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Tiıııe: Jlıı,s.
Candidaıes are reqııired lo give ılıeir aııswers in their ownworc]s asJtır u,s 1ıı.cıcıic,rıblc. 1.hc
figures in the nıargiıı iııcliccılc.fııll nıarks.
Attempt ALL questions.

Group "A" [5ı8=4Ol
1' Define bijective fiıııctioı-ı witlr an example. Is the composite of two fiıııctioııs ııcccssarily

Commutative? Prove tlıatif f : X-->Y andg: Y-+Z arebijective, tl-ıeıı the coıı-ıpositc
function g of : X->Z is also bijective and (g of)'| :fl o g'1 . lt+2+5]

2, Define the interior Point of a set iıı R.. Find the interior points of the set {1,2.],4,5,6}.Provethattlıe iııtersectioıı of finite ııı.ıınberof open sets is aı] open set. Is tlıe iııtcrscctioı.ı ofinfinite number of oPeıl sets is oPeıı? If not, justify your answer by a sııita[ıle cxaı-ı-ılıle.

Define adherent point and the cıosure JX. Determine the ad|ıereıı, ," ,::::;:::,
t0} v (|,7), Prove that a set is closed if and only if it contains aII its adlıereııt poiııts.

I l+2+5l3' Define convergence of a series. Prove that an infinite series xx, coııverges if aıııl oııly ilfor
each e> 0 there is a positive integer N such that

l-T,,tı * ..,.. + xtııl< e whenever m> n > N.
APPIY this criterion to determine wlıether the following series are convergeı-ıt ı.ır cli,,crgent.

(i)l++-+*** ..(iD ı*fi*+.-+ı +. tı+3+2+2ı

oR
If Zunis a positive terıns series such that n|,!*üu,)'''= l, prove tlrat
(i) The series converges if l< l
(ii) The series diverges if /> l
(iii)No defiııite infornıatioır if l: 1.

Apply this test to exanı iııe tIıe convergence or divergeırce of tl-ıe serics
l 2 /3\:" r4\]
1* j'*G)" + 

[5J x'+,,, fordifferent values of x.

Letf : |a, Ö] -+ R, be coı]tiıruous fiınction and t be a real nı"ıırıber bet,ıveeıı./,(cı) ııı-ıcl

lÖ). Prove that there exists a poiııt ce [a ö] such thatf (c)= i. Cive its geonıetrical
meaning.

Use Intennediate Value Tlıeorem to show thatf (x):x3 -ılras a root iır tlıe iııtervalL,2,2l. 
lJ+2+3J

ı5+3l

4.

-ğ



5.
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Define upper aııd lorver Rieınanrı slıı-ııs of a bounded fuııctioıı. Prove tlıat a l]ecessiırY aııcl

sufficient coııditioı,ı for a L,ıolıırded fiıı,ıction f : |a, bl + IR. to be Rien-ıaı'ıı-ı iııtcgral-ılc t-ııı

[a, Ö] is that for every t> 0, there exists a partition P of |a, ö] sı_ıch tlıat

0<U(P,.f)-L(P,l')<x. l3+5l

Group "B" ]5x7 = 35].

Define supremum aııd iııfiı-ırum of asetof real numbers R witlı aıı cxaı-ııl-ıIe i'ıl'cııclı.

State the completeı-ıess axioı-ır of tlıe real number system. Prove tlıat İl'ıı aııcl /ı ııı'Ç rcal

numbers suclı tl-ıat a < b,İlıere is a rational number r suc[-ı tlrat a < ı, < b.

oR
|2+l+4|

Define countable aırd ı_ıırcouııtable sets with an example of eaclı. Prove tlıat tllc set tlf all

real numbers betweeıı 0 and l is uııcountable. [2+5]

Define monotoııic seqtıel]ce in IR with an example. If the seqtıeılce is ııloı'ıottıııicallY

increasing and boı,ıı,ıded above, tlıen prove that it is coııvergeııt aııd attaiııs its least uPPer

bound.

Test whether tIıe seqı.ıeı-ı.. {#- J is monotonic or not. l2+J+2l

Letf,gand /ı be ftıı-ıctioı,ıs defined on some open İnterval (a, b) contaiııİııg a 1-ıcıiıı1 c, aırd

let/(ı) < g(ı) < h(x) except possibly at c.

If :: 
"f 

@) : z and |:' ,, (x): L,then prove tt,ut 
l! 

,g (ı) exists aı-ıtı is

equal to Z. Use tlris tlıeoreın to prove tlratlo(x2 siır ı): 0.

6.

8.

9. Letfbecontiı-ıuoı_ıs on [a, ö] and differentiable on (a, b).|f flu):./(Ö). tlıeıı tlıcre crists a

number c \n (a, ö) stıch that/'(c) : 0. lnterpret it geometrically. ls tlıç ctıııtiııııiü1' cıl',/ at tlie

end-points necessary? Jııstify your answer. l4+1+2]

10. Define primitives and iırtegrals of a function. Distinguish betweeıı thenr by taking a

suitable example. Letf be a function integrable on a closed iırterval [a, 6] aııd let

x
F(x) : Io _f @) c]ıı, xe |cı, bl, prove tlıat F(x) is continuoı-ıs on [ıı, lıl,

oR
State the first and secoııd fundaıneııtal theorem of iııtegral calctılııs. Prcıı'e tlıe seÇoııd

l5+2|

| 1.5 +,ı .5 + 4]

3-
fundamental tlıeoreııı. Evalııate: J o V, + | dx, by usiııg tlıe seçoııd fiıı-ıdaı-ılcııtal tlıct'ıreın.

[1.5 + 4 + 1.5l

*

ffi§


