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Answer All Questions 

Question    28 marks 

A- A 150 MHz uniform plane wave having amplitude Eo and propagated in +ve z direction 

within a lossy dielectric having ϵr = 1.4, μr =1 and  How many meters can the wave 

travel in the dielectric before :  

(a) Its |E(z)| = 0.5* Eo                                                                                                                                                                       (3)               

(b) Phase shifted by 90o related to z = 0 position                                                                     (3) 

(c) Depth of penetration                                                                                                            (3) 

B- Region z < 0, is characterized by =  and =0. The total E field here is given as two 

components, /m. 

Find   a)                                                                                                                                           (2) 

          b) Reflection coefficient ( Γ ) amplitude and phase                                                                (2) 

 b)   and                                                                                                                          (4) 

 c) Intrinsic impedance for region z > 0 that provides the appropriate reflected wave.           (2) 

         d) The transmitted wave                                                                                                      (2) 

         e) Positions of first maximum and minimum at region z < 0                                                  (3) 

         f) Maximum and minimum values of electric field at region z < 0                                         (4) 

Question  25 marks 

A- The electric field of a uniform plane wave in free space is given by Es = 10 (ay + j az) e
-j25x 

(a) Determine the frequency, f                                                                                                  (3) 

(b) Find the magnetic field phasor, Hs                                                                                      (3) 

(c) Calculate the average power.                                                                             (3)     

B- Let jk = 0.2+j2 m-1 and η = 250+ j30 Ω for a uniform plane propagating in the +ve az 

direction within a dielectric material having some finite conductivity. If |Es| = 400 V/m at z = 

0. 

Find: 

(a) α , β and γ                                                                                                                                 (5)                                                                                                         

(b) Pav (average power) at z = 0                                                                                                     (3) 

C- The given three regions are all lossless and nonmagnetic,  

where the incident wave frequency is 750 MHz. 

(a) Find the standing-wave ratio for wave in the region 1  

when d2 = 5 cm.                                                              (5)                            

(b) Suggest a matching technique for layer 2 (εr2 unknown)  

where the wave has no reflection in region 1. Assume d2=5 cm           (3)                  

Question  13  marks 

 
In Fig. Q.3, a lossless transmission line is 50 cm in length and operating at a frequency of 100 

MHz. The line parameters are L = 0.2 μH/m and C = 80 pF/m. The line is terminated by a short 

circuit at z = 0, and there is a load, ZL =50+j20   across the line at location z = −20 cm. What is 

the reflection, VSWR (standing wave ratio), voltage at ZL (incident and reflected) (amplitude and 
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phase) and the average delivered power to ZL if the source has an input voltage 100 0o V with Zg 

= 50 ? 

 

 

 

 

 

Fig. Q.3 

Question  24 marks 

A- A lossless 50 Ω transmission line operates with velocity 0.8C where C = 3 × 108 m/s and f 

= 300 MHz and terminated by a load ZL= 60 + j 30 Ω located at z = 0.  

Use smith chart to find: 

(a) Amplitude and angle of reflection coefficient.                                                                     (3) 

(b) SWR                                                                                                                                      (2) 

(c) The distance from the load to the nearest voltage minimum (per wavelength).                   (2) 

(d) The lengths of transmission line and open-circuit stubs (shortest length) for matching load 

with transmission line.                                                                                                          (5) 

(e) The lengths of transmission line and short-circuit stubs (shortest length) for matching load 

with transmission line.                                                                                                          (5) 

B- In Fig. Q.4B, there is ½ Vo initial voltage stored in transmission line before switch is on.  

The transmission line has an open terminated end, i.e., RL = ∞ while Rg = Zo. The line has 

Zo = 50 Ω. For the time period 0 < t < 2L/ν , plot 

a) Voltage and current reflection diagram as function of Vo.                                               (3) 

b) The line voltage at L/4 as function of Vo.                                                                         (4) 

 
 

 
 
 
 
 
 

 
Fig. Q.4B 
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