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 
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                    

      
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Area of triangle = 
1

2
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 

2

6 41
5 9

2 11 4

791
20

2 34

44.2 unit
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      
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   
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\10iv Let   be the angle between the normal of  and  l2. 
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7 1 7

cos
69 21 69 21

79.403





   
     
        

 

Acute angle between  and  l2 = 90 79.403 10.6    
11i 

Given the curve 
2 2

2 2
1

x y

a b
  , 

LHS = 
   

2 2

2 2

cos sina b

a b

 


2 2cos sin

1 RHS

  

 

 cos ,  sinP a b   lies on the curve.   

Q is  cos ,  sina b  .  [by symmetry in the y-axis]

11ii V = cylinder + 2 identical cones 

       
2 21

sin 2 cos 2* sin cos
3

b a b a a       

 2 22
sin 3 cos cos

3
b a a a     

 2 22
sin 2cos 1

3
ab   

22

3
k ab 

11iii At 1  , 

d
0

d

V




 2 2d 2
sin 2sin (2cos 1)(2sin cos ) 0

d 3

V
ab     


      

 2 2sin 2sin 2cos 4cos 0      

2 2sin 0                or   2(1 cos ) 2cos 4cos 0        

NA since 0
2




 
  

 
26cos 2cos 2 0   
23cos cos 1 0     (shown) 

cos 0.43425, 0.76759 NA 0
2


 

 
    

 
∵

1 1.1216 1.12  

 

 

 

2 3

2
2 2

2

d 2
2sin 2cos 1 sin 2

d 3

d 2
6sin cos 2sin sin 2

d 3

2cos 2 2cos 1

V
ab

V
ab

   


    


 

     

   

  

R

S

P  cos , sina b Q

x

y

O
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When 1 1.1216  ,
2

2

2

d
3.90

d

V
ab


 

Since a and b are positive, 
2

2

d
0

d

V




Hence, 1  gives a maximum value of V.  

11iv 

 

2

cos
6

2
2

2
3

2

2
2

2
3

2

3
2

2
3

2

3 3
2

2 2

2 2

Volume  d

1  d

1  d

3

3 3 3

3 2 24

2 3 3
  0.0171

3 8

a

a

a

a

a

a

a

a

y x

x
b x

a

x
b x

a

x
b x

a

a a
b a a

a a

ab ab











 

 
 
 



 
  

 

 
  

 

 
  

 

    
        

    

 
   

 











or

12i 2
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d

0

t

t

v
v

v

v t
d

v

v t
d

v

v
C

v

v
D

v

v

t

v t
 
 













  



  




 


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



 

 
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e 100 e 100 e 1 100e 100
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e 1
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e 1

0, 0 1

t t t t

t

t

v
v

t v D

v v
v

v

 
            

 
 

  
  

   

12ii Method 1: 
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5 5

e 1 2
100 100 1

e 1 e 1

t

t t
v

   
             
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5

0, 100 100
1

1

,

e
t

t v v   



Method 2: 

5 5

5

5 5 5

e 1 e
e 1

100 100

e 1 e 1 e

t t

t

t t t
v





  
                        

  

When 5
0e 0, 10, 0 100

t

vt v


   

Method 3: 

When 0

5

0, 100 100
1

1

,

e
t

t v v   



5 5

5 5

e 1 e
100 100

e 1 e

t t

t t
v

   
   

    
      

0100 100v v  

12iii d d d
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
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 

  
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12iv 
When 

e 1
, 100 46.211

e 1
5t v

 
  

 



7 

When 50046.2117,46.2117 100 1 e
x

v


  

120.11x 
The required distance is 120.11 m.
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