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 = 1 MARK  √ = ½ MARK 

 

 

QUESTION 1 

 

1.1   15 2  xxf  

    15
2
 hxhxf                         (For correct substitution) 

 

 

 
 

h

xhxhx
xf

h

1515105
lim

222

0

' 



       Expanding their  hxf   correctly 

 

 
h

xhxhx
xf

h

1515105
lim

222

0

' 



  Multiplication 

 

 
h

hxh
xf

h

2

0

' 510
lim





 Addition 

 

 
 

h

hxh
xf

h

510
lim

0

' 



 Take out common factor 

 

   0510'  xxf  

 

  xxf 10'         (Answer only – one mark)        

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (4) 

 

1.2 

xx

x

x 3

9
lim

2

2

3 




 

 

  
 3

33
lim

3 



 xx

xx

x
 

 

 
x

x

x

3
lim

3




 

 

3

33
 

2  

 

 

 

 

 

 

 

 

 

 

 

 

  (2) 

 

 

 

 

 

 

 

 

 

✓ 

 

✓ 

 

✓ 

 

 
 

✓ 

 

 
 

 

 

√ 

√ 

√ 

√ 
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1.3 1.3.1 












 5

3

6
2

4

x

xx
y  

 

5
33

6
22

4


x

x

x

x
y  

 

5
3

1
2 12  xxy  

 

0
3

1
4' 2  xxy    

 

2

'

3

1
4

x
xy   

 

  (3) 

 

 1.3.2 
3

3

x
xy                                                                                                                  

 

32

1

3  xxy  

 

42

1

' 9
2

1 



 xxy  

 

 

4

' 9

2

1

xx
y                                                                                                              

 

  (3) 

 

 1.3.3 
4

3 2

4

1

x
xy   

 

43

2

4

1  xxy  

 

53

1

'

3

2 



 xxy   

 

53

' 1

3

2

xx
y   

 

  (3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

√ 

√ 

√ √ 

√ 

√ √ 

√ 

√ 

√ √ 

√ 

√ 

√ √ √ 

√ 
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1.4 1.4.1 hblV   

 

   xxxV 21502240   

 

 2478000036 xxxV   

 
32 478000036 xxxV   

 

00036560112 2  xx
dx

dv
  (Carry forward mistakes) 

 

000036560112 2  xx               

 

000031302  xx  

 

   010030  xx  

30x    /  100x   Both answers 

 

  

   

When mmx 30              the volume is maximum 

 

    

(3) 

 

 1.4.2 

3

22

486000

)30(4)30(780)30(36000

mmv

v





            (Carry forward mistake) 

  

  (2) 

 

 

[20] 

 

QUESTION 2 

 

2.1 2.1.1   165163   

 

  ii 4543   
216201215 iii   

 

16201215  ii  

i831  
√      √ 

 

 

  (3) 

 

 2.1.2   ii 3636   

 
29181836 iii   

 

√      √ 

i045                    Full marks if answer is 45 only. 

 

  (2) 

 

 

 

  

 

√ 
 

√ 

√ 
 

 

 

√ 

√ √ √ 

√ 

√ 

✓     

 

√ 

√ √ 

✓ 
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 2.1.3    iii  232  

√            √ 

iii  232 2  

       √ 

ii  232  

 

√       √ 

i5  

 

 

  (3) 

 

2.2 2.2.1 iz 53                       (Conjugate)     (1) 

 

 2.2.2    53
2
r  

 

34r  

831,5r  









 

a

b1tan  











 

3

5
tan 1   

036,59  

 

036,59180       (For recognizing the reference angle)        

 964,120  

 

  (4) 

 

 2.2.3 5,831  964,120  or 0964,120831,5 cis ✓ (Carry forward mistakes)    (1) 

 

 2.2.4 Conjugates             (Accept any reasonable answer e.g. The imaginary 

sign is changed/ product is real) 

   (1) 

 

 2.2.5 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

                                                  Imaginary axis 

 

                                
z 

53

or

iz 
 

 

                    

 

 

 

 

                 –3                                      Real axis 

 

                              
z 

53

or

iz 
 

                                                                    Label 5 or -5  

 

 

  (4) 

✓ 

 

✓ 

 

✓ 

 

   √ 
 

 
 

✓ 

 

✓ 

 ✓ 

 

‘ 

✓ 

 

✓ 

  
  

 

 
 

√ 
 

 
√ 
 

✓ 

 

 

√ 
 

√ 
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2.3 2.3.1   
32

3332

i

ii




           

                                                                                            

32

333326 2

i

iii




 

 

32

32

32

39

i

i

i

i









 

 

2

2

332324

3323918

iii

iii




 

 

7

311

7

15 i
                                                                                                                   

 

  (5) 

 

 2.3.2  
 162sin162cos4,2

212sin212cos2,1

i

i




                                                                                                  

 

1624,2

2122,1

cis

cis
             (Do not penalize for working in rectangular form) 

 

 

505,0 cis  

 

 50sin50cos5,0 i  

 

 

i383,0321,0        

                                                                                               

 

  (3) 

 

 2.3.3 4  0120      6  0315                                                                                               

                        

   315sin315cos6120sin120cos4 ii   

 

ii 244,4244.4464,32   

 

 

i779,0244,2    

 

  (3) 

    [30] 

 

 

 

 

 

 

 

✓ 

 

 

✓ 

 

                 
 

 

 
 

√ 
 

 

√ 
 

√ 
 

√ 
 

√ 
 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 

√ 
 

√ 
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QUESTION 3 

 

3.1 3.1.1 1p                                                                                                                         

5q  

5
12





a
y    at   4,2  

 

5
12

4 



a

   (For substituting x and y) 

 

 

3a   

 

  (4) 

 

 3.1.2 Ry and 5y                  (Accept any correct notation)     (1)     

 

3.2 3.2.1  

 
4

17
4

2

1 2  xxy     

                                                                                                 

 

 
4

17
444

2

1 2  xxy  

 

 

 
4

17
22

2

1 2
 xy  

 

 
4

25
2

2

1 2
 xy     (Give full marks for answer only) 

 

  (4) 

 

 3.2.2 

4

17
2

2

1 2  xxy                                                                                                      

 Let 0x  
4

17
y  

Let 0y  

4

17
2

2

1
0 2  xx  

 

17820 2  xx  

 

    
  22

172488
2




x                  or 

4

2008




x  

 

536,1x        536,5x  

 

  (4) 

✓ 

 
✓ 

 

✓ 

 

 

✓ 

 

✓            

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

√ 

√ 

 

✓ 

 

 

































2

1

2

4

17

2

1

4

2

22

x
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 3.2.3    

 

                                              
 

 

 

 

  (4) 

 

 3.2.4 25,6y             ]25,6;(     (1) 

 

 3.2.5 Continuous    (1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

✓ 

 
✓ 

 

✓ 

 

shape✓ 

√ 
 

✓ 

 

√ 
 

x-intercept half each 
 
y-intercept✓ 

 

✓ 

 

TP✓ 
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3.3 3.3.1    

 

                                                                               
      (5) 

 

 3.3.2 Shade feasible region on the graph             (Allow one mistake only)                                                                             (1) 

 

 3.3.3  

( 15x  & 30y  )Maximum  (1 mark for boundary search) 

yxP 3,02,0max   

   303,0152,0 P           

12P               (Carry forward incorrect x and y) 

 

 

  (4) 

 

 

3.4     01412
22
 xx                                                                                                    

  0124144 22  xxxx  

 

0484144 22  xxxx      

 

0312 x          (Carry forward – one mistake only) 

 

312 x ✓ 

 

4

1
x   

 

  (5) 

✓ 

 

✓

                
 

 ✓ 

 
✓ 

 

✓ 
 
✓ 

 

✓ 

 

 
 

✓ 
 
✓ 

 

✓ 
 
✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

45 √ 

√ 

√ 

√ 
45 
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3.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

xxxx  22 8202052    

 

    0151910 2  xx  

                                                                                                        

a

acbb
x

2

42 
  

    
 102

151041919
2


x  

20

96119 
x  

 

6.0x          or  5.2x  

 

  (4) 

 

 
3.6 

 

 

 

 

 

 

 

 

 

 

 

 

 

265  xy                                                                                                                     

1072  xxy  

 

107265 2  xxx  

 

02651072  xxx  

036122  xx               (Carry forward one mistake only) 

 

   066  xx              (Any method - could have used quadratic formula) 

 

6x   and 4y           

 

 4,6  

 

  (5) 

 

3.7 

y

xyx

yx

yxy 




 2

22

2

       

 

 

 
  

 
y

yxx

yxyx

yxy 





     

 

 

 

x   

 

 

 

  (3) 

 

 

 

 

 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓           

✓ 

 

✓ 

✓ 

✓ 

√ 
 

✓ 

✓ 

√ 
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3.8  
1

11






xy

y
yx                                                                                                          

LHS     =

1

1












y
x  

           =

1

1









 

y

xy
 

             
1


xy

y
                                                                                             

         

 LHS=RHS 
 

Or 

 

 

y

xy

y
x

yx

yx

1

1

1

1

1
1

11

















 

1


xy

y
  

 
 LHS=RHS 

 
 
 

 

  (4) 

 

[50] 

 
 
  TOTAL:  100 

 

✓ 

 

✓ 

 

✓ 

 

 

✓ 

 

✓ 

 

✓ 

 

 

✓ 

 

✓ 

 


