Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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h Semester B.E. Degree Examinﬁ‘ti{on, June/July 2024
Analog Circuits
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Max. Marks: 100

Note: Answer any FIVE full questions, cizbqéing ONE full question from ‘éach module.

Module-1
Explain the design concept of common emitter collector to Base feedback resistor biasing
circuit and explain how collector to base feedback resistor provides a negative feedback in

the circuit. ; (07 Marks)
Considering the conceptual circuit of common source MOSFET amplifier, derive the
expression for transconductance g, and voltage gain Av. (08 Marks)

For common emitter voltage divider circuit having p = 100, R; = 10 KQ, R, = 5 KQ,
Rc =1 KQ and RE = 500 Q) is provided w1th DC biasing voltage Vce = 10 V, Calculate Vg

and Ic. % : (05 Marks)
OR
Derive an expresswn for small signal collector current, transconductance gm and voltage
gain Ay 1 in BJT, when small signal Vy< is applied between base and emitter. (10 Marks)
Design voltage divider bias circuit using MOSFET to establish Ip = 0.5 mA and MOSFET
parameter are Vi=1V and K' (Lj 0.5 mA/V Assume Vpp = 15 V (10 Marks)
Module-2
Explain Three basic configurations of" MOSFET amphfier and derive expression for
characteristic parameter of amplifiers: % (08 Marks)
Briefly explain the Barkhausen criteria for oscillation. (04 Marks)

For an n-channel MOSFET with tox = 10 nm, L =1 pum, W = 10 um, Loy = 0.05 pm,
Cspo = €= 10 fF, Vo =06 V% ng =1V Noes 2 V. Calculate the following capacitance
when the transistor is operating 1n saturation,

(l) Cox (ll) Cov : b (Ill) Cg5 (IV) ng (V) Csb and Cdb.

Corisider €, =3.45x107" 5 S (08 Marks)
: OR "

Explain the WOrka of RC phase Shlft oscillator and show how RC network provides 180°
of phase shift. - (08 Marks)
In a transistor Calpltts oscﬂlator C; =1 nF and C; = 1000 nF. Find the value of L for a
frequency of 100 kHz. (04 Marks)
Explain the High frequency response of common source MOSFET amplifier with its
equivalent circuit. : (08 Marks)
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Module-3
Explain the effect of negative feedback on input.and output resistance of voltage series
feedback amplifier. (10 Marks)
Explain transformer coupled Class A power amphﬁer and show that the maximum
efficiency of transformer coupled Class A power amplifier is 50%. (10 Marks)
OR = ¢
Draw the block diagram of four types of feedback topologies and commpare them with respect
to input and output resistance. 4 (10 Marks)
Compare Class B pushpull and compiementary symmetry power amplifiers. - (04 Marks)
In a Class B push pull amphﬁer operatmg with Voo =25V prov1des a 22 V peak signal to an
8 Q load. Find
(1) Peak load current () dc current drawn from the supply (iii) input power
(iv) Output current efficiency (v) power dissipation (06 Marks)
Module-4 -
State the ideal op-amp characterlstlcs (06 Marks)
Design a linear combination circuit using op-amp to obtain output Vo = -2V-8V,-V3 with
R, >20kQ atall the inputs and all the remstances <200kQ (04 Marks)
Draw the circuit of 3 op-amp mstrumentatlon amplifier and derive the expression for its
output vgltage (10 Marks)
Explain the working of Voltage follower using op amp and show that its gain is unity. State
its advantages. . : Sy (06 Marks)
Explain the working of zero crossing detectors. . *@_ ; £y (06 Marks)
Design an inverting Schm1tt trigger to have tngger Voltages of +4V using op-amp 741 with
supply of £15V. Con&der g may =500 pAA : (08 Marks)
{7 %Module-S
With neat cnrcult d1agram explain the operation of R-2R'D/A converter. (10 Marks)
Explain the working of pulse w1dth modulation c1rcu1t using 555 1C. (06 Marks)
Design'a: 10w pass filter using og -amp at a cut ofﬁﬁequency of 1 kHz with pass gain of 2 and
choose C = 0.01 pF (04 Marks)
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gExplam with neat cu‘cult dlagram the workmg of positive precmon Half Wave Rectifier.

(06 Marks)
Design a monostable 555 timer circuit to produce an output pulse of 10 sec wide and draw
the circuit diagram. Choose C = 100 pF. (04 Marks)
Draw the circuit of second orderlow pass filter and explain its operation. (10 Marks)

* %k 3k k% ok
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