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DIRECTIONS TO CAl'\DIDATE:
• Ancmpt all questions.
• Show all nec«ssary woo.in£. Ma'ks may b<: dcduCled lor cardcs~ or b:,dJ)' ;,rr'lIlg~..1wurk.
• Only appro'·cd calculators may be l!soo.
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Qllcslion(l)

) ,-., ,. ,- 2t+1 't
~ .>U VI: tIC ll1Cqlla ,tv-- > _

. I - 2

b) A and H ar~ the point~ (-2. -f) and (1, 5) 1\:£p<:CIl'eh FmJ lie ~Oo<)nlina:csof the point I' which u,\';(ks
..t8 externally in the T:,til) 5 3.t

l'ruvc by mathematical induction lhal

i.e ~ n'(I!~ If t
._1 4

QUI,'SliOll(2)
,)

b)

,
J~ dx using the 5tlbst;lutioll x = ,,1 -1 .
•vI + X

COI1,id"r lhe function f(x) .. ....,:..-_
, - 4

I. Fmd the nalUraJ domain of the function.
II Show th.11 the function 1_~ dccre:"ing. throughout i1S nawr"1domain.
111. Sketc!l th<.1 graph of the fUOclion showing clearly lhe coordillatcs of any poinls of imcr~cclio[\

\\11h Ihe x ax!,; or th" y axis and the equations <Jf any ll~·".mp\o\cs.

Qucsliun(3)

a) Ille function "(x) lS givell b)' h(A) - <.'0$] .t. l'lc gr:lphy -ll(x) f"r 0 S;r::: =i~ rolaled about the x

a.sis. Find the volume (,r the solid gCllI."T:ltcd 11

b) From a point i\ lhe hearings of lwu puints II lind C are IJ6S'T and 10S"1' rL'>'pl:Clivc]y.
FrUIll a point I), Skin duc ea,t of A, the bearings ofll lind C ~rc 030'and 117'T.
Tfthe disl:)l\cC between B and C is d kill,

i Draw a diagram oflhlS inforlll~ti,ll1

.gr 5si1127·
.. Shcm'tll.11 AC",':C"'~

sin 12·it? By Cll11sidcring MHC sbow that

d' '" 25l (slJl60·)' + (Sill 2r)' _ 2 Sill 60' "11 27" cos -10·J
sm3S· ,i,,12° .~in3S",inT2'

c) Find all angles 0 whcre -;r 5 (I $ .dor which .,·in 20- ("us (I.'",



Question(4)

'

.dl- ~ln5.r·m .lIn ~- .
• -0 2-<

hi ,

"

Show lh3t: (0.1 O-.[j sin 0= ] (05(0 + ~).
3

lienee solve the ~qu3tion cos IJ-lj sin 0- I (or () in lhe illlcr,"al 0 ~ 0 ~ },,_

oj D . h .. 0 L.
~ making t c .ub'<tltutlon ''''' /a", show loCI!

I-C01iO 5il\0.---
sinO l+C(l~O

d)
'l"angents are drawn tv the curve y - t! at the point, "h~rcx 0 and x I.
Find i. lhe gradients ofC:leh o(these langents

ii, 1he acute angle bct"een the:;" l:ll1gcnlS correCI HI the nca~1 degl\."t'. t

Qucsrion(5)

II) ; Showthattheequ:,1inn2"C"' "x-8 Oha.~arootlhal\icshct"...-.cn__r-laltdx 1.

ii. T:lking lJ as a fir:;1 apprv."illlalion 10 thi~ rool, LL"C ;';c"'on·s Melh<;>d (0 oblain a sc<;<.md

appr(,-"imal ion

1» C(lnsider the poIYTI<.m\iall'(x) ",]:r! -;X< lh +6
i. Show Ihat J is a 7"::ro o( I'{.l).
11. Express I'(x) as a produ<'l of J lincM bctom.
111. Sketch the gr:J.ph of) P(x) and svhe the in"'lualily I'(x) ~ O.

The equation:r! + lx'

Q ut'stioll (6)

! 2 ..,. 0 has roots a, fund y. Find llw: ,,,lue of ..!... + l.. +.i
(l {J r

oj Diffcrenti"t,,:

0)
,

Find the ,,""Xl "3100 of J 1 d."
1.J16_xl
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(' A D
In thc figure PQ is:I dimncter of the circle celltre O. (D is J tangent oo1ll3ctillg the circle at A

L CAr-- ~~
I. Cop)' the diagram
II. Find, giving rca.sons.lhc sil:e of L. AnQ

d) rhcgr.lpho(y (x 4Ftlisshownill(hedi3gr~01,

)'

\d
() ,

••

Qurstion(7)

,)

Find the largest positive domain for "hith the graph ddirlCs a funclionAx) which has an
inv<,rse.
Find this in\crnc function and ,ml<- ils don",;"

Show trot'!!" (1 ,,") ~ d,' _
d~' ] dl

A particle moves m Dstraight line with vdocil\ " emS Isu that
"I = -9x' -t l~x ... 27

where x cenlimetrc:s IS its displacement flOm a fixed poim O.

n. Prove thaI the InOI;OI1 is SImple harolDnic

fl. find the cenlf\: of motion, the period and the alTernc points of the motion

11) '- At any lime I the r~le uf cooling of the (Cmpnalurc T ofa body. when Ihe swrQunding

tcmpcru1Ul"C is I'. is given bv the '''Illation ~ z -kj T - 1'), for >omc COnstant k. Show thaI the solution• do

T - P + A~-lt, for some con~t~ullA. 5alisfies lhis equalion.
ii. A healed body is immersed In a waler balh kepI al a ","""slaHl 250C nnd cools fronl 1800r to

J2(J"C in 12 minul.,,;. Aflcr how many ",i""«.'$ from lhe starl of cooling dOC's lhe body cool 10
9QO?



Question(8)

a) f'(lllp, n/) l~ a variable poinl 011 the pal":loola X-' '" 41l.Y and S" Ihe 1,ICU~ 'Ille mlernl joining P and S I~

rroduced (() Qso tb~l f'S SQ. Find
a. Filld (he e<rordinales ofQ in lerms ot'p
n. Find the Canesian equalion of the locll~ of Q.
c. o.:scrihc Ihe locus in w()rds

b) A gun flICS shells witll \'clocity V =)()() mClres per <econd 31 an elevation of tI de~rccs. O· SO S 90'

y

,
'- Show lhc e<jual;cms of mot;nn t"r (he shdl in [lighl arc

x 2()() eM (I, and I' = -51 ~ 200sin (II (Air le~;~(;ln~C is In be ocglccll-d
:Ind lhe a~ederalion due 10 gravily is laken a~ JOms ~.)

n. Soow lilat (he mllgc of lhe ~hd I i~ 4{)()()sinl0 meue~

lJl Ikl 'We'1\ "'hal "aluc,~ nl"sl 0 li~ for lhoc mn;:e of the shell 10 Ix: gr.-:alCr Ill:", ~O()OmC1r\:$?



Sl,'NDARl) 1l'-'TE(;JtALS

n .. -/; x",IJ, ifn<O

r~dX '" Inx, x>O-,

Je~ d~

Is;" ()X lix

,
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",
=< --~o,<ro:. (1'$-f)

"
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-/rlll ax, a" (j

"
Jscc ax Ian ax dx
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'" -ucw:, 0",,0

"
Jr1-d, "

(1 +.<1

r ' <Ix.
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NOTE: In _~ .. rll~, x, x::- 0
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