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B y c o n e c t i n g each n u m b e r t o one s i g n i f i c a n t figure, a p p r o x i m a t e t h e v a l u e o f 7 8 8 X 0 . 0 0 6 . 
H e n c e ca lcu la te t h e pe rcen tage e r r o r a r i s i n g f r o m th i s a p p r o x i m a t i o n . (3 m a r k s ) 

(2 m a r k s ) 



M a k e s t h e sub jec t o f the f o r m u l a . 

w — D (3 m a r k s ) 

5, S o l v e t h e e q u a t i o n 
2 l o g x - l o g (x-2) = 2 l o g 3, (3 m a r k s ) 

K a g o d e p o s i t e d K s h 3 0 0 0 0 i n a f i n a n c i a l i n s t i t u t i o n t h a t p a i d s i m p l e in t e re s t at t he rate' o f 
1 2 % p e r a n n u m . N e k e s a d e p o s i t e d t h e s a m e a m o u n t o f m o n e y as K a g o i n ano the r financial 
i n s t i t u t i o n t h a t p a i d c o m p o u n d i n t e r e s t . A f t e r 5 y e a r s , t h e y h a d e q u a l a m o u n t s o f m o n e y i n the 
financial i n s t i t u t i o n s . 

D e t e r m i n e the c o m p o u n d i n t e r e s t r a t e , t o 1- d e c i m a l p l a c e f o r N e k e s a ' s d e p o s i t • • •-
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I ' ne masses i n k i l o g r a m s o f 2 0 bags o f m a i z e w e r e : 
9 0 , 9 4 , 9 6 , 9 8 , 9 9 , 1 0 2 , 1 0 5 , 9 1 , 102 , 99, 1 0 5 , 9 4 , 9 9 , 9 0 , 9 4 , 99 , 9 8 , 9 6 , 1 0 2 a n d 1 0 5 . 

U s i n g a n a s s u m e d m e a n o f 9 6 k g , c a l cu l a t e t h e m e a n mass , per bag o f t h e m a i z e . (3 m a r k s ) 

T h e f i r s t t e r m o f an a r i t h m e t i c sequence is —7 a n d the c o m m o n d i f fe rence is 3. 

( a ) L i s t t h e f i r s t s i x t e r m s o f the sequence: : ( 1 m a r k ) 

f b ) D e t e r m i n e t h e s u m o f t h e first 5 0 t e r m s o f t h e sequence. ( 2 m a r k s ) 
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A b a g c o n t a i n s 2 w h i t e b a l l s and 3 b l a c k b a l l s . A s e c o n d b a g con t a in s 3 w h i t e b a l l s a n d 2 b l a c k 
b a l l s . T h e b a l l s are I d e n t i c a l excep t f o r t h e c o l o u r s . T w o b a l l s are d r a w n a t r a n d o m , o n e after_ 
t h e o t h e r f r o m t h e first b a g and p l a c e d i n t h e second,.bag. ~ ' ' 

C a l c u l a t e the p r o b a b i l i t y t h a t the 2 b a l l s are b o t h w h i t e . ( 2 m a r k s ) 

A n a rc 11 c m l o n g , sub tends a n a n g l e o f 70° at t h e cen t re o f a c i r c l e . C a l c u l a t e t h e l e n g t h , . 
c o r r e c t t o one d e c i m a l p lace , o f a c h o r d t h a t sub tends a n a ng l e o f 90° at t h e c e n t r e o f t h e same 's 
c i r c l e . ( 4 m a r k s ) 

f t ? 

1 ^ 
G i v e n t h a t q i + - f j k is a u n i t v e c t o r , find q. ( 2 m a r k s ) 
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o -

(a) - -. E x p a n d the e x p r e s s i o n ( 1 - f j x ) 5 i n a s c e n d i n g p o w e r s o f x, l e a v i n g t h e c o e f f i c i e n t s as" 
f r a c t i o n s i n t h e i r s i m p l e s t f o r m . . ( 2 m a r k s ) 

(b) U s e t h e first t h r e e t e r m s o f t h e e x p a n s i o n i n (a ) a b o v e t o e s t i m a t e t h e v a l u e o f ( 1 ^ ) 5 . \ 
( 2 m a r k s ) 

A c i r c l e w h o s e e q u a t i o n i s ( x — l ) 2 . - r ( v — k)2 

f v a l u e o f k. 
10 passes t h r o u g h t h e p o i n t ( 2 , 5 ) . F i n d the 

(3 m a x k s ) 
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1 4 , W a t e r a n d m i l k are m i x e d s n c h t h a t t h e v o l u m e o f w a t e r t o t h a t o f m i l k is 4 : 1 . T a k i n g t h e 
d e n s i t y o f w a t e r as 1 g / c m 3 a n d t h a t o f m i l k as 1.2 g / c m 3 , find t h e m a s s i n g r a m s o f 2 . 5 l i t r e s o f 
the m i x t u r e . ^ " " ( 3 m a r k s ) 

A s c h o o l dec ided t o b u y at leas t 3 2 bags o f m a i z e a n d beans . T h e n u m b e r o f bags o f beans w e r e 
to be a t leas t 6. A bag o f m a i z e costs K s h 2 5 0 0 a n d a b a g o f beans costs K s h 3 5 0 0 . T h e s c h o o l 
h a d K s h 100 0 0 0 t o p u r c h a s e t h e m a i z e a n d beans . . - y 

W r i t e d o w n a l l t he i n e q u a l i t i e s t h a t s a t i s f y the a b o v e i n f o r m a t i o n . ( 4 n _ a r k . " 

1 6 . . F i n d i n r a d i a n s , t h e v a l u e s o f x i n t h e i n t e r v a l 0° < x < 2n f o r w h i c h 2 c o s 2 x - s i n x = 1.'. 
( L e a v e t h e a n s w e r i n t e r m s o f .%) ( 4 m a r k s ) 



S E C T I O N H ( 5 0 m a r k s ) 

Answer any five questions from this section in the spaces provided 

A g a r d e n m e a s u r e s 1 0 m l o n g a n d 8 m w i d e . A path, o f u n i f o r m w i d t h i s m a d e a l l r o u n d t h e 
garden . T h e t o t a l a rea o f t h e g a r d e n a n d t h e p a t h is 168 m 2 . 

(a) F i n d t h e w i d t h o f the p a t h . (4 m a r k s ) 

(b ) T h e p a t h is t o be c o v e r e d w i t h square conc re t e s labs. E a c h c o m e r o f the p a t h i s c o v e r e d 
w i t h a s lab w h o s e s ide is e q u a l t o t h e w i d t h o f t h e pa th . T h e res t o f t h e p a t h is c o v e r e d ^ 
w i t h s labs o f s ide 5 0 c m . T h e cost o f m a k i n g each c o m e r slab is S h 6 0 0 w h i l e t h e cos t o f 
m a k i n g each s m a l l e r s lab is S h 5 0 . 

C a l c u l a t e : 

( i ) t h e n u m b e r o f the s m a l l e r slabs used . -p m a r k s ) 

( i i ) i h e t o t a l cost o f the slabs u s e d t o c o v e r the w h o l e p a t h . (3 m a r k s ) 



I n t h e figure b e l o w , P, Q , R a n d S are p o i n t s o n the c i r c l e w i t h cen t re 0 . P R T a n d U S T V ax-
s t r m g h t l i n e s . L i n e U S T V is a t a n g e n t to the c i r c l e at S. Z . R S T = 50° a n d Z R T V = 150°. 

(a ) C a l c u l a t e the s ize o f : 

( i ) / Q R S ; ( 2 m a r k s ) 

( i i ) Z . U S P ; ; (1 m a r k ) 

( h i ) Z P Q R . ( 2 m a r k s ) 

( b ) G i v e n t h a t R T = 7 c m a n d S T = 9 c m , ca l cu l a t e t o 3 s i g n i f i c a n t figures; 

( i ) t h e l e n g t h o f l i n e P R - ( 2 m a r k s ) 

( i i ) t h e r a d i u s o f t h e c i r c l e . 
(3 m a r k s ) 
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T h e figure A B C D E F b e l o w represents a r o o f o f a h o u s e . 
A B = D C = 1 2 m , B C = A D = 6 m , A E = B F = C F = D E = 5 m a n d E F = 8 

( b ) ' C a l c u l a t e the ang le b e t w e e n : 

( i ) t h e p l anes A D E a n d A B C D ; ( 2 m a r k s ) 

V . 
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2 0 , A w a t e r v e n d o r has a t a n k o f capac i ty 18 9 0 0 l i t r e s . T h e t a n k is b e i n g filled w i t h w a t e r f r o m t w o 
pipes A a n d B w h i c h are c l o s e d i m m e d i a t e l y w h e n t h e t a n k is f u l l . W a t e r f l o w s at t h e r a t e o f -
150 O O O c m V m i n u t e t h r o u g h p i p e A a nd 120 0 0 0 c m * / m i n u t e t h r o u g h p i p e B . 

(a) I f t h e t a n k is e m p t y a n d the t w o p ipes are o p e n e d at the s ame t i m e , ca lcu la te t h e t i m e i t 
takes t o fill the t a n k . (3 m a r k s ) 

(b) O n a c e r t a i n day t h e v e n d o r opened the t w o p ipes A a nd B t o f i l l t he empty- t a n k . A f t e r 
2 5 m i n u t e s he o p e n e d the o u t l e t tap to s u p p l y w a t e r to h i s c u s t o m e r s at an average r a t e 
o f 2 0 l i t r e s per m i n u t e . 

( i ) C a l c u l a t e rhe t i m e i t t o o k to fill t h e t a n k o n t h a t day. . ( 4 m a r k s ) 

( i i ) T h e v e n d o r s u p p l i e d a t o t a l o f 5 4 2 j e r r i c a n s , each c o n t a i n i n g 25 h i r e s o f wa t e r , o n 
t h a t day. I f t h e w a t e r t h a t r e m a i n e d i n the t a n k w a s 6 3 0 0 h i r e s , c a l cu l a t e , i n l i t r e s , 
t h e a m o u n t o f w a t e r t h a t w a s was t ed . (3 m a r k s ) 
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2 1 , A t o u r i s t took 1 h o u r 2 0 r rhnu t e s t o t r a v e l b y a n a i r c r a f t f r o m t o w n T(3°S, 35°E) t o t o w n U(9°N, 
3 5°E). ( T a k e the r a d i u s o f t h e e a r t h t o be 63 7 0 k m a n d % = 

(a) , F i n d t h e average . speed o f t h e a i r c r a f t (3 m a r k s ) 

(b) A f t e r s t a y i n g at t o w n U f o r 3 0 m i n u t e s , t h e t o u r i s t t o o k a s e c o n d a i r c r a f t t o t o w n . 
V(9°N: 5°E). T h e ave rage speed o f the s econd a i r c r a f t w a s 9 0 % tha t o f t h e first a i r c r a f t . 

• D e t e r m i n e the t i m e , t o t h e n e a r e s t m i n u t e , t h e a i r c r a f t t o o k t o ' t r a v e l f r o m U t o V . 
(.3 m a r k s ) 

( c ) • W h e n t h e j o u r n e y s t a r t ed at t o w n T , t h e l o c a l t i m e w a s 0 7 0 0 h . vh.e l o c a l t i m e 
w h e n the t o u r i s t a r r i v e d . /.< x r a r k ^ 



T h e g r a d i e n t A m o t i o n - o f a" c n r v e is g i v e n b y t h e e x p r e s s i o n 2x;':- 1 : . I f t h e c u r v e passes t h r o u g h ; 
t h e p o i n t ( — 4 , 6 ) ; • r " 

( a ) F i n d : . 

( i ) T h e e q u a t i o n o f the c u r v e , ( S m a r t s ) 

( i i ) T h e v a l u e s o f x at w h i c h t h e c u r v e cuts the x- t r f i -s , , (3 m a r k s ) 

^- ' ( i i i ) D e t e i r n i n e t h e area enc losed b y t h e c u r v e a n d t h e x - a x i s . ( 4 m a r k s ) 
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2 3 , A q u a d r i l a t e r a l w i t h v e r t i c e s at K ( l , l ) , L ( 4 , l ) . M ( 2 , 3 ) a n d M ( l , 3 ) i s t r a n s f o r m e d b y a m a t r i x . 

T -
C i M 

0 ' 1 
t o a q u a d r i l a t e r a l K T / M 7 N 1 . 

( a ) D e t e r m i n e t h e coo rd ina t e s o f t h e i m a g e . (3 m a r k s ) 

( b ) O n t h e g r i d p r o v i d e d d r a w t h e ob jec t a n d t h e i m a g e . ( 2 m a r k s ) 

I i M i ! 1 1 M M M M M M I 1 1 M M I I I I 1 I I i j 1 1 
M M M 1 : i 1 1 M i 1 t M I I M M r 1 1 M M : " I M M M 

M M : M i M M i M M i M 1 1 I M M : 1 I I I I I ! 
1 1 1 i M i 1 M M M M M M ! 1 | " " : " ! : 1 1 M i l 

i 1 1 M M M 1 1 i M M 1 I M M i ! 1 M M M 1 1 1 M M 
1 M M i 1 1 M i M j | 1 i : i i ! i M M " i J ; M i " 
1 M : M 1 1 1 M M M 1 ! M M : ! ; I i 

1 ' 1 ! M M M M 1 1 1 ! i " 1 
I I M M M ! 1 M M ! M ! 1 1 1 1 i 

1 1 : M " M i l M f M M M 1 1 ! i " M M M 
M M j i I i ; I I 1 i ' ! M M i 1 i 1 1 

M M " i l l ' ' J 1 I I ' 1 
M M " 1 1 1 I I M M i 1 : 1 1 

1 : M M i ; ! M M ! 1 1 1 M M I M : 
M M ; i i M M " 1 1 M M M M r ; 

1 M M M 1 1 | M i 1 I 1 : : ; : : 1 i 
M " M M M M ; 1 M M M I : ! 

. M M : M M M M : 1 i i i M 
M I M i M 1 1 1 M M : : M M M i , 

M I M 1 M M " I I I I M i : I I 1 M M ; : M M M : i t 
" M M ! M M I : M M 1 M M M i M M M ! 

; M M i ) i M M ' 
M M 1 1 i i ! " M 

M I I i j M M i i 1 * M M M . • " M 1 
i M M I : M M i " 1 M i l I I " " i " ! 1 

1 " 1 " i 1 M M " 1 1 M i l l 1 j i 1 M I I 
! j ! ! M M * : " M M 1 i 1 i ; i ; M M I I 1 M I M 
! M i i '•• I i I " : ! M M i 1 1 M M M M i i 1 M : 1 | 
: • ! 1 1 i i i . . i i M M M M M 1 : " M M 

1 M M I M M M M ! 1 M M M : ! I : 1 
i M ! M M M M M i 1 I I i 1 i 
i 1 : 1 " : ! 

! M 1 ! 1 I | : 1 
1 1 i I " : i 1 i M M .' 1 I 1 i ! i 1 
! ! . ! • • , M M " 1 M M 1 1 1 1 i i 1 : i 

; : 5 t 1 : i I 1 : i 1 M i r M M 1 M M M M 1 ! 1 1 ! i 
i i i i 1 1 1 1 1 i 1 i 1 M M i i I : " 1 i I I 1 M P i i 1 1 I I " ; 1 
i •-; = ; i M M M M 1 M i ; 1 M M M M I t : 1 i : ; 

M M M M M M M M M : 1 M 1 
1 i \ | 1 ' M M M M M M 

M . i i " " M i | 
M M I I 1 I M M " i 1 M l " : i : i 1 

I I I : M M I i 1 M i i M M J i I M i 1 
1 1 1 " M l : 1 1 " I 1 M i l " 1 • M M i 1 
I I I ! : i 1 M M 

• M i l ! ! ! ! 1 " 1 ! M M M ; M M M 
M M M ' M M M M " 1 I " M i : M M " : " I M M M 

M i : : M 1 1 M M i i 1 M : 1 1 1 ; ! " ; M M M : 1 
M M . . M M M M 1 1 t i | i 1 M 1 1 i 1 

M M M M ': M { ( M l i " 1 1 1 1 1 M M 1 
j l ! !.... ; : ! 1 j i • [ ,1 1 | I M j ! I I I 1 " i 1 

M M I l l " M M M i M M i ! : i 1 1 1 I I M l 1 I i I " I I 
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c)- ( i ) - D e s c r i b e f u l l y t h e t r a n s f o r a t i o n . w M d ; W B # ^ J ^ | f 1 ^ ^ . ( 2 m a r k s ) 

( i i ) D e t e r n r i n e t h e a rea o f t h e i m a g e . 
\ 

• ( 1 m a r k ) 

1) F i n d a m a t r i x w h i c h m a p s K ' L ' M T T ' o n t o . ^ g ^ Q S : (2 m a r k s ) 
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T h e first, fifth a n d s e v e n t h t e r m s o f a n a r i t h m e t i c p r o g r e s s i o n ( A P ) c o r r e s p o n d t o t h e first 
t h r ee c o n s e c u t i v e t e r m s o f a dec reas ing G e o m e t r i c P r o g r e s s i o n ( G . P . ) . T h e first t e r m o f e a c h -
p r o g r e s s i o n , is 6 4 , t h e c o m m o n d i f f e r e n c e o f t h e A P i s d a n d t h e c o m m o n r a t i o o f t h e G P . i s r. 

( a ) ( i ) W r i t e t w o e q u a t i o n s i n v o l v i n g d -and r. ( 2 m a r k s ) 

( i i ) F i n d t h e v a l u e s o f d a n d r. " ( 4 m a r k s ) 

Co) F i n d t h e s u m o f t h e first 10 t e r m s o f : -

( i ) T h e a r i t h m e t i c p r o g r e s s i o n ( A . P . ) ; ( 2 m a r k s ) 

( i i ) T h e G e o m e t r i c P r o g r e s s i o n ( G P . ) . ' (2 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 , 
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