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This revision program is designed to assist you in revising the critical 
content and skills envisaged/ planned to be covered during the 1st  term. 
The purpose is to prepare you to understand the key concepts and to 
provide you with an opportunity to establish the required standard and the 
application of the knowledge necessary to succeed in the NCS examination. 
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If you wish to master Mathematics you need to remember: 

 The final answer is by no means the most important in Mathematics.  
Systematic, detailed and logical layout of every step of your working is 
the most important. 

 Do not accept the fact that you are careless.  Carelessness can be 
overcome by checking your work.  It is important to check the 
correctness and the validity of every step of your calculations.  In this 
way carelessness is overcome. 

 Never take short cuts in Mathematics by leaving out steps in your 
working. 

 Despair in Mathematics can destroy your Mathematics.  Never give 
up:  try again and again and … until you get it right.  Continually say to 
yourself:  I CAN!!!!! 

 The more you practice the better you will become! 

 

The revision program covers the following topics: 

• Exponents and surds 
• Equations and inequalities 
• Trigonometry 
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EXPONENTS AND SURDS 
 

1.1 9−
3
2 

= (32)−
3
2 

= 3−3 

=
1

27
 

 
1.2 (3−1 + 2−1)−2 

= �
1
3

+
1
2
�
−2

 

= �
5
6
�
−2

 

= �
6
5
�
2

 

=
36
25

 
 

1.3 (0,5)−3 + √293 − (0,125)−
1
3 

= (2−1)−3 + 23 − (2−3)−
1
3 

= 23 + 23 −2 
= 8 + 8 − 2 
= 14 

 

1.4 √
12+2√27
√48

 

=
2√3 + 2.3√3

4√3
 

=
8√3
4√3

 

= 2 
 
1.5 32021 + 32021 + 32021 

= 3.32021 
= 32022 

 
1.6 √𝑎𝑎 − 13 × √𝑎𝑎2 − 2𝑎𝑎 + 13  

= √𝑎𝑎 − 13 × �(𝑎𝑎 − 1)23  
= �(𝑎𝑎 − 1)33  
= 𝑎𝑎 − 1 

 
 

1.7 �2√5 − 4 .�2√5 + 4 

= ��2√5 − 4��2√5 + 4� 

= �4(5) − 16 
= √4 
= 2 

 

1.8 ��1 − √2�
23

 . �3 + 2√2 
3

 

= �1 − 2√2 + 2
3

 . �3 + 2√2
3

 

= �3 − 2√2
3

 . �3 + 2√2
3

 

= �9 − 4(2)3  
= √13  
= 1 

 
2.1  (−6𝑥𝑥2)3 × (−𝑥𝑥−3)−2 ÷ (−3𝑥𝑥3)2 

= 36𝑥𝑥6 × �
−1
𝑥𝑥3
�
−2

÷ 9𝑥𝑥6 

= 36𝑥𝑥6 × (−𝑥𝑥3)2 ÷ 9𝑥𝑥6 
= 36𝑥𝑥6 × 𝑥𝑥6 ÷ 9𝑥𝑥6 
= 4𝑥𝑥6 

 
2.2 3.5𝑥𝑥 + 6.5𝑥𝑥 − 4

5−𝑥𝑥
 

= 9.5𝑥𝑥 − 4.5𝑥𝑥 
= 5.5𝑥𝑥 
= 5𝑥𝑥+1 

 

2.3 
7𝑛𝑛+1.14𝑛𝑛−1

98𝑛𝑛−1
 

=
7𝑛𝑛+1. 2𝑛𝑛−1. 7𝑛𝑛−1

2𝑛𝑛−172𝑛𝑛−2
 

= 7𝑛𝑛+1+𝑛𝑛−1−2𝑛𝑛+2. 20 
= 72 
= 49 
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2.4  
25𝑛𝑛−1.6𝑛𝑛

10𝑛𝑛−1.15𝑛𝑛
 

=
52𝑛𝑛−2. 2𝑛𝑛. 3𝑛𝑛

2𝑛𝑛−1. 5𝑛𝑛−1. 3𝑛𝑛. 5𝑛𝑛
 

= 52𝑛𝑛−2−𝑛𝑛+1−𝑛𝑛. 2𝑛𝑛−𝑛𝑛+1. 30 
= 5−1. 2 

=
2
5

 
 

2.5 
2𝑥𝑥−1+2𝑥𝑥+3

3.2𝑥𝑥+1
 

=
2𝑥𝑥(2−1 + 23)

2𝑥𝑥(3.2)  

=
1
2 + 8

6
 

=
17
2

×
1
6

 

=
17
12

 
 
 

2.6  
5𝑥𝑥+2−4.5𝑥𝑥

5𝑥𝑥−1+2.5𝑥𝑥+1
 

=
5𝑥𝑥(52 − 4)

5𝑥𝑥(5−1 + 2.5) 

=
25 − 4
1
5 + 10

 

= 21 ×
5

51
 

=
35
17

 
 

2.7 
51000−5502+24

5501−5
 

=
51000 − 25.5500 + 24

5(5500 − 1)  

=
(5500 − 1)(5500 − 24)

5(5500 − 1)  

=
5500 − 24

5
 

 
 

2.8 
√4𝑎𝑎+1× √8𝑎𝑎+13

4𝑎𝑎−1
 

=
√22𝑎𝑎+2 × √23𝑎𝑎+33

22𝑎𝑎−2
 

=
2𝑎𝑎+1 × 2𝑎𝑎+1

22𝑎𝑎−2
 

= 2𝑎𝑎+1+𝑎𝑎+1−2𝑎𝑎+2 
= 24 
= 16 

 
2.9 2.9𝑎𝑎 − 3.8−𝑏𝑏 

= 2. (3𝑎𝑎)2 − 3. (2𝑏𝑏)−3 
= 2𝑝𝑝2 − 3𝑞𝑞−3 

= 2𝑝𝑝2 −
3
𝑞𝑞3

 

 
3.1  (0,125)𝑥𝑥 = 0,25 

        2−3𝑥𝑥 = 2−2 
               −3𝑥𝑥 = −2 
                    𝑥𝑥 = 2

3
 

 
3.2 𝑥𝑥−

2
3 = 0,25 

               = 2−2 
            𝑥𝑥 = (2−2)−

3
2 

               = 23 
               = 8  
 
3.3 2𝑥𝑥 = 1 
             = 20 
          𝑥𝑥 = 0 
 

3.4 �1
3
�
𝑥𝑥−1

− 9 = 0 
                3−𝑥𝑥+1 = 32 
              −𝑥𝑥 + 1 = 2 
                        𝑥𝑥 = −1 
 
3.5   22𝑥𝑥+3 + 4𝑥𝑥 = 72.23𝑥𝑥 

 22𝑥𝑥+3 + 22𝑥𝑥 = 72.23𝑥𝑥 
   22𝑥𝑥(8 + 1) = 72.23𝑥𝑥 
                 22𝑥𝑥 = 8.23𝑥𝑥 
                 22𝑥𝑥 = 23+3𝑥𝑥 

                        2𝑥𝑥 = 3 + 3𝑥𝑥 
                          𝑥𝑥 = −3 
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3.6                      3𝑥𝑥 = 8 + 9.3−𝑥𝑥 

                      32𝑥𝑥 = 8.3𝑥𝑥 + 9 
        32𝑥𝑥 − 8.3𝑥𝑥 − 9 = 0 
     (3𝑥𝑥 − 9)(3𝑥𝑥 + 1) = 0 
      3𝑥𝑥 = 32  or   3𝑥𝑥 = −1 
         𝑥𝑥 = 2               n.a. 
 
3.7             𝑥𝑥 − 4𝑥𝑥

1
2 − 5 = 0 

�𝑥𝑥
1
2 − 5� �𝑥𝑥

1
2 + 1� = 0 

                  𝑥𝑥
1
2 = 5  or  𝑥𝑥

1
2 = −1 

                    𝑥𝑥 = 25         n.a. 
 

4.    
3

√10+√7
 

=
3

√10 + √7
×
√10− √7
√10− √7

 

=
3�√10 − √7�

10 − 7
 

=
3�√10 − √7�

3
 

= √10 −√7 
 
 

5.    
�√3+2�

2
+2

√3
 

=
3 + 4√3 + 4 + 2

√3
 

=
9 + 4√3
√3

 

=
9√3 + 4(3)

3
 

= 3√3 + 4 
 

6.  
6

√2−2
 

=
6

√2 − 2
×
√2 + 2
√2 + 2

 

=
6√2 + 12

2 − 4
 

=
6√2 + 12

−2
 

= −6 − 3√2 
 
 
EQUATIONS AND INEQUALITIES 
 
1.1     2𝑥𝑥(𝑥𝑥 − 3) = 0 

𝑥𝑥 = 0   or   𝑥𝑥 = 3 
 

1.2 3𝑥𝑥2 − 5𝑥𝑥 − 4 = 0 
 

         𝑥𝑥 = −(−5)±�(−5)2−4(3)(−4)
2(3)

 

             = 5±√73
6

 
      = 2,26  or   −0,59 

 
1.3 √2 − 7𝑥𝑥 + 2 = 𝑥𝑥 

       √2 − 7𝑥𝑥 = 𝑥𝑥 − 2 
           2 − 7𝑥𝑥 = 𝑥𝑥2 − 4𝑥𝑥 + 4 
                      0 = 𝑥𝑥2 + 3𝑥𝑥 + 2 
                      0 = (𝑥𝑥 + 2)(𝑥𝑥 + 1) 
                      𝑥𝑥 ≠ −2  or  𝑥𝑥 ≠ −1 
 
       No solution 

 
1.4           1

𝑥𝑥+1
+ 2𝑥𝑥

𝑥𝑥−1
= 1 

𝑥𝑥 − 1 + 2𝑥𝑥(𝑥𝑥 + 1) = (𝑥𝑥 + 1)(𝑥𝑥 − 1) 
  𝑥𝑥 − 1 + 2𝑥𝑥2 + 2𝑥𝑥 = 𝑥𝑥2 − 1 
                  𝑥𝑥2 + 3𝑥𝑥 = 0 
                 𝑥𝑥(𝑥𝑥 + 3) = 0 
                              𝑥𝑥 = 0  or  𝑥𝑥 = −3 
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1.5      2

3
𝑥𝑥2 − 2𝑥𝑥 = 6 

𝑥𝑥2 − 3𝑥𝑥 − 9 = 0 
 

 𝑥𝑥 = −(−3)±�(−3)2−4(1)(−9)
2

 

    = 3±√45
2

 
    = 4,85   or   −1,85 

 
1.6   (2𝑥𝑥 − 5)(𝑥𝑥 + 3) = 5 

2𝑥𝑥2 + 𝑥𝑥 − 15 − 5 = 0 
       2𝑥𝑥2 + 𝑥𝑥 − 20 = 0 
 

 𝑥𝑥 = −1±�1−4(2)(−20)
4

 

    = −1±√161
4

 
    = 2,92   or   −3,42 
 

1.7            𝑥𝑥(2𝑥𝑥 + 5) ≥ 3 
     2𝑥𝑥2 + 5𝑥𝑥 − 3 ≥ 0 
(2𝑥𝑥 − 1)(𝑥𝑥 + 3) ≥ 0 
                         𝑥𝑥 ≤ −3  or   𝑥𝑥 ≥ 1

2
 

 
1.8 (𝑥𝑥 − 2)(3 − 𝑥𝑥) > 0 

               2 < 𝑥𝑥 < 3 
 
1.9 (5 − 𝑥𝑥)2 ≤ 0 

            𝑥𝑥 = 5 
 

2.1                   4𝑥𝑥 − 2
𝑥𝑥

= 7 
     4𝑥𝑥2 − 7𝑥𝑥 − 2 = 0 
(4𝑥𝑥 + 1)(𝑥𝑥 − 2) = 0 

             𝑥𝑥 = −1
4
  or   𝑥𝑥 = 2 

 
2.2              𝑏𝑏2 − 𝑏𝑏 = −1

4
  or            𝑏𝑏2 − 𝑏𝑏 = 2 

        4𝑏𝑏2 − 4𝑏𝑏 + 1 = 0               𝑏𝑏2 − 𝑏𝑏 − 2 = 0 
(2𝑏𝑏 − 1)(2𝑏𝑏 − 1) = 0        (𝑏𝑏 − 2)(𝑏𝑏 + 1) = 0 
                            𝑏𝑏 = 1

2
             𝑏𝑏 = 2  or  𝑏𝑏 = −1 

 
 

 3.1         4𝑥𝑥+𝑦𝑦 = 2𝑥𝑥+4 
   22𝑥𝑥+2𝑦𝑦 = 2𝑥𝑥+4 
2𝑥𝑥 + 2𝑦𝑦 = 𝑥𝑥 + 4 
              𝑥𝑥 = 4 − 2𝑦𝑦 

 
              2𝑦𝑦2 − 3𝑥𝑥𝑥𝑥 = −4 
2𝑦𝑦2 − 3𝑦𝑦(4 − 2𝑦𝑦) = −4 
  2𝑦𝑦2 − 12𝑦𝑦 + 6𝑦𝑦2 = −4 
       8𝑦𝑦2 − 12𝑦𝑦 + 4 = 0 
          2𝑦𝑦2 − 3𝑦𝑦 + 1 = 0 
     (2𝑦𝑦 − 1)(𝑦𝑦 − 1) = 0 

                     𝑦𝑦 = 1
2
  or  𝑦𝑦 = 1 

 
                    𝑥𝑥 = 3  or  𝑥𝑥 = 2 
 
3.2 𝑥𝑥 + 𝑦𝑦 = 4 
               𝑥𝑥 = 4 − 𝑦𝑦 
 

             (𝑥𝑥 − 2)2 + (𝑦𝑦 − 3)2 = 4 
     (4 − 𝑦𝑦 − 2)2 + (𝑦𝑦 − 3)2 = 4 
4 − 4𝑦𝑦 + 𝑦𝑦2 + 𝑦𝑦2 − 6𝑦𝑦 + 9 = 4 
                        2𝑦𝑦2 − 10𝑦𝑦 + 9 = 0 

 

𝑦𝑦 =
−(−10) ± �(−10)2 − 4(2)(9)

2(2)  

 
                  𝑦𝑦 = 3,82   or   𝑦𝑦 = 1,18 
                𝑥𝑥 = 0,18   or   𝑦𝑦 = 2,82 
 
4. 𝑘𝑘 = 5𝑥𝑥 + 5𝑥𝑥 + 5𝑥𝑥 + …  625 times 

𝑘𝑘 = 5𝑥𝑥 . 54 
𝑘𝑘 = 5𝑥𝑥+4 

 
NATURE OF THE ROOTS 
 
1.1 3𝑥𝑥2 − 𝑥𝑥 + 4 = 0 
 

∆ = (−1)2 − 4(3)(4) 
    = −47 

 
       Imaginary 
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1.2 𝑥𝑥2 + 2𝑥𝑥 − 3 = 0 
 

∆ = 4 − 4(1)(−3) 
    = 16 

 
       Real, Rational and Unequal 
 
2. 2𝑥𝑥2 − 2𝑥𝑥 − 𝑟𝑟 = 0 
 
                                    ∆ = 0 

(−2)2 − 4(2)(−𝑟𝑟) = 0 
                           4 + 8𝑟𝑟 = 0 
                                  8𝑟𝑟 = −4 
                                    𝑟𝑟 = −1

2
 

 
3. 3𝑥𝑥2 − 2ℎ𝑥𝑥 + 3 = 0 
 
                                   ∆ < 0 

(−2ℎ)2 − 4(3)(3) < 0 
                      4ℎ2 − 36 < 0 
                          ℎ2 − 9 < 0 
            (ℎ + 3)(ℎ − 3) < 0 
                         −3 < ℎ < 3 
 
4.1  ∆ = 12 − 2(6) 
           = 0 
  
 Real, Rational and Equal 
 
4.2 Have to be a perfect square ∴   𝑘𝑘 = 6 
 
4.3 12 − 2𝑘𝑘 < 0 

       −2𝑘𝑘 < −12 
             𝑘𝑘 > 6 

 
5.1 2𝑥𝑥2 − 3𝑥𝑥 − 4 = 0 
 

       𝑥𝑥 = 3±�9−4(2)(−4)
4

 

          = 3±√41
4

 
          = 2,35   or   −0,85 
 
5.2 (−3)2 − 4(𝑘𝑘)(−4) = 0 
                                16𝑘𝑘 =  −9 
                                    𝑘𝑘 = − 9

16
 

 
 

6.1 𝑥𝑥 = 0  or  𝑥𝑥 + 4 = 0 
                               𝑥𝑥 = −4 
 
6.2  𝑥𝑥 + 4 < 0 
            𝑥𝑥 < −4 
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TRIGONOMETRY 
 
1.  sin𝜃𝜃 > 0 

 
4 + 3 tan𝜃𝜃 = 0 
        3 tan𝜃𝜃 = −4 

           tan𝜃𝜃 = −
4
3

 
 
sin𝜃𝜃 + cos 𝜃𝜃 

=
4
5
−

3
5

 

=
1
5

 
 

 
 

 

2. 5 sin(90° − 𝜃𝜃) − 3 = 0 
                       5 cos 𝜃𝜃 = 3 
                          cos 𝜃𝜃 = 3

5
 

 
 
 
 
 

2.1 tan𝜃𝜃 = 4
3
 

 
2.2   𝑘𝑘

6
= 4

3
 

 3𝑘𝑘 = 24 
    𝑘𝑘 = 8 
 
but 𝑘𝑘 = −8  [second quadrant] 

 
 

3. sin 43° = 1
𝑎𝑎
 

 
3.1 sin 223° 

= − sin 43° 

= −
1
𝑎𝑎

 
 
3.2 cos 317° 

= cos 43° 

=
√𝑎𝑎2 − 1

𝑎𝑎
 

 
3.3 tan(−137°) 

= tan 43° 

=
1

√𝑎𝑎2 − 1
 

 
3.4 cos 493° 

= cos 133° 
= − cos 47° 
= − sin 43° 

= −
1
𝑎𝑎
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4. 2 tan 25° = 𝑝𝑝 

   tan 25° =
𝑝𝑝
2

 
 
 
 

4.1 sin 205° 
= − sin 25° 
= −

𝑝𝑝
�𝑝𝑝2 + 4

 

 
4.2 cos(−115°) 

= − cos 65° 
= − sin 25° 
= −

𝑝𝑝
�𝑝𝑝2 + 4

 

 
4.3 tan 245° 

= tan 65° 

=
2
𝑝𝑝

 

 

5.1 
sin(−72°) tan135°

sin60° tan210°cos 18° 
 

=
−sin 72° (−tan 45°)

sin 60° tan 30° sin 72° 
 

=
1

√3
2 � 1

√3
�
 

= 2 
 

5.2 
sin63°  cos2 135°  tan315°
sin240° tan150° cos27°  

=
cos 27°  (− cos 45°)2 (− tan 45°) 

(− sin 60°)(− tan 30°) cos 27°
 

=
� 1
√2
�
2

(−1)

�−√3
2 � �− 1

√3
�
 

=
− 1

2
1
2

 

         = −1 
 

5.3 
cos 143° cos2 127°

sin(−37°) sin 217° cos 323° 

=
(− cos 37°)(− cos 53°)2

− sin 37°(−sin 37°)(cos 37°)
 

= −  
cos2 53°
sin2 37°

 

=  −
sin2 37°
sin2 37°

 
= −1 

 
6.  sin 240° tan 300° + cos 330° 

= (− sin 60°)(− tan 60°) + cos 30° 

=
√3
2
�
√3
1
� +

√3
2

 

=
3
2

+
√3
2

 

=
1
2
�3 + √3� 

 

7.1 �sin(360°−𝜃𝜃)  cos(180°+𝜃𝜃)
tan𝜃𝜃 (cos2 𝜃𝜃+sin2 𝜃𝜃)

 

= �
(− sin𝜃𝜃)(− cos𝜃𝜃)

sin 𝜃𝜃
cos 𝜃𝜃

 

= �cos2 𝜃𝜃 
= cos 𝜃𝜃 

 
 

7.2 
cos(90°−𝜃𝜃) tan(180°+𝜃𝜃)
tan(180°−𝜃𝜃) sin(180°−𝜃𝜃)

+ cos(90°+𝜃𝜃)
sin(360°−𝜃𝜃)

 

=
sin𝜃𝜃 tan𝜃𝜃

(− tan𝜃𝜃) sin 𝜃𝜃
+

(− sin𝜃𝜃)
(− sin𝜃𝜃)

 

= −1 + 1 
= 0 

 

7.3 
cos(180°−𝜃𝜃) sin(𝜃𝜃−90°) − 1

tan2(540°+𝜃𝜃) sin(90°+𝜃𝜃)cos(−𝜃𝜃) 

=
(− cos 𝜃𝜃)(− cos𝜃𝜃) − 1

tan2(180° + 𝜃𝜃) cos 𝜃𝜃 cos 𝜃𝜃
 

=
cos2 𝜃𝜃 − 1

tan2 𝜃𝜃 cos2 𝜃𝜃
 

=
sin2 𝜃𝜃

tan2 𝜃𝜃 cos2 𝜃𝜃
 

= 1 
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8.1 
2 sin2 𝑥𝑥

2 tan𝑥𝑥−2sin𝑥𝑥 cos𝑥𝑥
 

=
2 sin2 𝑥𝑥

2 sin 𝑥𝑥
cos 𝑥𝑥 − 2 sin 𝑥𝑥 cos 𝑥𝑥

 

=
2 sin2 𝑥𝑥 cos 𝑥𝑥

2 sin 𝑥𝑥 − 2 sin 𝑥𝑥 cos2 𝑥𝑥
 

=
2 sin2 𝑥𝑥 cos 𝑥𝑥

2 sin 𝑥𝑥(1 − cos2 𝑥𝑥)
 

=
sin 𝑥𝑥 cos 𝑥𝑥

sin2 𝑥𝑥
 

=
cos 𝑥𝑥
sin 𝑥𝑥

 
 
8.2 tan 𝑥𝑥 + cos 𝑥𝑥

1+sin𝑥𝑥
 

=
sin 𝑥𝑥
cos 𝑥𝑥

+
cos 𝑥𝑥

1 + sin 𝑥𝑥
 

=
sin 𝑥𝑥 + sin2 𝑥𝑥 + cos2 𝑥𝑥

cos 𝑥𝑥(1 + sin 𝑥𝑥)
 

=
sin 𝑥𝑥 + 1

cos 𝑥𝑥(1 + sin 𝑥𝑥)
 

=
1

cos 𝑥𝑥
 

 
8.3 tan2 𝑥𝑥 − sin2 𝑥𝑥 

=
sin2 𝑥𝑥
cos2 𝑥𝑥

− sin2 𝑥𝑥 

=
sin2 𝑥𝑥 − sin2 𝑥𝑥 𝑐𝑐𝑐𝑐𝑠𝑠2𝑥𝑥

cos2 𝑥𝑥
 

=
sin2 𝑥𝑥(1 − cos2 𝑥𝑥)

cos2 𝑥𝑥
 

= tan2 𝑥𝑥 sin2 𝑥𝑥 
 

9.1 
sin𝑥𝑥+cos𝑥𝑥
tan𝑥𝑥+1

 

=
sin 𝑥𝑥 + cos 𝑥𝑥

sin 𝑥𝑥
cos 𝑥𝑥 + 1

 

=
sin 𝑥𝑥 cos 𝑥𝑥 + cos2 𝑥𝑥

sin 𝑥𝑥 + cos 𝑥𝑥
 

=
cos 𝑥𝑥(sin 𝑥𝑥 + cos 𝑥𝑥)

sin 𝑥𝑥 + cos 𝑥𝑥
 

= cos 𝑥𝑥 
 
9.2 tan 𝑥𝑥 + 1 = 0 

        tan 𝑥𝑥 = −1 
 

𝑥𝑥 = 135° + 𝑛𝑛. 180° 
 
        and 
 
 𝑥𝑥 = 90° + 𝑛𝑛. 180° 
 
 
 

 
 
 
 
 


