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[ This question paper contains 40 pages |

RSM-08

ELECTRONICS & TELE COMMUNICATION ENGG.-I
s T e i
Time : Three Hours Maximum Marks : 200
W : {A g quiie : 200
IMPORTANT NOTES

- wgeget fAew

(a) The question paper has been divided into three parts — Part A, B and C. The number of
questions to be attempted and their marks are indicated in each part.

TEH-UF “a77, & AR < | A o foafee & |uﬁ$ﬂmﬁé‘%&aﬁaﬁ%wﬁraﬁm
3R T ofF 3T 9W | offvm TR T €

(b) Attempt answers either in Hindi or English, not in both.

I B ar sieh e § @ Redl o F ORE, @ 8 98

(c) Write the answers in the space provided below each question. Additional Booklet or Blank
Paper will neither be provided not allowed.
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(d) The candidates should not write the answers beyond the limit of words prescribed in Parts
A, B and C, failing which the marks can be deducted.
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(e) Incase candidate makes any identification mark i.e. Roll No./Name/Telephone No./Mobile
No. or any other marking either outside or inside the answer book, it would be treated
as using unfair means. The candidature of the candidate for the entire examinations shall be
rejected by the Commission, if he is found doing so.
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PART - A
HET— 3

Marks : 40 3 ; 40

Note :  Attempt all the twenty questions. Each question carries 2 marks. Answer should not

T

exceed 15 words.

HRE 20 T 5 ST G 1 e e o ol 2 o FreiRe § 1 3o 15 vt @ ot et
T A |

Sketch the profiles of minority carrier concentrations in the base and in the emitter of an
NPN transistor operating in the active region where Vep>0and V5 >0.

wm&ﬂﬁmmﬁNPNgﬁm%mwmﬁéﬂwmﬁmﬁ
IR HIFTT ST Ve > 0 78T Vo 2 0.

What conflicts exist between obtaining a low VY cEsatucati omy A0d @ high BV ?

2.
I Vg (saturationy T S5 BV p o F ¥l & o aqﬂ?%rﬂv;-mf@m% 7
3. What capacitances are voltage dependent in JFET's ? Are these capacitances also voltagye

dependent in MOSFET’s ? Explain.
JFET’s ® i1 & HUia seest w Pk & 2 w0 3 gufa MOSFET % fw st seesr w fefe & 9
W HIT |




4. Explain the advantages of a Wilson current mirror over a Widlar current source.

foeram iz W & Taee wie dia =t go J ol S e i |

5.  Define an invertible and an inverse system with an example.

T THaeEd a9l Iad FIEeH 1 T ST ERT Ui S |

6. Determine the normalized energy and power of the signal S(t) = 8¢/ u(t).

us (et S(1) = 8ei4™ u(t) T FHenrgsT UAST 79T UieR s TTOFT ST |
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7. Define Parseval’s theorem for discrete time sequences ?

fedfsre 2 doaa F e Tdas 2aike =t uRenfyg S |

8. Impulse response of a system is h(t) = §(t — 0.5). If two such systems are cascaded, then
calculate the response of the overall system.

U e 1 FRe I h(t) = 8(t - 0.5) & 1 af <t O ket o6t e Roarr s b R e &
Tedt it O SR |

9. State the Millman’s theorem 7

Taem= v =it fefaw |

10.  Sketch the impedance and phase angle of a series resonant circuit with frequency.

Toh WiST Qe wihe % ferg st % wrer g3y aur et wior &t SISy |




11. What do you understand by transient and steady state parts of response ? How can they be
identified in a general solution ?

Rt i 3 ot o R |2 {210 T 9HEE € 2 3 U TR e § 3R 0w ST 9
£7

12. Define Lattice Networks ?

Afew eaeh it TR R |

13. Given A=r2sin 8 a + 13 ¢ ag + 2r a,. Find V-A.
Zlﬁ{A=rzsinear+ 13¢a9+2ra¢,ﬁ°rV-AEm‘T{Frﬁ$lﬁrﬂ;f |
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14. In an air filled rectangular waveguide the cut off frequencies for ‘TM,, and TEg, modes are
equal to 12 GHz. Calculate the dominant mode and its cut off frequency.
T B H I g daeE 6 TM, | T TE,y, HiSy % 7w $2 o smghn 19 12 GHz ¥ 1 @ifintz
HIE T 30 T 3w gt 6t Tor Mg |

15. Distinguish between antenna bandwidth and beam width.

U Sefagy e stafaey & S % S W Tweed |

16.  Sketch the radiation pattern of the loop antenna. Why it is used for locating transmitters ?

o U % TR Yot =) BiTaY | 95 Ziaiek i - ge % o T s ?

17.. What are the sweeper errors ? Explain briefly.

IR TR o gt & 7 Wi | g |




18. Explain that sensitivity and linearity are two conflicting requirements in a resistance
potential divider. '

w wiay fae Rearget & fan Saffad) qan fortane v gat & sirfatiy eravasand €, wWe
T |

19. Why are dummy gauges used ? In what way do they affect the output of a strain gauge
bridge 7
St T T S H R ST § 2 & w2 1T fo o aniseye W e e wnfed aRa § 7

20. Define Nuclear Magnetic Resonance ? What are its applications ?

TR Afeeh TEFT i AR i | 3w T SwE € 7

9 P.T.O.



PART - B

-9
Marks : 60 3 1 60
Note :  Attempt all the twelve questions. Each question carries 5 marks. Answer should not

exceed 50 words.

AT T 12 W S AR | we W & 5 o7 Rraifa § | 3eR 50 vl @ st 1w
ied | |
2]. Draw the ac small signal model of an enhancement MOSFET amplifter and derive
expressions for voltage gain(A_ ) and input resistance (R

TF TIeTHe MOSFET URASRR F ac THiel et siteet &1 fm wrew @ Ay 3R R, T T
FreTere 1

22. Show that in an intrinsic semiconductor, the Fermi level is located at the middle of the
unallowable energy gap.

T Y[ IeTeh & ot St wee o eotrsta aret vt g 3 wer o v g 8, wefer St |
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23. The base one of a UJT has resistance of 4.7 k2 and the value of intrinsic stand-off ratio of
the device is 0.58. If an inter base voltage of 10 V is applied across the two bases, calculate

the value of .[B.

U UIT 3 o a7 3 W = 9 4.7 kQ T T Se-3i SR A 0.58 ¥ 1 7%
3 Breest 1 7 10 V & S fof et st o e o e & ot I o S S TIoE i

11 P.T.0,



24.  Find the Laplace transform of a continuous time signal t,~ (3

qesﬁimwfmﬂme-m u(t) 3 AT AR S T IR |

25. Find the z transform and ROC of the signal sequence S(n) = [4(2™) - 5(3")] u(n).
e fereTet §9ERT S(n) = [4(2) — 53] u(n) F Fw 2 Zrawid wer ROC %Y Wit sifsng |

12



26. Consider a low pass random process with a white noise power spectral density S _(w) = 5

as shown below. Calculate the auto correlation function R (2).

TS T UeH Hia s fag arge e wer wega 3R S (w)-:g%ﬁmﬁﬁﬁirffﬁﬁw
TR E | ST BRI R (z) T 0T S |
N

2

Sp(w)

-2nB 2nB

13 rT.0.



27. Find the Y-parameters for the network shown below :

| —
_IIIF
Io M MW o2
10 20
30
1’ e o)’

IR T M Azash & forg Y SRrfter 7 worn iR |

28. Determine the frequency of resonance and the resonant impedance of the parallel circuit
shown below. What happens when L = CR2 ?

> \
L R

— —
C R

SR KT T g e % fog Wide gt qon Y Tty @ ae et | B o
L=CR??

14



29. If the scalar field V = 12 (1 + cos 8 sin ¢), then calculate V2V,
afg TheR fres VR AR V =12 (1 + cos 0 sin ¢) & Tt V2V 1 JF Wi hifee |

15 P.T.O.



30. What are the distinguishing features of low, medium and high frequency antennas ? Explain
briefly.

o=, mremr e 31 ang i & Gearst % wa farely apor # 2 e F s |

31.  Explain the methods of probe and loop coupling for exciting waveguides.

SIS i THRIEE A o ler et o FaferT fafal &t e RTe |
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32. How is a differential output taken from an inductive transducer ? Explain the advantages
when inductive transducers are used in push pull configuration.

TR TTeiAe ZiveRR 3§ TohiEe arseye $R wiw i < ¥ ? et ZasgiR % A e
FRT ST 98 Y9G |1 3 I H {9 AR € |
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PART -C
HRT-9H
Moarks : 100

3w : 100

Note: Attempt any five questions. Each question carries 20 marks. Answer should not

exceed 200 words.

M ;Y5 U R | v u % 20 3w fuife ¥ | I 200 w5t | sifen 7w |

33. A zener diode in the circuit regulates at 50 V over a range of diode currents from

5 to 40 mA. The supply voltage V=200 V

(@) Calculate R to allow voltage regulation from a load current Iy =0uptoI__..

(b) If R is set as in part (a) and the load current is set at I, =25 mA, what are the limits
between which V may vary without loss of regulation ?

R

VWA

+ ‘ Iz’l'

200 V=
- z

!

kiRL

T H SIS Fiwe 3 50 V0 Iqele et § STin ary S ofted 5 @ 40 mA ¥ o s st

200V E |

(@) RS W B 0T it v e e L = 0 R T o oRafm diedt &t
(b) AfT R o (a) S H & T TS R B A I, = 25 mA T AV F W FY et w0 moen

HIT STaRF I IgererT T THAE AT |
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34. Find the transfer function of an LTI system with input S(t) = €™ u(t) and output
y(t) = [e72 — 73 u(t). Also discuss the system behaviour which is related to transfer
function of the system.

WLTIWWWWWWWW-WWSG) = ¢~ u(t) qUT STRYE
y(t) = [e72 — ¢34 u(uyEl | R % R Fit el FRE 1 i ZEw haed § WEia € |

21 P.T.O.
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35,

A 200 volt (rms) generator having an internal resistance of 200 Ohm is feeding a lossiess
transmission line. The characteristic impedance and the length of the line are 200 Ohm and
10 meire respectively. The line is terminated in a resistance load of 100 Ohm. If the
operating frequency is 37.5 MHz, calculate the

(a) current drawn from the generator

(b) power delivered to the load

T 200 Fiee (rms) ST PR STiaRe Uity 200 ST § 791 96 T ZRIHTE 75T S B8 Hdl
L | T W (i SRS T eT=s 200 AW 3R 10 AR ¥ | 9 oS i ufkwy 100 S 8
7T amg T s T 37.5 MHz 81 4t (2) SRR T T RT3 A1 0TS g | (b) wrs i foher IR

ShieTer g3t 7

23 P.T.0.
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36.

For the network shown below determine the transfer functions G,,(S) and Z,(8S). Also find
the driving point impedance Z, (S).
(S
— A —— e
Li(S) 100 J'
S V2(S)

Vl(s) §20 Q ;—
b 4 T :;

SR R T Widhe Tk % FAT 2w $R/A G, ,(S) T Z, (S) 0 TH W FIAG | SrERm Tee
TSR Z,(S) FT it A W FeT |

g
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37. What is the operating principle of the log periodic antenna ? Why is the bandwidth of the
log periodic antenna much greater than the Yagi antenna ? What are some of the design

choices ?
o i NiREfes T2 1w w6 St fagia & 7 @ dieies A @ defagy A T
ge AR = g & 2 oo i e e ?

29 P.T.O.
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38. Describe the functioning of a cavity resonator. What are their major applications ?

T hidt WiHeX il wrdfafy w5 wvengd 1 30% vgE syatt % 9 | adgy |

32



33

P.T.0,



39. Describe the working of Heaviside Mutual Inductance Bridge for determination of mutual
inductance of a coil. Explain how the self inductance of a coil can be.determined with the
help of a mutual inductance. Also explain how the use of a balancing coil helps in

' eliminating errors on account of resistance of leads.
TRl HiaeT % YT TSR H FURY S % & AF a1 SRS HYa FeRy b W
HIEATUICH t THNEY ¢ R FITel % 9o TTEHRW 6 Ygore Tead | 9 Fraior frar smar i 2
ST I A o UK § 1 Sl el i guRe o e TR aet ¥ 2
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