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what is meant by an inductive set ir thc set o{ rcal nrtmbers, 1R'

110 \{arks]

that the set of laLural numbers, N is 1,h(r srnall(rst ilrductive set in

120 N'Iarksl

the terms 'S'upretDorn' arx| Int'itnunt' of a l}on-empty subset of lR

[10 Nlarks]

the complcteness propertr ()1 R, ;rY use it to pro\-e that cvcry non-

bounded below subsr:t of R. has an infirnunr. i
130 N,tarhs]

theset? - {r-tl'(t i) , ', .*}
115 lvlarksl

115 Nlarksl

[10 Marks]

that 1 is an upper bound of 7'.

that if d is an upper bound of T. then 1 < d.

1.o) and (b) to prove that SzP 1' :



Q2. (a) Statc what it lrlearls b), a sequence of rcal numbcrs (e,,) converges

Use the delinition to shorv that

.l.l'(!,H)= 3

I
I'role that e\-ell cdrwagent sequerrce of real nurlirers is bounded.

Stat. the lrlonotone Convergent l.heorem.
Let :r1 - /f 114 x,+r : t/jTTi, for 1 : 1,2,13,....

i Shoiv that(r,,) is ar monolioDically irc.e:lsing sequence.

ii. Show that z, 3 2Ibr all n e N.

iii. l)oes the scq[e1)ce converge at a]lJ Justify lour ansrver.

(lr)

(")

Q3. (a) Dr:fire lhe fbllowing ternrs:

i. a suhseEtcnce of a sequr:nr:c;

ii. Cau,ch,g sr::cloenc<:.

(b) Ltsc the result, a leal sequence (.:r,,) coDv)rg{rs 1o
subsequenc{r of (r,) colvergr:s to lho same lilllit l.

,lin c"1 : l iirlc> 1

(tJ Let (a") and (i,") be t*.o Cauchl, sequonces

a r*rl number l,

1,o prol'e ihat

-\

(r') of reai rumbers

Slow
is ;l Cauchl- sequcnce.

(d) Prove that a sequetce

Cauch.t sequcnce _

is <:onvorgelt if dnd only

(a) Lcr ./ :lR + R be a function. Explain wh;rr is mearrt bv
lnxit l(€ R) at a poinr o(e R).

Prove that lim :r2 _ 3r l1= 11

thc f
Q.i.

(b) Provc that litits of a function, wkrl thcy exist. are uniorre.



,4qlRandf :A + R bc a frtnctior. Provc that

if for cvcry sequencc (c,) irr ,4 with ?n + o as

I a for ali n € N, we have f(2") --+ I as n + oo.

l: R --+ lR bc a furction and lim ./(r) : l(l 0)

there cxist d > 0 such tllat

lr, a <6;

,rg" rLa = 
tr,tt ,r, f o. vr € lR.

t4
2

< l"f (,) < $, to. ,.tt "

"\ 
l(e) = I if ana

n J .x, sucll that

[30 \'Iarks]

such that 0 <

115 Nlarksl

f15 Nlarksl

the lollo\vingl

Define rvhiu it r[ears to say that a rea]-r'alucd function / is continuous at a

poilrt 'o' in its dr-rmain.

Lel / : 1R -+ [t bc suc]r t]ral

il .+al
!:

I if n:0.

0.Prr,rye lhat. .f ii corLiinrrinls at r

f(,)-

125 \lorks]

Show that if lim./(r) = l, then lin l/(.r) : ll Is the cdr\trse of this result

tlue? Justilv yorrr answer 125 N,larks]

i) Prore that if a lirnction J : lo,,h) + lR is continuous on kr,,6]. then jt is

boundccl on la,l,,]. ..r 130 Nlarks]

l) State the Irtermediate Value Theor, m aLrd rrse it frr sluu lhal tle equation

2f(t + 2) - 1 - 0 has a root in cach ol thc intc.vals (-2, t), (-1,0) and

(0,1). 120 Marhsl

r) State rvhat is ntcant by the statemert that a function / : R -+ lR is

i. diflerential at l;(e 1R), f10 Marks]

ii. strictly clccreasing at a(e JR). {10 Nlarks]



(b) Prove lhat if a functior / : R -+ lR is diflerentiable at o(€ R)

then f is strictly decreasing ar, o-

Is the coDverse true? Justify your answer.

(c) Statc the RoLle's Th,eorem, artd usc it to ptoye lhe Mean Value

If the function ./ : lR + lR is contiruous ol fo, 61, difierentiable

/'(:x) :0, Vr € la. b], pror.e that ./ is a consrant function on lo,


