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Exam practice

Short-answer questions
Technology free: 20 questions
Solutions to this section start on page 205
Question 1 (2 marks) TN

[ oxzl

Sketch the graph of y = .
: 1 -1, x<l

Question 2 (2 marks) M

For the quadratic function shown, find the equation OJ'j
o - A 1
that defines the function.
54(0,4)
1, o)/\u. 0)
T T T | D
-4 22 2 4
-5 4
10 4
Question 3 (3 marks) (XXJ
For the square root function shown, determine the ¥y
equation and domain that defines the function. 10 1

Question 4 (4 marks)
a  Sketch the graph of f(x) = I - 5x, labelling all axial intercepts. 2 marks

b On the same set of axes, sketch the graph of the inverse function £, labelling all axial

intercepts clearly. 2 marks

Question 5 (3 marks) X
State the amplitude, period and the range of the graph of y = 3sin (4x - £)
3

Question 6 (4 marks) CXYl

If the graph of y = Vx is reflected in the x-axis, dilated by a factor of 2 from the y-axis, and then
translated 1 unit in the negative direction of the y-axis,

a_ give the equation of the image graph
b sketch both y = /x

1 mark

and the image graph on the same set of axes, 3 marks

9760170465360
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Question 7 (2 marks) OO

A quartic function 1s shown.
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Sketch the inverse relation on the same set of axes.

Question 8 (2 marks) Xl
Sketch the graph of y = 3¢"*! + 1, labelling intercepts with the axes and giving the equations

of any asymptotes.

Question 9 (2 marks) O
Sketch the graph of y = 3log, (2 - x) labelling intercepts with the axes and giving the equations
of any asymptotes.

Question 10 (4 marks) M
Sketch y = sin (x) and y = sin (2x) on the same set of axes for 0 < x =< 2,1. Hence, using
addition of ordinates, sketch the graph of y = sin (x) + sin (2x).

Question 11 (4 marks) EXXJ3

Iff(x) = x* and glx) = "2 state, with reason, whether or not the functions f(g(x)) and g(f(x)) exist.

Question 12 (4 marks) T
a Sketch the graph of y = 5log, (2 - x) + 1, giving the equations of any asymptotes and
labelling any axial intercepts. 2 marks

b State the domain and range of the graph. 2 marks

Question 13 (4 marks) X

a  Sketch the graph of y = -2tan (7x) for -1 s x s 1, giving the equations of any asymptotes
and labelling any axial intercepts. 3 marks

b State the domain and range of the graph. I mark

Question 14 (4 marks) CXIH
a  Sketch the graph of y = 3™ on a set of axes.

b On the same set of axes, sketch the graph of y = ~log, (x).

9780170465366
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Question 15 (3 marks) (000

A decreasing exponential function of the form y = ae™* + b has a horizontal asymptote at
y = =2 and passes through the origin. Write down the equation of the function.

Question 16 (1 marks) (XX
a A cubic function of the form y = a(x - b)(x - ¢)(x - d) has x-intercepts at x = 3 and x = 2,
and passes through the points (0,5) and (1,1). Find the equation of the function.

2 marks
b Hence sketch the function, labelling axial intercepts. 2 marks
Question 17 (3 marks) (X3
If u(x) = 3x - 1 and g(u(x)) = (),
a find the rule for h(x) = g(u(x)) 2 marks
b find h(2). 1 mark
Question 18 (6 marks) (XX
The graph of f(x) = ( ._23),_ + 1 is shown below.
y X T 3
61
10
a Sketch y = f(-x). 2 marks
b Sketchy=f(1-x). 2 marks
¢ Sketch y=—f(-x). 2 marks

Question 19 (3 marks) X3

The coordinates of A and B are (~6,7) and (2,-9), respectively. A line that is perpendicular
to the line y = —4x + 1 passes through the midpoint of A and B.

Find the equation of the line.

9780170465760
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Question 20 (5 marks) xxa
a Sketch the graph of

-4, x s -1
y=] x+1, -l<x<3
2

~Zx+6, x=z3
7,

labelling the coordinates of any axial intercepts and endpoints. 3 mark

b Evaluate f(-2), f(0) and f(6).
¢ Find the x value(s) for which f(x) = 1.

I Mdrk

Multiple-choice questions

Technology active: 50 questions
Solutions to this section start on page 208

CHAPTER 1 - EXAM PRACTICE

Question 1 I

The linear function shown has a gradient of
A -3
B -1

C 1
D 2

E 3

Question 2 Ol

The quadratic function shown could have a stationary point at Yi
A (0,3)

B (0.5,0)
C (0.5,1.5)
D (1,-1)

s
n

I
]

L
-1 |

E (1.25,-1)

Question 3 NN
Which of the following is not a function?

A Sy
: ::x,y).y-x’"—:%x} B {(x,y):y=-3x -1}
X¥):y=3x—
yhy=3x-1} D {(x,y):(O.l).(1.2)‘(2.5),(4,17)}
E {(xy):y=+J/x+3)
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Question 4 CTH

A possible equation for the graph shown could be
A y=-(+Dx-Dlx+D)
B y=(x+Dx-1)

C y=dx+ )x-1Y

3 2 *
D y= -(_\'+ U-(.\" l)(-\-’?') !
E y=-2(c+ Dx-1)
Question 5 [N
Thein\'erseof{(-l“i).(ﬂﬁ)-(1’1)'(2"1)}15
A L1012 B {4,3,1,-1}
C {(4‘_1)‘(3'0)‘“)1),(_1'2)] D {(2)"1):(1,1),(0,3), (—1,4)}
E {(-1,4),(0,3), (1,1, -1}
Question 6 [
If f(x) = 0.5x - 3, then the rule of the inverse function f s
AFW=543 B f(x)=%-3 C fMay=—1
2 2 0.5x -3
D [x)=2+6 E f'l(x)=%6—
Question 7 [T
If :(0,3) = R, where f(x) = 0.5x - 3, then the inverse function f “!is defined by
o X _
Aj 1(x)=-5+3,x€(0,3) B f ‘(x)=§-3,x€(o,3)
-1 1
Cf W)= go 3 *E153) D f'(x)=2x+6,xE(0,3)
E f7(x)=2x+6,xE(-3,-15)
Question 8 O
The range Of{(L)')i)' =-\9- xz} is given by
A [-3,0
1 B 10,3 C (-3,0) D [-9,0] E (-,3)
Question 9 [N
Th L 1
egraphofy= o + 2 has asymptotes at
A X=2,)1=§ 2
2 B x=-§,y=-2 C x:-%,y:Z
D x=é,y=2
2 E x=5,y=2
Question 10 (o |
Iff(x) = -
£/ x-1 1, then the maximal domain is
A {xx>1) B {x
Xix<]
) C R\{o} D R\{1} E R\{-1)

4750170465
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Question 11 (00
X

—c2 + 1 cuts the x-axis at

The graph of y = ‘ ‘ ;
1 D log(2) E log (1)
Al B O C log, (2)
Question 12 0 | . L
The coordinates of the point of intersection of the graphs of y = 3¢ " + 2and y=5arc
E (50)
A (0,1) B (0,3) C (0,5 D (0,7) 2
Question 13 M
[ff(x)=x+2andg(x)=r7, then g(f(x)) equals |
42 B x' C (x+2)
A X+
D x+4 E £ +d4x+4
Question 14 OO | h
If f(x) = 2x + 1 and g(x) = 3log, (x), when testing the existence of f(g(x)) it 1s true that
A R\{OJCR B (-,1) ¢ R\{0} C RCR
D (0,%0) & R\ {0} E RCR\{0}
Question 15 Ol
The period of y = 2sin (7zx) is
Al B 2 C % D n E 27
Question 16 [N
The period of y = -3 tan (7zx) is
Al B2 C % D E 27

Question 17 M
The graph shown could be modelled by which of the following ¥

functions, where a € R? 4

A y=a(x-27%+3 )

B y=ax(x—l)2

C y=a(x—1)2+2 —l4 ! —12 l Y é ' ;X
D y=a(x+1)3+3 -2

E y=2a(x—l)2 _4

Question 18 (XX]
The transformations required to changey=Vx toy=2+3Jx~1 are

A dilation by a factor of 2 from the x-axis, translation of 1 unit to the right, and 3 units down
B dilation by a factor of 3 from the y-axis, translation of 1 unit to the right, and 2 units up

C dilation by a factor of 3 from the y-axis, translation of 1 unit to the left, and 2 units up

D dilation by a factor of 3 from the x-axis, translation of 1 unit to the right, and 2 units up

E dilati ! i i i
ation by a factor of 5 from the y-axis, translation of 1 unit to the right, and 2 units up

9780170465366

relations and graphs

35

CHAPTER 1 - EXAM PRACTICE




36

A+ YCEUNITS3&4M ATHEMATICAL METHODS STUDY NOTES

Question 19 (e | '
Ify=g(x) forx€[-1,3] and y = h(x) forx€ [0,4], then y = 2g(x) — 4h(x) is defined for the domaiy
A x€(0,6) B x€(0.3) C xE[-1,4]
D x€[-2,0] E xE(-1,4)
Question 20 T8
A piecewise function is given by
x+2, x=s0

The value of f(3) is

A - 9

(%)
=~}
= | O
(@]
W
)
w
tr

Question 21 M

The graph of a function is shown. Which of the following is most likely to be the graph of the
inverse function?

:
154

10 1

T
-0 -5 5 10%

Question 22 LYY

If f(x) = —\/m -1, then the range of the inverse function f-1 is
A

(—OC, 1) B ("m,—l) C (—1,0'3) D [_4,00) E [__2, 00)
Question 23 00 |
The graph of y = 2(2*-1 _
\ 8 : oFy =22") - 8 has v and y axes intercepts, respectively, as

X=3,y=-7 1

1 ’ x=5)y=_4 C x=1y=-8

D x= >’ y=4

E x=7,y=-3

65
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Question 24 [XXJ 1 . ‘
Let f(x) = - 2xand g(x) = e for their maximal domains.

f(x)4

5 10X

To find f(g(x)), the incorrect statement is

A dom f(g(x)) =dom g=R\{0}

B dom f(g(x))=domf=R C dom f=R,ran f=[-1,%)

D dom g=R\{0}, ran g = (0, ®) E f(g(x)) is defined since (0,2¢) C R

CHAPTER 1 - EXAM PRACTICE

Question 25 T
The line 2y — 6 = x passes through the point (%b) The value of b is

11

A B - 11 13
4

2 c p 13 E 7
4 4 4

2
X" +2x, x=-1

The range of the piecewise function fx)= is

Question 26 [XX] {

2x7, x > -1

A (1) B (-2,%) C (-1,) D [-4,e) E [-2,%)

Question 27 [XYY

The rule of the image of y = x” when there is a dilation by a factor of 3 from
2

3

wire

the y-axis is

Wit
Wil

A y=x B y=x C y=3x D y=(£)

3 E y=(3x)

Question 28 XM
The period and amplitude of the graph of y =

| Period | Amplitude |
|

—3sin (2x) are

| o O w »

Question 29 m

The rule of the function y = _% when it is reflected in the x-axisiis

2
— 2

o B y~_2_ _ 2

i 4 v=x C r= /‘_x D )’:—1__

—-X

E yo__L

Vx
9780170465366
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Quesﬁonw[n

5 (7x) 15 snown.
The graph of y = sin (x) = €03 2x) is s

The range of the graph 15

A (=22} B [-1.125.2]
C -l D (-L125%)
E -1.2)
Question 31 T
The graph of y = 3tan (3x) for domain x € [0, 7] has asymptotes at
z 3 ey Ccx=Z,
A zs= __f.i .E B x 3 ] 2 3 6 2
1 33 E x=ZL 2%
D x=T7 373
Question 32 (XX
The image of the point (~2,3) under the transformations:
reflection in y-axis, then dilation by a factor of 5 from the x-axis, is
A (2,53 B (=23 C (-10,3) D (2,15)
Question 33 XX
The equation of the graph shown, where a is positive, yi
could be given by 4
A y=-ax'l(x-2) 2

B ;,'s_,-(“(x_a)
C )"(11(1-'2);
D y=x(x-a

E )«':af(xﬂzji

Question 34 (XX

I'ne graph shown is of the form y=asin(n(x - b)).
The graph has the equation

A y=25n(3x-m)

B y=-2sin(3(x - )

C y=-2sin(3x)

D y=-2sin(2(x- M)

E y=sin(3(x- )

Mlg’

E (-2,30)
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Question 35 L]

If f(x) = 3log,(x - 2), then which of the following statements is not true?
A 3f(x+ 1) has a vertical asymptote at x = |

B f(x- 1) has a vertical asymptote at x = 3

C f(x) + 1 has a vertical asymptote at x = 2

D f(x)and 2f(x) have the same vertical asymptote at x = 2

E f(x)and f(3x) have the same vertical asymptote at x = 2 é
Question 36 ] :
The graph shown has the equation :
<
.3 B y=3tan(3x) :
A y=tan ( : )
C y=3tan(2x) D y=tan(3x)+2

E y-lan(—'g-)+2

Question 37 XX ) o
If f(x) = 10x - 2 and g(x) = f(f(x)), then the rule for the inverse function g ™' is given by

Aglm-=, U

+ — B g '(x)=10x-2 Cg (x)=
100 50

1

-1
D g '(x) = 100x - 22 E g 0=

Question 38 [T ]

A possible equation for the graph below, where m, 1 > 0, is

n R 7
A y=m+—= B y=m . _\
" " -—
= - - D y==-m
C y=m 2 Y 2
E y-—;"z-—m

Question 39 (XT3

The graph of y = —cos [4x - has been transformed from the graph of y = cos {x) by
grap y 5 grap J )

A areflection in the x-axis, dilation by a factor of% from the y

-axis and a horizontal translation
of  units to the right

B areflection in the x-axis, dilation by

1 .
a factor of 7 from the y-axis and 2 horizontal translation
of - units to the right

C areflection in the x-axis, dilation by a factor of 4 from the y-axis and a horizontal translation
of £ units to the right

D areflection in the x-axis, dilation by a factor of 4 from the ¥-axis and a horizontal translation
of Z units to the right

areflection in the y-axis, dilatio

n by a factor of% from the
of% units to the right

X-ax1s and a horizontal translation

Y780 704559,
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Questionw@ o he x-axis and reflected i

The function [(x) = 3x° is dilated by a tactor of 2 from the x-axis eflected in the y-ayi i,
. i . e . 5 N ]S

translated 1 unit down. The image equation that results

A y=6x B y= 3w C y=3x"_]

D y=6x -1 E y=-6x-1

Question 41 [

The graph of y = log, (x) has been transformed to the graph of y = log, (5 — 2x). The transformatiop
required were

A reflection in the y-axis, dilation by a factor of 2 from the x-axis, translation of 3 units to the |efy
B reflection in the y-axis, dilation by a factor of 2 from the x-axis, translation 0f3 units to the right

C reflection in the x-axis, dilation by a factor of 2 from the x-axis, translation of 2 units to the right
D reflection in the x-axis, dilation by a factor Ofi from the x-axis, translation of% units to the left

E reflection in the y-axis, dilation by a factor of 1; from the y-axis, translation of 2 units to the right

Question 42 00

The transformation which maps the curve with equation y = sin (x) to the curve with equation

¥ =2sin(x = 3) + 1 follows the mapping notation
A (ny) = (x+3,2p+1) B (xy)—=(x-3,2y+1) C (xy)—=(x+3,2y-1)
D (x,y)— [.\' +3,

\

o | —

)'_l) E (.\',)r)—;(x_}’l‘))ﬂ_l)

Question 43
The range of y = 11 - 4cos ((3 - x)) 15

A [-11,11)

B (7,11 C [7.15] D [15,24] .
Question 44 [T

A model which fits the graph shown is of the form f(x) = A'sin (nx) + B. )
The values of A, n and B, respectively are 5

=-2,1.4

-2,1,6

(3%

A

B

C -2,276
D 2216
E

2,18

-
T TX
LT |
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Question 45 (00 0]

For the transformations in the order

dilate by 2 units from the y-axis

. reflect over the y-axis P
« translate by 1 unit in the negative direction of the x-axis, 1-2-
o
the image of the curve with equation y = s <
a

¥ l
P E +1)° B y= _e+ 1) C y=202x+1)" ]
AY="T6 TS # =
4 ]
(x+1) (x+1) x

D y="~—-—"+ E y=——"--
4 4 @
-
o
<
x
(&]

Question 46 [XXJ

y=ax"e”™ + b could be given as a possible model for the amount of medication remaining in the
bloodstream after a dose of medication.

For the valuesa =2 and n = % the graph goes through the points (0,1) and (2,2). The values of kand b are

o+ |

3
A k=2b=1 B k=%lng‘,(2),b=l C k=2log. (2),b=log,(2)

b=2 E no solution

Question 47 [XXJ

The graphs of f™'(x) = V2x = 1 and f(x) are given. Yi
The point(s) of intersection belwccnfzuldf’l is/are ‘
=
A (-V2,V2) i
B (2+2,V2) f
C (2,2 "
0.4)
0.5 |
D (1,1) and (l,l) - l)l
2’2 o, ' T T TR
| _“)J
E (L1) :
T
Question 48 [T 10
The equation of the graph shown could be "n

A y=3log,(x-2)
B y=-3log (x)+2

Cy=-3¢"+2

2
.

D y=-3:42

E y=3¢"+2

97B01 70465265
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Question 49 h_,q

i it 2,3),(5,7)is
“The equation of the parabola that joins the points (0. 1) (2:3),( )

; 3 v+ 13x+1 C oy
X 4130415 ja e oAt T ya3X _x 1
Ay ok 15 8 2%
15
' 7x 9 5 17x 23
Dy=-3*% 7% T T a6
Question 50 [0
The equation of the graph shown could be I
2) i‘ o~
) 3 2 N
Ay=x B y=x C y=x 2{
D )'=1.\; E }'=.\‘; 14
-3 22 :l: 123 4%
2
-34
—4
'

Extended-answer questions

Technology active: 5 questions

Solutions to this section start on page 211

Question 1 (15 marks) [X 30

A polynomial is defined as P(x) = ax” + bx’ + 2x + 10.

a  Itis known that x - 2 is a factor of P(x) and that if P(x) is divided by x + 1, the remainder
is =3. Show thata = 17 and b = Ry

3 marks
2
b Hence find the solutions for the equation y = P(x) = (. 3 ks
¢ Sketch the graph of y = P(x), labelling the coordinates of any axial intercepts. s
A .ﬁcciion of the graph drawn in part crepresents a proposed ski slope, where y metres is the
height above ground level and x metres is the horizontal distance from the end of the ski slope.
The ski slope ends at the point (0, 10).
s e o N 53 17 5
Consider f: [0,5) — R, fix) = 5,\-‘ - ?.\" +2x+10
d Find the maximum height of the ski slope. o
o A ark
¢ How high will the engineers haye to build the platform for the end of the slope? o
f The engineers do not i i
5 permit the ski slape to b if the S nd. :
Will the ski slope go ahead? riobepensd ifthe pathigoss indergra 2 mark®
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Question 2 (10 marks) [OCM

A jet of water from a hose is pointed over the fence by children into their neighbour’s garden.
The water stream from the hose starts at a distance from the ground of 2.88 metres. Amy, who
is holding the hose, is standing at a horizontal distance of 14 metres from the fence. The water

goes over the fence and lands on the other side in the neighbour’s garden at a horizontal 5
distance of 4 metres from the fence. o
=
5 . . : O
a Use the function i(x) =a + b(x + 6)" to model the path of the water in the air, where a and g
b are constants and the variables, /1 and x, are in metres. Find the values of @ and b. 3 marks a
=
b Sketch the function /i(x) = a + b(x + 6)° that models the path of the water in the air, with ;f
. . : 5 L (1
your values of a and b. Use the domain x € [-14,4]. 2 marks |
¢ The neighbours are sick of the children next door and have built a fence that is 5 metres =
high. Will the water go over the fence? Why/why not? 2 marks g
<
d There are power lines above the childrens garden that are 10 metres off the ground. Will the =
water hit the power lines? I mark
e The children’s dog likes to jump up and lap at the water in the air. The dog, Scruffy, can
jump 2 metres in the air to reach the water. Where does Scruffy manage to drink the water? 2 ma rks
Question 3 (12 marks) [
a If3x +ax’ +5x=3(x+b) +¢ findall possible values of a, b and ¢. 4 marks
b Letting f,(x) = 3(x + b)" + ¢, and using values from part a, where b <0 and ¢ > 0, find
I mark

the x coordinates of the point(s) where f(x) = 0.
Letting f,(x) = 3(x + b)* + ¢, and using values from part a, where b > 0 and ¢ < 0, find

the x coordinates of the point(s) where f(x) = 0. 1 mark

d Hence, find where f|(x) = f5(x). 1 mark
e Sketch the graphs of f,(x) and f,(x) on the same axes, labelling point(s) of intersection. 3 marks
f  Sketch the inverse of graph f,(x) on the same axes, labelling point(s) of intersection. 2 marks
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i arks) (X3 :
Question 4 (9 mar _ = -kt .
The temperature of a cup of tea cools according to the rule T. .To x 27, where T'is the
temperature in degrees Celsius and £ is time in hours. The original temperature of the cup
emp
of tea is 90°C.

a Whatis Ti? -
Tt takes 30 minutes for the temperature to halve.
b What fraction of the original temperature is the temperature of the cup of tea after

60 minutes?

3 marks
i ?
¢ What is the temperature of the cup of tea after 60 minutes?

1 mark
-k .
d A different drink’s temperature follows the formula T = T} x 2 "+ 20, where Tis
the temperature in degrees Celsius and ¢ is time in hours. It takes 20 minutes for the

temperature to halve and the original temperature of the cup of tea is 90°C.

Find the value of k in this case, giving your answer correct to two decimal places. 2 marks

The formula is changed to suit another drink. The graph of T= T, x 2™ has a sequence
of transformations applied to it, in the order given.

The graph is translated 15 units in the negative direction of the ¢-axis.

Itis then translated 7 units in the negative direction of the T-axis.
¢ Itis then dilated by a factor of 5 from the t-axis.
It is then dilated by a factor of % from the T-axis.

The graph is then reflected in the T-axis.

4]

7 ma ks
After all these transformations are applied, what is the new rule for T(£)? s

Question 5 (14 marks) [XI

Consider the function f(x) = ae"* + ¢ where a,cER.

3 mkll'l’(-i
a  State the type of function and the domain and range, in terms of c, of f. .
b Find the values of g and ¢ if f(0) =2 and f(-2) =0,

2 marks
C

wark
Define the function fin the form f: dom — Rf(x)=... y
d

Sketch the graph of flabe

lling axial intercepts and the equation of the asymptote.

3 marks
Find 2 marks
ind the rule and domain of the inverse £ of the function 1 Jark
. ) ] nK
Hence find the points of Intersection, if any, between the graphs of f—l and f.

7 mart?
Show your answer to partfon a graph,




—-—'——f

81
ture
UNIT 3 / CHAPTER 2 Area of Study 2: Algebra, number and struc!

Exam | practice

Short-answer questions

L
i o
Technology free: 22 questions 5
Solutions to this section start on page 21 5 g
=
Question 1 (2 marks) (00 | g
Solve for x: //9x — 4 = 2 ;l
3
Question 2 (3 marks) (XX3 5
o
For the quadratic function shown, find g
o
y
10
54(0, 4)
(1,0
5 ;o ir

a the value of A so that the maximal domain, in the form of [A, ), will allow the inverse
function y™' to exist

1 mark
b the rule that defines the function y'. 2 marks
Question 3 (1 mark) NI
Find the remainder if the polynomial P(x) = 55 — 18x + 2x* - 3 + x* is divided by x + 2.
Question 4 (2 marks) (00 |
_Iflogg () = log, (x) + log, (p), write an equation relating x, y and p that does not
involve logarithm:s.
Question 5 (1 mark) o |
Evaluate -10i3(2—7).
log, (9)
Question 6 (2 marks) @ &}
Solve the €quation sin(x°) = \/—15- for 0° < x° < 180°.
Question 7 (3 marks) (o0 |
The hej i
wh;:e:g'hf of water in a dam can be represented by a curve of the form y=acos(kt) + c,
vy 1(;5 tI}l'll day.s after some rainfall. At t = 0, the height of water in the dam is 20 metres.
dam § b’ e height of water in the dam is 60 metres. At { = 20, the height of water in the
S back to 20 metres for the first time since t = 0.
3 What is the valye of k?
5 l . V
b What i the value of 42 e
¢ What s the value of ¢? e

97801 70465366

1 mark
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Question 8 (1 marks) 0=
2

Solve for x in the equation log, (x7) = 2

Question 9 (2 marks) o9 |

Find the rule that defines the inverse of the function f(x) =3+ log, (x +2).

Question 10 (4 marks) oo
For g: [D,*) = Rglx)=(x- 2 +3,
a find the smallest value of D such that g exists

2 mak,

b defineg™(x). 2 marks

Question 11 (4 marks) X3
£ f(x) = * and g(x) = log, (x - 2), state, with reasons, whether or not the functions

flg(x)) and g(f(x)) exist.

Question 12 (2 marks) (08

Solve the equation P-x-x+1=0.

Question 13 (3 marks) (X3
Find the value of x such that 9" - 2(3*') + 9 = 0.

Question 14 (3 marks) (X3
Ifi(x)=x'+1 and g(x) =Vx -1, define g(f(x)) and f(g(x)).

Question 15 (3 marks) (X3

Find the exact values of x in the domain 0 < x < 277 for which 2 sin> (x) —sin(x) -1=0.

Question 16 (3 marks) o3
A sinusoidal curve of the form T = asin (nf) + b could be used to model the rise and fall of

temperature on a newly-discovered planet. The temperature hits a maximum of 100°F after 1.5
months, and reaches the minimum of 40°F three months later. Find the rule that best models

this data, where t is the time i months,
Question 17 (6 marks) 00 0]

: arks
a Find the general solution to the equation sin (2( T 3

3
b Hence, find all the exact solutions in the interval (— |

Question 18 (6 marks) (000

Find the v ; jons:
e value(s) of k for which these simultaneous linear equations have the following solutio™®

(k-1)x - 2p=6
~X+ky=3
N 5 m-jf}\s
2 aunique solutipn - :
A
b no solutions v
ks
!

¢ infinitely many solutjgng
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Question 19 (2 marks) XM
er when the polynomial Q(x) = 2 0524+ 7x - 3 is divided

Find the quotient and remaind
by x - 3.

Question 20 (3 marks) X
[f3x—4x+1=alx+ b)? + ¢, find the values of a, band c.

[

(

c

Question 21 (3 marks) X3 E
Find the value(s) of k for which the following simultaneous linear equations have 2
a unique solution. l?
o

kx-9y=>5 :
x-ky=k ;

<

i

o

Question 22 (3 marks) o

Find the value(s) of k for which the following simultaneous linear equations have

infinitely many solutions.

kx-9y=5
x—ky=k

Multiple-choice questions

Technology active: 48 questions
Solutions to this section start on page 218

Question 1 [

The linear function shown could have the equation
A y=2x+4

B y=2x-4 2
C y=-2x+4

LASNRLASL AN B A B B B |

T 7 T
—4 -2 2 4 *
-2

D y=-3x+3

E y=3x+3
-4

Question 2 [REE

The quadratic function shown could have the equation
Ay=2243

B y=(-05)+15)

Cy=a(x-12,

D},=(x_-1)2_l _(;‘|5||| lrllo-lwslll‘z Q

—2

E y=x2_1 ,

-4

9
Y7801704655




B4 A+ VCEUNITS 3 &4 MATHEMATICAL METHODS STUDY NOTES

Question 3 |/ Sl

Which of the following 1s not a polynomial?

A flx)=1+2x B f(x)=-3+dx+ 20 C () mtx s o
1

D flx) =2 8% E f(x)=-;_-+x~2

Question 4 TIEE

HP(x)= 25 + 7x - 5, the following correct statement is

A P(1)=0 B (x+1)isafactor

C P(-1)=0

D Px)=-20y+7(1) -5 E (x-5)isa factor

Question 5

Let Q(x) = o3+ dx-4

The graph that best represents this polynomial is

TR
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Question 6 (00 |

x). The ather factors are
One factor of the polys

Jomial Q(x) = —x" = 2x" + 35 4 Ax ~ 4 is (1
( ) (x+2) B (x- 1) =x)(x+2)(x+2) C (x— 1)) —x)x 1)
A (x- +

D (x- D+ 2)x+ 2) E ~(x+2)

Question 7 [II )
I Plx) = =2(x = 3)(x + 2)(x = 5), the y-intercepl s at

A (0,~60) B (~60,0) C (0,-30) D (0,30) E (0,60)

Question 8 (o |

Ifax?-3x+ 1 =d(x - b)? + ¢, the values of a, b and ¢ are

- 7 . o _ ;5 7
A a=4,b=3c=1 B rl=4-,b=J§,r.=i-(; C a 1, b "‘5'( V3
3 7 3 7
= =—,C=-— E a=4,b==c="
Da=4,b ]6'L T a 3 T
Question 9 N
If (ax + b) is a factor of P(x), then
A P(-b)=0 B p(—;")=o C ,,(é)=(, D P(a)=0 E P(EJ:u
a a b

Question 10 [N

If we divide the polynomial P(x) = x* + x* - 5x + 7 by (x + 1), the remainder is

A0 B 4 C 7 D 10 E 12

Question 11 [XYY
Iff(x) + f(y) = f(xy), the rule for f(x) could be

A flx)=x B f(x) =y C f(x)=¢"

D f(x)= log, (x) E f(x)= 1
x

Question 12 oaxa
IEf(x) Xf(y) = f(x+ ¥). the rule for f(x) could be

A flx)=
fx) =x B f(x)=x’ C flx)=¢"

D -
J(x) = log, (x) E f(x)= ;1(.

Question 13 E.

Considerf; (~o,A]

g > R, f(x) = x* + 4x. The maximal value of A for the inverse [ to exist is

B -2
Cco D 2 E 4
Questign 14

Considerf: (~,1) - R, f(x) =

S
X" — 2x. The rule and domain for the inverse function /' 15
B f‘l():) =l1EJx+1,x€E (-=,1]

D /() =1-Vx+1,xE (=1, )

A -1

f (X)=1+\/x+l,xE(—°° 1]
C 71 ’

f (x)=l—\/x+l,xE(—-w ~1)

85
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Question 15 [0

For the function f: (-o2,0] = R, f(x) =2~ 4, the point(s) of intersection, correct 1 o

between fand ™ is/are CCimy) bl
. Ce,
A (-156,-1.56) B (1:56,1.56) C (-1, _, 56,
56) ang
>
Question 16 A ) i
The graph shown has the equation y = 2a°(x-1)"wherea €R.
The point(s) of intersection between this graph and the graph 4
of y =2 is/are ]
.|
fa-1.) (a+l B (9_‘_1)4),(“_"1,2) 27
A (o) i :
W
a-1 a+l atl a-1 2
C (“_'_ __) D (0,——),a +1, (0, ) 1 2 h
a a a a ~2]
(La-1 a+l ]
E 2,“—), (z—) ]
( a a 4
Question 17 TR
Written in radians, 25° is
T S
% L C 0.436353 D 0.44 g 4500
g
Question 18 R
Written in degrees, 117 is
) 2
L B 150 °
2160 C 25 D 45° E 90°
Question 19 [
71
sm(—z—J =
A -2
B -1 Co D 1 E 1
. 2
Question 20 o |
cos IT_I‘ B
\ 2
A -
2 B
! Co p L E |
Question 21 (o ] 2
ffly=-2/573
%+ 2 ~ 1, then the pp: ) Rt
A (-2,0) point(s) of Intersection between f(x) and the function § (x) ="
B (2,0
D (-2,-1)ang (-2.q) ) C (-2,-1)

E (2-1)and 2,3)
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Question 2 08 fy= 2(2¥"") - 8. Its inverse graph has the rule
id r the graph oty
Consl = 0 C A1 logg(x +8)
Jog, (X + 8) B y ' =log(x+8) Y= log,(2)
A Jog. (2)
E y" =log, (x - 8)
=+ 4)
py = Ioge(2
ion 23 (XX
Questwﬂ 1 p - ald .
_ 2 for a maximal domatn.
Let f(x) = ¥ - 2xand g¥)
g(x)
Sx),
10
Sd
-4 =2 2 4
_.5-
_10_
g(f(x)) is
1
. B ) = ———— for x € R\{0,2}
A U= 757 for x € (0,) U =575
1
1 = for xER
-——* _forx€ER D g(f(x) 5 o
C g(f(x) 2 Py x - 2x
E g(f(x) =x"-2x"for x € (1, )
Question 24 NN
The line 2y — 6x = 3 has an x-intercept of
9
A x=-3 Bx=—% Cx=—% D1=5 E x=3
Question 25 X
An equivalent expression for sin (%ﬂ) is
A sin|Z in (2% big il E —sin|Z]
sm(G) B sm(é) C cos 6) Dcos(S) Sl )
Question 26 [XI
An equivalent expression for log, (25)=2is
A X=2s5 B 2°=25 C logs(25)=2
D >
log, (25) - x E 5°-25
Question 27 o |
LRI T 9, then x equals
A x=2 -
B x=25 C x=3 D x=9 E x=25

CHAPTER 2 - EXAM PRACTICE
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Question 28 8@

N
Fe 18
N ‘1on _\) -
The maximal domain for the Tunction /( J'\
C xe-2
A a0 B oyve-l
! >
Question 29 T o
! s sin (X) - cos(2x) 188 !
he graph oty = sin( J'
1

D x=0

i or the ain (o is/are
I'he solution(s) for the equation y = 0 for the domain (71, 2r)

270
J - u 22
Y ¢ L C x=
A xe » B x 2

3" 25

Question 30 [XXJ

Ir o
D X"‘E E .

A simplified version of the expression 2log, (x) = log, (x + 1) + 2logy(x +4) is

N l ' '\,.3 o4 AE B l07 '\,J('\_ + 4)2
# nb“ _‘-\_‘i"l Eﬂ X + 1

, X+ dx E 8x
D log, (_.\' oy ) log, il

Question 31 [T
To make d the subj

Ad=ax'+) Bd=ax’+b-¢

D ¢-% b E b=cd- oy’
4
Question 32 _

The solutions to the simultaneous equations

X+y=5
2.\'-y=]
are
A (23 B (l 9)
2’2
D (=2,7) only 37
E (E,E) only

C x(x + 4)?
x+1

; 2 . is
ectin the literal equation ax® + b = ¢d, the answer is

2
ax“ +0b
C d=-—c——

3 Z)
C (-2,7)and (z’ 2
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3 (OB

Jown has the equation f(x) =

wijon 3
Questlo 2sin (3(x ).

‘The graph ®

-
L

h m.mhurt""‘”!““““-“' for the equation f(x) = 2 in the domain (-, 1) is
¢ :

B 1 C 2 D3

A0

Question 34 X3
rse of the function f: R — R, f(x) = -3

The inve
B [:(32) =R/ '(x) = log, (x - 3) - 2

A f":R—-vR,f"(x)-lng,.(3—x)—2
C f":(-w,—?x)—'R.f (x) = log,(-3-x) -2
E f":(—°°,3)—'R,f"(x)m—logt.(x—B)—2

D fhiR—=R[(x)me =3

Question 35 [(XX3

For f(x) = ¢* which of the following is correct?

A flxy) =f(x)+f() B f(x)f(y)=f(x+y) C fx+y)=f()+f(y)
D f(x-y)=f(x)-f() E f(x)=/(y)

Question 36 XX
Iflog, (y) = % then 2log, (") equals

Al B L C2 D3 E 4
8 2

Question 37 XX}

If (log; () = log, (x%), then x is equal to

A lor2s B Oor3 C lonly D lorl25 E lor5

Question 38 XX
IfN=Ae®and N =4.12 when ¢ = 2, and N = 2.62 when t = 5, the values of A and k, respectively

(correct to one decimal place), are

A A=56,k=02 B A=56k=-02 C A=54k=0.1

DA=5.4,](=0'2 E A=l.5,k=0.5

Question 39 o

T i .
he solutions to the equation sin” (277x) = % for x € [0'%] .

- ; 1 11 1

_ B = E o E B
: x=013,037 C «x 5 D x=23 3
7801 J”-lh';\b[:
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Question 40 08 |

vy simplifies to

2 PAY D
+\ C = X
A B L”‘ N B Ly ‘
X \ S
Question 41 [T
A system of linear equations is
+dy+1=0
ox+8y+2=0
The graph of these equations has
» B one point of i .
A o points of intersection P mte"S@Cllon
C an infinite number of points of intersection D two points of intersectigy,
E three points of intersection.
Question 42 [XX |
For what value(s) of k does the system of equations
kx+4y=1
(k-Dx+ky=2k
have no solutions?
A kER{Y B kER\{-2} C k=4
D k=2 E kER\{x2}
Question 43 [
16 f(x) = 3log, (x - b) and f(2) = 6, then b equals
4
: 3 M
Ab-d B -4 Ce-6 D 2-¢ E 4-¢
Question 44 (XX
If 5% = 10, then x is equal to
' 1
" i +2 C logs(10) -2
logy, (5) log, (5)

D 2+logy,(5) E log,(5) +log,(10)

Question 45 (XX
The simultaneous linear equations

(k-3)x-5y=-2
-2k + 2)y=-4

have infinitely many solutions for

A k=4 B k=-2 C kER\{4
D kER\[-2)

E kER\{4,-2)

q7ant ™
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on 46 OXX3

“ . equation sin (x) = 11s
’ | solution to the equation sin (
Al general s -
T'he 8¢ | N
B _’_+2ur(.nE/ C o
n J__I
A
z E 177— +2na, n€ER
i nE’z :
+ N,

D7

on 47 m]

Questi ) “the graph shown could be N
i “the inverse of the graph
o aquation of the inve )
['he equd ‘
2- ,\‘) B y=-3log (x)+2
A y=log (=37 )
D ) = _3¢,'\ + 2
Cc y=3¢"+2 ) | .
E y= 3¢+ 2

Question 48 XX3

1 T T ki sver 1 > . -
The temperature of a hot chocolate cools according to the rule T'= T, x 2", where T 1s the temperature
in degrees Celsius and ¢ is the time in minutes. If it takes 20 minutes for the temperature to halve, what
fraction of the original temperature is the temperature of the hot chocolate after 60 minutes?
C 3 D L E

|
l i
A B3 4 16 8

-

Extended-answer questions

Technology active: 6 questions
Solutions to this section start on page 222

Question 1 (10 marks) XX
Two lines are defined by y = 3x — k and y = 3kx + k for their maximal domains,
where k is a real constant.

a  What are the value(s) of k for the two lines to have no point of intersection? 3 marks
b Ifthelines y = 3x - kand y = 3kx + k arc now perpendicular, show that the value

of k is equal to —%. I mark
. 1 . . . . .
¢ Hence, using k = -3’ find the coordinates of the point of intersection of the lines. 2 marks

d  Sketch the graphs of the lines y = 3x + % and y = —%x - é labelling the point of

intersection found in partc. 2 marks
e Fj ; . . . . .
nd’the area of the shape bounded by the line with the —ve gradient, the line with the +ve
gradient and the x-axis. 2 marks
TR0 704055,

m_
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Question 2 | maT oxa ‘

| tat hoth x — 2 and 2x - 1 2r¢ factors of f(x), and when f(x) is dj\.
a It s known that both x — =2V

a ided ,,, L
the remainder 15 6. Find 4, and ¢.
b Hence, fully factorise f(x)-

¢ Sketch the graph of f(x) for X £ 1-2.2]. labelling exact x-Intercepts as well as 1}, turn;p,

Soints, cofrect to two decimal piaces
4 Find 2 new function. g(x) if it 15 the image of f(x) after it is translated 2 ypjy in the
ind 2 new function. g1 X5 iy ° -
%4 i the ~ve direction of the y-axis, and then dj -
dsrection of the z-axis, ; Unis i th ilated by 2

‘ Uh';*_-_
from the y-axis.

£ spress this new function, g(x), 1n fully factorised form, hence showing that op,
€ ) 4! s n <

. - - ”‘dr;_[:c
f2ct07 has rational 100ts and the other quadranc factor has irrational roots,
2CHOT rat q

f Sketch 2 graph of g(x). labelling all axial intercepts.

Question 3~ marks) (X0 -
Sue 15 throwing 2 iavelin in an athletics event. She starts with a long run up before she throw
her iavelin, modelled by the quadratic function below.

y= 0250 +14.75x - 187

She runs for 19 metres with the javelin held above her head ata height of 3 metres from
the ground.

Sue's run, then throw. can be described by the piecewise function below.

r 3 0<sx<19

f(;(;:J
025 +14.75x-187 19=sxs A

Why is it important to use the signs < 19 and 19 = in the written piecewise function? | mark
b Find f(10).
¢ Find fr20).

Find the point A, correct to two decimal places. { e

Sketch the piccewise function that represents this run and throw labelling with coordinates,

correct to two decimal places, all significant points: turning point, cusps, end points and
axis intercepts.




. g saz Q0
ucsu'on4 L ocies of animals. foxes and rabbits. T
mfrcareom- w0 Species

are their Prey.

and r¢bb ts increzse 2nd G de

d the rabbits

sioms of ioxe‘ 21

(20,700, and one point of maximum

oint of minimum fox Pf)puianon
Orrlo pbf)f); are also shown 07 the graph.

has been drawn 10 scale.
The gr2ph

p (number of indriduals)

i
4000 =

3500 -
3000 ~
2500

2000 -
1500 -
1000 —

5 1 - [/, PRSP
o0 120, 700) fox populan

i

0
0 20 40 60 &0 100 120 140 160 180 00 220 240 260 250 300

-
4

The population of rabbits can be modelled by the rule r(t) = 1700sin| = | + 2500

al)

a i 97% State the initial population of rabbits.
ii '89% State the minimum and maximum population of rabbuts.
iii 84% State the number of weeks between maximum populations of rabbits. I mark

The population of foxes can be modelled by the rule f(t) = asin(b(t - 60, - 1600.

¢ 38% Find the maximum combined population of foxes and rabbits. Give vour answer
correct to the nearest whole number. ! mark

d '57% What is the number of weeks between the periods when the combined population of
foxes and rabbits is a maximum? | mark

W
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bcd
Question 5 (8 marks) EEYA - 2022 28Q4ab o0 |

1) 5 R, f(x) =log, (x+ )_10 (
Consider the function f, where J: (—-— 2) f g, -

Part of the graph of y = f(x) is shown below:

o —

a 82% State the range of f(x).
b i ‘@% Findf'(0).

ii &7% State the maximal domain over which fis strictly increasing.
¢ 2% Show that f(x) + f (-x) =0.

d 7% Find the domain and the rule of !, the inverse of f.

Question 6 (4 marks) [EEXY 2021 28Q5abed g

Part of the graph of f: R — R, f(x) = sin (%)+ cos (2x) is shown below.

g

—3}'[ \./ =27

a 7% State the period of f

61% State the minimum value of f> correct to three decimal places.

21% Find the smallest positive value of for which f(h - x) = f(x).

Consider the set of functions of the form & :R—=R,g,(x)=sin (5) + cos(ax), where 4
. .. . a
Is a positive integer. ’

d 8% State the value of 4 such that g_(x) = f(x) forall x

Fmggk ;‘
2 Marks
1 mark
I marl

3 marks

| mark
| mnrk

| mark

1 m;l!‘k

o780V 7"
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Exam practice
Short-answer questions

Technology free: 20 questions
s 1o this section start on page 224,

Soutic

Question 1 (2 marks) (0|
Find _‘iZ when y = 2xsin (3x).
dx

Question 2 (5 marks) (e oe)
For the quadratic graph shown, find

a the average rate of change between x = -1 and x = 1
b the average rate of change between x =0 and x =1

¢ therate of changeat x = 1.

Question 3 (4 marks) [OM

If y = xsin (x),

dy
find
a n d

»
b Hence, find an anti-derivative for f 2xcos(x)dx.

Question 4 (4 marks) [X3
Ify = xlog, (x),

dy
a find <.
in i
b Hence, find f’22log€(x)d.t.

Question 5 (3 marks) 00 |

Find Q when y = lﬂg&‘_)
dx Z

Question 6 (2 marks) (00 "]

F
ind the area enclosed by the curve and the x-axis for the graph y = —x* + 2%,

Question 7 (3 marks) (0. |
Our biorhythms ¢

an be r : . . t
is in days. What is cpresented by sinusoidal curves of the form y = sin (kt), where

the v. if
value of k if the gradient of the curve equals —mat t = 17

2 mﬂ[kg
2 marks

1 mark

2 marks

2 marks

2 marks

2 marks

TS
760" '




it 8(4mafk5) £

n
aue” a enclosed by the curve

The 27

of y= ¥* — 2x, the x-axis and x = 0 and x = 3 15 shown.

CHAPTER 3 - EXAM PRACTICE

. 2 marks
. Find the area as described.
3,2 dx. 2 marks
p Evaluate fa (" - 2%)
gestion 9 (3 marks) CX
< ose that the velocity (v m/s) of a particle, at time ¢ seconds (¢ = 0), of a body is given
E;E:/l;t) _ / — 6t + 8. The particle is initially 2 metres to the right of a fixed point, 0.
Calculate the distance travelled between 1 and 3 seconds.
Question 10 (4 marks) XX
2
Ifg: k4] = R g() =—(x=2)"+3
a find the smallest value of k such that g™ exists. 2 marks
b find the derivative of g'x). 2 marks
Question 11 (3 marks) o0 |
Find the derivative of v2x* + 4 atx=2.
Question 12 (4 marks) EXXJ
Find the coordinates of any stationary points in the function y = x* — x> - x - 2.
Question 13 (4 marks) £XXJ
Iff(x)=x’+ax’+ bhasa stationary point at (2,-3), calculate
a the values of @ and b. 2 marks
b the coordinates of any other stationary points. 2 marks
Question 14 (2 marks) X
Iff(x) = sin (g) find the gradient of f(x) at x = STH'
Question 15 (4 marks) EXXY
Iff(-l’) = :’C3 +1 andg(x) = /x -1,
a d
efine g(f(x)) and f(g(x)) if they exist. 2 marks
b find the derivati
vative(s) of g(f(x)) and f(g(x)) if they exist. 2 marks
guestion 16 (4 marks) oo |
V= (5x+2)4, calculate
2 the ;
N gradient of the tangent to the curve at x = 0. 2 marks
€ equat
Quation of the tangent to the curve at x = 0. 2 marks

97804 70&65366

hm_—,
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Question 17 (= marks! R

sketch the graph of the gradient function
pef 0y =f(x)is shown in the graph.

Question 18 (3 marks) (X3

a Find the gradient of the chord PQ to the function f(x) = 3x? + 2 if the e

of P and Q are -2 and -2 + h, respectively.

b Hence, find the gradient of the tangent at P.

Question 19 (3 marks) oxa
The graph of y = f'(x) is shown.

Sketch what the graph of the anti-derivative,
v = f(x), might look like.

Question 20 (4 marks) (X3

VCE UNITS 3 & 4 MATHEMATICAL METHODS STUDY NOTES
L a7 E

The temperature, T°C, on a mountain is related to height (h metres) by the rule

T=-0.002k> + 30, h = 0.

a Calculate the average rate of change of temperature over the first 10 metres.

b Calculate the rate of change of temperature at h = 10.

Multiple-choice questions

Technology active: 50 questions
Solutions to this section start on page 226.

Question 1 R

The derivative of the function f(x) = 2x* + 4x is

A flx)=2x+4 B f'(x) =2+ +4x

D f(x)=2x+4x E f'(x)=4x+4

Question 2 S

An anti-derivative of the function f(x) = 227 + 4x is

A y=2x+4 By=§+4xz
2

Dy==-+4 E y=dx+4

Question 3 XN
Iff(x) = 3Jx, then '(3) equals

A L2 n

O0rdinaye "

C f'(x)=4x

2%
Cr=Tg

+2x
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Question 6 00 |

(1,0)2

s

o -

-6
y
6~
4 -
24
(1,0)
T T
—6 —4

The derivative of the function f(x) = —x" — 2x° + 3x* + 4x — 4 can be expressed as
C (x-D(1=-x){x-1)

A (x-1)(x+2)
D

EE ’}r,,:! Y365

X+ 2)(x - D(2x + 1)

B (x-1)(1-x)(x+2)(x+2)

E -2(x+2)(x-1)(2x+1)
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~rz

e ’ _derivative can be expressed as
frix)=-2(x-3)x+20x-2}%
. X .4 T—'\’— C .
A - -4 -x-6x-10 Sl Al iy
D 2 < 24z E -12x=24
on 8 {-
Qusu : he xvalue Mmemd:emmthecunebammmmmls
if fix)=2x" - 30 +4,
- D1 :

A2 B 0 C3 E 3
Question 9 TN
4 _n(ax) equals
dx

cos3x Lxcos (4x) D —4cos 1
A fcosidx B —cosi3x C —fxcos(4x) (4x) E Lo
Question 10 [JIE
If f(x) = ¢, then f (x) equals
A 3y B -3 C -3¢~ D -3¢ E 3~
Question 11 I
ff(x) = £, then [ (5) eguals
A Bxem B -3 C 5~ D -3 E 3

Qnsﬁonl?._
The velocity (v m/s) of a particle at time (s} is given by v=F - £ + 4, £ 2 (. The rate of change
o*’mocr*':arf—a.s

5

A Imis B 8m/

w

C 16m/s D 2Im/s’ E Oms

Question 13 T
The graph shown has 71
A one stationary point
B two stationary poinis

X
C the shape of 2 parabola ’ \/

D alocel mazimum

E 2 negative gradient for x »

Question 14 5o |

Consider f: (4,2 R-f(x) =2 + 4 The maximum value of f is

A B o C2 D 12 E =
Question 15 o
Consider f:(~4,2] » Rflx)=2+ 4x The minimum value of fis

) . .
A B0 C2 D 12 E




4n 16 5

Quéﬂ 4 heig jght (in metres) of 2 ball thrown in the zir with the

*’E-jmag ';}33'1.?>0 5

5 i
‘p‘-';ff\; ’ B 2m C 12m
Al
estion 17 oo . Ax—1)7
fhe equanon :, =2xX— 1.

bef:"ﬂp ded by the curve and the line y =1
s be expressed 25

- 4 1rEde _ 1
A f‘4ix—lfdx—l B fzi..r-;.d_i

I‘ffz.}(:r—lfd-‘«' D f.fl“"“r'_i;’"f'

p [laxm o1

Qusﬁoﬂ 18 _
The populanoﬂ, P, of a certain town at [ years is giv
pulauon is decreasing after 10 years is approximated

B -0.123 C 0123

A 1000

Question 19 o
s dy . )
If y = 2sin” (3x), then Zx)— is equal 10

A 12sin(3x)cos(3x) B 2sin(3x)cos(3x)

D 6sin(3x)cos(3x) E 3cos (3x)

Question 20 M
For the curve y = 4x° — 3x” — 2, the coordinates of the peinils)
1 9} V(1 ,)
-2 == | =
A (0, _),!2, _1] B (0.0). :.0
D (0,-2),(2,19) E \0‘_1‘3,:%,_%

Question 21 oo e

The values of g and b, respectively, are

-

A3 B -2,-3 C -3,2 D -%
Question 27 o |

flx) < “2Jx+2 - 1, then the gradient at x =2 is

A -2 B -1 C -05 D 05
Question 23

y~log (3¢, 3), the value of x where the gradient is equal to 1 is

A —é B 0 c = D —

L3%2g

e

I

-
3

Consider f(x) = ax® - bx. The gradient of the tangent to the curve at the poin

12

i equal to -1

i';’.:_: gven
D i:x E -
-
|
:—H 1 F—: -
/13.1
T
0002 " . = 0. The rate at whuch
D 1000~ E 1000
C &xsin(3xcos(3x
at which the gradient is zero are
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Question 24 (T3

lx) = x° L ¢imal domain.
Letf(x) =" - 2x and g(x) = — for a maximd
X

g(x)

:7’)-7-4(,x

If i = gif(x)). the derivative Ir'(x) is equal to

A K- 5 pree (=0 U0V

{x" =2

B i(x)=— : _forx€(2,%)

(x -2V

C Ix)= ——;—\:i- forxER

(x -2x)

J) 3

D K== forxe(-z,0U0,2)U(2=)
:

E Kix)=x' -2 forx€(1,%)

Question 25 [T
The line 2y - 6x = 3 has a gradient of
1 1

N - C — D3 9
A -3 B - B2
Question 26 [T
The average rate of change of y = x* — 2x between x = 1 and x = 3 is
A -l B 1 C2 D3 E 4
Question 27 M
The equation of the tangent to the curve y = 2x° at x =2 is
A x+24y+32=0 B y=24x-24 C y=24
D y=24x-32 E y=12x-16
Question 28 [TY
The gradient of the secant from x =2 to x = 2 + h in the function y=3¢+2x-1is found by
A ;j,,éM-_ﬂx_) B jim L2+ 0= f2) o jgi%-_ﬁi)

=y £ b= 2

p [&-je-h
R E 6x+2

Question 29 o |

Ify = tan(x), the rate of change of y with respect to x at x = g, where % <A< is

A 2
sec”(a) B -tan(q) C tan(a) D sec(0)
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0 .
Queﬁno 3 fyn sin (x) — €08 (2x) is shown.
y =
The grop® )
4 4
A
T \:/j-!_;r\;;/x
2 2
-4 -
Jute maximum points in the domain shown are at
te
he absolt
! B x= £ C x=- 3T ,l
Ja ;'EE_ 2 > 15
A X= ——2‘7 2
3 37
iz _i‘E if_,_—’z E x=—2—
Dx="37272"2
Question 31 OO , " -
The derivative ofg(x) = Vx(xP — 1) with respec (?X is
; 1),z _3Wx P
A L2 - D) B (1” 2)x 2 ¢ £
2
1
P35 1 p-1 =
D -;—(2p+1)x N —5-\7; E \/;(px 1)
Question 32 oo |
The derivative of f(x) = sin" (x) is
: ' H n-
A nsin™ (%) %(SJ C nsin(x)cos™ (x)
D ncos(x)sin""' (x) E ncos®(x)sin" (x)

Question 33 TN

Which of the following is not true for the curve of y = f(x), where f(x) = x

A The domain is [0, ).

B The range is R* U {0}.

C The curve passes through (16,/2).

D' The function is strictly decreasing for all x € R*.

E The gradient is undefined at x = 0.

Question 34 oo |

Ify< 2
7=xlog,o(2x* - 1), the gradient of the tangent at x = 2 is closest to

A0
20 B 1.06 C 1.83 D 1.84

OV

it

hm_—

1

87

E undefined
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Question 35 M

The graph shown has the equation f(x)
The number of stationary points in the do

_ -2sin(3(x-m)
main (=71, 77) is

Al B 2 c3
D 4 E 6

Question 36 Il

2
The parabola shown has the equation y =" + L.

The tangent to the graph at the point (1,2) has the equation y = 2x,
The instantaneous rate of change of the curve y = “+latx=1is
Al B 2 C3

D 4 E 6

Question 37 [XX3

Consider the graph below of y = f(x). i— )

The graph of f'(x) could look like

A IO B v

44

)
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8
on i
Que5ﬁ cate of change between the points (x, f(x)) and (x + h, f(x + h)) in any function is found by
he averdB flx+h)- flx) ounan)
! B h C lim Mx )
3 r h h—=0) | —
+h) E 2x
p im= h o
h)l] ;
o
-4
estio” 39 [ﬂ . A
QU 4 anti-derivative of N could be ;
=Ae >
IfN P B _Ake—kr C —Ake’“ D _ée-kt E A S
A Ae k Ie !
m
question 40 oa . £
The equatio” of the tangent to the function h(x) = tan (27x) + 1 at x = 0 is Z
B y=2mx 5
y yo 2t Cy=me+l =
o E y=2mx-2r+]
D=
Question 4 X3
The gradient graph for the function f(x) = x™* + X has
A anasymptote atx=0 B anasymptote at y =0
C asymptotes atbothx=0andy=0 D adefined value at x= 0
E a derivative at x = 0.
Question 42 00 |
The function g(x) = 2x + x* has
A aconstant rate of change of 2
B an average rate of change of 3 between x = 0 andx=1
C an instantaneous rate of change of 3at x=1
D achord gradient of 2 between x =0 and x = 1
E aderivative of 3 at x = 0.
Question 43 T
For the function y = ¢** sin (), we get 4 _
dx
A 3¢ cos(x 3x 3
oy ) B 3e C ¢"cos(x) + 3sin(x)
¢ (cos(x) + 3sin (x)) E ¢ (cos(x) + 3sin(x))
Question 44 [T
ff(x) =
flx) = 3log, (x - b), then f'(4) equals
A3 ,

x=b

3
4-p B i-b C 3log,(4-b) D — E 4-b
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Question 45 TR

: ey it (—{1 als
For the function y = Tog ()" equa
log, (x) B J?&_(D;l C 10ge (x) -1
kg facD B log. (7
p loa -1 E log,(5) +log,(10)

3

(log, (x))

Question 46 X1

. 242 Tt ,
To find the gradient of the function y'= cos(3x" + 1), what would u be in the chain ryj 4y dy

2 1 dx Eaxd\l?
A cos(u) B cos(x) C 3+ D 6x - dy
\Sll](“)
Question 47 (X3 .
. N 2 ‘ u, .
To find the gradient of the function y = cos (3x” + 1), what would“&bemthe chain rule Q n )
=y,
A cos(u) B cos(x) C 3 +1 D 6x - g
=SIn (i)
Question 48 (XX
1
Evaluate f(l(—Sf(x) + Zx)dx, where fo flx)dx =2.
A -6 B -5 C1 D2 E 5

Question 49 Tl
The the graph of f(x) = xlog, (x + 1) for all x > -1 has the general shape of

A ¥ B y

E none of the above

Question 50 000

J\Tﬂg J(x,)0x; can be expressed as

A m@g%f(nm B ;f(x)éx C[fuyix D ['feods E [ fads

1!
Q7801707




de g-answer questions
en

active: 13 questions
1echn? 1o this section start on page 231
ns
on1(10 marks) (00 |
ti
dy ify =3xcOS (x).
. Find El y

Ques

i nforfxsin(x)dx.
find an expressio
Hence
' " xsin(
. Evaludt f oF
ve of f(x) = x sin (x).

ph of f: (0.7] = R, f(x) = x sin (x), labelling the coordinates of the
the local maximum point, correct to three decimal points.

x)dx.

Consider the cur

4 Sketch the 8

endpoints and
- the area under the curve f(x) = x sin (x) for x€ (0, 7).
11

F
e .
x) = 0 for x € [0, 7], giving your answer correct to three

( SOlVe the equationf'(
deCimal p]aCES.

Question 2 (14 marks) xa

A particular rock concert emits sound (measured in decibels) that ranges from 90dB to
uite a high Jevel. The function that models the sound at the concert follows the function
of f(t) = 10sin (7t) + 100, where £ = 0, t hours after the start of the concert at 7pm.

2 What is the average noise level, in dB, at the rock concert from 7pm to 11 pm?

b The concert is s0 good that the band returns for encores, and the concert finishes at

11:45pm. What is the average sound, in dB, correct to two decimal places, at the rock
concert from 7pm to 11:45pm?

For f(t) = 10sin (t) + 100, what is the amplitude and period of the function?

d Sketch the graph f(t) = 10sin (7f) + 100 for the domain x € [0, 4], showing the coordinates

of the endpoints and the maximum and minimum turning points.
The level of sound, in decibels, at which a person may sustain hearing loss is 95dB.

e For what period of time during the 4-hour concert will the decibel level be dangerous
for patrons?

Normal conversation is held between 60 dB and 65 dB.

f Givea reason as to why normal conversation cannot be heard during the 4-hour concert.

1 d .
g Find d—[(IO sin (77f) + 100).

b Hence solve the equation f'(t) = 0.

The

o loudest recommended exposure with hearing protection is 140dB. Even short-term
Xposu .
Posure can cayge permanent hearing loss at this level.

i Us .
S8 your information from part h, explain why there is no possibility of permanent

ear|
ng loss for the concert patrons.

7807 704 65306

UNIT 3/ CHAPTER 3 Area of Study 2 Calculur

| mark

Arnarks

I mark

2 marks

1 mark

2 marks

1 mark

I mark

2 marks

3 marks

2 marks

I mark

I mark

2 marks

1 mark

139

CHAPTER 3 - EXAM PRACTICE



140

A+ VCE UNITS 3 & 4 MATHEMATICAL METHODS STUDY NOTES

Question 3 (6 marks)
. 3
The velocity of a particle is described by the function (t) = 31" = t = 2, where ,, (

Disiy /g
and t1s 1n seconds, t 2 0. :

a By finding the discriminant of 2 quadratic factor in M), show that its grap, has Only
one [-intercept.
b Find when the particle momentarily stops in its journey.

. - ?
¢ What distance does the particle rravel in the first 5 seconds?

Question 4 (16 marks) 00 |
The function of f(x) = ¢ + ax’ + bx + c has a stationary point at (1, 300).

a Find the values of a and b in terms of ¢.

A company models its monthly profits using the function f)=x"+axt + by 4 -
is the monthly profit in  and x is the day of the month, where, for example, x
the 1st of the month and x = 20 represents the 20th day of the month. The mj
in the company find that profits are satisfactory when a = b.

here_f (x)
=1 rePTESemS
thematicnang

b Find the value of ¢ for whicha = b.

¢ For the domain x 1, and using your values of @, band ¢, find f"(x), and hence g, tha
the maumum or minimum point(s) occur at the end of the domain. ‘

d Find the minimum and maximum profits for a 30-day month, and the days of the month
on which they occur.

e Sketch the graph of f [1,30] = R,y = f(x), labelling the coordinates of the endpoings,
f Find the value of ¢ for which a = 2b.

g Using the values of ¢ found in part £, describe what this does to the profit of the company,

Question 5 (10 marks) XX

The pitch of a roof in the northern states of America is, by standard, a certain value so that the

heavy snow in the area doesn't weigh too heavily on the roof. In general, as the pitch of the roof
increases, the snow slides off more easily, and the load on the roof decreases. But a steeper roof
is more expensive to build. To encourage snow to slide off, the roof should have a minimum

pitch of 3:12, meaning that it drops more than 3 feet for every 12 feet of roof, but a pitch
of 4:12 is better.

a What is the gradient of a 3:12 roof?
b What 1s the gradient of a 4:12 roof?

¢ Iftan(45°) = 1 and equals the ratio i—i, what approximate ratio in the form of %
does tan (14°) equal?

If tan (45°) = 1 = the ratio Q, what approximate ratio in the form of l—’% does
tan (18.5°) equal?

e A straight line of roofing has a pitch of 4: 12 and goes through the point (0,0).
What is the equation of the line?

A straight line of roofing has a pitch of 3: 12 and goes through the point (2, 10).
What is the equation of the line?

3 mﬂf‘_\:\

] Mar|:
RRLIE I’l;\

3 marks
3 Marks
| mar}

2 arl

1 mark

1 mark
| mark
| mark

1 mark

7 marks
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X ¢othat 8= tan” (%2-), where 6 is the angle of the roof 1o the horizontal
_ =

Let n (77712

i the l’OOf, in inches.
i 211 helght Of
he verth

AT

g Flﬂd d,’(
(14 n'];]rks) n

dg(x) = 2% + ax + 4 for maximal domains, where a is a real constant.
+2 an

find the value(s) ©

¢ solution to the equation f(x) = g(x).

Quesﬁon £
et f¥) = x
Iff(-") ,g(.f):
exactly 01!

m()fe than L2

f a for which there is

' ne solution to the equation f(x) = g(x).

’ olution 10 the equationf(x) =g(x).
5 .
. e of exactly one solution to the equation f(x) = g(x), where a > 0, sketch the
as

h(x) = () ~ £

and hence find the coordinates of any stationary point in the graph of h(x).

C
4 Forthec
graph of
Find h'(x)
Find the sirnpli

be in words the step-by-step transformation to get to the image h, (x)
Descrl

e

f

fied transformed equation for hy(x) = -h(2x - 3) + 7.

g
Question 7 (11 marks) (00 |
Consider the function f(x) = (x — 1)(x* = k), where k 15 a real constant.

on
Find the rule for g (x) if g(x) = =f(2x = 1) + 3. Give your answer in the form of
af + b +ex+d.

b Find the equation of the tangent line to the curve g(x), when x = 1, in terms of k.

a

Find the equation of the line that is perpendicular to the tangent found in part b,
also going through the point when x = 1, in terms of k.

d Find the value(s) of k, if it is possible, such that the tangent found in part b is also
a tangent to f(x) = (x - D -k)atx=1.

Question 8 (13 marks) XX
Paddy inadvertently throws his cricket ball over the fence into the parkland behind his house.
The ball follows the path of a parabola with the equation h(x) = -x* + 10x + 1, where h(x)

metres is the vertical height of the ball from the ground, at a horizontal distance, x metres,
from Paddy’s hand.

a  Atwhat height from the ground does the ball leave Paddy’s hand?

b What is the maximum height that the ball will reach?

¢ The fence into the parkland has a height of 2 metres and is at a horizontal distance

of 2 metres from Paddy. Will his ball hit the fence? Why/why not?

A jogging path has been built
t}Trows the ball. She sees the b
hits her o the head.

around the parkland and Imogen is jogging just as Paddy
all and stops jogging. Imogen is 1.5 metres tall and the ball

d Where : ,
here is Imogen standing, correct to two decimal places, when the ball hits her?

Img i
8¢n picks up the ball, runs away with it and puts it on the ground at the coordinates (30,0).
¢ What is the shor

1 test distance from the ball on the ground to Paddy’s hand, still at
Mmetre verticall

y from the ground?

e 700
‘L3

d hence find the value of x for which the angle of the roof is at 1. maximum.
an

3 marks

- \
= MdTs

| mark
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f Paddy finds a way to crawl through the fence and runs to the ball. How far doe
a Y R

Paddy run? |

; e h(x)atx= 2. ] ‘
¢ Find the equation of the tangent to the curve /i(x) My

=]

h i Hencestatean integral to find the
and the y-axis.

R
area between the tangent at x = 2, the Curve h(\') 2 [“ﬁrks

My
ii Evaluate this area. i, |
1 My |
Question 9 (13 marks) 000 z
The function f is defined by f: [0, 27 — R, where f(x) = 3¢1%g(x), where g(x) = sin (2),
| i ) = x€10,2 =0T . 37
2 Show that the solutions to the equation & (x) = 0 for x € [0, 2] are x = 0, 5=, o 1
1 () = RRUERE
b Hence state the solutions to the equation f(x) = 0. arl

i I mgy
¢ Using the product rule, find £'(x) and hence find the coordinates, correct to ty, decimg] Nar
places, of the stationary points of the graph of f (x).

‘ 3 n]aﬂ-\‘
d Sketch the graph of /(x), labelling axial intercepts and endpoints. ﬂ
’ . : . 2 Marlg
e Let the points A(a, f(a)) and B(b, (b)) be the first two points of intersection between ;
X . .
the graphs of f(x) and y = 3¢10. The line that joins A and B has a gradient of m,
b)- f(a)
Show that m = f(—_(i— 2 mnary,
f Hence, find an expression for the gradient, n, of points C and D, where Cand D are
the first 2 points of intersection between the graphs of f(x) and y = —3el0 )
Question 10 (8 marks) XM
A section of a rollercoaster is modelled by a function with the equation p(x) = a(bx? - cx)%,
a  Show that the x-intercepts of the function are atx=0and x = —Cb— 2 marks
b Show that the stationary points of the function are at x = 0, x = 7ib and x = % 2 marks
This section of the rollercoaster has the domain x € [-1,5], where x and y are respectively
the horizontal and vertical displacement, in metres, from the point (0,0). The point (1,0)
is where the safety officer sits.
; (10} 10 ¢
¢ Weknowthat p'| = |=0. : =2 1 marx
e know ap[\a} OSho“that3 b .
d Itisalso true that p(5) = 62.5 and p'(0) = 0. Find the values of 4, b and c. I mars
€ The safety officer looks directly above him and decides that the rollercoaster is o
inoperable if the gradient is greater than 5. Does he shut down the rollercoaster? - e

Question 11 (21 marks; [Y¥Y
Consider the function f: [-1,3] — Rf(x)=37= 9

2 Find the coordinates of the stationary points of f.

b Sketch the graph of f labelling endpoints and stationary points with their coordinates.

¢ Whatis the maximum valye of fand for what x value(s

) does the maximum exist?
d Whatis

the minimum valye of fand for what x value(s)

€ For what x values is the graph of f strictly Increasing?

£ Atangent is drawn to the curve a x =

does the minimum exist?

e What is the equation of this tangent?




med that is enclosed by the curve of fand the tangent. Write down the

is for
ing this area.
r finding 3 marks

ea
. Anar
i
g integra] fo

ence eva]ua

 area is fOT med WhC, :
pdfere™ Y ing at the point (2.0) and endingat | 2.4

in the diagram.

te this area. —
p H 1 mark

n a line is drawn parallel y T

hown ‘
|

r

roximation t0 the area berweer? th:.e line x =2 i

An apP arve to the right side of the line is found by ] .4
e rwidth 1 unit, as shown. |

|

3 series of rectangles ©

h Findan approximation to the area using the four rectangles. Give your answer correct
{0 tWO decimal places.
d the ratio between the shaded area found by integration and your approximated

3 marks

i Fin
area from part h.

2 marks

Question 12 (12 marks) X3

The population of the common loon in one particular lake in the Great Lakes region of North

/ \
America varies according to the rule p(f) = 10000 - 5000 cos (% ] where p is the population
\
of the common loon and t is the number of months after I January 2014 with t € [0,12].
Lucas is the conservation officer in charge of maintaining the population health of the

loon birds.

a State the period and amplitude of the function p. 2 marks

b Find the maximum number of common loons in this lake and state when this
maximum 0CCurs. 2 marks

¢ Find the minimum number of common loons in this lake and state when this

minimum occurs.

¥nh15 first year of work, starting on 1 January 2014, Lucas reported that the loon populatien
is healthy when the rate of population change is greater than 1000 birds per month.

d Find the fraction of time, over the first 12 months of his job, when Lucas decides that the

population is healthy. Give your answer as an interval for f, correct to two decimal places. 2 marks
¢ Sketch the graph of p(#), labelling axial intercepts and endpoints. I marss
Lucas moves to another lake for the second year of his job, starting on I January 2015.
This time, the population of the yellow-billed loon varies according to the rule

{f)=5 : .
) = 5000 sin (%t) +80000, where y is the population of the yellow-billed loon and

ti ;
1 the number of months after 1 January 2015. The standard for a healthy loon population

$tays the same

f F he
Zin d the ratio of time when the yellow-billed loon population is healthy compared to when o
¢ common loon population is healthy: S

UNIT 3/ CHAPTER 3 Arez of Study 3. Calculus
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Question 13 (8 marks) (XX

Toby Jones is hiking through the woods towards a river and is deciding whether he wij) Swin,
or walk to his destination. He is able to walk at a rate of 6 metlres Eer secfond and swip, at
rate of k metres per second, where k is a constant. Toby has a ‘mud map’ that he i fOHOWing,

sketched below.
y m
P(0,10000) (x, 8000)

(o River

/ D (x,0) o I

In the diagram above, P is Toby’s starting point, C is the coffee shop and D s hig dest
on the opposite bank of the river. P has coordinates (0,10000). D has coordinates (
coordinates (x,8000). C' is where Toby hits the river. Let x be the horizontal distap,

the origin and D. Let (1000 - J/x) metres be the distance between C and C’,

ination
x,0). C has
ce behNeen

a State an expression for T(x), the time in seconds that Toby walks and swims for ifh

€ goes
from P to C and then from C to D. 2 mar
drKs
b Find T'(x) and hence find the minimum time that Toby walks if k = 10, Give your answer
to the nearest second. 2 marks
¢ What is the restriction on x in this derivative? 1 mark
d

Find the time taken, to the nearest second, if Toby decides to walk in a line di

rectly from
P'to the nearest bank of the river. Assume that this direct line is at right angles to the bank
of the river.

3 marks

5366
1046
780"
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Exam practice
Short-answer questions

Technology free: 20 questions
Solutions to this section start on page 239.

Question 1 (2 marks) [N

IQ scores are normally distributed with a mean of 100 and a standard deviatiop of 15,
It is known that Pr(Z > 1.5) = 0.0668. What is the score, x, that a randomly selecteq
student will score for the IQ test if Pr (X < x) = 0.0668¢

Question 2 (2 marks) N

If X is a normal variable with p = 10 and 0 = 5, when X = 18, what does the standarq
normal variable z equal?

Question 3 (2 marks) [X3R

For the following discrete random variable Z, calculate the mean.

[ 2 1 3 5
'Pr(Z=2)| 05 | 03 | 02

Question 4 (2 marks) [l
The following table represents a discrete probability distribution:

¥y -2 -1 0 1

Pr(Y=3)| 04 | 03 | o1

a Calculate the mean.

1 mark
b Find Pr(Y =< 0). 1 mark

Question 5 (1 mark) [
IEE(X) = 2, state the value for E(3X -2).

Question 6 (3 marks) 000

T-be following table represents 5 discrete probability distribution with a mean of 1.
Find the values for 4 and p,




L
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g (4 marf ks) ox

has a mean of 12 and a probability of success of 0.2,

Questioﬂ | candom variable
ia

o ?
A pin y rials were conducted? ! mark
ow ™"
s < the var jance: | mark
what 3 iable, write an ion f
b - pinomial random variable, write an expression for Pr(X=1) 3 marks
for thiS ’
¢
tion? (4 marks) . .
quest! ber fboys in 3 two-child family.
tX=" " s L
Le et the probabllltY of a boy for each birth is >
At bability distribution
ble for the probabl ty : 3 marks
 complete e
 Calculate pr(X=1) | mark
Question 10 (3 marks) o
The pr obability that Sam (S) catches a plane on time is 0.8, but if it is raining (R) on the way to
he airport it is known that the probability decreases to 0.5. If it rains 20% of the time, calculate
Ihe probability that it rains if Sam catches a plane on time.
Question 11 (4 marks) oxa
A multiple-choice test has four questions, with five alternative solutions for each question, with
only one alternative being correct for each question. If a student guesses the answers to all four
questions, calculate the probability that
a exactly four questions are correct | mark
b up to one question is correct 1 mark
¢ atleast three questions are correct 2 marks
Question 12 (1 mark) N
A normally distributed variable has y = 18 and o'= 2.7. Find the range between which
approximately 95% of the values lie.
Question 13 (3 marks) CXIl
A particular clothing store has mean Saturday sales of 80 dresses, normally distributed with
@ standard deviation of 5, and mean Sunday sales of 50 dresses, normally distributed with
astandard deviation of 6. The store sells well on a particular Saturday, with 90 dresses sold,
A fm the following Sunday it sells 60 dresses. On which of these two days did 1t do better,
Telative to ngya) sales?
Question 14 (5 marks) m
For a randg ;
m variable X with probability density function defined by
2(1-x) 0sxs=l
f( x) _ 12x (] X )
0 elsewhere
2 sket .
etch the 8raph of f(x), shading on the graph the area that corresponds to Pr(X < 5) 3 marks
2 marks

b
calculatepr(x <l)
5 )

9780,
L] 70%5356
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Question 15 (4 marks) XX3

kx 0<sx=<l

If
f(x) - 2-X l<x = 2
0 elsewhere

a find k such that f(x) is a PDF
b find the mean of the PDE

Question 16 (3 marks) (X

Consider a random variable X with a probability density defined by

2ksin(mx) 0=x=1
flx) =
0 elsewhere

where k is a real constant.

Find k such that f(x) is a PDE.

Question 17 (3 marks) o |

A sample of 20 people waiting in a queue at the MCG on a particular Saturday afternoon were

asked how much money they intended to pay in total for tickets. The smallest amount was $10,

the average amount was $50 and the greatest was $100.
Identify

a the population

b three population parameters

¢ three sample statistics.

Question 18 (4 marks) [XXJ

Itis o . X
' given that p - 4’ where Pr(X = x) = *C, 0.7° 0.3* " and X is binomial.

a  Complete the discrete random variable probability table for a sample of 4.
T T ———

p-X
} p7 4 \ -
&f_x)_l\_‘ * 4C10.710.33 —

s |
b Show that E(p) = p,

Bl | W

Question 19 (2 marks) 78N

If you were checkin i

from other passengfr:k}l’zt: ?;_ta:l ng the bus to work increases the chances of catchin o

e asngers o ;lg task one sample of people to not catch the bus for 5 days:
Or the week and a third sample to take buses ever day

the variable would y

You would then log

For each sample,
‘catching a cold’
sample groups,

lt{)e a random binomial variable with success being
at the frequencies of people in each of the three

From 100 peo _
Ple who didn't cat
sample proportion of colds? ° the bus, 20 caught colds during one week. What is the

1
2 marfg

2yl

1 mark
] mark

1 mark l

3 marks

1 n]zl[k

0
410
4780
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y ata g al/.\,l': pmnab'lt and ati
T HAPi R4A ao Shl(] 4 nalys ity 5 1 tistics I83

1on 20 (3 marks) EXXY

imate 95% CI for the proportion P of students, using a rando,
when it is found that the sample proportiop 5is0s m sample

QueSt
Find the 8PP e
{100 students

Multiple'Ch°i°e questions

Technology active: 50 questions
golutions O this section start on page 242
0

Question 1 _

A fair coin is tossed twice and the outcomes are recorded. The sample space of the outcomes is

A BT B (HHLT) C {HH,HT,TT|
p {HH,HT, TH,TT} E (T, TH,H}

Question 2 _

A fair die is thrown and the outcomes are recorded. The sample space of the outcomes is
A {11,22,33,44,55,66} B {1,2,3,4,5,6) C {1,3,5}
D {2,4,6} E {H,T}

Question 3 T

Which one of the following random variables is not discrete?

A The number of people in your hall for a school assembly.

B The shoe size of students in your class.

C The number of people ahead of you in the queue at your school canteen.
D' The height of footballers in a team.

E The number of apples you ate for lunch this week.

Question 4 o |

Which one of the following random variables is discrete?

A The weight of students in your class.

B The shoe size of students in your class.

C The height of people ahead of you in the queue at your school canteen-
D The height of footballers in a team.

E
he Volume of apples you ate for lunch this week.

Q“esﬁun 5 m

For 4 g . als
Madiscree probabﬂjty distribution, X, if Var(X) = 2, then Var (2X + 1) equ s
! % B C 4 D>
3
QueStiOn 6
For 5 g; ) equals
di Var (-X) equ
*CTete probability distribution, X, if Var (X) = 4 the E 9
~4 D 4
B -1 C 2

78

Ma
1366,
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Question 7 TR
For a discrete probability distribution, X, if E(X) = 1.1, then E(=X - 2) equals
A =31 B -1.1 C -09 D -0.79 E 09
Question 8 T
Four coins are tossed. The probability of getting four tails is
’ 1
L c - D 15
6 5 E L5
. 16 4 e
Question 9 T
For the graph of the binomial distribution shown, e semim
which of the following is an incorrect statement? , <

oo |—
o=

A The probability of success, p, is less than 0.5.
B The graph is skewed to the right.

C The expected value is approximately 1.

2

k A 5—“;— -‘T
K=l Fe=0.40187176
D The graph is skewed negatively.

E The graph is not symmetrical.

Question 10 N
A fair die is rolled 60 times. The expected number of sixes is

A S B 10 C 15 D 20 E 30

Question 11 R
For a binomial experiment, it is not true to say
A there are n independent trials

B the probability of success, P is the same for each trial

C there are only two possible outcomes for each trial

D binomial trials form a continuous probability distribution

E the sum of the probabilities of all the possible outcomes is 1.

Question 12 [

If a binomial variable X has the
then the probability of success
A 0.2

5 l
B 08 C 5_x D 1 E X
Question 13 (o0 |
2 3
. ! : 0.2 0.1
r‘,u-.f
70407

. 0, 1.5
probability function Pr(X = x) 5C,(0.8)°7%(0.2)", where x =0
s

The mean of X is

A0 2.3
D 181 E

47801

- A
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Moo

| Questioﬂ 1 ollowing table of a discrete probability distribution.
‘l cOﬂsider the 1o T -
| o |t |2 3
1 01 03 | 02 0
The expected value of X %is
B 0.7 C 1 D 181 E 23

AD

Question 15 (M

Consider the following tabl

Sl [
Pr(X=x)| 03 01 | 03 | 02 0l

e of a discrete probability distribution.

The variance of X is
AO B 0.7 C 1 D 1.81 E 23

Question 16 Tl

Consider the following table of a discrete probability distribution.

x -1 ‘ 0 1 |
Pr(X=x)| 03 | 01 | 03 | 02 | 01
E(X) equals
A 01 B 03 C 0.6 D 07 E 038
Question 17 00 |

Adi
iScrete random variable X is given below.

X -1 i 0 Tﬁ
Pr(X=x) 2a 1 0.5a a

The valu
e of
©' @ and the mean of the distribution respectively equal
A a= g 2 2 2 2 2
7’7 B a=—%’% C a=0’0 D(1=T7_’_5 E ﬂ=—'7_1:/:
QueStiOH 18
Th
? e graph ShOW
2
| A N has (X ) = Pr(X = x)
J
]\ B, 0.5 1
| c 25 0.4 -
D
3 0.3
!’ E 54
f 0.2
‘ 0.1
' L 4 X

(3]
o
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Question 19 X

For the graph shown in question 18, the mean of X is
A 05 B 1

C 2 D 3
Question 20

Which one of the following is a binomial trial?

A Drawing 6 marbles from a bag of marbles without replacement and recording the numpe,
of yellow marbles.

B Rolling a die 10 times and recording each number.
C Selecting 4 students from a group of 10 students to form a committee.

D Drawing 6 cards from a deck of cards, with replacement, and recording the number of picture carq
S.

E Selecting 4 jellybeans from a jar containing 2 different-colour jelly beans and eating them after
each selection.

Question 21 XM

If X is a binomial random variable with n = 40, p = %, then the mean and standard deviation, respectively, are

A wﬁf B il?- Clii?; D ”:P§ E4ai?

Question 22 X
If X has a binomial distribution and Pr (X = x) = 4Cx(0.3)x (0.7)*%, then Pr (X = 3) equals
A 4(0.3)(0.7)* + (0.7)*

B 4(0.3)*(0.7) + (0.3)*
C 4(0.3)%(0.7)

D 1-(0.7)* - 4(0.3)(0.7)°
E 1-4(0.3)(0.7)* - 6(0.3)%(0.7)?

Question 23 W

X and Y are discrete random variables. If Var (X) = 4 and Y = 2X + 3, then Var (Y) equals

A2 B 4 C 11 D 16 E 19

Question 24 X

X and Y are discrete random variables. If E(X) = 4 and Y = 2X + 3, then E(Y) equals

A2 B 4 C 11 D 16 E 19

Question 25 XX}

A random variable X has the following probability distribution:

x 0 ’ 2 3 5
Pr(X=x)| 02 | o1 | 05 | 02
E((X-1))is equal to
E 73
A 17 B 289 C 55 D 629

£360
478017




questio” 26
Two dice a1

UNIT 4 / CHAPTER 4 Area of Study 4. Data analysi

nd their probabilities, it would look lik
oy up with all the outcomes a p e
tab[elss [ ——
—T 5 | 3 | 4 5 6 7 8 9 10
P T A e R
AL ———T 1 | 2| 3 4 5 6 5 4 3
prX=x)| 36 | 36 | 36 | 36 [ 36 | 36 | 36 36 36
7, 2 3 4 s 6 7 8 9
px - T s . T 5 .
— } 1 | 1 | _2_ | i i i .i i. —_—
{p,(x=x)| 36 | 36 | 36 | 36 | 36 36 36 36 36
.. it - "
= — T T I 2 | 10 | 195
6 | 8 10 12
cl = sz_r_i_i | -
— 13 5 |5 3L
Pr(X=1x) 3 | 36 36 | 36 36 36
b x | 2| 3] a5 6 7 8 9 10
| 1|2 3|45 6 5 4 3
¥ ¢ |6 | 6§ |5 6 6 & &
E x| 1 2 3 | 4 5 6 7 8 9
| } ‘ = | <« | .
Prx-» L | L 2 3,4 5 6 5 4
L 6 | 6 6 | 6 | 6 | 6 |6 6 6
Question 27 (00 |

Arandom variable X is defined by the probability density function

f(x)={ k(x -1y lsxsr.“;
0 otherwise
The value of £ 4

A3
8 B

N
@]
v

wjoe

Question 28

isa g;
a dlscrete random var

Ay iable, and if Var (X) = 6 and E(X) = 2, then E(X?) equals
B 4 C 7 D 9
Q“estion 20
he Probap;

s, probability and statistics

lled. Let X be the sum of the numbers on the uppermost faces. If a discrete distribution
e ro .

2 1

6 36

0 11 12
3 2 1
3% 36 36
112
2

6 6

0 11 12
3 2 1L
6 | & ' 6
E 3

E 10

. ili . .
dire () Waltkysthat Amy (A) drives to work is 0.7. Independently of Amy, the probability that her sister

o :
A Pry Work is 0.5. Which of the following is incorrect?
N0 ~035
4
angd are inge

oo,
Aoy

Pendent eveng.
5

C Pr(

are
Pr(g Mutually exclusive events

78
”'704553“
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Question 30 IXX3

A binomial probability distribution has a mean of 20 and a variance of 10. The Probability of $ito
CesS,

and the number of trials, #, are

1 . _—:_1_ n=40 C =l -
AP:E’n_36 Bp 2: p 6)”‘40

1, =ln=4
D p=zn=180 Ep=2

Question 31 (X3

A bag of marbles has 5 red and 5 blue marbles in it. T reach into the bag and ra.ndomly select 3 marb)

set it aside. I reach into the bag again and select another marble. The probability of selecting one of e:}? d
colour is

25 5 4 1 5

=2 = Cc = D = £

90 5 18 9 2 E 9

Question 32 X3

The probability that Sue, a cricketer, will score one run each time she faces a bowler is 0.7. If Sue has

shots at facing a bowler in every over, and she never takes more than one run at a time, the probability that
she will score at least 2 runs in an over can be expressed as

A 1-(0.3)°-6(0.3)° (0.7)"
C 1+(03)°+6(0.3)° (0.7)!
E (0.3)°

B 1-(0.3)°-6(0.3)° (0.7)" - 15(0.3)* (0.7)2
D (0.3)°+6(0.3)° (0.7)}

Question 33 [XXJ

A binomial variable, X, has the probability function Pr (X = x) = *C, (0.2 (0.8)" where x=0,1,2,3.
The probability distribution is

A x 0 1

1 2 3
| Pr(X=x) (0.8)° 3(0.2)%(0.8)

3(0.2)%(0.8) 0.2)°

B| x | o 1 2 3

Prix =x) | (02 3(0.2)%(0.8) | 3(0.2)(0.8)2 (0.8)°

3
0.512
| ' 1 2 3
[ Pr(X=x)| 0729 0.2 0.07 0.001
| L e {7

—

E| x | o | 1 1
| | — 2z | 3
[Pr(X=x){ 0.001 0.12 0.15 0.729
|[PriX-x)) 0o | on2 | . :
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jon 34 7
of a binomial glist

n
If the meaobability of success,

Quest ribution is 3 and the standard deviation is 1.5, then the ny

p, are respectively umber of trials, n,

and the P
3 B n=10,p=09 C e
p =372 n=15p =06
1 E n=12,p= 3
D = 12;}7 - 4 4
Quesﬂon 35 ﬂ
Anna takes 2 short maths test every week. There are always 20 questions on the test and Anna has found

he usually answers 15 of them correctly. The probability that she correctly answers exact]
y

that on average
ular test is closest to

18 questions on a partic

A 0.000003 B 0.000182 C 0.0669 D 0.07 E 0.202

Question 36 [

Iff(x) = 1.5(1 - x2), 0 = x = 1 represents a probability density function, then Pr(X < 0.3) equals
1127 B 1703 C 5157 D 873 E 873
2000 2000 80000 200 2000

Question 37 X8

Ifarandom variable X has a probability density function f(x) = 1.5(x - 1), 0 s x =2, and 0 elsewhere
then the mean of X is ’

A0
B 1 C % D 0and2 E 2
Question 38 [XY
I6£(x) § ili :
f(x) is a probability density function such that
X 0=sxsl
f) =1 2-x l<xs2
| 0 elsewhere
Lhen the mean OfX iS
Al
2 B 1 cl D2 o
Q om 6 4
lleaﬁ(m 39
ff(x)
Sa 1.
Pl‘Obablhty density function such that
x 0=sx=l
fE=12-x 1<xs=2
. here
Vatiapce of X is 0 -
Al
6
B | c 7 D 5 E 2
g 4

I-q_[
m%fﬂss
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Question 40 3OM

1 . i
If X is a normal random variable with u =10 and o = 3 then the graph of this distr ibution js Most |ikge|
\ y

A B

10 11 12 13

C D
T 7 — T —
10 15 6 10 14
E
T T T
9 10 11

Question 41 X8

Heights of students, in cm, in a particular classroom are normally distributed with a mean of 150

and a standard deviation of 8. The probability that a randomly selected student is taller than 166 cm
is approximately

A 0425 B 0475 C 0.84 D 0.925 E 0.975

Question 42 [N

If Z 15 the standard normal variable, Pr(Z < 1.2) is closest to

A 0.03 B 0.05 C 0.11 D 0.86 E 088

Question 43 X

If Pr(Z s k) = 0.8 and Z is a standard normal variable, then k is closest to

A -1.282 B -0.842 C 0.524 D 0.726 E 0.842

Question 44 T

= , then
If X is normally distributed with a mean of 15 and a standard deviation of 2, and Pr(X <) = 045
m is closest to
A 121 B 148 C 149 D 168 E 372
Question 45 [Tl When
. ; €

1Q scores are currently normally distributed with a mean of 100 and a standard deviation (-)f 1150Sest to
a randomly selected student sits the IQ test, the probability that he scores higher than 10215 €
A 0.102 B 0.288 C 0.356 D 0.447 E 0.553
Question 46 [XX3

_ ; f
The weight of bags of lollies is normally distributed. The bags of lollies have a mean weight Etabl&

cce

100g. If a bag weighs 95g or less, it is unacceptable. Tests show that 3% of bags were und
The standard deviation of the weight (in grams) of the bags is

E 10.03

A 2.054 B 2435 C 2.658 D 5.941

to be

.y
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7

jon 4 . :
Questi® al distribution it is found that 70% of 17-year-olds have their |. plates. For a sample size of 20,
Ind blﬂ]f“;il‘ity that the sample proportion is equal to the population proportion (0.7) is closest to
- probd
i 02 B 0.006 C 0.1916 D 09196 E 14
A 0.00

Question 48 ooa

binomial distribution it is found that 70% of 17-year-olds have their L plates.
[n a binOMHE

le size of 20, the probability that the percentage of 17-year-olds who have their L plates lies

a am A : . .
Foras pstandafd deviation of the population proportion is closest to

within one
A 07795
Question 49 ﬂﬂ

The approximate 95% CI for the proportion p of primary school children, using a random sample of
2000 children when it is found that the sample proportion pis 0.6, is

B 0.7796 C 0.9165 D 0.9166 E 0.9752

A (0.042,0.042) B (0.579,0.621) C (0.670,0.730)
D (0.6,0.95) E (0.690,0.710)

Question 50 LXXJ

Itis known that 60% of families in a district of over 20000 families own a piano. If you choose a sample
of 1000 families, the probability that the proportion of families in the sample is between 58% and 62%
is closest to

A 0% B 1.65% C 58% D 60% E 80.31%

Extended-answer questions
Technology active: 18 questions

Solutions to thig Section start on page 248

Question 1 (24 marks) CXNN

A binomj :
Mial random variable distribution has probability p for success.

a i F . '
PHitiiee independent trials state an expression, in terms of p, that would find Pr(X>2). 2 marks
ii F ;
. Phibree independent trials state an expression, in terms of p, that would find Pr(X =0). 2 marks
1
- For what value of p is Pr(X >2)=Pr(X=0)? ———
i Explai |
Forg 3 hp R you would expect this answer for p in this situation. 1 mark
. 2 o=child fam; )
i fE\mily an;r:}lldy’ the distribution table is shown below, where X = number of boys
¢ Comp ¢ Probability of having a boy for each birth is p = 0.5.
Plete t : ’
he discrete distribution table below in terms of p. 4 marks
)
d I — N B -
hat
the Mme : .
*0 umber of boys in a family for this situation? 3 marks

191
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The situation is changed and for a particular genetic community, a 3-child family, where
Y = number of boys in a family, the probability of having a boy is 0.55.

e Complete the discrete distribution table below, correct to four decimal places.

e B
0 ‘ 1 \ 2 ‘

[ 2 A N . S

2 A R R

£ i Whatis the mean and variance of the number of boys in a family for this situation?
Give your answers correct to three decimal places.

ii Find the probability that the outcome falls within one standard deviation of the mean_

iii In afamily where the probability of a boy is 0.55, what is the probability, correct to
three decimal places, that there will be at least 2 boys in the family?

g Counting each family of 3 children asa trial, and with the probability of a boy for each
birth being 0.55, how many trials will be needed for the probability of at least 2 boys in
at least 2 families to be at least 0.67

Question 2 (16 marks) [EEYY 20182804 ) (X0

Doctors are studying the resting heart rate of adults in two neighbouring towns:
Mathsland and Statsville. Resting heart rate is measured in beats per minute (bpm).

The resting heart rate of adults in Mathsland is known to be normally distributed with a mean

of 68 bpm and a standard deviation of 8bpm.

a (87% Find the probability that a randomly selected Mathsland adult has a resting heart rate

between 60 bpm and 90 bpm. Give your answer correct to three decimal places.

The doctors consider a person to have a slow heart rate if the person’ resting heart rate is less
than 60 bpm. The probability that a randomly chosen Mathsland adult has a slow heart rate is
0.1587. It is known that 29% of Mathsland adults play sport regularly. It is also known that 9%

of Mathsland adults play sport regularly and have a slow heart rate.

Let S be the event that a randomly selected Mathsland adult plays sport regularly and let H be

the event that a randomly selected Mathsland adult has a slow heart rate.
b i % Find Pr(H|S), correct to three decimal places.

ii 44 Arethe events H and S independent? Justify your answer.

¢ i 7% Find the probability that a random sample of 16 Mathsland adults will contain

exactly one person with a slow heart rate. Give your answer correct to three decimal
places.

ii {@% For random samples of 16 Mathsland adults, P is the random variable that
represents the proportion of people who have a slow heart rate.

Find the probability that P is greater than 10%, correct to three decimal places.

#% For random samples of n Mathsland adults, P, is the random variable that
represents the proportion of people who have a slow heart rate.

Find the least value of n for which Pr (P > l) >0.99
= 99.
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< took 2 Jarge random sample of adults from the population of Statsy|le

I a ‘ . s

The octo S appr oximate 95% confidence interval for the proportion of Statswille s

alculate (Jow heart rate. The confidence interval they obtained was (0. 02,0.145)
0 13\"6 as i ) D).

| " 45% Determine the sample proportion used in the calculation of this confidence interva]

i : .

and

I mark
1% Explain why this confidence interval suggests that the Proportion of adults with
‘ slow heart rate in Statsville could be different from the proportion in Mathsland
a .

at Mathsland Secondary College, students hike to the top of a hj]] that rises behind
The time taken by a randomly selected student to reach the top of the hill has fhe
density function M with the rule

I mark

Every year
the school:
- probability

2 |t i)
EXEARC A
M(t) =4 3p\50 =0
E 0 t<0
where f is given in minutes.
| ss% Find the expected time, in minutes, for a randomly selected student from

| e
I{ Mathsland Secondary College to reach the top of the hill. Give your answer correct

to one decimal place. 2 marks

Students who take less than 15 minutes to get to the top of the hill are categorised as ‘elite’

f s6% Find the probability that a randomly selected student from Mathsland Secondary
College is categorised as elite. Give your answer correct to four decimal places. I mark

g 8 The Year 12 students at Mathsland Secondary College make up % of the total number
of students at the school. Of the Year 12 students at Mathsland Secondary College. 5%
are categorised as elite. Find the probability that a randomly selected non-Year 12 student
at Mathsland Secondary College is categorised as elite. Give your answer correct to
four decimal places.

' Question 3 (7
| (7 marks) EZI¥N 2013 280230 ] [XT)

FullyFit ; . .
sey yPllt > an international company that owns and operates many fitness centres (gyms) In
er . !
asse ) (;IOunmes. At every one of FullyFit’s gyms, each member agrees to have his or her fitness
sse
every month by undertaking a set of exercises called S. There is a five-minute time

limit

on -

e any attempt to complete S and if someone completes $ in less than three minutes, they
onsidered fjt,

2 marks

At FullyPit’s Melbo
Complete g in less t
].I] a p

urne gym, it has been found that the probability that any member will
han three minutes is %. This is independent of any other member

articul
ar week, 20 members of this gym attempt S.
7% Find K
20 members

probability, correct to four decimal places, that at least 10 of these
will complete S in less than three minutes.

58%° .
% leen that at 1e

What is g )
comple o Probabl}ity, correct to three decimal places,
b teSin less th

2 marks
ii
ast 10 of these 20 members complete S in less than thrf‘c minutes,
that more than 15 of them L
3 marks
an three minutes?

: Payly
equired)

5. P

i < e § every month as
1Sa member of FullyFit’s gym in San Francisco. She completes § ever)

ut i ] e e
Otherwise does not attend regularly and so her fitness level va

nds that if she is it one month, the probablhty that she is m
it the next month 1s 3

ries over many
N { the next month
an
4 >
She i - it
Pau * ot fit one month, the probability that she is not f

ula
s ;
two oy Ot fitin on

e hey

. i mility that she 1s fitin exactly
e particular month, what is the probability that s _—

Uthree months?

B0y 7
W‘"?ﬁ(
>
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Question 4 (7 marks) mf,diﬁefﬁ@iﬁh'@@] oax
A school has a class set of 22 new laptops keptina recharging trolley. Provided each laptop

is correctly plugged into the trolley after use, its battery recharges.

On a particular day, a class of 22 students uses the laptops. All laptop batteries are fully chargeq
at the start of the lesson. Each student uses and returns exactly one laptop. The probability that
a student does not correctly plug their laptop into the trolley at the end of the les)son is 109,
The correctness of any student’s plugging-in is independent of any other student’s correctnesg,

a 8% Determine the probability that at least one of the laptops is not correctly plugged into

' correct to four decim
the trolley at the end of the lesson. Give your answer al places. 2 mak,

b ®#® A teacher observes that at least one of the returned laptops is not correctly plugged
into the trolley. Given this, find the probability that fewer than five laptops are not correctly

plugged in. Give your answer correct to four decimal places. 2 marks

¢ The laptop supplier also provides laptops to businesses. The probability density function for
battery life, x (in minutes), of a laptop after six months of use in a business is

x-210

_ 20
flx)= (2—10—42(;())6—— 0<x <210

0 elsewhere

i (7% Find the mean battery life, in minutes, of a laptop with six months of business use,
correct to two decimal places.

1 mark
ii (66% Find the value of m, correct to the nearest integer, for which Pr (X < m) = 0.5. 2 marks
Question 5 (11 marks) [EVEYE 20152603 ) EXX
Mani is a fruit grower. After his oranges have been picked, they are sorted by a machine
according to size. Oranges classified as medium are sold to fruit shops and the remainder
are made into orange juice.
The distribution of the diameter, in centimetres, of medium oranges is modelled by
a continuous random variable, X, with probability density function.
3
£06) = Z(x—6)2(8—x) 6<x=<8
0 elsewhere
a i 2% Findthe probability that a randomly selected medium orange has a diameter ]
greater than 7cm. 2 marks
ii 4% Mani randomly selects three medium oranges. Find the probability that exactl);
one of the oranges has a diameter greater than 7 cm. Express the answer in the form ? s
where a and b are positive integers. 2 mar
g0 T i 2 l‘k
b 8% Find the mean diameter of medium oranges, in centimetres. L
F i :
d;)srtz:)ar:g:ls daZSl fied as large, the quantity of juice obtained from each orange is a normally
ute i i
random variable with a mean of 74mI and 4 standard deviation of 9mL.
¢ ®3% What is the probabili .
probability, correct to three decimal places, that a randomly selected large arks

orange produces less than 85 mL. of juice, given that it produces more than 74 mL of juice?

46
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mons, which are sold to a food factory. When 5 trucklo
the manager randomly selects and weighs four lemon
lemons is underweight, the load is rejecteq, Other

ad of lemong arrives
from the load,
Wise it is accepted.

pani also grows le

e food 20
at ™ ¢ more of these
If oné of Mani’s lemons are underweight.

Find the probability that a particular load of lemons wil] b rejected. Express th
. s the

B decimal places.

answer correct to four

pose that instead of selecting only four lemons, 1 lemops are selected a

2 marks

2% Sup :
random from a partlcular load.

Find the smallest integer value of # such that the probability of at least one lemon being

underweight exceeds 0.5 oot

stion 6 (13 marks) @YY 2012 26Q3abicd
ue

¢ Katerina and Jess are three students who have agreed to take part in a psychology
' is to answer several sets of multiple-choice questions. Each set has

Q

Stev
experiment. Each student
the same number of questions, 1, where n is a number greater than 20. For each question there

are four possible options (A, B, C or D), of which only one is correct.

a Steve decides to guess the answer to every question, so that for each question he chooses
A, B, C or D at random. Let the random variable X be the number of questions that Steve

answers correctly in a particular set.

i ([70%) What is the probability that Steve will answer the first three questions of this set

correctly? I mark

ii 60% Find, to four decimal places, the probability that Steve will answer at least 10 of
the first 20 questions of this set correctly. 2 marks

iii 5% Use the fact that the variance of X is % to show that the value of # is 25. 1 mark

[f Katerina answers a question correctly, the probability that she will answer the next question
.3 ili i

correctly is 7. If she answers a question incorrectly, the probability that she will answer the

next question incorrectly is %

In i . . ;
a particular set, Katerina answers Question 1 incorrectly.
3 marks

b 4% Calculate the probability that Katerina will answer questions 3, 4 and 5 correctly.
c

9% The Probability that Jess will answer any question correctly, independently of her
AnSwer to any other question, is p (p > 0). Let the random variable Y be the number of

uestj
duestions that Jess answers correctly in any set of 25.
2 marks

Ifpy -
(¥>23) - 6Pr (Y = 25), show that the value of p is %.
19% .
OUn'dme these sets of 25 questions being completed by many students, it has been‘
is an that the time, in minutes, that any student takes to answer each set of 25 questlc‘;“sd
eviaott-her random variable, W, which is normally distributed with mean 4 and standar
lon p,

tty
DS out tha, for Jess, Pr(Y = 18) = Pr(W = 20) and also Pr(¥ = 22) = Pr(W=z25). L
4 marks

Caley)
at
€ the valyes of a and b, correct to three decimal places.

e,
0170%53(‘6
36
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Question 7 (12 marks) [ENEYN 20202803 ] (00 0]

A transport company has detailed records of all its deliveries.

The number of minutes a delivery is made before or after its scheduled delivery time can pe
modelled as a normally distributed random variable, T, with a mean of zero and a standarq
deviation of four minutes. A graph of the pr obability distribution of T'is shown below.

)!

T T T T T T T T

T T T T T T T T T T T
—112—11—10—9—8—7—6—5—4—3~2—10 1 23 45 6 7 8 9 1011 12¢

a 68% IfPr(Tsa)=0.6,find a to the nearest minute. 1 mark

b '49% Find the probability, correct to three decimal places, of a delivery being no later than

three minutes after its scheduled delivery time, given that it arrives after its scheduled

delivery time. 2 marks
128% . Using the model described, the transport company can make 46.48% of its

deliveries over the interval -3 < t < 2. It has an improved delivery model with a mean

of k and a standard deviation of four minutes. Find the values of k, correct to one

decimal place, so that 46.48% of the transport company’s deliveries can be made over

the interval -4.5 <t < 0.5, 3 marks

A rival transport company claims that there is a 0.85 probability that each delivery it makes will

arrive on time or earlier. Assume that whether each delivery is on time or earlier is independent
of other deliveries.

d 5% Assuming that the rival company’s claim is true, find the probability that on a day in

which the rival company makes eight deliveries, fewer than half of them arrive on time or
earlier. Give your answer correct to three decimal places. 2marks
e Assuming that the rival company’s claim is true, consider a day in which it makes » deliveries.

1 24% Express, in terms of , the probability that one or more deliveries will not arrive
on time or earlier. e
L 2% Hence, or otherwise, find the minimum value of # such that there is at least K
20.95 probability that one or more deliveries will not arrive on time or earlier. b
f am A :

B / n analyst from a government department believes the rival transport company’s
claim is only true for de

liveries made before 4 iveri
. : pm. For deliveries made after 4 pm, the
(a)n3alsyit beél;:vzs ftthe probability of a delivery arriving on time or earlier is x, where
i ¢ <0.7. /i i
er observing a large number of the rival transport company’s deliveries,

360
_U_mfh
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gtion 8(8 marks) & 7
Que Ball Company (BBC) makes tennis balls whose diameters are norma]
)I

ncy I
The B0 g7 and standard deviation 1 mm. The tennis balls are packed and sold i
old in

wit_h cal tinS that each hold four balls. A tennis ball fits into such a tin if the d
s lameter of

slatistics

distributed

11is less
-2 atis the probability, correct to four decimal places, that a random] s selected tenni
a . u‘produced by BBC fits into a tin? / et ;

2 mark:
would like each ball produced to have diameter between 65.6m and 65.4 \
: 4Amm.

% What is the probability, correct to four decimal places, that the diameter of 2

i de by BBC s in thi
randomlyselected tennis ball made by BBC is in this range? —

. aw What is the probability, correct to four decimal places, that the diameter of a tennis
pall which fits into a tin is between 65.6 mm and 68.4mm? ! mal
mark

the b2

wants engineers to change the manufacturing process so that 99% of all balls

BBC management
meter between 65.6 mm and 68.4mm. The mean s to stay at 67 mm, but

produced have a dia
deviation is to be changed.

the standard
w standard deviation be (correct to two decimal places)? 3 marks

d 5% What should the ne
Question 9 (12 marks) 000

nd she owns a garden nursery. She grows and sells basil plants and
in centimetres, of the basil plants that Patricia is selling are
dard deviation of 4cm. There are

Patricia is a gardener a
coriander plants. The heights,
distributed normally with a mean of 14cm and a stan
2000 basil plants in the nursery.

a @% Patricia classifies the tallest 10 percent of her basil p
minimum height of a super basil plant, correct to the nearest millimetre?

quickly enough, 50 she plans to

Jess than 9cm 1n height.

lants as super. What is the
1 mark

Patricia decides that some of her basil plants are not growing
move them to a special greenhouse. She will move the basil plants that are

b ; : . -
s4%. How many basil plants will Patricia move to the greenhouse, cor rect to the nearest
2 marks

whole number?
), where

The heights of the corander plants, x centimetres, follow the probability density function /i(x

x o (7
2 osin|==] 0=sx= 50
h(x) =4 100 ( )
0 otherwise
¢ 73y ark
, State the mean height of the coriander plants. A
atricia th; . ,
of a thinks that the smallest 15% of her coriander plants should be given a new bype
plant food,
33% " R X . re
* Find the maximum height, correct to the nearest millimetre, of a corian der plant 1% > marks

1510 be o
€ 8ven the new type of plant food.
ther tall or regular. She finds

ﬁtricia al
S0 gr, :
that 2004 of 8rows and sells tomato plants that she classifies as €1 dom
her tomato plants are tall. A customer, Jack, selects 1 tomato plants at ral '
30% L . :
et - , i tall. Find the
9 be the probability that at least one of Jack’s n tomato plants! 2 marks

Minjm,,
m
Value of # 5o that q is greater than 0.95.

Y7
H?q,,(’,la%
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[n another section of the nursery, a craftsman makes plant pots. The pots are classified as

smooth or rough. The craftsman finishes each pot before star‘ti.ng on the next. Over. a period
of time, it is found that if one plant pot is smooth, the probability that t.he next one fs smooth
is 0.7, while if one plant pot is rough, the probability that the next one is rough is p, where

0 <p < 1. The value of p stays fixed for a week at a time, but can vary from week to week.

The first pot made each week is always a smooth pot.

f i (8% Find, in terms of p, the probability that the third pot made in a given week

is smooth. 2 marks
ii (57% In one particular week, the probability that the third pot made is smooth is 0.61,
Calculate the value of p in this week. 2 marks

Question 10 (6 marks) 00 |

Rebecca’s Robotics manufactures three types of components for robots: sensors, motors and
controllers. The manufacturing processes for each type of component are independent.

It is known that 8% of all of the sensors manufactured are defective.

A random sample of 50 sensors is selected and it is found that the proportion of defective

sensors in this sample is 0.08.

a Determine an approximate 90% confidence interval for the proportion of defective sensors,
correct to four decimal places. 2 marks

The weight, w, in grams, of controllers is modelled by the following probability density function.

3
330 - -290) 2
Clw) =1 640 OOO( w)(w ) 290 =w =330
0 elsewhere
b Determine the mean weight, in grams, of the controllers. 2 marks

¢ Determine the probability that a randomly selected controller weighs less than the mean
weight of the controllers. Give your answer correct to four decimal places. 2 marks

Question 11 (15 marks) 000
In a chocolate factory, the material for making each chocolate is sent to one of two machines,
machine A or machine B.

The time, X seconds, taken to produce a chocolate by machine A, is normally distributed with
mean 3 and standard deviation 0.8,

The time, Y seconds, taken to produce a chocolate by machine B, has the following probability
density function,

0 y <0
fin=1 0sysd

0.25¢ 01y oy

a  Find correct to four decimal places

i m Pr(3 SX < 5) 1 n]"ll'k
i 6% Pr(3sY<5) 3 mark
3 mzlfl‘5

b 52%" Find the mean of Y, correct to three decimal places

[ ark
¢ i 88% Find where the upper 50% of Y existg | mat

ii 82% Find the value of g g md!
, correct t : 2
0 two decimal places, such that Pr(Y = a) = 0.7- 07801704053“"
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9
that Pr(Y =3) ==, A rand
g% Ttcan De shown 37 " random sample of 10 chocolates prodyceg by

' ne Bis chosen. Find the probability, correct to four decimal places, tly

i
ma;?hese 10 chocolates took 3 or less seconds to produce,
40

atexactly
. A 2 marks
colates produced by machine A and machine B are stored in a large bip

e cho
All of th ual number of chocolates from each machine in the iy,

There is an eq
und that if a chocolate, produced by either machine, takes longer than 3 seconds

jtis fo an easily be identified by its darker colour,

to ProdllCe then it ¢
T8 A chocolate is selected at random from the bin. It is found to have taken longer

e ; .
than 3 seconds to produce. Find, correct to four decimal places, the probability that it was

produced by machine A. 3 marks

Question 12 (14 marks) EEIIEd 2007 2805 ) [XTJ
In the Great Fun amusement park there is a small train called Puffing Berty which does a
circuit of the park. The continuous random variable T, the time in minutes for a circuit to be

completed, has a probability density function fwith rule

L (t-10) if10sr<20

100
1 :
=] — -
f(@) 100(30 1) if20<t<30

0 otherwise
a 45% Sketch the graph of y = f(1). 2 marks
b "5?,@ Find the probability that the time taken by Puffing Berty to complete a full circuit

is less than 25 minutes. Give the exact value. 2 marks
2 marks

¢ 4% Find Pr (T'< 15 | T < 25). Give the exact value.

b ;ftraln must complete six circuits between 9.00am and noon. The management prefers
ultin o .
g Berty to complete a circuit in less than 25 minutes.

d 3§50 o
* Find the probability, correct to four decimal places, that of the 6 circuits completed, :
2 marks

atle
. 4t 4 of them take less than 25 minutes each.

Or sc i t ich the
Probagieléulmg reasons the management wants to know the time, b minutes, for which the
i 1ty of exactly 3 or 4 out of the 6 circuits completed each taking less than b minutes,

MaXimiseq,

Letpl‘(T< b) -p

Let Qb .
e the Probability that exactly 3 or 4 circuits completed each take less than b minutes.

: ]
: Sh ) marks
Ow that Q = 5,3 ’ _
= - p(l_p)'(‘l—P)'
19% Fi " -
Find the maximum value of Q and the value of p for which this occurs > marks
. Ve the exacy value.) |
0 g - o ccurs. 2 marks
% By 4, correct to one decimal place, the value of b for which this maxumum 0cc
H?E"Unq

553¢q
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Question 13 (6 marks) [EZ¥Y z0082801c [Tl

Sharelle is the goal shooter for her netball team. The time in hours that Sharelle spen

, ds traip;
each day is a continuous random variable with probability density function given by Faining

flx) = é(é—x)(x—?.)(x+2) if2<xs<6

0 elsewhere

a (6% Sketch the probability density function, and label the local maximum with its
coordinates, correct to two decimal places.

- 2 Mmar;
b 7% What is the probability, correct to four decimal places, that Sharelle spends lesg &
than 3 hours training on a particular day? X
- < Markg
¢ [58% What is the mean time (in hours), correct to four decimal places, that she spends
training each day?
2 marks
Question 14 (19 marks) E7<YY 20172803 [XX]
The time Jennifer spends on her homework each day varies, but she does some homework
every day. The continuous random variable T, which models the time, t, in minutes, that
Jennifer spends each day on her homework, has a probability density function /> where
L (t-20) 20st<45
625
1
t)=| —(70-t
f() 625( ) 45<t<70
0 elsewhere
a [€2% Sketch the graph of f. 3 marks
b @% Find Pr(25< T =55). 2 marks
c 4% Find Pr(Ts25| T =55), 2 marks
d 38% Find a such that Pr(T = g) = 0.7, correct to four decimal places. 2 marks
e The probability that Jennifer spends more than 50 minutes on her homework on any
given day is % Assume that the amount of time spent on her homework on any day
is independent of the time spent on her homework on any other day.
i [@6% Find the probability that Jennifer spends more than 50 minutes on her homework I
on more than three of seven randomly chosen days, correct to four decimal places. 4 70e
ii 5% Find the probability that Jennifer spends more than 50 minutes on her homewor k
on at least two of seven randomly chosen days, given that she spends more than 50  marks
minutes on her homework on at least one of those days, correct to four decimal places-
Let p be the probability that on any given day Jennifer spends more than d minutes 01
her homework.
Let g be the probability that on two or three days out of seven randomly chosen days she
spends more than d minutes on her homework. ks
7 mark?
f [@6%) Express g as a polynomial in terms of p-
g i @0% Find the maximum value of g, correct to four decimal places, and the value o marks
of p for which this maximum occurs, correct to four decimal places.
ii %0 Find the value of d for which the maximum found in part g i occurs, correct 2 marks

to the nearest minute.

,.ﬁn
g750179%4
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(14 marks) oxa
. 215

and Concert Hall begin L minutes after the scheduled starting time,

tio
Ques Mathsl oo .
t the hat is normally distributed with a mean of 10 minutes and 3 standard

s al
concer® som v ariable t

jsaf inutes.
b lsﬂfioﬂ of four miny

p . .

dev portion of concerts begin before the scheduled starting time, correct to four

Wwhat pro X
decirﬂal places®

obability t ]
correct to four decimal places. 1 mark

a 1 mark

- hat a concert begins more than 15 minutes after the scheduled

. e

p Find thel
startiﬂg time,

+t begins more than 15 minutes after the scheduled starting time, the cleaner is
Ifa conce

xtra payment of $200. If a concert begins up to 15 minutes after the scheduled
given an the cleaner is given an extra payment of $100. If a concert begins at or before

1 times
startn;lge suled starting time, there is no extra payment for the cleaner.
the sC
o the random variable that represents the extra payment for the cleaner, in dollars.

Let Cb

¢ i Usingyour
correct to three decimal places.

responses from part a and part b, copy and complete the following table,

c | 0 100 200
Pr(C=¢) |

1 mark

ii Calculate the expected value of the extra payment for the cleaner, to the nearest dollar. 1 ma rk
iii Calculate the standard deviation of C, correct to the nearest dollar. 1 mark

d The owners of the Mathsland Concert Hall decide to review their operation. They study
information from 1000 concerts at other similar venues, collected as a simple random
sample. The sample value for the number of concerts that start more than 15 minutes after
the scheduled starting time is 43.

I Find the 95% confidence interval for the proportion of concerts that begin more than
15 minutes after the scheduled starting time. Give values correct to three decimal places. 1 mark

= why this confidence interval suggests that the proportion of concerts that begin
EZE? le::nt 1f5 minutes after the scheduled starting time at the Mathsland Concert Hall
The o ntfrom the proportion at the venues in the sample.

Wners of th,
Scheduleq start.
“ller the sched
ePresents the

| mark

hie Mathsland Concert Hall decide that concerts must not begin before the
1N time. They also make changes to reduce the number of concerts that begin
ed starting time. Following these changes, M is the random variable that
Bumber of minutes after the scheduled starting time that concerts begin.

The .
Probablllty density function for M is

8

—— Xz 0

flx)=12 (x+2)
Where xi 0 x<0
is the time. ; )
© In minutes, after the scheduled starting time.

e CalcUlat
e the eXpected valye of M. 2 marks
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f i Find the probability that a concert now begins more than 15 minutes after the

scheduled starting time.

U mayl
ii Find the probability that each of the next nine concerts begins no more than 15 minyt -\
es

after the scheduled starting time and the 10th concert begins more than 15 Minutes
after the scheduled starting time. Give your answer correct to four decimal places.

. 2 mark;
Find the probability that a concert begins up to 20 minutes after the scheduled starting

time, given that it begins more than 15 minutes after the scheduled starting time.
Give your answer correct to three decimal places. N
< mark,

Question 16 (138 marks) [ENexy 201782803 B0

A company supplies schools with whiteboard pens. The total length of time for which a
whiteboard pen can be used for writing before it stops working is called its use-time. There are
two types of whiteboard pens: Grade A and Grade B. The use-time of Grade A whiteboard pens
is normally distributed with a mean of 11 hours and a standard deviation of 15 minutes,

a Find the probability that a Grade A whiteboard pen will have a use-time that is greater than

10.5 hours, correct to three decimal places. 1 mark

The use-time of Grade B whiteboard pens is described by the probability density function

X
X g )
flx) =1 5g12- 2 -1 0sxs12
0 otherwise

where x is the use-time in hours.

b Determine the expected use-time of a Grade B whiteboard pen. Give your answer in hours,
correct to two decimal places. 2 marks

¢ Determine the standard deviation of the use-time of a Grade B whiteboard pen. Give your
. . ark
answer in hours, correct to two decimal places. 2 marss

d Find the probability that a randomly chosen Grade B whiteboard pen will have a use-time .
2 marks
that is greater than 10.5 hours, correct to four decimal places. 2 met

A worker at the company finds two boxes of whiteboard pens that are not labelled, but knows
that one box contains only Grade A whiteboard pens and the other box contains only Grade B
whiteboard pens. The worker decides to randomly select a whiteboard pen from one of the
boxes. If the selected whiteboard pen has a use-time that is greater than 10.5 hours, then the
box that it came from will be labelled Grade A and the other box will be labelled Grade B.

Otherwise, the box that it came from will be labelled Grade B and the other box will be
labelled Grade A.

e Find the probability, correct to three decimal places, that the worker labels the

2 mar ks
boxes incorrectly.

f Find the probability, correct to three decimal places, that the whiteboard pen selected
was Grade B, given that the boxes have been labelled incorrectly.

2 n13fk5
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d pen ages, its tip may dry to the point where the whiteboard pen becomes
ar ot )
0 e). The company has stock that is two years old and, at tha age, It is known

Asd whiteD
J hiteboard pens will be defective.

(unusab
Grade AW
chases a box of Grade A whiteboard pens that is two years old and & cae of

the first to use them. If every student receives a whiteboard pen from this
bability, correct to four decimal places, that at least one student will recene

board pen. 2

5, be the random variable of the distribution of sample proportions of defective
h Let d,; A whiteboard pens in boxes of 100. The boxes come from the stock that i« two vears
Glrda cind (B, > 0.04] P, < 0.08). Give your answer correct to four decimal places. Do not
old.

Jefective
that 5% of
. A school puT
® jgstudents 15
box, find the p.ro
1 defective white

se a normal approximation.

i Abaxof 10 Grade A whiteboard pens that is two years old is selected and it is found
;hal six of the whiteboard pens are defective. Determine a 90% confidence interval for
the population proportion from this sample, correct to two decimal places. .

Question 17 (10 marks) oxa

A teacher coaches their school’s table tennis team. The teacher has an adjustable ball machine
that they use to help the players practise. The speed, measured in metres per second. of the
balls shot by the ball machine is a normally distributed random variable W. The teacher sets
the ball machine with a mean speed of 10 metres per second and a standard deviation of

0.8 metres per second.

U

3 78% Determine Pr(W = 11), correct to three decimal places.

b 64% Find the value of k, in metres per second, which 80% of ball speeds are below.
Give your answer in metres per second, correct to one decimal place.

The teacher adjusts the height setting for the ball machine. The machine now shoots balls high

abot\: the table tennis table. Unfortunately, with the new height setting, 8% of balls do not land
on the table, )

Let p )
the t :le t-he random variable r epresenting the sample proportion of balls that do not land on
'¢in random samples of 25 balls

¢ 45w .
ind the Mmean and the standard deviation of P.

d &y
Use i ial di .
‘ the binomal distribution to find Pr (P > 0.1), correct to three decimal places.
®teacher ¢y also
"®volutign, Per secq

adjust the spin setting on the ball machine. The spin, measured in
nd, is a continuous random variable X with the probability density function

5’;0 0=sx<20
| flx)= i(;;—ot 20<x <50
e 2y Fing " 0 elsewhere
Perseconq. - XMUM possible spin applied by the ball machine, in revolutions
8 £

ind tp,
to € stand L :
Cne decim ol ard deviation of the spin, in revolutions per second. correct
ace,

1 mark

3 marks
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Question 18 (17 marks) [ETETN 2019 280¢) (XX
The Lorenz birdwing is the largest butterfly in Town A.

The probability density function that described its life span, X, in weeks, is given by

—fl—(Sx
f(x)=14 625

P_ox") 0sx<5

0 elsewhere

a (80% Find the mean life span of the Lorenz birdwing butterfly.

2 l'nm.l_'§
b %% Inasample of 80 Lorenz birdwing buttertlies, how many butterflies are expected h
to live longer than two weeks, correct to the nearest integer?

2 Markg
¢ (66% What is the probability that a Lorenz birdwing butterfly lives for at least foyy weeks
given that it lives for at least two weeks, correct to four decimal places?

2 marlg
The wingspans of Lorenz birdwing butterflies in Town A are normally distributed with 5 mean
of 14.1 cm and a standard deviation of 2.1cm.

d 8% Find the probability that a randomly selected Lorenz birdwing butterfly in Town A
has a wingspan between 16cm and 18cm, correct to four decimal places.

1 mark
e [61% A Lorenz birdwing butterfly is considered to be very small if its wingspan is in the

smallest 5% of all the Lorenz birdwing butterflies in Town A. Find the greatest possible

wingspan, in centimetres, for a very small Lorenz birdwing butterfly in Town A, correct
to one decimal place. 1 mark
Each year, a detailed study is conducted on a random sample of 36 Lorenz birdwing butterflies
in Town A. A Lorenz birdwing butterfly is considered to be very large if its wingspan is greater
than 17.5cm. The probability that the wingspan of any Lorenz birdwing butterfly in Town A
is greater than 17.5cm is 0.0527, correct to four decimal places.
f i @% Find the probability that three or more of the butterflies, in a random

sample of 36 Lorenz birdwing butterflies from Town A, are very large, correct K
to four decimal places. .

33% The probability that # or more butterflies, in a random sample of 36 Lorenz

birdwing butterflies from Town A, are very large is less than 1%. Find the smallest value "

of n, where 7 is an integer. .

iii 9% For random samples of 36 Lorenz birdwing butterflies in Town A, P is the .

random variable that represents the proportion of butterflies that are very large. Find 2 marks
the expected value and the standard deviation of P, correct to four decimal places.

iv [25% Whatis the probability that a sample proportion of butterflies that are very large

lies within one standard deviation of 0.0527, correct to four decimal places? Do Ot U%¢

2 m:JI‘kS
2 normal approximation.

28% The Lorenz birdwing butterfly also lives in Town B.
In a particular sample of Loreny birdwin

; 5%
butterfli approximate 9
confidence interval for the - R Ss Gomm, TOOE: AL 2D

- Proportion of butterflies that are very large was caleulated 1
e (0.0234, 0.0866), correct to four decimal places.

D 5 marks
etermine th N ' -
€ sample size used in the calculation of this confidence interval.

a0
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