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Qucsdon f

Thc voluc of warcq y(t) rcgalittcs, iD a srnsll tGscrvoir is known to bc EodcUcd by tbc cquatiol

vtrl= rosin(l + r)+ 15 fc osrs 12

whcrc r is thc numbcc of months in a ccrtaia ycar'

r Oo thc axcs bclon, stctch a gnph of V(r) vcnus r for thc entire year. Clcarly show important fcames { 3 )
including cndpoints and aming poins o onc dccimal placc.

b, Find tbc functioo for thc ratc of chargp of voluoc with respcct o tim. tl )

Calcuhtc 6G Grec! valucs of f wbco thc volutlc is at its riinirnun rnd maximrm valucs eling 6c

''€ar.

(4)

il Cog€ct to thc ncapst 0.1 rnontb, for hon, long duriag tbc ycu is tbc volurc of warcr in tbc rtscn oir LZ)
lcss than 75 rrcgalitec?

Quesdon 2
Thc dcsign ofa ncw stadium roof is being considcred by an architcct A diagram of thc proposcd stadium
@guc l) aod a croes-scctional vicw of thc stadium on Cartcsiaa axcs @gure 2) ale shoa

(0, a)

Ifgure f Iigurc 2

The equation of the lcft sidc of thc curvcd roof (y ={.r)) is given by /: [0, 30] + R,
wbcre {.r) = 5logl.r + l)+ 10.

& Calculatc the valuc ofa (thc hcight of thc side wall). ( r )

Calculate (o the nearcst centLnete) the maximum hcight of thc roof abovc thc gnound (D). ( ' )

Thc right sidc of tbc roof is o bc symrnenical to thc lcft si& about thc linc .r = 3O. Its cquarion, y = g(r) ,
can bc dcduccd by rcflccting the graph of y =;(.r) in the y axis and translating it 60 ulirs to tbc righL

c. Deducc thc cquation for g(.r) . e)
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Si.te 6e donraitr andl rangc of 6(.r) . LL)



Thc architcct nccds to how tbc slopc of tbc roof at various points so tbar roofing Ealcrials cao bc dcsiSncd-

c. Calculatc an expessim in tcnns of .r fq thc slopc of thc rmf at Esy: vahE

L uttctr 0 <x< 30.

whcn 30 <x < 60.

I Calcularc thc cxrt slopc of thc roof wbco

L  . r=  15 .

f l .  x=45 .

Thc architccl consiclad bricking il onc cntirp cnd wall cncloacd uodct tbc roof spcn'
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Writc an expression in ams of lt:) fd tbe cxrc{ ar€a (A m2) of onc cnd of tbc stadium cnclocd

un&r the entire cross scctional span of tho rcof'

h. Usc calculus to calcula& this cxat arra giwn tba

[t* lr* l)&= (.r+ l) logIr+ l)-x.
J

L Usc your caloilatc to find this ar€a in squarc upEcs' corrct to I dccinal placc'

Qucrdon 3

Paolo, an expcricnccd oricntecr, is standing by a pond P io a heavily woodcd forcsU Itrc hFo 5 minutcs to

r.p*t to "n "1polot C, aloog a straight uack 48, othcrwisc hc will bc disqualificd - and hc must walh not

rutL

I

4{X)m

300 m

I
I

f l

p is a point on the road dircctly opposite his position. Thc distanccs from P to Q and from Q to thc

ihoqoiot .tr r" shown in the diagrarn Paolo avcragcs 12 km/h when walking along thc track and 6 kn/h

through thc fortst

& Find thc exact tim, in minutcs, that Paolo will 'ak to wdk i! a straight linc from the pond to thc

ch.ctpoint"

How long; o the ncarcst minute, will Paolo take to walk ftom the Pod to thc checkpoint via o?



Paolo wishcs to gct to thc chcckpoint in thc quictcst tinc pocsiblc. IIe bclicve,s bc co do rtis by walking
tbrough thc foes o a point R and thcn along tbc tack o thc chcdqoinf

c. If X is r mctts from Q, sho, tbat thc tirrr tatco along thir rurc ir (Z )

z^.ffiIF+aoo-'
-- 

nttrtnca.

C.

Using calculus, fiad thc tire in minutcs for Paolo to ga to tbc choclpoint as quickly as pocsible.
Expcss yon answcr to I dccittr8l plrcc.

FiDd fll?O) aod (1E0) rnd hcnce justis that thc tilDc found in d" is thc qoiclct pocsible.

il" SLrrch thc graph ofthc timc functioo, clcarly showing thc cndpoints, and hcncc vcri& this tirnc
to 4 docinal placcs.

Will Paolo bc disqualificd? Givc rcssons for yor answcr.

Qucstion 4

Isaias wants to cntcr his ratly car ino thc gruelling Arahcro dcscrt ofr-road racc. As thir racc Fquires
precision driving and ficrcc conccntratior! tbc organiscrs put the applicants through a pelininary thiving
tcsc The probability that an applicant passcs thi. tcst o[ thcir first aficn4 is 0.5.

For your answcrs in a. cxprccs all probabilitias to 4 dccimal placca.

r. L What is the probability that 6 out of l0 aPplicants pass tbc tast oo thcir first aficqt?

Whar is thc prcbability tbat at tcat 6 out of l0 applicants pass tbc t st on tbcir 6rst anc'tT't?

fit What is thc gobability that at most 6 out of t0 applicants pass thc tcst oo thcir 6$t anc[t|Pt?

b. A goup of 25O candidates accmpt the geliminary driving tcst. Calcllstc thc man and standard
dcviation of thc numbcr of candidarcs who pass on thcir'first uaryt

Isaias passcs thc preliminary driving rcst aDd is im,itd to participatc in thc rally. Thc probability
devcloping cngirc trouble for cvcty day's full driving is l% and is indcpcndcnt for each day.

c. What is thc cxact prcbability lhat I rally car will not have cnginc noublc on any particular day?

What is thc gobability tlat " "". *t Dot havc d6,elopcd enginc tr,ouble dudng thc first 2 days?
Exp,rcss yor answcr corrcct to 4 d.cirnd placcs.

e. What is tb Fobability that a car will havc dweloped enginc oouble during thc first D days?

It is discovered tbat cngine toublc in the partictlar oakc of car that Isaias is &iving is causcd by the
ovcrteating of an clcchonic scnsor. Thc manufacturcr of thc scnsor has found that tlrc tcmperatrc at which
a randomly choscn scnsor fails is normally distributcd with a mcan of 94..5"C and a standard deviation of
5.7"C.

[, What proportion of sensors will operate at l0Q'C? Exprcss your answer corect to thc nearst
pcrccntagc.

Due to the regular failurc of thc sensors in this makc of car, the manufacturr decides to quotc a safe
operating temperature at which 99% of the sensors will work
g. What tempcmtur€, to thc ncarest dcgrec, should thc zupplicr quorc?
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