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lo2 - AL ANALY
Proper & Repeat

l\11 1(,\

ADswer ali questi(Jns Time:Tl'ree ho'rrs

Ql. (o)

(b)

/c)

Defire the terrrs .9L?? entunt and lnfrnu'm ofa bounded subset oII{.[10 Marks]

Prl)ve tlut au Lurper bonrrcL r o[ a noD empty set S in 1R is tLe supremum ol5
iland only if f,lr ear:h: > 0 there exi$ts s. € S such that,.L s < s..

125 Marksl

Lcl -4 and B be suhsets oi lR thfit are boLrndr:cL. aDcl ]et,

A+- B : 1.1+ b : a.:. A. It e A). P|ove thtrl

sup(A +.8 j = sup -,{ +-sup B. f30 MarksJ

(rl) Let X be a non ernpiy sct, ancl lcr f and g be two funciions defined on X and

hare bodnrlcd rrll]ges in lR. Show fhat

sup{/(r) r s(t): t € X} ! su1,{/(r) :, € x}+sup{s(e) : z e X}.

C]ive exsrnples to sho{' that tlis incqn.ility can be either €qualiLy or strict

ir1r.{ualitt,. 135 Marks]

Q2. (a) Give the lormal (lclinition ol the nolion l)1 a sequeuce of real numbers converg-
111i.ero,lir1 r. 1", ll r,.lpfir-j jo,i'u ,ro., Ll .'L r-: Llu.r,. 2 3 4

converges 1o ll lirnil. !vhjcb vou should sta,lc. f30 Marksl



(c)

(d)

(b) Use i']le clefiritioi of a lirrlil. to $how that jf x,, and

ri, - .'., 1j as ,r + cc arrrl U, 
-t U as n -i co then

gn are $equences witl

.tna.lh+r+Ual

125 Marks

[30 Marks

: o (z I 0) [40 Marksl

ProvN that the follotilg condition:

Prove thal. evetv convergc:rt sequelce of |eal nLunbers is borrnded.

Is il tr e thnt er,erv bouncled sequence ol real mrrnber-s is conergeDt? .lustif)

yorr allswcr. lls Marks

Q3. (a) Let ,4 E It witlr ri € ,4 and let I : ,4 - IR be a lirDcriot. Define what il

rredrts to sry that thc limiii ol / ai rr is l. (ie.,lim l(r) : l) [10 Marks.

llsrng i'1re dellritirllr, Sho$' that

/ri 4\ -tllul-l-.- :,1,1r-,\r'zr'll \
(b) Lei l : LR -* R be "r liurction

are equir':rlent:

i. liu l(:r) : I exists firritely.

L, fl\
ard .- e lR

tl.l. (a)

(b)

(c)

Q5. (a)

ii For everl seqLreuce (r,,) il lR thaf converges ro rj such tha.t r, I c for al)

n € N, tle seclrcnce (l (e,,)) converges to 1. [50 Marks]

Ciive the firrnlal definitiol ol wirnt it means fbr ., rrjal-\'aluecl lunctior / to be

corltirlrorrs at a point/o/ ir ils doulain. I1.5 Marksl

Prove thrl a fiLlrliorr f :lR --" lR dehned bv /(r) : cos:r, Vi € lR is

coniirluous al rlvcrr poilt iD lR. 120 Marks]

LeL l : il..l] b.:lclo$edanri boLucled interval 1a,itL.r<6ardlet/:1+R
be coritil[orrs orr -/ Ptove thAt / is borLn.led on 1. IBS Marks]

Sl^te t)1e [n,tenrft:diafe Val.u.e Th.eorent, and use it to show ihat Lhe equation

2L:2lt: -'2) 1 =- (l has n l.oot iD nach ol the interYz s (-2, t),( 1,0) and

(0, 1). [30 Marks]

Cive tle clefinltion oI a fulctiot / : io, rj 'lRbeingcliflereutiabieatc€(o,D).
Defnte /: [0.oo) -, R as l(]) : .,ri. for ;r ] 0. Using rhc definiLioD, show

rrrar/'(c) - fi.,n,,,,u [35 Marks]

(b) Give ar example ol a contiD[ous frLnclion J : R 
- 

]R which is not clifler€n-

tinble d1 r : 2. Prove bhal yo r fulctiolt is not differol]tiabl-" at c : 2.

{25 Marksl



(c) Siate l,he Mean Value Theorern.

Apph.i]1le \4ear1 Value Theorern to tl]e fLtnction e' on [0 6] where 0 < ,, to

140 Marksl

Q0. (r) State the Bolzano Weiarstross Theorem ld sequence of real nurnbers.

f15 Marksl

(b) Gn'e fur'rral defiDiLriou oi lvhat it meals fol a, sequence of real numbers to be a

czluchy sequence. [15 Marks]

(c) Prove that ft seqrerl.:e of reiLl ilumbels is cdlvergent if and onlv if it is a cauchy

150 Marksl

1t
/,, : (1+ F... -'- )

2

120 Marksl

V n € N. SLow that, (u,.

b<e' 1<hc1'

(rl) Let (r,,) be a sr;cluence of real Dumber defiDed by


