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MATHEMATICS 
  K.C.S.E PAPER 121/ 1 2014 

       MARKING SCHME 

 

1. Cows  = 32 

Sheep = 32 × 12 

            = 384 

Goats = 384 + 1344 

           = 1728 

Number of goats that remained 

         =
�
� ×1728 

 

         = 432 

M1 

 

 

M1 

 

 

M1 

 

A1 

 

 

Allow 1728 - 
�
� ×1728 

2.  

√����
√����	  = 

√�
×�
×�

√�	×�		  

  

              =
  �×�×�

�×�  

 

 = 3 

 

 

M1 

 

 

M1 

 

 

 

A1 

 

For prime factors of both 

3.  

Volume = 
�
� × ��

� × �14�� × 18 

 

 = 3696 ��� 

 

Density = 
�.�� ×����

����  

 

               =  1.25 �/��� 

 

M1 

 

 

 

M1 

 

 

A1 

 

Allow 3694.51,3694.99 (Use 

� = 3.142) 

 

 

 

 

 

 

Allow 1.251,1.25 (Use � = 3.142) 

 

4.   

B1 

 

 

B1 

 

 

 

 

B1 

 

Measurement and angles 

 

 

Complete net labelled 

 

 

 

 

Allow 5.315 (By calculation) 
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DX =5.3± 0.1 

5. 

=  33600 − 30000
30000 × 100 

 

C.P for carpet 

 

  =
����� × ���

���  

 

  = 30000 

 

% profit made during trade fair 

 

 

     = 12% 

 

M1 

120
100 " = 36000 

" = 30000 

 

Look out for misreads 

 

 

 

 

 

6.  

=
���# 
$ × ��% 
	

�# 	

       = 

�#
 × %

�#	  

 

= 
�� × �%

�  

 

= 75 

 

M1 

 

 

M1 

 

Manipulation of all indices or 

equivalent 

 

 

Simplification (Removal of all 

indices, where powers are reversed) 

7.  

= 
&

�'  ×  � × 2.1 × 2.1 = 2.31 

 

=( =  �.�� × �
�.� × �.� 

 

= 1.05) 

 

 

M1 

 

 

 

 

A1 

 

Allow M1 where 3600 is used and 

A1 in converting degrees to radians 

 

 

8. 

�" + 2+�� −  �2+ − 3�� 
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=�"� + 4"+ +  4+�� − �4+� − 12+ + 9� 

   (Expansion of both and a subtraction sign) 

 

= "� + 4"+ + 12+ − 9 

 

M1 

 

 

A1 

 

Allow for difference of two squares. 

9. 

 
 

Distance  MN = 6.8 × 100 

 

                           = 680 km 

 

 

B1 

 

 

 

B1 

 

 

 

 

M1 

 

A1 

 

 

Location of M 

 

 

 

Location of N 

 

 

 

 

MN =6.8 ± 0.1 cm 

10. 

180- = 2160 

- = 12 

 

=�2- − 4� × 90 = 1800 

 

Size of each exterior angle 

 

= 
���
�� =  30� 

 

 

M1 

 

 

 

 

M1 

 

A1 

 

11. 

" = 6 ./ −  4
3 

 

Let age of cow be " years  

=" 0" − 4 �
�1 = 8 

=3"� − 14" − 24 = 0 

=�3" + 4��" − 6� = 0 

Age of cow = 6 years 

Age of heifer = 1
�
� (1 year 4 months) 

 

 

 

M1 

 

 

M1 

 

A1 

 

B1 

 

12.  

=4 ≤ 3" − 2 < 9 + " 

= 4 ≤ 3" − 2 3" − 2 < 9 + " 

=6 ≤ 3"2" < 11 

 

M1 

 

 

 

For separation of both 
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= " ≥ 2" < 5 �
� 

= 2 ≤ " < 5 �
� 

 

Integral values: 2,3,4,5 

 

A1 

 

B1 

13.  

Volume of water in container 

= 
5�

���  × 90�40 × 25 − � × 7.5�� 

 

= 59276.54975 

 

= 
%����.%���%

����  

 

= 59.3 

 

 

M1 

 

 

M1 

 

M1 

 

A1 

 

 

For 
5�

���  × 90 

14.  

Angle for major arc =360 – 105 

                                      = 255
0 

 

Length of arc = 
�%% 
���  × 2 × 8.4 × ��

�  

 

                        = 37.4cm 

 

B1 

 

M1 

 

A1 

 

Accept 2�/ − ��%
���  × 2�/ 

 

Or 52.8 -15.4 

15.  

Amount of work = 25 × 16 × 9 

Machines required 

 

= 
�% ×�� ×�

�� ×��  

 

= 30 

 

M1 

 

M1 

 

 

A1 

÷ 8+ 12 × 10 

 

 

 

16.  

=|:;| = <�−3 + 2�� + �7 − 2�� = √26 

 

=|:=;=| = <�4�� + �−20�� = √416 

 

Scale Factor = 
|>?@?|
|>@|     = 

√���
√��  

 

                         = 4 

 

M1  

 

 

M1 

 

 

A1 

 

For |:;| and |:=;=| 

17.  

(a) Equation of L 

Gradient  = 
�A�

A�AA� 
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3+ + " = 17 … … �C� 

 =3 

 

Equation = 
DA�
EF� = 3 

 

=+ − 3" = 9 

(b) Equation of P 

 

= 
DA�
EF� = − �

� 

 

 = 3y + x =17 

(c) Equation of Q 

= 
DA�
EA� = 3 

 

= + = 3" − 1 

 

" intercept 

When + = 0 ⇒  " = + 
�
� 

 

+ intercept 

 

When " = 0 ⇒  + = −1 

 

(d) Intersection of lines P and Q 

 + − 3" =  −1 … … . �CC� 

 

 

 

 

A1 

 

 

M1 

 

 

 

A1 

 

 

 

B1 

 

 

B1 

 

 

 

 

B1 

 

 

 

M1 

+ − 3" − 9 = 0 

 

 

Accept other forms e.g   + = 3" + 1 

 

 

 

 

 

Accept " + 3+ = 17 

 

 

 

 

 

 

 

 

 

 

 

Do not accept coordinates 

 

 

 

For elimination of one unknown 

 3+ + " = 17 

3+ − 9" = −3 

10" = 20 ⇒ " = 2 

∴ I.C-J .K C-JL/ML�JC.- �2,5� 

  Subset 3+ + 2 = 17 ⇒ + = 5 

 

 

A1 

 

 

For both" = 2 O-P + = 5 

18.  

(a) 

Class 3-5 6-8 9-11 12-

14 

15-

17 

18-

20 

Freq 3 8 13 10 4 2 

 

 

(b) (i) Mean length = 
∑ RE
∑ R  

 

 

 

B1 

 

B1 

 

 

 

 

 

B1 

 

 

Accept use of frequency e.g 

1,2.7,4.3,3.3,1.3 

 

 

 

 

 

 

 

For all mid points i.e 4,7,10,13,16 
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= 
� × �F� ×5F�� ×��F�� ×��F�� ×�F�� ×�

��  

 

= 10.75 

 

         (ii) = 
��
��  × 100 

 

= 57.5% 

 

(c) 

 

M1 

 

A1 

 

B1 

 

B1 

 

 

 

 

 

 

 

S1 

 

 

P1 

 

 

C1 

and 19 

 

 

 

 

 

For 23 

 

 

 

 

 

 

Linear/accommodating all values 

 

 

Vertical scale may be given in 

frequency density 

 

The first and last pair should be (1,0) 

and (22,0) respectively 

19. 

1
2 �15 + ℎ� × 10 + 1

2 �10 + 30�ℎ = 825 

25ℎ = 750 

ℎ = 30�/M 

 

(a) 15m/s 

(b) Maximum speed 

 

 75 + 5ℎ + 20ℎ = 825 

 

 

 

(c) (i) = 
��A�%

��  

      = 1.5m/s
2 

 

(ii) = 
�A��

��  = −1.5m/s
2 

 

(d) T�
% �15 + 30� × 10 + 10 × 30U ÷ 20 

 

= �225 + 300� ÷ 20 

=26.25 m/s 

 

B1 

 

 

M1 

 

M1 

 

A1 

 

 

 

M1 

A1 

 

 

B1 

 

M1 

 

M1 

 

A1 

 

 

 

 

 

 

Removal of brackets 

 

 

 

 

 

 

 

 

 

Accept 1.5 m/s2 retardation or 

decelaration 

For distance covered in the first 20 

secs 

 

For div by 20. 
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20.  

(a) Base area 

= 
�
�  × 15 × 15MC-72 × 5 

= 534.97 

 

(b) Length AV 

= √36� +  15� = 39 

 

(c) Area of triangular faces 

 

= 
>@

VWX �� = �%
VWX %� 

 

= :; =  �%VWX��
VWX%�  

 

               = 17.63 

 

Area = 

YZ�
� �39 + 39 + 17.63��30.185��8.815��[ 

 

           = 334.89  

 

 

Total area  = 334.89 × 5 + 534.97 

                      = 2209.42 

 

(d) Volume of pyramid 

= 
�
�  × 534.97 × 36 

 

=6419.63��� ≈ 6420 �4 M. K� 

 

B1 

 

M1 

 

 

B1 

 

 

 

 

 

M1 

 

 

 

 

 

M1 

 

 

 

 

 

M1 

A1 

 

 

M1 

 

A1 

 

72
0
 seen or implied 

 

 

 

 

 

 

 

 

 

 

Accept AB = 15]C-36 × 2 

                     = 8.817 × 2 

 = 17.63 

 

 

 

Applications of Heron’s formula 

 

 

 

 

 

For process of getting area of S 

 

 

 

 

 

21.  

(a)  

 

" -2 -1 0 1 2 3 4 5 6 7 8 

+ 16 10 6 4 4 6 10 16 24 34 46 

 

 

(b) Area using trapezium rule 

 

=
�
�  × 1^16 + 46 + 2�10 + 6 + 4 + 4 + 6 + 10 +

16 + 24 + 34�_ 
 

 

 

 

B2 

 

 

 

 

M1 

 

 

M1 

 

 

 

 

Y values. B1 for at least 6 correct 

  

 

 

 

 

 

 

Simplification 

 



 

` "� − 3" + 6 = "�
3

5

A�
−

=
�
� ^62 + 2�114�_ 

 

= 145 

 

 

(c) Area using mid-ordinate rule

 

= 2 ×  �10 + 4 + 6 + 16
 

= 140 

 

(d) Area using integration method

 

 

 

= T%��
� − ���

� + 48U - TA5
� − � E �

�
 

= 122 �
� + 20 �

� 

 

= 143 �
� 

22.  

(a) (i) 

 

 

 

 

3"�
2 + 6" 8

−2 

ordinate rule 

16 + 34� 

Area using integration method 

� − 12U 

A1 

 

 

 

 

M1 

 

A1 

 

 

 

M1 

 

 

M1 

 

 

 

 

 

A1 

 

 

 

 

 

 

 

 

 

 

 

Integration 

 

 

 

 

 

 

 

 

Accept 143.3 

 

 

B1 

 

 

B1 

 

 

B1 

 

 

 

 

 

 

B1 

 

B1 

 

 

 

 

Construction of 30
0

 

 

Construction of 105

 

 

Completion of ABC

 

 

 

 

 

 

Bisectors 

 

Circle 

 

 

 

0
 

Construction of 105
0
 

Completion of ABC 
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(ii) Radius = 3.5 ± 0.1 

 

(iii) Height construction 

        Height = 3.5 ± 0.1 

 

(b) Area of circle outside triangle 

=� ×  3.5� − �
�  × 3.4 × 5 

 

= 30 

 

 

 

 

 

B1 

 

B1 

 

B1 

 

 

M1 

 

A1 

 

 

 

 

 

Height constructed 

 

 

 

 

 

 

Accept 29.98 (if � is used) 

29.99 (if 3.142 is used) 

23. 

< :ab =  150� −  �90� − 16.26�� 

= 76.26� 

:b� = 200� + 250� − 2 × 200 × 250�.M76.26 

:b =  <40000 + 62500 − 100000�.M76.26� 

 

(a) cO- ( = ��
��� 

 

                             = 0.2917 

 

(= 16.26
0 

 

(b) AC = √70� + 240� 

  = 250m 

 

 

 

 

        = 280.6 

 

(c) Area of plot  

= 
�
� × 240 × 70 + �

�  × 250 ×
200MC-76.26� 

 

= 8400 + 24284.59 

 = 32684.59 m
2
 

 

= 
���5�.%� 

�����  

 

= 3.27 ha 

 

M1 

 

 

 

A1 

 

 

B1 

 

 

M1 

 

 

M1 

 

 

A1 

 

 

 

M1 

 

M1 

 

 

M1 

 

 

A1 

 

 

 

 

 

 

 

 

250 seen 

 

 

 

 

 

 

 

 

 

 

 

 

For Area 1 

 

For Area 2 
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24. 

P+
P" = 3"� − 8" − 3 

�3" + 1��" − 3� = 0 

" = − 1
3  ./ " = 3 

P+
P" = 3 − 8 − 3 =  −8 

 

(a) Value of + when " = −1 

+ = −1 -4 +3= -2 

 

(b) Stationary  points 

 

For stationary points 

 

3"� − 8" − 3 = 0 

 

When  " = − �
� , + = ��

�� 

 

When " = 3, + = −18 

 

Stationary points  

0− �
� , ��

��1 and �3, −18� 

 

 

(c) Equation of normal to curve: 

Gradient of tangent at " = 1 

 

 

Gradient of normal = 
�
5 

 

Equation of normal at " = 1 

 
DF�
EA�  = 

�
5 

 

++6 = 
�
5 " − �

5 
 

+ = 
�
5 " − 6 �

5 
 

 

B1 

 

 

M1 

 

 

 

 

 

 

M1 

 

A1 

 

 

 

 

 

B1 

B1 

 

 

 

 

 

 

B1 

 

 

B1 

 

 

 

M1 

 

 

 

A1 

 

 

 

 

 

 

 

 

 

 

For equivalent factors to zero 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Accept equivalent forms 
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