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General Instructions

Structure of the Paper

Write using black or blue pen Section 1 /10 Marks Allow about 15
Graphs can be drawn in pencil minutes for this
No liquid paper or correction tape are to section
be used. Section 2 / 60 Marks Allow about 1 hour
and 45 minutes for

Reading Time 10 minutes this section

Total /70 Marks Weighting: 30 %
Working time 2 hours

Special Instructions

NESA approved Calculator may be used.

Attempt all questions.

separate writing booklet.

A reference sheet is provided at the back of this paper.
A separate multiple choice answer sheet is provided.

This examination must not be removed from the Examination Room.
In Questions 11-14, show relevant mathematical reasoning and/or calculations. Answer each question in a
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SECTION 1 Multiple Choice 10 marks
Attempt Questions 1-10

Answer questions on the multiple choice answer sheet.

1. Jack starts at the origin and walks along vector 21 + 3 J and then turns and walks along vector
41 — 2j. How far is Jack from the origin ?

A 5

B Vi1
© V37
D Vet

2. Whatis the derivative of tan~1(x*) with respect to x?

® o
®
© 14:;34
(D) 128

3. Laura projects an arrow at an angle of 45° to the horizontal with an initial velocity of
50 ms-1. What is the horizontal speed of the arrow?

A V2 ms™?
(B) 50v2 ms~?!

© % ms 1

(D)

ﬂlm
Nl ©
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SECTION 1 Multiple Choice

4.  Acurve is described by the parametric equations below.
_t _ 242
X =z y =3t

What is the cartesian equation of the curve?

(A) x = 12y?

3x
B y=

2
©  y=7

(D)  y=12x2

5.  Correct to 3 significant figures, find the value of

V3

f dx

) amw

(A) —1.05
(B) —0.955
© 0.955
(D) 1.05

6. AYear 12 Biology class consists of 10 girls and 15 boys.

In how many ways can a group of three boys and two girls be chosen from this class for a group
to work on an investigation project?

(A) 250
(B) 900
() 12600
(D) 20475
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SECTION 1 Multiple Choice

7. What is the value of sin 2x given that sinx = 0.8 and x is obtuse ?

12
(A) 3
24
(B) ~ s
12
© >
24
D) Py

8.  What s the domain and range of the function y = 6 cos™1(3x) ?

1 1

(A) Domain [_E 'S ] , Range [0, 67]
1 1

(B) Domain [_E 'S ] , Range [0, 37]

1 1
© Domain [0, 6m] , Range [_E '3 ]

1 1
(D) Domain [0,3n] , Range [—5 '3 ]

9.  Aparticle moves in a straight line. Its position at any time ¢is given by

x = 3cos2t + 4sin2t

What is the acceleration of the particle in terms of x?
(A) X =-3x

(B) X =—4x

© ¥ = —16x2

(D) X = —6.cos 2x + 8sin 2x
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The differential equation which has this slope field diagram is
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SECTION 2

60 marks

Attempt Questions 11-14.
Allow about 1 hour and 45 minutes for this section
Answer each question in a new writing booklet.

Show all mathematical working / reasoning.

Question 11 (15 marks) Start a new writing booklet

a) (i) Find the remainder when x3 — 2x? — 4x + 8 is divided by x — 2.

(ii) Hence or otherwise, find all the solutions to the equation

x3—2x°—4x+8=0

b)  Using the substitution u = 2x — 1 find

j 2x (2x — 1)3dx

c¢) Afunctionis defined by f(x) =1+ x% forx > 2
(i) Find the vertical and horizontal asymptotes for y = f(x).
(ii) Find the inverse function f~1(x).

(iii) State the domain of f~1(x).

d) Find the equation of the curve that passes through the point (0 ,— g) which has a gradient 2

3
function f'(x) = — Tie—or?
—9x

e) Prove by mathematical induction that n® + 2n is divisible by 3 for all positive integers n. 3
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Question 12 (15 marks) Start a new writing booklet

a)

b)

d)

Show that y = Ae3* + Be™?* satisfies the differential equation y”" —y’ — 6y =0

for any real values of A and B.

sin? 4x

Find lim
x—0 4x2

Find

J- cos x sin? x dx

Solve the differential equation to find an equation for y in terms of x, given that y(0) = 0.

dy x 2
— = €~ CoS .
dx y

— —

The diagram below shows a vector 4B and a point P which divides 4B in a ratiom : n.

A
m
L P
n
b B
6“ %
— — — na +mb
If a = OAandb = OB, provethat OP =
~ ~ m+n

Megan has taken a frozen quiche from the freezer with an initial temperature T = 0°C and
placed it directly in an oven set to 200°C. After ten minutes she checks the quiche and now it
has a temperature of T = 20°C. The rate that the temperature of the quiche increases is
proportional to the difference in temperature between the oven and the quiche.

(i) Write a differential equation to model this scenario and use it to derive the equation
T =200 + Ae ™.

(ii) Find the value of kin exact form.

(iii) The quiche is ready when the internal temperature reaches 60° C. How much longer
after Megan checked the quiche will it be ready? Answer to the nearest minute.

2022 Year 12 Extension 1 Mathematics Task 4 Page 8 of 13



Question 13 (15 marks) Start a new writing booklet

a) Solve V3sinf —cosf —1 =0 for [0,2rx].

b)  Acircular metal plate is heated so that its diameter is increasing at a constant rate of
0.005 m/s.

At what rate is the area of the circular surface of the plate increasing when its diameter is
6 metres? (Answer in m2/s, correct to 2 significant figures.)

c) Consider the vectors givenby a =mi +j and b =i+ mj, wherem is a constant.

If the acute angle between a and b is 60°, find the exact value(s) of m.

d) Givenu =2i+3j and v=—2{+4j, find proj,v

e) y
44
3 -+
2_.
(-1.5,1)
s = l 4 ! > X
5 4 3 2 -1 o1 2 3 4 5

Use the graph of y = f(x) above to draw a separate, half page sketch of y = %

f)  Saraarranges 2n + 2 different objects taken n at a time and Nikki arranges 2n different
objects taken n at a time.

If the number of objects from Sara and Nikki are in the ratio of 18 : 5, find the value of n.
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Question 14 (15 marks) Start a new writing booklet

sec’x  cosecx

a) (i) Show that =

tan x CosXx

(ii) Use the substitution u = tanx to find the exact value of the integral

I
J-3 cosec x

T COSX
6

b) Aregion is bounded by the line y = x + 1 and a curve of the form y = (x + 1)", where n can

be an even integer and n > 2.

This region is rotated about the x-axis to form a solid of revolution.

1 1
(i) Show the volume of the solid formedis Vj, = m ( -— )
3 2n+1

(i) Find lim V,
n—-oo

(iii) Explain this result geometrically.

Question 14 continues on the next page....
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c)  Anparticle is projected horizontally from a point P, h metres above O, with a velocity of
I metres per second. The only acceleration that the particle undergoes is the acceleration
due to gravity vertically in a downward direction. There is no horizontal acceleration.

Take g = 10 m/s?.

~
v

>~
/

@) S x
—=>

(i)  Find the displacement vector s of the particle at time t.

(ii) A package of supplies is dropped from a plane to a disabled sailboat (S) in the ocean.

The plane is travelling at a constant velocity of 252 km/h and is 150 m above sea level

and directly due west of the disabled sailboat.

How long will it take the package to hit the water?

(iii) A current is causing the sailboat to drift at a speed of 0.5 m/s in the same direction as
the plane is travelling. Between what two values (distances) can the plane drop the

package so that it lands at most 40 m from the disabled sailboat?

END OF SECTION 2

END OF ASSESSMENT @)
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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 »pO
2 AO BO ¢O bpO
3 AO BO ¢O »pO
4 AO BO ¢O »pO
5 AO BO ¢O bpO
6 AO BO ¢O »pO
7 AO BO ¢O »pO
8 AO BO ¢O »pO
9 AO BO ¢O »pO
0. AO BO ¢O »pO
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SECTION 2
QuUegTion I
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VAPV
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P(x) = (1/7,)(1,”—4)
= (-2 (x-2)(x +4~)

. solutlons +o Px) =0

are A=Q or L=-2

4
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