












Multiple Choice 

1. B 2. B 3. D       4. A 5. C 6. B 7. B  1 mark each

Question 8 
(a)        Answer

 Rounding
(b) let  x = 1.234343434 . . .   

 100x = 123.434343 . . .  
(2) – (1)

99x = 122.2

x = 122.2
99

=  611
495  or  1116

49

 Multiplying by 100
 Correct answer

(c) 3
1 – 2

 1 + 2
1 + 2

=  3 + 3 2
1 – 2

=  -3 – 3 2

 Multiplying by
conjugate

 Correct answer

(d) (i) 3x – 6 + x = 2 + 2x
4x – 6 = 2 + 2x

2x = 8
x = 4

 Expanding brackets
and gathering like
terms

 Correct answer

(d) (ii) 3x
x + 1 = 2

5
15x = 2x + 2
13x = 2

x = 2
13

 Cross multiplying
Correct answer

(e) wv – 2x = v + 5
wv – v = 2x + 5

v(w – 1) = 2x + 5

v = 2x + 5
w – 1

 All v’s to one side
 Factorising
 Correct answer

Question 9 
(a) f( – x) = ( – x)

2 + ( – x)2

= – x
2 + x2

= –  x
2 + x2

= – f(x)

 f(x) is odd

 Substituting in –x
 Working
 Final answer



(b) (i)
 X-intercepts
 Y-intercept
 Vertex

(b) (ii)
 Correct shape
 Correct intercepts

(c) 
 Correct

shape/(including
translation)

 At least 2 points
clearly shown

(times 3 – 2 marks each 
graph) 



(b) (i)
 X-intercepts
 Y-intercept
 Vertex

(b) (ii)
 Correct shape
 Correct intercepts

(c)
 Correct 

shape/(including
translation)

 At least 2 points 
clearly shown

(times 3 – 2 marks each
graph)

Question 10 
(a) let  BAC = 

sin 
10 = sin 50

8

sin  = 10 sin 50
8

 = sin-1



10 sin 50

8 



  = 73 °

or    =  180 ° – 73 °

=  107 °

 Applying sine rule
 Acute answer
 Obtuse answer

(b) (i)
 diagram

(b) (ii) d2 = 1202 + 1402 – 2  120  140  cos 105 °

 d =  207 km (nearest km)

 cosine rule
 correct substitution
 correct answer

(c) 
hypotenuse =  42 + 12

= 17

cosec x =  hypotenuse
opposite

= + 17
1    (first quadrant )

= 17

 Pythagoras theorem
 Correct ration for

cosec
 Correct sign/final

answer

(d)  sin  = 3  cos 

tan  =  3

 = tan-1 3

 =  60 °

 Equation for tan
 Correct answer



(e) 
LHS =  sin3x

cosx
+ sinx cosx

= sin3x
cosx

+ sinx cos2x
cosx

= sinx( sin2x + cos2x



cosx

=  sinx
cosx

=  RHS

 Common
denominator

 sinx+cosx =1
 final answer

Question 11 
(a) (i) D =



 -18 + 4

2  ,  0 – 6
2 




= (-7, -3)
 Correct working

(a)(ii) 
DC =  (-7 – 0)2 + (-3 – 6)2

=  49 + 81

= 130

 Correct working

(a)(iii) y – 6
x – 0 = -6 – 6

4 – 0
y – 6

x
= – 12

4
y – 6

x
= -3

y – 6 = -3x

 3x + y – 6 = 0

 Correct substitution
into formula

 Adequate working

(a)(iv) 

m h m k =  -6 – 6
4 – 0  6 – 0

0 + 18

= – 12
4  6

18

= – 72
72

= -1

 the lines are perpendicular

 Calculating gradient
 Showing gradients

multiple to -1

(a) (v)                  Centre
 radius

(a) (vi)       Correct answer



(e)
LHS = sin3x

cosx
+ sinx cosx

= sin3x
cosx

+ sinx cos2x
cosx

= sinx( sin2x + cos2x



cosx

= sinx
cosx

= RHS

 Common
denominator

 sinx+cosx =1
 final answer

Question 11
(a) (i) D =



 -18 + 4

2 , 0 – 6
2 




= (-7, -3)
 Correct working

(a)(ii)
DC = (-7 – 0)2 + (-3 – 6)2

= 49 + 81

= 130

 Correct working

(a)(iii) y – 6
x – 0 = -6 – 6

4 – 0
y – 6

x
= – 12

4
y – 6

x
= -3

y – 6 = -3x

 3x + y – 6 = 0

 Correct substitution 
into formula

 Adequate working

(a)(iv)

m h m k = -6 – 6
4 – 0  6 – 0

0 + 18

= – 12
4  6

18

= – 72
72

= -1

 the lines are perpendicular

 Calculating gradient
 Showing gradients 

multiple to -1

(a) (v)               Centre
 radius

(a) (vi)      Correct answer

(b)(i) x2 = 5x – 4

x2 – 5x + 4 = 0
(x – 1)(x – 4) =  0

x = 1 or x = 4

y = 12 or y = 42

(1,1)  and (4,16)

 Solving
simultaneously

 x coordinates
 y coordinates

(b) (ii)
 graphs correct
 shaded region
 open circles at

points of
intersection

Question 12 
(a) (i)

In s APD & BQC
AD =  CB (opposite sides of a parellelogram are equal)

 DAP =   BCP (opposite angles of a parallelogram are equal)
AP =  QC (given)

  APD  BQC (SAS)

 equal sides and
angle identified

 all reasons given
 final line including

SAS

(a) (ii) PD = QB (matching sides in congruent triangles are equal)  Correct reason

(a) (iii)
AP =   QC (given)
AB =  CD (opposite sides of parallelogram ABCD )

 AB –  AP =  CD –  QC

 PB =  QC

 PBQD is a parallelogram (two pairs of opposite sides equal)

 PD || QB (opposite sides of a parallelogram are parallel)

 PB=QC
 Correct reason



(b) x
2x

= x – 2
x + 1   (ratio of intercepts on parallel lines)

1
2 =  x – 2

x + 1    (x  0)

2x – 4 = x + 1
x = 5

 Ratio of intercepts
(must state reason)

 Correct answer

Question 13 
(a) 




x2 y

1
2


2

y x3
=  x

4 y

x
3
2 y

= x
4 – 3

2

= x
5
2 or x5

 Simplifiying
numerator and 
denominator 
individually 

 Final answer

(b) 3x – 1 = 3 –  3

x – 1 =  –  3
x =  –  2

 Expressing RHS with
a negative index

 answer

(c) (i)  loga xy =  loga x + loga y
= 1.8 + 2.4
= 4.2

 Correct answer

(c) (ii)
 loga 3 y  =  loga (y)

1
3

= 1
3 log a y

= 1
3  2.4

= 0.8

 Correct answer

(c) (iii)  loga ax =  log a a – loga x

= 1 – 1.8
=  –  0.8

 Simplifying    
 Correct answer

(d) log2(x – 1) – log2(x – 2) = 1

log2


x – 1
x – 2

 = log2 2

 x – 1
x – 2 =  2

x – 1 = 2x – 4
x = 3

 Simplifying LHS
 Writing RHS in

terms of a log
 Correct answer

(e)  It is incorrect since the inequality on the 4th lines should be 
turned the other was as we are dividing by     

  , which is 
negative. 

 Stating it is incorrect
 Identifying the

reason



(b) x
2x

= x – 2
x + 1 (ratio of intercepts on parallel lines)

1
2 = x – 2

x + 1 (x  0)

2x – 4 = x + 1
x = 5

 Ratio of intercepts 
(must state reason)

 Correct answer

Question 13
(a)




x2 y

1
2


2

y x3
= x4 y

x
3
2 y

= x
4 – 3

2

= x
5
2 or x5

 Simplifiying
numerator and
denominator
individually

 Final answer

(b) 3x – 1 = 3 – 3

x – 1 = – 3
x = – 2

 Expressing RHS with 
a negative index

 answer

(c) (i) loga xy = loga x + loga y
= 1.8 + 2.4
= 4.2

 Correct answer

(c) (ii)
loga 3 y = loga (y)

1
3

= 1
3 log a y

= 1
3  2.4

= 0.8

 Correct answer

(c) (iii) loga
a
x

= log a a – loga x

= 1 – 1.8
= – 0.8

 Simplifying    
 Correct answer

(d) log2(x – 1) – log2(x – 2) = 1

log2


x – 1
x – 2

 = log2 2

 x – 1
x – 2 = 2

x – 1 = 2x – 4
x = 3

 Simplifying LHS
 Writing RHS in 

terms of a log
 Correct answer

(e) It is incorrect since the inequality on the 4th lines should be 
turned the other was as we are dividing by    , which is
negative.

 Stating it is incorrect
 Identifying the 

reason

Question 14 
(a) lim

x  1 –
 f(x) =  12 + 1 + 5 

 = 7
lim

x   1 +
 f(x) = 2(1) + 3

= 5

 lim
x  1 –

f(x)  lim
x   1 +

 f(x)

 function is not continous when x=1

 Evaluating limits
 Correct notation
 Stating it is

discontinuous

(b) (i)         Correct answer

(b) (ii) d
dx


x2 1 + 2x 


 =  



 d
dx


x2










 1 + 2x 


 +



 d
dx


 1 + 2x 









x2





=  (2x)(1 + 2x)
1
2 + 




(2)


1
2
(1 + 2x)

– 1
2







x2





= 2x 1 + 2x  + x2

1 + 2x

 Chain rule
 Product rule
 Answer

(b) (iii)
d
dx

 x + 2
2x – 1

 =  

 d
dx

(x + 2)


(2x – 1) –



 d
dx

(2x – 1)


(x + 2)

(2x – 1)2 

= (1)(2x – 1) –  (2)(x + 2)
(2x – 1)2

= 2x – 1 – 2x – 4
(2x – 1)2

= -5
(2x – 1)2

 Knowing quotient
rule

 Correct
substitutions into
formula

 Correct answer

(c) 

lim
h  0

f(x + h) – f(x)
h

 = lim
h  0

2
x + h

– 2
x

h

= lim
h  0



2x – 2(x + h)

x(x + h) 



h

= lim
h  0



2x – 2x – 2h

x(x + h) 



h

= lim
h  0



 -2h
x(x + h) 



h

= lim
h  0

 – 2
x(x + h)

=  – 2
x2

 Correct use of
formula

 Cancelling the h’s
 Answer



(d) dy
dx

= 3x2

 mtgt = 3(-2)2

 = 12
y – y1 = m(x – x1)
y + 9 = 12(x + 2)
y + 9 = 12x + 24

y = 12x + 15

 y-int =  15
when y = 0

12x = -15

x =  – 15
12

 x-int  = -1.25

 Area =  12  15   |-1.25|

= 75
8  units2

 gradient of tangent
 Equation of tangent
 x & y intercepts
 area


