COMPREHENSIVE ASSESSMENT 2019 

 MARKING SCHEME OF S5 PHYSICS EXAM  

1) a) 3(1mark)

   b)1(1mark)

   c)3(1mark)

   d)2(1 mark)

   e)4(1mark)  
2) a) (i) The study of how different observers measure the same event (1 mark)
        (ii)The theory that, in an initial frame of reference, the motion of an 
            object is relative to the frame of reference from which it is viewed 
            or measured(1mark)
   b) (i)The laws of physics are the same for all observers within their own 
         inertial reference frame or  can be stated in their simplest form in all 
         inertial frames of reference(1mark) 

       (ii)The speed of light in vacuum is the same for all observers regardless 
          of their relative motion or the motion of the source of the light  (1mark)
3)a) Under damped oscillations (1mark)

       Critically damped oscillations (1mark)

       Over damped oscillations (1mark)

    b) (i)It decreases exponentially the amplitude as time advances (1mark)                                                                              
        (ii)It occurs when the driving frequency of a forced oscillation matches 
         the natural frequency of a system giving rise to large amplitude (1mark)

4) a)Nuclear power plant is a thermal power station in which the heat source
         is a nuclear reactor(1mark).The heat is used to generate steam that
        drives a steam turbine (1mark).The spinning turbine is connected to an

        electricity generator which produces electricity(1mark)
      b) No (1mark), nuclear power plant does not burn fuel, the nuclear 

         energy originates from the splitting of uranium atom, a process called

         fission(1mark) 
5) a)AM amplitude modulation (1mark)
       FM frequency modulation (1mark)

        PM phase modulation (1mark)

     b) Any three advantages 

        (i) Voice call (1mark)
        (ii) Short messaging services (SMS) (1mark) text messaging      
        (iii)Multimedia messaging services (MMS) (1mark) allows 
            the sending and receiving of other communications such as images, 

            audio and video  

                     Or   

            Global system for mobile communication (GSM)/ 

             general packet radio service/data transmission services carried over 

             cellular networks

            It connect both fixed and wireless telephone users 

             It is used in areas where cables cannot be laid out due to its wireless 
               nature 
              The mobile and fixed subscribers are connected immediately with

               cellular network as soon as mobile phones are switched on

               It is easy to maintain etc. 
6) a)   
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                         Distance R between the considered point and the 
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                   b)
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7) a)Every particle attracts every other particle in the universe with a force 
      which is directly proportional to the product of their masses and inversely 
      proportional to the square of the distance between their centres(2 marks) 

    b)The escape velocity 
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                                           =1.119x104 m/s  (1mark)
8) a) Any two conditions 

                The sources of light must be coherent (1mark)
                 The waves should be monochromatic (1mark)

                The two sources must be very closer to each other 

                 The two sources must emit continuously light 

     b) (i)The path difference  for destructive interference
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          (ii)The path difference for constructive interference 
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       c)
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9)a)The atmosphere of the sun is composed of several layers 

                   , mainly the photosphere (1mark), the chromospheres

                    (1mark) and the corona (1mark)

                b) Yes (1mark) Colours indicate star temperature (1mark)
                      they also tell which of the elements make up the stars  
                      E.g.as a rule the blue and the white stars are the hottest 

                      while the red stars are cooler stars. 

              c)(i)The relation between the luminosity L ,the distance d and 

                      the brightness b
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                  (ii)   The luminosity of A 
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10)a)(i)Wave is disturbance which travels through a medium transferring 

         energy from one point to another without permanently displacing

         the medium (2 marks)
      (ii)Wave obtained when two progressive waves of equal amplitude 

           and frequency travelling in opposite directions combined together

                                                                                         (2marks)

   b) The general equation of progressive wave is given by 
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.The meaning of the symbols is as follows

        A: amplitude

        
[image: image20.wmf]2

k

p

l

=

is the wave number ,where λ is the wavelength 
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          Y is the direction of perturbation 

          X direction of propagation of the progressive wave
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              (i)Amplitude A=0.6 m (1mark)

              (ii)Angular frequency ω=160 
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             (iii)Frequency
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              (iv)Wave number k=4
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               (v)Wavelength 
[image: image28.wmf]2

k

p

l

=

 then 
[image: image29.wmf]1

2

0.5

4

m

m

p

l

p

-

==

 (1mark)
               (vi)The wave propagates toward the negative x-direction or from 

                 right to the left hand side (1mark)
11) a) Comparison chart

	Basis for comparison 
	Analog signal  
	Digital signal

	Basic 
	An analog signal is a continuous wave that changes over a time period (1mark)
	A digital signal is a discrete wave  that carries information in binary form

(1mark)


	Representation 
	An analog sign is represented  by a sine wave (1mark)
	A digital signal is represented by a square wave (1mark)

	Description 
	An analog signal is described by the amplitude, period or frequency and phase  (1mark)
	A digital signal is described by bit rate and bit intervals(1mark)

	Range 
	Analog signal has no fixed range (1mark)
	Digital signal has a finite numbers i.e.0 and 1(1mark)

	Transmission  
	An analog signal transmit data in the form of wave
(1mark) 
	A digital signal carries data in the binary form i.e.0 and 1 (1mark)


	Distortion 
	An analog signal is more prone to distortion 
	 A digital signal is less prone to distortion 

	Etc.
	
	


12) a)(i) A simple harmonic motion is a periodic motion with

       constant amplitude in which the acceleration( 
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        proportional and oppositely directed to the displacement of 

        the body from an equilibrium position (2marks)  

      or                                                                                                        
       Oscillatory motion under a restoring force (f=-ky) proportional to the

       displacement from an equilibrium position and acts  in the direction

        opposite to that of displacement 

        or 

        A periodic movement back and forth through an equilibrium or central

        position ,so that the maximum displacement on one side of this 

        position is equal to the maximum displacement on the other side and 

        the displacement is given by       
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where f is its frequency and ω=2πf

       (ii)(1) Kinetic energy 
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            where ω is angular frequency , 
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        (2) Potential energy 
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           (3) Total energy 
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               Note that 

               The displacement 
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         b)(i)True (1mark) 

           (ii)False (1mark)

           (iii)True (1mark)

           (iv)True (1mark)

           (v)False (1mark)

13) a)(i)Connect two dry cells in series means join the positive

            terminal of a cell to the negative terminal of the another.

                                                                                                (1mark)  

          (ii)When two dry cells are connected in parallel, the positive 

             terminals of every cell are connected together and the 

              negative terminal are connected together.        (1mark) 
       b) (i)the emf of the resultant battery is 2 V (1mark)

         (ii)the internal resistance of the resultant battery  
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        c)
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                Junction rule (junction a): 
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                 Loop rule: Loop 1
                                 20-2000I1+1000I2-10=0(1mark)

                                  Or

                                  10-2000I1+1000I2=0(2)
                                  Loop 2
                                 10-1000I2-1000I3=0(3) (1mark)

                                 (1)in (3) gives    10-1000I2-1000(I1+I2)=0 

                                                    Or 10-2000I2-1000I1= 0(4)        

                        Now we have a system of two equations (2) and (4) and two 

                                          unknowns. 

                                               10-2000I1+1000I2=0 (2)

                                                10-2000I2-1000I1= 0(4)


I1 =6x10-3 A(1mark)

                                               I2 =2x10-3 A(1mark)

                                                  I3= 6x10-3A+2x10-3A=8x10-3 A(1 mark)

14)a)(i)Photoelectric effect(1mark)Compton effect (1mark)
      (ii) Reflection of light (1mark) refraction of light (1mark) interference 

       of light (1mark)

    b)(i)The frequency 
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      (ii)The work function is given by 
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