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ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE – 2009

FIELD THEORY
SEMESTER - 4

Time : 3 Hours ] [ Full Marks : 70

Graph sheet is provided on Page 31.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following : 10 × 1 = 10

i) The electric field on equipotential surface is 

a) unity 

b) always parallel to the surface

c) always perpendicular to the surface

d) zero.           

ii) The magnitude of the vector product of two vectors is 3  times their scalar

product. The angle between them is

a) π/2 b) π/6

c) π/3 d) π/4.           

iii) Ohm's law in point form is

a) →J   = a→E  b) →J   = 
→E 
a  

c) →J   = 
E 2

a  d) →J   = a 2 →E
 2

 .           

iv) Curl of a gradient of a scalar field results in

a) a scalar function with non-zero value

b) a zero vector

c) a periodic function

d) a vector function with non-zero value.           
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v) The electric potential difference around any closed path is

a) 1 b) 0

c) 2 d) – 1.           

vi) Gauss's law relates the electric field intensnly →E  with volume charge density ρ at

a point as

a) ∇ × →E  = ∈ o  ρ b) ∇ × →E  = 
ρ
∈ o

  

c) ∇ · →E  = 
∇ρ
∈ o

  d) ∇ · →E  = 
ρ
∈ o

  .           

vii) Which one of the following is not Maxwell's equation ?

a) ∇ · →D  = ρ b) ∇ × →E  = – 
∂B
∂ t  

c) ∇ × →H  = J + 
d→D
dt  d) ∇ · →J   = – 

∂ρ
∂ t   .           

viii) The electric field at the centre of a circular loop of radius Ω & carrying current I

is

a) I b)
I
Ω 

c)
I

2Ω d)
I 2

2Ω  .           

ix) Electrostatic field is

a) solenoidal b) conservative

c) both solenoidal & conservative d) none of these.           

x) The direction of induced emf in a conductor can be determined by

a) Work law b) Ampere's law

c) Fleming's right land rule d) Fleming's left land rule.           

xi) One weber is equal to

a) 10 6  lines b) 4π × 10 –7  lines

c) 10 12  lines d) 10 8  lines.           

xii) A charged particle enters a magnetic field –B  with a velocity –V  making an angle

less than 90˚ with –B ,

The trajectory of the particle will be

a) straight line b) circle
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c) spiral d) helical.           

GROUP – B
( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. a) Define electric potential & electric potential difference.

b) show that 
→
E  = – grad V. 2 + 3

3. Explain the physical significances of the following terms :

a) Divergence of a vector field

b) Curl of a vector field.

4. Derive the expression for electric field intensity at any point p  due to infinite line
charge.

5. Establish the relation ∇ × 
→
H = 

→
J  + 

∂
→
D
∂ t  .  

The symbol has usual meaning.

6. State & prove divergence theorem.

GROUP – C

( Long Answer Type Questions )

Answer any three questions. 3 × 15 = 45

7. a) A plane polarized wave is travelling along z-axis. Show graphically the variation of
→
E  & 

→
H  with z. Show that 

Ey

Hz
  = 377Ω for such wave.

b) Develop the analogy between the uniform plane E.M. waves & the electric
transmission line.

c) A uniform transmission line has constants R = 12 mΩ/m, G  = 0·8 µΩ–1 /m,
L = 1·3 µH/m & C = 0·7 nF/m.

At 5 kHz, find

i) impedance

ii) dB attenuation in 2 km. 5 + 5 + 5

8. a) State & explain Biot-Savart law in vector form.

b) An infinitely long wire is carrying a current I. Find the magnetic field intensity
due to this current at a point, which is Ωm away from the wire.
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c) Derive an expression for Lorentz force on a moving charge in an electromagnetic
field. 5 + 6 + 4

9. a) It is required to hold four equal point charges +q each in equilibrium at the
corners of a square. Find the point charge which will do this if placed at the
centre of the same.

Dia.

b) Explain the significance of transformer & motional EMF.

c) Explain skin effect. 8 + 4 + 3

10. a) Write & explain differential & integral forms of Maxwell's equation.

b) Explain the terms instantaneous, average & complex poynting vectors. 10 + 5

11. Write short notes an any three of the following : 3 × 5

a) Stock's theorem

b) Green's theorem

c) Helmholtz theorem

d) Laplace & Poison's equation

e) Uniqueness theorem.
                  

END


