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SHAMBHUNATH INSTITUTE OF ENGINEERING & TECHNOLOGY
Microwave Engineering (EEC 603)
B.Tech:- Electronics & Communication Engineering-(6th Semester)
HOME ASSIGNMENT(2016-17)
Q1 Attempt any all parts							                                         (a) Find the field equations for the TE11– mode if Hz = Hoz cos(m x/a) .cos(n  y/b) exp(-jBz).
(b)A  TM11 mode of 10 GHz is propagated in air  filled rectangular waveguide. The magnitude of Electric field in X-direction is given by  Ez= Eo Cos( z/(3)1/2)  Cos( y/(5)1/2) A/m. the phase constant β =1.0 rad/cm, The quantities z and y are in centimeters, a=(5)1/2 ,b=(3 )1/2 also in centimeters. Determine the cutoff frequency fc  ,guided wavelength  λ g, and  the Electric field  intensity  in the y-direction.
( c) A rectangular wave guide is  filled by dielectric material of Єr =1.5 and has  inside dimensions of 1.5x3.0cm. it operates in the dominantTM11 mode. Determine (i)cut off frequency (ii)wave impedance in the guide at a frequency  of 20GHz.
Q2. Attempt all parts 							
 (a) Find the  wave  equations  for circular wave guide in TM01 -mode  if Ez = Jn(Kcr)cosnφ e-jβz
(b) A teflon of capacitivity of 2.1 filled  circular waveguide  has a radius of 2 cm and is used as a resonator  for TE01 1 mode at 30GHZ by placing two perfectly conducting  at  its  two ends .Determine the minimum distance  between the  two end plates.( X’ 01 =3.832)
(c) A rectangular-cavity resonator has dimensions of a = 7 cm, b = 3.5 cm, and d = 15 cm. Compute the resonant frequency of the dominant mode TM101   for dielectric filled cavity of Єr = 2.25. Also find loaded quality factor for under coupled cavity for reflection coefficient of 2.
Q3. Attempt all parts							
 (a)  Explain  different types  of  modes   and the radiation losses  in micro strip line.
(b) A gold parallel strip line has the following parameters: relative dielectric constant of TEFLON  Єrd =2.1,strip width w =26mm,  separation distance d =5 mm, conductivity of gold 4.1×107Mho/m, and frequency=10GHz .Find characteristic impedance, capacitance, Inductance and phase velocity .
( c) A shielded strip line has the following parameters: dielectric constant Єrd =2.25,strip width w=2mm,strip thickness t=0.5mm,shield depth d=4mm. Calculate (i) The K-factor (ii)The fringing capacitance(ii)The characteristic impedance














	
	
	
	
	
	
	
	
	
	



SHAMBHUNATH INSTITUTE OF ENGINEERING & TECHNOLOGY
Microwave Engineering (EEC 603)
B.Tech:- Electronics & Communication Engineering-(6th Semester)
IInd Sessional Test (2012-2013)

Time: 2 Hours                                                                                                 Max Marks: 30
 NOTE: Attempt  all the questions and assume the necessary parameters
Q1 Attempt any two parts							5×2
(a) A  symmetric directional coupler has an infinite directivity and a forward attenuation of 20 dB.The coupler is used to monitor the power  delivered  to a load ZL as shown  in figure 1(a) .bolometer 1 introduces  a VSWR of 2.0 on arm 1 ;bolometer 2 is matched to arm2.if bolometer 1 reads 9mWand bolometer2 reads 3mW,find (i)the power dissipated in the load ZL (ii)VSWR on arm 3
(b)Find the  relative permeability  in the clockwise and the anti clock wise directions  for
 v(t) = 5 sin(2Π×20×109×t) mV propagating through a ferrite material of  Єr =14 placed in the dc magnetic field of 3580 Oersted magnetizing the material to the saturation magnetization of 
4ΠMs =1800gauss.Explain the function of circulator with its diagram
 ( c) How does  a Faraday isolator prevent the reflections  inTE10  from the mismatched load ?
Q2. Attempt any two parts 							5×2
 (a)A two –cavity amplifier klystron operates  under the following parameters :                                 voltage gain =15dB,Input power =5mW, Total shunt impedance of input cavity Rsh =30kΩ,total shunt impedance of output cavity=40 kΩ, load impedance of out cavity RL=40 kΩ, find(i)the input signal (ii)the output voltage (iii)the power delivered to the load. 
(b) A TWT  operates under the following  parameters :beam current Io =50mA,beam voltage Vo=2.5kV,characteristic impedance of helix  Zo =6.75Ω,circuit length N=45,frequency f=8GHz, Find(i)the gain parameter(ii)the power gain(iii)  all four propagation constants.
(c)  Derive the formula for HULL cut off voltage in Magnetron and draw the explicit diagram for Π-mode with its oscillation conditions.
Q3. Attempt any two parts							5×2
(a) Explain the principle of operation for Tunnel diode with its energy band diagram and the I-V characteristic diagram. The tunnel diode with its 30Ω negative resistance, 20 pF junction capacitanceand1Ωlead resistance is parallely loaded with 10Ω resistance if it is resonated at 0.572GHz above its resistive cut off  frequency, Find the gain and the lead inductance.
(b) How does the high field domain form in GUNN diode?  Classify and explain different modes of the diode. An n –type GaAs Gunn diode has the following parameters: electron drift velocity                        vd =2.5×105 m/s, negative electron mobility  ІμnІ=0.015 m2/V.s and relative dielectric constant  Єr =13.1. Determine the product of the doping concentration and the device length for the operation.
( c) Explain the Avalanche  multiplication in  the Read type IMPATT diode . what factors does the  avalanche break down voltage depend upon? An IMPATT diode has the following parameters: 
carrier drift velocity vd=2.0×107cm/s, drift region length L=6μm, maximum operating voltage Vmax=100V,maximum operating current Imax =200mA ,efficiency=15%,and break down voltage  Vb=90 V compute (i) the maximum CW  power in watts(ii)the resonant frequency in Giga Hertz
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Time: 1 Hours                                                                                                 Max Marks: 30
 NOTE: Attempt  all the questions and assume the necessary parameters

Attempt any two  parts
(a) How do the carrier current and the external current leg behind the applied microwave signal in addition with  bias voltage across the IMPATT diode with suitable diagram?
(b) Explain the principle of operation of  p+-n-n+ TRAPATT mode diode. A TRAPATT diode  has the following parameters : doping concentration NA =2.0×1015/cm3  and current density J=20kA/cm2.calculate avalanche zone velocity.
( c)Explain the tunneling phenomena of a tunnel diode with suitable diagram.
Attempt any two  parts
(a)Explain the function of  four port circulator with suitable diagram.
(b) Derive the necessary condition for the electrons  to form the bunch  at the same distance in Klystron with suitable diagram.


















	
	
	
	
	
	
	
	
	
	



SHAMBHUNATH INSTITUTE OF ENGINEERING & TECHNOLOGY
Microwave Engineering (EEC 603)
B.Tech:- Electronics & Communication Engineering-(6th Semester)
1st Sessional Test (2012-2013)

Time: 1Hour                                                                                                   Max Marks: 30
 NOTE: Attempt  all the questions and assume the necessary parameters
Q1. Attempt any two  parts                                                                                                         5x2
(a) Differentiate between the TEnp mode of circular wave guide and TEmn mode of rectangular waveguide.
(b)  Write down the properties of TEM mode in lossless medium and prove that its cut-off frequency is zero.
(c) Draw the field distributions of TE10 and TM11 modes with their excitation methods.
Q2. Attempt any two  parts                                                                                                        5x2
       (a)A wide Cu-microstrip line on the dielectric board of 5.8x107 Ohm per meter conductivity and 
            2 mm thickness is operated on 5.8GHzif the microstrip line quality factor is the same as that of
             the dielectric board ,find the dielectric board attenuation constant in dB per unit wavelength.
     (b)An open circuited microstrip line of 50ohm characteristic impedance on a 2mm dielectric 
           substrate is   operated on 20micrometer  wave length. Find its radiation factor and radiation 
            resistance when it radiates 24mW on being supplied a total power  of 100mW.
    ( c) A 50 coplanar stripline has the following  parameters :
          Relative dielectric constant of Alumina =10,strip width=4mm and strip thickness=1mm and
         TEM mode intensities:Ey=3.16x103sin()exp(-j and Hx= 63.20 sin( ) exp(-j.
        Find the Average power flow and peak current in one strip
Q3. Attempt any one part.                                                                                                           10x1
(a) A  symmetric directional coupler has an infinite directivity and a forward attenuation of 20dB 
The coupler is used to monitor the power  delivered  to a load ZL as shown  in figure1.bolometer 1 introduces  a VSWR of 2.0 on arm 4 ;bolometer 2 is matched to arm3.if bolometer 1 reads 8mWand bolometer2 reads 2mW.Find (i)the power dissipated in the load ZL (ii)VSWR on arm 2.
(b)  With the scattering matrix of  an E-plane tee ,find  the input column matrix if output column  matrix is     .     



