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(a) Write your name and index number 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. 
(/) Marks may be given for correct working even if the answer is w}\. 
(g) Non-programmable silent electronic calculators and KNEC Mathematical it 

except where stated otherwise. 
(h) This paper consists of 18 printed pages. 
(i) Candidates should check the question paper to ascertain that ail il 'jages 

indicated and that no questions are missing. 
(j) Candidates should answer the questions in English. 
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S E C T I O N I ( 5 0 m a r k s ) ' 

Answer all the questions from this section in the spaces provided. 

- 2 ( 5 + 3 ) - 9 - 3 + 5 
W i t h o u t u s i n g a c a l c u l a t o r e v a l u a t e , • (3 m a r k s ) 

- 3 x - 5 + - 2 x 4 -

S i m p l i f y /+7;Pq+/ 3 ( 4 m a r k s ) 
p'-pq~+p~q~q 

T h e e x t e r n a l l e n g t h , w i d t h a n d h e i g h t o f a n o p e n r e c t a n g u l a r c o n t a i n e r a r e 4 1 c m , 2 1 c m and 
1 5 . 5 c m r e s p e c t i v e l y . T h e t h i c k n e s s o f t h e m a t e r i a l s m a k i n g t h e c o n t a i n e r i s 5 m m . I f t h e 
c o n t a i n e r h a s 8 l i t r e s o f w a t e r , c a l c u l a t e t h e i n t e r n a l h e i g h t a b o v e t h e w a t e r l e v e l . ( 4 m a r k s ) 
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4 , T h e f i g u r e b e l o w s h o w s a n e t o f a s o l i d ( m e a s u r e m e n t s a r e i n c e n t i m e t r e s ) . 

3 

3 

\

' ;" 3 ; 

y 5 

B e l o w i s a p a r t o f t h e s k e t c h o f t h e s o l i d w h o s e n e t i s s h o w n a b o v e . C o m p l e t e t h e s k e t c h o f t h e 
s o l i d , s h o w i n g t h e h i d d e n e d g e s w i t h b r o k e n l i n e s . ( 3 m a r k s ) 

Secondary Education, 2016 
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3 . G i v e n t h a t O A = - 2 i + 3 j a n d OB = 3 i - 2 j , find t h e m a g n i t u d e o f A B t o o n e d e c i m a l p l a c e . 
( 3 m a r k s ) 

A b u s t r a v e l l i n g a t a n a v e r a g e s p e e d o f 6 3 ta/h l e f t a s t a t i o n a t 8 : 1 5 a . m A c a r l a t e r l e f t t i e 
s a m e s t a u o n a t 9 : 0 0 , m . a n d e a u g h t n p w i t h t h e b u s a t 1 0 : 4 5 a . m . F i n d t h e a w a g ^ ^ o f t h e 

( 3 m a r k s ) 

i § 7 . 
t^X^™ymlB ^ "** = f ^ & d ' ^ ^ l e s o r a 

(2 m a r k s ) 
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W i t h o u t u s i n g m a t h e m a t i c a l t a b l e s o r a c a l c u l a t o r , e v a l u a t e - 2 7 X ^ 
I V " ( 3 m a r k s ) 

1 0 . T h v . 
. . d i e n t o i t h e t a n g e n t t o t h e c u r v e y - a * 

fa-1^^(1.1)^-5.™^ 

u u e s • 

Secondary Education, 2016' 
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1 1 . " A l i n e w i t h g r a d i e n t o f - 3 passes t h r o u g h t h e p o i n t s ( 3 , k) a n d (k, 8 ) . F i n d t h e v a l u e o f k a n d 
h e n c e e x p r e s s t h e e q u a t i o n o f t h e l i n e i n t h e f o r m ax + by = c, w h e r e a, b a n d c a r e c o n s t a n t s . 

(3 m a r k s ) 

1 2 . P o i n t s L a n d M a r e e q u i d i s t a n t from a n o t h e r p o i n t K . T h e b e a r i n g o f L f r o m K i s 330°. T h e 
b e a r i n g o f M f r o m K is 220°. 

C a l c u l a t e t h e b e a r i n g o f M f r o m L . . (3 m a r k s ) 
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I n t h i s q u e s t i o n , m a t h e m a t i c a l t a b l e s s h o u l d n o t be u s e d . 
A K e n y a n b a n k b u y s a n d s e l l s f o r e i g n c u r r e n c i e s as s h o w n b e l o w : 

B u y i n g S e l l i n g 
( I n K e n y a S h i l l i n g s ) ( I n K e n y a S h i l l i n g s ) ' 

1 H o n g K o n g D o l l a r 9 . 7 4 9 . 7 7 
1 S o u t h A f r i c a n R a n d 1 2 . 0 3 1 2 . 1 1 

A t o u r i s t a r r i v e d i n K e n y a w i t h 1 0 5 0 0 0 H o n g K o n g D j o l l a r s a n d c h a n g e d t h e w h o l e a m o u n t 
t o K e n y a S h i l l i n g s . W h i l e i n K e n y a , s h e s p e n t S h 4 0 3 8 7 9 a n d c h a n g e d t h e b a l a n c e t o S o u t h 
A f r i c a n R a n d s b e f o r e l e a v i n g f o r S o u t h A f r i c a . C a l c u l a t e t h e a m o u n t i n S o u t h A f r i c a n R a n d , 
t h a t s h e r e c e i v e d . - ( 3 m a r k s ) 

A s m a l l c o n e o f h e i g h t 8 c m i s c u t o f f f r o m a b i g g e r c o n e t o l e a v e a f r u s t u m o f h e i g h t 1 6 ; c m . I f 
t h e v o l u m e o f t h e s m a l l e r c o n e i s 1 6 0 c m 3 , find t h e v o l u m e o f t h e f r u s t u m . ( 3 m a r k s ) 

T h e p r o d u c t i o n o f m i l k , i n l i t r e s , o f 1 4 c o w s o n a c e r t a i n d a y w a s r e c o r d e d as f o l l o w s : 

2 2 , 2 6 , 1 5 , 1 9 , 2 0 , 1 6 , 2 7 , .15 , 1 9 , 2 2 , 2 1 , 2 0 , 2 2 a n d 2 8 . 

D e t e r m i n e : . 

( a ) , t h e m o d e ; " . . ( 1 m a r i e ) 

( b ) t h e m e d i a n . ( 2 m a r k s ) 

Kenya Certificate of Secondary Education, 2016 
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S E C T I O N I I ( 5 0 m a r k s ) 

Answer any five questions from this section in the spaces provided. 

S o l v e t h e e q u a t i o n = ( 4 m a r k s ) 
2 4 x-2 

T h e l e n g t h o f a f l o o r o f a r e c t a n g u l a r h a l l i s 9 m m o r e t h a n i t s w i d t h . T h e a r e a o f t h e 
f l o o r i s 1 3 6 m 2 . 

( i ) C a l c u l a t e t h e p e r i m e t e r o f t h e f l o o r . ( 4 m a r k s ) 

( i i ) A r e c t a n g u l a r c a r p e t i s p l a c e d o n t h e f l o o r o f t h e w a l l l e a v i n g a n a r e a o f 6 4 m 2 . I f 
t h e l e n g t h o f t h e c a r p e t i s t w i c e i t s w i d t h , d e t e r m i n e t h e w i d t h o f t h e c a r p e t . 

( 2 m a r k s ) 

ivu- Certificate of Secondary Education, 2016 
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1 8 . T h r e e b u s i n e s s p a r t n e r s : A s h a , N a n g i l a a n d C h e r o p c o n t r i b u t e d K s h 6 0 0 0 , K s h 8 5 0 0 0 a n d 
K s h 1 0 5 0 0 0 r e s p e c t i v e l y . T h e y a g r e e d t o p u t 2 5 % o f t h e p r o f i t b a c k i n t o b u s i n e s s e a c h y e a r . -
T h e y a l s o a g r e e d t o p u t a s i d e 4 0 % o f t h e r e m a i n i n g p r o f i t t o c a t e r f o r t a x e s a n d i n s u r a n c e . T h e 
r e s t o f t h e p r o f i t w o u l d t h e n b e s h a r e d a m o n g t h e p a r t n e r s i n t h e r a t i o o f t h e i r c o n t r i b u t i o n s . A t 
t h e e n d o f t h e first y e a r , t h e b u s i n e s s r e a l i s e d a g r o s s p r o f i t o f K s h 2 2 5 0 0 0 . 

( a ) C a l c u l a t e t h e a m o u n t o f m o n e y C h e r o p r e c e i v e d m o r e t h a n A s h a a t t h e e n d o f t h e first 
y e a r . ( 5 m a r k s ) 

N a n g i l a f u r t h e r i n v e s t e d K s h 2 5 0 0 0 i n t o t h e b u s i n e s s a t t h e b e g i n n i n g o f t h e s e c o n d 
y e a r . G i v e n t h a t t h e g r o s s p r o f i t a t t h e e n d o f t h e s e c o n d y e a r i n c r e a s e d i n . t h e r a t i o 1 0 : 9 , 
c a l c u l a t e N a n g i l a ' s s h a r e o f t h e p r o f i t a t t h e e n d o f t h e s e c o n d y e a r . ( 5 m a r k s ) 
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T h e f r e q u e n c y t a b l e b e l o w s h o w s t h e d a i l y w a g e s p a i d t o c a s u a l w o r k e r s b y a c e r t a i n c o m p a n y . 

W a g e s i n S h i l l i n g s 1 0 0 - 1 5 0 ^ 1 5 0 - 2 0 0 2 0 0 - 3 0 0 3 0 0 - 4 0 0 4 0 0 - 6 0 0 ' . 

N o . o f w o r k e r s 1 6 0 1 2 0 3 8 0 2 4 0 1 0 0 

( a ) I n t h e g r i d p r o v i d e d , d r a w a h i s t o g r a m t o r e p r e s e n t t h e a b o v e i n f o r m a t i o n . ( 5 m a r k s ) 

T T 

ZE 

( b ) ( i ) S t a t e t h e c l a s s i n w h i c h t h e m e d i a n w a g e l i e s . ( 1 m a r k ) 

( i i ) D r a w a v e r t i c a l l i n e , i n t h e h i s t o g r a m , s h o w i n g w h e r e t h e m e d i a n w a g e l i e s . 
( 1 m a r i e ) 

^ f e j a g i j ^ h & ^ r a m , d e t e r m i n e t h e n u m b e r o f w o r k e r s w h o e a r n S h 4 5 0 o r l e s s p e r day, 
V ( 3 m a r f e ) 



I n t h e d i a g r a m b e l o V , t h e c o o r d i n a t e s o f p o i n t s A a n d B a r e ( 1 , 6 ) a n d ( 1 5 6 ) r e s p e c t i v e l y . P o i n t 
N i s o n O B a n d t h a t 3 0 N = 2 0 B . L i n e O A is. p r o d u c e d t o L s u c h t h a t O L - 3 0 A 

v - a x i s 

x - a x i s 

( a ) F i n d v e c t o r L N . 
( 3 m a r k s ) 

' ( b ) G i v e n t h a t a p o i n t M i s o n L N s u c h t h a t L M : M N = 3 : 4 3 find t h e c o o r d i n a t e o f M . 

v-V 

9160Wh. 

Kenya Certificate of Secondary Education, 2016-
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I f l i n e O M i s p r o d u c e d t o T s u c h t h a t O M : M T = 6:1 

( i ) ' F i n d t h e p o s i t i o n v e c t o r o f T . 
( 1 m a r k ) 

( i i ) S h o w t h a t p o i n t s L , T a n d B a r e c o l l i n e a r . ( 4 m a r k s ) 

Kenya Certificate of'Secondary Education. 2016--
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21. ( a ) T h e r a t i o o f J u m a ' s a n d A J d n y i ' s e a r n i n g s w a s 5 : 3 . J u m a ' s e a r n i n g s r o s e t o K s h - 8 4 0 0 
a f t e r a n i n c r e a s e o f 1 2 % . . " 

C a l c u l a t e t h e p e r c e n t a g e i n c r e a s e i n A M n y i ' s e a r n i n g s g i v e n t h a t t h e s u m o f t h e i r n e w 
e a r n i n g s w a s K s h 1 4 100. - _ . (5 m a x i c s ) 

( b ) J u m a a n d A k i n y i c o n t r i b u t e d a l l t h e n e w e a r n i n g s t o b u y m a i z e a t K s h 1 1 7 5 p e r b a g . 
T h e m a i z e w a s t h e n s o l d a t K s h 1 7 6 2 . 5 0 p e r b a g . T h e t w o s h a r e d a l l t h e m o n e y f r o m t h e 
s a l e s o f t h e m a i z e i n t h e r a t i o o f t h e i r c o n t r i b u t i o n s . 

C a l c u l a t e t h e a m o u n t t h a t A J d n y i g o t . ( 4 m a r k s ) 
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U s i n g a p a i r o f c o m p a s s e s a n d r u l e r o n l y , c o n s t r u c t : 

( a ) ( i ) t r i a n g l e A B C i n w h i c h A B = 5 c m , ^ B A C = 30° a n d Z A B C = 105°. 
( 3 m a r k s ) 

( i i ) a c i r c l e t h a t p a s s e s t h r o u g h t h e v e r t i c e s o f t h e t r i a n g l e A B C . M e a s u r e t h e radius. 
( 3 m a r k s ) 

( i i i ) t h e h e i g h t o f t r i a n g l e A B C w i t h A B as t h e b a s e . M e a s u r e t h e h e i g h t . ( 2 m a r k s ) 

( b ) D e t e r m i n e t h e a r e a o f c i r c l e t h a t l i e s o u t s i d e t h e t r i a n g l e c o r r e c t t o 2 d e c i m a l p l a c e s . 

•N ' - • ( 2 mzixs) 
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2 3 . T h e e q u a t i o n o f a c u r v e i s 3/ = 2x3 + 3x2. 

( a ) F i n d : 

( i ) t h e x - i n t e r c e p t o f t h e c u r v e : 
( 2 m a r k s ) 

( i i ) t h e ^ - i n t e r c e p t o f t h e c u r v e . 
( 1 m a r k ) 

( b ) ( i ) D e t e r m i n e t h e s t a t i o n a r y p o i n t s o f t h e c u r v e . (3 m a r k s ) 

( i i ) F o r e a c h p o i n t i n ( b ) ( i ) a b o v e , d e t e r m i n e w h e t h e r i t i s 
m i n i m u m . i s a m a x i m u m o r a 

( 2 m a r k s ) 

I ; ] ( c ) S k e t c h t h e c u r v 
( 2 m a r k s ) 

'Secondary Education, 2016 



2 4 , ( a ) - O n t h e g r i d p r o v i d e d , d r a w a g r a p h o f t h e f u n c t i o n y = — x2 — x + 3 f o r 0 <x<6. 
(3 m a r k s ) 



1 o 

( b ) C a l c u l a t e t h e m i d - o r d i n a t e s f o r f i v e s t r i p s b e t w e e n x - 1 a n d x = 6, a n d h e n c e u s e t h e ' 
m i d - o r d i n a t e r u l e t o a p p r o x i m a t e t h e a r e a u n d e r t h e c u r v e b e t w e e n x = 1 , x = 6 a n d t h e 
x - a x i s . (3 m a r k s ) 

( c ) . A s s u m i n g t h a t t h e a r e a d e t e r m i n e d b y i n t e g r a t i o n t o b e t h e a c t u a l a r e a , c a l c u l a t e the 
p e r c e n t a g e e r r o r i n u s i n g t h e m i d - o r d i n a t e r u l e . ' ( 4 m a r k s ) 

T H I S I S T H E L A S T P R I N T E D P A G E . 

9 1 6 0 1 6 , . • -
J f 4 
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