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A Equations and inequalities 1 118 
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F Trigonometric functions 24 204 
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I Euclidean geometry 45 239 
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M Probability 65 272 
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1. Regard the following expressions:  
a) Determine whether each of the expressions have a maximum or minimum value.  
b) Determine the maximum/minimum value by completing the square.  
c) For which value of  does the expression have a maximum/minimum value?  

  
 1.1 6 3  
 1.2 3 4 1 
 1.3 4 5 2 
 1.4 1 
 1.5 2 5 5  
   
2. Solve the following equations by completing the square:  
 2.1 7 2 0 
 2.2 2 3 11 0 
   
3. Solve for : 
 3.1 2 5 3 0 
 3.2 7 3  
 3.3 2 8 0 
 3.4 3 2 8 
 3.5 3 10 3 
 3.6 8 14 5 0 
 3.7 4 1 0 
 3.8 4 1 6 
 3.9 2 11 5 0 
 3.10 1 0 
   
4. Solve for  leaving your answers in the simplest surd form:  
 4.1 3 2 0 
 4.2 5 2 
 4.3 5 2 1 
 4.4 2 14 24   
   
5. Solve for . Leave your answers rounded off to two decimal places: 
 5.1 5 2 
 5.2 14 
 5.3 11

3
3 0 

 5.4 6 3 
 5.5 4 2 10 
 5.6 2 1 1 2 1 2   
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6. Solve for  leaving your answers rounded off  to two decimal places where necessary:  
 6.1 4

2
6 

 6.2 
1

2
3 4

5
4

 

 6.3 3
3

1
3

4
9

 

 6.4 3
2

6 4
2

18 

 6.5 1
1

2
3

2 10
2 4 6

 

 6.6 4
2 6

1
1

5
1
2 2 4 6

 

 6.7 4
1

4
2

4
1 2

 

 6.8 3 2 
 6.9 3 10  
 6.10 3 2 2 
 6.11 2   
 6.12 3 1 20 1 32 0  
 6.13 2 1 6

16
2 1

 

 6.14 2 2 5 2 3 0 
 6.15 2 3 13

20
3

 

   
7. Solve for  and  simultaneously: 
 7.1 2 3 

2 2 2 2 
 7.2 1 7

4
 

2 6 
 7.3 3 

3 6  
 7.4 3 11 

  3   
 7.5 0 

5 2  
 7.6 5 . 5 25 

2 3 
 7.7 4

0 

3 1 
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8. Solve for  :  
 8.1 2 12 32 0 
 8.2 5   
 8.3 9 0 
 8.4 3 0 
 8.5 5

2
0 

 8.6 9 
 8.7 2 1 0 
 8.8 4

3
0  

 8.9 2 4 0  
 8.10 

7
0 

 8.11 3 0 
   
9.1 For what values of   will: 

2 9 5
6

 

 a) be undefined? 
 b) be equal to 0? 
   
9.2 For which values of   will: 

4
1

 

 a) be undefined? 
 b) be real? 
 c) be equal to 0? 
   
9.3 For which values of  will:  

16
4 4

 

 a) be undefined? 
 b) be non-real?  
 c) be equal to 0?  
   
9.4 For which values of   will:  

16 25   
 a) be real? 
 b) be equal to 0? 
   
10. Determine the nature of the roots of the following equations without solving for :  
 10.1 2 5 3 0 
 10.2 3 6 10 0 
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1.1  a) = 1 > 0   6 + 3  has a minimum value. 
  
        b) 

6 +
1
2

× 6
1
2

× 6 + 3 

= 6 + 3 3 + 3 
= 3 6 

  
Minimum value is 6  

  
         c) Minimum value is at = 3 
  
1.2  a) = 3 < 0   3 4 1   has a maximum value. 
  
        b) 3 4 1 

= 3 +
4
3

+
1
3

 

= 3 +
4
3

+
1
2

×
4
3

1
2

×
4
3

+
1
3

 

= 3 +
2
3

4
9

+
1
3

  

= 3 +
2
3

1
9

 

= 3 +
2
3

+
1
3

 

 

Maximum value is 
1
3

 

  
        c) Maximum value is at =

2
3

 

  
1.3   a) = 4 > 0 4 + 5 2  has a minimum value. 
  
        b) 4 + 5 2 

= 4 +
5
4

1
2

 

= 4 +
5
4

+
1
2

×
5
4

1
2

×
5
4

1
2

 

= 4 +
5
8

5
8

1
2

 

= 4 +
5
8

57
64

 

= 4 +
5
8

57
16

 

 

Minimum value is 
57
16
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        c) Minimum value is at =

5
8

 

  
1.4   a) = 1 < 0  + + 1  has a maximum value.  
  
        b) + + 1 

= 1  

= +
1
2

× 1
1
2

× 1 1  

=
1
2

1
4

1  

=
1
2

5
4

 

=
1
2

+
5
4

 

 

Maximum value is 
5
4

 

  
        c) Maximum value is at =

1
2

 

  
1.5   a) = 2 > 0  2 + 5 + 5 has a minimum value.  
  
        b) 2 + 5 + 5  

= 2 +
5
2

+
5
2

 

= 2 +
5
2

+
1
2

×
5
2

1
2

×
5
2

+
5
2

 

= 2 +
5
4

25
16

+
5
2

 

= 2 +
5
4

+
15
16

 

= 2 +
5
4

+
15
8

 

 

Minimum value is 
15
8

 

  
        c) Minimum value is at =

5
4
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