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

'/ Thefigures in the margtn tndicate Full Marks.
{ Assume suitable data if necessary.

Give the reasons for the following in brief,

i) Necessity of higher voltage for tansmission of electric power.
ii) Advantage of 3-phase transrrission and distribution
iii) Popularity of A.C. application in power system.
iv) Interconnecting of several generators in parallel

A transmission line conductor having a distance of 19 mm weighs 0.82 kg/m. The
span is 250 m. The wind presslue is 39 kg/m2 of projected area and with ice cbating of
12 mm. The ultimate streng& of conductor is 8000 kg. Calculate the mhximum sag if
the factor of safety is 2.5 and ice weighs 900 kg/m3.

How are the faults in underground cables located? Describe one of the methods with
neces-sary figures.

b) Why transposition is required in three-phase line with un-symmetric.al spacing?

c) Explain impedance protection scheme applied for the protection of transmission line.

3. a) The single line diagram of a 3-{ system is shown in figure below and corresponding
ratings are described. Select the common base of IOOMVA and 22 kY on the
generator side. Draw an impedance diagram with all the impedances marked in p.u.
The 3-$ load (Lj is 57 MVA, 0.6(ag) power factor at 10.45 kV. Lines Lt and la
lrave reactance of 48.4 {2 ,65.43 C) respectively.
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4. a)

b)

5. a)

b) Calculate the inductance and capacitance p€r phase per lxn of a three-phase
transmission line with brmdle conductor as shown in figure below: Given that radius
of each conductor is 9 mm and the line is tansposed.

i*i
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A 90 MVA I I kv lphase generator has a reactance of 25o/o. The Generator supplias 2
motors tlnough transf,orrrers and transmission line as shown in figure below. The
tansforrrerTl isa3-phase, l00MVA, l0ll32kV,tyoreactance. ThetransformerT2
.is composed of 3 sirngle phase units each rated at 30 MVA,, 66110 kY with 5%
reactance. The connection of Tl and T2 are as shown in figure below. The motors are
rated at 50 MVA and 40 MVA both I0 kV and 20%rc,actance. Taking the generator

rating as base, draw reactance diagram and indicate the reactance in pu. The reactance
ofthe line is 100 ohms. Generator neuhal is also grounded.
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A 3-phase 220 kV, 50 I{z hansmission line supply the powet of 100 MW at power
factors of 0.8 lagging. If the line has following ABCD parametes.

[a ,l:|- o.e<o.ol B I
lc DJ [o.oou4<eo o.e<o.ool]

Determine the following:

i) Sending end voltage

iii) Real and reactive pow€r at sending at flill load
iv) Real and reacfive pgwer loss in the line at full load
v) Voltage regulation and line efficiency at frrll load

The loading on a distributor is shown in figure below. The distributor is a two-core
cable for which the resistance and reactance ale 0.25O and 0.125Q per [m of cable
ruo respectively. W-hat should be the voltage at the point A to maintain 400V at point
D?
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b) Use Guss Seidal Method to obtain unknowns for the following data set (all values are
ih p.u) referrinS to_t]reJ-!us, 3-line system as shown in figure-below. Itirate only two
$ens. The range of Q2 is in between 0.01 p.u to I p.u. Assume each line to have series
impedance of 0.8+j0.2 p.u and a shunt admittancetf 0.04 p.u. u0l

2

*rstle :F" -(6 IE-- E-.,- -,,- V Bus type
I 1.0

'0'.1s
? ? 1.05+io w.--.

2 0,5 1.0 0 o ? PQ bus

3 7.2 0.5 0 ? 11.@l PV bus
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'/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt 4l! questions.

'/ The/igures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

l. a) What are the advantages of HVDC over HVAC transmission line? Draw neat single
line diagram for representation of power system. 14+41

b) A transmission line has a spaqof 180 m between level supports. Line conductor has a
cross-sectional area of 1.2 cm'and it weighs lkg/m. Calculate the maximum sag in a
wind pressure of 33.5 kglmz of the projected area of the ice covered line. The iadial
thickness of the ice is 1.3 cm. Assume that the maximum stress in the line is not to
increase one fifth of the ultimate strength of 42A0kglcm2. t6l

c) What are the different types of cable faults? Explain to find the location of earth fault
in cable.

2. a)

b)

c)

3- a)

b)

What is skin effect and proximity effect in transr,rission line?

Derive an expression for inductance of transmission line with unsymmeftical spacing.

A 220 KV. 50 H2.200 km long 3 phase line has its conductors at the corners of a
triangle with sides 6m,6 m and 12 m. The conductc)r radius i.75 sm. Find the
capacitance per phase per km, charging current and total charging MVAR.

What do you understand by Surge Imppdance Loading (SIL)?

12+41

[2+2]

t4l

Show base impedance in case of with 3-phase MVA and line to line voltage
as base quantities is same ffi that of voltage and per phase MVA base.

c) A 12 lsn long 3-phase overhead line 6 MW at I I KV at power factor of 0.8

t8l

tzl

t41

t6I

4. a)

lagging. Line loss is l0% of the
per phase. Calculate sending end

Classifr different Epes of bus in
balance with neat diagram.

Line inductance is 1.2 mH per km
and regulation.

in load flow. Explain real power/frequency

12+61

l4lb) What is primary and secondary distribution system?

c) The dc distributor is loaded as under: Ir : 100 A, Iz : 150 A, 13 = 200 A. The lenglhs

h = 200 trt,12: 150 m and ,3 = 100 m. The resi::tance of both conductors is 0.lO /km.
The distributor supplies a distributed load of I A/m in addition to concentated loads.

Find the voltage at points C, D and B if V,r = 200 V. t8l

Ie

11 =200m

I A/m

12:150m D /z=100m
A

Ir=100A Iz=150A Ir=200A

5. a) Write down the differences of fuse and circuit breaker?

b) Explain basic protection scheme for transformer.

{. ,t {.
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r' Candidates arcrbquired to give their answers in their own words as far as practicable.

{ Theligures inthe marginindicate FullMarhs.
{ Assume'suitable data if necessary.

l. a) Explain the generation, transmission and disEibution components of a power system' with the help of single line diagram

b) An overhead ffansmission line at a river crossing is supported frory two towers at
height of 25m and 75m above tli6 water level. The horizontal'distance between the
towers is 25Om. If the 'rbquired clearance between the conductor and the water,
midway benrien the tbwer is 45rn-and if both the'towers are on the same side of the
point of manimum sag, find ttre-Ftringing tension in the conductoi, the weight of the
conductor is 0.8 kdm.

2. a) What is instftionrresistance of a cable also show that it varies inversely to the length

b) List out the advantages and application of per unit system in the power system
analysis.

c> A 300 km, 132 kV 3{ qyqhead line has a total seri-es impedance_o!(12 + j200)Q per- 
phase and a total shunt admittance of jl.5 x l0-3 Siemenfdr-phaie- The Iine is
supplying 40 MVA at 0.8 pf lagging at 132 kV. Find sending end voltage, current,
power factor and power using nominal zt-model.

3. I Derive the expression for inductance of a line due to internal flux linkage. ,

b) A 220 kY,50 I{z 200 km long 3-$ tansmission line has its conductor place in
horizontal configuration with spacing between adjacent conductor as: 6m, 6m ani
l2m. The conductor radius is 1.81 cm. Find the capacitancb per phase per kilometer,
capacitive reactance per phase, charging current and total charging MVAR of the line.

4. a) Derive the basic load flow equation for a general "N" Bus interconnected power
system.

b) A DC distributor AB is H fiom both ends. At feeding point A, the voltage is
maintained at235 V and at B it is 240 V. The total length of the feeder is 200 meter
and loads are tapped as urder in the figure. The resistance of one conductor is 0.4
QAqn. Calculate the currents in various section of the feeder, the minimum voltage
and the point at which it occurs in the system.

ACDEFB
Ia

k''
q'

t6t

ll0I

[1+3]

l4t

$xzl
t6I

[10]

tl0l

t6l

t6l

t4I

QV r,.

t6I

Is
l00m 50m 50m 50m

50A 604' 70A 80A

5. a) Explain the different tlpes of power system faults.

b) What is the function of circuit breaker and explain its operation.

c) Explain differential protection for a transformer.

***
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{ Candidates are required to give their answers in their own words as far as practicable.
{ Aaempt All questions.
r' TheJigures in the margin indtcate FuA Marlss.
{ Assume suitable data dnecessary.

I

5.

the generation, transmission and distribution components of a power
the help of single line diagram.

b) An overhead transmisi)on line at a river crossing is supported from two towers
height of 25m and 75m above the water level. The horizontal distance between the
towers is 250m. If the required clearance between the conductor and the watet,
midway between the tower is 45m and if both the towers are on the same side of the
point of manimum sag, find the stringing tension in the conductor, the weight of the
conductor is 0.8 kdm.

is insulation resistance of a cable also show that it varies inversely to the lenglh
of

[10] -/
{
I

out the ^arg6*a aog!&ttonof per unit system in the power
analysis.

Ie

c),.A 300 km, 132 kV 3-$ overhead line has a total series impedance of (52 + j200)A per
y'/pnase and a total shunt admittance of jl.5 x 10-3 Siemen per phase. The line is- supplyrng 40 MVA at*CI8 pf lagging at 132 kV. Find sending end voltage, current,

factor and power using nominal n-model.

3. expression for inductance of a line due to internal flux linkage.

KV, 50 llz 200 km long 3-$ transmission line has its conductor place in
configuration with spacing between adjacent conductor as: 6m, 6m ani

l2m. The conductor radius is 1.81 cm. Find the capacitance per phase per kilometer,
capacitive reactance per phase, charging current and total charging MVAR of the line.

4. 
h#r#.the 

basic load flow equation for a general "N" Bus interconnected power

distributor AB is fed from both ends. At feeding point A, the voltage is
at 235 V and at B it is 24A V. The total length of the feeder is 200 meter

and loads are tapped as urder in the figrre. The resistance of one conductor is 0.4
O/I<m. Calculate the currents in various section of the feeder, the minimum voltage
and the point at which it occurs in the system.

ACDE

' 100m

F

80A

c

B

Ie
5Om 50m 50m

50A 60A 70A

the different types of power system faults.

is the function of circuit breaker and explain its operation.

differential protection for a transformer;
rf*rf
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,/ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt 4!! questions.

'/ The figures in the margin indicate Full -Uarksy' Assume suitable data iJ'necessary.

' 1. Why ac system is more popular than dc system. Iixplain with mathematical expression.

2. A transmission line conductor having a diameter of 19.5 mm weighs 0.85 kg/m. The span
is275 m, and wind pressur-ctr39 kg/m2 is applied to the projected area with ice coating
of l3 mm. The ultimate strength of the conductor is 8000 kg. Calculate the maximum sag

if the factor of safety is 2 and ice weighs 910 kg/m2.
3. Discuss the application of G.P.S. system in pow'cr system.

4. Derive an expression for the calculation of inductance/phase/km of the lransposed line
with following confi guration. t8l

t8l

t6l
t6l

t8l

t4l

t8l

A

dr fp=f6:Is=f

B d3

d2
C

5. What do you mcan b"v GMD and GMI{? Explain how the value of GMR differs in
calculating the inductance and capacitarce.

6. What are thc methods of compensating the reactive powcr in transmission lines?

7. A single phase 50 I{z gencrator supplies an inductive load ol'5 MW at a power factor of
0.707 lagging by mean of an overhead transmission line 20 km long- The resistance and
the inductance of the line are respectively 0.0195 ohrn and 0.63 mH perkm. The voltage
at the receiving cnd is requircd to be kept conslant at 10 kV. Find

i) The sentling cnci voltage and thc voltagc regulation of the line;
ii) Thc value of capacitance lo be placed in parallel with thc load such that the

regulation is reduced to 5094 of (i)
iii) Cornpare the efficiencies of the line in parts (i) and (ii)

8. Horv real polverifrequency and reactive power/voltage balanced is maintained in porver
s,vstem. Explain with suitable mathematical expression. l8l
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9. For a distribution network shown belou,, calculatc the current flow through the various
line sections (AB, BC, CA) and the voltagc at buses B and C. l8l

1+j0.6CI

I I KV supply

3+j2O

A

50A
0.8 lag

1.2+j0.9C)

10. Compare rural and urban distribution network.

I l. Write short notes on:

a) HRC fuse
b) Types of+ircuit breaker
c) Basic protection scheme for translbn:rcr

B

70A
0.866Iag

C

t4l
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Auem/AVguestiang
{ Theligres inihe marginindicate FullMarlcs.
{ Assume suitable data if necessary-

I a) The volume of a conductor material required in the power line decreases with the
increase in voltage so also with the increase in power factor. Explain.

b) Write the reasons for adopting high ransmission voltage in'elecnical power
Eansmission

c) fui overhead line is.erected acnoss a qpan of 250m gn the same level supports. The
conductor has a diameter of l.42cm and weighs 1.09Kg/m. The line is subjected to a
wind pressure of 37.8 KE/^' of the projected area. The radial thicknesi of ice is
1.25cm. The line is carried by insulator string 1.43m long. Calculate: (i) Maximum
sag in the deflected direction (ii) Sag in the vertical direction and (iii) The height of
the lowest cross-arm to give minimum gound clearance of 7.62m. Assume that ice
weighs 915 Kg/m'and permissible tension inthe conductor is 1663 Kg.

2. a) Starting &om a sui'table point, derive an exp,ression for the calculation of
capacitance/phase/km of the transposed line with following configuration.

t4l

t8I

t4l

t8I

t8I

f1 = f6= fs: f

b)

des

B

A 3-phase, 460 kV, 50 llz transposed tansnission line with flat-horizontal configuration is

shown in figure betow. The diameter of each subconductor is 5 cm. Calculate capacitite

ilactmce per phese per km.of the line. Also calculate the charging curent and chardng VAR

per km of the line. (Assume: D = 8m and d = 40cm)

d d d

o D o D o
3. a. A 100 km long 3ahase transmission line has following line constants:

. resistance/krn/phaser0.l ohm
r reactance/km/phase =j0.5 ohm

. . susceptance /tm/phase=i:lp€ S
lf the line supplies a load of 20 ilfw. 0.9 pf lagging'at 66 kV to the r@Mng'e?rd, calcuHe, by'
using nominal pi+nethod;'(D -Snding end power factor, (ii) roltage egulation, and (iii)
bansrnlssim efx*errcV- t8l

,:i . ,:1': t:

**t



b. For the interconnected system as shown,,liiie resistance may be neglected and pu line
reactances are as shown and the voltage at all buses should be I pu. The pu values of
loads and .active power generated at the different buses are also shown. Calculate
reactive power generated at all buses. t8l

rlrz t

1.S+}QGz

J O.1

300 m

= o+Jeg

va
SLs= 3a 1g.g

8-tti
I

n.2

200m 2@m

v1 : I&'
SL.=1.5*1t

4. *), Whe! d0Wurilsab Uy poil.€r system protodon? @ribe drtrenent type of bitpuit breakes

with their relative rnerits, demeriB and applications.

. b) A DC distributor fed at both ends at 230V with conductor loop resistance of 0.2 Ohm/km is

loadedas.$.g$,n in figurc below. Determine thp minimum.Joft"g" and alog th€ distributer

and the point of minimunt voltage.

i

12+61

t8l

-{
I

t

I

i

:

I

;

:

I

tt00m 300 m

v ?30
50A 50A

5. Write short notes on:
e) Fault detection of underground cable
b) Ti)ff 'Ef,ffiy$ *
c) Rual vs. urbandistribttttion
d) Scourge impedance loading of a transmission line

spA 50A

[4x4]

i

I

1
I

i
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r' Candidates are required to gtve their answers in their own words as far as practicable.
r' Afiempt any fuquestions./ Thefigtres in the margin indicate Fpll Marks.y' Assume suitable data ifnecessary.

1. a) What are the reasons for adopting high transmission voltage in electrical power
transmission? Also explain the issues that limit selection of high working voltage. t8l

' b) Nepal.Electricity Authority is planning to construct a 66kV transmission line, in
which the'tower span is 150m. The requirements are: ground clearance = l5m and
maximum stress : 1250kg1m2. A consultant proposes a line conductor with cross-
sectional area l.25cmz and weight of 0.8kg/m,.in which the designed sag was 3.45m.
Comment on the design whether the resultant stress will be within the requirement,
and aiso determine theheight at which the conductors to be supported. tSl

2. a) Explain the effect of earthing in the capacitance of a transmission line. In which cases,

betweeh the overhead and underground cable, the earthing effect is more prominent. (tt
b) A 46CkV bundled conductor has the lines spacing as shown below. Assuming that

each conductor in a phase carries 50Yo of total current and radius ofeach conductor
' being 2cm, calculate GMD and GMR of the configuration. If applicable, use. these

values to calculate the inductance and capacitance per phase of the configuration.
W}rat will be the net capacitive charging var per km for this configuration? The line is
operated at 50h2. t8l

0.3m 0.3m 0.3m<+
Phase Phase Phase

8m 8m

-1 b c

f:
,3. a)

b)

With the aid of powe.r flow equations for a short transmission ling with R<<X, explain
how the decoupled control of active power and reactive power can be achieved by
regulating the power angle and voltage drop, respectively.

A 3-phase, 50H2, l50km line has a ri:sistance, inductive reactance and capacitive

shunt admittance of 0.1 ohm, 0.5ohm and 3.1 x l0{ S per km per phase. Construct
the nominal zr model for this line. If the line delivers 50MW at 110 kV and 0.8 p.f.
laggrng, determine the sending end voltage, sending end current ind efticiency of the
line.

t8I

t8l
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t8l

t8l

4. a) Mention.the lpe of feeders in distribution system and explain, in detail, one of them.

b) For an interconnected system as shown, calculate reactive power injected by Gl; and

active power, reactive power and power angle of G2. Assume the pf given in the loads

are lagging one.

Vr = 3310'kV
Pr=S MW

Qr=?

Va = 33.1.Z6'kV.
Pz=?

0a=?

I

I

G1 G?

11 0

Pu=10MW Prr=5MW

@ pf 0.9 @pf 0.85

5. a) What is the implication of active and re6ctive power supply and demand mismatch in
an electric power system?

' b) Briefly describe the significance of line supports in power transmission system.

c) Compute the self GMD of the following conductor. Each strand has a radius of 4mm.

6. Write shon note on following (Attempt any four: (a) & (b) are compulsory.)
' a) Generator pro{ection scheme

b) 'Circuit 
breaker

- c) Underground cable
d) Computer application of power system
e) Surge impedahce loading
0' Skineffect and'proximiv efflc

t8l

t4l
_.t41

I

-
I

I

I

[!x+1
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i
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./ Candidates are required to give their answers in their own words as far as practicable.

/ Assume suitable data if necessary.

1. a) Single line diagram of an intercoiltected polver system shown in figure below with
data given in the following table. Assuming that the shunt parameters of the
transformers are negligible, develop the reactance diagram.

Generator Gr 200MVA. 20kV, Xcr : i0.225C)
Generator Gz 300MVA. I 8kV. Xcz : i0.2254
Generator Gr 300MVA" 20kV. Xot= i0.2254

Transformer Tr 200MVA. 220120kV. Xrr : i0.225O
Transformer Tz 300MVA.220/20kY, Xrr : i0.225O
Transformer Tr 300MVA. 220122kV . Xrz : i0.225{2

l8l

oIt tv

i75 0 ,7s CI

i50 o KV

Compare the characteristics and applications of overhead conductor and underground
cables.

What are the parameters of transmission line? Explain how these parameters are

affected bythe size of the conductor and the configuration of the transmission line.

A 460kV br:ndled conductor has the lines spacing as shown below. Assuming that
each conductor in aphase carries 50% oftotal phase current and the effective radius

of each conductor being 2 cm, calculate GMD and GMR of the configuration' If
applicable, use these values to calculate the inductance and capacitance per phase of
the coufiguration. What will be the net capacitive charging varper km length for this

configuration2 4 3-phase, 50H2,345KV overhead hansmission line has two sub-

conductors per phase and line spacings as shown below.

a

D12:7m
Dzr:8m
D:r = 10m

d = 0.3m

\iir

KV

b)

2. a)

'b)

l8l

l8l

t8l

#

c b

:,..t,. Dar-1"-a-{

Drr

#
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3.,''a),:'',Eerive'aruexpfiessio*..for;the',.voltagai-e$atiogl-ofis,bort;transinission line- With the'
, i ". help,iBGd-erived iesultsnryoint outthe faitols,that;affect the.Voltage regulation' Also'"

suggest the measures for better voltage regulation.

b). A 3-phase, 50Hz overhead kansmission line has the following constants:

Inductance/phase : 0. 097mH
;.: ,;;rr,:r.,rrGapacitance/phase:0.765prF ,' 'i .:i';'-tr:i'!) t;t;:.r:iile ti'14*.

' If the line is supplying a balanced Ioad of 24000kVA 0.8 p.f. lagging at 66kV,
calculate: (i) sending end current (ii) Line value of sending end voltage (iii) Sending
end power factor (iv) Percentage regulation, and (v) Transmission efficiency

4. a) What do. you mean by an interconnected power system? Explain the merits of
interconnected power system over isolated one. What are the steps to be undertaken
before a generator is connected with a power grid? t8]

b) For the single line diagram of the distributor with impedance of distributor&m : (0.05
+ j0.1) C) below. If the voltage at the far end C is maintained at 230V, calculate: t8l

D Voltage at.the sending end
ii) Power angle bgtween voltages at the two ends A and C.

I

I

!

A 1000m B 1000m C

I

1

Ir=80A lz=12OA

@ Pf 0.9 lag @0.8 Pf lag

5. a) Draw a neat sketch of a cable used in underground application and describe the
functions of each components.

b) Classify power cables based on insulation used.

c) A,l-phase overhead line has radius of phase conductor equal tb 8mm and radius of
neuhal conductor equal to 6 mm. Compute the inductance of the line if its length is
1.2l<rn.

d) What is the effect of earth on capacitance of an overhead line? Explain briefly.

6. Write short notes on: (any four)

a) Fuse as aprotective device
b) Generator protection schemes
c) Series and shunt compensation
d) Per unit system
e) Skin effect and proximity effect

**t

tsl

t3l

-!
I
{

tsl

t3l

[axa]

I

I

f

I
i

i

1
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D

€--L-D'o)

l. a) What are different types of losses in transformer? Derive the expression of effrciency O'QI-/
oftansformer. - -'':':"-J t\,

b) An iron ring of mean diameter 100cm and cross sectional area l0cm2 is wound with D "
1000 turns and has tr4: 2000. Compute (i) reluctance (ii) flux produced when the
current through the coil is lA (iii) Flux in the ring if a saw cut of lmm length is made,
the current through the coil remaining the same.

A'25 KVA, single phase, I I KV / 400V tansformer has impedance of primary and

secondary 0.4 + j2O and 0.02 + jlA respectively. Determine the load terminal voltage
and primary current at half load.

Describe the constnrction and working principle of a dc generator with neat diagram.
Also derive the emf equation of a dc generator.

Describe different methods of controlling the speed of shunt DC motor.

Explain with necessary vector diagram how rotating magnetic field is produced in a
three phase induction motor. Also explain how this rotating magnetic field helps the
motor to rotate.

Explain torque slip characteristics of 3-phase induction motor. Why the induction
motor operates only in linear portion of torque-slip characteristics.

A 3.3 KV, 3-phase star connected synchronous motor has impedance of
0.2 + jz.z0lpbase of the armature winding. The motor is operated at 0..1 pf leading
with line current of 100 A. Determine the back emf per phase_ and also draw phasor

diagram.

5. Give reasons for the following statements.
,{V

c*n'
t8l

l4x4l
a) Single phase induction motors are not'self starting
b) Serio motor has longer length and smaller diameier compared to other normal motor
c) DC series motor can also be operated from ac supply
d) Hysteresis and eddy current losses depends on the frequency of supply system

***

Q"uPg

"o'P' 'tu

" r'-l$

fit?,
b)

3. a)

b)

4. a)

b)

t8t

t8l

t8I

t8I

t8l

d_,\

t8l

Bt-n."'**
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1. a)

b)

2- a)

b)

3. a)

Explain the operating principle of an ideal transformer and derive the emf equation.

A ring of 30 cm mean diameter is made up of round iron rod 2.5 cm in diameter. A
saw cut of I mm is made on the ring. It is uniformly wound with 500 turns of wire.
Calculate the current required by the exciting coil to produce a total flux of 4m Wb.
Assume a relative permeability of iron at this flux density as 800.

Explain the operation principle of dc generator. What are main functions of carbon
brush in dc generator?

A 20 kVA, 25AYD500V, 50Hz single phase transformer gave the following test
results:

No-load test (on L.V. side): 250V, 1.4A, 105 watts

Short circuit test (on H.V.side): 120V, I A, 320 rvatts

Calculate the equivalent circuit parameters referred to prinrary side and draw the
equivalent circuit.

Sketch and explain the torque slip characteristics of a 3-phase induction motor
indicating the staning torque, maximum torque and the operating region. How does
rotor resistance affect the torque slip characteristics?

A 200V DC shunt motor drives a centrifugal pump where constant torque is required.
The motor draws a current of 50 A when running at l000qprn. What value of
resistance must be inserted in the arnature circuit to reduce the speed to 800rpm at

constant torque? Given that armature winding resistance, & : 0.1 CJ and field
winding resistance, Rr: 100 Cl

With the help of phasor diagrams, explain the effect of excitation in a 3-phase

synchronous motor.

A 4-pole, 50 Hz, 3 phase induction motor develops a starting torque of 50 N-m. The

rotor winding has an impedance of (0.8+j2) Q per phase at stand still. At what speed

the motor will develop maximum torque and calculate magnitude of the rnaximum
torque.

What do you understand by double field revolving theory? Explain it with the help of
a neat diagrarn.

A 500 KVA, 50 Hz, 6600V/400V, l- phase transformer have primary and secondary

winding resistances are 0.4 O and 0.001 O respectively. If the iron loss is 3.0 KW,
Calculate the efficiency at (a) tull load (b) half full load.

{'**

i

b)

4. a)

b)

5- a)

| ',-

LD

b)
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,/
,/

1. yf What are different tlpes of losses in transformer? Derive the expression of efficiencyI of hansformer.

A/A"iron ring of mean diameter 100cm and cross sectional area l0cm2 is wound with( 1000 turns and has p : 2000. Compute (i) reluctance (ii) flux produced when the
current through the coil is lA (iii) Flux in the ring if a saw cut of lmm length is made,
the current through the coil remaining the same.

2. a) A 25 KVA, single phase, I t KV I 400Y transformer has impedance of primary and
secondary 0.4 + jzC2 and 0.02 + jlA respectively. Determine the load terminal voltage

current at half load.

the constnrction and working principle of a dc generator with neat diagnm.
Also derive the emfequation ofa dc generator

t8I

t8I

l4x4l

3

t8l

t8I

t8I

t8l

t8I

t8l
4.

different methods of contolling the speed of shunt DC motor.

with necessary vector diagram how rotating magnetic field is produced in a
three induction motor. Also explain how this rotating magnetic field helps the

rotate.

torque slip characteristics of 3-phase Why the induction
motor operates only in linear portion of torque-slip

b) A 3.3 KV, 3-phase star connected synchronous motor has impedance of
0.2 + j2.20lphase of the armature winding. The motor is operated at 0.5 pf leading
with line current of 100 A. Determine the back emf per phase and also draw phasor

diagram.

for the following statements.

a) phase induction motors are not self starting
motor has longer length and smaller diameter compared to other normal motor

series motor.can also be operated from ac supply
and eddy current losses depends on the frequency ofsupply system

***

5. Give
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r' Attempt arry Five questions.
r' The figures in the margin indicate Full Marks,
y' Assume suitable data if necessary.

la) Why soft magnetic material is used to make transformer core or armature core of the electical
"equip"m'ent? State and expldin Paraday's laws of elecUomagnctic induction.Describe different processes

. of EMF induced in a coil. [101

b) A 30 on long circular iron is bent into circular ring and 600 turns of windings ar"e wound on it. the-
diameter of the rod is 20mm and relative permeability of the iron is 4000. A time varying current
I=5.Sin3l4t is passed through the winding. Calculate inducance and average value of the emf induced
in the coil. t6l

2a) A 25 kV l\ 250V n500V, 50IIz single phase transformer gave the following test results:
" " No load test (on L. V. 3ide): 'Z1AV,I.4A, 

105 watts
Short circuit test (on H. V. side): 120V, 8A, 320 watts
Calculate the equivalent circuit parameters referred to primary side and draw the equivalent circuit. [81

,b) Explain thg operation of transformcr at diffenent loading conditions (resistive, inductive,
capacitive) showing &eir cilrresponding circuit diagram and ptusor diagram. t8l

3.a) What is meant by transformer inrush current? Discuss the term *doublirtg efrect'in hansformer
in detail. 12+61

,b)A 4-Pole dc shunt generator has wave wound amrature. The armature and field winding resistances
die A.2G2-and 60O rcspectively. The brush contact drop contact drop is I volt per brush. Ttrc
generator is delivering apower of 3 kW at 120V.
Calculate:
a) Total armatrne cuneotcomingout from the bnrsh-
b) Current in each armature conductor.
c) Generator Eil,f (E). [2+3+31

4 a) Discrrss t$e types of arrrdure winding in dc machine in brief. Draw the sketch for lap winding in
which.no. of slot = 12, no. of pole:2 and no. of commutator segments =12. 14+41

,b) A 240V dc shunt motor bas armature winding resistance of 0.4Q and field winding resistance of
- ' I20O'. It draws a current of 27Aat half load and the corresponding speed is 600rpnt.

i) If a resistance of I O connected in series with the armature *i"dit g keeping the load torque
constant to halfload torque, calculate the new speed.

ii) If a resistanoe of lQ connected in series with the armature winding and the load toryue is
-. --- 

-ins[ea5gdJg 
full load torque, calculate the new speed. [4+41

5 a) What rire.ste types of dc generator, discuss each tlpe in brief. Explain loading characteristics of
conrpound"{qffira{nr.

fi*etai" tw'o reaction model of salient pole synchronous machine.

6 a) Itrow-doesvoltagebuild up occurs in an induction geRerator? Explain t8l

t) A +-'pote,S0Ha 3 phase induction motor with star connected rotor gives 500V between the slip
ring5.at stt ldstill. Calculate the magnitude and frequency of enrf iuduced per phase in rotor circuit at a

speedof I460RPM. t8l
***

I4+41

18l

Exam. OLD Back (2065 & Earlier Batch)
Full Marks 80Level BE

Pass lVlarks 32Programme BEL, BEX, BCT

Year / Part II/II Time 3 hrs.
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4!questions./ Thefigures in the margin indicate Full Marks.
/ Assume suitable dalo if necessary.

l. a) A rectangular iron core is shown in figure L It has a mean length of magnetic path of
100 cm, cross-section of (2 cm x 2 cm), relative permeability of 1400 and an ah-gap
of 5 mm cut in the core. The three coils canied by the core have number of turns,
N. = 335, Nb : 600 and N. = 600; and the respective currents are 1.6 A, 4 Aand 3 A.
The directions of the currents are as shown in the figure. Find the flux in the air-gap.

l"

t6l

[3+3]

b)

2. a)

b)

3. a)

b)

Figure I
State Faraday's [,aws of electromagnetic induction. Distinguish between statically
induced emf and dynamically induced emf.

Explain the u,orking of an ideal transformer under (i) no-load and (ii) loaded
conditions and derive expressions for voltage and current ratios relating to
transformer turns ratio.

The following test results were obtained for open circuit and short circuit tests on a
8 kVA, 4001120 V, 50 Hz transformer:

Open-circuit Test (LV Side) : 120 V ,4 A, 75 W
Short-circuit Test (HV Side) : 9.5 V, 20 A, I l0 W

Calculate the equivalent circuit parameters referred to high voltage side. Also
calculate the efficiency at half full load and 0.8 power factor lagging load.

Explain the working principle of dc generator with neat diagram.

A short shunt compound generator supplies a load current of 100 A at 250 V. The

generator has the following winding resistances: shunt field 130 Q, armature 0.1 Q
and the series field 0.1 C). Find the emf generated and the armature current, if the
brush drop is I V per brush.

a

l4+4) :

t6l

t8l

Air Gap

t6I



.::& ,

I 4. a) What is back emP FIow does back emf play an important role in DC motor? [2+4]

b) A dc shunt motor runs at 600 RPIVI taking 60 A from a 230 V supply. Armature
resistance is 0.2 () and field resistance is 115 O. Find the speed when the current
through the armatrre is 30 A. t6I

5. a) Explain the torque-slip characteristics of an induction motor. Show the condition for
which the maximum torque develops in the induction motor. [3+3]

b) A 3-phase delta connected 440 volts, 50 Hz,4-pole induction motor has a rotor stand-
still emf perphase of 130 volts. If the motor is running atl,440 RPM, calculate for
this speed : (i) the slip, (ii) the frequency of rotor induced emf, (iii) the value of the
rotor induced emf per phase, and (iv) stator to rotor turn ratio. t4]

6. a) What do you mean by V-curve and inverted V-curve for a synchronous rnotor?
Explainwithaneatdiagram 

,..: .. ,,_.i., t6l
b) What are the advantages of rotating magnetic system and stationary arrnature system

in ac machine? t4l

c) Write short notes on the following: [2"4]
i) Universal motor
ii) AC servo motor

***

lrrr:t.;
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la) Why soft magnetic material is used to make transformer core or armatrue core of the electrical
bquipment? State and explain Faraday's laws of electromagnetic induction.Describe different processes

. of EMF induced in a coil. l10l

b) A 30 cm long circular iron is bent into circular ring and 600 turns of windings are wound on it. The'
diameter of the rod is 20mm and relative permeability of the iron is 4000. A time varying current
I=5.Sin3l4t is passed through the winding. Calculate inductance and average value of the emf induced
in the coil. 16l

2a) A 25 kV A,250Y 12500V, 50 IIz single phase transformer gave the following test results:
No load test (ori L. V. side): 250V,1.4A, 105 watts
Short circuit test (on H. V. side): 120V, 8A, 320 watts
Calculate the equivalent circuit parameters referred to primary side and draw the equivalent circuit. [81

.b) Explain the operation oftransformer at different loa.ding conditions (resistive, inductive,
capacitive) showing their corresponding circuit diagram and phasor diagram. tSl

3.a) What is meant by transformer inrush curent? Discuss the term "doubling effect" in tansformer
in detail. 12+61

,b)A zl--Pole dc shunt generator has wave wound armature. The armature and field winding resistances
aie A.2O and 60O rcspectively. 'ftre brush contact drop contact drop is I volt per brush. The
generator is delivering a power of 3 kW at 120V.
Calculate:
a) Total armature current coming out from the brustu
b) Currcnt in each armafure oonductor.
c) Generator EMF (E). t2+3+31

4 a) Discuss the types of armature winding in dc machine in brief. Draw the sketch for lap winding in
which no. of slot = 12, no. of pole =2 and no. of commutator segnents =12. 14+41

. b) A 240V dc shunt motor has armature winding resistance of 0.4 Q and field winding resistance of' 120O. It draws a current of 274 at half load and the corresponding speed is 600rpm.
i) If a registance of I Q connected in series with the armature winding keeping the load torque

constant tp halfload torque, calculate the new speed.

. ii) If a resistanci of lC) corurected in series with the armature winding and the load torque is
increased to full load torque, calculate the new speed. [4+41

5 a) What are the types of dc generator, discuss each type in brief. Explain loading characteristics of
compound dc,g.gnerator. 

[4+41

b) Explain two reaction model of salient pole synchronous machine. ISI

6 a) Howdoesvoltage build up .occurs in an induction gene.rator? Explain t8l

b) A 4-pole,50Hz, 3 phase induction motor with star connected rotor gives 500V between the tlip 
-' ringl at standstill. Calculate the magnitude and *equency of emf induced per phase in rotor circuit at a

speed of I460RPM; I8l
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..:- -..,.:.....,.:..i...,, .. ..-..-,:: l-*ffii-

1. a) A rectangular iron core is shown in figure l. It has a mean length of magretic path of
- ',:...1 100 cm, cross.s6ctign of (2 cm x 2 cm), refyiyp.pgr.meability of 1400 and an air-gap ,,_,,

of 5 mm cut in the core. The three coils canied by the core have number of tums,
' N" = 335, Nr : 600 and N. = 600; and the respective currents are 1.6 A, 4 A and 3 A.

'The directions of the4unents are as shown in the figure. Find the flux in the air-gap. t6l

,:r ri:'

lc

b)

2. a)

b)

3. a)

b)

Figure I
State Faraday's [,aws of electromagnetic induction. Distinguish between statically
induced emf and dynamically induced emf. , [6]

Explain the working of an ideal transformer under (i) no-load and (ii) loaded

conditions and derive expressions for voltage and current ratios relating to

hansformer turns ratio. 14+41

The following test results were obtained for open circuit and short circuit tests on a

8 kVA, 4001120 V, 50 Hz transformer: t8I

Open-circuifTest (LV Side) : 120 V,4 A, 75 W
Short-circuit Test (HV Side) : 9.5 V,20 A, I l0 W

Calculatq the equivalent circuit parameters referred to high voltage side. Also
calculate the efficiency at half full load and 0.8 power factor lagging load.

Explain the working principle of dc generator with neat diagrarn [3+3]

A short shunt compound generator supplies a load current of 100 A at 250 V. The

generator has the following winding resistances: shunt field 130 O, armature 0.1 Q
and the series field 0.1 O. Find the emf generated and the armature current, if the

brush drop is I V per brush. t6I

Air Gap'
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4. a)

b)

Whatisbackemf?.HowdoesbackemfplayanimportantroleinDCmotor?[2+4)
Adc,shunt-motor,runsat.600RPMtaking60]Afroma230Vsupply.Anr1ature
resistance is 0.2 Q and field resistance is ll5 Q. Find the speed when the current
through the armature is 30 A. : t6]

Explain the torque-slip characteristics of an induction rfiotor. Show the condition for
which the maximum torque develops in the induction motor. [3+3J

A 3-phase delta connected 440 volts, 50 Hz, 4-pole induction m.otor has a rotor stand-
still emf per phase of 130 volts. If the motor is running at 1,440 RPM, calculate for
this speed : (i) the slip, (ii) the frequency of rotor induced emt (iii) the value of the
rotor induced emf per phase, and (ir) stator to rotor turn ratio. t4l
\llhat do'yoir';meah;by Vlcurvg.and inaertbC'rv"-cu'rvA for a'synchronoirs 6616i|:i ,:'r ',:";: 1;'.,,'ir.i

Explain with a neat diagram. t6l -

What are the advantages of rotating rnagngtic System and stationary ar.m3fur-e $yst@rn . - - .. *t:i1i..

in ac machine? t4I

Write short notes on the following: l2x4l

D Universal motor
iD AC servo motor

***
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5. a)
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la) Why soft magnetic material is used to make transformer core or annature core of the electical
"equippitt? Stati and eipliiin Faradat's laws of electrompg4etic induction.Describe different processes

. of EMF induced in a coil. l10l

b) A 30 cm long circular iron is bent into circular nng an$ 600 turns of wind.ings ar-e wound on it. t'he"
" l.ndiacueltir of thp rod is 20mm.end.relatiy-e ,penneability 9f the iron.is.4000. A,time*arying cur.rent i:r,,i.1r':i.;:

I=5.Sin3l4t is passed through the winding. Calculate induitance and average value of the emiinduced
inthecoil' 

'' '1 Ir ' t [61

2a) A 25 kY 4 250Y f2500V, 50 ltz single phase transformer gave the following test results:
" - No load tbst (on L. V. Side): ^'' 250V,1.44 105 watts

Short circuit test (on H. V. side): 120V, 8A, 320 watts
Calculate the equivalent circuit parameters referred to primary side and draw the equivalent circuit. [81

.b) Explain thg operation of transfornier at differcnt loading condi.tions (rcsistiVe, inductive,
cipacitive) showing their corresponding circuit diagram and phasor diagram. I8l

3.a) What is meant by transformer inrush current? Discuss the term "doubling elfect" in tansformer
iri detail. 12+41

,b)A 4-Pole dc shunt generator has wave wormd armature. The.armature and field winding resistances
aie O.z0-and 60Cl respectively. The brush contact drop contact drop is I volt per bnrsh. The
generator is delivering apower of 3 kW at 120V.
Calculate:
a) Total armature cun€ot coming out from the brustr-

b) Current in each armature oonductor.
c) Generator EMF (E). , 12+3+31

4 a) Discuss Qe types of amratuie winding in d-c machine in brief. Draw the sketch for lap winding in
wlich no. of glot = 12, no. of pole = 2 and no. of commutator segments =12. 14+;41

. b) A 240V 
'dc 

shunt motor has arrrature winding resistance of 0.4 Q and field winding resistance of'- ' lzTdl'.It draws a currdt of 27Aat half loatl dnd the corresponding speed is 600rpm.
. i) If a registance of l'O cormected in series with the annature winding keeping the load torque

c,onstant tp halfload torque, calculate the new speed.
ii) If a resistancd of I C) connected in series with the armature winding and the load torque is

increased to full load torque, calculate the new speed. [4+41

5 a) What ers,the types of dc generator, discuss each type in brief. Explain loading characteristics of

,compound.{qglry.nrator. V+41

b),Expfain two reaction model of salient pole synchronous machine. ISI

6a)}trow.does.voltagebui1dupoccurs.inaninductiongenerator?Explaint8]
brA.4rpole 5OH?.3 phase induction motorwith stEr connected rotor gives 500V between the slip

rings at standstill. Calculate the magnitude and &equency of emf induced per phase in rotor circuit at a

speedofl460RPM. r, ISI

*,t*
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l. a) The flux in transformer remains practically constant from no load to full load. Justi$ the
statement.

. b) Derive an eypression for Cuppving in an auto-transfonner.- .. : . .

A 230 V I BA0 V single-phase transformer is excited by 230 V ac voltage. The equivalent
resistance and reactance referred to primary side are 0.1 Q and 0.4 O respectively. Given that

& : 500 O and Xs : 200 O. The load impedance is (400 + j600) C). Calculate: (i) Primary
current and input power factor (ii) Secondary terminal voltage.

Derive an emf equation for a dc generator.

DC shunt generator shall be started keeping its output terminal open. Justifr the statement.

A 4 pole, 250 V long shunt dc compound generator supplies a load of l0 KW at the rated

voltage. The armature, series and shunt field resistances are 0.1 Cr, 0.15 O and

250 O respectively. The armature is lap wound with 300 conductors.If the flux per pole is 50
mWb, calculate the speed of the generator.

With the help of a neat sketch, explain the working principle of three terminal DC motor
starter,

A dc series motor of resistance I Ct between terminals runs at 1,000 RPM at250 V with a
current of 20 A. Find the speed at which it will run when cannected in series with a 6 Q
resistance and taking the same current at the same supply voltage.

A circular iron core has a cross-sectional area of 5 sq.cm. and mean length of 25 cm including
an air gap of 4 mm. The core is wound with 500 turns of winding. Calculate the inductance of
the coil. If a dc current of l0 Ampere passed through the coil, calculate magnetic flux in the
core. Given that relative permeability ofthe core is 2000.

What will be the condition for ma:rimum torque and explain torque slip characteristics of
3-phase induction motor.

A 3-phase, 50Hz induction motor has starting torque which is 1.25 times full load torque and

a maximum torque which is 2.5 times the full load torque. Neglecting stator resistance and

rotational losses and assuming constant rotor resistance. Find

i) slip at maximum torque
ii) the slip at full load
iii) the current at starting in per unit full load culrent

With the help of phasor diagrams, explain the effect of excitation in a 3-phase synchronous
motor.

A 1200 KVA, 6600 V, 3-phase star connected stator of a synchronous generator has a
armature resistance of 0.4 C)/phase and synchronous reactance of 6 f)/phase. The generator
delivers full load current at pf of 0.8 lagging at normal rated voltage. Calculate the terminal
voltage for the same excitation and load current at 0.8 pf leading.

***
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{ Assume suitable data tf necessary.

l. a) Explain the working of an ideal tansformer under (i) no-load and (ii) loaded
conditions and derive expressions for voltage and current ratios relating to
tansformer ratio.

b) The following test results were obtained on a 20 kVA, 2200/220 V, 50 Hz single
phase transformer:

Open-circuit Test (LV Side): 220 V , l.l A, 125 W
Short-circuit Test (HV Side): 52.7 V,8.4 A, 287 W

Calculate the equivalent circuit reffered to L.V side and draw the equivalent circuit.

2. a) Explain torque-armature current and speed-torque characteristics of DC shunt and DC
series motor.

b) A 220Y dc shunt motor draws a current of 40A at full load and runs with speed of
l400rpm. Calculate the value of resistance required to be inserted in the armture
circuit so that speed drops to l200rmp at constant load. Given that R"=0.02ohm and
RrlOOohms.

3. a) Explain why synchronous motor is not self starting? Explain the starting method using
damper winding.

b) A 4-pole dc shurt generator has wave wound armature. The armature and field
winding resistance arc 0.2 ohm and 60 ohms respectively. The brush contact drop is
lV per brush. The generator is delivering a power of 3 kW at 120V. Calculate:

i) Total armature current coming out from the brush
ii) Cunent in each annature conductor
iii) Generated EMF (E)

Explain the torque-slip characteristics of 3 phase induction motor. Show the condition
for which the marimum torque develops in the induction motor. Discuss the effect of
variation of rotor resistance on this maximum torque.

A 8-pole, 50 Hz, 3 phase induction motor develops a starting torque of 50 N-. The

rotor winding has an impedance of (0.8+j2) Q per phase. At what speed the motor
will develop ma:rimum torque and calculate the magnitude of maximum torque.

What do you trnderstand by double field revolving theory? Explain it with the help of
a neat diagram.

A ring of 30 cm mean diameter is made up of round iron rod 2.5 cm in diameter. At
one end, a saw cut of I mm wide is made through it. It is uniformly wound with 500
turns of wire. Calculate the current required by the exciting coil to produce a total flux
of 4 mWb. Take relative permeability of iron as 800. Neglect leakage and fringing.

*rl.*
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2. a)

,b)

3. a)

b)

b)

4. a)

b)

1. a)

5. a)

Explain the no-load and loaded operation of an Ideal tansformer. Prove that the net
magnetic flux in the core remains lonstant at any load.

A magnetic circuit consists of a circular iron core having mean length of l0cm and
cross-s.ectional area of 10.0mm2. The air gap is 2mm and ttre core has 600 turns of
winding. Calculate the magnitude of current to be passed through the winding to
produce air gap flux of I Telsa. Given p, = 4000.

Explain the working principle of a d.c. motor and derive the equation of Torque
developed by the arrnature of the d.e. motor.

A dc series motor with aqmature resistance of 0.06O, and field winding resistance of
0.040 is supplied by a 220Y source. If the motor draws 25A when rurming at
l200rpm, calculate the currerlt drawn by motor when running at 800 rpm.

Expla"in the Armature control method and field control method of speed control of DC
shunt motor.

A 4 pole dc shunt generator has armature and field winding resistance are of 0.2C) and

60C) respectively. The brush contact drop is tV per brush. The generator is delivering
apowerof 3KW atl20Y. Calculate:

i) Total armature current coming out from the brush

ii) Current in each armafure conductor

iii) Generated EMF(E)

Explain the armature reaction in a synchronous generator for resistive, inductive and

capacitive loading with necessary diagram

A-3phase, slip-ring, induction motor with star-connected rotor has an induced e.m.f.

of 120 volts between slip-rings at standstill with normal voltage applied to the stator.

The rotor winding has resistance per phase of 0.3 Ohm and standstill leakage

reactance per phase of 1.5 Ohm. Calculate the current/phase when running short-

circuited with 4% slip.

Explain the nature magnetic field created by signal phase induction motor with the

help of double field revolving theory and explain why single phase induction motor is

self starting

Write about the working principle of a signal stack stepper motor with neat diagram.

**t
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l. a) Explain the working principle of a single phase induction motor. What is the effect of
' air gap in the magnetic circuit? [5+3]

b) A cast steel ring has a circular cross section of 3cm in diameter and mean

circumference of 80cm. A lmm air-gap is cut in the ring which is wound with a coil of
600 turns. Estimate the current required to establish a flux of 0.75 mWb in the air-gap. t8]

Magnetization data:

H (AT/m) 200 400 600 800 1000 1200 1400 r600
B(T) 0.1 0.32 0.6 0.9 1.08 1.18 1.27 r.32

2. 2) Explain the transforrner on load and no load with the phasor diagram of resistive and

capacitive load.

b) Test data on a l-@,250/500V, 50Hz transformer are:

O.C. Test: 250V, lA, 80W (carried on L.V. Side)
S.C. Test: zOV,l2A,100W (carried on H.V. side)

Then draw the equivalent circuit referred to primary side and find out the output
power to obtain maximum efficiency at 0.9 lag p.f.

3. a) A 500-KVA,3-@,50H2 transformer has a voltage ratio (line voltage) of 3311lKV and

is delta/star connected. The resistances per phase are: High voltage 35f), low voltage

0.8760 and the iron loss is 3050W. Calculate the value of efficiency at full-load and

one-half of futlJoad respectively at 0.8 p.f.

b) Why the dc motor draws large current at starting? Justif it clearly and also describe
the working of 3-point dc motor starter.

4. a) A short shunt compound generator delivers a current of 80A to the load at 220V. The
' shunt field, series and armature winding resistances are l00f),0.050 and 0.lQ

respectively. Calculate tLe ernf gererated by the armature.

bl Draw and explain torque-slip characteristics of 3-O induction motor, showing clearly
V the starting torque, maximurrl tsrqlre md norrnal operating region.

5. a)_ A 208V, ffiHZ 4 pole, 3€ induction motor has a firll-speed of 1755 rpm.
' { Calculate: (i) asynchronous speed. (ii} fre slip and (iii) rotor frequency.

b) Write down the criteria for syncbronizing tw,o -?-@ alternators with the detail
explanation-

6. Write short notes on:

a) Capacitor starting of l$ induction motor
b) Armatr:re reaction in dc machine
e) Eddy current loss
d) Starting methods of synchronous motor

:1.** i
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/ Assume suitable data tf necessary.

1. State whether the following statements are true or false and justify them. [(1+3)x ]

a) Secondary of CT should not be kept open while the primary winding is energized.
b) DC series motor should always be started at no load.
c) Rotor core loss is often neglected in 3 phase induction motor.
d) Construction of auxiliary winding of I phase induotion motor is different from that of

the main winding.

Describe different types of losses on the transformer. Also derive the expression for
the maximum efficiency of the kansformer.

A 10 kVA, }OO14OOY,lOHZ,l phase, transformer gave the following test results:

OC test (tIV open): 200V 1.3A 12OW
SCtest(LV sort): 22V 30A 20OW . ,

Determine shunt and series branch parameters referred to Low Voltage Side and
hence draw equivalent circuit diagram also.

Explain working principle of DC generator in detail and hence derive the expression

A 200V, dc shunt motor drives a centrifugal pump where torque is propcirtional to the
squue of speed. The motor draw a current of 50A when running at 1000 rpm. What
value of resistance.must be inserted in the armature circuit to reduce the speed to
800 rpm. Given: Armature resistance (&) : 0.1Q and field winding resistance
(Rr) = 1000. t

What do you mean by excitation contol in syncbronous motor? How synchronous

A 8-pole, 50H2, 3-ph induction motor'develops a starting torque of 50N-m. ThL rotor
winding has an impedance of (0.8 + j4)O per phase..At what speed the motor will
develop mar<imum torque and calculate the magilitude cif ma:<imum torque.

Why single phase induction motor are not self starting? Explain any two starting
methods for single phase induction motor.

t8l
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b)

3- a)

b)

4. a)
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b) For the mag4etic circuit shown below, cal,pulate the value of current 'I' required to

Lrlven: :: ::i!.,. + - ;.

X - sectional area ofcore = 16 sq.cm
Air gap length (ig) : 0.06cm -

Mean.length of core (/") = 40cm
Relative permeability (p) : 6000

t8l

l:24
I

N2 J5oo

Nr :6000

6. a) Explain the operating principle of stepper motor and servo motor. t8]
b) Describe the Torque-slip characteristics of a three phase induction motor. Also

explain the effect ofrotor resistance on T-S characteristics. tSl
!k !t {.
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1. Justiff the following statements:

a) DC series motor should never be started on no-load.

It is not possible to operate star delta tansfonner in parallel with star-star or delta-
delta transformer.

Induction motor cannot develop torque when rotor mns at synchronous speed.

Salient pole alternators are suitable for low speed whereas cylindrical pole altemators
for high speed.

What is meant by an instnrment transformer? How they differ in principle of
operation from that of power transformer? Explain with suitable diagram and
mathematical expressions.

Two 1- phase transformers with equal number of tums have impendence of
(0.5 + j3)O and (0.6 + j10)A with respect to the secondary. If they operate in parallel,
determine how they will share total load of 100 kW at pf 0.8 lagging.

Explain with reason, the suitability of DC series, DC shunt and DC compound motors.
Identify suitable DC motor for the following application:

i) Electric traction ii) Vacuum cleaner
iii) Paper making iv) Shearing and punching

A long shunt compound generator has a shunt field winding of 1000 turns per pole,

series field winding of 4 tums per pole and resistance of 0.05Q. In order to obtain the
rated voltage both at no load and full load for operation as shunt generator, it is
necessary to increase filed current by 0.2A. The full load armature current of
compound generator is 80A. Calculate the diverter resistance connected in parallel of
series field to obtain flat compound operation.

What are hystersis and eddy current losses? What are their significance in the
operation of electic machine? Write down different methods to reduce them.

An iron ring of mean diameter 15cm and 10 sq-cm cross sectional area is wound with
200 tums of wire, There is an air gap of 2mm cut in the ring. For a flux density of
1 Wb/# and relative permeability of 500, find the exciting clurellt, the inductance

ilff'::':"'li'flio,", motor adjust its crrrre,nt with rhe changes in shaft load?

Explain the effect of tlpe of connection of stator winding of slip ring induction motor.

$xa)
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6. a)

b)

A 3-ph induction motor has a ratio of maximum torque to full load torque as 2.5:1.
Determine the ratio of actual starting torque to full load torque for star delta starting.
Also calculate full load slip. [Given: rotor resistance per phase : 0.4O and rotor
reactance per phase at stand still = 4OI

Explain two reaction theory of salient pole synchronous machines. Describe a method
of deterrrining direct and quadrature axis synchronous reactance of 3 phase
sSmchronous machine.

A 6.6 kV star connected, 3 phase synchronous motor works at constant voltage and
constant excitation. It's synchronous reactance is 2OQlphase, when the input is
100Kw and power factor is 0.8 leading. Find the power factor when the input is
increased to 1500kW.
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Identify various tlpes of losses in a transformer. Derive the condition for maximum
t8lefficiency of the transformer

A circular iron core with mean length of 100cm and cross-sectional area of 50mm2
has 500 tums winding on the core. Calculate the flux density in the core if 10A
current flows in the coil. Take Ir.:2000 for the iron core and neglect saturation. t8]

Describe the open circuit test and short circuit test for a single phase transformer. tSl

A 4.2KVllzOY, 50 Hz, l-phase transformer has following series parameters:

R1 : 1.4C), X1 :3.5O, R.z:0.04Ct,X2:0.1C). If the kansformer draws 500A current
on the secondary at rated terminal voltage, calculate voltage regulation at unity power
factor. t8l

Explain the operating principle of a dc generator. Derive the expression of induced
emf across generator terminals. t8]

A dc series motor with armature resistance of 0.060, and field winding resistance of
0.040 is supplied by a 220Y source. If the motor draws 25A when running at L200
rpm, calculate the current drawn by motor when running at 800 rpm. t8]

Justify why the dc motor draws large current at starting. Describe the working of a
t8l3-point dc motor starter.

A 500 KVA, 50 Hz, 11KV/400V, 3-ph transformer has delta/star connection.
Calculate the current drawn by the transformer from primary side when it delivers full
load at rated terminal voltage at 0.8 lagging p.f. Assume ideal transformer operation. t8]

Describe the torque speed characteristics of an induction motor. Discuss the effect of
rotor resistance and applied voltage on T-N characteristics of such motors. t8]

A 3-phase , 440V,50H2, 5-pole induction motor draws 50KW at 0.85 lagging p.f.
from the source when connected to rated supply. If rotor rotates at 950 rpm, calculate
(i) rotor loss and (ii) overall efficiency of the motor. The friction loss and stator loss

are 2 KW and 1.5 KW respectively at this running condition. t8l

Derive the expression for electrical power of salient pole synchronous machine. Show
the.power angle characteristics for such machines. t8]

A 3-phase star connected, 5 MVA, 11 KV synchronous generator has armature

resistance of 0.12O and synchronous reactance of.2Q per phase. Calculate voltage
regulation if the generator delivers full load at rated terminal voltage at 0.9 lagging
p.f. Also find out generator power factor at which the voltage regulation is zero. t8]

***
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'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five questions.
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l- a) Explain the utagnetic hysteresis and shoirhat energy spenr psr cr.cle per unit volume l
cqual to the area of hysteresis loop? ,lA|C,

i,; llle corc cf an electitriraguet is tuade oi;rn irou rod lctl diai::e(ei:, beui into a circle
of nrean diameter l0cm, a radial air gap:f lmm being left bei'veen the ends of the
rod. Calculate the riirect current needed in coii of 2000 turns uuifomrly spaced around
the core to produce a magnetic flux of 0.2nr u,b in the air gap- Assume that the

. relative pemreabilitl,of the iron is 150,

2. a) ExplainhorvrUfefficiencyofatransfornrer\:arieswithloadandde,-ivethecondition
il,r r ;r:i;(i riiJt:r :i-f icienc','.

b) A i phase 250/500 V, 50 Hz transfoi-nter ttr:e the follon'ing tesr results

opencircuit.test:250V,lA,80wonH'...Side'
Si:,:'l.c:r;:;ii t:si : l0Y, i23., 1,-rOW cn i..i/. Side

Calculate the:quiv.alent circuit pararnjifr and drarv the equi..'alenL cirurii reitrrei ic
lorv voltage side and high voltage side.

3- a) rdxplain the phenomenon of "building up-'of voltage in a dc shunt generator and ther-e

by state theconditions to be fulfilied forself excitation Atso e:<plain.the terms criticai
' 

" resistance and critical speed?

tT'.-it

nb)7'ac siiunt gerrerat,jr givcs'iriii'loati ouri)rit of i0 tiW ai a terirrilai vchage of 200V-
\-/ The armature and shunt field resistincei are 0,05C) and 50Q respectively. The iron

and friction los5es are 100W. Calculate (i) generated'emf (ii; copper Iosses (iii)
. efficiency,

4., {rdxplain rvhy the dc series nroto. cao hot be started rvithout some 4rechanical load?
u' -Also ciiscuss the armature control and iield control method for speed control oJ dc

shunt motor [2/
bVA220V, series nlotor is running at.a speed of 800 rpm and drarv 100A. Calculate at

Y-' what spbed the motor rvill run develoJring half the torque- Total resistance of the

armature and field is 0. 1O. Assume that the magnetic circuit is unsaturated.
-,-\

5. {3)- Explain rvhy the rotor cor_€ loss in a ttret: pha;e induction-motor is negligible-

.-!X6*ptuin tlre effect of .oio.'rdsistance on the torque slip iharacteristics of induction

ig.:r/

t- iti+ r

lsrLr

tEl, "
''' 

[8]

t8l

19y'

+_i -.} r

{g?' .,
rtt Z

ll/*

a:-j:i-:t)]

I i'-i:{:-.'

6_

i

l

I

il'

mqtor? .

37,.{xplain the rotor rheoStarq nreihod of si>eed contgol of slipring induction nioror with
neat circuit diagr_am and T-S characteristic.-:-

a) exptrin thc processof .yr"irro.,ir'lrrg rw,r 3 phase aliernltor with dark lamp method. .

b) Explain the starting method! o-[synchronous mo-toi? -
*a1
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{ Attenpt AA questions.
r' fnrisrrA in the margin indicate Full Marhs.y' Assume suitablb data if necessary.

.ty'Using resolution principle, prove that the hypotheses "If today is Tuesday then I will* have a test in Discretd Structure or Microprocessorr'. If my Microproeessor teacher is sick
then I will not have a test in Microprocessor." *d 'Toduy is Tuesday and my
Microprocessor teacher is sick." lead to the conclusion that 'I will have a test in Discrete
Structure".

2. Prove tbat 42 is irrational by giving a proof by contadiction. Draw the tableau for the* 
formula (TvS) + -Q where -. denotes the negation of variable, v denotes the disjunction
of variables and -+ is the symbol for implication.

State the contrapositive and inverse of the conditional statement, "If it snows tonight then
I will stay at home". Using mathematical induction technique, prove that the following
statement is true: 3+3*5+3+52+.....3*5n=3(5n*l-l)/4 whenever n is nonnegative integer.

Differentiate between a Finite State Machine and a Finite State Automation. Design a
Finite State Automata that accepts precisely those string over {a,b} that contains an even
no. of a's. Your design should include the proper definition of the Finite State Automata"
transition table and the transition diagram.

Consider the regular grammar G : (N, T, P, o) where N : set of non-terminal
symbols : {tr, C}, T = sel of terminal symbols : {a,b}, P is the set of production
rules = {o+bo, o+aC, C-+bC, C+b} and o being the starting symbol. Construct a non-
deterministic finite state automaton equivalent to given regular grammar. Use this non-
detenninistic finite state automaton to generate equivalent deterministic finite state

automaton.

Exam.

I

t

t8I

[s+3]

<1r

-:s,.

12+61

12+61

14+41

t8I

Is+3]

14+41

Find all the solutions ofthe recurrence relation:

a'n = 5on-r -6dn-, + 2n with initial conditions &o = I and a, = 4

'..{, Explain the Euler path and Euler circuit with the help of a diagram. State the necessary-- 
and the suffrcient conditions for Euler circuits and paths.

8.J Draw neat and clean graphs of: Cz (a cycle with 7 vertices), Ks (a complete graph with 5
- 

vertices), Qr (a 3 dimensional hypercube) and Ks,+ (complete bipartite graph). Use graph

coloring technique to color each of these graphs and state their respective chromatic

numbers.

Use Dijksta's algorithm to find the length of shortest path in the following weighted
gaph. Also highlight the shortest patlr/paths in the graph: t8l

7 e

3

a

4

c

10. Write short notes on:

l) Mocimum Flow Mincut Theorem
ii) HandshakingTheorem

6
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Year / Part II/il Time 3 hrs.

Suliject: . Structure (CTS51)

r' Candidates are required to give their answers in their oun words as far as practicable.
{ Attempt&lquestions.
'/ Thefigures in the margin indicate Full Marks.

suitable data if n,ecessary.

Use resolution to show the hypothesis "It is note raining or Sita has her umbrella," "Sita
does not have her umbrella or she does not get wet," and "It is raining or Sita does not get
wet" imply that *Sita does not get rvet."

rnathematical induction to show that

23 + ....+ n3: [n(n + l)/2]2

whenever n is a positive integer.

3, ,State the converse, contrapositive and inverse for the conditional statement, "I go to the
Vvueurt whenever it is a sunny summer day."

q./Vny is a tableau rnethod irnportant in propositional logic? Draw the tableau for the
V formula

<D = (pn-,q)+s

Where - denotes the negation of a variable, n denotes the conjunction of variables and

12+31

denotes the implication.

between Finite State Machines and Finite State Automata. Design a Finite
State Automata that accepts precisely those strings over {a, b} that contain an odd
nrunber of b's. Your design should include the proper definition of the finite-state
automation, transition table and the transition diagram. [2+6]

6. Consider the regular grammar G = CN, T, P, o) r,l'here N : Set of Non-Terminals :
I lg, A, B), T = Set of Terminals : {a, b} with productions.

}Ab*,o-+bB, A-+a,B-+aand starting symbol o. ,
Construct a Non-Deterministic Finite State Automata equivalent to the above given. 
regular grarnmiu and convert this into equivalent Deterministic Finite State Automata.

14+41

t8I

2.

t8l

t8l

13+

t3l

5.

l -liinaall solutions of the rectnrence relation

V dn=3an-r*2n

with initial condition ao:5.



/
/

,8.fiJse Dijkstra's algorithm to find the length of the shortest path between the vertices a and
v zin the weighted graph displayed below.

-\

i8l

is usually denoted by Ke)
graph coloring. What is the

l?+2+2+2)

lOlxplain the Hamiltonian path and Harniltonian circuit with the help of a diagram. State

\ ./ the necessary and sufficient conditions for Euler circuits and paths. How is Euler circuitv 
different from the Hamiltonian circuit? [3+2+2)

fi.Wny shogl notes on: [3+3+3]

z{;r{nineu""vgjt'Cuse:a and Cutverti ces

c) Application of trees

***

4
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Exam. Ilcgular
Level BE Full Marks 80

Programme BEX, BCT Pass Marks 32

Year / Part II/II Time 3 hrs.

Subject: - Discrete Structure (CT551)

{ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
/ The /igures in the margin indtcate Full Marks.y' Assume suitable data if necessary.

1. If P = F, Q = T, S : T, R: F, then find truth value of:

@ o (s+(Pnn1n((P +(Rve))ns)
b) ((PnQ)+) (Q^R)) + (svQ)

2. Using rules of inferences, show that the hypothesis "It is not rainy today and its hotter

f4.1 than yesterday", 'o'!Ve will go for movie only if it is rainy", "If we do not go for movie,
\y then we will go for shopping", and "If we go for shopping, then we will be home by

sunset" lead to the conclusion "We will be home by sunset". You are required to show
each steps and grve reasons for those steps before you come to desired conclusion from
the hypothesis. t8I

Prove by Mathematical Induction: t8]

1.2.3 + 2.3.4 + 3.A.5 +........ + n(n + 1) (n + 2) =n(n + l) (n + 2) (r+ 3) I 4

+4. Design a Finite State Machines (FSM) that performs binary serial addition. Define DFA

@ and \,DFA. Construct DFA that recognize the language o'The set of bit brings that do not,\'/ 
contdin three consecutive 0's. Show only necessary figures and state diagrams. 13iZ+f1

@v5. Define and differentiate between context-sensitive, context free and regular grarnmars

with suitable examples. Explain in short the role of regular expressions. 16+21

166. What do you understand by recurrence relation? Explain in brief. Derive and solve thev recurrence relation for Tower of Hanoi puz-zle. 12+61

@ "1. Is K3; graph a planar graph? Explain it with suitable reasons. 14+41

@ g. Define Regular and Bipartite graphs with suitable examples. t3+31

@ g. Define level and height of tree? What is full m-ary tree and balanced tree? 12+21

(A l0.State the handshaking theorem for the undirected graph and use it to prove the theoremY 
that an undirected graph has an even number of vertices of odd degree. 12+41

11. Write down the short notes on the following: 14+41

@ a) Maximum Flow Mincut Theorem
b) Graph Coloring

*'i!f

14+41

d



f t. . 37 TRIBHUVAN I.JNIVERSITY-

INSTITUTE OF ENGINEERING

Examination Control Division
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Exam. Nery Rack (2066 & Later Batch)
LeYel BE Full Marks 80

Programme BEX, BCT Pass Marks
Year / Part II/il Time 3 hrs.

*i.rt

- Discrete Structure

/, Candidates are required to give their answers in their own words as far as practicable.
{ Attempt 4!!questions.,/ Thefigures in the margin indicate Full Mar*s.
{ Assume suitable data if necessary.

l. Construct an argument using rules of inference to show that the t8l
hypotheses "Randy works hardr' *lf Randy works hard, then he is
a dull boy," and *lf Randy is a dull boy, then he will not get the
job" imply the conclusion "Randy will not get the job."

2. Use mathematical induction to show that' f +22+.... +n2=n(n+l)(2n+l)/6
whenever n is a positive integer.

'3. 
State the @nverse, contrapositive and inverse for the conditional
statement, "A positive integer is a prime only if it has no divisors
other than I and itself,'

4. Define satisfiable and unsatisfiable formulas. Draw the tableau for
the formula

'r" o=-((paq)vr)
whdre - denotes the negation of a variable, v denotes the
disjunction of variables and n denotes the conjunction of
variables.

[2+3]

t8l

t3I

5.. Define Finite State Machines. Design a Finite State Automata that
accepts precisely those strings over {a U1 that contain two
consecutive a's. Your design should include the proper definition
of the finite-state automaton, transition table and the ransition
diagram.

6, Consider the rcgular grammar G : (N, T, P, o) where N= Set of
Non-Terminals = {o, A, B}, T= Set of Terminals = {a, b} with
productions
o-t4 6-+bB, A-+bA, A-+aB, A-+b, A+a, B+b and starting
symbol o.
Constnrct a Non-Deterministic Finite State Automata equivalent to
the above given regular grammar and convert this into equivalent
Deternrinistic Finite State Auromata.

7' . Find all solutions of the recurrence relation
q:)41 * 2n

with initial condition ao=2.

12+61

14++1

J

t8l



t4

,- 1-..,:-. .. .i: -,:t-.,.-,,.

Use Dijkstra's algorithm to find the largth of the shortest path
berween the vertices a and z in the weighted graph displayed

e

z

9. Draw the figure for the complete graph with 5 vertices (This is
usually denoted by Ks). Define the term graph coloring and the
chromatic number of a graph in graph coloring. What is the
chromatic number of the complete Efaph Ks.

10. Construct an influence graph for the board members of a company
if the President can influence the Director of Research and
Development, the Director of, Marketing, and the Director of
Operations; the Director of Research and Development can
influence the Director of Operations; the Director of Marketing
can influence the Director of Operations; and no one can
influencc, or be influenced by, the Chief Financial Officer.

I I . How is Euler circuit different from the Hamiltonian circuit?
Explain

lZ.. Write short notes on
a) Spanning tree and its applications
b) Nctwork Flows
c) Regular graphs

++'*

c lt
3 0

a

7

12+2+2+21

t4l

[3+3+3'] ,

t3l

i

I

1

I

i
I

:

l

,

i

I

i
l
\
I

t

I

I

I

I
I

I
i
I
I

I

t
t:

1

!.;
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-INSTITUTF'. OF ENGINEERING

Examination Control Division
, j'' 2068 Bhadra

Exam. f,ssulx|,";:
Level BE FuIl Mhrks

Programme BEX,BCT Pass Marks 32

Year / Part II/il Time r'r" 3 hrs.' .

Subiect: - Discrete Stmcture :: ..., . ,:!,.1. 1,.-

/ Attempt 
"4llquestions../ Thefigures in the margin indicate Eail lWsrkt/ Assume suitable data dnecessary. 

-
I) Using rules of inferences, show that the hypotheses "lf you send me an e-mail message, then

I will finish writing the program," "lf you do not send me an e-mail message, then I will go
to sleep early," and "If I go to sleep early, then I will wake up feeling refrelhed" lead to the
conclusion "If I do not finish writing the program, then I will wakJ up feeling refreshed."
You are required to show each steps aqd give ieasons for those steps beiore you come to the
desired conclusion from the hypotheses. (8)

2) Use mathematical induction to prove that (S)
3 + 3 . 5 + 3 , 52 + ......+ 3 ' 5n = 3(5n*r - l) / 4
whenever n is a nonnegatiye number,

i; f.r" tlrat {2 is inational by giving a proof by contradiction. Draw the tableau for the
formula (TvS; + -Q where - denotes thenegation of a variable, V denotes the disjunction of
variables and * is the symbol for implicationl (5+3)

4) Design a finite-state automaton that accepts only those set of strings over {a, D} which starts
with baa. Precisely, only those strings which begin with baa shoutd be accepted and other
strings over {a, D} should be rejected. Your design should include the proper definition of the
finite-state automaton, transition table and the transition diagram. (3+2+3)

5) Discuss regular'expressions and regular languages in detail with suitable examples.' the different properties of regular languages.

6) Find all solutions ofthe recurrence relation
ar= Zan-t+ 3n' with initial conditlon &r = 5.

7) Use Dijksra's algorithm to find the lengh of the shortest path bbtween th6 vertices a and z in
the weighted graph displayed below. (8)

Explain
(4+4)

(8)

b 5

4

a

l0) Write short notes on: -
a) Eulerian graph
b) Hamiltonian graph
c) Spanning tree

z

2
3

10 e

8) Draw the figure fof the complete bipartite graph K3j and the cycle graph with 5 vertices
(This is usually denoted by Cs). What is the chromatic number of the drawn complete
bipartite graph K3,a and the cycle graph C5, p+2+2+2)

91-6161s the handshaking theorem,for theundirected graphend'itse it to prove'tlte-thedtem'&bt
. "an undirected graph has an even number of vertices of odd 'dCgree. :! (*t4)

. -i-.,1*;
ai

***

(4+3+3)
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Eram. Itcgrrlar' (2()66 .t Lltcr llrttclt)
Level BE f,'ullMarla 80

Programme BEX, BCT Pass Marks 32

Year / Part illtl Time 3'hrs.

Subject: - Discrete Sffucture (CT551)

r' Candidates arc required to give their answers in their own words as far as practicable.
{ Attempt All qilestions.
{ TheJigWes in the margin indicate Full Marks..
{ Assume suitable data if necessary.

,l Gonstnrct an argtrment using rules of inference.to show that the
hlpotheses "If it does not rain or if it is not foggy, then the
sailing race will be held and the lifesaving demonstration will. go
on,n "If the sai.ling race is held; then the hophy will be awarded,"
and ".Th.e trophy \ryas not awarded" imply the conclusion "ft

.' ffitd:'1!@,{Bg'!oq.uir€d to show eacl,r,slep amd girre rensrg. ns f,sr
those-strys hqforc.'you corne to the desired corrclueion frorn the
hSpotheses.

.2 Use rnathernatical induction to prove the inequality a < 2n for
all positive integers n.

@ Wt-rytableau method-is important in the proposifional logic? Draw the

: tableau forthc formuia s;et

O = {(pn-Q)+s, -QV-r, pAt}
wher€ - denotes the n€gation of a variable, v denotes the
disjunction of variableg n denotes the conjunction of variables
and -+ denotes the irnplication. i

Differenfiate bqrneen Deterministic Finite State Automata and 
,

Non-De,ten.ministtc Fii$te . State Autorflma.' Deslgn-a'?lutF$at6' '

Aitiofiffi'f,iat"sccepti:f,reeisely thore s*lngs 
-over 

{a, b} that
conuain an ev€n nurnber of a's. Your desigri should include the -
proper definition of the finite-state automato-n, transition table and r

the nansition diagram.

m Consider the regular\r with productions
gra,mmar defined by T={a, b}, N={o, C}

l8l

t8I

[2+6=8J

[2+6 = 8]

I

[4++=31

o+bo, o->aC, C+bC, C-+b and starting symbol o.
ConsEuet aNondeterrninistic Fintte State Automata equivaleirt to
the above givia rcgular grammar and convert this intoequ.ivalent
Deter_minigt.c Finite State Automata.

3
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E'i*d'a$. rs .htiom*ef.+Ss*eeueenee-*ee#ion
r|o-'7tln.-r - l6a"-z + l?ait* n4o

witlt initiat condition th: -2,8r = 0 and az = 5.

, .-. ,i ,,

Use Dijkstra's algorithm to find the l-ength of the shortest.path
betwe€n the vertices a and z in the weighted graph displayed
below.

./

d

,t8l

t!I

I

I

-1
i

!

I

3

-.1

i

4

a z

5 I

:

-a
I

2

c
g Orawthe figure forthe complete bipartite giaph &,: and the cyglc

Saph with 6 vertices (This i's usually denoted by Co)."What is the
chromatic number of the drawn complete bipartite graph IQ5 and

9' Detine a tree' and discuse its various properties as well as

app-tieations offiees.

l0 ltrrite short notes on: -
a) Eulerian graph
b) Max flow, min cuttheorpm
c) Planar and regular graphs

12+2+2+21

ll+2+4=71

[3+3+3=9J

i
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Levet BE FullMarks 80

Programme
BEL, BE& BCT
B.Aeri.BGE Pass lVlarks 32

Year /Pert II/u Time 3 hrs-

-Numerical Method

/ Candidates are required to grve their answers in their own words as far as practicable.
{ Attempt$ll questions.
r' The figures in the margin indicate Full Marlss.
I Assume suitable data if necessary.

l. Disouss the difference between Absolute error and Relative error with examples. t41

2. Derive Newton Raphson interative formula for'folving nonlinear equation, using Taylor
series. t4I

3. Using the Bisection metho4 find a real root of the equation f(x) = fx - ^i/iffi-*- correct

t8Iup to tbree decimal points.

4. Developpseudocode to solve a system of linear equations using Gauss Jordan method. t8I

5. Find the largest Eigen value and the corresponding Eigen vector of the following matrix
using ihe power method with an accuracy of 2 decimal points. t8I

6. Using appropriate Newton's Interpolation Techniques, estimate y(15) and y(85) from the
following data:

x l0 30 50 70 90
v 34 56 45 23 36

7. Fit the following data in to y = a + bfi t8I
x 500 r000 2000, 4000 6000
Y 0.20 0.33 0.38 0.4s 0.51

8. Write an algorithm to calculate the definite integral ff1*p* using composite simpson's

l/3 rule.

9. The distance tavelled by a vehicle at intervals of 2 minutes are given as follows:

Time(min): 2 4 6 I 10 12

Distance (km): 0.25 I 2.2 4 6.5 8.5

Evaluate the velocity and acceleration of the vehicle at t = 3 minutes.

10. Solve the following Uy K? method for x:0 (0.1) 0.2

$**$* y= 0 ; y(0)= 1,y'(0) = Idx' dx

ti :il
t8I

t4I

t6I

t8l

)



0

I

1l ' solve the Laplace equation un + uvv = 0 for the square mesh with borxrdary values as

shown in the figure-
tl0I

300 i

400

500

0 200

12. Derive Eulet's formula for solving initial value problem'

200

t4I

***

1
I

l::-

U6,

U3U2

Us

USUZ

I

4



13 I"RIBHI'IVAN UNIVE&SITY

INS]I]'UI E OF'- ENGINEERING

Examination Control Division
Programme

2071 Bhadra il/il Time

./ Candidates are required to give their answers in their own words as far as practicable.
{ Aaempt Allquestions.
r' Thefigures in the margin indicate Full Mai&s.y' Assume suitable data if necessary.

l. Create difference table from following data.

x 3.0 3.2 3.4 3.6 3.8
Y 0.4771 0.5051 0.5315 0.5563 0.s798

2. Use bisection method to find a real positive root of sinx = I "oo""t 
upto three decimal

x
places.

3. Write a pseudo.code to find a real root of a non-linear equation using Secant Method.

4. Solve the following linear equations using Gauss Elimination or Causs Jordan malrod
usrng partial pivoting.

2x+3y+22 = 2

10x+3y+42 = 16

3x+6y+z = 6

5. Find the largest eigen-value and thc corre,qpondrng eigen-vectorof the following matrix.

Exam.

Level BE
BEI-, BEX,
BC'T, BGE,

;j

L4t

t8t'

t4l

t8l

t8I

tsI

t6l

f i I ;l
lr o -4

6. Find the best fit curye in the form of y = a + bx + cxz using least square approxfumtion
from the followingdisoete data t8l

x r.0 1.5 2.0 2.5 3.0 3.5',, 4.0
v 1.1 1.3 1.6 2.0 2.7 3.4 4.t

7. Use Lagrange's Interpolation formula to find the value of y wtren x : 3.0, from the
followingtable. t8I

x 3.2 2.7 1.0 4.8 5.6
v 22.A t7.8 , 14.2 38.3 5t.7

8. Evaluate ['it*l*, for the function f(x) = e* + sin2x using composite Simpson's 3/8

formulataking step size h = 0.4.

o2 ol . using Gaussian 3 point formula.9. Evaluate J, ;U;;A 
uo^,6 vswo

10. Solve 1! =ti-*i using RK - 4 method, for y(0.4). (Given" y(0) = l, h = 0.2) v bg
dx y'+x'

ll.Using the finite difference method, find y(0.25), V(0.5) and y(0.75) satisfying the

differential equation xy" + Y = 0, subject to the boundary conditions y(0) : l, y(l):2.
12.SolvethePoissonequationu*,.*u,,:-8lxy,0<x<1,0<y<lgiventhatu(0,Y):0,

u(x, 0);0, u(l, y) = 100, u(x, l) : 100 and h: 1/3.

13**

t5l

t6I

Full Markr

Pass Marks

80

32

Year / Part 3 hrs.

[10]
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Exam. Nen'Back (2066 & Latcr tsatch)
BE Full Marks
BEL, BEX,
BCT, BGE,
B.Aeri.

Pass Marks 32

Year / Part II/II Time 3 hrs.

Sabject: - Numerical Method (5H55 3)

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

l. Find:a root of thb equation cos x = xe* using the regula-ialsi:method correct upto'frur
decimal places.

2. Derive Newton-Raphson iterative formula for solving nonJinear equation.

3. Define error. Discuss different types of errors in numerical computation.

4. Solve the following set of linear equations using LU factorization method.

x-3Y+l0z=3
-x + 4y +22:20
5x+2Y+z=-12

5. Use Gauss Seidel method to solve the following equations:

20.x+y-22=17
3x +20y -z= -18
2x-3y +202=25

6. The followingdataaretaken from the steam table.

Temp. oC 140 150 160 t70 180

Pressure ksflcm' 3.685 4.854 6.302 8.076 10.225

Fin! the pressure at the temperature T : 142"C and T : l75oC using Newton's
interpolation.

7. Derive expression for least square method of fitting a linear curve.

OR

Develop pseudocode to interpolate the given set of data using Langrange interpolation.

8. If 'x' is in cm and 't' is in time then find velocity and acceleration when t : 0.1 second.

t 0 0.1 o.2 0.3 0.4 0.5 0.6

x 30.r3 31.62 32.87 33.64 33.9s 33.81 33.24

9. Compute integration of the following function using Rogrberg integrati* [,#].
10. Using Euler's method find y(0.2) from following equation y' : x + y, y(0) : 0, take

h = 0.1.

t8l

t4l

l4l
l8l

t8l

t8l

t8l

I4l

t6l

l4l

I



: l.' ., . .. .,.- r,l ;,i.i. 11*,i,.;,;,, 1,.... ?1'.i\i:i;'''1r ! ':i'"' ':

lr 0l

h = 0.1)

12. Calculate the value of u(x, y) satisfying the Laplace equation Vzu = 0 at the interior points
of the square region with boundary conditions shown in figure below

3000 3000 3000

2000
li',1.: .,',,,.j:-1. i...';,,1t.':,1,..tir: ii,,' i.i:..'.

u1 u2

ri&:-i.'-.r,

u3 u4

3000

1000

,:i . ,;" ; " 2000',,'

0

500 0

***

1

!
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Exam. Re gular
Level BE Full Marks 80

Programme
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Subject: - Numerical Method (sH553)

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

'/ The figures in the margin indicate Full Marks.y' Assume suitable data if necessary.

' t. D6fine"enor.Explain different tlpes of errorsin numgrical'conipirtation. 
: ' t

2. Find a real root of the following equation correct to four decimals using False Position
method' 

e**_sinx_r:o
3. Discuss the limitations of Newton-Raphson method while finding a real root of a

non-linear equation-

4 Sorve the forrowing system "r*Ii:T;fi:::Ttorization method.

3x1+lY, +24=25
xt+2xz+44=25

5. Write an algorithm for solving a system of linear equations of 'N' unknowns using
Gauss-Jordan Method.

6. Find y at x = 8 from the following data using Natural Cubic Spline interpolation.

t6l

r6r

t4l

t8l_

7. Fit the following set of data to a curve of ttrem form y : a b*. Also evaluate y(7).

x 2 4 6 8 l0 t2
v 16.0 I t.l 8.7 6.4 4-7 2.6

8. Evaluate the following integral using Romberg method.

e* +sinx
dx

0
l+x2

9. Determine y'(l) and y''(l) from the following data.

x 0.5 1.0 I.5 2.0 2.5

v 6 J 2 1.2 0.8

10. Solve the following initial value problem for y(1.2) using the Runge-Kutta fourth order
method. t6l

Y" -3Y'+ Y: sin x; Y(l): 1.2; Y'(l) :0.5

t l. Writp an algorithm to solve two point boundary value problem using shooting method. t6]

t8l

t8I

t8I

t6I

t4l

2

I

x 3 5 7 9

v 3 2 3 I

' ,-: 'd , -'-'-rr. ir':r'r ..-w.'.'1.. -.. .'a
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12. Solve u** * uyy = 0 for the following square mesh with boundary conditions as shown in
figure below. ll0l

1510

I

3i
3535

:t**

U1

li U4
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2069 Bhadra

Exam. l{cl{ular' (20(r(r ct [,:rtcr ll:rlch)
Level BE Full Marks 80

Programme
BEL, BEX,
BCT. B. Aeri. Pass Marks 32

Year / Part II/II Time 3 hrs.

Subiegt: - Numerical Method (sHss3)

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

{ Assume suitable data dnecessary.

l. Generate forward difference table from the following data.

x I 2 3 4 5 6
f(x) 2 9 28 65 t26 217

14)

t4l

14+41

t8I

tl0I

-

2. Explain the mechanism of finding a real root of a non-liner equation using secant method.

3. Find a root of e* = 3x using bisection method and Newtons Rafihson method correct upto 3

decimal places.

4. Solve following system of linear equation using Gauss elimination method.

8. Derive the expression of Simpson's l/3 rule for inte$ation.

g. Evaluate: lror--'a* using 2-point Gauss Legendre method.

OR

x+2y+32=6
2x+Jy *52= l0
Zx-y * 3z= 4

5. Write Pseudo- code to solve a system of linear equations of 'N' dnknowns using
Gauss-Jordan method.

6. Use Lagrange method to find f(2.5) from the following data :

x I 2 4 5 7

f(x) I 1.4t4 1.732 2.00 2.6

7. Fit the following set of data to a curve of the form y : u eo* from the following observation by
least square method. t81

x I 2 3 4 5 6

v 5.5 6.5 9.4 15.2 30.6 49.8

t4)

t6l

I8l

t8l

r 2
Evaluate e dx using Romberg method correct up to 3 decimal places.-x

10. Solve: y" * xy' +y : 0; y(0) : 1; y'(0): 0 for x: 0(0."1)0.2 using the RK2 method.

I l. Solve the elliptic equation u** * )xx = 0 for the following square mesh with boundary conditions
as shown in figure below.

40

50

l0

20

,q

***

Ur lt2

tlr u

lt2l
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Examr: Resular
Level BE tr'ull Marks 80

Programme
BEL,BEX,
BCT. B.Apri. Pass Marks 32 ::,'

Year / Part u/II, " Time 3 hrs.

orrrrrr, . Nt *araal Marnooa _
/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
./ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. Findarealrootof x5-3x3- I =0correctuptofourdecimalplacesusingtheSecant
Method. t8l

2. Write a Pseudo-code to find a real root of a nm- linear equation using Bisection Method. t4]

3. Obtain the iteration formula of Secant method and explain its working procedure in
finding a root of a non linear equation. t4]

OR

Explain the workfuig principle gf the bisection method to find a real root of a non-linear
equation.

4. Solve the following set of linear equations using a suitable iterative method. t8l

2x+ytz-2w=-10
4x+22* w: 8 "

3x+2y*22:?
* + 3y *22-w =-5

5. Find the largest eigen value and corresponding eigen vector of the following matrix, using
powernlethod

[;i;l
6. Find the values of y at x = 1.6 and x : 4.8 from the following points rising Newton's

iiterpolation technique. t8l

x 1 2 3 4 5

v 4 7.5 4 8.5 9.6

7. Find a curve of the forrr y = ab* that fits the following set of observations using least

squafe method. l8l
x .. I 2 3 4 5

v t.2 2.5 6.2' 15.75 28.65

8. 'Ttre following table'giveg-tho;angle,inr4dians,(e) through,which a rotating rod has tumed

for various values of.,.:time,inl;,seconds",(t)..-r,'Fird.rthe angular velocity and angular

acceleration atl= 0.2.

t 0 0.2 o.4 0.6 0.8

e 0 0.t22 0.493 0.t23 2.022

t8l

[4],
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.'' : {r.,1

t6l

t6l

t10l

ii;i,'], , ,. 1.2 j:; :,1
g. Evaluate the integral I : J0og(xif1+gilZi)dx,us-ing 

Gaussian 2

n ,..---i- 'r';. 
o'2

tonnula.

oR"

.1 . :

point and

..:,-.i'..:-l' i i

1000

2000

3 poinl,;

. ,Writ, _qpseudo-co.dq,to,integrate agivenrfunction,i rithin givenlimits using Simpsolrls-3/8

rule.

10. Solve the differential equation, 
9I 

= 11+ *')y, within x < 0(0.2)0.a and y(0) : I using RK

4s order method.

ll.Solve the following boundary value problem using the finite difference method, by

dividing the interval into four sub-interyalr # = x + y,y(0) = y(1) = 0.

12. Solve the equation V2u:-10(x2 +f + 10) over a squaremeshwith sides x:0, Y:0,
x : 3,!:3 with u:0 on the borurdary and mesh length = I.

OR

Solve the elliptic equation uxx * uyy : 0 for the following squaxe mesh with the bouudary
values as shown.

0 500 1000 500 0

1000
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u? U8 u9

2000
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l
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INSTITUTE OF ENGINEERING

Examination Control Division
2072 Ashwin

Exam. Ilcgu l:t r'
LeveI BE Full Marks 80

Programme BEL, BEX, BCT Pass Marlc 32

Year / Prrt il/II Time 3 hrs.

Subiect: (D$sr)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Aaempt All questions.
/ Theligures in the margtn indicate Full Marks.y' Assume suttable data if necessary.

l. What is Bus? Explain Bus organization of microprocessor with diagram? Calculate the
memory handling capacity of the processor having address bus of 24 lines and data bus of
l6lines. tl+5+21

2. Explain the instruction format and data format of 8085 microprocessor. Explain different
addressing modes of 8085 microprocessor. [3+5J

3. Write a program in 8085 to calculate the number of ones in the upper nibble of ten 8-bit
numbers stored in a table. Store &e count of ones in a location just after the table. t8I

4. What is statement in an assembly language pro$am? Explain frequently used directives
with suitable example. 12+61

5, Wr,ite an assembly program to read a string from the user and display vowels and
consonants separately. t8l

6. What do you understand by address decoding? Explain with example how PROM
decoder is used in memory address decoding. 12+61

7. Explain different modes of paraltel data transfer. Explain briefly, what is PPI. 14+41

8. What is intemrpt? What is its importance in microprocessor? How intemrpts from
different peripherals can be handled u,ith single INTR pin in 8086 microprocessor?

ll+2+5JExplain.

9. What is register based and accumulator based architecture? Differentiate betu'een CISC
and R.ISC architecture? 12+61

10. Write short notes on: 12*41

a) DMA
b) INX, XTHL, MUL, JG

*+*

1



31 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072Magh

Subject: - Microprocessor (EX55l)

/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questions.
/ Thefigures in the margin indicate Full Marks;y' Assume suitable data if necessary.

l. Draw and explain the block diagram of a computer. Explain stared program concept. 14+41

2. rVhat is flag? Discuss about 8085 associated flags. Alone rn'ith suitable examples show
how these flags are affected by arithmetic and logical group of instructions. [+2+5]

3. Write a program for 8085 to generate multiplication table of a number stored at 8230H
and store the generated table starting at 8231H. For example, if location 8230H has
number 05H then store 05H at823l H, OAH at8232[l and so on. t8I

4. I)raw the internal architecture of 8086 microprocessor. Explain the function of each
register accessible to programnrer. t8I

5. Wri:te a program in 8086 to read a string
center of the screen.

apd display each rtord in a separate line in the

6. Draw the timing diagram of STA instruption? Calculate the time taken to execute the
following progftlm if T: I micro second. [5+3]
MVI A,OsH
ADI2OH
OUT 8OH
HLT

7. Design an interfacing circuit to interface pne 4 KBEPROM and two 2 KB R/W memory
for 8085 microprocessor. t8I

8. What is WT? How is it used to handle software and hardware intemrpts? Explain. 12+61

9. What is deadlock? What are the conditions for deadlock to occur? Write down the
features of DSP chip. [1+3+4]

10. Write short notes on: l4x2l
a) RS 232

b) Two pass assembler
**!t

t8l

,

Exam. Nor llacli 12(l(r(r & [.:rtcr Ilatch)
Level BE Full Marlc 80

Programme BEL, BEX, BCT Pass lllarks 32

Year / Part II/u Time 3 hrs.
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3I TRJBHUVAN UNIVERSITY

nisrtrurE oF ENGINEERINc

EJramination Control Division
2071 Bhadra

Exam. l{cgul:u' / []:rcli
Level BE FuIl Marks 80

Programme
BEL, BEX,
BCT

Pass Marks 32

Year / Part u/II Time 3 hrs.

(EXssr)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4ll questions. :

{ TheJigures in the margin indicate Full Marls.y' Assume suitable data ifnecessary.

.lr.Explun the r,nicroprocessor based system showing the bus organization. Explain the6'' processing cycle of a stored program computer.

{!,xptun briefly the programmer's model of 8085 micoprocessor.

l/Wltea progftrm for 8085 to add the upper and lower nibble of ten 8 bit words stored in a\-/ table that starts from location 8820H. Store the separate results in locations just after the
table. 

i

jr/Vn"t do you mean by addressing mode? Explain the addressing modes of 8086 with
example.

5. Write an assunbly language prosam to read a text from keyboard, convert the text into
uppercase and display on the cleared screen.

6, Draw and explain the bus timing for OUT 42H instruction of 8085 microprocessor.

the address decoding circuit to interface two RAM memory block each of 8 KB at
address COOOH.

;frxptain howhardware intemrpt is processed in 8086 microprocessor.

9. What do you mean by parallelism? Write and explain the features of a typical operating
system.

I tO)affe short notes on:

- u)-.f,(s 232 Standard

O), 
Pro8rammable Peripheral Interface

*ri*

14+41

t8I

[3+s]

t8l

t8l

t8l

t8I

t8I

t8l

$x?l
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INSTITUTE OF ENGINEERING
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2$71Magh

Exam. Ncrr li:tcl' (206(r.t L:ttct' li:rtch)
Level BE Full Marls trf0

Programme
BEL, BEX,
BCT

Paca MarIG 32

Year / Part II/II Time 3 hrs.

Subject: - Microprocessors (EXS 5 1)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

1. Define instruction cycle and machine cycle. Explain briefly the
cycle of Von Neumann machine.

2. Draw the internal architecture of 8085 microprocessor and explain each

3. Write an assembly language program for 8085. Tablel contains 16
transfer data which have number of ls greater than 3,'from tablel to
store FFH in table2.

4. What is statement in assembly language programming? Explain
directives with examples.

5. Write a program to read a string and display only the alphabetic
in a clear screen.

6. Draw timing diagram of instruction LDA 2080H. Calculate the time
this instruction if the crystal frequency is 6 MHZ.

7. Determine the capacity of devices in the following memory. range.

Range Device
0000-IFFF ROM
2000-3FFF RAMl

Design an interfacing circuit to interface above memory
microprocessor.

8. Define Internrpt Service Routine QSR) and Interrupt Vector Table
to type 4 intemrpt of 8086.

9. What are the features of digital signal processors? Describe instruction
and process level parallelism.

10. Write short notes on:

a) VO mapped and memory mapped I/O
b) DMA 

{.,r*

processing

of 8 bit data,
otherwise

used

from the sting

with 8085

Explain fype 0

thread level

14+47

t8I

16+21

12+67

t81

t8I

t8I

to execute

12+6)

12+61

Pxzl



t\l!
''. Frri r1 l-/t l' Y cl.t c'.tQ--',

2I TRIBHUVAN UNIVERSITY
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Exam. Itegullr
Level BE Full Marks 80

Programme
BEL, BEX,
BCT Pass Marks 32

Year / Part II/II Time 3 hrs.

S ubiect : - Microprocessor (EXssr)

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questions.
,/ Thefigures in the margin tndicate Full Marks.
r' Assume suitable data if necessary.

l. Define bus? Exp[ain differentrtypes of bus. Define,RTL. Write doyn the RTL for MQV
rr, r) in 8085'miciop.otLsror. 

' --

2. In how many ways 8085 instructions can be classified? Explain with examples. What is
the purpose of the branching instructions?

3. Write an assembly language program for 8085 to exchange the bits D6 and D2 of every
byte of a program. Suppose there are 200 bytes -in the program starting from memory
location 8090H.

4. Draw intemal block diagram of 8086. Explain Bus lnterface Unit.

5. Write an assembly language program for 8086 to a read string. Display each word in
separate lines in a cleared screen, count how many words are there and display the count.

6. Write the various machine cycle involved in LDA C030 stored at C050. Write the use of
following pins of 8085 microprocessor. ALE,IOfl\,I, READY, RD, ADo-ADz.

7. Explain the execution of instruction LDA 8B7FH with the help of timing diagram.

8. How intemrpt vector table is used in microprocessors to manage the intemrpt? Explain
how software and hardware intemrpts are used in E0S6 microprocessor in detail.

g. Write the conditions that may cause deadlock to arise. Explain Flynn's classification.

10. Write short notes on:

a) Hardwired and micro progam control unit
b) EXE and COM programs

14+41

16+21

t8I

Is+3]

t8I

[3+5]

t8l

[3+5]

14+4)

$xzl
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Level BE Full Marks 80

Programme
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Subject: - (EXssl)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt All questions.
r' Thefigures in the margin indicate Full Marles.
{ Assume suitable data if necessary.

l. Differentiate between Hardwired and Microprogrammed Confrol Unit used in
microprocessors? Write the fetch and execution cycle for LXI D,9050H instruction in
RTL specifications. Explain each step. 14+41

2. Write any three features of 8085 microprocessor. Explain the addressing modes of 8085
with example. [3+5]

3. Write an assembly language program in 8085 to divide a byte stored in memory location
9070 H by byte stored in 9071 H and store the remainder and quotient at 9072 H and
9073H respectively. t8I

4. Draw the firnctional block diagram of 8086 microprocessor and explain each block. t8l

5. Write a program for 8086 to find the largest and smallest value from a list of ten 16 bit
data and store the result in maxval and minval variables. t8l

6. What do you mean by serial interface? Differentiate between synchronous and
asynchronous serial interlacing. Describe how we can use RS-232 standard to transfer
data from DTE to DCE and vice versa? [l+3+4]

?. Design the address decoding interface of an input port and output port for 8085 at 8l H
and 82 H address. Use block decoder. t8I

8. Difbrentiate Maskable and Non-Maskable intemrpt. Write the general sequence to be

followed when intemrpt occurs. [2+67

9. Write down the difference of RISC and CISC computers. t8l

10. Write short notes on: lZxal

a) Serial and parallel interface
b) Programmable peripheral interface

***
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Exam. Ilegtrl:rr (21166 ct I-atcr ll:rtch)
Level BE Full IVIarls 80

Programme
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BCT Pass Markg 32

Year / Part II/tr Time 3 hrs.

{ Candidates are required to give their answers in their own words as far as practicible.
{ Attempt Allquestioru.
{ Thetigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

V Define microprocessor based systgm. Explain the various components of a
microprocessor based system including the bus structure. 12+61

, Compare CALL and RET instnrctions with PUSH and POP instructions for 8085. ..- 
Illustate their usages with appropriate examples. 14+41

3. Write a program to convert ten BCD numbers stored at 4350H to binary and store the

t8lresult at436oH.

, Draw the intemal architecture of the 8086 microprocessor. Differentiate between EXE
and COM progr:ams. 14+41,

5. Write a program in 8086 to convert the vowels to uppercase from a string entered by the
user and display the converted string in a new line. Also count the number of uppercase
letters in the converted string and display the count in a new line. t8I

$r Define synchronous and asynchronous bus. Draw and explain the timing diagram
of LXI B 1234H. [3+5]

J/ lnterface two 4K*8 ROM with 3:8 decoder at the address of your choice. Show the
. address map for each ROM and explain yoru circuit. tSI

8. Explain how the intemrpt vector table is used in 8086 microprocessor. Show the complete
instnrction execution sequ€nce when intemrpt service routine is called. [3+5]

9. What do you mean by parallelism? Explain the case of deadlock that may arise during
rfq-pryclss communication. What role does the operating system play in handling such

.deadlocks? 12+3+31

10. Write short notes on: (any trvo) pxal
a) Flags in 8086 microprocessor
b) Programmable intemrpt controller (PIC)
c) Instruction and machine cycles

*:t rfr

l0
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*y

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ Thefigures in the'margin indicate Full Marks
/ Assume suitable data if necessary.

" 
,ru LJ ,tYcYSJUr/

What do you mdan by storedprogranr,concep8 Explain the
program computer,

directivesjiru

' ,t\.

orocessinc cvcle of.,.:
,J1i

stored

12+6)

2. Draw the block diagram of 80t5 microprocessor and explairi each i.4 Uri"ny. t8l\/ e ----- -r' 
r

3) Write a program in'8085 to transfer 8-bit number from one tablb il other by setting bit D5, if
1 ttre number is tess than 80H else transferihe number by rcsetting bit D6. , , tEl

, *4/ What do you mean by directives and instructions? Explain the S-equenlly used

.r ' assembly language programming. [2+6]

5. Write a program in 8086 to read a string and count the number of vowels,
,. Rumerals and other characters and display the count.

.6._ What do you meqn by sSmchronous and asynchronous bus? Draw the bus timing diagram

- for LXI P, 7492H which is stored in storpd in memory location 8200H.
I '..

1. )V-!a1ao 
you.Jnean by unique and non-uniQue addgess dccoding? Explain memory

VO along with an example.
mapped

i

consonarlts,

t,ff# 
J,,ffi:t nrocelsins different than polling? Explain how intemrpt processing is

W'hat do you nf1.by reat and pseudo-!ftftillolisfii?'Erptain Flynn's classification.

t8I

12+61.'-

[2+6]

8.

[2+6]

[3+5]

[4x2:8]

U I
10. Write short notes on

a) Stack memoryt/-
b) USART

: rFrt *

'n
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)xam.' Reqular / Back
Level BE i Full NIarks

Programme

Year / Part Ii/II Time 3 ius

,D

I

I
I

l
I
I

I
I

I'

l.
I

.1.

2.
/

,y
rl+.

_i.

6.

-.].

Subiect: - Microprocessors

'/ Candidates are required to give their answers in their orvn rvords as far as practicable.
'/ Attentpt All questions.
'/ The figu'es in the margin tndicate f ull Marks.
/ Assume suitable data if necessary.

Whai t ; ;:.-;t!;1 !';? Explain different types of system buses. Compare 8085 and 8086
microprocessors system bus. 12+6+2)

What do you mean by an instruction? Explain different types of instructions in 8085 on
the basis of function and instnrction size r,vith suitable examples. , . , : j ;[2+8]

\Vhat is a flag? Describe stahrs and control flags of 8086 in brief. Expldili'hor, 20 bit
physical address is calculated from 16 bit logical address. Give sulrable examples. - [+5+4]
A set of three readings is stored in memory starting at 9040H. Write an asiernbly
lang,-rage program to sort the readings'in ascend.ing order. Store the smallesr value in
address 9054H and so on in higher addresses.." I i 0 j

\V:.ire an assenrbi,r' ianguage program to read r string from memory in data se'Erlel:i..

Change ai! ttre upper case lemers to lorver case and vice ','ersa. Dispiay the resuit on the

scieerr. [\ote: ASCIIcode forA=65.....2= 90. a= 9'1.....2=122) [ir)]
In E085, memory and VO read/write iristructions use extm machine cycle for memor,v ani
L.O.read ..vrite operation. Use the bus time diagram frlr IvIOV R,lv'I and out instructions to

-' [-i=j]
\Vhai is unique and non unique ad,iless decoding, explain with suitable examples.'Design
an'unique address decoding circuit using memory mapped VO interface to read'input
from port address FFF9H and output to port address FFFSH. [4+6]

Write short notes on: [2x-;1

b) RS :32

', b

i
i

i
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32Progrnnrnrc

Yenr / Par't II / II

I'as.s Marlis

Tirrre 3 hrs.

Subject: - M CCSSOTS

./ Crurdidates arc required to give their ansrvc'rs ilt tlteir oryn s,oids as far as practicable.
/ Atten?t 4il questiotts.

'/ T't;eJigures in the nmrgitr intlicare Full i!orks
./ l.ssruira suitable data if neces.s(,,'i;.

1,. Iiiplain horv instructions anrJ opcodcs are designcd irr nricroproccssor? What do you tlrealr
v tr',, rcgister tran.sfer larrguagc? What could be the rcgister transfu'r stflternents f.tr ADD B. 7

2. [i:<plain 15s fsllerviug instructions in 8085 in detail rvith exarnple
sltB B. DAD B, CPp 8285, XTFIT-, RST 5 ,

3. Write a progranr in 8085 to add all the nurnbers fro,n u table of 8-bit numbers whose higher
nibble virlue is greater dran 6 and store tlre l6 bit result.iust after the table. , . , : )

L \Vhat do 1;ou tn.an b;r adclressing motle? Explain different acldrcssinglrpclrs'oigOgO rvirj,'" e.,,.ample. i' z

5. Write a program in 8086 to rea<l a single digit number turC dis'llay the multiplicalion table
.- crf that nurnber as :

2 ,l 6 I l0 12 14 16 l8 20 if user crrterg digit i. .{-

Vi lrat dqr you uirdcrstand by sync:lrrunutrs bus tnd ilsyrr,.;lrrc,nous ilus? I)rarv arrtl cxplain thc
bus.tinring diagram wlren the in.structiorr r\Dl 341-l is execrrtcel. -. 71;

'l . $/rite dorvn different wavs of syuchrorriz.irrg peripht:rals rvitlr t:.ornpirlei-. lir:plain tlrc/ 
irrlernrpl prirc6siing mechairisrrr veitorerl an,l poilcct iirterirrpts. l-

8. U/r-ite silclrt notes orr
a) Stc.red prograrn concept
t ) Dynarrric Menrory r\llocation
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; 1101''

[2+81
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23 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
, 2066 Magh

Exam. Resular/3ack
Level BE Full Marks 80

Programme
BEL, BEX,
BCT Pass Marks 32

Year I Part filtl Time 3 hrs.

Mi

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

,/ Assume suitable data if necessary.

:

l. Explain,ttre features of automated calculator. Differentiate von-Nermtann and Harvard
architecturo.

2. What do you mean by instructions? How are instructions designed? Explain different

3. Write a program for 8085 to add corresponding data form twd table if the data from the first
table is smaller than the sccond table eise subract data of second table from the first table.

Store the result of each operation in the corresponding location of the third table. Assume
each table has ten eight bit data.

4. Draw the internal biock diagram of the 8086 rnicroprocessor. Explain the fimction of each

component
5. Write arr assembly language- program to calculate sum of the series 12 x 22 + 32 + 42 + "' up

to ten terms and display the result.
6. Wfr", a" V"" *raeistand by machine cycle? What are the operations that are performed by

microprocessor? fhaw and explain the timing diagram of STA 2050 instruction.
7. What is interrupt vector table? Explain polled and vectored internrpts.
8. Write short notes on:

b) RIsc 
+*{'

l3+71

[2+2+61

ll0I

tt0l

tl0l

Il+2+71
[4+61
[2x5=l0J

,,:;.a, _.-tr -!i 
ir,



23 TRIBI{U!'A}I UNTYERSITY

INSTITUTE OF ENGINEERING "

Examination Control Division
2065 Chaitral

Marks
Eram.
Level BE 80

Prcgrammg BEL, BEx,
BCT Pass Marks 32

Year / Part tr/tr Time 3 hrs.

Subied: - Microprocessors

'/ Candidates are required to give r,i.eir ansrvers in their or,vn words as far as practicable.
/ Attempt Atl questions.
'/ Thefi.gures in the margtn indicate FuIl Marks.
'/ Assume suitable data if necessary.

1. Differentiate microprocessors and microcontroilers. f empare 8085 and 8086

-,--\ microprocessors in terms of programming models and addressing techniques.

| 2. rWrite an assembly ianguage program to count no. of -ve element in a data block
t_-- containing 16 bytes of data; store the count at the end of the block if the count is greater

than 8 othenvise store 0.

3. What is flag? Descibe the condition flags and controi flags of 8086 briefly.rExpiain ho#

jt. W-rite an assembly language program to eet a string rrp"t; count no.,of vorvels and
dispiay message 'even vowels' on the screen on the Screen if ihe count is even othenvise
display'odd vcwels'. | ,

.{.n instruction is stored at megnory iocation as follorvs:

ivlemory Location I{ex Cocie

2050
205 i
?052

3A (opcode)
80

20

This instruction. loads the content gf menorir locatioir 2080 j+to acclrmulator. Dra-.v
timing diagram of this instruction

6. Present a complete plan to use 2 RA-r\I chips of i6 iG each wirh 8085 microprocessor- [E]

,{orv processor handles intemrpt? Describe b.i..iiy hardrvare and software intemrpts with
example of each.

S. Drar,v a simpie block diagram of RISC and CISC archiiectures anci ciescribe merits and

dernerirc of RISC and CISC computers.

9. \!-hat is Aslnchronous Communication? Describe RS-232A rbr seial comm'.mication.

10. Write short notes on:

b) lvlemori,, mapped VO and VO mapoed i/o

' *xi'

L8l

L?+61

[8]

'\i/

i8l

t8j

t8l

[2+61



23 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING
i

Exainination Control Division
2064 Shrawan

Exam. Baek
Level BE Full Marks 80

Programme
BEL, BEX,
BCT

Pass Marks 32

Year / Part il/il Time 3 hrs.

Sabject: - Microprocessors

/ Candidates are required to give their answers in their own r,vords as far as practicable.

'/ Attempt All questions.

'/ Thefi,gures in the margin indicate FuU IVIarks.
./ Assume suitable data if necessary.

1. Drarv the block diagram of 8085 microprocessor and explain different biocks. [10]

2. \\rhat is the purpose of the branching instructions? List out all the branching instnrctions
in 8085 and explain each with example. [2+8]

3. What do you mean by statements in assembly language programming? Explain different
directives used in assembly language programming. - .... t2t8]

4. Write a program to transfEr eight-bit numbers from 9080H to 9090H if tiii n, is I and D:
is 0. Otherwise transfer data by changing bit Dz and Do froi.n;l'to 0 or Oto 1. Assume
there are ten numbers. : ' . t10l

Write a program to generate multiplication table of five numbers stored in memory as

array, store the result and display in following format.

5 10 1 5 202530 35 4045 50 .-

369t215182t242730 r

L

I
I

I)

6. What is unique and non unique address decoding, explain with suitable example. Design
an address decoding circuit to interface an input device with eight input switches and a
LED output device at 41H and 42H respectively.

7. Explain horv intemrpt is processed in microprocessor systems. Differentiate benveen
vectored and polled intemrpts.

8. Write shot notes on:

a) RS232 & RS423
b) RISC and CISC

***

[10]

[4+6]

Is+5]

[2x5]

I

I

-!



23 TRIBI{UVAN lAIIVERSITY

N{STITUTE OF ENGINEERING

Examination Control Division
2064 Poush

Exam. Resular/Back
Level BE i Full I{arks 8C

32Programme
BEL, BEX.
BCT Pass Marks

Year / Part II/tr iTime 3 hrs.

Subject: - Microprocessors

,/ Candida:es are required to give their ansrvers in their orm w'ords as far as practicable.
/ Attempt -4!!questtons.
'/ Thd figures in the margin indicate Full Marks.
/ Assume suitable data dnecessary.

1. Explain the instruction processing cycle of a microprocessor, instruction iormat and
instruction sheet. Write down the history in the development of the microprocessor. [6+4]

2. '*ihat do you understand by looping? How can we perform logping -in 808y . 
'

microprocessor, explain with example. Explain the mechanism . of creating loops in
creating delay loops of specified time. , . .! ' ,- 12+2+6)

3. There are tv;o tables Ti, T2 in memory having ten eight bit data in each.'Write a program
for 8065 to find the difference of the corresponding element of these rwo tables. Store the
result of each operation on th6.corresponding element of the third table. Remember that
the resuh should not be negative; it ihould be iT I - T2l. I I 0]

4. Write dorvn the assembiing linking and executrng process. Explain macro assembling,
one pass and rwcfpass assemblers [5+5]

5. Write down an assembly language program to read a string and count the no of vowels in
the string. Display the no of vowels in the string and the string without the vowels in it in
a clear screen rvith reverse attribute. 1: - [10]

6. What do you mean by address decoding? Differentiate berrveen UO mapped VO and

memory mapped VO. Design an address decoding circuit to interface trvd RAM blocks
and a ROful block each of 4 KB starting at address 4000H. 12+2+61

i. Explain the intemrpt processing operation for hardw'are and software in 8086

microprocessor. :

8. Write short notes on:

a) Types of memory
b) Digital Signal Processor

[1 0]

[2x5]

***

I



23 TRTBHUVAN I-INIVERSITY

INSTII'UTE OF ENGINEERING

Bxarninatisn Control Bivisicm
2A63 Kartik

Exam.
Level

Regular/Bacl<
BE Full &'Iarlis 80

Frogranrure
BEL, BEX,
BCT Pilss }vlarks 32

Year / Fart iI/II Tinle 3 hrs.

I

:
I

-l
I

!

-l
I

:

-Mi
,/ Czurdidates are required to give theii'answers in their orvn words as far as practicable.
'/ Attentpt All questions.

'/ The figures in the margin indicate Fuil Marks.
/ Assume suitable data if necessary.

l. Cornpare Harvard architecture rvith Von Netunan architecture. Explain rvhich architecture
8085 microprocessor uses and how. [7-l-3]

2- What do you nean by stack and subroutine? What is the purpose of stack in subroutine
call? Explain the concept of subroutine call and usage along with the changes in progrzun

execution sequence with a suitable example for 8085 rnicroprocessor. . . , : .) 
'. 

l3+2r'-51 '
3. What clo you understand by adclressiirg rnodes in microproqess6i? Explain all 

'the

addressing modes of 8086 rnicroprocessor with suitable exarnpl6 for each. - -

4. Write a program for 8085 to convert and copy the iower case ASCII codes ,o upp", 
"ur.fi'om membry location 9050H to 90A0I-I if.arry,'othenvise copy as they are. Assume there

are fifty codes in the source mer]lory. [Note: ASCII Code for A:65...2=9A, a:97...2:122]

5. Write an assentbly language program for 8086 to read a string, cqunt the number of
vowels in the string and display the string and its vowels count in a cle,ar screen.

[3-i-7J

6- What are the different rnachine cycli operations of 8085 rnicroprocessors? Write the bus

7. Wlrat do you understand by address decoding? Wirat are VO mapped VO and memory
mapped UO'/ Design an address riecoding circuit for interfacing trvo RAi\4 chips each o[
256 bytes at addless 5300H. L2+2+-6j

8- l,Vrite short noteS on: [2x5]
a) Vectoreci Intemrpt
t ) Dynarnic Memory Aliocation

,<*r.

I

.!

I

I

.!

ri

-l
I

I

[10.1

ll0i

-l
i
I

-,1
I

I

!

I
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T2 TRIBHUVAN I.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072 Ashwin

Exam. l{e gu la r
Level BE Full Marls EO

Programme BEL, BEX, BCT Pass Marks 32

Year / Part IIiII Time 3 hrs.

i

I

i

I
[.

S ubject: - Instrumentation I (EES 5 2)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Aaempt All questions.
r' AA questtons carry equal marlcs.
{ Assurne suttable data if necessary.

!--alf Distinguish between static and dynamic characteristic of a measurement system.

- 
Define the various parameter used to study these characteristics.

,b How an unknown inductance can be measured from Marwell's Bridge circuit and
Hay's Bridge eircuit. Why these different bridge circuits are used fbr measurement of
unknown inductance instead of using single Bridge circuit, Explain.

9-g)_pefine transducer with example. Explain the working principle of strain gatrge and
derive the expression for the gauge factor.

b) A barium titanate pickup has the dimensions of 5mmx5mmxl.25mm. The force
. '- acting on it is 5N. The^ charge sensitivity of barium titanate is l50pCA'{ and its

permittivity is l2.5xl0'' F/m. if the modulus of elasticity of barium titanate is
l2x l06lt{/m2, calculate the strain. Also calculate the charge and the capacitance.

3. a) Explain ideal characteristics of operation amplifier. AIso explain different application

-of 
operational amplifier in measurement system.

=-b) Sxplain how data can be hansferred by Optical Fiber Cable and write advantages of

-optical fi ber communication.

What are the advantages of inverted R-2R DAC over others DAC? Derive its output
expression for
R.2R DAC.

------b) ,What will be 6 bit successive approximation digital output of the analog input 6.127

-v if vn is 8v? .t I ooor

5. a) Explain the operating principle of electrical resonance type frequency meter in detail.

b) Show how the instrument transformers are used to measure high voltage and current.
And also explain why the secondary of current transformer should not be kept open
circuited while primary is energized. 

*d.!r

W



35 TRrBI.ruvAiiRiiNrvERSITY

IN STITUTE OF ENGINEERIT.'' G

Examination Control Division
2071 Magh

S ubject: - Instrumentation | 6n-s S Z1

,/ 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.

L a) Discuss the analog and digital measurement system with the help of their respective
block diagrams.

b) An ac bridge circuit is lvorking at 1000 Hz. Arm AB has 0.2 pF pure capacitance, arm

BC has 500 O pure resistance, arn'l CD contains an unknown impedance and arm DA
has 300 C) resistance in parallel with 0.1 pF capacitor. Find the constant of arm CD
considering it as a series circuit.

What is loading effect of a potentiometer? Show that the error will be maximum when
the slider of the potentiometer is at midpoint of the potentiometer.

Determine the thermoelectric sensitivity and emf developed in a thermocouple made
of copper antl constantan for a temperature of 50"C between its junction. Given that
thermo electric emf of copper and constantan against platenium are 7.4 pV/"C and

-34.4 pV/"C respectively.

Explain how the flow of fluid can be measured by using Hot Wire Anemometers. '

Prove that "Linear relationship between capacitance and separation distance between
two plates can be achieved by using differential arrangement".

Describe the constuuction and working of linear variable differential transtbrmer for
the measurement of displacement.

Show how can an R-2R ladder network be used to generate a binary weighted
sequence ofcurrent.

Highlight the advantages of optical fiber transmission over conventional data
transmission system.

What is an instrumentation amplifier? Derive the expression for its gain.

Explain the constructional detail and operating principle of a single phase induction
type energy meter.

A 3-bit DAC has a voltage range of (0 - 12)Y.Calculate the

tf fflill:iffi&
iii) exact range of the converter l

iv) percentage error

t6I

[10]

2- a)

t8I

b)

4

4

I

t

t8l

t8l

l
lc)

3. a)

b)

4. a)

b)

c)

5. a)

b)

t8I

t8l

t6l

t4I

t6l

Nerv llacli (20(r(r & Later lJatclr
Full Marks 80

32

3 hrs.Year lPart

Programme

Level

Exam.
BE

fi/il

BEt,, BEX,
Pass Marks

Time

**+
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22 TRIBHUVAN TINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. Itegular
Level BE FuIl Marks 80

Programme BEL, BEX,
BCT Pass Marks 32

Year / Part rtil Time 3 hrs.

Subject: - Instrumentation I

'/ Candidates are required to give their ansrvers in their own words as far as practicable.
/ Attenpt All questions.

'/ Thefigures in the margin indicate Full Marhs.,/ Assume suitable data if necessary.

l. a) Explain different component of measurement system with suitable examples.

b) A balanced AC bridge has the following constants

arm AB; R : 1000 O in parallel with C : 0,5 pF
armEC:R= 1000C2inserieswithC:0.5.If , ' .a :

arm CD: R:200 f) in series with L = 30 mH

Find the constant of arm CD. Express the result as a pure R in paratlel with pure C or L.

c) Using statistical analysis of random error of data measurement, explain how probable error in
measur€ment can be obtained.

2. a) Explain how can the response of capacitive transducer, which works on the principle of
variation of capacitance with displacement between two plates, be made linear. Also give the
se[sitivity of such an arrangement.

b) Explain ideal characteristics of operation amplifier. Also explain different application of
operational amplifier in measurement sfstem.

c) A piezo+lectric pressure transducer having sensitivity of 4 x 10-12 CN is connected to a
eharge amplifier, the gain being set to l0 mV/pc. The arnplifier output is connected to a ultra-
violet chart recorder whose sensitivity is set in such a way that the deflection of the chart
recorder due to a force of 400 N is 100 mm. Find the overall sensitivity of the device and the
sensitivity of the chart recorder.

3. a) Explain how analog to digital conversion can be obtained by using flash ADC.

b) State and explain NyquiSt criterion. Also explain the phenomenon of aliasing and the way to
eliminate it.

c) Consider a 6-bit digital to analog converter with a resistance of 20 KQ in MSB position. The
converter is designed with weighted resistive network. The reference voltage is 12 V. The
output of the resistive network is connected to an operational amplifier with a feedback
resistance of I 0 Kf). What is the analog output for a binary input of I 0l 0l I ?

4. a) Describe the construction and working of a single phase induction type energy meter. Show
that the total number of revolutions made by its disc during a particular time is proportional to
the enerry consumed.

b) Show how the instrument transformers are used to measure high voltage and current.

c) The basic step of a 9 bit DAC is t0.3 mV. If (000000000) represents 0 V, what O/P is
produce if the input is (l0ll0llll)? Write the advantages of R-2R ladder type DAC over
WRN type.

5. a) List out different types of frequency meter. Explain the cdnstructional detail and working
principle of any one of them to measure frequency.

b) What do you understand by cornmunication of data in an instrumentation system? Explain the
principle of optical fibre data communication system and highlight its advantages over
conventional data communication system.

*rl*

t4l

t6l

[4+21

t6I

t6I

t6l

s
t4l

t6I

141

I8I

t4l

[2+21

t8l

t8l
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22 IRIBHWAI.IUNTI'ERSITY. 
INSTITUTE OF ENGINEERING

Examination Control Iiivision .
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Eum. Ilegular (2066 ct Lirtcr Ilatclr)
Lcvel BE X'ulllflarks 80

Programme
BEL,BEX,
BCT Pass ltlarks 32

Year/Part II/II Time 3 hrs.

S ubject: - Instrumentation | @ESSZ)

r' Candidates arc r€quircd to give their answers in their own words as far as practicable.
/ AttemptAll questtons.
{ Thefigures in the tnargin indicate Full Marles.

,( Assume suitable data ifnecessary.

1. p) Distinguish between analog.and digital system of measurement.

9 A 0-150V voltneter has guaxanteed accuracy of lYo of full scale reading. The volt
measured by this instument is 75V and 37.5V. Calculate the possible percentage
error of both readings. Comment upon the result.

c) A balanced AC bridge has the following coruitants:
arm AB, R = 20000 in parallel with C = 0.04?pF
amr BC, R: I000Q in series with C = 0.47p,F
arm CD, unknownR
arm DA, C:0.5pF l

The frequehcy of oscillator is l000Hz. Find the constant of arm CD.

2. a) Obtain the balance equation for Hay's bridge and explain why it is most suitable for

!) Show how "Ioading effect'' causes a non linear relationship between the input and
output in a measurement made by a potentiometer. Also prove that the maximum
error occurs at the mid-point of the pot wire.

, c) A capacitive transducer is made up of two concentric cylindrical electrodes. The outer
diameter of the'i4ner electode is 4mm and the dielectric medium is air. The inner
diameter of m:e' outer electrode ii  .lmm. Calculate the dielectric stress when a
voltage of I00V is applied acnoss the electrode. Is it within safe limit? The length of
electode is 20mm. Calculate the change in capacitance if the electrode is moved
through a distance of2mm.

3. a) Describe the circuit of 3 amplifier configuration of an instrumentation amplifier. Alsov 
derive the expression for output voltage in terms of two input voltage.

b) h order to measure the sfrain in a cantilever beam, a single strain gauge of resistance

2KO and gauge factor 2 is mounted on the beam and connected to one arm of the
bridge circuit. The other arms of the bridge have a resistance of 2Kf) eaeh. Calc-ulate

the detector deflection for 1000 micro-strain if the detector Osensitivity is lOmm/pA
and its intemal resistance is: (i) 1004 Gi) 2000. the supplyto the bridge is lOV.

c) Explain how digitat to analog conversion can be achieved by using R-2R ladderv network DAC. Discuss its advantages over WRN type of DAC.

t6I

t4I

t6I

l6I

t6I

t4J

t6l

t4I

t6l

5



i
I

4. g) Describe in detail the successive approximation method of analog to digital (A/D)' convgrsion taking an example of 4-bit convert€r having full range of 5V and input of
3.215V.

l

b) An ll-bit ADC has conversion time of 20pS and full scale voltage of 10V. Find the
ma:<imum rate of change of input signal and maximum input frequency thal ttre
analog input signal may have in order that the converter can resolve the inp;rt signal
into 1l-bit number in a signal conversion.

c) What is data acquisition system? Explain the function and objective of each

component of an analog data acquisition system.

5. a) Explain the construction and working principle of a single phaqe electro.dynamometer
gpe of watfineter and derive the expression of deflection forboth ac and dc operation.

b) \[Aat do you understand by sanrple and hold circuit. Explain its functioning with the
help of circuit diagam and also discuss about its characteristics to define its
qpecification.

t6l

t4l

t6l

t8l

t8I
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22 TRIBHWANUMVERSITY

" INSTITUTE OF ENGINEERII{G

]Ixamination Control Division
2068 Bhadra.
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Exam. Rsgular
Level BE FUII Marks 80

Programme
BEL, BEX,
BCr Pass Marks 32

Year / Part u/II Time 3 hrs.

1. a)

b)

2. a)

Sabiect: - Instumentation I
'/ Candidates are required to give their answers in their own words as far as practicable.
/ Auempt any Five questions.
'/ Thefig;ures in the margin indicate.Full Marks.
/ Assume suttable data if necessctry.

Define measurement and measurement system. Also explain various types of errors
encountered in elechical measurement. t8]

The value of power consumed was determined by measuring current "I" flowing
through the resistance with an error of +1.5 percent and resistance "R" with an error
of +1 percent. Determine the maximum possible relative error to be expected on
meastring power "P" from formula P : I2R. t8]

The AC bridge shown in the figure is used to measure the unknown induction (I*) of
a coil having quality factor greater than 10. Show that L, : RzRlCl, when the bridge
is balanced. t8l

E
l

!

i

i

:

!

j

i

.t

I

,:.

t8l

t8l

l*

b) Explain how low-resistance can be measured with the help of ammeter-voltnneter
method.

3. a) Explain the working principle of curent t ansformer along with its connection in a' circuit. What will happen if the secondary circuit of the curre,nt transformer is open

circuited whilethe primary caries current? :lxplain.

b) The output,of,a potentiometer is to be read by a recorder of 10 KQ input resistance.

Non-linearity must be held to 1 percent. A family of poteniometers having a thennal

. rating of 5W and resistances ranging from 100f1 to 10,0000 in 100Q steps are

available. Choose, from this family,.the potentiometer that has the greatest possible

sensitivity and meets other requirements. What is the sensitivity if the potentiometer
are single turn (360') unit? t8l



4. a)

b)

5. a)

b)

6. a)

b)

Define piezo-resistive effect and gauge factor of a resistance strain gauge and derive

li0lthe expression for the gauge factor.

A barium titanate piezo-electric pick-up has dimensions of l}rrtmxl2mmx3mm and a
voltage sensitivity of 0.015 Vm/I{. Relative permittivity of barium titanate is 1400

aad modulus of elabticity of barium titanate is 10 x 1010 N/m2.If the force applied is
20N, determine (i) the output voltage (ii) charge sbnsitivity (iii) strain (iv) charge
generated (v) the capacitance of the pick up. i6l
Explain different applications of operational amplifier in measurement system. Also
show that if a d.c. voltage is applied to an integrator it will produce a ramp voltage. 18]

A. 6-bit DAC has 20 KO resistance in MSB position. The converter is designed with
weighted resistiye network. The reference voltage is 12V. The ouput of the resistive
network is connected to an operation amplifier with a feedback resistance of 5KQ.
What will be analog output for a binary input of 101101? t8l

Describe the conskuction detajls and working of a single phase electro-dynamometer
tlpe of wattmeter. Also derive the expression for deflection for ac operation. [10]

A 10 bit, 10V successive approximation ADC has 20pS conversion time. Find the
maximum rate of change of input signal and maximum input frequency. t6l

!N' **
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INSTITUTE OF ENGINEERING
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2067 Mangsir

Exam. Resular / Back
Level BE FuIl Marks 80

Programme
BEL, BEX,
BCT

Pass Marks 32

Year /Part II/II Time 3 hrs.

I

Subiect: - Instnrmentation I
,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Ftve questions. :

,/ Thefigures in the margin indicate Full Marks.
/ Assum.e suitable data if necessary. .

1. a)

b)

2. a)

b)

c)

3. a)

b)

4- a)

b)

c)

5. a)

Explain the firnction of different stages of measuring systeur with the help of block
diagram.

Explain the "Lobding effect" on the accuracy of resistance potentiometer transducer,
when used for the measurement of displacement.

What is an electrical tansducer? How can it be classified, explain with suitable
examples.

The value of resistance R was determined by measuring.current I flowing through the
resistance with an error of *1.5% and power loss in it lriith an etror of +lo/o.
Determine the maximum possible relative error to be expected in measuring
resistance R, calculated from the fomrulaR =PlIz.
"A precise instrument may not be accurate". Verify this statement with an appropriate
example.

Show that the sensitivity of a capacitive displacement transducer is non-linear when it
works on the principle of change in distance between plates. Explain its constructional
detail and working principle so as to obtain linear sensitivity.

A 6 bit DAC has a reference voltage of 9 volts if it uses:

i) R-2R ladder network
ii) Weighted resistive network

Find the minimum value of resistance in both cases such that the ouput current does
not exceed 10mA.

Obtain the balance equation for Maxwell Bridge for the measurement of inductance.
Why this bridge is not suitable for measuring high - Q coils and also explain how it is
modified to do so?

Explain with a suitable example, how analog to digital conversion is achieved by
using successive approximation ADC.

An 8 bit A/D converter has a ma:cimum supply voltage of 18 volts. Find:

i) What voltage change does LSB represe,nt?
ii) What voltage does 101011 represent?

Explain the operation of sample and hold circuit with its basic circuit and
characteristic wavefonn to illustrate its specifications. What is the purpose of using
sample and hold circuit in AID conversion system?

t8l

t8l

t8l

l4l

14)

t8l

I8l

t6l I

t6l

14

t8I
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I

I
I

I

b) Explain the working of an operational amplifier as:

D an integrator
ii) a differentiator

c) An'op-amp is used as an integrator to produce a ramp voltage of -l0V/ms. Design the
circuit for this.

6. a) What is a data acquisition system? What are the components of a digital DAS?
Explain the working of a multiplexer with 4 input, 2 conkol and 1 output sigral.

b) Write a short note on ship chart recorder.

c) Discuss the function of optical fiber communication link with the help of its block
diagram. List out the advantages of optical fiber communication over conventional
type of communication system.

***

t4l

t4l

l

t6l

t4l
.

t6l

(

I

I

(
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I

I
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1. a)

b)

c)

2- a)

b)

c)

3. a)

b)

Distinguish between static and dyndmic characteristics of a measurement system.
Define the various parameters used to study static characteristics of a measurement
system.

What is the differerite between accuracy and precision? Explain.

Repeated rheasurements of the voltage necessily to cause the breakdown of dielectric
gave following results: 38.9, 39.3; 38.6, 38.8, 39, 38.7, 39.4,39.7,38.4, 39, 39.1,39.1
arrd39.2 KV. Determine (i) average breakdown strength (ii) standard deviation of the
readings.

Explain one of the suitable tansducer used for measurement of linear displacement.

Obtain the balance equation for Maxwell's bridge and explain why it can not be used
for the measurement of inductance of a coil having high quality factor.

A capacitance transducer of two parallel plates of overlapping area 5xl0{m2 is
immersed in water. The capacitance has been found to be 9.5 pf. Calculate the

separation distance between the plates and the sensitivity S = $ of the bansducer,' ad.

Given reiative permitivity for water = 81 .

What is piezoeleckic transducer? What are the materials used in such tansducers?
Define voltage sensitivity, charge sensitivity and derive the expression for the output
voltage developed due to ppplied force.

The output relation for a thermister is given by

,t'+'l
R-Roe \' 'ol

Where, value of resistance is R at temp€rature ToK in ohms, fu is the resistance at a
reference temperature ToK in ohms, T is unknown temperature in "K. For To : 300"K,

B = 3420,.fu : lKQ and R = 2KQ. Calculate the value of T, find sensitivity, S - *6T
ofa given operating point

t6I

t6l

l4l

t6I

I6l

t4I

t4l

t6l

t6l

c) Select a potentiometer that has the greatest possible sensitivity.and meets the non-
linearity requirement of 2% ma,ximum from available potentiometers having a thermal

rating of 10 watts and resistance ranging from 200O to 5KO in steps of 50Q. The

output of potentiometer is to be measured with a device of 40000 input resistance.

Also determine the ma:rimum excitation voltage that can be employed with this
potentiometu.'

i



I
i

4. a)

b)

5' a)

b)

6' a)

b)

What are the charqz istics of an ideal operational arrplifier? Derive the expression
for closed loop gain - . operational aurplifier in inverting and non-inverting modes. t8]

Explain how optical fibre can be used for the data transmission. Mention its
advantages over other forms of data tansmission, t8l
Describe with the help of block diagram and flow chart, the method of conversion of
anirlog signal into digital one using successive approximation ADC. t8l
A 6-bit DAC has refere,nce voltage of l0V. Find the minimum value of resistance R
such that the output curent does not exceed l0 mA and also find the smallest value of
quantized current ifit uses t8l

0 R-2R ladder network
ii) weighted resistor network

Explain briefly the differeirt components of digital data acquisition system. t8l
What is recorder? Describe the components of magretic tape recorder. What are its
disadvantages? t8l

I

l

l

I

-]
I

1
I

t'l
I

i
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l. a) If u=(x-l)'-Jxy'+3y2,determineVsothatu* iv isananalytic functionofx+iy.

b) Define an analyic function. Express Cauchy Riemann equations u* = v, and

uy = -v* in Polar from'

2. a) Find the bilinear transformation which maps points zr=l,zz=i,zt=-L into the

points wr = i, w2 = -1, Wr = -i respectively.

rl+i
b) Evaluat" f,*'{*' +iy)dz along the path y = x2

3.a)Expressf(z)=#asLaurent,sseriesintheregionl<lzl.z.

b) Evalute f '*** d0 by contour integration method in complex plane.

4. a) Find z-transform of:

i) te-"|
ii) sinat

b) State and prove final value theorem for z- transform.

5. a) Find the inverse z-transfom of -2*-^.r:.5'=. by using partial fraction method.
(z-2)(z-3)

b) Solve difference equation *(I*2)-3x(k +l)+2x(k) = 4* for x(0) = 0 and x(l) : 1.

6. Derive one dimensional wave equation and obtain its solution.

7. Solve one dimensional heat'equation:

Ozu

*
ar
At

c' under the conditions:

i)u is not infinite as t -> oo

artt) A=0 forx=0andx:/

iii) u(x,O)=/x-x' fort= 0; between x =0 and x : /
8. a) Find Fourier integral representation of f(x) = e-*, X > 0 and hence evaluate

;. 
co_s(sx) 

OsJo s'+l

b) Find the Fourier cosine transforrn of f(x) - r-!*iand hence, by, Parseval's identity,

tsI

tsl

t5I

tsI

tsI

tsI

t5I

tsl

tsl

tsI

tt0l
[10]

tsl

9"

shown that f -l-^=dx = 1Jo (l+x,)" 4
***

tsI
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l. Determine the analytic function f(z): u + iv if u = log

2. State and prove Cauchy's integral formula.

3. Find the Taylor's series of f(z) = + about z= 3i.l-z

4.
z2dz'

*'+y'.

Evaluate the intesral:
.{"'

where C: lzl= 4, using residue theorem.
(z+l)(z+3)c

5. Define conformal mapping, showthat w =**\ is invariant to
ez+o

[ffi){m) =(ft)"(*)
6. Using contour integration, evaluate real integral:

.fco

I
-qo

x2dx

oE;Fx
7. Find the z-transform of x(z) = cosh t sinh t.

8. State and prove "final value theoremo' for the z-transform.

g. Find the inverse z-transform of x(z) = Z;h.
10. Using z-transform solve the dif;ference equation:

x(K + 2) + 6x(K + l) + 9x(K):2r' Xs: xy = 0.

11. Derive one-dirnensional heat equation.

12. Solve the wave equation for a tightly stretched string of length 'l' fixed at both ends if the
initial deflection in y(x, 0) : lx - x' and the initial velocity is zero.

13. Solve *.*= 0 under the conditions u(0, y) = u(1, y) = u(x, 0) = 0, u(x, a) = ,irf+')-oxz 2y' \l)
14. Derive the wave equation (vibrating of a sping).

15. Find the Fourier cosine transform of f(x) = s-lmlx and hence show rn" igqdy = as-nn.
i T'+F' ' 2P

16. Find the Fourier integral representation"of the function (x) : e-*, x > 0 with f(-x): (x).

Hence evaluate 
i ffiar.

*+*
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/' Candidates are required give their answers in their own words as far as practicable.
{ Attempt All questions;
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; l. a) Determinethe analytic function f(z):u* ivif u= l*y -f .

b). Find the linear transformation which maps the points z: 0, 1, o into the points

2. a) State and prove Cauchy's integral formula. '"' ' ' -[S]

tsl

t5I

tsl

tsl

\ { lr- 
"-:1r.,.1. j irr,, : :tij-:r-tt,

b) Evaluate
b2?

. .,1 ,,r; r. rr..r, |j,.,, . ,. .. iji;: ,i,tf,:;. l"dz 
where C is the circle lzl= 3. ' "

c (z-t)(z-2)
a

complex function3. a) Find the first four terms of the Taylor's series expansion of the

f h\= z+l 
about the centre z=2.

(z-3)(z-4)

b) Evaluat " L ai?.' 
=.dz 

where C is the circle lrl=1.' Lz(z-t)(z-2) " 2

OR

Evaluate f;'#,, d0 by contour integration in the complex plane.

4. Derive one dimensional heat equation ut = c2ur* and solve it completely.

5. Find all possible solution of Laplace equation uxx * uyy : 0. Using this, hence solve
uxx*uyy=0,undertheconditionsu(0,y):0,u(x,y):0wheny-+@andu(x,0):sinx.

6. a) . Find the z-transform of sin K0. Use it to find the z[aK sin K0].

b) If z[x(K)] -222-+3?!12, findthevalue ofx(Z'1andx(3).
l, 

-ll'\Z L)

7. a) Find the inverse z-transform of x(z) = , 31t {,2' I '
(z-3)'tr-z) by using inversion integral

method. '

b) Using z-transform solve the difference equation x(K + 2) - 4x(K + l) + 4x(K) : 2r
given that x(0) = 0, x(l) : 1.

8. a) Find the Fourier sine integral of the function f(x)'= ek and hence show that
@^

;rt'!ma'I dl.=1 e-K*. x > o. K> otoxl *P' 2

b) Find the Fourier sine transform of e-*, x 2 0 and hence show that

?xsinmx - fil----ox=1e-', m>0
t *'*l 2

*d.*

t5l

t10l

ll0l
t5I

t5I

tsl

tsl
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'., "-1,:::.',:;';,::;, 1.' a) ,Discuss the analog and digital measurernent systeln,with,{he-'help.of$rcixrtEqPegliV-9;r,.r
block diagrams.

b) An ac'bridge circuit is working at 1000 Hz. Arm AB has 0.2 pF pure capacitance;'i8i'Et

BC has 500 C) pure resistance, arm CD contains an unknown impedance and arm DA
has 300 C) resistance in parallel with 0.1 pF capacitor. Find the constant of arm CD
;.lilrirg it as a series circuit.

2. a) What is loading effect of a potentiometer? Show that the error will be maximum when
the slider of the potentiometer is at midpoint of the potentiorneter.

b) Determine the thermoelectric sensitivity and emf developed in a thermocouple made
of copper anil constantan for a temperature of 50"C between its junction. Given that
thermo electric emf of copper and constantan against platenium arc 7.4 pV/"C and

14.4 pV/'C respectively.

c) .Explain how the flow of fluid can be measured by using Hot Wire Anemometers. '

3. a) Prove that "Linear relationship between capacitance and separation distance between
two plates can be achieved by using differential arrangement".

b) Describe the construction and working of linear variable differential transformer for
the measurement of displacement.

4. a) Show how can an R-2R ladder network be used to generate a binary weighted
sequence ofcurrent.

b) Highlight the advantages of optical fiber transmission over conventional data
transmission system.

c) What is an instrumentation amplifier? Derive the expression for its gain.

5. a) Explain the constructional detail and operating principle of a single phase induction
type energy meter.

b) A 3-bit DAC has a voltage range of (0 - 12) V. Calculate the

D weight of LSB
ii) weight of MSB
iii) exact range of the converter
iv) percentage error

If now, the bit of the converter is increased to 6, show by how much amount the error
is increased or decreased? Justify your answer. :

*{.*

ii'.* ..j'r,.t ..r'.

t6l

t8l

[10]

t8l

t8l

.51

t4l

t4l

t4l

t6l

t8l

t8l
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1. Show ttrat u(x, y) : x2 + 2x! - y2 is a harmonic function and determine v(x, y) in such a
way that f(z)= u(x, y) + iv(x, y) is analytic. t5I

2. Define complex integral. State and prove Cauchy integral formula. t5I

OR

Obtain bilinear transformation which maps -i, o, i to -1, i, 1. t5l

3. Evaluate l^, * =dz 
where C is lzl= 3 using Cauchy's integral formula. t5Itc (s_t)(z_Z)

4. ObtaintheLaurentserieswhichrepresentsthefunction f(z) = . *=rr' 
^- 2<lzl<3. t5I(z+2)(z+3)

I

G5. Find the Laurent series of f(z) = about the point z: i.

tsl

t10l

t5I

tl0l
t5l

t5l

6. State and prove Taylor series of a function f(z).

7. Derive one dimensional wave equation u6 = c2up1 and solve it completely.

8. Solve one dimensional heat equatior, + ="'?'\ under the boundary condition $= O

&Axz'Ax
when x = 0 and x : L and initial condition u(x, 0) : x for 0 < x < L.

9. Fndztransform of (a) te-d and (b) sin at.

10. Find the inverse z-transform b\ z-4 ; (b) , z
'' (z-l)(z-2)' -' 

zz -32+2

I l. Obtain the Z transform of x(t) = (1 - "-"t), u > 0 and hence evaluate x(m) by using final
value theorem. t5I

12. Solve using z-transform the difference equation x(K + 2) + 2x(K + 1) + 3x(K) : 0. t5I

13. Find the Fourier sine transform of (x): e-*, x 2 0 and hence evaluate I, ,ffi*.
14. State and prove convolution theorem of Fourier transform.

tsI

tsl
***
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1. Define analytic function. Show that the function f(z) = \ "analytic 
except z: 0

2. Define complex integral. Evaluate J tog, dz;c:1,l=t
OR

Obtain a bilinear transformation which maps -i, 0, i to -1, i, L
d+i

3. Evaluate f-' ,*' +iy)dz along the path y: x.

4. Find the Taylor series of f(z) : * about the point z: i.
4+z

5. Evaluate the integrals by residue theorem !,ffu,

6. State Cauchy's Residue theorem and use it to evaluate

lrl:z
OR

| " =dz where c isJ. 3 + 4z+zz

Evaluate [^'" Ol 
= 

by contour integration in complex planeJo cos0+2 "

7. Derive the one dimensional wave equation.

tsl

t5l

tsI

tsI

tsl

tsl

tl0I

tl0I
tsI

tsI

tsl

t5I

8. A rod of length L has its ends A and B maintained at 0" and l00"respectively until steady
state prevails. If the changes are made by reducing the temperature of end B to 85o and
increasing that of end A to 15o, then find the temperature distribution in the rod at a
time t.

9. Find the z-transform of (i) e-ut sinwt (ii) cos at

l0.obtaininverseZ-transform ,t<il Offi, fiil ffi
11.Ifx(k):0 fork< 0 andZ{x(k)}:X(z) fork> 0thenprove thatZ {x(k+n)} :z"X(z)-*

n-l

Ir(k)z-k where o:0, 1,2....
k=s-

12. Solve the difference equation x (k+2) - 4x(k+t1 + 4x(k) = 0 with conditions,
x(0) = 0,x(l): I

13. Find the cosine transform of (x): s-,nX m > 0 show that 
r cos'r n -PB
Jo #=zB"

t5I

1- x2
14. Find the Fourier transform of g(x) = if-1 <x<1;

0,

if otherwise.

and hence use it to evaluate f (*":r*)cos(xi 2)dx

***

t5l
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{ All qaestions carry equal marks.y' Assume suitable dan dnecessary.

1. Determine the analytic function (z) = u(x,y) + iv(x,y) if u(x ,y)=-x24.

2. Define complex integal. Evaluate: {@+t)dz where C is the squaxe with vertices at z=,. ) Jr.
c

a,z: l,z: l+i and z = i.

oR'6

Fjnd linearfractional transformation mapping of: -2 r+ o,0 F+ !,r-1.J2'4

$t a) State Cauchy's integral formula and evaluate the integral

a
iscircle 14=;.

4-32
-t)(z-2)

where C

b) Obtain the Laur-ent series which represents the function f(z) = when
(l+22)(z+2)

Fl4.z.

4. a) Findthe Taylor's series expansion of(z) = + aboutthepoint z = i.
z'+4

b) Erraluate lgnzaz where C is a circle IA=ZAV Cauchy's residue theorem.

Evaluate f" =*,t"= 
d0 by contour integration in the complex plane.Jo 5-4cos0

$ Find the z-tansforms of, (i) cos h (at) sin (bt) (ii) n.(n-l); n: k

9 Findthe inverse r-tansforms of: (i) Z#, (liD @.fu
7. a) State and prove convolution theorem for z-transform.

b) Solve by using z-transform the difference equation x(k+2) + 2x(k+l) + 3xft) = I '

given that x(0) = 0 and x(l) = 2

OR

+



8. Solve
02u

* = Snirro that u = 0 as t-+o ur*rff as u= 0 at x = 0 and x = I.at-

9. 5op" 9'l**=Qwhich satisfies the condition u(0,y) = u(L,y): u(x,0) = 0 andAx' Ay'

*.,n=r[*).
OR

The diameter of a semi-circular plate of radius a is kept at OoC and the temperature at the
se,mi-circular boundary is u6. Find the steady state temperature in the plate.

10. Find the Fourier integral representation of the function f(x) = {, x } o with (-x) = (x).

Henceevaluate jH-
.0

11. Find the For:rier transform of:
(x) = 1-x2, lxl<I

xcosx-sulx
x3

.orId*.
2

0

t!tt

*
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-

La)

b)

.? ?)

b)

3. a)

b)

State necessary conditions for a function (z) to be analytic. Show that the ftnction
(z) : log z is analytic everywhere except at the origin.

Find the linear fractioiral kansformation that maps the points zt = -i, zz= 0 and z3 : i
into points wr = -1, w2: i, w: : I respectively

State and prove Cauchls integral formula. \.
Write the.statement of Cauchy's integral formula. Use it to evaluate the integral

#-*=;d z whereC is the circtelzl:?.
! (z-.t)(z-3)

Write the statement of Taylor's theorem. Find the Lar:rent series for the function
1

Kr): ,, _zr*z in the region I <lzl<2.

State Cauchy-residue theorem. Using it evaluate ,fry dz where C: lzl : 1.
Joo
co

-oR

evauate '[-9--4i by contour integration in the complex plane.
j 2+cos0 -- q--

4. a) Show that the Z-transform of cos k0 is

Z-transform of ak cos k0.

z(z-cos Use this result to find
z2 -2zcos9+l

^ Zzt +zts obtain the inverse Z-transforrn * 
AffiA,using 

partial fraction method.'

5. a) Solvethe difference equationx(k+ 2) -x(k+ l)+ 0.25xft) =u(k)where x(0): I
and x(1) = 2 andu(k) is unit step function.

bI S?t" and prove shifting theorern of z-transform

6.- Derive one-dimensional wavEequation goveming tansverse vibration of string and solve
- it ro-pletely.

-



I

I

I

't
I

i

1

:

I

7 Solve the one dineensional heat eouation 
L 

= "'At

a) u is not infinite as t -+6

b) 4=oforx=oandx=/and'Ax

6ru
}xz

i; u1x,O1 - lx -x2 fort : 0betweenx :0 and x : I
OR

The diameter of a semi circular plate of radius a is kept at OoC and temperature at the
semi circular boundary is ToC. Show that the steady temperature in the plate is given

byu(r, o) # t * (;)"' sin(2n-l)g

under the conditions:

.9. a) Find tttg Fourier cosine integral representation of the function
(x) = e -* (*, 0, k > 0) and hence show that

l#F.o=*"-* (x>o'K>o)
@

b) obtain Fourier sine transform of e-*, (x > 0) and hence evaluate 
i r ---*

***

1
I

i

I
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' Examination Control Division

2057 Mang:sir

Exam. Resular /Back
Level BE FulIMarks 80

Programme
BEL,BEX,
BCT Pass Marks 32

Year / Part fi 1fr, Time 3 hrs.

Subiect: - Applied Mathematics

'/ Candidates are required to give their answers in their own words as far as practicable.
r' Axempt any Six questions.
/ All questions carry equal marks.
/ Ai.ssume suitable data if necessary.

1. a) State Cauchy - Riemann equations in polar form. Show that f(z): sinz is analytic in
. the entire z-plane.

b) State and prove Cauchy's integral formula.

2. a) State Laurent series. Find Taylor series of f(z) = cosz aboat z: I .
4

Z?e"

G:e
b) Define pole of order m. Find the residue of (z) = at its pole.

-

3. a) Determine the Z-hansform of

. i) t2e-at

ii) e-'t coswt

b) State initial value theorem for Z-transfo rm. lf Z-tansform of a firnction is given by

x(z): #i:i-, determine x(0), x(1) antt x(2).

4. a) Find inverse Z- kansform of

i) i1z1: #, (by partial fraction method)

ii) x(z) : , '!2 - ^ (by inversion integral method)
z'+72+10

b) Solve the difference equation: x(k+2) -4xft+l) +4x(k) : 0 Where x(o) : 1 and
x(1) - g'

5. Derive one dimensional wave equation and obtain its solution.

6. Solve: *. *=0 subject to the conditions, u(o,y) = u(/,y): u(x,o) = 0, and
ax" N"

. (rnr)
u(x,a)=sml 

-1.\t):
7. Define convolution for Fourier,.transform. Verify convolution theor-em for

f(x) = g(x) : 
"-*' 

.

8. Maximize: z = xy * 3x2 subject to

x1 +:,2x2 S 10, x1 < 5, and xz.S 4;.x1, x2 ) 0

by using slrnplex triethod.

rF*t
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56 TRJBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Bxamination Control Division
2072 Ashwin

\

Exam. Itt'grr l:r r

Lcvel BE Full Marks 80

Programme BCT Pass ll{arks 32

Year / Part II/u Time 3 hrs.

- Data Structure and (crss2)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt AA questions.
r' Tlrcfigures in the margin tndicate Full Marks.
{ Assume suitable.data if necessary.

""---LJefine 
a data Structure? Explain the basic data structure operations. L4l

2. What is a stack? Write an algorithm to convert infix expression into postfix expression
using stack. ll+4I

*<.. Define a queue. Explain enqueue and dequeue operation in circuit queue. [+4]

;[., Differentiate static and dynamic implementation of list with suitable example. t6]

Define different types of linked list with suitable example. tsI
Write an algorithm creates a single linked list. tsl

\ ----\ 7, Do you think recursive firnction is slow? Compare recursive and non-recursive functions.-\-7 
Draw recursion tree for Tower of Hanoi assuming 4 disks. t1+2+5]

A" Create an AVL balanced tree for the set of data 10, 20,30, 35, 50, 70,40, 80, 60, 65 by- 
explaining each rotation rules used. t6]

-----q^ Construct B-tree of order 5 for the set of data C N G A H E K Q M F W L T ZD P R X Y S\. -. r , 
t6l

\ 
showing each steps.

, l0lDefine a radix sort with its algorithm. Trace the steps to sort the following set of data
merge sort:85,76,46,92,30,41andl2. [5+3]

ll.How a linear probing, quadratic probing and double hashing techniques are used to
resolve collision? Explain with suitable example t8l

12. Define an Omega and Theta notation with suitable example. t4I

() Explain a breadth first taversal in graph with suitable example. Explain Kruskal's
algorithm to find minimum spanning tree with suitable example. [5+5]

***

{I
I
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46 TRIBHI'VAN TINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Bhadra

Exam. Regular / Back
Level BE tr'ull Marks 80

Programme BCT Pass Marks 32

Year lPart u/I Time 3 hrs.

Subiect: - Data Stucture and Algorithm

/ Candidates are required to give their answers in their own words as far as practicable.
r' AuemptAll questions.
'/ Ihefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. Why data structures are needed? Write any data structure as ADT and write applications

[2+3+l]of stacks.

2. Convert the following expression to postfix and prefix: 12+21

(A+B)*C-(D-E)$(F+c)

3. Can you always insert an item into an empty queue? Explain with possible reasons and
example? Explain the advantages of dyn4mic implementation of stack and queue over
sequential storage to represent stack and queue. l3+2)

4. Write an algorithm to move one node to another place after a node in singly linear linked

i6llist.

5. Explain recursibn with its disadvantages? Draw the recursive tree diagram for the
fibonacci sequence :frb(5). [+1+3]

6. How can you compare either two sorting or two searching algorithms? Insert the
following sequence of data into an AVL tree. [+5]
89, 35, 15, g7, 6'1, 76, 3',1, 14,22,25

7. Create the heap stnrchre from the following sequence data: t11]

12,lO,l, L4,6,5, 8, 15, 3, g,7,4,11,13 and 2 into an erupty heap.

And sort them using heap sort.

8. Why tree balancing is required? Insert the following keys to a 5-way B-tree: tl+?l
3,7,9,23, 45, l, 5, 14,25,24,13, 11, 4, 19, 8, 31, 35, 10, 13, 12

g. What is clustering? Explain.any three collision resolving scherne with example if
applicable. What are the ilifferences betwee,n hashing and binary hee search? 12+6+2)

10. Explain the basic principle of quick sort andl write down its partition algorithm. Compare

.quick sort and merge sort. Trace the sorting steps in radix sort algorithm for the following
data: t3+2+51

l?, ll, 30, 2L, 25, 39, 36, 17, 29, lO, 2,6, 33,',/, g



'1
I

-

I 1. Write down the preorder, inorder and postorder traversal of the tree shown in the'i-rgure
below. I3l

12. What are the implernentation differences between round robin and Knrskal's algorithms?
Use Dijkstra's algorithm to find the shortest path from node A to other nodes given in the
graph. [1+5]

)
rc)
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46 TRIBHUVAN UNIVERSIry

INSTITUTE OF ENGINEERTNG

Examination Control Division
2066 .Testha

Exam.
Levcl

Programme BCT

Year / Part ilUt

BE

3 lrrs.

Back

Timc
Pass Marks

Full Marks 80

32

Subiect: - Data Structures and Algorithms

/ Candidates are required to give their answers in their own words as far as practicable.
/ Auempt 4!!guestions.
,/ Thefigures in lhe margin indicate Futt Marks.
/ Assume suitable data if necessary.

l. Write an algorithm for converting infix expression to postfix expression. Convert a given
infix expression: A + (B {' C - (D / E - F) * G ) * H into postfix expression showing stack
status after every step in tabular form. L4+4)

2. What are the demerits of.simple linear queue? Write an algorithm to insert and remove
data items for circular queue with the condition for queue full aii.l enrpti. Tiacc iorri
algorithm.with an example. 12+4+21

3. What are the tlpes of linked list? Discuss the consideration that has to be taken rvhile
' developing algorithm/program with a linked list. Why alias variables are dangerotrs irr a

linked list? Write an algorithm to delete the first node in a singly linked list. I I +4+ I+2]

1a.rffrhat are the types,of 'recursion? Write an algorithm for Tower of Hanoi (TOH) and
\f, illustrate an algorithm for 3 disks. [2+2+4]

5. Define AVL balance'tree and create AVL tree using AVL balancing algorithm for given
sequence ofdata 3,15,21,2,7,5,13, 10,8,4, 19,24, l. Show inorder traversal oftree
after each rotation clearly. 12+6)

6. Define a complete binary lree with an example. Writi an algorithm for insertion of a node
in binaiy tree. Write .the sequence of node in preorder, inorder and postorder traversal for
a given tree. .r [2+3+3]

7. Define internal and extemal sorting. Write an algorithm for quick sort and trace your
algorithmforagivensequenceofdata. 5,43,99,20,45,7,6,63,92,4. [+4+3]

8. Define Big 'O' notation and describe the' rules to determine the order of conrtnon
functions. Compare linear, quadratic, logarithmic, linear logarithmic order functions.
Compare the sequential search and binary search in terms of Big 'O' notation with an

t 1+3+2+2)example.

g. Define in-degree and out-degree in directed graph. Discusi the Depth First Traversal
(DFT) and Breadth-First Traversal (BFT) with suitable examples.' [2+6]

l?xal10. Write short notes on:

a) Almost Complete Binary Tree
b) Transitive Closure GraphI

fl
&.

fr-
B!.
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46 TRIBHUVA}'I UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Shrawan

Exam. RegularlBack
Level BE Full Marks 80

Programme BCT Pass Marks 32

Year / Part m/I Tlme 3 hrs.

Subject: - Data Strucnre and Algorithm

r' Candidates are required to give their answers in their own words as far as practicable.
r' Atempt All questions.
r' Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. What do you mean by abstact data type? Write an algorithm for enque and dequeue

[2+3+3]operations in a queue.

2. Define stack as an ADT? Convert the following infix expression onto prefix and post fix.[2+:+31

a) A+[B+C+(D+E)*F]/G
b) ((a+b) * c-(d- e) $ (f+ e)

3. What are linked list? Write an algorithm for inserting a node before a node and deleting a

node after a node in singly linked tist. : 12+3+3)

,t'Ajunction or a object calls itself', Explain this statement using the idea behind it. Give- recursive algorithm for Fibonacci series and TOH (tower of honoi). [3+2+3]

5. Give the rectusive searching algorithm for BST (Binary Search Tree). Create AVL tree
, using following data sets. [4+4]

14, 12,20, 18, 23, 4, 44, 64, 66

Show all the steps including rotation where ever needed clearly.

6. Define B-tree. Explain deletiou process in B-nee using approximate examples and also
discuss the efficiency ofmulti-wapee. t2+4+27

7. What is internal and extenral sorting? Write an algorithm for shell sort.. . . [2+6]

8.: What is collision? Explain any two methods of oollision resolution with reference to
hashing. [1+7]

9. Define directed undirected graph, sparning forest, minimum spanning trees. [2+3+3]

10. Explain Dijksta's algorithm for finding sortest path with the help of an algorithm. t8l
{.*rl.
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Examination Control Division
2064 Jestha

BCT Pass Marks 32

Time 3 hrs.

....Subject..-DataStructuresandA1gorithms

/ Candidates.are required to give their,answers in their own words ag: far as practicable..
/-AttemptAtlquesttoflS.":..,',..,,...',:...'..',]....:

l,

I

: :',.

,

1.. , Dgfine slagk,?s an RDT,.Write an afgoritlim for,evgluatingipostfix expression Evaluate a" , :

given poitfix expresdioni4 6; 4 + *'8 l4', in tabular florm showing stack after every.stepr.,, [2+3+3]
',,.,2. Wlrat are the applications of queue? Write an algorithm for linear queue where both the

head and tail pointer vary. Trace your algorithm with an example L2+4+21

3. Discuss the merits and demerits of contiguous list and linked list. Write algorithms to
insert and delete a node after a node in a singly linked list. [3+5]

4. What is mean by recursion tree? Write recursive and iterative algorithms for Fibonacci
number and compare and contrast the efficiency of fwo algorithms. Can every recursive
problem be solved iteratively? [2+5+1]

5. . Define B-tree and construct the B-tree for order 5 (i.e. M : 5) for given sequence of data
1,7.6,2,11,4,8,13,10,5,19,9,18,24,3,12,14,20,21,16.showing each steps. 12+6)

6. What are the types of rotations used in balancing an AVL tree? Discuss the rules for
deciding which tlpe of rotation to use to restore the balance in AVL tree. For a given
binary tree, construct an AVL tree showing its inorder traversal after every step. 12+2+4)

7. What are the conflicting efficiency considerations in various sorting methods? Compare
and contrast the efficiency of Bubble sort, Quick sort, [:sertion sort and Selection sort
algorithms with an example. 12+61

8. Define hashing and hash collision. How do you minimize the hash collision? Write an

l2+2+4)

9. Describe a strongly and weakly connected graph with suitabie examples. Write
algorithms for Depth-First and Breath-First topological sorting and trace your algorithms
for a given acyclic directed graph. [3+5]

10. Write short ndtes on:

a) Big'O'notation
b) Minimum cost spanning trees

lTxa)

m/r
Programme
Year / Part
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Exam. Regular / Bacli
Level BE FulI hl[*rks

Programme BCT Pass Marks
Year / Part m/i I'irne

80

32

3 hrs.

,/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attentpt fllquestions.,/ Thefigw'es in the margin indicate Full Mafks.
./ Assunte sttitable data if necessary.

l. What is circular queue? Write an algorithm to implement circular Queue with the
condition for the queue full and empty. t2+4+21

2. lVrite the merits and demerits of contiguous list and linked list. Discuss the
implernentation of stack array. 14+41

3. Write.recursive algorithm to convert prefix expression to post fix expression. Draw
recursion tree and transform the following prefix expression to postfix. [3+5]

a) +.$ABC*D**EFG
b) ++A-*$BCD/+EF*GH

4. ,Discuss the application of multiway search tree. Define B-tee. Using the insertion
algorithm of B tree. Create 3-order B tree for the given sequence of date. [3+2J-3]

8,14,2,15,3,1,12,6,5

5. Write an algorithm to search a record in a binary search tree. If you want to search in the
unsorted record in linear date structure, which searching algorithm *:ill you choose?
Discuss. [i--5]

6. What is doubly linked list and what are its features? Write the algoritiuns to rielete a
particularnode in iingly iintea fist. [1'+'i-:-c1

7. What do you mean by shortest path? Write the Dijkstra's algorithnl and explain the
algorithm with suitable example l?+3-'"3i

8. Explain the basic principle of radix sort. Trace tire sorting steps in quick sort and radix
sort. [3+5]

25,57,4g,37,72,92,g6,33

9. Define heap structure. Construct heap for these elements 2,8,6,1 ,10,15,3,72.1 1. Show the
steps clearly. [3l-5]

10. How the depth first search algorithm and breadth first search algoritlln are implemented?
Explain with suitable example [4+4]

***
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TNSTITUTE OF ENGINEEzuNG
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Exam RegularlBack
Level B.E Full Marks 80

Programme BCT Pass Marks 32

Year / Part III/I Time 3 hrs.

__ Subiect: - oglg Stry.t"tg_*a.41g_g1!lfrg_ __________. __.

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

'/ Attempt AII questions.
'/ Thefigures in the margtn indicate Full Marks.
,/ Assume suitable data if necessary.

1. Write an algorithm to delete a node before a node in singly and doubly linked list.

2. a) Define abstract data type. Write the algorithm of enque and deque operations in
circular queue.

b) Convert the following infix expression into prefix and postfix expression

i) a$b*c-d+e/f/(g+h)
ii) ((a +b) * c-(d- e) $ (f+e)

3. Discuss the efficiency of recursion. Draw the recursion tree for tower of Hanoi problem
for 5 disks. Shorv execution path according to TOH algorithm.

4. Define'AVL balance tee.
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[3+s]

' Is the given tree in figure is strictly binary tree? Give reason. What is the depth of the
given tree? Write the sequences of node in preorder, postorder and inorder traversal. l2+2+l+31

,,z^rr
,/"\ )' GC or/'

I
5. Define B-tree. Create AVL tree using AVL balancing algorithm for the given sequence of

data. 14, i2, 8, 18, 20,23,44,52. Show the steps of balancing clearly. 12+61

6. Write the algorithm of the quick sort including the steps of partition. Discuss the
complexity of this algorithm. . [5+3]

7. Define Big 'O' notation. Compare linear logarithmic, linear and quadratic order function.
Explain which elementary sorting algorithm (i.e. Bubble, Insertion, Selection) you choose
u'hen the input data is in almost sorted form.. t2+3+31

8. Write an algorithm of depth first iopological sorting. Create spanning tree using depth
first traversal method of given graph. Show the steps clearly. L4+4)

9. Define clustering in rehashing method. Is it possible to remove clustering by quadratic
probing? Explain. Outline an algorithm to delete a key from a hash table rvhen the linear
probing is used for inserting keys. 13+2+31

10. Write an algorithm for the searching in multiway search tree. t8l
* 'k 'l'
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