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                   MARKING SCHEME 

 

 

Instructions to candidates 

(a) Write your name, admission number and stream in the spaces provided above. 

(b) Sign and write the date of examination in the spaces provided above. 

(c) This paper consists of two sections: Section I and Section II. 

(d) Answer all the questions in Section I and only five questions from Section II. 

(e) Show all the steps in your calculations, giving your answers at each stage in the 
spaces provided below each question. 

(f) Marks may be given for correct working even if the answer is wrong. 

(g) Non-programmable silent electronic calculators and KNEC Mathematical tables may be 
used, except where stated otherwise. 

(h) Candidates should check the question paper to ascertain that all the pages are 
printed as indicated and that no questions are missing. 

(i) Candidates should answer the questions in English 
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Q WORKING M

KS 

COMMENTS 

1 (7𝑥 + 3)(𝑥 − 2) = 0 

7𝑥2 − 11𝑥 − 6 = 0 

𝑥2 −  
11

7
𝑥 =  

6

7
 

∴ 𝑝 = − 
11

7
 𝑎𝑛𝑑 𝑞 =  

6

7
 

 

M1 

 

A1 

 

 

B1 

 

 

 

 

 

For both values 

stated 

2 1
2 −  

√3
2

√3
 

(
1
2 −  

√3
2 ) × 2√3

(√3) × 2√3
 

√3 − 3

6
 

=  
1

6
√3 −  

1

2
 

 

 

 

 

 

M1 

 

M1 

 

A1 

 

3 (
1 2
3 4

) (
𝑘 4
3 2

) =  (
𝑘 + 6 8

3𝑘 + 12 20
) 

𝐷𝑒𝑡 = 20𝑘 + 120 − 24𝑘 − 96 

−4𝑘 + 24 = 44 

∴ 𝑘 =  −5 

 

M1 

 

M1 

A1   

 

4 log(𝑥 − 1) +  log 100 =  log(3𝑥 + 2) + log 25 

log 100(𝑥 − 1) =  log 25(3𝑥 + 2) 

100(𝑥 − 1) = 25(3𝑥 + 2) 

4(𝑥 − 1) = 3𝑥 + 2 

𝑥 = 6 
 

 

M1 

 

M1 

A1 

 

5 𝑥2 + 4𝑥 + 𝟒 + 𝑦2 − 2𝑦 + 𝟏 = 4 + 𝟒 + 𝟏 

(𝑥 + 2)2 + (𝑦 − 1)2 = 9 

𝐻𝑒𝑛𝑐𝑒 𝑐𝑒𝑛𝑡𝑟𝑒 𝑖𝑠 (−2, 1) 

𝑟𝑎𝑑𝑖𝑢𝑠 𝑖𝑠 3 

⟹ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑖𝑠 6 

 

 

 

 

 

 

 

 

 

 

M1 

A1 

 

 

B1 

 

 

 

 

For both centre 

and diameter 
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6  

Number Log 

0.4892 1̅. 6895 

72.89     1.8626 + 

 1.5521 

93.62     1.9714  - 

 1̅.5807 

 

 

1̅. 5807 ×
1

3
=  1̅.8602 

10−1 × 7.249 

= 0.7248 

 

 

M1 

 

 

 

M1 

 

 

 

M1 

 

A1 

 

 

All logs correct 

 

 

 

Correct addition 

and subtraction 

 

 

Correct division 

by 3 

7 𝑈𝑠𝑖𝑛𝑔 𝑡ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 𝑡ℎ𝑒𝑜𝑟𝑒𝑚 

𝑂𝑃 =  −1 (
3
2
1

) + 2 (
5
4
3

) 

= (
−3
−2
−1

) + (
10
8
6

) =  (
7
6
5

) 

∴ 𝑃 (7, 6, 5) 

 

 

 

 

M1 

 

 

A1 

 

B1 

 

 

 

 

 

 

 

Accept alternative 

8  

X 10 8 14 16 6 18 

𝑑 = 𝑥 − 12 -2 -4 2 4 -6 6 

𝑑2 4 16 4 16 36 36 

 

𝑠. 𝑑 =  √
∑ 𝑑2

𝑁
 

=  √
4 + 16 + 4 + 16 + 16

6
 

=  √
112

6
 

= 4.32 
 

 

 

 

 

 

 

 

 

 

M1 

 

 

 

 

 

 

 

M1 

 

 

 

 

A1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C.A.O 
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9 𝑑𝑦

𝑑𝑥
= 4𝑥 − 6 

𝑎𝑡 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 4𝑥 − 6 = 0 

∴ 𝑥 = 1.5  
𝑡ℎ𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑝𝑜𝑖𝑛𝑡 𝑖𝑠 𝑡ℎ𝑢𝑠 (1.5, 5.5) 

𝑦 =  2𝑥2 − 6𝑥 + 𝑐 

𝑎𝑡 (1.5, 5.5), 𝑐 = 10 

𝐻𝑒𝑛𝑐𝑒, 𝑦 = 2𝑥2 − 6𝑥 + 10  
 

 

 

 

 

 

B1 

M1 

 

A1 

 

10 (𝑎)5 × 5−1, 5 × 50, 5 × 51, 5 × 52 

2.5, 5, 10, 20 
 

(𝑏)𝑆6 =  
2.5(26 − 1)

2 − 1
 

= 157.5 

 

B1 

 

M1 

 

A1 

 

 

11 
(𝑎)1 − 5 (

1

2
𝑥) + 10 (

1

2
𝑥)

2

− 10 (
1

2
𝑥)

3

+ 5 (
1

2
𝑥)

4

− (
1

2
𝑥)

5

 

1 −
5

2
𝑥 +

5

2
𝑥2 −

5

4
𝑥3 +

5

16
𝑥4 −

1

32
𝑥5 

(𝑏)1 −
5

2
(0.1) +

5

2
(0.1)2 −

5

4
(0.1)3 

1 − 0.25 + 0.025 − 0.00125 

= 0.77375 

 

M1 

 

A1 

 

M1 

 

A1 

 

12 (a) 

 1            3             5           7         9 

1 

 

3 

 

5 

 

7 

 

9 

              13          15          17        19 

 

31                        35          37        39 

 

51         53                         57        59 

 

71         73          75                       79 

 

91         93          95           97 

 

(b) 𝑃(𝑝𝑟𝑖𝑚𝑒) =  
11

20
 

 

 

 

 

 

 

 

 

 

 

 

 

B1 

 

 

 

 

 

 

B1 
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13 𝑀𝑎𝑥 =  (3.25 + 5.5) − 1.95 

= 6.8 

𝑀𝑖𝑛 =  (3.15 + 4.5) − 2.05 

= 5.6 

𝐴𝑐𝑡𝑢𝑎𝑙 =  (3.2 + 5) − 2.0 

= 6.2 

𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑒𝑟𝑟𝑜𝑟 =  
6.8 − 5.6

2
= 0.6 

% 𝑒𝑟𝑟𝑜𝑟 =  
0.6

6.2
× 100% 

= 9.677% 
 

 

 

 

B1 

 

 

 

 

 

M1 

A1 

 

 

 

For both max and 

min. 

14 
𝐴 =

𝑘𝐵

√𝐶
 

𝐴𝑂 = 𝑘 

𝐴1 =  
0.948𝑘

√1.44
= 0.79𝑘 

% 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒 =  
𝑘 − 0.79𝑘

𝑘
× 100% 

= 21% 
 

 

 

 

 

M1 

 

M1 

A1 

 

15 (𝑢 − 𝑦) =
𝑝

𝑡 +
1
𝑟

 

𝑡 +
1

𝑟
=

𝑝

𝑢 − 𝑦
 

 
1

𝑟
=

𝑝

𝑢 − 𝑦
− 𝑡 

 
1

𝑟
=  

𝑝 − 𝑢𝑡 + 𝑦𝑡

𝑢 − 𝑦
 

 

𝑟 =
𝑢 − 𝑦

𝑝 − 𝑢𝑡 + 𝑦𝑡
 

 

 

 

M1 

 

 

 

 

 

M1 

 

 

 

A1 

 

16 (a)cos 𝜃 =  
2

4
 

𝜃 = 60° 

 

(b)tan 𝜃 =  
√12

3
 

𝜃 = 49.12° 

 

 

 

 

 

M1 

 

A1 

 

M1 

 

A1 

Accept 

alternatives 
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17 (𝑎)              (𝑖)     58000    +     8200    +   6000 

𝐾𝑠ℎ 72200 

 

                            (ii)11180  ×   0.1 = 1118 

10534  ×      0.15    = 1580.1 

10534 ×     0.2          = 2106.8 

10534    ×     0.25   = 2633.5 

29418   ×    0.3        = 8825.4 

                                                            𝑲𝒔𝒉 𝟏𝟔𝟐𝟔𝟑. 𝟖 

𝑁𝑒𝑡 𝑡𝑎𝑥 = 𝟏𝟔𝟐𝟔𝟑. 𝟖 − 𝟏𝟐𝟖𝟎 

= 𝑲𝒔𝒉 𝟏𝟒𝟗𝟖𝟑. 𝟖 

 

 

 

(b)
5

100
× 58000 = 2900 

30

100
× 2900 = 870 

 

 

𝑁𝑒𝑡 𝑆𝑎𝑙𝑎𝑟𝑦 = 72200 + 2900 − (14983.8 + 870) 

= 𝐾𝑠ℎ 59246.2 

 

M1 

A1 

 

 

 

M1 

 

M1 

M1 

M1 

A1 

 

 

 

 

M1 

 

 

 

M1 

A1 

 

 

 

 

 

First 3 slabs 

correct 

Last 2 slabs corct 

Correct addition 

18  

 

 

 

B1  
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19 (𝑎)          61 

 

Class f x fx cf 

42-46 3 44 132 3 

47-51 4 49 196 7 

52-56 10 54 540 17 

57-61 12 59 708 29 

62-66 8 64 512 37 

67-71 3 69 207 40 

 ∑ 𝑓 = 40 
 ∑ 𝑓𝑥 = 2295 

 

 

 

(𝑏)𝑀𝑒𝑎𝑛 =  
2295

40
 

= 57.375 

 

B1 

 

 

B1 

 

 

 

 

 

 

 

 

 

M1 

 

A1 
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(𝑐)55 = 51 + (
𝑁 − 7

10
) × 5 

𝑁 = 14 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑜𝑠𝑒 𝑤ℎ𝑜 𝑝𝑎𝑠𝑠𝑒𝑑 𝑎𝑟𝑒 (40 − 14) + 1 

= 27 
 

(𝑑)𝑄1 = 51.5 +  (
10 − 7

10
) × 5 = 53 

𝑄3 = 61.5 +  (
30 − 29

8
) × 5 = 62.125 ≅ 62 

𝑅𝑎𝑛𝑔𝑒 𝑖𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 53 𝑚𝑎𝑟𝑘𝑠 𝑎𝑛𝑑 62 𝑚𝑎𝑟𝑘𝑠 
 

 

53 ≤ 𝑀𝑎𝑟𝑘𝑠 ≤ 62 
 

 

 

 

 

 

 

 

M1 

A1 

 

B1 

 

 

M1 

 

 

M1 

A1 

20 (𝑎)2 − 41.5 = 11.7° 

𝐷𝑖𝑠𝑡 =  
11.7

360
× 2 ×

22

7
× 6370 

= 1301.3 𝐾𝑚 

(𝑏)𝑖.
𝜃

360
× 2 ×

22

7
× 6370 cos 53.2 = 2500 

𝜃 = 37.5° 

𝐿𝑜𝑛𝑔𝑖𝑡𝑢𝑑𝑒 = 37.5 − 36.4 = 1.1° 

∴ 𝑍 (53.2°𝑁 , 1.1°𝐸) 

 

 

𝑖𝑖. 𝑇𝑖𝑚𝑒 =  
1301.3

500
+  

1

2
+

2500

500
 

= 8 ℎ𝑜𝑢𝑟𝑠 6 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

 

 

B1 

 

M1 

A1 

 

 

M1 

 

A1 

 

 

B1 

 

 

 

 

 

 

M1 

 

A1 
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37.5 × 4 = 150 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 ≈ 2 ℎ𝑜𝑢𝑟𝑠 30 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

∴ 9.00 + 2 ℎ𝑟 30 𝑚𝑖𝑛 + 8 ℎ𝑟𝑠 6 min  

= 7.36 𝑝. 𝑚 

 

 

M1 

 

A1 

21 
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22 (a)𝑶𝑺 =  
2

7
𝑝 +  

5

7
𝑞 

 

𝑶𝑹 =  −𝑞 +  
1

4
𝑞 

 

(b)𝑂𝑇 = 𝑘 (
2

7
𝑝 +  

5

7
𝑞) 

2

7
𝑘𝑝 +  

5

7
𝑘𝑞 

 

(c)i.𝑂𝑇 =  
1

4
𝑝 + ℎ (𝑞 −  

1

4
𝑝) 

1

4
𝑝 + ℎ𝑞 −  

1

4
ℎ𝑝 

 

ii. 
2

7
𝑘𝑝 + 

5

7
𝑘𝑞 =  

1

4
𝑝 + ℎ𝑞 −  

1

4
ℎ𝑝 

2

7
𝑘 =  

1

4
−

1

4
ℎ ⟹ 8𝑘 = 7 − 7ℎ … … . . (𝑖) 

5

7
𝑘 = ℎ … … . . (𝑖𝑖) 

𝑘 =  
7

13
 𝑎𝑛𝑑 ℎ =  

5

13
 

 

(d)15: −8 

  

 

 

M1 

A1 

 

B1 

 

 

 

B1 

 

 

M1 

 

A1 

 

 

M1 

 

 

 

M1 

A1 

 

 

B1 

 

 

 

23 (a) 

x 0 1 2 3 4 5 6 7 8 

y -2 -1.5 0 2.5 6 10.5 16 22.5 30 

 

 

(b)𝐴 =  
1

2
× 1{(2 + 30) + 2(1.5 + 0 + 2.5 + 6 + 10.5 + 16 +

22.5)} 

= 75 
 

(c)𝐴 = 2(1.5 + 2.5 + 10.5 + 22.5) 

= 74 

 

 

 

 

 

 

 

 

 

B1 

 

 

M1 

A1 

 

 

M1 

A1 
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(d)[
𝑥3

6
− 2𝑥]

0

2

+ [
𝑥3

6
− 2𝑥]

2

8

 

(
8

6
− 4) − 0 +  (

512

6
− 16) − (

8

6
− 4) 

−2
2

3
+ 69

1

3
− 2

2

3
 

69
1

3
 

 

 

(e)(
74−69

1

3

69
1

3

) × 100% 

6.731% 
 

 

 

 

M1 

 

 

M1 

 

 

A1 

 

\ 

 

M1 

A1 
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24 

 
 

  

 


