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PHYSICS 

( Honours Core) 

Paper: PHY-HC-4036 

( Analog Systems and Applications J 

Pull Marks : 60 

Time : Three hours 

The figures tn the margin indicate 

full marks for the questions. 

Answer the following questions as directed : 
Ix7=7 

(i) The random motion of holes and free 

electrons due to thermal agitation is 

called ___ (Fill in the blank} 

(ii) A photodiode is normally 

(a) forward biased 

(b) reverse biased 

(c) emitting light 

(d) neither forward nor reverse biased 

(Choose the con-ect option) 

Contd. 



re gai n of a trah vol tag ., 
111i) fll~ •cted in - - arrangenie ~, 

cun 11" 
11 

t 1· (vii) 
highest. 

A voltage follower has a voltage gain of 
(Fill in the blank) 

rnon base 
(a) com 

won collector 
(b) com 

Gi ve short answers of the foll owing 
questions : 2x4=8 

rnon emitter 
(c) com (i) 

None of the above 
fd) (Choose the correct op ~i) 

h. h of the following ampJifie, 1 
(i' ~ W JC . 4 S 
LV the highest linearity and lo\1 

distortion ? (iii) 

(a) Class A 

(b) Class B 

(c) Class C 

Class AB 

How are potential barrier and depletion 
region formed in a Jr n junction ? 

Draw a capacitor filter circuit. How the 
value of capacitor is chooscn in a shunt 
capacitor filter ? 

In a CB transistor amplifier, if the 
collector current le= 2 mA and the 
base current J8 = 0.04 mA, calculate 
the current amplification factors a and 
/J respectively. 

(d) 
(Choose the correct op~ ~v) What are d.c and a.c load lines? What 

t do they specify ? 
(v) In an RC phase-shift oscillator, 

frequency determining elements Answer the following questions : (any three} 
(FYll in the bl 5x3= 15 

(vi) Negative fe edback in an OP-A: (i) Draw a fixed biased circuit. Derive the 

increases the input impedance , expression for its stability factor . 

bandwidth. (Write True or Faj Mention the disadvantage of this circuit. 
2+2+1=5 
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11 11 1 g.Hn is n·ducc. d t, 
1 he 'o !,; -

D I ~rm i n<" thr pt"'rce11t un (o) e t . () 

feedb tek (b) If t111.• ~fllfl of the amp 

N \\ I l I 1nt1 t nrl ext, 1n I 
u.c-nu l hihty f 
d1 u c r d mrnt1un ll unit 

lh Der a,c 11 

conduct, U\ 

r~pr 
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sem1condut: t r an 
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f n r 

ex 1r 1n H 
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Ctl n cr.ntrnt1un ,, ond / ' nnd I he 

mob1liu~r. ''" nnd J/p 

1 1- .-.db ,rk 1s BO. Ct1Icula tr tl lt (ii) \\'Jl 1 et . 

of thr. ~mpltfier without feedback 
Dro,, the cuir.:uit thagram ot n fulh,o\'C 

rt"Cutier and cnlculotf" Its ripple fac tor 

nnd rffic1encv 
2+1 ¥~-.• .. ! 

(iv.I Wnte dov. n the characteristics 0 

ide~I Op-Amp. With the help of a c~ 

dw.gram, describe the non-in\'er 

Op-Amp \\ ith feed back. 2· 

{uJ Wnte short notes on : (any one) 

fa) Fullwave bridge rectifier 

fb) Class AB amplifier 

-4 CHC5 PHY HC 3/G 4 

A half\\.ave rectifier Ut>CS an inlt:rno.J 

resistnnce r1 - lO n. lf the applwd 

voltage 1s V 40.sirt rvt i1nd lnnd 

res,slnnce 1s 780 n, then find 

{i) Im , I de and / mi., ; 

(ii) ac power input ond <ic rn '-'<"" r 
input. ( 1 1- 2 1 2) + (~ ➔ .n l ll 
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laill the charactetis 
nd e:<P 1·fi Wh t . t . Stflle (\ . arnP 1 1e r · a lS b1 {VI) 

(11 1} .. er..· t.rnns1s tor current in trans1· .. , 
Write short notes on : (any twoJ 

(;I the leakage ~: 
by I :: /J IB + I CBO I \I," 

sho"" 
that c r 

1 are collector c~ I and cBO l't 
le, 8 t and collector to curren . l base ent respectively. I curr 
leakage ( 1 +2)+ 1 .,.t 

t diagram of two stao . 
0 w a nea . r:;e (iv) ra 

1 
d transistor CE amplifier. I:)t 

coup e ssion for the voltage gat 
the exprle d amplifier for high frequt RC coupe . . . 
range by dr~w1nalgf its ac fequ1v~ 
. ·t What is h -power requen c1rcu1 • f 
h 't is called 3 db requency ? w y 1 2 

+6+2, 

(11) Explain how an ~P-Amp c~n. be t 
as (a) a summ1n~ amphf1tr, ~ 
(b) logarithmic ~m pltfier. . . 
A no n-inverting amplifier : 

R
1 

= 20 kn and RI = 100 kn . Vi 

would be the output voltage for an ir. 
voltage of 1 V if the power su; 
voltage is ± 12 V ? (4+4)+2' 

~~ "1 - ~ C9CS PHY HC 3 ·'G 6 

5x2= 10 

(a) Co\pitt's oscillator 

(b) Analog to digital converter 

(c) Wien bridge oscillator 
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