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 BASIC APPLIED MATHEMATICS 

FORM SIX 2022 

MARKING GUIDE 

1. (a)  (i) 7.0 × 1012 

      (ii)1.61 

     (iii) 0.15810 

 

(b) 𝑀𝑒𝑎𝑛 = (𝑥) = 40.16 

      S.D = 16.83 

 

 

2. (a) Given  

      𝑓(𝑥) = 𝑥2 + 2, 𝑔(𝑥) = √𝑥 − 4 

      𝑔𝑜𝑓(𝑥) = √𝑥2 + 2 − 4 

      = √𝑥2 − 2 

      𝑔𝑜𝑓(√11) = √(√11)
2
− 2 

      = √11 − 2 

      = 9 

      𝒈𝒐𝒇(√𝟏𝟏) = 𝟑 

 

 

(b) 𝑓(𝑥) =
𝑥2+2𝑥−3

𝑥2−16
 

 

        V.A : 𝑥2 − 16 = 0 

        𝑥 = ±4 

       𝐻.𝐴 ∶ 𝑌 = 1 

       𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑤ℎ𝑒𝑛 𝑦 = 0 

       𝑥2 + 2𝑥 − 3 = 0 

       𝑥 = −3   𝑥 = 1 

       𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 𝑤ℎ𝑒𝑛 𝑥 = 0 

       𝑦 = 3
16⁄ = 0.1875 ≈ 0.2 
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Domain: {𝑥: 𝑥 ∈ 𝑅, 𝑥 ≠ ±4} 

Range: {𝑦: 𝑦 ∈ 𝑅  𝑦 ≤ 3
16⁄ 𝑎𝑛𝑑 𝑦 > 0.9 

 

(c) Given 𝑓(𝑥) = {

3𝑥 + 4 𝑖𝑓 𝑥 ≤ −1

𝑥2 𝑖𝑓 − 1 < 𝑥 ≤ 2
4𝑥 − 4 𝑖𝑓 𝑥 > 2   

 

 

 

(i) Graph  
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(ii) 𝑓(−3) + 𝑓(2) + 𝑓(4) 

 𝑓(−3) = 3 × −3 + 4 = −5 

 𝑓(2) = 𝑥2 = (2)2 = 4 

 𝑓(4) = 4𝑥 − 4 = 4(4) − 4 = 12 

 𝑓(−3) + 𝑓(2) + 𝑓(4) = −5 + 4 + 12 

 = 11 

 

3. (a) 𝐺3 = 27, 𝐺6 = 729 

(i) But 𝐺3 = 𝐺1𝑟
2 = 27 ………(𝑖) 

 𝐺6 = 𝐺1𝑟
5 = 729 ……… . . (𝑖𝑖) 

Taking 𝑒𝑞𝑛 (𝑖𝑖) ÷ (𝑖)  
𝐺1𝑟5

𝐺1𝑟2 =
729

27
  

 

√𝑟33
= √27

3
  

𝑟 = 3  

Common ratio = 3 

 

(ii) Sum of first 8 terms  

𝑆𝑛 =
𝐺1(𝑟𝑛−1)

𝑟−1
  

𝑛 = 8, 𝐺1 = 3.  𝑟 = 3  

𝑆8 =
3(38−1)

3−1
  

𝑆8 = 9840  

Sum of the first 8 terms of G.P = 9840 

 

 (b)  𝑍 ∝
𝑦3

𝑍2       Given 𝑥 = 8, 𝑦 = 4, 𝑍 = 6 

                    𝑋 =
𝐾 𝑦3

𝑍2  

                   8 =
𝐾(4)3

62  

                   𝐾 =
8×62

43 =
8×36

64
= 9

2⁄  

                  𝐾 = 9
2⁄  

                Now: Finding 𝑥 when 𝑦 = 2, 𝑍 = 12 

               𝑋 =
𝐾𝑦3

𝑍2 =
9

2⁄ ×23

122  



Page 4 of 14 
 

              𝑿 = 𝟏
𝟒⁄  

 

             (c) (i) Given −8 − 4 − 2 − 1 + ⋯ 

                 It is a G.P 

             From 𝐺𝑛 = 𝐺1𝑟
𝑛−1 

                           𝐺1 = −8; 𝑟 = −1
−8⁄ = 1

2⁄  

                           𝐺𝑛 = (−8)(1 2⁄ )
𝑛−1

 

                                 OR  

                              𝐺𝑛 = −8(2)1−𝑛 

                                  OR 

                              𝐺𝑛 = −24−𝑛 

                            :. −8 − 4 − 2 − 1… ……− 8(2)1−𝑛 

             In sigma notation 

              = ∑ −𝟖(𝟐)𝟏−𝒓𝒏
𝒓=𝟏  

 

           (ii) 1 U.S dollar = 4000Tshs. 

                 1000000U.s = x 

      𝑥 =
4000𝑇𝑠ℎ ×1,000,000 𝑑𝑜𝑙𝑙𝑎𝑟

1 𝑑𝑜𝑙𝑙𝑎𝑟
 

                 𝑥 = 4,000,000𝑇𝑠ℎ 

               1000000𝑑𝑜𝑙𝑙𝑎𝑟𝑠 = 4,000,000𝑇𝑠ℎ𝑠 

              𝐴𝑔𝑎𝑖𝑛: 𝐼𝑓 1 𝐸𝑢𝑟𝑜 = 2000 𝑇𝑠ℎ 

               𝑥?𝐸𝑢𝑟𝑜 = 4,000,000,000 

               𝑥 =
4000000000

2000
 

              𝑥 = 2000,000 𝐸𝑢𝑟𝑜 

            : . 𝟐, 𝟎𝟎𝟎, 𝟎𝟎𝟎 𝑬𝒖𝒓𝒐 𝒘𝒊𝒍𝒍 𝒃𝒆 𝒐𝒃𝒕𝒂𝒊𝒏𝒆𝒅. 
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4. (a) (i)  𝑋𝑌2 + 𝑋2𝑌 − 5𝑋 + 3𝑌 = 0 

            𝑋 (2𝑦
𝑑𝑦

𝑑𝑥
⁄ ) + 𝑦2 + 𝑥2 𝑑𝑦

𝑑𝑥
+ 2𝑦𝑥 − 5 + 3

𝑑𝑦

𝑑𝑥
= 0 

          
𝑑𝑦

𝑑𝑥
(2𝑥𝑦 + 𝑥2 + 3) = 5 − 𝑦2 − 2𝑥𝑦 

       𝒅𝒚
𝒅𝒙

⁄ =
𝟓−𝒚𝟐−𝟐𝒙𝒚

𝟐𝒙𝒚+𝒙𝟐+𝟑
  

     

 

(ii) 𝑦 =
𝑒𝑥𝐶𝑜𝑠𝑥

𝑋3  

      
𝑑𝑦

𝑑𝑥
=

𝑋3(𝑒𝑥(−𝑠𝑖𝑛𝑥)+𝑒𝑥𝐶𝑜𝑠𝑋)−𝑒𝑥𝐶𝑜𝑠𝑋 3𝑥2

𝑋6  
 

   
𝑑𝑦

𝑑𝑥
=

𝑋3𝑒𝑋𝐶𝑜𝑠𝑋−𝑋3𝑒𝑋𝑆𝑖𝑛𝑋−3𝑒𝑥𝑋2𝐶𝑜𝑠𝑋

𝑋6  
 

 
𝒅𝒚

𝒅𝒙⁄ =
𝒆𝑿(𝑿𝑪𝒐𝒔𝒙−𝑿𝒔𝒊𝒏𝑿−𝟑𝑪𝒐𝒔𝑿)

𝑿𝟒  

 

(b) 𝑓(𝑥) = √𝑥 

      𝑓(𝑋 + ℎ) = √𝑋 + ℎ 

 From ; 𝑓′(𝑥) = 𝑙𝑖𝑚ℎ→0
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

     = 𝑙𝑖𝑚ℎ→0
√𝑥+ℎ−√𝑥

ℎ
 

 

   𝑅𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝑖𝑧𝑖𝑛𝑔 𝑡ℎ𝑒 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟 

   
√𝑥+ℎ−√𝑥

ℎ
×

√𝑥+ℎ+√𝑥

√𝑥+ℎ+√𝑥
 

 

 =
𝑥+ℎ−𝑥

ℎ(√𝑥+ℎ+√𝑥)
 

  
𝑙𝑖𝑚

ℎ → 0
ℎ

ℎ(√𝑥+ℎ)+√𝑥
  

= 𝑎𝑠 ℎ → 0 
1

√𝑥+√𝑥
=

1

2√𝑥
  

𝒇′(𝒙) =
𝟏

𝟐√𝒙
  

 

(c) Given  

   𝑟𝑎𝑑𝑖𝑢𝑠 (𝑟) =  3𝑐𝑚 

      
𝑑𝑟

𝑑𝑡
= 2𝑐𝑚/𝑠 

    𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 ∶  
𝑑𝐴

𝑑𝑡
=? 

                From 𝐴 = 4𝜋𝑟2 
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𝑑𝐴

𝑑𝑟
= 8𝜋𝑟 

         𝐵𝑢𝑡 ∶  
𝑑𝐴

𝑑𝑡
=

𝑑𝐴

𝑑𝑟

𝑑𝑟

𝑑𝑡
 

        = 8𝜋𝑟. 2 

       = 16𝜋𝑟   𝑎𝑛𝑑 𝑟 = 3 

       = 16𝜋 × 3 

      
𝑑𝐴

𝑑𝑡
= 48𝜋 𝑐𝑚2/𝑠 

     𝑅𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑎𝑟𝑒𝑎 = 48𝜋𝑐𝑚2/𝑠 

 

5. (a) (i) ∫ (√𝑥 +
1

√𝑥
) 𝑑𝑥 

            = ∫√𝑥𝑑𝑥 + ∫
1

√𝑥
𝑑𝑥 

           = ∫𝑥
1

2⁄ 𝑑𝑥 + ∫𝑋
−1

2⁄ 𝑑𝑥     

 =
𝑥

3
2⁄

3
2⁄

+
𝑋

1
2⁄

1
2⁄

+ 𝐶  

=
𝟐

𝟑
𝑿

𝟑
𝟐⁄ + 𝟐√𝑿 + 𝑪  

 

      (ii) ∫ 𝑐𝑜𝑠2𝑋 𝑆𝑖𝑛𝑋𝑑𝑥 

            𝑙𝑒𝑡 𝑢 = 𝐶𝑜𝑠𝑥 

           
𝑑𝑢

𝑑𝑥
= −𝑆𝑖𝑛𝑥 

          𝑑𝑥 =
𝑑𝑢

−𝑆𝑖𝑛𝑥
 

                     ∫ 𝐶𝑜𝑠2 × 𝑠𝑖𝑛𝑥𝑑𝑥 = ∫ 𝑢2𝑆𝑖𝑛𝑥
𝑑𝑢

−𝑠𝑖𝑛𝑥
 

                    = −∫𝑢2𝑑𝑢 =
−𝒖𝟑

𝟑
+ 𝒄 

                  ∫𝑪𝒐𝒔𝟐𝒙𝑺𝒊𝒏𝒙𝒅𝒙 =
−𝒖𝟑

𝟑
+ 𝒄 =

−𝒄𝒐𝒔𝟑𝒙

𝟑
+ 𝑪 

 

(b) 𝑦 = 4 − 𝑥2, 𝑥 − 𝑎𝑥𝑖𝑠 𝑦 = 0 

       0 = 4 − 𝑥2 

     𝑥2 = 4, 𝑥 = ±2  

 

Sketch 
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𝐴 = ∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎
  

𝐴 = ∫ (4 − 𝑥2)𝑑𝑥
2

−2
  

= 4𝑥 −
𝑥3

3
]
−2

2

  

𝑨 = (𝟖 −
𝟖

𝟑
)—(−𝟖 +

𝟖

𝟑
) =

𝟑𝟐

𝟑
  

 

(c) Given 𝑀𝑅(𝑥) = 375 − 𝑋 − 3𝑋2 

From 
𝑑

𝑑𝑥
(𝑇𝑜𝑎𝑙 𝑟𝑒𝑣𝑒𝑛𝑢𝑒) = 𝑚𝑎𝑔𝑖𝑛𝑎𝑙 𝑟𝑒𝑣𝑒𝑛𝑢𝑒 

𝑇. 𝑅 = ∫ 𝑀. 𝑅. 𝑑𝑥  

𝑇. 𝑅 = ∫ (375 − 𝑥 − 0.5𝑥2)𝑑𝑥
30

20
  

= 375𝑥 −
𝑥2

2
−

0.5𝑥3

3
]
20

30

  

= (375 × 30 −
302

3
−

0.5×303

3
) − (375 × 20 −

202

2
−

0.5 203

3
)  

𝑇. 𝑅 = 6300 −
17900

3
  

𝑻. 𝑹 = 𝟑𝟑𝟑. 𝟑𝟑 𝒖𝒏𝒊𝒕𝒔  

 

6. Frequency distribution table 

C. interval freq 𝐶.𝑚(𝑥) 𝑓𝑥 𝑓𝑥2 
21 – 30 
31 – 40 
41 – 50 
51 – 60 
61 – 70 
71 – 80 
81 - 90 

3 
T 
T+4 
8 
6 
4 
3 

25.5 
35.5 
45.5 
55.5 
65.5 
75.5 
85.5 

76.5 
213 
455 
444 
393 
302 
256.5 

1950.75 
7561.5 
20702.5 
24642 
25741.5 
22801 
21930.75 

 ƹ =40  ƹ =2140 ƹ =125330 
 

(i) Value of t 
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Total student = 40 

3 + 𝑡 + 𝑡 + 4 + 8 + 6 + 4 + 3 = 40  

2𝑡 = 12  

𝒕 = 𝟔  

 
 

(ii) 𝑀𝑒𝑎𝑛 (𝑥) =
𝜀𝑓(𝑥)

𝜀𝑓
 

𝑥 =
2140

40
  

𝒙 = 𝟓𝟑. 𝟓  

 

𝑀𝑒𝑑𝑖𝑎𝑛 = 𝐿 + (
𝑁

2⁄ −𝑛𝑏

𝑛𝑤
)𝐶  

𝐿 = 50.5          𝐶 = 10  

𝑛𝑏 = 19  

𝑛𝑤 = 8  

𝑀𝑒𝑑𝑖𝑎𝑛 = 50.5 + (
40

2
−19

8
)10  

𝑴𝒆𝒅𝒊𝒂𝒏 = 𝟓𝟏. 𝟕𝟓  
 

 

(iii) 𝑆. 𝐷 = √𝑣𝑎𝑟(𝑥) 

= √𝜀𝑓𝑥2

𝜀𝑓
− [

𝜀𝑓(𝑥)

𝜀𝑓
]
2

  

= √125330

40
− [

2140

40
]
2

  

𝑆. 𝐷 = √271  

𝑺.𝑫 = 𝟏𝟔. 𝟒𝟔𝟐  

 

7. (a) 𝑝(𝑛, 4) = 42𝑝(𝑛, 2) 

 𝐹𝑟𝑜𝑚 𝑝|(𝑛, 𝑟) =
𝑛!

(𝑛−2)!
 

     
𝑛!

(𝑛−4)!
= 42 (

𝑛!

(𝑛−21)!
)  

     (𝑛 − 2)! = 42(𝑛 − 4)!  

    (𝑛 − 2)(𝑛 − 3)(𝑛 − 4)! = 42(𝑛 − 4)!  

    (𝑛 − 2)(𝑛 − 3) = 42  

     𝑛2 − 5𝑛 + 6 = 42  

    𝑛2 − 5𝑛 − 36 = 0  

    𝑛 = 9, 𝑛 = −4  

   𝐼𝑔𝑛𝑜𝑟𝑒 𝑛 = −4 

   𝒏 = 𝟗  
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(b) 𝐺𝑖𝑣𝑒𝑛 𝑃(𝐴) = 1
4⁄ , 𝑃(𝐵) = 1

2⁄ , 𝑃(𝐴𝑛𝐵) = 1
8⁄  

      (i)  𝑃(𝐴𝑢𝐵′) = 𝑃(𝐴) + 𝑝(𝐵′) − 𝑝(𝐴𝑛𝐵′) 

           𝐵𝑢𝑡 𝑝(𝐵′) = 1 − 𝑝(𝐵) 

            𝑝(𝐴𝑛𝐵′) = 𝑝(𝐴) − 𝑝(𝐴𝑛𝐵) 

            𝑝(𝐴𝑢𝐵′) = 𝑝(𝐴) + 1 − 𝑝(𝑏) − [𝑝(𝐴) − 𝑝(𝐴𝑛𝐵)]. 

                             = 1
4⁄ + 1 − 1

2⁄ − (1 4⁄ − 1
8⁄ )  

             𝑝(𝐴𝑢𝐵′) = 5
8⁄   

 

  (ii) 𝑝(𝐴 𝐵⁄ ) =
𝑝(𝐴𝑛𝐵)

𝑝(𝐵)
 

 

                            =
1

8
1

2⁄
 

             𝒑(𝑨 𝑩⁄ ) = 𝟏
𝟒⁄   

 

(c) Required 5 digits telephone number from 0 to 9 

Numbers 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

 

Number 1st 2nd 3rd 7 5 
Ways 8 7 6 1 1 
 

Total ways : 8 × 7 × 6 × 1 × 1 

= 𝟑𝟑𝟔 𝒘𝒂𝒚𝒔  

 

8. (a) |𝑆𝑖𝑛 𝐴 = 4
5⁄    𝐶𝑜𝑠 𝐵 = 12

13⁄  

𝐶𝑜𝑠(𝐴 + 𝐵) = 𝐶𝑜𝑠𝐴𝐶𝑜𝑠𝐵 − 𝑆𝑖𝑛𝐴𝑆𝑖𝑛𝐵  

𝐵𝑢𝑡 𝐶𝑜𝑠𝐴 = √1 − 𝑆𝑖𝑛2𝐴  

𝐶𝑜𝑠𝐴 = √1 − (4 5⁄ )
2

=
3

5
… . . (𝑖)  

𝑆𝑖𝑛𝐵 = √1 − 𝐶𝑜𝑠2𝐵  

= √1 − (
12

13
)
2

=
5

13
…… . . (𝑖𝑖)  

𝐹𝑟𝑜𝑚; 𝐶𝑜𝑠(𝐴 + 𝐵) = 𝐶𝑜𝑠𝐴𝐶𝑜𝑠𝐵 − 𝑆𝑖𝑛𝐴𝑆𝑖𝑛𝐵.  

=
3

5
×

12

13
−

4

5
×

5

13
  

 

=
36−20

65
  

𝑪𝒐𝒔(𝑨 + 𝑩) =
𝟏𝟔

𝟔𝟓
  

 

 

(b) 𝐼𝑓 𝑎 = 𝑠𝑖𝑛𝑥, 𝑏 = 𝐶𝑜𝑠𝑋 
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𝑎(√1 − 𝑏2) + 𝑏(√1 − 𝑎2)  

= 𝑠𝑖𝑛𝑥(√1 − 𝐶𝑜𝑠2𝑥) + 𝑐𝑜𝑠𝑥√1 − 𝑆𝑖𝑛2𝑥  

= 𝑆𝑖𝑛2𝑥 + 𝐶𝑜𝑠2𝑥  

= 𝟏   

 

(c) 4𝐶𝑜𝑠𝜃 − 3𝑠𝑒𝑐𝜃 = 2𝑡𝑎𝑛𝜃  𝑓𝑜𝑟 180 ≤ 𝜃 ≤ 180 

Solution 

4𝑐𝑜𝑠𝜃 − 3𝑠𝑒𝑐𝜃 = 2𝑡𝑎𝑛𝜃  

4𝑐𝑜𝑠𝜃 −
3

𝑐𝑜𝑠𝜃
=

2𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
  

4𝑐𝑜𝑠2𝜃 − 3 = 2𝑠𝑖𝑛𝜃  

𝐵𝑢𝑡 𝐶𝑜𝑠2𝜃 = 1 − 𝑆𝑖𝑛2𝜃  

4(1 − 𝑠𝑖𝑛2𝜃) − 3 = 2𝑠𝑖𝑛𝜃  

4 − 𝑆𝑖𝑛2𝜃 − 3 = 2𝑠𝑖𝑛𝜃  

4𝑆𝑖𝑛2𝜃 + 2𝑠𝑖𝑛𝜃 − 1 = 0  

 

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐𝑎𝑙𝑙𝑦  

𝑠𝑖𝑛𝜃 =
−1+√5

4
 𝑜𝑟 

−1−√5

4
  

𝜃 = 𝑆𝑖𝑛−1 (
−1+√5

4
) = 𝑜𝑟𝜃 = 𝑆𝑖𝑛−1 (

−1−√5

4
)  

𝜃 = 18 =∝  

∝= −54  

 

General formula for sine 

𝜃 = 𝜋𝑛 + (−1)𝑛 ∝  

𝑓𝑜𝑟 ∝= 18  

𝜃 = 180𝑛 + (−1)𝑛18  

𝜃 = 18, 162  

𝑓𝑜𝑟 ∝= −54  

𝜃 = 180𝑛 + (−1)𝑛 × (−54)  

𝜃 = −54  

: 𝜽 = −𝟓𝟒, 𝟏𝟖, 𝟏𝟔𝟐  

 

9. (a) Given 

𝐴 = [
2 3 1
2 4 1
2 3 4

]   𝑎𝑛𝑑 𝐵 = [
2 1 3
1 5 0
2 4 2

]  

 

𝐹𝑖𝑛𝑑 3𝐴 − 2𝐵  
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                  =(

















−

















242

051

312

2

432

142

132

3 )  

                 = ([
6 9 3
6 12 3
6 9 12

] − [
4 2 6
2 10 0
4 8 4

])   

 

3𝐴 − 2𝐵 = [
2 7 −3
4 2 3
2 1 8

]  

 

(b) 

(i) Required : To find inverse of matrix of [
1 2 3
2 1 1
3 1 −2

] 

Let m be [
1 2 3
2 1 1
3 1 −2

] 

|𝑚| =
13

12
3

23

12
2

21

11
1 −

−
−

−
  

= 1(−2 − 1) − 2(−4 − 3) + 3(2 − 3)  

= 8  

 

𝐶𝑜𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝑚  

1:+(−2 − 1) = −3  

2: − (−4 − 3) = 7  

3:+(2 − 3) = −1  

2:−(−4 − 3) = 7  

1:+(−1 − 9) = −11  

1:−(1 − 6) = 5  

3:+(2 − 3) = −1  

1:−(1 − 6) = 5  

−2: + (1 − 4) = −3  

𝐶𝑜𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝑚𝑎𝑡𝑟𝑖𝑥 𝑀 = [
−3 7 −1
7 −11 5

−1 5 −3
]  

𝑀𝑇 = [
−3 7 −1
7 −11 5

−1 5 −3
]  

𝑀−1 =
1

|𝑀|
× 𝐴𝑑𝑗 𝑀  

=
1

8
[
−3 7 −1
7 −11 5

−1 5 −3
]  
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𝑚−1 =

[
 
 
 
−3

8⁄
7

8⁄
−1

8⁄

7
8⁄

−11
8⁄

5
8⁄

−1
8⁄

5
8⁄

−3
8⁄ ]
 
 
 

  

 

 (iii) Required : To solve for 𝑥, 𝑦 𝑎𝑛𝑑 𝑧 using inverse method 

     𝑥 + 2𝑦 + 3𝑧 = 6 

                     2𝑥 + 𝑦 + 𝑧 = 5 

                   3𝑥 + 𝑦 − 2𝑧 = 1 

                 In matrix form 

                  [
1 2 3
2 1 1
3 1 −2

] [
𝑥
𝑦
𝑧
] = [

6
5
1
]…… . (𝑖) 

               Multiply by 𝑀−1 both sides in eqn 1 

              

















=

































−

−−

1

5

6

213

112

321
11 M

z

y

x

M  

  

 

But from the properties of matrix 𝑀−1𝑀 = 𝐼 (𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑦 𝑚𝑎𝑡𝑟𝑖𝑥 

              𝑀𝐼 = 𝑀 where I= identity matrix 

             [
𝑥
𝑦
𝑧
] =

[
 
 
 
−3

8⁄
7

8⁄
−1

8⁄

7
8⁄

−11
8⁄

5
8⁄

−1
8⁄

5
8⁄

−3
8⁄ ]
 
 
 

[
6
5
1
]  

               [
𝑥
𝑦
𝑧
] = [

2
−1
2

]  

                 𝒙 = 𝟐, 𝒚 = −𝟏 𝒂𝒏𝒅 𝒛 = 𝟐  
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10. (a) (i) LINEAR PROGRAMMING 

            Is the process of maximizing or minimizing the linear functions under linear    

            inequalities constraints  

 

 (ii) FEASIBLE REGION 

        Is the region of the graph containing all the points that satisfy all the    

            inequalities in a system. 

 

(b) Let 𝑥 be number of buses  

             𝑦 be number of Bajaji 

 

 

 Bus Bajaji Total 
Units 3 1 54 
Cost 130000 72,000  
 

𝑥 ≥ 5, 𝑦 ≥ 10  

𝑥 + 𝑦 ≤ 30  

3𝑥 + 𝑦 ≤ 54  

𝑥 ≥ 0  

𝑦 ≥ 0  
 

Objective function;  
 

𝑓(𝑥, 𝑦) = 135,000𝑥 + 72000𝑦  

Corner points Cost 𝑓(𝑥, 𝑦) = 135000𝑥 + 72000𝑦 
A (5,10) 1,395,000/= 
B (5,25) 2,475,000/= 
C (12, 18) 2,916,000/= 
D (14, 10) 2,610,000/= 
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Maximum cost is 2,628,000Tsh and corresponding number of buses is 12 and Bajaji 

is 14 

 

 

 

 

 

 

 

  


