
Girraween High School 

2015 Year 12 Trial Higher School Certificate 

Mathematics Extension 1 

General Instructions 

• Reading tjmc - 5 mjnutcs 

• Working time- 2 hours 

• Write using black or blue pen 
Black pen is preferred 

• Boa.rd-approved calculators may 
be used 

• A table of standard integrals is 
provided at the back of this paper 

• In Questions 11-14, show 
relevant mathematical reasoning 
and/or calculations 
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Total marks - 70 

( Section I ) 

10 marks 

• Attempt Questions 1-10 

• Allow about 15 minutes for this section 

( Section II ) 

60 marks 

• Attempt Questions 11-14 

• Allow about 1 hour and 45 minutes for this section 

• For Section II: Questions 11- 14 MUST be returned in clearly marked separate sections. 

• On each page of your answers, clearly write: 

~ the QUESTION being answered 

~ YOURNAME 

~ your Mathematics TEACHER'S NAME. 

• Start each new question on a NEW PAGE. 

• You may ask for extra pieces of paper if you need them. 



For questions 1-10, fill in the response oval corresponding to the correct answer 

on your Multiple choice answer sheet. 

1. What is the acute angle between the lines y = 2x - 3 and 3x + 5 y -1 = 0 , to the 

nearest degree? 

A)32° B) 50° C)82° D) 86° 

2. The number of different arrangements of the letters of the word REGISTER which 

begin and end with letter R is: 

A) 6! 
(2!)' 

B) 8! 
2! 

C) 6! 
2! 

3. The middle tenn in the expansion (2x - 4)4 is 

A) 81 B) 216x2 C) 384x2 

4. 

,\' l'{XJ 

Which of the following could be the polynomial y = P(x)? 

A) P(x)=x3(2-x) 

C)P(x) =x3(x-2) 

B) P(x) = x' (2-x) 2 

D) P(x) = -x3 (x + 2) 

5. The coordinates of the points that divides the interval joining 

(-7,5) and (-1,-7) 

A) (-10,8) 

externally in the ratio 1 :3 are 

B)(-10,11) C) (2,8) 

D) 8! 
2!2! 

D) -96x3 

D)(2,11) 
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6. Which of the following represents the exact value off cos' xdx? 

0 

A) re-2.J2 
16 

B) re-2.fi. 
8 

C) re+ 2.J2 
16 

7. Which of the following represents the derivative of y = cos-' ( ! ) ? 

I 
A)----

x~x'-I 
B) -1 

~x2 -1 
C) 1 

~x2 -1 

D) re+ 2.J2 
8 

D) I 
x~x2 -I 

i, .h I I I 8. Let a,,B,ybe the roots of 2x + x -4x+ 9 = 0 .What 1st e value of-+-+-? 

9. If cose = _I and O < e <re, then tan~ is equal to: 
5 2 

-1 
A) -or 3 

3 

1 
B) -or 3 

3 
C) -2 

a,B ,By ay 

D) __!__ 

2 

D)2 

I 0. A particle is moving in Simple Harmonic Motion and its displacement, xunits, 

at time t seconds is given by the equation x = A cos(nt) + 2 .The period of 

the motion is 4re seconds and the particle is initially at rest,12 units to the right 

of the origin. Find the values of A and n . 

I 
A)A=IOn=­, 2 B)A=I0,n=2 

I 
C)A=l2,n=-

2 
D) A=12,n=2 



Questionll.(15 marks)-show all necessary working) 

5 

Marks 

(a)Solvefor x: ->2 
x-1 

2 

(b) Find the value of e, such that -/3 cos e - sine = 1, where O:;:; e:;:; 2:r. 3 

' 3 

( ) U h b . . . , l f sin2x c se t e su st1tut10n u = sm - x to eva uate . 
2 

dx 
l+sm x 

Give your answer in simplest form. 

' 4 

(d) Use the mathematical induction to show that for all positive 
integers n 2:: 2, 

n(n 2 -1) 
2x1+3x2+4x3+ ............... +n(n-1)= 

3 

(e) The coefficients of x' and x-' in the expansion of (ax-:,)' 

are the same, where a and b are non-zero. Show that a+ 2b = O. 

3 

4 

3 



Question 12.(15 marks) 

a) i) Find !!_cos-' (x -I 0J. 
dx IO 

10 

ii) Hence, evaluate f-J 1 
x 

20x-x2 

5 

b) Two points P(2ap,ap 2
) and Q(2aq,aq 2

) lie on the parabola x 2 = 4ay. 

The general tangent at any point on the parabola with parameter t is given by 

y = tx- at 2 (DO NOT prove this). 

i) Find the coordinates of the point of intersection T of the tangents to the 

parabola at P and Q. 

ii) You are given that the tangents at P and Q intersect at an angle of 45°. 

Show that p - q = 1 + pq 

iii) By evaluating the expression x' - 4ay, or otherwise, find the locus of the 

2 

2 

2 

2 

point T when the tangents at P and Q meet as described in part (ii) above. 3 

c) The velocity v 111 Is of a particle moving in simple hannonic motion along 

the x-axis is given by v2 = 8 + 2x- x'. 

i) Between what two points is the particle oscillating? 

ii) . What is the amplitude of the motion? 

iii) Find the acceleration of the particle in tenns ofx. 

iv) Find the period of oscillation. 

1 

1 

1 

1 



Question 13.(15 marks) 

a) Let ABPQC be a circle such that AB= AC, AP meets BC at X and AQ 

meets BC at Y as shown below. Let LEAP= a and LABC = f3. 

B 

7 \ I 
I _JP 

A~ 

x 

• c I 

y 

Q 

i) Copy the diagram in your writing booklet, marking the information given 

above. 

ii) State why LAXC = a + fJ . 

iii) Prove that L.BQP = a . 

iv) Prove that L.BQA = f3 . 

v) Prove that the quadrilateral PQYX is cyclic. 

b) When the polynomial P(x) is divided by x 2 -1, the remainder is 3x + 1. What 

is the remainder when P(x) is divided by x + 1? 

1 

1 

1 

1 

2 

2 



c) 

A 

205 m 

NOTTO SCALE 

A is 205 metres above the horizontal plane BPQ . AB is vertical. The angle 

of elevation of A from P is 37° and the angle of elevation of A from Q 

is 22 ° . P is due East of B and Q is south 4 7 ° east from B . Calculate the 

distance from P to Q, to the nearest metre. 

d) Four people visit a town with four restaurants A, B, C and D. 

Each person chooses a restaurant at random. 

i) 

ii) 

Find the probability that they all choose different restaurants. 

Find the probability that exactly two of them choose restaurant A. 

Question 14.(15 marks). 

a) The graph of y =I+ 2 sin -i (2x -1) is shown in the diagram. 

y 
,":\ 

c· I ___ ......... . 

,, 
\/ 

Determine the values of a, b and c. 

Question 14 continues on the next page 
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b) .) S h f -1 .J x2 - 4 
1 tale t e range o y = tan . 

2 
1 

ii) Find dy for the function 
dx 

.Jx2 -4 
y=tan-1

---

2 
2 

c) Find the volume of the solid when the region enclosed entirely by the curves 

y = sin x and y = sin 2x over the domain O s x s re is rotated about the 
2 

x axis. 

d) A projectile is fired from the origin towards the wall of a fort with initial velocity 

Vms-1 at an angle a to the horizontal. 

i) 

On its ascent, the projectile just clears one edge of the wall and on its decent 

it clears the other edge of the wall, as shown in the diagram. 

The equations of motion of the projectile are 

x = Vt cos a and y = Vt sin a - g t 2 (Do not prove this.) 
2 

V 2 sin2a 
Show that the horizontal range R of the projectile is ----

g 

Question 14 continues on the next page 

3 

1 



' 

ii) Hence, show that the equation of the path of the projectile is 

y=x(1-;}ana. 2 

iii) The projectile is fired at 45° and the wall of the fort is !Ometres high. Show that 

the x coordinates of the edges of the wall are the roots of the equation 

x 2 
- Rx+ I OR= 0. 1 

iv) If the wall of the fort is 4.5 metres thick, find the value of R. 3 

End of examination!!! 
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