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8 Let F be the foot of perpendicular from A to the plane P2.   

Equation of line AF is given by  
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Hence ( )2,10, 2−  is the reflection of ( )3,10,3− in P2 . 

 

When the planes intersect, 
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A ( )3,10,3−  is on P1, B ( )2,10, 2−  lies on plane P3.            

Line L also lies on P3.   

Therefore the vector 
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Equation of plane P3 is given by:   
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area of shaded rectangle  < Area under the curve from x= n to x = n+1 
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Drawing similar triangles as shown above, 

 Sum of area of rectangles < actual area under curve   
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By drawing rectangles as shown above, 

Sum of area of rectangles > actual area under curve   
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1 2 8 5

arg( )
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w
π π π π 
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 
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w
π π π  

= − =  
  
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nw  is real if sin 0 least positive integer n = 3
3

nπ
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k w e
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 
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(a) Since  1 12
n n n

e
u u − −

− =   ( )1 1
2 2 2

N N

n n n
n n

e
u u − −
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 
⇒ − =  

 
∑ ∑  
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e
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       +    3 2 22

e
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        +    1 12
N N N

e
u u − −
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1 2 3 1

1 1 1 1

2 2 2 2
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 
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−
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   
−           ⇒ − = = −          −  
  
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1
1

1
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N

N

e
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−  
⇒ = − +     

 

1
11 1

10 2

N

N

e
u e

−
 

⇒ = −  
 

   

1
1

11 10
10 2

N

N

e
u

−  
⇒ = −  

   
   

nu  is a convergent sequence as 

1
1

0
2

N −
 

→ 
 

 as N → ∞  
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(b) 

(i) 

[ ]1 1

1 1

4 4
b a= = ;    

[ ]2 1 2

1 1 1 1 1

4 4 1 1 2 3

2

6
b a a= + = + =

+

  =  
    

[ ]3 1 2 3

1 1 1 1 1 3

4 4 1 1 2 1 2 3 8
b a a a= + + = + + =

+ + +

 
  

             

2 2
n

n

n
b =

+
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(b) 

(ii) 

Let nP  be the statement 
2 2

n

n

n
b =

+
 

When n = 1, LHS 1

1

4
b= =  ,     RHS 

1

4
=   

 
1

P∴  is true. 

Assume that kP  true for some ,   1k k
+

∈ Ζ ≥ .    i.e.  Assume  
2 2

k

k

k
b =

+
 

For  n = k +1,  we want to prove 1

1

2 4
k

k

k
b +

+
=

+
 

LHS  ( )
1

1

1

4

k

r

r

a
+

=

= ∑ 1
1

1 1

4 4

k

r k
r

a a +
=

= +
 
∑ 

 
     

  
( )

1 1

4 1 2 3 1
kb

... k
= +

+ + + + +

 
 
 

  

            
( )( )

1 1

1 22 2 4

2

k

k kk
= +

+ ++

 
 
 
 
 

     

  
( )( )

1

2 2 1 22

k

k k k
= +

+ + +
    

            
( )

( )( )

2 1

1 22

k k

k k

+ +
=

+ +
   

           
( )

( )( )

2
1

1 22

k

k k

+
=

+ +
           

( )1

2 4

k

k

+
=

+
 = RHS 

kP∴ is  true 
1k

P
+

⇒  is true 

Since P1 is true and Pk is true ⇒ Pk+1 is true, by the principle of Mathematical Induction, Pn 

is true for all n ∈ΖΖΖΖ 
+
. 

 


