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Section |

10 marks
Attempt questions 1 — 10
Allow about 15 minutes for this section

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

Which graph best represents the curve y2 = x? - 2x
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What value of z satisfies z2 = 7 — 24i ?

(A)  4-3i
(B)  —4-3i
C)  3-4i
(D)  —3-4i

The Argand diagram shows the complex numbers w, z and u, where w lies in the first

quadrant, z lies in the second quadrant and u lies on the negative real axis.

|

W

Y

=e
)

Which statement could be true?

(A) u=zwandu=z+w
(B) u=zwandu=z-w
(C) z=zuwandu=z+w

(D) z=uwandu=z-w

If y=x’then .[x dy =
(A) 2y3/2+C
@)%ﬁﬁ+c

©) 2y3+cC
(D)§x3+C
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5 The angular speed of a disc of radius 5 cm is 10 revolutions per minute. What is the
speed of a mark on the circumference of the disc?

(A) 50 cm min*
(B) L emmin?

2
(C) 100 cm min "

(D) 2 emmin?
A

6 A particle is moving along a straight line so that initially its displacement is x = 1, its
velocity is v = 2, and its acceleration isa = 4.
Which is a possible equation describing the motion of the particle?
(A) v=2sin(x—1)+2
(B) v=2+4log.x
(©) V=4("-2)

(D) v=x"+2x+4

7 The numbers 1, 2, ... n, for n = 4, are randomly arranged in a row.
What is the probability that the number 1 is somewhere to the left of the number 2?

(A)
(B)

S|k N

©) -—5
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A hostel has four vacant rooms. Each room can accommodate a maximum of four
people. In how many different ways can six people be accommodated in the four

rooms?

(A) 4020
(B) 4068
(C) 4080

(D) 4096

Which expression is equal toj

(A)tanx —secx+c
(B)tanx +secx + ¢
(C) loge(1 —sin X)+ ¢

loge (1-sin x)
—COS X

(D)

+C

Which integral is necessarily equal to J

1-sinx

@ 00 f(-x)ex

(B) £ (x)- f (a-x)dx
©) .': f(x—a)+ f (—x)dx
D) :Oaf(x—a)+f(a—x)dx

dx?

a

f(x)dx?

—a
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Section 11
90 marks
Attempt questions 11 — 16
Allow about 2 hours 45 minutes for this section
Answer each question in a separate writing booklet. Extra writing booklets are available.

All necessary working should be shown in every question.

Question 11 (15 marks) Use a SEPARATE writing booklet Marks

@ The diagram shows the graph of the functiony = f (X).

Draw separate one-third page sketches of the graphs of the following:

i) y=-f( 1
(i) y=[f(x) 1
1

@) y= 0 2
(iv) y=(f(x) 2

Question 11 continues on page 8

7



(b)
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Question 11 (continued)

(i) Sketch the region in the complex plane where the inequalities

|z —i|<2and 0< Arg(z-1) < 377[ hold simultaneously. 3
(i) What is the minimum value of |z|? 2
(iii) What is the value of Arg (|z|) ? Give reasons for your answer. 1

(iv) What is the maximum value of Arg(z)?
Give your answer in radians, correct to two decimal places. 3

End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet Marks

@ 0] Find real numbers a, b and ¢ such that
7x+4  ax+b ¢

= + 3
(¥ +1)(x+2) *x*+1 x+2
(i) Hence find j _Ixrd 2
(x2 +1) (x+2)
(b) Let & =—v3+i.
(i)  Express « in modulus-argument form. 2
(ii)  Hence find the least positive integer n for which o " is purely real. 2
(©) By taking slices perpendicular to the axis of rotation, find the volume of the
solid formed when the region bounded by the curves y =2x* and y = 2Jx is
rotated about the x-axis. Explain your reasoning carefully by sketching the
curves and using sigma notation. 4
(d) The expression \/2+\/2+ 2++/2+... hasalimit L. Find the exact value of L.
Explain your reasoning carefully. 2
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Question 13 (15 marks) Use a SEPARATE writing booklet Marks

(@) Let a, B and y be roots of the equation x*+x*—2x—5=0. For the following

questions, give your answers in the form ax® +bx* +cx+d = Owhere the
coefficients a, b, c and d are integers.

Q) Find a polynomial equation with integer coefficients whose roots are
a-2,-2and y-2. 2

(i)  Find a polynomial equation with integer coefficients whose roots are
a?, p% and y°. 2

(b)  Solve the equation x* + x* +6x+4 = 0 over the complex field given that it has a
rational zero of multiplicity 2. 4

(©) Find the values of real numbers p and q such that 1—i is a root of the equation
Z+pz+q=0. 3

@@ @ Using the identity (p+q)*=(p—q)*+4pq, show that for p, >0

+
(i) Hence show that if p, g, r and s are greater than zero then
W > 4/ pqrs . 2

10
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Question 14 (15 marks) Use a SEPARATE writing booklet Marks
: : Xy
@ Consider the hyperbola with the equation B 9 =1.
(i)  What is the eccentricity of the hyperbola? 1
(i) Find the coordinates of the foci and x-intercepts of the hyperbola. 2
(ili)  Find the equations of the directrices and the asymptotes of the hyperbola. 2
(iv)  What are the parametric equations of this hyperbola? 1
(b) v
~eR
P
T
X
X2 y2
The point P lies on the ellipse — + ra 1 where a>b>0. The tangent at P
a
meets the tangents at the ends of the major axisat R and T.
(i)  Use the parametric representation of an ellipse to show the equation of
the tangent is 5cos,¢9+zsin6?:1. 2
a
(i)  Show that RT subtends a right angle at the focus S (ae,0). 3
(© By deriving the equation of the tangent, prove that the chord of contact of the
2 2
tangents from the point P(x,, y,) to the ellipse % +§ =1 has the equation
XX, WY g 4

a? b’

11



Mathematics Extension 2 Trial HSC 2016

Question 15 (15 marks) Use a SEPARATE writing booklet Marks

(@)

(b)

(©)

(d)

A particle of mass m is moving in a straight line under the action of a force F,
where:

m
F=—3(6-10%).

0) Find v®in any position if the particle starts from rest atx =1. 2

(i) At which other position does the particle come to rest? 2

Two light inextensible strings PQ and QR each of length | are attached to a particle of
mass m at Q. The other ends P and R are fixed to two points in a vertical line such that
P is a distance | above R. The particle describes a horizontal circle with constant
angular speed o .
P
I
I
. Q
I mg
v
R
Q) Find the tension in the strings. 3
(i) What value mustw be greater than in order for the strings to be tight? 1
Find, correct to one decimal place, the angle at which a road must be banked so
that a car may round a curve with a radius of 200 metres at 100 km/h without
sliding. Use a diagram and appropriate force equations in your solution. 2
(i) Differentiate sin"™ &cos@ expressing the result in terms of sin &only. 2
2
(if)  Hence, or otherwise, deduce that if I, :I 2sin”@d&, then
0
|n:(”—_1)|n_2 with n>2. 2
n
(ili)  Hence find the exact value of 1. 1

12



Mathematics Extension 2 Trial HSC 2016

Question 16 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

(d)

Prove the following relationship for n>2 using mathematical induction.

n"*>n(n+1)"*

Suppose that x = 0 and n is a positive integer.

()  Showthat1-x<—> <1,
1+X

(i) Hence, or otherwise, show that 1— 2i <nln (1+ lj <1.
n n

(iii) Hence, explain why Iim(l+£j =e.
n

nN—oo

On polling day the ratio of the electoral votes in the three available booths A, B
and C was 5:4:3 respectively. The percentage of votes for Mr Turnbull in these
booths was 30%, 60% and 50% respectively.

If ten voters were chosen at random, find the probability that Mr Turnbull
gained at least eight votes. Give your answer correct to five decimal places.

(i)  Prove that (a+b+c)®>3(ab+ac+bc).
Note that a, b and c are positive integers.

(i) Hence or otherwise prove that for positive integers x, y and z

X2y2+X22% + Y272 > xyz(X+ Yy +2)

End of paper

13
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