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EMWTL Problems 

Unit-1 

S. No Question 

1 
Calculate the electric force on a 10nC charge located at (0, 3, 1) point. Point charges 1mC and -
2mC are located at (3, 2,-1) and (-1,-1, 4) respectively. 

(5M, CO1, Apply) 

2 
(i) Find the force on a 1 nC point charge located at ax- 3ay + 1az. (ii) Find the electric field E at ax - 
3ay + 1az . Point charges 5nC and -2nC are located at 2ax + 4az and -3ax + 5az   respectively.  

(5M, CO1, Understand) 

3 
(i) Find D at (2, 900, 0). (ii) Calculate the work done in moving a 10µC charge from point A (1, 300, 
1200) to B (4, 900, 600). Given the potential V=(10/r2) SinƟCosφ 

(5M, CO1, Understand) 

4 
Find the volume charge density at any point in space when the electric flux density is given as 
D=x4ax– x3y az 

(5M, CO1, Understand) 

5 

Point charges Q1 and Q2 are respectively located at (4, 0,-3) and (2, 0, 1).If Q2 = 4nC, find Q1 
such that.  i. The E at (5, 0,6) has no Z-component.  ii. The force on a test charge at (5, 0, 6) has no 
X-component.                                        

(5M, CO1, Understand) 

6 

Find the total current I, When Apply Gauss’s law to derive the boundary conditions at a conductor-
dielectric interface. In a cylindrical conductor of radius 2mm, the current density varies with 
distance from the axis according to J = 10.3 A/m2 

(5M, CO1, Understand) 

7 
Find the energy in the system, when three point charges -1 nC, 4 nC and 3 nC are located at (0, 0, 
0), (0, 0, 1) and (1, 0, 0) respectively.  

     (5M, CO1, Understand) 

8 
Find the potential at (1, 0, 1). Assuming '0' potential at infinity. Two point charges - 4µC and 5µC 
are located at (2, -1, 3) and (0, 4, -2) respectively. 

 (5M, CO1, Understand) 

9 
Find the potential at point (2, 3, -4) of a line charge ρL= 400 pC/m lies along the X-axis. The 
surface of zero potential passes through the point P (0, 5, 12). 

                                                                                                     (5M, CO1, Understand) 

10 A parallel plate capacitance has 500mm side plates of square shape separated by 10mm distance. A 
sulphur slab of 6mm thickness with ∈r = 4 is kept on the lower plate find the capacitance of the set-
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up. If a voltage of 100 volts is applied across the capac 
(5M, CO1, Understand) 

11 

Find the capacitance of a parallel plate capacitor with dielectric, mica filled between plates. The 
relative permittivity (∈!) of mica is 6. The plates of the capacitor are square in shape with 0.254 cm 
side. Separation between the two plates is 0.254 cm. 

(5M, CO1, Understand) 

12 
Find the total charge on the sheet, when the finite sheet 0 < x < 1, 0 < y < 1 on the Z=0 plane has a 
charge 𝜌" = 𝑥𝑦(𝑥# + 𝑦# + 25)

!
"	 nC/m3 

(5M, CO1, Understand) 

13 
Find the current passing through hemispherical shell of radius 20 cm, if J = $

!!
(2𝑐𝑜𝑠𝜃	𝑎!111 +

	𝑠𝑖𝑛𝜃	𝑎%111	)A/m2 
(5M, CO1, Understand) 

14 
 Find the force on a charge of -100mC located at P (2, 0, 5) in free space due to another charge 
300µC located at Q (1, 2, 3). 

                                                                                                      (5M, CO1, Understand) 

15 
Find the electric field strength, E at The origin, a charge of -0.3mC is located at A (25, -30, 15) cm 
and a second charge of 0.5mC is located at B (-10, 8, 12) cm.  

(5M, CO1, Remember) 
 

 

Unit-2 

S. No Question 

1 
Find H at (0, 0, 4), when a Circular loop located on x2 + y2 = 9, z = 0 carries current of 10A  
along aφ 

(5M, CO2, Understand) 

2 E=10Sin(ωt-βz)ayV/M in free space, determine D, B, H.  
(5M, CO2, Understand) 

3 
What is the magnetic field, H in Cartesian coordinates due to z-directed current element? Find 
J if I = 2A.        

(5M, CO2, Understand) 

4 

Find H at P (2, 3, 4) if there is a current filament on the z-axis carrying 8 mA in the az 
direction. Obtain an expression for the magnetic field intensity due to an infinite current 
element directed along origin.  

(5M, CO2, Understand) 

5 

Find the conduction current density at point (2, 0, -1) meters and Find the current enclosed by 
a square loop y=1, 0<x<1, 0<z<1.In a conducting medium the magnetic field is given as, H= 
y2z ax + 2(x+1)yz ay – (x+1) z2 az.  

(5M, CO2, Understand) 

6 
 Calculate the magnitude of the magnetic flux density at (1, 1, 1). In a current free region of 
relative permeability 1, the magnetic scalar potential is given as Vm=x2y+ y2x+z. 

         (5M, CO2, Understand) 

7 
Determine the total flux around the coil in a circular coil of radius 2.0 cm is in a magnetic flux 
density of 10wb/m2, if the plane of the coil is perpendicular to the field. 

(5M, CO2, Understand) 

8 Determine B and displacement current density. In free space D = DmSin (wt +β z) ax. 
                                          (5M, CO2, Understand) 

9 Calculate D, JD. In free space E=cos(ωt-50x)ay V/m 



(5M, CO2, Understand) 

10 
Find the electric flux density and volume charge density if The electric field E=X2axWhose in 
a medium εr=2. 

(5M, CO2, Understand) 

11 Find H at (0, 0, -1) cm of a thin ring of radius 5 cm is placed on plane z =1 cm so that its 
center is at (0, 0, 1) cm. If the ring carries 50 mA along aϕ  

12 

Find the current density J in the both the regions (r<a and r>a) of a long straight conductor 
with radius ‘a’ has a magnetic field strength H = &!

#'("
𝒂∅ within the conductor (r<a) and H = 

&
#'!

𝒂∅ outside the conductor (r>a).  
(5M, CO2, Understand) 

13 
Determine the magnetic flux for the surface described by (i) ρ =1 m., 0 ≤ ∅ ≤ '

#
 (ii) a sphere 

of radius 2 m. If the magnetic field is of the form H = $
*
𝑐𝑜𝑠∅	𝒂𝝆	A/m 

(5M, CO2, Understand) 

14 
Find the flux density at the center of a square loop of 10 turns carrying a current of 10 A.  The 
loop is in air and has a side of 2 m. 

(5M, CO2, Understand) 

15 
B) Find B at (-1, 2, 5) of a current distribution gives rise to the vector magnetic potential A = 
𝑥#𝑦𝒂𝒙 +	𝑦#𝑥𝒂𝒚 − 4𝑥𝑦𝑧𝒂𝒛 Wb/m 

(5M, CO2, Understand) 
 

Unit-3 

S. No Question 

1 
Determine the propagation constant and intrinsic impedance of the medium, if 𝜀/ = 9, µ= µ0 
for the medium in which a wave with a frequency f=0.3 GHz is propagating when σ=0. 

(5M, CO3, Apply) 

2 

Calculate the frequency and permittivity of the medium when The wavelength of an x-directed 
plane wave in a lossless medium is 0.25 m and the velocity of propagation is 1.5 X 1010 cm/s. 
The wave has z-directed electric field with an amplitude equal to 10  

(5M, CO3, Apply) 

3 
Calculate the Phase constant, Phase Velocity and Equation for HZ, if EZ = HY=0, for a uniform 
plane wave travelling in a X-Direction in the free space EY=10Sin (2π108t-βx). 

(5M, CO3, Apply) 

4 
Calculate the following the average power if the magnetic field intensity (H) has a magnitude 
of 5 mA/meter in a medium defined by𝜖! = 4, 𝜇! = 1. 

(5M, CO3, Apply) 

5 

Calculate the i) Velocity of Propagation ii) Intrinsic impedance in free space an in Material iii) 
Wavelength in free space in material, when f=1GHz, an EM Wave Propagated through a 
material µr =5 and 𝜀! = 10. 

(5M, CO3, Apply) 
 

MID- 2  

Unit-3 

SNO Question 

6 Determine the (i) magnitude of the electric field for the plane wave in free space (ii) magnitude of 
the electric field when the wave propagates in a medium which is characterised by σ = 0, µ= µ0 



and 𝜖 = 4𝜀/When the amplitude of the magnetic field in a plane wave is 2 A/m 
(5M, CO3, Apply) 

7 
Calculate the Depth of penetration, of an EM wave in copper at f = 60 Hz and f = 100 MHz for 
copper σ = 5.8 X 107 mho/m 𝜖! = 1, 𝜇! = 1 

(5M, CO3, Apply) 

8 

Determine the angle by which E tilts as the wave crosses the boundary when an EM wave 
travelling in free space incidents on a dielectric medium with relative constant is 2 at an angle 
450.  

(5M, CO3, Apply) 

9 

(i) Determine the Phase Velocity of the wave (ii) Amplitude and Direction of magnetic field 
intensity If the electric field E has only a 'y' component with amplitude of 20 V/m. A plane wave 
travelling in +ve X-direction in a loss less unbounded medium hav 

(5M, CO3, Apply) 

10 
Determine Maximum Energy Density in a medium defined by𝜖! = 4, 𝜇! = 1, when given an 
electric field E is 942.5mV/meter, and magnetic field H is 5 mA/meter.  

(5M, CO3, Apply) 

11 

Determine the average power density absorbed by copper if a plane wave with a frequency of 2 
MHz is incident upon a copper conductor normally. The wave has an electric field amplitude of E 
= 2 mV/m. Copper has𝜖! = 1, 𝜇! = 1 and σ= 5.8 X 107 Ω/m 

(5M, CO3, Apply) 

12 

Determine (i) The Intrinsic Impedance, (ii) the Propagation Constant, (iii) the Phase Velocity for 
a Dry ground has a conductivity of 5 X 10-4 mhos/m and relative dielectric constant of 10 at a 
frequency of 500 MHz. 

(5M, CO3, Apply) 

13 

Determine the displacement current density and conduction current density if the same field 
exists in a medium whose conductivity is given by 2.0X103mho/cm and electric field strength of 
a radio broadcast signal at a TV receiver is given by E = 5.0cos(wt  

(5M, CO3, Apply) 

14 
Determine the magnitude of the electric field. When the amplitude of a magnetic field in free 
space is 10mA/m.  

(5M, CO3, Apply) 

15 

Determine B, H, D for an electric field in a medium which is source-free is given by E = 
1.5cos(108t – βz)ax V/m, where Em is the amplitude, ω is the angular frequency and β is the phase 
constant.  

(5M, CO3, Apply) 
 

 

Unit-4 

 

S. NO Question 
1 Find the inductance and capacitance of the line if a transmission line with air as dielectric has Z0 = 

50Ω and a phase constant of 3.0 rad/m at 10MHz.  
(5M, CO4, Remember) 

2 Find R, L, G, C and wavelength at 0.1 GHz. If a transmission line in which no distortion is present 
has the following parameters Z0=50 Ω  α = 0.02m-1, v=0.6v0 

(5M, CO4, Remember) 
3 Find the characteristic impedance of the line when a copper coaxial line has an outside tubing of 

thickness 1.8 mm and its outside diameter is 30mm. The thickness of the inner tubing is 1.0mm 



and its outside diameter is 8 mm.                               
(5M, CO4, Remember) 

4 Find the characteristic impedance for sections of a line 10 metre long and 500 metre long, if 
lossless transmission line used in a TV receiver has a capacitance of 50pF /m and an inductance of 
200 nH/m.  

(5M, CO4, Remember) 
5 (i) Find the time delay for a cable 1 m long, (ii) propagation velocity, and (iii) propagation delay 

over a cable length of 10 m. If a signal of 30 MHz is transmitted through a coaxial cable which has 
a capacitance of 30 pF/m and an inductance of 500 nH/m 

(5M, CO4, Remember) 
6 Find the Characteristics Impedance and Propagation Constant of the line when A high frequency 

line has the following primary constants L=1.2mH/Km, C=0.05µF/Km. R = G = negligible. 
(5M, CO4, Remember) 

7 B) Find the Phase Constant and the Reflection coefficient of a line of length 50 m. Characteristic 
Impedance Z0 is 50Ω and wavelength on the line is 0.45 m of lossless transmission line is 
terminated in a load impedance of 30-j23Ω.  

(5M, CO4, Remember) 
8 Find the Propagation Constant and Intrinsic Impedance of the medium when σ =0. If ɛr = 9, µ = µ0 

for the medium in which a wave with a frequency of f = 0.3 GHz is propagating.  
(5M, CO4, Remember) 

9 Find out i) Propagation velocity   ii) Phase constant at an operating frequency of 100 KHz iii. 
Characteristic impedance of the line when a lossless transmission line of length 100m has an 
inductance of 28 μH and capacitance of 20nF. 

(5M, CO4, Remember) 
10 Find out the characteristic impedance of the line when a two-wire open air line, whose diameter is 

2.588 mm, is used in several applications and the wires are spaced at 290 mm between the centres. 
(5M, CO4, Remember) 

11 Find the Capacitance C per unit length A lossless transmission line has a characteristic impedance 
of ZO = 75 Ω and inductance L = 300 nH/m. 

(5M, CO4, Understand) 
12 Find the phase constant β of given a transmission line has a propagation velocity VP = 2 X 108 m/s 

and operate at frequency f = 100 MHz. 
                                                                         (5M, CO4,Remember) 

13 Find the normalised impedance magnitude for a transmission line which is terminated in a 
normalised Impedance Zn, VSWR = 2.  

(5M, CO4, Remember) 
14 Find the inductance per unit length L and capacitance per unit length C of a lossless transmission 

line has characteristic impedance Z0 is 60Ω and a propagation velocity VP is 2.5 X 108 m/s. 
(5M, CO4,Remember) 

15 Find the inductance and capacitance of the transmission line with air as dielectric has Z0=50W and 
a phase constant of 3.0 rad/m at 10 MHz.  

(5M, CO4,Remember) 
 

 

Unit-5 

S. NO Question 
1 Calculate the reflection coefficient and standing wave ratio if a low transmission line of 100Ω 

characteristic impedance is connected to a load of 300Ω 



(5M, CO5, Apply) 
2 Determine the input impedance and corresponding reflection coefficient value at 25λ away from 

load if a transmission line of characteristics impedance 50 ohms operating at 1GHz is connected to 
the load impedance of 50+j75 ohms 

(5M, CO5, Apply) 
3 Determine the input impedance of 75 Ω lossless transmission line of length 0.1λ when the load is a 

short. 
(5M, CO5, Apply) 

4 Determine the reflection coefficient and VSWR if a transmission line of 2000Ω characteristic 
impedance is connected to a load of 800Ω 

(5M, CO5, Apply) 
5 Analyze the reflection coefficient and standing wave ratio. A low transmission line of 100Ω 

characteristic impedance is connected to a load of 300Ω.  
(5M, CO5, Analyze) 

6 Determine the centre-to-centre spacing in air for a transmission line with a characteristic 
impedance of 300 Ω, designed to feed a 90 Ω load using a quarter-wave transformer. The line is 
constructed with conductors in the form of tubes, each having a diam 

(5M, CO5, Understand) 
7 Determine the VSWR, Reflection Coefficient and Input Impedance of a transmission line which is 

connected to a load impedance of ZL = (100 - J40)Ω. The characteristic impedance of the line is 
50 Ω then the operating frequency is 3MHz and length is 2.5cm (U 

(5M, CO5, Apply) 
8 Analyze L and C values at a frequency of 80 MHz, a lossless transmission line has Z0=300Ω and 

wave length of 2.5m.  
(5M, CO5, Analyze) 

9 Design a stub to match a transmission line which is connected to a load impedance of ZL = (450 - 
J600) Ω. The characteristic impedance of the line is 300 Ω then the operating frequency is 20MHz 
(Using Smith Chart) 

(5M, CO5, Apply) 
10 Discover the position and the length of a series open-circuit stub required to match the 50 Ω 

transmission line is connected to a cellular phone antenna with load impedance ZL = (100 + J80) Ω 
(Using Smith Chart) 

(5M, CO5, Analyze) 
11 Inspect effective area of a Hertzian dipole operating at100MHz. 

(5M, CO5, Analyze) 
12 Determine the Voltage Reflection Coefficient, Voltage Standing Wave Ratio and Input Impedance 

of the line of a transmission line of length 0.40λ has a characteristic impedance of 100Ω and is 
terminated in a load impedance of 200 + J180Ω (Using Smith Chart 

(5M, CO5, Apply) 
13 Determine VSWR, Reflection Coefficient and Find distance from the load to the first voltage 

minimum of transmission line with a characteristic impedance Z0 = 50Ω is connected to load 
impedance ZL = (120+j90)Ω (Using Smith Chart) 

(5M, CO5, Apply) 
14 Determine VSWR, Reflection Coefficient and input impedance at 0.15λ distance toward the 

generator of transmission line with a characteristic impedance Z0 = 60Ω is connected to load 
impedance ZL = (30-j40)Ω (Using Smith Chart) 

(5M, CO5, Apply) 
15 Determine Reflection Coefficient, Voltage Standing Wave Ratio and input impedance at 0.2λ from 

the load of transmission line with a characteristic impedance Z0 = 75Ω is connected to load 
impedance ZL = (50+j25) Ω (Using Smith Chart) 

(5M, CO5, Apply) 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Problems Solutions Document 



UNIT-1 
1) Calculate the electric force on a 10nC charge located at (0, 3, 1) point. Point charges 1mC and -
2mC are located at (3, 2,-1) and (-1,-1, 4) respectively. 
Solution:  

 
2) (i) Find the force on a 1 nC point charge located at ax- 3ay + 1az. (ii) Find the electric field E at 
ax - 3ay + 1az . Point charges 5nC and -2nC are located at 2ax + 4az and -3ax + 5az   respectively. 

 
3) (i) Find D at (2, 900, 0). (ii) Calculate the work done in moving a 10µC charge from point A (1, 
300, 1200) to B (4, 900, 600). Given the potential V=(10/r2) SinƟCosφ 



 

 
4) Find the volume charge density at any point in space when the electric flux density is given as 
D=x4ax– x3y az  



 

 
5) Point charges Q1 and Q2 are respectively located at (4, 0,-3) and (2, 0, 1).If Q2 = 4nC, find Q1 
such that.  i. The E at (5, 0,6) has no Z-component.  ii. The force on a test charge at (5, 0, 6) has no 
X-component. 

 

 

 
 



6) Find the total current I, When Apply Gauss’s law to derive the boundary conditions at a 
conductor-dielectric interface. In a cylindrical conductor of radius 2mm, the current density varies 
with distance from the axis according to J = 10.3 A/m2 
Solution: 

 

 

7) Find the energy in the system, when three point charges -1 nC, 4 nC and 3 nC are located at (0, 
0, 0), (0, 0, 1) and (1, 0, 0) respectively. 

 

 
 

8) Find the potential at (1, 0, 1). Assuming '0' potential at infinity. Two point charges - 4µC and 
5µC are located at (2, -1, 3) and (0, 4, -2) respectively. 

 



9) Find the potential at point (2, 3, -4) A line charge ρL= 400 pC/m lies along the X-axis. The 
surface of zero potential passes through the point P (0, 5, 12). 

 

 
 

10) A parallel plate capacitance has 500mm side plates of square shape separated by 10mm 
distance. A sulphur slab of 6mm thickness with ∈r = 4 is kept on the lower plate find the 
capacitance of the set-up. If a voltage of 100 volts is applied across the capacitor, calculate the 
voltages at both the regions of the capacitor between the plates 



 

 



 

 
11) Find the capacitance of a parallel plate capacitor with a dielectric, mica filled between plates. 
Relative permittivity (∈!) of mica is 6. The plates of the capacitor are square in shape with 0.254 
cm side. Separation between the two plates is 0.254 cm. 
 

 



 
12) Find the total charge on the sheet, when the finite sheet 0 < x < 1, 0 < y < 1 on the Z=0 plane 
has a charge 𝜌" = 𝑥𝑦(𝑥# + 𝑦# + 25)

!
"	 nC/m3 

 

 

 
13) Find the current passing through hemispherical shell of radius 20 cm, if J = $

!!
(2𝑐𝑜𝑠𝜃	𝑎!111 +

	𝑠𝑖𝑛𝜃	𝑎%111	)A/m2 

 
Solution 



 
14) Find the force on a charge of -100mC located at P (2, 0, 5) in free space due to another charge 
300µC located at Q (1, 2, 3). 
Solution: 

 

 

 

 

 

 
 



 

 

 
 
15) Find the electric field strength, E at The origin, a charge of -0.3mC is located at A (25, -30, 15) 
cm and a second charge of 0.5mC is located at B (-10, 8, 12) cm. 
Solution: 
 

 
Distance from the Origin:  

 

 



 
UNIT-2 

1) Find H at (0, 0, 4), when a Circular loop located on x2 + y2 = 9, z = 0 carries current of 10A 
along aφ 

 
2) E=10Sin(ωt-βz)ayV/M in free space, determine D, B, H. 

 

 

 

 

 
3) What is the magnetic field, H in Cartesian coordinates due to z-directed current element? Find J 
if I = 2A.        

 



 

 

 

 
 
4) Find H at P (2, 3, 4) if there is a current filament on the z-axis carrying 8 mA in the az direction. 
Obtain an expression for the magnetic field intensity due to an infinite current element directed 
along origin. 
 

 

 

 



 
5) Find the conduction current density at point (2, 0, -1) meters and Find the current enclosed by a 
square loop y=1, 0<x<1, 0<z<1.In a conducting medium the magnetic field is given as, H= y2z ax + 
2(x+1)yz ay – (x+1) z2 az. 

 
 
6) Calculate the magnitude of the magnetic flux density at (1, 1, 1). In a current free region of 
relative permeability 1, the magnetic scalar potential is given as Vm=x2y+ y2x+z. 

 



 
7) Determine the total flux around the coil in a circular coil of radius 2.0 cm is in a magnetic flux 
density of 10wb/m2, if the plane of the coil is perpendicular to the field. 
 

 
 
8) Determine B and displacement current density. In free space D = DmSin (wt +β z) ax. 

 
 

 
 



 

 
9) Calculate D, JD. In free space E=cos(ωt-50x)ay V/m 

 

 

 
 
10) Find the electric flux density and volume charge density if The electric field E=X2axWhose in 
a medium εr=2. 



 

 

 
11) Find H at (0, 0, -1) cm of a thin ring of radius 5 cm is placed on plane z =1 cm so that its 
center is at (0, 0, 1) cm. If the ring carries 50 mA along aϕ 
 

 

 

 



12) Find the current density J in the both the regions (r<a and r>a) of a long straight conductor 
with radius ‘a’ has a magnetic field strength H = &!

#'("
𝒂∅ within the conductor (r<a) and H = &

#'!
𝒂∅ 

outside the conductor (r>a). 

 

 
 

13) Determine the magnetic flux for the surface described by (i) ρ =1 m., 0 ≤ ∅ ≤ '
#
 (ii) a sphere 

of radius 2 m. If the magnetic field is of the form H = $
*
𝑐𝑜𝑠∅	𝒂𝝆	A/m 

Solution: 
 



 
14) Find the flux density at the center of a square loop of 10 turns carrying a current of 10 A.  The 
loop is in air and has a side of 2 m. 

 
 
15)  Calculate B at (-1, 2, 5) of a current distribution gives rise to the vector magnetic potential A = 
𝑥#𝑦𝒂𝒙 +	𝑦#𝑥𝒂𝒚 − 4𝑥𝑦𝑧𝒂𝒛 Wb/m 

 



 
UNIT-3 

1) Determine the propagation constant and intrinsic impedance of the medium, if 𝜀! = 9, µ= µ0 for 
the medium in which a wave with a frequency f=0.3 GHz is propagating when σ=0. 

 

 
 
2) Calculate the frequency and permittivity of the medium when The wavelength of an x-directed 
plane wave in a lossless medium is 0.25 m and the velocity of propagation is 1.5 X 1010 cm/s. The 
wave has z-directed electric field with an amplitude equal to 10 V/m. (medium has µ= µ0). 

 



 
 
3) Calculate the Phase constant, Phase Velocity and Equation for HZ, if EZ = HY=0, for a uniform 
plane wave travelling in a X-Direction in the free space EY=10Sin (2π108t-βx). 
 

 
 
4) calculate the following the average power if the magnetic field intensity (H) has a magnitude of 
5 mA/m in a medium defined by𝜖! = 4, 𝜇! = 1. 
 

 



 

 
5) Calculate the i) Velocity of Propagation ii) Intrinsic impedance in free space an in Material iii) 
Wavelength in free space in material, when f=1GHz, an EM Wave Propagated through a material 
µr =5 and 𝜀! = 10. 

 
6) Determine the (i) magnitude of the electric field for the plane wave in free space (ii) magnitude 
of the electric field when the wave propagates in a medium which is characterised by σ = 0, µ= µ0 
and 𝜖 = 4𝜀/When the amplitude of the magnetic field in a plane wave is 2 A/m 
Solution: 
Use wave impedance for free space 

 
Electric field: 

 
µ= µ0 and 𝜖 = 4𝜀/ 

 

 

 



7)  Calculate the Depth of penetration, of an EM wave in copper at f = 60 Hz and f = 100 MHz for 
copper σ = 5.8 X 107 mho/m 𝜖! = 1, 𝜇! = 1 
Solution:  

 
Skin Depth: 

 

 

 
8) Determine the angle by which E tilts as the wave crosses the boundary when an EM wave 
travelling in free space incidents on a dielectric medium with relative constant is 2 at an angle 450. 
Solution: 

 



9) (i) Determine the Phase Velocity of the wave (ii) Amplitude and Direction of magnetic field 
intensity If the electric field E has only a 'y' component with amplitude of 20 V/m. A plane wave 
travelling in +ve X-direction in a loss less unbounded medium having permeability 4.5 times that 
of free space and a permittivity twice that of free space. 

 
10)  
Determine Maximum Energy Density in a medium defined by𝜖! = 4, 𝜇! = 1, when given an 
electric field E is 942.5mV/meter, and magnetic field H is 5 mA/meter.  
Solution: 

 

 

 

 

 
11) Determine the average power density absorbed by copper if a plane wave with a frequency of 2 
MHz is incident upon a copper conductor normally. The wave has an electric field amplitude of E 
= 2 mV/m. Copper has𝜖! = 1, 𝜇! = 1 and σ= 5.8 X 107 Ω/m 
Solution: 

 



 
12) Determine (i) The Intrinsic Impedance, (ii) the Propagation Constant, (iii) the Phase Velocity 
for a Dry ground has a conductivity of 5 X 10-4 mhos/m and relative dielectric constant of 10 at a 
frequency of 500 MHz. 

 

 
13) Determine the displacement current density and conduction current density if the same field 
exists in a medium whose conductivity is given by 2.0X103mho/cm and electric field strength of a 
radio broadcast signal at a TV receiver is given by E = 5.0cos(wt - by)az , V/m. 
Solution: 

 

 



 
14) Determine the Propagation Constant and velocity of EM Wave at 500 KHz for a medium in 
which σ=0, µr =1 and 𝜀! = 15. 
 
Solution: 

  
15) Determine B, H, D for an electric field in a medium which is source-free is given by E = 
1.5cos(108t – βz)ax V/m, where Em is the amplitude, ω is the angular frequency and β is the phase 
constant. 
Solution: 

 

 

 

 

 
 



UNIT-4 
 

1) Find the inductance and capacitance of the line if a transmission line with air as dielectric has Z0 
= 50Ω and a phase constant of 3.0 rad/m at 10MHz. 
Solution:  

 

 
2) Find R, L, G, C and wavelength at 0.1 GHz. If a transmission line in which no distortion is 
present has the following parameters Z0=50 Ω  α = 0.02m-1, v=0.6v0 
Solution:  

 

 

 



 
 
3) Find the characteristic impedance of the line when a copper coaxial line has an outside tubing of 
thickness 1.8 mm and its outside diameter is 30mm. The thickness of the inner tubing is 1.0mm 
and its outside diameter is 8 mm. 
Solution:  

 
 
4) Find the characteristic impedance for sections of a line 10 metre long and 500 metre long, if 
lossless transmission line used in a TV receiver has a capacitance of 50pF /m and an inductance of 
200 nH/m. 
Solution:  

 



 

 

 

 

 



5) (i) Find the time delay for a cable 1 m long, (ii) propagation velocity, and (iii) propagation delay 
over a cable length of 10 m. If a signal of 30 MHz is transmitted through a coaxial cable which has 
a capacitance of 30 pF/m and an inductance of 500 nH/m. 
Solution:  

 

 

 
 
6) Find the Characteristics Impedance and Propagation Constant of the line when A high 
frequency line has the following primary constants L=1.2mH/Km, C=0.05µF/Km. R = G = 
negligible. 
Solution:  

 



Characteristics Impedance: 
 

 
Propagation Constant: 

 

 
 
 
7) Find the Phase Constant and the Reflection coefficient of a line of length 50 m. Characteristic 
Impedance Z0 is 50Ω and wavelength on the line is 0.45 m of lossless transmission line is 
terminated in a load impedance of 30-j23Ω. 
Solution:  
 

 
 



8) Find the Propagation Constant and Intrinsic Impedance of the medium when σ =0. If ɛr = 9, µ = 
µ0 for the medium in which a wave with a frequency of f = 0.3 GHz is propagating. 
Solution:  

 

 

 

 
 

 
9) Find out i) Propagation velocity   ii) Phase constant at an operating frequency of 100 KHz iii. 
Characteristic impedance of the line when a lossless transmission line of length 100m has an 
inductance of 28 μH and capacitance of 20nF. 
Solution: 

  



 

 

 

 
10) Find out the characteristic impedance of the line when a two-wire open air line, whose 
diameter is 2.588 mm, is used in several applications and the wires are spaced at 290 mm between 
the centres.  

 



 
11) Find the Capacitance C per unit length A lossless transmission line has a characteristic 
impedance of ZO = 75 Ω and inductance L = 300 nH/m. 
Solution:  

 

 

 
 
12) Find the phase constant β of given a transmission line has a propagation velocity VP = 2 X 108 
m/s and operate at frequency f = 100 MHz.  
Solution:  

 
 
13) Find the normalised impedance magnitude for a transmission line which is terminated in a 
normalised Impedance Zn, VSWR = 2. 
Solution:  

 
 



 
14) Find the inductance per unit length L and capacitance per unit length C of a lossless 
transmission line has characteristic impedance Z0 is 60Ω and a propagation velocity VP is 2.5 X 108 

m/s.  
Solution:  

 

 

 

 

 

 

 
 
15) Find the inductance and capacitance of the transmission line with air as dielectric has Z0=50Ω 
and a phase constant of 3.0 rad/m at 10 MHz. 
Solution:  

 



 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



UNIT-5 
 

1) Calculate the reflection coefficient and standing wave ratio if a low transmission line of 100Ω 
characteristic impedance is connected to a load of 300Ω 
Solution:  

 
 
2) Determine the input impedance and corresponding reflection coefficient value at 25λ away from 
load if a transmission line of characteristics impedance 50 ohms operating at 1GHz is connected to 
the load impedance of 50+j75 ohms.  
Solution:  

 

 

 

 
 
3) Determine the input impedance of 75 Ω lossless transmission line of length 0.1λ when the load 
is a short. 
Solution:  

 



 

 

 
 
4) Determine the reflection coefficient and VSWR if a transmission line of 2000Ω characteristic 
impedance is connected to a load of 800Ω 
Solution:  

 

 



 
5) Analyze the reflection coefficient and standing wave ratio. A low transmission line of 100Ω 
characteristic impedance is connected to a load of 300Ω. 
Solution:  

 
 
6) Determine the centre-to-centre spacing in air for a transmission line with a characteristic 
impedance of 300 Ω, designed to feed a 90 Ω load using a quarter-wave transformer. The line is 
constructed with conductors in the form of tubes, each having a diameter of 0.25 inches. 
Solution:  

 

 

 

 



 
 
7) Determine the VSWR, Reflection Coefficient and Input Impedance of a transmission line which 
is connected to a load impedance of ZL = (100 - J40)Ω. The characteristic impedance of the line is 
50 Ω then the operating frequency is 3MHz and length is 2.5cm (Using Smith Chart) 
Solution: 
Normalize the Load Impedance :  

 

 

 

 

 

 
8) Analyze L and C values at a frequency of 80 MHz, a lossless transmission line has Z0=300Ω 
and wave length of 2.5m. 
Solution:  

 



 
 
9) Design a stub to match a transmission line which is connected to a load impedance of ZL = (450 
- J600) Ω. The characteristic impedance of the line is 300 Ω then the operating frequency is 
20MHz (Using Smith Chart) 
Solution:  

 

 

 

 
Stub Length:  



 

 
 
10) Discover the position and the length of a series open-circuit stub required to match the 50 Ω 
transmission line is connected to a cellular phone antenna with load impedance ZL = (100 + J80) Ω 
(Using Smith Chart) 
Solution:  

 
 

 

 

 
 
11) Inspect effective area of a Hertzian dipole operating at100MHz. 
Solution:  

 



 
 
12) Determine the Voltage Reflection Coefficient, Voltage Standing Wave Ratio and Input 
Impedance of the line of a transmission line of length 0.40λ has a characteristic impedance of 
100Ω and is terminated in a load impedance of 200 + J180Ω (Using Smith Chart) 
 Solution:  

 

 



 

 
 
13) Determine VSWR, Reflection Coefficient and Find distance from the load to the first voltage 
minimum of transmission line with a characteristic impedance Z0 = 50Ω is connected to load 
impedance ZL = (120+j90)Ω (Using Smith Chart) 
Solution:  

 
 



14) Determine VSWR, Reflection Coefficient and input impedance at 0.15λ distance toward the 
generator of transmission line with a characteristic impedance Z0 = 60Ω is connected to load 
impedance ZL = (30-j40)Ω (Using Smith Chart) 
Solution:  

 
 
15) Determine Reflection Coefficient, Voltage Standing Wave Ratio and input impedance at 0.2λ 
from the load of transmission line with a characteristic impedance Z0 = 75Ω is connected to load 
impedance ZL = (50+j25) Ω (Using Smith Chart) 
Solution:  

 
 
 


