eap

Trial Examination 2020

VCE Specialist Mathematics Units 1&2

Written Examination 2

Question and Answer Booklet

Reading time: 15 minutes
Writing time: 2 hours

Student’s Name:

Teacher’s Name:

Structure of booklet

Section Number of Number of questions Number of
questions to be answered marks
A 20 20 20
B 6 6 60
Total 80

Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers, sharpeners,
rulers, a protractor, set squares, aids for curve sketching, one bound reference, one approved technology
(calculator or software) and, if desired, one scientific calculator. Calculator memory DOES NOT need to
be cleared. For approved computer-based CAS, full functionality may be used.

Students are NOT permitted to bring into the examination room: blank sheets of paper and/or
correction fluid/tape.

Materials supplied

Question and answer booklet of 21 pages

Formula sheet

Answer sheet for multiple-choice questions

Instructions

Write your name and your teacher’s name in the space provided above on this page, and on your answer
sheet for multiple-choice questions.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

All written responses must be in English.

At the end of the examination

Place the answer sheet for multiple-choice questions inside the front cover of this booklet.

You may keep the formula sheet.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.

Neap Education (Neap) Trial Exams are licensed to be photocopied or placed on the school intranet and used only within the confines of the school purchasing them,
for the purpose of examining that school’s students only. They may not be otherwise reproduced or distributed. The copyright of Neap Trial Exams remains with
Neap. No Neap Trial Exam or any part thereof is to be issued or passed on by any person to any party inclusive of other schools, non-practising teachers, coaching
colleges, tutors, parents, students, publishing agencies or websites without the express written consent of Neap.

Copyright © 2020 Neap Education Pty Ltd ABN 43 634 499 791 91a Orrong Cres Caulfield North VIC 3161 Tel: (03) 9639 4318 SMUI2EX2_QA_2020FM
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SECTION A - MULTIPLE-CHOICE QUESTIONS

Choose the response that is correct for the question.
A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.

No marks will be given if more than one answer is completed for any question.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Take the acceleration due to gravity to have magnitude g ms_z, where g =9.8.

Question 1

Giventhat a=1-j and b=1+ ], then b—2a is equal to

A, -i-3j
B. -i+3j
C. -i-j
D. i+3j
E. i-j
Question 2

If a geometric sequence has 13 =1 and ¢, =9, then ¢4 is equal to

A. .3

B. 3
C. 3.3
D. 5
E. 6
Question 3

Consider the triangle below.

8 cm

7 cm

The size of the largest angle in the triangle, to the nearest degree, is

A, 48°
B. 58°
C. o0°
D. 73°
E. 80°
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Question 4

The graph of y = #(;4_2) has asymptotes of
A, x==2

B. x=-1,x=-2

C. x=-2,y=0

D. x=-1,x=-2,y=0

E. x=1,x=2

Question 5

4
Ifa= {2 } and b = [Lﬂ, then a vector that is parallel to a + b could be
m

4
A.
_2_
6]
B.
_4_
o
C.
_12_
oy
D.
__1_
4] 6 -
E , , ? or 2
_2 41 112 -1

Question 6

If z=2-1i, then 22 is equal to

A, 3
B. 5
C. 3-2i
D. 5-4i
E. 3-4i
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Question 7

The vector mi —2mj is a unit vector if m is equal to

A.

B.

Question 8

W=

o

G @IS

—_

In the diagram below, AOC is the diameter of a circle with centre O and radius of length r. B is a point

on the circumference of the circle.

If OA = AB, then the length of BC is equal to
A.

B.

3r
2

J2r
J3r

2r

J5r
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Question 9

In the diagram below, two secants from the point Q intersect a circle.

4

I |
Question 10

The sum of an infinite geometric series is known to be ten times the first term.

The value of x is

A, 2
B. 3
C. 4
D. 45
E. 8

The common ratio, r, is equal to

A o
B. o
D. =
E 10
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Question 11
Consider the graph below.

A
| |
| 10 \
| | |
\ | \
\\ | \\
\ /S \
AN
27 -7 0 v T o *
\ / \
\\ I/ \\
\ > \
| | |
| |
| |
| _10 1

The graph has the equation

A yeie 1
sin(0.5x)
1
B. =1-
Y sin(x)
1
C. =1+
sin(2x)
D. y=1-—1
sin(0.5x)
2
E. =1-
Y sin(x)

Question 12
If z= %(3 —41i), then Im(z) is equal to

4
4

BT OF P
|
[\9]
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Question 13
The equation ax” +16 =0 has solutions of x = igi when a is equal to
A, 3
B. 3
3
C. )
D. -9
E. 9
Question 14

The equation that describes the locus of points (x, y) that are equidistant from the points with coordinates
of (2, 0) and (0, 6) is

A, y=x
B. y=3x
8
C ==-X+=
y X 3
D y=x+3

Question 15
If the circle given by P y2 —2by + ¢ =0, then which one of the following must be true?

A, c>b’
B. c>0
C c=b
D c<b2
E c=0
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Question 16

In the diagram below, the points A, B and C lie on a circle with a centre O.

A

Given that ZBOC =100° and ZOCA =20°, then the magnitude of ZOBA is equal to

A, 30°
B. 40°
C. 45°
D. 50°
E. 80°

Question 17

The vectors a =3mi—6j and b= mzi +4j are perpendicular if m is equal to

A, 2.2

= ° O
0 Wwioco N

Question 18

The angle between the vectors a=2i—j and b=-1+3j is

A.%[
b
C.Z—f
b, i
-

8 SMU12EX2_QA_2020.FM Copyright © 2020 Neap Education Pty Ltd



VCE Specialist Mathematics Units 1&2 Trial Examination 2 Question and Answer Booklet

Question 19

. . . .n+1l n+2 n+3 .
In the simplest possible form A R L A A equal to

A. 0
i
1+
1-i
2

SRR

Question 20

In the diagram below, BC is parallel to B'C’ and BB' = }LAB' The area of triangle ABC is 40 cm?.

A

B

The area of triangle AB'C’ is equal to

A. 20 cm2
B. %Q cm2
C % cm2
D. 30cm’
E %) cm2

Copyright © 2020 Neap Education Pty Ltd SMU12EX2_QA 2020.FM



VCE Specialist Mathematics Units 1&2 Trial Examination 2 Question and Answer Booklet

SECTION B

Instructions for Section B

Answer all questions in the spaces provided.

Unless otherwise specified, an exact answer is required to a question.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Take the acceleration due to gravity to have magnitude g ms_z, where g =9.8.

Question 1 (8 marks)

a. Find the cartesian equation for the curve defined by the polar equation r = ﬁn(@) 2 marks

b. Sketch the graph of the relation found in part a. on the set of axes below. Include

coordinates of axes intercepts as required. 2 marks

A

44

2 4

: : : : : —> X
-6 -4 -2 0 2 4 6
21
41
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c. Find the coordinates of the axes intercepts of the graph of the cartesian equation
for the curve defined by the polar equation r = rm;%m 4 marks

Copyright © 2020 Neap Education Pty Ltd SMU12EX2_QA 2020.FM 11
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Question 2 (10 marks)

Let ZI=L+LL

242

a. Express z; in polar form. 2 marks

Let z, =7;.

b. i. Find z, in cartesian form. 1 mark
ii.  Express z, in polar form. 1 mark

c. Plot and label the complex numbers z,; and z, on the Argand diagram below. 2 marks

>R
] e(z2)

12
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d. i. Expand (z —z)(z + z)). 2 marks

. . 2 .
ii. Hence, solve the equation 7~ = i. 2 marks

Copyright © 2020 Neap Education Pty Ltd SMU12EX2_ QA 2020.FM 13
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Question 3 (9 marks)

The triangle ABC is inscribed in a circle with a diameter of AB. The line RQ is parallel to AB and the line CB
is parallel to RP. The length AP is represented by x.

C

a. Show that ARAP is similar to ACRQ. 2 marks

The length of the diameter AB is represented by d.

b. Express the length of PB in terms of x and d. 1 mark

2
c. Show that the ratio of the area of ACRQ to the area of ARAP is given by d—2 _2d + 1. 2 marks
X

X
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d. Given the length AR is equal to 1 cm and the diameter of the circle AB is equal to 4 cm,
find the area of ACRQ in terms of x. 4 marks

Copyright © 2020 Neap Education Pty Ltd SMU12EX2_ QA 2020.FM 15
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Question 4 (11 marks)

A triangular course has been planned for a yacht race. Point O is the start and finish of the race. The race
goes from O to A to B to O, with the coordinates of A and B being (10, 18) and (20, 6) respectively. This
information is presented in the diagram below.

The coordinates represent distances in kilometres East and North of O. Take i and j as unit vectors along
the x-axis and y-axis.

YA
20 -
A
15 4
10
5] B
T T T T ; .x
0 5 10 15 20
— —
a. i Write vectors OA and OB in terms of i and j. 1 mark
%
ii. Hence, show that AB =101 — 12i . 1 mark
— — —
b. Find the magnitudes of OA, OB and AB and, hence, determine the distance of the race
to the nearest kilometre. 2 marks
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Let 8 be the angle between OA and OB.

— —
c. i. Find the dot product OA - OB. 1 mark

ii.  Hence, find the value of & to the nearest degree. 2 marks

Once the yacht race is over, two yachts leave O. One moves towards A along the path OA, and the other
moves towards B along the path OB.

— —
d.  Find u, the vector resolute of OA in the direction of OB. Give your answer correct

to one decimal place. 2 marks

e. The first yacht reaches a buoy at A and stops.

By using a vector resolute, or otherwise, find the closest distance between the buoy
and the path OB. Give your answer in kilometres correct to one decimal place. 2 marks
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Question 5 (12 marks)
Michael operates a hobby farm producing chicken and duck eggs. Initially he has 125 chickens.

Michael plans to sell 15 chickens each year. Assume that no new chickens arrive on the farm and that
none die.

a. i. How many chickens will Michael have after 4 years? 1 mark

ii. For how many full years can Michael sell 15 chickens each year? 1 mark

The following difference equation provides a more realistic model for the number of chickens, C,,

on Michael’s farm after n years:

C,,1=108C, -15 Cy=125
b. i Use this difference equation to predict the number of chickens on the farm after
5 years. 1 mark
ii. For how many full years can Michael continue to sell 15 chickens each year? 1 mark

Suppose Michael wants to keep a steady population of 125 chickens on the farm. Two alternative forms
of the new difference equation used to model this situation are given below:

C,, =1.08C,—m Cy=125
c,, =nC,—15 Cy=125

C. Find the values of m and n. 2 marks
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Michael also keeps ducks on his farm. He plans to increase the number of ducks each year. The number
of ducks on the farm will form a geometric sequence with a common ratio of 1.5. Michael began with
8 ducks on the farm.

d. i. How many ducks will be on the farm after 2 years? 1 mark
ii.  After how many whole years will the number of ducks exceed 100? 1 mark
e. Write an expression in terms of n that can be used to predict the number of ducks
on the farm after n years. 1 mark
f. Let D, be the number of ducks on the farm after n years.

Write a difference equation for D, , | in terms of D, that can be used to predict the number
of ducks on the farm after n years. 1 mark

g. The following difference equation provides a more realistic model for the number of ducks,
D, , on Michael’s farm after n years:

D,, =16D,-10 D, =22

To predict the number of chickens, C,, on the farm after n years, the following difference

equation is used:
C,,=108C, 15 Cy=125

Determine after how many years it will be before the number of ducks on the farm first
exceeds the number of chickens on the farm. 2 marks

Copyright © 2020 Neap Education Pty Ltd SMU12EX2_ QA 2020.FM 19
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Question 6 (10 marks)

2
Consider the parabola y = f— shown in the diagram below. The line through PR is perpendicular
a

to the curve at the point P. The line through QR is perpendicular to the curve at the point Q.

R
P
Q
2 X
a. Verify that the point P(2at, at”) lies on the graph of y = 1 1 mark
2a a
The gradient of the line through the points Q and R is equal to ¢. The point Q has coordinates of [_—tg’ —J .
t
The line through the points Q and R is perpendicular to the line through the points R and P.
b. i. Find the equation of the line through the points Q and R. 2 marks
ii. Find the equation of the line through the points R and P. 2 marks
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2
iii.  Hence, show that the point R has coordinates of x = a(t - %), y= a[t + 1+ %J 3 marks

t

c. Find the equation in cartesian form of the locus of the point R. 2 marks

END OF QUESTION AND ANSWER BOOKLET
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Multiple-choice Answer Sheet

Student’s Name:

Teacher’s Name:

Instructions

Use a pencil for all entries. If you make a mistake, erase the incorrect answer — do not cross it out.
Marks will not be deducted for incorrect answers.

No mark will be given if more than one answer is completed for any question.

All answers must be completed like this example: E . @ |E|

Use pencil only

1 [a] [e] [c] [p] [E] 11 [a] [8] [c] [p] [€]
2 [a] [&] [¢] [p] [E] 12 [a] [e] [c] [o] [E]
s [a] [8] [c] [p] [E] 13 [a] [8] [c] [p] [€]
4 [a] [8] [c] [o] [E] 14 [a] [8] [c] [p] [€]
5 [a] [8] [c] [p] [€] 15 [a] [] [c] [o] [E]
6 [a] [8] [c] [p] [E] 16 [a] [8] [c] [p] [€]
7 [a] [] [c] [p] [€] 17 [a] [8] [c] [p] [€]
s [a] [8] [c¢] [p] [E] 18 [a] [8] [c] [p] [E]
o [a] [8] [c] [p] [E] 19 [a] [8] [c] [p] [E]
10 [a] [e] [c] [p] [E] 20 [a] [e] [c] [p] [€]
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Instructions

This formula sheet is provided for your reference.
A question and answer booklet is provided with this formula sheet.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.
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SPECIALIST MATHEMATICS FORMULAS

Mensuration
area of a trapezium %(a +b)h
curved surface area of a cylinder 27xrh
volume of a cylinder Zr2h
1 2
volume of a cone 37" h
volume of a pyramid %Ah
4 3
volume of a sphere 37"
area of a triangle %bc sin(A)
sine rule a___b___c¢
sin(A) sin(B) sin(C)
cosine rule ?=a® +b* —2abcosC
Circular functions
cosz(x) + sinz(x) =1
1+ tanz(x) = secz(x) cotz(x) +1= cosecz(x)
2 .2 2 .2
cos(2x)=cos (x)—sin" (x) =2cos (x)— 1 =1-2sin"(x)
sin(2x) = 2sin(x)cos(x)

Vectors in two dimensions

r=xi+yj+zk

2 2 2
Il =nx"+y" +2"=r

L0y =7 75C08(0) =X X5+ y1Vy + 2125

Polar coordinates

x=rcos @

y=rsiné

END OF FORMULA SHEET
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