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@ Section I

AN~ 10 marks

: m > Ba r ke r Student Number Attempt Questions 1-10

ﬁ Allow about 15 minutes for this section

W Col Iege Use the multiple-choice answer sheet for Questions 1-10.

1 What is the negation of the following statement?

202 1 TRIAL HIGHER SCHOOL If today is Friday, then I have a maths exam.
CERTIFICATE EXAMINATION

A. IfIhave a maths exam, then today is Friday.
M th t' E t . 2 B.  Today is not Friday and I do not have a maths exam.
a e I I l a I CS X e n S I O n C. IfIdo not have a maths exam, then today is not Friday.
D. Today is Friday and I do not have a maths exam.
Staff Involved: 8:30 AM
FRIDAY 20 AUGUST
BHC ARM* . . . . . . .
TOPICS COVERED 2 Given the vectors ¢ =3i— 4+ 12k and b =2i+2j—k, what is the projection of ¢ onto b?
e Complex Numbers | & Il
e Proof 14
. * Integration A ——=(2i+2j-k)
40 copies e Vectors
¢ Mechanics 14
B. —5(2~i+2!‘—g)
General . Reading time — 10 minutes
Instructions: . Wo.rklng.tlme — 3 hours C 14 (31.7 4j+ 12[6)
. Write using black pen 13 =
. Calculators approved by NESA may be used "
. A reference sheet is provided separately D. ~169 (3i—4j+12k)

. For questions in Section I, show relevant mathematical reasoning
and/or calculations
. Marks may not be awarded for careless or poorly arranged working

. Diagrams are not to scale unless specifically stated 3 A particle has a displacement of 3i+ j metres at a particular time. The particle moves with

constant velocity and two seconds later its displacement is —i+ 5, metres.

Total marks: Section | — 10 marks (pages 4-8) What is the velocity of the particle in m.s™!?
100 . Attempt Questlon§ 1-10 . . A 246
« Allow about 15 minutes for this section =
B. —di+4j
Section Il — 90 mgrks (pages 9-14) C. 4i—4j
. Attempt Questions 11-16 =
. Allow about 2 hour and 45 minutes for this section D. —2i+2j



4 The Argand diagram shows the complex number LS 5 Given that a and b are integers, which one of the following statements has a converse that is

always true?
If a and b are even, then a + b is even

If a and b are odd, then a x b is odd

A
B. Ifaisdivisible by 8, then a is even
C
D

If a and b are odd, then a — b is even

6 Which complex number is a cube root of —i ?

Which of the following diagrams best shows the complex number ie”09
A. @ — ll
A B 2 2
' ' Vi1
B —p Yy
1 3
o 1
2 2
0 0 b 1Y
’ 22
C. D. 7  How many complex numbers satisfy [z —2 —i| =3 and |z — 6+ 2i| = 2 simultaneously?
A0
B. 1
0 0 c. 2
D. Infinitely many




Two particles with mass m kg and m> kg are connected by a taut light string that passes over a . b b . .
10  Given that / f(x)dx > / g(x) dx > 0, which one of the following must be true?
a a

smooth pulley. The particles sit on smooth inclined planes as shown in the diagram below.

A Vxela,b](f(x) > g(x))
B. Vxela,b](gx)>0)
C.  dxelab](flx)>g))

D.  3relab](e(x) > f(x)

A sec O
’ 2
B. 2sec6
C. 2cos6
p. 1
T2

dx
. . . . . P
The integral / Jsinx+ 3cosx equivalent to which one of the following expressions?

dt

N S

A /3#—4:-3

_/'L

B. 32 —4—3
dt

C. 72/3%—2;-3

_/'L
D. 32 —_2-3



Section 11

90 marks
Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE Writing Booklet

(a) Consider the complex numbers w=1-3iand z=—2+5i.
(i) Evaluate zZ. 1
.o w .
(i) Express 7 in the form x + iy where x and y are real numbers. 1
e ]
(b) Evaluate / —cos(Inx)dx. 2
1 X

Give your answer in simplest exact form.

(c)  Find a vector perpendicular to both 3i—2j+k and 4i+2j—5k. 2

(d) () Find the square root of 5 — 12i. 2

(i) Hence, solve z24+3z+1+3i=0. 2

(¢) Find / o 2
J V3-2x—22

(f) OABCis a parallelogram. Let OA = a and oc = c. 3

X is the midpoint of AC.

A B
D lies on OC produced such that % =k.

1
If XD =3¢ — 5@ find the value of k.

Question 12 (15 marks) Use a SEPARATE Writing Booklet

(a) Find the equation, in vector form, of the tangent to the circle |[v| =5 at the point (-3, 4).

2 [x
(b)  Using the substitution x = 4sin® 6, evaluate /0 ix dx .

Give your answer in simplest exact form.

4
a+b’

1
(¢) For positive real numbers a and b, prove that 2 + 5 >

(d) Consider the following statement, P, for integers x and y:
P: If x* + )? is divisible by 4 then x and y are not both odd.
(i)  State the contrapositive of P.
(ii) Hence, prove P by using the contrapositive.

(iii) Without providing a proof, state the conditions on x and y for x> +? to be
divisible by 4.

9 d
(e) Use a suitable substitution to evaluate / -
1

x2a-1)

Give your answer in simplest exact form.

- 10—



Question 13 (14 marks) Use a SEPARATE Writing Booklet Question 14 (15 marks) Use a SEPARATE Writing Booklet

(@) Onan Argand diagram, the point P representing the complex number z moves (a) A particle of mass m kg is projected vertically upwards with a velocity of \/% m.s!
such that [z— (1+i)| =1.

where g is the magnitude of the acceleration due to gravity. It experiences air resistance

(i)  Sketch the locus of P. 1 -
of magnitude mkv?. Show that the time taken to reach its maximum height is m
(ii)  Find the greatest value of |z|. 1 8
(iii) Shade the region where |z — (1+i)] <1 and 0 < Arg(z—1) < % 2
-2 -1
(iv) Find the area of the region in (iii). 1 (b)  The point 4 has a position vector | 4 | and the point B has position vector | 3
7 8

(b) A ball of mass m kg is thrown vertically downwards off a very high cliff with speed 20 m.s!. (i) Finda vector equation for £, the line passing through 4 and 5.

It experiences acceleration due to gravity of 10 m.s and a force due to air resistance

0
1
of mmv2 where v is the velocity of the ball. (i) The point P has position vector | 2 |.
3
1
(i)  Find the terminal velocity that the ball would reach in m.s™'. 1 If ZPBA = 6, show that cosf = 3
(ii)  Find the distance through which the ball falls to reach a speed of 30 m.s™'. 3 (ii) The line ¢ passes through the point P and is parallel to the line £;.

Give your answer in metres in simplest exact form. Find a vector equation for £

(iv) The points C and D both lie on £2. Given that AB = PC = DP and
(c) A particle moves in a straight line. Its displacement, x metres, after # seconds is given by

2
x=12cos <2t7§> +3.

that the x-coordinate of C is positive, find the coordinates of C and D.

(v)  Find the exact area of trapezium ABCD, giving your answer as a simplified surd.

(i)  Prove the particle is moving in simple harmonic motion about x = 3 by showing 2

that ¥ = —4(x - 3).

(i) What is the period of the motion? 1

(iii) Find all times within the first 7 seconds when the particle is moving at 2

2 metres per second in either direction.

-11- -12-



Question 15 (17 marks) Use a SEPARATE Writing Booklet

(a) A particle is moving such that X = 18x* + 27x? + 9x.

Initially, x = -2 and the velocity, v =—6.
(1)  Show that v? = 9x%(1 + x)2.

1

(ii) Hence, or otherwise, show that / ———dx=-3t.
x(14x)

(iii) Hence, find x as a function of 7.
(b) Find / (142%) ¢ dx.

(¢) (i) Usede Moivre’s Theorem to show that

Tt —3563 4218 —17
tan760 = T 2123504 716 where t = tan 0

(ii) Hence, show that the roots of the equation x* — 21x* + 35x — 7= 0 are

2
tan® (g) , tan® (77:) and tan® (37”>

— 13-

Question 16 (14 marks) Use a SEPARATE Writing Booklet

(a) (i) For a function g(x), continuous on [a, b], prove that

/abg(x)dx:/abg(aerfx)dx

(ii) Hence, or otherwise, for an even function f(x), continuous on [—a, a], show that

¢ fx)
J—a 1 +€X

dx:/oaf(x)dx

X
(b) Forintegers n >0, let I,(x) :/ t"e 'dt .
0

(i)  Prove by induction that

2 3
- x° X X"
In(x):n! |:17€ X<1+X+5+§+ +E):|

(i) Show that

1 1
Og/ t"eldt < ——
Jo n+1

(iii) Hence, show that

0<t—e ' (14ss i)y ]
= T n) = (n+1)!

11 1
(iv) Hence, find the limiting value of 1+ m + 2 + -+ oy asn— .

Show working to justify your answer.

End of paper

— 14—
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