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Paft A

Answer any ten quesfions.

Each questia$ ca#?ss 2 marks.

1" Givc an *xample *f frincti*ns f and g that are h*th disc*ntirrunus at a point c in R such

that the sura {+S is continuous at c.

2. Show that the ccntinuous image of an open interval need nat be an open interval.

3. Defin* Nulon*tcn* fL:ncticn.sh*w that sr:ch fun*ti*ns need not be e*ntinurus.

4. Define the d*rivative cf a function f at a point c .

E. Using the chain ru!e. find the derivative *f f"{x}, where f , I -> ff is differentiable and

sz?2,ne,4tr.

a eJ*1u' Find litn**o 

-7 . Find the ncrrn of the partiti*r"r F: {\,1.2, 1.S5, 2,2.3!,2"72,31 of the intervat [f , 3;.

L Under what circumstances differentiation and Riemann ntegration ale inverse to each

oth*r.

g" State *ny thei:rem which characterises Rientanir lntegrable function oc an i*terval [c, bj.

10. Evaluate limt#) tor ze,&;r ) 0.

11. Evaluate li,m(e-"*) for r € R, x 2 A.

12" Give an example of a sequence of continuous functions that converges pointwise ta a

discontinuous limit.
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Part E

Ansvver any six guesfions.

Each questiafi carries 5 marks^

13. Define Dirichlet's function. $how that it is not sontlnuou$ at any poini of R.

14. Let * ( & < c. Suppose that f is continuous on [a,b], that g is continuous on [b,c], and

thatf(h) =g{b} tefine h an{*,cl 5y h(x) = fiv.) l,-i n { i*, Sl and h{x} = g{xi for r €',b, i'i
Prove that h is continuous on [a,c] .

15. Show that every continuous functicn on a closed bounded interval I is uniformly

continuous an I

*2 , x'is ratiorml
r:| x i,s irrati,onal

1S {
i , Prcve that / isLet f : R -+ ,B defined by f(c) :

differentiableatr:0.

State and prove Rolle's theoren:.

1A

40

30

Using Mean value theorem, P;ove that I sin r - sin Al 5lx - Vl,Vx,g C "8.

Suppose that t is continous on on [*, &] and ffial f {x} } 0 fo all r € [a., bl and that
&

{ f :0. Pr*v* that J(r) : 0 f*r all n e io",bi

4.-
Evatuate { g?!y- 

r1s
'j .if
I '"

21" Letgn: [0, 1i *+Rdefinedhyg"(r):sn.$hawthat(Er] *or"*rg**butthelimitis
n*t differer:tiabi* *n |il, 1]

(6x5=3C)

Part ffi

Ansvter any twa quesfrcns"

Eath qu*stion carries'15 marks.

22. (a) State and prove i-ocation of Rocts The*rem.

(b3 Let f q X be an interval and let / : f *+,B be incr*asing an L $uppose that c e .tr' is

n*t an endpoint of l. Prove that the f*llcwing statements are *quivalent.

(i) f is continucus at c.

(ii) J:? l: /(") : #* /
(iiilsup{f(r):n €" I,x ( c}: f(*): inf{f(r) :x € L,*> cI

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

(b.) Using this, find the following
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cttc2s...:...c, in la, b]. Prove t"hal f €Ria,l'] and -if:0"
(b) lf g e ?4i*",l:iai:<.i if f;i.z) -. pir) exce!:t {cr a finite IuniUer otponts in i*, }], piovr+'

bb
thatf eT?"ia,b] andthatf f :f S.

{a) State and prove the Cauchy Critericn far Riemann integrability af a function

f ,lo,bl *t R.

{bi Check the Riemann integrability of Dirichiet function.

{2xl 5=30}
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l*g sir: r

24. {a; Suppose that f : la,,b} -+ R and that f(r) : 0, except for a finite number of ponits
b


