TRIAL EXAMINATION 2010 3 MATHEMATICS 3C/3D
CALCULATOR-FREE

Section One: Calculator-free (40 Marks)

This section has nine (9) questions. Answer all questions. Write your answers in the space
provided or on the spare pages included at the end of this booklet.

Working time for this section is 50 minutes.

Question 1 (4 marks)

Determine % for the following functions:

5

(a) y= Gty (2 marks)
-3
- 5(4x+2)
J
4
A ssux ) xu
244
-— _'_F..é_.._..________o
3x°
(b) y=— (2 marks)
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Question 2

R and § are events where P(R) =§, P@S) = % and P(RuS') =é.

(@  Find P(S|R).
rP(RAs) = 3+% -4

{b)  Are R and S independent? Give a reason.

Yes  P(S/R)= p(s) =4

Question 3

cn ’)
Determine the gradient of y = (1~ 2x)* at the point -84}

o p(1-2x) (=)

ax 3
= -5 r-2)
at o =/
7 = dj=-8(/—-2—)3
ax
- -8 x -~/
= &

See next page
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Pioh et

Question 4 & XFt (5 marks)
I ) 5 _ ‘#X7/"— _ =z
A function is defined by the rule y = f{g(x)), where f{x) = ¥%=7Z and g(x} = ﬁ

(a) Determine the domain and range of:
&
(i) Six) W mark)
Ao PG Ex; X?ﬁ\,g
rang e S¢:970 )je?f?,j

(i flekx) (2 marks)

‘ <
Hom G . Cgvg o2 )ceRD

/anj€- §J-'ga4}je/7{§

’ }Lé// iy
’ (o, 1)
(b)  Without substituting any values in f(g(x)), determine whether or not the point ¢4 lies
on the curve defined by f{g(x)) and justify your answer. (1 mark)

NVo /f)(:o) y:g

o, /;fj::/ ther, notf 17 Fhe e ij;,gc

(—Xi Ao te /)o/nr’ Chowled Have o (O) g) -/ )
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Question 5 (5 marks)
Solve the inequality below:
+ - —
! b 2 i { i f
2x~-1 x+2 -9 'i!'. 4
. - = =0 *
A 1 D2
-7 - -
x4z 22x-1) ST XL -2
(29 =1 x #2) Ko =2
7L Lo x & 5
— Ly L 2 3
20
(2x-0)(xt2) 7
Critical pornfs
- 233x +l4 O 2x -1 o Yt =0
50 = —_(é w = 3 x = - &

Question 6 (4 marks)
(a) Determine the indefinite integral: /(/Z marks)
[(xF-3xt 41) )

j(e&%—%ﬂg—éx-—'ﬂk)dx
= XT o x3 4 x rc
L
/l\ .
_ 32
(b) Evaluate the definite integral:(m ferms e{ ¢ ) ' (2 marks)
2
2 3x 2 x®
j et dx - e 2o & 5?{}{
¢ 2 L7L
Q
- 2 ( X'L A
— (&
L o

See next page
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Question 7
Solve the system of equations
2 +3y—z=15 (U

4x+5y+Z22=4 @

2 — 4y -3z =13 (%)
() x 2 4/7(%?~—c22:30
& g 4Ty T S
@+@ 39(4—/57 = 3% @
_ 32 =45

@x3 é;c%Qj 7,
% 2o -ty — 3=
o -G e 413y 732 &

@ gx +11y= 3¢
@Xl gDC—f,?%j: ©
__ 3o

6-®
- 2

J
) s = /77
- 6
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Question 8 {3 marks)

The graph of the hyperbola y = ab + ¢ is shown below. The point (-3, 2) lies on the curve,

yv—>3as x >+ and y—>+wo as x> 2.

o

9]

I
I

// §)

A
o
[
L~
=
\ 4
Ea

N

82

Qo

D

Evaluate a, b and ¢ showing any working.

= -2
c- 3
2= 2 +3
..—3-2_

o =5

See next page
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Question 9 (8 marks)

On the axes below, sketch the function f{x) = x° — 9x° + 15x +25 showing any turning
points, points of inflection and intercepts on axes.

Jx)
(n 32)

(zf“o) /

!

('J:") C§} =) x

flo) =25 y-mreroc

L) = 3x* 1§ x %/;5
xS

-6 J%oﬁono»y;o?’“s
/€ P
(o =5 Xoem1) =

3c:§W3°:f

f(5)=0 (5 0) (1,32) are

q[({) - 3-2 ‘7[,&{{/'5 1,'3‘:}@ fO\Qiﬂ/{S |

-fﬁ(x): é%—"/g( = /pazn-i‘of fi”??[,!e‘ffff{j(u
- 2= A

,F(g) T End of Questions

CBJ/C) /DO/:’)"’L 07(‘ fﬂfﬁﬂ,ﬁ,ff?rﬂ’\

—/\ﬂ”() =) 5/767541 of jf‘g&?:ﬁé\
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Section Two: Calculator-assumed {80 Marks)
Fwelve (1)

This section has tl)ir@en (11) questions. Answer all questions. Write your answers in the

space provided.

Suggested working time for this section is 100 minutes.

Question 10 (4 marks)

A spherical balloon is being blown up. When its radius is increasing at a rate of 1.5 cm per

second, its volume is 905 cm?®.
What is the rate at which the volume is increasing at this instant?

olr

Ll = /-5 cmfsec

At /

v= g 777 AV . yge®

q05 - T
;= 6 0@{}4«‘5?
voF - &

P 4
av Ay e

&?-2— - g;; A ;}?
- L7t fx /-5
- 678'?

‘e of . Zem/s
Volume s 1 reas/ng af o vrafe of G7E- 7 /

See next page
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A
Question 127 (7 marks)

When an unfair coin is tossed, it has an 80% chance of landing heads up. Assign the value 1 to
X if it lands heads up and 0 to X if it lands tails up.

(@) Use this information to complete the table below which shows all possible sample
outcomes for experiments of tossing the coin 4 times. Calculate their corresponding

probabilities, assign X values and calculate the mean X each time. (3 marks)

QOutcome Probability X
HHHH g 4094 }
HHHT o~ 1024 -zf%
HHTH 0.1024 2
HTHH g 1024 %
THHH O0-/024 i
HHTT 0 - 0256 Z
HTHT O 0256 z
HTTH 0 0256 | %
THTH o gz56 | 4
THHT 00256 =
TTHH 0-0256 2
HTTT 0 006 u T;
THTT 000 64 =
TTHT 000 b £
TTTH 0 006w | 4
TTTT O-00/6 O

(b) Use your data from part (a) to create a sampling distribution in the table below. Let ¥ be

the possible values of the means obtained in table (a). (1 mark)
_ 3 / __/
. / 7 2 i “
— L L L /
P(Y =%) 4 — — — "
/P 5] /6 f & /6

See next page
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{c) What type of statistical distribution does that in part (b) resemble? (1 mark)

Ornomiral

(d) If the sample size (number of times the coin is tossed) were to be increased from 4,
describe how the type of distribution you have could change. Name any rules or theorems
that may apply. (2 marks)

7A€ éﬁe/ f%ﬁ J;:;mp/e? Jjé’/ 7H e c/@ﬁ/&eﬁ‘?ow

0/;0/0X/M0/‘°J a  porma 6?{”57‘%/!&5(%/0/‘/~

The  Ceptral Jwns S Sheoresw 7N w5 Ah

Question 12 (3 marks)

A new drug can Kili off a live mould in a petri dish according to the rule djﬁ{ =-0.5M , where M
t

is the amount of live mould in the petri dish when the drug was added to it and ¢ is the time in
hours since it was added.

When will the size of the mould have reduced to 20% of the original amount? Give your answer
correct to 2 significant figures.

05t
A: /40 & 05
s —o-SE
07 A= A e
/4?7 ;’}’!67460("/

¢ >3 fours

See next page
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1\

Question 13 (1@ marks)
Every weekday the chef at a restaurant sends out an apprentice to the local market to spend as
little as possible and at the same time come back with at least 16kg of onions, at least 17kg of
carrots and at least 21kg of potatoes.

One stall at the market sells 'Best Buy' packs consisting of 2kg of onions, 1kg of carrots and

1kg of potatoes for $3.50 each. Another stall sells 'Chefs Choice' packs consisting of 1kg of
onions, 2kg of carrots and 3kg of potatoes for $6.50 each.

The apprentice buys x 'Best Buy' packs and y 'Chefs Choice packs.

(@)  Write down three inequalities to represent the above constraints, apart from x>0 and
y=0. (2 marks)

a%ﬁtﬁé/é
2¢ 4 037)/ /7
JC 4 ?7)/2/

(b)  Complete the constraints on the graph below and indicate the feasible region. (3 marks)

5 10 15 2

See next page
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(c) How many of each pack should the apprentice buy to minimise the purchase cost and
what is the minimum cost? (3 marks)

/%//gé C(’EZSI’L’ = 3-5x+6%Y

(9,/¢) (O

65)4”) 56'5
(9,4) 57-5
(2!) o) F+3-5%

guj 5 Besd 62?/«"/5 Cocl & chef choice
7%/ ¢ L (oSF ef \}/‘5{5-50

(d) By how much can the price of a 'Best Buy' pack rise without changing the optimum
number of packs found in your answer to (c)? (2 marks)

3
C: Ao + ég\j

(O) /é) > (5/ é’)
x o+ SO > Gy + 39

65 2 bx
2% € /3

Can /N CrEGSE ffj \’8( G- 50

See next page
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Question 14 (7 marks)

Two spheres fit inside an inverted cone as shown in the diagram below. Circle centre O has
radius 4 cm and circle centre R has radius 2 cm. o1, Ma pmm;, o

(a) Prove that A PRS is congruent to A ROM. Hint: draw a perpendicular from Rig OT.
(4 marks)

(b) Hence, or otherwise, calculate the height that the centre of the larger sphere is above
the vertex of the cone, citing any theorems or axioms or previously deduced facts used

in the logical steps needed to get the answer. (3 marks)
a) 4 RSP
o A OMR  and <5
LomA = F0° \/mvm’
/. A5R = TO07 $i2 | BT rodvas contact
NG %a.{jﬁ?eaf
[0/ = e e o;’/efsff)oﬁc/t;? c?g_g/fs
a7 // RS, hrensvesss/ ysteo;
. 5 ¢ _ ' P
O = e Goth Zem @ é%) O = 2em actuclly
- Aome > &858 AAS e e Orovelg .
. o O s € - GO et
/S mb for Fhe
&) /IR=0R corresponeing  pacs of & Aarear eat

AP G RS
(cnag/u e+ ” ff
o = &emnn Sesr 07[ Ahe 2 pallis

FO =R +0OR
- 2 wne 7S

: 5 °
2 L e o7 Jut noyﬁ/,u{,, Shed s s 7O

Srope MTSR 5 & seclang/e _
L MITE S G0 ;jﬁr‘)?ﬁ.«':;[ _F reoers

— — - 2 GrAEn

MR ) TS JomR = 70 9/ j et
CW/@Sﬁ&ﬁd/’y 5’25?3-65 t‘—"g@":’f S persi el anes

m7 /] RS (7S = GO°, p R5F7 s FOT gorA Sgmgpart L rEries

(a/f@sPona’/y G‘/I(jdes e’gma/ o /}C?/fﬁ//fff””“’:r :

See next page
2}0&%5 /Qa/a//c&/ 5/6&25) alss 90@&,8}@5 —p ,rfc.?‘%rréy(%

LS = M7 = Rere. (0 gm = 2o )
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Question 15 (7 marks)
2
The graph below, not to scale, shows the functions f(x)=_1—%, g(x) :% and the line x=2.
Yy
B [~
X
Region A is the area trapped by 7 and g.
Region B is the area trapped by 7, g and the line x=2.
(a)  Find the areas of regions A and B. L) + ﬁ ey e forcoed (3 marks)
/ -
Areac A = /(7[_ di = )
- 2
o 7/ Co wnLts

Area B = f/j-*;f) A F L pnds ™

{(b) J(x) is modified to become the line f(x)=4x, so that the area of region A is exactly the

same as the area of region B. Determine the value of k. (4 marks)
xz
frx = S5
x = /0K
(oo = @)
/02, 2,
z x® L
Jox = 22y o = S (G5~ )
e Ot
5047 E
— - SO £ — 2k + -—%
3 3 15

2z,
k = =

/ 3
(04 JUJ?L ﬁé;(_— %a>dfg = f(ﬁgWEDL}GIX)

See next page
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Question 16 (6 marks)

When new lathes were bought for the fabrication section of a large manufacturer of steel
products, 60% of the employees attended a special training course on how to use them. Of
these 85% passed the competency test for working on them.

(@) If 10% of the employees didn't go on the course because they already had the
competency qualifications to use them, what percentage of employees is now qualified to

use the new lathes? bk (4 marks)
& Comlof it
g
0/(5(
(oS O\/S\\ Nod

C}"?%"ﬂ/ (O/w/f/anf (/o.;)

drdn'clo (
(Du15% {9_}5\\ no ¥
% guakfrect = 0.6 060 4 O te X 025
’ = 0.6/
o 6f /e

(b) What is the probability that a randomly chosen employee attended the training course,
given that they are found not to be qualified to use the new lathes? (2 marks)

/J(d/&’}’} (c)(/zf'&{’/,qo;f ?aaéﬁ?@j)

g-6 x 015
O 6x0[S + 0-4x0 75

h

= 0-09
O -39

- 7% or O- 2308

See next page
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Question 17 (7 marks)

(@) Show that the surface area and volume of any cube are related to each other by deriving

Wi

the formula $.4.= 6V where S.A4. is surface area and V is volume. (2 marks)
et 4 be side /ef?jr% 9/ Ce €

SA = 62° |
Ve 47 = J=3v=vE

SA = é(vi)l

2
AT
(b) Use calculus to find the approximate percentage change in surface area if the volume
increases by 12%. (5 marks)
SV=0-/2v

55/4 ~ d&/—’éx ¢V
ol

Lale

TOx3VvE xo2v

= 0~17L<8‘v’§

5‘5/4 = O‘ZPLBV"‘%
oA %

- 0-0&

E\\g

S0 cff/a)f % aﬁanj@ v SA s 08

See next page
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Question 18 (7 marks)
In a quiet country town, the waiting time to get onto a roundabout through a particular entry
point during the afternoon peak hour can be represented by a random variable in a normal
distribution. The mean waiting time is 75 seconds, with a standard deviation of 25 seconds.
Give answers to 4 decimal places.

(a) What is the probability that a motorist has a wait of less than 5 seconds? (1 mark)
Ale<5)=00026

{(b) Evaluate the probability that a motorist has to wait more than a minute and a half.
(1 mark)

pl € >90) = O-Z2743
(¢} What is the probability that the wait is between 1 and 2 minutes? (1 mark)

pl 60 < j20)= 0-6%9&

{d) Given that a motorist has already been waiting behind one other car for 30 seconds,
what is the probability that once he gets onto the roundabout he will have waited at most

a total of 125 seconds hefore being able to enter it? (2 marks)
plecins | e>20)  P(0EIZS) 5oy y3
P € >30) O 96
= O T#6u

(e) A resident of the town passes through this intersection during the afternoon peak hour
every day from Monday fo Friday in a particular week. What is the probability that this
motorist has to wait between 1 and 2 minutes on at least 3 of these days? (2 marks)

Y~ B(5, 0-65798)
Pl Yy 23) = 0-§232

See next page



TRIAL EXAMINATION 2010 13 MATHEMATICS 3C/3D
CALCULATOR-ASSUMED

Question 19 (7 marks)

The mass of tahini in a particular type of jar is a normally distributed random variable, whose
standard deviation is 2.75 g and whose mean u g is unknown.

In studying a random sample of » such jars, call the average mass of tahini per jar for the
sample, x g.

(a) What should the sample size » be, if we want to be 99% confident that ¥ differs from M
by less than 1.5 g? (3 marks)

576 o < /5
Vo

L > 223

Need & Saorple 656 Of ) (g/ mafe)

The average mass of tahini in one random sample of 25 such jars is 250.2 g.

(b) Calculate a 95% confidence interval for . (2 marks)

[ FEex2d- 75

z5

AEC e =

S < R50-2 ¢ L2T6x 2775
Jzg

4G Iy </&'< S5/ 28

(c) For customer satisfaction, the desired amount of tahini in a jar is to be the amount
stated on the label (which is 250g) or perhaps a little over rather than under that
amount. Explain what the tahini producers can infer from the confidence interval
obtained in your answer to part (b) and what choices they might then decide to make.
(2 marks)
/5?7 et /0742/ Ahaof 75Z 0/ '/%7{?@/0/5 S B gasr Fhorn. G

or fi

710570 WS rafjez of o?./éj) or  Shar 10-5F of Fhems
are af secs? 0‘55//6 befoww the [lulGered @amoter™
0-879 & a Vvery sGl G ount of crcor (’o-:%‘géf;;} 5

Fhey may Chowse 7 rgroce She rese /Ay ,,
j Fop bre e’ TS et

° =5 CE{{:"GU‘-G the .
77-SAh have @ mesi al o o 1 they it Gratfed

o2 o
Gud She faf.(/c:é A Se%nextpage cnet of Ihe (m?;;,ﬁ@,f;ﬁ_/
Lhe machines fo have +he (Ol
iNFerd af aleve Z50e
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Question 20

A particle is moving under rectilinear motion with velocity v(z) =— 2t + 9 m/s. Answer the
following questions for the movement of the particle over the time interval 0 <t <6,

If the particle was initially 2 m to the right of the origin, what is the displacement from the
origin after 2 seconds? (2 marks)

RN Y
al £:2

S T 2o
(o Fhe /@”'f)

How far did the particle travel in the first 2 seconds?
Z
f/—z/;+ 9"t =00 02
]

=
1< !/(é)zo ot €t=0 Geol ‘E:?%-
at t=0

(@)

(b) (2 marks)

= 7 B )
= /- ?835 &L//(f%ﬁf?Ce = - DS LE el s L5
2 = 20.0Z -

A
(c) When was the particle moving fastest? (ﬂ/mark)
a5/ o “o and éej//uvnjw # enc’ c:/ rrferve f

= "‘ :=""’O'/'
r:?(’ é o1 (gr‘ ook af
jfaf”\-

For what subset(s) of the given time interval is the acceleration negative? (2 marks)

alt) = -2 + I8¢

—D A+ IBE < O
L <g

(d)

e 0 sb< T

0/’(/{,!6* 542%’

See next page
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Question 21 (6 marks)
The internal contours of a barrel are defined by the rotation about the x axis of the curve
y=01(x+3)(7-x) betweenx=-1landx=35

Each unit on both the x and y axes represents 15 cm.

(a) Sketch and label this situation on the axes below. {1 mark)
y
a7 fﬁ{
L ///f/?//}/ \
— 3 _ { =
5

{b) When the barrel is filled to its brim, how many litres can it hold? Give your answer
correct to one decimal place. (5 marks)

5 2
)= W‘j(o-/(x%é’)!?’x)) oo
~/

92-589 anits”

"

. o
cach wnit = 1D e

3
v = 92- 589 x /5 .
_ 3/o4y87 938/ e’

50”6/ con  Hold 2/2-5 L

END OF QUESTIONS



