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Multiple Choice

1) (D) (2 1 1) (2 2 1) ... (2 20 1)

2) (B) (2) 2 8 10 4 6 2 2 10

3) (A) tan tan(2 )

4) (C) 360 (180 40 ) 140 , the reflex angle

220

1 cos4
5) (A) =

2

1
6) (D) (2sin 1)(sin 3) 0,sin ,
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7) (C) 20cos4 48sin 4 .

Amplitude 20 48 52

8) (B), At least 1 30459

9) (A) (1) 1, ( ) 1 and (1) 0 (concave down)

10) (A) ( ) 3 2 , ( ) 6 2 .
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(f) (i) (exactly once in 3 throws)

5 5 125

(ii) (at least 2 in 6 throws) 1 ( 0 or 1)
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Question 12
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When 0, 0, 500.
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Question 13

(a) (i) High tide 9, low tide 1, amplitude 4.

25 2 4
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is a cyclic quad because opposite angles
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Question 14
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(a) (i) RHS 4 14 9 4 14 9
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(ii) Let 1,LHS 1 3 3, RHS 1 9 3

3

The statement is true for 1

Assume 1 3 3 5 ... (2 1)(2 1)

1
4 6 1 , for some value of .

3

Required to prove

1 3 3

n n n n n

n n n

n

n

n n

n n n n

= + + + + +

= + + +

= = × = = × × =

=

× + × + + − + =

+ −

× +

( )

( )

( )

( )

( )

( ) ( )

( )

2

2

2

3 2

2

3 2 2

3 2 2

3 2

5 ... (2 1)(2 1) (2 1)(2 3)

1
( 1) 4( 1) 6( 1) 1

3

1
RHS ( 1) 4 8 4 6 6 1

3

1
( 1) 4 14 9

3

1
4 18 23 9 .

3

1
LHS 4 6 1 (2 1)(2 3)

3

1
4 6 4 8 3

3

1
4 6 12 24 9

3

1
4 18

3

n n n n

n n n

n n n n

n n n

n n n

n n n n n

n n n n n

n n n n n

n n

× + + − + + + +

= + + + + −

= + + + + + −

= + + +

= + + +

= + − + + +

= + − + + +

= + − + + +

= +( )

2

23 9 RHS.

By the principle of Induction, it's true for all 1.
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0 1 2

Let 1,2 ... .
0 1 2

(ii) Differentiate both

n n

n

n

n

n n n n
x x x x

n

n n n n
x

n

+ + =

≥

       
+ = + + + +       

       

       
= = + + + +       

       

1 2 1

1

sides of (1) wrt ,

(1 ) 2 3 ...
1 2 3

Let 1, 2 2 3 ... .
1 2 3

n n

n

x

n n n n
n x x x n x

n

n n n n
x n n

n

− −

−

       
+ = + + + +       

       

       
= = + + + +       

       

0

1

1

(iii) Multiplying the result of (i) by gives

2 ...
0 1 2

2 (2)

Multiplying the result of (ii) by 2 gives

2 2 2 2
1 2

n
n

r

n
n

r

n

n

n n n n n
n n n

n r

n
n n n

r

n n
n

=

=

−

          
= + + + + =          

          

 
∴ − =  

 

   
= +  

  

∑

∑

( )

( )

1

1

1

2

2

3 ...
3

2 (3)

(3) (2) gives

(2 ) 2 2 2

2 2

(c) (i) The equation of the tangent is

When , , .

,

(

n

r

n
n n

r

n n

n n
n

n

n
r

r

n
r n n n n

r

n n n n

y tx at

a
y a tx at a x at

t

a
D at a

t

=

−

=

    
+ + +     

     

 
=  

 

−

 
− = − − 

 

= − − =

= −

= − = − ∴ = −

 
∴ − − 

 

∑

∑

2

2

2

2

2

2

2

2

2

2

2

2

2

ii) The equation of the normal
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