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Solutions for level 1 

1.1 x=0 or x=2 2  

1.2 𝑥 = 0 𝑜𝑟 𝑥 = −6 2 

1.3 𝑥2 − 3𝑥 − 16 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

=
−(−3)±√(−3)2−4(1)(−16)

2(1)
 

𝑥 = 5.77 𝑜𝑟 𝑥 = −2.77 

 

 

4 

1.4 𝑥 = 2 𝑜𝑟 𝑥 = −5 2 

1.5 𝑥2 + 6𝑥 + 1 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−6 ± √62 − 4(1)(1)

2(1)
 

𝑥 = −0.17 𝑜𝑟 𝑥 = −5.83 

4 

1.6 (𝑥 − 5)(𝑥 − 4) = 0 

𝑥 = 5 𝑜𝑟𝑥 = −4 

2 

1.7 𝑥 = 0 𝑜𝑟 𝑥 = 3 2 

2.1 𝑥2 + 2𝑥 − 1 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−2 ± √22 − 4(1)(−1)

2(1)
 

𝑥 = 0,41 𝑜𝑟 𝑥 = −2,41 

 

3 

2.2 2𝑥2 − 3𝑥 − 7 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−(−3) ± √(−3)2 − 4(2)(−7)

2(2)
 

𝑥 = 2.77 𝑜𝑟 𝑥 = −1.27 

3 

2.3 3𝑥2 + 8𝑥 + 2 = 0 

𝑥 =
−8 ± √82 − 4(3)(2)

2(3)
 

𝑥 = −0,28 𝑜𝑟 𝑥 = −2,39 

4 

2.4 3𝑥2 − 4𝑥 − 2 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−(−4) ± √(−4)2 − 4(3)(−2)

2(3)
𝑥 = −1.72 𝑜𝑟 𝑥 = −0.39

 

4 

2.5 𝑥2 − 9 = 0 2 



 

3 
 

(𝑥 − 3)(𝑥 + 3) = 0 

𝑥 = ±3 

2.6 33𝑥+1 = 92𝑥−4 

3
3𝑥+1

= 3
2(2𝑥−4)

 

3𝑥 + 1 = 4𝑥 − 8 

𝑥 = 9 

 

3 

2.7 
𝑥 −

3

𝑥
= −2 

𝑥2 + 2𝑥 − 3 = 0 
(𝑥 + 3)(𝑥 − 1) = 0 

 

𝑥 =-3 or x=1 

4 

2.8 
𝑥 − 5 +

2

𝑥
= 0 

𝑥2 − 5𝑥 + 2 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−(−5) ± √(−5)2 − 4(1)(2)

2(2)
 

𝑥 = 4.56 𝑜𝑟 𝑥 = 0.44 

4 

2.9 
𝑥 + 2 =

2

𝑥 + 1
 

(𝑥 + 2)(𝑥 + 1) = 2 

𝑥2 + 3𝑥 + 2 − 2 = 0 

𝑥(𝑥 + 3) = 0 

𝑥 = 0 𝑜𝑟 𝑥 = −3 

4 

3.1 4 − 𝑝 ≥ 0 

−𝑝 ≥ −4 

  𝑝 ≤ 4 

2 

3.2   

3.2.1 
𝑥 =

−5 ± √20 − 8k

6
 

𝑘 = −2  
𝑘 = 2 

2 

3.2.2 𝑘 = −3 1 

3.3 2𝑥2 − 3𝑥 − 𝑝 = 0 

2(2)2 − 3(2) − 𝑝 = 0  
𝑝 = 2  
2𝑥2 − 3𝑥 − 2 = 0  
(2𝑥 + 1)(𝑥 − 2) = 0  

𝑥 = −
1

2
𝑜𝑟𝑥 = 2 

4 
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Solution for level 2(q2) 

4.1 2 − x = √2 − 7x  

(2 − 𝑥)2 = (√2 − 7𝑥)
2
 

4 − 4𝑥 + 𝑥2 = 2 − 7𝑥  
𝑥2 + 3𝑥 + 2 = 0 

(𝑥 + 2)(𝑥 + 1) = 0 

 𝑥 = −2 𝑜𝑟 𝑥 = −1 

 

4  

4.2 𝑥 = 1 + √7 − 𝑥  

 (𝑥 − 1)2 = (√(7 − 𝑥) )
2

 

𝑥2 − 2𝑥 + 1 = 7 − 𝑥  
𝑥2 − 𝑥 − 6 = 0 

 (𝑥 − 3)(𝑥 + 2) = 0 

 𝑥 = 3 𝑜𝑟 𝑥 = −2   
𝑥 ≠ 2 

5  

4.3 𝑥 − 3√𝑥 + 20 = 2 

−(3√𝑥 + 2)
2

= (−𝑥 + 2)2 

 9(𝑥 + 2) = 𝑥 − 4𝑥 + 4 

 9𝑥 + 18 = 𝑥2 − 4𝑥 + 4 

  𝑥2 − 13𝑥 − 14 = 0 
(𝑥 − 14)(𝑥 + 1) = 0  
 𝑥 = 14 𝑜𝑟 𝑥 = −1  

 𝑥 ≠ −1 

 

4  

4.4 𝑥 − 3√𝑥 − 4 = 0 

 (−3√𝑥)
2

= (−𝑥 + 4)2 

 9𝑥 = 𝑥2 − 8𝑥 + 16 

  𝑥2 − 17𝑥 + 16 = 0  
(𝑥 − 16)(𝑥 − 1) = 0 

 𝑥 = 16 𝑜𝑟 𝑥 = 1  
 𝑥 ≠ 1 

4  

4.5  

 

√𝑥 − 1 − 3√𝑥 − 1 + 2 = 0 

(−2√𝑥 − 1)
2

= 22 

 4(𝑥 − 1) = 4  
4𝑥 = 8 

 𝑥 = 2 

4  
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4.6 √(7 + 3𝑥) + 2𝑥 = 0 

√(7 + 3𝑥) = −2𝑥 

7 + 3𝑥 = 4𝑥2  

4𝑥2 − 3𝑥 − 7 = 0 
(4𝑥 − 7)(𝑥 + 1) = 0 

4𝑥 =
7

4
 𝑜𝑟 𝑥 + 1 = 0  

𝑥 =
7

4
𝑜𝑟 𝑥 = −1 

5  

4.7 
        (𝑥 + 3) = (2⎷(5 − 𝑥))

2

 

        𝑥2 + 6𝑥 + 9 = 4(5 − 𝑥) 

        𝑥2 + 10𝑥 − 11 = 0 

       (𝑥 − 1)(𝑥 + 11) = 0 

        𝑥 = 1 𝑜𝑟 𝑥 = 11 

 

5  

4.8 
.    𝑥 − 2⎷(𝑥 − 1) = 4 

           (−2⎷(𝑥 − 1))

2

= (4 − 𝑥)2 

            4(𝑥 − 1) = 16 − 8𝑥 + 𝑥2 

         𝑥2 − 12𝑥 + 20 = 0 

           (𝑥 − 10)(𝑥 − 2) = 0 

             𝑥 = 10𝑜𝑟𝑥 = 2 

 

6  

4.9 √(𝑥 + 5) + 1 = 𝑥  

  (√(𝑥 + 5))
2

= (𝑥 − 1)2 

  𝑥 + 5 = 𝑥2 − 2𝑥 + 1  
  𝑥2 − 3𝑥 − 4 = 0  
 (𝑥 − 4)(𝑥 + 1) = 0  
𝑥 = 4 𝑜𝑟 𝑥 =  −1 

3  

4.10 𝑥 − √𝑥 = 6  

(−√𝑥)
2

= (−𝑥 + 6)2 

 𝑥 = 𝑥2 − 12𝑥 + 36 

 𝑥2 − 13𝑥 + 36 = 0  
(𝑥 − 4)(𝑥 − 9) = 0 

 𝑥 = 4 𝑜𝑟 𝑥 = 9  
𝑥 ≠ 4 

 

 

4  

5.1 (3 − 𝑥)(𝑥 + 1) < 0 

 𝑐𝑣 

 𝑥 = 3 𝑜𝑟 𝑥 =  −1 

  ⸫ 3 < 𝑥 < −1 

 

4  

5.2 𝑥2 − 16 ≤ 0  
𝑐𝑣  

4  
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𝑥2 = 16  
𝑥 = ±4  

⸫ 4 ≥ 𝑥 ≤ −4 

 

5.3 (𝑥 − 1)(𝑥 − 2) ≤ 6 

 𝑥2 − 3𝑥 − 4 ≤ 0 

 𝑐𝑣 

 𝑥 = 4 𝑜𝑟 𝑥 = 1  
⸫ 4 ≥ 𝑥 ≤ 1 

 

4  

5.4 𝑥2 − 9𝑥 ≥ 36  
𝑥2 − 9𝑥 − 36 ≥ 0 

 𝑐𝑣  
𝑥 = −3 𝑜𝑟 𝑥 = 12  
⸫ − 3 ≤ 𝑥 ≥ 12  

4  

5.5 3𝑥2 + 𝑥 − 2 ≥ 0 

 𝑐𝑣 (3𝑥 − 2)(𝑥 + 1) = 0 

 𝑥 =
2

3
𝑜𝑟 𝑥 =  −1  

⸫
2

3
≤ 𝑥 ≥ −1  

 

4  

5.6 15𝑥2 + 4 > 21𝑥  
5𝑥2 − 21𝑥 + 4 > 0 

 𝑐𝑣 

 (5𝑥 − 1)(𝑥 − 4) = 0 

 𝑥 =
1

5
 𝑜𝑟 𝑥 = 4  

⸫
1

5
< 𝑥 > 4  

 

4  

5.7 6𝑥 − 2𝑥2 ≤ 0 

−2𝑥2 + 6𝑥 ≤ 0 

−2𝑥(𝑥 − 3) ≤ 0 

0 ≤ 𝑥 ≤ 3 

4  

5.8 4𝑥2 − 1 < 0 
(2𝑥 − 1)(2𝑥 + 1) < 0 

−
1

2
< 𝑥 <

1

2
 

4  

5.9 −𝑥2 < −𝑥 + 12 

𝑥2 − 𝑥 − 12 > 0 

(𝑥 − 4)(𝑥 + 3) > 0 

−3 < 𝑥 < 4 

4  

5.10 −𝑥2 − 3𝑥 > 0 

−𝑥(𝑥 + 3) > 0 

−3 < 𝑥 < 0 

4  

5.11 (𝑥 − 1)(𝑥 + 4) ≥ 6 

𝑥2 + 4𝑥 − 𝑥 − 4 − 6 ≥ 0 

𝑥2 + 3𝑥 − 10 ≥ 0 

3  
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(𝑥 + 5)(𝑥 − 2) ≥ 0 

−5 ≤ 𝑥 ≥ 2 

6.1 

(
10𝑛 + 2𝑛+2

52𝑛 + 4.5𝑛
 )

1
𝑛

 

= (
5𝑛. 2𝑛 + 2𝑛. 22

52𝑛 + 4.5𝑛
)

1
𝑛

 

= (
2𝑛(5𝑛 + 4)

5𝑛(5𝑛 + 4)
)

1
𝑛

 

= (
2𝑛

5𝑛
) 

=
2

5
 

4  

6.2 3𝑥+2 − 32−𝑥 = 82  3𝑥. 32 − 32. 3−𝑥 = 82  
 9.32𝑥 − 82.3𝑥 − 9 = 0 

 (9.3𝑥 − 1)(3𝑥 − 9) = 0 

 𝑥 = −2 𝑜𝑟 𝑥 = 2  
 

5  

6.3 3𝑥+1 − 3𝑥−1 − 24 = 0 

 3𝑥(3−
1
3

) = 24 

 3𝑥 (
8

3
) = 24  

3𝑥 = 32 

 𝑥 = 2 

 

5  

6.4 22𝑥 − 6(2𝑥) = 16 

 22𝑥 − 6(2𝑥) − 16 = 0 

 (2𝑥 − 8)(2𝑥 + 2) =  0 

  2𝑥 = 8 𝑜𝑟 2𝑥 = −2 

  𝑥 = 3  

 

4  

    

    

    

    

  

 

 

 

Solutions level 3  

1 √𝟏𝟎𝟏𝟎𝟎𝟗

√𝟏𝟎𝟏𝟎𝟏𝟏 − √𝟏𝟎𝟏𝟎𝟎𝟕 
   

3 
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√𝟏𝟎𝟏𝟎𝟎𝟕 𝟏𝟎𝟐

√𝟏𝟎𝟏𝟎𝟎𝟕 𝟏𝟎𝟒 − √𝟏𝟎𝟏𝟎𝟎𝟕 
 

√√𝟏𝟎𝟏𝟎𝟎𝟕 𝟏𝟎𝟐

√(√𝟏𝟎𝟏𝟎𝟎𝟕)(𝟏𝟎𝟒 − 𝟏)

 

−
𝟏𝟎

𝟗𝟗
 

  
2 √𝟑𝟐𝟎𝟏𝟏 − √𝟑𝟐𝟎𝟎𝟗

√𝟑𝟐𝟎𝟎𝟖
 

Type equation here. 
 

 

Answer is 12  

4 

3 𝒂 = 𝟐 𝟎𝒓 𝒃 = 𝟏𝟎𝟎𝟔 3 

4 Type equation here.  

6 𝟐𝒙(𝒙 − 𝟓) ≤ 𝟎 

 𝟐𝒙 ≤ 𝟎 𝒐𝒓 𝒙 − 𝟓 ≤ 𝟎 

 𝒙 ≤ 𝟎 𝒐𝒓 𝒙 ≤ 𝟓 

 

3 

7 𝒙𝟐 + 𝟐𝒙𝒚 − 𝟖𝒚𝟐 = 𝟎 

 (𝒙 + 𝟒𝒚)(𝒙 − 𝟐𝒚) = 𝟎 

 𝒙 + 𝟒𝒚 = 𝟎  𝒐𝒓 𝒙 − 𝟐𝒚 = 𝟎 

 𝒙 = −𝟒𝒚 𝒐𝒓 𝒙 = 𝟐𝒚 
𝒙

𝒚
=  −𝟒 𝒐𝒓

𝒙

𝒚
= 𝟐 

7.2  𝒙 + 𝒚 = 𝟔  
𝒙

𝒚
= 𝟐 

  𝟐𝒚 + 𝒚 = 𝟔 

 𝟑𝒚 = 𝟔 

 𝒚 = 𝟐  
 

3 

 

 

 

5 

8 It is not possible for f(x) to be equal to g(x) 2 

9 9.1(𝒙 +
𝟏

𝒙
) (𝒙 +

𝟏

𝒙
) = (𝟒)𝟐 

 𝒙𝟐 + 𝟏 + 𝟏 +
𝟏

𝒙𝟐
= 𝟏𝟔 

  𝒙𝟐 +
𝟏

𝒙𝟐
= 𝟏𝟒  

 

9.2 (𝒙 +
𝟏

𝒙
) (𝒙𝟐 − 𝟏 +

𝟏

𝒙𝟐
) 

= (𝟒)(𝟏𝟒 − 𝟏) 

= 𝟒(𝟏𝟑) 

= 𝟓𝟐 

2 

 

 

 

3 

10.1 (𝟑𝒙 − 𝒚)𝟐 + (𝒙 − 𝟓)𝟐 = 𝟎  
 𝟑𝒙 − 𝒚 = 𝟎 𝒐𝒓 𝒙 − 𝟓 = 𝟎 

   𝒙 = 𝟓  𝒕𝒉𝒆𝒏 𝒚 = 𝟏𝟓 

6 



 

9 
 

 

 

 

 

 

 

   

  

 

 

 

   

   

   

   

 

Question 2 level 4 

1 𝟔𝒙 + 𝟔𝒙 + 𝟔𝒙 + 𝟔𝒙 + 𝟔𝒙 + 𝟔𝒙 = 𝟔𝟔𝒙 

  𝟔. 𝟔𝒙 = 𝟔𝟔𝒙   
𝟔 = 𝟔𝟔𝒙−𝒙  
 𝟔 = 𝟔𝟓𝒙 

 𝟓𝒙 = 𝟏  

𝒙 =
𝟏

𝟓
 

 

3 

2 
𝒙

𝟏
𝟐 + 𝟑𝒙

𝟏
𝟒 − 𝟏𝟖 = 𝟎 

  (𝒙
𝟏
𝟒 + 𝟔) (𝒙

𝟏
𝟒 − 𝟑) = 𝟎 

 𝒙
𝟏
𝟒  ≠ −𝟔 𝒐𝒓  𝒙 = 𝟖𝟏 

4 

3 𝟑𝒙+𝟏 + 𝒎. 𝟑𝒙 = 𝟐𝒎 + 𝟔 

 𝟑𝒙(𝟑 + 𝒎) = 𝟐(𝒎 + 𝟐) 

 𝟑𝒙 = 𝟐 

  𝒙 𝒍𝒐𝒈(𝟑) = 𝒍𝒐𝒈(𝟐) 

  𝒙 =
𝒍𝒐𝒈(𝟐)

𝒍𝒐𝒈(𝟑)
 

 

4 

4 𝟗. 𝟑𝟐𝒙 + 𝟏 = 𝟔. 𝟑𝒙  
 𝒍𝒆𝒕 𝒌 = 𝟑𝒙 

 𝟗𝒌𝟐 + 𝟏 = 𝟔. 𝒌   
𝟗𝒌𝟐 − 𝟔𝒌 + 𝟏 = 𝟎 

 (𝟑𝒌 − 𝟏)(𝟑𝒌 − 𝟏) = 𝟎 

   𝒌 =
𝟏

𝟑
    

    𝟑𝒙 =
𝟏

𝟑
   

  𝒙 = −𝟏 

(4) 

5.1 𝟐𝒚 = 𝟑 + 𝒙 − − − (𝟏)  
𝟐𝒙𝒚 + 𝟕 = 𝒙𝟐 + 𝟒𝒚𝟐 − − − (𝟐)   
𝒙 = 𝟐𝒚 − 𝟑 − − − (𝟑)  
𝒔𝒖𝒃 𝒆𝒒𝟑 𝒊𝒏𝒕𝒐 𝒆𝒒𝟐 

(5) 
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  𝟐𝒚(𝟐𝒚 − 𝟑) = (𝟐𝒚 − 𝟑)𝟐 + 𝟒𝒚𝟐 

𝟒𝒚𝟐  − 𝟔𝒚 + 𝟐 = 𝟎 

 (𝟐𝒚 − 𝟏)(𝒚 − 𝟏) = 𝟎 

 𝒚 =
𝟏

𝟐
 𝒐𝒓 𝒚 = 𝟏  

 ⸫𝒙 = −𝟐 𝒐𝒓 𝒙 = −𝟏 

5.2 (3𝑥 − 𝑦)2 + (𝑥 + 5)2 = 0 

(3𝑥 − 𝑦)2 = 0 𝑎𝑛𝑑 (𝑥 − 5)2 = 0 

3𝑥 − 𝑦 = 0 𝑎𝑛𝑑𝑥 − 5 = 0 

3𝑥 = 𝑦 

𝑥 = 5 

𝑦 = 3(5) 

𝑦 = 15 

3 

5.3 2𝑥+1 + 2𝑥 = 3𝑦+2 − 3𝑦 

2𝑥 . 2 + 2𝑥 = 3𝑦. 32 − 3𝑦 

2𝑥(2 + 1) = 3𝑦(9 − 1) 

2𝑥 . 3 = 3𝑦 . 8 
2𝑥

3𝑦
=

8

3
 

2𝑥 = 23  

𝑥 = 3 𝑜𝑟 3𝑦 = 3  
𝑦 = 1 

3 

5.4 2𝑥 − 2𝑦+2 = 0 … … … … .1 

 𝑥2 + 2𝑥𝑦 + 𝑦2 = 0 … … 2 

2𝑥 = 2𝑦+2 

𝑥 = 𝑦 + 2 

(𝑥 + 𝑦)2 = 0 

𝑥 + 𝑦 = 0 

𝑥 = −𝑦 

𝑥 = 𝑦 + 2 

−𝑦 = 𝑦 + 2 

−2𝑦 = 2 

𝑦 = −1 

𝑥 = 𝑦 + 2 

𝑥 = −1 + 2 

𝑥 = 1 

3 

6.1 𝑓(𝑥) = 3(𝑥 − 1)2 + 5 

𝑔(𝑥) = 3 

𝑓(𝑥) = 𝑔(𝑥) 

3(𝑥 − 1)2 + 5 = 3 

3(𝑥 − 1)2 = −2 

(𝑥 − 1)2 = −
2

3
 

𝑥 − 1 = ±⎷ (−
2

3
) 

𝑛𝑜𝑛 − 𝑟𝑒𝑎𝑙 
∴  𝑖𝑡 𝑖𝑠 𝑛𝑜𝑡 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑓𝑜𝑟 𝑓(𝑥) = 𝑔(𝑥) 

3 

6.2 𝑓(𝑥) = 𝑔(𝑥) + 𝑘 

3(𝑥 − 1)2 + 5 = 3 + 𝑘 

4 
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3(𝑥2 − 2𝑥 + 1) + 5 = 3 + 𝑘 

3𝑥2 − 6𝑥 + 3 + 5 = 3 + 𝑘 

3𝑥2 − 6𝑥 + 8 = 3 + 𝑘 

3𝑥2 − 6𝑥 + 5 − 𝑘 = 0 

∆= 0 

𝑏2 − 4𝑎𝑐 = 0 

(−6)2 − 4(3)(5 − 𝑘) = 0 

36 − 60 + 12𝑘 = 0 

−24 + 12𝑘 = 0 

−24 + 12𝑘 = 0 

12𝑘 = 24 

𝑘 = 2 

 



SOLUTIONS FOR NUMBER PATTERN, SEQUENCE AND SERIES 

QUESTION 1 

1.1 11√ 

1.2 𝑇𝑛 = 𝑎 + (𝑛 − 1)𝑑 

      = 20 + (𝑛 − 1)(−3) √ 

      = 23 − 2𝑛                 √  

1.3  −103 = 23 − 3𝑛     

−126 = −3𝑛√ 

        𝑛 = 42√   

QUESTION 2 

2.1 35√ 

2.2 𝑇𝑛 = 𝑎𝑛2 + 𝑏𝑛 + 𝑐 

             2𝑎 = 4                 3𝑎 + 𝑏 = 2                       𝑎 + 𝑏 + 𝑐 = 3 

               𝑎 = 2 √             3(2) + 𝑏 = 2         2 − 4 + 𝑐 = 3 

                             𝑏 = −4√                      𝑐 = 5√ 

   𝑇𝑛 = 2𝑛2 − 4𝑛 + 5 

 𝑇48 = 2(48)2 − 4(48) + 5 √ 

          = 4421√ 

QUESTION 3 

3.1 𝑏 − 3 = 27 − 19√ 

                     𝑏 = 11 √ 

3.2 𝑇𝑛 = 𝑎 + (𝑛 − 1)𝑑 

      = 3 + (𝑛 − 1)(8) √ 

      = 8𝑛 − 5 √√ 

3.3 𝑇13 = 8(13) − 5 √ 

        = 99 √ 

  

3.4   𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

 𝑆30 =
30

2
[2(3) + (30 − 1)8] √√ 

        = 3570√ 

 

 

QUESTION 4 



4.1 ∑ 3𝑛−2 = 3−120
𝑛=1 + 30 + ⋯ + 318 

∴ 𝑎 = 3−1; 𝑟 = 3; 𝑛 = 20√ 

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1
 

𝑆20 =
1

3
(320−1)

3−1
√ 

       =
1

3
(

320−1

2
) √ 

       = 581 130 733.3 √ 

QUESTION 5 

    5.1  Quadratic ∴ 2nd difference constant. 

 ∴ 𝑥 − 14 = 46 − 2𝑥 ✓ 
 

3𝑥 = 60 ✓ 

             𝑥 = 20 ✓ (3) 
 

5.2 𝑥 = 20 ; 𝑥 − 14 = 6 
 

∴ 2𝑎 = 6 ∴ 𝑎 = 3✓ 
 

∴ 𝑇𝑛 = 𝑎𝑛2 + 𝑏𝑛 + 𝑐 

(𝑎 = 3) ∴ 𝑇𝑛 = 3𝑛2 + 𝑏𝑛 + 𝑐 

𝑛 = 1: ∴ 4 = 3(1)2 + (1) + 𝑐 

= 3 + 𝑏 + 𝑐 
 

∴ 1 = 𝑏 + 𝑐  

 

𝑛 = 2: 9 = 3(2)2 + (2) + 𝑐✓ 

= 12 + 2𝑏 + 𝑐 
 

∴ −3 = 2𝑏 + 𝑐  

 

-: 4 = −𝑏 
 

∴ 𝑏 = −4✓ 



in : ∴ 1 = (−4) + 𝑐 

∴ 5 = 𝑐✓ 

∴ 𝑇𝑛 = 3𝑛2 − 4𝑛 + 5  (4) 

 

QUESTION 6 

6.1 3; 9; 17; 27; 39   ✓                                                                                                             (1) 

6.2   

 𝑇𝑛 = 𝑎𝑛2 + 𝑏𝑛 + 𝑐 

∴ 2𝑎 = 2✓ 

∴ 𝑎 = 1✓ 

∴ 𝑇𝑛 = 𝑛2 + 𝑏𝑛 + 𝑐 

𝑛 = 1: 𝑇1 = 12 + (1) + 𝑐 = 3 

∴ = 𝑏 + 𝑐 = 2  

𝑛 = 2: 𝑇2 = 22 + (2) + 𝑐 = 9 

∴ 2𝑏 + 𝑐 = 5  

 − : − b = −3 

  ∴ 𝑏=3✓ in : 3 + c = 2 

∴ 𝑐 = −1✓ 

∴ 𝑇𝑛 = 𝑛2 + 3𝑛−1                                                                                                                            (4) 

 

QUESTION 7 

7.1 4; 𝑥; 32 

7.1.1 𝑑 = 𝑥 − 4 = 32 − 𝑥✓ 
 

∴ 2𝑥 = 36 
                          𝑥 = 18  ✓                                                                                                          (2) 

 

7.1.2 𝑟 =
𝑥

4
=

32

𝑥
 ✓ 

 ∴  𝑥2 = 128 ✓ 

 ∴ 𝑥 = ±√128 

                  = ±√2 ✓ 



7.2  𝑃 = ∑ 3𝑘−513
𝑘=1  

   =3−4+3−3+……+33 ✓ 

 ∴ 𝑎 = 3−4; 𝑟 = 3; 𝑛 = 13 ✓ 

 𝑆𝑛 =
𝑎(𝑟𝑛−1)

𝑟−1
 

       =
3−4(313−1)

3−1
 ✓ 

       =
313−1

34  ×2
 

        = 9841,49 ✓ 

7.3 𝑆𝑛 = 𝑎 + (𝑎 + 𝑑) + ⋯ + [𝑎 + (𝑛 − 1)] 

𝑆𝑛 = [𝑎 + (𝑛 − 1)] + [𝑎 + (𝑛 − 2)𝑑] + ⋯ + 𝑎 ✓ 

2𝑆𝑛 = [2𝑎 + (𝑛 − 1)𝑑] + [2𝑎 + (𝑛 − 1𝑑)] + ⋯ + [2𝑎 + (𝑛 − 1)] ✓ 

∴ 2𝑆𝑛 = 𝑛 × [2𝑎 + (𝑛 − 1)𝑑] ✓ 

      𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] ✓ 

 
QUESTION 8 

8.1 𝑑 = 𝑇2 − 𝑇1 = −3 − (−7) = 4 

              𝑇𝑛 = 𝑎 + (𝑛 − 1) 

        ∴ 173 = −7 + (𝑛 − 1)(4) ✓ 
 

             173 = −7 + 4𝑛 − 4 
 

             184 = 4𝑛✓ 
 

     𝑛 = 46 terms ✓  (3) 
 

8.2         𝑆𝑛 =
𝑛

2
(𝑎 + 𝑙) 

 𝑆46 =
46

2
(−7 + 173)✓ 

                     = 23(166)✓ 

                    = 3818 ✓  

         

 

8.3 𝑇𝑛 = 𝑎 + (𝑛 − 1) 

= −7 + (𝑛 − 1)(4) ✓ 
 

= −7 + 4𝑛 − 4 
 

= 4𝑛 − 11✓ 

        ∴ −7 − 3 + 1 + ⋯ 173 = ∑ (4𝑛 − 11)46
𝑛=11 ✓ 



QUESTION 9 

9.1  

9.1.1   𝑟 =  
−2

4
 =

−1

2
 ✓ 

            ∴ 𝑇4=1× −
1

2
= −

1

2
 ✓ 

     9.1.2 𝑇𝑛=𝑎𝑟𝑛−1 

        
1

64
 = 4(−

1

2
)𝑛−1

✓ 

 (−
1 

2
)8=(−

1    

2
)𝑛−1

✓ 

     ∴ 8 = 𝑛 − 1✓ 

     ∴ 𝑛 = 9✓ 

     9.1.3 𝑆∞ =
𝑎

1−𝑟
 

                     =
4

1−(−
1

2
)
  ✓ 

                    =
8

3
✓ 

 

9.2 For Geometric sequence. 

𝑥 + 1

1
=

𝑥 − 3

𝑥 + 1
 

∴ 𝑥2 + 2𝑥 + 1 = 𝑥 − 3 

∴ 𝑥2 + 𝑥 + 4 = 0√ 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

    =
−1 ± √(1)2 − 4(1)(4)

2(1)
 

 

    =
−1 ± √1 − 16

2
 

 

   =
−1±√−15

2
√ 

∴ No real solution. √ 

∴ Not a geometric sequence. √ 

 

QUESTION 10 



10.1  

 10.1.1𝑆𝑛 = 𝑛2 + 3𝑛 

           𝑆1 = 12 + 3(1) ✓ 

     = 1 + 3 

     = 4 

       ∴ 𝑇1 = 4✓ 

          𝑆2 = 22 + 3(2) = 4 + 6 = 10 

       ∴ 𝑇2 = 𝑆2 − 𝑆1 = 10 − 4 = 6✓ 

10.1.2 4 + 6 + 9+. .. 

              𝑎 =  4 ; 𝑟 =  
3

2
 ✓ 

 𝑆𝑛 =
𝑎(𝑟𝑛−1)

𝑟−1
 

 𝑆6 =
4(

3

2
 )6−1)

3

2
−1

 ✓ 

      = 83.13 ✓ 

10.2 𝑇1 = 6(
1  

2
)1 = 3✓ 

 𝑇2 = 6(
1  

2
)2 =

3

2
 

 𝑇3 = 6(
1  

2
)3 =

3

4
 

 ∴ 𝑎 = 3; 𝑟 =
1

2
✓ 

 𝑆∞ =
𝑎

1−𝑟
 

 𝑆∞ =
3

1−
1

2

✓ 

                   = 6  ✓ 

QUESTION 11 

11.1  

2𝑎 = 2 ✓ 

∴ 𝑎 = 1 ✓ 

𝑇𝑛 = 1𝑛2 + 𝑏𝑛 + 𝑐 

𝑇2 = 22 + (2) + 𝑐 



∴ 6 = 4 + 2𝑏 + 𝑐 

2 = 2𝑏 + 𝑐    

𝑇1 = 12 + 𝑏(1) + 𝑐  

2 = 1 + 𝑏 + 𝑐 

1 = 𝑏 + 𝑐  

-: 1 = 𝑏✓ 
 

𝑏 = 1 in : 1 = 1 + 𝑐 
 

∴ 𝑐 = 0✓ 
 

∴ 𝑎 = 1; 𝑏 = 1; 𝑐 = 0  

 

11. 2 𝑇𝑛 = 𝑛2 + 𝑛 

𝑇12 = 122 + 12 

 
 

= 144 + 12✓ 
  

= 156 ✓  
 

(2) 

 
 

 

 

QUESTION 12 

12.1  𝑟 =  
1

2
  and 𝑠∞=6 

       𝑆∞ =
𝑎

1 − 𝑟
 

  6 =
𝑎

1−
1

2

 √ 

  𝑎 = 3√ 

12.2 𝑇𝑛=𝑎𝑟𝑛−1 

 𝑇8 = 3 (
1

2
)

8−1

 √ 

     =
3

128
 √ 

12.3.  ∑ 3(2)1−𝑘𝑛
𝑘=1  =5,8125 

 3+ 
3

2
 + 

3

4
 +……=5.8125 ✓ 

 𝑆𝑛 =
𝑎(1−𝑟𝑛)

1−𝑟
  =5,8125 

 
3[1−(

1

2
)𝑛]

1−
1

2

 =5.8125 ✓ 



 6[[1 − (
1

2
)𝑛] =5.8125 

 (
1

2
)𝑛 = 

1

32
 =0.03125 

 2−𝑛 =2−5 or 𝑛𝑙𝑜𝑔
1

2
= 𝑙𝑜𝑔

1

32
 ✓ 

 ∴ 𝑛 = 5✓ 

QUESTION 13 

13. 1 −
1

4
; 𝑏;  −1  

 
𝑏

−
1

4

= −
1

𝑏
 ✓ 

           𝑏2 =
1

4
✓ 

              𝑏 = ±
1

2
✓ 

13.2 −
1

4
;

1

2
; −1 

 𝑟 = −2 

 𝑇19 = 𝑎𝑟18 

𝑇19 = (−
1

4
) (−2)18 ✓ 

      = (
218

22 ) 

       = −216 ✓  

        = −65536 ✓ 

13.3 The series is −
1

4
 ;  

1

2
 ;  −1 ; 2 ;  −4 ;  8 ;  … 

 The new positive term series:  
1

2
 ; 2 ;  8 ; 32; 128; … ✓ 

 𝑎 =
1

2
 ; 𝑟 = 4✓ 

 ∑ (
1

2
)(4)𝑛−120

𝑛=1 ✓✓ 

13.4 No, the series is not convergent ✓ 

 𝑟 = 4 and for convergence −1 < 𝑟 < 1✓ 

QUESTION 14 

 14.1.1 24 ✓ 

14.1.2         

 



2𝑎 = 3 3𝑎 + 𝑏 = 0 𝑎 + 𝑏 + 𝑐 = 6 
 

                    𝑎 =
3

2
✓             𝑏 = −

9

2
 ✓                                                𝑐 = 9✓ 

                      𝑇𝑛 =
3

2
𝑛2 −

9

2
𝑛 + 9 

 

14.1.3            
3

2
𝑛2 −

9

2
𝑛 + 9 = 3249✓ 

3𝑛2 − 9𝑛 + 18 = 6498 
3𝑛2 − 9𝑛 − 6480 = 0  
𝑛2 − 3𝑛 − 2160 = 0✓ 

                     (𝑛 + 45)(𝑛 − 48) = 0✓ 
𝑛 ≠ −45 𝑜𝑟 𝑛 = 48 ✓                         

 

 

QUESTION 15 

 

15.1 
2

5×6
;

2

6×7
 ✓✓             

 

15. 2     𝑇𝑛 =
2

𝑛×(𝑛+1)
=

2

𝑛2+𝑛
✓✓ 

15.3  𝑇𝑛 =
2

𝑛2+𝑛
 

    ∴
1

66
=

2

𝑛2+𝑛
✓ 

                   𝑛2 + 17 = 132 ✓ 

        𝑛2 + 𝑛 − 132 = 0✓ 

(𝑛 + 12)(𝑛 − 11) = 0 

   ∴ 𝑛 ≠ −12 𝑜𝑟 𝑛 = 11
 



SOLUTIONS FOR LEVEL 3 AND 4 QUESTIONS 
 

 

8 

 

Question 1 
 

1.1  

T1 = 8 

 

andT2 = 

 

r = 
T2  = 
T 

 8 =  
1 

= 
8 

S  = 
a 

= = 

1 − r 
1 − 

1 

2 

= 
8 2 ( 2 + 1) 

( 2 )2 − 12 

 

 

 

1.2 

 
1.2.1 

8(2)+ 8 2 

2 − 1 

16 + 8           ✓ 

 

 

 
x = 5 +15 + 45 +... + 20term 

 a = 5      

 r = 
15 

= 3    ✓ 
5 

 n = 20 
 

 

 x =  ark −1 
k =1 

20 

= 5(3)k −1     ✓ 
k =1 

 

 

1.2.2  

 
SN  = 

 

a(rn −1) 
 

 

r −1 
5(320 −1) 

x = s20 = ✓ ✓ 
3 −1 

x = 8716961000  ✓ 
   

n 

 

 

 

 

 

 

 

 

 

 

 

 



Question 2 
 

 

 

2.1 

 
sn 

 
 

= 
n 

(5n + 9)     
2 

 s23 
= 

23 
(5(23) + 9)  

2 
= 1426  ✓ ✓ 

T23 = S23 − S22 

= 1426 − 
22 

(5  22 + 9) ✓ ✓ 
5 

= 117 ✓ 

2.2 Arithmetic sequence: a, a+d , a+2d 

Geometric sequence: a, ar; 𝑎𝑟2 

 a + d = ar ..... (T2 ) 

a = 12 : 12 + d = 12r d = 

(12r − 12)……. .1      ✓            

and (s3 )GS − 3 = (S3 ) AS 

12 + 12r + 12r 2 − 3 =  12 + 12 + d + 12 + 12d 

12r 2 + 12r + 9 = 36 + 3d (2)  

sub(1) int o(2) 

12r 2 + 12r + 9 = 36 + 3(12r − 12) ✓ 

12r 2 − 24r + 9 = 0  ✓ 

4r 2 − 8r + 3 = 0 

(2r − 1)(2r − 3) = 0  ✓ 

 r = 
1 

or = 
3       

 ✓ ✓ 

2 2 



Question 3 
 

3.1 𝑇52:𝐺𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐 𝑇26 

𝑇51:𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑇26 
 

T52 : Tn = ar n−1 

26−1 25 

T26 = 3.2 = 3.2    ✓ 
 
 =100663296 ✓ 
                

T26 = 3 + (26 − 1)6 

T26 = 3 + 25  6 ✓ 

T26 = 153  ✓ 

T52 − T51 = 100663296 − 153 = 100663143  ✓ 
 

 

3.2 Arithmetic: 𝑇𝐾=𝑎+(𝑘−1)𝑑 

= 3+ (k-1)6 

= 3+6k-6 

=3(k-2) ✓ 

Geometric:   = 𝑎𝑟𝑘−1 

= 3.2𝑘−1     ✓ 

Both divisible by 3 

 

 
Question 4 

4.4 d (n) = 𝑛2 − 10𝑛 + 26 

𝑑,(n)= 2n-10 

If n< 5 then 2n-10< 0 

 d (n) < 0 

The distance is decreasing, moving towards P 



 

 

QUESTION 5 

5.2 -1; 2sin3x; 5;… 

 2sin3x +1=5-2sin3x     ✓ 

4sin3x=4  ✓ 

  Sin3x=1    ✓ 

3x=90° x = 13 ✓ 

 

Question 6 

6.1      9 ✓ 

6.2 25  ✓ 

6.3 Tn =2n-1  ✓ ✓ 

6.4 Tn= (n-1)2 
 ✓ ✓ 

6.5 64= (n-1)2    

n 2 − 2n − 63 = 0   ✓ 

(n − 9)(n + 7) = 0    ✓ 

n = 9 or n = -7 

 T9 = 64  ✓ 

 

6.6 Area = 100(sn) 

Area = 100(100 [2(1) + (100 − 1)(2)] ✓ ✓ 
2 

                        =1000000 m2  ✓                



 

QU STION 7 
 

7.1 -14, 0, 10  ✓ ✓ ✓ 

7.2 T5 = 18  ✓ 
 

7.3      d=-4 ✓ ✓

7.4 a = −2  ✓ 

3(-2) + b =14 

b = 20  ✓ 

-2+20 + c = -14 

c = -32  ✓ 

-110 = -2n + 20n -32  

𝑛2-10n-39 = 0 ✓ 

(n + 3)(n −13) = 0  ✓ 

n = -3 or n = 13    ✓ 

 n = 13 ✓ 
 

 
 

Question 8 

 

8.4 d1: 14; 18; 22 

110 = 14 + (n-1)(4) ✓  

n = 25  ✓ 

T25 = 1453  ✓ 

T26 = 1563  ✓ 

 

 
8.5 Tn = 2n2+ 8n+3 

Tn = even number +even number + odd number    ✓ 

Tn = even number + odd number 

Tn = odd number  ✓ 
 

 



 

Question 9 

 

9.2 sum of area = [0] +[1-(
1

2
)2]+[1-(

1

4
)2]+[1-(

1

8
)2]+[1-(

1

32
)2]+[1-(

1

64
)2]         ✓✓✓   

Sum of area  = 0 + 
3

4
 + 

15

16
 + 

63

64 
 + 

255

256
 +

1023

1024
 +

4095

 4096
      ✓ 

Sum of area = 5.67 units2     ✓ 

 

Question 10 
 

 

10.1 

1 1 1 
+  +  + ⋯ . 19 terms     

2 4  8 

GS: 𝑎 = 
1 

; 𝑟 = 
1 

; 
  

𝑛 = 19 

2 2 
 

 
= 

s19 = 

1 
(1 − 

2 

1 − 

 
119 

) 
2 

1 
 

 

2 

 
 

= 
524287 

1  
524288 

 
 
 



 
 

 

Yes, all will fit into 1st tank 

 

Question 11 

 

11.1 

 
 

sn 

 
s8 

 

 

= 
n 

(2a + (n − 1)d   ✓  
2 

= 
8 

(2(88) + (8 − 1)(4)) = 816 ✓ ✓ 
2 

 

11.2 mean = 
20 

(2(136) + (20 −1)(4))  2 ✓ 
2 

 mean = 1740  ✓ 
 

 

Question 12 
 

12.1 

 
1.2.2 

1 
;13  ✓ ✓ 

16 

 

s50 = 
a(1 − r n ) 

1 − r 
+ 

n 
[2a + (n − 1)d ]    

2 

1 1 25 
 

s50 = 

( )(1 − ( ) 
2 2 

1 − 
1
 

) 
+ 

25 
[2(4) + (25 − 1)(6)] ✓ ✓ 

2 

2 

s50 = 1901  ✓ ✓ 
 
 

Question 13 

 

13.1 

0,89x; 0,892x; 0,893x; …  ✓ 

𝑇𝑛 = 𝑎𝑟𝑛−1 

= 0,89x (0,89) n-1  ✓ 

= x (0,89) n 

0,2x = x (0,89) n 

0,2 = (0,89) n 

0,2 

13,8 



 

 

 

𝑛 = 𝑙𝑜𝑔0,890,2  ✓ 

n = 13,8  ✓ 

 
∴ 13 copies can be made 
✓ 

 

Question 14 

14.1 8; 4; 2; …… 

a = 8 r = 1 

𝑇15 

2    ✓ ✓ 

= ar14 

     𝑇𝑛= 8(
1

2
 )15−1  ✓ 

         =
1

2048
  ✓ 

 

14.2 

OC = 16 + 8 + 4 + ... ✓ 

OC = S = 
16 

1 − 
1
 
✓ ✓= 32 

2 
 

14.3 ABC=90 [tan ⊥ radius] ✓  
 

 

14.4  

BC =                     ✓ 

= 16        ✓ 

tan = =    
2     

 
  
 

4        
✓ 

 

 

 

!!!!!!!!!!             THE END !!!!!!!!!!! 
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6. ANSWERS FOR USING RULES TO DEFERENTIATE. 

1. 𝑓(𝑥) = 2𝑥5 − 3𝑥4 + 8𝑥 

𝑓′(𝑥) = 10𝑥4 − 12𝑥3 + 8✓✓✓                    (3) 

2. a. 𝑓(𝑥) =
𝑥+2𝑥3

√𝑥
 

b.𝑓(𝑥) =
𝑥

𝑥
1
2

+
2𝑥3

𝑥
1
2

✓ 

                𝑓(𝑥) = 𝑥
1

2 + 2𝑥
5

2✓      

𝑓′(𝑥) =
1

2
𝑥−

1

2 + 5𝑥
3

2✓✓                                                                                             (4) 
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g.    𝑥𝑦 = 5     

       𝑦 =
5

𝑥
✓  

       𝑦 = 5𝑥−1
✓  

       
𝑑𝑦

𝑑𝑥
= −

5

𝑥2 ✓                    (3) 

h.   𝑦 =
1−2𝑥+𝑥2

𝑥
 

     𝑦 =
1

𝑥
−

2𝑥

𝑥
+

𝑥2

𝑥
✓ 

    𝑦 = 𝑥−1 − 2 + 𝑥✓ 

    
𝑑𝑦

𝑑𝑥
= −𝑥−2+1✓✓                 (4) 
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7. ANSWERS TO FINDING THE TANGENT 

1. 𝑦 = 2𝑥2 

𝑚 = 2 (−
1

2
)

2

  

 𝑚 =
1

4
✓   

𝑦 = (−
1

2
)

3

  

𝑦 = −
1

8
✓  

𝑦 +
1

8
=

1

4
(𝑥 +

1

2
)  

𝑦 =
1

4
𝑥 +

1

8
  

𝑦 =
1

4
𝑥✓         (3) 

2. 𝑓′(𝑥) = 3𝑥2 − 12𝑥 = 9 

𝑓′(4) = 3(4)2 − 12(4) = 9  
𝑚 = 9✓  

𝑓(4) = (4)3 − 6(4)2 − 12(4) = 9  

𝑓(4) = 4✓  
𝑦 − 4 = 9(𝑥 − 4)  
𝑦 − 4 = 9𝑥 − 36  
𝑦 = 9𝑥 − 32 ✓        (3) 

3. 𝑓′(𝑥) = 3𝑥2 − 4𝑥 − 1 

𝑚 = 𝑓′(1) = 3(1)3 − 4(1) − 1  
𝑚 = −2✓  

𝑓′(1) = (1)3 − 2(1)2 − (1) + 2  

𝑓′(1) = 0✓  
𝑦 = −2(𝑥 − 1)  
𝑦 = −2𝑥 + 2✓        (3) 
 
 
 
 

4. 𝑔′(𝑥) = 3𝑎𝑥2 + 6𝑥 + 𝑏 

𝑔′′(𝑥) = 6𝑎𝑥 + 6✓ 
𝑔′′(−1) = 0✓ 
−6𝑎 + 6 = 0  
𝑎 = 1✓ 

𝑔(𝑥) 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑢𝑝 𝑓𝑜𝑟 𝑥 > −1✓     (4) 
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SOLUTIONS FOR COGNITIVE LEVEL 1 AND 2 ACTIVITIES 

INDEPENDENT EVENTS, MUTUALLY EXCLUSIVE EVENTS AND VENN DIAGRAMS 

QUESTION 1 

P(A or B) = P(A) + P(B) − P(A and B) 

0,428 = 0,12 + 0,35 − P(A and B)√ 

∴ P(A and B) = 0,042√ 

𝒉𝒆𝒏𝒄𝒆 𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A and B) = P(A) × P(B) 

0,042 = 0,12 × 0,35√ 

0,042 = 0,042 

Thus, A and B are independent events √ 

 
QUESTION 2 

 

𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A and B) = P(A) × P(B)√ 

0,126 = 0,2 × 0,63√ 

0,126 = 0,126 

Thus, A and B are independent events√ 

 
QUESTION 3 

 

1. 

𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A and B) = P(A) × P(B) 

P(A and B) = 0,4 × 0,5√ 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 0,2√ 

2. 

𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒚 𝒓𝒖𝒍𝒆 (𝒃𝒂𝒔𝒊𝒄 𝒓𝒖𝒍𝒆 𝒐𝒇 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚): 

P(A or B) = P(A) + P(B) − P(A and B) 

𝑃(𝐴 𝑜𝑟 𝐵) = 0,4 + 0,5 − 0,2√ 

𝑃(𝐴 𝑜𝑟 𝐵) = 0,7√ 

3. 

𝒇𝒐𝒓 𝒄𝒐𝒎𝒑𝒍𝒆𝒎𝒆𝒏𝒕𝒂𝒓𝒚 𝒓𝒖𝒍𝒆: 

P(not A and not B) = 1 − P(A or B)√ 

P(not A and not B) = 1 − 0,7√ 



21  

P(not A and not B) = 0,3√ 

 
QUESTION 4 

 

1. 

𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A and B) = P(A) × P(B) 

0,12 = 0,4 × P(B)√ 

P(B)=0,3√ 

2. 

𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒚 𝒓𝒖𝒍𝒆: 

P(A or B) = P(A) + P(B) − P(A and B)√ 

P(A or B) = 0,4 + 0,3 − 0,12 
29 

P(A or B) = 
50 

𝑃(𝐴 𝑜𝑟 𝐵) = 0,58√ 

3. 

𝒄𝒐𝒎𝒑𝒍𝒆𝒎𝒆𝒏𝒕𝒂𝒓𝒚 𝒓𝒖𝒍𝒆: 

P(not A and not B) = 1 − P(A or B)√ 

P(not A and not B) = 1 − 0,58√ 

P(not A and not B) = 0,42√ 

 
QUESTION 5 

𝒇𝒐𝒓 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔: 

𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵)√ 

0,57 = 𝑃(𝐴) + 2𝑃(𝐴) 

∴ 3𝑃(𝐴) = 0,57 

⟹ 𝑃(𝐴) = 0,19√ 

 
Now: 

P(B) = 2P(A) 

P(B) = 2(0,19) 

P(B) = 0,38√ 

 
QUESTION 6 

𝒇𝒐𝒓 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A or B) = P(A) + P(B) 

0,96 = P(A) + 3P(A) 

∴ 4P(A) = 0,96 
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⟹ P(A) = 
0,96 

 
 

4 

⟹ P(A) = 0,24 

 
𝑃(𝐵′) = 1 − 𝑃(𝐵) 

0,28 = 1 − 𝑃(𝐵) 

∴ 𝑃(𝐵) = 1 − 0,28 

⟹ 𝑃(𝐵) = 0,72 

 
ℎ𝑒𝑛𝑐𝑒 𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) 

0,96 = 0,24 + 0,72 

0,96 = 0,96 

Therefore, A and B are Mutually exclusive. 

 

QUESTION 7 

 

1. 

𝑪𝒐𝒎𝒑𝒍𝒆𝒎𝒆𝒏𝒕𝒂𝒓𝒚 𝒓𝒖𝒍𝒆 

P(A) = 1 − P(not A) 

P(A) = 1 − 0,45 

P(A) = 0,55√ 

2. 

𝒇𝒐𝒓 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A or B) = P(A) + P(B)√ 

P(A or B) = 0,55 + 0,35 

P(A or B) = 0,9√ 

3. 

𝑭𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A and B) = P(A) × P(B)√ 

P(A and B) = 0,55 × 0,35 

P(A and B) = 0,1925 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 0,19√ 

 
QUESTION 8 

 

1. 

𝒇𝒐𝒓 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A or B) = P(A) + P(B) 

P(A or B) = 
3 1 

8 
+ 

4 
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5 
𝑃(𝐴 𝑜𝑟 𝐵) = √ 

8 
2. 

𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒚 𝒓𝒖𝒍𝒆: 

P(A or B) = P(A) + P(B) − P(A and B)√ 

P(A or B) = 

but 

3 1 

8 
+ 

4 
− P(A and B) 

𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A and B) = P(A) × P(B) 

P(A and B) = 
3 1 

8 
× 

4 

P(A and B) = 
3 

32 
√

 
5 3 

𝒉𝒆𝒏𝒄𝒆, 𝑃(𝐴 𝑜𝑟 𝐵) = 

17 
8 

− 
32 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 
32 

√
 

 
QUESTION 9 

 

1. 

𝒇𝒐𝒓 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(A or B) = P(A) + P(B) 

P(A or B) = 0,2 + 0,7√ 

𝑃(𝐴 𝑜𝑟 𝐵) = 0,9√ 
 

 
2. 

𝒊𝒅𝒆𝒏𝒕𝒊𝒕𝒚 𝒓𝒖𝒍𝒆: 

P(A or B) = P(A) + P(B) − P(A and B) 

𝒃𝒖𝒕, 𝑨 𝒂𝒏𝒅 𝑩 𝒂𝒓𝒆 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕: 𝑖. 𝑒. 𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) × 𝑃(𝐵) 

⟹ 𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴) × 𝑃(𝐵)√ 

𝑃(𝐴 𝑜𝑟 𝐵) = 0,2 + 0,7 − 0,2 × 0,7√ 

𝑃(𝐴 𝑜𝑟 𝐵) = 0,9 − 0,14 

𝑃(𝐴 𝑜𝑟 𝐵) = 0,76 
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QUESTION 10 

𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 
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P(A and B) = P(A) × P(B)√ 

0,2 = (𝑥 + 0,2) × (0,2 + 0,3) 

∴ 𝑥 = 0,2√ 

 
𝒇𝒐𝒓 𝒕𝒉𝒆 𝒚 𝒗𝒂𝒍𝒖𝒆: 

𝑥 + 0,2 + 0,3 + 𝑦 = 1√ 

0,2 + 0,2 + 0,3 + 𝑦 = 1 

𝑦 = 1 − 0,7 

𝑦 = 0,3√ 

 
QUESTION 11 

 

𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) × 𝑃(𝐵)√ 

0,1 = (𝑥 + 0,1) × 0,4√ 

0,1 = 0,4𝑥 + 0,04 

0,4𝑥 = 0,06 

𝑥 = 0,15√ 

 
𝑓𝑜𝑟 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑦: 

𝑥 + 0,1 + 0,3 + 𝑦 = 1√ 

0,15 + 0,1 + 0,3 + 𝑦 = 1 

𝑦 = 1 − 0,55 

𝑦 = 0,45√ 

 
QUESTION 12 

 

1. 

Venn diagram should include the following information: 

𝒏(𝑺) = 𝟔𝟎𝟎 

𝒏(𝑯) = 𝟑𝟕𝟐 

𝒏(𝑹) = 𝟐𝟖𝟖 

𝒏(𝒏𝒆𝒊𝒕𝒉𝒆𝒓 𝑯 𝒐𝒓 𝑹) = 𝟓𝟔 

𝒏(𝑯 𝒂𝒏𝒅 𝑹) = 𝒙 

 
2. 

(372 − 𝑥) + 𝑥 + (288 − 𝑥) + 56 = 600√ 

716 − 𝑥 = 600 

𝑥 = 116√ 
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3. 

𝒇𝒐𝒓 𝒎𝒖𝒕𝒖𝒂𝒍𝒍𝒚 𝒆𝒙𝒄𝒍𝒖𝒔𝒊𝒗𝒆 𝒆𝒗𝒆𝒏𝒕𝒔: 𝑷(𝑨 𝒂𝒏𝒅 𝑩) = 𝟎 

but P(A and B) ≠ 0 in this case√ 

∴ 𝑁𝑜√ , A and B are not mutually exclusive events. 

 

QUESTION 13 

 

1. Venn diagram must include the following information: 

𝒏𝑺=𝟐𝟒𝟎 

𝒏𝑹=𝟏𝟐𝟐 

𝒏𝑩=𝟓𝟖 

𝒏𝑪=𝟗𝟔 

𝒏𝑹 𝒐𝒓 𝑩 𝒐𝒓 𝑪=𝟏𝟔 

𝒏𝑹 𝒂𝒏𝒅 𝑩=𝟐𝟐 

𝒏𝑪 𝒂𝒏𝒅 𝑩=𝟐𝟔 

𝒏𝑹′𝒐𝒓 𝑩′𝒐𝒓 𝑪′=𝟐𝟔 

𝒏𝑹 𝒂𝒏𝒅 𝑪=𝒙 

 
2.  

100 − 𝑥 + 𝑥 + 70 − 𝑥 + 6 + 16 + 10 + 26 + 26 = 240√ 

254 − 𝑥 = 240√ 

−𝑥 = 240 − 254 

−𝑥 = −14 

𝑥 = 14√ 
 

3.  

3.1. 

𝑃(𝑜𝑛𝑙𝑦 𝐵) = 
 

𝑃(𝑜𝑛𝑙𝑦 𝐵) = 

 

 
26 

240 
√

 
13 

 
 

120 

𝑃(𝑜𝑛𝑙𝑦 𝐵) = 0,11√ 

 
3.2. 

𝑃(𝐶′) = 1 − 𝑃(𝐶)√ 

𝑃(𝐶′) = 1 − 
96

 
240 

𝑃(𝐶′) = 
3

 
5 

𝑃(𝐶′) = 0,6√ 
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3.3. 

𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑠𝑝𝑜𝑟𝑡𝑠) = 

 
16 + 6 + 14 + 10 

240 
√

 

𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑠𝑝𝑜𝑟𝑡𝑠) = 
 

𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑠𝑝𝑜𝑟𝑡) = 

46 
 

 

240 
23 

120 
𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑠𝑝𝑜𝑟𝑡) = 0,19√ 

 
QUESTION 14 

 

1. 

11 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠√ 

2. 

Venn diagram must include the following information: 

𝑛(𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑝𝑎𝑐𝑒) = 80 

𝑛(𝑁) = 44 

𝑛(𝐺) = 33 

𝑛(𝐿) = 39 

𝑛(𝑁 𝑎𝑛𝑑 𝐿) = 23 

𝑛(𝐺 𝑎𝑛𝑑 𝐿) = 19 

𝑛(𝑁 𝑎𝑛𝑑 𝐺 𝑎𝑛𝑑 𝐿) = 9 

𝑛(𝑁 𝑜𝑟 𝐺 𝑜𝑟 𝐿) = 69 
 

 
3. 

21 − 𝑥 + 𝑥 + 14 − 𝑥 + 9 + 14 + 10 + 6 + 11 = 80√√ 

85 − 𝑥 = 80√ 

𝑥 = 5 
 

4. 

𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑚𝑎𝑔𝑎𝑧𝑖𝑛𝑒𝑠) = 

 
5 + 14 + 10 + 9 

80 
√√ 

𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑚𝑎𝑔𝑎𝑧𝑖𝑛𝑒𝑠) = 0,475√ 

 
QUESTION 15 

1.  

Venn diagram must include the following information: 

𝑛(𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑝𝑎𝑐𝑒) = 173 
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𝑛(𝑀) = 110 

𝑛(𝐹) = 55 

𝑛(𝑆) = 67 

𝑛(𝑀 𝑎𝑛𝑑 𝐹 𝑏𝑢𝑡 𝑆′) = 20 

𝑛(𝑀 𝑎𝑛𝑑 𝑆 𝑏𝑢𝑡 𝐹′) = 11 

𝑛(𝐹 𝑎𝑛𝑑 𝑆 𝑏𝑢𝑡 𝑀′) = 16 

𝑛(𝑀 𝑎𝑛𝑑 𝑓 𝑎𝑛𝑑 𝑆) = 𝑥 

 
2.  

79 − 𝑥 + 20 + 𝑥 + 11 + 19 − 𝑥 + 16 + 40 − 𝑥 = 173√ 

185 − 2𝑥 = 173√ 

𝑥 = 6 

 
QUESTION 16 

 

1. 

Venn diagram must include the following information: 

𝑛(𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑝𝑎𝑐𝑒) = 103 

𝑛(𝐶 𝑜𝑟 𝐹 𝑜𝑟 𝑉)′ = 2 

𝑛(𝑜𝑛𝑙𝑦 𝑉) = 5 

𝑛(𝑜𝑛𝑙𝑦 𝐶) = 2 

𝑛(𝐹′) = 21 

𝑛(𝑜𝑛𝑙𝑦 𝐹) = 3 

𝑛(𝐶 𝑎𝑛𝑑 𝐹) = 66 

𝑛(𝑉 𝑎𝑛𝑑 𝐹) = 75 

𝑛(𝐶 𝑎𝑛𝑑 𝑉 𝑎𝑛𝑑 𝐹) = 𝑥 

2. 

5 + 12 + 2 + 𝑥 + 75 − 𝑥 + 66 − 𝑥 + 3 + 2 = 103√ 

𝑥 = 62√ 

3. 

 𝑃(𝑜𝑛𝑙𝑦 𝑒𝑎𝑡𝑠 𝑐ℎ𝑖𝑐𝑘𝑒𝑛 𝑎𝑛𝑑 𝑓𝑖𝑠ℎ 𝑎𝑛𝑑 𝑛𝑜 𝑣𝑒𝑔𝑒𝑡𝑎𝑏𝑙𝑒𝑠) =  
4  

√√ 
103 

  

𝑃(𝐴𝑁𝑌 𝑇𝑊𝑂) = 

 
12 + 4 + 13 

103 
√

 

𝑃(𝐴𝑁𝑌 𝑇𝑊𝑂) = 
29 

103 
√

 

 
QUESTION 17 
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1. 

Venn diagram must include the following information: 

𝑛(𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑝𝑎𝑐𝑒) = 2140 

𝑛(𝐴) = 890 

𝑛(𝑁) = 680 

𝑛(𝑃 𝑎𝑛𝑑 𝐴) = 120 

𝑛(𝑃 𝑎𝑛𝑑 𝑁) = 110 

𝑛(𝐴 𝑎𝑛𝑑 𝑁) = 140 

𝑛(𝑃) = 𝑥 

𝑛(𝐴 𝑜𝑟 𝑁 𝑜𝑟𝑃) = 2140 

 
2. 

𝑥 + 80 + 40 + 70 + 470 + 100 + 670 = 2140√ 

𝑥 + 1430 = 2140 

𝑥 = 710√ 

Number said lack of parental support 

= 710 + 80 + 40 + 70 

= 900 
 

3. 

𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 2 𝑝𝑟𝑜𝑏𝑙𝑒𝑚𝑠) = 

 
80 + 100 + 70 

2140 
√√

 

𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 2 𝑝𝑟𝑜𝑏𝑙𝑒𝑚𝑠) = 
250 

 
 

2140 

𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 2 𝑝𝑟𝑜𝑏𝑙𝑒𝑚𝑠) = 0,12√ (0,1168224299) 
 

QUESTION 18 

1. 

𝑛(𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑝𝑎𝑐𝑒) = 120 

𝑛(𝑀) = 50 

𝑛(𝑆) = 52 

 

 

 
2. 

 

 

 

 

 

 

𝑛(𝐷) = 52 

𝑛(𝑀 𝑎𝑛𝑑 𝐷) = 18 

𝑛(𝑀 𝑎𝑛𝑑 𝑆) = 22 

𝑛(𝑆 𝑎𝑛𝑑 𝐷) = 16 

𝑛(𝑀 𝑎𝑛𝑑 𝑆 𝑎𝑛𝑑 𝐷) = 6 

n(S)=120 M    D 

16  12  24  

  6    

 16  10   

  20    

  S   16 
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𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 𝑜𝑛𝑒 𝑛𝑒𝑤𝑠𝑝𝑎𝑝𝑒𝑟) = 

 
𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 𝑜𝑛𝑒 𝑛𝑒𝑤𝑠𝑝𝑎𝑝𝑒𝑟) = 

 
𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 𝑜𝑛𝑒 𝑛𝑒𝑤𝑠𝑝𝑎𝑝𝑒𝑟) = 

 
𝑃(𝑒𝑥𝑎𝑐𝑡𝑙𝑦 𝑜𝑛𝑒 𝑛𝑒𝑤𝑠𝑝𝑎𝑝𝑒𝑟) = 

𝑛(𝑜𝑛𝑙𝑦 𝑀 𝑜𝑟 𝑜𝑛𝑙𝑦 𝐷 𝑜𝑟 𝑜𝑛𝑙𝑦 𝑆) 
 

 

𝑛(𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑝𝑎𝑐𝑒) 

16 + 24 + 20 
 

120 
60 

 
 

120 
1 

2 
= 0,5 

 
3. 

𝑃(𝑀′𝑜𝑟 𝐷′𝑜𝑟 𝑆′) = 
16 

√ 
120 

𝑃(𝑀′𝑜𝑟 𝐷′𝑜𝑟 𝑆′) = 
2

 
15 

𝑃(𝑀′𝑜𝑟 𝐷′𝑜𝑟 𝑆′) = 0,13√ 
 

 

CONTINGENCY TABLE 

QUESTION 1 

1. 

𝑃(𝑏𝑜𝑦, 𝑡𝑒𝑛𝑛𝑖𝑠 𝑜𝑟 𝑠𝑞𝑢𝑎𝑠ℎ) = 
 

𝑃(𝑏𝑜𝑦, 𝑡𝑒𝑛𝑛𝑖𝑠 𝑜𝑟 𝑠𝑞𝑢𝑎𝑠ℎ) = 

 
 

 
18 

120 
×

 
19 

 
 

60 

 
 

 
20 

120 
√

 

𝑃(𝑏𝑜𝑦, 𝑡𝑒𝑛𝑛𝑖𝑠 𝑜𝑟 𝑠𝑞𝑢𝑎𝑠ℎ) = 0,32√ 

2. 

𝑃(𝑙𝑒𝑎𝑟𝑛𝑒𝑟, 𝑡𝑒𝑛𝑛𝑖𝑠) = 
41 

 
 

120 

𝑃(𝑙𝑒𝑎𝑟𝑛𝑒𝑟, 𝑡𝑒𝑛𝑛𝑖𝑠) = 0,34√ 

3. 

𝑃(𝑔𝑖𝑟𝑙) = 
 

𝑃(𝑔𝑖𝑟𝑙) = 

50 
 

 

120 
5 

 
 

12 

𝑃(𝑔𝑖𝑟𝑙) = 0,42√ 

4. 

𝒇𝒐𝒓 𝒊𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

𝑃(𝑏𝑜𝑦 𝑎𝑛𝑑 𝑔𝑜𝑙𝑓) = 𝑃(𝑏𝑜𝑦) × 𝑃(𝑔𝑜𝑙𝑓) 
32 

𝑃(𝑏𝑜𝑦 𝑎𝑛𝑑 𝑔𝑜𝑙𝑓) = 
 

𝑃(𝑏𝑜𝑦 𝑎𝑛𝑑 𝑔𝑜𝑙𝑓) = 
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120 
√

 
4 

 
 

15 
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𝑃(𝑏𝑜𝑦 𝑎𝑛𝑑 𝑔𝑜𝑙𝑓) = 0,27 

On the other hand 

𝑃(𝑏𝑜𝑦) × 𝑃(𝑔𝑜𝑙𝑓) = 
 

𝑃(𝑏𝑜𝑦) × 𝑃(𝑔𝑜𝑙𝑓) = 

70 

120 
×

 
77 

360 
√

 

44 

120 
√

 

𝑃(𝑏𝑜𝑦) × 𝑃(𝑔𝑜𝑙𝑓) = 0,21 

 
∴ 0,27 ≠ 0,21 

Events are not independent. 

 

QUESTION 2 

𝑃(𝑅𝑖𝑔ℎ𝑡 𝑎𝑛𝑑 𝐿𝑖𝑔ℎ𝑡) = 𝑃(𝑅𝑖𝑔ℎ𝑡) × 𝑃(𝐿𝑖𝑔ℎ𝑡)√ 
𝑎 48 20 

60 
= 

60 
× 

50 
√

 
𝑎 4 

60 
= 

15 

𝑎 = 16√ 

𝑏 = 20 − 16 

𝑏 = 4√ 

𝑐 = 48 − 16 

𝑐 = 32√ 

 
QUESTION 3 

1. 

𝑃(𝑚𝑎𝑙𝑒) = 
83 

 
 

180 

𝑃(𝑚𝑎𝑙𝑒) = 0,46√ 

 
2. 

𝑃(𝑛𝑜𝑡 𝑔𝑎𝑚𝑒 𝑝𝑎𝑟𝑘) = 1 − 𝑃(𝑔𝑎𝑚𝑒 𝑝𝑎𝑟𝑘) 
62 

𝑃(𝑛𝑜𝑡 𝑔𝑎𝑚𝑒 𝑝𝑎𝑟𝑘) = 1 − 

59 
180 

√
 

𝑃(𝑛𝑜𝑡 𝑔𝑎𝑚𝑒 𝑝𝑎𝑟𝑘) = 
60 

𝑃(𝑛𝑜𝑡 𝑔𝑎𝑚𝑒 𝑝𝑎𝑟𝑘) = 0,66 

3. 

𝑒𝑣𝑒𝑛𝑡𝑠 𝑎𝑟𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑖𝑓: 

𝑃(𝑚𝑎𝑙𝑒 𝑎𝑛𝑑 ℎ𝑜𝑚𝑒) = 𝑃(𝑚𝑎𝑙𝑒) × 𝑃(ℎ𝑜𝑚𝑒)√ 
13 



33  

∴ 𝑃(𝑚𝑎𝑙𝑒 𝑎𝑛𝑑 ℎ𝑜𝑚𝑒) = 
180 

√
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𝑃(𝑚𝑎𝑙𝑒 𝑎𝑛𝑑 ℎ𝑜𝑚𝑒) = 0,07222 
 

Whereas 

𝑃(𝑚𝑎𝑙𝑒) × 𝑃(ℎ𝑜𝑚𝑒) = 
 

𝑃(𝑚𝑎𝑙𝑒) × 𝑃(ℎ𝑜𝑚𝑒) = 

 
83 

180 
×

 
83 

 
 

 
20 

 
 

180 

1620 
𝑃(𝑚𝑎𝑙𝑒) × 𝑃(ℎ𝑜𝑚𝑒) = 0,05123√ 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑃(𝑚𝑎𝑙𝑒 𝑎𝑛𝑑 ℎ𝑜𝑚𝑒) ≠ 𝑃(𝑚𝑎𝑙𝑒) × 𝑃(ℎ𝑜𝑚𝑒) 

Thus, events are not independent√ 

QUESTION 4 

1. 

𝑎 = 60 + 100 

𝑎 = 160√ 
 

2. 

P(M) = 
 

𝑃(𝑀) = 

 
60 

160 
√

 
3 

 
 

8 

𝑃(𝑀) = 0,375√ 

 
3. 

𝒇𝒐𝒓 𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒕 𝒆𝒗𝒆𝒏𝒕𝒔: 

P(Male and Coffee) = P(Male) × P(Coffee)√ 
𝑏 3 80 

160 
= 

8 
× 

160 
√√

 

16𝑏 = 480 

𝑏 = 30√ 
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12 6 
∴ 𝑃(𝐴) = + 

𝑥 + 
6 

+ 
12 

+ 
3 

= 1√ 

1 
𝑥 = 

12 
√ 

1 1 

4 
𝑃(𝐴) = √ 

 

SOLUTIONS FOR COGNTIVE LEVEL 3 AND 4 

QUESTION 1 
 

 

QUESTION2 
 

 

Disagree. The events A and B have an intersection and are therefore not mutually 

exclusive. 

 

𝑃(𝐵 𝑜𝑟 𝐶) = 𝑃(𝐵) + 𝑃(𝐶)√ 
𝑃(𝐵 𝑜𝑟 𝐶) = 0,3 + 0,32 
𝑃(𝐵 𝑜𝑟 𝐶) = 0,62√ 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴). 𝑃(𝐵) 
𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 0,45 × 0,3 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 0,135√ 
∴ 𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 𝑎𝑛𝑑 𝐵) 
𝑃(𝐴 𝑜𝑟 𝐵) = 0,45 + 0,3 − 0,135 
𝑃(𝐴 𝑜𝑟 𝐵) = 0,62√ (0,615) 

 

QUESTION 3 
 

 

 

SOLUTION 

𝑃(𝑝𝑎𝑠𝑠 𝑀𝑢𝑠𝑖𝑐 𝑜𝑟 𝐴𝑟𝑡) 
= 𝑃(𝑃𝑎𝑠𝑠 𝑀𝑢𝑠𝑖𝑐) + 𝑃(𝑝𝑎𝑠𝑠 𝐴𝑟𝑡) 

− 𝑃(𝑝𝑎𝑠𝑠 𝑀𝑢𝑠𝑖𝑐 𝑎𝑛𝑑 𝐴𝑟𝑡)√ 

𝑃(𝑝𝑎𝑠𝑠 𝑀𝑢𝑠𝑖𝑐 𝑜𝑟 𝐴𝑟𝑡) = 0,4 + 0,6 − 0,3√ 
𝑃(𝑝𝑎𝑠𝑠 𝑀𝑢𝑠𝑖𝑐 𝑜𝑟 𝐴𝑟𝑡) = 0,7√ 

1 

1 5 1 
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TREE DIAGRAMS 
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ACTIVITY 10 
 

 

 

𝑃(𝑈𝐹 𝑎𝑛𝑑 𝑊) = 
30

 
100 

× 
55 

100 

COUNTING PRINCIPLE SOLUTIONS 
 

OUESTION 1 

= 72√ 

= 823 543√ 

= 7! √ 

= 7 × 6 × 5 × 4 × 3 × 2 × 1 

= 5040√ 
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𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 3 𝑣𝑜𝑤𝑒𝑙𝑠 ⟹ 3 𝑜𝑝𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑓𝑖𝑟𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 

𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 4 𝑐𝑜𝑛𝑠𝑜𝑛𝑒𝑛𝑡𝑠 ⟹ 4 𝑜𝑝𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑙𝑎𝑠𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 

𝑇ℎ𝑒 𝑟𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 5 𝑙𝑒𝑡𝑡𝑒𝑟𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑑 𝑖𝑛 5 × 4 × 3 × 2 × 1 𝑤𝑎𝑦𝑠 

3 × (5 × 4 × 3 × 2 × 1) × 4 = 1440√√√√ 

QUESTION 2 

 

7! 
= 

3! × 2! 
√√

 

= 420√ 

6! 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑎𝑦𝑠 = 

3! 
√ 

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑎𝑦𝑠 = 120√ 

QUESTION 3 

 

9! 
= 

(9 − 5)! 
√

 

= 15 120√ 

OR 

= 9 × 8 × 7 × 6 × 5√ 

= 15 120√ 

= 8 × 7 × 6 × 5 × 4√√ 

= 6 720√ 

= 45√ 

= 1 024√ 

QUESTION 4 

 

= 9 × 8 × 7 × 6 × 5√ 

= 15120√ 

4 consonants and 5 vowels 
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= 5 × 5 × 4 × 3 × 2 × 1√√ 

= 600√ 

OR 

= 5 × 5! √√ 

= 600√ 

 

QUESTION 5 

 

= 10 × 10 × 10 × 10 × 10 

= 105 

= 100 000 

= 10 × 9 × 8 × 7 × 6√ 

= 30 240√ 
 

 

OR 

10! 
= 

5! 
√ 

= 30 240√ 

Number of PINs that DO NOT contain 9s 

= 9 × 9 × 9 × 9 × 9 

= 59 049√ 

𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 9) = 1 − 𝑃(𝑛𝑜 9𝑠)√ 

59049 
𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 9) = 1 −  √ 

100 000 

𝑃(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 9) = 0,41√ 

 

 

 

QUESTION 6 
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= 14! 

= 8,72 × 1010√ 

= 4! × 5! × 3! × 4! × 2! √ 

= 829 440√ 

 

11! 
= 

2! × 2! 
√√

 

= 9 979 200√ 

10! 
= 

2! × 2! 
√

 

= 907 200√ 

QUESTION 7 

 

= 7! √ 

= 5040√ 

= 1 × 5! × 1√ 

= 120√ 

= 4! × 4! √√ 

= 576√ 

= 7 × 6 × 5 × 4√ 

= 840√ 

QUESTION 8 

 

= 26 × 25 × 24 × 23 × 22 

= 7 893 600 

OR 

26! 
= 

(26 − 5)! 
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26! 
= 

21! 

= 7 893 600 

= 24 × 23 × 22√ 

= 12 144√ 

 

= 7! 

= 7 × 6 × 5 × 4 × 3 × 2 × 1√ 

= 5 040√ 

= 3! × 5! √ 

= (3 × 2 × 1) × (5 × 4 × 3 × 2 × 1)√ 

= 720√ 

 

 

 

QUESTION 9 

 

= 5! √ 

= 5 × 4 × 3 × 2 × 1 

= 120√ 

2! × 3! 
𝑃(ℎ𝑎𝑣𝑖𝑛𝑔 𝑆 𝑎𝑛𝑑 𝑇 𝑎𝑠 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑙𝑒𝑡𝑡𝑒𝑟𝑠) = √√ 

120 

2 × 6 
𝑃(ℎ𝑎𝑣𝑖𝑛𝑔 𝑆 𝑎𝑛𝑑 𝑇 𝑎𝑠 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑙𝑒𝑡𝑡𝑒𝑟𝑠) = 

120 

1 
𝑃(ℎ𝑎𝑣𝑖𝑛𝑔 𝑆 𝑎𝑛𝑑 𝑇 𝑎𝑠 𝑓𝑖𝑟𝑠𝑡 𝑡𝑤𝑜 𝑙𝑒𝑡𝑡𝑒𝑟𝑠) = √ 

10 

QUESTION 10 

 

= 8! √ 

= 8 × 7 × 6 × 5 × 4 × 3 × 2 × 1√ 
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= 40 320√ 

𝑔𝑖𝑟𝑙𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑠𝑒𝑎𝑡𝑒𝑑 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟 𝑖𝑛 5! 

𝑡ℎ𝑒𝑛 𝑔𝑖𝑟𝑙𝑠 𝑎𝑛𝑑 𝑏𝑜𝑦𝑠 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟 𝑐𝑎𝑛 𝑏𝑒 𝑠𝑒𝑎𝑡𝑒𝑑 𝑖𝑛 4! 

∴= 5! × 4! 

= 120 × 24 

= 2 880 

5! × 4! 
𝑃(𝑔𝑖𝑟𝑙𝑠 𝑎𝑟𝑒 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟) =  √ 

8! 

2 880 
𝑃(𝑔𝑖𝑟𝑙𝑠 𝑎𝑟𝑒 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟) = 

40 320 

𝑃(𝑔𝑖𝑟𝑙𝑠 𝑎𝑟𝑒 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟) = 0,071√ 

QUESTION 11 

 

= 7! √ 

= 5040√ 

= 4! × 4! √√ 

= 576√ 

4! × 4! 
𝑃(𝑔𝑖𝑟𝑙𝑠 𝑠𝑒𝑎𝑡𝑒𝑑 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟) =  √ 

7! 

576 
𝑃(𝑔𝑖𝑟𝑙𝑠 𝑠𝑒𝑎𝑡𝑒𝑑 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟) = 

5040 

4 
𝑃(𝑔𝑖𝑟𝑙𝑠 𝑠𝑒𝑎𝑡𝑒𝑑 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟) = √ 

35 

𝑃(𝑔𝑖𝑟𝑙𝑠 𝑠𝑒𝑎𝑡𝑒𝑑 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟) = 0,11√  [0,1142857143] 

4! × 3! 
𝑃(𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦, 𝑔𝑖𝑙𝑟, 𝑏𝑜𝑦 … ) =  √ 

7! 

144 
𝑃(𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦, 𝑔𝑖𝑙𝑟, 𝑏𝑜𝑦 … ) = √ 

5040 

1 
𝑃(𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦, 𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦 … ) = 

35 

𝑃(𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦, 𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦 … ) = 0,03√ [0,02857142857] 
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QUESTION 12 

 

7 × 13! × 6 
𝑃(𝑔𝑖𝑟𝑙 … 𝑔𝑖𝑟𝑙) =  √√ 

15! 

1 
𝑃(𝑔𝑖𝑟𝑙 … 𝑔𝑖𝑟𝑙) = √ 

5 

8! × 7! 
𝑃(𝑏𝑜𝑦, 𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦, 𝑔𝑖𝑟𝑙 … ) =  √√ 

15! 

1 
𝑃(𝑏𝑜𝑦, 𝑔𝑖𝑟𝑙, 𝑏𝑜𝑦, 𝑔𝑖𝑟𝑙 … ) = √ 

6435 

 

QUESTION 13 

 

= 6! √ 

= 6 × 5 × 4 × 3 × 2 × 1 

= 720√ 

= 5! × 2√ 

= 240√ 

Number of ways Mary is at an end of the row on the Left = 1 × 5! √ 

Number of ways Mary is at an end of the row on the right = 5! × 1√ 

Total number of arrangements = 6! 

5! × 1 + 1 × 5! 
𝑃(𝑀𝑎𝑟𝑦 𝑖𝑠 𝑎𝑡 𝑎𝑛 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑤) =  √ 

6! 

1 
𝑃(𝑀𝑎𝑟𝑦 𝑖𝑠 𝑎𝑡 𝑎𝑛 𝑒𝑛𝑑 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑤) = √ 

3 

QUESTION 14 

 

𝑛(𝑐𝑜𝑑𝑒𝑠) = 204 × 94√√ 

𝑛(𝑐𝑜𝑑𝑒𝑠) = 1 049 760 000√ 
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𝑛(𝑑𝑖𝑔𝑖𝑡𝑠 𝑢𝑛𝑒𝑞𝑢𝑎𝑙 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠) = 204 × 4! 

𝑛(𝑑𝑖𝑔𝑖𝑡𝑠 𝑢𝑛𝑒𝑞𝑢𝑎𝑙 𝑒𝑣𝑒𝑛 #) = 3 840 000 

3 840 000 
𝑃(𝑑𝑖𝑔𝑖𝑡𝑠 𝑢𝑛𝑒𝑞𝑢𝑎𝑙 𝑒𝑣𝑒𝑛 #) =  √ 

1 049 760 000 

8 
𝑃(𝑑𝑖𝑔𝑖𝑡𝑠 𝑢𝑛𝑒𝑞𝑢𝑎𝑙 𝑒𝑣𝑒𝑛 #) = √ 

2 187 

QUESTION 15 

 

= 11! √ 

= 39 916 800√ 

Number of ways so that the shirts are together and trousers are together 

= 7! × 4! × 2! √√ 

= 241 920√ 

7 × 9! × 4 
𝑃(𝑠ℎ𝑖𝑟𝑡 𝑎𝑡 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑎𝑛𝑑 𝑡𝑟𝑜𝑢𝑠𝑒𝑟 𝑎𝑡 𝑡ℎ𝑒 𝑒𝑛𝑑) = √√√ 

11! 

14 
𝑃(𝑠ℎ𝑖𝑟𝑡 𝑎𝑡 𝑡ℎ𝑒 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔 𝑎𝑛𝑑 𝑡𝑟𝑜𝑢𝑠𝑒𝑟 𝑎𝑡 𝑡ℎ𝑒 𝑒𝑛𝑑) = √ 
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QUESTION 16 

 

= 7! √ 

= 5040√ 

𝑘𝑜𝑘𝑒𝑡𝑠𝑜 𝑎𝑛𝑑 𝑚𝑎𝑟𝑣𝑖𝑛 𝑐𝑎𝑛 𝑠𝑖𝑡 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟 𝑖𝑛 2! 6! √ 

𝑡ℎ𝑒𝑦 𝑤𝑖𝑙𝑙 𝑛𝑜𝑡 𝑠𝑖𝑡 𝑡𝑜𝑔𝑒𝑡ℎ𝑒𝑟 𝑖𝑛 7! − 2! 6! 𝑤𝑎𝑦𝑠√ 

∴= 7! − 2! 6! √ 

= 3600√ 

1 
𝑃(𝑠𝑖𝑡 𝑎𝑡 6𝑡ℎ 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛) = √√ 

6 

 


