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  

 


   

   

 
 
 

 

 

  

  

   

 
 

  

   
 

 

 
 
 

 
 

ec tan tan tan

tan tan
.

sec tan sec tan

sec sec
sec secsec tan sec tan

(iii) 
tan tan tan tan

sec tan sec tan

sec sec
Eqn of : . (3)

tan tan

Sub (sec sec ), (tan ta
2 2

OT

ab

a
x

b
b

m
a a

b
OT y x

a

a b
M

   

 
   

 
    

   
   

 
 

  

 







 

 







 

 
 

2 2

2 2

2 2

n )  to (3),

LHS (tan tan ).
2

sec sec
RHS (sec sec )

tan tan 2

sec sec

2 tan tan

tan 1 tan 1

2 tan tan

tan tan

2 tan tan

(tan tan ) LHS.
2

,  and  are collinear.

(b) (i) Ar

b

b a

a

b

b

b

b

O T M



 

 
 

 

 
 
 

 
 
 

 

 
 
 

 


  








  









  



   

    

 

2 2

2 2 4

151
4 3

0 0

2
2

1
ea( ) ( )

2
1 1

1 (1 ) 2 (1 ) (1 )
2 2
1 1

1 1 1
2 2

1 4
(ii) 2 1  u .

2 5 5

sin
(c) (i) 0, ,

4.9

20 sin cossin cos 100 33 3  m.
4.9 4.9 4.9

ABCD AD BC AB

y y x x

x x x

x
V x dx x

v
y t

v
x



 
 

 

      

    

 
      

 

 

  


 

1 

  
Re(z) 

Im(z) 

1 

1 

1 

1 1 



[Terry Lee] HSC Ext 2 2019 Solutions 

 

 Page 3 
 

 
2

20sin 10 33(ii) For object 2, when 2 2,
4.9 4.9

100 3
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   
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(c) (i) Let tan

1 1
cot cot 2

2

1

2
cosec2 .

(ii) Let 1,  LHS cosec2 cot cot 2

RHS, from part (i).

Assume : cosec 2 cot cot 2 .
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n
r n

r

n
r n

r

n

t x

t
x x

t t

t

t
x

n x x x

n x x x

x x x

x x











  





   



  

 

  





 
   
     
 

1

1

2

cot cot 2 cosec 2 2

cot cot 2 cot 2 cot 2 2

cot cot 2 RHS.
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(c) (i) 
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1
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1

1
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2
1
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2

1
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1( 1)

1 1( 1)

1 (

2
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n n n

n

n
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x
x
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x x x
I dx n dx
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 
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   
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 

 

1

2
0

1

1

1
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1

3

1)

( 1)

1

2
1

(1 ) .
2

1
.

2( 1) 1

1 3
(iii) 

4 2
1

2
2

1
ln 2 ,  from part (i).

2
1 3 1

2ln 2 1
4 2 2

1 3 3
3ln 2

4 4 2
3ln 2 2

n n

n n

n n

dx
x

n I I

n I nI

n
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n n
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I

I









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    

  
 

 

 

 
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Question 16 

 

 

3 3 2 3

3

3

3

2

2

3

(a) Substituting cos ,

cos cos cos cos

4
cos cos

3

4cos 3cos
3

cos3
3

4

3
4

3
4

,  since ,
3

0.

cos  is a root of 0.

(ii) Let 3

x r

r pr q r r p q

p
r p q

rp
q

rp
q

rp q
q

r
pq

q
r

p
q q r

r x px q

x



   

 

 








    

    
 

  

 


  

  

   



   
 

3 2

3 2 2

3

3

, 3.

Substituting  by 3,

( 3) 9( 3) 15( 3) 17 0

9 27 27 9 54 81 15 45 17 0.

12 8 0.

(iii) The roots of 12 8 0 are cos ,  where

4 12 4 8 1
4,  and cos3 ,

3 64 2

3 2 .
3

x

x x

x x x

x x x x x x

x x

x x x r

r

k







 
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  

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         

  

   

  
   

   

 

 

 

3 2

2

2

9 3
5 7

, , ,  taking 0,1.
9 9 9

5 7
4cos ,4cos ,4cos .

9 9 9

The roots of 9 15 17 0 are 4cos 3,
9

5 7
4cos 3,4cos 3.

9 9
(b) (i) 2 Re( ) Re( ) 2 ,

Re( ) Re( ) . (1)

2 4 Re( ) Re( ) 2 ,

1 2 Re(

k

k

x

x x x x

k

k

k

 

  

  



 

  
 

  



 

 

 

      

 

   

  

   
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   
   

2

2 22

2 2

) Re( ) . (2)

(1) (2) gives Re( ) Re( ) 1

(ii) But Re( ) Im( ) 1,

Re( ) Im( ).
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 

 
 



  

 
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 

 

 

 

(c) By the Sine rule,

sin sin

LHS
sin

 (opposite angles in a cyclic
sin (

quad are supplementary)

sin

.
sin

RHS
sin

,  since  (angles subtending
sin

the same 

d e

BCA BAC
d

BCD ACD

d

BCD E

d

C E

d

C E

e

BAC
e

BAC BDC
BDC











 


 

 




   

 

 

 

   

arc are equal)

sin

sin

, (opposite angles in a cyclic
sin ( )

quad are supplementary)

sin

.
sin sin

a

CBD
a

CBA DBA

a

B E

a

B E

a d

B E C E









 

 


 
 

  

 
 
 
 

 
 
 

  

  

     

  

    


