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2 2 2 2

2 2 2 2

2 2 2 2 2 2

2 2 2

2 2 2 2 2 2

2 2 2

(a) 1 ( ) 2 2 2

But ( ) 0, 2 2 ,  since 

Similarly, 2 2  and 2 2 ,

since .

1 2 2 2

2 2 2

5 3 .

a b c a b c ab ac bc

a b a b ab a a b

a c ac a b c bc b

a b c

a b c ab ac bc

a b c a a b

a b c

        

      

     

 

      

     

  

 

   

 

 

 

(b) (i) 1 2 cis ,
4

(1 ) 2 cis 2 cos sin
4 4 4

1 2 cis ,
4

(1 ) 2 cis
4

2 cos sin
4 4

2 cos sin ,  since cos  is even, 
4 4

sin  is odd.

(1 )

n n
n

n
n

n

n

n

i

n n n
i i

i

n
i

n n
i

n n
i x

x

i



  





 

 

 

 
     

 

 
   

 

 
    

 

    
       

    

 
  

 

   (1 ) 2 2 cos
4

(ii) (1 ) ...
0 1 2 3 4

(1 ) ...
0 1 2 3 4

If  is a multiple of 4, the last term in each of the 

above expr

n
n

n

n

n
i

n n n n n
i i i

n n n n n
i i i

n


  

         
               

         

         
               

         

 

essions is + .

(1 ) (1 )
... .

0 2 42

... 2 cos
0 2 4 4

n n

n

n

n

n n n ni i

n

n n n n n

n



 
 
 

         
            

       

       
            
       

 

 
 
 
 
 

 

4

4

2

If  is a multiple of 4, let 4 ,cos cos
4

1 if  is even, or 1 if  is odd.

cos ( 1) ( 1) .
4

... ( 1) 2 .
0 2 4

(c) (i) Resolving the forces

vertically, 

n
k

n n

n
n n k k

k k

n

n n n n

n

kv mg T






 

 

    

       
             
       

 

 

2 2

2

2
2

2

2 2 2

2 2

2

2

22 2

sin (1)

horizontally, cos (2)
cos

(1) gives sin (3)

(2) gives cos (4)

(3) sin
.

(4) cos

(ii) sin cos 1 sin .

sin sin 1 0

4
sin

2

mv mv
T

r

kv mg

T

mv

T

kv mg k g

mv m v

k k

m m

m

k

m m
mk k














  

 



 







   

  

  

  
  





   

 



 
2 2

2

2 3 2 2

2 2

4
.

2

sin
(iii) Let ( ) sec tan .

cos

( ) sec tan sec sec (tan sec )

For ,sec 0, ( ) 0, ( ) is
2 2

increasing.

sin
(iv) When  increases,  increases,  

cos

decreases (since 

k m

k

f

f

f f

g

v


  



      

 
   






 

 

    

      









 2 is a constant),  increases
k

v
m


  

   



 [Terry Lee] HSC Ext 2 2014 Solutions 

 

 Page 6 
 

Question 16 
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