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I n s t r u c t i o n s t o c a n d i d a t e s 

(a) Write your name and index number in the spaces provided above. 
(b) Sign and -write the date of the examination in the spaces provided above. 
(c) This paper consists of two sections; A and B. 
(d) Answer all the questions in section A in the spaces provided. 
(e) In section B.answer question 6 (compulsory) and either question 7 or 8 in the spaces provided 

after question 8. • 
(f) This paper consists of 12 printed pages. 
(g) Candidates should check the question paper to ascertain that all the pages are printed as 

indicated and that no questions are missing, 
(h) Candidates should answer the questions in English. 
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S E C T I O N A ( 4 0 m a r k s ) -

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

L T h e d i a g r a m b e l o w represents a h u m a n f o e t u s i n a u t e r u s . 

( a ) N a m e t h e p a r t l a b e l e d S. ( 1 m a r k ) 

( b ) ( i ) N a m e t h e types o f b l o o d vessels f o u n d i n t h e s t r u c t u r e l a b e l e d . Q . • ( 2 m a r k s ) 

( i i ) S t a t e t h e d i f f e r ence i n c o m p o s i t i o n o f b l o o d f o u n d i n t h e vesse l s n a m e d 
i n ( b ) ( i ) above . ( 2 m a ' i) 

( c ) N a m e t w o fea tures t h a t e n a b l e t h e s t r u c t u r e l a b e l e d P t o c a r r y o u t i t s f u n c t i o n . ( 2 m a r k s ) 
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S t a t e t h e r o l e o f t h e p a r t l a b e l e d R . ( 1 m a r k ) ' 

H o w i s s ex d e t e r m i n e d i n m a n ? ( 4 m a r k s ) 

( i ) D i f f e r e n t i a t e b e t w e e n s i c k l e c e l l a n a e m i a a n d s i c k l e c e l l t r a i t . ( 2 m a r k s ) 

( i i ) E x p l a i n w h y p e o p l e w i t h s i c k l e c e l l t r a i t h a v e a n a d a p t i o n s u r v i v a l 
a d v a n t a g e o v e r n o r m a l i n d i v i d n a l s i n m a l a r i a e n d e m i c r e g i o n s . ( 2 m a r k s ) 

Kei^afj^gfeficate of Secondary Education, 2016 
231/2 T m r a . o v e r 



A 

3 . T h e d i a g r a m b e l o w represen t s bones at a j o i n t f o u n d i n t h e h i n d l i m b o f a m a m m a l . 

( a ) N a m e t h e b o n e s l a b e l e d X , Y a n d Z 

• X : 

(3 m a r k s ) 

Y : 

Z : 

(b ) * ( i ) N a m e t h e subs tance f o u n d i n t h e p l a c e l a b e l e d W . ( 1 m a r k ) 

( i i ) S t a t e the f u n c t i o n o f t h e subs tance n a m e d i n (b ) ( i ) a b o v e . ( 1 m a r k ) 

( c ) N a m e t h e s t r u c t u r e t h a t j o i n s bones t o g e t h e r a t t h e j o i n t . ( 1 m a r k ) 

*x4 
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( d ) S t a t e t h e d i f f e r e n c e b e t w e e n b a l l a n d s o c k e t j o i n t a n d t h e o n e i l l u s t r a t e d i n t h e 
d i a g r a m a b o v e . - ( 1 m a r k ) 

( e ) N a m e t h e s t r u c t u r e at t h e e l b o w t h a t p e r f o r m s t h e s a m e f u n c t i o n as t h e p a t e l l a . ( 1 m a r k ) 
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H o w i s t h e s t r u c t u r e l a b e l e d J s u i t e d t o i t s f u n c t i o n ? (3 m a r k s ) 

N a m e t h e process b y w h i c h i n h a l e d a i r m o v e s f r o m t h e s t r u c t u r e l a b e l e d L i n t o b l o o d 
c a p i l l a r i e s . - ( 1 m a r k ) 

G i v e t h e s c i e n t i f i c n a m e o f t h e o r g a n i s m t h a t causes t u b e r c u l o s i s i n h u m a n s . ( 1 m a r k ) 

of Secondary Education, 2016 
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A f r e s h l y o b t a i n e d d a n d e l i o n s t e rn m e a s u r i n g 5 c m l o n g w a s s p l i t l e n g t h w i s e t o o b t a i n t w o 
s i m i l a r p ieces . 

T h e p ieces w e r e p l a c e d i n t w o d i f f e r e n t s o l u t i o n s o f d i f f e r e n t c o n c e n t r a t i o n s i n p e t r i d i shes 
( L a n d L ) f o r 2 0 m i n u t e s . T h e appearance a f t e r 2 0 m i n u t e s i s as s h o w n . 

E p i d e r m i s - E p i d e r m i s 

P i e c e i n L , P i e c e i n L„ 

(a ) . A c c o u n t f o r t h e appearance o f t h e p ieces i n s o l u t i o n s L j a n d L r ( 6 m a r k s ) 

( b ) S t a t e t h e s i g n i f i c a n c e o f t h e b i o l o g i c a l p rocess i n v o l v e d i n t h e e x p e r i m e n t . ( 2 m a r k s ) 

Kenya- Certificate of Secondary Education, 20 li 
H . : . • .... .231/2 T u r n o v e r 
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S E C T I O N B ( 4 0 m a r k s ) 

Answer question 6 (compulsory) and either question 7 or 8 in 
the spaces provided after question 8. 

6. A n e x p e r i m e n t w a s c a r r i e d o u t t o i n v e s t i g a t e t h e ef fec t o f t e m p e r a t u r e o n t h e r a t e o f r e a c t i o n 
c a t a l y s e d b y a n e n z y m e . T h e r e su l t s are. s h o w n i n t h e t a b l e b e l o w . 

T e m p e r a t u r e (°C) R a t e o f r e a c t i o n i n n i g o f 
p r o d u c t s p e r u n i t t i m e 

5 0 .2 
10 0.5 
15 0.8 
2 0 1.1 
2 5 - 1.5 
3 0 . 2 . 1 
3 5 3 .0 
4 0 3 .7 
4 5 3 .4 
5 0 2 .8 
55 2 . 1 
6 0 1.1 

(a) O n t h e g r i d p r o v i d e d p l o t t h e r a t e o f r e a c t i o n aga ins t t e m p e r a t u r e . (6 m a r k s ) 
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! 1 i i i ; : ! ! M 1 i i M 1 ! i M i i i ! 
! 1 I ! j M ! 1 M M M M i t I i M : i I i i 
i M \ ; ; ! M ! i M 1 M M .; | ! M M M M ! 
! 1 M ! : i ! M M i i ' M ! M M M 
M M M M M \ \ i ! 1 i M ! i i M 
\ ; i { . ; : t M M M 1 1 M ! M i 1 
i I i i [ i i i M M M ! i 1 1 1 ! M M M 
M i ! ! i > ! M M i l M M i ' 

i M M ! ; ! 1 ! i ! i ' i I i i ! M M M M 
M M M M M M M 1 j 1 ; i ! M M M 
M M M M M M ! i M i l I 1 I M M i 

j 1 1 i M i i i M M ! 1 I I I ! M M M 
i M i M M M ! M M M M 1 M i M 1 

i [ M M M M M M M i 1 M i i i M i 
1 1 M M i : M M ; * i ! i 1 M M i i 
1 i M i i M M ! i M 1 M M M M i i i 

i | 1 j ! ! i ; I \ 1 M M M M M M 
• i i i : M i M M M 1 ! i i i i ! 

• M M i : M M ! i : 1 M M M 
M M i M \ i 1 
' M M i 1 1 M i • ' ! 1 i M 1 1 ! ! M i 
M M i M M M j 1 M i l M M : i 
M M ; M M M I ! ! i 1 1 M M M 
M M i M M M 1 ' ! ! 1 i f M M t I M 
M M M M M i i 1 1 i i i M M 1 t 
M M 1 ' !• M 1 M ! ! 1 ! i i ! M i i i i 

i : M 1 I i ! M M i .....! ! ! i ! i 1 
1 \ M i ! M M M i ! : 1 1 M M M 

| i ! ! i i i I ! i i i i ! 1 M ( : : . 
1 i S I i i l t M - M ! i : : ! 1 M M M 
M M i ! i M M I i ! i i \ 1 1 M M M M M 
M M M M M 1 M M ! 1 1 i 
M i i i i i M M M i 1 1 1 1 M i M 1 

t i i i i i 1 M i I 1 M i M i l I 1 M i 1 
i M ! i I | ! ! ; ! - S ! i i i j ' i i I 1 i 1 i M 
M M M I ! M M i \ i i M M 1 M i i 1 
! ! ! ! ! ! . 1 1 ! ! 1 i i 1 M M l i M 1 ' 

.+ i. i • i t i M ! i M ! i l l ! M M M 1 
M M M i i ; i i ! M M M ! 

1 i I t : \ ) M ; M M 1 M M I ; M M i 
i • ; M : M M M f M t i i • i i M : • j M M M M 
i 1 \ "r M ! 1 ' r M : • 1 1 M M ! i M I 



(b ) W h e n w a s t h e ra te o f r e a c t i o n 2 . 6 m g o f p r o d u c t pe r u n i t t i m e ? ( 2 m a r k s ) 

( c ) A c c o u n t f o r t h e shape o f t h e g r a p h b e t w e e n : 

( i ) 5°Cand40°C ( 2 m a r k s ) 

( i i ) 45°C a n d 60°C (3 m a r k s ) fiftf 
MM' 

( d ) O t h e r t h a n t e m p e r a t u r e n a m e t w o w a y s i n w h i c h t h e r a t e o f react ic . : . b e t w e e n 
• -. 5°C a n d 40°C c o u l d be inc reased . ( 2 m a n s ^ ) 

( e ) ( i ) N a m e o n e d i g e s t i v e e n z y m e i n t h e h u m a n b o d y w h i c h w o r k s bes t i n 
a c i d i c c o n d i t i o n . ( 1 m a r k ) 

( i i ) H o w i s t h e ac id i c c o n d i t i o n f o r t h e e n z y m e n a m e d i n ( e ) ( i ) a b o v e a t t a i n e d ? 
( 2 m a r k s ) 
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( f ) T h e ac id i c c o n d i t i o n i n ( e ) ( h i ) a b o v e i s later, n e u t r a l i z e d 

( i ) W h e r e does t h e n e u t r a l i z a t i o n t a k e p lace? 

( i i ) N a m e t h e subs tance r e s p o n s i b l e f o r t h e n e u t r a l i z a t i o n . ( 1 m a r k ) 

U s i n g a r e l e v a n t e x a m p l e i n each case, desc r ibe s i m p l e a n d c o n d i t i o n a l r e f l e x a c t i o n s . 
( 2 0 m a r k s ) 

D e s c r i b e h o w t h e m a m m a l i a n h e a r t i s s t r u c t u r a l l y adap ted t o i t s f u n c t i o n . ( 2 0 m a r k s ) 

( 1 m a r k ) 


