SEETA HIGH SCHOOL –MUKONO

A’LEVEL PHYSICS SEMINAR P510/2 14TH, JULY, 2018
SECTION A (GEOMETRICAL OPTICS)
1(a)
(i)
Define the term critical angle.




(1 mark)


(ii)
Monochromatic light is incident from air onto the plane surface 



of an optical fibre, having the core glass of refractive index 1.40 and 



the cladding glass of refractive index 1.20. Determine whether 


 

the light signal will be propagated along the fibre or not.

(3 marks)

(b)
Explain how a secondary rainbow is formed.



(3 marks)

(c)
(i)
What is meant by angular magnification of an optical instrument.












(1 mark)


(ii)
A girl is looking at a beetle with a magnifying glass of focal length 



5.0 cm. She wants to see an upright enlarged image at a distance 



of 25 cm with her eye very close to the instrument. What should 



be the distance between the magnifying glass and the beetle? 




Determine the angular magnification of the instrument.

(4 marks)

(d)
(i)
Describe the instrument and mode of operation of a slide 




projector.







(5 marks)


(ii)
A slide projector has a lens of focal length 12.0 cm. Each slide is 



24 mm by 36 mm. if the screen is 5.0m from the projector. 




Determine the size of the screen.




(3 marks)

2. a) 
Define the term refractive index of a material. 



(1 mark) 

b)
 (i) Describe an experiment to measure the critical angle of a glass prism of known refracting using a prism spectrometer.                                                                    (5 marks)

(ii) State with reasons, which colour of the spectrum is least deviated in a glass prism.
 (2 marks) 
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Figure 1 above shows a glass block 8cm thick placed in a liquid of refractive index 1.42. When a ray of light is incident on the glass at 50°, the lateral displacement in the glass is 1.76cm. Find the refractive index of glass. 


(3 marks)
c) i)  Define a focal plane of a lens                                                                 
   (1 mark)
  (ii )Describe an experiment to determine refractive index of a small quantity of a liquid using a biconvex lens 






(5marks)
  iii) A Plano convex lens of refractive index 1.62 is floated on the surface of mercury in a dish with the plane surface in contact with the mercury. The image of the pin coincides with the pin when it is 20.0cm from the lens. The lens is now reversed and floated with the curved surface in contact with mercury and the point of coincidence between the pin and its image obtained. Calculate the new position of the pin 


(3 marks)
SECTION B (PHYSICAL OPTICS)
3. a) (i) Define the terms amplitude and wavelength as applied to waves                   (2 marks)

      (ii) The equation of a stationary wave is given by 


[image: image8.bmp]
Write the equations of the progressive waves which combine to form the above stationary wave and determine the distance between antinodes
(3 marks)

b) 
(i) Define the term beats                                                                                               (1 mark)

    
(ii) Describe an experiment to determine the frequency of a note using beats 
(3 marks)
                            

 c) 
(i) With the help of a diagram, distinguish between a fundamental frequency and an overtone with reference to a string 




(3 marks)            

(ii) 
The mass of the vibrating length of sonometer wire is 1.20gm and it is found that a note of frequency 512 Hz is produced when wire is sounding its second overtone when plucked in the middle. If the tension of the wire is 100N, calculate the vibrating length of wire.






(3 marks)
(d) 
Describe an experiment to show the variation of the frequency of sound produced by a vibrating string and its mass per unit length. 

  (5 marks)
4. (a)
(i)
Distinguish between harmonics and overtones in musical instruments. 











(2 marks)

(ii)
A pipe of length 0.08 m open at both ends is sounded at its fundamental note resonates with 0.500 m a plucked long wire of diameter 0.34 mm made of a material of density 8.80 × 10 3 kg m – 3  fixed at both ends and vibrating at its 3rd harmonic when subjected to a tension of 150 N. determine the end correction of the pipe.

(speed of sound in air is 330 ms – 1 )




(3 marks)

(b)
(i)
What are beats?






(1 marks)


(ii)
Explain how beats are produced.



(3 marks)


(iii)
Describe an experiment to determine the unknown frequency of a 

source of sound waves.





(4 marks)

(c)
(i)
Define the term Doppler effect.



(1 mark)

(ii)
Derive an expression for the apparent frequency of the sound waves heard by the observer moving at a velocity u, from a source of sound emitting waves of frequency f, and moving at a speed c, if the source of sound and the observer are both moving away from each other in a straight path. 


(3 marks)

(d)
A child swinging on a swing hears sound waves of a whistle that is blown from directly in front of her. At the bottom of her swing when she is moving towards the whistle she hears a high pitch and at the bottom of her swing when she is moving away she hears a lower pitch. The higher pitch has a frequency that is 5.0% higher than the lower pitch. What is the speed of the child at the bottom of the swing?










(3 marks

5. (a)
(i)
What is un polarized light?





(1 mark)

(ii)
Describe how the concentration of sugar can be determined using a source of un polarized light. 







(5 marks)

(b)
(i)
Define the term Diffraction of light waves?


(1 mark)


(ii)
What two factors determine the extent of diffraction of the waves?












(2 marks)

(c)
(i)
Explain with the aid of a diagram interference by division of amplitude.











(3 marks)

(ii)
Two glass slides 4.0 cm long touch each other at the edge and separated by a piece of paper 0.02 mm thick at the other, so as to make an air wedge between them. If the wedge is illuminated with light of wavelength 589 nm, Calculate the separation of the bright interference bands produced and determine their number.


(4 marks)

(d)
(i)
State Huygens’s principle.





(1 mark)

(ii)
Use Huygens’s principle to derive an expression for the critical angle c , for a ray of monochromatic light moving from medium 1 at a velocity v1 to medium 2 at a velocity v2 of respective absolute refractive indices n1 and n2.




(3 marks) 
SECTION C (MAGNETISM AND A.C s)
6. (a)(i) Write down an expression for the force exerted on each of the two 

straight parallel wires each of length L carrying currents I1 and I2 respectively and placed a distance, d metres apart in a vacuum.





(1 mark)

(ii)
The figure 2 shows a drinking straw PQ of negligible weight 
and length 30.0 cm suspended at its 10.0 cm mark using a piece of thread tied to a fixed support. A bead of mass 50 mg is at end P while a straight horizontal wire W of length 19.62 cm carrying a current of 2.0 A is attached at the other extreme end Q. an infinitely long horizontal straight wire X placed on the floor parallel to A carrying a current of 30.0 A in the same direction sets the system in a horizontal equilibrium. Determine the value of distance y and the tension in the thread.
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Determine the distance, y and the tension in the thread for which the system is in equilibrium.









(4 marks)


(b)
(i)
Define the word magnetic torque.




(1 mark)

(ii)
A rectangular coil of wire of N turns and area A is freely pivoted about an axis through the mid-point of its shorter side and held with its plane initially parallel to a uniform magnetic field of flux density B. If a current I, flows in the coil, derive an expression for the torque experienced.





(4 marks)
(c)
(i)
What is meant by angle of dip?




(1 mark)


(ii)
Describe an experiment to determine the angle of dip.
(6 marks)

(d)
The figure 3 shows a simple lever system balanced horizontally when a bar magnet hangs at the one of the free ends. When switch K is closed, the pointer shifts from 0 to – 10 scale units. Explain the observation and state the polarity of the magnet.









(3 marks)
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7. a) i) State the laws of electromagnetic induction 



( 2marks)

ii) Describe an experiment to verify lenz’s law of electromagnetic induction 
(3 marks)

b) i) With the aid of a diagram describe the working of a dynamo.                            (5 marks)
    ii) A rectangular coil of wire of 10 turns and measuring 30cm x 40cm is rotated at a constant speed of 600 revolutions per minute in a magnetic field of 0.1wbm-2 about an axis perpendicular to the magnetic field as shown


Calculate the induced e.m.f when the plane of the coil makes 30o with B.
(2 marks)
c) What is meant by the following terms? 

i) Self induction 








(1 mark)
ii) Mutual induction 








(1 mark)

d) In the diagram above A and B are two identical bulbs each rated at 2.5W. L is an inductor coil of large inductance and R is a rheostat.

i) Explain what is observed when R is adjust to have the same resistance as L and  Switch K is first closed and then opened. 






(4 marks)










ii) Sketch a graph of current through the resistor and the inductor against time on the same axes                                                                                                                                  
  ( 1 mark)
iii) State one application of self induction 





(1 mark)
8 . (a)
(i)
Define root mean square value of alternating current.

(1 mark)

(ii)
An alternating current I = I0 sin 2πf t  is passed through a resistor of resistance R ohms. Show that the mean power dissipated in the resistor is given by 0.50 I02 R.(3 marks)

(b)
An inductor having a resistance, R and reactance X is connected to an a.c. source of e.m.f. V = V0 sin 2πf t .


(i)
Distinguish between the two underlined terms.  

(3 marks)


(ii)
Derive an expression for the current flowing through the inductor.(3 marks)

(iii)
Sketch graphs of Voltage and Current in the inductor against time on the same axes.











(2 marks)

(c)
A 150 mH inductor is connected in series with a variable capacitor which can be varied between 500pF and 20pF. Determine the range of frequencies for which the circuit can be tuned.









(4 marks)

(d)
Explain why in a reactive circuit the current flowing;


(i)
leads voltage in a capacitor by [image: image5.png]


.



(3 marks)


(ii)
lags behind voltage in an inductor by [image: image7.png]


.


(3 marks)
SECTION D (ELECTROSTATICS AND CURRENT ELECTRICITY)
9. (a) 
Describe Faraday’s ice-pail experiment and discuss its significance.  (5 marks)

 (b)
 Sketch a graph of,

 (i) electric potential,







(ii) electric field intensity against distance for a charged parallel plate capacitor whose separation of the plates is constant. 




(2 marks)
(c)  Use a simple atomic model to explain the effect of inserting an insulating material between the plates of the capacitor in (b) above.




(4 marks)

 (d)(i) Describe the energy changes which occur when a capacitor is being charged from a battery.









(2 marks)

 (ii) Sketch a graph of current against time during the charging of a capacitor.
(1 mark)

(iii)Explain how you would use the graph in d(ii) to find the charge on the plates of the capacitor.









(1 mark).

e)

Find the energy stored in the 6μF capacitor in the above circuit, when it is fully charged.








(5 marks).

10 (a)
(i)
Define electric field intensity and electric potential difference.(2 marks)

(ii)
Write an expression that relates the two terms in (a) (i) above.
(1mark)

(b)
A sharp pin is placed on the cap of a negatively charged gold-leaf electroscope and left for some time.



(i)
State what is observed.




(1mark)



(ii)
Explain your observation.




(3marks)

(c)
Describe a simple experiment to determine the sign of charge on a body using a gold-leaf electroscope.






(4marks)

(d)
State Coulomb’s law of electrostatics.




(1mark)


(e)
       

                                                                          

Two point charges P and S of +17C and +9C respectively are placed in a vacuum at a distance of 20cm apart. When a third point charge, R, is placed mid-way between P and S, the net force on S is zero. Calculate the


(i)
charge on R.






(4marks)



(ii)
 electric potential energy of charge R.


(4marks)

11. a (i) State Kirchhoff’s laws 






 (2 marks)                                                                                                                     
            (ii) Find the potential of point Y relative to point X in the circuit below    (3 marks)                                        

(a) (i) Define the term internal resistance of a cell 



 (1 mark)                                                                           

(b) (i) Describe an experiment to determine the internal resistance of a cell using a potentiometer. 







    (5 marks)
(ii)  Cells A is connected across a slide wire OS by two sliding contacts x and y as shown. 

The slide wire is 1.0m and has a resistance of 12Ω. With Oy = 75cm and Ox = 50cm, the voltmeter reads 1.2V  If Y is moved to touch the end of the wire at S, the value of Ox which gives  the voltmeter a reading of 1.10 V is 60.0 cm. Calculate the internal resistance and the e.m.f of cell A.  





  (3 marks)
(c)  (i) Explain why temperature coefficient of a metal is positive           
 (3 marks)                                    
(ii) An electric heating coil is connected in series with a resistance of XΩ across the 240V mains, the coil being immersed in a 1 kg of water at 20°C. The temperature of water rises to boiling point in 10 minutes. When a second heating experiment is made with the resistance X short – circuited, the time required to develop the same quantity of heat is reduced to 6 minutes. Calculate the value of X.     


    (3 marks)                                                                                                      
END
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