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Applying binomial expansion, 
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7(ii) The transformation is that of a translation of 2 units in the direction of the positive x-

axis. 
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No. of roots = no. of intersection points between both graphs = 3  
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Let nP  be the proposition: 
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                

 

B 

C 

D E 

F 

a 

h 

120º 

30º 

x 

P 

Q 

R 

S 

A 

T 



             

3 3
2 3 2

2 2

3 3
2 3 3

2 2

a h h a h

a h a h

   
        

   

  
      

  

           

     For stationary value of V, 
d

0.
d

V

h
  

                     
3 3

   or       
2 6

h a h a              

When 
3

,
2

h a  base area of the box is zero (or the volume is zero). Hence this value of 

h does not give a maximum volume of the box. (OR: show that 
2

2

d
6 0

d

V
a

h
   for this 

value of h)   

To check for maximum at 
3

,
6

h a       

1
st
 Derivative Test 

h 3

6
( )a 

 3

6
h  3

6
( )h 

 

dV

dh
 0  0 

 

0  

When 
3

,
6

h a



 
   
 

 

3
0

2
a h

 
   

 
and 3

3 0
2

a h
 

   
 

0
dV

dh
   

When 
3

,
6

h a



 
   
 

 

3
0

2
a h

 
   

 
and 3

3 0
2

a h
 

   
 

0
dV

dh
   

 

2
nd

 Derivative Test 
2

2

d 3 3
2 3 3 3 12 3 12

d 2 2

V
a h a h h a

h

    
             

     

   

When 
3

,
6

h a      

2

2

d
6 0

d

V
a

h
   .     

So V is maximum when 
3

.
6

h a  

12(i) 

Line l : 

0 0

0 6 ,

1 1

 

   
   

     
   
   

r  

Let  be the angle between the line l and the plane p1. 



                
2 2 2 2 2

0 2

6 1

1 1
sin

6 1 2 1 1



   
   

    
   
   



  

6 1

37 6

 
       19.6      

12(ii) 
Let M be the point of PQ = 

3
0,3,

2

 
 
 

.     

R lies on x-y plane  R =  , ,0a b .        Thus 

 

MR line l     

0

3 6 0

3 1

2

a

b

 
   
   

      
  
  

 

 
3 13

6 18 0
2 4

b b         

                                   

 
2

22

2 2
2

3
3 2

2

13 3
3 4

4 2

a b

a

 
      

 

   
        

          

3 3

4
a  

 
 

3 3 13 3 3 13
, ,0   or , ,0

4 4 4 4
R

   
        

   
   

     

12(iii) 

p1 :  

2 2 0

1 1 6 5 2 4

1 1 2

r x y z

     
     

                
     
     

 

p2 :  5 10 0x y z    

Using GC, line of intersection of the two planes is  

10

11 5
24

21 ,
11

11
0

 

 
 

  
      
    

 
 
 

r =        [ OR 

30

11 5
16

21 ,
11

11
0

 

 
 

  
    
  
    

 
 
 

r ] 

A vector parallel to p3  is 

5

21

11

 
 
 
 
 

.  

Another vector parallel to p3 = 

10 21

11 111 21
24 13 1

1 13
11 11 11

1 11
0 1

   
    

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

   
   

     

 

Length of MR = 2       

3

3

2

 

a

MR b

 
 
 

  
 
 

   



[Note that  0,6,2  lies on p3 since it lies on both p1 and p2  it lies on p3. Accept 

1

5

1

 
 
 
 
 

 

or equivalent as direction vector] 

Normal to p3  = 

21

115 34 17
13

21 16 2 8
11

11 46 23
1

 
 

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

 
 

            

Equation of  p3  :  

17 17 1 17

8 8 1 8 2

23 23 1 23

       
       

            
                

r r       

 


