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Sc. | Year Examination, 2013 (Unified Syllabus)
PHYSICS - lll (Circuit Fundamentals Sand BaSIW

ﬁlme 3 Hours| (B-118) Isory-
ote: - u
:tnt:\'\‘/‘eptfﬁve questions in all.Question No_Lof Section-A (Short Answer QUCS“O"S) & CngstlorlS)
Ea m% ) Og‘;e‘ question selecting one from each Unit in Section-B (DLSC”P“"C An" 2 '
TH) T 7 Wé“s‘mlm 3 (?ngﬂﬁ'qggq) Fyg g 13 ARCRE] Sectlon—A‘
Note: Thi )S . ShTE | TS Y9 TS, 3= AR 9el o I A | parts. a;e compul-.
S Section contains one short answer quesllon This question contajns ten parts. Al g;ﬁ{ £y 3-g qy’# ﬁ/

sory. There is no internal choigce. Each part c: 2 marks @UE § U ©
T T 1 0 ST o T vl o o e A 81 e ST 2 A% T
1 (l) State and explain Norton's network theorem, 137 #2aech T94 el =T U h time the cap~
(i) Acapacnm of capacity 0.5 u £ discharges through a resistance ofl \/Q How muC;_W 1 MR
acitor will take to discharge to half of'its value" Th H‘ﬂﬁj \ 0.5 11/ %
%mﬁﬁﬁmﬁm%lmwmamwﬁﬁﬁmwmml oz HIAC
(i)  Differentiate between Avlanche and Zener breakdown. TaeeT @ ST qu M? q ﬁf@m
(iv)  Explain in briefthe working ofa 77 — section filter. 77 — @€ fepeet R
(v)  What axeuanslstors” Why 7 = p — n transistor is more useful than p =/~ P transnstof 'er[a -,‘,7
3 FNEA -2 n—p-n ‘aﬁm,p—n—p m-ﬁwqwaﬁmmq <
(vi)  Explain the principle of positive and negative feedbacks in amplifiers.
TaHH] § YETHE U T Biged &l (ggr aaensy
(vii) Obtain an expression for current gain with the help ofamphf'er equwalem circuit.
T God TRIY TTH YR T4 o 10 S I
(viii) Derive an expression for stablhry factor of collector-to-base bns circuit.
. HTeh-3MYR 919 IR9Y o for e unsh o1 ofeeh o
(ix)  Whatare the essentials of a transistor oscillator? Ziferey Slferd Eal awl‘aalaam
(x)  Derivean express:on for voltage equation of an amphtude modulated wave with smusmdal modu-
lation. 3T AT eTd sznaag'a Tfed) 1 aiced FHIHO W Hifsidl Section-B
Note: These long answer questions are d1v1ded in four Um s. Answer any one question from each Unit. Attempt
four questions in all. Each question carries 72 m’ll‘;\S B ﬁﬂﬁﬁ 3 W IR 9§ faifed €1 T
T W FIS Th U¥H B0 BTV &1 ol W JT1 o IW A €1 TUF 3HE 74 FF F1 21 Unit-l
(a) A charged capacitor discharges through a circuit conta;qu;{nm?' mductance and resistance. Find an ex-

pression for the damped oscillators dlschar"e Tfae ¥ v ERE

ﬁﬂﬁﬁmzlmmmémmmml

(b) In the given circuit calculate currents in the branches AB, BC and BE mdkine
theorem: 2T 7T 49" I AB, BC 9 BE IRt 1, Hwnrqmqﬁ Epgmﬁgﬁﬂ_‘;}gtls%engf;ﬁllPcrposmon
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3. (a) State and explain superposition theorem. 3TRIYM @t w7 ferf@y qen AHEAEU 7' 4
(b) Describe, witly dull theory, Maxwell's a.c. bridge for the measurement of the self inductance ofa coilin "

terms of'a known capacitance and resistance, e FFoeeht % TR Hl T Tt a1 ufaiy &
4 Wﬁ.w*fmm*mﬁnwwmmmml ~ Unit-hn
- % (@) Whatis rectifier? How can be use a junction diode as an half wave rectifier? Derive expressions for its.
efficiency and ripple factor. TR F1 g 872 @ik 2mE &Y o1y a1g-atT frrzepTl W1 st fod
YR WA TR0 ? SR RERN A S o 2 fo s e F)
(b) Explain the voltage regulation in power supply with a Zener diode,
R FERoT § SR SIS g A s w1 s Hifsg) |
5. (a) With the help ofa diagram, describe the method of obtaining characteristics of 77— p =7 junc
transistor in common base configuration. Why collector current remains nearly constant with respect
to collectorvase bias? fox =+t gerga A Inafrs mm fagd n—p-n Tfesy Zifert = fau
ST o W 0 F fafy w1 avi g - euR dieed & WA Heh- R T
foraa =i = 82 |
(b) The current gain of a transistorin common emitter confi ouration is 49. Find the comm
gain. Find also the basecurrent when the emitter current is 3 InA. IS Scasieh faae T T Tt
TR T 49 31 FE SIS SR, MRI-S I ) S I S 3mA R, W SPIR-

1 °F |1 J1d iU Unit-111

6. Draw the circuit diagram of a common collector transistor amplifier and derive expressions for voltage

gain, input and output resistances. Why is it called an emitter follower? Give some‘of its uses. SIS

GuTee TR yaHe 1 aRgy difau qu seed @, FAw gy w Fria sy o fag s =
FIIU| 3H Scaish FlAlR T Fed © 7 T O AN qqegy

7. ,Define various h-parameter of a transistor and relate them to the various elements in equivalent circuit of

& transistor in the common base configuration. et zifsreet & fafy= ), -wreel =6t 9ftgma g R
IyafTe aur fa=ra g aRkoy & fafi= sl @ 3% wafa wifag Unit-1V

8 (a) Whatisan oscillator? Derive and discuss Barkhausen criterian for sustained oscillations. Compare

an oscillator with an amplifier. T 21 22 et el o fore Aehersa Mt weed i e
FAFTT qen =i W BT A H1 o gads d Hifs .

(b) Find the operating frequency of transistor Hanley'oscillator, when L =100uf. L, =1mH, mutual

inductance between the coils Af = 20 H and C = 20 pF. TR B JIfer =t T=GH T T
o) s@fm L, = 100uH, L, =1mH, FUSferdl o e 3R SRR A/ = 20uH TC = ZOPF‘%|

9. (a) What is demodulation? Draw the linear diode detector circuit and explain its action.
| famrger N 82 ars <rEe HYEh w1 e e T i swE v wwem
(b) Inan amplitude modulation if peak to ;?eak. maximum voltage is 20 mV and peak to peak minimum
voltage is 10 mV, then find the modulation index. af 3T&™ Wrge™ § an = WeF | Fr T -
e Aldl 20 mV Al W J R T A 10 mV #, W Hger o w1 o i
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