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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.

1. The equation 24x®-12x* —6x+1 has roots «, 3 and y .
What is the value of a if a=p+y?

A -3
(B)

(©)
(D)

PNl N

. dx
2. Find fm

x—2
9

+C

(A) %tan‘1

+
)

3

N
+
a

=

(=)
(B) stan'(=2)
()

1 -1
© S tan 3

N

(D) %tan_1 (x; ) +C

3. Find the values of arg(z), given that z represents the solutions to the equation

z2 =1+1.
T 1571
(A) 5 and re
3n b4
(B) vy andz

T

7
© ~3 and?

71T

(D) Y and 3
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A disc of radius 4 cm is spinning such that a point on the circumference is moving with a
speed of 80cm/min.

What is the angular speed of the disc (in revolutions per minute) ?

(A) 320rpm

(B) 20rpm

© rpm
T

(D) 160 rpm
T

The hyperbola 16x? — 9y? = 144 has foci at S (5, 0) and S’ (=5, 0).
What are the equations of the directrices?

A) y= %andy = —=

(B) x=Zandx= -2

C) y=—Zady= -

12 12

(D) xz?andxz—?

In the diagram below, O is the centre of the circle.

Given 20AB = 20° and 20CB = 52°, what is the size of ZABC ?

(A) 32
(B) 49
(C) 56
(D) 64
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The horizontal base of a solid is the circle x* + y> =1 . Each cross section taken

perpendicular to the X axis is a right-angled isosceles triangle with one of its shorter sides

in the base of the solid. Which of the following is an expression for the volume of the
solid ?

(A) %j(l—xz)dx

(B) j(l— xz)dx

(C) g_[(l—xz)dx

(D) Zj(l—xz)dx

The Argand diagram below shows the triangle ABC where A represents the complex

number z=a+ib (where a and b are real), B represents the complex number @ and C
represents 4 + 8i.

C (4+8)
A

~

B (w)

Given triangle ABC is isosceles and £ ABC =90°, which of the following represents « ?

*) (a—b—4)+2i(a+b+4)

B) (a+b+4)—2i(a+b+4)

©) (a+b+12);i(a+b+4)

D) (a—b+12);i(a+b+4)

~Page 5 ~



Q. Tom and Joanne each choose a different number at random from the integers
123...., 20.

What is the probability that the sum of the numbers is 20?

Ok
®
©
©

0. Given r(r+1;(r+2):%{r(r1+1)_(r+1)l(r+2) find
Nlinwz n(n +1;(n+2) '

A) 1
® -
© 3
© 3
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Section |11

Total 60 marks
Attempt Questions 11-16
Allow about 2 hour and 45 minutes for this section

Answer all questions, starting each question on a new page.

In Questions 11-16, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks)

Start each question on a NEW sheet of paper.

(@) Consider the complex numbers z = 2 + 5i and w = 3i.

(1) Express z + w in the form a + ib, where a and b are real.

(i) Evaluate |zw|.

(iii)  Find the value of arg(w’?).

(b) Let a, B and y be the roots of the equation

B+Dz3+Ri—19)z%2+ (5+2i)z—3i=0.

Find the value of a + f§ + y, expressing your answer in the form a + ib

where a and b are real.

(c) Find:
. X
| ——dx
® JXZ+6x+25

e—Zx
ii dx
(i J e *+5

(d) (i) Expand and simplify sin(A+B)+sin(A-B).

(i)  Hence, find j sin10x cos 7xdXx .

End of Question 11
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Question 12 (15 marks) Marks

Start each question on a NEW sheet of paper.

(a) Sketch the region on the Argand diagram representing the intersection of

3
|zl <5 and |z+Z|=>2.
(b) The graph of the function y = f(x) is shown below.

Sketch the following curves, showing any key features.
0  y=[&@I 2
(i) ¥y =m[fQ@)] )
1
(i) Iyl =~ 3

(c) One end of a light inextensible string of length 3 metres is fastened to a fixed point O 3

on a smooth horizontal table. Masses of 3 kg and 5 kg are attached to the string at A
and B respectively such that 0A: OB = 3: 1. Note that A is at the end of the string.
Given that the system rotates about O at 27 radians per second, find in simplest form

the ratio of the tensions in the string, Tpp : Tap -

Question 12 continues on the next page.
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Question 12 (continued) Marks

AC

(d) In the diagram below, AN bisects ZABC. Using trigonometry, prove that % == 2

End of Question 12
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Question 13 (15 marks) Marks

Start each question on a NEW sheet of paper.

(a) Find the acute angle between the tangent to the curve x? + xy + 2y? = 28 at the

point (—2,—3) , and the line y = x. Give your answer to the nearest degree. 4

(b) Let a, B and y be the roots of the equation
x> —5x% +7x-18=0

(i)  Find the cubic equation that has roots 4 + a?, 4 + f? and 4 + y2. 3
(i)  Hence, find the value of a? + B2 + y2. 1
(c) The area bounded by the parabola x? = 20y and the line y = 5 (as shown below) is
rotated about the line y = 20. Find the volume of the solid formed.
4
(d) Consider the polynomial P(x) = 8x* + 28x3 + 18x? — 27x — 27.
() Find all zeros of P(x), given that it has a zero of multiplicity 3. 9
(i)  Hence, sketch y = P(x) without the use of calculus.
1

End of Question 13
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Question 14 (15 marks) Marks

Start each question on a NEW sheet of paper.

(@) Find the parametric equations which represent the ellipse that passes through (8,3)

4
and has foci at (—5v3,0) and (5v3,0).
(b) The variable points P[cp,%) and Q [cq,%j lie on the hyperbola xy = ¢’ as shown
in the diagram below.
The tangents to the hyperbola at P and Q intersect at the point T.
M is the midpoint of PQ.
The equation of the tangent at P is x + p®y = 2cp.
2
(i) Show that the coordinates of T are (Zcﬂij
P+4 p+q
(i) If O is the origin, show that O, T and M are collinear . 2
(iii)  Find an expression for g in terms of p if T, M and S are collinear, where S is a
2

focus of the hyperbola.

Question 14 continues on the next page.
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Question 14  (continued) Marks

() () By the use of De Moivre’s Theorem, or otherwise, show that

2
_ 3
tan 40 — 4t4an9 4ta2n 0 .
tan" #—-6tan“ 0 +1
(i)  Hence, find expressions for the roots of x* +4x®—6x*—4x+1=0. 3

End of Question 14
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Question 15 (15 marks)

Start each question on a NEW sheet of paper.

. 1 1
(a) Consider I;, = — fo x™e ™ dx, where n > 0.

(i)  Show that % =e(l,_,—1I).

(i) Find the value of 1,.

4 lé6dx
(b) Evaluate f3 m.

(©) () Show that the equation x* +5x—20 =0 has exactly one real root, x=¢ , and

that 2<a <4 .

(i) If x=p is one of the other roots of the equation x* +5x—20 =0, show that

V5 <|p|<+10.

(d) Solve sin2x + 1 =sinx + cosx for 0 < x < 2m.

End of Question 15
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Question 16 (15 marks) Marks

Start each question on a NEW sheet of paper.

(@)

1
2
(i) Evaluate J\/X_Z dx using the substitution x = sin 6. 2
1-x
0

(i)  The area bounded by y = sin™! x, the x —axis and the line x = 1 (as shown
below) is rotated about the y —axis. Use the method of cylindrical shells to 3
determine the volume of the solid generated.

Question 16 continues on the next page.
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Question 16  (continued) Marks

(b)
(i)  Show that sin = = Y62 1
12 4
(i) It can also be proven that :
cos% = \/EZ\E and (x —iy)® =x3 —3xy? +i(y3 — 3x%y).
(Do NOT prove these results.)
Using the results above, or otherwise, find all real numbers x and y satisfying: 4
x*—3xy* =1
y'-3x’y =1
Express your answers in surd form.
(c) A cycling track contains a bend that is part of a circle of radius 12 m. At the bend,
the track is banked at an angle 30° to the horizontal. A bicycle of mass m kg travels
around the bend at constant speed v. Assume that the forces acting on the bicycle are
the gravitational force mg, a sideways frictional force F and a normal reaction N to
the track.
(i)  Resolve the forces acting on the bicycle into their horizontal and vertical 2
components.
(i) The maximum frictional force (up or down the track) is at most % of the 3

normal reaction force.
Find the range of speeds at which the bicycle can travel safely around the
bend. Give your answers correct to 2 decimal places. (Assume that the value

of g is 9.8ms™.)

End of paper
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Sydney Girls High School

d Mathematics Faculty
AT
o 6@@ 5 Multiple Choice Answer Sheet

. ;“‘NC“ 2016 Trial HSC Mathematics Extension 2

Select the altemative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+4=2? @1 ®6 8 M9
AO B@® CO DO

If you think vou have made a mistake, put a cross through the incorrect answer and £ill in the |
New answer.

A® BY CcO DO

If vou change yow mind and have crossed out what vou consider to be the comect answer,
then indicate this by writing the word correct and drawing an arrow as follows:

correct
/
D O

Ax Bx cCO

Student Number: A NINVEQS

Completely fill the response oval representing the most correct answer.
. AO B® ce DO
2. A0 BO cO bpe@
3. A O BO cO D@®
4. AO BO c® DO
5. A O B@® CcO DO
6. A @ BO cO DO
7.A0 BO CcO D@
8. AO BO CcO D@
9.2.A 0O BO cO D@
100.A O BO cC® DO
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. this question. Surpisingly, some

R

(i, E 2 = X = g Lue -8 A variety of careless answers on

didn't go further than [6i-15].
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Most students selected an appropriate substitution but had varying degrees of success from that

point onwards. Common mistakes involved the signs and the splitting of the fraction that needed
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Most students did well on this question.' However, the occasional student did not make the

connection between parts (i) and (11) Also, there were a variety of responses which involved:
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Part (i) should have been manageable.
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16 (cowhnued)

Students are recommended to resolve the forces with
the assistance of clear diagrams. Note that in this part,
the force F could be drawn eitherup’or- down the -
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