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Specific Instructions for Sectiolr A

Section A consists of 33 qucstions.
Answer all questions in this part on thc rnultiplc-choicc answer shcet provided.
A correct answcr scorcs 1, an incorrcct answcr scorcs 0. No crcdit will bc given for
a qucstion if two or morc lcttcrs arc markcd for that qucstion. Marks will not be
deducted for incorrect answcrs and you arc urged to attcmpt every question.

Question I

In the expansion of (3r - l)4, thc coefficicnt of ra is cqual to

B t 2
E 108

Question 2

The graph of thc function / : R + R, {.r) = .r' - .r has

' q 5

l 8cA 6
D 5 4

A no .x-intcrccpts
B one .r-intcrccpt
C two -r-intcrccpts

of thc following graphs bcst rcprcscnts
: [-1,3] + R, g(.r) = 2s - | ?

(5,!)

threc .r-intcrccpts
four .r-intcrccpts

thc invcrre ftuctioo g-r, whcrc a is thc
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Questions 4 and 5 refer to the firnction delined by the rule ) = I -

Question 4

Which one of the following graptrs Uest rEprcsents the function?

Question 5

The inverse function is dcfincd bv

J x  - l

A {(ry)
B {(.r,y)
c l(-tv)
D {(:,Y)
E [(r,y)

y = ( x - l F + l , r > l )
y = ( r + l ) 2 + l , r ) l l
y = l - ( r - l ) ' � , r > l )
y = ( . r +  l F +  l , . r S  l )
y = ( r - l F + 1 , . r < l )

Questions 5 snd 7 rrfer to thc furction ft: R-r R, ft(:) = | -2c'-t

Question 6

The y.intercept of thc graph of i has a valuc of approximarcly

A 0.90
D 4.4

Question 7

The r-intercept of the graph of ft

A 0.6931
D 2.3069

0.73
-39.17

has a value of approximately

B 0.900r
E 2.6931 I  0.er63
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Qucstion t

The data in the table abovc may be modcllcd by a rulc of thc form

A  y = A : /  ( A , z e R )
B  y = A e b  ( A , k e R )
C y =rrrx + c (rn, c e R)
D  ! = a f  + b x + c  ( a ,  b , c e R )
E  ) = a l + b f  + c x + d  ( a ,  b ,  c , d e R )

Question 9

\- 
For the function defincd by thc rulc y = 2 cos (ttx), the pcriod and ernplihrdc are, rcspcctively,

A  n a n d 2  B  2 a n d n  C  l a n d 2
D  n a n d t  E  2 a n d 2

Question 10

d i s t he func t i onw i t h ru l e  d ( t )  =  8  *0 .5dn  (+ )  anddoma in l r : r >0 ! .

The range of function d is

A R'v {0} B t-E,El c [7.s'8.s]
D t0,l6l E t7,91

Question ll

Within the rcstrictcd domain {r:05xS2r}, thc cquuion sin 3(: -;) - I = 0 has

A two solutions B threc solutions C four solutions
D fivc solutions E six solutions

Question 12

If g(r) = y'e', thcn g'(l) has a value of

x - l 0 ')
J

v 2 ' I 0 5 )', ) t

o

A e
D 4 .

B 2 e
E 5 e

C 3 e
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Question 13

I f v = , 2 t , t h e n'  s m r

A l0 m/s
D 30 m/s

wherc Q(r) is equal to

D  - 2 ( s i n r - r c o s r )
E 2(sin .r - .r cos .r)

cos r

@_
dx

=  ( r )
sin 2.r

A 2(sin r +x cos x)
B -2(sin .r + r cos r)
C 2(x sin .x - cos .r)

Question 14

If g(.r) = log. (cos r), thcn 3'(.r) is cqual to

A  - t a n r

g sin r
cos .r

g -sin ( log ..r)
x

Question 15

The diagram at right rcprrscnts thc scmi-circlc &fincd

by the equation y = ,h --tz .

The gradient of thc tangent to thc circlc at thc
point P : (0.6,0.8) is cqual to

A -0.6
B -0.75
c -0.8

Questions 15 end 17 rclcr to rn objcct bcing tbrorn vcrtcdly uprrtds so thet its height
above the grond tr n, rt tlm , seconds (0 < t < l0) is Sivcn by l = 5|l- 5p'

Qucstion 16

The average rarc at which thc hcight is incrcasing ovcr thc first four seconds is

D

E -( sin

- ( log .r) ( sin -r)

r) log "( coo .r)

D - l
E -1.1/t

B 20 nrls
E ztO rnls

B 50 m/s
E 20 m/s

C 25 lmls

Question 17

The obiect is thrown with an initid velocity of

A 100 m/s
D 25 m/s

c 40 m/s

SECTION A - continucd
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Questiom lt and 19 refer to thc function

"f : t03l r R'"f(l) = 12 - 4r + 3 = (x - 2Y - |
whose graph is sketched at righl

Question lt

The area of the shadcd region (boundcd by
the graph of /and the x and y-axes) may bc
approximated by thc sum of thc areas of thc
trianglcs OAB and BCD.
Using this approximation, thc arca is

A % square unit

\ B I squarc unit
C th squarc units
D 2 squarc unie
E 2h squarc units

Question 19

3

I f < rl * is exactlY cqual to
-o

Question 20 ' '

The valuc of +  l ) 3 4  l s

1oth
80

Question 21
3

t J-a,
t x - t

A I
D 4

= log*, whcrc & is equal to

o

1V.cB l1h
E 22h

A O
D 2

B 2
E 8

o

B
E

t  1 2 t
o

l 0
20

A
D I

c

131/t
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Questions 22,23 td A relet to the following table, which repnesents e discrete probebility
distribution for e random verinble X:

Question 22

The value of /< is

0
0.4

Question 23

\- 
The expected vdue of X is

A
D

B 0.1
E I

B 1.8
E 3.0

c 0.2

c 2.oA 1.0
D 2.2

Question Z

Thc variancc of X is

A 0.6
D 2.0

B t .0
E 5.0

c 1.6

x 0 I ')
J

Pr(X=r) k 2k 3k 4k

O Questtum 25

A target shootcr fircs 16 bullcts at a targrl Thc probability of hining thc bullscyc is estimatcd to
be 7r. The numbcr of bullscyes hit has an cxpccrcd valuc of 4 and a standard dcviation of

A { r B z c 2 . l 3
D 4 E I 2

Question 26

A fair die is tosscd lEO timcs. Thc cxpcctcd number of sixes is 30. Al 95% of rcpctitions of this
expcrimcnt, we would expcct thc numbcr of sixcs to bc betwccn

A 25 and 35 B 20 and,t0 C 15 and 45
D  l 0 a n d 5 0  E  5 a n d 5 5

SECTION A - continued
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Question 27

The following graphs show Pr(X=:) for five Binomial probability disrributions, each wrrh n = 20.
Which distribution has thc smallest valuc of p?

A
0.20

0.15

0. r0

0.05

0.00

B

0.25
0.20
0. r5
0 .10
0.05
0.00

c
o25
0.20

0.10
0.05
0.00

020

0.t 0
o.05
o.m

020
0.r 5
0.r 0
0.05
0.m

D

-r-
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rl.
rllL
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o o t t t o o o ( t n t D ( D o
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E

- l
- l I I r

-lf$l.
-rllllllh

o N r t € o o ( \ r t a ( c € o
' ? ' - F ( !

Question 2t

The following diagram rrPrrscnB thc probability distributions for two noranlly distributcd
nndon tirirbhs X and t

Which of the following obscrvations about thcsc distributions is corrcct?

X has a lowcr mcan and lower variancc than Y.
X has a higher variance and mcan than f.
X has a lowcr mcan, but higher variancc than Y.
X has a lowcr variance, but highcr mean than f.
X has a lower mcan than Y, but an cqual variancc.

SECTION A - conrinued
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Question 29

If Z has a standard normal distribution, thcn p(Z<1.5) = O.9332.
Pr(-1.5 < Z < t.S) is equal to

A 0.0668 B 0.1336 c 0.4332
D 0.8664 E 0.9332

Question 30

A fair coin is tossed 100 timcs. If X is thc number of hcads which nrn up, thcn X has a Binomial
distribution' Using the fact that thc standard normal disributi on 2 ,lrry. bc used as an

O 
approximation for X, pr(X > 60) is approximatcd by

A k(z > 0.4) D h(z > 3)
\_ B P(Z> l) E k(z>4,)

c  P4Z>2)

Questions 3l to 3:i rcfer to e rcscrcbcr rho is trying to fird tbc pnoportbn (p) of Austnlian
residents who oppce tbe tccdng of nuclarucrpum.-

Question 31

The rcscarchcr chooscs a random samplc of lfi) Australian residcnts, and finds thc pcrcentage of
the sample who opposc the tcsting of nuclcar weapons. This perccntage is an examplc of a

\_ Question 32

If 80% of this random samplc of lfl) Australian rcsidcnts opposc thc tcsting of nuclcr wcapons,
then thc stenderd enor of thc csdnrtc of p is

A 0.0016
B 0.004
c 0.016

Question 33

on the basis of finding that 80% of thc sample of 100 opposc tcsting of nuclear weapons, the
researchcr can * 95% confidenl that the pcrccntage of Australian residents who opposc testing of
nuclear weapons is bctwcen

A samplc
B satistic
C parametcr

A 789o and 82Vo
' B 76.8Vo and 83.2Vo

C 76Vo and 84Vo

D population
E sample panmctcr

D 0.04
E 0.16

D 72% andgg% .

E 70% and90%

END OF SECTION.{
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SECTION B

Specifrc Instructions for Section B

Section B consists of 6 questions. There are a total of l7 marks available.

Answer all six questions neatly on the lined paper provided.

Please number each question clearly.

Full marks may not be given for answers which do not show appropriate working,
or do not state answers clearly.

Question I

Sketch the graph of the function / : R + R, ,f(t) = x' - 2r^, clearly showing all imponant
features, labelling coordinates of stationary points and coordinates of intercepts with the coordinate
axes.

[3 marks]

Question 2

Consider the function g:R-+R, g(.r)= |  -  g*.

(a) On the same set of Canesian axes, and using the same scale on both axes. sketch the
graphs of (i) the function g, and C

(ii) the inverse function g-r.

(b) State the domain and rule for the inverse function g-r.

12 + 2 = 4 marksl

Question 3

The following graph represents a derivative function Ir':

Sketch a possible graph of the function ft given that h(0; = g and ir(3) = 0.

[2 marks]

SECTION B - continued
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Question 4

An airline has thc rcgulation that picccs of luggagc must havc thc sum of thcir dimcnsions
+ width + depth) lcss than or cqual to 120 cm.

If a piece of luggage is designcd so that the lcnglh
is three timcs the depth, that is, if dcpth = -r cm and
length = 3.r cm, thcn the volumc V(.r) cm3 is givcn by

ntr. z.r
Page l l

(length

, a

t n

(a)

(b)

V(x)=Jaz{ l )Q-4a1

State the dornain for thc

Find the dimensions of
maximum volumc.

volumc function V,

thc piccc of luggagc (with lcngfh thrcc timcs dcpth) which has

l l  +2= 3  mrrks l

Question 5

If a drawing pin is tosscd on a tablc top, it is cstimatcd that thc probability it will land "point up"
will bc 7s, If five drawing pins are tossc4

(a) what is thc probability that cxactly two pins will land "point uP" ?

(b) what is thc probability thst at lcast onc pin lands "pornt up" ?

[ + l = 2 m r d c ]

Question 6

An autornatic drink dispcnscr fills cups with diint whcn moncy is ins€nrd. Thc amount of drink
in iach cup is ngrmally distributcd with a nrcan of 150 ml and a standard dcviation of 5 ml.

(a) If a cup has a capacity of 165 rnl, what is thc prcbabilrty thar thc drink will ovcrflow?

You may usc a calculator or the following cumulativc standard normd distribution function
tablc:

Pt(Z<,)

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5

0.5m0
0.691s
0.8413
0.9332
o.9772
0.993E
0.987
0.9998

SECTION B - continued
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Question 6 (continued)

(b) If 90% of cups contain morc than .r ml of drink, find the valuc of .r.

You may use a calculator or thc following invcrse cumulative standard normal distributton
function table:

Pr(Z<,)

0.50
0.55
o.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95

0.00(n
o.1257
0.2533
0.3853
0.524/�
o.6745
0.8416
1.0364
1.2816
t.ffig

[ + 2 = 3 m a r k s ]
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