Trial Examination 2002

Examination 2: Analysis Task

Reading time 15 minutes
Writing time 1 hour 30 minutes

Students Mame:

Teachar’s Mame:

Stracture of Booldet
. Number of questions
Number of questions 10 be snowersd Number of marks
4 4 BB

Materials

CQuestion and answer booklet of 10 pages with a detachable sheet of miscellaneous formulas in the
centrefold,

‘Working space is provided throughout the booklet.

You may bring to the examination up to four pages (two A4 sheets) of pre-written notes.

You may use wn approved scientific and/or graphics caleulstor, ruler, protractor, set square and aids for
curve sketching.

The task

Dretach the formula sheet from the centre of this booklet during reading time.,

Ensure that you write your name and your teacher’s name in the space provided on the front of this
booklet.

+ All written responses should be in English,

Sudents sre sthsed that UNs 15 3 vial sxamdnation only and £ANDOL N any Wy UBrantes the content of the lormat of the 2002 VOB
latheratical Mathods Units 3 4 2 Examination 2,

T ERIMRBNONG A0 mEURD by NEAF toindividual sehocly and miay De DNOIOCOMEE 107 e 458 41 STGORNTS BT Ut SChoo) onty,
Thary may not be placed on the schaol intrenet or otherwise reprothiced or distributas,
Sopytght S 2003 NEAPasmone  BE Potham 51 Carton VIO 083 T 100 GBB3 7503 Foo (000 9683 TIAZ mesemcoemm



Trial Examination 2002

Examination 2: Analysis Task

rormula Sheet

Directions to students

Detach this formula sheet during reading time,
This formula sheet is provided for vour reference.
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YO dnthermation! Mathods Units 3 & 4 Trig! Examination 7 Formula Shest

MATHEMATICAL METHODS FORMULAS

Mensuration

aren of a trapezium: %-{_a + byh

curved surface aren of a ovlinder: Z2arh

volume of a gvlinder: Tl

. 1,..7
vesdume of 8 cone: gzzrwi‘:
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Hx+iy=fly+ bl

chain mule:
approximation:

Statistics and probability
Pr(A)=1-Pr{d"

: !
volume of a pyramids z,;eii;
. 4
vilume of a sphere: Fia

area of a wiangle: ébminﬁ
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singxdy = "t cosgrd o
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cosaydy = ~5inay + o
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fﬁa dv

quotient rule: d(“} Wv
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PriAso By = PriA) + Pri8)~ PriA m B)

PriA|8) = PriAm )
' Pril)
mean: m=EX) variance: var{ X = o = B{{X - 1)) = B(X9) - pu°
Discrete distributions
PriX =x} mean varance
. rr-uiply
general plx) thom Zyply) ii} P
= Erpix) ~pu°
Fhel : n et N )
binomial C ol - pyt-? ny . npll—p)
0o N3
_ N Lo 0 £ DAY —n
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ypergeometric v Y " }‘si( NIN-1
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Continuous distributions
normal If X is distributed N{p, o<} and Z= %ﬁ then £ b distributed M0, 13,
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VOE Matherratoal Methods Units 3 & 4 Trigd Bxprmination 7 Pormula Shost

Table 1: Normal Distribution — ¢df’

% ] 3 2 3 4 5 . 7 8 g 12 3 & 35 8 7 & %
L8 o BEE S0 B0 BV SME M® AXE R B9 58 3 08 017 OB B BB R OB
L ] BEm s BE B OBY O OMS B % Id & 4 B W OB N OB By
0% ) vy Mmoo OB B0 BB EBEY BOOR ADBS B B4 4 B H B WM ononD o on
B3 7 B BN BB B2 BTN BEBE BAG Bes3 BED BBV SN T N T D B R
G4 ¢ B8R4 EBHY mERR SR 0 BPIE O BTI2 O BEDR M BT A7 N ¥ oW B on R
85 | BME BB SEER VMM MM WE OB OoN®m w7 R LI A - R A |
08 ¢ T OISV RS R e Ml on% o Mmoo e B OB O OW OB D BB
7 ¢ s OV B ER M W Ms s mn um 08 8 uw v oum BT
83 g w el M MR Bz B &I ORE D o8 o83 v omowomon 2%
&3 1.8 M NN EE 0 B8 B I B0 ams aom 0% B o 3 B ¥ B oy
Le | Bt BN BeEY B4 EEME EBm 2EM E5VT A $ 05 7 8 W ou oW ou o
Ly B EBRE O BRBR EMB I BB g W g EEm 404 B 8 W 12 0¥ B oW
13| BB BESR BMER 0 BN EEIS BBS4 BBED ReED mEp B 204 8 7 B OB OB W
1B B BpaE BB S0 AR BN 81 sy mm o oaiw 403 5 8 B W Oo® oW OB
A M By W 83 B osmr W w3l T3 4 8 7 B owmonow
1 ¢ a0 S 3N M e B s B s B 7 4 5 8 7 8§ WO
LE O R AR BA WM BegS 0 B4R Imis 0 AR B3 BB P 3 4 & E YT o8 0%
LY SRR 84 3BT e BB BB SOE B wm mu i O} 3 4 5 B 7 &
A1 BB 384D BEES BERR BBT0 MEMR MER WD BB 9N 1Y 2 03 4 4 5 & B
1801 ENE W 5SS O wE B oy sim o mis ogmmy amy 11 @ & ¥ 4 4 & B
w0 ENE BTE R pE S Wes sy s mn omyn a0t 1 2 % & 3§ 4 4

LY BER BN M BM B WM 8¢ 885D EEM aEw g 0t 1 ¥ ¥ 3 3 4

T3} BERY BBB4 BEER GBIV WM B mB mEy 380 g ¢+ 1 % % 2 7 1 3

3301 GEEr 0 BESE MR M B 3D BMn W BEn 80 O - A

4 N BRI S e WY ms Mmoo M 08 1y 1 1 v 3 2

2% | BEE 0 Beab 841 BSR4 BB BB BMS s g 4 8 1 1 1 1 1

&8 | SRy 3EER MR MW WEE BB ) M B g A T R T A

27 ] EEER BER BERD MR GBS WM B BN W aw I R

LB ) Bma omL B MR SR s mn s mwmy @ g 8 008 8 8 oz ¥ o

LB s Se B B M Mm4 BEE mEs B s & 9 ¢ 7 & 8 B B
A8 4 B B BNV BER O JmmW MBS S8R9 SERR 0 SRE0 BEm a4 4 8 6 0§ 2 8§ 0
310 G0 3BE B0 gEn SR M S B @i aen a o 48 83 6 8 8§ 4 B
431 BsEI 0 BeEl 0 mEsY MR BB BEM B 5 B 5 a 4 90 2 & 6 ¢ 4§
43 ) Boms S90F SO MM BMM6 MM W BB mEm 39w g 4 4 8B 0 8 3 o0 %
34 | e B B BR 8y 8y om0 By s LN A
X5 ] BEE R B meE U9 SR B e e el 4 8 2 0 8B 8 8 8 B
35 | BuE R BN S0 S SR e W s o 04 8 9 & ¢ o6 4 B
370 wes BB 0B BM9Y 5900 B9 R St Bm oe T & ¢ b 4 8 B 0 0
RE O ey maw B S M Sah Ben sam W o 8 84 ¢ 0 &8 3 5 o8 0
A8 5 LID0O LO0O0 LU0 L0000 LDOOD LODGD LGB0 LU LU 1ap g 8 & 4 8 3 0 7 o0

END OF FORMULA SHEET

foogrprigiin 8 JO02 NELP Tt B 3



VLE flatharnatical Mathods Units 2 & 4 Tria! Sxarmination 2 fiuagtion angd Angpesr Bookin:

Instructions

Answer all gquestions,

A decimal approximation will not be accepted if an exact answer is reguired 1o 2 question,
Where an exact answer 15 required 1o a question, approprinte working must be shown,

The instruction use ealculus requires students 1w show an approprisie derivative or antiderivative,
Unless otherwise indicated, the diagrams in this book are not drawn 10 scale,

uestion 1
The volume of water, V(1) megalitres, in a small reservoir is known 1o be modelled by the eguation
V) = 10sin(£+3)+ 15 for 0515 12

where 1 is the number of months in a centain vear,

a.  Onthe axes below, skewch a graph of Vi1 versus 7 for the entire vear, Clearly show imporamt features
including endpoints and trning points 1o one decimal piaee,
Vf 31 a5 %
megalitres
20 .
15 1
0
5
: : ; : : ; : ; » 1 months
3 6 9 12

3 ynurks
b. Find the function for the rate of change of volume with respect W time.

1 mork
Caleulate the exact values of 7 when the volume is a1 its minimuom and maximum values during the
year,
& marks

AR —— Tyt @ 2002 HEAF




YOE Mathermantoal Methods Unizs 3 & 4 Trig! Exarmination 2 Ouestion and Answar Bookiet

4. Correct to the nearest 0.1 month, for how long during the year is the volume of water in the reservoir
less than 7.5 megalires? :

2 murks
Tratal 10 marks

Copynght § 2007 HEAP AR W



VIE Mathermatical Mathors Units 3 & 4 Trsl Exarmination 2 Qusstion and Answaer Bookist

Cuestion 2
The design of a new stadivm roo! is being considered by an architect. A diagram of the proposed stadium
Figure 1) and a cross-sectional view of the stadium on Cartesian axes (Figure 2 are shown,

¥ metres

bl

y=ghe)

(), aj

0 30 60 x metres
ground

Figure 1 Figure 2
The equation of the left side of the curved roof (v = Ax)) is givenby f£:[0,30] — R,

where fix)=Slog dx+ 13+ 10.
a.  Caleulate the value of o {the height of the side wall),

i moork

b.  Caleulate {io the nearest centimetre) the maximum height of the roof above the ground (b)),

i murks

The right side of the roof is 10 be symmetrical 1o the left side about the fine x = 30, lis equation, y=gly),
can be deduced by reflecting the graph of y = fix) in the y axis and uanslating it 60 units 1o the right,

e Deduce the equation for g(x).

2 marks

d.  State the domain and range of 23},

2 marks

Lopenight ) JUGZ NEAP
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YOE Mathematical Methods Units 3 &4 Tagl Swaripation T Dueston and Answar Bookde:

The architect needs 1o know the siope of the roof at various points sp that roofing materials can be designed.
e.  Caleulate an expression in terms of x for the slope of the roof at any x value )

*

i when 0« x«< 30,

! mark
i, when Max<60.
i mark
f. Caleulate the exact slope of the roof when
i. =15,
I mark
H. xmah,
1 mark

The architect considersd bricking in one entire end wall enclosed under the roof span,

% k) @ * B =, 3 2
i Write an expression in terms of fix) for the exact aren (A m~) of one end of the stadium enclosed
under the entire cross sectional span of the roof.

2 marks
h,  Use ealculus o calculate this exact area given that
jlt}gg‘x 4 Dde=(x+ 1 Hogde s L) —-x.
3 marks
i Use vour ealculator to find this area in square mewrss, correct to | decimal place.
1 mark

Towl 16 marks
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VINE Mmthermatonl Methods Unite 3 & 4 Trial Expmination 2 Question angd Answer Booklst

Question 3

Pacio, an experienced orienteer, i3 standing by 2 pond P in o heavily wooded forest. He has 5 minutes to
report 1o checkpoint O, slong a straight track AB, otherwize he will be disgualified — and he must walk, not
ran,

o J—————: i:
A 4 R < o8
» i . ..
Aim

(7 is o point on the road directly opposite his position. The distances from £ 10 @ and from € 1o the
checkpoint are as shown in the disgram, Paolo averages 12 km/h when walking along the track and 6 km/h
through the forest,

a. Find the exnct time, in minutes, that Poolo will take 10 walk in a straight line from the pond 1o the
checkpoint,

2 pnrks
b, How long, 1o the neareat minute, will Paolo take 1o walk from the pond 1o the checkpoing via 07

! mark

B AR 5 5 Logrytichs 23 2002 MEAF



YOE Mathematcal Mathods Units 3 & 4 Trial Exsmination 7 Cluestion and Snswer Bookis:

Paolo wishes 10 get 1o the checkpoint in the quickest time possible. He believes he can do this by walking
through the forest 1o a point £ and then along the track 1o the checkpoint, “

e, HRisxmetres from 0, show that the tdme when along this route Is

2,/00000 + x= 4 200 - x

00

mingies,

2 marks

d.  Using calenlus, find the time in minwes for Paolo to get 1o the checkpoint as quickly os possible.
Express your answer 1o 1 decimal place.

4 marks

Copryra s 2003 HEAP ——— 7



VOE Mathematical Mathods Unlis 3 54 Tris! BExamination 2 Question and Anower Bookist

e kL Find T7(170% and T°(180) and hence justify that the fime found in d. s the quickest possible,

3 roarks

il Skewh the graph of the time function, clearly showing the endpoints, and hence verify this time
o4 decimal places,

A

Y

2 marks
f. Will Paolo be disqualified? Give reasons for vour answer,

1 mark
Total 15 marks

RSB 8 Lnpynght @ 2002 NEAP



YLE Muthamatical Methods Units 3 & 4 Tral BExapvingtion 2 Duestion ang! Answer Booklet

{hestion 4

Isains wants 1o enter his rally car into the gruelling Arnhem desent off-rond mee. As this race requires
precision driving and fierce concentration, the organisers put the applicants through a preliminary driving
test, The probability that an applicant passes this test on their first antempt is 0.5,

For your answers in a., express all probabilities 1o 4 decimal places,
a. i Whatis the probability that 6 out of 10 applicants pass the 1est on their first attempt”

1ok
i Whatis the probability that at least 6 out of 10 applicants pass the wst on their first attempt?

bk
iii.  What is the probability that at most 6 out of 10 applicans pass the test on their first attempt?

! mark

b. A group of 230 candidates attempt the preliminary driving test. Caleulate the mean and standard
deviation of the number of candidates who pass on their first aticmpt,

2 marks

Isaias passes the preliminary driving test and is invited to participate in the emily. The probability of
developing engine trouble for every day’s full driving is 1% and is independent for cach day,

c. What is the exact probability that o rally car will not have engine rouble on any particular day?

1 mark

Copyright © 2008 MEAF R ' - !



YOE Mathematioal Methods Units 3 8 4 Trigt Exprednation 2 Cuestion and Sngwer Bookist

. What is the probability that a car will not have developed enging trouble during the first 2 doys?
Express your answer correet 10 4 decimal places,

1 mark

e, What is the probability that a car will have developed engine trouble duning the first D days?

i ek

it is discovered that engine trouble in the porticular make of cor that Isnias s driving 15 coused by the

overheating of an electronic sensor, The manufacturer of the senser has found that the temperature at which

a randomly chosen sensor fails s normally distributed with a mean of 94.5°C and 2 standard deviation of

5.7°C.

f.  What proportion of sensors will operute ar 100°C? Express your answer correct 1o the nearest
percentage.

3 marks

10 ' s 451 Corn g o 20s MEAP



VOE tathematical Methods Units 28 & Trig! Examination 2 Juestion and Answer Bookim

Due to the regular fallure of the sensors in this make of car, the manufncturer decides 10 guote a safe
operating temperature at which 99% of the sensors will work, ’

2. ‘What temperature, o the nearest degree, should the supplier quote?

3 marks
Totl 14 marks
END OF QUESTION AND ANSWER BOORLET
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Trial Examination 2002

Examination 2: Analysis Task

Suggested Solutions
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YEE Mathematical Methads Units 3 & 4 Trip! Exemination 2 Suggesied Solutions

Luestion 1

.
ar h 0.7, 23
Vi) o ‘

megalitres - )

20 L
(12, 19.1)

15
i
5
(34,5}
§ : : : } ; E ; s ! iDnths
3 & g 12
Busie shape snd location  [A]
Endpoints, coordinnies and labelling  [A}JA)
b, Rate of change = V(1)
= 5::535;(% fféﬂ%)g 51912 {Al
£ Minimum sod maxbmum ocour when 5&@%(% 4 E) = 1.
neos(+3] = 0 ()
. F S Y
.“%-éa;% = gos” (0]
= £ 3% I8 [M]
A
1Ty 3n g5
Ty E TS oI
{ Mot that %WB {3} sofowm 3ne6 {muind, S3m-6 (max). [AHA]
e, 1 A
H El
198 4.87 .
When V= 75,1 = 1.98 and 4.87.
The volume i3 less than 7.5 during the vear v
for 487« LY9E = 2.9 months. Al

Deoprerih 2 20017 NEAP P — 2



VILE Mathermadicst Methods Units 3 & 4 Tagl Examinstion 2 Sugoestad Solutions

Cruestion 2
i When x = 0, 0 = Slog,1«+ 10,
Aslog.t = 0, A0 = 10,
s o= 10 and so the height of the wall 5 10 m. [Ad
b, b= 30
Slog 4304+ 1)+ 10
Slog 31+ 10

m 2FT m. [Al
The maximum height above the ground 15 2717 m

i

]

¢ Reflection in y axis; glx) = fl-x)
Translation 60 units 1o the right 2l = flx - 60)
Combining these zives;

Reflected curve in yaxis: gl = Slog{-a+ 13+ 1D i
Tronsinted curve {after reflection): 2(x) = Slog i~ (x =60} + 11+ 10
sgled = Slog {—x+ 613+ 10 (Al
d.  Thedopainof glx) i [30,60] or 30 5 ¢ £ 60, [Al
The range of p(2) 12 {16, 27071 or {10, 31n31 + 107, [A]
& i fl = e, 0 <x <30 [A]
x4
i e = §( ad. J or —2, 30 < x < 60. ial
L =% G —xAGL
Ei 0 FUS) = 2 [A]
s T i
1y 4 -
u»‘ N ;1 B et
e e T
&
E (A
16 4]
o300
2 A = Ej Sy Terminals  [A]
& 2 integral with de {A]
0
h. i = Ef {Slogdx+ L3+ s
o
3
- iiﬂf (log x4 1) + 2)dx )
i
-3}
- a.ﬁ[g,w Plog,(x + 1}wx+2xj [A]
o
= 10{3og, 31 + 30)
= 3iog 31 4+ 300 [A]
i 13645m° [A)

Dol 50 2002 MEAF ) TR AR 4 o ]



YCE Mathemation: Mathods Units 2 & 4 Tral Exarsiration ? Sugossted Solutions

Question 3

e PO 15 a 3-4-5 right angled imangle
S PC = JOR00YE & (4003

Sl m,

\ 0.5
;’T?C - -0%3—«

1t

B

= D083 hr
= 3 rmin, [A]
b T = Trormae* Tunck

= %3%«%%? [M]

0,05 + 0,033

it

= 3 min, [A]
o Tppe = Tpp+ Ty
dpp = 3007 4 2
dpr = 400~ x

SO0 02 400 - x
5000 12600
2./300% 4+ %4 400 - 5 he
12000 '
2. /300% 4 x2 4 400 — x y
12000 .

2. /90000 & x4 400 —x
e 5o min (Al

i

Hence 7ppe [A]

&6 min

and 3o Tppe =

d.  Minimum time is where % = 0. | )

2000000 4 x23 12 L 400 —x
200 00

| T 1

= o O0000 4 23324 2 oty
05" ¥ 0"

ar . 1, 2172500, - L
o = 590000+ 2 -

. f Tx
= ) e .
= E{jﬁé{,ﬁfﬁ?{}i}(}{hxi ] [A]

ES
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VLE Mathsmation) Methods Units 3 & 4 Trigl Examination 2 Sugossiad Solutions

‘ Ty
DIom U owhen e, e § o5z 3,
dx 90000 + £

SOUN00 4 22
= L [30000 + +2
cibx? = GO0 + 37
2 3x% = GO000
s = 30000
{73.2051 m. BN

% e

L
i

B

B 4

i

2490000 « 30000 4 400 - 173,205

?*ﬂﬁﬂ = ]
200 N
. (Al
= 4598
= 4.6 min o Ldph
. , LT 2 5 |
e 1 TUW) = WEWWW - z] = ~0.609%10 [A]
200 fop000 + 1702
e LT 201809 N
TTIS0) = m[mmmm 1] = 0.0000145 [A]
200U Jooon0 + 1802

Since the gradient changes from negative 1o positive, the time found in d. is a mintmem,.  [A]

il. A graphic caloulotor is useful here,

T A
{0, 3}
4,508} T E— e
3 3
H ]
) 3
i 1
| |
1732051 400 7%
General shape and minimum  [A]
Endpoints  {A]

L. All possible routes will give o time within {4,598, 5] and so Paolo will not be disqualified. {A)

Copytiant £ 2002 HEAP ' S o 5



VLE Mathematics! Mathos Units 3 & 4 Trial Bxarnination 2 Sugpested Solutions

Question 4

a. i Let the random vanable X be the number of applicants who pass on their first anempt.
X has o binomisl diswibution with 2 = 10 and p = 0.6,
Pr(X = 6) = (f}{&é;ﬁ{ﬁﬁ;&
= .2508, (Al
Alternatively, using the zraphic caloulatorn, binompdi 10, 0.6, 6) = 0,2508.
ii, PrY 28} = Pril =61+ Prid =71+ Pril =8)+ PriX =01+ PriX = 1)
= 2508 + 0.21499 + 012093 + 0.0403 1 + 0060466
= 06331, (A
Alematively, using the graphic caloulntorn, 1~ binomedf{10, 0.6, 53 = 0.6331,
L, Pri¥ 26y s 1-PriX>6)
= 1 {0.21499 4 0.12003 + 0.04031 + 0,0060466)
= |- 0382277
= L6177, [Al
Aliersatively, using the graphic caleulntor, binomedf{ 10, 0.8, 6) = 06177,
b, EX) = np
= 250 0.6
= 150 [Al
5D = npll =-p)
= L/ 1A0{0.4)
= 7.746 (Al
ha P 301 = 099 [Al
d, {09099 = (09977 = 0880]. (Al
e 1-{0.99), fAl
f. Let T = overhoating temperatur,
This is a pormal distribwtion with 0 = 943 and g = 3.7,
So, Pr(T < 100) = ?:(:z < W} (Al
= Pr{Z £ 0.965).
Using graphic caleulntor ortables, Pr(T £ 100) = 08328, EY
The proportion of sensors that will operate (oot overheat) a1 100°C is
- 08328 = {1672
108328 = 0 l.b: [A]
= 7%,
Dopyratny 0 J002 8EAP o P ——— &



YOE ietharnatios] Mathods Units 3 & 4 Trial Bxarmingtion 2 Suggesied Solutions

g We require the iomperature at which 19 fail,

94,5
Bo, Pri? « 0 = 0.01. M
Using the graphic ealoulator or reverse wbles to look up 099, 7 = -2.316 [A]

L I=%45
wned 30 e w2, 326
27
S (=R E26 W BTV 945
= J1.247(C,

Tos the nearest “C, ¢ = B1?C, (Al
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