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PRELIMINARY ASSESSMENT TASK 3

Extension 1 Mathematics

Total Marks — 52

General Instructions

e Reading time — 10 minutes
e Working time — 90 minutes
e Write using black pen only

e For questions in Section II, show
relevant mathematical reasoning
and/or calculations.

e (alculators approved by NESA

Section I: 10 marks

Attempt questions 1-10, using the
answer sheet provided.

Allow about 15 minutes for this
section

Section II: 42 marks

Attempt questions 11-14, answer

NS5

may be used the questions in the booklets
e DO NOT USE LIQUID PAPER provided.
OR CORRECTION TAPE e Allow about 75 minutes for this
section

M/C 11 12 13 14 TOTAL

Parametrics
/2

1,10 b /6 /8
Rates of Change with
Respect to Time /1

2 e, i, iv) /5 |b /2 /8
Further Trigonometric
Identities /2

3,4 a /2 c /4 /8
Inverse Trigonometric
Functions /2

36 a /4 a /2 /8
Polynomials

/2

7.8 (i) /3 | ¢ /5 /10
Exponential Growth
& Decay /1

i a /4 b /5 /10
TOTAL

STUDENT NUMBER: TEACHER:







Section 1

10 marks
Attempt Questions 1 to 10
Use the multiple-choice answer sheet for Questions 1 to 10

1.  Find the Cartesian equation for the curve with the parametric equations:

x=4p—6
y=3p

A 1 +1

B 3 +9

B) y=gX+5

c 1 1

3
(D) y=Zx+6

2. A particle is moving along the x-axis. The displacement of the particle at time t seconds is x
metres.

At a certain time x = —4 m/s and # = —5 m/s°.

Which statement describes the motion of the particle at that time?

(A) The particle is moving right with increasing speed.
(B) The particle is moving right with decreasing speed.
(C) The particle is moving left with increasing speed.

(D) The particle is moving left with decreasing speed.



3. Lett= tang where 0 < 8 < 180°. Which of the following gives the correct expression for
secf +tanf?

A 1—t
(A) 1+t
142t +t2
B) ——
1—t
C 1+t
© 1_¢
t2 —-2t—1
D
(D) 1+ t2

4.  Which expression is equivalent to cos 3x cos x + sin 3x sin x?
(A) 2cos4xsin4x

(B) cos4x + sin4x

(C) cos4x

(D) cos2x

5. Which of the following best describes y = arctan 87
(A) Even function

(B) 0Odd function

(C) Neither even nor odd function

(D) Both even and odd function



6.

(A)

©

(A)

(B)

©

(D)

Which graph best represents y = sin™1 x?

(B)

(D)

The roots of 4x* — 2x3 + 9x — 10 are @, 5, y and 6.

What is the value of afyS(a+ B+ vy +

5

8)?



A)
(B)
©
(D)

A)
(B)
©
(D)

For a polynomial P(x) = x3 — 3x% + 1, with roots a, 8 and y it is known that:
a’+ p2+y*=9

What is the value of a3 + B3 +y3?

3

10

24

27

The population of ants A(t), in a nest at time t is shown in the diagram below.

A(t)

2000

1500

1000

500

Which equation best represents this graph?

A(t) = 500 + 1500e 7kt
A(t) = 500 — 2000ekt
A(t) = 1500 + 500e 7kt

A(t) = 2000 — 500e k¢



10. The Cartesian equation y = 2x? — 5x + 3, is being converted to parametric equations with
x = 5 — 3m. Find the parametric equation for y in terms of m.

(A) y=18m?—15m + 28
(B) y=18m? —45m + 28
(C) y=18m?+15m + 28

(D) y=18m? + 45m + 28

End of Section I



Section 11

42 marks
Attempt Questions 11 to 14

Answer each question in a SEPARATE writing booklet.
Extra writing booklets are available.
All necessary working should be shown in every question.

Question 11 (10 marks) Use a SEPARATE writing booklet.

C
(a) Prove that SnZx fcoszx tan® x

(b) Henry is enjoying a day at the zoo. He is standing outside the meerkat enclosure watching a
particular meerkat walk along a straight fence. The displacement of the meerkat, x
centimetres, in relation to Henry’s position along the fence at time t seconds is given by
x = t3 — 15t% + 54t — 40.

(1) Find the initial position of the meerkat from Henry.

(i1) The first time that the meerkat is directly in front of Henry is after 1 second.
Find any other times when the meerkat is directly in front of Henry.

(ii1) Find any times when the meerkat stops moving, leaving your answer in exact form.

(iv) Find the total distance covered by the meerkat over the first 12 seconds, correct to two
decimal places.

End of question 11
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Question 12 (11 marks) Use a SEPARATE writing booklet.

(2)

(b)

(©)

i) State the domain and range of y = 2 cos™(x + 1) in interval notation.
g y

(ii) Sketch the graph of y = 2 cos™!(x + 1), indicating clearly the coordinates of the
endpoints of the graph.

Aimee notices a tap is turned on and water is flowing out of it. She quickly grabs an empty
bucket with a capacity of 16 litres and puts it under the tap to collect the water.

While the bucket is filling Aimee starts to turn the tap off. However, the tap is difficult to
turn and the bucket fills up before she can finish turning the tap off.

The bucket is filling so that at time t seconds the volume of water V, in litres, is given by
V = —t* + 8t.

By what percentage has Aimee reduced the flow rate of the tap in the first 3 seconds?

Sketch the graph of y = x* — 5x3 — 3x% + 17x — 10, given that it has a root at x = 1
which has multiplicity 2.

Label all intercepts on your graph. Do NOT use calculus and do NOT calculate the
coordinates of the vertices/turning points, just roughly sketch them appropriately, according
to your scale and intercepts.

End of question 12
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Question 13 (10 marks) Use a SEPARATE writing booklet.

(a) Rick is a mad scientist who is experimenting on humans to create zombies. After becoming
self aware, 120 zombies escape from his basement. They immediately started attacking and
infecting other people, turning them into zombies too.

The total number of zombies is given by N(t) = 120e** where t is the number of days
since the escape.

(1) After two days there was a total of 270 zombies. 1
Show that k = 0.405, correct to 3 decimal places.
(i1) Find the number of zombies after 10 days. 1

(ii1)) What is the rate of change of the number of zombies when t = 207? 2

(b)  Elena is standing in a football field playing with toy remote control car. She is controlling
the car so that it is driving in a circle around herself. The centre of the football field is taken
to be the origin (0, 0). The position of a car in relation to the origin is given by the equation
x% + 4x + y? — 5y — 20 = 0 where x is the horizontal displacement and  is the vertical
displacement in metres from the origin.

(1) Show that Elena is standing at the coordinate (—2, 2.5) on the football field. 1

(i1) Show that the parametric equations that represent the horizontal and vertical 3
displacements in terms of the angle, 8 degrees, from the Elena are:

_11cos€—4
= 2

11sin@ + 5

)’=T

(ii1) Find the position on the football field of the toy car when it is on an angle of 135° from 2
Elena. Give your answer as a coordinate in simplified exact form.

End of question 13
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Question 14 (11 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

Show that tan(cos™1(— g)) - _ g

On Sunday, Gordon meal preps a delicious chicken curry. When he takes it off the stove it
is at a temperature of 120°C. Gordon leaves the curry in the pot on the bench to cool down
before dividing it into containers for his lunches for the following week. The room
temperature where the curry is cooling down is 25°C.

After t minutes, the temperature of the curry in degree Celsius is 7.

The temperature of the curry can be modelled using the differential equation

% = —k(T — 25), where k is the decay constant.

(i) Show that T = 25 + 95e ¢ satisfies both this equation and the initial condition.

(i1) Gordon’s containers have a safety warning, stating that nothing over 40°C should be
placed in them. After 4 minutes, the curry has cooled to 85°C. How long does Gordon
have to wait from initially taking the curry off the stove before he can safely put the
curry into his containers? Answer correct to the nearest minute.

Solve cos 7x —cos3x =sinb5x,0<x<m

End of paper
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Scction 1

10 marks

Attempt Questions 1 to 10

Use the multiple-choice answer sheet for Questions 1 to 10

1. Find the Cartesian equation for the curve with the parametric equations:

S a i)
A) y=3¥+3

-..-1\
' 3 3 9
1 1

13 2

3
(D) yﬁzx+6

x=4p—-6

97 Ty,

2. A particle is moving along the x-axis. The displacement of the particle at time t seconds is x

metres.

At a certain time # = —4 m/s and # = =5 m/s%.

Which statement describes the motion of the particle at that time?

(A) The particle is moving right with increasing speed.
(B) The particle is moving right with decreasing speed.

(C)) The particle is moving left with increasing speed.
) The particle is moving left with decreasing speed.
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L late t.mE where 0 < 0 < 180°, Which of the following gives the correct expression for

secl +tan@? ‘.v(,(}- Hﬁﬂﬂ
1-t oo |
W T (et h'h‘.ﬂ"

—
+

7L
B 142t +¢2 - E,L.L \ JR,
W == WESER

|- {*
t2-2t-1
(D) 1+¢2 i L{ " DL

e
A
4. _Which expression is equivalent to cos 3x cos x + sin 3x sin x?

(A) 2cos4xsin4x = (‘O':.a (:}?L'“?Q\ (s

(B) cos4x + sin4x
= (o)
(C) cosd4x j"-"

—

'@us 2x

5. Which of the following best describes y = arctan 8?7

(A) Even function

( (B), Odd function

(C) Neither even nor odd function

(D) Both even and odd function
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6. Which graph best represents y = sin™! x?

\.._
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.’
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(©)

AT

(D)

i

et B "Od'q) =~10

7. Therunlsnf4x Z2y8 #93:—1{] are a, f§, y and §.

What is the value of afyd(a+ g+ y + 8)?

xf?ﬂw- 5’- B¢
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(A)
()

£

()

For a polynomial P(x) = x% < 3a? 4 1, with roots @, f and y it s known that:
w  frpy?t =9
; oalimof ol & HF 4o
What is the value of at 4 9 4 y* 7 (,ﬂ,'uff,\ {i. l’)r.,'%[_\l/u['{’ \ﬂth H’E,h

3 l-f <(
10 5"<’? t1=(

24 ' Xll

27 ""f "’( tp f\]’)rv
'*'I‘”l »Lil:"" 1)2
u{(D

=
The population of ants A(t), in a nest at time ¢ is slmvj‘ n in the diagram below.

A(t)
2000

Which equation best represents this graph?

L(i/ﬂtt} 500 + 1500 ¢ i U t: ) Lo (]Emm ”W)

(B)

(C)

(D)

A(t) = 500 — 2000¢ -kt Jc—'?ﬁa:' )C\*'??f}[?

A(t) = 1500 + 500e k¢

TESING (A |
Aly=500 +is00¢ 0= 208y

A(t) = 2000 — 500e~**
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10, The Cartesian cquation y = 2x? = 5x - 3, Is being converted to parametric equations with

x = 5= 3m. Find the parametric equation for y in terms of m.
(AY y=18m? - 15m + 28

q!t}ﬁ"'l 'y = 18m? = 45m + 28 Lj: LLS ) gmbz"" g({’gnblfg

(C) y=18Bm?+ 15m + 28 - Z b, ZO;LUJ-? £>-Z§,1]9_ +3
> . ; i . | M
=S0- ()@ﬂ\, t |%w} = 15 #—B—rm},’}

)
- \Sﬁ\,} - bﬁl‘m F 2.(_7)

(D) y=18m?+45m + 28

End of Section I
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2023 Year 11 Maths Ext.1 Task 3 Solution & Feedback
Question 12 (11 marks) Use n SEPARATLE writing booklet.

£ (a) (i) State the domain and range of y = 2 cos™!(x + 1) in interval notation. 2
" S
< D =-1lsx+1s51
P V< 0 (T * Iﬂ{(ru;-& ﬂu-t P B
|-2.01 /)

ROo<scos " (x+1)<n

b= y=dnm

~ [0,2r] (_l )

(ii) Sketch the graph of y = 2 cos~!(x + 1), indicating clearly the coordinates of the 2
endpoints of the graph.

A I ﬂ*h:-rk #ﬁf 'ﬁh.r (,-J{Pf{_"r S]lh,o{:-".

| f
T L] | mark -Jpr Sha—«‘-"_j the |
| e B e (oerect end P

S o e of
x If‘h‘p lectisn

(0,0)
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2023 Year 11 Maths Ext.1 Task 3

Solution & Feedback

(b)  Aimee notices a tap is turned on and water is flowing out of it. She quickly grabs an empty 2

turn and the bucket fills up before she can finish turning the tap off.
The bucket is filling so that at time ¢ seconds the volume of water V, in litres, is given by

V = —t? +8t.

bucket with o capacity of 16 litres and puts it under the tap to collect the water.
While the bucket is filling Aimee starts to turn the tap off. However, the tap is difficult to

By what percentage has Aimee reduced the flow rate of the tap in the first 3 seconds?

V=—t*+8t
tﬂf_ 3 g
mr t+
ac=0 YogL
=10, i /sec
Attt =3 dl-’__ 2(3)+ 8
TR dt (

= 2 L/sec
Flow rate reduction = 8 — 2
= 6 L/sec
6
= Percentage = g% 100
= 7504

()

0

( nH{iﬂ-\ftt’L' . P —L;.n.,;_f "'Hqﬂ'
(l‘i{.l-’!j-{" i U-br'AmM ‘nS"E'C{uIl'
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JO23vear 11 Mathe Eat 1 Tack A

Solution & Feedback

Question 12 (11 marks) Use a SHPARATI writing booklet,

(¢} Sketeh the graph of y = xY = Sx¥ < 3x? 4 17x = 10, given that it has a root at x = 1 5

which has multiplicity 2.

L%

Label all intercepts on your graph. Do NOT use calculus and do NOT calculate the
coondinates of the vertices/turning points, just roughly sketch them appropriately, according

10 your scale and intercepts.

subv v o O for the a-intercepts,
D= =St =417 =10

Let the roots be L L a and ff
L4 14a+fi=0h
atfi=3

'] _t"’ll ||||

((Daft = =10
aff = =10 [2]
Sub.[1] into [2],
t(3=a)=-10
a‘*=3a-10=0
(@=5Ma+2)=0

a=5o0r-2
From [ 1], f==20r5
=~ Therootsare — 2,1 and 5.
sub x = 0 for the y-intercepts,
v=-=10
[}
y
(-2.0) (1,0) (5,0)
= —
(0, -10)
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x!aIN~ |O
= u41) 3 -5’ 32>+ 1Fa-lo
) ) X =200 4 %™
= =1 = hu - +Pn
=25 4 =3
-}mL-E lon—lo
= lox"+Zon~lo

J- (1-—!)"(3(""-—31{—1‘&7
Y= (x-1) (3=5)C+1)

Bor x-int, 0= 0=NO-5) (1 t2)
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