K.C.S.E 2006 PHYSICS PAPER 1
SECTION A (25 MARKS)

Answer all questions in this section in the spaces provided
1. Figure 1 shows the change in volume of water in a measuring cylinder when an
irregular solid is immersed in it.
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Given that the nss of the solid is 567 g, determine the density of the solid in
gent ( Give your answer correct to 2 decimal places) ( 3 marks)

2. Figure 2 (a) shows body being acted on by two forcesn& R
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On figure 2 (b) draw the forces Ehat has same e&ftt on the body as the two forces
(1 mark)
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Tigure 2
3. State Pascal s principle of{lmark)ans mi Ssi on
4.

Figure 3 shows a bimetallic strip with a wooden handle, suspended horizontally
using a thin thread.
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The stripis heated at the point shown. Explain why the system tips to the right



5. The spiral springs shown in figure 4 are identical. Each spring has a spring
constant k= 300N/m

Springs

90N

Determine the total extensions caused by the 90N weight. ( ignore the wéight
the spring and connecting roots) ( 3 marks)

6. A car starting from rest accelerates uniformly for 5 minutes to reach 30m/s. It

continues at this speed for the next 20 minutes and then decelerates uniformly to
come to stop in 10 minutes.

On theaxes_ provided, sketch the graph of velocity against time for the motion of

the car, 4 ( 1 mark)
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7. Figure 5 shows two pulleys s%tengs being used to raise different loads. The
pulleys identical. 4 B
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State one reason why systenmBy have a higher efficiency than system A.
(1 mark)



8. Beaker A contains 200g of water &t@ while beaker B contains 200g of a
mixture of ice and water a0. Two identical metal blocks are removed from a
hot furnace. One block is droppeddrbeaker A while the other is dropped into
beaker B at the same time.

Explain why more water evaporates from beaker A than from beakei( B
marks)

9. On the axes provided sketch the graph of pressure P against volume V for a fixed
mass pf an ideal gas (1 mark)
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10. Figure 6 shows the pgth taken by a matatu traveling on a horizontal ground ( a
winding road) D ¥
B
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Figure 6
The speed of the matatu is constant. Identify with reason the point along the
path which a load placed loosely on the rack (eBrof the matatu is most likely
to roll off. (2 marks)

11. A pipe of radius 6 mm is connected to another pipe of radius 9 mm. If water flows
in the wider pipe at the speed of 2 imwhat is the speed in the narrower pipe?
(3 marks)
12.The uniform bain figure 7 is provided at its midpoint. It is in equilibrium under
the action of two identical balloons filled with equal volumes of different light
gases at the same temperature.
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Explain why the bar may not remain in equilibrium if the temjueeaof the
surrounding changes. (2 marks)




13. A footballer kicks a ball of mass 0.6 kg initially at rest using a force of 720N. If
the foot was in contact with the ball for 0.1 seconds, what was the take off speed
of the ball? (3 marks)

SECTION B (55 MARKS)
Answer ALL questions in this section in the spaces provided

14.(a) Distinguish between solid and liquid states of matter in terms of
intermolecular forces
(1 mark)
(b) In an experiment to estimate the diameter of an oil molecule, an oildrop o
diameter 0.05 cm spreads over a circular patch whose diameter is 20 cm
Determine

(i) The volume of the oil drop (2 marks)
(i) The area of the patch covered by the oll (2 marks)
(iif) The diameter of the oil molecule ( 3 marks)
(c) State

(i) Any assumption made in (b) (iii) above (1 mark)
(i) Two possible sources of errors in this experiment (2 marks)

15.(a) You are provided with two wires of same material and same thickness.
Describe how you would make two spiral springs of diffespmings constants
(assume that other apparatus to make springs are available).(2 marks)

(b) In an experiment, two identical springs are attached end to end. One end of the
combined springs is fixed to a rigid support such that the spring hangslkertica
Masses are then hang from the lower end.

The graph in figure 8 shows the relation between the force ( weight) and the

extension for the combined springs.
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From the graph determine . .
(i) The elastic limit for the combined springs (1mark
(i) The springs constant of the combined spring and hence for each spring

(4 marks)
(iif) The work done in stretching the combined spring from 15 mm to 32 mm
( 3 marks)



16.(a)  State what is meant by an ideal gas (1 mark)
(b)  The pressure acting on a gas in a container was changed steadily while the
temperature of the gas maintained constant. The value of volume V of the
gas was measured for various values of pressure. The graph in figure 9
shows the relation between the pressp and the reciprocal of volurie
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0] Suggest how the temperature of the gas could be kept constant
(i) Given that the relation between the pressurand the volume, Vof the
gas is given by

PV =k
When k is a constant, @she graph to determine the value of k.
(i)  What physical quantity does k represent? (4 mark)
(iv)  State one precautions you would take when performing such an
experiment (1 mark)

(c) A gas occupies a volume of 4000 litres at a temperafu3@C and
normal atmospheric pressure. Determine the new volume of the gas if it
heated at constant pressure to a temperature®@f(@odrmal atmospheric
pressure P=1.01 x 1pa)

17.(a) state Archimedes principle (4 marks)
(b) in an experiment toedermine the relative density of methylated spirit
applying Archimedes Principal, the following were provided, a spring balance,
some masses, a piece of thread, water in a beaker and methylated spirit in a
beaker. The table below shows the results obthin

Mass (g) 100 | 150 | 200
Weight in air ( N) 1.00 | 1.50 | 2.00
Weight in water (N)} 0.88 | 1.32 | 1.76
Weight in spirit (N) | 0.91 | 1.36 | 1.82

() Draw labeled sketch diagrams to show how the readings in the table were
obtained (1 mark)
(i) For each mas determine the upthrust in water and the upthrust in the spirit
(2 marks)



(iif) Determine the average relative density of the spirit ( 3 marks)

(c) A weather balloon of volume 1.2rns tied to a rigid support while being filled
with helium g&. The mass of the fabric making the balloon is 0.30kg.
Determine the maximum tension on the string trying the balloon to the rigid
support

18. (a) Define specific latent heat of fusion of a substance (1 mark)
(b) Water of mass 200 g at a temperature 8€66 put well lagged copper
calorimeter of mass 80g. A piece of ice @€0and mass 20 g is placed in the
calorimeter and the mixture stirred gently until all the ice melts. The final
temperature, T of the mixture is then measured.

Determine

(i) The hedabsorbed by the melting ice &@. (2 marks)

(i) The heat absorbed by the melted ice ( water) to rise to temperature T
(answer may be given in terms of T) ( 2 marks)

(ii)) The heat lost by the warm water and the calorimeter ( 2 marks)
(answe may be given in terms of T) ( 2 mark)

(iv) The final temperature T of the mixture
(specific latent heat of fusion of ice = 334 000 3 kg
( specific heat capacity of water = 4 200 Jkg!
Specific heat capacity of copper = 900 Jkg (4 marks)



K.C.S.E 2006 PHYSICS PAPER 2
SECTION A (25 marks)
Answer ALL the questions in this section in the spaces provided

1. Figure 1 shows two bar magnets placed with the south poles close together
E o e A

Pigure 1
In figure 1 sketch the magnetic field pattern betwtbentwo south poles
(1 mark)

2. In a certain pinhole camera, the screen is 10cm from the pinhole. When the
camera is placed 6m away from a tree, a sharp image of the tree 16cm high is
formed on the screen. Determine the height of the tree.

3. A metallic body shaped as shown in figure 2 is positively charged and insulted
from the ground as shown in the figure.
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On the figure show the charge distribution (1 mark)
4. State a reason why the caps of the cells of a &ed battery are opened
whencharging the battery. (1 mark)

5. Alongcoil is attached to a vibrating blade as shown in figure 3

Vibrating / ' :
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Figure 3
State the type of mechanical wave generated by theupeind mark

alongside the coll, the length corresponding to the wavelehgththe wae.
(2 marks)

blade

6. Figure 4 shows a solenoid carrying an electric current.

/ Figure 4

Sketch the magnetic field pattern inside and at the ends of the solenoid
(1 mark)



7. Figure 5 shows wave fronts approaching a concave surface
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Complete the diagramo show the wave fronts formed after striking the
surface. Show how the focal point of the surface is locgBoharks)

8. S soldier standing some distance from a wall, blows a whistle and hears its
echo 1 seconds later. How far is the wall from the soldisp2ed of sound in

air is 330mg3) ( 3 marks)
9. St at e one condition under which Ohmoés
(2 mark)

Use the information given below to answer questions 10 and 11
The Kinetic energy (K.E) of an electron, ejected ftbensurface of a
metal illuminated by radiation of frequency f is given by

K.E=hfi @
Where h is Planckodos constant and 1T is
10.What is meant by the term work function? (1 mark)

11.1f the frequency of the illuminating raation is just equal to the threshold
frequency of the surface explain why no photoelectric effect is observed
(2 marks)

Figure 6 shows a tube for investing the properties of a beam of electrons. Use

theinformation in the figure to answeuestons 12 and 13
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Figure 6
12. What property of the beam of electrons show that the electrons are traveling
at a very high speed?
13.The beam of electrons is subjected to a strong magnetic field which is
perpendicular to the path and into the paper. Sketch athe figure, the
new path of electrons. (2 mark)



14. State with a reason the effect on therays produced in a n-fay tube,
when the p.d across the tube is increased (2 marks)

15. A nuclear reaction is represented by the following equation

a 234
xY Y + Alpha patrticle
92 b
Determine the values of aand b (2 marks)

16.In the axes provided sketch the currenbltage characteristics for reverise
biased pn junction ? (1 mark)
1

SECTION B (55 MARKS)
Answer all questiongn this section in the spaces provided

17.Figure 7 shows a circuit where a battery of emf 4.5V, switches A and B, two
capacitors¢c= 0. 3ed= &@Ond € F and a voltmeter
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Figore 7

(a) Determine the charge on @hen switch A is closed and geh B is

open (3 marks)
(b) What is the effective capacitancevthen both switches A and B are
closed?

(c) State what is observed on the voltmeter when



) switch A is closed and switch B is open (1 mark)
(i) Switch A is closed and opened, and then B is clp&eiark)
(i)  Explain the observation made in c (ii) above (2 marks)

18. Figure 8 shows an object placed in front of a concave mirror of focal length
10cm. C is the centre of curvature.
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0) On the same figure draw a ray diagram showing the locafitre
image (4 marks)
Use the ray diagram drawn in (i) above to determine the
(i) Image distance (2 marks)
(i)  Magnification (2 marks)

(b) A vertical object is placed 20cm in front of a convex lens of focal length 5 cm
(i) Determine

I. The image ttance ( 3 marks)
[I. The magnification (2 marks)
(ii) State two characteristics of the image (2 marks)
19. (a) Define the refractive index of a substance (1 mark)

(b) In an experiment to determine the refractive index of a liquid, the liquid
was poured into a measuring cylinder. A pin was placed at the bottom of the
cylinder and another pin was used to locate the apparent position of the first
pin. The real depth and apparent depth were measured. The experiment was
repeated with other vads of real depth. The table below shows the results

obtained.

Real depth (cm) 5 10 |15 |20 25
Apparent depth (cm) | 3.3 | 6.7 |10 |13.3 | 16.7

(i) Plot the graph of real depth against apparent depth (5 marks)
(i) From the graph determine the refractive indéxhe liquid (4 marks)



(c) Figure 9 shows a ray of light incident on a glass interface
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Given that the refractive index of the
20.Figure 10 shows a simple electric generator
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(a) (i) Name the parts labeled P and Q (2 marks)

(i) The e.m.f generated as the colil rotates is represented in the graph in figure

emf{\')*
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Give reasons for the changes in emf as the coil rotates fteoro@ and

90’180

(b) The primary coil of aransformer has 1200 turns and the secondary
coil has 60 turns. The transformer is connected to a 240V. a.c
source.
Determine
(i) The output voltage (2 marks)



(i) The output current when the primary coil has a current of 0.5A. (Assume
there are nenergy losses. (3 marks)
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) Name._ Figure 12

The circuit labeled P (2 mark)
The terminals labeled X and Y

XeéeééééeeeceeeeevYééeeeeeeeeéeé (2marks)
Il Give a reason why R is connected tobvt not to X (1 mark)

(i) Why is the earthing necessary in such a circuit? (1 mark)
(b) Determine the cost of using an electric iron rated 1500W, for a total of 30 hours
given that the cost of electricity per kWh is Kshs 8. (2 mark)



K.C.S.E 200y PHYSICS PAPER 1

SECTION A (25 Marks)
Answer all questiongn this section in the spaces provided

Figure 1 shows a metal cube of mass 1.75g placed between the jaws of a
micrometer screw gauge. The magnified portion of the scale is also shown. The
readng on the gauge when the jaws were fully closed without the cube was 0.012
cm. Use this information and the figure to answer questions 1 and 2

Figuie 1
What is the length of the cube? (1 mark)

Determine the density of the metal cube givingryanswer correct to three
significant figures. ( 3 marks)

Figure 2 shows a tube of varying cross sectional area

Arrange the speediV2V3z and V4 in decreasing order starting with the highest
(2 mark)

Figure 3 shows the levels of tliquids A and B after some air has been sucked
out of the tubes through the tap. Use this information and the figure to answer
guestions 4 and 5. i i Y8

State the reason for the rise in the levels of the liquids when air is sucked from the
tubes



Given that the density of liquid B is 1200 k§rdetermine the density of liquid
A. ( 3 marks)

Figure 4 show two identical balloons A and B. The balloons were filled with
equal amounts of the same type of gas. The balloons are suspended atsdistance
X1 and X% from a metal cube filled with boiling water and placed on an insulating
material. Use this information to answer questions 6 and 7.
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Figure 4
State the mode by which heat travels from the cube to the ballbanark)

The face of theube towards A. is bright and shiny and the face towards B is dull
black. State with reason the adjustments that should be made on the distances X
and X so that the rate of change of temperature in both balloons is the same. (2
marks)

Figure 5 show a uniform bar of length 1.0 m pivoted near one end. The bar is

kept in equilibrium by a spring balance as shown.
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Figure 5

Given that the reading of the spring balance is 0.6 N. Determine the weight of the
bar. ( 3 marks)



9. The graph in figte 6 shows the velocity of a car in the first 8 seconds as it

accelerates from rest along a straight line. Use the graph to answer questions 9

and 10.
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Figure 6
Determine the distance traveled 3.0 seconds after the start

10. Determine the accelation of the car at 4.0 seconds (2 marks)
11. State two factors that effect the melting point of ice (2 marks)

12.  The graph in figure 7 shows the relationship between the pressure and
temperature for an ideal gas. Use the information in the figurnaswer questions

12 and 13
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State the unit of the horizontally axis (1 mark)

13.  Write a statement of the gas law represented by the relationsfdpmark)



14.  Figure 8 shows a uniform light bar resting horizontally on corks floatingaderw
in two beakers A and B.
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Explain why the bar tilts towards side A when equal amount of heat is supplied to
each beaker ( 2 marks)

SECTION B (55 MARKS)
Answerall questions in this sectioim the spaces provided

15. Brown motiorof smoke particles can be studied by using the apparatus shown in
figure 9 to observe the motion, some smoke is enclosed in the smoke cell and then
observed through the microscope. | |

=g

Micrusiope

(a) Explain the role of the smoke particle, lens and mioq@s in the experiment
Smoke patrticles
Lens

(b) State and explain the nature of the observed motion of the smoke particles
(3 marks)
(c) State what will be observed about the motion of the smoke patrticles if the
temperature surrounding the smaladl is raised slightly. (1 mark)



16.

(@)
(b)

(i)
(ii)

(iii)

(©)

State Newtondés first | aw(lnmadk) moti on

A wooden block resting on a horizontal bench is given an initial velocity,

u, so that it slides on the bench surface for a distance d, before coming to
a stop. The values of d were measured and recorded for various values of
initial velocity. Figure 10 shows the graph dfagainst d.

Determine the slope, S of the graph ( 3 marks)

Given that d= 20 kd, where k is aonstant for the bench surface,
determine the value of k from the graph (2 marks)

State how the value of k would be affected by a change in the roughness
of the bench surface (1 mark)

A car of mass 800 kg starts from rest and accelsrat 1.2 mé
Determine its momentum after it has moved 400 m from the starting point
( 4 marks)



