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Mathematics 
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General Instructions 
• Reading time - 5 minutes 
• Working time - 3 hours 
• Write using blue or black pen. 
• Write your student number on each booklet. 
• Board-approved calculators may be used. 
• A table of standard integrals is provided at 

the back of this paper. 
• The mark allocated for each question is 

listed at the side of the question. 
• Marks may be deducted for careless or 

poorly presented work. 

Total Marks - 100 

Section I - Pages 2 - 5 
10marks 
• Attempt Questions 1 - 10. 
• Allow about 15 minutes for this section. 
• Answer on the sheet provided. 

Section II - Pages 6 - 11 
90marks 
• Attempt Questions 11-16. 
• Allow about 2 hours 45 minutes for this 

section. 
• Begin each question in a new booklet. 
• Show all necessary working in 

Questions 11-16. 

Students are advised that this is a Trial Examination only and does not necessarily 
reflect the content or format of the Higher School Certificate Examination. 



St George Girls High School 
Trial HSC Examination - Mathematics Extension 2 - 2015 

Section I 

lOmarks 
Attempt Questions 1 - 10 
Allow about 15 minutes for this section 

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

1. 

2. 

Find f dx 
x 2 -4x + 13 

(A) ;' tan-1 (x; 2
) + C 

(B) ; tan-1 C; 2
) + C 

(C) ; tan-1 (2\- 4
) + C 

(D) ; tan-1 (2\- 4
) + C 

yz x2 
The foci of the hyperbola -

8 
- - = 1 are 

12 

(A) ( +2\1'5, 0)) 

(B) (±m, 0)) 

(C) ( 0, ±Zv'S)) 

(D) ( 0, ±m)) 
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3. The region bounded by the curves y = x 2 and y = x3 in the first quadrant 
is rotated about the y-axis. The volume of the solid of revolution formed can 
be found using: 

(A) V = rr f
0

1 
(y~ - y~) dy 

(B) V = rr f
0

1 
(y~ - y~) dy 

(C) V = rr f
0

1 (yf - y) dy 

(D) V = rr f0\x
4 

- x 6
) dx 
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Section I ( cont'd) 

4. The five fifth roots of 1 + -v3i are: 

(A) 2i cis (2~" + :) , k = o, 1, 2, 3, 4 

( ) 
5 . (2kn n) k _ B 2 CIS -

5
- + 

15 
, - 0, 1, 2, 3, 4 

(C) 2i cis (2~" + :) , k = o, 1, 2, 3, 4 

( ) 
5 . (2kn ,r ) k _ 0 2 CIS -

5
- + 

30 
, - 0, 1, 2, 3, 4 

5. The diagram ofy = f(x) is drawn below. 
y 

Which of the diagrams below best represents y = .J f (x) 

(A) (B) 

' 

• 0 . 
-10 A l I 

· f-··-i-···+-::-x 

" l _ _ ' - - --+!~_:_·1 

i i ' - ]' ' ,:; 
t - I I io j I : 

I ' 

(C) (D) 

' 
" 

"U s ---
_- ---~ - -- ---:_ ":. -

. ' +l-~---~------------;----+" 

-fo ______ · ____ :: l r ., 

-10 i ·5 : i 1--. - ; ! :- I ] 

1 .....

. ---~!~; -· 
· - .. - ·10 

• 

" I 
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Section I (cont'd) 

6. What is the remainder when P(x) = x 3 + x 2 - x + 1 is divided by 
(x - 1 - i)? 

(A) -3i -2 

(B) 3i - 2 

(C) 3i + 2 

(D) 2 -3i 

7. P(x) is a polynomial of degree 5 with real coefficients. P(x) has x = -3 as a 
root of multiplicity 3 and x = i as a root. Which of the following expressions 
is a factorised form of P(x) over the complex numbers? 

(A) P(x) = (x + 3)3(x - l)(x + 1) 

(B) P(x) = (x + 3)3(x - 1)2 

(C) P(x) = (x + 3) 3 (x - i)(x + i) 
(D) P(x) = (x + 3)3(x - i) 2 

8. Let the point A represent the complex number z on an Argand diagram. 
Which of the following describes the locus of A specified by I z + 3 I = I z I? 

(A) Perpendicular bisector of the interval joining (0,0) and (3,0) 

(B) Perpendicular bisector of the interval joining (0,0) and (-3,0) 

(C) Circle with a centre (0,0) and radius of 1.5 units 

(D) Circle with a centre (0,0) and radius of 3 units 

9. A particle of mass mis moving in a straight line under the action of a force. 
m(S - 7x) 

F=----x3 
Which of the following equations is the representation of its velocity, if the 
particle starts from rest at x = 1? 

(A) 

(B) v = +~..J-9x2 + 14x - 5 
x 

(C) v = +3x-Vx 2 - 7x + 5 

(D) v = ±x-V9x2 + 14x - 5 
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Section I (cont'd) 

10. A region on the Argand Diagram is part of a circle with centre (1, -1), as 
shown below. 

y 

Which inequality could define the shaded area? 

(A) lz - l+il :5 1 and O < arg(z + 2i) <:: 
4 

(B) lz - 1-il < ...f2 and O < arg(z - 2i) <:: 
4 

(C) 

(D) 

lz - l+il :5 1 and O < arg(z + 2i) < ;f 
lz - l+il < ...f2 and O :5 arg(z + 2i) <:: 

4 

End of Section I 

x 
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Section II 

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. 

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

Question 11 (15 marks) Use a SEPARATE writing booklet 

a) Let A = 3 + 3-./3i and B = -5 - 12i. Express each of the following in the 
formx + iy: 

b) 

Ci) B 

(ii) 
A 

B 

(iii) -fff 

i) Find the modulus and argument of A, where A = 3 + 3-./3i 

ii) Hence find A4 in the form of x + iy. 

c) The roots of the polynomial equation 2x3 - 3x2 + 4x - 5 = 0 are a, ,Bandy. 
Find the polynomial equation which has roots: 

1 1 1 
(i) a , /3 and y . 

(ii) 2a, 2(3 and 2y. 

d) I dx 
Find 

2 
• .J9+ 16x-4x 

Marks 

1 

2 

2 

2 

1 

2 

2 

3 
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Question 12 (15 marks) Use a SEPARATE writing booklet. 

a) 

J;; 

Evaluate f 2 

3x sin(/) dx . 

0 

b) (i) Find the values of A, B, and C such that: 

(ii) Hence find 

4x2 
- 3x - 4 

x3 + x 2 - Zx 

A B C 
-+--+-
x x-1 x+Z 

J 
4x2 - 3x -4 

dx 
x3 + x 2 - Zx 
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c) Solve the equation x 4 - 7x3 + 17x2 - x - 26 = 0, given that x = (3 - Zi) 

Marks 

3 

4 

is a root of the equation. 3 

d) (i) Find the equation of the tangent at the point P (ct,~) on the rectangular 

hyperbola xy = c2
. 2 

(ii) Find the coordinates of A and B where this tangent cuts the x and y 
axis respectively. 2 

(iii) Prove that the area of the triangle OAB is a constant. (Where O is the 
origin). 1 
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Question 13 (15 marks) Use a SEPARATE writing booklet. 

a) The graph ofy = f(x) is shown below. 
y 

(-0.4, 0.4) 

(1.5, -5) 

Draw separate sketches for each of the following: 

(i) Y = lf(x)I 

(ii) 
1 

y = f(x) 

(iii) y 2 = f (x) 

(iv) y = ef(x) 
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b) At the start of the observation yesterday, the upper deck of a ship, anchored 
at Sydney Wharf was 1.2 metres above the wharf at 6:13am, when the tide 
was at its lowest level. At 12:03pm, at the following high tide, the last 
observation record shows that the upper deck was 2.6 metres above the 
wharf. Considering that the tide moves in simple harmonic motion, find: 

(i) At what time, during the observation period, was the upper deck 

Marks 

1 

2 

2 

2 

exactly 2 metres above the wharf? 2 

(ii) What was the maximum rate at which the tide increased during this 
period of observation? 2 

c) Use the method of cylindrical shells to find the volume of the solid generated 
by revolving the region enclosed by y = 3x2 

- x 3 and the x axis around the 
y-axis. 4 
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Question 14 (15 marks) Use a SEPARATE writing booklet 

a) A particle of mass m kg is dropped from rest in a medium where the 

resistance to the motion has magnitude ...!:.mv2 when the speed of the 
40 

b) 

particle is v ms-1. After t seconds the particle has fallen x metres. The 
acceleration due to gravity is 10 ms-2• 

(i) 

(ii) 

(iii) 

(iv) 

Explain why x = ...!:.. ( 400 - v 2
). 

40 

Find an expression fort in terms of v. 

Showthatv = 20 ( 1-~). 
l+e 

Show that x = 20 [t + 2ln (1+;-')] 

2 2 

Consider the hyperbola with equation x 
2 

- Y 
2 
= 1. 

a b 

(i) Show that the equation of the tangent at the point P(a sec e, b tan e) 

Marks 

1 

2 

1 

2 

has the equation bx sec e - ay tan e = ab. 2 

(ii) Find the equation of the normal at P. 2 

(iii) Find the coordinates of the points A and B where the tangent and 
normal respectively cut the y-axis. 2 

(iv) Show that AB is the diameter of the circle that passes through the foci 
of the hyperbola. 3 
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Question 15 (15 marks) Use a SEPARATE writing booklet. 

a) Derive the reduction formula: 

f 
1 2 

5 -x 
and use this reduction formula to evaluate X e dx 

0 

b) 

-3 

-3 

The diagram above shows a solid which has the circle x 2 + y 2 = 9 as its 
base. All cross-sections perpendicular to the x axis are equilateral triangles. 
Calculate the volume of the solid. 

c) Given that x 4 - 6x3 + 9x2 + 4x - 12 = 0, has a double root at x = a, find 

Marks 

4 

4 

the value of a. 3 

d) If z represents the complex number x + iy, Sketch the regions: 

(i) 
n 

largzl < -
4 

(ii) Im (z2
) = 4 

2 

2 
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Question 16 (15 marks) Use a SEPARATE writing booklet. 

a) 

b) 

cos A -cos(A+2B) 
Show that: . = sin(A + B) . 

2 Sill B 

Consider the area enclosed between the graphs of the hyperbola xy = 9 and 
the line x + y = 10 in the first quadrant. This area is rotated about the 
x axis. By taking a cross-section perpendicular to the axis of rotation and 
sketching an appropriate diagram, find the volume of the generated solid. 

c) Consider the function f(x) = .J3 - -./x 

(i) Find the domain off (x). 

Marks 

3 

4 

1 

(ii) Show that f (x) is a decreasing function and deduce the range of f(x) 2 

(iii) 
6-3,Jx 

Show that f" (x) = .J 
16 [ 3x-x,Jx ]3 

and find the coordinates of any 

inflection points . 3 

f
9 

~ 24-v3 (iv) Sketch the graph ofy = f(x) and show that -,J3 --./x dx = _
5

_ 2 

0 

End of Examination 














































































