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e Reading time : 5 minutes Section A 14 Marks
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SECTION A (14 Marks) (Start a new booklet)

(a)

(b)

(©)

(d)

(e)

®

Find the equation of the tangent to the curve y=(1— 5)6)_1 at the point (0, 1).

Differentiate y= with respect to x .

In(x*)

2x

. ) e
Differentiate y=
COS X

with respect to x .

T
Evaluate J.o? (x+sinx)dx.

The function y = f(x) 1is continuous for all values of x.

The following is known of the function’s properties.

o x>-2, fi(x)<0, f"(x)<0
o x<-2, f'(x)<0, f"(x)>0
« f(2) = [1(2) = f1(-2) =0

Sketch the graph of y = f(x), labelling any x-intercepts in your own booklet.

Solve the equation Inx — o =1 A3)
Inx

END OF SECTION A

©))

2

@)

@)

@)

Saint Ignatius’ College, Riverview

Page 2 of 8



SECTION B

(15 Marks)

(a) An infinite geometric series has a first term of 12 and a limiting sum of 15.

What is the common ratio?

(b) A function f(x)is given by:

(1)

(i)

© @O

(i)

(111)

3
P FIEES IR

0 if x<2 or x>4

if 2<x<4

Show this curve is a probability density function.

Find the Mode.

Draw the graph of y =—+/4—x> and shade the area
bounded by the function and the x axis where x <0.

The table gives the values of y=—+/4—x" forx.
X -2 -1.5 -1 -0.5 0
v 0 -1.3 -1.7 -1.9 -2

By using the above table of values or otherwise, use the trapezoidal rule
with 4 sub-intervals to find an approximation of the shaded area.

How could a better approximation of the shaded area be obtained using the
trapezoidal rule?

SECTION B is continued on next page

(Start a new booklet)
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(d) The graph is a function of the form y =ksin (a(x+b))+c.

2n 7 2 3 Am X
-
Consider the equation of the function, to determine the values of &, a, b and ¢ “4)

END OF SECTION B
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SECTION C (16 Marks) (Start a new booklet)

(a) Let X be a normally distributed random variable with mean 6 and variance 9 and
let Z be the random variable with the standard normal distribution.

(i)  Find P(X > 6). 1)

(i)  Find b such that P(X > 8) = P(Z < b). Q)

(b) For events A and B from a sample space, P (A|B) =é and P (B|A) =i .
Let P (ANB) =p.

(i) Find P (A) in terms of p. 1)
(il) Find P (A'NB') in terms of p. 2)
(iii)) Given that P (AUB) < % , state the largest possible interval for p. 2)

SECTION C is continued on next page
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(c) A sample of 18 randomly selected people were asked to state their Age (in years) and their
income (in $1000). The results are displayed in the scatterplot below with the line of best fit
drawn through (15, 25) and (65, 65).

N
100 +
4 L ]
= 90T
E +
= 80T
_8 4
— 70T
o {
3 607
= ]
@ 507
o 1 °
é 40 T
£ 307 !
S 1
g 207
10 1 .
T+ ®
10 20 30 40 50 60 70 80 90
Age (years)
(1) Calculate the gradient of the line of best fit shown. ?2)
(11) What is the equation of the line of best fit shown? 1
(i)  Use your equation to calculate the expected income of an 80-year-old person. 1)
(iv)  Comment on your result in part (iii). 1
(d) (1) Without using calculus, sketch y =Inx in your booklet. 1)
(i1) On the same sketch in part (a), find, graphically, the number of solutions 2)

to the equation Inx—x=—2 . State the number of solutions in your booklet.

END OF SECTION C
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SECTION D (11 Marks) (Start a new booklet)

(a)

(b)

A chemical substance being made in a laboratory will be airlifted by helicopter to a hospital
immediately after it is completed. The substance decomposes and the amount M in kilograms

present at any time t hours is given by M = Ae*’ where A and k are constants.

If i of the mass of this substance is present after 4 hours and 4 kg of this substance will reach

the hospital in 6 hours.
(1) Show the exact value of & = —%ln(4) ?2)

(i1) Find the value of A, the original mass of the chemical substance. 2)

An open cylindrical water tank has base radius X metres and height 4 metres.

Each square metre of the base costs @ dollars to manufacture and each square metre of the

curved surface costs b dollars, where @ and b are constants.

The combined cost of the base and curved surface is ¢ dollars.

(1) Find ¢ in terms of @, b, x and /. (1))
(Note that the curved surface has area 277x4 )

(11) Show that the volume V of the tank in cubic metres is given by 2)

V=2—);(c—7mx2)

(iii)  Ifx can vary, prove that } is maximised when the cost of the base is % dollars.  (4)

END OF SECTION D
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SECTION E (14 Marks) (Start a new booklet)

(a) Alison decides to start saving for a deposit for a new apartment by investing $1000
into a bank account at the start of every month. Interest is paid at a rate of
3% per annum compounded monthly.

(1) Show that the amount in 4,, in the account after » months is: 2)

4, =401000(1.0025" —1)

(i1) Calculate the amount in the account at the end of 12 months. 1)
Give your answer to the nearest dollar.

(iii))  Determine how many deposits in total Alison will have made when her 2)
account first exceeds $60 000.

(iv)  After twelve months Alison changes her contributions to $1500 per month. 2)
Determine if Alison will have saved $60 000 by the end of the third year.
Justify your answer.

(b) (1) Show that x = % is a solution of sinx = %tanx 1)
(11) On the same set of axes, sketch the graphs of the functions 2)

. 1
y =sinx and yzatanx for —r<x<r.

(ii1))  Hence find all solutions of sin x = %tan x for —% <x< % . 2)
. . 1 V4 V/a
(iv)  Use your graphs to solve sinx < Etan x for 5 <x< 3 2)
END OF PAPER

Saint Ignatius’ College, Riverview Page 8 of 8



Student’s Name:

Teacher’s Code :

SUGGESTED
SOLUTIONS

Saint Ignatius’ College, Riverview

Mathematics Assessment Task

2021

Year 12

Mathematics

Task 4

Trial HSC Replacement Task

Date : 27" August 2021

General Instructions:

Reading time : S minutes

Time Allowed: 2 hours

Write using blue or black pen only

NESA approved calculators may be used
Attempt all questions in the space provided
on the paper

Write your name and your teacher’s code
in the positions indicated

Marks may not be awarded for missing or
carelessly arranged working.

Teachers :

e Mr N Mushan NHM
e Mr P Collins PPC

e Dr M Furtado MXF
e Mrs F Yates FEY

e MrJ Newey JPN

Format:

Section A 14 Marks
Short Answer

Section B 15 Marks
Short Answer

Section C 16 Marks
Short Answer

Section D 11 Marks
Short Answer

Section E 14 Marks
Short Answer

Total 70 Marks




Scanned with CamScanner




Scanned with CamScanner




Solvnons 4 Comorents

OL\ o=l Seo = A
YT ) \ -7 X Lyer
dore
‘S‘?- \2 b\3
Lol 2 al\
1S -S> = |12
=58 & =3
= 1
-
b) Prouma a PDE
L‘
Y} Prove 5 f(oc) doc = )
2
L‘
J &t
; = ¢-2) (M=) ax
(V) 2. Ma-KS
= -}‘-T j -oc?+ 65¢ -8 O o crde o
- Lor
-\ s\mouo\r\g
% é-i' —och- o -Zoc] Y
b | 2 "
_1_{ 64 + 43 - 32)- (-2 *‘7‘"@'
4 3
2 D
| =16 4y 2O
% [ =3 3] AND
need +o | A\ }o pote
8 NO one O ! N e
oo POF £(x)70 2 «2c Y

flsc) 7,0 4 S2cSM




) Mece
- higrest et on £(=¢)

N\ SOV
Mevo0 one

F(xe) = 2 (=2 )(4=-x)

Y
= 3 L=t —-R *2>C
-y )
= % (-—ocl+—éoc —3)
Axs of Syon = =% cencoeR
Lo DM
= -6 perobca
=T
=3
ooo Mode IS S5
OR vse calculos

" 2t~ Twoo
flset= % (-xt +6x -B)

fi(x) =-3-,_F("2.ac r6 )

2. = =0
m ( 2oc + 6)

"LOC = —'é
x= 3

e

==,

frilfoe]) = -

Mnax .

¥ Not el
doe.

» mor\\j
foona He
%uc.\oe.
not oC valve

conbosed
)

Lo tedan

Plocess




c) W) 9= -\] 3 -oct

\
semn\  crtcle \

S

-

n) Tropezoiasy Role

Pv=_b£[\c(a)+ 2(€...-. ) * ‘:(b)]

= 05 io*- 2(V:3 %17 41.9) » 1]
D

= 296 vnits?®

w) More Sub interels or
funchon veolwes regret
- s o how Yo nake

\
Fopezodol fe rere effechee -

Leasn VYour Basic
Chepns !

¥ Atrtocroos )

%* vV Sen\ rcle
% VvV shaded
LHS

- Lanlure. b:j
Mcr\n Yo see W&
wWwesS Yo I/
Ser\ cec\e !

* Yoo MCC\D
ety sufe
hoos Ao
dea\ o\

\
t\e%,oes,-\ue,s .

*  done ok

Moot Poprar M=o Also
:—L—. '.'."'-L- ".-L-

b= ;‘I— b:—3£ b"—"B.‘l:

Y 4 b

k= % k=2 w=-2
c= ) c.= ) =\

* Not to baoly,

Q’Qﬂ,g{ A




(0/\ Q’) P()\>6) /L{; A ) O"‘Ls 52 ~-Sh =3 C/@/V\AW,ZA/U("( .
/ =0 & \
V 1<—— “'_—>, ¥
3 *¢H T,’K SO -€0

O P P(X>6) = ol w05 .V

,fu:(»* M WHed v

L

mrchCy

GO (Keg) = £(2<b) = T (Key) \Dég

XQM dogne >x = & v~ | Not V\,LC’;»»\)’
B S vy / B N Ay Veorlited el]
o 2 =<
b= -2 thn hecd o
s .|

vk\\«\sx et

) @AY= 7 Pl = P(ANR)

Y (&
Py = P - P
PuWwin %
__________ = 4f v
(W PY@War) K N\B
N A I IR o \{/
PW =4l . D= P Not we(l deue |
PN AR = \-gP
or. PLA'NABD = P(AVR) = \- P(Aum)
- \-%€ -
Q. ossf <l  Pxo
Oces L ov P2 NS

You may ask for an extra Writing Booklet if you need more space to answer this question.



Section (. (k) \G Maries,

MMWS

() (L A'Lcep{?,,-l,&wv\a&ma& D& eV ©-3%

Covrpenie .

&\' VN ¢ L&\ K\\\S

(6€,66D ) 4y = €020 = O-¢ v

LSkexe c?;/)yf)mlﬂvfo\/(, mﬁ‘tﬁz\j honss §lunin

L{ (L>

e

st) )/(‘)] 6§A—-l2_

a[uc«,\u V]

e Q) (lns»(,‘(,\'al

oR_(€6,60 ) | m zto-(¢ _ p-7%

L’*\CO)ZH’)_( b0 74D

Qv \ Al ac,u, Salary twesease 1S e

@WH = mrth us'wj q,an;pm?)'n‘a}'e_ Fo%w’fs
Y = 0Rrp+13z o’ Y =0 |
(\'JC)O Y =z 0 EXKD +(3 ;Q'y(xgm-us”
q«v—, il 2 = ASK
: aﬁ?mﬂ = ?}g‘-m v

0)
&«;fm %qurmu Y8

Q@vw@?\’ egd"m 1)B(¢‘~L ig e_q/wm&zm

v

(2D

Sexcha

e\ AvaP
J k'

/ A&)
L
[

SohvXtimie \wod

~ )

LL, \t)f ge_c'\r\ un

f/
|

w‘,gﬁcg‘yb\’&ﬁ ),\ ,k—t\/

Soiv«,: = )(\/uo

) Maxiyg

2% P
(Lw\luw,_g w1 e

A Suek She Mi 26

W \\/no {

bl

S ATAN
SR
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