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Learning 

Objectives Students will be able to know about: 

 Magnetic field due to a current carrying conductor. 

 Lorentz force 

 Charged particle moving in electric and magnetic fields 

 Biot-Savart law and its applications 

 Ampere’s Circuital law and its applications. 

 Force between two parallel current carrying conductors. 

 Moving coil galvanometer and conversion of galvanometer in to ammeter and 

voltmeter. 

   

Points to 

remember 

Revise using following bullet points: 

 When a charged particle enters in a magnetic field then force experienced by it 

is given by  BvqFm


   

 When a charged particle enters in an electric field then force experienced by it is 

given by EqFe


  

 The total force experienced by a charge particle due electric and magnetic fields 

is called Lorentz force. 

 A current carrying conductor placed in a magnetic field experience a force 

 BlIF


  

 According to Biot-Savart law, the magnetic field at a distance r from a small 

element dl carrying current I is given by n
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 For a straight infinitely long conductor carrying current I, magnetic field at a 

distance x from it is given by
x
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 The mathematical expression for Ampere’s circuital law is   IldB 0. 


 

 Magnetic field at the core of a current carrying solenoid or toroid is nIB 0  

 Force per unit length between two infinitely long current carrying parallel 

conductors is 
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 A current loop behaves as a magnetic dipole. Torque experienced by a current 

carrying loop placed in a uniform magnetic field is  sinIAB  

 A galvanometer is a device which detect or measure small amount of current in 

a circuit. A galvanometer can be converted in to an ammeter by connecting a 

shunt resistance in parallel to it. A galvanometer can be converted in to a 

voltmeter by connecting a large resistance in series with it. 



Questions  
Questions  need to be done: 

 A 2 MeV proton is moving perpendicular to uniform magnetic field of 2.5 tesla. 

What is the magnitude of force on the proton. 

 An electron travels in a circular path of radius 20 cm in a magnetic field of 2 x 

10
-3

 T. Calculate the speed of vthe electron. What is the potential difference 

through which the electron must be accelerated to acquire this speed. 

 Calculate the magnetic field at the centre of a coil of side 4 cm carrying current 

of 5 A. 

 A wire caries a current 3 A and consist of a circular arc of radius 5 cm and 

central angle 90
0
 and the two straight sections intersect at the centre of the arc 

when produced. Calculate the magnetic field at the centre of the arc.  

 A straight wire carrying current 12 A is bent into a semicircular arc of radius 2 

cm. What is the direction and magnitude of the magnetic field at the centre of 

the arc ? 

 Two long parallel wires are 8 cm apart. What equal currents must flow in the 

wires if the magnetic field half-way between them is to have a magnitude of 

300µT ?  

 A long conductor of length 1.5 m is placed parallel to a short conductor of 

length 5 cm near its centre. The conductors are carrying currents 3 A and 4 A 

respectively along the same direction. Calculate the total force experienced by 

the short conductor, when distance between them is 0.03 m ? 

 If the current sensitivity of of a moving coil galvanometer is increased by 20%, 

its resistance also increased by 1.5 times. How will the voltage sensitivity of the 

galvanometer be affected ? 

 A galvanometer has a resistance of 100 Ω. A resistance of one ohm is connected 

across its terminals. What part of the total current flows through the 

galvanometer ? 

 A galvanometer with a resistance of 12 Ω gives full scale deflection for a 

current of 0.0025 A. What is the net resistance of the meter when it is converted 

into an ammeter to read 7.5 A and also when it is converted into a voltmeter to 

read 10 volts ? 
 


