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Part A

Answer any ten quesfrbns.

Each question carries 2 marks.

1. Letf be defind for att n e R,n +zny /(c) :4#* ^ Definef atx = 2 in such away

that f is continuous at that Point.

2. Give an example of a function / : 10, 1] -+ -R that is discontinuous at every point of [0,1]

but such that lfl is continuous on [0,1].

3. Define absolute maximum point and absolute rninimum point for f , A -+ ,&.

4. ls every continuous function differentiable? Justify with proper reasoning or counter

example.

S. Giventhatthefunction f , R*+.1?defined AV f{r): rx *2s *l isinvertibleand let

g be its inverse. Find the value of g'(1)

6. Define decreasing function with a proper example'

7. Define norm of the partition of an interval.

B. Test the function at f {r) - $2020 * 2A27r on 12022,2023) is Riemann integrable or

not.

g. Under what circumstances differentiation and Riemann integration are inverse to each

other.

10. Evaluate ttm({#* ) for zeR, r } 0

11. Show that the sequence of functions /, defineo on .R as f *(*) : *ryiL converges

uniformly in -R.
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Dothelimitofaconvergentsequenceofdifferentiablefr;nctionsor'|aninterval[a'b]is
],0.r*,,"0re, i{ not what condition wiri make the rimit functi.n differentiable?

\1Ox2=2A)

Part B

Answer anY sx questions'

Each question carries 5 marks

13. Define Thomae's function on (0, m) and show that it is continuous precisely at the

irrational Points in (0, oo)'

State and prove Preservation of lntervals Theorem'

Let r ( R be an interval and let f : I *+ 'E be monotone on l' Then prove that the set of

points D ; I at which f is discontinuous is a countable set '

14

15

16' Let f , R -+ R defined bY l(') :

differentiableatr:0'

17

t
,

J,

fi,,

x i,s rational
yts trrati,onal'

Prove that f is

Derivetheinequality fro 1 a* *(1 - o)'Y* Z0'0 ( a ( 1

Evaluate the limit linrr-+"o *1 , * € (0' oo)
18

4,1 0
Evaluate J

sinit

"c
dt,.

1

ZV

21

z - .1

Evaluate It'lt + t') ' dt'

0

suppose that (Jr) is a sequence of continuous functions on an interval r tnat converges

uniforrnlyonltoafunctionflf{**)efconvergestons€I'showthat
ti,m{f*(x*)) : "f(*o) (6x5=30)

Part C

Answer anY two quesfions'

Each question carries 15 marks'

22,(a)showthatafunctionfisuniformlycontinuousontheinterval(a,b)ifandonlyifitcan
bedefinedattheendpointsaandbsuchthattheextendedfunctioniscontinuouson[a'b].
(b) State and prove the Continuous lnverse Theorem'

23" (a) State and Prove L'Hospital's Rule I

(b) Using this, find the following
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{i) xirn +s* wF=,0 € (0, {)
log cos z

(ir) lims-*0. -:-;

24. (a) Let f eRla,bl and'rt(P*)isanysequenceof taggedpartitionsof la'bl suchthat

l\P*) --+ 0, Prove that ! f : ti'm"S(l;P)'

(b) Suppose that / is bounded on [4, bl and that there exists two sequences of tagged

partitions (%) ano (Q*) ot la, blsuch that iiPnll -+ O and il Q"\\ -+ 0' nut such that

ti,m*S(l;?*) I ti'm*Stf ; Q*) show that J / Rla'b)'

25" (a) state and prove the cauchy criterion for Riemann integrability of a function

l ,lo, bl -+ R.

(b) Check the Riemann integrability of Dirichlet function"

(2x15=30i
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