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Question 11 
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Question 12 

        3

0 0

(a) (i) 200sin 30 50 500,  since 10.

100 500

400.

(ii) 200cos30 0.3
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53.2 newtons.
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(iii) 1.064,  since 50 .

50

1.064

1.064
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Question 13 

 
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(a) Period , 6.

3

Let 3 cos 6 .

When 0, 2 3, 3.

3 1 cos 6 .

(b) The 2 lines intersect if there is a point that belongs to

both lines.
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Substituting 1 to (1) gives 2.

Test: Substituting 1 to (2) gives 2,  too.
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The point of intersection is 5 .

5

(c) (i) ( ) ( ) ,  by Pythagoras' theorem,a b a b x

a

 
 

 

  
  

  
        
 

   

  2 2 2 2

2

2 2

2 2 2 2

2 2 .

4 .

2 .

 is the hypotenuse, 2 , .
2

(ii) Let , 4 ,

From the result of part (i),

4 2 4 4 .

(d) (i) Let cos sin ,

cos( ) sin( )

cos

in

in

b ab a b ab x

x ab

x ab

a b
a b a b ab ab

a p b q

p q p q pq

e n i n

e n i n





 

 

    

 

 


     

 

  

 

    


 

 
 

 

4 4 3 2 2 3

4

4 4 2 2

4

4

sin ,  since cos  is even, and

sin  is odd.

2cos .

(ii) 4 6 4

4 6

2cos 2cos 4 8cos 2 6.

1
cos cos 4 4cos 2 3 .

8

(iii) 

in in

i i i i i i i i i

i

i i i i

n i n x

x

e e n

e e e e e e e e e

e

e e e e

 

        



   

 



  

  



   



 



  

    



    

   

   

 42 2
0 0

2

0

1
cos cos 4 4cos 2 3

8

1 1 4
sin 4 sin 2 3

8 4 2

1 3 3
.

8 2 16

d d
 



    

  

 

  

       

  

   

 



[Terry Lee] HSC Ext 2 2020 Solutions 

 

 Page 3 
 

Question 14 
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log ( 1) ,  where  and  are positive integers.

1

n

n

p

n n

n n n n

n

n n n

n

n
n

n

p
n p q

q

n n


 

 

 
 

 


  


 

  

( 1) .

Assume that  is even, then LHS is odd while RHS is even,

it's absurd. The argument is similar if  is odd.

log ( 1) is irrational.

q

q p

n

n n

n

n

n

  

 

  

 
 
  



[Terry Lee] HSC Ext 2 2020 Solutions 

 

 Page 4 
 

Question 15 
3 2

3

3

3

(a) (i) 1 ( 1)( 1).

If 1 is divisible by 3 then 1 is divisible by 3.

(ii) If 1 is not divisible by 3 then 1 is not

divisible by 3.

(iii) The converse is: If 1 is divisible by 3 then 

k k k k
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k

    
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 


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1 is divisible by 3.

Since  is an integer, let ,  consider these cases:

If 3 ,  then 1 (3 ) 1 is not divisible by 3.

If 3 1,  1 (3 ) (3 1) (3 1) 1 , 

which clearly is divisible by 3.
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1,  1 (3 2) (3 1) (3 1) 1

(3 2) 9 3 1 , which is not divisible by 3.

 1 is divisible by 3 only if 3 1,  i.e. 1
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1 2
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2 2
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3 3
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Question 16 
(a) (i) Let  be the tension of the string. 

Resolving the forces,

at the 2  mass, 2 2 . (1)

at the 4  mass, 4 4 . (2)

(1) (2) becomes

6 2 2 .

.
3

1
(ii) .
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1
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T
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  
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  






 
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2 1
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When 0, 0, ln( ).

1
ln .

3

3
When ln 2, ln ln 2.

2.

2 2 .

.
2

(b) (i) Using IBP, let sin (2 ), sin(2 ) .

1
4 sin (2 )cos(2 ) , cos(2 ).
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2 2 .

2
.

2 1
2

(ii) .
2 1

2( 1)
.

2 1
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4
.

5
2

.
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cos 2
sin 2
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n d
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n
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n
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n

n
I I

n

I I

I I

I d

 





    

  

 











 

     

 

 

 




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
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


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 2

2 2

2

1
2 2 2

0 0

2 2( 1) 4 2
. ... .

2 1 2 1 5 3
2 2 2( 1) 4 4 2 2

. ... . . .
2 1 2 2 1 5 4 3 2

2 !

(2 1)!

2 ( !)
.

(2 1)!

(iii) Let sin , 2cos sin .

When 0, 0. When 1, .
2

(1 ) 2 sin cos cos sin

1

2

n

n

n

n n n n

n n
I

n n
n n n

n n n

n

n

n

n

x dx d

x x

x x dx d


   
 

    


 

 



 







 

   

 



 
2 2

2
0

2 2 1
2

0

2

2

0

sin 2 sin 2

1
sin 2

2
1

.
2

( !)
,  using the result above.

(2 1)!

(iv) 1,  from above.

1 for all 0,1,2,...,  since for 0 ,  
2

0 sin(2 ) 1, the higher the power, the small

n
n

n
n

nn

n

n

d

d

I

n
J

n

I

I n x





  

 









 




    

  





 

2 2

2

er

the value.

1

2 ( !)
1

(2 1)!

2 ( !) (2 1)!

n

n

n

I

n

n

n n

 

 


  

  

 
 
 
 
 
 
 
 


