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1 (a) Derive Lorentz force equation and mention the applications of its solutions. [6] CO1 L3 

1 (b) A charged particle moves with a uniform velocity of 4 𝒂𝒙 𝑚/𝑠 in a region where 

𝑬 = 20 𝒂𝒚  𝑉/𝑚 and   𝑩 = 𝐵0 𝒂𝒛  𝑤𝑏/𝑚2. Determine Bo such that the velocity of the 

particle remains constant. 

[4] CO1 L3 

 [OR]    

2 Two infinitely long straight conductors, both carrying current of 10mA each in the 

same direction are located at x=0; y=0 and x=0; y=10m respectively.  

Derive the expression for force per unit length between them. Also calculate the force 
per unit length between them. 

[6+4] CO1 L3 

3 Obtain the boundary conditions at the interface between two magnetic materials. [10] CO1 L3 

 [OR]    

4(a)  Given B = 0.05 T and  𝜇𝑟 = 50. Find magnetic susceptibility, Magnetization and 

Magnetic field Intensity. 
[5] CO1 L3 

4(b) Two differential current elements are present as follows: 𝐼1𝒅𝒍1 = −3𝒂𝒚  A.m at 

P1(5,2,1) and 𝐼2𝒅𝒍2 = −4𝒂𝒛  A.m at P2 (1,8,5). Determine differential force on element 2 

due to element 1. 
[5] CO1 L3 

5(a) Derive the expression for force on a current element placed in a steady magnetic field. [6] CO1 L3 

5(b) Calculate M for the material in which: (a) 𝜇𝑟=1.4 and 𝑯 = 350 𝒂𝒙 A/m. (b) 𝜇𝑟= 6 and 

there are 2.5 ×  10 29atoms/m
3
, each having magnetic dipole moment of 2.8 ×  10 −30 𝒂𝒙 

A.m
2 

[4] CO1 L3 

 [OR]    

6 Write the equations to compare electric circuit and magnetic circuit with respect to 

i) e.m.f and m.m.f, ii) Electric and magnetic scalar potential, iii) Electric current and 

magnetic flux, iv) Resistance and reluctance, v)  𝐸. 𝑑𝑙 and  𝐻. 𝑑𝑙 
[10] CO1 L3 

7(a) Derive the expression for magnetic torque due to a rectangular current loop. [5] CO1 L3 

7(b) An air core toroid has 500 turns, mean radius of 15 cm, cross-sectional area of 6 cm
2
.  

The magneto motive force is 2000 A.t. Calculate total reluctance, flux, flux-density, field 
intensity inside the core. 

[5] CO1 L3 

 [OR]    

8(a) Derive the expression for force between differential current elements [5] CO1 L3 
8(b) The magnetic field intensity is given in a region of space as  

𝑯 =  
(𝑥+2𝑦)

𝑧2  𝒂𝒚 +
2

𝑍
𝒂𝒛 𝐴/𝑚. Calculate current density in that region. [5] CO1 L3 

9(a) At a point P(x,y,z) the components of vector magnetic potential are given as  

𝐴𝑥 =  4𝑥 + 3𝑦 + 2𝑧, 𝐴𝑦 =  5𝑥 + 6𝑦 + 3𝑧, 𝐴𝑧 =  2𝑥 + 3𝑦 + 5𝑧. Determine B at P. 
[4] CO1 L3 

9(b) Find the torque on the square wire loop of current 0.6 A, bounded by 𝑥 =  −1 𝑡𝑜 𝑥 = 1 

and 𝑦 =  −1 𝑡𝑜 𝑦 =  1 about (2, 3, 4) by the field 𝑩 =  (0.4𝒂𝒙 + 0.6𝒂𝒚 − 0.7𝒂𝒛) T 

acting only on the side of the loop for which y = 1.  

[6] CO1 L3 

 [OR]    

10 Let 𝜇1 = 4 𝜇0  H/m in region 1 where z > 0, while 𝜇 = 7 𝜇0 H/m where z < 0.  

Let 𝑲 =  80 𝒂𝒙 𝐴/𝑚 on the surface z = 0. In region1, the magnetic flux density 

is       𝑩𝟏 =  2𝒂𝒙 −  3𝒂𝒚 +  𝒂𝒛  𝑚𝑇. Find 𝑩𝟐. 

[10] CO1 L3 
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