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A nilvry bridgc ovcr I river in cmysidc Vic"tair bas r ccotnl rch. In tbc dirgnn bclov, rtc inigh liDc
,4, iodlrtcs tbe wltcc lcvel mdcr |bc kidgc, Ed thc ornrEd liDc AI8 nprcrcns thc unOcrsidc of tbc Gh rnd
f is tbc lop of tbc curvc AfD.

1trc rrch hrs sblF givco by tbc rclation

t=-0.01] +E

r|hrtr y trEccs i5 tbc dislrac hom r poiDt m thc qrrvc AB to tbc liE AB, rld r ffias is tbs disalcc of tbc
point P from thc liac OL

t
+
I
I
I

b.
j

- - - - l > t

l-- SOm 5 0 n ' + l

Wbat is thc hcight of f rbovt drc warcr lcvcl?

2l t*t<,

I mark

Tbc cross-scctionsl arca crloscd by &e undcrsidc of tbe arch snd tbc wllcr lics barccn tbc araa of thc
timglc I73 end thc rrca of tbc rEcrlngc wirh brse AB and with bcigbt O2F

Evaluatc tbesc lowcr rnd uppcr approximrtions for tbc cross-scctional arca.

-A ATe E -3 xroox eS - teSE arl

2 ma*s

c. A more accuratc aproxirnation O tbc cross-scctionrl arc! is E dc by cmsE|rting tcn cqually spaccd'upper rcctangles', as sbown on tbc diagram bclow.

Qucrfion I - continucd
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Find rbc valuc of this aPProxirladon'

2 Er*r

d. Find thc valuc of thc approrir:ration to tbc uca obtaincd if thc areas of thc 'lowcr rccranglcs' (shadcd

bclow) arc sururcd.

Using thc information from pans c and d, bctwcen what two vaftrs must thc rctual cross-sectional
arca lic?

/.FOoa,-( ft.114 < tlOO;,

I mark

Usc calculus to find thc acoal crcs-scctional uea boundcd by tbc un&rside of tbc arch and tbe watcr
lcvcl !o thc ncarcsi squarc nEt!.

r.*,  r{s(-o.orr.  +es,) &

= lt*OO t>,t

2 rDsrts

=  |AAL  %

2 ma*s

Parts a. and b. ol the question were generally handled well. How€\rer, a surprisirE
number ol students were unabl€ to cope with parts c. and d. lt appeared that th€y
had little or no undenrtanding ol the developm€nt ot integral calculus and the id€a
ol approximating areas by rectangl€s. Quite a nurnber ol students who tackled the
resl ot the papenrell left these parls blank.

In part o. most students realis€d the limits were set by parts c. and d. ev€n it
they.wers unabl€ to do parts c. and aL Part t. required students to simply us€ their
integral cablus knowledge and rnany wer6 able to do so successlully.

Again, howorer, many students did not give the answer to the required accr.racy.

T6l l0 D!rt!
a a a

* sl\,rrt9grngcQltt



-'rA|Ddf !rFsitivc c@llDts'

f rdt trt y GrsE) preccot l tir t (yc{s) h a ra4b of thc ndioaive clcmt r'diun (BRa3 is

givlo lPF loriD$cly bY

"=100a-o@'

fl. Calculdr lbc unotnt of radiun in 6c sanpb rftcr 20 ycars'

--o' Ooo+ xao

|fl. What is tbc avcragp rarc ofdocly (b gtac n'r rcf) *!c rraiun sarPlc ovcr thc first 1000 years?

^ ' ' '  - / . t r , o - ' : . -  r r l o ) \

I ndioraivc subdD€ oc'!rl| rog! slSg:*trSkH#m:'ffiicno ort ptt'io'tt"tndioctivc subsancc

Hffid;); a*'Y io u"'oa"n'a bY tu'silioD

l - A e 4 (Gqurrion tr)

.g-tooO
,

lv. Writc down an cqurdon for tE iDststrtslcous tarc of cbangr lny timp r of thc armrmt of tbe

givcn samPb of radium. -o.@+x

2 na*s

Qcd@2-cootirucd

v. Oo tbc sct of axes providcd bclow' rtctch thc gnph of &c ntc of cbange of tbc amomt of radium
" 

i""d tt- i" rbc ioraplc as it dccays radiorcrivcly' 
2 n'ts

OJcubrc Oc lmqmt of ndirrn in rbergoPb hidllv (|h!t is' dd@ 
70},

I

a
dt
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b. A sketch graph of tll€ equation for thc amount of a samplc of thc radioactive clcreol uranium (szU2t) is
shown bclow.

It is kDown that thc half-lifc of this clcnrnt is 74 ycars, Thu is, it takcs 74 ycars for a givcn sarrylc of uranium
to dccay to half its ioitial amount

Thc cquatioo which modcls thc amount of uraaiun (y gnn) Flscot i! I givcn larlplc at any tin- (r ycars) is
givcn by the s8mc cqualion cr on ;ngc 4.

Fmm tbc information givcn abovc' find A and t in cquatbn c fc thc clcdDt urani,'m (Fmd t to four dccim-t
placa;.)

-zr{

4 ma*s

Total 12 narts

Pans al. and a.il. were gonerally handled well. Once again, part a.ill. demonstrated
that far loo many stud€nB are unable to distirEuish belween instantaneous and
average rate ol change. Students oflen presenled the d€rivatjve as the answer to
bolh parB a.ill. and 8.1y. In part a.iy. most students realis€d that the use ol the
chain rule lor dilterentiation was required. However, many variations ot th€ correct
r€sponse wefe evident.

In part av. rnany stud€nts drew the graph well but a numb€r had Uoubli
r€cognisirq what was happ€nirE around the .y-intercept and aFo brgot that I > O.
('€p.rs rvde on€n se€n in the wrong q,laclrarlt' and sorn€ stud€nF appeared to b€
sk€bhing U|e graph of th€ original equation, not its d€rivativo.

In part b. npd students w€re ab{s lo find th€ value lo, A b(It wore unslo to
cofi€cdy s€t tp ard solvo the equalion requir€d to fnd k. Ouite a few sntd€nl3
doflpted to r€acf infonmtion from the grai*r O nnO a seona eouation.

a

D> 'oO = a@-o

A. -1€/q"o't



Qocldon 3

Tbc rnnual ninfall of Mclbour is ho*n to bc Tpmrin&ty r ndmdty digrihttld rmdom variablc witb a
man of 660 'n'n rnd a *an&rd &viario d 125 r"m. A ycr is rcgardcd as 'v€ry wcr for Mclbottrnc' il,bc*
ninfall cxcccds 820 mm. Thc following rrblc givcs dcstriptioos fc odcr ninfalts.

Rdnhllbr '|e yaar D-cftstm of th3 Far
rnoG lhm 820 tm

bauaf| 5e5 rrn and &D rm

botw!€n 500 rm lr|d 505 nrn

belwlen $5 r r rnd 500 n

l€63 than a85 mrn

t tfy x€r

no(b]rb

itlly dry

|!ry dry

(hq4.n yaai

Statc thc probability thar tbc ninfall in 1995 will cxcccd 560 mm.

I mark

calculate the probability thar 1995 will havc a rainfell $a is 'very wet for Mclboumc'. Givc you answcr
conect to thrcc dccimal placcs.

e.O> ceo) = P-(z - !9#)

2 marks

calculatc thc probability thal r pdticohr year will havc a rainfall that is 'fairly dry for Melboumc'. Give
your answer corrcct o three &cirnal phccs.

660 trt-65o
< 2 .  <

d. Assuming tbat thc weathcr for rny ycar is indcpcndcnt of thc wcathcr for any othcr yeat, find

l. the probability that in a givco.rbrce-ycar pcriod, aI tbrcc ycan will be 'fairly dry for Melboume'.

lr

3 marts

Givc your answer curcct to thrcc &cimal places.

2 !Da*s

Qucstion 3 - continucd
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il, thc probability thar in a giv?[ scven-year Pcriod' exactly thrce years will be 'fairly dry for
"' 

ii"rt-"-. . cive your inswer corrit to ihree decimal pt-t*' 
o z ---ri

2 Datts

Howmanymillimcresofrainfallannuallyarccxcccdedaboutg5perccntoftbctirc?Givcyouranswet
coE€ct to tbe nearBst milli[Etre'

g-(t. '> ca\ = a'q<

+  P - e z r ) { # ) = o ' r s' +  
t ^ t z < % ? ) =  o ' $

+ 236 -d,  
= ' r , t *7  1 \  4  -  +s+ *

, 2 ! '

4 marts

sbow rhat the probability of a ,drurgbt ycsr' is 0.0808. Assuming thc indepcndencc of tbe wcadrcr for one

year from tbc wealher for any otber ycar, how oftcn would you exPccl a 'drcutnt year to occuri

iixplain vcry bricfly how you arrivcd u your answcr.

t

(e; clo + d4. il\L-\ 
9- Vrt4 ;' ?, t6 F)

The most disappointing aspect of this question was th€ extremely poor notation and

setting out used by a large number ol studenls. Greater emphasis needs to be put

on pribability expiessions and use ot the standard normal curve and the reading ol
probability tables.' 

Part a, was generally answered well; although some students did noi recognise
that P(x > p) - 0.5.

Part b. was handled reasonably well' atthough quite a numb€r ol students lett
their answer as O,1OO3, tailing to give the answer to lhre€ decimal places (0'100) as
reouired.

itart c. was handled well by a numb€t ol students. How€vff, quit€ a lew were
unable to fnd the conect slandard normal values and so @mplete the qu$tion
cor€ctly. Notation us€d in this part was extrem€ly poor.

In part d., quite a ferv sludenF did not recognFo that us€ of binomial was
required. Marry studenB munidied by 3 instoad ol cubing.

Part e. produced the poofest responses in the pap€r. Many students incorectly
as$rn€d that th€ u36 ol two standard d€viafrons lrom tho mean was required
Shldents who perfotmed very well overall handl€d thi3 question well. lt was a good
dEcriminator and showed which studonb had a good und€Gtanding.

Part t demonsttated that rnany studenB do not und€rstand what F required ot
' th€m wh€n 'show that is ask€d. Ouite a tew futnbled around to show that Pr

(*o€ght-)rds) = 0.0808 bd could not say that this meant a drought could b€
erpcl€d eight tim€s every hundred y€aF, nor !vhy.

Total l8 rnarts

w stito,tulrylcQttt



Qucrtion 4

lotbc&phsofajunglcbBrrzi!olndbtibckccFiBtlalllinasrmchasrwhbbisolrak|cdgcon
6c bsnk; of dtc PiraDh*infa*cd Amrao Rivcr'

Tbc cbcst cronot bc movcd and cro oly bc opcocd by using a ml kcy which is Lcp in a bob in thc rak just

sr thc chest

Bccartsctbcpiranbaflsbcstburnsnfbsb,drckcycanonlybcrefelytakenftomtheholcwbenthewatcrlcvel
in Oc rivcr falls bclow the hwl of thc kcy.

Tbc lcdge rhqr 63 6hcg is o ir 6.4 ctrcs rbovc tbc rirs bc4 rnd lbc bols tt!1 thc Lcy is ia is 6' I lrucs rbovc

thc rivcr bcd.

-\

TasrnaniaJoncs,thcintepidadvcnuucr,iskccntofmdthc!€!sut€.Hcislwsrcrhatthc&phofwatcrinthc
rivcr could bc modclled by tbc rclation

fr
d (t) = l0'0 + 4'0 cos t4

wberc d rnctrcs is thc dcph at tirm r banrs rftcr 12 nom on a givcn Mon&y'

r. Write down thc minirurm and narimrm &pths of frc rivrr'

b. Show tbst ths dcp0r of wrrcr is thc srrnc rt 12 nom crcry Monday'

1
tt fil

'. J"r.1 4e d ,/!-ao* at+6' redtd.
sat-a e#- 2'+a z*o,s

ndfl 4 P-.4

c. Find thc day arld tinc whco tha wucr first rcschcs its minimum levcl.

vJ7
./, | ,.'-lln79t

2 Esrts

Qrsdon 4 - continwd
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Frod tbc dcPtb of tbc rivcr ar

l. 12 noon on Mondsy (t = 0)'

il. 2 am on TucsdaY (t= l4)'

2 rnarks

On rhe sct of axcs providcd bclow, skctch thc gapb of the dcpth of the rivcr vcnus time showing threa
complctc cycles of tbc graPh.

tI

n

't9

17

t t

la

12

t t

t0

,

I

t

3

'|

1 l 12 L A 4 6 A ! ao 4 Q & ra o !a ta t2
I
I

v

t t a t i P t r 6

3rm*!

Qu:doo 4 - continucd
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Dcrcrmine thc first tirr rffcr 12 noon cn r Mmday wbn

l. tbc chcs is complcrcly llDcontrd. 
,+

.  6 . * t  & ,O+ *  oabs  f r

@ " - r . "  , -
, \  7+  .  2 .aq

trf

It. the kcy is ablc to bc takcn from rhc rock.

6 ' t=  ,o ,  a .+  + .a  cac  43

c'

+  % =  z .?z

4 mt*s

Find out thc lcngth of tirr rbd Ts.srmtia Joncs will haw to tD/ to rcmovc tlr kcy rlom rhc rock, take tbc
trcasure and rstum thc kcy, stlting your answcr in minutcs.

2 ma*s

Unfomrnatcly for TasrDaniq tbc Indiaos crpurrc him bcforc bc is rblc 10 obtain tbc rrcasne. Tbcy tic him by a
vine 20 rnctcs abovc thc botom of thc rivo at 4 pm on a Tlrsday and slowly lower him bwards tbc watcr at
E ratc of onc rEtr€ pcr hour,

h. Draw a graph, on thc samc sct of sxcs as pan c. oD page I I, sbowing Tasrunia's height abovc thc botom
of tbe rivcr vcrsus tiIIE.

2 ma*s

i. Using your $aph, dcarminc thc day and timc at which Tasmania Joncs will fust touch thc warcr of rbe

*f ^ 4,'r;< e ,2O rqnfta

Amazon Rivcr. Givc vour answcr bclow.

I nark

Toul 20 marts

gtti.i,il Samp|G CAf!



A surprisrng number of students were unable to do Part a' but had part d' correct'' -p.itr 
o. ias not handled well: it was another'show that'question' Many students

simpiy considered nrio cases - insutficient to support an argument' Ol those

.ruients wno attempted to use the period, many stopped after finding the period

equalled 28 hours.
Part c. was generally well don€, otten with little working shown Some students

oave the value for t but did not change this into the day and time as requested.

Part d. was generally handled well'
In oart e., most students had the shape ol a graph correct, and either the penod

or the amplitude conect. Quite a number had the graph complelely corect.
Parts t.i. and t.ii, demonstrated the inability of many students to solve a simple

trigonometric expression. The conect equations were otlen set up but students

were unable to solve them.
Part g. was not well done. Many students were unable to even demonstrate a

knowledge ol the cyclic nature of the problem as shown on their graph.
In part h,, many students had a straight line graph of about the conect gradient

but not located correctly.
In part i., a surprising number ol studenls were not able to read information from

their graph conectly. Some students also lorgot to give the day and time, but just

oave the value of L

Generally CAT 3 demonstrated a full range ol abilities: resutts ranging trom zero to
lull marks were seen. The quantity of bener answers was more than that seen in
similar examinations in the recent past. However, it is evident that certain aspects
of the course are not being given sufficient ane ion, such as: approximating areas
by rectangtes and so on; instantaneous and average rates ol change; and notation
- especially in probability. Student response also indicated poor use of calculators
(for example, degree/radian confusion), and an inability to read questions carelully
and give answers in the required form. This occurred in both CATS 2 and 3.

C h i e l  A s s e s s o l ' s

1o2 gilt,ittfxrnjlc QATI


