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o  Write your Name, Index No, Adm No and Class in the spaces provided above.
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wrong. _
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This paper consists of 15 printed pages. Candidates should check to ascertain that all pages are printed as
indicated and that no questions is missing




SECTION A (25 MARKS)
ANSWER ALL QUESTIONS IN THIS SECTION IN THE SPACES PROVIDED |

the diameter ofa

1. A micromeier SCTEW gauge which had an error of +0.02mm was used to measure
spherical marble whose diameter was 3 67mm. Determine the actual reading of the gauge (2 maiks)

--------------------------------------

7 The figure shows graph of velocity against time for a body in motion for 20 seconds. Study the graph

and answer the questions that follow

Describe the motion of the object in the 20 seconds

--------------------------------------------

-------------------------------------------------------------------------------------

--------------------------------------------

------------------------------------------------------------------------------
-----------------------------------------

------------------------------------------------

--------------------------------------

elocity after

d, it is observed to attain terminal v
(1 mark)

1is allowed to fall freely in a viscous flui

3. When a steel bal
the ball attains terminal velocity

some time. State the reason why

-----------------------------------------

----------------------------------------------------------------------------------------
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rm rod balanced by two forces of 5N and 4 N. The position of the pivotisat

4. A weightless non- unifo
e () cm mark while the 4N force is at extreme end.

Given that the SN force is acting at th

1.2cm mark.
(2 marks)

Determine the length of the rod




The figure shows a bob of mass 100g is suspended using a string of 50cm from a support and swings
through a vertical height of 30 cm as shown below:

Light inextgnsible string

(1 mark)

--------------------------------------------------------------------------------------------------------------------------------

A highly inflated balloon bursts when transferred to a hotter environment. Explain this observation using
kinetic theory of gases (2 marks)

The figure shows a pulley system that has two pulleys on the lower block and one pulley on the upper
block. The system is used to lift a load of 1200N using an effort of 400N. Study the diagram and answer

the questions that follow
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Effort—400N

Load=%200N

ate the purpose of pulley D ‘ (1 mark)
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One beaker is covered

e temperature placed in two identical beakers.

8. The figure shows hot water at sam
hylated spirit while the other is soaked in water. Study the diagram

using a piece of cloth soaked in met
and answer the questions that follow

hermomete|

Piece of cloth soaked in
methylated spirit

@D

After some time, the thermometer in (ii) recorded a lower temperature. Explain this observation (2 marks)

--------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------

-------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------

9. The figure shows a metal rod used to roll a rock. Study the diagram and answer the questions that follow

(2 marks)

-------------------------------------------------------------------------

-----------------------------------------------------------------

and N placed in a u-tube manometer. Liquid M has a density
the diagram and answer the questions that follow

10. The figure shows two immiscible liquids M
of 0.8g/cm’ while that of N is 1.2g/cm’. Study

Determine the height h (2 marks)




11. The figure shows a light ball placed on a funnel at point marked B

tream of 4ir

ball remains at point B. Explain this

When air 15 blown from A through to side B 1t is observed that the
' (3 marks)

observation

---------------------------

---------------------------------------------------------------------------------------------

-----------------------------------

----------------------------------------------------------------------------------------------------------------------------------

12. The figure shows an exiract from a ticker timer (not to scale) obtained from an expetiment using a timer

of frequency 50Hz

e

S Direction of motion of the body

State whether the body is decelerating or not the acceleration of the-body whose motion is représented in the
' , (1mark)

--------------------------------

-------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------

13. The diagram shows an electric heater being used to heat a beaker of water and an identical beaker

containing oil. Both are heated for one minute.

‘electric heater

The specific heat capacity of water is higher than that of oil. State with a reason the liquid that will have a
(2 marks)

higher temperature after one minute

------------------------------------------------------------------

-----------------------------------------
---------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------

-----------------------------------------------




14. The figure shows a pendulum bob suspended by a thread moving in a horizontal circle

S A
(8]
e € S ———
Name the forces acting on the pendulum as it moves (2 marks)
SECTION B (55 MARKS)

ANSWER ALL QUESTIONS IN THIS SECTION IN THE SPACES PROVIDED

15. :
a) The figure shows the graph of velocity against time for a ball bearing released at the surface of viscous
liquid
"-n-ﬂoci’t;:\ .

g

L | p e

L
Explain the motion of the ball bearing for parts
i. OP (2 marks)
ii. PQ (2 marks)

iii.  The figure shows a trolley on a smooth surface being pulled by a constant force F

Trolley ;}‘F

Smooth horizontal surface
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On the axis provided, sketch the velocity-time

b) An athlete of mass 64 kg is bouncing up and d
stationary on the stretched sur

Qtate the form o

-----------------------------------------------------------------------------

il.

iii.

-----------------------

graph for the motion of the trolley (2 marks)

. i

I

own on a trampoline. At one moment, the athleteis

face of the trampoline as shown in the figure below.

f the trampoline.

-------------------------------------

f energy stored due to the stretching of the surface 0

------------

-------------

------------------------------------------------------------------------------------------

c) The stretched surface of the trampoline begins o contract. The athlete 1s pushed vertically
upwards and she accelerates. At time t, when her upwards velocity is 6.0 m /s, she loses

contact with the surface. Determine

Her kinetic energy at time t. (2 marks)
The height at which the kinetic energy will be zero (2 marks)

In practice, she travels upwards through a slightly smaller distance than the distance
(1 mark)

calculated in (ii).Suggest why this is so.




d) The trampoline springs are tested. An extension-load graph is plotted for one spring as shown in the is

the graph.
extension /
X
0
0 load

On the same axes sketch a graph of another spring whose spring constant is higher than the

trampoline springs (1 mark)
(1 mark)

16.
a) State the meaning of the term specific heat capacity

---------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------

---------------------------------------------------------------------------------

heat of vaporization of water.

that was used to determine the specific latent

b) The figure shows a set-up
stions that follow

Study it and answer the que

mmersion heater

pmpression balance

i, State and explain the offect on the reading of the compression balance when the liquid K was heated for
some time (2 marks)
i, Apart from the mass of liquid K state twO measurements that need to be taken 10 determine the specific
(2 marks)

latent heat of yaporization of the liquid




iii.  State two sources of errors in the experiment , (2 marks)
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¢) The diagram below shows a set-up used to invéstigate a particular gas law. Study the diagram and answer
the questions that follow

i State with a reason which gas law is being experimented by the set-up (2 marks)
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i Name the two factors that are held constant in the experiment:: (2 marks)
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i, Give the reason why heating is done through a water bath (1 mark)
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17. _
a) State the law of flotation. _ (1 mark)
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b) The figure shows a rectangular metal block of density 10800kgm™ and dimensions 80cm X 30cm x 30cm
suspended inside a Jiquid of density 800kgm™ by a string attached to 2 point above the liquid. The three
forces acting on the block are; the tension, T, on the string, the weight, W of the block and the up thrust,

U, due to the liquid.

Y 4

String

i, Write the expression relating to T, W and U when the block is in equilibrium inside the liquid. (1 mark)

--------------------------------------------------

-------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------

¢) The figure shows a system at equilibrivm. Study the diagram and answer the questions that follow:

i

60N

Determine the

i The apparent weight of solid Q immersed in liquid X (3 marks)

olid Q is 60N

i, Volume of the solid given that the density of the liquid is 0.8g/cm’ and the weight in air of s
' (2 marks)

(Take g=1 ON/kg)

10




The figure shows a solid block B floating on water at 1°C.

iii.
Glass beaker. Solid block B
%Y ater at 1°C
When water is heated to 4°C, it is observed that the portion of the block that floats increases. Explain this
observation (2 marks)

-------------------------
-------------------------

-------------------------------------------------------------------------------------------

hed in air, liquid X and water. The reading of the level of

d) The figure shows the same metal block weig
y immersed. Study the diagram and answer the questions

water becomes 150cm® when the metal is full
that follow D@\Sf‘iﬂ 0*

woker = IODOKSI-*‘P

20N
®
Determine
i, The volume of the metal block (3 marks)
i, The density of the metal block (2 marks)
(1 mark)

iii. ~ The water level before the metal block was immersed in the water

11




8. The figure shows a trolley of weight 20N pulled by a force of 4N from the bottom to the top of an

inclined plane at uniform speed

h=5m

a) State the value of the force acting downwards along the inclined plane (1 mark)
b) Explain how the value in the question above is obtained (2 marks) ‘
i, Mechanical; advantage (2 marks) i
ii.  Velocity ratio (2 marks)
(2 marks)

iii.  Efficiency
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19.
a)

esa

eee

b)

1L

When a bus goes round a bend on a flat road, it expcﬁences a centripetal force. State what provides the
centripetal force (1 mark)

-------------------------------------------------------------------------------------------------------------------------------

A student whirls a stone of mass 0.2kg tied to a string of fength of 0.4m in a vertical plane at constant

speed of 2 revolutions per second (take acceleration due to gravity as 10ms™?) ,
Apart from tension name the other force acting on the stone when it is at the highest point (1 mark)

Determine
Angular velocity of the stone (2 marks)
Tension in the siring when the stone is at the highest point (2 marks)
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