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SECTION A (25 MARKS)

1. Figure 1 below shows the formation of a band of colors when white light traverses a drop of water:

                [image: C:\Users\Admin\Pictures\Screenshots\Screenshot (97).png]
                                          Figure 1
(i)  Why does it split into different colors between P and Q?                          (1 mark)
Dispersion occurs because different colours have different wavelength (different indices of refraction), hence they travel with different velocity in water.

(ii)  What natural phenomenon is associated with the above?                         (1 mark) 
Formation of rainbow.
2. An electric iron is rated at 1.5 KW, 240 V. Calculate the resistance of the element.                                                                  ( 2 marks)                                                                                                               

                                                                   
3. A model preparing for beauty contest stands 70 cm away from a concave mirror of focal length 90 cm. State two characteristics of the image observed.                             (2 marks)
The image is virtual, erect and magnified. (Any two)

4. The diagram below shows a soft iron ring lying next to the south-pole of a magnet.
 [image: ]
                               
        Figure 2
(a) Complete the diagram to show the magnetic field patterns between the magnet and the ring.                                                                                                                         (1 mark)
 (b) State a practical application of the above effect.                                              (1 mark)
Magnetic shielding.
5.  A boy standing in front of a high wall claps his hands once and hears an echo after 0.64 seconds. If he moves 20 m farther away from the wall and claps again, he hears the echo after 0.76 seconds. Calculate the speed of sound.                                                                     (3 marks)
                                                  Let the distance be d from the wall
                                                         .
                                                   Final distance from the wall 

Speed remains constant hence,




6. The table shows part of the electromagnetic spectrum.
                       [image: ]
Figure 3
(a)  What happens to photo energy as one moves across the spectrum from gamma to radio waves?                                                                                                                             (1 mark)
As one moves from gamma to radio waves, the frequency decreases. Since E = hf, the energy increases


(b) What part of the electromagnetic spectrum does a TV remote control gadget make use of?
                                                                                                                                  (1 mark)
Infra-red
7. Explain why sound from a distance source is heard more clearly at night than during the day.                             (2 marks)
At night, the temperature of air increases as one moves from the ground into the air above.Since the speed of sound is higher in warmer air the sound waves bend towards the ground making it possible to be heard more clearly. 
During the day, the temperature of air decreases as one moves up into the air from the ground. The speed of sound near the ground is higher and thus the wave is bent away from the ground.
8. Explain why the resistance of a metal conductor increases with increase in temperature.
                                                                                                                                  (1 mark)
Increase in temperature increases vibrations of the atoms in the conductor increasing the interference(resistance) with the flow of electrons
9. Figure 4 below shows a graph of displacement against time for a particular point in a wave.

[image: ]
Figure 4
 (a) From the graph, determine the frequency of the wave.                                               (3 marks)





10. Using a ray diagram, illustrate the use of a lens as a magnifying glass.                    (3 marks)
               
                 [image: ]
-correct object position
-correct rays with arrows-
-correct image position
11. State ONE advantage of the lead-acid accumulator over the dry cell.                       (1 mark)
Draws larger current. • Lower internal resistance.-Any 1 correct.
12. State the two functions of the earth-pin on the three-pin plug.                                  (2 marks)
To open the live and neutral sockets. • To carry away excess current during short circuit.
SECTION B (55 MARKS)
Answer ALL the questions in this section in the spaces provided
13.  (a) Define the term capacitance of a capacitor. (1 mark)
 Charge per unit volt.
       (b) State two factors that affect the capacitance of a parallel plate capacitor. (2 marks) 
• Overlap area. • Separation distance. • Dielectric. - ANY two correct
       (c) Figure 5 below shows an arrangement of capacitors connected to a 12 V D.C. supply
                                             [image: ]
Figure 5
(i) Determine the effective capacitance.                                                        (2 marks) 
In series 

(ii) Calculate the charge through the 3 μF capacitor.                                           ( 2marks)

(d)   The following figure shows an electrical circuit with a network of resistors connected to a battery  
  [image: ]
                  Figure 6
A current of 1.2 A flows through the 4 Ω resistor when the switch is closed. Determine:
i) the total resistance in the circuit.                                                                   (2 marks)


ii)   the voltmeter reading.                                                                                (2 marks) 

14.  (a) State two conditions necessary for total internal reflection to occur.              (2 marks)
-Light must be travelling from optically denser to optically less dense medium.
 - The angle of incidence in the optically denser medium must be greater than the critical angle 
(b) The figure shows a diver positioned at point D below the water surface, and a setting sun S.
                                         [image: ]
In what direction above the horizontal surface of the water will the diver see the setting sun? (Refractive index of water = 1.33).                                                                                    (3 marks)
                                                                                                       anw= 1.33


from the level above, 
(c) A coin is placed at the bottom of a beaker containing two immiscible liquids A and B of refractive indices ηA = 1.36 and ηB = 1.44 respectively as in the diagram below.
                                           [image: ]
Calculate the apparent depth of the coin as seen by an observer from the top.           (4 marks)
                                          For liquid B, 

                                                For liquid A, 

Total vertical displacement = 
(d) A tree of height 7.5 m is focused on the screen of pinhole camera made using a box of length 15 cm. If the height of the image is 10 cm, determine the distance of the tree from the camera.
                                                                                                                                  (3 marks)


                                                                       U= 11.25m
15.  (a)  State ONE way of minimizing power loss during transmission.          (1 mark)
Transmitting power at low resistance, that is, thick cables. Transmitting power at low current, that is, high voltage.
 (b) A step-down transformer with turns ratio 12:1 and efficiency 95% has 2 000 turns in the primary coil. When the primary circuit is connected to a 240 V a.c. source, the power delivered to a load is found to be 500 W.
 Determine:
(i) the number of turns in the secondary coil.                                                  (2 marks)



(ii) the input power.                                                                                        (2 marks) 
Power input 
(iii) The secondary voltage.                                                                               (2 marks)


(iv)   the secondary current.                                                                           (2 marks) 


(b) A consumer uses the following electrical appliances daily: four 60 W bulbs working for 3½ hours, two 75 W bulbs working for 3 hours 45 minutes, an electric blender rated 500 W working for 15 minutes, and a television set rated 100 W working for 12 hours.
 (i) Calculate the total number of units consumed in a day.                                (2 marks) 
Bulbs 
Blender
T.V
Total power consumed =
(iii) If the appliances are used for 30days, determine the total cost if the cost per unit is 4.80 cents.                                                                                                       (2 marks)
Total units consumed in 30 days = 2.7275 × 30 = 81.825 Kwh.
Total cost in 30 days=81.825 × 4.80 = Ksh. 392.76
16. (a) In an experiment to observe interference of light waves a double slit is placed close to the source. See figur

                                        [image: ]
Figure 7
(i) 	State the function of the double slit 						(1mark)
Produce coherent sources of light1
		(ii) 	Describe what is observed on the screen 		            (2 marks)
Alternating dark and bright fringes1 are observed on the screen on both sides of 	the central brighter fringe1
		(iii) 	State what is observed on the screen when
	
	I). 	The slit separation S1 S2 is reduced 					(1mark)
	Dark and bright fringes get closer1
	II)	 White light source is used in place of monochromatic source 	(1mark)
A full spectrum of colors  is observed1



b)  Figure 8 below shows a set up made by a Form 2 student to study an aspect of a wave.

[image: ]
Figure 8

(i) State what happens to the sound from the bell as the bottle and its contents are cooled  to 0°C									(1 mark)
Sound becomes less audible until it cannot be heard any more. 1
Explain the observation in (i) above				                       (2 marks)
Steam condenses, creating a (partial) vacuum in the jar. 1 Sound, which requires material media for transmission, will not be heard. 1
c) Water waves of same wavelength are incident on different apertures A and B as shown below.


                                [image: ]
Complete the diagrams to show the pattern of the waves beyond the apertures in each case.
                                                                                                                                  (2 marks)
[image: ]

pattern.  wavelength maintained




17.  You are provided with the following apparatus: connecting wires, a soft iron rod, a battery of 3 cells, a switch, a long insulated copper wire and a rheostat.
 (a) Using a suitable diagram, show how an electromagnet can be made with the given apparatus.                                                                                                             (3 marks)
The copper wire is wound on the soft iron rod and the ends connected to the circuit as shown. 

                                     [image: ]

Check for use of listed apparatus and workability of set up.
(b) State two ways by which the strength of an electromagnet can be increased             (2 marks)
By increasing the amount of current. 
 • By increasing the number of turns on the solenoid
 (c) (i) State Flemings left hand rule                                                                               (1 mark)
“If the thumb, first and second fingers are held mutually at right angles with the first finger pointing the direction of magnetic field, the second finger in the direction of current, then the thumb points in the direction of force”  
  (ii)  The figure below shows current flowing in coil placed in a magnetic field.
                                        [image: ]
(I) Show on the diagram the direction of the force acting on the coil labelled P and Q. (1 mark) 
(II) State two ways of increasing the force on the coil.                                                  (2 marks)
By increasing the number of turns in the coil. By increasing the current flowing in the conductor.  By increasing strength of the magnet.
# END #
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(1) State the polarities at A and B.
(1 mark)

(i) Draw a diagram to indicate the

magnetic field pattern around
the U-shaped magnet. (I mark)

I Page view

(d) The graph below shows the variation
of magnetic strength against
magnetising current.

Magnetic strength

>
Magnetising current

(1) Explain the sections OA and
AB. (2 marks)

(i) On the same axes, sketch the
graph of a harder magnetic
material. Explain your
answer. (2 marks)

13. The figure shows a uniform metre rule
with a bar magnet fixed to it at the 25
cm mark. The metre rule balances by
the knife-edge at the 50 cm mark when
a 120 g mass is suspended at the 70 cm
mark. An electromagnet P is positioned
just below the magnet as shown:

Add text
(b) When the circuit is switched on, it is
observed that the position of the 120
g mass has to be adjusted by 5 cm
towards the pivot to balance the metre

rule.

(i) Determine the new clockwise
moment on the ruler. (2 marks)
(ii) Statethe type of force (attractive
or repulsive) and determine its

magnitude. (4 marks)
(iii) State the polarity of A.
(2 marks)

14. The figure below shows a graph of
displacement against time for a particular
point in a wave.

Displacement (mm)

(a) Explain whatis meant by displacement

in a wave. (1 mark)
(b) From the graph, determine the:
(1) amplitude. (1 mark)
(ii) period. (2 marks)
(iii) frequency. (2 marks)

(c) Given that the velocity of the wave is
320 m/s, calculate the wavelength of
the wave profile shown. (2 marks)
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potential.

(iii) To prevent the beam from
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13. (@ (@)

(i)

colliding with other particles
which would reduce their KE.

To provide a wider deflection of
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Formation of hydrogen bubbles
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By using a polarizer,

for example, potassium
dichromate.
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(1) What type of reflector is the
dish? (1 mark)

(ii) At what point of the reflector is
the signal detector? (1 mark)

(iit) If this dish was part of a perfect
sphere, what effect would it
have on the detected signal?

(2 marks)

15. (a) The diagram shows a displacement-
distance graph of a water wave of
frequency 100 Hz travelling from A
to C.

Displacement (1)
<
=

A B C
Dist (m)

(i) State and explain the change
that occurs at point B. (3 marks)

(ii) Determine the average velocity
of the wave as it travels from B
to C. (3 marks)

(iii) State characteristics of the wave

Add text Y Draw

and hard X-rays. (1 mark)

(ii) State two factors which may
affect the sharpness of an image
produced by an X-ray beam.

(2 marks)

16. (a) Define the term capacitance of a
capacitor. (1 mark)

(b) State three factors that affect the
capacitance of a parallel plate
capacitor. (3 marks)

(c) The figure below shows an
arrangement of capacitors connected
toa 12 V d.c. supply.

||
3

12V

(i) Determine the effective
capacitance. (2 marks)

(ii) Calculate the charge through
the 3 uF capacitor.  (2marks)

(d) The figure below shows two parallel
metal plates A and B placed some
distance apart, with plate B earthed.

A B
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seconds, determine the depth of the sea
given that the speed of sound in water is
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(b) The following figure shows an
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electrical circuit with a network of
resistors connected to a battery.
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20 Radioactive source
Show the paths for the three emissions
3Q 50 inside the electric field. Explain.
(4 marks)
A current of 1.2 A flows through the o .
4 Qresistor when the switch is closed. (b) A sample of radioactive material has
Determine: a half-life of 3 days.
(i) the total resistance in the (i) Explain the term half-life.
circuit. (2 marks) (ii) Ifthe sample originally had 128
(i) the voltmeter reading. particles, fill in the table below:
(2 marks) Particles emitted Time Fraction
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In what direction above the horizontal
surface of the water will the diver see
the setting sun? (Refractive index of
water = 1.33). (3 marks)

Given that the refractive index of water
is 1.33 and that of glass is 1.5,

(i) calculate the value of angle L.

0 if the ray is to take the path 4. Distinguish between X-rays and gamma

shown. (4marks) radiation. (1 mark)

(ii) sketch the path the ray will take 5. Given three resistors of 2 Q, 6 Q and
if the angle 0 is maintained and 9 Q, draw a diagram to show how

the waterremoved. (3 marks) they can give an effective resistance of
56Q. (2 marks)
SAMPLE PAPER 2(3) 6. The figure below shows a conductor
SECTION A (25 marks) carrying current in a magnetic field:
1. The ﬁg‘ure below represents‘ an object O N @ S
placed in front of a plane mirror M.
(6]

(a) Indicate on the diagram,the direction
of force on the conductor. (1 mark)

(b) State two changes that can be made
to alter the direction of the force.
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on the screen of pinhole camera
made using a box of length 15 cm.
If the height of the image is 10 cm,

determine the distance of the tree Q

from the camera. (3 marks)
(c) (i) State Snell’s law. (1 mark)

(i) A coin is placed at the bottom Coil
of a beaker containing two

S
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(a) Show on the diagram the direction of
the force acting on the coil labelled P

3. The figure below shows current flowing
in coil placed in a magnetic field.

and Q. (1 mark)
. (b) State two ways of increasing the force
B on the coil. (2 marks)
2cm n, =144

4. Water waves of same wavelength are
\ Coin incident on different apertures A and B
as shown below.

Calculate the apparent depth of the coin
as seen by an observer from the top.
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Answer ALL the questions in this section in the spaces provided

13. a) State one difference between light and sound waves (1 mk)
b) In determining the depth of a sea, an echo sounder produces ultrasonic sound. Give two

reasons why this sound is preferred. (2mks)

¢) Explain how an increase in temperature affects the velocity of sound in air. (2 mks)

d) The figure below shows a set up made by a Form 2 student to study an aspect of a wave.

(1) State what happens to the sound from the bell as the bottle and its contents are cooled
to 0°C (1 mk)

(ii) Explain the observation in (i) above (2 mks) -
PAGE 7 OF 13 1316 WORDS [ B B B ——F——+ 100%

. 5:03 AM
A Type here to search oo+ 22°C Partly cloudy  ~ %@ &) o’ 24/2022 5




image12.png
O @ TOPMARKpdf X | [B Newtab x | + - 8 X

@] (D File | D:/ADE/LIBRARY/New%20folder%20(2)/TOP%20MARK pdf 6 o= @& :

239 | of282 Q - 4+ ) & [y Page view AN Read aloud Add text Y Draw ~ F Highlight ~ & Erase =] & S
[ — L TOSPUCHVCLy G L Ui —

diagram below. . o
(a) Show on the diagram the direction of

the force acting on the coil labelled P
and Q. (1 mark)

(b) State two ways of increasing the force
on the coil. (2 marks)

4. Water waves of same wavelength are
incident on different apertures A and B
as shown below.

Calculate the apparent depth of the coin
as seen by an observer from the top.

(4 marks)
|‘ A ‘B
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1. A student rubbed a plastic rod with a
piece of material and found that the rod .
attracted light pieces of paper. In terms Complete the diagrams to show the
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pattern of the waves beyond the apertures | SECTION B (55 marks) |
in each case. (1 mark)

12. The figure below is a cathode ray tube.
5. When a current I flows through a
resistance wire of 12.5 Q, heat is
developed in the wire at the rate of 50 p  Grid Apode
joules per second. Determine the value

Y-plates  X-plates
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1.

Some electrons are transferred from
one material to the other. The material
that loses electrons becomes negatively
charged while the one that gains electrons
become positively charged.

E=V+r
Substituting;

E=11+08r...

E=125+05r.._(ii)

Subtracting (ii) from (i), 0.15=0.3 r

r=0.5Qand,
E=15V
(a)

P\D

By increasing the number of turns
in the coil

()«

+ By increasing the current flowing
in the conductor.

+ By increasing strength of the
magnet.

(Any two)
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Microwaves, infra-red, red light, green
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polarity is North pole.
3x 108
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Frequency =
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short circuit.
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3. You are provided with the following:
apparatus: connecting wires, a soft iron.
rod, a battery of 3 cells, a switch, a long.
insulated copper wire and a rheostat.
(a) Using a suitable diagram, show how
an electromagnet can be made with:
the given apparatus.

(b) State two ways by which the strength
ofan electromagnet can be increased.

Answer

(a) The copper wire is wound on the soft iron
rod and the ends connected to the circuit
as shown.
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By increasing the amount of current.

By increasing the number of turns on
the solenoid.

4. (a
(b

)
)

State Fleming’s left hand rule.

The figure below shows a straight
conductor AB carrying current in a
magnetic field.

A

XX XX XXX
XXX X XXX
XXX X XXX
XXX XX XX

es]

(1) Indicate the direction of the
force on the conductor.

(ii) State any two ways in which the
force can be:

* increased

» made to change direction

Answer
(a) If the left hand is held with the thumb,
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1. Some electrons are transferred from
one material to the other. The material 5. Power =I’R
that loses electrons becomes negatively .50
charged while the one that gains electrons E= 15
become positively charged. 1=2A
2. E=V+Hr 6. Microwaves, infra-red, red light, green
Substituting; light and X-rays.
E=11+08r.....() 7. South pole on the solenoid, hence the
N polarity is North pole.
E=125+0.5r......(i0) e
o ) 8. Frequency =
Subtracting (ii) from (i), 0.15=0.3 r 180
=1.67 x 10°Hz
r=0.5Qand,
Periodic time = -
E=15V f
=6x107s
3. (a)
9. « Toopen thelive and neutral sockets.
« To carry away excess current during
short circuit.
10, From L=1+ L
f u v
1_1_1
] F 156
P =L
) 10
=10 cm
(b) + By increasing the number of tuns 11 Distance = speed x time
in the coil.
2d=1500x3.5
+ By increasing the current flowing
in the conductor. d=2625m
« By increasing strength of the 12. (a) (i) P—Cathode.
magnet. Q —Screen.
(Any two)
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You're not connected

And the web just isn't the same without you. Let's get

you back online!
Try:

« Checking your network cables, modem, and
routers

« Reconnecting to your wireless network
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Want to play a game while you Launch

wait? SIS

6°C Partly sun

[u]




image1.png
O @ TOoPMARKpdf
@ @ File

of282 Q

236

E £ Type here to search

x |+

D:/ADE/LIBRARY/New%20folder%20(2)/TOP%20MARK .pdf

— + @ [<>)

I Page view

AN Read aloud
SAMPLE PAPER 2 (1)

SECTION A (25 marks)
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8.

The figure below shows an ammeter
reading when a student used the
instrument to measure current through a
conductor:

10 ‘ 15
o2 W\ iy, 20
\\\\\\\\\\\\O\A 0_45////////////
N2 o8 7,

N (P

Determine the reading if the lower scale
was used. (1 mark)

The figure below shows the formation
of a band of colours when white light
traverses a drop of water:

P

T
Band of
~ J colours

Add text

'V' Draw v

| L {>{ |

(a) What is a diode? (1 mark)

(b) On the axes provided, sketch the wave
form for the output voltage. (1 mark)

A model preparing for beauty contest
stands 70 cm away from a concave
mirror of focal length 90 cm. State two
characteristics of the image observed.

(2 marks)

The diagram below shows a soft iron ring
lying next to the south-pole of a magnet.

(a) Complete the diagram to show the
magnetic field patterns between the
magnet and the ring. (2 marks)

(b) State a practical application of the
above effect. (1 mark)

Define the term threshold frequency as
applied to photoelectricity. (1 mark)

WWW.arena.co.ke

An X-ray tube has an accelerating
potential of 25 kV. Assuming all the

to O takes 0.4 seconds, calculate the
frequency of vibration of the blade.
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" mL, = 6300
_ 6300
Li="02s
=25200J kg

(b) (i) PQ-Temperature rising in solid
state. Molecules are gaining
kinetic energy thus vibrating

more violently.

(i) QR —Change of state from solid
to liquid. Energy absorbed is
used to break the intermolecular
bonds.

(iii) RS — Temperature rising in
the liquid state. Molecules are
gaining KE and move faster.

[Marking Scheme 2(1)

1.
2.

Ammeter reading = 0.48 A

(i) Dispersion occurs because different
colours have different wavelength
(different indices of refraction), hence
they travel with different velocity in
water.

(i) Formation of rainbow.
VZ
R=7
_ (409
1500
=384Q

(1) A device which allows current to flow
in one direction only.

Add text

X | [Z) FORMTWO PHYSICS HANDBOC X | -+

Y Draw -~ 5 Highlight ~

(ii)

ANA
VARV

The image is virtual, erect and magnified.
(Any two)

(b) Magnetic shielding.

The minimum frequency required to
remove an electron from a metal surface.

Total electrical _

eV
energy
=1.6x10"x 25000
=4x10"7J
Energy of  je
X-rays 1
_ 6.63x10%x3x10°
}\‘mm
=4x10"

A, =49725x 10 m

Let the distance be d from the wall.

Speed = %

_2d
T 0.64

Final distance from the wall = d + 20
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in series with a resistance of 136 Q,
what will be the potential drop across
its ends?

4. Distinguish between X-rays and cathode
rays. (2 marks)

5. Explain why boron atom is referred to as
acceptor atom during doping. (1 mark)

6. (a) Distinguish between a photon and
proton. (1 mark)

(b) Sketch a graph of energy of a photon
and wavelength. (2 marks)

7. The figure shows a ray incident on a plane
mirror M, at an angle of 50°. Mirror M,
is inclined at an angle of 95° to a second
mirror M,:

(i) Complete the diagram to show how
the ray will finally be reflected from
mirror M, (1 mark)

(ii) State the angle of reflection in M,.
(1 mark)

(a) Explain what happens to photo
energy as one moves across the
spectrum from gamma to radiowaves.

(2 marks)

(b) What part of the elctromagnetic
spectrum does a TV remote control
gadget make use of? (1 mark)

10. Explain why sound from a distance
source is heard more clearly at night than
during the day. (2 marks)

11. Explain why the resistance of a metal
conductor increases with increase in
temperature. (1 mark)

[SECTION B (55 marks)

12. The diagram below shows two steel pins
held at the poles of two magnets.

L
(a) State the polarity at :
» P

%t
Add text Y Draw ~ F Highlight ~ & Erase =)
Www.arena.co.ke |
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(2 marks)
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