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QUESTION 1 

 

1.1 1.1.1 12 +x is a factor of axxxxf ++−= 23 52)(      

  0)(
2
1 =−∴ f  �    

  ( ) ( ) ( ) 052
2
12

2
13

2
1 =+−+−−− a  � Correct substitution   

  2=a  �     (3) 

 

 1.1.2 252)( 23 ++−= xxxxf      

  ( ) ( ) ( ) )1(0211512)1(
23

−⇒=++−= xf is a factor of )(xf  �    

  ( ) ( ) ( ) )2(0222522)2(
23

−⇒=++−= xf is a factor of )(xf  �    

  )2)(1)(12(252)( 23 −−+=++−= xxxxxxxf  �   (3) 

 

  Alternate Solution   

 

  ))(12(252)( 223 rqxpxxxxxxf +++=++−=      

  )21)(12(252)( 223 +++=++−= qxxxxxxxf  � By inspection   

  )23)(12(252)( 223 +−+=++−= xxxxxxxf  � By inspection   

  )2)(1)(12(252)( 23 −−+=++−= xxxxxxxf  �    

 

  Alternate Solution   

 

  )23)(12(252)( 223 +−+=++−= xxxxxxxf  �� By  long division   

  )2)(1)(12(252)( 23 −−+=++−= xxxxxxxf  �    

 

1.2 1.2.1 Range }0|{ ≤yy   or  0≤y   or  );0[ ∞  �     (1) 

 

 1.2.2 0;)( 2 ≤= xxxf        

  0;2 ≤= yyx  � Interchange x and y   

  xy −=  � Making y subject; correct sign   

  xxf −=)(     (2) 

 

 1.2.3 2)( −= xxg        

  2−= yx  ½ Interchange x and y   

  2+= xy  ½ Making y subject; correct sign   

  2)(1 +=− xxg     (1) 

 

 1.2.4 2)()( 21 +=⇒= − xxxgxf    � Setting up equation   

  0)2)(1(022 =−+⇒=−− xxxx  � Factorizing   

  2;1−=x      

  Choose 1−=x  � Noting that f is defined 

for 0≤x  

 

 

  1)1()1( 2 =−=−= fy  or 121)1(1 =+−=−= −gy  �    

  Point of intersection is (-1; 1)  Two points of intersection: 3 

marks 
 

(4) 
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1.3 1.3.1    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mark scheme: Both axes                                                                     �   

 First two straight lines correctly drawn (any two) ���� 

Next two straight lines correctly drawn  �� 

Feasible region shaded correctly� 

  

 

  (8) 

 

 1.3.2 Objective unction: yxP
P

xy 200160
2005

4
+=⇒+−=  � Making P the 

subject. 

  

  Profit per fax machine is R160 �    

  Profit per scanner is R200 �     (3) 

 

 1.3.3 Search line on graph or any other line with slope -4/5 �    

  Max Point: 3;6 == yx  �    

  Production of 6 fax machines and 3 scanners �     (3) 

 

 1.3.4 Max Profit = 160(6) +200(3) =R1560 ��     (2) 

 

 

 

 

 

 

 

 

 

|| | || | | | | |||
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2423 =+ yx  

122 =+ yx  

6=+ yx  

82 =+ yx  
(6; 3) 
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QUESTION 2 

 

2.1 32)( xxf =      

 

h

xhx

h

xfhxf
xf

hh

33

00

2)(2
lim

)()(
lim)(

−+
=

−+
=′

→→
 �� Formula; substitution 

  

 

h

xhxhhxx

h

33223

0

22662
lim

−+++
=

→
 � Expansion 

  

 )266(lim 22

0
hxhx

h
++=

→
 �� Simplify; dividing by h   

 26x=  �     (6) 

 

 2.2.1 3)21( xy −=  �    

  
)2()21(3 2 −−= x

dx

dy
 � 

   

  2)21(6 x−−=  or  224246 xx −+−=       (2) 

  

 2.2.2 
10210

2
)( 2

5

3

+=+= x
x

x
xf  � Simplification 

  

  ( ) 02)( 2
3

2
5 +=′ xxf  or xxxf 5)( =′  �   (2) 

 

 2.2.3 xxy ln=  � Simplification   

  








+=

x
xx

dx

dy 1
ln)1(  = 1ln +x  � 

  
(2) 

 

 2.2.4 

32

1
2

2

−

+
=

x

e
y

x

 � Simplification 
  

  
22

222

)32(

)1(4)32.(2

−

+−−
=

x

exxe

dx

dy
xx

 ��� 
Correct two terms in numerator 

and one in denominator 

 

(3) 

 

2.3 2.3.1 ttf −=)(  �    

  Velocity =
t

tf
2

1
)( −=′   

  

 

  
2

1

12

1
)1( −=−=′f m/s � 

  

(2) 

 

 2.3.2 

t
tf

2

1
)( −=′    

  

  Acceleration 

= 















−








−=′′

tt
tf

2

11

2

1
)(  �� 

  

 

  
2

4
1

4
1

/2
2

11

2

1

4

1
smf =

























−








−=








′′  � 

Ignore units  
(3) 

[20] 
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QUESTION 3 

 

3.1 3.1.1 ∫ +− dxxxx )1)(1(4      

  ∫ −= dxxx )44(
3     

 

  cxx ++= 24 2  �� Ignore “c”  (2) 

 

 3.1.2 
∫ 








+ dx

x
e

x 2
6

2    
  

  cxe x ++= ln23 2  ��� One mark per term  (3) 

 

3.2 3.2.1 We find the x values of turning points of f.     

  xxxfcxxxf 63)(3)( 223 −=′⇒+−=  � Finding derivative   

  2;0063 2 =⇒=− xxx  �   (3) 

  Minimum of  f  is at P on the x axis     

  P∴ has coordinates (2; 0) �    

 

 3.2.2 Substitute P(2; 0) into  cxxy +−= 23 3      

  c+−= 23 )2(3)2(0  � Correct substitution   

  4=c  �   (2) 

 

 3.2.3 Q(0; c) is the local maximum point     

  Coordinates of Q are (0; 4)    (1) 

 

 3.2.4 Use P(2; 0) and Q(0; 4) to find m     

  2
2
4 −=−=m  �    

  42)( +−= xxg  �   (2) 

 

 3.2.5 66)(63)( 2 −=′′⇒−=′ xxfxxxf  � For finding )(xf ′′    

  1066 =⇒=− xx      

  Point of inflection R has 

coordinates ( ) )2;1()1(;1 =f  
� For coordinates (1;2) 

 

(2) 

 

 3.2.6 Area = ( )dxxx∫ +−
1

0

23
43  �  

  

  = [ ]1

0

34

4
1 4xxx +−  �    

  = )0()41(
4
1 −+−  �   (3) 

  =  3¼ square units     

 

 3.2.7 Shaded area = ( ) ( )dxxdxxx ∫∫ +−−+−
1

0

1

0

23
4243  �  

 
 

  = 3¼ - [ ]1

0

2 4xx +−      

  = 3¼ - 3 = ¼ square units �    (2) 

      [30] 
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QUESTION 4   

 

4.1 4.1.1 Mark scheme: ½ mark per point and ½ mark for both axes.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    (3) 

 

 4.1.2 Line of best fit shown on graph    (1) 

 

 4.1.3 A B C D E F 

  ∑ = 335x

� 

67=x
� ∑ = 310y

� 

62=y  

� 
∑ =−− 905))(( yyxx

� 

∑ =− 1030)( 2
xx

� 

 

 

  (6) 

 

 4.1.4 

∑
∑

−

−−
=

2
)(

))((

xx

yyxx
b  �  

 

 

  = 88,0
1030

905
=  [to 2 decimal places] �  

 
 

  04,3)67(88,062 =−=−= xbya  [or 3,13] �    

  xy 88,004,3 +=  [or xy 88,013,3 += ] �   (4) 

 

 4.1.5 Substitute 45=x in xy 88,004,3 += or 

xy 88,013,3 +=  
�  

 

 

  Dumi’s Mathematics score will be 
%43)45(88,004,3 =+=y  �  

 

(2) 

 

4.2 4.2.1 Let P(math) be the probability that Alfie passes mathematics and 

P(physics) be the probability that he passes physical science. 

P(physics) = 1 – P(failing physics)  

                        = 1 – 0,35 = 0,65  � 

  

 

 

  (1) 

 

. 
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 4.2.2 The probability of passing 

mathematics or physical 

science is 0,85. 

Refer to the Venn diagram. 

Let the probability of passing 

both mathematics and 

physical science be x. Then, 

from the diagram, we have: 
85,065,075,0 =−++− xxx  �� 

55,0=x  � 

 

(3) 

 

 4.2.3 P(failing math and physics) = 1 – 0,85 = 0,15  �    (1) 

 

 4.2.4 P(passing exactly one of math or physics) = P(math only) or  

P(physics only) � 

= )65,0()75,0( xx −+−  � 

= 0,30 � 

 

(3) 

 

4.3  

(a) P(coin 1 and T) = 
8

1

2

1

4

1
=×  

(b) P(coin 2 and T) = 
4

1
1

4

1
=×  

(c) P(coin 3 and T) = 00
4

1
=×  

(d) P(coin 4 and T) =  
6

1

3

2

4

1
=×    

∴ P(any coin and T) = 
24

13

6

1
0

4

1

8

1
=+++  

Mark scheme: 2 marks for correct tree 

    ½ mark for each of (a),  

                        (b), (c) and (d) 2 marks     

                         for the answer. 

 

  (6) 

  [30] 

 

 

TOTAL:  100 

 

 

 

0,75 - 
x 

0,65 - 
x 

 x 

 
P(mat

h) 

 
P(physic

s) 

(1) 

(2) 

(3) 

(4) 

H 

T

H 

T

H 

T 

H 

T 

½ 

0 

1 

1 

0 

½ 

⅓ 

⅔ 

¼ 

¼ 

¼ 

¼ 


