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1.Scaling parallel to x axis by a factor of ½

2.Translation of 7/2 units to the left

3.Translation of 4 units downwards

OR

1.Translation of 7 units to the left.

2.Scaling parallel to the x axis by a factor of ½

3.Translation of 4 units downwards
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When x = 0, 
[image: image18.wmf]3

 

,

1

 

,

1

 

,

0

3

3

2

2

=

=

=

=

dx

y

d

dx

y

d

dx

dy

y



[image: image19.wmf]   

...

2

2

)

(

  

3

2

+

+

+

=

=

\

x

x

x

x

f

y



[image: image20.wmf](

)

(

)

...

2

3

1

 

   

          

          

....

)

(

2

3

)

(

1

   

          

          

)

(

'

1

sec

 

1

sec

  

2

2

2

2

+

+

-

=

+

-

+

-

+

=

-

=

-

=

-

-

-

-

x

x

x

x

x

f

e

e

e

e

x

x

x

x



	5(i)

(ii)

(iii)


	
[image: image21.wmf]36

)

12

4

2

(

2

)

(

2

,

12

)

6

(

2

)

(

2

  

,

4

2

 

,

2

3

2

1

4

2

1

3

1

2

1

=

+

+

=

+

+

=

=

=

+

=

=

=

=

A

A

A

A

A

A

A

A

A

A


For 
[image: image22.wmf]2

³

n


   
[image: image23.wmf]const

3

2

         

2

)

...

(

2

         

)

...

(

2

1

2

1

2

1

1

=

=

+

=

+

+

+

+

=

+

+

+

=

-

+

n

n

n

n

n

n

n

n

n

n

A

A

A

A

A

A

A

A

A

A

A

A

A

A


 
[image: image24.wmf]n

A

A

A

,...,

,

3

2

\

  form a GP with 

     first term = 4, common ratio = 3


[image: image25.wmf](

)

(

)

1

1

1

1

1

1

2

1

3

2

1

3

2

2

1

3

)

1

3

(

4

...

    

-

-

-

-

=

-

+

=

-

-

+

=

+

=

+

+

+

n

n

n

n

n

A

S

A

A

A

A



	6(i)

(ii)

(iii)


	  a = 2


[image: image26.wmf](

)

3

2

  

3

)

2

(

3

2

2

+

±

=

Þ

+

±

=

-

-

-

=

y

x

y

x

x

y


Since  
[image: image27.wmf]3

2

  

,

2

+

-

=

£

y

x

x



[image: image28.wmf]3

  

,

3

2

:

1

-

³

+

-

®

-

x

x

x

f


[image: image29.png]



Solve 
[image: image30.wmf](

)

x

f

x

f

=

-

)

(

1


Since the 3 graphs intersect, solve 
[image: image31.wmf]x

x

f

=

)

(



[image: image32.wmf](

)

2

21

5

0

1

5

3

2

2

2

±

=

Þ

=

+

-

Þ

=

-

-

x

x

x

x

x



[image: image33.wmf]2

21

5

  

,

2

 

Since

-

=

£

x

x


For h’ to be one to one, 


[image: image34.wmf](

[

]

0,1

 

 

]

0

,

'

È

¥

-

=

h

D

 , 

For gh’ to exist, 
[image: image35.wmf]÷

ø

ö

ê

ë

é

=

Í

2

,

0

'

p

g

h

D

R


Therefore, Possible  
[image: image36.wmf][

]

0,1

 

 

0

,

2

'

È

ú

û

ù

ç

ç

è

æ

-

-

=

p

h

D


    For  gh’ to gives max range, 
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Alternative Solution :

When y = 0, 
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(iv)
	 If A , B, C are collinear,

        
[image: image73.wmf]9

   

          

          

)

5

(

2

3

6

     

,

2

3

5

4

6

6

6

9

-

=

+

=

-

=

Þ

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

-

-

=

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

-

÷

ø

ö

ç

è

æ

-

=

-

=

®

®

®

®

®

®

p

p

k

p

k

OB

OC

k

OA

OB

BC

k

AB


If p is a variable,  
[image: image74.wmf]÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

=

®

p

OC

2

3

  will be moving in the direction // to the z – axis,

Hence, 
[image: image75.wmf]Â

Î

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

=

l

l

  

,

  

1

0

0

0

2

3

:

1

r

L



[image: image76.wmf]1

1

2

2

4

 

1

2

2

4

:

2

-

=

-

-

=

+

Þ

-

=

+

-

=

+

z

y

x

z

y

x

L



[image: image77.wmf]Â

Î

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

+

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

=

m

m

  

,

  

1

1

2

1

2

4

:

2

r

L


Let 
[image: image78.wmf]q

  be the acute angle between  
[image: image79.wmf]1

L

   and  
[image: image80.wmf]2

L

 


[image: image81.wmf]o

9

.

65

6

1

cos

1

6

1

0

0

1

1

2

cos

=

Þ

=

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

·

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

=

q

q

q


Perpendicular distance from A to the line 
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 x = 0. It is possible that for the insects to be extinct in the experimental environment.

The duration is 27.5 days.
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