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Section A [45 marks] 

Answer all questions. 

1. Given that 24)(f 23  bxaxxx , and  22x is a factor of  xf . 

Find the values of a  and b .        [3] 

Hence, solve the inequality 012222 23  xxx .     [4] 

 

2. Expand   1
2


 x as a series in ascending powers of 

x

1
, stating the first our terms an 

the range of values of  x for which the expanding is valid.    [6] 

 

3. A system of linear equations is given by  

647

2323

22







kzyx

zyx

zyx

 

where k is a real numbers. Write its augmented matrix.     [1] 

Find the value of k if the system of linear equations has no unique solutions. [2] 

With this value of k , reduce the augmented matrix for the system to row-echelon 

form.           [3] 

Suggest a general solution for the system of linear equation.    [2] 

4. The complex numbers z and w are such that 2z , 12w , arg  
4

π
z and arg

 
6

π
w . 

(a) Find the modulus and argument of
2z

w
.      [4] 

(b) Find the value of a  if bia
z

w


2
 is totally imaginary, where a  and b are real 

numbers.          [3] 

(c) Use the De Moivre’s theorem, evaluate .

6

2 








z

w
     [4] 

5. Given that P is a moving point such that the sum of the distances from two fixed 

point  4,0A  and  12,0B  is 10 units. 

State the shape of the locus of P as P moves, and express the equation of the locus in 

standard form.          [4] 

Sketch the locus of P .        [3] 



6. The equations of two intersecting lines are given by 

 2kjiji2  r  and    kj2ik-j2i2  tr  

(a) Determine the coordinates of the point of intersection of the two lines.  [3] 

(b) Find the angles between the two lines.      [3] 

 

 

Section B [15 marks] 

Answer one question only. 

You may answer all the questions but, only the first answer will be marked. 

 

7. Express 
14

1
)(f

2 


r
r in partial fractions.      [4] 

Evaluate 
     

...
75

1

53

1

31

1
        [6] 

Simplify
22 4

1

14

1

rr



.        [1] 

Hence, deduce that
2

1

1000

1
...

6

1

4

1

2

1
2222
 .     [4] 

 

8. Two planes 1π  and 2π have vector equations   2kj3i5r  and 

  6k3j9ir   respectively. 

(a) Find the unit vector which is parallel to both planes.    [4] 

Hence, find a Cartesian equation for the line of intersection,  , of the two planes. 

           [3] 

(b) Find the angle between these two planes.      [3] 

(c) The planes 
3π  has equation   6kjir  ba , where a  and b are real numbers. 

Find the values of a  and b given that the 3 planes 1π , 2π  and 
3π  intersect in the 

common line  .         [5] 
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1. 

     6.224
223  xxbxaxxxf  

  

B1 Identify the factor 

 6x  

         =   6442  xxx  

         = 24202 23  xxx  

 

M1 

 

Complete expansion 

         20,2  ba  A1 CAO 

Let        12222 23  xxxxg  

    122  xxfxg  

                   626.2
2

 xxxxg  

 

 

 

M1 

 

 

 

Common factor 

 6x  

                  226
2
 xxxg  

                 22226  xxxxg  

 

M1 

 

Conjugate factors 

For   :0xg  D1 Cubic curve with 

conjugate roots 

2222  x  or 6x  A1 Must have ‘or’ 

 

2. 

 
1

1
1

2
2























x
xx  

               =

1

2
1

1




















xx
 

 

 

 

M1 

 

 

 

Expression in 

x

1
 

=   
      

...
2

!3

211112

!2

1112
11

1
32


































xxxx
 

M1 Expansion till 

four term 

= 







 ...

842
1

1
32 xxxx

 
A1 Correct 

expansion 

= ...
8421

432


xxxx
 

A1 CAO end with 

sign (-) 

The expansion is valid for 2or221
2

 xxx
x

 
B1 

A1 
For 1

2


x
 

 

 

 

 



3. 





















6

2

2

47

323

112

k

 

B1 CAO  

No unique solution: Det 0

47

323

112























k

 

               0
47

23
1

7

33
1

4

32
2 






kk
 

                     01412121311222  kk  

                                                                     5k  

 

 

 

 

 

M1 

A1 

 

 

 

 

 

Any correct method. 

 

     

















































0

2

0

000

310

211

RRR2R

R2R3R

6

2

2

547

323

112

3311

112

221

RRR  

M1 

M1 

A1 

2 Zeros below  1,1  

Zeros below  2,2

 3,2  

3R all zero. 

Let 2323:  tyzytz  

              txzyx  202  

M1 

A1 

Correct on ‘his’ 

CAO or equivalent 

4. 

(a) 3
2

12
22


z

w
 

M1 

A1 

Any equivalent 

method 

CAO 

      
3

π2

4

π
2

6

π
arg

2



















z

w
 

M1 

A1 

Any equivalent 

method 

CAO 

(b) Let kibia
z

w


2
 

            kibiai 









3

π2
sin

3

π2
cos3  

                                       0
3

π2
cos3  a  

                                                          
2

3
a  

 

 

M1 

 

M1 

 

A1 

 

 

‘his’ polar form 

 

‘his’ real 

part=0 

CAO 



6

2 








z

w
=

6

3

π2
sin

3

2π
cos3 
















 i  

               = 

























3

π2
6sin

3

π2
6cos36 i  

               =   01729 i  

               = 729  

 

M1 

M1 

M1 

 

A1 

 

 

 6formpolar  his

for 
63  

Correct on ‘his’  

 

CAO 

 

5. 

Ellipse B1 CAO 

5102  aa  B1 CAO 

3,4  bc  B1 CAO (both) 

 
1

925

8 22


 xy

 
B1 CAO 

         0,3V,0,4F,0,8C,0,12F,0,13V 2211

 

 

 

 

D1 

 

 

D1 

 

D1 

 

 

 

Shape of 

ellipse ( major 

axis-y) 

Label all 5 

points 

 

All correct. 

6. 











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























2

1

1

0

1

2

:1 r  







































1

2

1

1

2

2

:2 tr  

 

 

 

 



For int. point: 

 

 

 312

2221

122

1

22

2

2

1

2





















































t

t

t

t

t

t













 

 

M1 

 

1:)1()2(  t  and 1  

From (3):     consistent1112   

M1 Attempt to 

solve   and t  

   2,0,1

2

0

1

2

1

1

1

0

1

2

























































 TOT  

 

A1 

 

θcos6.6

1

2

1

2

1

1





































 

θcos6.6221   

6

221
θcos


  

56.33  

M1 

 

 

 

M1 

A1 

For 6 and 

Scalar product 

7. 

 
   12121212

1

14

1
f

2 











r

B

r

A

rrr
r  

B1 CAO 

2

1
,

2

1
 BA  

M1 

A1 

Show working to find 

either one (A or B) 

Both (CAO) 

  














12

1

12

1

2

1
f

rr
r  

A1 CAO 

        


 


1 1212

1
...

75

1

53

1

31

1

r rr
 

                             = 













 12

1

12

1

2

1lim

1 rrn

n

r

 

M1 

 

M1 

Sub ‘his’ partial 

fractions 

Using Correct limit 

notation 

                             =



































 12

1

12

1
...

5

1

3

1

2

1

12

1
...

5

1

3

1
1

2

1lim

nnnn
 

 

M1 

 

List ‘his’enoughterms 

for difference method 

=   



















 12

1

2

1
1

2

1lim

nn
 

 

M1  

‘his’correct reduced 

form 



= 0
2

1
  

 

M1 

 

Must show the ‘0’ 

=
2

1
 

 

A1 

 

CAO 

 144

1

4

1

14

1
2222 


 rrrr

 
 

M1 

 

Since 
  2222 4

1

14

1
0

144

1

rrrr






 

 

A1 

 

Reason & conclusion 














1

2
1

2
4

1

14

1

rr rr
 

 

M1 

 

 





1

2
2

1

2

1

r r
 

 

M1 
Sub ‘his’ 



 1
2 14

1

r r
 

2

1

1000

1
...

6

1

4

1

2

1

2

1
...

6

1

4

1

2

1

2222

222





 

 

A1 

 

Reason & conclusion 

 

8. 

 12352

1

3

5

:π1 

















 zyxr  

 26396

3

9

1

:π2 





















 zyxr  

  

a) 

391

135

3

9

1

X

1

3

5











































kji

 

            =  




























































3

1

0

16

48

16

0

345

115

99

. 

M1 

 

M1 

 

A1 

 

 

 

For 21X nn  

 

Attempt to apply 

Cross product 
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