TERM 2 - 2023
PHYSICS THEORY — PAPER 2 (232/2)
FORM THREE (3)
MARKING SCHEME

SECTION A: 25 MARKS
1. Give one difference between luminous and non-luminous sources of light. (1mk)
A luminous source of light emits light while a non-luminous source reflects light v/
2. When a negatively charged rod is brought near the cap of a leaf electroscope, the leaf

rises. Explain this observation. (2mks)

Electrons are repelled from the cap and flow to the leaf and plate.v’ Repulsion between the

electrons on the plate and those on the leaf causes the leaf to rise. v/
3. Figure 1 represents a displacement-time graph for a wave.
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Determine the frequency of the wave. (3mks)
f= Num'berofwaves\/ _ 13/4_ — S0HzY
Timetaken 35%x1073
Alt.
1 1 _
f=z7= (25-5)x1073 50Hzv
4. State the conditions necessary for a wave incident on a slit to be diffracted. (2mks)

Width of the aperture/ slit v'should be approximately or nearly equal to A v'of the incident wave;

5. Figure 2 shows the magnetic field pattern round a current-carrying conductor. Indicate

on the conductor the direction of the current. (1mk)
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6. In an experiment to determine the focal length of a concave mirror, magnification M was
determined for various image distances v. Figure 3 shows a graph of magnification M

against image distance v for the results from the experiment.
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Figure 2

Given that M =1 -;, determine the focal length f of the mirror. (3mks)
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f=8cm v
7. Why is repulsion the sure test for a magnet? (1mk)

Repulsion only occurs between like poles of magnets while attract also occur between a magnet
and a magnetic materialv’

Page 2 of 11

For more FREE CBC/KCPE/KCSE Mocks, Notes, Exams, and Past Papers Visit https://Teacher.co.ke/notes/



Igi‘— ZERAKI

I \ LEARNING

8. A positively charged material was brought close to an insulated metallic ball as shown in

Fig 4. State and explain the distribution of charge in the ball (2mks)
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Figure 3

Electrons are attracted towardsv” the rod leaving the atoms at the other end of the ball with net
positive chargesv’

9. Figure S shows a ray of light incident on an air bubble which is inside water,

Complete the ray to show the path it follows through the air bubble. (1mk)
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10. Explain how polarization of a cell increases the cell’s internal resistance. (2mks)

Hydrogen gas bubbles form around the positive plate. v' The hydrogen gas insulates the positive
plate thus increasing internal resistance v/

11. Explain why sound cannot be heard from far when one shouts in a forest (1mk)

Trees absorb soundv’

12. A cell of internal resistance O.5€ is in a circuit containing a 10 Q2 resistor. A current
of 2A flows in the circuit. Determine the emf of the cell. (3mks)

E=Ir+IRV
=2x05+2x10
=11V Vv

13. A glass of thickness 14 cm is placed on a mark drawn on a plain paper. The mark is
viewed is normally through the glass. Calculate the apparent depth of the mark and hence
the vertical displacement (Refractive index of glass = 3/2) (3mks)

n= Realdepth V1 3/2=14 X=14x2 X=93cmVv1
Apparent depth X 3

14 — 9.3 =4.7 cm is the vertical displacementv’1

SECTION B. (55 MARKS)

Answer all questions in this section
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14. (a) State the laws of refraction. (2mks)
The ratio of the sine of angle of incidence to the sine of angle of refraction is a constant for a pair
of media.v’

The incident ray, the refracted ray and the normal at the point of incidence all lie on the same
plane. v/

(b) Give two advantages of totally internally reflecting prisms over plane mirrors. (2mks)

-Do not absorb light energy like mirrorsv’
- Not affected by thickness as mirror v
- Do not wear off like the peeling of silvering on mirrorv’

(c) A ray of light is incident on a kerosene water interface as shown in figure 6 below.

Red »
Whi Eye
light : /
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2009 / ‘ | Water

Figure 4

Given that the refractive index of water and kerosene are 1.33 and 1.44 respectively,
Determine

(1) the refractive index for the kerosene — water interface (3mks)

kw =k"a awv’
= 1 x133v =0.9236v
1.44

(11) determine and show on the figure the path of the rays of light between the

Kerosene-water surface (3mks)
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i=70°

Sini = 0.9236v

Sinr

Sinr =sin 70° = 1.0174v
0.9236

r is greater than 90° hence the light reflectionv’

o

(111))  Why does the colors of the light separate at the kerosene layer. (1mk)

The different colours travel at different velocities hence would have different angles of refraction

and are dispersedv’

(iv)  State and explain the observation that the eye above the two surfaces would see.  (2mks)
The eye would see a spectrumv” since the light rays are dispersed v'in the kerosene layer and are

internally reflected at the kerosene — water surface the eye would see a spectrum at the surface

15. (a) State Ohm’s law (1mk)
Current flowing through a conductor is directly proportional to the potential difference across it

provided the temperature and other physical conditions are kept constantv’
(b) State two factors that affect the resistance of a metallic conductor. (1mk)
Resistance of a metallic conductor increases with temperature. v~

The resistance of a uniform conductor of a given material is directly proportional to its length. v

The resistance of a metallic conductor is inversely proportional to its cross-sectional area.v’

(c) Use the circuit in figure 7 below to answer the questions that follow (i) Calculate the total

resistance in the circuit. (3mks)
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3 Resist [ ll 1—1+1-+-1—125
esistors in para e,RT =5tz+t7=1
Ry =1.25"1 =0.8v
1 1
2 Resistors in parallel = 1 + T = 1.2
Ry =1.271=0.833v
Total circuit resistance = 0.8 + 3 + 0.833 = 4.633Qv
(i1) Determine the current flowing through the 5Q resistor. (3mks)

For 2 resistors im parallel, Ry = 1.271 = 0.8330

Total current in the circuit = % = -2 = 2.1584v
R 4.633

V through the 2 resistors in parallel = 2.158 x 0.833 = 2.991Vv

_ 2991

I = 0.59824v

d) The figure 8 below shows a simple cell.
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A
Figure 6
L. Name the electrolyte A: Dilute sulphuric acid.v’ (1mk)
II. When the switch is closed the current flows in the direction shown making the
bulb to glow for a while. Name the metals B and C (2mks)
B. Copperv’
C.Zinc v

III.  How can the bulb be made to light again for a longer period. (1mark)
Addition of potassium dichromate (depolarizer). Oxygen from the depolarizer combines with the

hydrogen atoms to produce water.v' Removing copper plate and brushing off the gas bubblesv’

Use of pure zinc. v'Coating zinc with mercury (amalgamation)
16. (a) Define capacitance of a capacitor (1mk)

capacitance c is the charge stored in a capacitor per unit voltagev’

(b) The figure 9 below shows a charged electroscope two aluminium plates A and B arranged a

shown

44
4

Figure 7

State and explain the observations made when:
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(1) d is reduced (2mks)
the deflection of the leaf decreasesv” since the pd reduces with the distance of separation,
the greater the deflection, the smaller the capacitancev’
(i)  the plate A is more horizontally (2mks)
the deflection of the decreasesv” since the pd increases with the area of overlaps v or the
greater the deflection the smaller the capacitance.

(ii1) a sheet of polythene is placed between A and B (2mks)
the deflection of the leaf decreasesv’, the capacitance increases, since the smaller the

deflection the greater the capacitancev’

(c) The figure below shows an arrangement of three capacitors of 4 uF, 6 uF, and 8 pF
connected to a 12.0 V d.c power supply.

120V
| | |
| |
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-
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(1) Calculate the effective capacitance of the arrangement. (3mks)
Effective capacitance in parallel arrangement Ct=C; + C2; =4 uF + 8 uF =12 uFv'1

. . : : _ CiXGp _6WFX12pF . _ v
Effective capacitance in series arrangement Cr it G, Cr SuF T2 uF 1=4puFvi
(i1) Calculate the charge on the 8 uF capacitor. (3mks)
Total charge flowing in the circuit Q = CV =4 uF x 12 =48 upCv'1
-5
Voltage across the 8 pF V= % V=222 =4V Q=CV=8.0x 10°x4=32x10°C
V1 '
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17. In an experiment to study interference in sound waves, two identical loudspeakers are
connected to an audio frequency generator so that they act as coherent sources S1 and S2

as shown in the figure below

+ A

An observer walking several meters ahead and along a line parallel to S1 S2 identifies points A
and A1 as the first positions of loud sound on either side after the loud sound at the middle
position O between the two sources

(a) What is meant by the term coherent sources? (1mk)
Sources of waves are said to be coherent if they have same frequency and constant phase

difference between them.v’
(b) Name the type of interference occurring at points O, A andAl. (1mk)
All the three are points of constructive interference.v’

(c) What name is given to the interference that occurs at point P exactly midway between O
and A? (1 mk)
A point P in between two successive points of constructive interference would be a point
of destructive interference, giving a soft soundv’

(d) What is an echo? (1 mk)
An echo is a reflected soundv’

(e) A person standing 110 m from the foot of a cliff claps his hands and hears a sound 0.75
seconds later. Find the speed of sound in air. (3 mks)

In 0.75seconds, the sound travels 220m

220m
=— vv =293, v’
speed 0755 93.3m/s
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18. (a) State Fleming’s left-hand rule. (1mk)

If the left hand is held with the thumb, the first finger and the second fingers mutually at right
angles so that the first finger points in the direction of the magnetic field and the second figure in
the direction of current then the thumb points in the direction of motion.v’

(b) The figure below shows a coil PQRS lying between two unlike magnetic pole of pieces A
and B of an electric motor.

L. Identify the parts: (2mks)

M M is carbon brush. v*
N N is half ring or split ring commutatorv’

IIL. Given that PQRS rotates in a clockwise direction, state the polarity of A. (1mk)
A is North pole.v'

II.  State three ways how you would increase the speed of rotation of the coil. (3mks)

By increasing the current. v’ By increasing the number of turns on the coil. v'Using a stronger
magnet.v’

(¢) (i) Distinguish between soft and hard magnetic materials. (1mk)

Soft magnetic materials make weak magnets while hard magnetic materials make strong and
permanent magnets.v’

(i1) Which of the two types of materials is suitable for use as:
* Compass needle? (1mk)

hard v/

* Core of an electromagnet? (1mk)

Softv’

END
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