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WAJA GIRLS SECONDARY SCHOOL 

DEPARTMENT OF SCIENCE  

FORM TWO HOLIDAY PACKAGE  

PHYSICS 

 

             APRIL 2020  

 

INSTRUCTIONS  

- Answer all questions  

- Show your solutions clearly and avoid dirtiness  

 

1. (a) Explain the following  

(i) When you run comb through dry hair, it attracts bits of proper why? What do you 

expect if the hair is wet? 

(ii) Vehicles carrying inflammable materials usually have long chains that hang down 

and drag on the ground. Why. 

(b) Explain the mode of action of the lighting conductor illustrate with a diagram. 

2. (a) Explain how can you charge a conductor by: 

(i) Contact method  

(ii) Induction method  

(iii) Calculate the equivalent capacitance in the figure below. For a 300V supply, 

determine the charge stored across each capacitor. 

 

 

 

 

 

(c) Define electric field and electric field lines.  
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3. (a) Two resistors of resistances R1 and R2 are connected in series. Show that their 

effective resistance R1 is given by:- 

𝑅1 =
𝑅1𝑅2

𝑅1+𝑅2
  

 

(b) (i) State ohm’s law  

(ii) Give tow limitations of ohm’s law  

(iii) A battery of emf 6V is connected to a resistors of 100Ω and 50Ω in series. Calculate 

the current flowing in the circuit. 

 

4. (a) Define the following  

(i) Ohm’s law  

(ii) Current electricity  

(iii) Resistance  

(b) You are provided with connecting wire, cell, switch, ammeter, voltmeter bulb and 

variable resistor. Using their electrical symbols, connect and draw the circuit formed. 

(c) Consider the circuit below.  

 

 

 

 

(i) Calculate the equivalent resistance  

(ii) Calculate the current flowing through 6Ω resistor. 

 

5. (a) Distinguish the following  

(i) Magnetic field and magnetic lines of force  

(ii) Magnet and magnetism  

(b) (i) What is the basic difference between electric and magnetic lines of force.  

(ii) Repulsion is the sure test of magnetism. Explain  

(iii) Discuss the four important properties of a magnet  

6. (a) (i) What are the essential features of a capacity? What role does the capacitor play 

when used in: 

(ii) dc circuit  

(iii) ac circuit  

 

(b) (i) What happens when a wire is connected to a charged capacitor. 
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(c) Discuss the charge distribution on  

(i) the surface of a solid conductor of irregular shape  

(ii) A hollow conductor  

(iii) A lighting conductor as clouds pass over spikes.  

 

7. (a) Define energy work and power and state the SI-unit of each.  

(b) An apple of mass 0.3kg falls to the ground from a height of 21.9m. If the acceleration 

due to gravity is 10m/s2  

(i) Mention all energy changes that take place in this process. 

(ii) Find the energy it possesses before falling  

(iii)Find the energy possessed by the apple when it just reaches the ground.  

(iv) Comments on the answer in (ii) and (iii) above. 

 

8. (a) A spring balance reads 12N when a metal block is suspended from it in air and reads 

10N when totally numbered in water. Find the volume of the metal block.  

9. (a) Identify any two different forms of energy and name the device which can convert 

each form of energy to the other. 

(b) Pangani falls are 45m high. Determine the potential energy of 200 litres of water at 

the top relative to the bottom. What is the kinetic energy of water molecules just before 

reaching the bottom and explain what happens to the energy after the water reaches the 

bottom? 

 

10. (a) What is meant by  

(i) The angle of declination  

(ii) The angle of dip?  

(b) How can you test the polarity of a magnet? Explain briefly why attraction is not a 

suretest of polarity. 

(c) (i) What is the difference between magnetic field and electric field.  

(ii) How are neutral points obtained in an electric field and in a magnetic filed? 

11. (a) A pendulum bob of mass 50g is pulled aside to a vertical height of 20cm from the 

horizontal and then released. Find.  

(i) The maximum PE of the bob  

(ii) The minimum speed of the bob  

(b) (i) Suppose the length of the thread of the pendulum in discussion was 1.0m, what its 

periodic time of oscillation be?  

(ii) State the principle applied by the pendulum experiment. 

Archimedes principle and law of flotation  

12. (a) State  
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(i) The law of flotation  

(ii) The Archimedes’ principle  

(b) A piece of cork of density 250kgm3 has mass of 0.02kg. What fraction of the cork is 

immersed in water when it floats in water? 

(c) (i) A ship of mass 1200 tones floats in sea water. What volume of sea water does it 

displace?  

(ii) If the same ship in (c) (i) above enters fresh water what mass of a cargo must be 

unloaded so that the same volume of fresh water is displaced as before?  

13. (a) Explain the effect observed when kerosene is mixed with water in a beaker. Give a 

reasons to support your answer. 

 

(b) A liquid mixture of water and alcohol has a density of 900kg/m3. Find the mass of 

alcohol in one litre of the mixture. 

 

14. (a) Mass and weight of an object were determined while on the earth and then when on 

the moon. Suggest reasons for variation shown by one of the two quantities. 

 

(b) An object was totally immersed in water 

(i) Identify two different opposing forces acting on the object  

(ii) Write the equation which shows how the forces can be used to find the relative 

density of the object.  

 

15. (a) (i) Define relative density  

(ii) In an experiment using Hare’s apparatus the lengths of methanol and water columns 

were found to be 16cm and 12.80cm respectively. Find the relative density of methanol. 

If the length of methanol column was altered to 21.50cm, what would be the new height 

of the water column? 

 

(b) A piece of cork with volume 100cm3 is flooding on water. If the density of cork is 

0.25g/cm3.  

(i) Calculate the volume of cork immersed in the water  

(ii) What force is needed to immerse the cork completely? (Assume mass of 1g has 

weight of 0.01N). 

 

16. (a) Ice has a density of about 0.9g/cm3. What fraction of the volume of an iceberg is 

submerged in water? 

 

(b) It is easier to lift a bicket full of water immersed in water than when in air. Explain.  

Pressure  
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17. A diver working at the bottom of a fresh water lake 30m deep releases a stream of air 

bubbles each of volume 0.00005m3. Assuming the temperature of water to be uniform 

and that the atmospheric pressure at the surface is 100,000N/m2. 

(a) Find the volume of each bubble when it just reaches the surface. 

(b) Why does the bubbler grow as it ascends up the lake? 

 

18. (a) State Pascal’s principle of transmission of pressure. 

(b) A piston of small cross-sectional area of 30.0cm2 is used in hydratic press to exert a 

force of 300.0N on the enclosed liquid. A connecting pipe leads to a large piston of cross-

sectional area 600.0cm2. Find. 

(i) The force sustained by the larger piston  

(ii) The force applied on smaller piston to support 2 tonnes on the larger piston. 

(iii)The M.A of the piston of the press  

 

19. (i) Define pressure  

(ii) Mention any two phenomena which show that are exert pressure.  

 

(b) Explain  

(i) How the chain and bull flushing tank works  

(ii) What will happen to the tank when the atmospheric pressure decreases?  

(c) A tube has flat rectangular end which measures 0.4m by 0.3m. Calculate the thrust 

exerted on this by the atmosphere, if the atmospheric pressure is 1.01x105N/m2. 

 

20. (a) It is easier to cut meat using sharp knife than blunt knife. Why?  

(b) With the aid of labeled diagram, describe the working of the hydraulic brake. 

Motion and Energy  

21. (a) Define uniform acceleration  

(b) Starting form rest and after 5 minutes, a train reaches a velocity of 500m/s. If the 

acceleration has been constant, how far did the train travel in the 5 minutes?  

 

22. A car initially travelling at 10m/s accelerates uniformly for 10 seconds to a velocity of 

25m/s it then maintains a steady speed for 5 seconds before decelerating uniformly to rest 

in 4 seconds.  

(a) Draw the velocity time graph for this motion  

(b) Find acceleration deceleration and total distance travelling by car. 

(c) Find the kinetic energy lost during braking if the mass of the car and its content is 

1200kg.  

 

23. (a) Describe how can you determine relative density of kerosene in the physics 

laboratory. 
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(b) A bullet of mass 250g is fired from a gun of mass 5kg, exerting a force of 30N against 

the gunman which persisted for 2 seconds. Find the velocities of the bullet and recoil of 

the gun. 

 

24. (a) Using Newton’s second law of motion state two quantities which heavy with net force 

applied on a body.  

(b) Write an equation obtained by combining the force and the two quantities you 

mentioned. 

(c) Equate the proportionality if you equation is used of define the unit of force, Newton 

while taking unit of each variable in your equation. 

(d) A certain force gives a mass m, an acceleration of 12m/s2. What acceleration will the 

same force give the two masses when they are formed together? 

 

25. (a) Calculate the constant force required to bring an object of mass 2.0kg moving with a 

velocity of 4.0m/s to rest in: 

(i) 0.1 sec (ii) 20 seconds  

(b) Gas is expelled vertically downwards from a rocket pipe at a rate of 100kg/s on 

ignition. If the velocity of the exhaust gas is 300m/s. Find the approximate weight of the 

rocket which can just be raised on ignition. 

Machines and equilibrium  

26. (a) How can a metre rule be balanced on a knife edge? 

(b) Two spheres of mass 3.0kg and 2.0kg are joined by a light rod so that their centres are 

0.45m apart. Locate the centre of gravity of the system. 

(c) Explain how can you locate the position of centre of gravity of irregular body like 

stone.  

 

27. (a) Define velocity ratio and mechanical advantage. 

(b) A screw jack has a pitch of 1.0mm and is worked by arm of length 70mm. If its 

efficiency is 40%, what load can be raised by an effort of 40N.  

 

28. (a) Explain how the hydraulic press works and hence derive the formula for M.A  

(b) A wheel and exle of efficiency 75% is used to lift a load of 3600N. If the radius of the 

wheel. Is 64cm, and that of the axle is 4cm calculate the VR, M.A of the machine and 

effort required to overcome the load.  

 

(b) State the combinations for a body to be in equilibrium when subjected to a number of 

parallel forces.  

 

(c) A uniform wooden bar AB of length 12ocm weighing 1.2N rests on two sharp edged 

supports C and D placed 10cm from its either ends. A 0.2N load hangs from a loop of a 
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string 30cm for A and a 0.9N load hangs at 40cm for B. Find the (i) reaction at C (ii) 

reaction at D.  

 

29. (a) (i) Give four reasons as to why a machine can simplify work.  

(ii) What is moment of force at a point state the SI unit of it.  

30. (a) (i) Explain why racing cars should have wide wheel tracks.  

(ii) State conditions for stable, unstable and neutral equilibrium and give one example of 

each condition. 

(b) (i) Why should a mechanic choose a long spanned to undo-a tight nut.  

(ii) A uniform half-metre rule is pivoted at its 30cm mark. A mass of 50g hung at the 

40cm mark keeps the rule horizontal. Determine the mass of the half metre rule.  

 

31. (a) State  

(i) The principle of moments  

(ii) Pascal’s principle of pressure  

(iii) Two (2) devices which apply Pascal’s principle  

(b) A hydromantic press a large circular piston of radius 0.8m and a circular plunger of 

radius 0.1m. A force of 200N is exerted by a plunger.  

(i) Find the force exerted on the piston. State one reason why the weight of the load 

just raised by the piston is much less than the force exerted on the piston. 

(ii) If the plunger is moved through a distance of 0.64m is exerting its force, through 

what distance is the piston raised.  

(c) A 2.0N weight placed on a 10cm mark of a meter rule just balances an object hanging 

from the 60cm mark. Calculate the weight of the object. 

 

32. (a) Draw a simple rulley machine whose velocity ration is 5.  

(b) If the efficiency of this machine is 80% what load can be raised by an effort of 200N? 

 

33. (a) Define  

(i) Altimeter  

(ii) Barograph  

(b) With the aid of a diagram, explain briefly how a bicycle pump works.  

  

 

 

***************END**************** 


