
      S4 PHYSICS MARKING GUIDE 

1. a) -----iii) (1mark) 

b) -----ii) (1mark) 

     2. a) -----ii) (1mark) 

b)-----iv) (1mark) 

     3. a) -----ii) (1mark) 

    b) -----iv) (1mark) 

 4. ----- i)    (1mark)  

 

6. The algebraic sum of all the forces acting in one direction is equal to the    

algebraic sum of all the forces acting in the opposite direction. (1mark)  

and - The algebraic sum of all moments of forces at any given point is equal  

to zero. (1mark) 

7.  

  

 8. a) --Time of flight is the time taken by a projectile to move from the point 

of projection to where it lands  (1mark) nb 



-- Range is the horizontal distance between the point of projection and the  v   

point where the projectile hits the ground (1mark) 

 

     

9.    (0.5 marks) each → 7.5 marks 

1.-------L  8. --------- A  15. -------J 

2. ------F  9. --------- K 

3. ------B   10. -------- H 

4.-------M  11. -------- D 

5--------C  12. -------- P 

6.--------N  13. -------- G 

7.--------I  14. -------- E 

 

11. a) The total mechanical energy (K.E + P.E) of a body in an isolated 

system is constant. (1mark) 



 

12.  a) Definition of  energy degradation (1mark) 

Process by which energy becomes less available for doing useful work. 

(b) The major difference between a d.c. motor and a.c. generator (2marks) 

In a d.c. motor, electrical energy is converted into mechanical energy while 

for a d.c. generator mechanical energy is converted into electrical energy. 

(2marks) 

(c) Description with the aid of a diagram the mode of action of a simple d.c. 

generator.    

 

 



 

(d) Sketch of the output (graph of voltage with time) of a d.c. generator. 

(1mark) 

 

 

Note: Award marks to any other correct answers 

b) The primary fossil fuel energy sources are petroleum (oil), natural gas, 

and coal. (1.5marks) 

 c) The main advantage of fossil fuels is that they are relatively abundant, 

and therefore, relatively inexpensive. (1mark)  



d) Fossil fuels are more polluting than renewable energy sources as they e  

mit carbon dioxide when burnt. (1mark) 

 

14. a) Amount of sound energy transferred 
150 𝑥 2

15
= 20𝐽 (1 mark) 

  Amount of sound energy transferred 
150 𝑥 3

15
= 30𝐽 (1 mark) 

      b) Amount of sound energy transferred 
100 𝑥 100

150
 % = 66.7% (2marks) 

 15.a)I=
𝐸

𝑅+𝑟
=

12𝑣

3.05
=3.93A 

       And the terminal voltage: 

      ∆V=IR=E-Ir=12V-(3.93A)(0.05Ω)=11.8V 

To check this result, we calculate the voltage across the load resistance R: 

∆V=IR=(3.93A)(0.05Ω)=11.8V 

The power delivered to the load resistor is 

PR=Ir
2=(3.93A)2(0.05Ω)=46.3W 

The power delivered to the internal resistance is 

Pr=I2r=(3.93A)2(0.05Ω)=0.772W 

Let us connect the same 3.00Ω load resistor to the battery. The current in 

the battery now is 

I=
𝐸

𝑅+𝑟
=

12𝑣

(3Ω+2Ω)
= 2.4𝐴, and the terminal voltage is  

∆V=E-Ir=12V-92.4A)(2Ω)=7.2V 

Notice that the terminal voltage is only 60%of the e.m.f .The power delivered 

to the load resistor and internal resistance is 

PR=I
2R=(2.4A)2(3Ω)=17.3W 

Pr=I2r=(2.4A)2(2Ω)=11.5W 

    

        

Section B: Attempt any three questions of your choice 



 

 

b) A ray diagram of astronomical telescope in normal adjustment.     

(3marks) 

 

c) The expression (Formula) for the magnifying power of the telescope in 

this setting.                  

(3marks) 



 

d) The distance between the objective and the eyepiece. (3marks) 

 

e) Two differences between compound microscopes and telescopes. 

(2marks) 

 



 

c. i) A sketch diagram to show the forces acting on the beam. (2marks)     

  

ii) Calculate the tension in the rope. (2 marks) 

 

iii) Calculate the force exerted by the hinge on the beam? (3marks)  



 

 iv)The direction of the force exerted by the hinge on the beam (2 marks) 

    

18.  a)  i) A volt is the potential difference between two points if work done to 

transfer1C of charge from one of the point to the other is 1J     (1mark) 

ii)    

 

iii)  



 

 

 

 Using loop rule in loop ahdcba 

I3(40+1)30I1=45 

(I1+I2)(40+1)+30I1=45 

71I1+41I2=45   equation (1) 

In a loop agfedcba 

I3(40+1)+I2(20+1)=80+45 

(I1+I2)(40+1)+I2(20+1)=80+45 

       41I1+62I2=125    equation (2) 

Solving equations 1 and2 simultaneously gives 

I1=-0.87A  I2=2.6A   I3=1.7A 



19. (a)  (3marks) 

Perfectly elastic 

collision 

Inelastic collision Perfectly inelastic 

collision 

After collision, the 

bodies separate and 
retake their original 

shapes 

After collision, the 

bodies separate but 
don’t retake their 

original shapes (they 
are deformed) 

After collision, the 

bodies stick together 
and move as one body 

with a common velocity 

The linear momentum 
is conserved 

The linear momentum 
is conserved 

The linear momentum 
is conserved 

The kinetic energy is 

conserved 

The kinetic energy is 

not conserved 

The kinetic energy is 

not conserved 

The coefficient of 

restitution is equal to 
one (e=1) 

The coefficient of 

restitution lies between 
zero and one (0< e <1) 

The coefficient of 

restitution is equal to 
one (e = 0) 

 

 



 

 

20.  a) i) A projector is an instrument used to produce a large image of a 

small object.          

 (1mark) 

- The slide, or film, is placed behind the projector lens outside its focal 

length and is illuminated buy a small but powerful source of light from 

concave reflector through condensing lenses.     

 (1mark) 

- A magnified, real and inverted image on the screen    (1mark) 



   (2mark) 

 

 

 

 

b)  

 

- The lens focused light from the object on to film (0.5marks) 

- The diaphragm controls the amount of light reaching the film (0.5marks) 

- The shutter controls the exposure time of light reaching the film(0.5marks)  



- Film contain photosensitive chemicals and is where the image is stored. 

(0.5marks) 

ii) Correction of chromatic aberration 

 - Use lenses made of low-dispersion glasses, especially those containing 

fluorite          (1mark) 

- By using combination of lenses of opposite nature (convex & concave) or 

chromatic doublet such that the dispersion produced by one lens is reversed 

by another.           (1mark) 

- Placing the eye close to the lens such that images due to different colours 

subtend the same angle at the eye.  

Means of reduction of spherical aberration  

- Using lenses with an aspheric surface       (1mark) 

- Using lens of small aperture.       (1mark) 

- Using a stopper such that only light incident on the middle of the lens 

pass, but this method reduces the brightness of the image since it reduces 

the amount of light energy passing through lens. 

 


