[bookmark: _GoBack]S.4 PHY 2 SOLUTIONS
1.	(a)	Acceleration due to gravity is the rate of change of velocity with
 time of a body falling freely under gravity. 		(01 mark)

	(b)	(i)  v	=	u  +  at   20	=	0  +  10a
		      a 	=	2 m s-2

		      F	=	ma	 F	=	800 ×2	=	1600 N

		(ii) Distance moved,  S  =  area under graph with time axis.
			s	=	½ × 10 × 20 + 55 × 20 + ½ × 5× 20
			s	=	100 + 1100 + 50 
			s	=	1250 m
(c)	(i) 
· Retardation is caused by frictional force between the object and the surface on which it moves. 
· This is because friction always acts in such a direction so as to oppose the relative motion between two surfaces in contact. 
	(ii) 
· As the high jumper flexes his knees, he takes longer to come to rest. 
· The rate of change of momentum is therefore lowered which leads to a small force to be exerted on his body. 
· He is therefore not hurt. 
· 

F  =  ma  	=		=	
(d)	(i) If no external forces act on a system of colliding objects, the
total momentum of the objects in a given direction remains
                         constant.
		(ii) mass of trolley, m  =  0.30 kg, velocity, v  =  20 m s-1
		
Momentum	=	m v 
				=	0.30 × 20  =  6 kg m s-1
2. 	(a)	(i) Amplitude is the maximum displacement of a particle from its
 rest position.
(ii) Frequency is the number of complete oscillations made per second.
	(b)	
· Fill a resonance tube with water held vertically.
· Place a vibrating tuning fork near its open end. 
· Open the tap so that water flows out as length of air column
increases until a loud sound is heard. Resonance is then said to occur.
	
(c)	(i) Velocity 	=	    =      =       =  360 m s-1
(ii) The factors are;
· Temperature of the air.
· Direction of wind





(d)	v  =  f   	=	   =     =  60 mIncident wave pattern 
Reflected wave pattern
Arrows
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(e)	
	







3.	(a)	Two methods of producing  electrons from metals:
· By heating the metal to a high enough temperature preferably in a vacuum;                                                            Thermionic emission.
· By shining light or an electromagnetic radiation of high enough frequency on a clean metal surface;                       Photoelectric emission.
(b)	(i) The electric field deflects the beam of electrons towards the
 positively charged plate.
(ii) The magnetic field deflects the beam of electrons along a
 circular arc in a direction showing negative charge/current according to Fleming’s left hand rule. 
(iii) The gravitational field has no effect on a beam of electrons.










(c)	(i) 
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Production of X-rays
· The low voltage a.c source connected to the cathode and the high positive potential of the anode are switched on.                                               The cathode heats up to high enough temperature and emits electrons by thermionic emission.
· The high positive potential of the anode accelerates the electrons towards the anode and the focusing cup focuses the electrons onto the tungsten target.
· On reaching the target the cathode rays are stopped and most of their kinetic energy is converted to heat, while the rest is converted to X-rays whose frequency/ or quality depends on the accelerating potential, and intensity depends on the low voltage potential. 
(ii) Hard X-rays are the ones with very short wavelength, high frequency and high penetrating power while soft X-rays are those with longer wavelength, lower frequency and less penetrating power.
(iii) Precautions:
· The staff working in X-ray unit should wear protective gear/shield made of lead to prevent unnecessary exposure to X-rays.
· The number of exposures to X-ray examinations at a particular part of a patient’s body should be limited to a recommended maximum safe value since over exposure may damage body cells.
· The parts of the patient’s body not under X-ray examination must be safely covered with lead protective shield.
 


4.	(a)	A ray of light is the direction of the path taken by light energy.
	(b)
(i) Power of accommodation is the ability of the eye to focus images on the retina for objects at different distances from the eye by automatic alterations of the focal length of the eye lens.

(ii) Long sightedness arises from the eye ball being too short leading to the formation of the image of an object at the normal near point N, behind the retina.
Short eye ball
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P is the eye’s own near point and it is further than N from the eye. The image of an object at P is formed on the retina. 

		(iii) 
The defect is corrected by use of a converging lens which converges the rays from the object at near point to take the direction so as to appear as if they are coming from P in order for the image to be formed on the retina.    
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(c)	(i)
· The incident and refracted rays are on opposite sides of the normal at the point of incidence and all three lie in the same plane.
· The ratio of the sine of the angle of incidence to the sine of the angle of refraction is a constant for a given pair of media.
	(ii)

		Use   =  n




			=	1.5   sin r  =    =    =  0.577
		r	=	35º
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		(iii)






	


QUESTION 5
	 (a)							
Charles’s states that: 
The volume of a fixed mass of a gas in directly proportional to the thermodynamic temperature provided the pressure is constant. 	 


	(01 mark)

	(b)	An experiment to verify Charles’s law.			

Thermometer
Conc. Sulphuric acid
Capillary tube
Gas column
Stirrer
mm scale
water
Heat














A column of a fixed mass of gas is trapped by an index of concentrated sulphuric acid in a capillary tube sealed at one end.

The tube is tied to a mm scale and placed in a beaker containing  water and a thermometer.

The initial temperature, T of the water and the volume, V of the gas column are measured and recorded.

The water is heated and after suitable intervals of time, the temperature of the water, T and the corresponding volume, V of the gas column are  measured and recorded. 

The values of  T and Volume V are recorded in a suitable table.


	V()
	T(o C)

	






	


 
A graph of Volume, V and temperature, T is plotted.

V[mm3)
T(oC)
-273oC 









The straight line graph of constant gradient verifies that the volume of a fixed mass of a gas is directly proportional to the thermodynamic temperature provide the pressure is constant.

	(06 marks)

	(c)											



		



				

	(02 marks)

	(d)
(i)	The heating element is placed at the bottom of the kettle in order to facilitate the heat transfer by convection in the water.
(ii)	The kettle has a shiny silvered surface which minimizes heat loss to the surroundings by radiation.
(iii)The lid is made of plastic material to minimize heat loss by conduction. In addition, it reduces heat loss by evaporation.
	

(01 mark)

(01 mark)


(01 mark)

	(e)

		

		

		







	(04 marks)



QUESTION 6
	(a)	
The law of charges states that:
Unlike charges attract, like charges repel each other,							
	(01 mark)

	(b)	Charging a gold leaf electroscope negatively by induction.













Electron flow







A positively charged rod is brought near the cap of the uncharged GLE.
This cause electrons to flow from the brass plate and the leaf towards the brass cap,




Electron flow from the earth via earth connection










			


With the positively charged rod still in position, the brass cap is momentary earthed. 
Electrons flow from the earth via the earth connection to neutralize the charge on the plate and leaf and the leaf collapses.













The earth connection is broken and the positively charged rod is also removed.

The GLE will be left with a net negative charge, since it has gained electrons from the earth.

	(05 marks)

	(c)	
























The positively charged rod induces a negative charge at the sharp end of the pin and a positive charge at its opposite end as well as the brass plate and leaf of the GLE.
Point action then takes place at the sharp end of the pin, leading to ionization of the air around it.
The negative ions are attracted to the positively charged rod and neutralize it.
The positively charged ions are attracted to the sharp point and GLE causing leaf divergence. The GLE becomes positively charged 
(d)	(i)	Polarization 	 is the formation of hydrogen gas at the positive electrode . The hydrogen bubbles insulate the positive electrode from the electrolyte  and this increases the internal resistance of the simple cell,

	(04 marks)












(02 marks)


	(ii)	Polarization in a simple cell can be minimized by introducing a depolarizing agent like manganese (iv) oxide that oxidizes the hydrogen to water. 					


	(01 mark)

	(e)A
S
3 Ω
6 Ω
1 Ω

















  is the ammeter reading.
	(03 marks)



QUESTION 7
	(a)	Magnetic saturation occurs when all the dipoles in the 	different domains have been made to face in the same 	direction and the material has achieved its maximum 	magnetic strength.
	(01 mark)

	(b)N
S
X
Soft iron ring 
Soft iron ring 

N
S

X


Magnetic shielding is when magnetic field lines are prevented from reaching a certain region.
Magnetic shielding is achieved by placing a soft iron ring in the path of a magnetic field such that the field lines are concentrated to pass through the ring, preventing them to reach region  X found inside the ring.

	(03 marks)

	(c)	magnetic field patterns resulting from two straight 	conductors placed vertically near each other	carrying   a 	current in:
(i)	the same direction.					
						



	(01mark)






	(ii)	(ii)	opposite directions.						

	(01 mark)
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When switch K is closed, current flows through the coil situated in the magnetic field of the two pole pieces.
Each of the sections PQ and RS of the coil experiences a force whose direction is given by Flemming’s left hand rule.
The two forces form a couple causing the coil to rotate.
When the coil reaches the vertical position, the commutators break contact with the carbon brushes. At this point no current flows through the coil and no forces act on the coil. The coil rolls over by virtue of its momentum.
After the vertical position, the commutators interchange contact with the carbon brushes and the direction of the current in the coil is reversed. This ensures that the direction of rotation of the coil is maintained.			
	(05 marks)

	(ii)	Two ways in which the power generated by the 		d.c. motor may be increased.
1. Increasing the number of turns of the coil.
2. Strengthening yhe magnetic field.
3. Increasing area of the coil.
4. By winding the coil on a soft magnetic material.
5. By increasing the current flowing in the coil.
	(02 marks)

Any 2 pts.

	(e)			


Potential difference:


.

	(03 marks)





PHY 2 GUIDE	Page 1

image2.wmf
(

)

t

u

v

m

-


oleObject3.bin

image3.wmf
t

mu

mv

-


oleObject4.bin

image4.gif




image5.wmf
l


oleObject5.bin

image6.wmf
Þ


oleObject6.bin

image7.wmf
l


oleObject7.bin

image8.wmf
f

v


oleObject8.bin

image9.wmf
6

8

10

5

10

3

´

´


oleObject9.bin

image10.png
4

Focusing cup

Tungsten Target

Vacuum,

Anode

Cooling fins

Lead shield

Highp.d

Cathode rays

=

X-Rays

Filament
(cathode)

Lowac
voltage




image11.wmf
r

i

sin

sin


oleObject10.bin

image12.wmf
r

sin

60

sin

0


oleObject11.bin

image13.wmf
Þ


oleObject12.bin

image14.wmf
5

.

1

60

sin

0


oleObject13.bin

image15.wmf
5

.

1

866

.

0


oleObject14.bin

image16.gif




image17.gif




image1.wmf
Þ


oleObject1.bin

oleObject2.bin

