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CALCULATOR-ASSUMED MATHEMATICS 3C

Revision Examination Assessment Papers (REAP)
Semester 1 Examination 2012

Question/Answer Booklet
(This paper is not to be released to take home before 25/6/2012)

MATHEMATICS 3C

Section Two:
Calculator-assumed

Solitions

Name of Student:

Time allowed for this section
Reading time before commencing work: 10 minutes
Working time for this section: 100 minutes

Materials required/recommended for this section
To be provided by the supervisor

This Question/Answer Booklet

Formula Sheet (retained from Section One)

7o be provided by the student

Standard items: pens, pencils, pencil sharpener, eraser, correction fluid/tape, ruler,
highlighters
Special items: drawing instruments, templates, notes on two unfolded sheets of A4 paper,

and up to three calculators satisfying the conditions set by the Curriculum
Councit for this examination

Important note to students

No other items may be used in this section of the examination. It is your responsibility to ensure
that you do not have any unauthorised notes or other items in the examination room. If you have
any unauthorised material with you, hand it to the supervisor before reading any further.
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CALCULATOR-ASSUMED MATHEMATICS 3C

Section Two: Calculator-assumed {100 marks)

This section has twelve (12) questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 100 minutes

Question 7 {10 marks)

{a) Emily is a very strong soccer player who has a probability of % of scoring a goal with each

attempt. She has 15 attempts. Find the probability that the number of goals she scores is
less than 7. 2

P(x<7) = P(xsb)
- BN (\S)(O)%> \/

T 00950 v
(b)  Suppose thatY is distributed normally with unknown mean g and standard deviation 0.
Given that P(u — 25 <Y < u+ 25) = 0.9, find the value of o . (2)

ouS = w or  —|ibyg . M-25-M

NY "
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CALCULATOR-ASSUMED MATHEMATICS 3C

Quiestion 7 {continued)

(6)
(] The West Coast Eagles have a squad of 29 players. Only 22 players are selected to form
ateam. Cox and Shuey are members of the squad. How many different teams are possible if

. . ]
(i) all players are available? (221 - 1560780 /

c
(ii) Cox must be included? 1INf28\ .
(\3(1\\” heyoto v

(iti) Shuey is injured and cannot play?

S
- (g)(ii)i y1e1ge /o

(iv) Cox will not be included but Shuey must play?

HEYEY =200 7

{v) Cox and Shuey must be included in the team?

(0 () - ssseme v

(vi) Cox and Shuey will not be in the team together?

| o et same i
Al Possz\ol\\“\’\éa - bo\k ‘k‘qz&\’l‘\%v - Not ‘0033\ +oj& at Same €

- \S6 o140 —. 888030
= 672750 V4

Question 8 {7 marks)
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CALCULATOR-ASSUMED

MATHEMATICS 3C’
Question 8

{7 marks)
(a) it takes 12 hours to drain a storage tank by opening the valve at the bottom. The depth ¥ of

2
t
fluid in the tank t” hours after the valve is opened is given by y = 6(1 ~——-—] metres.

d
(i) Find the rate -6—1}-)— m/hour at which the tank is draining at time, t
1

(2)
‘ |
d - / - ,/_ .L\
el ;g(\~§>\‘2) /
at 12
Z 7 +
- (\' TZ» /
oY E &k
p 2
(i) When i§ the fiuid in the tank falling fastest and slowest?
| ) What are the values of ﬂbj at these times? | (2)
/ A | _d'*)
Sovoest when L= 12, %’_\j{ =0 J C/}Eﬁ
Caste t wohem t/’é) % = -| /



CALCULATOR-ASSUMED MATHEMATICS 3C

Questioh 8 (continued)

(b) if the volume of a cylinder is given by V' = 277, find the appropriate percentage change in

vV when r changes by % % 3)
gr . &= - 2 ’
- ey joob
f‘f"
o
Qv - b v
i
av
v ~ dv
— v
5 e
P AV o df
N d‘/ T
. (’Xv
‘ rf\/ dv oy dr « -
v  ar A.
2. .
- buy wéL \/
WY
= 34T
fT"

A
e
—
h
S~

[
—
N
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CALCULATOR-ASSUMED MATHEMATICS 3C

Question 9 _ {10 marks)
(a) Give two reasons why the following cannot be a probability distribution. (2)
X 3 1 2 3 : 5 0
P{X=x) 0.0 01 | 04 0.1 02 03

b ‘l -z s 4 ~
D x? {L-Q\/ir\’k = ro&:&‘ﬁ\ 1\"(‘@-’ '(‘O‘( SAMT \/‘C"\.\'&Q of  x
‘ ) 2 P(x=3)z 0" and
Pl x= S) T -
- 1" voob i -\a ) | & /e \
Suee A LAl Pv"ODOJ’J\ nTigs v 3" cakes Hhow (it ) v
(b) The probability distribution of x where random variable, X is the sum of the uppermost
numbers when two fair die are rolled is tabulated below.

P(X=x) 1 2 3

W
(o))
W
>N
('S
a
(93
m!"‘
(98}
™
oo
N
I
N
(V8]
a
(W8]
=N
U
N
w
=)

Find

_(j) p(x>3 = 3% - 1L o

i  P(x<l0jx>3) = M )

P(x > 3)
s 5V 2102z a
/‘ 2¢ n "

3
/‘lf/ ’
(i) Ifevent Ais X >3 and event B is X <10, are these two events independent?

Justify your answer. (4)

s
P(nod) = 5L

- 30
PlaY= 2 p(e) =50 7
Now 30 = 55 222/

R T

. p(a)<e(8) £ PlA ) -

{ “l?»v».ﬁkﬂ/\/\% Lpyrnnra
. " /A\ % B O/{(: ‘(‘vb‘lt‘ ‘JWM/PV

|
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CALCULATOR-ASSUMED MATHEMATICS 3C

Quiestion 10 - (7 ma'rks)
(a) The function f(x) is differentiable for all xeR and satisfies the conditions

f(x) < Owherex<2

f(x)=0wherex=2 -

f/(x)=0wherex=4

f(x) >0 where2<x<4

f(x) >0 wherex>4

(i) Draw a sketch of this function f{x). 3)

¥

4

) shore

J Twrns ok X=2

‘/ PJC O(‘\ﬁ‘ﬁ&c}\‘\w\ (A‘ =i

{i) State whether the following statement is true or false.
“The graph f{x) has a stationary (horizontal) point of inflection where x=4". {1)

True /
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CALCULATOR-ASSUMED MATHEMATICS 3C

Question 10 {continued)

}3) A uniform probability distribution is given below:
/

P(x)

0.2

v

4 X
The equation of the horizontal line is y = 0.2.
[;), & Find the value of k
(k- H)O‘Z = |
k- =5
A v
(1) pf FindP(x<8|x>5)
p(DsxX2 8) '
P(xiglxrs) s ————
Pl 54x44)
e 3(02)
e
i (0°2)
= i \/
"
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«CALCULATOR-ASSUMED MATHEMATICS 3C

Question 11 B (7 marks)
a) The function y = N s transformed to y= ~ex(l_x ) .
Describe the transformation in order. o) N (3)
e3i (-3 % x(i-x (160 S a (e -1kt j “x (o)
5 - . ‘a» agg:,g - "3 / - ﬂly_s}e‘x B i
R&/&WM\,\ W g- orto (o Wouwadd loj o M%ﬁw’f\ g - 0N
x*-x 3 v
e ~ .C —_— o - (_3(- - :XJ
g/ e y
(b) The curve C has equation y=e™* and is drawn below
Yy
(i) Sketch the graph of y = f(-x+1). (2)
g\r\'i\ MU\‘QJ\
Ih bt Jl \/ SL\C‘-P'Q
LT TN /
B S v
: N : N \\7
o 2 3

REAP



CALCULATOR-ASSUMED MATHEMATICS 3C

Question 11 (continued)

1
{ii) State the coordinates of A if the curve is transformed to y=—f (-ix) +2
(2)

0.7 — f’/?_r 0 37\ — 7 ,~ O 3( 2
L'.)J J L ) }

74 1 for 2o e

(Dda}f‘o‘\ S F. 2 ia duwechion of X~ OX1S Foll lowey

Ln»a ‘“‘L&b‘m\/mx M@fo(w‘@dw

G/V\AQA/(I\MJZ» w\rvxjt\/or{—cmﬁﬂg wpcﬂ’o—a‘o
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CALCULATOR-ASSUMED

MATHEMATICS 3C

Question 12

(a)

(b)

© REAP

(9 marks)

A company produces fruit balls coated in either dark chocolate or milk chocolate. A large

number of these fruit balls are placed in a box. Twenty per cent of the fruit balls in the box
are coated with dark chocolate.

(i) Calculate - C}°(0.2)"(0.8)° : (1)
- 0 08K08 \/ |

(i) A random sample of ten fruit balls is taken from the box.
Explain the meaning of C,°(0.2)*(0.8)° w_ith respect to this sample.
N s {2)
J\’\ a Sovn ﬂg 3 \:) ;.l/‘ LLt ‘O\LQ% Li\r‘ 933 1.&, ,L_\.U)/ Jus
7j h;; Rava 2o cL‘J A W AL cLMijQ . GVJJ/‘J“‘“

W

: & n P
L oo ;f?fro“,cwﬂf*f%» OOy

(i) Find n given that C;(0.2)°(0.8)"=0.167 772 16 (1)
,{)j\lbn,g\ L)_,Ew;ul(, Lo N K
O

hCo _
{01301
VTR SISNNES (Oa%}(\: 0 lM2lo
A =48 J

(i) Explain the meaning of your answer to part (b) with respect to the fruit balls.
; (2)
\.ftkl ’Pf‘tﬁj bbvuw A ?; Ff (l{m »‘( Ve \LAJ"R j
C"U?J’C@'?w {(-u,,g %? 5\"5\0 g — O eI 2 I\O \/
<7 N )
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CALCULATOR-ASSUMED MATHEMATICS 3C

Question 12 {continued)

c The curve y =e* and y = e™ intersect at the point (0, 1) as shown in the diagram.
Y y

4

i -
\ = :

\ i

‘a g

\ N

\ et \:

R

—
/

4

- Find the area enclosed by the curves and the line x=2.
Leave your answer in terms of ‘e’. S

~

QQ/Q/M [0S

.
\
“ o
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CALCULATOR-ASSUMED MATHEMATICS 3C ~

Question 13 (8 marks)

Adam paints garden gnomes to sell. He sends the garden gnomes to his father {a qualified quality
controller) in the order of completion, who classifies them as either ‘Superior’ or ‘Regular’,
depending on the quality of their finish.

If the garden gnome is Superior, then the probability that the next garden gnome is superior is 0.9.
If the garden gnome is Regular, then the probability that the next garden gnome is superior is 0.7.

(a)

(b)

(c)

REAP

if the first garden gnome inspected is Superior, find the probabmtv that the third gnome -
is Regular. o 9 % o-g {2}

4

Oyg\lg Q69 o
5 \ 07 S Q-O"l

o ——
o- "~
/,,/"/ ! % P\ o 03 [

-

R A N < L S
o

03 R =S

AR R

\:(gsa\;, \)(gg\o\\) (o 0\) ) u) (o 3)— ot \/ .

If the first garden gnome inspected is Superior, find the probabmty that the next three

‘gnomes are Superior. ’ (1) -

(o) (oa) (o) ~ 12 v

A group of 3 consecutive garden gnomes is inspected and the firstis a Regular. 1t is also
found that of these three gnomes,

P(no Superior) = 0.09
P( 1 Superior) = 0.28
P( 2 Superior) = 0.63

Find the expected number of these gnomes that will be Superior. (2)
E{X)5 O(OOGI}Jr 6285 2 (o 5L
4
r

A5



CALCULATOR-ASSUMED MATHEMATICS 3C’

Question 13 {continued)

(d) Adam’s little brother, Brodie joins in this business venture. The probability that any one of
Brodie’s painted garden gnomes is Regular is 0.8. He wants to ensure that the probabitity
that he paints at least two Superior is at least 0.9. Calculate the minimum number of garden
gnomes that Brodie would need to paint to achieve this aim. (3)

F‘CRS:O@) pl &) =02

. N
D x= 2y Y ©F
=& 'vJ{}kl'\lf') 9()( ) , © q

[ n+1
\O n , n { . / ,.\\ &
N CEMCO T CENCR N
1
Using L't no = 47-95
J
- . : o 1B
Mint M nuieys w 1S
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CALCULATOR-ASSUMED MATHEMATICS 3C

Question 14 (9 marks)

A piece of wire 8cm long is cut into two unequal parts. One part is used to form a rectangle that has
a length three times its width. The other part of the wire is used to form a square.

(i) If the width of the rectangle is x units, determine an equation that will give
the sum of the areas of the rectangle and the square in terms of x.
o z i
SLrm —_ an e ~ a4
& de « & - §oc { )
3 s -
e L _ e ’ s
— — 1 e AengHoo
R i ’ | -~ §) e VA
X ; ¢ p I + —— T 2-2x ¢ P cin gede
1 Vv — A '
3¢ v

(i) Using Calculus, find-the length of each paft of the wire when the sum of the areas is a
Cminimum. A o ' o (5)
L
Az T8+ Ly

Y,
A — /ZH( —-& /

ol >e

97_2} OC-/-{ZL 2O s orcdee fo miirsmrge

e ey
o]
|

s 1Y,

L& -4
X "’-,L. 7 \/
12
oA

= 2y = / .
(7..)/ = , Lt = sy, 7 R . . ) - D
,-//:;_ ,3—4’ E & /_/)\,}4, 4-" \:-// e LT e {F)C 422! 5( f C?l
oLorg® 5 -

A 2 - ] 2
I ,‘-( ﬁ;“) - 3—% - 4 :: 2
g £ o Yy -
7 7(.‘;". dnnad - 7
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CALCULATOR-ASSUMED MATHEMATICS 3C

Question 15 (11 marks)

Nuts and Bolts Company manufactures 120mm bolts which are normally distributed with a mean
length of 120mm and a standard deviation of 1mm. Only bolts which are between 118.6mm and
121.4mm pass inspection and are packaged as 120mm bolts.

(a) Find the probability of a randomly selected bolt being an acceptable length.
- . 2 \'\ iz . 5.7 A /4- | N /\
X~ N (!40)1 G e Plig.s < x4t L;k‘)/ (2)

- T 0 E38L87 /S

(b) Find the expected number of acceptable bolts in a batch of 100 000 (1)
0 83¢u8T \isenos = 38w
(c) Is this a reasonable cutcome for the company? Justify your answer. (2)
- } _ 8384H o
0, Lae "bew- BO[—LS P A G L - s e 9
AOAC\ 24 TP o4 T 838 |
¢ i t l Yol LL:\ \:’ z\) ., P} HES ?i-‘:_\ ™ i ~ RS ';‘—\j - \—2
o mranad 121{:"'1’\';:’" - QG‘\TS TN T O

»

R N Ta- MY ‘:Q‘L S0 {.‘.&.O‘NO-Q—NQ& ‘/

(d) ~ Anew quality controller suggests adjusting the settings on the machines so that the
standard deviation becomes 0.85mm and that only the shortest 5% and the longest 5% of
the bolts are rejected.

0] " Find the new minimum and maximum accebtablé Ie‘ngths
correct to the nearest 0.1mm. (3)

= \20 } ¥ =085 \3(0\ <><<‘o>7* 0-9v

th

“8‘(0 v
\21- U4

¥

Lsing  Cele 10V Nowen <D a
|8

<

W

(ii) Do the packages contain bolts that are more consistent in length?

Rovnge ys%acncéoyg<;,%e&@ﬂ,@j o

[8 b men +o 1214 & pop , /

3 ’ ,. NN A Y Live CotrnmE g e
ey Aeerms o ConSisfeney Sl Lol RGYY ART AT L

(iii) Is the manufacturer better off? justify. (2)
7 2 ) 2L i {7..&'\7'4'T ’I’/e io A€ ALLCRE & oS TG BCle v
A P 7 v

/¢ & SO ot DOITIE it be oo (&7() Do
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CALCULATOR-ASSUMED MATHEMATICS 3C

Question 16 ) {7 marks)

The graph of g'(x) is given below.

(b)

(c)

(d)

(e)

© REAP

g
104

i

5 10 X

104

What can be said about the gradient of the function g(x) between x =-3 to x= 1? (1) -

 Gradunt s posilwe

When does the function, g(x) have a negative gradient? Ay 2
I<x <3
State an equation for the tangent to the graph of g{x) at x = 3. (2
(‘7 = /2, [""’i"’ < "”ﬁc G o wjf';:m N
Find the value of x at which g(x) has a relative maximum for -3 <x <4 {1)

-':L(‘/ A = ./ /

Find the x-coordinate of each point of inflection of the graph of g(x)for -3<x< 4

(2)
ot 3 -/5 and x = 2

" e

13



CALCULATOR-ASSUMED MATHEMATICS 3C

Question 17 (9 marks)
1on

(@) Find thearea of{e " bounded by the curves, y=x°, y=3x+2, “in the diagram.

Find the area of the region  showing all working steps. (4)

Ivn)r-a@zp' \’\?\/" \fQ-x’Wﬁ‘Q'Y\ 'é = 353‘ q~mol _
13 wohan

M2 3tz
qJ _
3
e Axar
3
xX"-3x -2 =0

¢ ab 3=~ and =2

’ j (?>>c+z\~dc3 de

- g
= e
2)5 + 23; X "\

2 S5

[N
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CALCULATOR-ASSUMED MATHEMATICS 3C

Question 17 (continued)

(b) A group of anthropologists found that human tooth size is continuing to decrease, such that
dS

dr :
In Northern Europeans, for example, ithas %een fourd that %‘o@H\ sl {/}\asfw /mn

“H\e ias{- {eleY)] :Yeari angd ‘Pms '\Fex\d 1< (,)aptcl'ed -\~o cof\'ﬁ\nu.e/

(i) If t represents time in years and S represents tooth size, find the value of k.
()
£ z%.
Sz S €
c ioook v
0~ 7(? e T S’o

(fi) In how many yeérs will human tooth size be 90% of their present size? (2)
~O:0p osf U
0°4 5= S,e e

0~ é“’cw@éiﬁ e

J

= Jo 536%0-0 Vv

(iti) What will be our descendant’s tooth size 20 000 years from now? (1)

(as a percentage of our present tooth size)

£ “0:%0p] x 20 g0
o €

\ =0 g1/8‘7 S\O
ox g2y

© REAP 2 5



CALCULATOR-ASSUMED MATHEMATICS 3C

Question 18 B : (6 marks)

{a) For the function y = f(x) below

 Itisknown that
S
[ £y ax =75,
-3
2. .
j F(x) dx =20
- 3 . .
The area under the curve from x=-1 to x =2 is 80 square units.

Use the information above and mathematical reasoning to determine the value of each of the
following.

0

M [re)dx o
. ° : PR
Jut jﬂ) =P J; Bl duc =2

-PFqc20 , PYLZE0 v
5@“1“3 S\mﬁ%@neous% 5 P33O s @Zﬁ 50

f,?\c(lvdsc_ = =30

(i1) the area between the curve and the x-axis from x =—3 to x =0 (1)

Areec =z 15+ 30 = (O5 Squant wnts /
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CALCULATOR-ASSUMED

MATHEMATICS 3C’
Question 18 (continued) -
2 .

i) [ /(x) )

33

- 15 ~3204L36 = -85
{b) The graph of a function f(x) consists of a semi- circle and two line segments 55 shown.
4
Find the exact value of If(x) dx (2)

-3
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