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1 . 

S E C T I O N A : ( 2 5 m a r k s ) 

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

Sta t e w h a t m e c h a n i c s as a b r a n c h o f p h y s i c s deals w i t h . ( 1 m a r k ) 

F i g u r e 1 s h o w s a change i n v o l u m e o f w a t e r i n a m e a s u r i n g c y l i n d e r w h e n an i r r e g u l a r - s o l i d is 
i m m e r s e d i n i t . 

260 cm 3 

f|240 
=220 
|200 
| i s o 
•=160 

140 
1120 
5100 

§60 
540 
1§20 

0 

=260 cm 3 

|240 ' 
5220 
|200 
5180 
|160 
Quo 
-120 
h=100 
—Rn 
\=60 
540 
§20 
?r0 

F i g u r e 1 

. G i v e n t h a t t h e m a s s o f t h e s o l i d is 5 6 7 g, d e t e r m i n e t h e d e n s i t y o f t h e s o l i d i n g / c m 3 

( G i v e y o u r a n s w e r s co r r ec t t o 2 d e c i m a l p laces ) . (3 m a r k s ) 

3 . W h e n a d r o p o f a n o r g a n i c a c i d o f k n o w n v o l u m e is d r o p p e d o n t h e s u r f a c e o f w a t e r i n a l a rge 
t r o u g h , i t spreads t o f o r m a l a rge c i r c u l a r pa t ch . S t a t e one a s s u m p t i o n m a d e w h e n t h e s ize o f t h e 
m o l e c u l e o f t h e a c i d is e s t i m a t e d b y d e t e r m i n i n g t h e a rea o f t h e p a t c h . . ( 1 m a r k ) 

i, 
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F i g u r e 2 ( a ) a n d 2 ( b ) s h o w c a p i l l a r y t ubes i n s e r t e d i n w a t e r a n d m e r c u r y r e s p e c t i v e l y . 

W a t e r -

C a p i l l a r y tubes-

• M e r c u r y 

F i g u r e 2 ( a ) F i g u r e 2 ( b ) 

<L>-< 

I t i s o b s e r v e d t h a t i n w a t e r t h e m e n i s c u s i n t h e c a p i l l a r y t u b e is h i g h e r t h a n t h e m e n i s c u s i n t h e 
beaker , w h i l e i n m e r c u r y t h e m e n i s c u s i n t h e c a p i l l a r y t u b e i s l o w e r t h a n t h e m e n i s c u s i n t h e 
beaker . E x p l a i n t hese o b s e r v a t i o n s . • (3 m a r k s ) 

F i g u r e 3 s h o w s a h o t w a t e r b a t h w i t h m e t a l r o d s i n s e r t e d t h r o u g h o n e o f i t s ends . S o m e czar 
w a x i s fixed at t h e e n d o f each r o d . U s e t h i s i n f o r m a t i o n t o a n s w e r ques" s - n ~ ) 

m e t a l r o d 
h o t w a t e r 

w a x 

F i g u r e 3 
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(a ) W h a t p r o p e r t y o f m e t a l s c o u l d b e t e s t ed u s i n g t h i s se t -up? ( 1 m a r k ) 

( b ) B e s i d e s t h e l e n g t h o f t h e r o d s t h a t i s k e p t cons tan t , w h a t else s h o u l d b e k e p t cons t an t 
w h e n c o m p a r i n g t h e p r o p e r t y f o r t h e d i f f e r e n t m e t a l r o d s ? ( 1 m a r k ) 

6. F i g u r e 4 s h o w s a u n i f o r m l i g h t ba r r e s t i n g h o r i z o n t a l l y o n co rks floating o n w a t e r i n t w o 
beake r s A a n d B . 

F i g u r e 4 

, -. E x p l a i n w h y t h e ba r t i l t s t o w a r d s s ide A w h e n e q u a l a m o u n t o f hea t is s u p p l i e d t o each beake r . 
( 2 m a r k s ) 

9 1 6 0 2 8 
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7 . F i g u r e 5 s h o w s a n a l u m i n i u m t u b e t i g h t l y s t u c k i n a s t ee l t ube . 

s tee l t u b e a l u m i n i u m t u b e 

j u n c t i o n 

F i g u r e 5 

E x p l a i n h o w t h e t w o tubes c a n be separa ted b y a p p l y i n g a t e m p e r a t u r e change at t h e j u n c t i o n 
g i v e n t h a t a l u m i n i u m expands m o r e t h a n s fee l f o r t h e s a m e t e m p e r a t u r e r i s e . ( 2 m a r k s ) 

8. ( a ) A n a e r o p l a n e i s m o v i n g h o r i z o n t a l l y t h r o u g h s t i l l a i r a t a u n i f o r m speed. I t i s o b s e r v e d 
t h a t w h e n t h e speed o f t h e p l a n e i s inc reased , i t s h e i g h t a b o v e t h e g r o u n d increases . S t a t e 
t h e r easons f o r t h i s o b s e r v a t i o n . ( 1 m a r k ) 

( b ) F i g u r e 6 s h o w s par t s A , B a n d C o f a glass t ube . 

« A « b • C 

F i g u r e 6 
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S t a t e w i t h a r e a s o n t h e p a r t o f t h e t u b e i n w h i c h t h e p re s su re w i l l be l o w e s t w h e n a i r is b l o w n 
t h r o u g h t h e t u b e f r o m A t o w a r d s C . " ( 2 m a r k s ) 

T h e t h r e e s p r i n g s s h o w n i n F i g u r e 7 a re i d e n t i c a l a n d h a v e n e g l i g i b l e w e i g h t . T h e e x t e n s i o n 
p r o d u c e d o n t h e s y s t e m o f spr ings , is 2 0 c m . 

• 2 0 N 

• 2 0 N 

F i g u r e 7 

D e t e r m i n e t h e sp r i ng -cons t an t o f each s p r i n g . ( 2 m a r k s ) 
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7 

F i g u r e 8 s h o w s t w o c y l i n d e r s o f d i f f e r e n t c r o s s - s e c t i o n a l areas c o n n e c t e d w i t h a t ube . T h e 
c y l i n d e r s c o n t a i n a n i n c o m p r e s s i b l e f l u i d a n d are f i t t e d w i t h p i s t o n s o f c r o s s - s e c t i o n a l areas 
4 c m 2 a n d 2 4 c m 2 . 

^ A r e a = 4 c m 2 : 

c o n n e c t i n g t u b e 

F i g u r e 8 

A r e a - = 2 4 c m 2 
2 ^ 

i n c o m p r e s s i b l e f l u i d 

Q 

O p p o s i n g fo r ce s P a n d Q are a p p l i e d t o ' t h e p i s t o n s s u c h t h a t t h e p i s t o n s do n o t m o v e . I f t h e 
p r e s su re o n t h e s m a l l e r p i s t o n is 5 N / c m 2 , d e t e m i i n e f o r c e Q . ( 2 m a r k s ) 

F i g u r e 9 s h o w s a u n i f o r m c a r d b o a r d i n t h e shape o f a p a r a l l e l o g r a m . 

_ ., F i g u r e 9 

L o c a t e fhe*centre o f g r a v i t y o f t h e ca rdboa rd . ( 1 m a r k ) 

S t a t e w h y i t i s eas ie r t o separa te w a t e r i n t o d rops t h a n t o separa te a s o l i d i n t o s m a l l e r p ieces . 
( 1 m a r k ) 

. • •Kenya Certificate of Secondary Education, 2016 
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T h e g r a p h i n F i g u r e 1 0 s h o w s t h e v e l o c i t y o f a car i n t h e first 8 seconds as i t accelera tes f r o m 
r e s t a l o n g a s t r a i g h t l i n e . 

D e t e r m i n e t h e d i s tance t r a v e l l e d 3 .0 seconds af te r t h e s tar t . 

105 

( 2 m a r k s ) 

v e l o c i t y 
( m s - 1 ) 9 0 

7 5 

• 6 0 

4 5 

3 0 

15 

I { i l l 

S B 

0 1.0 2 .0 3 .0 4 . 0 5.0 6.0 7 .0 8.0 
T i m e (s) 

F i g u r e 1 0 
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' S E C T I O N B : ( 5 5 m a r k s ) 

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

14. ( a ) . E x p l a i n w h y i t i s a d v i s a b l e t o use a p re s su re c o o k e r f o r c o o k i n g at h i g h a l t i t u d e s . 
' - ( 2 m a r k s ) 

( b ) W a t e r o f mass 3 .0 K g at 2 0 °C i s h e a t e d i n a n e l e c t r i c k e t t l e r a t e d 3 .0 K W . T h e 
w a t e r i s h e a t e d u n t i l i t b o i l s at 1 0 0 °C. G i v e n t h a t t h e spec i f ic h e a t c a p a c i t y o f 
w a t e r = 4 2 0 0 J K g " 1 K - 1 , h e a t c a p a c i t y o f t h e k e t t l e = 4 5 0 J K _ 1 3 spec i f i c l a t e n t h e a t 
o f v a p o r i s a t i o n o f w a t e r = 2 . 3 M J K g _ 1 . 

D e t e r m i n e : 

( i ) t h e h e a t absorbed b y t h e w a t e r . (3 m a t k s ) 

( i i ) h e a t abso rbed b y t h e e l e c t r i c k e t t l e . ( 2 m a r k s ) 

( h i ) t h e t i m e t a k e n f o r t h e w a t e r t o b o i l . (3 m a r k s ) 

9 1 6 0 2 8 
«v •/ 
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( i v ) h o w m u c h l o n g e r i t w i l l t a k e t o b o i l a w a y a l l t h e wa te r . (3 m a r k s ) 

1 5 . ( a ) S t a t e t h e m e a n i n g o f t h e t e r m i d e a l gas. - ( 1 m a r k ) 

( b ) . T h e p r e s s u r e a c t i n g o n a gas i n a c y l i n d e r w a s changed s t e a d i l y w h i l e t h e t e m p e r a t u r e 
o f t h e gas w a s m a i n t a i n e d cons tan t . T h e v a l u e o f v o l u m e V o f t h e gas w a s m e a s u r e d 
f o r v a r i o u s v a l u e s o f p ressure . T h e g r a p h i n F i g u r e 1 1 s h o w s t h e r e l a t i o n b e t w e e n t h e 
p re s su re P , a n d t h e r e c i p r o c a l o f v o l u m e , V v . 

9 1 6 0 2 8 

C3 
ft 
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O 
i — l 

K 
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3 .0 

2 . 0 

1.0 
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( i ) 

11 • 

S u g g e s t b o w t h e t e m p e r a t u r e o f t h e gas c o u l d b e k e p t cons t an t . ( 2 m a r k s ) 

( i i ) G i v e n t h a t t h e r e l a t i o n b e t w e e n t h e pressure J?1 a n d t h e v o l u m e , V o f t h e gas is 
g i v e n b y P V = K, w h e r e K i s a constant , use t h e g r a p h t o d e t e r m i n e t h e v a l u e o f K. 

( 4 m a r k s ) 

( i i i ) * W h a t p h y s i c a l q u a n t i t y does ^ r e p r e s e n t ? ( 1 m a r k ) 

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

A gas occup ie s a v o l u m e o f 4 0 0 0 l i t r e s a t a t e m p e r a t u r e o f 3 7 °C a n d n o r m a l a t m o s p h e r i c 
pressure-. D e t e r m i n e t h e n e w v o l u m e o f t h e gas i f i t i s h e a t e d a t cons t an t p r e s su re t o a 
t e m p e r a t u r e o f 6 7 °C ( N o r m a l a t m o s p h e r i c p ressure , P = 1.01 X 1 0 5 P a ) . ( 4 m a r k s ) 

, Kenya Certificate ofSecondary Education, 2016 
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1 6 . ( a ) D e f i n e t h e t e r m v e l o c i t y r a t i o o f a m a c h i n e . ^ ( 1 m a r k ) 

(b ) F i g u r e 1 2 s h o w s p a r t o f a h y d r a u h c press . T h e P l u n g e r is t h e p i s t o n w h e r e e f f o r t i s 
a p p l i e d w h i l e - t h e R a m p i s t o n i s t h e p o s i t i o n w h e r e t h e l o a d i s app l i ed . T h e P l u n g e r ha s 
c ros s - sec t ion area a m 2 w h i l e t h e R a m p i s t o n h a s c ros s - sec t ion , A m 2 . 

r a m p i s t o n o f cross 
s e c t i o n a l a rea = A. 

I p l u n g e r o f 
cross s e c t i o n a l 
a rea = a 

o i l 

F i g u r e 12 

W h e n t h e P l u n g e r m o v e s d o w n a dis tance d t h e R a m p i s t o n m o v e s u p a d is tance D. 
D e r i v e a n e x p r e s s i o n f o r t h e V e l o c i t y R a t i o ( V . R . ) i n t e r m s o f A. a n d a. ( 4 m a r k s ) 

V 
( c ) A m a c h i s e o f v e l o c i t y r a t i o 4 5 o v e r c o m e s a l o a d o f 4 . 5 X 1 0 3 N w h e n a n e f f o r t o f 1 3 5 N 

i s app l i ed . D e t e r m i n e : 

( i ) - t h e m e c h a n i c a l a d v a n t a g e ( M . A ) o f t h e m a c h i n e ; ( 2 m a r k s ) 

" : , Kenya Certificate of'Secondary Education, 2016 
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( i i ) e f f i c i e n c y o f t h e m a c h i n e ; ( 2 m a r k s ) 

( i i i ) t h e pe rcen tage o f t h e w o r k t h a t goes t o w a s t e . ( 1 m a r k ) 

17 . . ( a ) W h e n a bus goes r o u n d a b e n d o n a f l a t r o a d , i t expe r i ences a c e n t r i p e t a l f o r c e . S t a t e 
w h a t p r o v i d e s t h e c e n t r i p e t a l f o r c e . . ( 1 m a r k ) 

p 

(b ) - S t a t e t h e p u r p o s e o f b a n k i n g roads a t bends . ( 2 m a r k s ) 

9 1 6 0 2 8 
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A s tuden t w h i r l s a s t o n e o f mass 0 .2 K g t i e d t o s t r i n g o f l e n g t h 0 .4 m i n a v e r t i c a l p l a n e 
at a c o n s t a n t speed o f 2 r e v o l u t i o n s pe r second. ( T a k e a c c e l e r a t i o n due t o g r a v i t y , 
g = 1 0 m s - 2 ) . 

( i ) S t a t e t w o fo rces a c t i n g o n t h e s t one w h e n i t is at t h e h i g h e s t p o i n t . ( 2 m a r k s ) 

( i i ) D e t e r m i n e t h e : 

I . A n g u l a r v e l o c i t y o f t h e s tone . (3 m a r k s ) 

I I . T e n s i o n i n t h e s t r i n g w h e n t h e s t one i s a t t h e h i g h e s t p o i n t . (3 m a r k s ) 

"•Kenya Certificate of'Secondary Education;,: 2016 
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1 5 

1 8 . ( a ) • I f e r s ^ w t o r r s first . law o f m o t i o n . ( 1 m a r k ) 

| .,- ( b ) A w o o d e n b l o c k r e s t i n g o n a h o r i z o n t a l b e n c h i s g i v e n a n i n i t i a l v e l o c i t y , a . so t h a t i t 
s l i des o n t h e b e n c h su r face f o r a d i s t ance , d, b e f o r e c o m i n g t o a s t op . T h e v a l u e s o f d 
w e r e m e a s u r e d a n d r e c o r d e d f o r v a r i o u s v a l u e s o f i n i t i a l v e l o c i t y . F i g u r e 13 s h o w s t h e 
g r a p h o f u 2 a g a i n s t d. 



1 6 

( i ) D e t e r m i n e t h e s lope , s, o f t h e g raph . ( 2 m a r k s ) 

( i i ) G i v e n t h a t U 2 = 2 0 kd, w h e r e k i s c o n s t a n t f o r t h e b e n c h sur face , d e t e r m i n e t h e 
v a l u e o f k f r o m t h e g r a p h . ( 2 m a r k s ) 

(c ) A car- o f m a s s 800 K g s tar ts f r o m res t and accelerates at 1.2 m s 2. D e t e r m i n e i t s 
m o m e n t u m af te r i t has m o v e d 4 0 0 m f r o m t h e s t a r t i n g p o i n t . (3 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 . 

V , -
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