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Q2c  8
3 =z , one obvious solution is 2=z , the other two 

solutions lie on the circle of radius 2 centred at the origin. The 
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3

ii +=+  (de Moivre’s theorem) 

.: θθθθ 23
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Q3b   
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Q3dv  ( )1222 −= eab , 1
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a

b
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also the two branches of the general hyperbola become a vertical 
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Q4bi  °=∠+∠ 180ADCABC  (opposite angles of a cyclic 

quadrilateral) 

°=∠+∠ 180ADCADG  (supplementary angles) 

°=∠+∠ 180AFGABC  (co-interior angles) 

.: °=∠+∠ 180AFGADG , .: FADG is cyclic. 

 

Q4bii Alternate angles are equal. 

 

Q4biii  FADG is cyclic, .: GADGFD ∠=∠  

From part ii, AEDGFD ∠=∠ , .: AEDGAD ∠=∠  

.: GA is a tangent to the circle ABCD because the angle between 

GA (tangent) and AD (chord) equals the angle in the alternate 

segment. 
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Q5aiii  
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.: the same time for Jac’s speed to double and Gil’s speed to 

halve.  
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( ) 0222222 =−++ bacmxaxb  

( ) ( ) ( ) 02 22222222 =−+++ bcaxmcaxmab  

Only one point of intersection, 0=∆ ,  
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Q8bi  Pr(each ball is selected exactly once)
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7

!6

7

!7
==  

 

Q8bii  Pr(at least one ball is not selected)  

−= 1 Pr(none is not selected) 

−= 1  Pr(each ball is selected exactly once) 

6
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!6
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Q8biii  There are 6
7C  ways to select 6 different balls out of 7, 

and 1
6C  ways to select the remaining ball out of the 6 already 

selected balls. The 7 balls can be arranged in 
!2

!7
 ways.  

.: Pr(exactly one of the balls is not selected) 
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Q8ci  β is a root of ( ) 01
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1 ... aaaa
n

n
n

n
n −−−−−= −
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1 ... aaaa n
n

n
n ++++≤ −

−
−

− βββ  

01
2

2
1

1 ... aaaa
n

n
n

n ++++= −
−

−
− βββ  

MMMM nn ++++≤ −− βββ ...21  

.: ( )1...21 ++++≤ −− ββββ nnn M  

.: ( )1...
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++++≤
−−

ββββ
nnn
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Q8cii  M is the maximum value of 1−na , 2−na , …, 0a . 

If 10 << β , M+< 1β  since 0>M . 

If 1>β , ( )( )1...11
21
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−−

βββββ
nnn
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−
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β

β

β

β
ββββ

nn
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MMM  

.: 
1

1
−

<
β

M
, M<−1β , .: M+< 1β  

.: for any root β  of ( )zP , M+< 1β  

 

Q8d  ( ) ∑
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1
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∑
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k

k

n

k

n x
x

c

c

c

xS

0

1
 which is 

in the form of ( )zP . 

Let M be the maximum value of 
n

k

c

c
.  

Given nk cc ≤ , .: 1≤
n

k

c

c
, .: 1≤M . 

For any root 
α

αβ
1

+=  of 
( )

0=
nc

xS
, M+< 1β  

.: 21
1

≤+<+ M
α

α  

.: 4
1

2
2

<








 +

α

α
, ( ) 222

41 αα <+ , ( ) 041
222 <−+ αα  

.: ( ) 01
22 <−α  

No real α can satisfy the last inequality, .: 
( )

0=
nc

xS
 and hence 

( ) 0=xS  has no real solutions. 
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