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SECTION A: (25 MARKS) &7
Q
>
Answer all questionsin thissectionin thgb@p%ces provided:
Q
2
1. State two conditions under which @hole camera may form an image on its screen which has the
same size as the object. P (2mks)

X
N
Q‘b’
2. Th re shows aray of light incident along the normal. The mirror isrotated at an angle of 15°in a
cé wise direction without changing the position of the incident ray,
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Determine the angle between the reflection ray and the incident ray. (2mks)

3. A stedl isto be magnetized by electrical method as shown below. [dentify the pole P and Q of the
resulting magnet. (Amk)
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A small chainis often seen hanging at the back gf’a petrol carrying lorry. State and explain its
significance. Q@Q (2mks)
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5. Thefigure be@% shows two waveforms representing the same wave motion.
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Determine the velocity of the wave. (3mks)

6.

An object O isplaced in front of aconcave mirror and on the principal axis, as shown in the figure
below. Complete the light ray diagram to locate the position of the image.

(3mks)
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7. Arrange the following radiations in order of increasing wavelengths. (Amk)
Infrared, blue light, ultraviolet, radiowaves, x-rays.
Physics Paper 2 3
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8. The figure below shows ablock diagram of a pan?dnction diode.
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On the same diagram, SQQW how a cell may be connected so that it is reverse biased. (Amk)

%
9. A girl standing at 35(# gtance claps her hands and hears an echo from atall building 2 seconds | ater.

If the speed of %mnd in air is 340m/s, determine how far the building is. (3mks)
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10.  What do you understand by polarization as used in asimple cell? (Amk)
11. State how the defect mentioned in question 10 above is minimized in asimple cell. (Amk)

12. A current-carrying conductor AB isin amagnetic field as shown in the figure below.

@ Indicate the direction of force F acting on the conductor. (1mk)
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(b) State two factors that determine the di regﬁin of theforce F. (2mks)
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13. Youaregiven threg%d stors of values 502, 8Q and 12Q2. Show in acircuit diagram how you would
connect them sq@s to give:

(@  aneffediveresistance of 9.8Q. (2mks)
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(b) the least effective resistance. (Amk)
SECTION B: (55 MARKY)
Answer question in this section in the spaces provided.
14. (@ Define refractive index. (Amk)

(b) The critical angle of a certain material medium is 43.2°. Determine the refractive index of the
material. (2mks)
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(© (1) What do you understand by the tgrﬁi accommodation? (Amk)
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(ii)
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(i) On thefigure below show how the defect can be corrected. (2mks)
*
O
(d) An object is placed 40cm in front of a concave lens of focal length 20cm; determine the
position of the image. (3mks)
15. @ (i) State Lenz’s a law of electromagnetic induction. (1mk)
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(i) A bar magnet is moved into a cojg\%f insulated copper wire connected to a centre-zero
galvanometer, as shown in thggﬁ?gure below.
"
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@9\ (1) Show on the diagram the direction of induced current in the coil. (1mk)
N4
@Qf (i) State and explain clearly what is observed on the galvanometer when the S-pole
Q‘L‘ of the magnet is moved into and then withdrawn from the coil. (4mks)
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(b) A transformer has 800 turns in the primary and 40 turns in the secondary winding.
The aternating e.m.f connected to the primary is 240V and the current is 0.5A.
(1) Determine
I the secondary em.f (2mks)

I the power in the secondary if the transformer is 95% efficient. (2mks)
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(i) Explain how energy lossesin atgaﬁéformer are reduced by having:
I asoft-iron core. Q@Q (2mks)
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I &Q} alaminated core. (1mk)
>
N Q
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é&e @ (1) Distinguish between thermionic emission and photoel ectric emission. (2mks)

(i) State one factor which affects the rate of each of the above types of emission.
Thermionic emission. (Amk)

Photoel ectric emission. (Amk)

(b) Sodium has a work function of 2.3eV. Given that: Planck’s constant h = 6.63 x 10°34JS,
velocity of light in vacuum, C = 3.0 x 10°m/s, 1 electron-volt (1eV) = 1.6 x 10" C and
mass of an electron, me = 9.1 x 10%%kg, calculate:

(1) its threshold frequency. (2mks)
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(i)  the maximum velocity of the phatdelectrons produced when the sodium is illuminated
by light of wavelength 5.0 x % m. (4mks)
&
R
@
"
2
R
.\’\.
N
QQ}%
N\ Q(a'
s
<
&
2
&
@*e (ili)  the stopping potential V, with the light of this wavelength. (2mks)

17. (@ State two advantages of using a Cathode Ray Oscilloscope (C.R.O) as a voltmeter over
the ordinary voltmeter. (2mks)

(b) An X-ray operates at 30000V and the current through it is 2mA. Given that the charge

of an electronis 1.6 x 10°C, h = 6.63 x 10°4JS, speed of light, C = 3.0 x 10°m/s,
calculate:-

(1) the maximum kinetic energy of the electrons when hitting the target. (2mks)
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(i)  thenumber of electrons hitting tla}e?érget per second.
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((/@ﬁ’) the minimum wavel ength of the X-rays emitted.
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18. @ A radioactive carbon-14 decays to nitrogen by beta particles as shown below.

14~ ¢ 0
6C—7N+y

Determine the values of y and y.

e
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(b) The graph below shows the activity (di s&,}n‘fégrations per minute) of a sample of
carbon-14 against the timein years. Q@Q
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(1) From the graph determine the half-life of carbon-14. (2mks)
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(i) A mass of 100g of carbon-14 de%a?é and the mass taken after 15000 years.
Determine the mass that rem%ﬁ%. (3mks)
%\
&
R
@
o~
2
R
.\\.
N
Q}%

(© Thefig@l?e below shows the cross-section of adiffusion cloud chamber used to detect radiation

from radioactive sources.
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State the function of the following:
I Alcohol. (Amk)
[l Solid CO,. (1mk)

Explain briefly how the diffusion cloud chamber can be used to detect and identify
alpha particles. (3mks)
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