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ELECTRIC CURRENT 

One mark questions:  

1. What is the resistance value of a resistor of colour code Brown, Black, Red and silver?  
2. Mention a non-ohmic device.  
3. A wire of resistance R is stretched so that its length increases n times. What is its resistance?  
4. Colour of the fourth band in a colour coded resistor is silver, what is its significance.  
5. Define ohm.  
6. State Ohm’s law.  
7. What is the practical unit of electric current?  
8. Write the expression for the current in a circuit containing a source of e.m.f. and external 

resistance.  
9. A current of 10ampere flows through a conductor of resistance 10ohms for 10seconds. How 

much charge is moved? 
10. A uniform wire of resistance R is stretched uniformly so that its length is doubled. What is its 

new resistance? 
11. What is the SI unit of resistivity? 
12. On what factors resistance of a conductor depends? 
13. Relate resistance of a thermistor with temperature.  
14. When ‘n’ number of identical cells, each of e.m.f. E and internal resistance r are grouped in 

series, write the expression for current flowing through the external resistance R. 
15. The potential difference across the terminals of a cell of e.m.f. 1.1volt becomes 1volt when 

an external resistance of 1Ω  is connected to its terminals. Find the internal resistance.  
16. A current of 2ampere passes through a wire for 8seconds. Find the number of electrons 

passing across the wire (e=1.6 X 10-19C) 
17. Charge on an electron is 1.6 X 10-19C. Find the number of electrons that should flow per 

second in a conductor to provide a current 1ampere. 
18. Which materials are used to make a good resistance coils? 
19. How does the resistance of a thermistor change with rise in temperature? 
20. How does the electrical conductivity of a semiconductor vary with increase in temperature? 
21. Find the equivalent resistance between points A and B in the following network. 
22. What amount of charge is conveyed through a conductor in 10microseconds, when a steady 

current of 5mA flows through it? 
23. Two resistors of resistance 2Ω  and 3Ω  are connected in parallel and a p.d. is applied to the 

combination. Find the ratio of the current in two respective resistors. 
24. A current of 3A flows through a resistance of 40Ω . Calculate the power consumed. 
25. How does the resistance of a conductor vary with its area of cross-section? 
26. A resistor (carbon) has a resistance of 120ohms. What is the colour sequence of the bands on 

it? 
27. Name a device which does not obey Ohm’s law. 
28. What is meant by the internal resistance of a cell? 
29. What is meant by Transition temperature? 
30. When a material is called a superconductor? 
31. The colour sequence on a resistor is “Green-black-brown”. What is the resistance? 
32. The colour of fourth band on a resistor is silver. What is the tolerance of the resistor? 
33. Why is manganin used in making standard resistances? 
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34. Expand ‘SQUIDS’. 
35. What is a thermistor? 
36. If the colour sequences of the resistor are brown, black, brown and gold, what is its 

resistance. 
37. Define drift-velocity. 
38. What happens to the resistance of a thermistor when it is cooled? 
39. What is critical field? 
40. A current 2A flows through a conductor of resistance 4W. Calculate the potential difference 

across the conductor. 
41. What is superconductivity? Mention one of its applications. 
42. Write the colour code for a resistor of resistance 120Ω .  
43. Define resistivity of a conductor. 

Two mark questions:  

1. A wire of length ‘l’ resistance R is bent in the form of a square. What is the resistance 
between two opposite corners of the square? 

2. The effective resistance of two resistors in series is 10Ω  and in parallel it is 2.4Ω . Calculate 
the individual resistances. 

3. How do you connect two resistances to a cell to get (a) maximum current (b) minimum 
current? 

4. A resistance wire is drawn uniformly till its length is doubled. How does its resistance 
change? 

5. Obtain an expression for branch current in the case of two resistors in parallel. 
6. What is meant by resistivity of a conductor? Give the expression for the same. 
7. A metal wire of resistance 5ohms and of length 0.314m has a diameter of 0.24mm. Calculate 

its resistivity. 
8. Define e.m.f. of a cell. The reading of a voltmeter connected across a cell usually is lower 

than the actual e.m.f. Explain why? 
9. Mention the condition under which series and parallel connections of cells are advantageous. 

What is the condition for maximum current when identical cells are arranged in multiple arc? 
10. State and explain Ohm’s law. Define one ohm. 
11. Obtain an expression for the current through an electrical circuit having a source of e.m.f. and 

a resistance. 
12. What is a thermistor? Mention any two uses of a thermistor. 
13. What is the length of a manganin wire of diameter 0.44mm required to construct a ten ohm 

coil? Specific resistance of manganin = 44.3micro-ohm cm. 
14. The poles of a cell kof e.m.f. 1.5volt are connected to a 10ohm coil. If the current in the 

circuit is 0.1amp. Calculate the internal resistance of the cell. 
15. The resistance of a conductor is 5ohms at 5000C and 6ohms at 10000C. Calculate the mean 

temperature coefficient of resistance of the material. 
16. A metal wire of specific resistance 64micro ohm m and length 198cm has a resistance of 

7ohms. Calculate the diameter of the wire.  
17. The poles of a cell of e.m.f. 2volts are connected to a coil of resistance 20ohm. If the current 

in the circuit is 0.08amp, calculate the internal resistance of the cell. 
18. What happens to the current in a circuit where two resistances connected in parallel are 

replaced by a series combination of them? 
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19. Mention any two effects of electric current. 
20.  Find the temperature at which the resistance of a conductor will be twice that at 00C, if 

C0/004.0=α  
21. A uniform wire of resistance 9Ω  is bent to form an equilateral triangle. What is the effective 

resistance between any two corners of the triangle? 
22. Explain the terms super-conductor and thermistor. 
23. What is electron mobility? Write the expression for it. 
24. What are high temperature superconductors? Give examples. 
25. What are the uses of super conductors? 
26. A carbon resistor has red, black, red and gold coloured bands on it. Find its resistance. 
27. What is superconductivity? Define critical field. 
28. Calculate the electric current when 5 X 1018 number of electrons flow through a conducting 

wire in 3 second. 

Four/Five mark questions:  

1. Derive the expression for electric current in terms of drift velocity. 
2. Deduce ohms law assuming the expression for drift velocity. 
3. State ohm’s law. Using the law derive an expression for current in a simple circuit. State the 

conditions under which the e.m.f. of the cell is equal to its terminal p.d. 
4. Obtain an expression for the effective resistance of three resistors in parallel. 
5. Write a note on thermistor. OR What is thermistor? How does resistance of a thermistor vary 

with temperature? Mention any two applications of thermistor. 
6. State and explain ohm’s law. Mention two limitations of ohm’s law. 
7. Distinguish between series and parallel connections of resistors. 
8. Explain how the resistance of a given conductor depends on its length and cross-sectional 

area. Define specific resistance. Mention its SI unit. 
9. What is meant by equivalent resistance? Obtain the expression for the equivalent resistance 

when three resistances are connected in series. 
10. State ohm’s law. Derive the expression for the branch currents, through two resistor 

connected in parallel. 
11. Define emf of a cell. Explain why terminal p.d. of a cell is always less than the emf of the 

cell. 
12. Define e.m.f. and internal resistance of a cell. Obtain an expression for current in a simple 

circuit consisting of a cell and an external resistance using ohm’s law. 
13. What is meant by ‘superconductivity’ and ‘critical temperature of a superconductor’? 

 

Five mark questions:  

1. Calculate the resistance of a cylindrical wire of length 6m with inner and outer diameters of 
1mm and 2mm respectively. If the cylindrical wire were to be solid of diameter 2mm, how 
will the resistance change?(Resistivity of the material = 6.28X 10-7Ω ) 

2. A metal cube of side 2cm is drawn into a uniform wire of length 2m. The wire is cut into 
three pieces of equal length. The wires are then joined to form a triangle ABC. A cell of 
e.m.f. 2V and internal resistance 1ohm is connected across AB. Calculate the current across 
the various branches. Specific resistances of the material of cube is 0.6micro ohm m. 
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3. Two resistances coils of 100ohm and 200ohm respectively are connected in series across 
100volts. A moving coil voltmeter of resistance 200ohm is connected in turn across each coil. 
What will it read in each case? 

4. A uniform wire of resistance 12Ω  is cut into three pieces in the ratio 1:2:3 and are connected 
to form a triangle. A cell of e.m.f. 8volts and internal resistance 1Ω  is connected across the 
highest of the three resistors. Calculate the current through each part of the circuit. 

5. A cell of e.m.f 4volts and a negligible internal resistance is connected in series with a 
potentiometer wire of length 400cm. The e.m.f. of a Leclanche cell is found to balance on 
150cm of this potentiometer wire. Find the e.m.f of the Leclanche cell. 

6. Three resistors, each of resistance 4ohms are connected in parallel. Five resistors, each of 
resistance 8ohms are connected in parallel. Another three resistors, each of resistance 10ohms 
are in parallel. If these three parallel combinations are in series find the effective resistance of 
the circuit. 

7. Three resistors of 3Ω , 4Ω  and 6Ω  are connected in parallel. They are connected to a cell of 
e.m.f. 2V and internal resistance 2/3Ω . Find the current drawn from the cell and the current 
through 3Ω  resistance. 

8. A set of 4cells each of emf 2volts and internal resistance 1.5ohms are connected across an 
external load of 10ohms with 2rows, 2cells in each branch. Calculate the current in each 
branch and potential difference across 10ohms. 

9. The resistivity of a material is 0.55 mΩµ . A solid metal cube of this material and having side 
0.01m is stretched into a uniform wire of length 2m. Calculate the resistance of the wire. 

10. A potential difference of 100volts is maintained across a conductor of resistance 25ohms. 
Calculate the number of electrons flowing through it in one second. Charge of electron  
1.6X10-19C. 

11. Two conductors of resistances 4Ω  and 8Ω  are connected in parallel with a cell of e.m.f. 2V 
and internal resistance 0.5Ω . Calculate the current in each conductor. 

12. Two resistors of resistances 2ohms and 3ohms are connected in series with a cell of e.m.f. 
equal to 12V. The ammeter in the circuit has a negligible resistance. It records a current of 
2amp. When another wire of unknown resistance is joined in parallel with the combination, 
the current changes to 3amps. Calculate the unknown resistance and the internal resistance of 
the cell. 

13. The resistance of a conductor is 6ohms at 500C and 7ohms at 1000C. Calculate the mean 
temperature coefficient of resistance of the material. Find also the resistance of the conductor 
at 00C. 

14. Three equal resistors connected in series across a source of emf of negligible internal 
resistance together dissipate 10watts of power. What would be the power dissipated if the 
resistors are connected in parallel across the same source of emf? 

15. A uniform nichrome wire of resistance 24Ω  is bent into three parts in the ratio 3:2:1 to form 
a triangle. A cell of emf 4V and internal resistance 2/3Ω  is connected across the lowest of the 
three resistances. Calculate the current in each branch of the circuit. 

16. When two resistances are connected in series with a cell of emf 2V and negligible internal 
resistance, a current of 2/5A flows in the circuit. When the resistances are connected in 
parallel, the main current is 5/3A. Calculate the resistances. 
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17. Three identical cells each of emf 2V and internal resistance 1Ω  are connected across an 
external resistance of 6Ω . Find the current through the external resistor if (i) the cells are 
connected in series (ii) the cells are connected in parallel. 

18. A resistance of 9Ω  is connected to the terminals of a cell. A voltmeter connected across the 
cell reads 1.8V when a resistance of 10Ω  is connected in series with 9Ω , the voltmeter 
reading changes to 1.9V. Calculate the emf of the cell and its internal resistance. 

19. Two resistors 8Ω  and 12Ω  are connected in series across a battery potential difference 
10volts. Calculate the current in the circuit, when another unknown resistance is connected in 
parallel with the two resistors across the same battery, the current in the circuit changes to 
2.5A. Calculate the unknown resistance. 

20. Two resistors of resistances 2Ω  and 4Ω  are connected in parallel. Two more resistors 3Ω  
and 6 Ω are also connected in parallel. These two combinations are in series with a battery of 
emf 5V and internal resistance 0.7Ω . Calculate through 6Ω  resistor. 

21. What is thermistor? What is it made of ? Mention any two applications of thermistor. 
22. The current flowing through a conductor having electron density 6X1026m-3 is 5A. Calculate 

the time taken by an electron to drift from one end to other end of 10m length of it. Area of 
cross section of the wire = 2X10-6m, Charge of electron = 1.6 X10-19C.  

 

KIRCHHOFF’S  LAWS 

One mark questions:  

1. Find the value of V in the circuit given. 
2. Find the value of I in the figure. 
3. In a balanced Wheatstone’s network galvanometer and cells are interchanged. Will the 

network be still balanced? 
4. Write a diagram of Wheatstone’s network. 
5. What is the significance of Kirchhoff’s second law? 
6. In a balanced Wheatstone’s network the galvanometer is replaced by another of lower 

resistance, will the network be still balanced? 
7. In a Wheatstone’s network resistance P, Q, R and S are connected in a cyclic order, what is 

the balanced condition? 
8. In a balanced Wheatstone’s network the galvanometer is replaced by another of higher 

resistance, will the network be still balanced? 
9. What is a node in an electrical network? 
10. In a balanced Wheatstone’s network, the galvanometer resistance is increased by 20Ω . What 

happens to the balance of the network? 
11. Give the principle on which ‘meter bridge’ works. 
12. Does the balancing condition of Wheatstone bridge vary, if the positions of the galvanometer 

and battery are interchanged? 

Two mark questions:  

1. State the Kirchhoff’s laws. 
2. Draw a diagram of Wheatstone’s network. Give the condition for balancing of the network. 



II PUC  PHYSICS 

6 
 

3. At what point of a closed circuit(electrical network) conservation of charge is valid? What is 
meant by mesh of an electrical network? 

4. Draw Wheatstone’s network and write the condition in mathematical form for its balance. 
5. What principle is involved in the (i) Kirchhoff’s First law (ii) Kirchhoff’s Second law 

Four/Five mark questions:  

1. State and explain Kirchhoff’s law of electrical network. 
2. Obtain the condition for balance of a Wheatstone’s network by applying Kirchhoff’s law. 
3. Two resistors of 2Ω  and 3Ω  are connected in parallel to a cell of emf 2V. Calculate the main 

current passing through the circuit and current through individual resistors. 

Five mark questions:  

1. Two cells of emf’s 1.6volts and 2.4volts having internal resistance 2Ω  and 4Ω  the two 
positive poles are connected to a resistance of 6Ω  and negative poles connected to 8Ω  coil. 
If another wire of 10Ω  is connected between the mid points of these wires, what is the p.d. 
across it? 

2. With two resistance wires in the two gaps of a meter bridge, the balance point was found to 
be 100/3cm from the zero end. When a null point is shifted to 66 2/3cm from the same end. 
Find the resistance of the two wires. 

3. A wire connected in the left gap of a meter bridge balances a 10ohm resistance in the right 
gap at a point which divides the bridge wire in the ratio 3:2. Calculate, the resistance of the 
wire if the length of the wire is 100cm. Calculate length of one ohm wire. 

4. Two cells of emf’s of 2 volts and 1volt and of internal resistance 1ohm and 2ohms 
respectively have their positive terminal connected by a wire of 10ohm resistance and their 
negative terminals by a wire of 4ohms resistance. Another coil of 10ohms is connected 
between the middle point of these wires. Find the potential difference across the 10ohm coil. 

5. A cell of emf 2V and internal resistance 1ohm is connected in parallel with another cell of 
emf 1.5V and internal resistance 2ohms. When the combination is in parallel with a resistance 
of 4ohms, find the current through each branch and also the p.d. across the 4ohm resistance. 

6. In a Wheatstone’s bridge, the four resistance arms of the bridge are AB=2Ω , BC=3Ω ,  
CD=4Ω  and DA=1Ω . A cell of emf 2V and negligible internal resistance is connected across 
AC and a galvanometer of resistance 10Ω  is connected between B and D. Find the current 
through the galvanometer. 

7. Two cells, one of 2V and internal resistance 1Ω  and another of 1.5V and internal resistance  
3Ω , drive the current through an external resistor of 10Ω  connected between the common 
positive and negative terminals. Find the p.d. across the external resistor. 

8. Calculate the current flowing through 8Ω  resistor given below. 
9. Two cells of emf’s 2V and 1.5V and internal resistances 1Ω  and 2Ω  respectively are 

connected in parallel across a 10Ω  resistor, such that they tend to send the current through it 
in the same direction. Calculate the current in each branch and p.d. across 10Ω  resistor. 

10.  Two cells of emf’s 2V and 4V and internal resistances 1Ω  and 2Ω  respectively are 
connected in parallel so as to send the current in the same direction through an external 
resistance of 20Ω  resistance. Find the p.d. across the resistor. 

11. Four resistors 20Ω , 30Ω , 10Ω  and 8Ω  are connected in the form of a Wheatstone’s bridge 
in cyclic order. A galvanometer of resistance 80Ω  is used. A current of 0.2A enters and 
leaves the network. Find the current flowing through the galvanometer. 
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12. Two cells of emf’s 1.5V and 2.0V and internal resistance of 1 and 2 respectively are 
connected in parallel to an external resistance of 5Ω . Calculate the current in each of the 
three branches of the circuit. 

13. Calculate the power dissipated in the 10Ω  resistor in the circuit below. 
14. Two cells of emf’s 3V and 2V and internal resistances 1.5Ω  and 1Ω  respectively are 

connected in parallel across 3Ω  resistor, such that they tend to send the current through the 
resistor in the same direction. Calculate the p.d. across 3Ω  resistor. 

15. The positive terminals of two cells of emf’s 2V and 3V and internal resistances respectively  
1Ω  and 2Ω  are connected to the ends of a 10Ω  resistor and their negative terminals are 
connected to the ends of a 8Ω  resistor. If a 10Ω  resistor is connected to the mid points of  
10Ω  and 8Ω  resistors, find the current through 10Ω  resistor and the potential across it. 

16. Three resistances 1Ω , 2Ω  and 3Ω  are connected in parallel. This combination is connected 
in series with a cell of emf of 2V and internal resistanceΩ , calculate (a) equivalent resistance 
of the combination (b) current passing through the combination (c) potential difference across 
the combination (d) current in the 1Ω  branch. 

17. Two resistances of 3Ω  and 6Ω  are connected in parallel with a battery of emf 6V and 
internal resistance 1Ω . Calculate the main current through the circuit and the currents 
through 3 and 6. 
 

MAGNETIC EFFECT OF CURRENT 

One mark questions:  

1. At what angle should  a proton enter a magnetic field for the force on it to be maximum? 
2. The plane of the coil of a TG is placed perpendicular to the magnetic meridian and an electric 

current is passed through it. What is the deflection of the needle in TG? 
3. A TG gives a deflection of 300 for a certain current at one place and deflection of 450 at 

another place. Find the ratio of het horizontal components of the earth’s field at the two 
places. 

4. A circular coil has one turn and carries a current of qamp. The same wire is turned into a 
smaller coil of 4 turns and the same current is passed. What is the field at the centre of the 
wire? 

5. Who discovered the magnetic effect of electric current? 
6. What is the unit of magnetic induction? 
7. Mention the law which gives the direction of the magnetic field in the region surrounding a 

straight current carrying conductor. 
8. A circular coil carrying a certain current is rewound such that number of turns is halved. How 

does the magnetic field at the center of the coil changes? 
9. At which point on the axis of a solenoid, the magnetic field is the maximum? 
10. A current flows in a conductor from west to east. What is the direction of the magnetic field 

at a point below the conductor? 
11. At what angle should a high speed proton enter into a magnetic field so as to experience a 

maximum force? 
12. Name the law which gives the magnitude of he magnetic field at a point near a current 

element. 
13. What is the magnitude of the force exerted of the force exerted on a charge which is moving 

along the direction of the magnetic field? 
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14. Does a neutron experience a force in a magnetic field? 
15. How does the magnetic field due to a current carrying conductor vary with current? 
16. Define magnetic dip at a place. 
17. State Lenz’s law. 
18. At which point on the axis of a circular coil carrying current, the magnetic filed is maximum? 
19. What are magnetic elements? 

Two mark questions:  

1. Why is TG called by that name? Give the expression for its reduction factor. 
2. State one of the relevant rules to find the direction of the magnetic filed due to electric 

current. 
3. Mention the adjustment of a TG before taking the readings. 
4. State Laplace’s (Biot-Sarvart) law. 
5. Explain the term reduction factor of a TG. 
6. Explain why the plane of the TG coil is adjusted to be in the magnetic meridian? 
7. Deduce the tangent law. 
8. Explain why four readings are taken for each setting in an experiment with TG. 
9. Give the expression for the magnitude of the magnetic induction inside the solenoid on its 

axis. 
10. A TG has a coil of 22 turns and mean radius 10cm. Find the reduction factor at a place where 

H=25A/m. 
11. Define reduction factor of a TG and mention its unit. 
12. Write the expression for the magnetic field due to a straight current carrying conductor. 
13. Two equal and mutually perpendicular magnetic fields are simultaneously acting on a 

magnetic needle. Find the angle made by the needle with either of the magnetic fields. 
14. Define the terms ‘Declination’ and ‘Inclination’, at a place. 
15. Express Laplace’s law in mathematical form and explain the symbols. 
16. When does the force acting on a moving charge in an external magnetic field becomes 

maximum and minimum? 

Four/Five mark questions:  

1. Assuming the expression for magnetic field at a point on the axis of a circular coil carrying 
current, arrive at the expression for the field (a) at the centre of the coil (b) at a distance equal 
to the radius of the coil. 

2. Derive an expression for the magnetic field at any point on the axis of a circular coil carrying 
current. 

3. Obtain an expression for the magnetic field at a point on the axis of a circular coil carrying a 
current. Mention its direction. 

4. Give the theory of TG and hence define the reduction factor of a TG. 
5. State and explain Biot and Savart law(Laplace’s law). 
6. Obtain an expression for the magnetic flux density at the centre of a circular coil carrying 

current. Indicate the direction of the field at the center. 
7. a) Write the expression for force acting on a charge moving in a uniform magnetic field. 

When is the force maximum? 
b) Write the expression for Laplace’s law and explain the terms. 

8. Show that current carrying circular coil behaves as a magnetic dipole. 
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9. Define the terms declination, dip and horizontal components of earth’s field. 

Five mark questions:  

1. Two TG’s having oils of turns 3 and 6 respectively are connected in parallel and a current is 
passed through the system. Show that the defections are same. (Assume that the coils have 
the same diameter and are made of same wire). 

2. The magnetic field at two points on the axis of a circular coil carrying current are in the ratio 
8:1. If the points are 0.12m and 0.48m respectively from the center of the coil, find the radius 
of the coil. 

3. The magnetic flux at two points on the axis of a circular coil at distances of 5cm and 20cm 
from the center are in the ratio 8:1. Find the diameter of the coil. 

4. A and B are tow identical coils, each of diameter 0.314m having 10turns each. They are 
placed concentrically with their planes at right angles to each other. A current of 1 ampere 
flows through each coil. Calculate the resultant magnetic field at their common center. 

5. A current of %A flows through a circular coil 500 turns and of radius 5cm. Find the magnetic 
filed (i) at the center of the coil and (ii) at a point 12cm away from the center of the coil along 
its axis. 
( 17

0 104 −−×= Hmπµ ) 
6. Two TG’s A and B of 5 and 8 turns and radii 0.08m and 0.12m respectively are in series. If 

the deflection in A is 400, find the deflection in B. Also calculate the current through them. 
Given TBH

5108.3 −×= . 
7. A circular coil of 10 turns and mean radius of 0.1m is kept with its plane in the magnetic 

meridian. If a current of 2A passes through it, calculate the resultant magnetic field at its 
center.( TBH

5104 −×= ) 
8. Two circular coils of mean radii 0.1m and 0.05m consisting of 5 turns and 10 turns 

respectively are arranged concentric to one another with their planes at right angles to each 
other. If a current of 2A is passed through each of them, calculate the magnitude of the 
resultant magnetic field at their common centre. 

9. A current of 5mA passing through a coil of 10turns produces a magnetic field T81028.6 −×  at 
the center of the coil. Calculate the radius of the coil. 

10. Find the magnitude of magnetic induction at a point 0.06m from the center and along the axis 
of a circular coil carrying a current of 2A. Also calculate the magnitude of magnetic 
induction at the center of the coil. Given: Number of turns in the coil=20. Mean radius of the 
coil=0.05m. 

11. A battery of emf 12V and internal resistance 2Ω  is connected in series with a TG coil of 
resistance 4Ω . The number of turns is 2 and radius of the coil 0.078m. The angle of 
deflection is 450. Calculate the reduction factor of the TG and BH at the place. 

12. Two TG’s with number of turns 2 and 10 having radii as 0.07m and 0.08m respectively are 
connected in series. The deflection in the first TG is 600. Calculate the deflection in the 
second TG. 
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MECHANICAL EFFECT OF ELECTRIC CURRENT 

One mark questions: 

1. What is a shunt? 
2. Why an ammeter is always connected in series? 
3. Which is the basic instrument used to detect electric current? 
4. How can a moving coil galvanometer converted into an ammeter. 
5. What is the nature of the force between two parallel wires carry current in the same direction? 
6. What is the nature of the force between two parallel conductors carrying currents in opposite 

direction? 
7. When did the two parallel conductors carrying current repel each other? 
8. What is the value of resistance of an ideal voltmeter? 
9. How can you convert a galvanometer into a voltmeter? 
10. Give the expression for shunt required to convert a galvanometer into an ammeter. 
11. An ammeter of resistance 0.1Ω  reads upto 5A. Find the series resistance required to convert 

into a voltmeter to read upto 200V. 
12. A galvanometer of resistance 10Ω  is shunted with a resistance of 9Ω . What part of the main 

current flows through the galvanometer? 
13. What should be the resistance of an ideal ammeter? 
14. A piece of soft iron is introduced into a magnetic field. How does the flux density change? 
15. Write the expression for the force experienced by a change moving in a uniform magnetic 

field? 
16. What is the force acting on a charged particle moving parallel to a uniform magnetic field? 
17. Can a stationary charged particle experience a force in a magnetic field? 

Two mark questions:  

1. What should be the resistance of an ideal ammeter and ideal voltmeter? 
2. How is a galvanometer converted into an ammeter? Give the expression for additional 

resistance. 
3. How do you increase the sensitiveness of a moving coil galvanometer? 
4. A galvanometer has a resistance of 75ohms and requires a current of 1mA for full scale 

deflection. How do you convert it into an ammeter reading up to 3A? 
5. How is the galvanometer converted into a voltmeter? Give the expression for the resistance. 
6. Mention any two factors on which the force acting on a charged particle moving in a 

magnetic field depends. 
7. Write any two advantages of moving coil pointer galvanometer over suspended coil 

galvanometer. 
8. An electron is moving with a velocity of 105ms-1 at right angles to a magnetic field of 0.5T. 

Find the instantaneous force acting on it. (charge on the electron = 1.6 X 10-19C) 
9. Define ampere. 
10. A current loop of area 20 X 10-4 m2 carrying a current of 0.2 ampere is placed at an angle of 

600 with a magnetic field of strength 4 X 10-2 T. Calculate the torque exerted on it. 
11. What should be the resistance of an ideal ammeter and an ideal voltmeter? 
12. Write the expression for torque acting on a current carrying loop in a magnetic field. When is 

it maximum? 
13. What is meant by ‘magnetic dipole moment’ of current loop? Write its SI unit. 
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14. Write the expression for torque on a current carrying loop placed in a uniform magnetic field 
and explain the terms used. 

15. Write an expression for force acting on a current carrying conductor placed an external 
magnetic field and explain the forms. 

Four/Five mark questions:  

1. Write the expression for the force between two straight parallel conductors, indicating the 
directions. Hence define an ‘ampere’. 

2. With a necessary derivation, explain how a moving coil galvanometer is converted into an 
ammeter. 

3. With a neat diagram, explain the theory of a suspended coil galvanometer. 
4. With a neat diagram, describe the construction of a suspended coil galvanometer. 
5. Describe how a moving coil galvanometer is converted into a voltmeter. 
6. Compare ammeter and voltmeter. What are the resistance of an ideal ammeter and an ideal 

voltmeter? 
7. State “Fleming’s left hand rule” with a neat diagram of a suspended coil galvanometer. 

Mention any one advantage and one disadvantage of the suspended coil galvanometer. 
8. Give the expression for the force exerted on a current on a current carrying conductor placed 

in magnetic field. Explain the terms. State Fleming’s left hand rule. What happens if the 
conductor is placed parallel to the field? 

9. What is an ammeter and a voltmeter? Explain why the effective resistance of an ammeter 
should be low and that of a voltmeter should be high. 

10. Give the expression for the magnitude of the force on a charged particle moving across a 
uniform magnetic field. Hence define tesla. What is the direction of the force on the particle? 

11. Write the expression for force outing on a charge, moving in a uniform magnetic field and 
explain the terms. Write the conditions for the force is maximum and minimum. 

12. Derive the expression for the force between two parallel conductors carrying current. 
13. Mention any four differences between an ammeter and a voltmeter. 
14. Derive an expression for the force between two parallel straight conductors carrying current 

and hence define ‘ampere’. 
15. When a straight conductor of length 0.2m carrying current of 1.2A is placed in a magnetic 

field of strength 0.3T, it experiences a force of 3.6 X 10-2N.Calculate the inclination of the 
conductor with the field. Find the force, if the conductor is at right angles to the magnetic 
field.  

Five mark questions:  

1. A galvanometer has a coil resistance 80Ω  and gives fullscale deflection for a current of 
5mA.How do you convert it into (a) ammeter reading 30mA. (b) a voltmeter to read 5V? 

2. A millimeter has resistance 10ohms and range of 0 to 20 milliamperes. How would you 
convert it into a voltmeter to read 100volts? 

3. A moving coil galvanometer of resistance 25ohm gives full scale deflection when a current of 
4mA passes through it. How do you convert it into a voltmeter to read upto 300volts? 

4. A galvanometer has resistance of 15ohm which gives full scale deflection with the current of 
one milliampere. How can it could be converted into a voltmeter of range 15volts? 

5. An ammeter of resistance two ohms reads upto 5 ampere. How do you convert it into an 
ammeter to read upto 30 ampere. 
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6. A galvanometer gives full scale deflection with 0.2mA. The resistance of the coil 1000ohm. 
How can a galvanometer be converted into an ammeter to read currents upto 2 ampere. 

7. A galvanometer has resistance 120ohm and 30 divisions in its scale. It requires 1.2 X 10-5A 
current per division deflection. How can it be converted which can measure a maximum 
potential difference of 3V? 

8. It is required to convert a galvanometer of current range 0-15mA and voltage range 0-750mA 
into (a) an ammeter of range 0-25A. (b) a voltmeter of range 0-150V. Calculate the values of 
the respective resistance and explain how they are connected. 

9. A metallic wire 7m in length and carrying a current of 6A is placed in a magnetic field of 
0.1T. Calculate the magnitude of the force on the wire when it is magnitude of the force on 
the field. 

10. Determine the small resistance to be connected in parallel with a galvanometer of resistance 
50Ω  in order to convert it into an ammeter of range 0-50mA. Given: Current required to 
produce full scale deflection in the galvanometer is 1.5mA. 
 

ELECTROMAGNETIC INDUCTION 

One mark questions: 

1. What is the phase relation between current and voltage in a AC circuit containing a pure 
inductance? 

2. Does an inductor offer reactance to a steady current? 
3. Define coefficient of self induction. 
4. What is a transformer? 
5. What is an induction coil? 
6. What is mutual induction? 
7. What is an AC? 
8. What is the phase difference between current and voltage in a AC circuit containing pure 

capacitance. 
9. The RMS value of the voltage in an AC circuit is 220V. Find its peak value? 
10. The peak value of a certain sinusoidal AC is 1.414amp. What is its RMS value? 
11. The current in a coil of self inductance 10mH changes from 0 to 15amp in 1 milli-sec. What 

is the emf induced in the coil? 
12. Why is an electrical circuit carrying an AC a moving coil galvanometer cannot be used? 
13. What is the SI unit of self inductance? 
14. What is the significance of Lenz’s law? 
15. What is the inductive reactance of a coil of inductance L when the frequency of an AC is ‘f’? 
16. The resonant frequency of a series LCR circuit is 100Hz. If the LC product is increased 

16times, what is the new resonant frequency? 
17. What is the turns ratio of a transformer to change the voltage from 11,000V to 1,100V? 
18. What is the meaning of the statement “Self inductance of a coil is Henry”? 
19. A d.c. voltage of 200V is applied to a coil of 100turns. What is the induced emf in the nearby 

coil of 50turns? 
20. What is meant by the “Impedance” of an AC (LCR) circuit? 
21. If Xc be the capacitive reactance of an AC circuit, what is the new capacitive reactance, when 

the frequency of the source is halved? 
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22. Write the relation between root-mean-square (rms) value and the peak value of alternating 
current. 

23. How does the reactance of a capacitor in an AC circuit change if the frequency is increased? 
24. What is wattless current? 
25. Give one advantage of AC over DC. 
26. Mention the principle on which a transformer works. 
27. Distinguish between resistance and impedance. 
28. What is eddy current? 
29. Write the expression for quality factor. 
30. A coil in a magnetic field is rotated from 00 to 1800 about an axis perpendicular to the field. 

Write the AC waveform. 
31. What is the relation between ‘rms’ and ‘average’ value of sinusoidal AC voltage? 

Two mark questions:  

1. Why is the choke preferred to a resistance to reduce the current in an AC circuit? 
2. Mention an expression for the emf generated when a coil is rotated in a uniform magnetic 

field. Represent the variation of induced emf graphically. 
3. A current of 2A flowing through a coil of inductance 2mH, reduces to zero in 1ms. Find the 

emf induced in the coil. 
4. Explain the principle of induction coil. 
5. Mention any two uses of an induction coil. 
6. What is meant by capacitive reactance? Write an expression for it. 
7. Current in a coil changes from 4amperes to zero in 0.1second. If the average emf induced is 

100volts. What is self inductance of the coil? 
8. A transformer id of no use in DC circuits, explain. 
9. Why DC meters do not show deflections when used in AC circuits? 
10. State and explain Lenz’s law. 
11. State and explain Faraday’s laws of electromagnetic induction OR State the laws of 

electromagnetic induction. 
12. The peak value of an AC is 2A. What are the average and rms values? 
13. Distinguish between inductive and capacitive reactances. OR Distinguish between ‘inductive 

reactance’ and ‘capacitive reactance’ in an AC circuit. Give the expression for the impedence 
of LCR circuit fed by an AC. 

14. Give the graphical representation of phase relationship between voltage and current in a pure 
inductance circuit. 

15. Draw a schematic diagram of a hot wire ammeter and label its parts. 
16. What is ‘resonance’ in an AC circuit? 
17. The current in a coil of self inductance 2mH changes from 2.5A to 0.5A in 0.01sec. Find the 

emf induced in the coil. 
18. What is a phasor and phasor diagram? 
19. What is a choke? Mention on use of it. 
20. What is power factor? 
21. What is hysteresis loss. 
22. What are the advantages of ac over dc? 
23. Give any two differences between resistance and reactance. 
24. Define ‘phase’ and ‘frequency’ of AC. 
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25. State Faraday’s second law of electromagnetic induction and name the scientist who gave the 
direction of induced emf. 

26. Write one advantage and one disadvantage of eddy currents. 
27. Mention any two sources of power loss in transformers. 
28. Distinguish between ac and dc. 
29. An inductor of self inductance 12mH is in an AC circuit. Find its inductive reactance if an 

AC current with frequency 50Hz flows through it. 
30. Write the value of power factor for (i) a pure resistor (ii) a pure inductor. 
31. What are coercivity and relativity? 
32. Show the variation of electric current with frequency in a resonant LCR series circuit 

diagrammatically. 

Four/Five mark questions:  

1. Derive an expression for impedance in LCR circuit. 
2. Give an expression for impedance of a series LCR circuit. Mention the condition for 

resonance and hence obtain expression for resonant frequency. 
3. Describe an experiment to demonstrate electromagnetic induction. 
4. Outline two experiments to demonstrate the phenomenon of electromagnetic induction. 
5. Deduce an expression for the alternating emf when a coil is rotating in a uniform magnetic 

field with uniform angular speed. 
6. State and explain Faraday’s laws of electromagnetic induction and Lenz’s law. 
7. What is resonance in an AC circuit? Derive the formula for the resonant frequency in an LCR 

AC circuit. 
8. Explain the phenomenon of self induction. Define henry. 
9. Show that the current leads the voltage by /2 in AC circuit containing pure capacitor. OR 

Obtain an expression for the current when an AC voltage is applied across a pure capacitor 
and mention the phase relation between current and voltage. 

10. What is an alternating current? Derive an expression for the emf induced in a coil moving in 
a magnetic field. 

11. State the laws of electromagnetic induction. Draw a schematic diagram of induction coil and 
label the parts. 

12. Derive an expression for the current induced at any instant in a coil rotating in a uniform 
magnetic field. 

13. a) Explain the terms ‘Self induction’ and ‘Mutual induction’. 
b) Write the labeled diagram of an AC generator. 

14. Briefly explain the working of an AC generator with a meat labeled diagram. 
15. Write expressions for impedance and current in an ac circuit containing an inductance and a 

resistance connected in series. Write an expression for power factor of an ac circuit. Under 
what condition is the power maximum? 

16. Derive an expression for the emf induced in a rod moving in a magnetic field. 
17. Show that voltage leads the current is an ac circuit containing pure inductance. 
18. Show that current lead, the voltage in ac circuit containing pure capacitance. 
19. Write a note on transmission of electric power. 
20. Derive an expression for current flowing in a series LCR ac circuit and hence write the 

condition for electrical resonance. 
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21. Derive the expression for sinusoidal emf and represent graphically the variation of emf with 
time. 

Five mark questions:  

1. A capacitor and a 20ohm resistor are in series with a 100V, 50Hz AC source. Find the value 
of the capacitance in order that the power factor is equal to 0.8. What is the phase difference 
between current and voltage? 

2. A circuit consists of a coil and a capacitor in series, if the applied voltage is 250V, 50 Hz, the 
inductance of the coil is 0.9H and resistance of coil is 60Ω  and the capacitance of the 
capacitor is 8micro farad, calculate the current in the circuit. 

3. Calculate the impedance of a coil of self inductance 0.1henry and resistance 20Ω  when it 
connected to an AC of 60hertz. 

4. A current in a coil of inductance 5mH changes from 2.5apm to 0amp is 1/100second. Find the 
induced emf. 

5. A 220V, 50Hz AC source is connected to an inductance of 1henry and resistance of 10ohms 
in series. Calculate the current in the circuit. 

6. An electric lamp which works at 40volts and consumes 10ampere is connected to an AC 
mains at 100volts and 50cps. Calculate the inductance of the coil in the lamp. 

7. An alternating potential of 110 volts and 50Hz is applied to a circuit having resistance of 200
Ω  inductance of 5 henry and a capacitance of 2 F. Calculate the impedance and the 
maximum current in the circuit. 

8. A 80Ω  resistor and 20 F capacitor are connected in series with AC source 220V at 50Hz. 
Calculate the potential difference across each of them. 

9. A source of alternating electromotive force of frequency 50Hz is connected in series with a 
resistance of 20Ω , an inductance of 100mH and a capacitor of of 30 F. Does the current lag 
or lead the applied emf and by what angle? 

10. A 100Ω  resistance and 0.5H inductance are connected in series to an AC source of 110V-
50Hz. Calculate (i) current flowing in the circuit (ii) power factor (iii) phase difference 
between voltage and current. 

11. A coil of inductance of 0.2H and a resistor of resistance 50ohms are connected in series with 
an AC source of emf 220V and 50Hz. Calculate the current in the circuit. 

12. A coil of inductance 0.02henry and a resistor of resistance 12Ω  are connected in series with 
an AC source of 130V, 40Hz. Calculate the average current in the circuit. 

13. A 60Ω  resistor and a 10 F capacitor are connected in series with an ac source 220V, 50Hz. 
Calculate the current in the circuit. 

14. A source of alternating emf of frequency 50Hz is connected in series with a resistance of 200
Ω , an inductance of 100mH and a capacitance of 30 F. Does the current lag or lead the emf 
and by what angle? 

15. An alternating potential of 110V and 50Hz is connected in series with a resistance of 200Ω , 
inductance 5henry and a capacitance of 2 F. Calculate the impedance and the current in the 
circuit. 

16. A resistance of 50Ω , an inductance of 10mH and a capacitor of capacitance 20 F are 
connected in series to a 220V-50Hz AC line source. Calculate the current in the circuit and 
the power factor. 

17. A resistance of 30Ω  and a coil of inductance of 0.127H are connected in series with 220V, 
50 Hz AC source. Calculate the power factor of circuit. 
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18. An arc lamp requires 20A current at 120V dc source. If this lamp has to be used on an ac 
source at 220V, 50Hz, find the value if the inductance of an inductor that must be connected 
with the lamp in order to maintain the same current. 

19. An AC source 260V and 40Hz is connected in series with a coil of inductance 0.02H and a 
resistor of resistance 12W. Find (i) the current (ii) the potential difference across the 
inductance coil and (iii) the potential difference across the resistor. 

20. What is a transformer? Explain its construction and working. Mention any source of power 
loss in transformer. 

21. An ac source of 220V, 50Hz is connected to a series combination of 20Ω  resistor, 5 C 
capacitor and 2mH inductor respectively. Calculate the current through the combination. 

22. An AC source of 250V, 50Hz is connected to a circuit consisting of electric lamp rated 
100W, 50V and a capacitor in series. What should be the capacity of the capacitor to work 
the lamp with rated value? 


