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x2 + kx + k
=  (3


x2 + kx + k + 3
=  0

The equation has real roots if


k2 ( 4(k + 3)
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k2 ( 4k ( 12
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	Let S(n) be the statement


“

”.

When n = 1, 
L.H.S. = 
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R.H.S. = 
(
S(1) is true.

Assume S(k) is true.

i.e.
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, to both sides,
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(
S(k + 1) is true.

By mathematical induction, S(n) is true for all positive integers n.
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(1 – x + x2)n
=  1 – nx( 1 – x) + 

x2 (1 – x)2 – (


=  1 – nx + 

x2 + (
From the given,


n + 


=  36


n2 + n – 72
=  0


(n – 8)(n + 9)
=  0


n
=  8  or  –9  (rejected)

(
n
=  8
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	4
	Let C be (x, 0).


mAB
=  

  =  4


mAC
=  


(
(BAC
=  45(

tan (BAC  =  


=  1

i.e.



=  (1


x
=  (3  or  
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C is ((3, 0) or 

.
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	5
	Let the equation of L be


(7x + 7y ( 24) + k(x ( y)
=  0

(7 + k)x + (7 ( k)y ( 24
=  0

(
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98 +2k2
=  100


k2
=  1


k
=  (1

(
The equation of L is  4x + 3y ( 12 = 0  or  3x + 4y ( 12 = 0.
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	6
	Let the required equation of tangent be


2x + y + C = 0 .


C2:  x2 + y2 + 10x ( 2y + 6
=  0

i.e.
(x + 5)2 + (y ( 1)2
=  20

(



= 
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C ( 9
=  (10

(
C 
=  (1  or  19

i.e.
The required equations are



2x + y ( 1 = 0  and  2x + y + 19 = 0.
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	(a)
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(b)



=  (2i ( 6j) ( ((4i + 3j)



=  6i ( 9j
(
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	(a)

L.H.S.
=  




=  




=  




=  




=  tan2 




=  R.H.S.


	1

1

1

1

1

1
	

	
	(b)
(i) From the given, we have





(
tan (( + ()
=  




=  




=  1


(ii) If ( and ( are acute angles, then  0 < ( + ( <  180o.

(

tan (( + ()
=  1


gives
( + (
=  

.
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	(a)
C
=  




=  



D
=  




=  


(b) 
Area of (ABC
=  




=  32 ( 



Area of (BCD
=  




=  


(c)
32 ( 


=  






=  0

r2 ( r ( 2
=  0
(
r
=  2  or  (1  (rejected)
(
r
=  2
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	10
	(a) centre of C1  =  G1  = ((6, 3) 
radius of C1  =  r1  = 5
centre of C2  =  G2  = (6, (6) 
radius of C2  =  r2  = 10

distance between the centres  =  G1G2
= 




=  15
and
r1 + r2
=  15
Thus,
G1G2
=  r1 + r2.
· C1 and C2 touch each other externally.
(b)
(i)
The required equation of the common tangent is

(x2 + y2 + 12x ( 6y + 20) ( (x2 + y2 ( 12x + 12y ( 28) = 0

24x ( 18y + 48 = 0
i.e.
4x ( 3y + 8 = 0
(ii) The equation of the line G1G2 is

y ( 3
=  

(x + 6)
i.e.
3x + 4y + 6
=  0
Solving  

,
we have x = (2,  y = 0.
· The coordinates of T = ((2, 0)
OR
(
GT : TG  =  5 : 10  =  1 : 2

(
The coordinates of T
=  





=  ((2, 0)
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	(a) (i)



=  
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[(4i + 2j) + (2i + 4j)]



=  3i + 3j
(
ON : NA  =  3 : 1

(
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cos (AMN
=  
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(ii)  If BH ( NM,

then 

= 0
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