
St George Girls High School 

Trial Higher School Certificate Examination 

2015 

Mathematics 
Extension 1 

General Instructions 
• Reading time - 5 minutes 
• Working time - 2 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 - 70 

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 
60marks 
• Attempt Questions 11- 14. 
• Allow about 1 hour 45 minutes for this 

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

Questions 11- 14. 

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 

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

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

1. In the diagram, AB is a diameter of the circle and MN is tangent to the 
circle at C. LCAB = 35°. What is the size of LMCA? 

(A) 35° 

(B) 45° 

(C) 55° 

(D) 65° 

A 

M 

2. Which function is graphed below? 
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(A) 2ir sin 3x 
1 

(B) Zn sin-1 
- x 
3 

(C) 4 sin-1 3x 

1 
(D) 4 sin-1 

3 x 

N 
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Section I (cont'd) 

3x-3 
3. Find 1-1 (x), given f(x) = -

x-2 

3y-3 
(A) f- 1 (x) = -

x-2 

Zx-3 
(B) f- 1 (x) = -

x-3 

x-2 
(C) f- 1 (x) = -

3x-3 

3-3x 
(D) f- 1 (x) = -

2-x 

4. Which diagram best represents y = -x(Z - x) 3 (x + 1)2 ? 

(A) (B) 

·2 

,1 2 

(C) (D) 

Page3 
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Section I (cont'd) 

5. Find k given x - 2 is a factor of P(x) = x 3 
- 3x2 + kx + 12 

(A) k = -4 

(B) k = 0 

(C) k = 2 

(D) k = 4 

Page4 

6. The acute angle between 11 : 2x - y - 3 and 12 : y = 3x + 7 is closest to: 

7. 

(A) 15° 

(B) go 

(C) 82° 

(D) 45° 

J 2cos 2x dx 

(A) sin x cos x + x + C 

(B) - i sin 2x + x + C 

2 
(C) -cos 3 x + C 

3 

(D) 
-2 

Y1-x 2 +c 

x 
8. The velocity of a particle at a position x is x = 2e-, metres per second. 

Calculate the particle's acceleration when its displacement is -2 metres. 

(A) -e m/s2 

(B) 4 I z --ms 
eZ 

(C) -2e2 m/s2 

(D) e2 m/s2 
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Section I (cont'd) 

9. Find the exact value of sin 15° 

1 
(A) 

3..fj, 

(B) 
2-.,fi. 

2.,fi. 

(C) 2(-../6 - ~) 

(D) 
../6 -.,fi. 

4 

10. Given the curve below, Eden intends to use Newtons Method to find an 
approximation to the root shown. Which initial estimate will not produce a 
good approximation with this method? 

y 

(A) Xo = a 

(B) Xo = b 

(C) Xo = C 

(D) Xo = d 

b 

End of Section I 
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Section II 

60marks 
Attempt Questions 11 - 14 
Allow about 1 hours 45 minutes for this section 

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

In Questions 11 - 14, your responses should include relevant mathematical 
reasoning and/or calculations. 

Question 11 (15 marks) Use a SEPARATE writing booklet 

a) 

b) 

c) 

d) 

1 1 
Solve the inequality -

1 
-

1 
> -

x-1 2 

Sketch the intersection of y > lxl - 1 and y < 1 

Given A(-2, 3) and B(lO, 11), find the coordinates of the point P which 
divides the interval AB in the ratio 3: 1. 

You are given 3.6 as an approximate root of the equation x 3 - 50. 
Use one application of Newton's method to find a better approximation. 
(to 2 decimal places) 

e) If y = sin(ln x), find 

(i) 
dy 

dx 

d2y 
(ii) 

dx 2 

Marks 

2 

3 

2 

2 

1,2 
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Question 11 (continued) Marks 

f) BC is tangent to the circle at B. Find the value of x, giving reasons. 3 

A 
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Question 12 (15 marks) Use a SEPARATE writing booklet Marks 

a) Solve 3 sinx + 4cosx = 2.5, 0:::::; x:::::; 2rr 3 

b) 

p ..e=...~~~~~~~~~~~..,._~~~___;;:::....~...;;;;,,=-~~----lQ 
A 

The tangents from Q touch the circle at A and B. PC and PQ are straight 
lines LBAQ = a. 

(i) Copy or trace the diagram into your writing booklet. 1 

(ii) Given PD = 5 cm and DC = 7 cm, calculate the exact length of AP. 1 

(iii) Show that LBCD = 2a. 3 

(iv) Show that PQBC is a cyclic quadrilateral. 2 
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Question 12 (continued) 

c) The rate at which a body warms in air is proportional to the difference 
between its temperature T and the constant temperature A of the 
surrounding air. This rate can be expressed by the differential equation 

dT 
-= k(T-A) 
dt 

where t is time in minutes and k is constant. 

(i) Show that T =A+ Cekt where C is a constant, is a solution of the 
differential equation. 

(ii) A glass of milk warms from 4°C to 8°C in 15 minutes. The air 
temperature is 25°C. Find the temperature of the glass of milk after a 

Marks 

1 

further 45 minutes, correct to the nearest degree. 3 

(iii) With reference to the equation for T, explain the behaviour of T as t 
becomes very large. 1 
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Question 13 (15 marks) Use a SEPARATE writing booklet 

a) Evaluate fo
1 

x 3 (-Jx4 + 1) dx using the substitution u = x4 + 1. 

b) (i) By considering its second derivative, show that y = ex - 4x is always 
concave up. 

c) 

r 
SOm 

l 

(ii) Use the trapezoidal rule with 3 function values to find an approximation 
5 

to h (e:L- 4x) dx, correct to 4 significant figures. 

(iii) Is this approximation too large or too small? Justify your answer? 

y 

0 
200m---------'> 

x 

A projectile is launched from the top of a 50 m high building with an initial 
speed of 40 m/s. It is launched at an angle of a0 above the horizontal, as in 
the diagram. Acceleration due to gravity is 10 m/s2. 

(i) 
d 2 x d 2y 

Given that --2 = 0 and --2 = -10, show that x = 40t cos a and 
dt dt 

y =-5t2 + 40t sin a + 50 where x and y are the horizontal and vertical 

displacements of the projectile in metres from O at time t seconds 

Marks 

3 

2 

3 

1 

after launching. 3 

(ii) The projectile lands on the ground 200 metres from the base of the 
building. Find the two possible values of a. Give your answers to the 
nearest degree. 3 
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Question 14 (15 marks) Use a SEPARATE writing booklet Marks 

a) P(2ap, ap 2 ) and Q(2aq, aq 2
) are points on the parabola x2 = 4ay. 

If p + q = 4, find the locus of M, the mid point of PQ. 3 

b) Given that x is a positive integer, prove by the method of mathematical 
induction that (1 + x)n - 1 is divisible by x for all positive integers n 2:: 1. 3 

c) The velocity v ms-1 of a particle moving on a horizontal line is given by 

v 2 = 252 + 216x - 36x2 

(i) Show that the particle is performing simple harmonic motion. 

(ii) Find the centre of the motion. 

(ii) Find the amplitude of the motion. 

(iv) Find the period of the motion. 

(v) Find the maximum speed of the particle. 

(vi) Initially the particle is at one of the extreme points of the motion. 
Where will it be when t = Brr seconds. 

12 

(vii) Find its average speed during the first 
1
:; seconds. 

End of Examination 

1 

1 

1 

1 

1 

2 

2 
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