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Multiple choice questions (10 marks).                 Marks 

Allow 15 minutes for this section 

 

Use the multiple-choice answer sheet for Q1 to 10 

 

1. 3  + i   expressed in modulus argument form is: 

 (A) 
4

2


cis       (B) 
6

2


cis  

 (C) 
3

2


cis       (D) cis2  

2. The parametric equations of the hyperbola 1
2

)3(

4

)1( 22





 yx

 are:   

 (A)  tan23,sec21  yx  

(B)  tan23,sec21  yx  

(C) )3tan(2),1sec(2   yx  

(D)  tan21,sec23  yx  

 

3. P represent the complex number p = 1 + 2i on an Argand diagram. Given that PQR 

 is an equilateral triangle whose centre is at the origin O. Find the complex number q,    

 represented by the point Q. 

     

 

(A)  
2

)23()321(  i
   (B) 

2

)23()321(  i

  

 (C) 
2

)33()231( ii 
   (D) 

4

)23()321( ii 
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4. Which pair of equations gives the asymptotes of 144169 22  yx  

 (A) 
3

4x
y   

 (B) 
3

4
y  

 (C) 
16

9x
y   

 (D) 
4

3x
y   

5. Factorize 1224  xx over the complex field.           

 (A) )3)(3)(4( 2 ixixx   

 (B) )3)(3)(2(  xxix  

 (C) )3()3()2()2(  xxixix  

 (D) )3()3()2()2( ixixxx   

 

6. The locus of z is represented by the circle in the Argand diagram below.  The centre  

            and radius of the circle are: 

     

(A)  
2

3

2

3
,0 














randC    (B) 

2

3

3

3
,0 














randC  

 

(C)  
3

32

3

3
,0 














randC    (D)  

3

32
3,0 randC  
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7. The sketch of )(xfy   is shown.  

     

  

The graph which represents )(2 xfy   is: 

(A)              (B)   

                        

      

(C)              (D) 
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8. The length of the latus rectum of the hyperbola 1
425

22


yx

 is:    

 (A) 
25

8
 

 (B) 
25

8
  

 (C) 
25

4
 

 (D) 
5

8
 

 

 

9. Given 4x
3
 + 3x – 2 has a rational zero, find all other zeros. 

 (A) 
4

151

2

1 i
and


        (B)     

2

151

2

1 i
and


 

 

 (C) 
4

151

2

1 i
and


       (D)     

4

151

2

1 i
and


 

 

 

10. If  and,  are the roots of the equation 0652 23  xxx , the value of 

 )1)(1)(1(    is: 

 (A) 12      (B) - 6 

 

 (C) 15      (D) 8 
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Question 11 (15 marks) Use a SEPARATE writing booklet.          Marks 

 

(a)  Evaluate i23              1 

 

(b) Express in the form iyx  , where x  and y are real 

  
________

)4()43( ii               2 

 

(c)   

    

In the Argand diagram OAB is isosceles and right angled at A. 


AB  represents  

the complex number α 

 

(i) What complex number corresponds to the vertex A?        1 

 

 

(ii) What complex number correspond to the vertex B?                   1 

 

 

(iii) Show that the area of OAB is  
2

1 __

 .         1 

 

 

 

Question 11 continues on page 7 
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(d) The complex number z is given by: 

  
i

i
z






1

1
1  

(i) Express z in modulus-argument form.         2 

 

 

(ii) Hence find z
5 

 in the form x + iy, where x and y are real.       2 

 

(e) In the Argand diagram below the shaded region is a part of a quarter of a circle     5 

 whose centre is A and its radius is AO. Find the conditions that should be  

            satisfied by the complex numbers Z which represents the shaded region.  

 

       

 

 

 

End of Question 11 

 

 

 

xy 3  

043  yx  
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Question 12 (15 marks) Use a SEPARATE writing booklet.          Marks 

 

(a)  The equation 0122 23  xx  has roots  ,  and  .                   3 

 Find the equation with roots 33 ,   and 3 . 

      

(b) The graph of function 29)( xxxf   is given below (on page 9).  

 α) Find the co-ordinates of the stationary points and x-intercepts.      3 

 Then copy or trace the graph into your writing booklet and mark all 

 the important features. 

 

  β) Use the graph of )(xf  to sketch each of the following on a separate 

    number plane          

 

(i)   y = f (-x)            1 

 

 

(ii) y = 
)(

1

xf
            2 

 

 

(iii) y = )(xf             1 

 

 

(iv)  2
)(xfy              2 

 

 

(v)  )(xfey              3 

 

 

Question 12 continues on page 9 
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End of Question 12 
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Question 13 (15 marks) Use a SEPARATE writing booklet.          Marks 

 

(a) Find the equation of the locus of a point P(x, y) such that its distance       3 

from the point  S(ae, 0) to the line 
e

a
x   is in the ratio 1:e  where 1e . 

 

 

 (b) For the hyperbola  2045 22  yx : 

 

(i) Find the equations of the asymptotes                     1 

 

 

(ii) If the point )tan5,sec2( P  lies on this hyperbola prove that the     3 

equation of the tangent to the hyperbola at P is .1
5

tan

2

sec


 yx
 

 

(iii) If the tangent cuts the asymptotes at L and M,  prove that LP = PM.     4 

 

(iv) Prove that the area of triangle OLM is independent of the position of P,      4 

 

where O is the origin. 

 

 

 

 

     End of Question 13. 
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Question 14 (15 marks) Use a SEPARATE writing booklet.          Marks 

 

(a) The polynomial P(z) has the equation P(z) = z 
4
 – 5z 

3
 + 7z 

2
 + 3x – 10      2 

 Given that z – 2 + i is a factor of P(z), express P(z) as a product of factors  

            with real coefficients.           

 

 (b) Let ,)( 3 dctttf  where c and d are constants.          

 Suppose that the equation 0)( tf  has three distinct real roots, 32,1 tandtt . 

(i) Find 
321 ttt  .            1 

 

(ii) Show that  .2
2

3

2

2

2

1 cttt            2 

 

(iii) Since the roots are real and distinct, the graph of  )(tfy   has two      4 

turning points, at  ut   and  vt  , and  0)(.)( vfuf . 

 

Show that  .0427 32  cd  

 

 

 

 

(c)  

(i) Suppose that k is a double root of the polynomial equation 0)( xf .     2 

Show that 0)(' kf . 

 

 

(ii) The polynomial 1)( 67  bxaxxP  is divisible by 2)1( x . Find the     2 

coefficient a  and  b . 
 

 

(iii) Let 
2462

1)(
432 xxx

xxE  . Prove 0)( xE  has no double root     2 

 

 

 

End of Question 14 
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Question 15 (15 marks) Use a SEPARATE writing booklet.          Marks 

 

(a) The ellipse E, is given in terms of the complex number z  by:       2 

1033  zz . Find the Cartesian equation of E.     

 

(b) Find the integral  ∫
   

√    
                                    2 

 

 (c) (i) Show that the tangent to the rectangular hyperbola 2cxy   at the point      2        










t

c
ctT ,  has equation ctytx 22   . 

 

 (ii) The tangents to the rectangular hyperbola  2cxy   at the points 








p

c
cpP ,  

  and 








q

c
cqQ , , where 1pq , intersect at R.  

 

α) Find the equation of the locus of R.                   3 

 

β) State any restriction on the values of x for this locus.     1 

 

(d)  

    

 In the diagram, AB is the diameter of the circle, and BAC = θ. 

(i) If the area of the shaded region is one third of the area of the circle,  

show that   


 2
3

2sin             3 

 

(ii) Show graphically that this equation has only one solution.       2 

End of Question 15 
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Question 16 (15 marks) Use a SEPARATE writing booklet.          Marks 

 

(a)  Given that yxyxyx cossin2)sin()sin(          3 

and yxyxyx coscos2)cos()cos(   and by using the fact that 

A + B + C =   for triangle ABC: 

Show that 
2

cot
coscos

sinsin C

BA

BA





 

 

(b) Let 














01

2
0

sin

)(

xfor

xfor
x

x

xf



 

 (i) Find the derivative of  
2

0)(


 xforxf  and prove that )(' xf      2 

  is negative in this interval. 

 (ii) Sketch the graph of   y = f(x) for
2

0


 x  and deduce that      2 

  


x
x

2
sin    in this interval 

 

 

(c) Let 
7

2
sin

7

2
cos


 i . The complex number 42    is a root 

 of the quadratic equation 02  baxx , where a  and  b are real. 

 

 

(i) Prove that 0.........1 62   .         2 

 

 

(ii) The second root of the quadratic equation is  . Express   in terms     1 

of positive powers of  . Justify your answer. 

 

 

(iii) Find the values of the coefficients a  and  b .         2 

 

 

(iv) Deduce that    
2

7

7

3
sin

7

2
sin

7
sin 


.        3 

 

END OF EXAMINATON 
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Extention 2 Mathematics-2014 Half yearly solution 

 

1.  B  2.  A  3.  A  4.  D 

 

5.  C  6.  B  7.  B  8.  D 

 

9.  C  10.  D 

 

 

 

Question 11 (15 marks) 
 

a)  i23  = 1349   

 

 

b) 
________

)4()43( ii   = )4)(43( ii   

      
i

ii

198

416312




 

 

c)  

 (i) 

              
i

ABiAO






 

 

            iOA 


  correspond to vertex A. 

 

(ii)  

          

Bvertextoscorrespondi

i

OAABOB

)1( 








  

 

(iii) 

          













.
2

1

),(
2

1

2

1

2
ABOAisoscelesisOAB

ABOAA

 

 

 

 

 

 

d)  (i) 

1 mark each 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

1 
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i

ii

i

i

ii

i

i


















1

)1)(1(

)1(2

1

11

1

1
1

 

 

         
4

2


cisz   

 

(ii)  

 

i

i

cisz

44

2

1

2

1
24

4

5
)2( 55
















 

e) 

Point of intersection:  sub. xy 3 into 

043  yx  

                                 

1

44

043.3







x

x

xx

 

   and      3y  

 

Radius = 213   

 

    m1 = tan
- 1

 ( 3 )   m2 =  tan
- 1

 









3

1
 

          =   
3


           =  

6

5
       

 

    The conditions which satisfy the complex number z 

in  

            the region are: 

 

    im z 1 ,       231 z    and    
6

5
arg

3


 z  

 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

1 

finding correct 

answer for 

point of 

intersection 

 

 

1  

Correct radius 

 

 

 

1 

correct 

gradients 

 

 

 

 

 

2  

for three 

correct 

conditions 
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Question 12 

(a) 33 , yxthenxyLet             

 

Sub.   x   into        2x
3 
- 2x

2
 + 1 = 0 

 

           

 

01648

,

01648

816128

8)12(

212

0122

23

333

23

223

23

3
2

3
23

3















yxx

isandrootswithequationThe

yyy

yyyy

yy

yy

yy



 

 

 
                   

 

 

b) 

              
 

(i) 

 

 

 

 

1 

correct 

substitution of x 

 

 

 

1 

simplifying 

 

 

 

 

 

 

1 

correct answer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

both x-intercepts 

 

 

 

 

2 

Correct values of 

x & y 

coordinates 

of max & min 

points. 
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(ii) 

 

           
 
(iii) 
 

          
(iv) 

 

 

 

 

 

1 correct shape 

& locations of 

max & min 

points 

  

 

 

 

 

 

 

 

 

 

 

 

1 correct shape 

 

 

1 

correct 

approximation 

values of max & 

min points 

 

 

 

 

 

 

 

 

 

 

1  

correct shape & 

 values of max 

points 
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(v) 
     
 

  

 

 

 

 

 

1 correct shape 

 

 

1 

The graph must 

be below 

original graph 

for y <1 

 

 

 

 

 

 

 

 

 

 

 

1 correct shape 

 

 

 

1 

correct 

approximation 

values of max & 

min points 

 

 

 

1  

y-coordinates of 

both end points 

of the graph is at 

1 

 

 

 

 

Question 13 (15 marks) 
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a)                             PS = e.PM 

 

                               PS
2
 = e

2
.PM 

 

)1.(1

1
)1(

)1()1(

22

.)(

222
22

22

2

2

2

22222

22222222

2

222

eabwhere
b

y

a

x

ea

y

a

x

eayxe

aeaxxeyeaaexx

e

a
xeyaex






















 

 

(b) 

(i)  xy
2

5
  

 

(ii) 










tan2

sec5

tan54

sec25
)tan5,sec2(

4

5

0810












dx

dy
PAt

y

x

dx

dy

dx

dy
yx

 

 

Equation of the tangent at P is 

 

  

)1(1
5

tan

2

sec

)tan(sec52tan2sec5

sec52sec5tan52tan2

)sec2(
tan2

sec5
tan5

22

22





















yx

yx

xy

xy

 

 

 

 

 

 

(iii) 

For points of intersection of the tangent and the  

 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

 

1 

 

correct 

differentiation to 

find m. 

 

 

 

 

 

 

 

 

1  correct 

substitution 

 

 

 

 

1 correct answer 
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asymptotes: 

               Sub. xy
2

5
  into (1) 

 







tansec

2

tansec

2

52)tan(sec5

1
52

tan5

2

sec

21











xsimilarlyx

x

xx

 

 

 

1. xSub into (1) 

 











tansec

5

tansec

5

)tan(sec5)tan(sectansec5

1
5

tan

tansec

sec

21













ysimilarlyy

y

y

 

 

 

The mid-point of LM is: 

 









sec2

)tan(sec2

)tan(sec2)tan(sec2

)tan(sec2

2

)tan(sec2

2

22












xM

 

 









tan5

)tan(sec2

)tan(sec5)tan(sec5

)tan(sec2

5

)tan(sec2

5

22












yM

 

 

The mid-point M is the coordinate of P 

 

                         PM = LP 

 

 

(iii) 

 

 

 

 

 

 

1 

finding x-

coordinates 

 

 

 

 

 

 

 

 

 

 

 

1 

 

Finding y 

coordinates 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

finding the mid-

point coordinates of 

LM 

and conclusion 
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



tansec

3

)tan(sec

5

)tan(sec

4
22








OL

 

 

Similarly  
 tansec

3


OM  

 

 

2

5

2

5 
 OMOL mandm  

 

 

           

54

4

1

5

2

5
1

2

5

2

5

tan
2






















 

 

         
 
    

squareunits

OLOMOLMArea

52

9

54

tansec

3

tansec

3

2

1

sin
2

1

















 

 

Which is independent of the position of P. 

 

 

 

     

 

 

1 

 

Finding the length 

OL & OM 

 

 

 

 

 

 

 

 

1 

 

finding the angle θ 

 

 

 

 

 

 

 

1 

finding sinθ 

 

 

 

 

 

 

 

1 

finding the area and 

conclusion 

 

 

Question 14 (15 marks) 
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(a)  

 P(z) has real coefficient, its complex roots are in 

conjugate. 

 2 + i  is also a root. 

 

(z - 2 + i)(z – 2 – i) = z
2
 – 4z + 5 

 

By polynomial division or by inspection 2 and -1 are 

the other 2 roots. 

 

 P(z) = (z
2
 – 4z + 5)(z

2
 – z – 2) 

 

             = (z
2
 – 4z + 5)(z – 2)(z + 1) 

 

 

(b) 

 (i)  t1 + t2 + t3 = 0  (sum of roots) 

 

(ii)  

c

c

tttttttttttt

2

20

)(2)( 322121

2

321

2

3

2

2

2

1







 

 

(iii)  

        ct
dt

tdf
 23

)(
 = 0 

                  
3

c
t   

 

 

Let  uvand
c

v
c

u 
3

,
3

 

 

f(u) . f(v) = (u
3
 + cu + d)(-u

3
 - cv +d) 

 

                =    dcuudcuu  )()( 22       (1) 

 

Since  3u
2
 + c = 0,  sub 

3

2 c
u    into (1) 

 

f(u) . f(v) = 
















 dcudc

c
u )

3

2
()

3
(  

                =    
















 d

c
ud

c
u

3

2
..

3

2
.  

                =  
9

4 22
2 cu

d       Sub.    
3

c
u   

 

1  

state 2 + i  is a root 

 

1 

Finding the factors 

 

 

 

 

1 

Correct answer 

 

 

 

 

1 

 

 

 

2 

 

 

 

 

 

 

 

1 

finding u and v 

 

 

 

 

 

 

1 

finding f(u). f(v) 

 

 

 

 

 

1 

Showing sub. of 

3

2 c
u   

 

 

 

1 

showing the 
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                =  0
27

4 3
2 

c
d    Since  f(u) . f(v) < 0 

 

0427 32  cd  

 

(c) 

(i) 

     If  k is a double root of f(x)  then  (x – k)
2
 is a  

     factor   of f(x) 

 

     Let f(x) = (x – k )
2
 Q(x) 

 

     f ‘(x) = 2(x – k) Q(x) + (x – k)
2
 Q’(x) 

 

     Sub.  x = k  into f ‘(x)  

 

             f ‘(k) = 2(k – k) Q(x) + (k – k)
2 

Q(x) 

 

                      = 0  as required. 

 

(ii) 

 

 Since P(x) is divisible by (x – 1)
2
 , (x – 1)

2
 is a 

double root of f(x). 

 

      P(1) = P’(1) = 0 

 

    P’(x) = 7ax
6
 + 6bx

5
       

 

   P(1) = a + b + 1 = 0   1 ba  

 

   P’(1) = 7a + 6b = 0    (1),   sub a into (1) 

 

   7( - b – 1) + 6b = 0 

 

           b = - 7    and   a = 6  

 

(ii) 

 

Suppose k is a double root of E(x)   

 

             then  E(k) = E’(k) = 0 

 

     E’(x) = 
52

1
32 xx

x   

 

Sub. x = k into E(x) and E’(x) 

 
 

substitution of u to 

obtain the result. 

 

 

 

 

 

 

 

 

1 

finding f ‘(x) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

Using P(x) and 

P’(x) to find a & b 

 

 

 

 

1 

correct answer for 

 a & b 

 

 

 

 

 

1 

 

Using factor & 

remainder theorems 

to show the result. 
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         
52

1
32 kk

k   = 
2452

1
432 kkk

k   

 

    0
24

4


k

 

 

                0k     

 

Sub. k = 0  into E(x)           E(0) = 1 

 

  k is not a root of E(x), by factor theorem 

 

      hence E(x) has no double root. 

 

 

 

1 

Conclusion with 

explanation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 15 (15 marks) 

(a)  
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The graph of the complex number z is drawn above. 

 

       PS + PS’ = 2a       (property of ellipse) 

                      = 10 

 

   5 a        

 

By selecting P at the position shown, 

 

    OP
2
 = PS

2
 – OS

2
 

 

            = 25 – 9 = 16 

 

  4 b   

 

The Cartesian equation of the ellipse is 

 

                     1
1625

22


yx

 

 

(b) 

 

Cxx

uu

duuu

du
u

u
dx

x

x

dxduand

u
xxuLet






































2

1

2

3

2

1

2

3

2

1

2

1

)32(
2

5
)32(

6

1

10
3

2

4

1

5
4

1

5

4

1

32

1

2

2

3
32

 

(c) (i)     

           
2

22

x

c

dx

dy

x

c
y   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

correct value of a 

 

 

 

 

 

 

1 

correct value of b 

and equation of 

ellipse 

 

 

 

 

 

 

 

 

 

 

 

1 

correct 

substitution 

 

 

 

1 

correct integration 

and answer in 

term of x 
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At    x = ct      
222

2 1

ttc

c

dx

dy
  

 

Equation of the tangent at T is: 

 

     

ctytxor

ctxctyt

ctx
tt

c
y

2

)(
1

2

2

2







 

 

 (ii) 

 

Similarly the equation of the tangent at Q and P are 

 

        

cqyqx

cpypx

2

2

2

2





_ 

 

  )(2)( 22 qpcqpy   

 

      
qp

c
y




2
   sub into (1) 

 

qp

c
xpqSince

qp

cpq

qp

cp
cpx










2
1

2

2
2

2

 

 

xylinetheisRoflocustheHence

qp

c

qp

c
R















2
,

2

 

Where – c < x < 0    and    0 < x < c   ,  since pq = 1. 

 

 

(c) (i) 

Area of the circle = 2r  

 

Area of the segment = )2sin(
2

1
)2(

2

1 22   rr  

 

1 

finding ‘m’ 

 

 

 

 

 

1 

Correct equation 

of tangent 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

finding y co-

ordinate 

 

 

 

 

1 

finding x 

coordinate 

 

 

 

 

 

1 

finding locus of  

R 

 

 

 

1 

Correct 

restrictions on the 

values of x. 

 

 

 

2 

(1) 
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       )2sin(
2

1
)2(

2

1 22   rr = 2

3

1
r  

 

       










2
3

2sin

2sin
2

1

6

1

3

1
2sin

2

1
)

2

1

222

2222







rrr

rrrr

 

 

(ii) 

    

 
 

Both graphs shown only have one point of intersection. 

 

        


 2
3

2sin    has only one solution. 

correct use of 

both formulae 

 

 

 

 

 

 

 

 

 

 

 

1 

correct answer 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Correct graphs 

and explanation 

 

 

Question 16 (15 marks) 

(a) 

     Let     A = x + y   and    

 

            B = x – y 

 

 

 

 

 

 

1 
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 A + B = 2x     
2

BA
x


  

      A – B = 2y      
2

BA
y


  

 

   

2
cos

2
cos2coscos

2
cos

2
sin2sinsin

BABA
BA

and

BABA
BA







 

 

 

     

2
tan

)1(

2
cos

2
cos2

2
cos

2
sin2

coscos

sin

BA

BABA

BABA

BA

BSinA













 

 

 

Now  A + B + C = π 

 

 A + B = π – c 

 

  
2

tan
2

tan
cBA 







 

 

)1(..

2
cot

22
tan..

fromSHL

c

c
SHR

















 

 

 

 

(b) (i) 

  

2

2

2

)tan(cos

tancoscos

sincos
)('

x

xxx

x

xxxx

x

xxx
xf










 

 

expressing x and y in 

term of A & B 

 

 

 

 

 

 

 

 

 

 

1 

correct simplifying 

 

 

 

 

 

 

 

 

 

 

 

1 

Correct answer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

Correct 

differentiation 
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2

0tan0cos,02 
 xforxxandxx  

        0)(',0tan  xfhencexx  

 

 

(ii) 

  f(x) is a decreasing function for 
2

0


 x  as proven  

  above. 

           1)0(
2

2









fandf




 

 

  
 

    From the graph 
2

0
2

)(



 xforxf  

    





x
x

x

x
ie

2
sin

2sin





 

 

 

 

 

 

 

 

 

(c)  (i) 

         

1

2

7

2

7

2

7

7























cis

cisw

cisw

 

1 

correct reason 

 

 

 

 

 

 

 

 

 

 

 

1 

correct graph 

 

 

 

 

 

 

 

 

 

 

 

1 

correct reason 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

expressing w
7
 as cis 

2π 
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0)1..............)(1(

,01

56

7





xxx

ofisthatxofrootaisw
 

 

          

 01.......,1 56  xxsatisfywthenwSince  

 

           0.......1 62  www  

 

(ii) 

 

Since the quadratic equation x
2
 + ax + b = 0 has real 

coefficients therefore complex roots are conjugate.  

Hence 
__

w  is also a root. 

 

            
___

4
___

2
____

www    

         
      
 

653

3
___

45
___

26
__

,,

www

diagramthefromwwwwwwSince







 

 

 

 

(iii) 

    
)( 65342 wwwwwwa

a



 
 

 

             = - - 1       (using (i)) 

 

             = 1 

 

1 explanation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

correct answer with 

explanation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 correct answer for 

a 
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22

)20(

)2......1(

1(

)1).(1(

)).((

7

34

3624

65343324

3234

65342















w

ww

wwwww

wwwwwwwww

wwwww

wwwwww

b

 

 

                2 b  

 

(iv) 

 

  Hence the quadratic equation is x
2
 + x + 2 = 0 

 

      

2

7
Im

2

71

2

21411











i

x

 

2

7

7

3
sin

7

2
sin

7
sin

7
sin

7

3
sin

7

2
sin

7

8
sin

7

4
sin

7

2
sin

)(ImIm

,
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






































 www

Now

 

 

 

 

 

 

 

 

 

1 correct answer for 

b 

 

 

 

 

 

1 

 

Finding the roots of  

x
2
 + x + 2 = 0 

 

 

 

1 

expressing im α 

 

 

 

 

 

1  

simplifying to 

achieve the result 

 

 

 


