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SECTION A (25mks) 

1. A drug manufacture� gives the mass of the active ingredient in a tablet as 15mg.
quantity in Kilogram and standard form 

I 
; 

2.State two assumptions taken when deriving equation of continuity

Express this 
(2mks) 

(2mks) 

3. State with a reason, which box will exert more pressure on the flat surface if they have equal
weight (2mks)

Box A 

BOXB 

__ ..,__ __ ......._ __ Flarsurface __ .._ ________ �-flat surface 

• • • • • o • • • o O O • • • • • o • • • • • • • 0 o • • • • • • • • 0 • • 0 • • • • • • • 0 • • • • • • • • 'o o � o o • o o 1 o • • f • 0 • o o • o • 0 o o o o o o o o ♦ • o o o • o • o o o o o • o • • o • o o • o o o o • • • • • 

4.State the conditions necessary for a body to attain the state of equilibrium (2mks) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . .  · · · · · · · · · · · · · · '  . . . .
. . .  

, . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
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J 

�-

5 The sketches in the figure below shows the variation of extension with fore for springs A and 
B 

Extension in ( B 

Force(N) 

State with a reason which spring has a higher spring constant. (2mks) 

6.The figure below shows two identical beakers P and Q full of waters at 90/°c. Two similar wet
clothes are wrapped, One around the top of P and the other around the bottom of Q

Cold wet cloth 

Cold wet cloth 

State with a reason, the beaker in which the water cools faster. (2mks) 
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7 .A porous pot containing air is connected tu a water manometer. When hydrogen gas is fed into
, . I • J

the pot through tube X; it 'is observed that water in tube Blowers while that ··n tube A rises up. 

--::;;�:::::::5===== HYDROGE GAS IN

8' . - A 

POROUS POT 

-�------'

--___;:: -_ ... -_ ..... -:: ... 

Explain this observation (2mks) 

...................... ············································••.•········· ........ , ····1······· .... , ............. . 
. I 

·····································································'······ ········· , ..... ! ......................... . 

································· ..................... , ..................... , ' ............ J ........ , ................ . 
. . . . . . . . . . . . . . . . . . . . . . . .. ( 

8 (a) Draw a diagram to represent a scale of a micrometer screw gange oft imble scale 50 

divisions and reading 0.369cm (2mks) 

(b) Detennine the actual reading if the micrometer screw gange has a z ro error of -0.06mm

(lrnk)

..................................................................................... .......... ··············.
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1 .:.J, Explain why furniture may make a creaking sound at night after a warm day 
' 

(2mks) 

( 

;-�;;,� �� ��;�; ����� -�-:��;� ;���� -�;�· �; ��;���- ���- ;;;�· � ;�;��: �f; ��� ........ , 
suspected from one of its ends. The plank is 80m long and the pivot is placed at the 20m mark. 

20M 

1180 N I 

Determine the weight that should be placed on the other end in yrder to balance t�e wooden 
plank. I ( 3mks) 
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' 11. A stone of mass 40g is tied to the end of a string 50cm long. It is whirled in a vertical circle 
at 2rev/s. The string breaks<'at its low of level as shown, 

SOCM 

40 g 

what is the linear speed with which it travels. (3rnks) 
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SECTION B (55mks 

(a) state Boyle's law · ( lmk)

(b) You are provided with a large cylinder of uniform cross-section in hich a gas is
enclosed by a movable frictionless piston. At the end of the piston is attached a pan as
shown in figure below.

· ·piston 

gas 

linde.r 

You are also provided with various masses and a metre rule. Descrive how the set up may be 
. 

' 

used to demonstrate the variation of the volume of the gas with pressure at constant 
temperature (5mks) 

······································· .............................................. ···r· .... ··············· ...

• • • • • • • • • • • • • • • • • • • • • • • • • • • •  • • • • • • • • •• •  • • • • • • • • • • • • • • • • • • ••• • • • • • • • • • • •  • • • • • • • • • • •• • • •• 1 • • • •  , • • • •• • • • • • • • •• • • • •  

....................................................................................... .1. ..................... .

................................................. ; ......................................... , ................... . 
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_,, 

( e) A column of air 40cm long is trapped in a tube of uniform cross-secti n area by a column
of mercury of length 5cm as shown below.

Gas 

40cm 

the tube is horizontal as shown below. · (3mks) 
If the atmospheric pressure is 750mm of mercury determine the length o

r 

air column when 

GAS 

L 

····································································· ......... ········1······ ..................
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13 The figure below shows the motion of trolley on a ticker timer. The ticker t
1

imer has a 

frequency for 50Hz. 

A B C 

• .. 
--

� 0.5 CM ·2.SCM

(a) (i) Calculate the initial velocity between A and B (2mks) 

(ii) Calculate the final velocity between C and D (2mks) 

(iii) Calculate the acceleration of the trolley during the motion (2mks) 
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(b) A ball is dropped from the top of a vertical cliff 45m high. Given that th,e velocity just
before striking the sandy beach is 30m/s and the ball penetrate the sand to a ��pth of 10cm.
Determine its average retardation. J (3mks) 

I 
······························································ ............................. ·i········ ........ . 

I 

··························································· ··································j·············· ...

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ll ••••••••••••••••• 

I 

I 

.......•................... \':
-'

. •:·> .•................•........................................ ·:· ................ . 

••r•••••••••••• •••••• 

14(a) Give a differences between boiling and evaporation (lmk) 

0 0 0 0 I O  O O O O O O O O O O O ♦ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I O O O O O O O O O O .. 0 0 0 0 0 0 0 t o  O O f  O O O O O O O o O O O O O O O O o O O O O O O O O O O O O O O O O O O O O o O O O O O O o O o O o o O 0 

I 
(b) A solid of mass 1 kg vvas heated uniformly by a 100\V heating element , til it melts. The
graph in the figure below shows variation of temper�ture with time.

Temp {O C 

80 

100 200 300 400 500 

9 

Time (s} 
I I 
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(i) Explain what is happening in the regions
NM ..................................................................................... l .................. . 

I 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I •••••••••••••• (lrnk) 

MP 

\,;-, 

(ii) Calculate the specific ·heat capacity of the solid

(iii) Calculate the specific latent of heat of fusion of the solid

I";" ........... (1 rnk) 

I (2mks)

. .
i 
. . . . . . . . . . . . . . . . . . . .  . 

• .1 .................... .

(2mks) 
I ....................... 

: c :· A. ,:bs�c: :f mas: :k: an: sp:c:fic ·h:at ca:ac: :: :O:J �gk. :m:ia::

] 

!t. 8 o0c. : s. :�:rsed
in water at 19°c. If the final temperature of the mixture is 20°c calculate tHe mass of water. 
(Specific heat capacity of water is 42001/kgk) I (3mks) 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : j I : : : : : : : : : : : : : : : : : : : : : : 
........................................................................................... 

··
l
··

·
·· 

................. . 

15(a) define the tem1 velocity ratio of a machine (lmk) 

··,········ ···············
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1. 

. . . I .
• • • • 0 • 0 0 0 • • • • • • 0 • • 0 , , • •, 0 1 0, 0 \ • I O O O O • • 0 0 0 0 0 0 0 0 o o o o o o o , , • o \ • o o • • o I I 1 • • I o, • • _., o o • • • , , • • o, • o • • • •; • • • • • • o • • • • • • • • • • • • • • • • 

(b) An electric motqr raises a 60kg mass at a constant vdociry. Caicula e 1the power of the
motor if it takes 4 seconds to raise the mass through a height of20m \ (3mks) 

i 

·-i-·····················

············· · ········ · .. .......... . ··-i ·· ·· ··'·................................................................................. ········1···· ................. .

. . . ,. .:, i 
••••••••••••••••••••••••••••••• •.• ••••••••••••••••••••••.••••••••••••.•••••••••••.•••••••• I. .••••••••.•...•..••..

(c) The figure below shows a wheel and axle being used to raise a load 
effort F. The radius of the large wheel is Rand of the small wheel r as 

R 

'-JI F 

(i) Show that the velocity ratio (V.R) of this machine is given by R/r

I 

I lby applying an
hown below. 

I 
I 
I 
I 
I 

(3mks) 
............................................................................... ············t··············· ..... 

································································································ .. ·············

(ii) It is observed that the efficiency of the machine increases when it is u eb to lift large
loads. Give reason for this 1 (lmk) 

I 
························································································ ·r···················

I 
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\ 

. � '(d) In a car, the engine drives an alternator which produces electricity that lig, tJ the headlights. 
List energy changes involved / (lmk) 

.! .... , ............... . 

16(a) State Newton's second Law of motion 

I 
(lmk) 

··································································· , ................. ································ 

............................................................................................... l .................... . 
I 

(b) A trolley of mass·jkg travelling to the right at 2m/s collides heads on jth another trolley 
of mass 3kg travelling at 4m/s to the left. Find their velocity after collisi n:if the collision is
perfectly in elastic i (3mks) 

.......................................................................................... l ................... . 

I 
(c) A bullet of mass 2g is fired with a velocity of 300m/s into a wooden blocf of mass 5kg
suspended from a long string. The bullet sticks into the wood and the two mbves together. 

(i)Find the velocity of the block and the bullet immediately after the collisio j t�ok place. (2mks)

12 

I 

·T···················· 

I ' 

··1·····················

·i··· ................. .
I 

' 
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(ii) Calculate the height to which both swings upwards (3mks) 

····················································································'···························

............................................................... ..................... l ........... ............ ..

17(a) State Archimedes principle (lmk) 
... I,.•) .. . '\. 

························••,•···••.•·••.•······························ ···················· ··1···························· 

(b) A solid displaces 7.0cm3 when floating on a certain liquid and lOc� 
\ 
when fully submerged

in the same liquid. The density of the solid is 0.8g/cm3
, determine; I 

'" _, (i) Up thrust on the solid when floating (2mks) ( 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• * •••••••••••••••••••••••••• 

• • • • • • • • • • • • • • • • • 
. 
• •••••••••••••••••••••••••••••••••••••••••• ': •••••••••••••••••••• ·

1 
• ••••••••••••••••••••••••••• 

• ! ••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••• •••••••••••••••••••••• ••
1
•• •••••••••••••• , ••••••••• 

' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• "\' i' ••••••••••••••••••••••••• 

(ii) Density of the liquid '11 
? 

(2mks) 
.. ··························· ........................................................................... ······ .. . 

··························· ................................................................................... . 

.. ' ............. ' ....................... ' .......... � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......................... . 

,, 

l 
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\ 

(c) The figure below shows a balloon whuse Fabric has a mass of l00kg. /The balloon is 
inflated with 200cm3 of helium. The balloon is attached to a string fixed io the ground as
shown. (Density of air and helium are l.25kslm3 and 0.2kg/m3 respectiv

t
'.) 

SALOON 

I I ( } I ) 1 I I f ground I 
(i) Indicate all the forces acting on the balloon. 

I _1
(lmk) 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :1'::::::::::::::::::::::::: 
' I 

(ii) Calculate the tension on the string

14 

(3mks) 

I 

/END 

MA y THEIA�MIGHTY GOD 

BLESS THE WORK OF YOUR HANDS 

l-
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