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7 i f(a ) = 0

a 6 - 3a 4 - 7 = 0

Using GC,

  a = 1.88524

» 1.885 (to 3.d.p)

   

 

f(b ) = -7

b 6 - 3b 4 - 7 = -7

b 6 - 3b 4 = 0

b 4 (b 2 - 3) = 0

b = 0   or b 2 - 3 = 0

b = ± 3

Since b > 0,  b = 3.
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Since f(x) = f(-x), the graph is symmetrical about the y-axis. From the graph 

above, it can be seen that the graph cuts the x-axis at 2 points; hence it has 2 real 

roots. Since the coefficients of the f(x) are all real, the equation f(x) = 0 has 2 real 

roots and 2 pairs of conjugate roots. 

 

In addition, since f(x) = f(-x), the roots form pairs within each which one root is 

the negative of the other. The four non-real roots are in the form ia b , ia b  ,

ia b and ia b  .  
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 iii (Otherwise Method)
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2 2

2 2 2 3

1
2 2 2 2 2 22

1
2 2 2 2 2 2

4

4  (reject 4  as 0)

1 2

3 3

Sub 4   into 

1 2
i.e. 4   

3 3

d 1 1
2 4  + 4 ( 2 ) 2

d 3 2

d
when 0

d

1 1
0 2 4  + 4 ( 2 )

3 2

h r

h r h r h

V r h r

h r V

V r r r

V
r r r r r r

r

V

r

r r r r r

 

 

 







 

     

 

 

  

  
      

  



  
    

 

 

 

 

2

1
2 2 2 2 2 22

1
2 2 2 2 2 2

1
2 2 2 2 22

2 2 2 2 2

2 2 2

2

1 1
0 2 4  + 4 ( 2 ) 6

3 2

  0= 2 4  - 4 6

4 2 4 6

2(4 ) 6 4

3 32 6 4                                                  

r

r r r r r r r

r r r r

r r r r

r r r r

r r r











 

 

  
      

  

 
   

 

 
    

 

   

  

2 2 2 2 2

4 2 2 4

4 2

          (1)

(3 32) 36 (4 )

9 192 1024 574 36

45 768 1024 0 (shown)

r r r

r r r r

r r

  

   

  

 

 ii 45r4 - 768r2 +1024 = 0

Using GC,

r =1.20742168023789 or 3.95079733126849

r » 1.207   or   3.951   (to 3.d.p)
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 iii 

3.95079733126849

1.20742168023789

Using GC,

d
0

d

d
18.32 0

d

(Notice that from (1), 1.20742 will give the 

LHS a negative value and the RHS a positive value. 

So 1.20742 cannot be the correct solu

r

r

V

r

V

r

r

r







 





1

2 2

2

tion)

Hence, 3.951

16 3.950797

0.391203

0.625 (to 3s.f) (reject the negative answer since 0)

r

h

h

h h



  



 

 

 iv 
2 2 2 31 2

Sketching the graph of 4   
3 3

V r r r    . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


