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MICROWAVE & OPTICAL FIBER ENGINEERING

w fuifa e ?ﬁqﬂi] [msﬁiﬁ : 70
Time allowed : Three Hours| _ [Maximum Marks : 70
Pz () TR AT 8, 99 4 @ fEl AR F I G |

Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) TR 59T & G 9T %) FHER T GTY §F Hrd |
Solve all parts of a question consecutively together.
(iii) FI% 597 F1 79 78 8 I s |
Start each question on fresh page.
(iv) 2 T3 A 37 813 @ Rt 7 A A A€ |

Only English version is valid in case of difference in both the languages.

L) | gompimfes e @ U A @ Rt amgf 1GHz & 100 GHz T &t
21
(a) §F@m (b)) UV (¢) IR (d) wHADETE
is a region of Electromagnetic spectrum having frequency ranging
from 1 GHz to 100 GHz
(a) Microwave (b) UV (c) IR (d) None of these
(2) gEa S WG H AHR & S R
(a) WE@EES (b)) T © B@ (&) "EEE
At microwave frequencies, the size of the antenna becomes
(a) Very Large(b) Large (¢) Small (d) Very Small
(3) Frferfea i & i o e 1 ge T R 7

(a) et B (b) T Y e B =@ R |
(c) fts S/N g9 (d) I= vaw wifE

Which of the following is the main advantages of microwave ?

(a) Highly directive (b) Moves at the speed of light
(c) Greater S/N ratio (d) High penetration power

(10f8) , P.T.O.
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@) Foorgm fra g wesd @ d 7

(a) T HiETSA (b) e Afgger

(c) YeH ATZIAH (d) a7 AiggeNH
Klystron operates on principle of

(a) Amplitude modulation (b) Frequency modulation
(¢) Pulse modulation (d) Velocity modulation

¢) fFoom R R
(a) wad®  (b) e (c) Iwads (d) BfE
Reflex klystron is a/an 3
(a) Amplifier (b) Oscillator (c) Attenuator (d) Filter
(6) T Hfad frerga # & Fifew F fa o 2

(a) wEE & (b)  @reft &=

(c) Wmam (d) §mH= &

A space between two cavities in two cavity klystronis

(a) Drift space (b) Free space

(¢) Running space (d) Normal space
(7) AgRTE_ R

(a) wad® (b) aferm

(c) ot firwex (d) % e wd yavs 2t

Magnetron is a/an

(a) Amplifier (b) Oscillator

(c) Phase shifter (d) Both phase shifter & amplifier
(8) I T eft 21

(a) afem (b) e yaH®

(c) foga ¥ yavds (d) ofers wa yafs 2t

Travelling wave tube is

(a) Oscillator (b) Tuned Amplifier

(¢)  Wide band Amplifier (d) Both Amplifier & Oscillator
9) ﬁn%ﬁaﬁémmwmmwamﬂwﬁuéa@ﬁwﬁw

&3 T ITINT HAT R ?

(a) TwiTw R (b) wHefiT Ag

(c) I a0 Tt (d) g Fiee yads

Which of the following microwave tube amplifier uses an axial magnetic field &
radial electric filed ?

(a) Reflex Klystron (b) Coaxial Magnetron
(c) Travelling Wave Tube (d) Cropped Field amplifier
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(1)

(12)

(13)

(14)
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fo srTe ¥ w9 # I & forg g R |
(a) g feE (b) g fufya e
(c) wTEshiaa fEeaen (d) T & HE T
PIN diode is suitable for use as a
(a) Microwave switch (b) Microwave mixed diode
(¢) Microwave detector (d) None of these
TS 9199 aees % a1y 7 grare %1 iy,
(a) Weag| (b) weaR|
() fRrwm? (d) T AHE TE
The resistance of the PIN diode with positive bias voltage
(a) increases (b) decreases
(c) remains constant (d) None of these

& fead e T Ed faeg & 3 S R g ee

(a) T W SIS €Y H AR HA R |

(b) TN G TN i W14 HL1 2 |

(c) Trad gqfe ur g w2 |

(d) aTHE & rifaE & S R |

What happens to a tunnel diode when the reverse bias effect goes beyond the
valley point ?

(a) It behaves as a normal diode.

(b) It attains increased negative slope effects.

(c) Reverse saturation current increases.
(d) Becomes independent of temperature.

GUNN 2riTE 3 fiuio § GaAs %1 3901 fean sman 2 #ife
(a) GaAs I TEFAR |

(b) T8 ATIHH T HH FaAGAe 2 |

(c) = de i HH g A B |

(d) Ta afd S AqU HH Al @ |

GaAs is used in the fabrication of GUNN diode because
(a) GaAs is cost effective.

(b) It has less temperature sensitive.

(c) It has low conduction band electrons.

(d) It has less forbidden energy gap.

EIMPAﬂmmmmaﬁaﬂmmma}éﬁ&mmiﬁ
Tge qRonTH BT 8

(a) STFETY OH (b) 3TEET & H1 AT

(c) = frad wgfe um (d) Ieciftgd Hr§ TE

When a reverse bias voltage exceeding the breakdown voltage is applied to an
IMPATT diode, it results in
(a) Avalanche Multiplication
(b) Breakdown of depletion region
(c) High Reverse saturation current
(d) None of the mentioned
P.T.0.
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(15)

(16)

(17)

(18)

(4 of 8)
HFATHR a0 F1éer gr = & digw yaria 2 # 2
(a) TM, TEM, TE #1g (b) TM, TE#IS
(¢c) TM, TEM Hrg (d) TE, TEM T
The modes of propagation supported by a rectangular waveguide is
(a) TM, TEM, TE Mode (b) TM, TE Mode
(¢) TM, TEM Mode (d) TE, TEM Mode

st Hre i ufearia fean mn &

(a) H&&FH Fe AT gl aren Az

(b) I He AT JFfA aTen Arg

(c) Toelt fi TEM wie =1 ueh wureht wire ot r 2
(d) Seeiflga ig 7

Dominant mode is defined as

(a) mode with the lowest cutoff frequency.

(b) mode with the highest cutoff frequency.
(¢) any TEM mode is called a dominant mode.
(d) None of the mentioned.

S-sreet %1 e ruTa % w9 # e e s 2
(a) dreear 3R 9w

(b) faftr=r Ida o wferamn

(c) Trafia sk ufafda diees aat

(d) Iecifga +rg 7&

S-parameter are expressed as a ratio of

(a) Voltage and Current

(b) Impedance at different ports

(¢)  Incident and the reflected voltage waves
(d) None of the mentioned

S A 6 R

(@) E-wia & %1 quivs

(b) H-w=m & &1 goius

(¢) E-=Fud H-w1 &1 g9iya

(d) @ E-2F & %1 a9 § 321 8

A Magic — Tee is

(a) Modification of E-plane tee

(b) Modification of H-plane tee

(¢) Combination of E-plane & H-plane
(d) Two E-plane tees connected in parallel

120
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(19)

(20)

(50f 8)
us e fafires g | fefereran gt 2 3R Al ad 2 |
(a) =, A (b) TH,TJ
(¢) A, A= (d) A9, A9«
An ideal directional coupler has directivity and insertion loss.
(a) infinity, zero (b) zero, zero
(¢c) zero, infinity (d) infinity, infinity

qoTfrgee Zgf e, S EHE & THE TE R

(a) & (b) I (c) = (d) R
The waveguide tuning component, which is not easily adjustable is
(a) Screw (b) Iris (c) Stub (d) Plunger

1) fesfies gme %1 35am A9 % fore fepa sman 2 |

(22)

(a) dee@  (b) WA (c) fammm (d) wfFE
Directional coupler is used to measure
(a) Voltage (b) Current (c) Impedance(d) Power

FIATHIE &1 3G a9 % ferg feran st 2
(a) wfe (b) g

(¢) VSWR (d) T A wETE
Bolometer is used to measure '
(a) Power (b) Frequency

(¢c) VSWR (d) None of these

(23) edrdter fafts & 3o & foran s aren «rs R

(a whawm  (b) whmmm  (¢) W (d) fewew
In Calorimetric method the load is used, is
(a) Resistance (b) Impedance (¢) Water (d) Reluctance

(24) afe F=rTo wiTEA 1 AREfea Ui 0.4 B, A wft 0 I €T

(25)

120

(a) 1.3333 (b) 2.3333 (c) 04 (d 0.6

If the reflection coefficient of a transmission line is 0.4, then the standing wave
ratio is

(a) 1.3333 (b) 2.3333 (c) 04 (d 0.6

‘s i 3 s A

(a) Frvafda (b) wEfda

(c) dwm (d) I @ Fahe w9 F wEfda

Light in ‘Optical Fiber’ is

(a) Refracted (b) Reflected

(¢) Straightened (d) Reflected totally internally

PDTCO.
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(26) EEATHF FT HI Fad a1 F1aT 2

27

(28)

(29)

(@) NA=sin0, : (b) NA=cos9,
(c) NA=tan6, (d) NA=secH,
Numerical aperture is expressed as the

(@ NA=sin6, (b) NA=cosb,
() NA=tan9, (d) NA=secH,
SIS RY $3HE HIE A B 2

(a) &SI HR A 3 TS TEATHS HTHR

(b) WS HR AW N Bl TEATHF HTH

(c) BT SR A 3N T T&ATHSH TR

(d) BT SR T 3N B2 F&ATHS HTH

Multimode step index fiber has

(a) Large Core diameter & Large Numerical aperture.
(b) Large Core diameter & Small Numerical aperture.

(¢) Small Core diameter & Large Numerical aperture.
(d) Small Core diameter & Small Numerical aperture.

HIEE HTTad HaR # 39G0 63 1 aret wahryr & 8
(a) LED 3R&R (b) R giforeed
(c) A e (d) 3fe=
The light sources used in fibre optics communication are
(a) LED and LASER (b) Photo transistors
(¢) Xenon light (d) Incandescent
&1 - ST WhTI i o s U TATt et 7T hgerrell &
(a) HIFE THAZE (b) HIFH FAFX
(c) WIE JyaHH (d) e fequs
A permanent joint formed between two different optical fibers is known as a
(a) Fiber splice (b) Fiber connector
(c) Fiber attenuator (d) Fiber dispersion
(30) =M Ht ufsman oo 1 v ARHa G F w9 § 31T fearey o1 wem et @ 7
(a) SemE (b) Iafd srasiyor
(c) HES IHH (d) Iafsra IegeH
Which process gives the laser its special properties as an optical source ?
(a) Dispersion (b) Stimulated absorption
(¢) Spontaneous emission (d) Stimulated emission (1x 30)
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(i)

(iii)

(iv)

v)

3.4

(ii)

4. (1)

(i)
- R |

(i)
6. ()

(i)

(7 of 8) 120
s-d aur C-dg &t smafer v fefew |
Write frequency range of S-band and C-band.
@ 37 91 & 7 afeaTia i |
What is Noise Figure ? Define.
“sfyeft o weE R 7
What are the slow wave structures ?
HifRwet Hrgat H=R JUMTel & & qaTsd |
Write advantages of Optical Fibre Communication System.
H-=H & (TEE) # *S” Az fafla |
Write the ‘S’ matrix of H-Plane TEE. (2x5)

G $ wifF A9 ¥q TG AT iw H aH |

Explain Bolometer technique used to measure microwave power.

T IeES STATE i HHEWUITE Hi Afes T |

Explain the working of Light Emitting Diode (LED) with diagram. (5x2)

fi (PIN) Srie 6 S @ Hrvel o fo $i agrd 3 JHemse |
Explain the construction and working of PIN diode with the help of diagram.
g2 (IMPATT) 3T i G & sl ! fm 1 wgma & Sy |

Explain the construction and working of IMPATT diode with the help of
diagram. (5x2)

Afires & I FEATUTE B FHHATSY |
Explain the working of Magic TEE.
epTefia g H wehIot w1 3t i wErar @ forar & wEEee |

Explain dispersion in optical fiber in detail with the help of diagram. (5x2)

HaAT BIel SRS ! G U HENUITA! Bl FHAIT |

Explain the construction and working of Avalanche Photo Diode (APD).

T 1 R 7 IR I FEFAT § FHAIC |

What is duplexer ? Explain with the help of diagram. (5x2)
P.T.O.
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7. (i) e wrE S faftm yerl w1 fawam & avis $ift |
Explain different types of optical fibre in detail.
(ii) HTrHeT HIgat T9R WoITelt & Hey # = =1 axzms .

Explain following w.r.t. optical fibre communication systems.

(a) wipfa Ho

Acceptance angle.

(b) ATIHe B § affor

: o E——
Attenuation in optical fibre. (5x2)

8. (i) AR awT oY § faur w7 ofonfya HIRR | wum R w guemEd |
What are ‘modes’ in rectangular waveguide ? Define. Explain ‘dominant mode’.
(i) R P TR AEER Y " au FEEH g B quETE |

Explain construction and working of operation of two cavity Klystron
amplifier. (5x2)

9. =43 ol § w dftre feoroft forfied
Write short notes on any two of the following :
i) I9H
Couplers
(i) W
Magnetron
(i) 91 TS
Tunnel Diode (5x2)




