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 Attempt all Questions  

 Allow about 15 minutes for this section 
 
    Section II 
 
70 marks 
 

 Attempt all Questions   

 Allow about 1 hour 45 minutes for this 
section 
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Section I 10 marks 

 Attempt Questions 1 – 10 

 Allow about 15 minutes for this section 

 Shade the correct response on the multiple-choice answer sheet for Questions 1 – 10 

 Each question is worth 1 mark  

 

1. The solution to    is : 

 

 (A) x = 3 

 (B) x = -3 

 (C) x =    

 (D) x =   

 

2. How many solutions does the equation    have? 

 

 (A)  0 

 (B)  1 

 (C)  2 

 (D)  3 

 

3.   is equivalent to : 

 

 (A)     

 (B)     

 (C)     

 (D)     

  



Page 3 of 12 
 

4. Which graph best represents   ? 

 

 

(A)         (B) 

 

 

 

 

 

 

(C)       (D) 

  

 

 

 

 

 

5. If   , then x correct to 5 significant figures is 

 (A) 4.1351 

 (B) 4.1352 

 (C) 4.13518 

 (D) 4.13519 
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6. If   then what is the value of   ? 

 

 (A)      

(B)      

(C)     

(D)    

 

 

7. The function   has x-intercept/s of : 

 

(A)   3   

(B) -3   

(C) 3 and -3  

(D) 0 

 

 

8. The domain of the function   is : 

 

(A)    All real values of x 

 

(B)    All real values of x,   

 

(C)    All real values of x,   

 

(D)    All real values of x,   
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9. If the graph below is a sketch of the function   then which of the following 

is true for the function? 

 

 

 

 

 

 

 

(A)      

 

(B)     

 

(C)      

 

(D)      

 

 

 

10. Which of the following is an even function? 

 

(A)        (B )   

 

 

 

 (C)           (D)   

 

 

 

 

End of Section I 

Section II commences on the next page 
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Section II 70 marks 

 Attempt Questions 11 – 17  

 Allow about 1 hour and 45 minutes for this section 

 Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets 

are available. 

 In Questions 11 – 17, your responses should include all relevant mathematical reasoning and/or 

calculations. 

 

Question 11 (10 marks)   Use a SEPARATE writing booklet 

 

a)  Evaluate   and give your answer in scientific notation  1 

correct to 3 significant figures.     

 

b) Expand and simplify           2 

 

c)   Express   as a fraction in its simplest form, showing all working.   2 

 

d)  Evaluate    to three significant figures.      1 

  

e) Sketch the region defined by          2 

 

f) If   , find c when b=11 and a=-3       1 

 

g) Rewrite   in index form.         1 

 

 

End of Question 11 

Question 12 commences on the next page. 
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Question 12 (10 marks)  Use a SEPARATE writing booklet 

 

a) Evaluate  -|-3| + |-5| - |-1|         1 

 

 

 

b) Simplify            2 

 

 

 

c) Solve for x :            2 

 

 

d) What is the domain and range of the function   ?      2 

 

 

e) Fully factorise : 

 

 

(i)            1 

 

(ii)             2 

 

 

 

 

End of Question 12. 

Question 13 commences on the next page. 
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Question 13 (10 marks)  Use a SEPARATE writing booklet 

 

a) Given   , find the values of a and b.     2 

 

 

b) For the function: 

 

   

  

 

i) Find the value of  .       2 

 

 

ii) Sketch a graph of the function.       2 

 

iii) State the domain and range of y = f(x).      2 

 

c) Solve simultaneously  .      2 

 

 

 

 

 

 

End of Question 13. 

Question 14 commences on the next page. 
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Question 14 (10 marks)  Use a SEPARATE writing booklet 

 

a) Solve 22 8 13x x   by completing the square. Give your answer in exact form.  2 

 

 

b) Solve   , leaving your answer in fully simplified form.    2 

 

 

c) Part of the graph of the function   is shown below. 

 

 

 

 

 

 

 

(i) Copy or trace the graph above onto your answer page and complete the graph 

making y=f(x) an odd function.       1 

 

(ii) Make another copy of the graph above into your answer book and complete the 

graph making   neither an odd nor even function.    1 

 

d) If  . 

 

(i) Find the values of x for which         1 

 

(ii) Find the values of x for which f(x)=g(x).      2 

 

(iii) Find the values for x which satisfy  .      1 

 

End of Question 14. 

Question 15 commences on the next page. 
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Question 15 (10 marks)  Use a SEPARATE writing booklet 

 

a) Sketch  showing the vertex and the y intercept.    3 

 

 

b) Simplify the expression   .      2 

 

 

c) Shade the region satisfying the inequalities      3 

 

 

d) Give the exact value for   . Full working must be shown.   2 

 

 

 

 

 

 

 

 

 

 

End of Question 15. 

 

Question 16 commences on the next page. 
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Question 16 (10 marks)  Use a SEPARATE writing booklet 

 

a) Solve the equation           2 

 

b) Find the value of y in the triangle below.       2 

 

 

 

 

c) For the function   , 

 

(i) Determine the y intercept.        1 

 

(ii) Give the equation of any vertical asymtotes.      1 

 

(iii)  Find the equation of the horizontal asymptote.     1 

 

(iv) Sketch the graph.         2 

 

d) What is the equation of the graph below?       1 

 

 

 

 

 

 

End of Question 16. 

Question 17 commences on the next page. 
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Question 17 (10 marks)  Use a SEPARATE writing booklet 

 

a) If a = 3 and b = -2, write a pair of simultaneous equations that satisfy this solution. 2 

 

 

b) Draw a neat sketch of   on your answer page, you must show all relevant 

information.           3 

 

 

c) Solve for x:           2 

 

 

d)  If   , find x and y.        2 

 

 

e) Write an algebraic expression in factorised form for the shaded area of the figure below. 1 

 

 

 

 

 

 

 

End of Question 17. 

 

End of Section II 

End of Examination 



Solutions Page 1 

2015 Mathematics Half Yearly Examination Solutions 

1. B 

2. C 

3. C 

4. B 

5. B 

6. B 

7. B 

8. D 

9. B 

10. B 

Question 11 

a)  1.95  10
-3

    1 mark 

b)     

 

c)  let  n = 0.1242424  . . .
10n = 1.2424. . .

1000n = 124.2424 . . .
990n = 123 1  mark

 n = 123
990

1 mark

 = 41
330

no marks if there  is no working

  

 

d) 11.282997… = 11.3 1 mark for 3 s.f. only 

 

e) 1 mark for dotted correct line only  

1 mark for shading 

 
 

f)  a = 2b – c
2

-3 = 2(11) – c
2

c
2

= 25
c = ±5 1 mark including ±

  

g)  
1

4 a
3

=
1




a

3




1
4

=
1

a

3
4

= a
– 3

4
1 mark

  

 

Question 12 

a) -|-3| + |-5| - |-1| 

=-3 + 5 – 1 

= 1   1 mark 

 

b)  
x

2
– 9

x
2

+ 7x + 12

= (x – 3)(x + 3)
(x + 3)(x + 4)

1 mark 

= x – 3
x + 4

1 mark

  

 

c)    

 

d) Domain: all real values of x  1 mark 

Range: all real values of y  1 mark 

 

e)   

(i)  ab + ad + cb + cd
= a(b + d) + c(b + d)
= (b + d)(a + c) 1 mark

  

 

(ii)  12x
2

– 27

= 3


4x

2
– 9




1 mark
3(2x – 3)(2x + 3) 1 mark
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Question 13 

a)  

  

b)   

(i)  

f(0) – 2f(2) + f(-1)

= 2 – 2


(2)

2
+ 1




+ [ |-1| + 2]
1 mark (at least 2 correct subst)

 
= -5 1 mark

  

(ii) 2 marks. 

Loss of 1 mark for each incorrect line. 

Parabola must be curved.  

y = 2 must be horizontal. 

 
 

(iii) Domain: all real values of x  1 mark 

Range: all real values of y:  y  2   1 mark 

 

c) 1 mark for working, 1 mark for x AND y. Sample 

solution:  

2x – 3y = 5 

5x + 2y = -16 

 
multiply  by 2 and  by 3 

4x – 6y = 10 

15x + 6y = -48 

 
add   and 

19x = -38
x = -2

subst x into 
2(-2) – 3y = 5

-3y = 9
y = -3

 

 x = -2, y = -3

  

Question 14 

a)  2x
2

– 8x = 13

x
2

– 4x = 13
2

x
2

– 4x + 4 = 13
2

+ 4

(x – 2)
2

= 21
2

1 mark

x – 2 = ± 21
2

x = 2± 21
2

1 mark inc ±

  

b)  

3x
2

= 8x – 2

0 = 3x
2

– 8x + 2

x = – b± b
2

– 4ac
2a

 = – (-8)± (-8)
2

– 4(3)(2)  
2(3)

1 mark correct subst

x = 8± 40  
6

 = 8±2 10  
6

 = 4± 10  
3

 1 mark for simplified

  

c)   

(i) 1 mark 

 
(ii) 1 mark, multiple solutions. Sample below. 
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d)   

(i)  15 = x
2

+ x – 5

0 = x
2

+ x – 20
0 = (x – 4)(x + 5)

 x = 4 or x = -5 1 mark

  

 

(ii)  f(x) = g(x)

x
2

+ x – 5 = 3x + 10 1 mark

x
2

– 2x – 15 = 0
(x – 5)(x + 3) = 0

  x = 5 or x = -3 1 mark

  

 

(iii) For f (x) < g(x): 

 
 

-3 < x < 5 1 mark 

 

Question 15 

a) 1 mark for shape 

1 mark vertex coordinates 

1 mark y intercept 

 
 

b)  108 + 2 27 – 48

= 36  3 + 2 9  3 – 16  3

= 6 3 + 6 3 – 4 3 1 mark

= 8 3 1 mark

  

 

c) 2 marks, 1 mark for each correct graph 

1 mark for shading 

 
 

d) Working must be shown: 



1

8

 – 1

3  81

1
4

25

3
2

=



2

-3




– 1
3
  



3

4




1
4




5

2




3
2

1 mark

=
2  3

5
3

1 mark

= 6
125
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Question 16 

a)  9
2x

= 27
x + 1




3

2


2x

= 


3

3


x + 1

1 mark

3
4x

= 3
3x + 3

 4x = 3x + 3
x = 3 1 mark

  

 

b)  (y + 3)
2

= (y + 1)
2

+ (y – 1)
2

y
2

+ 6y + 9 = y
2

+ 2y + 1 + y
2

– 2y + 1

0 = y
2

– 6y – 7
0 = (y – 7)(y + 1)

  y = 7 or y = -1 1 mark

  

Since y = -1 produces a negative length in (y - 1) 

then the only solution is y = 7 

  1 mark including explanation 

 

c)   

(i) For y-intercept, x = 0 

   

 

(ii) Vertical asymptote at x = 2  1 mark 

 

(iii) Horizontal asymptote at y = 3 1 mark 

 

(iv) 1 mark hyperbolic shape 

1 mark for asymptotes 

 
 

d)  y = – 16 – x
2

1 mark   

Question 17 

a) 2 marks,  

1 mark for each equation that a = 3 and b = -2 

satisfies. 

Numerous solutions. Sample solution: 

 a + b = 1
a – b = 5

  

 

b)  

 

 

c)  Case 1: Both positive
x + 1 = 2x – 5

6 = x 1 mark
 
Case 2: One positive, one negative
x + 1 = – (2x – 5)
x + 1 = -2x + 5

3x = 4

x = 4
3

1 mark

  

 

d)  6a
5

a

= 36a
10

 a

= 36a
11

  

x = 36, y = 11  1 mark for each 

 

e)  Ashad = Arge – 4  ASml

 = 


R

2 



2

– 4


r

2




 = R
2

4
– 4r

2

 = 


R

2

4
– 4r

2





1 mark

or = 
4




R

2
– 16r

2




  


