S.4 HOLIDAY WORK

PHYSICS PAPER 2

Instructions to Candidates:

Attempt any five questions:

Where necessary assume:

Acceleration due to gravity


=
10ms-2
Specific heat capacity of water   

=
4200 JKg-1k-1
Specific heat capacity of copper

=
400JKg-1k-1
Speed of sound in air



=
330ms-1
Velocity of electromagnetic waves

=
3.0 x 108ms-1
Turn over 

1. a)  State Newton’s laws of motion.                                                        (3 marks)

b) A car accelerates uniformly from rest for 30 seconds with an acceleration of 2ms-2  

It then travels at a constant speed for 1.5 minutes before being decelerated uniformly to rest in a further 10 seconds.                                                       (2 mks)

          Sketch a velocity – time graph of the motion and find:

          i)  the maximum speed of the car   (1 mks)     ii)  the total distance traveled. (2 mks)

         iii) the average speed for the whole journey.                                                   (2 mks)

c) i)  Define momentum of a body                                                                      (1 mk)

ii) state the law of conservation of momentum.                                              (1 mk)    

d) A bullet of mass 6g travelling at 120 ms-1 penetrates deep into a fixed target and is brought to rest in 0.01 seconds.  Find;

i)  how deep the bullet moves into the target                                                 (2 mks)

ii) the force exerted on the bullet                                                                   (2 mks)

2. Define the following terms as used in machines.

    a)  i)  Mechanical advantage (1 mk)   ii)  Velocity ration  (1 mk)   iii)  efficiency (1mk)

   b) i) Give two reasons why machines are never efficiency.                              (2 mks)

       ii) How can one improve on the efficiency of a machine?                            (1 mk)

c) Describe an experiment to investigate how the efficiency of a block and tackle pulley system varies with the load it is used to lift.  What results would you expect from the experiment?                                                                                  (5 mks)

d)  A block and tackle pulley system with a velocity ratio of 5 and 60% efficiency is 

     used to lift a load of mass 60 Kg through a vertical height of 2 metres.

    i)  What effort must be exerted?                                                                 (1 mk)

    ii) How much work is done in lifting the load?                                          (1 mk)

    iii) How much energy is wasted?    Give one reason.                                 (3 mks)

3. a) i)  Explain the phenomena of dispersion as applied to white light.         (4 mks)

       ii) Draw  a ray diagram to show how a pure spectrum may be obtained. (4 mks)

          iii) Distinguish between secondary and primary colour.  Give one example of each.

                                                                                                                              (4 mks)

b) Name the colour that would be obtained when the following coloured lights are mixed;

i)  green and red                              ii)  cyan and red.                             (2 mks)

c) Explain why an object illuminated by white light appears;

i)  coloured                                     ii)  Black.                                         (2 mks)

4. a)  With the aid of a labeled diagram, describe an experiment to show the relationship 

         between the volume and temperature of a fixed mass of mass at atmospheric 

         pressure.                                                                                                         (6 mks)

b) A cylinder with a movable piston contains 0.1 m3 of air at a temperature of 27oC.  Calculate the volume of the gas if it is cooled to –73oC at constant pressure.(3mks)

c) Define the term specific heat capacity.                                                          (1 mk)

d) A copper block of mass 200g is heated to a temperature of 145oC and then dropped into a copper calorimeter of mass 250g which contains 300 cm3 of water at 25oC.

i) Calculate the maximum temperature attained by the water.                     (4 mks)

         ii) Sketch a graph to show the variation of the temperature of water with time. (2)

5. a) i)  Distinguish between a primary cell and a secondary cell.                       (2 mks)

       ii) Mention four ways of caring and maintaining a secondary cell.               (4 mks)

   b) i)  Draw a well labeled diagram of a dry (Leclanch’e) cell.                         (3 mks)

       ii) How is polarization overcome in a dry cell?                                            (1 mk)

c) Four resistors are connected across a 12V battery, of negligible internal resistance as shown in the figure below.             

         i) Determine the reading of the ammeter  A                                                (3 mks)

        ii) the p.d across the parallel combination of resistors.                                 (2 mks)
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d) Name one instrument that turns chemical energy to electrical energy.        (1 mk)

6. a)  State the law of electrostatics.                                                                       (1 mk)

b) Describe how two identical metal balls may be charged positively and negatively simultaneously by induction.                                                                   (5 mks)

c) i)  Draw a labeled diagram of a gold leaf electroscope.                             (3 mks)

   ii) How can an electroscope be used to test whether a material is an insulator or a 

       conductor?                                                                                                (2 mks)

d)  Explain how a lightening conductor protects a building.                          (5 mks)

7. a) i)  What are Cathode rays?                                                                          (1 mk)

       ii) Give three differences between cathode rays and x-rays.                        (3 mks)

    b) i) Draw a well labeled diagram of a cathode ray oscilloscope                    (4 mks)

        ii) Outline the production of cathode rays.                                                  (3 mks)

c) i)  Define the term radioactivity                                                                 (1 mk)

ii) A radio active substance   238X  decays by emitting 4 alpha particles and 5 beta 

    particles.                             92      

    Find the mass number and atomic number of daughter nuclide.             (2 mks)

d) A radioactive material has a half life of 4 hours if after 24 hours 0.5g remains.  Calculate the initial mass of the material.                                                    (2 mks)

8. a)  Give two differences and two similarities between sound waves and light waves.

                                                                                                                               (4 mks)

b) With the aid of a well – labeled diagram describe a simple experiment to demonstrate that sound requires a material medium for its transmission.   (5 mks)

c) i)  Explain why an open pipe is preferred to a closed pipe when used in producing 

         different notes.                                                                                            (3 mks)

       ii) The frequency of the 3rd Harmonic in a closed pipe is 280 Hz.  Find the length of 

            the air column in the pipe.                            

9.a)
briefly explain with the aid of a simple diagram why a convex mirror is preferred to a 

plane mirror for use as a driving mirror.


b)
State any two uses a glass prisms.

c)
Draw a labeled diagram of a projector and state the use of each of its salient parts.

d)
An object of height 5cm is placed at 20cm from a concave lens of focal length 

15cm.Using the graphical method, find the 


i)  position of the image formed.


ii) magnification produced and state the nature of the image formed.

10.a.(i)

What is a wave?

ii)
Distinguish between mechanical and electromagnetic waves and state four 


examples of each.

iii)
Classify the following as either transverse or longitudinal waves;


light, ripples,sound waves, and  radiowaves.

b) Show that the  speed V of a wave of frequency f and wavelength λ is given by  
[image: image1.wmf]l

f

V

=

.

c) The figure below shows a transverse wave in motion


     displacement


                                                     0.01            0.02          0.03            0.04


6cm 
 0







       Time(s)  


i)
State the amplitude and period of the wave.



ii)
Given that the wavelength of the wave is 0.5m, calculate the speed of the 




wave.


d)
A popular radio station in Kampala broadcasts its signal at a frequency of 



88.3MHz. Calculate the wavelength of its signal.  END
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