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SENIOR FIVE END OF YEAR EXAMINATIONS, 2019

SUBJECT:  PHYSICS THEORY 
COMBINATIONS: 
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         Marks:


DURATION: 1 HOUR 30 MINUTES

INSTRUCTIONS:

1) Do not open this question paper until you are told to do so.

2) Answer all questions:  100 marks

     5) Use only a blue or black pen. 
S5 PHYSICS EXAM,2019 
ATTEMPT ALL QUESTIONS (100 MARKS)            

1) Multiple choice questions. For each sub question, select only the best 
    answer from the choices offered as a list  

     a) According to Bohr’s atomic model, when electron jumps from its 

        orbit to another orbit, energy is 

              1. emitted

              2. absorbed 

              3.1 and 2 

              4. remains constant   

                                                                                                   (1mark)

     b) According to Rutherford’s atomic model on whole atom. 

        Atom  

             1. is neutral
             2. has negative charge

             3. has positive charge
             4.is heavy

                                                                                                   (1mark) 
    c)Cathode rays are composed of 
              1. neutral particles 

              2. positively charged particles 

              3. negatively charged particles 

              4. photons

                                                                                                   (1mark)

       d) A black body is one that 
              1. transmit all incident radiations 
              2. absorbs all incident radiations 
              3. reflects all incident radiations 
              4. absorbs, reflects and transmits all incident radiations 
                                                                                             (1mark)

      e) What is Compton shift? 

              1. Shift in charges

              2. shift in amplitude 

              3. shift in radiation

             4. shift in wavelength  

                                                                                           (1mark)
2) a) What do you understand by the terms below  as used in Physics ?
         (i) Relativity                                                                     (1 mark)

         (ii) Special relativity                                                         (1 mark)
     b) State two postulates of special relativity                         (2 marks)
3) a) List the types of damped oscillations                              (3 marks)

    b) (i)How does damping force affect the amplitude of oscillations ? 

                                                                                          (1mark)
      (ii)When does resonance of a system occur?                         (1mark)

4) a)How does nuclear power plant function?                         (3marks)
    b) Does nuclear power plant produce greenhouse gases?

                Explain                                                                    (2marks)
5) a)What do AM, FM and PM stand for as the acronyms used in radio 

        communication?                                                              (3 marks)
    b) Identify any three advantages of cellular network            (3 marks)
6) a) What are  two factors on which the gravitational potential at a 

        point due to the gravitational field of the Earth depends. (2 marks) 

    b) Copy the following diagram and determine graphically the 
        direction of the electric field 
[image: image1.wmf]E

r

 at point M due to the charges q
        and -2q  placed respectively at point A and B. 
        M is a point on the perpendicular bisector of AB. 
        Charge q is positive.


[image: image2.png]2q

4cm

Eh

6cm




                                                                                              (3 marks)
7)a) State Newton’s law of gravitation                                    (2 marks)

   b) Prove that escape velocity for Earth is 1.119x104 m/s

       Mass of Earth is 5.98 x1024kg, its radius is 6.37x106 m and the 

       gravitational constant G=6.67x10-11 N m2/kg2                            (3 marks)
 8)a) What are the conditions for interference of light to occur?(2 marks)

     b) What should be the path difference between two light waves in
        order to produce 
           (i)destructive interference?                                            (1mark)

           (ii)constructive interference?                                         (1mark)

     c) A light falls on two slits 3 cm apart that are at a distance 

         of 1m from the screen. If they produce the sixth order bright line 
        1mm from the centre of the pattern, what is the wavelength of the
         light used?                                                                      (3 marks)
9) a) State three layers of the sun’s atmosphere                       (3 marks)

   b) Do the colours of the star have any significance? 
         Explain                                                                           (2 marks)

   c) Two stars, A of luminosity 1000 and B of luminosity 90 (both 

       relative to the sun) appear equally bright from Earth. 

        (i)Write the relation between the brightness, distance and 

                           the luminosity of a star                                 (1mark)
        (ii) How much further away is A than B (in relative terms)

                                                                                                (2 marks)
10) a) (i)What is meant by the term mechanical wave?              (2 marks)                            
         (ii)What do you understand by the term stationary wave?  
                                                                                                 (2 marks)                                         
    b) A progressive wave is represented by the equation 
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 where x and y are in metres and t is second

      Find (i) The amplitude of the wave                                       (1mark)
              (ii)The angular frequency                                            (1mark)
              (iii)The frequency of the wave                                      (1mark) 

              (iv)The wave number                                                    (1mark)
              (v)The wavelength of the wave                                      (1mark)
              (vi)The direction of the wave movement                        (1mark)  

11) Differentiate between analog signal and digital signal       (10 marks) 
12 ) a)A body of mass m executes simple harmonic motion .

      The potential energy, the kinetic energy and the total energy are

      measured as function of displacement y.

     (i)What do you understand by the term simple harmonic motion?

                                                                                              (2 marks)

     (ii)Write the expression as function of y of each of the following

         physical quantities related to the body executing simple harmonic

         motion 

           1) Kinetic energy of the body                                         (1mark)                                                                              

           2)  Potential energy of the body                                     (1mark)                                                                      
           3) The total energy of the system                                   (1mark)

  b) Which of the following statements is true or false? 

       (i)The kinetic energy is maximum when y =0                     (1mark)

       (ii)The total energy is zero when y=0                                 (1mark)

       (iii)The restoring force is maximum at the extreme positions 

                                                                                                (1mark)

        (iv)The potential energy is maximum when y is maximum 

                                                                                               (1mark)

       (v)The acceleration of the body is maximum at the equilibrium 

           position                                                                        (1mark)
13)a) How can you connect two dry cells 

          (i) in series?                                                                   (1mark)
          (ii) in parallel?                                                               (1mark)
     b) Five cells each with an emf of 2V and internal resistance 
        of 0.5 Ω are connected in parallel. Find 

         (i)the emf of the resultant battery                                   (1mark)

         (ii)the internal resistance of the resultant battery            (1mark)
     c) Use Kirchhoff’s laws to find the electric currents I1, I2, I3 through
        each resistor in the following circuit
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                                                           (6 marks)

14) a) The following phenomena prove that light can behave like either a
      particle or a wave: Reflection of light, refraction of light, interference
      of light, photoelectric effect, Compton effect   
      (i)What phenomena best prove that light is a particle instead of wave? 

                                                                                               (2 marks)

      (ii)What phenomena best prove that light is a wave instead of 
          particle?                                                                    (3 marks)                                                                                              

   b) When electromagnetic radiation with a wavelength of 350 nm
       falls on a metal, the maximum kinetic energy of the ejected electrons

       is 1.20 
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     (i)What is the frequency of this electromagnetic radiation?

        The speed of light in vacuum   is 3x108 m/s                     (2 marks)

     (ii)Determine the work function for this metal in joules then 

        in electron volts                   
       Planck’s constant h=6.626x10-34 kg m2/s or h=6.626x10-34 Js

                                                                                               (3 marks)
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