Christ Church Grammar School

WA Exams Practice Paper A, 2015

Question/Answer Booklet

MATH EMATICS If required by your examination administrator, please
M ETH O DS place your student identification label in this box
UNITS 1 AND 2

Section One:
Calculator-free

Student Number:  In figures

in words

Your name

Time allowed for this section
Reading time before commencing work: five minutes
Working time for this section: fifty minutes

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

This Questicn/Answer Booklet

Formula Sheet

To be provided by the candidate
Standard items: pens (blue/black prefetred), pencils (including coloured), sharpener,
correction fluidftape, eraser, ruler, highiighters

Special items: nil

Important note to candidates

No other items may be taken into the examination room. 1t is your responsibility to ensure that
you do not have any unauthorised notes or other items of a non-personal nature in the
examination room. If you have any unauthorised material with you, hand it to the supervisor
before reading any further.



METHODS UNITS 1 AND 2 2 CALCULATOR-FREE

Structure of this paper

. Numbfar of Num_ber of Working time Marks Percentage
Section guestions guestions fo : .
available be answered {minutes) available of exam
Section One:
Calculator-free 8 8 50 52 36

Total 150 100

Instructions to candidates

1.

The rules for the conduct of Western Australian external examinations are detailed in the
Year 12 Information Handbook 2015. Sitting this examination implies that you agree to
ahide by these rules.

Write your answers in this Question/Answer Booklet.

You must be careful to confine your response to the specific question asked and to follow
any instructions that are specified to a particular question.

Spare pages are included at the end of this booklet. They can be used for planning your

responses and/or as additional space if required to continue an answer.

o Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.

¢ Continuing an answer: If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill in the number of the question that you are continuing to answer at the top of the
page.

Show all your working clearly. Your working should be in sufficient detail to allow your
answers to be checked readily and for marks fo be awarded for reasoning. Incorrect
answers given without supporting reasoning cannot be allocated any marks. For any
question or part question worth more than two marks, valid working or justification is
required to receive full marks. !f you repeat any question, ensure that you cancel the
answer you do not wish to have marked.

It is recommended that you do not use pencil, except in diagrams.

The Formula Sheet is not to be handed in with your Question/Answer Booklet,

See next page



CALCULATOR-FREE

Section One: Calculator-free

METHODS UNITS 1 AND 2

(52 Marks)

This section has eight (8) questions. Answer all questions. Write your answers in the spaces

provided.

Working time for this section is 50 minutes.

Question 1

(a)  The table shows the temperature of a liquid over a period of time.

Time (minutes)

0

5

10

15

20

25

Temperature (°C)

58

44

32

25

21

19

Determine the average rate of change of temperature of the liquid

(i) over the first ten minutes.

(ii) between 15 and 20 minutes.

(6 marks)

(1 mark)

(1 mark)

(b)  Determine the equation of the tangent to the curve y =21 ~2x*> + x+2 when x=2.

See next page

{4 marks)



METHODS UNITS 1 AND 2 4 CALCULATOR-FREE

Question 2 (7 marks)
(a)  The vertices of three points are A(1, 1}, B(-1, 2) and C(-2, -1).

i Use gradients to explain whether the lines AB and BC are perpendicular. (2 marks)

{ii) Determine the equation of the line through A that is parallel to the line BC. (1 mark)

(iii) if B is the mid-point of A and D, determine the coordinates of D. (2 marks)

®) Solve —‘——;—’- _3x=4. (2 marks)

See next page



CALCULATOR-FREE

Question 3

Solve the following equations.

(a) x4+ D(2x-3)=0.

(b)  x*+4x+6=2x +5x—6.

()  2(x~2)*=100.

See next page

METHODS UNITS 1 AND 2

(5 marks)

{1 mark)

(2 marks)

(2 marks)



METHODS UNITS 1 AND 2 6 CALCULATOR-FREE

Question 4 (7 marks)
(a) Determine cj_y in simplified form if
ax
(i) y=2x" ~x+3. (1 mark)
3 4
(ip) yﬁ%—%- (1 mark)

(b)  Determine the coordinates of the point on the curve y =3x% -~ 7x-10 where the gradient is
5. (2 marks)

(c) Determine f{x) giventhat F'(x)=5+2x— 6x% and F(1)=0. (3 marks)

See next page



CALCULATOR-FREE 7 METHODS UNITS 1 AND 2

Question 5 (7 marks)

(a) The graph of y=a" is shown below.

v
\\ o X 1
; > X
6 4 o .1 2 4
4

On the same axes, sketch the graphs of

(i) y=a*?, (1 mark)

(ii) y=a' -3. (1 mark)
(b)  Evaluate (3.6x20'3)+(1.2x10‘4). (1 mark)
(c) Solve for x:

(i) 2771 =81, (2 marks)

(i) x2=6%. (2 marks)

See next page



METHODS UNITS 1 AND 2 8 CALCULATOR-FREE

Question 6 (5 marks)
(a) Determine the exact value of sin 210°. {1 mark)
(b)  Solve the equation cos(4x) :% for ~r<x<z. (2 marks)
()  Expand (n-1)". (2 marks)

See next page



CALCULATOR-FREE 9

Question 7

@ If (x~2)x+2)(x+3)=ax® +bx® +cx+d, determine the value of ¢ .

METHODS UNITS 1 AND 2

(b)  Match each function in the table below with its graph.

Function

Graph (A, B or C)

Fx)=x+Dx-17

S =x(1+ )2 -x)

FO=0x-Dx+NDx+2)

B flx}

C

(¢)  Thegraph of y=2x° —5x% —2x+5 is shown below.

).’

(i)  Solve 2x° —2x=5x2 -5,

(i)  Factorise 2x° —5x% —=2x+5=0.

See next page

{8 marks)
{2 marks)

{2 marks)

(2 marks)

(2 marks)



METHODS UNITS 1 AND 2 10 CALCULATOR-FREE

Question 8 (7 marks)

{a) Calculate the gradient of y=x* —3x—10 at the points where y=8. {3 marks)

2
{b)  The function f(x)m%(x—6) has a local minimum at (p, ¢), where p>0.

Determine the values of p and ¢. (4 marks)

End of questions



Christ Church Grammar School

WA Exams Practice Paper A, 2015

Question/Answer Booklet

MATH EMATICS If required by your examination administrator, please
METHODS place your student identification label in this box
UNITS 1 AND 2

Section Two:
Calculator-assumed

Student Number:  In figures

In words

Your name

Time allowed for this section
Reading time before commencing work: ten minutes
Working time for this section: one hundred minufes

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

This Question/Answer Booklet

Formula Sheet (retained from Section One)

To be provided by the candidate
Standard items: pens (blue/black preferred), pencils (including coloured), sharpener,
correction fluidftape, eraser, ruler, highlighters

Special items:; drawing instruments, templates, notes on two unfolded sheets of A4 paper,
and up to three calculators approved for use in the WACE examinations

Important note to candidates

No other items may be taken into the examination room. It is your responsibility to ensure that
you do not have any unauthorised notes or other items of a non-personal nature in the
examination room. If you have any unauthorised material with you, hand it to the supervisor
before reading any further.



METHODS UNITS 1 AND 2 2 CALCULATOR-ASSUMED

Structure of this paper

Number of Number of L
Section questions questions to Worlfmg time M;-alrkbsl Pe;centage
available be answered (minutes) avaflable orexam

Section Two:
Calculator- 13 13 100 98 65
assumed

Total 150 100

Instructions to candidates

1.

The rules for the conduct of Western Australian external examinations are detailed in the
Year 12 Information Handbook 2015. Sitting this examination implies that you agree to
abide by these rules.

Write your answers in this Question/Answer Booklet.

You must be careful to confine your response to the specific question asked and to follow
any instructions that are specified to a particular question.

Spare pages are included at the end of this booklet. They can be used for planning your

responses and/or as additional space if required to continue an answer.

e Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.

« Continuing an answer: If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill in the number of the question that you are continuing to answer at the top of the
page.

Show all your working clearly. Your working should be in sufficient detail to allow your
answers to be checked readily and for marks to be awarded for reasoning. Incorrect
answers given without supporting reasoning cannot be allocated any marks. For any
question or part question worth more than two marks, valid working or justification is
required to receive full marks. If you repeat any question, ensure that you cancei the
answer you do not wish to have marked.

It is recommended that you do not use pencil, except in diagrams.

The Formula Sheet is not to be handed in with your Question/Answer Booklet.

See next page



CALCULATOR-ASSUMED 3 METHODS UNITS 1 AND 2

Section Two: Calculator-assumed (98 Marks)

This section has thirteen (13) questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 100 minutes.

Question 9 (6 marks)

(a)  Calculate the smallest possible length of AB in the triangle shown below. (3 marks)
(The triangle is not drawn o scale).

(b) In the diagram below (not to scale), the line AC intersects the line BD at O. The angle
AOB = 35°, and the lengths OB = 14cm, OD = 26¢cm and AC = 30cm. If the area of triangle

ODC is twice that of triangle OAB, determine the length OA. (3 marks)
D
26cm
0 C
A 25°
14cm
B

See next page



METHODS UNITS 1 AND 2 4 CALCULATOR-ASSUMED

Question 10 (5 marks)

The following Venn diagram shows the numbers of students electing to study at least one of
Chemistry (C), Math (M) or Physics (P) in upper school.

(a)

(b)

(c)

Determine the value of a. {1 mark)

Determine n{(C UM U P). (1 mark)

if one student is selected at random from the group, determine the probability

(i) they elected to study math but not physics. (1 mark)

(i) they elected to study math and physics, given that they did not study chemistry.
(1 mark)

(i)  they elected to study two subjects, given that they did not elect to study all three
subjects. {1 mark)

See next page



CALCULATOR-ASSUMED 5 METHODS UNITS 1 AND 2

Question 11 (3 marks)

After the failure of a computer containing the details of 412 clients, Chris was given the job of re-
entering all the client information into a new computer. On the first day he managed to re-enter
the details of 15 clients. On each subsequent day, he was given more and more time for this job
and managed to add two more clients each day than on the previous day.

(@) How many clients did Chris re-enter on the fifth day®? {1 mark)

(b)  How many clients had Chris re-entered altogether after 8 days? (1 mark)

(c) During which day did Chris finish the job and how many clients did Chris add on this
day? (2 marks)

{d) Because of this new job, Chris began to spend less and less time on his usual job of
answering client emails. His time spent answering emails followed an arithmetic
progression such that on the 6™ day of his new job he spent 2 hours 20 minutes answering
emails and on the 10" day he spent just 1 hour 36 minutes.

] How long did Chris spend answering emails on the first day of his new job?
(3 marks)

(i After how many days in his new job will Chris have spent a total of at least 30
hours answering emails? (2 marks)

See next page



METHODS UNITS 1 AND 2 6 CALCULATOR-ASSUMED

Question 12 (6 marks)

Software has been developed to classify an email message as either good or spam. The
software is not perfect: only 88% of spam is classified as such, and 4% of emails that are good

are classified as spam.

A large number of emails, 15% of which were spam, were checked by the software.

(8)  Whatis the probability that the software will classify a randomly chosen email as spam?
(3 marks)

(b)  Given that the software classifies an email as good, what is the probability that it is
actually spam. {3 marks)

See next page



CALCULATOR-ASSUMED 7 METHODS UNITS 1 AND 2

Question 13 (9 marks)

For two events, A and B, P(AnB)=03, P(AnB)=0.1 and P(BnA)=x.

{a) Determine an expression for P(Am B) in terms of x. {2 marks)

{b) State the maximum possible value of P(A). (1 mark)

{c) Determine the value of x under each of the following conditions.

(i) A and B are mutually exclusive, (1 mark)
(ii) P(A|B)=1. (2 marks)
(i) A is independent of B. (3 marks)

See next page



METHODS UNITS 1 AND 2 8 CALCULATOR-ASSUMED

Question 14 (9 marks)

Sequence A is geometric and has n" term (n21 ) given by T, =5(0.8)".

(a)

(b)

(c)

What is the first term of Sequence A? (1 mark)

How many terms of Sequence A are greater than 17 (1 mark)

A student added together the first m terms of Sequence A and obtained a total between
21.9 and 22. Explain why the student must have made a mistake, even though the number
m is not known. {2 marks)

Sequence B is also geometric with a common ratio of 1.2. The sum of its first two terms is 0.22.

(d)

(e)

(f)

Determine the first term of Sequence B. (2 marks)

How many terms of Sequence B are less than 17 (1 mark)

What is the fewest number of terms of Sequence B that must be summed to obtain a {otal
of at least 1007 Justify your answer, (2 marks)

See next page



CALCULATOR-ASSUMED 9 METHODS UNITS 1 AND 2

Question 15 (7 marks)

A function is given by £(x)=200+32x% —x* for -3<x<5.

(a)  Use calculus techniques to determine the coordinates of both stationary points of the
function for the given domain. (4 marks)

{3)] Sketch the graph of y= f(x) for -3<x<5 on the axes below. {3 marks)

))

hy
a3},
N
v
L5

iy d
[an oS- oo
@D

See next page



METHODS UNITS 1 AND 2 10 CALCULATOR-ASSUMED

Question 16 (8 marks)
(a)  Sketch the graph of y* =4-2x. (3 marks)
Yy
&
A
2
? X
-B -B -4 -2 2 4 6 8
: =6
{b) State, with reasons, whether these relationships are also functions:

(c)

(i y*=4-2x, x20. (1 mark)

(i) y*=4-2x, y=0. (1 mark)

The equation of the following graph is x> + y? + ax + by =c. Determine the values of a ,b
and c¢. {3 marks)

))

-

AN

See next page



CALCULATOR-ASSUMED L METHODS UNITS 1 AND 2

Question 17 (9 marks)

The depth of water in a harbour, 4 measured in metres, ¢ hours after midnight, can be modelled
by the function d(t)=acos(bt) +c.

The minimum depth of 1.5 meters first occurred at midnight, followed by a maximum of 4.5
metres six hours later.

(@)  Sketch how the depth varied over the first 24 hours on the axes below. {3 marks)

o

2
B
o e fmsnponmrpreree e —+ I
8 12 18 24
{b) Explain, with reasening, why a=-1.5, b=% and ¢ =3. (3 rarks)
(c) For what percentage of a day is the depth of water at least 2.5 metres? (3 marks)

See next page



METHODS UNITS 1 AND 2 12 CALCULATOR-ASSUMED

Question 18 (8 marks)

A government organisation estimated that the world population was 6,768,167,712 on the first of
July 2009 and was 6,774,705,647 one month later on the first of August.

(a)  If the population is assumed to be growing exponentially, determine

(i) the monthly percentage growth rate in the population. (2 marks)

if) an expression for the population + months after the first of July 2009. (2 marks)

{b) If this rate of growth continues, determine

(i) the world population on the first of July 2010, to the nearest million. {2 marks)

(i) in which year and month the population of the world was expected to reach 7,000
million. (2 marks)

See next page



CALCULATOR-ASSUMED 13 METHODS UNITS 1 AND 2

Question 19 (6 marks)
(a) The quantity P is directly proportional to the quantity 7, and it is known that when 7' =12,
P=60.
(i) Determine an equation for the relationship between P and T . {2 marks)
(i) Sketch a graph of the relationship between P and T . (2 marks)

(b)Y  The graph below shows y = ab ,where «a and b are constants.

X -

¥

S

N

#

Determine the values of « and b. (2 marks)

See next page



METHODS UNITS 1 AND 2 14 CALCULATOR-ASSUMED

Question 20 (10 marks)
(a) A cylinder is such that the sum of the height and three times the radius is 50 cm.

S

]

S

(i) Write an eguation for the height, i, in terms of the radius, », for this cylinder.
(1 mark)

(i) Show that the total surface area of the cylinder is given by A=100xr - dzr?.
{2 marks)

(i)  Using calculus techniques, determine the dimensions of this cylinder to obtain the
maximum possible surface area, and state this area. (3 marks)

See next page



CALCULATOR-ASSUMED 15 METHODS UNITS 1 AND 2

(b)  The displacement, x m, of a particle from a fixed point O is given by x=20 =3% =12t +1,
t 20, where r is the time, in seconds.

0] Determine the initial velocity of the particle. (2 marks)

{ii) Determine the displacement of the particle at the instant it is stationary. (2 marks)

See next page



METHODS UNITS 1 AND 2 16 CALCULATOR-ASSUMED

Question 21 (6 marks)

The circumference of a circle of radius 25cm passes through the centre of a circle of radius
15cm. Find the area of intersection of the two circles.

End of questions



S0LuNoONS

CALCULATOR-FREE

Section One: Calcutator-free

3

METHODS UNITS 1 AND 2

(52 Marks)

This section has etght (8) questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 50 minutes.

Question 1

(a)

(b)

The table shows the temperatuse of a fiquid over a period of time.

[ Time (minutes) 0 ]

] 10

1

15

20

25

| Temperature (°C) 58 |

44 32

l

25

21

Determine the average rate of change of temperature of the liguid

(i3 over the first ten minutes.

32-58 26

10-0 10

=-2.6 °C/min

(i) between 15 and 20 minutes.

2135 4

20-15 5

~—=~0.8 °C/min

{6 marks}

(1 mark)

(1 raark)

Determine the equation of the tangent to the curve y=x" - 21 +x+2 when x=2.

25t

oy

dx

a2
— =35 —dr+1

+.|.‘+'.’| =4
2

as

=3
el
y—d=3xr-2}
y=5x-6

See next page

{4 marks)

METHODS UNITS 1 AND 2

Question 2

(a}

(o)

CALCULATOR-FREE

The vertices of three points are A(1, 1), B(-1, 2) and (-2, -1).

@

(i)

(iily

(7 marks)

tJse gradients 1o explain whether the lines AB and BC are perpendicular. (2 marks)

Pl gy s
: 2

ny. =3

3

sl 3

No, since perpendicular gradients have a product of -1,

Determine the equation of the fine through A that is parallel to the line BC. {t mark}

y=3x+c
1=3(N)+¢
c=-2

soy=3x-2

I B is the mid-point of A and D, determine the coordinates of D.

D(-1-2, 2+ 1)

D(-3, 3)

Solve 22 ; 3 3x=d.

See next page

(2 marks)

{2 marks}



CALCULATOR-FREE

Question 3

Solve the foliowing equations.

(a)

{©

A 20 -3=0.

. : e
=0, x=-3, x=%

2 -
W oadre b= +3x-6.

{r+d4¥xy-3)=0

0=t +x-12

=g, x=3

Hx—2) =100.

(x—2)" =50
x- =357
x=24+502, k=252

See next page

METHODS UNITS 1 AND 2

(5 marks)

(1 mark)

{2 marks)

(2 marks})

METHODS UNITS 1 AND 2 5 CALGULATOR-FREE
Question 4 {7 marks)

(a) Determine d]—‘ in simplified form if
oy

0] y=25" —x+3. {1 mark}
b6t 1
dv

=.3 4

.. ax £z

i R vt 1 mark

)y =33 ( )
dr 5% &
dx 2 3

{b}  Determine the coordinates of the point on the curve y= 3x% - 7x 10 where the gradient is
3. (2 marks)

dr =gy
dx

Gy-T7=5 = x=2
y=3H-2} - 10=~12

Al (2,-12)

(c) Delermine f(x) giventhat f(x}=5+2x~6x> and f(1}=0. (3 marks)

FH)=5x+ 2274

c=0-5-1"+2=—4

f(.\'}zS.\'+x2 —at -4

See next page



CALCULATOR-FREE 7 METHODS UNITS 1 AND 2
CGuestion 5 (7 marks)
{a) Thegraphof y=«' is shown below.
."‘
'\ 10
: 8
i _‘ﬁi__‘ > v
B ._4 ™ A . 'l) . 4 S
= : :
4 ! ]
On the same axes, sketch the graphs of
6} y=a'? (1 mark)
(i) y=a'-3. (t mark}
(o)  Evaluate (3.6x 10‘3) +(1.2 x IG*'] . (1 mark)
3.6 107
E x -‘-am:‘» = 3x10=30
(c}  Solvefar x:
(i a7t =gy {2 marks}
33(2.&[) :34
bx~3=4
v=1
Gy =8l {2 marks)
—1—-=£ = :i =g l:i-?;
£ 4 13 5

See next page

METHODS UNITS 1 AND 2 8

Question 6
{a}  Determine the exact value of sin 210°.

|
2

(b)  Solve the equation cos(»é—.r):# for —rsxsr.

(¢} Expand (n-N*.

CALCULATOR-FREE

{5 marks)
{1 mark}

{2 marks)

{2 marks)

(=1 =1t w A (D en (1) + A= + (1)

=n' =dn® + 60 —dn +1

See next page



CALCULATOR-FREE 9 METHODS UNITS 1 AND 2
Question 7 {8 marks}
(ay If(x -~2)(.\'+2)(.1‘+3)=a.\'3 +bx* +cx+d , determine the value of ¢. {2 marks)

(P g 43)=  —dy—.. = =4

(b)  Match each function in the table below with its graph. (2 marks)
Function Graph (A, B or C)
Sl (e B - 17 C
Sy =x(1+ )2 - x) A
Fl=(x =+ THx+2) B
A ftx) B fin C fix)

VA
e

(€ Thegraphof y=25> —-5x% ~2x+5 is shown below.
¥

i " ,
: 1\_% 3 4

61

()  Solve 2+° ~2x=54% -5, (2 marks}

AT
-3

2% -5 —-2v+5=0
xm=-1 x=1 x=25

(i)  Faclorise 2¢° —54° - 2x+5=0. (2 marks)

2(x+x— D~ 2.5) = (v + Nx - N2xr -5}

See next page

METHODS UNITS 1 AND 2 10 CALCULATOR-FREE

Question 8 (7 marks)
{8)  Calculate the gradient of y=x" ~3x-10 at the poinis where y=8§. (3 marks)
P -3x-10=8
2 -3x-18=0
(x+30x~06)=0
x=-3 = -‘-'rl =0
dx
dy
y=6 = —=9
dv
2
(b)  The function f(x) =‘T(,r -6} has a local minimum at (p, ¢), where p>0.
Determine the values of p and ¢. (4 marks)

3
fits) =‘—‘;—-—3x2

22
3x

~6x
2

f)=

U:.‘(%‘;mﬁ] = T, x=d
p=4
2

qm«‘%—-{‘i—ﬁ}:—m

End of questions



SoLuTio~S

CALCULATOR-ASSUMED 3 METHODS UNITS 1 AND 2

Section Two: Calculator-assumed (98 Marks)

This section has thirteen {13) questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 100 minutes.

Question 9 {6 marks}

(a)  Calculate the smallest possible length of AB in the triangle shown below. {3 marks)
{The triangle is not drawn lo scale).

snlf)_sin338) . p-e31° or 116.9°

62.2 388
For smallest AB, C =180 ~-33.8-116.9=29.3°
AB 38.8

e T e 23 AB = 34.1 €M
5in(29.3) sin{33.8)

{b)  Inthe diagram below (not to scale), the line AC intersects the line BD at Q. The angle
AOB = 35°, and the lengths OB = 14cm, OD = 26cm and AC = 30cm. If the area of friangle

ODC is twice that of triangle OAB, delermine the length OA. (3 marks)
D
26cm
0 c
A 35°
14cm
B

Let QA =y thenOC=30-x
2(—;- xxxidx sin(35)] = % % (30— x)x 26 % 5in(35)

28x=26(30-x)
r=143 cm

See next page

METHODS UNITS 1 AND 2 4 CALCULATOR-ASSUMED

Question 10 {5 marks)

The following Venn diagram shows the numbers of students electing to study at teast one of
Chemistry (C), Math (M} or Physics (P) in upper schoal.

DA &
SN

-

P

(&) Determine the value of « . (1 mark)

a=d4-23-10-2
=9

(b) Determing n{C M W P). {1 mark}

MCUMUPY=534+0+2+9
=065

{c)  Ifone student is selected at random from the group, determine the probability

(i) they elected to study math but not physics. {1 mark)
e 3 2
PM A Py=10+3 21
63 65

(i) they elected to study math and physics, given that they did not study chemistry.
{1 mark)

23 23

P APIC) = ==
6517 48

{iy  they elected to study two subjects, given that they did not elect to study all three
subjects. {1 mark)

_5+23+2W30
T 65-10 55

See next page



CALCULATOR-ASSUMED 5 METHODS UNITS 1 AND 2

Question 11 {9 marks)

After the failure of a computer containing the details of 412 clients, Chris was given the job of re-
entering all {he client information into a new computer. On the first day he managed to re-enter
the details of 15 clients. On each subsequent day, he was given more and more time for this job
and managed to add two more clients each day than on the previous day.

(a) How many clients did Chris re-enter on the fifth day? {1 mark}
T, =23
{b)  How many clients had Chris re-entered allogether after 8 days? {1 mark}

()  During which day did Chris finish the job and how many clients did Chris add on this
day? {2 marks}

8y, =392
Ts =43

Chris finished on day 15, when 20 new clients were added.

(d)  Because of this new job, Chris began o spend less and less time on his usual job of
answering client emails. His time spent answering emails followed an arithmetic
progression such that on the 6% day of his new job he spent 2 hours 20 minutes answering
emails and on the 10" day he spent just 1 hour 36 minutes.

(i} How long did Chris spend answering ematls on the first day of his new job?

(3 marks})
T, =140
Te =96
dd = —d4d = d=-11

T; =140 + 55 =195 minutes

(it) After how many days in his new job will Chris have spent a total of at least 30
hours answaring emails’? (2 marks)

60 x 30 = 1800

$,, =1800

Afler 30 days.

See next page
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Question 12 (6 marks)

Software has been developed to classify an email message as either good or spam. The
software is not perfect: anly 88% of spam is classified as such, and 4% of emails thal are good
are classified as spam,

Alarge number of emails, 15% of which were spam, were checked by the software.

{a)  What is the probability that the software will classify a randomly chosen email as spam?
(3 marks)

Let S=Spam email and C=Classified as spam by software
P(CHS)+P{CAS)
=0.16x0.88 +0.85= 004
=0132+0.034
=0 166

(bY  Given that the software classifies an email as good, what is the probability that it is
actually spam {3 marks)

P(€)=1-0.166
=0.834

P(S~C)
P(C)
_0.15%0.12
©0.834
ALY
R

3
=——=0.0216
139

P(SIC) =

See next page
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Question 13

For two events, A and 8, P(AnB)=03, P(AnB)=01 and P(BrA)=x.

(@

(2

()

Determine an expression for P{An B) in terms of x.

PANB)=1-03-0.1-x
=06—x

State the maximum possible vaius of P(A).

x=0 = P(A)=09

Determine the value of x under each of the following conditicns.

{i) A and B are mutually exclusive.

PARR=0 = x=006

(iiy PAIBY=1.

06~ 1

0.6 5
06-x=012
x=048

(i1} A is independent of 8.

(G3+0.6-xH0.6)=06—x
0.54 ~0.6x=06-x
0.4y =006

2 _01%
4—-23_013

See next page

(9 marks)

(2 marks)

{t mark)

(1 mark)

(2 marks)

(3 marks)
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Question 14 {9 marks)

Sequence A is geometric and has ™ term (221 ) given by 7, =5(0.8)".

(=)

(b}

{c}

What is the first term of Sequence A? {1 mark)
How many terms of Sequence A are greater than 1? (1 mark)

A siudent added together the first » terms of Sequence A and obiained a total between
21,9 and 22. Expfain why the student must have made a mistake, even though the number
m is not known. {2 marks)

The sum {o infinity for this sequence is 20, sc impossible
for any number of terms to exceed this number.

Sequence B is also geometric with a common ratio of 1.2. The sum of its first two terms is 0.22.

{d)

{e}

Determine the first term of Sequence B. (2 marks)

o+ 12 =022
a=01

How many terms of Sequence B are less than 17 (1 mark)

What is the fewest number of terms of Sequence B that must be summed to obtain & total
of at least 1007 Justify your answer. {2 marks)

30 terms.

S,y =984
Sy =1182

See next page
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Question 15

A function is given by f(x)=200+32:" ~* far -35x<5.

METHODS UNITS 1 AND 2

(7 marks)

(@)  Use calcuius techniques to determine the coordinates of both stationary points of the

function for the given domain.

{4 marks)

Ja) = Bdx - 447

F(Gy=200
f{4) =456

645 ~4.° =0 when x=-4.0,4

Qver given domain, stationary peints at (0, 200} and (4, 456)

{b)  Sketch the graph of ¥ = f(x) for

-3< x5 onthe axes below.

-.i )

{3 marks}

I
3

Sy
2T

-1
8

482

E.n
>
Q

SR . S,

bk

Sea next page
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Question 16 {8 rmarks)
(a)  Skelich the graph of ¥? =d-2x. (3 marks)
.l"
el
§ ] h A
4
+ + X
-B -B -4 B 2 4 & 8
- i
G !
{b) State, with reasons, whether these relationships are alse functions:

(c}

(i) =428, k20, (1 mark)

‘ No - graph fails vertical line test. I

v
=]

(i) y=4-21, ¥ (1 mark)

! Yes - there is a one-to-cne mapping. |

The equation of the following graph is x% + ¥? + ax + by =c. Determine the values of o ,b

ande. (3 marks)
.i(
8 {
et |
8
i
N \\i 2 2 2
VA \ {x—2) +(y=1)" =5
l T ] : Ayt - di- 2y =20
————— i i B X a=—4, b=-2 =20
4N 24 g/ 8
.3 7
-‘4_" I ]
6 I O
o

See next page
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Question 17

11

METHODS UNITS 1 AND 2

(9 marks)

The depth of water in a harbour, ¢ measured in metres, 1 hours after midnight, can be modelled

by the function d(f)=acos{bt}+c.

The minimum depth of 1.5 meters first occurred at midnight, followed by a maximum of 4.5

metres six hours later.

(a)

{b)

{©

Sketch how the depth varied over the first 24 hours on the axes below.

A

Explain, with reasoning, why a=-1.5, b=£ andc=3.

¢ is mean depth of water:

Czl,3+r-i.5=3

b adjusts period to 12 hours:
be r T

126

a is amplitude of functior:
§3=gcos{0)+3 = a=-15

Far what percentage of a day is the depth of water at least 2.5 metres?

Solve 2.5=-1 .icos{%) +3 foget first solution of 1 =2.351.

-2
872351 100 - 60.8%

See next page

{3 marks)

(3 marks)

(3 marks)
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Question 18 (8 marks}

A government organisation estimated that the world population was 6,768,167,712 on the first of
July 2009 and was 6,774,705,647 one month later on the first of August.

(a})  Ifthe popuiation is assumed to be growing expenentially, determine

) the monthly percentage growth rate in the population. (2 marks)

67747035647 + 6768167712 =1.000965983

0.000963983 x 100 = 0.0966% per month

{ii) an expression for the popufation ¢ months after the first of July 2008. (2 marks)
&768167712(1.000963983)
(b}  Ifthis rate of growth continues, determine
0] the world population on the first of July 2010, {0 the nearest million. (2 marks)

6768167712(1.0009659$3)% = 6847041102
=6 847 million

{i©) in which year and month the population of the world was expecled {o reach 7,000

million.

6768167712(1.000965983) =7 x10”

+=34.88 months

During May 2012.

See next page

{2 marks}
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Question 19 (6 marks)
{a) The quantity P is directly proportional to the quantity T, and it is known that when T =12,
P=60.
&) Determine an equation for the relationship between P and T, (2 marks)
P=iT
60=kxi2 = k=3
P=5T
(i) Sketch a graph of the relationship between P and T . {2 marks)
IJ
60 A
40 1
20T
} } r
I 5 10

(by  The graph below shows _\-:mﬁ}w, where « and b are constants.
X—-0

>

-y

M

Determine the values of « and b. (2 marks)

o
bl
(%)

From vertical asymptote,

a

Using (2.5, 1), 1=

= g=03
25~2

See next page
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Question 20 {10 marks)
(a)  Acylinderis such that the sum of the height and three times the radius is 50 cm.

h

T

0] Write an equation for the height, /, in terms of the radius, r, for this cylinder.
{1 mark)

l+3r=50 = h=30-3r

(i) Show that the {otal surface area of the cylinder is given by A=100xr~ At
(2 marks)

N
A=2arh+2art
= 3750 = 3r) + 2707

=1007r - dar?

(iy ~ Using calculus techniques, determine the dimensions of this cylinder to obtain the
maximum possible surface area, and state this area. (3 marks)

(—I‘i= 1007 ~ 8ar
ur

0=3007 —8ar = r=125cm
h=50-5(12.5}=125cm

A=6257 cm?®

(=1960 cm?)

See next page
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(b)  The displacement, x m, of a particle from a fixed point O is given by x=2% =37 -1
120, where 1 is the time, in seconds.

(i) Determine the initiat velocity of the particia. (2 marks)

v:_r'(r}:fyr2 - 07 —12
wW{0)=~-12 mis

{ii) Determine the displacement of the particle at the instant it is stationary. (2 marks)

W)=0 = 6F —6r-12=0

==T,1=2

*(2y=-19m

See next page

METHODS UNITS 1 AND 2 16 CALCULATOR-ASSUMED

Question 21 {6 marks)

The circumference of a circle of radius 25cm passes through the centre of a circle of radius
15cm. Find the area of intersection of the two circles.

15% +25% - 257
2x15=28

ZCAB=1.268"

2£CAR =2 532

cos £LCAL =

252 4257 -157
2% 2525

2CBA=06084"

2.CBA=1219"

cos £CBA=

Segment CED:
% %152 % (2.532 - 5in 2.532) =220 44

Segment CAD:
%x 267 3 (1.219 - sin1.219) = 87.58

22044 + 87 58=308.02
Total area = 308cm?

End of questions



