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(d) (i) KM // BL and KM  BL (the join of the midpoints of
two sides of a triangle is parallel to and equal half the
third side.)
(ii) the interior angle in cyclic quad KMLP is equal to the
opposite exterior angle. Let KML be .
(ii) ( is midpoint of )

( , isos )

.

. Let it be .

.

But 2 2 180 ( angle sum in )

90 , .

KB KA K AB

KP KB KBP KPB

KP KA

KPA KAP

KPB KPA

ABP

KPB KPA AP BP





 

 



      

 

 

   

   

    

Question 5

 

1
2 2

0

1
4 3 2

0

15 4 3

0

3

(a) 2

2 ( 1)

2 2

2
2

5 4 3

units .
15

V xy x

V x x dx

x x x dx

x x x











  

 

  

 
   

 









HSC Extension 2 2006 Solution by Terry Lee

 

     

     

     

   

   

  

 


  

  



   

  

 

 



(b) (i) cos( ) cos cos sin sin . (1)

cos( ) cos cos sin sin . (2)

(1) (2) gives

cos( ) cos( ) 2cos cos .

(ii) cos cos3 cos2 cos4

2cos cos2 2cos cos3

2cos cos2 cos3

5
2cos .2cos cos .

2 2

Solve
 



 


    
   

  
     

     
 



  

      

      

 

5
2cos .2cos cos 0 gives

2 2

5
cos 0,cos 0,cos 0.

2 2

5
, , .

2 2 2 2 2

2
, 2 , .

2 5 5

3 3 7 9
, , , , , , .

2 2 5 5 5 5

k k k

k
k k

1 2

2
1 2

2

2

2

4

4 4
3
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 
  

 



 
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Question 8
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2

2

2
2

2

2
2

2

2

2 2

2

1
(a) (i) .

2

1
.

2

1 1
1 1 .

2 2

1
2.

1

2
4 .

1

1 2
Also, since ,1 0, 0.
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2 2
(ii) By long division, 2

1 1

1 1
then by partial fractions, 2 .

1 1

1 1
0 2 4 .

1 1

1
(iii) 0 2

t

t

t

t

t
t

t

t
t t

t

t

t t

t t

t
t t





   




 


    


  
 

   
 

     
 

  

3

3

3

2

0 0

3

0
0

3

4
2 3

4
2 3

4
2 3

1 1
4 , 0 .

1 1 2

4
2 ln(1 ) ln(1 ) .

3

1 4
2 ln .

1 3

1
(iv) ln ln ln .

1

1
ln ln .

1

1
.

1

x x

x
x

x
x

x
x

x
x

dt t dt x
t t

t
t t t

x x
x

x

x
e e

x

x
e e

x

x
e e

x







 
    

  

 
         

 


  




 



 
 

 

 
  

 

 

 

 

1

1

2 1 1

2

2 2

2

(b) (i) ( )

( ) .

( ) ( 1) ( )

( 1) ( )

2 ( 1) .

( ) 0 gives ( 1)

.

( ) changes signs at these points

n x n x

n x

n x n x n x

n x

n x

f x nx e x e

x n x e

f x n n x e nx e x n x e

x e n n nx x n x

x e x nx n n

f x x n n n n

n n

f x

  

 

     

 

 

  

 

     

    

   

     

 



   

   

2

2 2

so they are

points of inflexion.

, (so that ).

( )
(ii)

( )

1
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.
1
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n n n

n n n

n

n

n n

n n

b n n a n n b a

n n ef b

f a n n e

n n
e

n n

n

nn e e
n

nn

 

 



 

     






 
    

   
   

    
      

  

3 2 44
2 33

2 4

2 3

4

3

4

3

4

3

1
(iii) Replacing by

1
1

1
becomes .

11 1

1 1
1 1

1 1
1 1

.

( )
.

( )

( )

( )

x
x n n n

nn

n

n n n n

n

n n

n

n

x
n

x ne e e e
x

n

n ne e e

n n

e

e

f b
e

f a

f b

f a









 
  

   
    

 

    
       

                    
    





 

4

3

1 because the numerator is always more than

the denominator.

( )
1 .

( )
nf b

e
f a



  

4

3 ( )
(iv) As , 1, 1.

( )
n f b

n e
f a
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