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Time: 3 hrs.

Electronic Principles and Circuits

BEC303

Third Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

Module - 1 M| L C
Q.1 | a. | Develop an expression for the operating point I¢c and Vg for the voltage | 10 | L3 | CO1
divider bias circuit using approximate analysis. Hence calculate the
operating point for the VDB circuit given :
Vee=10V, R1=10KQ, R2=22KQ, Rc=3.6KQ, Rg=1KQ.
b. | For the voltage divider biased amplifier, derive the expression for the | 10 | L2 | CO1
voltage gain from i) m —Model ii) T -Model.
|
OR
Q.2 | a. | Develop an expression for voltage gain and input impedance for an emitter | 10 | L2 | CO1
follower with neat circuit diagram,
b. | Determine the operating point for two supply emitter bias circuit given : 5 |L2 | CO1
Vee=10V, Rc=3.6KQ, Rg=2.1KQ, Re=1KQand -Vg=-2V.
c. | Develop an expression for the operating point I¢c and Vg for collector | 5 | L2 | CO1
feedback bias circuit.
Module - 2
Q.3 | a. | With neat circuit diagrams, explain biasing of MOSFET by fixing the gate | 10 | L2 | CO2
voltage.
b. | With neat circuit diagram, develop an expression for voltage gain, input | 10 | L2 | CO2
impedance and output impedance for common source amplifier with source
resistance. -
|
L
OR
Q4 |a. _Wilh neat circuit diagram, develop an expression for voltage gain, input | 16 | L2 | CO2
impedance and output impedance for common gate amplifier.
b. | Define transconductance and hence develop any three expressions for | 10 | L2 | CO4
transconductance.
|
[
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Module - 3
Q.5 [ a. [ With neat circuit diagram, explain the operation of R-2R digital to analog | 6 | L2 | CO4
converter.
b. | For the circuit shown in Fig.Q5(b) the input voltage is a sine wave with | 6 | L3 | CO4
peak value of 10V. What is the trip point of the circuit? Determine the cut
off frequency of bypass capacitor. Also draw the input output waveform.
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Fig.Q5(b)
c. | Explain the operation of inverting Schmitt-trigger with neat circuit diagram | 8 | L2 | CO4
and waveform.
OR
Q.6 | a. | Make use of the concept of lead-lag ¢ircuit to explain the operation of Wein | 10 | L2 | CO4
bridge oscillator.
b. | Explain the operation of Astable Multi-Vibrator using 555 timer with [ 10 | L2 | CO3
internal block diagram and waveforms.
Module - 4
Q.7 | a. | With neat block diagram, explain four types of negative feedback circuit. 8 |[L2 | CO3
b. | For the circuit shown in Fig.Q7(b), calculate the feedback fraction, the ideal | 6 | L2 | CO3
closed loop voltage gain, the percent error and the exact closed loop voltage
gain, use the open loop gain of 741C as 100,000.
+15Vv
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Fig.Q7(b)
¢. | With neat circuit diagram and equations, explain the operation of a current | 6 | L2 | CO3

amplifier.
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OR
Q.8 Classify filters and explain each filter with its ideal frequency response. 10| L2 | CO3
What is First Order Filters? Explain the various implementation of first | 10 | L2 | CO3
order low pass and high pass active filters with expressions.
Module - 5
Q.9 Explain the operation of class—B push pull emitter follower amplifier with | 10 | L2 | COS
its advantages and disadvantages.
Discuss the concepts of DC and AC load line taking voltage divider bias | 10 | L2 | COS
amplifier as an example.
OR
Q.10 Explain the working of SCR phase control with the help of circuit and | 10 | L2 | COS
waveform.
Explain the construction, control and advantages of Insulated-Gate Bipolar | 10 | L2 | COS

Transistor (IGBT).
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Q. 7(A)

(@) Voltage-controlled voltage source; (b) current-controlled voltage source.
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<f‘ VNV ’T -0 VY ?
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(a) (b)
(a) Voltage-controlled current source; (b) current-controlled current source.
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Q.8(2)

Filters in signal processing are used to selectively allow or reject specific frequency components
of a signal based on their application. An ideal low-pass filter (LPF) passes all frequencies below
a cutoff frequency fc and completely attenuates higher frequencies, while an ideal high-pass filter
(HPF) does the opposite by blocking low frequencies and passing higher ones. A band-pass filter
(BPF) allows only a specific range of frequencies between two cutoff limits f1 and {2, whereas a
band-stop (notch) filter rejects frequencies within that band and passes all others. An all-pass filter
permits all frequency components with equal magnitude but alters their phase response. In ideal
conditions, these filters have perfectly flat passbands, zero transition width, and infinite attenuation
in the stopband, resulting in a rectangular frequency response. However, such ideal filters are not
physically realizable because they require non-causal, infinite impulse responses, so practical
filters approximate these characteristics with finite transition bands and some ripple.

Ideal
filter
responses

All-pass

A
Low-pass
fc
A
High-pass
f

A
Bandpass
BW
f
f1 f2
A
Bandstop




(b)

Sallen-Key second-order high-pass filter

Sallen-Key second-order high-pass filter
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Sallen-Key equal-component filter Tunable MFB bandpass filter with constant bandwidth
C
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As A, approaches
3-A — 3, this circuit
1 becomes impractical.

o Voul

R,
R A= —+1
1 A R
Q= 0_5 o 1 — AsA, approaches
B 0= 2pRC 2, this circuit

becomes impractical.

I >
1 |
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First-order all-pass lag filter
R R
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Q9.(B)

vomi ey, [ Lo w e, o«/\MVb%w voria

g &< ad vaw'\&%e& )
‘AT/\A h h ¢ OL_LA/CX)QL{ k\‘ S q.

" ﬁm Vi, MMHS*F DOM'\)‘:'T"’—
I b= Vi, -1, Oc + Vee Hi#E

' (~—If L
Vs R - L Te ‘Zc b
A @E L =
__L 4 o .L B Ve e lood Une
. =z - = Pt Pe Y
} v - (/G

Ve
At Jood Llwet opy v oalye
V(/e_*ﬁ‘lc)f\g >0

\ — Yee
L, > —_—
(o (‘e_

€Q>éfc,‘;3\c"36&
Vep = AV@,{,; ~Vae<2

1O b o clor 1 on me%

N _ Vers
heat = tegt S

K)m T}Qws{'er o U);QCYH/
T =0 D VeoCoud o) ’"VC?QJ“AV

3) fm{»[cuu S PN @T egg\}«o»\ v M[L M W

C} Scanned with OKEN Scanner



E&@JM&% st and  wave form
&(10\ SCR Phay (onkol| LOt MM
a. M—————————

a ‘mlS"\-
'j tontro! M 17 P,‘ax rclah r : “1’-.\/

scie 4 Sourle voltege .

The Phase fon ol 0fy SCR - plavd havi
tehween iy U‘Cv\f‘ob He Cavverd ft,—wuyl,\

t‘\ﬁ;’"’

e V% -
R Wt e Sce (s (onmectd fo te load B O o voltoge Jour®e s

» r Syval
This Sce will nol- (evduck unk! th s b&wm,{ biajed and g f

% applied - :
Y (ealled ai Fving pusng Hee

X% The qpp\.-(a’-\cv] ob— E’f\fi S.tj\\a( fred
/

PoSihue (ycle.cf \5, He SR i [jward biaed - [G Hhe SR W

f"‘ [zcu'mbj ON !
% A Scr i€ now oN, it will (heat (OY'ALL(.f\V\J- I+ witl (ondued b

W= T - Sne load 5 ciishue 'n nalwe | V, and I, “’""[J
P
* The Waue [dmy ate. Quen by \'D/_\/’__._

{0

0 Hlow VJ--

—» whk

N\
' ' — Wi t_xigo°

0(/'-‘-,]1‘

p;((gO""’")

X The ScR 1S 8dhv‘j fuvved oNal a plnrco.vxyk of o - [ & S Zexo
hen load Cuned ond Sourle wll'cy wil be m phape .
%y A5 98 Hhen B load Cved will Stard when e Sowna wlfege

s WAk,
# AL wkzt  SCE will 30} (errmufabrd ot the [bad (wwenf folomey

/3% AL is Jevost biaged (e T o 2T (f iS5 @lled naftraf
avnd Dowrttoatsd Dy Margaret Mercy (margaretmercy@gmail.com) (eromufohon |,

—

(¥ Scanned with OKEN Scanner



Q. 10 (B)

Basic IGET structure,

p Body region N-channel
MOSFET
i Drift region stiucture
a* Buffer layer (PT IGBT)

g* Substrata {injecting layer}

Collector

Design:

* An Insulated Gate Bipolar Transistor (IGBT) is a semiconductor device commonly used in
power electronics.

* It combines the characteristics of two types of transistors: the MOSFET (Metal-Oxide-
Semiconductor Field-Effect Transistor) and the BJT (Bipolar Junction Transistor).

» The IGBT is designed to handle high voltage and high current while offering the fast
switching capabilities of MOSFETs and the low conduction loss of BJTs.

Advantages of IGBT:

* High Efficiency: Low conduction losses combined with the ability to switch at moderate
speeds allow for efficient power conversion.

* Compactness: IGBTs can handle large amounts of power in a relatively small package.

* Durability: They can operate at high temperatures and handle significant electrical stresses.



