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INSTRUCTIONS  

- Attempt all questions  

- All work done must be shown clearly  

 

Errors and dimension  

1. (a) Mention two applications and two limitations of dimensional analysis. 

(b) The frequency f of a note produced by a fact wire stretched between two support 

depends on the distance ℓ between the supports, the mass per unit length of the wire, � 

and the tension T. Use dimension analysis to find how f is related to ℓ, � and T.  

 

2. (a) The period T of oscillation of a body is said to be 1.5I 0.002S while its amplitude A is 

0.3I 0.005m and the radius of gyration K is 0.28I 0.005m. If the acceleration due to 

gravity 9 was found to be related to T A and K by the equation. 
��

���
=

�����

��
, find the:- 

 

(i) Numerical value of g in four decimal places  

(ii) Percentage error in g   

Projectile motion  

1. (a) (i) Define the term trajectory  

(ii) Briefly explain why horizontal component of the initial velocity of a projectile always 

remained constant. 

 

(b) (i) List down two limitations of projective motion  

(ii) A body projected from the ground at the angle of 60° is required to pass just above 

the two vertical walls each of height 7m. If the velocity of projection is 100m/s, calculate 

the distance between the two walls. 

2. (a) (i) Mention two characteristics of projectile motion  



(ii) If the range of the projectile is 120m and its time of flight is 4 seconds, determine the 

angle of projection and its initial velocity of projection assuming that the acceleration due 

to g rarity, g = 10m/s2  

 

(b) (i) Mention two examples of projectile motion  

(ii) Find the velocity and angle of projection of a particle which passes in a horizontal 

direction just over the top of a wall which is 12m high and 32m away.  

Newton’s laws of motion  

1. (a) (i) State the principles on which the rocket propulsion is based  

(ii) A jet engine on a test bed takes in 40kg of air per second at a velocity of 100m/s and 

burns 0.80kg of fuel per second. After compression and heating the exhaust gases are 

ejected at 600m/s relative to the air craft. Calculate the thrust of the engine.  

 

(b) (i) Define the term coefficient of restitution  

(ii) Explain why the astronaut appears to be weightless when travelling in the space 

vehicle. 

(iii) A jet of water emerges from a horse pipe of cross section area 5.0x10-3m2 with a 

velocity of 3.om/s and strikes a wall at right angle. Assuming the water to be 

brought to rest by the wall and does not rebound, calculate the force on the wall. 

2. (a) Define the following terms  

(i) Momentum  

(ii) Impulse of a force  

(b) (i) State the principle of conservation of linear momentum. 

(ii) Give two examples of the principles stated above. 

(c) A cannon of mass 1300kg fires a 72kg ball in a horizontal direction with a muzzle 

speed of 55m/s. If the cannon is mounted so that it can recoil / freely calculate the:- 

(i) Recoil velocity of the cannon relative to the earth  

(ii) Horizontal velocity of the ball relative to the earth. 

Circular motion  

1. (a) Define the following terms:- 

(i) Radial acceleration  

(ii) Centripetal acceleration  

(iii) Banked road  

(b) A insect is released from rest at the top of the smooth bowling ball such that it slides 

over the ball. Prove that it will loose its fooling with the ball at an angle of about 48° with 

the vertical. 

2. (a) What is the origin of centripetal force for:- 

(i) A satellite orbiting around the earth  



(ii) An election in the hydrogen atom  

(b) A small mass of 0.15kg is suspended from a fixed point by a thread of a fixed length. 

The mass is given a push so that it moves along a circular path of radius 1.82m in a 

horizontal place at a steady speed, taking 18.0 seconds to make 10 complete revolutions. 

Calculate:- 

(i) The speed of the small mass  

(ii) The centripetal acceleration  

(iii)The tension in the thread  

Gravitational motion  

1. (a) (i) What do you understand by the term escape velocity? 

(ii) Calculate the escape velocity from the moon’s surface given that a man on the moon 

has 1/6 his weight on earth. The mean radius the moon is 1.75 x 106m. 

 

(b) (i) Define the universal gravitational constant  

(ii) How is gravitational potential related to gravitational field strength? 

 

2. (a) (i) Write down an expression for the acceleration due to gravity (g) of a body of mass 

(m) which is at a distance (r) from the centre of the earth. 

(ii) If the earth were made of lead of relative density of 11.3, what would be the value of 

acceleration due to gravity on the surface of the earth? 

 

(b) (i) Why the value of acceleration due to gravity (g) changes due to the change in 

latitude? Give two reasons.  

(ii) A rocket is fired from the earth towards the sun. at what point on its path is the 

gravitational force on the rocket zero?  

 

Simple Harmonic motion (SHM) 

1. (a) (i) State where the magnitude of acceleration is greatest in a simple harmonic 

motion. 

(b) A vertical spring fixed at one end has a mass of 0.2kg and is attacked at the other 

end.  

 

Determine the:- 

(i) Extension of the spring  

(ii) Energy stored in the spring 

 

2. (a) The displacement of a particle from the equilibrium position moving with single 

harmonic motion is given by x = 0.05 sin 6t, where t is time in seconds measured 

from an instant when x = 0. Calculate the:- 

(i) Amplitude of the oscillation  

(ii) Period of oscillation  



(iii) Maximum acceleration of the particle  

(b) (i) Give two similarities between SHM and circular motion. 

(ii) On the same set of axes, sketch how energy exchange (K.E to P.E) takes place in 

an oscillator placed in a damping medium.  

Rotational Dynamics  

1. (a) (i) State the parallel and perpendicular axes theorems  

(ii)   Show that the K.E of rotation of a rigid body about an axis with a constant 

angular velocity W is given by K.E = ½ 1W2, where I is the moment of inertia of 

the rigid body about the given axis. 

 

(b) (i) Define moment of inertial of a body  

(ii) Briefly explain why there is no unique value of for the moment of inertial of a 

given body. 

 

(iii) A horizontal disc rotating freely about a vertical axis makes 45 revolutions 

per minutes. A small piece of putty of mass 2.0 x 10-2kg falls elliptically onto the 

disc and sticks to it at a distance of 5 x 10-2m from the axis. If the number of 

revolutions per minutes is there by reduced to 36r p.m, calculate the moment of 

inertial of the disc. 

 

2. (a) Explain briefly why a  

(i) High diver can turn more somersaults before striking the water.   

(ii) Dancer on skates can spin fats by folding her arms? 

(b) A heavy flywheel of moment of inertia 0.4kgm2 is mounted on a horizontal 

axle of radius 0.01m. If a force of 60N is applied tangentially to the axle.  

(i) Calculate the angular velocity of the fly wheel after 5 seconds from rest.  

(ii) List down two assumptions taken to arrive at your answer above.  

Properties of matter  

1. (a) (i) Explain in terms of surface energy, what is meant by the surface tension, Ɣ of a 

liquid. 

(ii) What energy is required to form a soap bubble of radius 1.0mm if the surface tension 

of the soap solution is 2.5 x 10-4 N/m   

 

(b) A circular ring of thin mire 3cm in radius is suspended with its plane horizontal by a 

thread passing through the 10cm mark of a metre rule pirated at its centre and is balanced 

by 8g weight suspended at the 80cm mark. When the ring is just brought in contact with 

the surface of a liquid, the 8g weight has to be moved to the 90cm mark to just detach the 

ring from the liquid. Find the surface tension of the liquid (assume zero angle of contact). 

 



2. (a) Define the following terms  

(i) Free surface energy  

(ii) Capillary action  

(iii) Angle of contact  

(b) What is strain energy? 

A piece of rod 1.05m long whose weight is negligible is suspended at its ends by wires Q 

and P of equal length as show a below.  

 

 

                           Q  

 

 

 

 

 

 

The cross sectional area of P is 1mm2 and that of Q is 2mm2, at what point along the bar should 

the weight be suspended in order to produce. 

(i) Equal stress of P and Q  

(ii) Equal strain of P and Q 

(Given that young’s modules of P = 2.4 x 1011 N/m2 and that of Q = 1.6 x 1011 N/m2)  

3. (a) (i) Define an ideal gas  

(ii) State the four (4) assumption necessary for an ideal gas that are used to develop the 

expression P = ½ ℓ C2 

 

(b) (i) How is pressure explained in terms of the kinetic theory?  

(ii) Without a detailed mathematical analysis argue Re steps to follow in deriving the 

relation. 

 P = ½ ℓ C2  

(c) Define the temperature of an ideal gas as a consequence of the kinetic theory. 

 

A certain diatomic gas is contained in a vessel whose inner surface is small absorber 

which remains any atoms or molecules of gas which strike it. Show that if doubling the 

 

P  

 

W  

 

W  



absolute temperature causes one half of the molecules to dissociate into atoms then the 

rate at which the absorber is gaining mass increases by a factor 1 + 1
√2
� . 

Fluid mechanics  

1. (a) Write the continuity and Bernoulli’s equations as applied to fluid dynamics  

(b) (i) Under what conditions is the Bernoulli’s equation applicable? 

(ii) Discuss two (2) applications of the Bernoulli’s equation  

(iii) Develop an equation to determine the velocity of a fluid in a venturimeter pipe.  

 

(c) The static pressure in a horizontal pipeline is 4.3 x 104Pa, the total pressure is 4.7 

x 104Pa and the area of cross section is 20cm2. The fluid may be considered to be 

incompressible and non-viscous and has a density of 1000kg/m3. Calculate the flow 

velocity and the volume flow rate in the pipeline. 

 

2. (a) (i) State Newton’s law of viscosity and hence deduce the dimension of the 

coefficient of viscosity. 

(ii) In an experiment to determine the coefficient of viscosity of motor oil, the 

following measurements are made:- 

 Mass of glass sphere = 1.2 x 10-4kg  

 Diameter of sphere = 4.0 x 10-3m  

 Terminal velocity of sphere = 5.4 x 10-4m/s  

 Density of oil = 860kg/m3  

Calculate the coefficient of viscosity of the oil 

(b) (i) Briefly explain the carburetor of a car as applied to Bernoulli’s theorem. 

(ii) Why hotter liquid flow faster than cold ones.  

(iii) Why a flag flutter when strong minds are blowing on a certain day.  

Heat  

1. (a) Give a common example of a adiabatic process  

(ii) What happens to the internal energy of a gas during adiabatic expansion?  

  

(b) A mass of an ideal gas of volume 400cm3 at 288k expands adiabatically. If its 

temperature falls to 273k.  

(i)  Find the new volume of the gas  

(ii) Calculate the final volume of the gas if it is then compressed isothermally until 

the pressure returns to its original value.  

 

2. (a) (i) What is meant by thermal radiation?  

(ii) Briefly explain why forced convection is necessary for excess temperature less than 

20k?  

 

(b) (i) Why is the energy of thermal radiation less than that of visible light? 



(ii) A body with a surface area of 5.0cm2 and a temperature of 727°C radiates 300 joules 

of energy in one minutes calculate its earissitivity. 

 

(c) (i) State Newton’s law of cooling  

(ii) A body cooks from 70°C to 40°C in 5 minutes. If the temperature of the surroundings 

is 10°C. Calculate the time it takes to cool from 50°C to 20°C. 

 

3. (a) (i) What is meant by a thermometric property?  

(ii) Mention three qualities that make a particular property suitable for use in a practical 

thermometer. 

 

(b) Study the values in table below which represent the observations of a particular room 

temperature obtained by using two types of thermometers and then answer the questions 

that follow:  

 

Table  

Temperature in °C Resistance measured by 
resistance thermometer (Ω) 

Pressure recorded by 
constant volume gas 
thermometer (NM-2) 

Steam point 100°C 
75.00 1.10 x 107  

Ice point O°C 
63.00 8.00 x 106  

Unknown room temperature  
64.992 8.51 x 106  

 

(i) Calculate the value of unknown room temperature on the scales of resistance 

thermometer and constant volume gas thermometer. 

(ii) Why do the answers in b (i) above differ slightly? 

Wares and mechanical vibrations  

1. (a) (i) Describe the formation of Newton’s rings. How would you measure the 

wavelength of yellow light by use of Newton’s rings?  

(ii) What would happen to the central sport when air rests between the lens and the plates 

of the apparatus for Newton’s rings? 

 

(b) (i) What is meant by Doppler effect?  

(ii) Mention two (2) common applications of the Doppler shift.  

 

(c) Ultra sound of frequency 5 x 105 Hz is incident at an angle of 30° to the blood vessel 

of a patient and a Doppler shift of 4.5 kHz is observed. If the blood vessel has a diameter 

10-3m and the velocity of ultrasound is 1.5 x 103m/s. Calculate the:- 

 

(i) Blood flow velocity  
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G   
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(ii) Volume rate of blood flow  

 

2. (a) (i) What is interference? Explain the term path difference with reference to the 

interference of two wave-train, 

(ii) What is it not possible to see interference when the light beams from head lamps of a 

car over lap?  

(iii) Discuss whether it is possible to observe an interference pattern when white light 

is shone on a young’s double slit experiment. 

(b) A grating has 500 lines per millimeter and is illuminated normally with 

monodromatic light of wavelength 5.89 x 10-7m. 

(i) How many diffraction maxima may be observed? 

(ii) Calculate the angular separation  

(c) In figure below S1 and S2 are two coherent light services in a young’s double slits 

experiment separated by a distance 0.5mm and O is a point equidistant from S1 and S2 at 

a distance 0.8m from the slits. When a thin parallel sided piece of glass (G) of thickness 

3.6 x 10-6m is placed near S1 as shown the central fringe system moves from O to a point 

P. Calculate OP. (The wavelength of light used = 6.0 x 10-7m). 

  

 

 

 

 

 

 

 

 

 

                    Given: Refractive index of glass is 1.5  

3. (a) Define the following terms  

(i) Damped oscillation  

(ii) Forced oscillation  

(iii) Resonance  

(b) (i) What is meant by the statement that light is plane polarized.  



(ii) State Brewster’s law  

(iii) Sunlight is reflected from a calm lake. The reflected sunlight is totally polarized. 

What is the angle between the sun and the horizon?  

(c) (i) What is meant by crossed Polaroid’s?   

(ii) Give two differences between diffracting grating spectra and prism spectra.  

(iii) State Huygens’s principle of wave construction. 

Electrostatics  

1. (a) (i) What is capacitance?  

(ii) List three factors that govern the capacitance of a parallel plate capacitor.  

 

(b) Show that the energy per unit volume stored in a parallel plate capacitor is given by:- 

U = ½ ℰ��
� and define all the symbols in this equation. 

 

(c) Given that the distance of separation between the parallel plates of a capacitor is 

5mm, and the plates have an area of 5m? A potential difference of 10KV is applied 

across the capacitor which is parallel in vacuum compute:-  

 

(i) The capacitance  

(ii) The election intensity in the space between the plates  

(iii) The change in the stored energy if the separation of the plates is increased from 

5mm to 5.5mm. 

 

2. (a) Explain the following observation  

(i) A dressing table mirror becomes dusty when nipped with a dry cloth on a warm 

day.  

(ii) A charged metal ball comes into contact with an uncharged identical ball. 

(Illustrate your answer by using diagrams). 

(b) (i) Show that the unit of CR (time constant) is seconds and prove that for a 

discharging capacitor it is the time taken for the charge to fall by 37%. 

(ii) The variable radio capacitor can be charged from 50pf to 950pf by turning the dial 

from O° to 180°. With the dial at 180°, the capacitor is connected from the battery and 

the dial is turned to O°. What is the charge on the capacitor? What is the p.d cross the 

capacitor when the dial reads O° and the work done required to turn the dial to O°? 

(Neglect frictional effects). 

 

3. (a) (i) State coulomb’s law of electrostatics  

(ii) Define electric field strength, E at any point  

(iii) Mention two common properties of electric field lives.  



B   A    

P   

60°  60°  

(b) Two identical balls each of mass 0.8kg carry identical charge and they are separated 

by thread of equal length. At equilibrium they positioned themselves at a distance of 

1.2cm as show in figure below. Calculate the charge in either ball.  

 

 

 

 

 

 

 

4. (a) Define the following terms:- 

(i) Capacitance  

(ii) Charge density  

(iii) Equipotential surface  

(b) By using the coulomb’s law of electrostatic, device an expression for the electric field 

strength E, due to a point charge if the material is surrounded by a material of 

permittivity ℰ, and hence show how it relates with charge density 6. 

(c) Describe the structure and mode of action of a simplified version of the Van de Graaff 

generator.  

Current Electricity  

1. (a) Define the following terms:- 

(i) Current density  

(ii) Conductivity  

(b) (i) Under what condition is ohm’s law true?  

(ii) Why does the voltage across the terminals of a cell or battery fall when it is delivering 

a current? 

(c) (i) Define temperature coefficient of resistance  

(ii) A heating cold of Nichrome wire with cross sectional area of 0.1mm2 operate on a 

12V supply, and has a power of 36W when immersed in water at 373K. Calculate the 

length of the wire. (Give ∝= 8.0�10�����). 

(d) (i) What is a potentiometer?  

(ii) Mention two advantages and disadvantages of potentiometer. 

1.2cm  



5Ω 1Ω 

(iii) State kirdhoff’s laws of electric network. 

(iv) Find the value of the current I in the circuit below.  

 

 

 

 

 

2. (a) What is meant by the following term 

(i) Alternating current (ac) 

(ii) Effective value of A-C 

(b) A 60 volts, 10 walts lamp is to be run on 100V, 60Hz AC mains.  

(i) Calculate the inductance of a choke coil required.  

(ii) If a resistor is used in (b) (i) above instead of choke, what will be value of its 

resistance? 

(c) An LCR circuit width R = 70Ω in series with a parallel combination of L = 1.5H and 

C = 30hf is driven by a 230V supply with angular frequency of 300Vad/s  

(i) Find the power in pat to the circuit  

(ii) At the frequency Wo = 
�

√��
, how does the circuit respond?  

Environmental physics  

1. (a) (i) Explain the following terms: Earthquake, Epicenter and Earthquake focus.  

(iii)Describe clearly how P and S waves are used to ascertain that the outer core of the 

Earth is in liquid form. 

(b) (i) Define the ionosphere and give one basic use of it.  

(ii) Why is the ionosphere obstacle to radio aslionary? 

2. (a) (i) What is the origin of Earthquake?  

(ii) List down three source of earth’s magnetism. 

 

(b) A large explosion at the earth’s surface crates compression (P) and shear (S) waves 

moving with a speed of 6.0km/s and 3.5km/s respectively. If both waves arrive at 

cosmological station with 30 seconds interval, calculate the distance measured between 

seismological station and the site of explosion. 

 

(c) Explain three techniques applicable for improving soil environment for the best plant 

growth. 
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3. (a) Describe the sources and effects of the following pollutants in the environment.  

(i) Air pollution  

(ii) Radiation pollution  

(b) Briefly explain the influence of the following climatic condition for plant growth and 

development. 

(i) Rainfall and water  

(ii) Wind  

(c) (i) State three sources of heat energy within the interior of the earth. 

(ii) Discuss two advantages of windbreaks to plant environment. 

(iii) Briefly explain the major causes of water pollution. 

Electronics and communications  

1. (a) Briefly describe the major factors that you would consider when designing a voltage 

amplifier. 

 

(b) (i) Explain the term “thermal run away” as regards a transistor amplifier. 

(ii) With the help of clear diagrams, explain how you would overcome thermal run away 

in a voltage amplifier. 

(c) Figure below shows a junction transistor voltage amplifier circuit. If R1 = 100kΩ, R2 = 

1KΩ, Vcc = 6.0V, VBE = 0.6V and B = 60; Calculate:- 

(i) The voltage across R1  

(ii) The value of IB 

(iii)The value of IC 

(iv) The voltage across R2  

(v) The collector – eailter voltage (VCE) 

 

 

 

 

 

         Vcc  

 

 

 

2. (a) (i) Give one advantage of frequency modulation (FM) as compared to amplitude 

modulation (AM) signal.  

IB             C1 

              R2 

R1                                                                                                        

     

     

      

 

 

VBE 
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(ii) Briefly explain the importance of bandwidth of an amplitude modulated (AM) signal.  

(b) (i) State the function of a modulator in radios  

(ii) Sketch a block diagram to show the general plan of any communication system. 

 

(c) The amplitude modulated (AM) broadcast band ranges from 450 to 1200Hz. If each 

station modulates with audio frequencies up to 5.5KHz, determine the:- 

(i) Bandwidth needed for each station  

(ii) Total bandwidth available.  

 

3. (a) What is meant by the following electronic circuits  

(i) Logic gates  

(ii) Integrated circuits  

(b) Draw a truth table for the circuit in figure below including the states at C, D, E, F and 

G.  

 

 

 

 

 

 

 

(c) (i) What is the basic difference between good conductors and semiconductors.  

(ii) Two silicon diode each of formal bias voltage of 0.7V are connected in circuit as 

shown below.  

 

 

 

 

 

 

Calculate the value of I1 and I2 

4. (a) (i) List three properties of operational amplifiers  

3.3kΩ 

5.6kΩ 



15kΩ 

Vo  
Vi 

30kΩ 

(ii) What is meant by the term negative feedback? Give four advantages of using it in an 

pump or any type of voltage amplifier. 

 

(b) (i) Define closed loop gain. 

(ii) Derive an expression of the closed loop gain for an inverting opamp voltage amplifier 

with an input resistor R1 and a feedback resistor R2.  

 

(c) Calculate the value of output potential Vo in the circuit below if the input potential V1 

is + 2.0V. 

 

 

 

 

 

 
Modern physics  

1. (a) State believe postures of the atomic model.  

(b) Show that for an election in a hydrogen atorn the possible radii of an election abit me 

given by:-  

 

Vn = Go n2,  n = 11, 21, 31………..  

 

(c) (i) Show that the possible energy levels in joules for the hydrogen and are given by 

the formula:- 

 

En = −	
���

�����
				

�

��
  

Where m = mass of the electron  

          e = electronic charge  

         h = Planck’s constant  

        �� = Permittivity constant of vacuum. 

 

(ii) What does the negative sign signify in the formula for En (i) above?   

 

2. (a) Define the terms  

(i) Bindi9ng energy of a nudide  

(ii) Parking fraction  

(b) Distinguish between  

(i) B- decay and B+ decay  

(ii) Nuclear fission and nuclear fusion  



(iii)Activity and half-life a radioactive materials. 

 (c) An experiment was conducted to investigate the absorption by aluminium of the radiation 
from a radioactive source by inserting aluminium plates of different thicknesses between the 
source and a Geizer tube connected to a rate meter or scale. The observation are summarized in 
table below. 

Table  

Thickness of Aluminium 
(cm) 

2.3 6.9 11.4 16.0 

Mean centrate (min-1) 1326 802 496 300 
 

Use these data to plot a graph and hence determine for this radiation in aluminium, the linear 

absorption coefficient � =
��

�
	1 ���  where I is the intensity of the audient radiation and DI is the 

part of the incident absorbed in the thickness dz. 

3. (a) (i) Briefly explain the production of x-rays  
(ii) List down any three uses of x-rays  
(iii) How are the intensity and penetrating power of an x-rays bean controlled?  

(b) An x-ray tube operated at a de potential difference of 60KV produces heat at the 
target at the rate of 840W. Assuming 0.65% of the energy of the incident election is 
converted into x-radiations, calculate.  

(i) The number of electrons per second striking the target.  
(ii) The velocity of the incident elections.  
(iii)The energy of incident election. 

 (c) (i) What is carbon – 14? Explain its production and how it is used in the dating process.  

(ii) Living wood has an activity of 16.0 courts per minute per gram of carbon. A certain sample 

of deal wood is found to have an activity of 18.4 courts per minutes for 4 grams. Calculate the 

age of the sample of deal wood. Assume the half-life of carbon – 14 is 5568 years.  

4. (a) Define the following terms  

(i) LASER  

(ii) Work function  

(b) Ultraviolet light of wavelength 3600A is made to fall on a smooth surface of 

potassium. Determine: 

(i) The maximum energy of emitted photo electors  

(ii) The stopping potential  

(iii)The velocity of the most energetic photoelectors gives that work function for 

potassium is 2eN. 

(c) (i) Give any four uses of LASER light  

(ii) Distinguish between hard and soft x-rays  



(iii) Briefly describe x-rays diffraction spectra. 

Electromagnetisms  

1. (a) (i) State lens’s law of electromagnetic induction  

(ii) An air craft’s is flying horizontally at 200m/s through the region where the vertical 
component of the earth magnetic field is 4.0 x 10-5T. If the air craft has a wing span of 
40m, what will be the potential difference (p.d) produced between the wing lips? 
 

(b) A foroid of inner radius 25cm and an outer radius of 29cm has 4500 turns of wound 
around it which passes a current of 12.0A. What will be the induction of the magnetic 
flux.  

(i) Outside the tovoid  
(ii) Inside the core of the foroid  
(iii)In a empty space surrounding the toroid  

 (c) (i) Draw hysteresis loops diagram for soft iron and hard steel and use them to discuss 
permanent magnet.  

(ii) Define permeability constant  

(iii) Derive an expression for the magnetic flux density B at the centre of the circuitor coil of 
radius r and N turns placed in air carrying a current I. 

(iv) Compare Biot-savart law and coulomb’s law of electrostatics. 

2. (a) State the laws of electromagnetic induction and describe briefly experiments (one in 
each case) which can be used to demonstrate them. 
 
(b) A flat coil of 100 turns and mean radius 5.0cm is lying on a horizontal surface and is 
turned over in 0.2 second against the vertical components of Earth’s magnetic field. 
Calculate the average ear induced. 
 
(c) With the help of clean diagrams, explain briefly how you would convert a sensitive 
galvanometer into:- 

(i) An ammeter  

(ii) A voltmeter  

  (d) (i) State any three magnetic components of the Earth’s magnetic fields.  

(ii) The horizontal and vertical components of the earth’s magnetic field at a certain location are 

2.7 x 10-5T and 2.0 x 10-5T respectively. Determine the earth’s magnetic field at the location 

and its angle of indication. 

 

************** The End********************* 

 




