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YEA R 1 2  P RETRIA L  

5 T H  A P R I L  2 0 1 3  

GENERAL INSTRUCTIONS 

 Reading time – 5 minutes 

 Working time - 1.5 hours 

 Write using black or blue pen 

 Board-approved calculators may be 
used 

 A table of standard integrals is 
provided 

 Show all necessary working in 
Section II 

WEIGHTING 

30% 

TOTAL MARKS  

55 

 

 

SECTION I (7 MARKS) 

 Answers to be recorded on the 

multiple choice answer sheet 

provided 

 Clearly label your answer sheet with 

your student number 

 Allow about 10 minutes for this 

section 

SECTION II (48 MARKS) 

 Questions 8 - 11 

 Answers to be recorded in the 

answer booklets provided 

 Each question must be completed in 

a new answer booklet. 

 Label each answer booklet with 

your student number and the 

question number attempted. Clearly 

indicate the booklet order if more 

than one booklet is used for a 

question. Eg) Book 1 of 2 and 2 of 2. 



SECTION I          

QUESTION 1 

Which of the following is the list of all the factors of 𝑃(𝑥) =  3𝑥3 + 4𝑥2 − 5𝑥 − 2 

(A)   (𝑥 + 1)(𝑥 − 2)(𝑥 − 3) 

(B) (𝑥 + 1)(𝑥 + 2)(𝑥 + 3) 

(C)   3𝑥(𝑥 − 1)(𝑥 + 1)  

(D)   (𝑥 − 1)(𝑥 + 2)(3𝑥 + 1)  

 

QUESTION 2 

A circle of centre 𝑂 has a radius of 6 cm. From an external point 𝑋, a tangent is drawn with a 

point of contact 𝐷. From 𝑋 the secants 𝑋𝐴 and 𝑋𝐸 are also drawn. 

  

 

 

 

 

 

 

 

 

 

If 𝐷𝑋 = 8 cm calculate the distance 𝐶𝑋. 

(A)   4 cm 

(B) -16 cm 

(C) 8 cm 

(D) 6 cm 

  

A

B

X

D

E

O

C

F

NOT TO 
SCALE

G
H



QUESTION 3  

The exact value of sin 75° is:  

(A)  
4−√6

4
 

(B)  
2+√2

2√2−1
 

(C) 
√6+√2

4
 

(D)    
√2−√6

4
 

 

QUESTION 4 

Evaluate: ∫
𝑑𝑥

√9−2𝑥2
 

(A)  𝑦 = sin−1 √2𝑥 + 𝑐 

(B)  𝑦 =
1

2
cos

2𝑥

3
+ 𝑐 

(C) 𝑦 =
1

√2
sin−1 √2𝑥

3
+ 𝑐 

(D)  𝑦 =
1

√2
log𝑒 √2𝑥 + 𝑐 

 

QUESTION 5 

Calculate the acute angle between the lines 𝑙1: 2𝑦 − 3𝑥 = 7 and 𝑙2:  2𝑥 − 5𝑦 + 1 = 0, to 

the nearest degree.  

(A)   35∘ 

(B) 70∘ 

(C) 78∘ 

(D) 282∘ 

 

  



QUESTION 6  

Given 
𝑑

𝑑𝑥
(

2𝑥

4+𝑥2 + tan−1 𝑥

2
) =

16

(4+𝑥2)2 ,   evaluate:   ∫
𝑑𝑥

(4+𝑥2)2

2

0
 

(A) 
𝜋

16
 

(B) 𝜋 + 4 

(C) 
𝜋+2

64
 

(D) 2𝜋 − 1 

 

QUESTION 7 

For the curve   𝑦 =
3𝑥2+1

𝑥2+2𝑥
 , the vertical and horizontal asymptotes are: 

(A) 𝑥 = 0,   𝑥 = −2,   𝑦 = 3 

(B) 𝑥 =
1

3
,   𝑦 = 0,   𝑦 = −1 

(C) 𝑥 = 0,   𝑥 = √2,   𝑦 = 1 

(D)  𝑥 = 6,   𝑦 = −2,   𝑦 = −1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF MULTIPLE CHOICE SECTION  



SECTION II        

QUESTION 81 (START A NEW ANSWER BOOKLET) 12 MARKS 

 
a) 
 
 

 
The diagram below shows the points A, B, and C on a circle with centre O. 
Tangents are drawn from A and B which meet at D. O is joined to D and the 
interval OD intersects AB at E. 
 

 

 
 
 

 
i) Prove that ∠𝐴𝑂𝐵 = 2 ×  ∠𝐷𝐴𝐵. 

 
2 marks 

 
 
 

 
ii) Prove that 𝐴𝑂𝐵𝐷. Is a cyclic quadrilateral. 

 
1 mark 

 
 
 
 

 
iii) Prove that 𝐸 is the midpoint of 𝐴𝐵. 

 
2 marks 

 
b) 
 
 
 

 
Find the coordinates of the point 𝑃(𝑥, 𝑦) which divides the interval AB 
internally in the ratio 4 : 9 with 𝐴(2, 3) and 𝐵(5, −7). 

 
2 marks 

 
c) 
 
 

 

Solve the inequality  
𝑥(𝑥−3)

𝑥−2
> 2. 

 
3 marks 

 
d) 
 
 

 

Differentiate: 𝑦 = sin−1 1

4
(2𝑥 − 3) 

 
2 marks 

 

 

 

 

END OF QUESTION 8 
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QUESTION 92  (START A NEW ANSWER BOOKLET) 12 MARKS 

 
a) 
 

 
Given the parametric coordinates:  𝑥 = 2𝑡 and 𝑦 = 𝑡2. 

 

 
 
 

 
i) Show that the Cartesian equation of the parabola is: 𝑥2 = 4𝑦 

 
1 mark 

 
 
 
 

 
ii) Given the parameter 𝑡 = 2, show that the equation of the normal at 
 that point is   𝑥 + 2𝑦 − 12 = 0 

 
2 marks 

 
 
 
 

 
iii) Find the point of intersection of the normal and the 𝑥 − axis 

 
1 mark 

 
b) 
 

 
Given the inverse trigonometric function:   𝑦 = 3 cos−1(2𝑥). 

 

 
 
 

 
i) State the domain and range of 𝑦 = 3 cos−1(2𝑥) 

 
2 marks 

 
 
 

 
ii) Find the gradient function of 𝑦 = 3 cos−1(2𝑥) 

 
2 marks 

 
 
 
 

 
iii) Find the equation of the tangent to 𝑦 = 3 cos−1(2𝑥) at 𝑥 = 0 

 
2 marks 

 
c) 
 

 

Find the general solution of sin 𝜃 =
√2

2
 

 
2 marks 

 

 

 

 

 

 

 

 

 

 

 

 END OF QUESTION 9   

  



QUESTION 10 (START A NEW ANSWER BOOKLET) 12 MARKS 

 
a) 
 
 

 
The polynomial 𝑃(𝑥) = 𝑥4 − 3𝑥3 + 𝑎𝑥2 + 𝑏𝑥 − 6 leaves a remainder of 8 
when divided by (𝑥 + 1). If 𝑥 − 3 is a factor of 𝑃(𝑥), find 𝑎 and 𝑏. 
 
 

 
3 marks 

 
b) 
 
 

 

Evaluate:   ∫ sin2 𝑥
𝜋
4

0
 𝑑𝑥 

 
2 marks 

 
c) 
 

 

i) Show by differentiation that  𝑦 =
𝑥𝑒𝑥

2
  is increasing for 𝑥 ≥ 0. 

 
2 marks 

 
 
 
 
 

 

ii) A sketch of  𝑦 = 𝑓(𝑥) =
𝑥𝑒𝑥

2
;  𝑥 ≥ 0  is shown below. Explain why 

 𝑦 = 𝑓(𝑥)  has an inverse function. 
 

 
1 mark 

 
 
 
 
 

 
iii) Copy the graph above and add a sketch of the inverse function 
 𝑦 = 𝑓−1(𝑥). 

 
1 mark 

 
d) 
 

 

i) Write  √3 cos 𝑥 − sin 𝑥  in the form 𝐴 cos(𝑥 + 𝜙);  0 < 𝜙 <
𝜋

2
. 

 
2 marks 

 
 

 

ii) Hence, or otherwise solve the equation  √3 cos 𝑥 − sin 𝑥 = 1; 
 0 ≤ 𝑥 ≤ 2𝜋. 
 
 

 
1 mark 

 

 

 

END OF QUESTION 10   
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QUESTION 11  (START A NEW ANSWER BOOKLET) 12 MARKS 

 
a) 
 
 
 

 

Find ∫ 𝑥√𝑥 + 3 𝑑𝑥
6

1
, given the substitution  𝑢 = √𝑥 + 3. 

 

 
4 marks 

 
b) 
 

 

For the function 𝑦 =
log𝑒 𝑥

𝑥
; 

 

 
 
 

 
i) State the domain of the function 

 
1 mark 

 
 
 

 
ii) Find any stationary points and determine their nature 

 
2 marks 

 
 
 

 
iii) Find the 𝑥 - intercept 

 
1 mark 

 
 
 
 

 
iv) Hence, sketch the function including the above information and 
 showing the property of the curve as 𝑥 → ∞ 

 
2 marks 

 
c) 
 
 
 
 

 
Find the Cartesian equation of the curve represented by the following 
parametric equations: 
  𝑥 = sin 2𝑡,   𝑦 = cos 𝑡 

 
2 marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION II. END OF EXAM. 

  



 

 

 

T H E  S C O T S  C O L L E G E  –  M A T H E M A T I C S  2 0 1 3  

E X T E N S I O N  1  M A T H E M A T I C S  P R E - T R I A L  H S C  

C A N D I D A T E  N U M B E R :   

 

SECTION I – MULTIPLE CHOICE ANSWER SHEET (7 MARKS) 

 

Mark the correct answer by filling in the circle.  To make a correction, neatly 

place a cross over the circle and then fill in the correct circle. 

 

EXAMPLE: A B C D 

     

 

 

 

 A B C D  

      

Question 1      

Question 2      

Question 3      

Question 4      

Question 5      

Question 6      

Question 7      

 

 



 


















