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Unit 1 

1 Transform the vector Ḡ=2ậx-3ậy-ậz to cylindrical coordinates at point A (2, 3, 5) 

2 Given the points A(10,12,-6),B(16,8,-2) and C(8,1,4), Find : i) the perimeter of triangle ABC 

ii)Vector projection of 𝑅 𝐴𝐵  on 𝑅 𝐵𝐶  . 

3 Define with example: 

 i) line integral  
 ii) volume integral  

 iii) surface integral 

4 Explain the following:  

i) Cartesian co-ordinate 
 ii) cylindrical co-ordinate  

iii) spherical co-ordinate 

5 State and explain divergence theorem. 
 

6 Show that: 

i) curl of gradient of scalar is zero  
ii) Divergence of curl of vector is zero. 

 

7 Give the conversion from the cylindrical coordinate of a point to its Cartesian coordinates. 

 

8 Given the vector 𝑅 𝐴 = 3𝑎 𝑥  + 8𝑎 𝑦   +𝑎 𝑧𝑅 𝐵= 𝑎 𝑥  -6𝑦+5𝑧 and 𝑅 𝑐  = 7𝑎 𝑥  -4𝑎 𝑧  find: i) unit vector 

perpendicular to both 𝑅 𝐴 and 𝑅 𝐵ii) Angle between 𝑅 𝐴 and 𝑅 𝐵 
 

9 Transform the following vectors to the Cartesian coordinate system. i)  

 

10 Find the volume enclosed by a closed surface define as 20 < 𝑟 < 30, 30° < 𝜃 < 115°, 45° <

∅ < 160°. 

11 Write the expression for divergence in general curvilinear and cylindrical coordinates. 

12 Explain the physical significance of the terms:  

i) the divergence of a vector field ii) the curl of vector field. 

13 Let V=
𝑠𝑖𝑛𝜃𝑐𝑜𝑐 ∅

𝑟
 determine: i) ∇  v ii) ∇ ∗ ∇  v iii)∇  . ∇  v 

 

14 Transform the following vectors to the Cartesian coordinate system : 

i) 𝜌𝑐𝑜𝑠∅𝑎 𝑟 − 𝜌𝑠𝑖𝑛∅𝑎 ∅ 

ii) ii) r cos∅𝑎 𝑟  

15 Evaluate both sides of divergence theorem for given 𝐷  = 2xy𝑎 𝑥  + 𝑥2𝑎 𝑦   for the region 0<x<1, 

0<y<2,0<z<3. 



 

 

 

 

 Unit 2 

1 Derive the expression for the electric field intensity due to an infinitely long line charge on 

z-axis at a general point (0,y,0)in cylindrical coordinate system. 

2 Define potential and derive the relations  ∇  V = -𝐸 . 

3 Derive The Gauss’s Law In Point Form. 

4 Find for 𝐸 given V= 2(𝑋 + 1)2(𝑌 + 1)2(𝑍 + 1)2 AT POINT (1,2,3). 

 5 Find 𝜌𝑉  Using The Maxwell Equation For The Given Data At A(1,2,3): 

𝐷  = 2𝑋2𝑌3𝑍2𝑎 𝑥  + 3𝑋3𝑌2𝑍2𝑎 𝑦+ 2𝑋2𝑌3𝑧𝑎 𝑧  . 

6 Define the following terms:- 

i) electric field intensity ii) coulomb’s law iii) surface integral iv) electric flux density. 

7 Derive the expression for the electric field intensity due to an infinitely long line charge. 

8 Derive the expression for the electric field intensity due to an infinitely sheet charge 

9 State divergence thermo and evaluate any one side of it if,  

𝐷  = 6XY𝑍2𝑎 𝑥  + 3𝑋2𝑍𝑎 𝑦+ 6𝑋2𝑌𝑍𝑎 𝑧  . and the volume bounded by x=1 and 3 , y=0 and 1 

and z=-1 and 1. 

10 State and derive poission and laplace’s equation. 

11 Prove that E=
−𝑑𝑣

𝑑𝑙
  by using electrostatic potential. 

12 Find the force due to two point charges Q1 =8uc , Q2= 6uc located at A(3,2,-1) and B(-1,-

1,4)on charge Q3=10nc at (0,3,2). 

 Unit 3 

1 Derive the boundary condition at the interface of two dielectric ∈1 and ∈2 and show 

that: 
𝑡𝑎𝑛 𝜃1

𝑡𝑎𝑛 𝜃2
=

∈1  

∈2
 

2 Derive the expression for energy stored in a capacitor. 

3 Between two perfect6 dielectric z=0 is the boundary and for the region z<0,∈𝑟1=2.5 

while the region z>0 ,∈𝑟2=4 and let =80𝑎 𝑥 -60𝑎 𝑦+30𝑎 𝑧 . 

4 Derive the expression for energy requires to move a point charge in an electric field. 

5 Explain the term i) polarization ii) electric susceptibility iii) dipole moment 

6 Derive the boundary condition at the interface of conductor and free space  



 Unit 4 

1 Using the principal of conversion of charge ,derive the equation of continuity of current. 

2 Derive steady magnetic field law : i) Biot –savart’s law ii) Ampere’s circuital law.   

3 State and explain Biot –savart’s law 

4 Define the following term: i) scalar magnetic potential ii) vector magnetic potential iii) 

surface current denity. 

5 Derive an expression of 𝐻  due to ban infinite filament of current . 

6 Derive an expression for magnetic field intensity due to an infinite sheet current. 

7 Express  𝐻  in Cartesian coordinates at P(0.04,0,0) in the field a coaxial transmission line 

a=2mm,b=7mm,c=9mm,I=0.7A Centered On Z-axis, 𝑎 𝑧  Direction In Central Conductor 

8 Give the proof for ∇  . B   =0 from Biot –savart’s law. 

9 Derive current continuity equation and give its physical significance. 

10 Derive and prove that ∇  * H  = J   

11 Show that magnetic field intensity at any point due to finite line of current is 𝐻  = 
𝐼

4𝜋𝑙
 

(sin 𝛼2 - sin𝛼1 ) 𝑎 ∅ A/M where 𝛼1and 𝛼2  are the angle of inclination of point of interest 

lower and upper end of finite current line. 

12 Find  ∇  * H  for i) 𝐻 =𝑦2𝑧𝑎 𝑥  + (x+1)yz 𝑎 𝑦  - (x+1) 𝑎 𝑧  

                           ii)  𝐻  =2lcos∅𝑎 ∅ -4lsin∅𝑎 ∅+3𝑎 𝑧  

 

 Unit 5 

1 Explain the terms: i) self inductance ii) mutual inductance  

2 Derive the boundary condition at the interface of two different magnetic media. 

3 Derive the expression for the energy stored in magnetic field 

4 Show that 
𝑡𝑎𝑛 𝛼1

𝑡𝑎𝑛 𝛼2

 =
𝜇𝑟1

𝜇𝑟2

 . 

5 How much energy is stored in 1m length in magnetic field within a non magnetic solid 

circular conductor of radius l carrying a uniform distributed total current I? 

6 Write the maxwell’s equation. Explain the physical significance of each equation. 

7 Define the following term: i) Magnetization Ii) Magnetic Dipole Moment Iii) Magnetic 

Susceptibility. 

8 State and derive the boundary condition at the interface between two different magnetic 

material. 

9 Derive and expression for magnetic energy storied in magnetic field. 

10 Derive boundary condition for steady magnetic field vector 𝐻  abd 𝐵  at the interface of 

two magnetic medium of permeability 𝜇1  and 𝜇2. 

11  

If 𝐵  =0.03x𝑎 𝑥  T in material for which 𝑋𝑚  =2;find i) 𝜇r  ii) 𝜇  iii) 𝐻  iv) 𝑀   V) 𝐽   



12 Calculate Self Inductance Of 3.5 M Of Coaxial With A=0.8mm And B=4mm, Filled 

With Material For Which 𝜇R =50. 

13 Find The Magnetization In Magnetic Material Where: 1) 𝜇 =1.8*10−5𝐻/𝑚 and H= 120 

A/m 

2) 𝜇r=22 there are 8.3 *1028  atoms/𝑚3 and each atom has dipole moment of 4.5 

*10−27A-𝑚2. 

14 Write and explain differential and integral forms of maxwell’s  equation.  

 

 Unit 6 

1 
Derive the faraday’s law  ∇ 𝐸 =

𝜕𝐵        

𝜕𝑇
  for time varying field. 

 

2 Derive the pointing theorem and briefly give significance of the terms. 

3 Define: i) Displacement current density ii) Skin depth. 

4 Derive the wave equation in terms of 𝐸   in free space and write its vector pharos form. 

5 Write Maxweel’s equation for time varying field in differential and integral form and 

explain the significance of displacement current.  

6 Write short notes: 

i) Poynting Vector Ii) Displacement Current Iii) Poynting Theorem And Its Significance  

Iv) Maxwell’s Equation On The Basic Of Gauss’s Law In Integral And Differential 

Form. 

V) Depth Of Penetration. 

7 A 10GHZ plane wave travelling in free space has an amplitude v/m. find i) velocity of 

propagation ii) wave length iii) characteristics impedance of medium iv) amplitude of H 

v) propagation constant 𝛽. 

8 Deduce the equation of the propagation of the plane electromagnetic waves in free 

space. 

9 Explain the concept of displacement current. 

10 Define : i) conduction current density and ii) displacement current density. 

11 Derive Maxwell’s curl equation: 

i) ∇ ∗ 𝐸 = −  
𝜕𝐵        

𝜕𝑇
 ii) ∇ ∗  𝐻  =𝐽   + 

𝜕𝐷    

𝜕𝑡
 . 

12 Define : i) loss tangent ii) skin depth  

13 Derive wave equation for time varying in terms of 𝐸   . 

14 Explain the following term: 

i) Propagation constant ii) attenuation constant iii) phase constant. 

15 Derive the wave equation from Maxwell’s equation foe free space, charge free region. 

 


