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Section A

Answer all qrnstions in one uord.
Each qtnstion canies I mnrh.

Fill in the blanks :

2n+ I  -
t. If so =ffi then lim(sr)

2. Bernoulli's inequalitY is --

3, The sequence (22) bounded below by ---- '

4 . I fA i sanon .emp tyboundedsubse to fRandB is these to fa l l uppe rbounds fo rA .Then
inf B = -

5.Anecessaryandsufficientconditionforamonotonesequencetobeconvergentisth^t-.

e b  - ,

T. If/(r) is continuous on la, bl then there exists a point c in [4, b] such that !- f (x)dx:""""""

True or False :

g. A bounded function / defrned on [4, bl havilg a finite number of discontinuities is R-integrable

over [o,6] .

The sequenee (n2) is a Cauchy's sequence.

continuity Is a necessary condition for the existence of a frnite derivative but not a sufficient

condition.
(10x1=10marks )
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Section B ' 
I

Answer all questions.
Each question carries 2 mark*

11. I f  r ,yeR then Show that l*  + y l< 1"1* ly l .

12, Show that the sequence (s,r) where so =\- !)n/n converges.

13. Prove that iffis continuous'at aela,bl then l/l is also continuous at o.

14. Show that if (sn) is a sequence of non-negative number such ihat lim sn = | then | > 0.

15. Prove that if* is any positive real number then their exists n € N such that * < n.

16. Exami:re the validiby of Rolle's theorem for the function f{r) = l* | in the interval {- 1, 11.

1 7 . Show that a function which is unifornly continuous on an interval I is continuous on that interval.

(7x2=14marks )

Section C

Atauer any tbrec questinns.
Each quzstion carrics 4 marhs.

18. State and prove Density theorem-

19. Show that the firnction f (*) = V:r is not uniformly continuous on [0, 1].

20. Show t,l.at the sequence ff"g 1l ir properly divergent sequence.
1- \n)

27. Iff(x) = (*- 1) (x-2)(x - 3) anda =O,b =4,findc using Lagrange's mean value theorem.

22. IfP is a parbition of interval [o, b] and fis a bounded function defined on [a, b]. Show that M (b-

M(b-a)>U(P,/)>L(P,/)>rr?(b-o).  Where M = sup i ,  rz = inf  f .

( 3x4=12marks )

Section I)

Answer any fotlr qu.estins-
Earh qwstinn carrizs 6 marhs.

23. State and Prove Cauchy's mean value theorem.

24. Show that a function continuous on [@, b] is R-integrable on [a, bl.
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Show that a function which is continuous on a closed bounded interval is also uniformly contirffrous

on that interval.

Show that continuity is a necessary condition for the existence of a finite derivative but not a

sufEcient condition.

Show that the set of rational numbers Q does not satisfy the Completeness property'

Show that the sequence (s,,) defined by :

( r-.--- /-) ' ,
s," = l"/n + 1 -."rzl, V ze N is convergent.

(4x6=24marks )

Section E

Answer any two questiotts.

Each otustian carri'es 70 marhs.

l a  L 6 .

showthar i r  teRla,bl then l f  leR{a,bl .  " "d l i ;  
f  (x)dxl<l ; l f  @ld' '

A sequence (srr) converges iff it is a Cauchy's sequence.

(i) Ifa function fis continuous on a closed and bounded interval lo, bl then it attains its bound

on [o, b].

(ii) Test the continuity of the function f (r) at * = 0 where

, 7

28.

D O

30.

. J  I .

r 1 \
f  ( * )= r s i n l=1 ,  r+O i

\r./
=0  a t x=O.

32. State and Prove second fundamental theorem on integral calculus.

(2 x 10 = 20 marks)
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Section A - Answer all questions in one word. Each question carries 1 mark.

t. 2t3
2. (l+r1;n2 14*
3.  I
4. Sup(A,B)
5. .it is bounded.
6.  l .
7. F(c)(b-a)
8. True
9. False
l0.true
I l.proof of triangular inequality
12.(S2")and (S2n_1) are convergent hence( Sn )convergent
l3.Proof 2 marks
l4.Proof 2 marks
l5.Proof 2 marks
l6.Proof 2marks
l7.Proof 2marks
l8.Proof 4 marks
l9.Proof 4 marks
20.Proof 4 marks
2r.c:z+2/{3
22.Proof 4 marks
23.Cauchys mean value theorem statement 2 marks proof 4 marks
24.Proof 6 marks
25.proof6 marks
26.Proof 6 marks
27.Proof 6 marks
28.5n=1/2tli lSn -01<e if all n>m
29.Proof l0 marks

converges to 0

lt
t

30.Proof l0 marks Cauchy sequence converges.
31 (a) proof (b) f'(0)=0,(0+): 0, f(0-):0 continuous.
32 Statement 2 marks proof 8 marks.


