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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.                                             
 

S No Question Marks Unit CO 
Cognitive 

Level 

1a) State Coulomb’s law and express in vector form 2 1 C212.1 Remember 
1b) Find D at (4,0,3) if a charge of -5πnC is at (4,0,0) 2 1 C212.1 Apply 

1c) Differentiate polar and non-polar dielectrics 2 1 C212.1 Analyze 

1d) State Ampere’s Law and express in equation form. 2 2 C212.2 Remember 

1e) Give the equations of magnetic force on a.Q and b.Idl 2 2 C212.2 Remember 

2a) 
Using divergence theorem and Gauss law relate D to the volume charge 

density 

 

 

 

 

5 1 
C212.1 

Apply 

2b) 
Two point charges 1nC and 2nC are located at(3,2,-1 )and (-1,-1,4). Calculate 

the F and E  on a 10nC charge located at (0,3,1)  
5 1 

C212.1 
Apply 

3a) Derive D due to a.Point Charge and b.Line Charge 5 1 C212.1 Apply 

3b) 
Find the total current in a wire of radius 1.6mm placed along the z-axis if 

J=500/ρ az A/sq.m 
5 1 

C212.1 
Apply 

4a) Derive Ampere’s Law in differential form 5 2 C212.2 Apply 

4b) 
Planes y=0 and y=4 carrires current K=-10ax A/m and K=10axA/m. 

Determine H at (1,1,1)  
5 2 

C212.2 
Apply 

5a) Derive the equation for magnetic force between two current elements 5 2 C212.2 Apply 

5b) 

Point charge of 10nC moves with a uniform velocity of 2ax-4az m/s in em 

field  having E=ax-3ay+8az V/m and B=0.3ax+0.1ay Wb/sq.m. Find a.Fe 

b.Fm and Total Force. 

5 2 
C212.2 

Apply 
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.            

S No Question Marks Unit CO 
Cognitive 

Level 

1a) State Coulomb’s law and express in vector form 2 1 C212.1 Remember 
1b) Find D at (4,0,3) if a charge of -5πnC is at (4,0,0) 2 1 C212.1 Apply 

1c) Differentiate polar and non-polar dielectrics 2 1 C212.1 Analyze 

1d) State Ampere’s Law and express in equation form. 2 2 C212.2 Remember 

1e) Give the equations of magnetic force on a.charge Q and b.Idl 2 2 C212.2 Remember 

2a) 
Using divergence theorem and Gauss law relate D to the volume charge 

density 

 

 

 

 

5 1 
C212.1 

Apply 

2b) 
Two point charges 1nC and 2nC are located at(3,2,-1 )and (-1,-1,4). Calculate 

the F and E  on a 10nC charge located at (0,3,1)  
5 1 

C212.1 
Apply 

3a) Derive D due to a.Point Charge and b.Line Charge 5 1 C212.1 Apply 

3b) 
Find the total current in a wire of radius 1.6mm placed along the z-axis if 

J=500/ρ az A/sq.m 
5 1 

C212.1 
Apply 

4a) Derive Ampere’s Law in differential form 5 2 C212.2 Apply 

4b) 
Planes y=0 and y=4 carrires current K=-10ax A/m and K=10axA/m. 

Determine H at (1,1,1)  
5 2 

C212.2 
Apply 

5a) Derive the equation for magnetic force between two current elements 5 2 C212.2 Apply 

5b) 

Point charge of 10nC moves with a uniform velocity of 2ax-4az m/s in em 

field  having E=ax-3ay+8az V/m and B=0.3ax+0.1ay Wb/sq.m. Find a.Fe 

b.Fm and Total Force. 

5 2 
C212.2 

Apply 

                                  
 

SET 1 

SET 1 
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.                                             

 

S No Question Marks Unit CO 
Cognitive 

Level 

1a) Express unit vectors of cylindrical coordinates in terms of rectangular 2 1 C212.1 Understand 

1b) 
Potential at a point A is  10V and at point B is 15V. If a charge of 10microC is 

moved from A to B, find the work done. 
2 1 

C212.1 
Apply 

1c) Define relaxation time with equation 2 1 C212.1 Remember 

1d) State Biot-Savart’s law and express equation 2 2 C212.2 Remember 

1e) Differentiate self and mutual inductance 2 2 C212.2 Analyze 

2a) Derive D due to surface charge density by applying Gauss law 5 1 C212.1 Apply 

2b) 

If D=8ρsinф aρ+4ρcosѳ aф C/sq.m, find the volume charge density at 

(2.6,35
0
,-6.1) and how much charge is located inside the the region 0<p<1.8, 

0
0
<ф<70

0
 and 2.4 <z<3.1 

5 1 
C212.1 

Apply 

3a) Obtain E due to a dipole at a far point 5 1 C212.1 Apply 

3b) 
Given V=50cos/r

2
 V in free space. Deteremine whether V satisfies the 

Laplace’s equation or not 
5 1 

C212.1 
Apply 

4a) Derive B due to Infinite line current  5 2 C212.2 Apply 

4b) Obtain H due to a magnetic loop 5 2 C212.2 Apply 

5a) Establish relation between magnetic energy and energy density 5 2 C212.2 Apply 

5b) 
An infinite current element of 10A lies on y-axis along ay and another 

infinite current filament of 20A lies on z-axis along –az. Find H at (-3,4,5) 5 2 
C212.2 

Apply 
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.                 

S No Question Marks Unit CO 
Cognitive 

Level 

1a) Express unit vectors of cylindrical coordinates in terms of rectangular 2 1 C212.1 Apply 

1b) 
Potential at a point A is  10V and at point B is 15V. If a charge of 10microC is 

moved from A to B, find the work done. 
2 1 

C212.1 
Remember 

1c) Define relaxation time with equation 2 1 C212.1 Remember 

1d) State Biot-Savart’s law and express equation 2 2 C212.2 Analyze 

1e) Differentiate self and mutual inductance 2 2 C212.2 Apply 

2a) Derive D due to surface charge density by applying Gauss law 5 1 C212.1 Apply 

2b) 

If D=8ρsinф aρ+4ρcosѳ aф C/sq.m, find the volume charge density at 

(2.6,35
0
,-6.1) and how much charge is located inside the the region 0<p<1.8, 

0
0
<ф<70

0
 and 2.4 <z<3.1 

5 1 
C212.1 

Apply 

3a) Obtain E due to a dipole at a far point 5 1 C212.1 Apply 

3b) 
Given V=50cos/r

2
 V in free space. Deteremine whether V satisfies the 

Laplace’s equation or not 
5 1 

C212.1 
Apply 

4a) Derive B due to Infinite line current  5 2 C212.2 Apply 

4b) Obtain H due to a magnetic loop 5 2 C212.2 Apply 

5a) Establish relation between magnetic energy and energy density 5 2 C212.2 Apply 

5b) 
A infinite current element of 10A lies on y-axis along ay and another 

infinite current filament of 20A lies on z-axis along –az. Find H at (-3,4,5) 5 2 
C212.2 

Apply 

                             
 

SET 2 

SET 2 
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.                                             

S No Question Marks Unit CO 
Cognitive 

Level 

1a) State and express Stoke’s theorem 2 1 C212.1 Remember 

1b) Write down Maxwell’s equations for static EM fields 2 2 C212.1 Understand 

1c) What is an electric dipole? Give equation for dipole moment. 2 1 C212.1 Remember 

1d) State Biot-Savart’s law and give its equation 2 2 C212.2 Remember 
1e) Define non-homogeneous and linear media. 2 1 C212.2 Remember 

2a) 
Uniform line charge of 0.4μC and -0.4μC are located in the x=0 plane at y=-0.6 
and 0.6m respectively. Find E at a.P(x,0,z)  b.Q(2,3,4) 

5 1 
C212.1 

Apply 

2b) Explain and derive continuity equation 5 1 C212.1 Understand 

3a) State and prove Uniqueness theorem 5 1 C212.1 Remember 

3b) 
Given J=10

4
(x

2
+y

2
) az A/sq.m. Determine a.Current density at (-3,4,6)  b.Rate of 

increase in the volume charge density at (1,-2,3) 
5 1 

C212.1 
Apply 

4a) 
There are two current loops placed apart and are carrying  respectively. Give 
the expression for magnetic force on current loop 1 due to current in loop 2 

5 2 
C212.2 

Apply 

4b) Write short notes on magnetic flux density and magnetic torque 5 2 C212.2 Remember 
5a) Derive expression for energy stored in a static magnetic field 5 2 C212.2 Apply 

5b) 
Obtain the expression for magnetic field intensity  at a far point due to a 
magnetic dipole located with centre at origin along z-axis 

5 2 
C212.2 

Apply 
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.   

S No Question Marks Unit CO 
Cognitive 

Level 

1a) State and express Stoke’s theorem 2 1 C212.1 Remember 

1b) Write down Maxwell’s equations for static EM fields 2 2 C212.1 Understand 

1c) What is an electric dipole? Give equation for dipole moment. 2 1 C212.1 Remember 

1d) State Biot-Savart’s law and give its equation 2 2 C212.2 Remember 
1e) Define non-homogeneous and linear media. 2 1 C212.2 Remember 

2a) 
Uniform line charge of 0.4μC and -0.4μC are located in the x=0 plane at y=-0.6 
and 0.6m respectively. Find E at a.P(x,0,z)  b.Q(2,3,4) 

5 1 
C212.1 

Apply 

2b) Explain and derive continuity equation 5 1 C212.1 Understand 

3a) State and prove Uniqueness theorem 5 1 C212.1 Remember 

3b) 
Given J=10

4
(x

2
+y

2
) az A/sq.m. Determine a.Current density at (-3,4,6)  b.Rate of 

increase in the volume charge density at (1,-2,3) 
5 1 

C212.1 
Apply 

4a) 
There are two current loops placed apart and are carrying  respectively. Give 
the expression for magnetic force on current loop 1 due to current in loop 2. 

5 2 
C212.2 

Apply 

4b) Write short notes on magnetic flux density and magnetic torque 5 2 C212.2 Remember 
5a) Derive expression for energy stored in a static magnetic field 5 2 C212.2 Apply 

5b) 
Obtain the expression for magnetic field intensity  at a far point due to a 
magnetic dipole located with centre at origin along z-axis. 

5 2 
C212.2 

Apply 

                                           

SET 3 

SET 3 
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.                                             

S No Question Marks Unit CO Cognitive Level 

1a) Convert A(5,70
0
,-3)  into Cartesian coordinates 2 1 C212.1 Apply 

1b) 
Give the displacement normal surface vector equation in cylindrical and 
spherical coordinates 

2 1 
C212.1 

Remember 

1c) State and express Divergence theorem 2 2 C212.1 Remember 

1d) Define magnetic flux and relate with magnetic flux density 2 2 C212.2 Remember 

1e) What are homogenous and isotropic media? 2 2 C212.2 Remember 

2a) 
Determine the total current in a wire of radius 1.6mm placed alomg z-axis if 
J=500/ρ az A/sq.m 

5 1 
C212.1 

Apply 

2b) Derive an equation for capacitance  of a coaxial capacitor  5 1 C212.1 Apply 

3a) 
If D=(2y

2
+z) ax+4xy ay+x az C/sq.m, find volume charge density at (-1,0,3) 

and flux through the cube defined by 0<x<1, 0<y<1, 0<z<1 
5 1 

C212.1 
Apply 

3b) 
Derive an equation for D by applying Gauss law due to a point charge and 
line charge 

5 1 
C212.1 

Apply 

4a) 
Calculate H at (3m,-6m,2m) due to a current element of length 2mm 
located at origin in free space that carries current 16mA in the +y 
direction 

5 2 
C212.2 

Apply 

4b) Derive Ampere’s ciruit law in integral form 5 2 C212.2 Apply 

5a) 
Derive an equation for H due to Infinite line placed laong z-axis at an 
observation point on y-axis 

5 2 
C212.2 

Apply 

5b) 
By applying Ampere’s law, derive equation for H due to a infinite sheet of 
current 

5 2 
C212.2 

Apply 
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.    

S No Question Marks Unit CO Cognitive Level 

1a) Convert A(5,70
0
,-3)  into Cartesian coordinates 2 1 C212.1 Apply 

1b) Give the displacement normal surface vector equations in cylindrical and 
spherical coordinates 

2 1 C212.1 Remember 

1c) State and express Divergence theorem 2 2 C212.1 Remember 

1d) Define magnetic flux and relate with magnetic flux density 2 2 C212.2 Remember 

1e) What are homogenous and isotropic media? 2 2 C212.2 Remember 

2a) 
Determine the total current in a wire of radius 1.6mm placed alomg z-axis if 
J=500/ρ az A/sq.m 

5 1 
C212.1 

Apply 

2b) Derive an equation for capacitance  of a coaxial capacitor  5 1 C212.1 Apply 

3a) 
If D=(2y

2
+z) ax+4xy ay+x az C/sq.m, find volume charge density at (-1,0,3) 

and flux through the cube defined by 0<x<1, 0<y<1, 0<z<1 
5 1 

C212.1 
Apply 

3b) 
Derive an equation for D by applying Gauss law due to a point charge and 
line charge 

5 1 
C212.1 

Apply 

4a) 
Calculate H at (3m,-6m,2m) due to a current element of length 2mm 
located at origin in free space that carries current 16mA in the +y 
direction 

5 2 
C212.2 

Apply 

4b) Derive Ampere’s ciruit law in integral form 5 2 C212.2 Apply 

5a) 
Derive an equation for H due to Infinite line placed laong z-axis at an 
observation point on y-axis 

5 2 
C212.2 

Apply 

5b) 
By applying Ampere’s law, derive equation for H due to a infinite sheet of 
current 

5 2 
C212.2 

Apply 

                                          

SET 4 

SET 4 


