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Answer ALL questlons

PART A — (10 X 2 20 marks)

1. = Determine the value of L requlred by a constant-K T- sectlon high pass filter -

with a cutoff frequency of 1 KHz and design 1mpedance of 600 Q.
S 20 What are the advantages of m-derived fxlters"

3. Wr1te the need for 1nductance loading of telephone ‘cables. .

4. A transm1ss1on line has a characteristic impedance of 400 Q and is terminated - |

by aload 1mpedance of (650 ]475) Q. Determme the. reﬂect1on coefﬁc1entr

5. A lossless transmlssmn line has a shunt capacltance of 100 pF/m and a ser1es_

_ 1nductance of 4 ,uH/m Determme the characteristic’ 1mpedance
6.  Write the' conditions to be satisfied by a d1ss1pat1onlesshne.

7. A wave is propagated in a parallel plane 'waveguide The frequency is 6 GHz

and the plane separation is 3 cm. Determme the group and phase veloc1t1es for o

the dom1nant mode.

8. Define TEM waves.

-10.

11.

12,

13.

A rectangular Wavegu1de w1th a=7cmandb=3. 5 cm is used to propagate .
TMio at 3.5 GHz Determme the gulded wavelength

) Wr1te the apphcatlons of cav1ty resonators ’

PART B — (5 X 16 80 marks)

v(a) | @) Explaln ‘the. operation and des1gn of constant-K T section ‘band .

, ehm1nat1on filter with necessary equatmns and d1agrams - (8)

Gi) - Des1gn a constant K band pass. filter (both T and - sect1ons)
~ " having a design impedance of 600 Q and cut off frequenmes of
1KHzand4KHz R B - (8)

Or

.(b) (,i)" Explaln the pr1nc1ple and operatmn of crystal filters - w1th neat

dlagrams Write 1ts appl1cat1ons . : o (10)

(i)’ Design an m- derlved T section low pass- ﬁlter havmg cutoff
~ frequency of 1 KHz. Design 1mpedance is 400 Q and the res_onant
frequency is 1100 Hz _ —_— SRR (6) 4

(a) '."'(i') ’ Derive the - transm1ss1on l1ne equatlons and hence obtam

expressmns for the voltage and current on a transmlssmn line: (10)

(it) A transmission line has L= 10 rnI-I/m C= 10-7 F/m R=20 Q/m and
7 G = 105 mhos/m. F1nd the 1nput 1mpedance at a frequency of Ny

(5200)H 1.fthehne1sverylong y ' _ o (6)' s

'Or. :

® @ Discuss the types of waveform distortion introduced by a

transmission line. Der1ve the cond1t1ons for the d1stort1onless :
: »operat1on of a transmission line. , - (10

(i) The, character1st1c 1mpedance of a Un1form transmission hne is
2309 6 Q at 800 Hz. At this frequency, the propagation constant is -
- 0. 054(0 0366+ JO 999) per km. Determme R and L. ~ (6) -

'(a)-', G Der1ve an expressmn for the input 1mpedance of dlssmatmnless '

lines. Deduce the input 1mpedance of open and. short circuited
_ dlss1pat1onless hnes ‘ e R ¢ (U

G) A lossless hne in air havmg a character1stlc impedance of 300 Q is
" terminated in unknown impedance. The first voltage minimum is
located at 15 c¢m from the load. The standing wave ratio is .3.3.
Calculate the wavelength and termmated 1mpedance R () I

or

2 . ... 31365



14.

15.

®

(a)

®

(a)

G

®)

0

(i)

Discuss the pr1n01p1e of double stub matchlng with neat diagram
and expressmns IR L - (8)

A 300 ohm transm_ission line is connected to a load'impeda‘n_ce of
~ (450-3 600) Q at 10 MHz. Find the position and length of a short =

circuited stub reqmred to match the l1ne using Sm1th chart. (8)

Discuss the transmission of TM waves between parallel- perfectly

- @)

_conducting planes with necessary expressions for the field components.”
‘Discuss briefly the manner how the wave travels and phase and group

Aveloc1t1es between the two parallel planes : : o ‘ (16) .
. - Or - . :
@) _D1scuss brleﬂy the attenuatmn of TE and TM waves between
‘ parallel planes. ‘ (10
(i) Give a brief note on the transm1ss1on of TEM waves between_ ,
parallel planes R . - RN - (6)
@) -Descrlbe the propagation of TE waves in a rectangular wavegmde _
'with necessary express1ons for the field components _ - (12)
An air filled rectangular wavegmde of dimensions a = 4.5 cm and
b = 3 cm operates in the TM11 mode. Find the cut off wavelength"
and characteristic wave 1mpedance at a frequency of 9 GHz. (4)
~ Or "
@) Explam br1eﬂy the propagation of TM waves -in a circular ;
: _wavegu1de with: necessary expressions for the ﬁeld components. (10) -

Give a bnef note on exc1tat1on of modes 1n rectangular wavegmdes ‘.

(6)
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