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General Instructions Structure of the Paper
Write using black or blue pen Section | Allow about 15
Graphs can be drawn in pencil minutes for this
No liquid paper or correction tape to be /10 Marks | section
used. Section Il Allow about 2 hours

45 minutes for this
Reading Time 10 minutes /90 Marks | section

Total

Weighting: 40%

Working time 3 hours /100 Marks

Special Instructions

NESA approved Calculator may be used.

A separate reference sheet and Multiple Choice answer sheet is provided.

Attempt all questions

This examination must not be removed from the Examination Room.

In Question 11-39 show relevant mathematical reasoning and/or calculations. Answer the questions in the
spaces provided. These spaces provide guidance for the expected length of response.

Extra writing space is provided at the back of the examination paper on pages 26 - 28. If you use this space,
clearly indicate which question you are answering.

2020 Year 12 Advanced Mathematics Task 4



Blank Page

2020 Year 12 Advanced Mathematics Task 4



SECTION I Multiple Choice 10 marks
Attempt Questions 1-10.

Allow about 15 minutes for this section.

Use the multiple choice answer sheet for questions 1 - 10.

1.  What is the gradient of the line §+ % =17?

4 -3
B) -3
© %
® 3

2. 'What is the expression for % if y= iz ?

X

@ -=

X
® -

X
© =+

X

2
O =

X

3. What is the value of ¢ for which the circle (x —-3)2 + ( y— 2)2 =¢ touches the x axis ?

A 2
B 3
< 4
o 9
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4. ‘What is the domain of the function f (x) = \/; + 21_ - ?
A  (0,2)
® [0,2)
© (0,2]
® [0,2]
5. The 7" term of an arithmetic sequence is 45 and the 11" term is 77.

Find the first term (a) and the common difference (d).

(A) a=-3andd =8
(B) a=3andd =8
(C) a=8andd =-3
(D) a=8andd =3

6. The graph of ¥ = f (%) is shown below.

x=A and x=C are stationary points, and x =B 1is a point of inflection.

y
A

For A < x < B, which statement is true ?
(A) f'(x)<0and f"(x)>0

B) f'(x)<0and f"(x) <0
©) f'(x)>0and f"(x)>0

(D) f'(x)>0and f"(x) <0
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7. Which one of the following is the set of all solutions to 2x2 -Sx+220?

1

© (-3 |v12e)

sin4dx is

top—

8. What is the change in amplitude and period when the function f (x) =

transformed into g(x) =sin2x ?

(A)  The amplitude is halved and the period is halved.
(B)  The amplitude is halved and the period is doubled.
(C)  The amplitude is doubled and the period is halved.
(D)  The amplitude is doubled and the period is doubled.

9.  Which statement is true for an ungrouped data set with no outliers ?
(A)  The largest possible range is 2 times the interquartile range.
(B)  The largest possible range is 3 times the interquartile range.
(C)  The largest possible range is 4 times the interquartile range.

(D)  The largest possible range is 5 times the interquartile range.

2
10.  What is the value of J 27%dx ?
1

@
® =
© =
o 2

END OF SECTION 1
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SECTION II 90 marks

Attempt Questions 11-39

Allow about 2 hours and 45 minutes for this section

Show all necessary working in the space provided. If extra space is required, use the lined pages at the end of
this section, carefully labelling the additional work with the appropriate question number and part.

Question 11 (2 marks)

Use two applications of the trapezoidal rule to find an approximation to the area of 2
the figure below.
NOT TO SCALE
10 m
6 m Tm
-

4+— 6m —P4+—— 6m —>»

Question 12 (2 marks)

. 5 . .5 .
Tim was told that sector OAB has an area of ZTH square units. The arc AB is ?n units long. He was

asked to find the exact values of r and 6.
A

r

o

His working out is shown on the next page.
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l=r& A=3r0
| 20 = 25T 1)
2 [
r‘e = S_I_r: (2')
3
Lr = 3 (3>
2 Fl
r = Sur'\H\S

Question 13 (2 marks)

NOT TO SCALE

6.4 km

B

In the diagram, ABC is a triangular airfield with 4B = BC =6-4 km . The bearing
of B from A is 140° and the bearing of C from B is 032°.

(a) Show that Z4BC =72°.
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Question 14 (4 marks)

B
| 8

The diagram shows the curves y = 2—g and y=x-2 for x=0.
X

(a) Find the x coordinates of the two points P and Q where the two curves intersect.

{b) Hence find in simplest exact form the area of the shaded region contained between
the two curves.
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Question 15 (2 marks)
Solve the equation l2cosx-— 1| =] for0sx<srw.

Question 16 (3 marks)

A(-1,16), B(-3,2) and C(S,~2) are three points. D is the midpoint of 4B
and E is the midpoint of AC. Show that DE is parallel to BC.
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Question 17 (3 marks)

200 people took part in a new lie detector test with the following results.

Test Positive Test Negative
Person lying 96 24
Person not lying 8 72

(a) Find the probability that a person who was lying tested positive.

Question 18 (3 marks)

Find in general form the equation of the normal to the curve y= \/; at the point
where x=4.

10
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Question 19 (3 marks)

(a) Show that log 2=

log, x

Question 20 (2 marks)
If f'(x) = 6x% + 5x — 1 and f(—1) =5, find an expression for f(x).

11
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Question 21 (5 marks)
Consider the function f (x) =4x’ —x*.
(2) Find the stationary points on the curve y= f (x) and determine their nature.

(b) Sketch the graph of the function showing the stationary points and the intercepts on the axes.

y

A

Y
=

12
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Question 22 (4 marks)

The discrete random variable X has a probability distribution shown below and a mean of 2.

x 1 2 3 4

p(x) 0.3 0.45 a b

(a) Find two equations in a and b.

Question 23 (2 marks)

If y=xsin2x find Q
dx

13
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Question 24 (2 marks)

Consider the functions f (x) =¢* and g(x) = ]n(x - 2) .
(a) Find the composite function f ( g(x)).

Question 25 (4 marks)

The table below shows the English marks (x) and the Mathematics marks () for a
class of 12 students (A-L). Only the English mark is available for student L.

A{B|C|D|\E|F|G|H|I|J|K|L
x|67|61|65|67175175]169]85]85]89]87]80
y| 5816466681701 72|72|76180|82]|84

(a) Calculate the correlation coefficient between x and y for the students A4 to X.
Describe the nature of the correlation between x and y.

(b) Find the equation of the least squares regression line of y on x for the students
A to K. Estimate the Mathematics mark of student L.

14
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Question 26 (2 marks)

x

e

ﬁndQ .

If y=
Y x+1 dx

Question 27 (2 marks)
Find
j cos4dx —sinx dx

Question 28 (2 marks)

Find in simplest form the limiting sum of the series  sin®x +sin* x +sin®x+...
for 0<x<% .

15
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Question 29 (5 marks)

" A metal crate of fixed volume 9 m> is to be made in the shape of a rectangular prism
with length 2x metres, width x metres and height 4 metres.

2
(a) Show that the area 4 m* of metal required is given by A= 4x*+ z .

16
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Question 30 (3 marks)

The function f (x) =x? is transformed into a new function whose graph is shown

in the diagram below. y

(-1,-3)

\

Find the equation of the new function in the form g(x) =k f (x + b)+ ¢ for some
constants k, b and c.

Question 31 (3 marks)

Solve 2sin(30) =1 for 0<O<m

17
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Question 32 (3 marks)

(a) On the same diagram draw the graphs of y = cosmx and y =1 — [x| for -3 < x < 3.

(b) Hence find the number of solutions of the equation cos mx = 1 — |x| in the domain (—oo, o)

18
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Question 33 (3 marks)

)}
3 i .
14
2 y=f(x)
1 —_
B E
I :I { I T I $ X
10 2 4 6 3
==
; C D

The graph of the function y = f(x) drawn above, consists of a quarter circle AB, a straight line
segment BC, a horizontal line segment CD and a quarter circle DE.

(a) Evaluate

8
Of £(x) dx

19
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Question 34 (4 marks)

The table below shows the future values of an annuity, for different rates of interest
and for different numbers of compounding periods, where contributions of §1 are
made at the end of each compounding period.

Table of future value interest factors
1% 2% 3% 4% 5% 6%
1-0000 | 1-0000 { 1-0000 | 1-0000 | 1-0000 | 1-0000
2-0100| 2-0200] 2-0300| 2-0400 | 2-0500 | 2-0600
3-0301 | 3-0604 | 3-0909 | 3-1216 | 3-1525 | 3-1836
4.0604 | 4.1216 | 4-1836 | 4.2465| 4.3101 | 4-3746
5-1010 1 52040 | 5.-3091 | 5-4163 | 5-5256 | 5-6371
6-1520 | 6-3081 | 6-4684 | 6-6330 | 6-8019 | 6-9753

[= N L, I I RO | O R e il P

(2) An annuity account is opened and contributions of $1200 are made at the end of each
half year for 3 years at an interest rate of 4% p.a. compounding half yearly. Calculate
the final amount in the account immediately after the last contribution is made.

(b) Calculate the single lnmp sum amount that would need to be invested at the start to
reach the same final amount at the end of the 3 years with the interest rate of 4% p.a.
compounding half yearly.

20
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Question 35 (3 marks)
2

d 5
If y=tan’x find the values of the constants a and b such that -gx—J,_i =gy +by+2 .

Question 36 (4 marks)

At time ¢ years after it was purchased the value $/ of a car is given by V'=25000¢ -0t

(a) Find the loss in value of the car during the third year.

21
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Question 37 (3 marks)

Ozzie retires with a savings fund of $600 000. The fund earns interest at a rate of
3% p.a. compounded monthly. At the end of each month Ozzie withdraws $4000
from the fund. The amount A, left in the fund afier the »™ withdrawal is given by

A4, =600000(1- 0025)"-—4000{1+1-0025+(1 .0025)" + ...+(1-0025)”'1} :

n

(PO NOT PROVE THIS RESULT)
Find correct to the nearest month the time taken for the fund to reduce to half its
initial value.

22
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Question 38 (5 marks)

A particle is moving in a straight line. At time 7 seconds it has displacement x metres

from a fixed point O on the line, velocity v ms™, and acceleration @ ms™ given by

a=6t—12. Initially the particle is at rest at O.

(a) Find expressions for v and x in terms of 1.

23
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Question 39 (5 marks)

[
»
i
»

g —e*
e +e”

The diagram shows the graph of the curve y =

(a) Show that the shaded region bounded by the curve, the x axis and the line

k —k
x =k, where k>0, has area }n(e -;e ]

24
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END OF EXAMINATION ©
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Section Il Extra Writing Space

If you use this space, clearly indicate which questions you are answering.

26
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Section II Extra Writing Space

If you use this space, clearly indicate which questions you are answering.

27
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Section II Extra Writing Space

If you use this space, clearly indicate which questions you are answering.

28
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Student Number:

Student Name:

SECTION 1 Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.
Sample

2+4= (A)2 (B) 6 (OX:] (D)9
AO Be Co Do

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

Ae B Co Do
correct
A Bw“ CoO Do

If you change your mind and have crossed out what you consider to be the correct answer, then indicate this by
writing the word correct and drawing an arrow as follows: correct

1 AO BO ¢ O bpO
2 AO BO ¢cO bpO
3 AO BO ¢ O bpO
4 AO BO ¢cO bpO
5 AO BO ¢ O bpO
6 AO BO ¢O DO
7 AO BO ¢ O bpO
8 AO BO ¢O DO
9 AO BO ¢ O bpO
0. AO BO ¢ O DO

29
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Teacher: Mandile / Blair / Karagiannis (Circle)

Student Number:

Danebank

An Anglican School for Girls

SOL.UTIONS

Year 12 Advanced Mathematics
Task 4 — Trial HSC Examination
Wed 5™ August 2020

General Instructions

Structure of the Paper

Write using black or blue pen

Graphs can be drawn in pencil

No liquid paper or correction tape to be
used.

Section |

/10 Marks

Allow about 15
minutes for this
section

Reading Time 10 minutes

Section Il

/ 90 Marks

Allow about 2 hours
45 minutes for this
section

Working time 3 hours

Total

/100 Marks

Weighting: 40%

Special Instructions

NESA approved Calculator may be used.

Attempt all questions

This examination must not be removed from the Examination Room.
In Question 11-39 show relevant mathematical reasoning and/or calculations. Answer the questions in the
spaces provided. These spaces provide guidance for the expected length of response.

Extra writing space is provided at the back of the examination paper on pages 26 - 28. If you use this space,
clearly indicate which question you are answering.

A separate reference sheet and Multiple Choice answer sheet is provided.
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SECTION I Multiple Choice 10 marks
Attempt Questions 1-10.

Allow about 15 minutes for this section.

Use the multiple choice answer sheet for questions 1 - 10.

1. What is the gradient of the line §-+-}2)-=1 ?

GV Yy =1- X

5

®) -% . ;

= 2 - X

© 3 J =
® 3

2. What is the expression for & if y=i ? — ¢

dx x? Y=
Bl aﬂk =—2% 2
1
B) -=
X
1
o -
x
2
® =
x
FZ

3. What is the value of ¢ for which the circle (x - 3)2 + ( y- 2)2 =c touches the x axis ?
(A> 2 CeanY e ( 3, L) _
®) 3 l .
© « - 2 50
9

®)
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Text Box
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Pencil


1
4. Whatis the domain of the function f(x)=+x + ?

2=X
@ (0,2) Ny
@ [0 2) 2-A >0
’ Xz 0 « < 2
© (0,2]
® [0,2]
5. The 7 term of an arithmetic sequence is 45 and the 11" term is 77.

Find the first term (a) and the common difference (d).

a+bd =45
a=-3andd =8 -
(B) a=3andd =8 a+\od = 171
(C) a=8andd=-3 4.4 =32
(D) a=8andd =3 d=s
a+6bxd =4S
6. The graph of ¥ = f(x) is shown below. o =—3

x=A and x =C are stationary points, and x = B is a point of inflection.

y
A

decrea 5('r\j
2

For A < x < B, which statement is true ?
(A) f'(x)<Oand f"(x) >0

F(x) <Oand f"(x) <0

(C) f'(x)>0and f"(x)>0

concave down

(D) f'(x)>0and f"(x) <0
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7. Which one of the following is the set of all solutions to 2x2 -5x+220?

o [4] "X

p -2
1
(B) (5’2) (21 ——I)(x——z) >0
©) (-oo,%)u(2,oo) ‘JM
T 2

(——oo,%:lu[2,oo) XS‘E—;_ XZ 2

8. What is the change in amplitude and period when the function f (x) = %sin 4x is

transformed into g(x)= sin2x ?

(A)  The amplitude is halved and the period is halved.

(B)  The amplitude is halved and the period is doubled.

(C)  The amplitude is doubled and the period is halved.
The amplitude is doubled and the period is doubled.

9.  Which statement is true for an ungrouped data set with no outliers ? IxIqp
——
(A)  The largest possible range is 2 times the interquartile range.M:
(B)  The largest possible range is 3 times the interquartile range. 1.5x \GR T
C))  The largest possible range is 4 times the interquartile range. 15 x )&k

(D)  The largest possible range is 5 times the interquartile range.
(15415 41)xI1QR

2 4 x \QR
10.  What is the value of f 7*dx 7
1
1 - 2
@ 4In2 {(’2 ]
] — L~z
(B) 2In2
-2 -1
o 2 -2 _ 3_,_>
@ 22 L P S (l,,l,s._‘._,
2 4 An2 2 b2 > 4) Un2

END OF SECTION 1

5
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SECTION 11 90 marks

Attempt Questions 11-39

Allow about 2 hours and 45 minutes for this section

Show all necessary working in the space provided. If extra space is required, use the lined pages at the end of
this section, carefully labelling the additional work with the appropriate question number and part.

Question 11 (2 marks)

Use two applications of the trapezoidal rule to find an approximation to the area of 2
the figure below.
NOT TO SCALE
10 m
6 m Tm

, [ 1

«— 6m —>— 6m —>
...... A-(b+7 O I A €

..............................................................................................................................................................

Question 12 (2 marks)

: 5 . . 5T .
Tim was told that sector OAB has an area of ZTH square units. The arc AB is —31-1- units long. He was

asked to find the exact values of r and 6.
A

r

o)

His working out is shown on the next page.
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l=r& A=3rF6

| r2p = 25T )
2 b

re = %—C (2)

Lr = S (3)
2 £)

r = 5units

(a) What operation did Tim perform on equations (1) and (2) to get to equation (3)

le  Divided _equation. . ). ly.equahlon 2 . ..
(b) What is the value of 8
_ 5T
..................... L -
.............................. 6.z.1L
3

..........................................................................................................

NOT TO SCALE

In the diagram, 4BC is a triangular airfield with AB= BC = 6-4 km . The bearing
of B from A is 140° and the bearing of C from B is 032°.
(a) Show that ZABC =72°.

:
......... LABN, = 407 |aMernate angles]
o LABC= 40 432" =72°

............................................................................................................................

(b) Find the area of the airfield correct to the nearest square kilomi_tre.

................. Aztoacsng

..........

......................................................................................................................................................

.....................................................................................................

7
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Question 14 (4 marks)

y ——
A y=x-2
3
(Y] y=2-=
>
(0] » X
P

The diagram shows the curves y=2—3 and y=x-2 for x20.
%

(@) Find the x coordinates of the two points P and O where the two curves intersect.
2

............

Qi@ x=2=2-%  .X.eodof Pls 1
N T X*—ax=2x-3 % .Qordof & Is3
.............................. X A B O e————
............................... (= =) 20 e

TR AL Soni T,

.......................................................................................................................................

(b) Hence find in simplest exact form the area of the shaded region contained between

the two curves.

B S e T S

U= \fg ........ " i-) ..... .8 S
& 3

...............................................

................. '=[A(X"3}J'\X—Z_(: N——
...................... fn3 o3 dnd s gy 3 4Kt

(
1N

|
Do
3

..............................................................................................................................................................
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‘ Question 15 (2 marks)

Solve the equation IZCosx- 1| =] for0<x<rx.

.......................................................................... =(2eos X = ) = i
e ZEOS X =2, T2COSH AN = N,
T ool Sl COSX = i,

X =0 A =1
BT = S

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

Question 16 (3 marks)

A(-1,16), B(-3,2) and C(5,-2) are three points. D is the midpoint of 4B
and E is the midpoint of AC. Show that DE is parallel to BC.

-1+-3 \b+2 -1 +5 lo+-2

D ( ........ il Wa—w ) ....................... E. .\ N S
Bole28)i e (2
T — m .......... T
.W\DE.“...R.)_-z. .............................. .BC ........... 3 ..... 5 ....................................................

=2 =4

—y —g
....................... e ——

2 2

........................................................................................................................................................
..........................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

2020 Year 12 Advanced Mathematics Task 4



Question 17 (3 marks)

200 people took part in a new lie detector test with the following results.

Test Positive Test Negative
Person lying 96 24 120
Person not lying 8 72 80
o4 16
(a) Find the probability that a person who was lying tested positive.
...... P(Pos\hvc\wefe‘gng)=l‘i.-i
120 5
(b) Find the probability that the test was inaccurate.
le P (was lying 2 neqatve) or (was not lying = poschiv e)
.......... (‘ eoolpocsscessssssselscsccochocscsccccsosocheccccnccccscsfoccosscscccclgecccccccococcccosncncces safeces sesssssceafsssccsssscccccscccsserne
................ 2 e
........................... B R ———
Question 18 (3 marks)

Find in general form the equation of the normal to the curve y= \/; at the point
where x=4.

..................................................................................................................................

......................
.......................................................................

.............................................................

....................................

10
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‘ Question 19 (3 marks)

(a) Show that log 2=

log,x

.............................................................................

................................... loa X 24 % e OSING (2)
I N 3 S E—CL T GO N
log . X
(logax) = 4
......................... log, 2 =2 o log 2 =—2
-2
............................... e 21:13:1
....... 1 : 4‘ 1 - _L
...................................................................................................... 4.......

Question 20 (2 marks)

If f'(x) = 6x* + 5x — 1 and f(—1) = 5, find an expression for f(x).

4(1)=j(€>xz+51—l ...... Bt

tessecesedhesccsnssnane R e R P

; \3 %
...... TR Gl AWM (e Yt LD B 3 S
....... LY Aoredy N 08-SO 00 TS S
2
......................... L B .. ccsmsmasrensisssssesmsss oSS 5e AOAAAS AR ESA SRR

........................................................................................................................................................

11
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Question 21 (5 marks)
Consider the function f (x) =4x*—x*.
(a) Find the stationary points on the curve y=f (x) and determine their nature.

Yz at-ax® f'(x) = 2tba=12x"
.................. s 4o (3-x) o=nx(2-%)
Stat peints. when £/00)z0. ... When %20, 420
.................... x=0or x=3 X232
O o £ N <
..... (3) = =B e £ ©10) 13 4 horizonts)
.......... x|-1]0]1 ]3] HP@M‘fm‘:m*‘w‘*on
eyl ol glole (2,27).5s. a_maximum

....................................................

........................................................................................................................................................

........................................................................................................................................................

y

A

12
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' Question 22 (4 marks)

The discrete random variable X has a probability distribution shown below and a mean of 2.

X 1 2 3 4

p(x) 0.3 0.45 a b
xphy) 03 0.4 3a 4b

(a) Find two equations in a and b.

0.3 +0.45+ a+b =| 0.3+40:9 +3a+4h =2

..........................................................................

..............................................................................

............................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

DX 3 30 43h= 0TS
..... @) ooooBathlo= 0%
..................................................... 0.2 00 0
...................................... G.+0:05 =025 @i 2=0.2
.............................................................. az02  ( b=oos

Question 23 (2 marks)
If y=xsin2x find Q
dx
‘2uv/+ vu Usx ~v=35in2%

- S ——

d 4. X 20092 % .0 b Mzl Vv =2c0s2x

.............. PN GRS k=31 o 12 S

13
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Question 24 (2 marks) X722

Consider the functions f (x) =¢" and g(x) = ln(x - 2) .
(a) Find the composite function f ( g(x)) .

........................................................................................................................................................

...............................................................................................................................................

..........................................................

Question 25 (4 marks)

The table below shows the English marks (x) and the Mathematics marks (y) fora
class of 12 students (A-L). Only the English mark is available for student L.

A|B|C|D|E|F|G|H|I|J|K|L
x|67|61]165]67]75]75|69]|85]|85]|89|87|80| Englich
y|58|64|66|68]70|72(72|76|80)82]|84 Maéks ;

(a) Calculate the correlation coefficient between x and y for the students 4 to K.
Describe the nature of the correlation between x and y.

........................................................................................................................................................

(b) Find the equation of the least squares regression line of y on x for the students
A to K. Estimate the Mathematics mark of student L.

A= JBMA .....................................................................................
B=0d2. oy e TN P O .
Maths = 012 x 80 +18 =T5.6 = Tb ...

14
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Question 26 (2 marks)

x

e dy

If y= find = . u=e* v = x+I

x+1 dx

Question 27 (2 marks)
Find
f cosdx —sinx dx

.....................................................

R e et
RS IO Y o . 2 Ol WL 5 S o0 e A0 SO SO
Z
Question 28 (2 marks)
Find in simplest form the limiting sum of the series  sin’x+sin*x +sin® x +...
for 0<x<%. a g
Sz 1-r r=sin” o
- Sin? %
| — 8N
.......................................... e
........................................................ COS T oo
............................................. =X

.................................................................................................

........................................................................................................................................................

15
2020 Year 12 Advanced Mathematics Task 4



Question 29 (5 marks)

A metal crate of fixed volume 9 m® is to be made in the shape of a rectangular prism
with length 2x metres, width x metres and height s metres.

= :—i ! h
(a) Show that the area 4 m? of metal required is givenby A= 4x* + &l . \
X 2

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

VD G & A N
L S
....................... =_2_x"q
 So A AR AN o
............................... o T o =1 Ko

........................................................................................................................................................

........................................................................................................................................................

............... ?S?t:%l)‘}
.............................. X it Minimun Area IS
1 N When.x= S m
................. =
I Azhxls’+ 2L
A e S BT Az2im> .
...... when = 108 ALZ2U s

> O

. Min
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" Question 30 (3 marks)

The function f (x) =x? is transformed into a new function whose graph is shown

in the diagram below. i
-1
- 0 —» X
=2 Left 1untt
Down 3 units.
-5 \

Find the equation of the new function in the form g(x) =k f (x + b)+ ¢ for some
constants k, b and c.

.................................................................................................................................................

....................................................................................

(0.-5) lles on -\hcﬂfa h

................... A < s o ) T NN SO

-5 =k £(1) -2 bat £(10) = )* = |

.......................................................................................................................................................

........................................................................................................................................................
.........................................................................................

............................................................

Question 31 (3 marks)

Solve 2sin(30) =1 for 0<0<nm AL
1

.......................................................................................................................................................

Ish.2nd Qvads. ... 38.2. 5.0 20 ) 252 amou of domain
00 39z 20, AT 298 ouf of domaln
6 d -------------------------
..................... T e
........................... ol IR SR T
N o= 5.1....,...'31'—. L
BN L L
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Question 32 (3 marks)

(a) On the same diagram draw the graphs of y = cosmx and y =1 — x| for—-3<x<3.

= s T
x -3 -2 -\ o 1\ 2%
y - I e B
(b) Hence find the number of solutions of the equation cos Tx = 1 — |x| in the domain (—o0, )

hon o5 soluhong

5 oim‘soF Intersec

........................................................................................................................................
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| Question 33 (3 marks)

The graph of the function y = f(x) drawn above, consists of a quarter circle AB, a straight line
segment BC, a horizontal line segment CD and a quarter circle DE.

(a) Evaluate

8
f F£(x) dx

0

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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Question 34 (4 marks)

The table below shows the future values of an annuity, for different rates of interest
and for different numbers of compounding periods, where contributions of $1 are
made at the end of each compounding period.

Table of future value interest factors
1% 2% 3% 4% 5% 6%
1-0000 | 1-0000 | 1-0000 | 1-0000 | 1-0000 | 1-0000
2.0100 | 2-0200 | 2-0300 | 2-0400 | 2-0500 | 2-0600
3.0301 | 3-0604 | 3-0909 | 3-1216 | 3-1525 | 3-1836
4.0604 | 4-1216| 4-1836 | 4-2465 | 4:3101 | 4-3746
5.1010 | 5-2040 | 5-3091 | 5-4163 | 5-5256 | 5-6371
6-1520 @-308176-4684 6-6330 | 6-8019 | 6-9753
) —u—

nN=2x2=h

= /'l'o/o":l :'2%

[« S LV BN EVVR | S 0 El

(2) An annuity account is opened and contributions of $1200 are made at the end of each 2
half year for 3 years at an interest rate of 4% p.a. compounding half yearly. Calculate
the final amount in the account immediately after the last contribution is made.

Ev = 1200 % 6.308)

............................................

.................................... Y S I

i

(b) Calculate the single lump sum amount that would need to be invested at the start to 2
reach the same final amount at the end of the 3 years with the interest rate of 4% p.a.
compounding half yearly.

.........................................................................................................................................................

.......................................................................................................................................................
......................................................................................................................................

.........................................................................................................................................................
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Question 35 (3 marks)

2

d 2
If y=tan’x find the values of the constants a and b such that Ex%: =qy +by+2 .

...........................................................................................................................

.................................................................................................................................................

...............................................................................................................

.........................................................................................................................................................
............................................................................................................................................
......................................................................................................................................................

.........................................................................................................................................................

.......................................................................................................................................................

.........................................................................................................................................................

.....................................................................................

Question 36 (4 marks)

At time ¢ years after it was purchased the value $¥ of a car is given by ¥ =25000¢ %57,
(a) Find the loss in value of the car during the third year. ( V3 —V, )

.........................................................................................................................................................

(.S

.......................................................................................................................................................

.........................................................

Y=-100 OE‘L\_{/: = 05 %25 o0pe ™S *
s N
............. -100 ==12500¢™%F
............... 00082 e O
................ —ost = 109, (0008 )
............................... Lo dub26 b during the 1077 yeac: ..
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Question 37 (3 marks)

Ozzie retires with a savings fund of $600 000. The fund earns interest at a rate of
3% p.a. compounded monthly. At the end of each month Ozzie withdraws $4000
from the fund. The amount A4, left in the fund after the n™ withdrawal is given by

A, =600000 (1-0025)"--4000{1+1-0025+(1-0025)2 + ...+(1-0025)""}.

(DO NOT PROVE THIS RESULT)
Find correct to the nearest month the time taken for the fund to reduce to half its
initial value.

22
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Question 38 (5 marks)

A particle is moving in a straight line. At time # seconds it has displacement x metres
from a fixed point O on the line, velocity v ms™, and acceleration a ms™ given by
a=6t-12. Initially the particle is at rest at O.

(a) Find expressions for v and x in terms of 7.

v=Jlet-12) dt

(b) Find when and where the particle is next at rest.

ot rest v=q  2t2_12} =0

...................................................................................................................
......................................

.........................................................................................................................................................

............................................... TN e AR SOOI IO S b s R el Wl arihoes ol
N
............................... x= 43 —bx4>

A = —32

........................................................................................................................................................

....................................................................................................................
..................................
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Question 39 (5 marks)

p <
©

P x

e&—e*

The diagram shows the graph of the curve y=———.
e +e
2

(a) Show that the shaded region bounded by the curve, the x axis and the line
k ~k 7
x =k, where k>0, has area ln(e -;e }

Jkgiié:} dx

.........................................................................................................................................................

.........................

lc
e A Lelxe ™l as..req
.
(b) Find in simplest exact form the value of k such that the shaded region has area 1 unit squared 3
-1
......... |=b{e_it£,-c
k —{¢ -
......... D m e e
2
........ Ze_ek_‘_e/
.................. oo o S U A e S T NS
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END OF EXAMINATION ©
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