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SECTION A ( 25 MARKS)
1. (a) In a certain pin-hole 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.									  (2 marks)
…………………………………………………………………………………...................................…………………………………………………………………………………................................................................…………………………………………………………………………………........................................……………………………………………………………………………...............
( b ) State one main advantage of taking photographs with a pinhole camera.            (1 mark)
………………………………………………………………………………….....................................
………………………………………………………………………………….....................................
2. Figure 1(a) shows a positively charged electroscope. A negatively charged conductor and an uncharged conductor is brought close to the cap in turns as in (b) and (c). It is observed that the divergence of the leaf falls in both cases.	[image: ]

Explain the two observations								(2 marks)
…………………………………………………………………………………...............................
…………………………………………………………………………………...............................
………………………………………………………………………………..................................
…………………………………………………………………………………...............................
…………………………………………………………………………………...............................
3. State the condition that can cause an electric current to accidentally flow through a path of
extremely low resistance and avoid the path of the load.			(1 mark)
…………………………………………………………………………………...............................
…………………………………………………………………………………...............................
4. Figure 2 shows an incomplete circuit that can be used to produce consequent poles for a U shaped magnet. Complete the diagram so that sides A and B are both north poles.	
( 2 marks)
 (
A
B
)






Figure 2
	
5. An incomplete ray from an object is reflected as shown in Figure 3. Complete the ray and using one other ray, locate the position of the object.				( 3 marks)
[image: ]
Figure 3
		

6. State the right hand grip rule for a straight conductor.		                            ( 1mark)
…………………………………………………………………………………...................................…………………………………………………………………………………................................................................……………………………………………………………………………
7. A girl shouts and hears an echo after 0.6 seconds later from a cliff.  If velocity of sound is 330m/s, calculate the distance between her and the cliff.                           ( 3 marks)
…………………………………………………………………………………...................................…………………………………………………………………………………................................................................……………………………………………………………………………..
8. Thediagram in Figure 4 shows a wavemoving in a medium with a velocity of 3000m/s. Determine the wavelength of the wave.					(3marks)
[image: ]
						Figure 4
…………………………………………………………………………………...................................…………………………………………………………………………………................................................................…………………………………………………………………………………........................................……………………………………………………………………………...............

9. Figure 5 shows a potential barrier formed in a p-n junction of a semionductor.

[image: C:\Users\ADMIN\Pictures\Screenshots\Screenshot (78).png]
						Figure 5
	Explain how this barrier is formed.							(2 narks)

……………………………………………………………………………................................................................…………………………………………………………………………………......
..........…………………………………………………………………………….............................
..........…………………………………………………………………………….............................
10. State one use of UV rays in hospitals.							(1 mark)
……………………………………………………………………………................................................................…………………………………………………………………………………......
11. The graph in Figure 6 shows a photocellwith the pointer of the milliametershowing a deflection..Withoutchanging the size of the aperture or source of light, state one otherway in which the deflection on the milliametercanbeincreasedfurther.
(1 mark)

[image: ]
				Figure 6
……………………………………………………………………………................................................................…………………………………………………………………………………......
12. The earth pin in a three pin plug shown in figure 7is usually longer so as to open the shutter for the neutral and live pins.
[image: ]

Figure 7

(i) State one otherreasonwhy the earth pin ismade longer.			(1 mark)

……………………………………………………………………………................................................................…………………………………………………………………………………......
(ii) An immersion heater rated 2000W is used for 10 minutes 8 times per day. What is the cost of running this heater for 30 days. The cost of electricity is kShs 22.22 per kWh.
(2 marks)
..........…………………………………………………………………………….............................
..........…………………………………………………………………………….............................
..........…………………………………………………………………………….............................
				SECTION B ( 55 MARKS)
13. (a) State Faraday’s Law.								(1 mark)
..........…………………………………………………………………………….............................
..........…………………………………………………………………………….............................
..........…………………………………………………………………………….............................
(b) When the switch in Figure 8is closed, the galvanometer shows a reading and then returns to zero.  When the switch is then opened, the galvanometer shows a reading in the opposite direction and then returns to zero.  	
[image: ]
			Figure 8
(i) Explain these observations. 							(3mks)
……………………………………………………………………………................................................................…………………………………………………………………………………..............................……………………………………………………………………………................................................................…………………………………………………………………………………..............................……………………………………………………………………………................................................................…………………………………………………
(ii) State why the deflection is higher when the switch is opened.		( 1 marks)
……………………………………………………………………………................................................................………………………………………………………………………………………………………………………………………………………………………………………….
(iii)  State one other way in which the deflection in the secondary coil can be made higher.
( 1mark)
……………………………………………………………………………................................................................………………………………………………………………………………………………………………………………………………………………………………
(c) A transformer has 10,000 turns on its secondary coil and 100 turns on its primary coil. An alternating current 5.0A flows in the primary circuit when it is connected to a 12V a.c supply. 
(i) Determine the current in the secondary if the transformer is 90% efficient. 
( 4marks)
……………………………………………………………………………................................................................…………………………………………………………………………………..............................……………………………………………………………………………................................................................………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………
(ii) State how hysteresis loss can be minimised in transformers.		(1 mark)
……………………………………………………………………………................................................................…………………………………………………………………………………..............................………………………………………………………………
14. (a) Describe how the set up in Figure 9 can be used to verify Ohm’s law.		(4 marks)
[image: ]	
					Figure 9
	……………………………………………………………………………………………………..
...................................................................................................................................................................................................................................................................................................................... 
...................................................................................................................................................................................................................................................................................................................... 
……………………………………………………………………………………………………..
(b) A cell drives a current of 1.2A through a 2.8 Ω resistor. When it is connected to 1.6Ω 
[bookmark: _GoBack]resistor, the current that flows is 2.4 A. Find the E.m.f (E) for the cell and Internal resistance (r) for the cell. 										(3 marks)
...................................................................................................................................................................................................................................................................................................................... 
......................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................
c) The graph below shows the relationship between the reciprocal of current against resistance in a circuit containing one cell. The relationship between E.M.F, internal resistance, external resistance and current is given asE = Ir + IR




(i)  	Write the equation in the form of  Y = mx + C				(2mks)
..................................................................................................................................................................................................................................................................................................................... 
...................................................................................................................................................................................................................................................................................................................... 
...................................................................................................................................................................................................................................................................................................................... 

(ii)  Determine the E.M.F and internal resistance of the cell				(4 marks)
..................................................................................................................................................................................................................................................................................................................... 
........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... 

15. (a) The diagram in figure 10 shows a cathode ray oscilloscope.
[image: ]
(i) Identify the part labelled B and state its function.					(2 mks)
..................................................................................................................................................................................................................................................................................................................... 
......................................................................................................................................................................................................................................................................................................................
(ii) Explain why the Anodes are at different potentials.				(2 mks)
..................................................................................................................................................................................................................................................................................................................... 
......................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
(b) A voltage varying signal applied to the X – plates of a C.R.O produces a saw tooth voltage shown in Figure 11.
[image: C:\Users\ADMIN\Pictures\Screenshots\Screenshot (81).png]
				Figure 11.
(i) State the name of the special circuit used to produce the varying signal.              (1 mark)

...........................................................................................................................................................

(ii) Explain what is observed on the screen if the time of sweep is reduced to say 10ms/cm								  (2mks)
..................................................................................................................................................................................................................................................................................................................... 
...................................................................................................................................................................................................................................................................................................................... 
(c) The diagram in figure 12 shows a simplified structure of an X-ray tube.
[image: ]

					Figure 12

	(i) State the functions of the resistors R1 and R2			(2 mks)
..................................................................................................................................................................................................................................................................................................................... 
........................................................................................................................................................... 
(ii) Explain why the target is made of tungsten.					( 1 mk)
..............................................................................................................................................................................................................................................................................................................
(iii) State the wave property of X – rays used in crystallography.			(1 mark)
....................................................................................................................................................................................................................................................................................................................
16. (a) i. Define Critical angle.								(1mk)
.................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
(ii) State the two conditions necessary for total internal reflection to occur.	(2 marks
.................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
b) Figure 13 shows a ray of light passing through a glass prism of refractive index 1.5. Complete the path for the ray of light.								(3 marks)

[image: ]
					Figure 13
c)The diagram in figure 14 shows a virtual image formed by a diverging lens. 
    (i) Using ray diagrams. Locate the position of the object.				( 3 marks)
	[image: ]
						
Figure 14
(iii) An object is placed 5 cm infront of a diverging lens focal length 20 cm. Calculate the 
distance of the image from the lens and the magnification		( 4 marks)
...........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
...........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
17. 

a)Radium  disintegrates into a new stable element lead  as shown in the equation below.


	(i) Determine the number of alpha and beta particles released.			( 3 marks)
...........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
…………………………………………………………………………………………………….
(ii) The set up in figure 15 shows an expansion cloud chamber used to detect radiation.
Explain how it works.								( 3 marks)



[image: ]
	
					Figure 15
………………………………………………………………………………………………………………………………………………………………………………………………………….………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………….………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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‘The greater the potential difference between the anodes A, and A, the groater the electric field
intensity and therefore the greater the degree of focusing. This p.d. can be varied at P o produce
the desired degree of focusing. This potential divider s the focusing knob on the control pancl.

The Grid

The cathode is surrounded by a hollow cylinder, the grid, which has a small hole at the end, see
figure 7.6. This cylinder is at a smail negative potential relative to the cathode. It is used to
control the intensity of the beam in that when the grid is made less negative, more electrons
cross over and when made more negative, the number of electrons crossing over to the screen
is cut down. The grid therefore controls the intensity of the beam and hence the brightness of
the spot on the screen. The brightness knob controls a potential divider, which varies the p.d.
between the grid and the cathode.

Deflection System

Vertical Deflection

Figure 7.9 shows the effect of electric field on the beam. When the beam passes between
uncharged horizontal plates, it strikes the screen at A. The beam is therefore not deflected.
When the switch is closed, the plates become charged and the beam is atracted towards the
positive plate Y. It is deflected to hit the screen at B.

Electron
beam

Fig. 7.9: Vertical deflection

If the polarity of the plates is reversed, the spot will shift to C through A. If the reversals of the
polarity are sustained, the spot will shift from B to C and back at the frequency of the reversals,
‘With an alternating voltage, the spot moves up and down in accordance with the instantaneous
voltage at the frequency of the a.c. If the frequency is high enough, a vertical line is obscrved
rather than moving spot, due to persistence of vision. Since the plates cause deflection in the
vertical direction, they are called Y-plates.

‘The signal is fed in through the Y input terminal.

Horizontal Deflection

When plates are arranged as in figure 7.10, the beam of electrons is deflected horizontally
across the screén from point M to N and back, as the polarities are reversed. Since the deflection
is horizontal, the plates are referred to as X-plates.

Sign in -
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- N
Fig. 7.10: Horizontal deflection
In the CRO, a voltage varying as in figure 7.1 is applied to the X-plates from a special circuit
known as the time base.
+
Sweep _ Flyback
\\
o >
Time
73
18
Fig. 7.11: The time base circuit ~
The voliage increases uniformly to a peak (sweep) and then drops suddenly (flyback). As the v

voltage rises, the spot moves horizontally at a uniform speed until the peak voltage is reached.
The time base voltage then drops suddenly to a maximum negative value, this causing the spot
to fly back to the starting point at the other end of the screen. The voltage builds up again and c
the process is repeated in subsequent cycles.

The sweep of the spot across the screen can be adjusted using the time base control @
knob which operates the frequency of the time base voltage. The higher the frequency, the
shorter the time of sweep. Typical values are 10 ms/cm and 100 ms/em.

When the time of sweep is long (low time base frequency), the spot moves slowly acrdss ®
the screen, see figure 7.12 (a). The eye can foliow the spot as it crosses the screen. If the
frequency is now raised to reduce time of sweep to, say 10 ms/cm, the movement of the spot
gives a permanent trace of a horizontal line across the screen, sce figure 7.12 (b) Q
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