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Frequency 40

0.17 0.05
Centre of motion 0.11 m.

2

( 0.11

Mg

T

h

d d
h

h

h h
h

n
n

y n y

 


 

 


 

 



  

    


 

  

 

 







2 2 2
max

2
max

2 2

)

Max. acceleration occurs at 0.05 and 0.17 m.

(0.05 0.11) 0.06 0.06 (80 ) .

The maximum force 0.8 0.06 (80 )

3031 newtons.

(c) tan , 2 tan sec .

When 0, 0;  when 1, .
4

y

y n n

my

x dx d

x x





   
 



     

    

 

   






 

21
41 1 2

2
0 0

4 1 2

0

4 2

0

2 2

442 2

0 0

4 2

0

tan
sin sin 2 tan sec

1 sec

tan
2 sin tan sec

sec

2 tan sec .

1
Let , tan sec  then , tan

2

tan tan

sec 1
4

tan
4

x
I dx d

x

d

d

u dv d du d v

I d

d











   


   


   

     

   

  

  

 



 


   
 



   

   

  

  

 








4

0

1.
2





  

 
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 

2

2

4 4 4 4
(d) 

4 4
2 ,  since 2,  by data.

2 4 0.

1 5

5 1 5

1 5 1 5.

z z z
z z z z

z z
z z

z z

z

z

z

     

   

   

 

   

   

  

Question 16 

 

 

 

(a) Let 5 , 5 , 5 .

 rotated 
3

cis
3

1 3
5 4 5 6

2

Equating the imaginary parts gives 

3
5 2 6.

2
16

5
3

16
5 .

3
16

5 5 .
3

(b) 0.1

A B C

B A C A

B

A z i B z i C z i

AB AC

z z z z

i
i i

z i

My Mg Mv

y

 




 







        



  

 
      

 

   

  

 

   

  



 


  

 

 

 

 

1

0

0

0

1

0

0.1

0

0.1
0

0 7
0.1

0
0 0

0.1
0 0

10 0.1 ,  taking 10

100
.

10
1

100 10

ln 100 0.1

100
ln 0.1 .

100

100
.

100

100 100.

100 100

0 10 100

v t

v

v

v

t

t

t

t

v g

dv v
y

dt
dv

dt
v

v t

v
t

v

v
e

v

dy
v v e

dt

dy v e dt

v e









   


  

 


    


 







    

    

     

 

 



 
 

7

0.7
0

0.7
0

0 0.7

0

700

0 10 100 1 700

100 1 70

70
100 139.05

1
39.05 39.1 to 1 dp.

(c) (i) For the rectangular prism of sides , , , its volume

,  and its surface area 2 2 2 .

v e

v e

v
e

v

a b c

V abc S ab ac bc









      
     

  


  

   

1 2 3 1 2 3
3

From given data, with 3,

1,  where 
3

n

x x x x x x
A

A


 

 
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 

 

3

1 2 3
1 2 3

1 2 3

3
2

3 3
2

3

3

2

3

2

3

2

. (1)
3

Let 2 , 2 , 2

(1) becomes 8
27

.
216 6

.
6

(ii) From the result above, .  is maximum
6

when it is equal to .
6

If the re

x x x
x x x

x ab x ac x bc

S
abc

S S
abc

S
abc

S
V V

S

     
 

  



 

    
 

   
 

 
 
 

3 2

33
2 22

3

1 2 3

ctangular prism is a cube of its sides ,  then

 and 6 .

6
RHS LHS.

6 6

The cube has the maximum volume.

(d)  geometrically means these complex 

numbers belong to the sa

a

V a S a

S a
a

z z z



 

       
   



 

1 2 3

1 2 3

3
1 2 3 1 2 3

1 2 3

1 2 3

me circle of centre the origin.

Let .

Taking the moduli both sides of 1 gives

1,  since .

1.

,  and  are the roots of the equation with

Sum of the roots  = 

z z z r

z z z

r z z z z z z

z z z

z z z



  



 

   




 
 

1 2 3

1 2 3

1 2 1 3

2 3 1 2 3 1 2 3 1 2 3
3 2 1

1 2 3

1 2 3

1 (given)

Product of the roots 1 (given)

Sum of the product of 2 roots at a time 

1 1 1

1 1 1 1.

,  and  satisfy the e

z z z

z z z

z z z z

z z z z z z z z z z z
z z z

z z z

z z z




  
  

  

 
        

 

      

 
  

3 2

2

2

quation 1 0.

1 1 0

1 1 0.

 and 1.

z z z

z z z

z z

z i

   

   

  

  

 

 
 
 
 
 
 
 
 

 
 
 
 


