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bie"
Attempt All, que stions.
Thefigures in the margin indicate Full Marks.
Assume suitable data if necessary"

1" Differentiate betvreen active and passive cornponents rvith erarnples. Explain the operation of R.C
ir:rv pass filter"

2. Use superposition theorem to fl:d currerlt through

5C)

'rl
tt
&{

2Clfl resistor"

i 0f)

t4l

t4l

l4l

l4l

ln\/

3' Explain I-V ctraracteristics of PN junction cliode and Derive the following:
Vu: - Vor : :.3 [ Vrlog(P l.

I D1

4. For the circuit shor,vn in figure, find (i) the output voltage (ii) the voltage drop acr,lss Rs and (iii)
the crirent through Zener"

+

L20v
p,

L 1r
= 10kca 

vL

5" Draw the DC ioad line and cletermine the Q-point olthe voltage divirier biasecl transistor circuit
havingVcc: l5 V, Rc= l kf), R, = 10 k(),pr=5 kQ. Rr,:2kQ and g = 75.

6. Explain the operation of a bipolar junction transistor as a sr.itch.

?. Describe the construction and u'orking principle of n-cirannel depletion tv-pe MOSFET ia,ith
necessary diagrams.

B. S'hat do you mean by v,'irlual ground in op-ernp? Drar.v the circuit diagram of tlre inverting
integrator and show that the output is proportional to the tirne iniegral of the input.

9. Describe the operation of a square \\'ave generator usrng oll-emp and fincl its frequency,of
oscillation.

10. Design an cpamp circuit to obtain Vo: -2V,+3V:*4V: using an opainp. I{ere V1, V: and Vr are
tlre three input voltage sources. Use rninimum value of resistance as 10 kO.

1 1' Explain tlie block diagram of a digitai communication svstein. Write tlcxvn any four advantages of
optical tlber cornmunication sy,stem.

I 2. ]litlcrer:tiate betu,een u rrcrl antl r,' irc less cornmun icat rt.r r.

13. Explain the operafion of a SR fiip-f1op with circuit diaqram. truth table and characierisLrc table.

14. Design forir bit parallel adder using full adders"

i5. Sirnpiifi the Boolean function F(x, y, z): X(0,2.4. 5, 6) and realize using universal gates.

16. Write shofi notes on:(Any Tu,o)
a) Digitalmultimeter h) Regularecl power supply c) Cathocie ra3, osoilloscope

i6l

i4I

L6l

[2+4J

t6l

t4l

{il,1
L -l

lrit- j

l6l

l4l

L4+2i

i)vA1
L-. , j

5kQ

,k**
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l. Find the cLlrrent through 3Q Resistor using superpositian theorem.

5f) 6()

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

3. What is PN junction diode? Explain the srnall signal rnodel of the diode
derivations and transfer characteristics.

i4l

[4]

rvith necessarv

[2+6)
1.

5.

6.

16 and VcE in the circuit if Vcc : *10V,

Explain the operation of N channel depletion t.vpe

What is virtual ground concept in an op-amp?
output is as follor.rs:

V0:-\':-j!z-5\'-;
8. Design a Wein bridge oscillator that rvill oscillate at 25KHz.

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

Explain the working a digital Multimeter with necessary block diagram.

Drar,l, emitter-lbeciback bias circuit of BJT. Fincl
Re:400Kf), Rc = 3KQ. Rs:2Kf) and B 

:50.

Explain BJT as a switch and iogic inverter.
t4l

t4l
MOSFET with necessary diagram. tgl
Design a circuit using op-amp whose

10.

11.

l1+31

t4l

L2+41

lsl

12.

13.

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

t6]
Explain the working of data logger. I5l
Perform the follotving conversions: pJ
a) (B2C.B)r6 = (?)s
b) (211)x = (152)s. Find the value of x.

Design X-OR gate using only NAND gates. t4l
Explain the operation of SR flip-fiop with ncc.essary diagram ancl truth table. i6]
Design a 3 bit up Asynchronous counter and explain its working with necessarywaveforms 

16l
,8 x*

14.

15.

16.

-
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"' Candidates are required to give their ansu,ers in
't A*e*tpt &!rluestians.

/ Assume suitable clata if necessdry.

as practicable.

1. Diffbrentiate between Active and passive components rvitrr examples.

2' Mrat is fiiter? Explain the procedure to calcula-te value of rcsistance ior banci 5.

3- Fcr the Zener diode network sho*'n below, rletermine vl, v&, Iz and pzforRr_ = 3 K$"

V;"= !$ \r

4' Explain the working principal of frril wave Bridgc rectifier circuit and define its
parametels.

5' Find Isq, Ice, vcse, Igs6 &nd v6prll from the given voltage divider eircuit.

3.9 K

tl = 150

0.68 K

13l

l1+31

t4j

tsl

l6l

6' E'xplain N-charurel E-MOSFET operation along with its characteristic curve. Lyl7. Drarv the circuit diagram,of IliT dift'erential amplifier. i3l8' Iv{urtion any four properties oi an ideal op-amp. Derive the expression of voltage gain of
an inverting amplifier using op-amp. n+nl

R=iK()

Vz=10 V

Exam. :::;,;.1*r:.;.,;.'.!;'k,dita**::.' j1;x"i";.E
Level BE Full Marks 6U
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9. State Barkhausen criteria for osciilation. Draw Wein bridge csr:illator circuit to
sine wave and deri't,e the frequency of the generated sine wave"

10. Differentiate bi:tween p*sitivc and negaiivr: fe i:lbiiri, Svrqterl1 with applications.

1 i . Describe prop;dies of Eh,iw propagar.ion. Dr.i,.r' stru;: t *1g of (rpticai fil,er.

12. Di{ierentiate betwer:n Intenr-et and lntranet.

13. Convet the following:

a\ {25?.24}s:(?)rc
b) (389),6:(?)g
c) (1 01 10)c,.y -- ('! )z
d) {2345"67)ro=(?)ie
e) Subtract (49)ro frcm (37)10 using 2's uornniernent methoC

i4. Describe sR iatch with necessary circuit diagrarn aircl truth tabre.

i5. simpiiiy the following Bcoiean Expression using K-fulap ani implement the
expression using NAND gate only: F(A. B, C) -- : {0,1.2,5) + D {j,4.6)

15. Write shc{ noies on: (Any Twoi

a) Dala loeger
b) Drgital Multimeter
c) Regulated porver supply

generate

[2+4]

[4]

[3+2]

13l

lsl

i6l
simplified

[3+2]

[2"4]

***



. TRIBHUVANUNIYERSITY

INSTITUTE OF ENGINEEB.ING

Examination Control Division

2077 Chaitra

BCE, BEL, BEX,

I9J*.ry**Y'i r",, wlu,*. i :zProgramrre 
i eie, uAd, ece,

Subiect: - Basic Elggttons- (EX 4s1)

Candidates are required to give their answers in their ovrn words as far as practicable'

Attempt A$ questions.

Thefigtres in the margin indicate Full Marks'

Assume suitable data dnecessary.

1. Write the color ccding of the follou'ing values of resistors:

a) 47 x5% k () b) 548 + 10%O

2, Explain RC tow pass filter r.vith necessary derivations and diagrams.

3. Fincl the Zener current in the given circuit when Rr- = 1.2 kf). Assume vz = 10v.

t4l

141

t4l

4. Find the output voltage waveform',r'hen the input is applied to the circuit a shown in thc

figure using silicon diodes t4l

::fu
Describe the input and output characteristics of comrnon emitter BJT configuration with

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

Describe the construction and working principal of Depletion IvIOSFET *'ith necessary

diagrams.

collect,rr emitter

+SV,t-,I}
$*,.tr*n $tt
I ./IY
1-----\
t,t.*:rfr t5- 5it'Y

-5v

t6l

t51

i.)J
7. Find collectcr current (1c) znC

belowwithB:i00.
voltage CVcr) of the BJT circuit given

ftg.,e3tQ

&4-e *"5 Lf}

Exam.
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-
8- List out ideal characteristics of op-amp. Derive voltage gain of non-inverting op-amp

configuration.

9, Design the surnmer circuit using operational amplifier:
Vo:Vr +?Yza 3Yt

10. Explain the concept of gain stability. Describe the working principal of square wave
generator circuit using operational amplifier.

I I. Explain the complete block diagram of communication system.

12. what is optical tiber? what are the advantages cf optical fibers over
commurrication sl,stems?

c) Digital multimeter

12+4)

tsl

[1+4]
f A1
L?J

traditional

[1+3I

[2"4]

[3x2]

13. Write short nodes on: (Any Two)
a) Strain gauge b) Data logger

14. Convert the following: (Any Three)
a) (10101.101)z:(?)ro
b) {9001i80)ro=(?)eco
c) {2AB.sE)ro = (?)r
d) (34)$ - (12)16 using l's complement method.

15. Simplify the expression using K-Map, F(x, y, z): X,yZ + X,y,Z + Nyzand realize it
usinglogic gates. 

t6l
16' Explain the operation of JK flip-floir with necessary diagrams and characteristics table. I4l
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i landiaatgs-are required to give &eir answers in &eir own words as far as practieble.{ Attempt 4ll questiotts:
r'_ ru /igt ro in the margin indicate Eult Ma*s.

1.

2.

What is filter? Explain Highpass Filter.

3.

Find the voltage across the 4eresistor by using ttre superpoiitilntheorem.

:Trffi. 
the operation of photo diode. Draw rhe circuit diagram of fullwave bridge

lhow the relationship P:*.* gur*l gain alpha {q) ra beta (p) of BJT. Exprain theimportance of dc loadline analysis in-tansistor biasing to find collector cr.urent &collector emitter voltage.

Differeffiiate between depletion and enhaneement type MosFET. Explain NMos as aswitch.

6. Deterrrine lsa aod V"tlo, tt, following eircuit,

7' E4plain how square wave is generated at output tenuir!_al using op-{pp circuit as squarewave generator and draw the circuit diagram irt angut* *uoi g.or*to..
8' lltow the ^"jl!*pt of positive feedback with suirable block diagram. Draw the circuitdiagram of Wein Bridgi Oscillatorusing Op_amp

9. Design a sunmer circuit using op amp as: Vs=-5V1_10v2_I5V3
Where, Vo is an output voltage and Vr, Vz & V: are input voltages.

10' Differentiate between intemet and intranet. How Light-propagates through optical fiber?

n+3I

t6l

wzl.

12+31

L2+41

tsl

[4+2]

13+2]

tsl

[2+3]

680kf)



11. why modulation is needed? Diffmentiate AM and FM. [2+3]
12- Differentiate between SR and JK filp-flop. Exptain Maskr-Slave flieflop with blockdiagrara .---r 

t1+31
13. SimplifyusingBooleardgebra. 

Ux2l
a) AC+ABC+I1C+aC1
b) (A+B)(E+BXA+D
c) Subtact (20)1n form (3)ro using l,s complement method

14. Simplifythe fimction using K-map:
F(D,C,Bg)=X(3,4,5,7,9,13,14,15) and realize this circuit using gates. t6l

15. lYrite short nots on: (Any Ttoo) Bxilla) Datalogger
b) Reguld€dpormsr4pply
o) Transducer

rf **

I
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{ Candidates are required to give their answers in their own words as far as practicable.

'/ Attempr All questions.
,/ The.figttres in the mttrgin indicLtte {ULptorks.,/ Assume suitable data ir{necessary.

1. Define depenclent or controlled source. Briefly explain its type with suitable examples.

2. Differentiate betu,een active and passive components.

3. Iixplain the operation of Varactor diode with its characteristic curve.

4. Sketch Yo for given netr,vork. Assume diode is made of siiicon.

i5l

t3j

isl

isl

5.

5.

7.

8.

l)escribe the input and output charactcristics of common emitter configuration ckcuit of
BJT with the help of circuit diagram and graph with various regions of operation. t6]

l)etermine Quiescent levels of ICQ and VCEQ i'or the network. 16]
*rov

i 1l-+" /tt

f)erive tlre expression

State the Barkhausen
Op-amp.

9. What is electrornagnetic rvave? Explain about EIvIW prapagation.

1 0. Differentiate between:
a) Intemet and Intranet
b) Broadcasting and Communication

i 1. Lrsing K-map simplily the expression I'(a. b. c) =ihc -r bc + abi + abc i4l

i2. Substract (11100)z from (10011)2 using 2's complement method. t3l
1 -?. Define Demultiplexer. Explain the operation of binary to octal decoder. t6]

14. Construct S-R flip-flop using NAND Gate onl,v ald explain the operation wittrr

of output voltage for integrator and differentiator i.rsing op-amp. 15]

Criteria for oscillation. Sho'',v hor.v scluare rvave is generaled using

12161

u+31

[3+3]

charactcristic table.

I 5. Dra',v a basic lock diagram of oscilloscope and explain its function.

16. Write short notes on: (Any one)
a) Strain Gauge
b) Regulated Power Supplv

t6I
r<1
LJI

t3l

>i<:t *

Exarn. Baclt
Level BE Full Mnrks 80
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Candidates are required to give their answers in their ov,,n words as far as practicable.

Attempt All questions.

Thefigures in the margin indicate Full Marks'
Assume saitable dda if necessary.

What do you mean by an ideal voltage source? Why is t[ris voltage source practi$!]
unrealizable?Explain practical voltage source with an example. U.5+l+1.51

Why are resistors, inductors and capacitors called passive elements? How can these

"u*p**tr 
beused to realize a filter iircuit that passes high frequency signals only? [l+3]

Desbribe the small signal model of semiconductor diode. And derive the expression for

dynamic r-esistanee rd.

Assgming diodes used in the circuit are ideal. Find current through I KQ resistor.

J.
t6I

t4l

5. Design Otrarnp circuit to get output Vo = 0.5Vr '?Yt- V3. Here Vt, Vz and V3 are three

input voltage so.rr"e. t4l

6. Explain the working of triangular wave generator with necessary diagram. ts]

?. Draw the circuit diagram of Wien bridge Oscillator. Write frequency of Oscillation. t3I

8. Explain the need of modulation in a communication system. t3I

g. Explain the block diagram of optical fibre communication and explain the advantages of' 
opiical communieation over copper cable communication. 16I

10. Convert the following numbers as indicated. t1'5x2l

a)(EIA)rr=( h b)(35.7)ro=( )z

1 1. State and prove De-Morgan's Theorems. i3l

12. Define encoder. Explain the operation of octal to binary encoder with logical diagram. t6]

Exanr.

Level' BE Full Marls 80

Programme All (Except B.Arch.) Pass Marks 32

Year /Part Utl Time 3 hrs.
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13. Obtain the simplified expression for the following boolean function using K-Map.

F(x, y, z)= Z m (0,2, 4, 5,6)

14. Construct clocked SR flip-ttop with its characteristics table and equation

15. For ttre circuit given below determins Ie, Iq and Vss.

I3l

Isl

12+2+21

100 K
10v
t0K
Is

100

16. Explain the working principle of n-channel Enhancement type MOSFET. t6l

t4I17. Explain the block diagram of data logger briefly.

18. What is a digital multimeter? Draw its block diagrarn and exphin how it measures

resistance. Il+41
:f *tl.
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./ Candidates are required to give their ansu,ers in their own words as far as practicable.
{ Attempt All questions.
/ The Jignres in the rnargin indicate FuIl Malks.
,/ .Assume suitable data if necessary.

1. I)etine dependent or controlled source. Briefly explain its type with suitable examples.

2" Differentiate betu,een active and passive components.

3. Iixpiain the operation of Varactor diode q,ith its characteristic curve.

4. Sketch \ro for given network. Assume diode is made of silicon.

Op-amp.

9. What is electromagnetic rvave? Explain about ElvlW prr:pagation.

I 0. Differentiate between:
a) Internet and Intranet
b) Broadcasting and Communication

i l. Using K-map simplity thc cxpression r''(a. b. c) ='ihc + bZ + abt' + o\c

12. Substract (11100)2 from (10011)2 using 2's cornplement method.

13. Define Demultiplexer. Explain the operation of binary to octal clecoder.

14. Construct S-R flip-f)op usirig NAND Gate onl1, and explain the operation
ciraracteristic table.

i5. Draw a basic lock diagram of oscilloscope and explain its 1unction.

16. Write short notes on: (Any one)
a) Strain Gauge
b) Regulated Power Supply

tsj

i3l

tsl

tsl

5. Describe the inpul and output characteristics of common emitter configuration circuit of
BJT u'ith the help of circuit diagram and graph with various regions of operation. t6]

Determine Quiescent levels of ICQ and VCEQ tbr the netw'ork. t6]
*rov

A 11.

F:90

'i.zt

=
7 . Derive tlre expression of output voltage for integrator and diffbrentiator usilrg op-arnp. i5]
8. Slate the Barkhausen Criteria fbr oscillation. Sho.x hoi.r- sc'1uare war,e is generated using

12+61

Ii+3]

[3+3]

i4l

t3l

l6l

with
t6l
r<t
LJI

I3l

Pass Marks I 32
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