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PHYSICS
f ‘(Honours)
Paper :'PHY-HC-4036
( Analog Systems and Applications )
” " Full Marks : 60

" Time : Three hours '

i The ﬁgures in ‘the margin indicate
full marks for the questions

1. Answer any seven questlons from the
- following - iisirie be A0 EDpwoasd 1K T7=7

U] RCSISthlty of a semlconductor
w1th 1ncrease in temperature ‘
001 iy - (Fill in the blank)

' (i) Potential barri”er”acrbss a p-n junction
-+ . diode is due to accumulation of
(a) electrons. ' -
(b) opposite ions
(c) space charges
(d) thes (Choose the correct option)
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3& If a sine wave .mm applied o
. an op-amp differentiatoy
output would be 3

the input of

(iij) Class-C amplifier produces the least
circuit, the

,,nammovo% but exhibits good linearity.
(Write True or False)
(iv) RC-coupled amplifier is used for (a) cosine wave
(@) current amplification | (b) triangular wave

(b) power amplification - (c) -square wave

(c) voltage amplification : ¥ “ue o (d) pulse - (Choose the correct option)
(d)...None of the above ~ .. . . . R i » IR
" (Choose the correct option) ; (x) Wien bridge oscillator is an audio

& .. . ) 1i S m.ﬂoﬂﬁﬂwwo%._, sine wave .OmoEmﬂoH..O». gmﬁ
(v) In a transistor amplifier, lower value of ot ) i e e
<. the stability factor indicates the better . : : )
stability of the quiescent point. M . (x) Resolution of a DAC i
T v T or Patge 2l AP CRELEISAP.8 DA Gl By fhe
: «S\ Bandwidth of an mBE_mQ. u..ﬂ._nonmm_,m.mm by | | crserfa) H.mw ;
loyi v o i
copleying - B
(a) positive feedback P w ST AL S
‘(b) all types of negative feedback 11 AN L0 s
(0 current-series positive feedback , \.& | H SV (Choose the correct option)
'(d) - voltage-series negative feedback - g BT 22 T

(Choose the correct option) Answer any four questions : | 2x4=8

(vii) In an o_u-mE..w the 5@5 stage is usually (). ‘What is ripple factor ? What is the value
a_ amplifier. | . "of  ripple factor of a half-wave rectifier ?
g (Fill iri the blank)
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i «S.& What are the advantages of R-2R ladder

DAC over weighted-resistor' DAC ?

Ly=2mH and C= 10

o s . _ three i
_«& ,»25 current .Bd@:momcos factor MM a 3. Answer any Questions - 5x3=15
ransistor in .common cmitter : e recti .

: A full-wave rectifier with :
configuration is =30 Calculate @ Sattage of 400sinot ‘is ooms applied
collector current I and-emitter current with 2 load resistance of .W.MM.S%&

: . o ) If
I if the base current is B~ 10 pA. resistance of the diodes are 100 o om%w
. determine (@) peak value of curr i
(iii) What is positive feedback ? 'Why 18 (b) dc value of output current Eﬂwm
L IIOTIC muowwmﬁw feedback most commonly used " load, and (c] rectification efficiency of
in oscillator ? . _the rectifier. 14242=5
(iv) Define CMRR of an %...mB_.u.,._. Express it .ff)  What do you mean by class A, class B
5% 157 dB form. S and class C amplifiers? Why is the
. efficiency of class B amplifier more than
() In a bon-wn,\onﬁbm ov-maﬁ with that of class A amplifier? SE27S
R;=1kQ and Rp= Ho_.owbm. _mba the (iii) Derive the expression for the voltage
closed-loop voltage gain of.the op-amp. gain of RC-coupled transistor amplifier
Y B T for mid-frequency range.

(vi) Draw the circuit diagram of a two-stage © o : :
RC-coupled transistor CE amplifier. (iv) Explain how an op-amp can be .cm&
; [E1 4 as (i) a differentiator, and (i) an

(vii) Write the applications of Hartley and 4 ,mbﬁomu ator. .
Colpitt oscillators. (v) Find ‘the operating frequency of M
. Hartley oscillator if L, = 10p4H, mutul

coils M= 154,

inductance between the .
.tm, m,mbm,m._mo the

hFE value for sustained oscillations.
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. , .. -current _ .- fii) Distinguish Uo.goo:
(vi) Define common-bas¢€ o_oBBob (i) ordinary p-n g.csomo Mo%.ow diode ang
~ amplification factor (2) mba 5 S:E. ‘the action of Zene, &omoaa. Explain
emitter current amplification 87 % ¥ | regulator Wth ciroyiy g %5 voltage
Derive the relation between & . ‘the V-I characteristj; + Draw
. o 253=5 : diode. V€ of a Zene
L | g | w+m+mlm
raT R , . (iij) Draw the h-param .
(vii) The total linear distortion of mob . o of a CE memmmﬁowo“omw: valent circyit
. mu.%mmmw is reduced from ..Hoﬁ SH.w Mo the . expressions for %m aomn mbaﬁ%n.ﬁ
’ ! . 18’ 1€d. i : . ; cn 1
when 4% negative feedback M M%ES. | <MWMWQ %ME, NPUt impedane, m“nm
Find voltage gain of msm feedback. N iy H2B2242210
without feedback and wit _.W ) (iv) What is transistor Emmgmu Discuss th
Mgy _ - fixed bias it S S the
R 5 2oy Ik bias and self bias methods of
(viii) Write short notes on : . ansistor biasing. Calcylate the

(a) Photodiode

(b) Light ogwﬁwm .&oa.ﬁ .. bias method ? 1+(3+3)+2+1=10
4 _ , cw v. w._H,_o,xwuwo (v) Mﬂ%mﬂ 18 bommmwa feedback ? Discuss the
4. Answer any three questions : . 257 €liect of negative feedback on (@) input
g o ot GRS R e . Impedance, (b) output im
. TRt : > pedance,
(i) ~What are drift current mna .&mpmwob. (¢) non-linear distortion, and (d) noise
current in a semiconductor ? How are of an amplifier, 2+(2+2+2+2)=10
_the ﬁoﬁ:ﬁ&., harmeh; msa awv_% ﬂm“ : () Draw-the circuit diagram of an RC-
region formed in a p-n junctione e Phase shift oscillator and explain its
the p-n diode equation for aoﬁo.nBESm Operation. Find an expression for the
the current through the junction. fr €quency of oscillations and the
! _ ._ 2+2+6=10 | Condition of sustained oscillations.
.. (2+2)+(#+2)=10
G 6 FOR TETRLET beme L B (Sem | .
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stability factor of a fixed bi
; as method.
What are the disadvantages of a mMma



, -4______£

non-inverting

(vll) ‘What are inverting' ‘and ) )
P of a circuit

op-amps ? With the hel
diagram describe the inverting op~2mpb

with feedback. Derive the expression

- for ‘the closed loop voltage gain of this

~amplifier. What do you mean by virtual
ground in thls op- amp? | :

| < T 2+43+3+2=10

(vzu) ‘With the help of a neat dlagram explain
~~ 'the working -of weighted ‘registor
- DAC. ‘What are its ‘advantages and
. disadvantages ? Write any two ma_]or
apphcatlons of D /A converters P
. 4+(2+2)+2 10
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