sin±29..,     r.        t-`i,J`\~

(a)       Determine the pbsitioh 'and niYture`ckof th6`doth¢ points of the curve :

#3+2#2+2#iv-y:2g.+5i#-2ry`=o:.rt   :         .i              '

3          (€jrq {   Find tri`e`i'3krrizont2:ri.Fsymprt'otes of the `iribLi*.bfuline -riLction a+en by

F-'#5``[sin:.-,=::frL-,i r"        :
E=

(d).      Find the  equations  of tangents .at origin to the  curve  :'
i                                   ui„       JL            .       3,.i.                        €i,+        ,f`                    I

1`                                   `   y:A:  +  yA  -_  Of;ik#21. y2;).

I.                     I",

J

j2           v,:-u
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