
FORM SIX HOLIDAY PACKAGE 

PHYSICS 1 

 

MEASUREMENT 

1. (a) (i)     What is a systematic error? 
(ii)    The smallest divisions of a voltmeter and ammeter are 0.IV and 0.01A respectively.  If V = 
1R, find the relative error in the resistance R, when V = 2V and I = 0.1A. 
 

(b) (i)     Mention two uses of dimensional analysis. 
(ii)    The frequency F of a note given by an organ pipe depends on the length L, the air pressure 
P  

and the air density D.  use the method of dimensions to find a formula for the frequency. 
(iii)   What will be the new frequency of a pipe whose original frequency was 256Hz if the air  

density falls by 2% and the pressure increases by 1%. 
 

2. (a) Name and explain briefly the two errors that are likely to occur whenever an experiment is 
made.     
 
(b) The length of simple pendulum which is about 0.5m can be measured to within 1mm. What 
accuracy is required in the measurement of time of 100 oscillations if the errors in L and T are to 
produce equal percentage in the calculated value of g?  
 

3. (i) the diameter of a constantan wire is (0.375±0.001) mm. What does this mean? 
     (ii) Differentiate between an error and a blunder 
    (iii) The formula for calculating Young’s modulus Y from the extension e of a loaded wire of        

length l and diameter d when the applied tension is F is Y =   
4𝐹𝑙

𝜋𝑑2𝑒
. If F is of order of 500N and known 

to 1 part in 1000, L is of the order 3m and measured to within 2mm, e is of the order 5mm 
measured to 0.1mm and d is of the order 1mm measured to 0.01mm, determine the Young’s 
modulus and its error. 

 

4.  (i) What is meant by the statement that an equation is homogeneous with respect to its unit  
     ii) The power output P of a windmill depends on the area A, swept by the windmill bladed, the 
density p of air, and the speed v of wind. Use the method of dimension to derive the formula of P in 
terms of A, p and v. 
 

5.     (i) Mention any two uses of dimensional analysis 

          (ii) The velocity, V of liquid beyond which the streamline flow ceases and turbulent flow begins 

depends on the radius, r of the tube, density, Ƿ and viscosity, Ƞ of the liquid. Use dimensions to obtain 
an expression which relates V, r, Ƿ and Ƞ. 

 

 

  



MECHANICS 

1. (a) (i)     State the condition for maximum horizontal range 
(ii)    Give one similarity and one difference between projectile and circular motion.  
 

(b) An airplane moving horizontally at 150m/s releases a bomb at a height of 500m, the bomb hits  
the ground intended.  What was the horizontal distance of the airplane from the tangent when 
the bomb was released? 

 
(c)A boy throws a ball horizontally with a velocity of 8m/s from the top of a building.  The ball falls  

to the ground 12m away from the building.  What is the height of the building? 
 

2. (a)   i) What is meant by the range of a projectile? 
           ii) Show that the maximum range of a projectile having an initial speed, U is obtained 
when the projectile is at an angle of 45° to horizontal. 
          iii) Give two practical applications of projectile at your locality.  
   (b) A stone of mass 2kg is thrown at 5m/s upward at a 30° angle from a cliff 20m high. 
Calculate; 
         (i) The time it takes to reach the ground, 
         (ii) Its distance from the foot of the cliff, 
        (iii) The speed of the stone on striking the ground. 

 

3. (a) (i)    What is meant by the term projectile as applied to projectile motion? 

(ii)   Give two (2) practical applications of projectile motion? 
 

       (b) (i)    A ball is thrown towards a vertical wall from appoint 2m above the ground 
and 3m from the wall. The initial velocity of the ball is 20m/s at an angle 30˚ above the 

horizontal. If the collision of the ball with the wall is perfectly elastic, how far behind the 
thrower does the ball hit the ground? 

(ii)   The ceiling of a long hall is 25m high. Determine the maximum horizontal distance 
that a ball thrown with speed of 40m/s can go without hitting the ceiling of the wall.  
 
 

4. (a) (i) List down two assumptions in the analysis of projectile motion. 
       (ii) A hunter is aiming straight at a monkey hanging on a tree branch. What should a wise 
monkey do so that it is not hurt by the firing? Why? 
     (b)  A stone is projected horizontally from the top of the tower, 54m high at a velocity of 
15m/s. At the same instant, stone B is projected from the bottom of the tower with a velocity of 
30m/s at an angle of 600 to the horizontal. Find: 
           (i) The height above the ground where the stones collide. 
           (ii) The horizontal distance from the tower to where the collision occurs.  
    (c) A ball is thrown upwards with and initial velocity of 33m/s from a point 650 on the side of 
the hill which slopes upwards uniformly at an angle of 280.  
         (i) At what distance up the slope does the ball strike? 
         (ii) Calculate the time of flight of the ball. 

 



 

5. (a) (i)    State Kepler’s laws of planetary motion. 
(ii)   Suppose that the radius of the earth was to shrink by 1% its mass remaining the same.  
Would   

acceleration due to gravity(g) on earth’s surface increase or decrease and by what 
percentage. 

 
(b) (i)     Define the term escape velocity. 

(ii)    The escape velocity of a projectile on the earth’s surface is 11.2km/s.  A body is projected 
out  

with thrice this speed.  What is the speed of the body, far away from the earth?  Ignore the 
presence of the sun and other planets. 

(iii)   A satellite orbits the earth at a height of 500km from its surface, calculate its K.E., given 
that  

  the mass of satellite = 300kg. 

 

PROPERTIES OF MATTER 

1. (a)Define Elasticity, Yield point, Young’s modulus tress and stain as applied to properties of matter  

   (b) Briefly explain the following observations 

     (i) Bridges are declared unsafe after long use 

     (ii) Iron is more elastic than rubber 

      (iii) A composite wire of diameter 1cm consists of copper and steel wires of lengths 2.2m and 2m 

respectively. The total extension of the wire when stretched by a force is 1.2mm. Calculate the force, 
given that Young’s modulus for copper is 1.1x1011Pa and for steel is 2x1011Pa  

© (i) hotter liquids flow faster than cold ones 

    (ii)The pressure inside the soap bubble of diameter 14mm is 8mmHg above the atmospheric pressure. 
Calculate the surface tension of the soap solution. 

2. (a) (i) What is perfect gas and root mean square velocity. 
                (ii) State four assumptions of the kinetic theory of perfect gases 

           (b) (i) Derive the expression for the pressure exerted by a gas molecules in a cubical container.  

                 (ii) Use the expression derived in (c) (i) above to derive Charles laws.  

3. (a) Define the terms stress, strain and Young’s modulus 
(b) A uniform steel wire of density 7800kg/m3 is 250cm long and weighs 16g. When stretched by a 
force of 80N, the wire lengthens by 1.2mm.  Calculate 

(i) The value of the young’s modulus of the wire  
(ii) The energy density of the wire.  Explain what happens when a bigger force is applied to 

the wire. 
 



4. (a) Calculate the work done in stretching a copper wire 100cm length and 0.03cm2 cross-
sectional area when a load of 120N is applied. Take the Young’s modulus of copper to be 1.1 ×

1011𝑁/𝑚2. 
           (b) (i) Differentiate elastic and plastic materials. 

(ii) Sketch a diagram to show the steps through which elastic materials go when exposed to varying 
tension. Indicate all the important points. 

 
5. (a) (i) The surface tension of water is 0.075N/m. Briefly explain the meaning of this statement. 

     (ii) A glass U-tube is inverted with the open ends of the straight limbs of diameters 0.50mm and 

1.00mm below the surface of water in a beaker. If the air pressure in the upper part is incre ased 

until the meniscus in one limb has the same level of water in the beaker, find the height of water in 
the other limb. 

(b) A uniform ring of mass 20g and average radius 2.00cm is floating on water of surface tension 
0.075N/m. 

      (i) Calculate the upward force on the ring. 

 STATIC ELECTRICITY 

1. (a) (i) State the coulomb’s law of force. 

     (ii) Two points A and B separated by a distance of 10 nanometer, each has a charge equal to the 

electronic charge, the two charges are positive and negative respectively. Calculate the field 

strength and potential due to the system at a point 20 Angstrom to the right of A.  

(b) (i) Define the term electric potential. 

     (ii) Compare the electrostatic and gravitational between two protons (Hydrogen nuclei) separated 
by a distance of 1mm. 

2. (a)  Distinguish permittivity from relative permittivity 

(b) The rectangle below measures 20cm by 15cm. The vertices ABCD contain point charges, +1𝜇𝐶  , 

+2𝜇𝑐, −1𝜇𝑐 𝑎𝑛𝑑 + 3𝜇𝑐  respectively. Determine the resultant force and on the central point charge 

+1𝜇𝐶. 

A                                                                                        B                                                                                                                                                                         

 

 

 

    C                                                                                        D 

 

3. (a)     (i)    What is meant by electric potential at a point in an electrostatic field?        (2 marks) 

                (ii) Derive an expression for an electric potential at a point distance “a” from a positive charge 
Q.  



       (b) Show that the total flux crossing a Gaussian surface is independent of the distance of the 
enclosed charge from the surface.       (3 marks) 

       
4. (a)    (i)  State two units of the electric field Intensity E.     
                (ii)  Show that two units of E in (i) above are equivalent. 

(b). Point charges q, 92 of + 12 x 10-9C and – 12 x 10-9 respectively are placed on vertices of an 
equilateral triangle.  Compute the electric field due to these charges at the vertex containing q.  
 

5. (a) Derive Coulomb’s law from Gauss’s law. 
(b) By deriving the corresponding formulae, state any three (3) applications of Gauss’s law. 

 
 
CURRENT ELECTRICITY 

1. Three resistors of 5, 10 and 15 Ω are connected in parallel and the combination connected in 
series with a 2 Ω resistor.  Draw the circuit, calculate the current through each resistor then 
determine the power dissipated by each resistor. 

 

2. (a) Derive the formula for calculating drift velocity of electron in a metallic conductor.  
(b) By using the transport equation verify the validity of Ohm’s law. 
 

3. (a)   (i)  State Kirchhoff’s laws of electric circuits.    

   (ii)  What physical significance does each law imply?    

              (b). Show that the power efficiency in a circuit containing internal (source) and external resistors 

is only 50% if the two resistors are equal. 

         4.  (a)  (i) Define resistivity and temperature coefficient of resistance. 
            (ii) A carbon lamp filament was found to have a resistance of 375 ohm at the laboratory 
temperature of 20°𝐶. 𝑇ℎ𝑒 lamp was then connected in series with an ammeter and a d.c supply, and a 
voltmeter of resistance 1050ohm was connected in parallel with the lamp. The ammeter and voltmeter 
indicated 0.76A and 100 V respectively. The temperature of the carbon filament was estimated to be 
1200℃. Estimate the mean value of the temperature coefficient of resistance of carbon between 20 ℃ 
and 1200℃, and comment on the result. 
  
       5. (a) Define the following terms:  
            (i) Resistance matching. 
             (ii) Thermal velocity of electrons. 
     (c) A source of e.m.f, E whose internal resistance is r is connected to a variable load, R. When the 
switch is closed,  
         (i) Show the condition required for maximum power to be delivered to the load.  
         (ii) What is the efficiency at this condition? 
  

 

 

                                                          



ELECTRONICS 

1. (a)    What is:- 
(i) A p-type semiconductor? 
(ii) N-type semiconductor 
(iii) Doping 

(b) Explain how an appreciable amount of current exists in a p-n junction when the junction is 
forward biased. 

(c) (i)  Briefly describe the actions of p-n junction diodes in full wave rectification using a  
                        bridge circuit. 

    (ii)  Name the applications of the following p-n junctions.  Light dependent resistor (LDR)      

                       and light emitting diode LED. 

2. (a) By using relevant circuit diagrams, state the three applications of transistor. 

(b) Describe the main difference between bipolar junction transistor (BJT) and field effect transistor 

(FET). Which one would you prefer as a switch in computing systems? 

(c) By using the transistor current equation state relationship between α and β. 

 

3. (a) What are the three conditions that are most detrimental to electronic devices made from ICs 
and discrete components? 

(b) Why are NAND and NOR gates referred to as universal gates. By using relevant equations, show 

how AND gate and OR gate may be implemented from combination of NAND gates ONLY.  

 

4. (a) (i) Differentiate between conductors, semiconductors and insulators in terms of their energy 
bands. 

      (ii)Classify electronic components (devices) by giving examples.  
(b) (i) What do we mean by the terms “digital signal” and “logic circuit”? 
      (ii) A lighting circuit is designed in such a way that a lamp can be switched ON and OFF by any of 
the two switches, A and B. Sketch this simple circuit, state the logic gate that corresponds to its 
functionality and construct a truth table to show the operation of the lamp. 
 

 

MAGNETISM 

1. (a)  State the right-hand rule for moving charge. 
(b) Two long parallel wire separated by 50cm carry currents of 4.A each in horizontal direction.  

Find the magnetic field mid-way between the wire if the currents are: - 
(i)  In the same direction 

(ii)  In the opposite direction. 

 



2. (a) A charged particle is describing a circular path of radius 75cm as it travels at right angles for a 
magnetic field of flux density 8 10-4T.  This path can be made straight by applying an electric field of  
1.2 x 105 Vm-1 at right angles to the magnetic field, Determine. 

 

(i)   the velocity of the particle 

(ii)  the charge to mass ratio of the particle 

(b) (i)  What is a crossed field 
(ii)  What is the application of a crossed field? 

    

3. (a) With the help of a clear diagram briefly explain how you would convert a sensitive galvanometer 
into ammeter and voltmeter.  

(b) By using calculations, briefly explain the main disadvantages of the meters stated in part (a) 
above. 

 

4. (a) (i)Define magnetic field B in terms of force acting on a charge moving in a magnetic field. Give 
the SI unit and dimensional formula of B. (04 marks) 

           (ii) Determine the magnetic force on a charge of 3μC moving with a speed of 120m/s at an angle 
of 450  in the uniform field of flux density 2x 10-5T . (04 marks) 

(b) (i) How is a magnetic field produced?  (03 marks)  

(ii) Free electrons keep on moving in a wire even if it carries no current. Why does it not produce 
magnetic field?  

5. (a) (i)Why is the magnetic field due to a toroid the same as for a solenoid? (03 marks)  
      (ii)State the laws that used to determine the directions of magnetic lines.(03 marks)  

       (b) Use Biot –Savart law to derive an expression for the (i) magnetic field at a point on the axis of a 

circular coil carrying current. (ii) Magnetic field at a point due to current flowing through a straight 

conductor. (06 marks) 

       (c)(i) Prove Ampere’s circuital law for any arbitrary path. 

              (ii)Using Ampere’s circuital law, obtain an expression for the magnetic field at a point well inside 
the solenoid carrying current.  

6. (a) The current in the windings of a toroid is 2A. There are 400turns and mean circumference length 
of 40cm, with the aid of a search coil and ballistic galvanometer, the magnetic field is found to be 
1.0T. Calculate 
(i) The magnetic field intensity 

(ii) the intensity of magnetization 

(iii) the magnetic susceptibility 

(iv) the equivalent surface current 

(v) Relative permeability          



   

 


