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Differentiate between active and passive components with examples. Explain the operation of RC
low pass filter. [4]

Use superposition theorem to find current through 20Q resistor. 4]

56 100

J:—’V\/v MV
20V -[ 102 209

Explain 1-V  characteristics of PN junction diode and Derive the following:

(1)4A

1 ,
VDZ - VDl =23 Il VTlOg(ﬁ ) {4J
For the circuit shown in figure, find (i) the output voltage (ii) the voltage drop across Rs and (iii)
the current through Zener. [4]
5 kQ

o +

MWy
Iy

IZGVT v Vg =10k VL

——ly -

Draw the DC load line and determine the Q-point of the voltage divider biased transistor circuit

having Vee =15 V, Rc=1 kQ, R; = 10 kQ, Ry= 5 kQ, Rg=2kQ and f = 75, (6]
Explain the operation of a bipolar junction transistor as a switch. [4]
Describe the construction and working principle of n-channel depletion type MOSFET with
necessary diagrams. [6]
What do you mean by virtual ground in op-amp? Draw the circuit diagram of the mverting
integrator and show that the output is proportional to the time integral of the input. [2+4]
Describe the operation of a square wave generator using op-amp and find its frequency of
oscillation. [6]
Design an opamp circuit to obtain V,= -2V,+3V,+4V; using an opamp. Here V,, V, and V; are
the three input voltage sources. Use minimum value of resistance as 10 kQ. [4]
Explain the block diagram of a digital communication system. Write down any four advantages of
optical fiber communication system. [4+2]
Differentiate between wired and wireless communication. ; [2}
. Explain the operation of a SR flip-flop with circuit diagram, truth table and characteristic table. [6]
Design four bit parallel adder using full adders. [4]
Simplify the Boolean function F(x, y, z) = £(0, 2, 4, 5, 6) and realize using universal gates. {(4+2]
Write short notes on:(Any Two) [2x4]

a) Digital multimeter ~ b) Regulated power supply  ¢) Cathode ray oscilloscope
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. Find the current through 3Q Resistor using superposition theorem.
50 60
AW

+
40V

20 Vo $30

2. What is a filter? Explain high-pass filter.

What is PN junction diode? Explain the small signal model of the diode with necessary
derivations and transfer characteristics.

4. Draw emitter-feedback bias circuit of BJT. Find I¢ and Vg in the circuit if Vee = +10V,
Rg = 400KQ, R¢c = 3KQ, Rg = 2KQ and p = 50.

5. Explain BJT as a switch and logic inverter.
6. Explain the operation of N channel depletion type MOSFET with necessary diagram.

7. What is virtual ground concept in an op-amp? Design a circuit using op-amp whose
output is as follows:
Vo=-V;+3V,+ 5V3

8. Design a Wein bridge oscillator that will oscillate at 25KHz.

9. Mention any four characteristics of an ideal op-amp. Derive an expression for output
voltage of an integrator circuit using op-amp.

10. Explain the working a digital Multimeter with necessary block diagram.

11. Draw the block diagram of optical fiber communication system. What are the advantages
of optical fiber communication system?

12. Explain the working of data logger.
13. Perform the following conversions:

a) (B2C.B)is=(7)s
b) (211)x =(152)s. Find the value of x.

14. Design X-OR gate using only NAND gates.
15. Explain the operation of SR flip-flop with necessary diagram and truth table.

16. Design a 3 bit up Asynchronous counter and explain its working with necessary
waveforms.
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1. Differentiate between Active and Passive components with examples. [3]
2. What is filter? Explain the procedure to calculate value of resistance for band 5. [1+3]
3. For the Zener diode network shown below, determine V|, Vi, I and Py, for Ry =3KQ. [4]
Vr
+ MAA =
R=1KQ ,; Iz
+
Pzm=30 mW -4

4. Explain the working principal of full wave Bridge rectifier circuit and define its

parameters. (5]
5. Find Ipg, Icq, Verq, Icsa and Veggy from the given voltage divider circuit. [6]

’+16Vj ]

39K
150
0.68 K
6. Explain N-channel E-MOSFET operation along with its characteristic curve. (71
7. Draw the circuit diagram-of BJT differential amplifier, 3]

8. Mention any four properties of an ideal op-amp. Derive the expression of voltage gain of
an inverting amplifier using op-amp. [2+4]



10.
11.
12
13.

14.

16.

State Barkhausen criteria for oscillation. Draw Wein bridge oscillator circuit to generate

sine wave and derive the frequency of the generated sine wave. [2+4]
Differentiate between positive and negative feedback system with applications. [4]
Describe properties of EMW propagation. Draw structure of Optical fiber. (3+2]
Differentiate between Internet and Intranet. 3]
Convert the following: [5]

a) (257.24)s=(7 o

b) (3B%i6=(7)e

C) (101 1O)Grey = ( i )2

d) (2345.67)10=(7 )16

e} Subtract (49);0 from (37)1o using 2’s complement method

Describe SR latch with necessary circuit diagram and truth table. {6}

}

- Simplify the following Boolean Expression using K-Map and implement the simplified
expression using NAND gate only: F(A, B,C)=X (0, 1,2, 5)+ D (3, 4, 6) [3+2]
Write short notes on: (Any Two) [2x4]

a) Data logger
b) Digital Multimeter
c) Regulated power supply

% %k %k
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Write the color coding of the fotlowing values of resistors:
a) 47 £5%kQ b) 548 £ 10%Q

Explain RC low pass filter with necessary derivations and diagrams.

Find the Zener Current in the given circuit when Ry = 1.2 kQ. Assume Vz = IOV.

R=100 O

W 3
T ?

V,= 18V Va R=1.2KQ - qov

' | | Y

4]

{4]
(41

Find the output voltage waveform when the input is applied to the circuit a shown in the

figure using silicon diodes.

$ vy ! 3
+10V 1KQ
0 Vi Dy ZS Dz Vour
-19Vi..
- 1 -

(4]

Describe the input and output characteristics of common emitter BJT configuration with

the help of circuit diagram and graph with various region of operation.

{6

Describe the construction and working principal of Depletion MOSFET with necessary

diagrams.

(5]

Find collector current (Ic) and collector emitter voltage (Vcg) of the BIT circuit given

below with p = 100.

+5V

-5V

(3]



8. List out ideal characteristics of op-amp. Derive voltage gain of non-inverting op-amp
configuration. [2+4]

9. Design the summer circuit using operational amplifier: [5]
Vo=Vi+2Vy+ 3V

10. Explain the concept of gain stability. Describe the working principal of square wave

generator circuit using operational amplifier. [1+4]
11. Explain the complete block diagram of communication system. [4]
12. What is optical fiber? What are the advantages of optical fibers over traditional
communication systems? [1+3]
13. Write short notes on: {Any Two) [2x4]
a) Strain gauge b) Data logger ¢) Digital multimeter
14. Convert the following: (Any Three) [3x2]

a) (10101.101) = (P

b) (9001180)10 = (?acp

¢) (ZABSE)s= (s

d) (34)10— (12)10 using 1’s complement method.
15. Simplify the expression using K-Map, F(x, y, 2) = X'YZ + X'Y'Z + XYZ and realize it

using logic gates. [6]
16. Explain the operation of JK flip-flop with necessary diagrams and characteristics table. [4]

d %k
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1. What is filter? Explain High Pass Filter. - [1+3]

3

Find the voltage across the 4 resistor by using the Superpoé.itiim theorem. (6]

14 Vet

nF

L ,
.

? 3n

Explain the operation of photo diode. Draw the circuit diagram of fullwave bridge
rectifier. ' [4+2].

Show the relationship between current gain alpha (c) and beta (B) of BIT. Explain the
importance of dc loadline analysis in transistor biasing to find collector current &

collector emitter voltage. [243]
Differentiate between depletion and enhancement type MOSFET. Explain NMOS as a
switch. [2+4]
Determine lcq and Vegq for the following circuit, [5]
[
+20V
680kQ 4.7kQ
Vi J ﬁ=l 20

Explain how square wave is generated at output terminal using Op-Amp circuit as square
wave generator and draw the circuit diagram of triangular wave generator. [4+2]

Show the concept of positive feedback with suitable block diagram. Draw the circuit _
diagram of Wein Bridge Oscillator using Op-amp. [3+2]

Design a summer circuit using op amp as: V,=-5V;-10V,-1 5V3
Where, V, is an output voltage and V1, V2 & V3 are input voltages. [5]

10. Differentiate between internet and intranet. How Light-propagates through Optical fiber? [2+3]



11. Why modulation is needed? Differentiate AM and FM. 2+3]
12. Differentiate between SR and JK filp-flop. Explain Master-Slave flip-flop with block
diagram. [143]
13. Simplify using Boolean Algebra. [3x2]
a) AC+ABC+A(C+AC)
b) (A+B)(A+B)YA+B)
c) Subtract (20)9 form (3)10 using 1's complement method

14. Simplify the function using K-map:
F(D,C,B,A)=2(3,4,5,7,9,13,14,15) and realize this circuit using gates. 6]

15. Write short notes on: (4ny Two) [3x2]
a) Datalogger
b) Regulated power supply
¢) Transducer

dekok
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1. Define dependent or controlled source. Briefly explain its type with suitable examples. [5]
2. Differentiate between active and passive components. (3]
3. Explain the operation of Varactor diode with its characteristic curve. [5]
4. Sketch V for given network. Assume diode is made of silicon. [5]
Vi :
+20V | }
+ C _ -+
R
20V - Vi o Vo
5. Describe the input and output characteristics of common emitter configuration circuit of
BJT with the help of circuit diagram and graph with various regions of operation. [6]
6. Determine Quiescent levels of ICQ and VCEQ for the network. [6]
+10v
250k 4.7k
. B=90
1.2k
7. Derive the expression of output voltage for integrator and differentiator using op-amp. [5]
8. State the Barkhausen Criteria for oscillation. Show how square wave is generated using
Op-amp. [2+6]
9. What is electromagnetic wave? Explain about EMW propagation. [1+3]
10. Differentiate between: [3+3]
a) Internet and Intranet
b) Broadcasting and Communication
11. Using K-map simplify the expression F(a.b,c) = abc +bc +abe + abe [4]
12. Substract (11100); from (10011), using 2’s complement method. {3]
13. Define Demultiplexer. Explain the operation of binary to octal decoder. 16]
14. Construct S-R flip-flop using NAND Gate only and explain the operation with
characteristic table. [6]
15. Draw a basic lock diagram of oscilloscope and explain its function. (51
16. Write short notes on: (Any one) (3]

a) Strain Gauge
b) Regulated Power Supply

® %k
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What do you mean by an ideal voltage source? Why is this voltage source practically
unrealizable? Explain practical voltage source with an example. - [1.5+1+1.5]

2. Why are resistors, inductors and capacitors called passive elements? How can these
components be used to realize a filter circuit that passes high frequency signals only? [1+3]

3. Describe the small signal model of semiconductor diode. And derive the expression for
dynamic resistance rd. [6]

4. Assuming diodes used in the circuit are ideal. Find current through 1 KQ resistor. [4]

Dy

v N )
+V F !

D,

v ————1

Dy

1KQ

——
—

5. Design Op-amp circuit to get output Vo = 0.5V, - 2V, - V3. Here V,, V2 and V3 are three

input voltage source. : [4]
6. Explain the working of triangular wave generator with necessary diagram. [5]
7. Draw the circuit diagram of Wien bridge Oscillator. Write frequency of Oscillation. [3]
8. Explain the need of modulation in a communication system. [3]
9. Explain the block diagram of optical fibre communication and explain the advantages of

optical communication over copper cable communication. [6]
10. Convert the following numbers as indicated. [1.5%2]

) EAs=()s B G5Dw0=() |
11. State and prove De-Morgan’s Theorems. (3]

12. Define encoder. Explain the operation of octal to binary encoder with logical diagram. [6]



13. Obtain the simplified expression for the following boolean function using K-Map. [3]
F(x,y,2)= Zm (0,2, 4, 5, 6) '

14. Construct clocked SR flip-flop with its characteristics table and equation. [5]
" 15. For the circuit given below determine Ig, Ic and VcE. [2+2+2]
10V
100K 310K
s Ie
p=100
16. Explain the working principle of n-channel Enhancement type MOSFET. [6]
17. Explain the block diagram of data logger briefly. [4]

18. What is a digital multimeter? Draw its block diagram and explain how it measures
resistance. [1+4]

*k*k
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1. Determine Vth, Rth and the current through 5 KQ resistor using Thevenin's theorem. (4]
12k 8k
% N L
48 \"‘T -4k fb k

2. What do you mean by a filter circuit? Explain the operation of RC low pass filter with is

transfer function and frequency response. {4]
3. Explain Jarge signal models of PN junction diode. [4]
4. Explain the working principle of full wave bridge rectifier with necessary diagrams and

expressions. [4]
5. Draw the DC load line and determine the Q point of the voltage divider biased transistor

circuit having Vee = 20v, RC = 2K, R1 = 20k, R2=10k, RE=4k, p=100. [6]
6. Describe the construction and working principle of n-channel depletion type MOSFET

with necessary diagrams. 6]
7. Explain the operation of CMOS invertor with necessary diagram. (4]
8 Describe the working principle of square wave generator circuit using operational

amplifier. (4]
9. What do you mean by virtual short circuit in OP amp? Draw the circuit diagram of the

inverting integrator and show that the output is proportional to the time-integrai of the

input. [24+2+2]
10. State Barkhausen criteria for oscillation. Draw Wein bridge oscillator circuit to generate

sine wave and derive the frequency of the generate sine wave. [2+2+2]
11. Explain working principle of optical fiber. List out the advantages of optical fiber

communication over COpper cable communication. [2+4]
12. Write short notes: (any two) [253]

i) Data Logger

ii) Digital Multimeter (DMM)

iii) Regulated Power Supply
13. What is an anetenna? Explain any two properties of the antenna. [2+2}
14. Simply the expression using K-Map, F(A,B,C)=A'B+BC+AC". 4]
15. Explain the operation of JK flip-flop with necessary diagrams and characteristic table. (6]
16. What is multiplexer (MUX) Explain 4:1 Multiplexer. {61

kERk
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1. What is Active and Passive Component? Define iransconductance and voltage gain with )
‘-+7

reference to BJT.
2. Draw the circuit diagram of RC High pass filter and explain its operation with the help of
frequency dependent response at the output. [5]
3. Find the Zener Current in the given circuit when Ry = 1.2 KQ. Assume Vz=10V. [5]
R=100 £}
+ 1
V R=1.2K(}
V=18V g s Vo= 10V
¢ A {
[2]

4. What is clipper and clamper circuit?
feedback bias circuit of BJT by labeling all the circuit components. Find I¢

5. Draw emitter
C=+]2V,RB=43OkQ,Rc=2kQ,Rp,z 1 k ©Q and

and Ve in the circuit if Ve

B = 50. [2+4]
6. Draw the circuit diagram of differential amplifier using BJT. (2}
7. Describe the working principle of n-channel enhancement type MOSFET. [6]
8. Mention any four properties of ideal Op-amp. Derive the expression of voltage gain of

non-inverting amplifier using Op-amp. [2+4]
9. State Barkhausen criteria. Draw the circuit diagram of square wave generator and explain

how it works. [2+4]
10. Draw the circuit diagram of Wien Bridge oscillator. (4]
11. Differentiate between following communication systems. [3+3]

i) Wired and wireless communication system

ii) Broadcasting and communication
12. What are the advantages and disadvantages of optical communication system? {4}

[2x3]

13. Write short notes on: (any two)

i) Oscilloscope
ii) Data logger
iii) Regulated power supply using IC

14, State DeMorgan's theorem. Subtract (1111); from (1110); using 2's complement method.  {3+3}
15. Simplify an expression F(A,B,C,D)= 2(1,3,7,9,1 1,14,15) by using K-map. {41
16. Explain the operation of clocked R-S Flip-Flop with necessary diagram. {6]

&R




04 TRIBHUVAN UNIVERSITY Exam. W

INSTITUTE OF ENGINEERING Level » f ] BE Full Marks ! 80
Exammatmn Control Division | Programme All (E xcc,pt B. Au,h ) ] Pass Mgrks ' 32
2073 Bhadra \_(_ggr:/Part 4 l/ll g gt o o ’ | Time | 3 hrs.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Eub]ect - Basxc Electronics. Engfnéérmg (lLX-/SJ)

R B OE

1. Describe different types of controlled source with figures. [4]

Calculate the current flowing in each branch using superposition theorem. [6]

D

3 ohm 3 ohm

L W

J |

3. Describe the rectification process. Explain the operation of half wave rectifier with

necessary diagrams. [1+4]
4. What is diode clamper? Describe the operation diode clamper circuit. [1+4]
5. Draw the DC load line and determine the Q point of the voltage divider biased transistor

circuit having Vee = 15v, Re = 1kQ, R1 =10 kQ, R2 = 5k, Rec = 2kQ and = 75. [6]
6. Why BJT is a bipolar and MOSFET is an unipolar device? And draw the circuit diagram

of differential amplifier using BJT. [2+2]
7. Explain the operation of CMOS switch with necessary diagrams. [4]
8. Mention any four properties of an ideal OP amp. Derive the expression of voltage gain of

an inverting amplifier using OP amp. [2+4]
9. Draw a circuit diagram of square wave generator using OP amp. Explain how it generates

the square wave. Express the frequency of the square wave generated. [2+3+1]
10. What is Optical fiber? Explain the advantages of optical fiber communication over

coaxial cable communication. [1+3)
11. Define communication system. And describe commumcatlon system in brief with the

complete block diagram. [2+3]
12. Simplify the expression using K-Map, F(x,y,z) = X’YZ+X’Y’Z+XYZ and realize it using

logic gates. . (5]
13. Mention the types of flip flops and explain the operation of J-K flip flop with necessary

diagrams. [1+4)
14. Draw a block diagram of digital multimeter. Explain how it measures dc current flowing

through it. (51
15. Draw and explain the block diagram of data logger. {4]
16. Write short notes on: (any two) : [2x3]

a) Light emitting diode
b) Output characteristics of common base configuration
c¢) Regulated power supply

¥k ok ’
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. State Thevenin's theorem and use it to find the current thiough 4 k< resistor. [145]
IKO 4KQ
+t 6KQ 2K0 10mA
12V

2. Explain the operation of RC low pass filter with its transfer function and frequency

response, [4]
3. What is diode? Explain the I-V characteristics of PN junction diode. ' [1+4]
4. Define pulse shaping circuits. Find the output wave form of the given circuit. [1+4]

Iy o , ;
¥ .
154 )

5. Draw emitter feedback bias circuit of BJT by labeling all the circuit components. Find Ic

and Vg in the circuit if Voe = +12V, Rp =430 kQ, Rc =2 kQ, R =1 kQ and f = 50, [2+3]
6. Draw the structure of CMOS. Describe the operation of CMOS logic inverter. [5]
7. Explain the concept of virtual ground. Design a summer circuit using op-amp to get the

output voltage as: Vo = -(V+10V+25V;) [1+4]
8. Define positive feedback. Draw the circuit diagram for Wien Bridge oscillator and

explain the principal of operation. [1+4]
9. Draw a block diagram of communication system and explain each block briefly. [6]
10. Write short note on optical fiber. What are the advantages of optical fiber communication

over traditional communication system? 242
11, State and prove De-Morgan’s theorems. (4]
12, Explain the operation of SR flip-flop with necessary diagram. [5
13. Convert the following number system. [3}

(@) 25.5)10=(?)2  (b) (EAB)is=(M10 (c) (9180)10=(?)scp
14. Write short notes on: (any two) [2x5]

18,

a) Strain Gauge
b) Data Logger
¢) DMM

Describe the construction and working principal of N-channel Depletion type MOSFET. {8}

* ok g
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1. Deseribe the principle of Thevenins theorem by solving the following problem. {4}
R
R 3,
AA— A
90 Q ¥ 50Q =%
4 L_ I s . V
"“ R,=130Q . S o
= ‘{‘E, =100V :

Find the current through Rj,
2. Draw the circuit diagram of RC high pass filter and explain its operation with the help of

frequency dependent response at the output. [i+3]
3. Draw and explain the operation of the full-wave rectifier circuit using center tapped ‘

transformer. (4]
4, Explain the piece wise linear models of PN junction diode. (4]
5. What is a clamper circuit? Draw the clamper circuit that adds +5volts DC level on AC

voltage. [1+3]
6. Draw collector feedback type dc biasing circuit. If Vee = 10V, Rg = 950 K€,

R =2.2 KQ and B = 150, Calculate dc operating collector current (IcQ) 4]
7. Describe the construction and working principle of n-channel Enhancement type

MOSFET. : 16]
8. Draw the circuit diagram of differential amplifier using BJT and sketch the waveform at

the collector terminals for sinusoidal differential input. (4
9. State four important properties of ideal operational amplifier and determine the voltage

gain of non-inverting operational amplifier circuit. [2+4]
10. Draw circuit diagram of triangular wave generator with square wave a input signal,

Explain the working principle of square wave generator circuit using operational

amplifier. [2+4]
11. Define communication system. Draw and explain the block diagram of communication

system. (2+4)
12. Subtract (1111), from (1100), using 2's complement method. ' 021
13. State De Morgan's theorem and Duality theorem with two examples for each. {4%
14. Simplify the following expression: Ez;z}-

1) F(x,y,2) = xyz + x'y'z + xy'z '+ X'y'z "+ X'yz

i) F(x,y,z) =2 (0,2,5,6)
15. Write short notes on: (4=4]

a) Oscilloscope Ao
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b) Digital voltmeter
¢) Positive and negative feedbacks
d) Varactor diode

- i e




- ] 04 TRIBHUVAN UNIVERSITY | Exam.

N ANSTITUTE OF ENGINEERING ; Level - BE Full Marks | 80
Txamination Control Division | Programme ¢ All (Except B, Arch) Pass Marks 32 |
2072 Magh I _ch}l;_[_[’_gljt‘ LLL Bt Time } brs,

Subject: - Basic Electronics Engineering (£X451)

v Candidates are required to give their answers in their own words as far as practicable
v Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Describe the principle of Thevenins theorem by solving the following problem, [4]
e Al R B B Ry R;
=5 : i 90 Q I 50Q K,

EGR L e " =60V
| meisieeade ¥G) - 1'&-—- 100 V R, =13042 j

Find the current through R,.
2. Draw the circuit diagram of RC high pass filter and explain its operation with the help of
frequency dependent response at the output. [1+3]
3. Draw and explain the operation of the full-wave rectifier circuit using center tapped
transformer. [4]
4, Explain the piece wise linear models of PN junction diode. (4]
5. What is a clamper circuit? Draw the clamper circuit that adds +5volts DC level on AC {
voltage. [1+3] !
6. Draw collector feedback type dc biasing circuit. If Vee = 10V, Ry = 950 K€, i
Rc =2.2 KQ and B = 150, Calculate dc opgrating collector current (IcQ) (4] 3
7. Describe the construction and working principle of n-channel Enhancement type 1
MOSFET. {6} |
8. Draw the circuit diagram of differential amplifier using BJT and sketch the waveform at
the collector terminals for sinusoidal differential input. [4)

9. State four important properties of ideal operational amplifier and determine the voltage
gain of non-inverting operational amplifier circuit. [2+4]

10. Draw circuit diagram of triangular wave generator with square wave a input signal.
Explain the working principle of square wave generator circuit using operational

amplifier. [244)
11. Define communication system. Draw and explain the block diagram of communication

system. [2+4]
12. Subtract (1111), from (1100); using 2's complement method. (21
13. State De Morgan's theorem and Duality theorem with two examples for each. {4}
14. Simplify the following expression: [3+3)

i) F(xy.2)=xyz+xyz+xyz'txyz'+Xyz
i) Fx,y,2)= 2 (0,2,5,6)

15. Write short notes on: {474}
a) Oscilloscope
b) Digital voltmeter
¢) Positive and negative feedbacks
d) Varactor diode
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o R

1. Define active and passive circuit component. Determine the color code of the following
resistor 75 KQ + 10%. [2+2]
2. Determine the current through 10 €2 resistance using Thevenin’s theorem. (4]
15Q 543
1Y 100 5A
3. What is a filter? Explain the types of filter with necessary diagrams. [143]
4. Explain large signal models of PN junction diode. [4]
5. Define clipping circuits. Draw the output waveform of circuit shown below. Assume real
silicon diode. [2+2]
Yin 2KQ
. m
+15 ¥~ "t R, =1KQ
p J Vlﬂ .—J—-— ’
\ AN . )L
BV s ™ @ B -
6. Find the Zener current in the given circuit when Ry = 1.2 KQ. Assume V, = 10 V. (4]
R=100Q Ir
V=18V

7. Explain the common emitter configuration circuit of npn transistor with the help of input
and output characteristics. {6}




10.

11.

12,

13.
14.
i5.
16.

17.

4 : RGN ot L TV s _ tion type MOSFET with necessary
Explain the working principle of N channel depletion typ | y 6

diagrams. e,
operties of an ideal op-amp. Design a summing amplifier usign Op-Amp :
[2+3]

State any four pr 7 1
to get the output voltage Vo =~V + 2V, + 3V '
e can be generated using Op-Amp and write the relation for

{a+1]

Explain how square wav
frequency of oscillation.
Define communication system and draw the complete block diagram of communication o
system. o
What is optical fiber? Explain the advantages of optical fiber communication over e
traditional communication system. °]
Simplify the expression using K-map, Y = A’BC” + ABC’ + ABC. 3]
Explain the operation of SR-flip flop with necessary diagrams and characteristics table. 161
{1x3]

(a) (10101.101 ), = (Do (b) (9001 180)|0 = (?)'BCD (C) (2AB » SE)lb = (9)3

What is instrumentation system? Explain the instrumentation system with the help of e
simple block diagram. (1+3]
Write short notes of any two: [2x4]

a) Data Logger
b) DMM
¢) Strain Gauge

LEE S
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' Arnempt All questions.
v The Soures in the margin indicate Full Marks.
v sssume suitable date If necessary.
What do vou mean by filter? Explain the RC low pass and high pass filter with
corresponding transfer function and magnitude. [1+4]
2 State Thevenin’s Theorem. Write down the steps for determining Vi and Ry with :
necessary circuit diagrams. [1+4] }
= 7t ic rectification” Explain the operation of half wave rectifier with necessary ¢
diagrams. / : {1+4]
4. What are clippers? Draw the sinusoidal waveform of the following circuit and indicate
‘the output voliage. Assume diode is ideal, (1+4]
o -+
Vi
— —

Find the zener

Vo =:10_V. '

rpq
Q
i §

Vi

curreni from the given zener diode network whcn Ry = 3 KQ and

=16V

R=1KQ
e e
@

-

4

Vo= 10¥

[5].

[242+42]

N ,
2 cop T e R oy T

i o
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7. Explain the construction
8. Explain the concept of feedback theory. Mescribe the Working principal of squan wave Ao
oscillator circuit using op-amp. Y
; 2 RO . i o s dimoram Of
Q. Siate any 4 important properties of ideal Op-Amp. Dra¥% the circust diagram O3 B
differentiator using Op-Amp and show that output is the diff=rentiation of input Signai. {144}
s 4 F471
10. What is modulation? Explain AM and FM modulated wave. {ixd%i}
i1 : % e 4
1 1. What do you mean by elecremagnstic waves? How are they propagated? Explain oy
12. Perform the following: 4xi]
a) (375.3Te=("hs
b) (169.03125)10 = (?)2
) (905)10=(?scp
d) Subtract (25)10 from (49)0 using 2°S complement method
17 Simplfy the following Boolezr =xpression using K-map and realize it by using universal
3+2)

14.
15.

15

gate of your mierest.
Fx, .57 * Xz +yE
Explain SR flip-flop with cirerii. 14
What is instumentation system? Describe the instrumentation system with biock
{4

diagram. .
Explain briefly about remote control or digital multimeter with necessary diagrams. 14l

%%
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v Assume suitable data if necessary. '}
1. State superposition theorem. In the following figure find the current flow in 4 ohm 5]
resistor using superposition theorem. [2+4] '
14y —— gt
3Q
5Q
2. Explain the principle of operation of RC low pass filter with necessary diagrams and 4
derivation. (4]
3. Explain the working principle of full wave bridge rectifier circuit with the help of
necessary circuit diagrams and expressions. (6]
4. Determine Vi, I, 1z and Iz for the network shown in figure below for following
condition. [343]
a) IfR.=180Q
b) IfR. =470 Q
Rg =220Q
Pt i
+
w—y
Vin =20V Iz Ry
4 g
Vz B lOV
Pz max = 400 mW
5. Define DC load line? Explain the common emitter configuration circuit with the help of
input and output characteristics curve. [2+4]
6. Explain the construction and working principle of MOSFET. | {61
7. Write the four properties of ideal operational amplifier. : [2+4]
8._ Explain how square wave can be generated using Op-Amp. (6]

aaonie




10.

11,

12.

13.
14.

Explain amplitude modulation communication system

(6]

ommunication systemi.

S?tﬁr:iebhclp of necessary block diagrams.

Discuss the role of antenna in communication system. What are the advantages and

disadvantagces of optical fiber communication? (2+4]

Draw the circuit of X-OR gate using NAND gates only. Perform the subtraction using 2's

complement method. : [2+2]

42(y0) - 115(10) ;

Simplify the expression using k-map (4]

F(x,y,2)=Xyz * X'yz+xyz + x'y'z +x'yz

Discuss the operation of S-R flip flop. [4]
[5x2]

Write short notes: (any two)

a) Clipper circuit
b) Strain gauge transducer

c) Data logger

* ok ok
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|
1. Find the current I in 150 € resistor using thevinius theorem. [6] |
00 O 60
> “ 150 Q
100V R -—*I 60 v
2. Find the value of resistor from following colour code. (2]
a) Red Orange Green Silver b) Yellow Black Gold Gold |
3. Explain the operation of RC high pass filter circuit with the help of necessary diagrams
and figures. (4]
4. Describe IV characteristics of PN Junction diode. [6]
5. What is a clamper circuit? Design a clamper circuit to perform the function indicated in .
the ﬁgure below. ‘ [2+4]
Vout
30v
=
.20v -10v |

6. For the given circuit with B-—75 Determine Vgg, I, Ic and Vce.
Vee=+12V

=2.2kQ
Rp=200 k

7. Explain how BJT can be used as a switch. What are the difference between MOSFET and
BJT? : [4+2




& Explain the concept of virtual ground in op-amp. Design a summer circuit using op-amp

to get the output voltage as: Vg = ~(V, +10V,; + 25V} {244}
9 How do you define positive feedback? Draw the circuit for Wein bridge oscillator and

explain the principle of operation. f2+4]
10. What are the advantages of optical fiber communication system? Draw and label the

diagram of optical fiber. {3+3]
I1. Explain why modulation is needed in Communication System. Mention any three

parameters of antenna. o 1343)
12. Simply the given function using K-map method. F(A, B,C)=Z (0, 1,2,5) + D (3,4, 6) and

implement the simplified circuit using NAND only. {3+3]
13. What is the difference between combinational and sequential circuit. Discuss JK flip-flop

with the help of logic diagram. [2+6]
14. Write short notes on: (any two) {3x2]

a) Data logger

b) Regulated power supply

¢) Digital Multi-meter

LA 1]
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1. Deﬁne transconductance and voltage gain with reference to BJT. 13
2. Draw RC high pass filter circuit and its characteristics graph. (2]
38 Fmd clrrent flow in 3Q resistance. Use superposition theorem to solve the problem. [5]
4 x ! +
10V~ 12V
o = 3Q
4
v 50
" ,W’ <
4. @m is clamping circuit? Find the output waveform of the given circuit. [143]
T
& g
25V
-
-
e g
Frg
% -25V
<
8 .peduce AC resistance of PN junction diode at forward biased region. i3]
6. Draw bridge rectifier circuit and its output waveform. Assume input is Sinewave voltage.  [3]
7 _Fmd I;, assuming V, = 9V. (31
Vou

8. Fmd the volume of collector current, Q-point, DC load line for common emitter mﬁ.mt
havmg Vcc~ 15V,Re = 10KQ, Ip = IOuA and B = 50. 51



9. Draw the circuit diagram and I-V characteristic curve to investigate output static
characteristics of common emitter amplifier configuration. ' (3]
{4

10. Describe the operation of CMOS NOT-gate circuit.
p. Draw the circuit diagram of a

11. State four important properties of ideal op-am 2
differentiator using op-amp and show that the output is the derivative of the input. {244}
_sinewave Oscillator. State Barkhausen criteria. {4+2}

12. Describe the operation of Wien bridge RC
{4

13. Draw the block diagrani of communication system and explain each block.
14. Define amplitude modulation and frequency modulation and draw the necessary

waveforms. [243]

15. State DeMorgan’s theorems with example in each case. {4]

[242]

16. a) Verify the following:
i) AB+AC = (A+C) (A+B) i) XY + XZ+YZ=XY + XZ

. b) Find: (15)10(20)10=7, use 2’s complement method. [2]
17. Draw and explain the block diagram of data logger and remote control. [{5+5]
[2+2]

18. Define encoder . Draw truth tables of NAND and XOR gates.

*k ¥
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1. Find the current I in R; using Thevenin's theorem. [4]
10092 600
NV
R, -\_! Ry 1
rl Ty RyZ1900
- le:]oov 152‘60

2. Draw the circuit diagram of RC Low Pass Filter and explain with the help of frequency

dependent response of the output. 4]
3. What is diode? Explain the I-V characteristics of PN junction diode. (6]
4. Explain the working principle of full-wave bridge rectifier circuit. [6]
5. What is de load line curve? Explain the common emitter configuration circuit with the

help of input and output characteristic curve. [1+5]
6. Explain the construction and working principle of MOSFET. [6]
7. State four important properties of ideal operational amplifier. Draw the circuit diagram of

an integrator using op-amp and show that output is the integration of input signal, [2+4]
8. Explain the working principle of square wave oscillator circuit using op-amp. [6]
9. Define communication system. Discuss about the merits of optical fiber communication

over the other transmission media. ¢ [2+4]
10. Simplify the expression using K-Map, F(x,y,2) = X'yz + x'y'z + xyz and realize it using

logic gates. [242]
11. Mention various types of flip flops and discuss about the J-K flip flop with the help of

logic diagram. [2+4]
12. Perform the following: [1x4]

a) (122)10=(Mscp

b) (423.25) = (M

o) (179.03125)10= ()

d) Subtract (25)i0 from (49)10 using 2'S complement method

13. Write short notes on: (any four) [45cd]

a) Data logger

b) Internet/ Intranet

c) Clipper circuit

d) Strain Gauge Transducer
e) Instrumentation system

®A*
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1. What do ‘you mean b}}' a filter circuit? Explain in brief about RC high pass filter. : {143}
e Deﬁne capacntance Find the eqmvalcm Lapacnance when two capamtors of capdcnamt il
"Crand C; are conncctcd in series.” : g ; +3}
% Exp}am the small mgnal model of PN juncuon chode and derwe the exprcssmn for AL or
' _dynamlc resmtance : Pl : : (8]
- -4, Whatis a chppcr circuit? rmd t.he eutput waveform foﬂhe followmg cnrcui'.. R £ i

-

,V‘m:"SSinWi T ] 4 R Vo

* 2\/1__--' - . J/

5. In BJT circuit if VLC = 10V and R( = 8k€2, draw the de load line. Determine the Q- pmm

a) ‘Regulate'd power supply
b) Transducer o

i 1. =€) Oscilloscope,

.d) Datalogger

(operating point) for zero input signal if Iy = 15pA- and p = 40. . o A e
6.- Why BJT is a bipolar and MOSFET is a unipolar devtce7 And draw the circuit diagram of -
differential amplifier using BJT. : : {2+2)
- 7. Design the summing amplifier using Op-Amp to get the output voltage: Vo = 3Vi + 2V
o V3 _ ) s : : l(’\
8. Explam how square wave can be generated using Op-Amp and write the relation for
= frequency of oscillation. _ i 4]
9. Define communication system and draw the complete block diagram of communicaion
~system. , {2+4)
10. WhaLvs optical fiber? Write short notes on optical fiber. {143}
11, Bxplam the working printiple of n- -channel Enhancement type MOSFET. !
‘1’—2@6& (111); from (110), using 2’s complement method. Draw the circuit of AND gate
using NOR gates only. {3+3}
seeed B .Explain the operation:of SR-flip flop with.necessary disgrams.and charactenstic table. {61
' 14 Write'short notes on: (any thige). - (353}

it
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1 Statc Thevemn 8 theorem and use n to fmd thc s:urrent through 4K.Q resi

B oo i gl 8% Wy Y e ® 3 .

: :3. Exp]amﬂthe—wefkmg;g___gleaf—half wave rcctlﬁcr thh necessary d:agrams e .,_._[Q:
4. Explmn any two DC-biasing methods of BIT wnh necessary denvanons and. d]agrams - 8]

2 Why BIT is bipolar, and MOSFET isa umpolar pe‘7 Draw the c:rcmt dlagram of? NOT
gateusmgCMOS ' v Liaimalt g

6 Men'am; any, five Q;opgmes-
o’pc?a’ﬁénofsquarewavﬁg_ ETator.
?T":; 3 ‘,', e "_ y '

o b Bt

Fxnd the VOltage gam of no

[Z+;'2]' A

\q) {54 :

| »'-‘[31[ -
{Q-"-.‘.".,;'. iy

. ‘Subtract‘ usmg 2 s complemént (1'4)"’ 5 (1 Dio

i "la) chﬁlatcd Power Supply
b)’ Apphcahon circuit of strain gauge L oty
c);Comparison of digital and analog mstmq:gg_ti K
d)” Dafa logger .. e o

e)" nght Emitting Diode (LED)

| f) Diode Clamper C;rcmt e
\ A i e

N e

-R2 -

; *d]‘explmp Eed L ;
X [2+4] Rah s
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/' Assume suitable data if necessary.

1. a) Describe the principle o { The

b)

b)

venins theorem by solving following problem.. : (7]

X R,
TR

Ey =100V 7§ o IOR
IT‘I: =60V

- oo
U

Find the current 1 in Ry.
Draw the circuit diagram of RC low filter and explam rts opemtmn with the help of
frequency dependent output waveform. ;

Draw and cxplam the I-V chmaummuu curve of P- N Juncllon diode for forward and '
. : )

reverse blm e gmn

Draw Zener \rollag,c regulator circuit and explain: clearly the workmg principle of this

cironit to produce a régulated de ‘output. “ [7]
3. a) Descnbe output characteristics of common emilter cmﬁgurauon with the help of
circuit. d.xagram and IV chm"tclen sLsz graph A : ' 7}
b) ,Descnbc the conslrucnon and wmkmg prmmple of N Channek E MOSF ET. : 2 (7}
4. a) State four 1mporlant propernes of-ideal op-amp. Draw the cxrcun dlagram of A
- ddTerennatlng amplifier usmg op-amp and derive the cxpressmn for V.,m pir vy TSR
b) i) Draw the circuit dmgra.m of ern Bndge oscﬂlator circuit for smumlda} wave 50
- < formi- el g Sk Lo JA+3Y
~ 1i) Draw-square wave osculator cxrcun s ke R L S e
5. a) Perform the conversion, of the followmg. LR g ] _ : '_ 6]
i) (10111.101)= (D0 g e o ‘
i) (AFC.00)6=(s. " ;
i) (90Tho =(pcp " by S e BN 4
b). Simplify the expressions and draw the citctits rt R e
T e Eorsi e i, ok et "_;_ : Kok N iy b NAE , o .
- ABCH ABCHABC +ABC |
1) AC +ABC +A(C'i AC)
6. Wirite:short notes onanytwo b i S o [2x6]
~_a). Strain Gaugc s : £gh il
.. b). M2 Dipole Antenna L 5
< :+ cy. Trapsducer . . :
d) Amplitude Modul atlon (AM)

Rk
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v Assume suitable data if necessary.

A . k " F2y

i. a) Describe the principle of superposition theorem by solving following problem. (3]

Rl Rl
+
E, =100V Y Ry = 1300
4 —3
Find current I through R;.

b) Explain the concept of voltage gain and transconductance using block diagram. (3]

2. a) Describe the working principle of PN junction diode with the help of circuit diagram
and 1ts IV characteristics graph. (3]

b) Find zener current in the given circuit when R = 1.2kQ). (3]
Sl VB e +
Vi =18V — R = 10002
V,= 10V
R¢
Assume Vz =10V,

3. a) Draw bridge rectifier circuit and its output waveform with output load resistor (R;)
cgnnected. Express the ripple factor if smoothing capacitor, C is connected to the
cireuit. {31

31
b) Draw output waveforms of the following circuits and indicate the peak output voltage,

Assume diode is ideal. 31

R
Vlﬂ
Sinewave

e |

Via c

Sifewave

o e i
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10.

a) Draw basic differential amplifier circuit and indicate its input and outputl voltage

b) Describe the operation of CMOS NOT-gate circuit.
¢) Find Ry and Re in the given circuit. Given data are: Ic = 1.2mA, Veg ®

a)
b)

Write short notes on: (any two)
a) Graphical analysis of diode circuit

witveforms,

= GV and

[3=100.
o +12V

2 \5"%“‘ Re

. B

Rp

it

100

State six important properties of ideal opamp.

Derive voltage gain for noninverting amplifier using ideal opamp.
Describe the operation of square wave generator using opamp.
Define antenna and electro magnetic wave (EMW) propagation.
Explain and enlist wired and wireless communication systems.
Draw a block diagram of AM super heterodyne radio receiver. {
Why NOR and NAND gates are called universal gates? Explain with examples. {

Draw a block diagram of edge triggered, with preset and clear facilities, D-flip flop
and its truth table. State one important advantage over RS flip flop.

State and prove De Morgan’s Theerzms.
Convert the followings;

i) 330 to binary

iii) Add (1001)z and (0111),
Draw the block diagram of (CRO) oscilloscope. And explain its working function. (4
Draw the block diagram of DMM (Digital Multimeter). And explain how it measures
DC voltage, DC current and resistance.

ii) (1100 0011); to decimal

b) Shift register and counter

¢) E-MOSFET

ek ok
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10.

Candidates are required to give their answers in their own words as far as practicable.
Attempt Ali questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define dependent or controlled source. Briefly explain its type with suitable examples. [5]
Differentiate between active and passive components. 3]
Explain the operation of Varactor diode with its characteristic curve. [5]

Sketch V for given network. Assume diode is made of silicon. [5]
Vi
+ 20V

=20V -

. Describe the input and output characteristics of common emitter configuration circuit of

BJT with the help of circuit diagram and graph with various regions of operation. [6]
Determine Quiescent levels of ICQ and VCEQ for the network. [6}

+10v

sk =24k

=90

12k
Derive the expression of output voltage for integrator and differentiator using op-amp. [5]

. State the Barkhausen Criteria for oscillation. Show how square wave is generated using

Op-amp. [2+6]
What is electromagnetic wave? Explain about EMW propagation. [1+3]
Differentiate between: [3+3]

11
12.

13

14.

15.
16.

a) Internet and Intranet
b) Broadcasting and Communication

Using K-map simplify the expression F(a,b,c) = abc +bc +abe + abe [4]
Substract (11100), from (10011), using 2’s complement method. {3]
. Define Demultiplexer. Explain the operation of binary to octal decoder. [6]
Construct S-R flip-flop using NAND Gate only and explain the operation with
characteristic table. [6]
Draw a basic lock diagram of oscilloscope and explain its function. [51
Write short notes on: (Any one) [3]

a) Strain Gauge
b) Regulated Power Supply
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