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Instructions,----­

1. This paper consists of 'rvvo tlecl.iulJi'l . 

. SECTION A(COJVIPULSOHY): 40 NIARKS 
Answer ALL QUESTIONS. 

b). SECTION B: 60 MARKS 
Am.;wcr ANY THREE qncstions. 
Subrnit solutions to ONLY TI-IREE questions in Section 
B. 

2. Each question in Sectioll B iN worth 20%. 


~3. Show a.ll your working. 


11. Non programmable cakula,tol"t) may he used (nil hoss otherwi:--;c sLated). 

5. t)pecia.l n:qnircrncllts: NOlle. 

'fIJIS PAIJEH SHOULD NOT Lf"; OPENED UNTIL JlEHM1SSION HAS m<;EN CIVl';N 

BY TIlE !NVIGILATOH.. 



SECTION A: ANSWEl{ ALI.l QUESTIONS 


lCsti OIl J 

(a) 	Expand f(:r;) = as a 'raylor series (1bou t :r: ~- (). [3] 

(b) 	 Determine the exact length of 

(c) 	 Consider the; fUllCLiOl1 

f(a.:) - (:r I 1)5 - 2. 


Filld the local rnaximmn and minimum vH,1ues. [G) 


(d) 	Determine LLc (I,rea of the region bounded hy 

15) 

(e) 	 Find the absolute maximum and absolute minimum values of 

J(:r) = 12 4T Hl [0,5]. 

[4) 

(f) 	 Consider thc sequcnce; 

(i)vVIitc~ down the 111';-;1; three tenlJS of' iJw S(~qUCIlC(;. 

(ii) 	 DetnnnilJ(: if tJw scq11cnC(-; C()IIV(:l'gc~; or diverges. If It cunverges, 
find the limit. H] 

(g) l<'jncl the average 	vn111c of f(:r:) over [U, If].c-' 

2 



(h) COIli)lder the s(~riei) 

Determine if the following series is convergent or divergent. [ill 

(i) 	Suppo:-:;c; that p(:D) is cUi evell hmctioll thaI; is diffen'llLiablc everywhere. 
Prove \Jla,t for every positive numhcr 1'.:, there exist a 11llmbcl' u m 
(- K:) s11ch LIm!; p'(u) = O. [il] 



SECTION B: ANSWEl{ AN-Y 3 QUESTIONS 


QnestiolJ 2 

(a) 	 If f(;r;) is conLillLlom:: on a closed iuterval [a, lJ], show that f(x) attains 
both all absolute maxinnnn value tJ alJd all absolute minimum value ex 
in [a, b}. T'ha,t, is, :-;how that there arc two nlllnbcn) and in [a, ~l 
with f (,TI) .- ex (mel f (:1:2) /-J and 0'_ I (:J:) :S t3 for every other 
:f E [a, bj. [fl] 

')(b) 	Consider the fUIlction f (:1;) d. 

0) 	Find the inLervals or iIHTCa8(! or dCCrc;W3(~. [7] 

(ii) 	 Fjnd the interval:::~ ,vhere the functioll ji) concave up and cuncave 

dOWll. 

QUl;sLion :3 

(a) 	 Determine the vulume of the solid obtained by rotating the region 
bouuded by 

JJ --	 (x - 1)(;(; - 3? 

and 	the x-axis about the y-axis. 171 
, j 

(b) 	Determine the volume of the solid obtained by rotating the region 
bounded by 

y = - 1, an d JJ - :1; - 1 

about the line ;(; -. 1. [R] 

(c) Filld the horizontal a.symptotes of the curve y III (.f) 
;z; [5] 



Question ~ 

(n.) 	 In a certain city, the 'Tempcratnrc . 1°F) I hours after 9 mn waf-; 
rnod(;k~d hv the fUlJdioll 

.J 

(1ft)'P(t) =-= 50 1/1 Sill -~ 
12 

Find 1<1)(' average tcmpc:ratllrc dUTing t.he period froUl 9:00 a.m to 
9:00 pm. 	 17)• 

(b) 	Set up t.he integral that could be used to finel Lhe an: length of the 
function 

iF 
.) 

J 
;r; -- O<:x:<-.C) , -- - n 

L. 	 L, 

[6] 

(c) 	 Determine the I:mrface area or tIw solid obta,ined by rotating, 

about the 

Quei:itioll 5 

(a) Determine the area of Lhe region bounded by 

Y = Y ~c L :r -- 0, x ..- 2. 

[6] 

(b) 	Find the Taylor Series for 

I(:c) ..::c 

about ~t: :cc::: U. 

(c) 	 Usc :Ma.claurill 8(;],1(;S to nvalnatc 

as all illfill i Lc :-;(~ric:-;. 



Question 6 

(a,) Determille if Ule S(:qUCllC(~ 

'l iXJ 

J11=2 

convc:rges or eli verges. [4J 

• (b) (i) Determine if the series L 'ne-
n2 

converges or divnrgcs . 
n=(J 

C(J J 
(ii) Determine if the scrlc;)' Co converges ur di vcrg(;s. [31

Lv'n 

(c:) Cuu::;idcr the pmvor serle::; 

00 ( l)nn(xL ~'----f-)l-I-'---­
n=l 

Dctennin(; thl-' radius of convergence and interval ()f cuuvcrgcw:e 
uf Lh(~ POWC:l' series. [8] 

(j 


