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[Section 1 J Pages 3 - 6 

10marks 

• Attempt Questions 1- 10 
• Allow about 15 minutes for this 

section 
• Answer on the multiple choice 

answer sheet provided at the back of 
this paper 

[ Section II J Pages 7 - 11 

60marks 

• Attempt Questions 11- 15 
• Allow about 1 hour and 45 minutes 

for this section 
• Begin each question in a new writing 

booklet 

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. 
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Section I 

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 points A, B and C lie on a circle with centre 0, as shown in the diagram. 

The size of LAOC is 
4

1Z' radians. 
5 

A 

4n o-
5 

What is the size of LABC in radians? 

31Z' 
(A) 

(B) 

(C) 

(D) 

10 

2 

31Z' 

5 

41Z' 
5 

f33 
2 Which of the following is the exact value of 

(A) 

(B) 

(C) 

-1Z' 

4 

4 

(D) 1Z' 

../2 

3 

Not to scale 

4 dx ? 
../9-x2 • 
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3 What are the coordinates of the point that divides the interval joining P (2, !) and 
Q (2, 8) internally in the ratio 3: 4? 

(A) (!, 7) 

(B) (2, 4) 

(C) (2, 7) 

(D) (4, 2) 

4 An oil slick is in the shape of a circle. Its surface area is increasing at a rate of 10 m 2 / s. 
Let r metres be the radius of the oil slick in t seconds. 

The rate of increase of r in m/ s, is given by 

(A) 
5 -

nr 

(B) 
20 

nr 

(C) 
10 

nr 2 

(D) 
1 --

20rcr 

5 Let f(X) =-2 + 1. 
x-3 

The equations of the asymptotes of the graph of the inverse function f- 1 (x) are 

(A) x = 1 and y = 3 

(B) x = 1 andy = -3 

(C) x = 3 and y = 1 

(D) x = -3 and y = -1 

4 
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6 A particle moves in a straight line such that it's displacement from the origin is x metres. 

7 

8 

The velocity of the particle at any point is given by v = 2.x2 - 3 mis. 

Find the acceleration of the particle when it is 2 units to the right of the origin. 

(A) 
2 

-- m/s2 

3 

(B) 5 m/s2 

(C) 8 m/s2 

(D) 40 m/s2 

The function f (x) =sin x- 2.x has a real root close to x = 1.5. 
3 

Let x = 1.5 be a first approximation to the root. 

What is the second approximation to the root using Newton's method? 

(A) 1.495 

(B) 1.496 

(C) 1.503 

(D) 1.504 

If J3 tanx = -1 which expression gives all the possible values of x, where n is an 
integer? 

(A) 
TI 

x= 2n TI±-
6 

5TI 
(B) x= nTI --

6 

(C) 
7( 

x=n7'+-
6 

(D) 
TI 

x=nrr--
6 

5 
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9 What is the domain and range of of y = 3 sin- 1 (2x)? 

(A) D . i 1 
Range 

1 1 
omam: -- < x < - --<y< -

2 - - 2 3 - - 3 

(B) Domain : -2 < x < 2 Range 
1 1 --<y< -
3 - - 3 

(C) Domain : - ~ < x $ 
1 

Range 3n < < 3n - -- y -
2 2 - - 2 

(D) Domain: -2 $ x < 2 Range 3n < < 3n 
-2-Y-2 

10 3 2 
The roots of 2x - 6x - Sx + 12 = 0 are a,~ and y. 

What is the value of (a+ 2)(~ + 2)(y + 2)? 

(A) -12 

(B) -6 

(C) 6 

(D) 12 

End of Section I 

6 



St George Girls High School 
Trial HSC Examination-Mathematics Extension 1-2017 

Section II 

60 marks 

Attempt Questions 11- 15 

Allow about 1 hour and 45 minutes for this section 

Answer each question in the appropriate writing booklet. 

Your responses should include relevant mathematical reasoning and/or calculations. 

Question 11 (12 marks) Use a separate writing booklet 

(a) Find the size of the acute angle between the lines x-y-4 = 0 and 

3x - y + 4 = 0. Answer to the nearest degree. 

(b) Differentiate y = log.(sin-1x) 

(c) Find J 1 
dx 

9+x2 

( d) Evaluate Jim 
X->0 

3x 

sin 2x 

Marks 

2 

2 

2 

2 

(e) Show that (x + 3) is a factor ofx3 - 3x2 - lOx + 24 and hence factorise 4 

x 3 - 3x2 
- lOx + 24 fully. 

End of question 11 

7 
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Question 12 (12 marks) Use a separate writing booklet 

(a) 

(b) 

(c) 

(d) 

0 

Evaluate J x..JI+; dx, using the substitution u = 1 + x 
-I 

Solve the inequality zx > 1 
x-1 

Find the exact value of sin(2 tan-1 ~) 

The diagram below shows the trajectory of a ball thrown horizontally, at a 
speed of 50 ms-1, from the top of a tower 90 metres above ground level. 

y 

-----------------------> 5 0 ml s 

90m 

The ball strikes the ground d metres from the base of the tower. 

(i) 

(ii) 

(iii) 

Show that the equations describing the trajectory of the ball are: 

I 
x=50t and y=90--gt2 

2 

where g is the acceleration due to gravity and tis the time in 

seconds. 

Prove that the ball strikes the ground at time t = 6 H seconds. 

How far from the base of the tower does the ball strike the ground? 

End of question 12 

8 

Pages 

Marks 

3 

3 

2 

2 

1 
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Question 13 (12 marks) Use a separate writing booklet 

(a) 

(b) 

(i) Express -J3sint +cost in the form Rsin(t +a) where a is in radians, 

" and OS::aS::-
2 

(ii) Hence, or otherwise, find the solutions of the equation 

-J3sint +cost= -J3 for Os; ts; 2;r 

The region bounded by the graph and the x-axis between and is rotated about 

the x-axis to form a solid 

y 

4 

2 
x 

y = 3cos-
2 

Find the exact volume of the solid. 

(c) Newton's law of cooling states that when an object at temperature T°C is 

placed in an environment at temperature T;,°C, the rate of the temperature 

loss is given by the equation dT = -k(T - :z;,) where t is the time in minutes 
dt 

and k is a positive constant. 

(i) Show that T =I;,+ Ae-"' satisfies the above equation. 

(ii) An object whose initial temperature is 60°C is placed in a 

room in which the internal temperature is maintained at 12°C. 

After 25 minutes, the temperature of the object is 30°C. 

How long will it take for the object's temperature to reduce to 

15°C? 

End of question 13 

9 
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Question 14 (12 marks) Use a separate writing booklet 

(a) P(2at,at2) is any point on the parabola x2 = 4ay. The lined is parallel to 

the tangent at P and passes through the focus S of the parabola. 

(b) 

(i) Show the equation of the tangent at P is y = tx- at2 

(ii) Find the equation of the line d. 

(iii) The line d intersects the x-axis at the point R. 
Find the coordinates of the midpoint, M, of the interval RS. 

(iv) Find the equation of the locus of M. 

-

Simplify cos(2cos-
1
x) and hence evaluate f 2 

-1 
cos(2cos x ) dx . 

0 

(c) A particle is moving in a straight line performing Simple Harmonic Motion. 

At time t seconds it has a displacement x metres from a fixed point 0 on the 
line given by 

Tr 
x = 1 + 2cos(2t - '3) 

(i) Show that x = -4(x - 1) 

(ii) Find the centre of the motion and the time taken for the 
particle to first reach maximum speed. 

(iii) Find the first time the particle is at rest and the amplitude of 
the motion 

End of question 14 

10 
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Question 15 (12 marks) Use a separate writing booklet 

(a) 

(b) 

Use Mathematical Induction to show that 5n > 4n + 3n 

for all integers n ;:::: 3 

D E 

c A 
T fl 

In the diagram, CD is the diameter of the circle, centre 0, and CR is a 
tangent to the circle C. 

The line DT intersects the circle at B and CR at T. 

The tangent to the circle at B intersects CR at A and LBCA = e. 

Copy this diagram into your examination booklet. 

(i) 
TC 

Prove that LABT = 2 - (}. 

(ii) Prove that AC = AT 

Question 15 continues on next page 

11 

Page 11 

Marks 

3 

2 

2 



St George Girls High School 
Trial HSC Examination-Mathematics Extension 1-2017 

(c) 

(d) 

Question 15 continued 

T 

"\<-......... .. 
east 

x 

A person observes the angle of elevation of the top of a tree, which is h 
metres tall, from two positions.From a ponit X, due south of the tree,it 
is 20° and from the point Y, due east of the tree, itis 28°. The distance 
XY is 500m. 

wall 

A ladder 6 metres long has its upper end against a vertical wall and its 
lower end on the horizontal floor. 
The ladder is initially parallel to the wall, with the lower end at the 
origin. 
The lower end moves away from the wall at a constant speed of2m/s. 
Find the speed at which the upper end moves down the wall two 
seconds after the lower end has left the wall. 

End of paper 

12 
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MATHEMATICS EXTENSION I - QUESTION 
lo It- tf4t-'te•eah' ~~ e IC\(.n.s 10.1\ I 

Mu lhp(e CkD t'c.t-. 
SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 

The points A, B and C lie o-n-a =-· -le-w-ith-centrc--0-,-as-sh-own- in the diagram. 

The size of L.AOC is 
4

n radians. 
5 
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I Not to scale 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS 
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