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Answer FIVE FULL Questions. Mention units wherever necessary. 

 Marks 
OBE 

CO RBT 

1 (a) Transform to cylindrical co-ordinates, the vector 𝑭 = 10 𝒂𝒙 − 8𝒂𝒚 + 6𝒂𝒛   at  

point P(10,-8,6) 

[05] CO1 L3 

1 (b) Obtain the formula to convert a vector from cylindrical system of co-ordinate to 

rectangular system of co-ordinate. 

[05] CO1 L3 

2 (a) State and explain Coulomb’s law of force between two charges. [05] CO1 L1 
2 (b) Define electric field intensity. Deduce the expression for electric field intensity 

due to a system of N charges. 
[05] CO1 L2 

3  Derive Maxwell’s first equation of electrostatics in point form. Also state and 

prove Gauss’s divergence theorem. 

[10] CO1 L2 

4 (a) Determine electric flux density caused at P(6,8,-10) due to  

i) a point charge of 30 mC at origin. 

ii) a surface charge with  ρs = 57.2 μC/m2 on a plane Z = - 9 m. 

[05] CO2 L3 

4 (b) Derive the expression for potential due to a system of N number of charges. [05] CO2 L3 

 
5  Given that  𝑫 = 𝑧𝜌 (cos 𝜙)2 𝒂𝒛 C/m2, calculate charge density at (1,

𝜋

4
, 3) and 

the total charge enclosed by the cylinder of radius 1 m with  −2𝑚 ≤ 𝑧 ≤ 2𝑚 

using volume integral. Verify the result using Divergence theorem. 

 

[10] CO2 L3 

6 (a) For a potential = 2𝑥2𝑦 − 5𝑧 , determine the electric field intensity and electric 

flux density at (-4, 3, 6). 

[03] CO2 L3 

6 (b) Define Potential difference and Potential. Also Establish the relationship 

between electric field intensity and electric scalar potential. 

[07] CO2 L2 

7 (a) Determine the work done in carrying a charge of −2 𝐶 form (2,1, −1) to 

(8,2, −1) in the electric field 𝑬 = 𝑦 𝒂𝒙 + 𝑥𝒂𝒚  𝑉 𝑚⁄  through the path given by 

the parabola 𝑥 = 2 𝑦2. 

[06] CO2 L2 

7 (b) Derive an expression for work done in moving a point charge Q in the presence 

of an electric field E. 

 

[04] CO2 L3 

8  Derive the expression for potential and electric field due to an electric dipole.  [10] CO3 L2 
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1 a) Transfom to cylindrical co-ordinates, the vector F 10 a, 8ay +64, at (05 COL 

point P(10,-8,6) 12-teb, 32l: 34 b 

P12-906 a tt-aio 4 +baz|-1 
L3 16) Obtain the formula to convert a vector from cylindrical system of co-ordinate to [05] CO 

rectangular system of co-ordinate. 

A -sp 
(5 cas 

Az 
2(a) State and explain Coulomb's law of force between two charges. [O5] COi LI 

Sakement 

Fxglonation (3) 

2 (b) Define electric field intensity. Deduce the expression for electric field intensity 
due to a system of N charges. 

[05] CO1 L2 

Dedaniso (2) 

d bNchaye (:) 8R 
FTE R 

1o] col 12 
3 Derive Maxwell's first equation of electrostatics in point form. Also state and 

6oua 
Aefnil f Divagen -(2) 

prove Gauss's divergence theorem. 

-
DiVergen therem -(A) 

[05] CO2 L3 
4 (a) Determine electric flux density caused at P(6,8,-10) due to 

a point charge of 30 mC at origin. RbatSa- long (1) 

C.obay +b. *ag.yu az c(m () 

ii) a surface charge with p, = 57.2 uC/m on a plane Z=- 9 m. 

8W - () 
B-&a 



4(6) Derive the expression for potential due to a system of N number of charges. [05) CO2 L3 

Naqam V expotain - (5) 

Given that D = zp (cos $) a, C/m', calculate charge density at (1,,3) and the total charge enclosed by the cylinder of radius I m with-2mSzS 2m using volume integral. Verify the result using Divergence theorem. 

[10 CO2 L3 

LHS -( RHS -(5) 

y Puty 
RHS 

6 (a) For a potential= 2xy -52, determine the electric ficld intensity and electric flux density at (4, 3, 6). 
ctric [03] CO2 L3 

E-y E-y P - [y +2'i7 -s) H -»+5 Yln 

424-44 4 -263 13 a +44-23 a pcm ) 

6 (6) Define Potential difference and Potential. Also Establish the relationship 
between electric field intensity and electric scalar potential. 

(07) Co2 L2 

Y -(C) Pemten AB -0) 

[06] C02 L2 7(a) Determine the work done in carrying a charge of-2 C form (2,1,-1) to 
(8,2,-1) in the electric field E = y a, + xa,V/m through the path given by 

the parabola x = 2y. 

Jydn/47-54} -4) 
W-RT {1) 

[04) CO2 L3 7(6) Derive an expression for work done in moving a point charge Q in the presence 

of an electric field E. 

DeprilinU) 
Derdtuo-3) 

Derive the expression for potential and electric field due to an electric dipole. [10] CO3 L2 

A -(1) 
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