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. @) Give the reasons for the following in brief: [8]

1) Necessity of higher voltage for transmission of electric power.
ii) Advantage of 3-phase transmission and distribution

iif) Popularity of A.C. application in power system.

iv) Interconnecting of several generators in parallel

b) A transmission line conductor having a distance of 19 mm weighs 0.82 kg/m. The
span is 250 m. The wind pressure is 39 kg/m? of projected area and with ice coating of
12 mm. The ultimate strength of conductor is 8000 kg. Calculate the maximum sag if

the factor of safety is 2.5 and ice weighs 900 kg/m>. [8]
2. a) How are the faults in underground cables located? Describe one of the methods with
necessary figures. [6]
b) Why transposition is réquired in three-phase line with un-symmetrical spacing? [4]
c) Explain impedance protection scheme applied for the protection of transmission line. [6]

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 100MVA and 22 kV on the
generator side. Draw an impedance diagram with all the impedances marked in p.u.
The 3-¢ load (L) is 57 MVA, 0.6(lag) power factor at 10.45 kV. Lines L; and L,

have reactance of 48.4 Q) , 65.43 Q respectively. (8]
' T1- S T, ' .
| 1
= b
_ 1 |
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7 La.
G: SOTAVA 22 kv reactance 18%
T2 50 MVA 22/220 kV reactance 10%
Tt 40 MVA 220/11 kv reactance 6%
Ty 40 MVA 22/110 kV reactance 6.4%
Ta: 40 MVA 110/11 kv reactance 8%

A M: 66.5 MVA 10.45 kv reactance 8.5%

\—



b) Calculate the inductance and capacitance per phase per km of a three-phase
transmission line with bundle conductor as shown in figure below: Given that radius

of each conductor is 9 mm and the line is transposed. . (8]
; Oem ' .,‘;_m.,'_ _;_i‘ﬂ_;_
. émwAéa-' O ’ Ob’ : Pbasc O
’ * 16m "l 10m "

4. a) A 90MVA 11 kv 3-phase generator has a reactance of 25%. The Generator supplies 2
motors through transformers and transmission line as shown in figure below. The
transformer T1 is a 3-phase, 100 MVA, 10/132 kV, 6% reactance. The transformer T2
is composed of 3 single phase units each rated at 30 MVA, 66/10 kV with 5%
reactance. The connection of T1 and T2 are as shown in figure below. The motors are
rated at 50 MVA and 40 MVA both 10 kV and 20% reactance. Taking the generator
rating as base, draw reactance diagram and indicate the reactance in pu. The reactance
of the line is 100 ohms. Generator neutral is also grounded. [8]

—O

b) A 3-phase 220 kV, 50 Hz transmission line supply the power of 100 MW at power
factors of 0.8 lagging. If the line has following ABCD parameters. [8]

A B 0.9<0.01 B
C D 000114<90 0.9<0.001
Determine the following:

i) Sending end voltage

ii) No-load receiving end voltage

iii) Real and reactive power at sending at full load

iv) Real and reactive power loss in the line at full load
v) * Voltage regulation and line efficiency at full load

5. a) The loading on a distributor is shown in figure below. The distributor is a two-core
cable for which the resistance and reactance are 0.25Q and 0.125Q per km of cable
run respectively. What should be the voltage at the point A to maintain 400V at point

Do [6]
8 _.C . P
100m ] - 150m - - 150m
20A@ 20A@ 40A@
0.8 p.f (lag) 0.5 p.f(lag). unity p.f

2
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b) Use Guss Seidal Method to obtain unknowns for the following data set (all values are
in p.u) referring to the 3-bus, 3-line system as shown in figure below. Iterate only two
steps. The range of Q; is in between 0.01 p.u to 1 p.u. Assume each line to have series
impedance of 0.8+j0.2 p.u and a shunt admittance of 0.04 p-u. [10]

v
“B“S"Nﬂ‘ P TG . Ps ”52 ) vV [Bustype
1. |10 v [ 7 1.05+j0 Stack,
12 0.5 1.0 0 0 ? v _P;Q_vbus _
13 112 05 ] ? [11.02] PV bus
*kx -
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Candidates are required to give their answers in their own words as far as practicable.
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a) What are the advantages of HVDC over HVAC transmission line? Draw neat single

line diagram for representation of power system.

b) A transmission line has a span of 180 m between level supports. Line conductor has a
cross-sectional area of 1.2 cm and it weighs 1kg/m. Calculate the maximum sag in a
wind pressure of 33.5 kg/m” of the projected area of the ice covered line. The radial
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 4200 kg/cm?.

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

in cable.
a) What is skin effect and proximity effect in transi.ission line?

b) Derive an expression for inductance of transmission line with unsymmetrical spacing.

¢) A 220 KV, 50 Hz, 200 km long 3 phase line has its conductors at the corners of a
triangle with sides 6m, ¢ m and 12 m. The conductor radius 1.75 ¢m. Find the
capacitance per phase per km, charging current and total charging MVAR.

a) What do you understand by Surge Impedance Loading (SIL)?

b) Show base impedance in case of 3-phgse with 3-phase MVA and line to line voltage
as base quantities is same as that of phaSe voltage and per phase MV A base.

¢) A 12 km long 3-phase overhead line % livers 6 MW at 11 KV at power factor of 0.8
lagging. Line loss is 10% of the pow ;‘dehvered Line inductance is 1.2 mH per km

per phase. Calculate sending end voltgge and regulation.

a) Classify different types of bus in ugéd in load flow. Explain real power/frequency

balance with neat diagram.

b) What is primary and secondary distribution system?

c) The dc distributor is loaded as under: I, = 100 A, I, = 150 A, I3 = 200 A. The lengths
/; =200 m, /; = 150 m and /3= 100 m. The resistance of both conductors is 0.1Q2 /km.
The distributor supplies a distributed load of 1 A/m in addition to concentrated loads.

Find the voltage at points C, Dand Bif V4, =200 V.

Ia

5, =200m C L=150m p 2=100m

1 A/m

ATTTTI T ITT 'J,¢¢J,J,¢¢‘4.‘[4,J,-J,i,xq,xl

I, =100 A Izl= 150 A

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

b) Explain basic protection scheme for transformer.
* ok ok

I

[3=200A

[4+4]

(6]

[2+4]
[2+2]
[4]

(8]
(2]

[4]

(6]

[2+6]
[4]

(8]

(6]
(6]
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a)

b)

b)

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

An overhead transmission line at a river crossing is supported from two towers at
height of 25m and 75m above thé water level. The horizontal' distance between the
towers is 250m. If the required clearance between the conductor and the water,
midway between the tower is 45m and if both the towers are on the same side of the
point of maximum sag, find the st stringing tension in the conductor, the weight of the
conductor is 0.8 kg/m.

What is msuﬁmon resistance of a cable also show that it varies inversely to the length
of cable. P

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

) A 300 km, 132 kV 3-¢ overhead line has a total senes impedance of (52 + j200)Q2 per

P

b)

b)

phase and a total shunt admittance of j1.5 x 10 Siemen per phase. The line is
supplying 40 MVA at 0.8 pf lagging at 132 kV. Find sending end voltage, current,
power factor and power using nominal n-model.

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

A 220 kV, 50 Hz 200 km long 3-¢ transmission line has its conductor place in
horizontal configuration with spacing between adjacent conductor as: 6m, 6m and
12m. The conductor radius is 1.81 cm. Find the capacitance per phase per kilometer,
capacitive reactance per phase, charging current and total charging MV AR of the line.

Derive the basic load flow equation for a general “N” Bus interconnected power
system.

A DC distributor AB is fed from both ends. At feeding point A, the voltage is
maintained at 235 V and at B it is 240 V. The total length of the feeder is 200 meter
and loads are tapped as under in the figure. The resistance of one conductor is 0.4
Q/km. Calculate the currents in various section of the feeder, the minimum voltage
and the point at which it occurs in the system.

A ¢ D E E B
PR /l& —>le # ¢ |
IW L 50m l 50m 50m | 100m \\B

50A 60A 70A 80A

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

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

c)

Explain differential protection for a transformer.
%k ok

[10]
[1+3]

T[]

[4x2]
[6]

[10]

(6]

[10]

(6]
6]
[4]
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1. W generation, transmission and distribution components of a power systei
ith the help of single line diagram. , '

4

b) An overhead transmission line at a river crossing is supported from two towers at
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 water,
midway between the tower is 45m and if both the towers are on the same side of the
point of maximum sag, find the stringing tension in the conductor, the weight of the

conductor is 0.8 kg/m. 10
2. What is insulation resistance of a cable also show that it varies inversely to the length
of cable. [1+3]

ist out the advantages and aWon of per unit system in the power systery

analysis.

0

yA 300 km, 132 kV 3-¢ overhead line has a total series impedance of (52 + j200)Q2 per
/ phase and a total shunt admittance of j1.5 x 107 Siemen per phase. The line is
supplying 40 MVA at-0.8 pf lagging at 132 kV. Find sending end voltage, current,

poweg factor and power using nominal n-model.
iﬁ/j?x(he expression for inductance of a line due to internal flux linkage.
b

20 kV, 50 Hz 200 km long 3-¢ transmission line has its conductor place in
orizontal configuration with spacing between adjacent conductor as: 6m, 6m and
12m. The conductor radius is 1.81 cm. Find the capacitance per phase per kilometer,
capacitive reactance per phase, charging current and total charging MV AR of the line.

4. er the basic load flow equation for a general “N” Bus interconnected power

Stem.

<7 |

b distributor AB is fed from both ends. At feeding point A, the voltage is
aintained at 235 V and at B it is 240 V. The total length of the feeder is 200 meter

and loads are tapped as under in the figure. The resistance of one conductor is 0.4

Q/km. Calculate the currents in various section of the feeder, the minimum voltage

and the point at which it occurs in the system.

A C D E

- . " P

F

AR -
I/Wyso:n J’ 50m I; 50m [‘ T00m

_ 50A 60A 70A
5 Me different types of power system faults.

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

c), Explain differential protection for a transformer.

* ok ok
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Why ac system is more popular than dc system. Explain with mathematical expression.

A transmission line conductor having a diamctcr of 19.5 mm weighs 0.85 kg/m. The span
is 275 m, and wind pressuré of 39 kg/m? is applied to the projected area with ice coating
of 13 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/mz.

Discuss the application of G.P.S. system in power system.

Derive an expression for the calculation of inductance/phase/km of the transposed line
with following configuration.
A
dy IZh=Ih=TIc=T
B ds
Cl2
C

What do you mecan by GMD and GMR? Explain how the value of GMR differs in
calculating the inductance and capacitance.

What are the methods of compensating the reactive power in transmission lines?

A single phase 50 Hz generator supplies an inductive load of S MW at a power factor of
0.707 lagging by mean of an overhead transmission line 20 km Jong. The resistance and
the inductance of the line are respectively 0.0195 ohm and 0.63 mH per km. The voltage
at the receiving end is required to be kept constant at 10 kV. Find

i) The sending end voltage and the voltage regulation of the line;

ii) The value of capacitance to be placed in parallel with the load such that the
regulation is reduced to 50% of (1)

i1} Compare the efficiencies of the line in parts (i) and (ii)

How real power/frequency and reactive power/voltage balanced is maintained in power
system. Explain with suitable mathematical expression.

(8]

[6]
f6]

(8]

(8]

(8]




et

9. Fora distribubtion network shown below, calculate the current ﬂowrthrough the various
line sections (AB, BC, CA) and the voltage at buses B and C. [8]

11 KV supply

T ——

1+j0.6Q 3+j2Q |
04 : { 70 A
0.8lag = '_‘“—‘\7C 0.866 lag |
1.2+509Q 5
10. Compare rural and urban distribution network. (4] |
11. Write short notes on: - ' ‘ [4x3] ..
a) HRC fuse

b) Types of-eircuit breaker
¢) Basic protection scheme for transformer

* % %
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1 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. [4]

b) Write the reasons for adopting high transmission voltage in electrical power
transmission. : 4]

¢) An overhead line is erected across a span of 250m on the same level supports. The
conductor has a diameter of 1.42cm and weighs 1.09Kg/m. The line is subjected to a
wind pressure of 37.8 Kg/m? of the projected area. The radial thickness 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 ground clearance of 7.62m. Assume that ice

weighs 915 Kg/m® and permissible tension in the conductor is 1663 Kg. , [8]
2. a) Starting from a suitable point, derive an expression for the calculation of
capacitance/phase/km of the transposed line with following configuration. (8]
A

ra= I'b= r(;:r

dsc C

b) A 3-phase, 460 kV, 50 Hz transposed transmission line with flat-horizontal configuration is (8]
shown in figure below. The diameter of each sub-conductor is 5 cm. Calculate capacitive
-teactance per phase per km of the line. Also calculate the charging current and charging VAR
per km of the line. (Assume: D=8mand d = 40cm)

d d d

o o -
OO0 , 0,0 , 0,0
[ g ‘ g

3. a. A 100 km long 3-phase transmission line has following line constants:
» resistance/km/phase=0.1 ohm
* reactance/km/phase =j0.5 ohm
» susceptance /km/phase=j10° S :
If the line supplies a load of 20 MW, 0.9 pf lagging at 66 kV to the receiving  ehd, calculate, by’
using nominal pi-method; (i) Sending end power factor, (i) voltage regulation, and (i)
transmission efficiency. (8l



i

,,,,,

b. For the interconnected system as shown, lifié resistance may be neglected and pu line
reactances are as shown and the voltage at all buses should be 1 pu. The pu values of
loads and active power generated at the different buses are also shown. Calculate
reactive power generated at all buses. 8]

SL_1=1.5+.'1

4.3). Whatdo you mean by power System protection? Desgribe different type of cirguit breakers

. . . . . N [2+6]

with their relative merits, demerits and applications. A
-b) A DC distributor fed at both ends at 230V with conductor loop resistance of 0.2 Ohm/km is

loaded as.shown in figure below. Determine the minimum \;oltage and along the distributer
and the point of minimum voitage. - o [8]

: 400m - 300 m 300m .. 200m 200m
A3o v l 1 l l 230N

. 50A 50A S50A S50 A
[4x4]

5. Write short notes on:

&) Fault detection of underground cable
b) Types of relays *
) Rural vs. urban distribution

d) Scourge impedance loading of a transmission line
. %* %k %k
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. a)

b)

'.b)

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

Nepal Electricity Authority is planning to construct a 66kV transmission line, in
which the tower span is 150m The requirements are: ground clearance = 15m and
maximum stress = l250kg/m A consultant proposes a line conductor with cross-
sectional aréa 1.25cm” 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 also determine the height at which the conductors to be supported.

Explain the effect of earthing in the capacitance of a transmission line. In which cases,
between the overhead and underground cable, the earthing effect is more prominent.

A 4¢0kV bundled conductor has the lines spacing as shown below. Assuming that
each conductor in a phase carries 50% of total current and radius of each 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.
What will be the net capacitive charging var per km for this configuration? The line i is

operated at 50hz.

_ 0.3m
l0 3m 0.3m ‘ ¢ > -
Phase O O Phase Phase O/ O
a I b ! c
| : | .
|
>t

‘ - 8m

.1_
Yo

8m

With the aid of power 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, 50Hz, 150km line has a resistance, inductive reactance and capacitive
shunt admittance of 0.1 ohm, 0.50hm and 3.1 x 107 S per km per phase. Construct
the nominal © model for this line. If the line delivers SOMW at 110 kV and 0.8 p.f.
lagging, determine the sending end voltage, sending end current and efficiency of the

line.

(8]

(8]

5

(8]

(8]

(8]



4. a) Mention.the type of feeders in distribution system and explain, in detail, one of them. [8]

b) For an interconnected system as shown, calculate reactive power injected by G1; and
active power, reactive power and power angle of G2. Assume the pf given in the loads

are lagging one. (8]
Vi=33£0°kV Vo=33.148°kV,
Py=5 MW P,=?
~ Q1=? 02'_‘? '
G1 G2
it
-
PL=10MW " . PL=SMW
@pf0.9 _ @ pf0.85
5. a) What is the implication of active and reactive power supply and demand mismatch in
(8]

an electric power system?
b) Briefly describe the significance of line supports in power transmission system. [4]

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

i

6. Write short note on following (Attempt any four: (a) & (b) are compulsory.) [4x4]

" a) Generator protection scheme
b) 'Circuit breaker
.¢) Underground cable
d) Computer application of power system
e) Surge impedance loading
f)* Skin effect and proximity effect

* %k %k

~
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1. a) Single line diagram of an interconnected power 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.

200MVA, 20kV, Xg; =j0.225Q
300MVA, 18kV, Xi; =j0.225Q

(8]

Generator G;
Generator G,

Generator G;

300MVA, 20kV, Xg3 =j0.225Q

Transformer T,

200MVA, 220/20kV, X1; =j0.225Q

Transformer T,

300MVA, 220/20kV, X1 =j0.225Q

Transformer T3

300MVA, 220/22kV, X13 =j0.225Q

0k Tt
Gy ¢

®

22.22kV
200 kV '

200KV 3 G,

<

j750 j’s0 3

¥ 4N ¥booMm

750 0200 kv

;Y 3

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

(8]

What are the parameters of transmission line? Explain how these parameters are
affected by the size of the conductor and the configuration of the transmission line.

2. a)
[8]

b) A 460kV bundled conductor has the lines spacing as shown below. Assuming that
each conductor in a phase carries 50% of total 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 configuration. What will be the net capacitive charging var per km length for this
configuration? A 3-phase, 50Hz, 345KV overhead transmission line has two sub-
conductors per phase and line spacings as shown below.

(8]

D12 =7m
D23 =8m
D31 =10m
d=0.3m

D23



0
o ‘a)t't»:Béﬁve' a:nf',expressibmfér;.,‘tl'lé_s.ydftage; regulatlo rtitranismission. line. ‘With (th'e" . 2\
" _help-of.derived fesults,:point out.the factors that:affect the voltage regulation. Also-. ... 5 |
suggest the measures for better voltage regulation. ‘ ] (8] ‘

b). A 3-phase, 50Hz overhead transmission line has the following constants: (81 -

<= Resistance/phase = 9.6Q2.- -

Inductance/phase = 0.097mH
..«(Gapacitance/phase = 0.765uF . I
- If the line is supplying a balanced Ioad of 24000kVA 0.8 p.f. lagging at 66I§V,

calculate: (i) sending end current (ii) Line value of sending end voltage (iii) Sending

end power factor (iv) Percentage regulation, and (v) Transmission efficiency.

. 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? (8]
b) For the single line diagram of the distributor with impedance of distributor/km =(0.05
+j0.1) Q below. If the voltage at the far end C is maintained at 230V, calculate: [8]

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

A 1000m g 1000m ¢
1,=80A 1,=120A
@ pf0.9 lag @0.8 pflag
. a) Draw a neat sketch of a cable used in underground application and describe the
functions of each components. (5]
b) Classify power cables based on insulation used. (3]

c) A l-phase overhead line has radius of phase conductor equal to 8mm and radius (_)f
neutral conductor equal to 6 mm. Compute the inductance of the line if its length is

1.2 km. ~ [5]
d) What is the effect of earth on capacitance of an ové_rhead line? Explain briefly. [3]
. Write short notes on: (any four) : [4x4]

a) Fuse as a protective device

b) Generator protection schemes
c) Series and shunt compensation
d) Per unit system

e) Skin effect and proximity effect

od ke sk

-]
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1. a)

b)

b)

P
75’:,,*%/

5. Give reasons for the following statements. o

a)
b)
c)
d

/}/“.p—{

¢:8A

of

€

. ,

)
oD
s €=

Dr

What are different types of losses in transformer? Derive the expression of efficiency @ b\/

- v

of transformer.

An iron ring of mean diameter 100cm and cross sectional area 10cm? is wound with
1000 turns and has p, = 2000. Compute (i) reluctance (ii) flux produced when the
current through the coil is 1A (iii) Flux in the ring if a saw cut of Imm length is made,
the current through the coil remaining the same.

A 25 KVA, single phase, 11 KV / 400V transformer has impedance of primary and
secondary 0.4 +j2Q and 0.02 + j1Q respectively. Determine the load terminal voltage
and primary current at half load.

Describe the construction 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 + j2.2Q/phase 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.
v

Single phase induction motors are not.self starting

Servo motor has longer length and smaller diameter compared to other normal motor
DC series motor can also be operated from ac supply

Hysteresis and eddy current losses depends on the frequency of supply system
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a) Explain the operating principle of an ideal transformer and derive the emf equation.

(S

b) A ring of 30 cm mean diameter is made up of round iron rod 2.5 cm in diameter. A
saw cut of 1 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 Whb.
Assume a relative permeability of iron at this flux density as 800.

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

b) A 20 kVA, 250V/2500V, SO0Hz 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, 8 A, 320 watts

Calculate the equivalent circuit parameters referred t¢ primary side and draw the
equivalent circuit.

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

b) 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 1000rpm. What value of
resistance must be inserted in the armature circuit to reduce the speed to 800rpm at
constant torque? Given that armature winding resistance, R, = 0.1 Q and field

winding resistance, R¢= 100 Q
4. a) With the help of phasor diagrams, explain the effect of excitation in a 3-phase
synchronous motor.

b) A 4-pole, 50 Hz, 3 phése 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 maximum

torque.
5. a) What do you understand by double field revolving theory? Explain it with the help of
a neat diagram.
b) A 500 KVA, 50 Hz, 6600V/400V, 1- phase transformer have primary and secondary
winding resistances are 0.4 Q and 0.001 Q respectively. If the iron loss is 3.0 KW,
Calculate the efficiency at (a) full load (b) half full load.

3 3k %k
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1. ﬁhat are different types of losses in transformer? Derive the expression of efficiency
of transformer.

b)An iron ring of mean diameter 100cm and cross sectional area 10cm? is wound with
1000 turns and has p, = 2000. Compute (i) reluctance (ii) flux produced when the
current through the coil is 1A (iii) Flux in the ring if a saw cut of Imm length is made,
the current through the coil remaining the same.

2. a) A 25 KVA, single phase, 11 KV / 400V transformer has impedance of primary and
secondary 0.4 + j2Q and 0.02 + j1Q respectively. Determine the load terminal voltage

and primary current at half load.
L/b?Kes:ribe the construction and working principle of a dc generator with neat diagram.

Also derive the emf equation of a dc generator.
3;})/ Describe different methods of controlling the speed of shunt DC motor.

\byﬁfp'lain 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

4. a)AXxplain torque slip characteristics of 3-phase inductiqn or. Why the induction
motor operates only in linear portion of torque-slip characteristics.
b) A 3.3 KV, 3-phase star connected synchronous motor has impedance of

0.2 + j2.2Q/phase 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.
5. Give reasons for the following statements.

ingle phase induction motors are not self starting
A \fervo motor has longer length and smaller diameter compared to other normal motor

¢)/ DC series motor can also be operated from ac supply
\/)Hysteresis and eddy current losses depends on the frequency of supply system
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la) Why soft magnetic material is used to make transformer core or armature core of the electrical
equipment? State and explain Faraday’s laws of electromagnetic induction.Describe different processes

of EMF induced in a coil. [10]

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
1=5.Sin314t is passed through the winding. Calculate inductance and average value of the emf induced
in the coil. : el

2a) A 25 kVA, 250V/2500V, 50 Hz 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, 8A, 320 watts
Calculate the equivalent circuit parameters referred to primary side and draw the equivalent circuit. [8]

.b) Explain the operation of transformer at different loading conditions (resistive, inductive,
capacitive) showing thcir o‘orrcsponding circuit diagram and phasor diagram. [8]

3. a) What is meant by transformer inrush current? Discuss the term “doubling effect” in transformer
" in detail. [2“'6]
/b)A 4-Pole dc shunt generator has wave wound armature. The armature and field winding resistances

are 0.2Q and 60Q respectively. The brush contact drop contact drop is 1 volt per brush. The
generator is delivering a power of 3 kW at 120V.
Calculate:
a) Total armature current coming out from the brush_
b) Current in each armature conductor. :
¢) Generator EMF (E). [24343]

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 segments =12. [4+4]

b) A 240V dc shunt motor has armature winding resistance of 0.4 Q and field winding resistance of '
120Q. It draws a current of 27A at half load and the corresponding speed is 600rpm.
i) If a resistance of 1 Q comnected in series with the armature winding keeping the load torque

constant to half load torque, calculate the new speed.
if) If a resistance of 1 Q connected in series with the armature winding and the load torque is

___increased to full load torque, calculate the new speed. [4+4]

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

compound dc generator. [4+4]
b) Explain two reaction model of salient pole synchronous machine. [8]
6 a) How does voltage build up occurs in an induction generator? Explain (8]

b) A 4-pole,50Hz, 3 phase induction motor with star connected rotor gives SO0V between the slip
rings at standstill. Calculate the magnitude and frequency of emf induced per phase in rotor circuit at a

speed of 1460RPM. [8]
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Attempt All questions.
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b)

b)

b)

. a) A rectangular iron core is shown in figure 1. 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 air-gap
of 5 mm cut in the core. The three coils carried by the core have number of turns,
N, =335, Ny = 600 and N = 600; and the respective currents are 1.6 A, 4 A and 3 A.
The directions of the currents are as shown in the figure. Find the flux in the air-gap.

Iy

T E e,

Figure 1

State Faraday’s Laws of electromagnetic induction. Distinguish between statically
induced emf and dynamically induced emf.

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
transformer turns ratio.

The following test results were obtained for open circuit and short circuit tests on a
8kVA, 400/120 V, 50 Hz transformer:

Open-circuit Test (LV Side) : 120 V, 4 A, 75 W
Short-circuit Test (HV Side) : 9.5V, 20 A, 110 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 Q. Find the emf generated and the armature current, if the
brush drop is 1 V per brush.

[6]

(6]

[4+4]

(8]

[3+3]

L6]




What is back emf? How does back emf play an important role in DC motor?

A dc shunt motor runs at 600 RPM taking 60 A from a 230 V supply. Armature

resistance is 0.2 Q2 and field resistance is 115 Q. Find the speed when the current
through the armature is 30 A.

Explain the torque-slip characteristics of an induction motor. Show the condition for
which the maximum torque develops in the induction motor.

A 3-phase delta connected 440 volts, 50 Hz, 4-pole induction motor 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 emf, (iii) the value of the
rotor induced emf per phase, and (iv) stator to rotor turn ratio.

What do you mean by V-curve and inverted V-curve for a synchronous motor?
Explain with a neat diagram.

What are the advantages of rotating magnetic system and stationary armature system
in ac machine?

Write short notes on the following:

i) Universal motor
i1) AC servo motor

* ok ok
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la) Why soft magnetic material is used to make transformer core or armature core of the electrical
equipment? State and explain Faraday’s laws of electromagnetic induction.Describe different processes
of EMF induced in a coil. . [10]

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.Sin314t is passed through the winding. Calculate inductance and average value of the emf induced
in the coil. : - [6]

2a) A 25 kVA, 250V/2500V, 50 Hz 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, 8A, 320 watts
Calculate the equivalent circuit parameters referred to primary side and draw the equivalent circuit. [8]

.b) Explain the operation of transformer at different loading conditions (resistive, inductive,
capacitive) showing their corresponding circuit diagram and phasor diagram. [8]

3.a) What is meant by transformer inrush current? Discuss the term “doubling effect” in transformer
in detail. ' ' [2+6]
/b)A 4-Pole dc shunt generator has wave wound armature. The armature and field winding resistances
are 0.2Q and 60Q respectively. The brush contact drop contact drop is 1 volt per brush. The
generator is delivering a power of 3 kW at 120V. .
Calculate: :
a) Total armature current coming out from the brush.
b) Current in each armature conductor. :
¢) Generator EMF (E). [243+3]

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 segments =12. [4+4]

-b) A 240V dc shunt motor has armature winding resistance of 0.4 Q and field winding resistance of
~ 120Q. It draws a current of 27A at half load and the corresponding speed is 600rpm.
i) If a resistance of 1 QQ connected in series with the armature winding keeping the load torque

constant to half load torque, calculate the new speed.
ii) If a resistancé of 1 Q connected in series with the armature winding and the load torque is

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

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

compound dc generator. . [4+4]
b) Explain two reaction model of salient pole synchronous machine. (8]
6 a) How does voltage build up occurs in an induction generator? Explain [8]

b) A 4-pole,50Hz, 3 phase induction motor with star connected rotor gives 500V between the slip
rings at standstill. Calculate the magnitude and frequency of emf induced per phase in rotor circuit at a
speed of 1460RPM. ' (8]
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a)

b)

b)

b)
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A rectangular iron core is shown in figure 1. 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 air-gap
of 5 mm cut in the core. The three coils carried by the core have number of turns,

N, =335, Np = 600 and N = 600; and the respective currents are 1.6 A, 4 A and 3 A.

The directions of the currents are as shown in the figure. Find the flux in the air-gap.

AT e [

Figure 1

State Faraday’s Laws of electromagnetic induction. Distinguish between statically
induced emf and dynamically induced emf.

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
transformer turns ratio.

The following test results were obtained for open circuit and short circuit tests on a
8 kVA, 400/120 V, 50 Hz transformer:

Open-circuit Test (LV Side) : 120 V,4 A, 75 W
Short-circuit Test (HV Side) : 9.5V, 20 A,110 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 dlagram

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 Q. Find the emf generated and the armature current, if the
brush drop is 1 V per brush.

ACN

(6]

[6]

[4+4]

(8]

[3+3]
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What is back emf? How does back emf play an important role in DC motor? -

A dc shunt motor runs at 600 RPM taking 60 A from a 230 V supply. Armature
resistance is 0.2 Q and field resistance is 115 Q. Find the speed when the current
through the armature is 30 A. '

Explain the torque-slip characteristics of an induction motor. Show the condition for
which the maximum torque develops in the induction motor.

A 3-phase delta connected 440 volts, 50 Hz, 4-pole induction motor 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 emf, (iii) the value of the
rotor induced emf per phase, and (iv) stator to rotor turn ratio.

What do “you .meah by V-curve and invertedV-curve for a synchronous motor?:7

Explain with a neat diagram.

What are the advantages of rotating magnetic system and stationary armature system
in ac machine? '

Write short notes on the following:

i) Universal motor
ii) AC servo motor

% %k %k
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1a) Why soft magnetic material is used to make transformer core or armature core of the electrical
‘equipment? State and explain Faraday’s laws of electromagnetic induction.Describe different processes
of EMF induced in a coil. [10]

b) A 30 cm long circular iron is bent into circular ring and 600 turns of windings are wound on bit The

-«diameter of the rod is 20mm and relative. permeability of the iron is:4000. A time:varying current :: - u:

I=5.Sin314t is passed through the wmdmg Calculate inductance and average valué of the emf induced
in the coil. ‘ : 6]

2a) A 25 kVA, 250V/2500V, 50 Hz single phase transformer gave the following test results:
" No load test (on L. V. side): T 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. [8]

.b) Explain the operation of transformer at different loading conditions (resistive, inductive,
capacitiVe) s'howing thcir c‘orre's'ponding' circuit diaglam and phasor diagram. : [8]

3. a) What is meant by transformer inrush current? Discuss the term “doublmg effect” in transformcr
" indetail. : [2+6]
,b)A 4-Pole dc shunt generator has wave wound armature. The armature and field winding resistances
are 0.2Q ‘and 60Q respectively. The brush contact drop contact drop is 1 volt per brush. The
generator is delivering a power of 3 kW at 120V. ,
Calculate:
a) Total armature current coming out from the brush.
b) Current in each armature conductor. ~
c) Generator EMF (E). . ' [243+3]

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 segments =12. : [4+4]

-b) A 240V dc shunt motor has armature winding resistance of 0.4 Q and field winding resistance of
" 120Q. It draws a current of 27A at half load and the corresponding speed is 600rpm.
i) If a resistance of 1'Q connected in series with the armature winding keeping the load torque
constant to half load torque, calculate the new speed.
ii) If a resistance of 1 Q connected in series with the armature winding and the load torque is
increased to full load torque, calculate the new speed. ' [4+4]

5 a) What are the types of dc generator, dis’cuss each type in brief. Explain loading characteristics of '

‘compound dc generator. . [4+4]
"bv)'Eprain two reaction model of salient pole synchronous machine. [8]
6 a) How does voltage build up occurs  in an induction generator? Explain | (8]

b) A 4-pole,50Hz, 3 phase induction motor with star connected rotor gives S00V between the slip
rings at standstill. Calculate the magnitude and frcquency of cmf induced per phase in rotor circuit ata

speed of 1460RPM. | 8]
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a)

b)
)

b)

b)

The flux in transformer remains practically constant from no load to full load. Justify the
statement.

Derive an expression for Cu saving in an auto-transformer. ., - .,

A 230 V /2300 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 Q respectively. Given that
Ro = 500 Q and X, = 200 Q. The load impedance is (400 + j600) Q. 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. Justify the statement.

A 4 pole, 250 V long shunt dc compound generator supplies a load of 10 KW at the rated
voltage. The armature, series and shunt field resistances are 0.1 Q, 0.15 Q and
250 Q respectively. The armature is lap wound with 300 conductors. If the flux per pole is 50
mWhb, 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 1 Q between terminals runs at 1,000 RPM at 250 V with a
current of 20 A. Find the speed at which it will run when connected 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 10 Ampere passed through the coil, calculate magnetic flux in the
core. Given that relative permeability of the core is 2000.

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

A 3-phase, 50 Hz 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
ii1) the current at starting in per unit full load current

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 Q/phase and synchronous reactance of 6 {)/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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. a)

b)

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
transformer ratio.

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, 1.1 A, 125 W
Short-circuit Test (HV Side): 52.7V, 8.4 A, 287 W

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

a)

b)

b)

b)

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

A 220V dc shunt motor draws a current of 40A at full load and runs with speed of
1400rpm. Calculate the value of resistance required to be inserted in the armture
circuit so that speed drops to 1200rmp at constant load. Given that R,=0.02ohm and
R#=1000ohms.

Explain why synchronous motor is not self start1ng‘7 Explain the starting method using
damper winding. - —

A 4-pole dc shunt generator has wave wound armature. The armature and field
winding resistance are 0.2 ohm and 60 ohms respectively. The brush contact drop is
1V per brush. The generator is delivering a power of 3 kW at 120V. Calculate:

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

Explain the torque-slip characteristics of 3 phase induction motor. Show the condition
for which the maximum 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 maximum torque and calculate the magnitude of maximum torque.

What do you understand 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 1 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.
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Candidates are required to give their answers m their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

. a)

b)

a)

b)

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

A magnetic circuit consists of a circular iron core having mean length of 10cm and

cross-sectional area of 100mm?. The air gap is 2mm and the core has 600 turns of
winding. Calculate the magnitude of current to be passed through the winding to

: produce air gap flux of 1 Telsa. Given p, = 4000.

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

A dc series motor with armature resistance of 0.06<2, and field winding resistance of
0.04Q is supplied by a 220V source. If the motor draws 25A when running at
1200rpm, calculate the current drawn by motor when running at 800 rpm. '

Explain 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 0.2 and
60Q respectively. The brush contact drop is 1V per brush. The generator is delivering
a power of 3KW at 120V. Calculate:

i) Total armature current coming out from the brush
ii) Current in each armature 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.

& kok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a)

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

b)

Explain the working principle of a single phase induction motor. What is the effect of
air gap in the magnetic circuit?

[5+3]

circumference of 80cm. A 1mm 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.

Magnetization data:
H(AT/m) | 200 400 600 800 1000 1200 | 1400 | 1600
B(T) 0.1 0.32 0.6 0.9 1.08 1.18 1.27 1.32

Explain the transformer on load and no load with the phasor diagram of resistive and
capacitive load.

Test data on a 1-@, 250/500V, 50Hz transformer are:

O.C. Test: 250V, 1A, 80W (carried on L.V. Side)
S.C. Test: 20V, 12A, 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.

A 500-KVA, 3-@, 50Hz transformer has a voltage ratio (line voltage) of 33/11KV and
is delta/star connected. The resistances per phase are: High voltage 35€, low voltage

0.876Q2 and the iron loss is 3050W. Calculate the value of efficiency at full-load and
one-half of full-load respectively at 0.8 p.f.

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

A short shunt compound generator delivers a current of 80A to the load at 220V. The
shunt field, series and armature winding resistances are 100Q2, 0.05Q2 and 0.1Q
respectively. Calculate the emf generated by the armature.

Draw and explain torque-slip characteristics of 3-@ induction motor, showing clearly
the starting torque, maximum torque and normal coperating region.

A 208V, 60 Hz, 4 pole, 3-0 induction motor has a full-speed of 1755 rpm.
Calculate: (i) asynchronous speed, (ii) the slip and (iii) rotor frequency.

Write down the criteria for synchronizing two 3-O alternators with the detail
explanation.

Write short notes on:

a)
b)
)
d)

Capacitor starting of 1-© induction motor
Armature reaction in dc machine

Eddy current loss

Starting methods of synchronous motor

k koK
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions. _

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. State whether the following statements are true or false and justify them.

a)
b)
©)
d)

Secondary of CT should not be kept open while the primary winding is energized.

DC series motor should always be started at no load.

Rotor core loss is often neglected in 3 phase induction motor.

Construction of auxiliary winding of 1 phase induction motor is different from that of

* the main winding.

a)

b)

b)

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

A 10kVA, 200/400V, 50HZ, 1 phase, transformer gave the following test results:

OC test (HV open): 200V 13A  120W
SCtest (LV sort): 22V 30A  200W | :

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
of emf equation also ‘

A 200V, dc shunt motor drives a centnfugal pump where torque is proportional to the
square 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 (Ra) 0.1Q and field winding resistance
(Rp) = 100€2. "

What do you mean by exc1tat10n control in synchronous motor? How synchronous
motor can be operated in leading and lagging pf mode?

A 8-pole, 50Hz, 3-ph induction motor'develops a starting torque of SON-m. The rotor
winding has an impedance of (0.8 + j4)Q per phase., At what speed the motor will
develop maximum torque and calculate the magnitude of maximum torque.

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

[(143)x4]

. [8]

[8]
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b) For the magnetic circuit shown below, calculate the value of current ‘I’ required to

produce a magnetic flux density of 1.2 Tesla. . . [8]

Given:

X — sectional area of core = 16 sq.cm
Air gap length(/p) = 0.06cm - '
Mean length of core (/) = 40cm
Relative permeability (i) = 6000

I 4
o> P N, =500 {
q >
—] '
q D ' A
& 1 Ni=6000 _.Jll
/ . g
- 3
—t—oF
S
6. a) Explain the operating principle of stepper motor and servo motor. [8]
b) Describe the Torque-slip characteristics of a three phase induction motor. Also
explain the effect of rotor resistance on T-S characteristics. (8]
¥k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. ’

2)
b)

c)
d)

a)

b)

b)

. Justify the following statements:

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

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

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

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

What is meant by an instrument 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 turns have impendence of
(0.5 +33)Q and (0.6 +j10)Q 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 il) 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 turns 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 electric machine? Write down different methods to reduce them.

An iron ring of mean diameter 15¢cm and 10 sq-cm cross sectional area is wound with
200 turns of wire. There is an air gap of 2mm cut in the ring. For a flux density of
1 Wb/m?® and relative permeability of 500, find the exciting current, the inductance
and stored energy. ‘ .

How does an induction motor adjust its current with the changes in shaft load?
Explain the effect of type of connection of stator winding of slip ring induction motor.

[4x4]

(8]

(8]
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(8]



b)

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 = 0.4Q and rotor
reactance per phase at stand still = 4Q]

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

A 6.6 kV star connected, 3 phase synchronous motor works at constant voltage and
constant excitation. It’s synchronous reactance is 20{¥/phase, when the input is
100Kw and power factor is 0.8 leading. Find the power factor when the input is
increased to 1500kW.

3 ok %k
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Assume suitable data if necessary.

a)

b)

b)

Identify various types of losses in a transformer. Derive the condition for maximum
efficiency of the transformer.

A circular iron core with mean length of 100cm and cross-sectional area of 50mm®
has 500 turns winding on the core. Calculate the flux density in the core if 10A
current flows in the coil. Take i, = 2000 for the iron core and neglect saturation.

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

A 4.2KV/120V, 50 Hz, l-phase transformer has following series parameters:
R, =1.4Q, X, =3.5Q, R, =0.04Q, X, = 0.1Q. If the transformer draws S00A current
on the secondary at rated terminal voltage, calculate voltage regulation at unity power
factor.

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

A dc series motor with armature resistance of 0.06<2, and field winding resistance of
0.04Q) is supplied by a 220V source. If the motor draws 25A when running at 1200
rpm, calculate the current drawn by motor when running at 800 rpm.

Justify why the dc motor draws large current at starting. Describe the working of a
3-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.

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.

A 3-phase, 440V, 50Hz, 6-pole induction motor draws S0KW 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.

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

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

resistance of 0.12Q 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 voltagevregulation is zero.

% kK
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a) Explain the magnetic hysteresis and shoxx tmt energy spent per cvcle per unit volume
equal to the area of hysteresis loop? {;C;{’.

1lie core of an electismmagnet 1s made o1 an iron rod lcm diameter, bent into a circle
of mean diameter 10cm, a radial air gap of Imm being left between the ends of the
rod. Calculate the direct current needed in coil of 2000 turns uniformly spaced around
the core to produce a magnetic flux of 0.2m wb in the air gap. Assume that the
relative permeability of the iron is 150. . 8y

a) Explain how the efﬁmency of a transforn:er varies with load and derive the condition
for maximum efficiency. : :
b) Al pbase 250/500 V, 50 Hz transformer jave the following test results

Opeﬂ circuittest : 250V, 1A, 80W on H V. Side
Shiarlcireit tast 20V, 124 100W ¢ ,._‘-J.S.de

Calculate the squivalent circuit parameier and draw the equivaleni circuii rzferred io
low voltage side and high voltage side.

a). /Explam the phenomenon of “building up” of voltage.in a dc shunt generator and there
by state the conditions to be fulfilled for self excitation Also explain the terms critical
. resistance and critical speed"’

s} j-de shunt generator gives' fuii load ouiput of 30 KW af a terminal vollage of 200V
\l/ The armature and shunt field resistances are 0.0)Q and 5002 respectively. The iron
and friction losses are 100W Calculate (i) generated- emf (i1) copper losses (iii)
- efficiency. _ : B (8}
xplain why the dc series motor can hot be staned without some mechanical load? ’

L/ -Also discuss the armature control and iield control method for speed control of dc -
[’)4—3*/3.}/

~—

shunt motor.

b} A 220V, sen’es motor is running at a speed of 800 rpm and draw 100A. Calculate at
- what speed the motor will run developing half the torque. Total resistance of the
armature and ﬁeld 15 0. IQ Assume that the magnetic cxrcuxl 15 unsa[urated

fJ Explain why the rotor core loss in a three phase induction motor 1s neOhmblc

\_b,}/Explam the effect of rotor resxslance on the torque slip charactenstxcs of mducuon

_ motor? ;
c) Explain the rotor rﬁcoélale meihod of speed control of slipringinduclion motor with )
neat circuit diagram and T-S characteristic. (8L
a) Explam the process of, synchromzmg two 3 phasc aliernator with dark lamp method. [8)
b) Explain the stamng methods of synchronous métor? - R (8]
*%e
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1 N/Using resolution principle, prove that the hypotheses "If today is Tuesday then I will
have a test in Discrete Structure or Microprocessor”. If my Microprocessor teacher is sick
then I will not have a test in Microprocessor." and "Today is Tuesday and my
Microprocessor teacher is sick." lead to the conclusion that "I will have a test in Discrete
Structure”. [8]

2. Prove that V2 is irrational by giving a proof by contradiction. 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. [5+3]

%3” 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*5%+.... 3*5"=3(5"1.1)/4 whenever n is nonnegative integer. [2+6]

. 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. [2+6]

sSJConsider the regular grammar G = (N, T, P, o) where N = set of non-terminal
' symbols = {o, C}, T = set of terminal symbols = {a,b}, P is the set of production
rules = {c—bo, —>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-
deterministic finite state automaton to generate equivalent deterministic finite state

- automaton. | [4+4]
* 6, , Find all the solutions of the recurrence relation: [8]
=0 : B se . B B
a, =5a,,—6a, ,+2" with initial conditions a, =land a, =4
7.y Explain the Euler path and Euler circuit with the help of a diagram. State the necessary
and the sufficient conditions for Euler circuits and paths. [5+3]

.y Draw neat and clean graphs of: C; (a cycle with 7 vertices), Ks (a complete graph with 5
vertices), Q3 (a 3 dimensional hypercube) and K3 4 (complete bipartite graph). Use graph
coloring technique to color each of these graphs and state their respective chromatic

numbers. [4+4]
Use Dijkstra's algorithm to find the length of shortest path in the following weighted
graph. Also highlight the shortest path/paths in the graph: 8] -

b . 7 e

10. Write short notes on: [4+4]

i) Maximum Flow Mincut Theorem
ii) Handshaking Theorem

w1
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/" 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 wet.”

e mathematical induction to show that
1P+2>+ ... +0’=[nn+ 12
whenever n is a positive integer.

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

4, Why is a tableau method important in propositional logic? Draw the tableau for the
formula '

o= (p/\ﬂQ)—)S

Where — denotes the negation of a variable, A denotes the conjunction of variables and
—> denotes the implication. '

5. /Differentiate 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
number of b’s. Your design should include the proper definition of the finite-state
automation, transition table and the transition diagram.

6. Consider the regular grammar G = (N, T, P, o) where N = Set of Non-Terminals =
{o, A, B}, T = Set of Terminals = {a, b} with productions.

op>aA, c—bB, A—a, B—a and starting symbol o. .

Construct a Non-Deterministic Finite State Automata equivalent to the above given
" regular grammar and convert this into equivalent Deterministic Finite State Automata.

find all solutions of the recurrence relation
an = 3an... 1 + 2“

with initial condition ap = 5.

(8]
(8]

B3]

[2+3]

[2+6)

[4+4]

(8]



8./Use Dijkstra’s algorithm to find the length of the shortest path between the vertices a and b
z in the weighted graph displayed below. . (8]

9. /Draw the figure for the complete graph with 6 vertices (This is usually dencted by Kg).
Define the term graph coloring and the chromatic number of a graph coloring. What is the
chromatic number ovf the complete graph K¢? [2+2+2+2]

10. Explain the Hamiltonian path and Hamiltonian circuit with the help of a diagram. State
the necessary and sufficient conditions for Euler circuits and paths. How is Euler circuit
different from the Hamiltonian circuit? [3+2+2]

11. Writg short notes on: ’ ' _ [3+3+3]
/ ing tree
Cutsets and Cutvertices

¢) Application of trees

*kk
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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.

IfP=F,Q=T,S=T,R=F, then find truth value of: [4+4]
2) (8= PAR)A(P—>RVQ)AS)
b) (PAQ) < (QAR)—>(SVQ)

Using rules of inferences, show that the hypothesis “It is not rainy today and its hotter
than yesterday”, “We will go for movie only if it is rainy”, “If we do not go for movie,
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 give reasons for those steps before you come to desired conclusion from

the hypothesis. [8]
Prove by Mathematical Induction: (8]
1.23+234+345+........ +nn+1)(n+2)=n(n+1)(n+2)(n+3)/4

Design a Finite State Machines (FSM) that performs binary serial addition. Define DFA
and NDFA. Construct DFA that recognize the language “The set of bit brings that do not

contain three consecutive 0’s. Show only necessary figures and state diagrams. [§+2+3]
. Define and differentiate between context-sensitive, context free and regular grammars
with suitable examples. Explain in short the role of regular expressions. [6+2]
What do you understand by recurrence relation? Explain in brief. Derive and solve the
recurrence relation for Tower of Hanoi puzzle. [2+6]
Is K3 3 graph a planar graph? Explain it with suitable reasons. [4+4]
Define Regular and Bipartite graphs with suitable examples. [3+3]
Define level and height of tree? What is full m-ary tree and balanced tree? [2+2]
State the handshaking theorem for the undirected graph and use it to prove the theorem
that an undirected graph has an even number of vertices of odd degree. [2+4]
Write down the short notes on the following: [4+4]

a) Maximum Flow Mincut Theorem
b) Graph Coloring

* %k %k
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1. Construct an argument using rules of inference to show that the (8]
hypotheses "Randy works hard,” “If Randy works hard, then he is
a dull boy,” and “If 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 [8]
12422+ ec eo +n’=n(@+1)2n+1)/6
whenever n is a positive integer.
3. State the converse, contrapositive and inverse for the conditional (31

statement, “A positive integer is a prime only if it has no divisors
other than 1 and itself.”

4. Define satisfiable and unsatisfiable formulas. Draw the tableau for [2+3]

the formula

7 ®==((pAg)vr)
whére — denotes the negation of a variable, Vv denotes the
disjunction of variables and A denotes the conjunction of
variables.

5. Define Finite State Machines. Design a Finite State Automata that [2+6]
accepts precisely those strings over {a, b} that contain two
consecutive a’s. Your design should include the proper definition
of the finite-state automaton, transition table and the transition

diagram.

6. Consider the regular grammar G = (N, T, P, o) where N= Set of  [4+4]
Non-Terminals = {c, A, B}, T= Set of Terminals = {a, b} with
productions
o—»a, 6—>bB, A—>bA, A—»aB, A—>b, A—»a, Bob and starting
symbol .

Construct a Non-Deterministic Finite State Automata equivalent to
the above given regular grammar and convert this into equivalent.
Deterministic Finite State Automata.

7.  Find all solutions of the recurrence relation 8]

8 =28 +2
with initial condition ag = 2.

i
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8.

10.

11.

12.

Use Dijkstra’s algorithm to find the length of the shortest path
between the vertices a and z in the weighted graph displayed
below.

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 graph K.

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
influence, or be influenced by, the Chief Financial Officer.

How is Euler circuit different from the Hamiltonian circuit?
Explain :

Write short notes on
a) Spanning tree and its applications

b) Network Flows
¢) Regular graphs

kK

L

(8]

[2+2+2+2]

(4]

" [3]

[3+3+3] -
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«.nelggmdidates are required to give their answers in their own words as far as practicable, - -+
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v
v

1)

2)

3)

4)

5)

6)

finite-state automaton, transition table and the transition diagram. G2l
Discuss regular expressions and regular languages in detail with suitable examples. Explain

* the different properties of regular languages. (4+4)
Find all solutions of the recurrence relation ®
a, = 2ap;+ 3"

Attempt All questions.

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

Using rules of inferences, show that the hypotheses “If you send me an e-mail message, then
I will finish writing the program,” “If you do not send me an e-mail message, then | will go
to sleep early,” and “If I go to sleep early, then I will wake up feeling refreshed” lead to the
conclusion “If I do not finish writing the program, then I will wake up feeling refreshed.”
You are required to show each steps and give reasons for those steps before you come to the

desired conclusion from the hypotheses. ®
Use mathematical induction to prove that ®
343-5+3-52+ .+3-5"=3(5"".1)/4

_ whenever n is a nonnegative number.

Prove that \2 is irrational by giving a proof by contradiction. Draw the tableau for the
formula (TVS) — —Q where - denotes the negation of a variable, Vv denotes the disjunction of
variables and — is the symbol for implication. 5+3)

Design a finite-state automaton that accepts only those set of strings over {a, } which starts
with baa. Precisely, only those strings which begin with baa should be accepted and other
strings over {a, b} should be rejected. Your design should include the proper definition of the

" with initial condition a; = 5.

7

8)

Use Dijkstra’s algorithm to find the length of the shortest path between the vertices a and z in
the weighted graph displayed below. @

c 10 ‘e _
Draw the figure fot the complete bipartite graph K34 and the cycle graph with 5 vertices
(This is usually denoted by Cs). What is the chromatic number of the drawn complete

bipartite graph K; 4 and the cycle graph Cs. ' ‘ ' (2+2+2+2)
9¥-8tate the handshaking theorem for the undirected graph-and use it to prove the-theorem that

~ “an undirected graph has an even number of veitices of odd ‘degree. 4 (2+4)

- 10) Write short notes on: - e ' _ (4+3+3)

a) Eulerian graph
b) Hamiltonian graph
¢) Spanning tree

ke
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Subject: - Discrete Structure (CT551)

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

v’ Attempt All questions.
v' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1 Construct an argument using rules of inference to show that the [8]
hypotheses "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," "If the sailing race is held, then the trophy will be awarded,"

. and "The trophy was not awarded" imply the conclusion "It

- ralied." Yeu are required to show each.step and give regsons for

those steps before you come to the desired conclusion from the
hypotheses.

-2 Use mathematical induction to prove the inequality n < 2" for [8]
all positive integers n. :

@ Why tableau method is 1mportant in the propositional loglc'? Drawthe [2+6= 8]
tableau for the formula set
@ = {(pA—q)—>s, =qv—r, pAt}
where — denotes the negation of a variable, V denotes the
(disjunction of variables, A denotes the conjunction of variables
and — denotes the implication. *'

4 Differentiate between Deterministic Finite State Automata and = [2+6=§]
 Non-Deterministic Fiftite State Automata. Design-a’ Finits-State o
- Automatd - that “accepts prec:sely those strings over {a, b} that
contain an even number of a’s. Your design should include the -
- proper definition of the finite-state automaton, transition table and
the transition diagram. ’ | 1

@) Consider the regular grammar deﬁned by T={a, b}, N={o, C} [4+4=8§
~ with productions | '
o—bo, o0-»aC, C—bC, C—)b and startmg symbol . _
Construct a Non-Deterministic Finite State Automata equivalent to
the above given regular grammar and convert this into equivalent .
Deterministic Finite State Automata.

3



|

10

Find all solutions of the securrence-relation
a, = Tan.1 - 162, + 12a,3+ n4"
with initial condition ay=-2,a; =0and a; = 5.

Use Dijks"ffa s algorithm to find the length of the shortest path .‘

between the vertices @ and z in the welghted graph displayed
below

Draw the figure for the complete bipartite graph K4 s and the cycle
graph with 6 vertices (This is usually denoted by C¢). What is the
chromatic number of the drawn complete bipartite graph K45 and
the cycle graph Ce. _

Detine a tree and discuss its various properties as well as
apphcatxons of trees.

Write short notes on: -

-a) Eulerian graph

'b) Max flow, min cut theorem
c) Planar and regular graphs

*kk

I8} .

(8]

[2+2+242]

[1+2+4=T]

[3+3+3=9]

—1 )

. |
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Subject. - Numerical Method (SH553)

Candidates are reqlliréd to give their answers in their own words as far as practicable.

v
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks
v’ Assume suitable data if necessary.
1. Discuss the difference between Absolute error and Relative error with examples. [4]
2. Derive Newton Raphson interative formula for Solving nonlinear equation, using Taylor
series. [4]
3. Using-the Bisection method, find a real root of the equation f(x)=3x-+1+sinx correct
up to three decimal points. (81
4. Develop pseudocode to solve a system of linear equations using Gauss Jordan method. [8]
5. Find the largest Eigen value and the corresponding Eigen vector of the following matrix
using the power method with an accuracy of 2 decimal points. [8]
1 2 1
21 2
1 2 -1
6. Using appropriate Newton's Interpolation Techniques, estimate y(15) and y(85) from the
following data: ‘ ‘ [8]
x {10 |30 {50 {70 |90
y |34 {56 |45 123 |36
7. Fitthe followmg datainto y=a+bvx [8]
X | 500 | 1000 | 2000-| 4000 | 6000
Y | 020 | 033 | 038 | 045 | 0.51
8. Write an algorithm to calculate the definite integral jbf (x)dx using composite simpson's
" 1/3 rule. _ 4]
9. The distance travelled by a vehicle at intervals of 2 minutes are given as follows: [6]
Time (min): 2 4 6 8 10 12
Distance (km): 025 1 22 4 65 8.5
Evaluate the velocity and acceleration of the vehicle at t = 3 minutes. (8]

10. Solve the following by RK:Z method for x =0 (0.1) 0.2

d’y  _dy
dx2+x—é-—+y 0: y(0)=1y'(0)=0




11. Solve the Laplace equation U, +U, = 0 for the square mesh with boundary values as

shown in the figure.
0 300 S
400 4-—- _L 100
u.

500 [ .
¥ g 4fus’ 500
4°°]L - 400

uz -fug -

200 300 YY)

12. Derive Euler's formula for solving initial value problem.
k%% ’

<

[10]

[4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AU questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Create difference table from following data.

X1 30 32 34 36 3.8
Y | 04771 | 05051 | 0.5315 | 0.5563 | 0.5798

. - . 1 .
Use bisection method to find a real pusitive root of sin x = — correct upto three decimal
X

places.
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 Gauss Jordan method

using partial pivoting.
2x+3y+2z = 2
10x+3y+4z = 16

3x+6y+z = 6
Find the largest eigen—vé.lue and the corresponding eigen-vector of the following matrix.
25 1 2 P
1 3 0 -
2 0 -4

Find the best fit curve in the form of y = a + bx + cx* using least square approximation
from the following discrete data.

x [ 1.0]15]20]25]30]35]40
y | 1.1 ]13]1.6]20]27]34]4.1

Use Lagrange’s Interpolation formula to find the value of y when x = 3.0, from the
following table.

X 3.2 2.7 1.0 4.8 5.6
y 220 | 17.8 | 142 | 383 | 51.7

Evaluate J:f (x)dx, for the function f(x) = e* + sin2x using composite Simpson’s 3/8

. formula taking step size h = 0.4.
2 dx L .
Evaluate I ———— using Gaussian 3 point formula.
0 x“+2x+1

10.

11.

12.

2_ 2 .
Solve %y— =Y "X using RK - 4 method, for y(0.4). (Given,y(0)=1,h=02) “ 2%
X y . .

+X
Using the finite difference method, find y(0.25), y(0.5) and y(0.75) satisfying the
differential equation xy” +y = 0, subject to the boundary conditions y(0) = 1, y(1) = 2.

Solve the Poisson equation ux + uyy =-81xy, 0 <x <1, 0 <y <1 given that u(0, y) =0,
u(x, 0) =0, u(1, y) = 100, u(x, 1) = 100 and h = 1/3.

*kk

[4]

(81

[4]

(8]

(8]

(8]

(8]

(5]
(3]

(6] .

(6]

[10]
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Candldates are required to give thexr answers in their own words as far as practlcable

Attempt All questions.
The figures in the margin indicate Full Marks. . .. .

“Assume suitable data if necessary.

Find a root of the equation cos x = xe* using the regula-fa131 method correcl’ upto- four
decimal places.

Derive Newton-Raphson iterative formula for solving non-linear equation.

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

9.

Solve the following set of linear equations using LU factorization method.
x-3y+10z=3 ‘
X +4y+2z2=20
Sx+2y+z=-12
Use Gauss Seidel method to solve the following equations:
20x +y-2z=17
3x+20y—-z=-18
2x -3y +20z=25
The following data are taken from the steam table.

Temp. °C 140 150 | 160 170 180
Pressure kgf/cm” | 3.685 | 4.854 | 6.302 | 8.076 | 10.225

Find the pressure at the temperature T = 142°C and T = 175°C using Newton’s
interpolation.

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

OR
Develop pseudocode to interpolate the given set of data using Langrange interpolation.
If ‘X’ is in cm and ‘t’ is in time then find velocity and acceleration when t = 0.1 second.

t 0 0.1 0.2 0.3 0.4 0.5 0.6
X 30.13 | 31.62 | 32.87 | 33.64 | 33.95 | 33.81 33.24

Compute integration of the followmg function using Romberg integration j
1+x?

10. Using Euler’s method find y(0.2) from following equation y' = x + y, y(0) = 0, take

h=0.1.

(8]

(4]
[4]
(8]

8]

(8]

(4]

(6]

(4]




3
i

11. Using the Runge-Kutta method. of second order, obtain a solution of the equation V
y" =y + xy’ with the initial condition y(0) = 1, y’(0) =0 to find y(0.2) and y'(0.2). (Take

h=0.1) ‘ {8]
12. Calculate the value of u(x, y) satisfying the Laplace equation V?u = 0 at the interior points
of the square region with boundary conditions shown in figure below. . [10]
3000 3000 3000
3000
ul u2
¥ oaite 20«00 B N T ‘dt'l.ﬁiﬁr%"xrlT ‘ 500 P R I
. u3 ud .
2000 -~ , S 0 «
1000 0
500 0

*kk
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v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Défine ‘error. Explain different types of errors in numerical comiputation. N (]

2. Find a real root of the following equation correct to four decimals using False Position
method. ' [6]

‘ e®*—sinx-1=0

3. Discuss the limitations of Newton-Raphson method while finding a real root of a
non-linear equation. N [4]

4. Solve the following system of equations using LU factorization method. [81

5x; + 2%+ 3x3 =31
3x; +3x,+2x3=25
X1+ 2%y +4x3=25

5. Write an algorithm for solving a system of linear equations of ‘N’ unknowns using
Gauss-Jordan Method. [8]

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

X 3 5 7 9
y 3 2 3 1

7. Fit the following set of data to a curve of them form y = a b, Also evaluate y(7). {8]

X 2 4 6 8 10 12
y 160 | 11.1 | 87 | 64 | 47 2.6

8. Evaluate the following integral using Romberg method. _ [6]
2 x .
I e’ + sn;x X ix
o 1+X

9. Determine y'(1) and y”(1) from the following data. [4]

x | 05 10 ] 1.5 ] 20 ] 25
y 6 | 3 2 [ 12 ] 08

10. Solve the following initial value problem for y(1.2) using the Runge-Kutta fourth order
method. - [6]

y'=3y +y=sinx; y(1)=12; y'(1)=05
11. Write an algorithm to solve two point boundary value problem using shooting method. [6]

T T W e i e e T




12. Solve ux + uyy = 0 for the following square mesh with boundary conditions as shown in

figure below.

15

25

35

10

15

Uy

U2

4

S . NP\ — Y,

35

* %%k

35

10} X
20
25
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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.

Generate forward difference table from the following data. - [4]

X 1123 4] 5 6
fx) | 2] 9] 28 | 65 | 126 | 217 |

Explain the mechanism of finding a real root of a non-liner equation using secaﬁt method. [4]
Find a root of e* = 3x using bisection method and Newtons Raphson method correct upto 3
decimal places. ' [4+4]
Solve following system of linear equation using Gauss elimination method. . (8]
x+2y+3z=6
2x+3y+5z=10
2x—-y+3z=4
Write Pseudo- code to solve a system of linear equations  of ‘N’ unknowns using
Gauss-Jordan method. [8]
Use Lagrange method to find f(2.5) from the following data : [8] .

X 1 2 4 5 [ 7
f(x) I | 1414 | 1.732 | 2.00 | 2.6

Fit the following set of data to a curve of the form y = a €™ from the following observation by

least square method. A o 18]
x 1[2]3 ] 4 5 1.6 |
y 55165194 |152] 306 | 49.8
Derive the expression of Simpson's 1/3 rule for integration. (4]
4 _ 2
Evaluate: L e * dx using 2-point Gauss Legendre method. _ _ (6]
OR

2 2
Evaluate .[1 e * dx using Romberg method correct up to 3 decimal places.

Solve: y” + xy’ +y = 0; y(0) = 1; y’(0) = 0 for x = 0(0.1)0.2 using the RKZ method. ‘ [10]
Solve the elliptic equation uy + y, = 0 for the following square mesh with boundary conditions
as shown in figure below. [12]
‘ 10 20 '
10 = L 40
20 e 1)
a0 50
% ko

R
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v Candldates are requn‘ed to give thelr answers in their own words as far as practicable.
v’ Attempt AUl questions. :
v The figures in the margin indicate Full Marks.

V' Assume suitable data if necessary.

1. Find a real root of x> — 3x* = 1 = 0 correct up to four decimal places using the Secant

Method. , : : [8]
2. Write a Pseudo-code to find a real root of a non- linear equation using Bisection Method. [4]
3. Obtain the iteration formula of Secant method and explaln its working procedure in

finding a root of a non linear equation. : [4]

OR

Explain the working pnnc1ple of the bisection method to find a real root of a non-linear

equation.
4. Solve the following set of linear eqtiations using a suitable iterative method. (8]

2x+y+z-2w=-10
4x +2z+w=8 -
3x+2y+2z=7
x+3y+2z-w=-5

5. Find the largest eigen value and corresponding elgen vector of the following matnx using

power method - : (8]
2 -1 0
-1 2 -1
0 -1 2

6. Find the values of y at x = 1.6 and x = 4.8 from the following poinfs using Newton’s
interpolation technique. [8]

x | 1.] 2 [3] 4 | 5
y [4]75]4]85]96

7. Find a curve of the form y = ab* that fits the following set of observations using least
square method. : 8]
o X L1 1.2 3 4 5
i y {1.2] 2.5 | 6.25| 15.75 | 28.65
8. ‘The following table-gives the:angle in radians () through-which a rotating rod has turned. .
for various values of:time in'seconds..(t). Find::the angular velocity and angular
acceleration at t = 0.2. . . [4}.

t 0] 02 0.4 0.6 0.8
0 |0.1220.493 | 0.123 | 2.022




[ 3% +:3 23!

9. Evaluate the integral I = _[(log(x +1) +sin2x)dx, using Gaussian 2 point and 3 point "7 -

6]

s

-

fomula. |
- ! 3’1‘:- FRRUTEN . O—Ri‘;

.. Write a Pseudo-code to.integrate a given function within given limits using Simpson’s-3/8 -

rule. o

10. Solve the differential equation, % =(1+x?)y, within x £ 0(0.2)0.4 and y(0) = 1 using RK
X .

4™ order method.

11. Solve the following boundaryvvalue‘ problem uéing the finite difference met}_xod, by
2

dividing the interval into four sub-intervals. —g——};— =x+Y,y(0)=y(@1)=0.
X :
12. Solve the equation VZu = —10(x> + y* + 1-0) over a square mesh with sidesx =0,y =0,
x =3, y=3 with u= 0 on the boundary and mesh length = 1.
' OR

‘Solve the elliptic equation Uy + uyy = 0 for the following square mesh with the boundary
values as shown.

Y 500 1000 500 0

1000 #ul Tuz A#u; 1000

2000 - o——@ 2000

us Ug

1000
#07 & ug ’09 1000

0 500 1000 500 0

kokok

Fire

(6]

[6]

[10]

S |

1 1

1

S |

1

. |

1 1

1
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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.

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

16 lines. [1+5+2]
Explain the instruction format and data format of 8085 microprocessor. Explain different
addressing modes of 8085 microprocessor. [3+5]
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 the count of ones in a location just after the table. [8]
What is statement in an assembly language program? Explain frequently used directives
with suitable example. [2+6]
Write an assembly program to read a string from the user and display vowels and
consonants separately. [8]
What do you understand by address decoding? Explain with example how PROM
decoder is used in memory address decoding. [2+6]
Explain different modes of parallel data transfer. Explain briefly, what is PP1. [4+4]

8. What is interrupt? What is its importance in microprocessor? How interrupts from

10.

different peripherals can be handled with single INTR pin in 8086 microprocessor?
Explain. [1+4+2+5]

What is register based and accumulator based architecture? Differentiate between CISC

and RISC architecture? [2+6]

Write short notes on: [2x4]

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

ook %
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v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Draw and explain the block diagram of a computer. Explain stared prograrri concept. [4+4]
2. “Vhat is flag? Discuss about 8085 associated flags. Alone with suitable examples show
how these flags are affected by arithmetic and logical group of instructions. [1+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 at 8231 H, OAH at 8232H and so on. [8]1
4. Draw the internal architecture of 8086 microprocessor. Explain the function of each
register accessible to programmer. [8]
5. Write a program in 8086 to read a string and display each woid in a separate line in the
center of the screen. 7 {8}
6. Draw the timing diagram of STA instruction? Calculate the time taken to execute the
following program if T = 1 micro second. [5+3]
MVI A,05H
ADI 20H
OUT 80H
HLT
7. Design an interfacing circuit to interface pne 4 KBEPROM and two 2 KB R/W memory
for 8085 microprocessor. (8]
8. What is IVT? How is it used to handle software and hardware interrupts? Explain. [2+6]
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: | [4x2]
a) RS 232

b) Two pass assembler
* k%
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v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1, Explain the microprocessor based system showing the bus organization. Explain the
processing cycle of a stored program computer. :

\._’2./ Explain briefly the programmer’s model of 8085 microprocessor.

3/ Write a program for 8085 to add the upper and lower nibble of ten 8 bit words stored in a
‘ table that starts from location 8B20H. Store the separate results in locations just after the
table.

j/ What do you mean by addressing mode? Explain the addreséing modes of 8086 with
example.

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

\_9 Draw and explain the bus timing for OUT 42H instruction of 8085 microprocessor.

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

yﬁxplain how hardware interrupt is processed in 8086 microprocessor.

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

W short notes on:

ay RS 232 Standard
\9 Programmable Peripheral Interface

* %k k

[4+4]
[8]
(8]

[3+5]

(8]
(8]

[8]
(8]

(8]
[4x2]
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3. Write an assembly language program for 8085. Tablel contains 16 n(

10. Write short notes on:

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

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

practicable.

Define instruction cycle and machine cycle. Explain briefly the instruction processing

cycle of Von Neumann machine.

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

transfer data which have number of 1s greater than 3, from tablel to t;
store FFH in table2.

». of 8 bit data,
able2, otherwise

What is statement in assembly language programming? Explain ¢commonly used

directives with examples.

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

s from the string

Draw tiining diagram of instruction LDA 2080H. Calculate the time req[uired to execute

this instruction if the crystal frequency is 6 MHZ.

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

Range Device
0000-1FFF | ROM
2000-3FFF | RAMI

Design an interfacing circuit to interface above memory devices with 8085

microprocessor.

Define Interrupt Service Routine (ISR) and Interrupt Vector Table (IVT), Explain type 0

to type 4 interrupt of 8086.

What are the features of digital signal processors? Describe instruction leyel, thread level

and process level parallelism.

a) I/0 mapped and memory mapped 1/O
b) DMA

ok ok

[4+4]
(8]
(8]
(8]
(8]

[6+2]
[2+6]

[2+6]

[2+6]
[4x2]
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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.

. Define bus? Explain different. types of bus. Define RTL. Write down the RTL for MOV

11, I in 8085 microprocessor.

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

. 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. '

Draw internal block diagram of 8086. Explain Bus Interface Unit.

. 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.

Write the various machine cycle involved in LDA C030 stored at C050. Write the use of
following pins of 8085 microprocessor. ALE, IO/M, READY, RD, ADy-AD».

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

8. How interrupt vector table is used in microprocessors to manage the interrupt? Explain

10.

how software and hardware interrupts are used in 8086 microprocessor in detail.

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

Write short notes on:

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

*ok %

(4+4]"
[6+2]
[8]
[5+3]
(8]

[3+5]
(8]

[3+5]
[4+4]
[4x2]
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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.

. Differentiate between Hardwired and Microprogrammed Control Unit used in

microprocessors? Write the fetch and execution cycle for LXI D,9050H instruction in

RTL specifications. Explain each step. [4+4]
Write any three features of 8085 microprocessor. Explain the addressing modes of 8085
with example. [3+5]

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
9073 H respectively. [8]

Draw the functional block diagram of 8086 microprocessor and explain each block. (8]

5. Write a program for 8086 to find the largest and smallest value from a list of ten 16 bit

10.

data and store the result in maxval and minval variables. [8]

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? [1+3+4]
Design the address decoding interface of an input port and output port for 8085 at 81 H

and 82 H address. Use block decoder. (8]
Differentiate Maskable and Non-Maskable interrupt. Write the general sequence to be

followed when interrupt occurs. [2+6]
Write down the difference of RISC and CISC computers. [8]
Write short notes on: [2x4]

a) Serial and parallel interface
b) Programmable peripheral interface

% %k %k
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microprocessor based system including the bus structure. [2+6]
2. Compare CALL and RET instructions with PUSH and POP instructions for 8085.
Ilustrate their usages with appropriate examples. [4+4]
3. Write a program to convert ten BCD numbers stored at 4350H to binary and store the -
result at 4360H. [8]
4. Draw the internal architecture of the 8086 microprocessor. Differentiate between EXE _
and COM programs. [4+4]
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
ietters in the converted string and display the count in a new line. - [8]
6 Define synchronous and asynchronous bus. Draw and explam the timing diagram
of LXI B 1234H. [3+5]
& Interface two 4K*8 ROM with 3:8 decoder at the address of your choice. Show the
address map for each ROM and explain your circuit. [8]
8. Explain how the interrupt vector table is used in 8086 microprocessor. Show the complete
instruction execution sequence when interrupt service routine is called. [3+5] .
9. What do you mean by parallelism? Explain the case of deadlock that may arise during -
inter process communication. What role does the operating system play in handling such
- deadlocks? _ [2+3+3]
10. Write short notes on: (any two) ' [2x4]

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.

Define microprocessor based system. Explain the various components of a

a) Flags in 8086 microprocessor

~ b) Programmable interrupt controller (PIC)

¢) Instruction and machine cycles
%ok Xk
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v’ Attempt All questions.

v The figures in the margin indicate Full Marks.
v Assume suita])le data if necessary.

/ What do you me’an by stored ‘program concept? Explain the proccssmg cycle of stored

Kok

program computer, [2+6]
2. Draw the block diagram of 8085 microprocessor and explairi ¢ each part briefly. (8]
3 Write a program in '8085 to transfer 8-bit number from one table to other by setting bit D if
" the number is less than 80H else transfer the number by resetting bit Ds. , (8]
4 What do you mean by directives and instructions? Explain the frequently used dlrectlves i -
- assembly language programming. , [2+6]
5. Write a program in 8086 to read a string and count the number of vowels, consonarits, -
- numerals and other characters and display the count. (8]
k 6. What do you mean by synchronous and asynchronous bus? Draw the bus timing diagram
'~ for LXI B, 7492H which is stored in stored in memory location 8200H. [2+6]).- -
‘Z What do you mean by unique and non-unique add;css decoding? Explam memory mapped
I/O along with an example. | [2+6]
8. How is # pt processmg different than polling? Explam how interrupt processing is
done wnth [2+6]
ey ' \9/ What do you m@ag_ﬁby real and pseudo-parallélism? Explain Flynn’s classification. [3+5]
10. Write short notes on - ‘ ' ' o [4x2=g)
a) Stack memory\ .
b) USART
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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.

What & a system tus? “‘p ain different types of system buses. Compare 8085 and 8086
microprocessors system bus. ©[2+6+2)]

What do you mean by an instruction? Explain different types of instructions in 8085 on

the basis of function and instruction size with suitable examples. v oo q2+8]

What is a flag? Describe status and control ﬂaos of 8086 in brief. Explém how ’{O bit
physical address is calculated from 16 bit logical address. Give suitable examples. -  [1+5+4]

A set of three readings is stored in memory starting at 9040H. Write an assembly
language program to sort the readings in ascending order. Store the smallest value in
address 9034H and so on in higher addresses.’ : {10j

Write an assembly language pregram to read a siring from memory in data segment.
Change all the upper casetletters to lower case and vice versa. Display the result on the
screen. [Note: ASCIlcode for A=65.....Z2=90,a=97.....2=122] o

In 8085, memory and /O read/write idstructions use extra machine cvcle for memory and
[;O.read write operation. Use the bus time diagram for MOV R,M and out instructions 0
illustrate the statement. ~ : -~ [53+3]

W ‘1aL is unique and non unique addiess decoding, explain with suitable examples. Desmn
an'unique address decoding circuit using memory mapped /O interface to read input

~ from port address FFF9H and output to port address FFF8H. : [4+6]
Write short notes on: . . : [2x3]
a) RIM and SIM instructions - K

b) RS 232 ;

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

The figures in the margin indicare Full Marks.

Assume suitable data if necessary. ‘

Explain how instructions and opcodcs are designed in microprocessor? What do you mean
Ly register transfer language? What could be the register transfer statements for ADD B, 7

Explain the following instructions in 8085 in detail with example
SBB B, DAD B, CPO 8285, XTHL, RST 5

!/
-~

Write a program in 8085 to add all the numbcrs from a table of 8-bit numbers whose hlgher

nibble value is greater than 6 and store the 16 bit result just after the table. - L v

.
o

What do you mean by addressing mode? Explain dnfferent addrr*sqng mod;.’s of 8086 with
example. . A 2 »

Write a program in 8086 to read a smgle dxmt number and dmnlay the multiplication table
of that number as
24681012 14 16 18 20 if user enters digit 2. f

. A " ’
Vhat do you understand by synchronous bus and asynchrenous bus? Draw and explain the
bus timing diagram when the instruction AD1 3411 is executed. . 7

Write down different ways of synchronizing peripherals with computer. Explain the
interruplt processing mechanism vectored and polled interrupts. . 7.

Write short notes on
a} Stored program concept .
b) Dynamic Memory Allocation

~ Subject: - Microprocessors

[4+6]

[5:2=10]
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Explain the features of automated calculator. leferennate von-Neumann and Harvard
-architecture.

What do you mean by instructions? How are instructions designed? Explain different
addressing modes of 8085 along with the example.

Write a program for 8085 to add corresponding data form two table if the data from the first
table is smaller than the second table else subtract data of second table from the first table.
Store the result of each operation in the corresponding locatlon of the third table. Assume
each table has ten eight bit data.

Draw the internal block diagram of the 8086 microprocessor. Explain the function of each-

component.

Write an assembly language program to calculate sum of the series 1% x 22 +32 447 4o - up
to ten terms and display the result.

What do you understand by machine cycle? What are the operations that are performed by
microprocessor? Draw and explain the timing diagram of STA 2050 instruction.

What is interrupt vector table? Explain polled and vectored interrupts.

Write short notes on:

a) RS232 Standard and Handshaking signals

b) RISC

koK

[3+7]

[2+2+6]

[10]
(10}
[10]
[1+2+7]

[4+6]
[2x5=10]
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1. Differentiate microprocessors and microcontrollers. Compare 8085 and 8086

.~ microprocessors in terms of programming models and addressing techniques. [2+6]
2. 'Write an assembly language program to count no. of —ve element in a data block
containing 16 bytes of data; store the count at the end of the block if the count is greater
than 8 otherwise store 0. (8]
3. What is flag? Describe the condition flags and control flags of.8086 briefly. Explain how
20 bit physical address is calculated from 16 bit logical addresses? . [1+4+3]
4. Write an assembly language program to get a string inédt count no. .of vowels and
- display message ‘even vowels’ on the scresn on the screen if the count is even otherwise
~ dlsolay ‘odd vowels’. (8]
5. An instruction is stored at memory locanon as follows: [8]
o *| Memory Location | Hex Code
{ . 2050 3A (opcode)
~ 2051 80 ‘
| 2032 20 ..
This instruction. loads the content of memory location 2080 into accumulator. Draw
.~ - timing diagram of this instruction. ! }
i/ 6. .Present a complete plan to use 2 RAM chips of 16 KB each with 8085 microprocessor. (3]
/ . . ~ . .
~—7. How processor handles interrupt? Describe briefly hardware and software interrupts with
example of each. . (3]
8. Draw a simple block diagram of RISC and CISC architectures and describe merits and
demerits of RISC and CISC computers. (8]
9. f [2+6]

What is Asvnchronous Communication? Describe RS-232A for serial communication.
'10. Write short notes on:

a) Aliernatives of semiconductor computing
b) Memory mapped /O and YO mapped L'o

L okokok
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. Candidates are required to give their answers in their own words as far as practicable. -

Attempt Al questions. :
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Draw the block diagram of 8085 microprocessor and explain different blocks. [10]

What is the purpose of the branching instructions? List out all the branching instructions

in 8085 and explain each with example. - [2+8]
What do you mean by statements in assembly language programming? Explain different
directives used in assembly language programming. ’ - [2+8]
Write a program to transfer eight-bit numbers from 9080H to 9090H. if b1t D5 is 1 and D3

is 0. Otherwise transfer data by changing bit Dz and D¢ from 17to 0 or 0o 1. Assume -

there are ten numbers. : [10]
Write a program to generate multiplication tagble of five numbers stored in memory as
array, store the result and display in following format. [10]
5101520253035404550 - '
36912151821242730 .

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 sthches and a
LED output device at 41H and 42H respectively. [4+6]

' Explain how interrupt is processed in microprocessor systems. Dxfferentlate between
vectored and polled Interrupts. [5+5]
Write shot notes on: [2x5]

a) RS232 & RS423
b) RISC and CISC

ko

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

2. What do you understand by looping? How can we perform logping -in 808% -
microprecessor, explain with example. Explain the mechanwm of creating loops in
creating delay loops of specxﬁed time. S P [2+2+6]

LI

There are two tables T1, T2 in memory having ten eight b1t data in each. ‘Write a program
for 8085 to find the difference of the corresponding element of these two tables. Store the
result of each operation on the. corresponding element of the third table. Remember that
the resul: should not be negative; it should be {T1 - T2|. [10]

4. Write down the assembling linking and executing process. Explain macro assembling,
one pass and two'pass assemblers. [5+5]

wn

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 with reverse attribute. - - [10]

6. What do you mean by address decoding? Differentiate between YO mapped /O and
memory mapped I/O. Design an address decoding circuit to interface twé RAM blocks

and a ROM block each of 4 KB starting at address 4000H. ; ' - [2+2+6]
7. Explain the interrupt processing operation for hardware and software in 8086 .

MiCroprocessor. o -. [10]
8. Write short notes on: ’ ' [2x5)

a) Types of memory
b) Digital Signal Processor

X% ¥
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1. Compare Harvard architecture with Von Neuman architecture. Explain which architecture

8085 microprocessor uses and how. . - [73]

2. What do you mean 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 program
execution sequence with a suitable example for 8085 microprocessor. PRSI [3#2+5]

-

3. What do you understand by addressing modes in microp10ces$éf‘7 Explain all the
addressing modes of 8086 microprocessor with suitable example foreach. = ~ [3+7]

4. Write a program for 8085 to convert and copy the lower case ASCII codes to upper case
from memory location 9050H to 90AO0H if.any, ‘otherwise copy as they are. Assume there
are fifty codes in tne source m°mmy [Note ASCII Code for A=65...2=90, a=97..z=122]  [10]

5. Write an asserably langwage program for 8086 to read a string, count the number of
vowels in the string and display the string and its vowels count in a clear screen. [10]

6. What are the different machine cycle operations of 8085 microp:ocessors? Write the bus
timing cycle for IN and OUT instructions.. L (2+8]

7. What do you understand by address decoding? What are /O mapped /O and memory
mapped I/O? Design an address decoding c1rcult for interfacing two RAM chips each of

256 bytes at address 5300H. L [2+2+6]

a) Vectored Interrupt
b) Dynamic Memory Allocation

sokk

l 8. Write short notes on: : ’ , ’ - [2x5]
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a)) Distinguish between static and dynamic characteristic of a measurement system.
Define the various parameter used to study these characteristics.

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

2._a) 4Define transducer with example. Explain the working principle of strain gauge and
derive the expression for the gauge factor.

b) A barium titanate pickup has the dimensions of SmmxSmmx1.25mm. The force

-w~ acting on it is SN. The charge sensitivity of barium titanate is 150pC/N and its
permittivity is 12.5x10"° F/m. if the modulus of elasticity of barium titanate is
12x 106N/m2, calculate the strain. Also calculate the charge and the capacitance.

3. a) Explain ideal characteristics of operation amplifier. Also explain different application
of operational amplifier in measurement system.

~-b) - Explain how data can be transferred by Optical Fiber Cable and write advantages of
optical fiber communication.

N 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
Vif VR is 8V? d1eee;

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.

ko
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. a)

b)

Discuss the analog and digital measurement system with the help of their respective
block diagrams. :

An ac bridge circuit is working at 1000 Hz. Arm AB has 0.2 pF pure capacitance, arm
BC has 500 Q pure resistance, arm CD contains an unknown impedance and arm DA
has 300 Q 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 and 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 construction and working of linear variable differential transtformer for
the measurement of displacement.

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

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) V. Calculate the

i) 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.

ook

[6]

(10]

(8]

(4]
(8]
(8]
[6]

(4]
(6]

8]
(8]
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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.

a)
b)

a)

b)

b)

Explain different component of measurement system with suitable examples.
A balanced AC bridge has the following constants

arm AB: R = 1000 Q in parallel with C = 0.5 uF
arm BC: R = 1000 Q in series with € =0.5uF + = - Do v
arm CD: R =200 Q) in series with L = 30 mH

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

Using statistical analysis of random error of data measurement, explain how probable error in
measurement can be obtained.

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
sensitivity of such an arrangement.

Explain ideal characteristics of operation amplifier. Also explain different application of
operational amplifier in measurement system.

A piezo-electric pressure transducer having sensitivity of 4 x 1072 C/N is connected to a
charge amplifier, the gain being set to 10 mV/pc. The amplifier 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.

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

State and explain Nyquist criterion. Also explain the phenomenon of aliasing and the way to
eliminate it. '

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 10 KQ. What is the analog output for a binary input of 101011?

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 energy consumed.

Show how the instrument transformers are used to measure high voltage and current.

The basic step of a 9 bit DAC is 10.3 mV. If (000000000) represents 0 V, what O/P is
produce if the input is (101101111)? Write the advantages of R-2R ladder type DAC over

WRN type.

List out different types of frequency meter. Explain the constructional detail and working
principle of any one of them to measure frequency.

What do you understand by communication of data in an instrumentation system? Explain the
principle of optical fibre data communication system and highlight its advantages over
conventional data communication system.
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3.

A’ 1. ,a) Distinguish between analog and digital system of measurement.

b) A 0-150V voltmeter has guaranteed accuracy of 1% of full scale reading. The volt

)

.\e’/

a

b)

measured by this instrument is 75V and 37.5V. Calculate the possible percentage
error of both readings. Comment upon the result.

A balanced AC bridge has the following constants:
arm AB, R = 20009 in parallel with C = 0.047uF
arm BC, R = 1000Q in series with C = 0.47uF
arm CD, unknown R

arm DA, C = 0.5uF

The frequency of oscillator is 1000Hz. Find the constant of arm CD.

Obtain the balance equation for Hay’s bridge and expldin why it is most suitable for
the measurement of inductance of a coil having high quality factor.

Show how “Loading effect” causes a non linear relationship between the mput and
output in a measurement made by a potentlometer Also prove that the maximum
error occurs at the mid-point of the pot wire.

A capacmve transducer is made up of two concentric cylindrical electrodes. The outer
diameter of the inner electrode is 4mm and the dielectric medium is air. The inner
diameter of the outer electrode is 4.1mm. Calculate the dielectric stress when a
voltage of 100V is applied across the electrode. Is it within safe limit? The length of
electrode is 20mm. Calculate the change in capac1tance if the electrode is moved
through a distance of 2mm.

Describe the circuit of 3 amplifier configuration of an instrumentation amplifier. Also
derive the expression for output voltage in terms of two input voltage.

In order to measure the strain in a cantilever beam, a single strain gauge of resistance
2KQ 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 2KQ each. Calculate
the detector deflection for 1000 micro-strain if the detector Osensitivity is 10mm/pA
and its internal resistance is: (i) 100Q (ii) 200Q2. the supply to the bridge is 10V.

Explain how digital to analog conversion can be achieved by using R-2R ladder
network DAC. Discuss its advantages over WRN type of DAC.

[6]
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- 4. g) Describe in detail the successive approximation method of analog to digital (A/D)

conversion taking an example of 4-bit converter having full range of 5V and input of
3.215V.

An 11-bit ADC has conversion time of 20uS and full scale voltage of 10V. Find the
maximum rate of change of input signal and maximum input frequency that the
analog input signal may have in order that the converter can resolve the input signal
into 11-bit number in a signal conversion. '

What is data acquisition system? Explain the function and objective of each
component of an analog data acquisition system.

Explain the construction and working principle of a single phase electro-dynamometer
type of wattmeter and derive the expression of deflection for both ac and dc operation.

What do you understand by sample and hold circuit. Explain its functioning with the
help of circuit diagram and also discuss about its characteristics to define its
specification.
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. a)

b)

b)

b)

Define measurement and measurement system. Also explam various types of errors
encountered in electrical measurement.

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 maxxmum possible relative error to be expected on

measuring power “P” from formula P = I R

The AC bridge shown in the figure is used to measure the unknown induction (Lx) of
a coil having quality factor greater than 10. Show that Ly = R;R3C;, when the bridge
is balanced.

Explain how low-resistance can be measured with the help of ammeter-voltmeter .

method.

Explain the working principle of current t:ansformer along with its connection in a
circuit. What will happen if the secondary circuit of the current transformer is open
circuited while the primary carries current? Sxplain.

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 thermal

~ rating of 5W and resistances ranging from 100 to 10,0002 in 100€2 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?

(8]

(8]

(8]

(8]
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(8]



b)

b)

Define piezo-resistive effect and 'gaﬁge factor of a resistance strain gauge and derive
the expression for the gauge factor,

A barium titanate piezo-electric pick-up has dimensions of 12mmx12mmx3mm and a
voltage sensitivity of 0.015 Vm/N. Relative permittivity of barium titanate is 1400
and modulus of elasticity of barium titanate is 10 x 10'® N/m”. If the force applied is

20N, determine (i) the output voltage (ii) charge sensitivity (iii) strain (iv) charge .

generated (v) the capacitance of the pick up.

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.

A 6-bit DAC has 20 KQ resistance in MSB position. The converter is designed with
weighted resistive network. The reference voltage is 12V. The output of the resistive

network is- connected to an operation amplifier with a feedback resistance of SKCQ.
What will be analog output for a binary input of 101101?

Describe the construction deta’ls and working of a single phase electro-dynamometer
type of wattmeter. Also derive the expression for deflection for ac operation.

A 10 bit, 10V successive approximation ADC has 20puS conversion time. Find the
maximum rate of change of input signal and maximum input frequency.

%k k
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2)

b)

a)

b)

b)

Explain the function of different stages of measuring system with the help of block
diagram.

Explain the “Loading effect” on the accuracy of resistance potentiometer transducer,
when used for the measurement of displacement.

What is an electrical transducer? 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 with an error of *1%.
Determine the maximum possible relative error to be expected in measuring
resistance R, calculated from the formula R = P/I%.

“A precise 1nstrument 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:

1) R-2R ladder network
ii) Weighted resistive network

Find the minimum value of resistance in both cases such that the output 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 maximum supply voltage of 18 volts. Find:

i) What voltage change does LSB represent?
ii) What voltage does 101011 represent?

Explain the operation of sample and hold ‘circuit with its basic circuit and
characteristic waveform to illustrate its specifications. What is the purpose of using
sample and hold circuit in A/D conversion system?
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b)

Explain the working of an operational amplifier as:
i) an integrator
ii) a differentiator

‘An op-amp is used as an integrator to produce a ramp voltage of —10V/ms. Design the
circuit for this.

What is a data acquisition system? What are the components of a digital DAS?
Explain the working of a multiplexer with 4 input, 2 control and 1 output signal.

Write a short note on strip chart recorder.

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.

sk 3k %k
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a)

b)
<)

b)

Distinguish between static and dynamic characteristics of a measurement system.
Define the various parameters used to study static characteristics of a measurement
system. ot

What is the differente between accuracy and precision? Explain.

Repeated measurements of the voltage necessary 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

and 39.2 KV. Determine (i) average breakdown strength (ii) standard deviation of the
readings.

Explain one of the suitable transducer 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 5x107*m? 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 transducer:
Given relative permitivity for water = 81.

What is piezoelectric transducer? What are the materials used in such transducers?
Define voltage sensitivity, charge sensitivity and derive the expression for the output
voltage developed due to applied force.

The output relation for a thermister is given by

)
"R=Rge Th

Where, value of resistapce is R at temperature T°K in ohms, Ry is the resistance at a
reference temperature T°K in ohms, T is unknown temperature in °K. For To = 300°K,

: e SR
B = 3420, Ry = 1KQ and R = 2KQ. Calculate the value of T, find sensitivity, S=—=

T 8T
of a given operating point.
Select a potentiometer that has the greatest possible sensitivity and meets the non-
linearity requirement of 2% maximum from available potentiometers having a thermal
rating of 10 watts and resistance ranging from 200Q to 5KQ in steps of 50Q2. The

“output of potentiometer is to be measured with a device of 4000Q input resistance.

Also determine the maximum excitation voltage that can be employed with this
potentiometer. ~ , .
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4. a) What are the charg~ istics of an ideal operational amplifier? Derive the expression

5.

b)

a)

b

a)

B

for closed loop gain . . operational amplifier in inverting and non-inverting modes.

Explain how optical fibre can be used for the data transmission. Mention its
advantages over other forms of data transmission.

Describe with the help of block diagram and flow chart, the method of conversion of
analog signal into digital one using successive approximation ADC.

A 6-bit DAC has reference voltage of 10V. Find the minimum value of resistance R

such that the output current does not exceed 10 mA and also find the smallest value of
quantized current if it uses

i) R-2R ladder network
ii) weighted resistor network

Explain briefly the different componénts of digital data écquisition system.’

What is recorder? Describe the components of magnetic tape recorder. What are its
disadvantages? '

s,k K
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. a) If u=(x-1)’-3xy®+3y?, determine V so that u + iv is an analytic function of x-+iy.

b) Define an analytic function. Express Cauchy Riemann equations u, =v and

u, =-v, in polar from.

a) Find the bilihear transformation which maps points z, =1,z, =i,z, =—1 into the

points w, =i, w, =—1, w, = —i respectively.
b) Evaluate LM(xz +iy)dz along the path y = x?

a) Express f(z)= ——;——l———— as Laurent's series in the region 1 < lz| <2.
(z°-3z+2)

2n 1 .
b) Evalute L —————— dO by contour integration method in complex plane.
5-4sinf
a) Find z-transform of:
i) te™
i) sinat _

b) State and prove final value theorem for z- transform.

272 -5z

———————— by using partial fraction method.
(z-2)(z-3)

a) Find the inverse z-transform of

b) Solve difference equation x(!( +2)-3x(k +1)+2x(k) = 4* for x(0) =0 and x(1) = 1.

6. Derive one dimensional wave equation and obtain its solution.

7. Solve one dimensional heat equation:

2
X _ —3;121 under the conditions:
ot ox
i)u is not infiniteas t — o0
i) ?2=0 forx=0andx =1
ox

iii) u(x,0)=/x-x?fort=0; betweenx =0and x =/

a) Find Fourier integral representation of f(x)=e™,x>0and hence evaluate

J:v cos(sx) ds

s? +1

b) Find the Fourier cosine transform of (x)=e"£"i and hence, by Parseval's identity,

1 4

hown that | ————dx =
shown ta JO(1+x2)2 5
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State and prove Cauchy’s integral formula.

Find the Taylor’s series of f(z)= -I-L— about z = 3i.
-z

Evaluate the integral: §

Define conformal mapping, show that w = az+b

(=2

|

4

W—Wl

2}z’

c(z+1)(z+3)

where C: |z| =

is

cz+d

W“‘W3

M3

2%

Using contour integration, evaluate real integral: j

Find the z-transform of x(z) = cosh t sinh t.

. Determine the analytic function f(z) = u +ivif u=log \/xz +y2.

invariant to

x2dx

(x +at)(x? +b?)

8. State and prove “final value theorem” for the z-transform.

9.

Find the inverse z-transform of x(z) =

_z
22 +7z2+10

10. Using z-transform solve the difference equation:
x(K + 2) + 6x(K + 1) + 9x(K) = 2%,

11. Derive one-dimensional heat equation.

X0=X1=0.

-

4, using residue theorem.

12. Solve the wave equation for a tlghtly stretched string of length ‘1’ fixed at both ends if the

13. Solve éx—+————0 under the conditions u(0, y) = u(l y) =u(x, 0) =0, u(x, a) = sin

initial deflection in y(x, 0) =

o*u 0%

2y?

14. Derive the wave equation (vibrating of a string).

15. Find the Fourier cosine transform of f(x) = ¢ ™* and hence show that J' 82
0¥+

16. Find the Fourier integral representation’\of the function f(x) = €™, x = 0 with f(—x) = f(x).

Hence evaluate I
0 S 2+l

cos(s

x)d

ok ok

Ix — x* and the initial velomty is zero.

S
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. a) Determine the analytic function f(z) =u+ivifu=3x’y-y’.

b). Find the linear transformation which maps the points z = 0, 1, . into the points

oo WE3 -, l respcctlvely Find also ﬁxed pomts of the transformatlon L

a) State and prove Cauchy’s mtegra] formula ,

vana ..;’” L e, e22 Cod Ve . 1 s e o . { . B I

b) Evaluate j ————  dz where C is the circle |z| = ;
c(z-1)(z-2) }

. ‘a) Find the first four terms of the Taylor’s series expansion of the complex function

f(z)= -——+1———— about the centre z = 2.

(z-3)z-4)
4-3z N .
b) Evaluate I—————-— dz where C is the circle |z|==
c2(z-1)(z-2)

OR

27 1
Evaluate jo )
cos0 +

d6 by contour integration in the complex plane.

Derive one dimensional heat equation u; = 2 uxx and solve it completely.

5. Find all possible solution of Laplace equation ux + uy, = 0. Using this, hénce solve

Uxx + Uyy = 0, under the conditions u(0, y) = 0, u(x, y) = 0 when y — o and u(x, 0) = sin x.
a) . Find the z-transform of sin K6. Use it to find the z[a"* sin K8].

b) If Z[x(K)]= Miz-f—l—% find the value of x(2) and x(3).

: : 3z +2 .
a) Find the inverse z-transform of x(z)=——z——§— by using inversion integral

(z-3)*(z-2)
method.

b) Usmg z-transform solve the difference equatlon x(K + 2) - 4x(K + 1) + 4x(K) = 2K
given that x(0) = 0, x(1) = 1.

a) Find the Fourier sine integral of the function f(x) = ¢** and hence show that

j““"‘x d=Ze™® x>0,K>0

o A +p? 2

b) Find the Fourier sine transform of €™, x > 0 and hence show that

[+ o] .
X sinmx T :
I dx==¢e™, m>0

5 x2 +1 2
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block diagrams. ‘[6]

b) An ac bridge circuit is working at 1000 Hz. Arm AB has 0.2 puF pure capacitance;arm
BC has 500 Q pure resistance, arm CD contains an unknown impedance and arm DA

has 300 Q resistance in parallel with 0.1 pF capacitor. Find the constant of arm CD
considering it as a series circuit. [10]

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 potentiometer. (8]

b) Determine the thermoelectric sensitivity and emf developed in a thermocouple made
of copper and 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 nV/°C respectively. _ [4]
¢) .Explain how the flow of fluid can be measured by using Hot Wire Anemometers. * [4]1
3. a) Prove that “Linear relationship between capacitance and separation distance between
two plates can be achieved by using differential arrangement”. (8]
b) Describe the construction and working of linear variable differential transfonnef_for
the measurement of displacement. (8]
4. a) Show how can an R-2R ladder network be used to generate a binary weighted
sequence of current. A 5]
b) Highlight the advantages of optical fiber transmission over conventional data
transmission system. [4]
¢) What is an instrumentation amplifier? Derive the expresSion for its gain. [6]
5. a) Explain the constructional detail and operating principle of a single phase induction
type energy meter. , : [8]
b) A 3-bit DAC has a voltage range of (0 - 12) V. Calculate the : (8]

i) 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.

% % %

a) . Discuss the analog and digital measurement system with the help. of their, respective. i ... =i i
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Show that u(x, y) = x* + 2xy — y* is a harmonic function and determine v(x, y) in such a
way that f(z) = u(x, y) + iv(x, y) is analytic.

Define complex integral. State and prove Cauchy integral formula.
OR

Obtain bilinear transformation which maps —i, 0,1 to -1, i, 1.

2z
Evaluate [ —————— dz where C is |z| = 3 using Cauchy’s integral formula.

C(z-1)(z-2)
1

_Z T 2<|g<3.
(z+2)(z+3)

Obtain the Laurent series which represents the function f(z) =

Find the Laurent series of f(z) =

T about the point z =1.
+z

6. State and prove Taylor series of a function f(z).

7. Derive one dimensional wave equation uy = c’uy and solve it completely.

10.

11.

12.

13.

14.

2

Solve one dimensional heat equation %tu— =c? —Z—x—lzl under the boundary condition glxl =0

when x = 0 and x = L and initial condition u(x, 0) =x for 0 <x <L.

Find Z transform of (a)te™ and (b)sinat.

' z-4 z

— (b)) 57—

(z-1)(z-2) z°—-3z+2

Obtain the Z transform of x(t) = (1 — €™), a > 0 and hence evaluate x(o0) by using final
value theorem.

Solve using z-transform the difference equation x(K + 2) + 2x(K + 1) + 3x(K) = 0.

Find the inverse z-transform (a)

Find the Fourier sine transform of f(x) = €™, x 2 0 and hence evaluate I: —————()1( Sin ;()
+X

State and prove convolution theorem of Fourier transform.

* 3k %k
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Define analytic function. Show that the function f(z) = _‘17 is analytic except z= 0 [5]
- z
. Define complex integral. Evaluate I logz dz;c:] z |=l [5]
(¥
OR
Obtain a bilinear transformation which maps -i, 0,ito -1, i, 1.
»
Evaluate J.OH (x? +iy) dz along the path y = x. [5]
Find the Taylor series of f(z) = P about the point z = 1. (5]
+2z
. Evaluate the integrals by residue theorem _L 1= C?S 24z [5]
z
2
State Cauchy’s Residue theorem and use it to evaluate I ———Z——E—dz where C is
¢ 3+4z+z
|z |=2 [5]
OR
27 do . . .
Evaluate I by contour integration in complex plane.
0 cosO+2
Derive the one dimensional wave equation. [10]

A rod of length L has its ends A and B maintained at 0° and 100°respectively until steady
state prevails. If the changes are made by reducing the temperature of end B to 85° and
increasing that of end A to 15°, then find the temperature distribution in the rod at a

time t. [10]
Find the z-transform of (i) €™ sinwt (ii) cos at [5]
Obtain inverse Z-transform of (i) 2+2 , (11) z [5]
(z—-2)(z-3) (z-2)(z-1)
If x(k) = 0 for k < 0 and Z{x(k)} = X(z) for k > 0 then prove that Z {x(k+n)} =z" X(z)-2"
n-1 -
Z)('(k)z_k wheren=0, 1, 2.... [5]
k=0— —
Solve the difference equation x (k+2) - 4x(k+1) + 4x(k) = 0 with conditions,
x(0)=0x(1)=1 [5]
Find the cosine transform of f(x) = e¢™ m > 0 show that Jm _(;_o_s_p%_ = —I——I——e‘PB [5]
0 r°+B° 2B

2

Find the Fourier transform of g(x) = {10 X if-l<x< 1; [5]
if otherwise.
and hence use it to evaluate J:o (ic—o—s—i(—}:——s-l—r—l-i) cos(x/2)dx
X

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

All questions carry equal marks.

Assume suitable data if necessary.
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p—t

. Determine the analytic function f(z) = u(x,y) + iv(x,y) if u(x,y) = S(z-yz.

2. Define complex jntegral. Evaluate: nj (z+1)dz where C is the square with vertices at z =
. C :
0,z=1,z=1+iandz=i.
| OR
ﬁind linear fractional transformation mapping of: — 2+ 0,0+ %,2 > -Z:
3/ a) State Cauchy’s integral formula and evaluate the integral i———4—_3£————dz, where C.
L~ : 2(z-1)(z-2)

is circle Izl = % |

1 hen

b) . Obtain the Laurent series which represents the function f(z) = ——————— W
(1+z°Xz+2)

kM<2

4. a) Find the Taylor’s series expansion of f(z) = about the point z=1.

2 +4

b) Evaluate jéanz dz where C is a circle |z =2 by Cauchy’s residue theorem.

OR

cos30
5-4cos6

Find the z-transforms of; (i) cos h (at) sin (bt) (i) h.‘(n-l); n=k

s
. . . Z . Z
6, Find the inverse z-transforms of: (i) — (ii) 3 —. .
Z°-3Z2+2 (Z+1)(Z-1)

: 2 .
Evaluate J.o i do by contour integration in the complex plane.

7. a) State and prove convolution theorem for z-transform.

b) Solve by using z-transform the difference equation x(k+2) + 2x(k+1) + 3x(k) =0 .
given that x(0) = 0.and x(1) =2 ‘



Ey g o
8. Solve az-:ét—glventhatu—Oast—)ooaSwellasu—Oatx~0ander.
o*u o™

9. Solve —a—x_i-+5;5'-=0’ which satisfies the condition u(0,y) = u(L,y) = u(x,0) = 0 and

. [ nmx .
u(x,a)=sin| — |.
(xayesinf 22
OR

The diameter of a semi-circular plate of radius a is kept at 0°C and the temperature at the
semi-circular boundary is ug. Find the steady state temperature in the plate.

10. Find the Fourier integral representation of the function f(x) = €™, x 2 o with f{—x) = f(x).

cos(sx) ds

s? +1

. [- <
Hence evaluate
0

11. Find the Fourier transform of:
f(x) = 1-x, [x[<1
= 0, [x|>1 and hence evaluate .

o0 .
I(xcosx—smx

]

)cos de.
X 2

0
: * k¥ T A

2

3
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5. a)

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

All questions carry equal marks.

Assume suitable data if necessary.

State necessary, conditions for a function f(z) to be analytic. Show that the function
f(z) = log z is analytic everywhere except at the origin.

Find the linear fractional transformation that maps the points z; =i, z; =0 and z3 =1
into points w; = —1, wa =i, w3 = 1 respectively.

State and prove Cauchy’s integral formula. | ~

Write the statement of Cauchy’s integral formula. Use it to evaluate the integral
4 ¥—C——dz where C is the circle |z] = 2.

(z-1)(z-3)
Write the statement of Taylor’s theorem. Find the Laurent series for the function

fz) = —

- in the region 1 < |z| < 2.
z°-3z+2 gl 2

sinz
6

State Cauchy-residue theorem. Using it evaluate c;

c

dz where C: |z] = 1.

. OR

g

Evaluate i«de by contour integration in the complex plane.
J2+cosO

z(z—cos0)

Show that the Z-transform of cos k0 is —
: z* —-2zcosO+1

. Use this result- to find

Z-transform of a* cos k6.

3 N
Obtain the inverse Z-transform of ———2—27-2‘—, using partial fraction method.
(z-2)*(z-1)
Solve the difference equation x(k + 2) — x( k + 1) + 0.25x(k) = u(k) where x(0) = 1
and x(1) =2 and u(k) is unit step function.

by State and prove shifting theorem of z-transform.

6,. Derive one-dimensional wave equation governing transverse vibration of string and solve
it completely.
N\



, O'u

7. Solve the one dimensional heat equation L c’ P under the conditions:

2)
b)

©)

b)

u is not infinite as t —o0

QE:Oforx=Oandx=land '

ax .

u(x,0) = Ix —x* for t = 0 betweenx =0 and x =/
OR

The diameter of a semi circular plate of radius a is kept at 0°C and temperature at the
semi circular boundary is T°C. Show that the steady temperature in the plate is given

4T & 1 ()™
b ,-8) — bl in (2n—
y u(r, ) - Z]: o1 (a) sin (2n—1)0

Find the Fourier cosine integral representation of the function
f(x) = e " (x> 0, k > 0) and hence show that

-}

I c;)scoxz ®= e x>0,K>0)
cki+o 2k
© 2 X
Obtain Fourier sine transform of €™, (x > 0) and hence evaluate I(—lx—z);dx
o (1+x
sk sk

S

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

All questions carry equal marks.

Assume suitable data if necessary.

. 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.

a) State Laurent series. Find Taylor series of f(z) = cosz about z = %
2 z .
b) Define pole of order m. Find the residue of f(z) = 2 at its pole.

a) Determine the Z-transform of
i) tZC-at
i) e* coswt

b) State initial value theorem for Z-transform. If Z-transform of a function is given by

_ (1-ez!
X@) (1-zhHa-e'z7h

a) Find inverse Z- transform of

, determine x(0), x(1) and x(2).

z+2

i) x(z)=————— (bypartial fraction method)
z°-52+6

.. zZ+2 . .

i) x(z) = —————— (by inversion integral method)
z°+7z+10

b) Solve the difference equation: x(k+2) —4x(k+1) +4x(k) = 0 Where x(0) = 1 and
x(1)=0. ' '

Derive one dimensional wave equation and obtain its solution.

2 2
Solve: g—x—l;+—g—y%=0 subject to the conditions, u(o,y) = u(£¢,y) = u(x,0) = 0, and

u(x,a) = sin(%} |

Define convolution for Fourier .transform. -Verify convolution theorem for -
f(x) = g(x) = e |
Maximize: z = x; + 3x; subject to
X1 +2%x2 <10, %1 <5, and x,£4; %1, X220
by using simplex rhethod.

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

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

| " ~———1._Define a data structure? Explain the basic data structure operations. [4]

' ~ 2. What is a stack? Write an algorithm to convert infix expression into postfix expression
| using stack. ' : [1+4]
"~ Define a queue. Explain enqueue and dequeue operation in circuit queue. [1+4]
& Differentiate static and dynamic implementation of list with suitable example. [6]
—3 Define different types of linked list with suitable example. - [8]
\6.’ Write an algorithm creates a single linked list. [5]

h \_;J Do you think recursive function is slow? Compare recursive and non-recursive functions.
Draw recursion tree for Tower of Hanoi assuming 4 disks. [1+2+5]

\8.‘ 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. [6]

\\9\ Construct B-tree of order S for the set of data CNGAHEKQMFWLTZDPRXYS
showing each steps. Toee 6]

Q)ﬁDeﬁne a radix sort with its algorithm. Trace the steps to sort the following set of data
using merge sort: 85, 76, 46, 92, 30, 41 and 12. [5+3]

11. How a linear probing, quadratic probing and double hashing techniques are used to
resolve collision? Explain with suitable example. [8]
12. Define an Omega and Theta notation with suitable example. [4]

. Explain a breadth first traversal in graph with suitable example. Explain Kruskal's
algorithm to find minimum spanning tree with suitable example. [5+5]

k% k
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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.

Why data structures are needed? Write any data structure as ADT and write applications
of stacks. A [2+3+1]

Convert the following expression to postfix and prefix: ‘ : [2+2]
((A+B)*C-(D-E))$(F+G)

. Can you always insert an item into an empty queue? Explain with possible reasons and

example? Explain the advantages of dynamic implementation of stack and queue over
sequential storage to represent stack and queue. [3+2]

Write an algorithm to move one node to another place after a node in singly linear linked
list. S (6]

Explain recursion with its disadvantages? Draw the recursive tree diagram for the

fibonacci sequence :fib(5). ' ‘ [1+1+3]
How can you compare either two sorting or two searching algorithms? Insert the
following sequence of data into an AVL tree. [1+5]
89, 35., 15,87, 67,76, 37, 14, 22,25 ‘ '

Create the heap structure from the following sequence data: [11]
12, 10, 1, 14, 6,5,8, 15, 3,.9, 7, 4,11, 13 and 2 into an empty heap.

And sort them using heap sort.

Why tree balancing is required? Insert the following keys to a 5-way B-tree: . [1+7]

379234515142524131141983135101312

What is clustering? Explam any three collision resolving scheme w1th example "if
applicable. What are the differences between hashing and binary tree search? [2+6+2]

Explain the basic principle of quick sort and write down its partition algorithm. Compare

‘quick sort and merge sort. Trace the sortmg steps in radix sort algorithm for the following
data: C : [3+2+5]

12,11, 30, 21, 25, 39, 36, 17, 29, 10, 26, 33,7,9



11. Write down the preorder, inorder and postorder traversal of the tree shown in the iigure
below. [3]

12. What are the implementation differences between round robin and Kruskal’s algorithms?
Use Dijkstra’s algorithm to find the shortest path from node A to other nodes given in the
graph. ’ [1+5]

_J

. |

1

1

1 ]

5 S .
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v Candidates are requ1red to give their answers in their own words as far as practicable.
v’ Attempt Al questions.
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V' Assume suitable data if necessary.

1. Write an algorithm for converting infix expression to postfix expression. Convert a given
infix expression: A+ (B*C~-(D/E - F) *G)*Hinto postﬁx expression showing stack
status after every step in tabular form. [4+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 and empty. Trace your
algorithm.with an example. - : [2+4+2]

3. What are the types of linked list? Discuss the consideration that has to be taken while
developing algorithm/program with a linked list. Why alias variables are dangerols, in a
linked list? Write an algorithm to delete the first node in a singly linked list. [1+4+1+2]

\//What are the types of recursion? Write an algorithm for Tower of Hanoi (TOH) and
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 of data 3, 15, 21, 2, 7, 5, 13, 10, 8, 4, 19, 24, 1. Show inorder traversal of tree
after each rotation clearly. [2+6]

6. Define a complete binary tree with an example. Write an algorithm for insertion of a node
in bmary tree. Write the sequence of node in preorder, inorder and postorder traversal for
a given tree. . (2+3+3]

N

7. Define internal and external sorting. Write an algorithm for quick sort and trace your
algorithm for a given sequence of data. 5, 43, 99, 20, 45, 7, 6, 63, 92, 4. [1+4+3)]

Define Big ‘O’ notation and describe the rules to determine the order of common
functions. Compare linear, quadratic, logarithmic, linear logarithmic order functions.

Compare the. sequential search and binary search in terms of Big ‘O’ notation with an
example. - [1+3+2+2]

- 9. Define in-degree .and out-degree in directed graph. Discuss the Depth First Traversal
(DFT) and Breadth-First Traversal (BFT) with suitable examples.

o

[2+6]

10. Write short notes on: [2x4]

a) Almost Complete Binary Tree
b) Transitive Closure Graph

* Aok
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v' Candidates are required to glve their answers in their own words as far as practlcable
v Attempt All questions. :
V' The figures in the margin mdzcate Full Marks.
v’ Assume suitable data if necessary.
1. What do you mean by abstract data type? Write an algorithm for enque and dequeue
operations in a queue. [2+3+3]
2. Define stack as an ADT? Convert the following infix expression onto prefix and post fix.[2+3+3]
a) A+[B+C+(D+E)*F]/G ‘
b) ((a+b)*c—(d-e)$(f+g)
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 list. : [2+3+3]
\MA junction 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 recursive 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 deletion process in B-tree usmg approximate examples and also
discuss the efﬁclency of multi-waytree. [2+4+2]
7. 'What is internal and external sorting? Write an algorithm for shell sort.. A [2+6]
8. What is collision? Explam any two methods of collision resolution with reference to
hashing. A . [1+7]
9. Define directed undirected graph, spanning forest, minimum spanning trees. [2+3+3]
10. Explain Dijkstra’s algorithm for finding sortest path with the help of an algorithm. [8]
etk

)
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- Attempt All questions.” o
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jAssume suztable data 1f necessary SR

_".Deﬁne stack ds.an ADT Wnte an algonthm for. evaluatmg postﬁx expressmn Evaluate a-
- glven postﬁx expressmn 46 4 +*8/ 4 -1in tabular form showm0 stack after every step. [2+3+3] e

What are the applications of queue‘7 Wnte an algorithm for linear queue where both the
head and tail pointer vary. Trace your algorithm with an example. ' [2+4+2]

. 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]

What is mean by recursion tree? Write recursive and iterative algorithms for Fibonacci
number and compare and contrast the efficiency of two algorithms. Can every recursive
problem be solved iteratively? - [2+5+1]

. 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. [2+6]

What are the types of rotations used in balanciﬂg an AVL tree? Discuss the rules for

. deciding which type of rotation to use to restore the balance in AVL tree. For a given

10.

binary tree, construct an AVL tree showing its inorder traversal after every step. [2+2+4]

What are the conflicting efficiency considerations in various sorting methods? Compare
and contrast the efficiency of Bubble sort, Quick sort, Insertion sort and Selection sort
algorithms with an example. [2+6]

Define hashing and hash collision. How do you minimize the hash collision? Write an
algorithm for collision resolution by open addressing. [2+2+4]

Describe a strongly and weakly connected graph with suitable examples. Write
algorithms for Depth-First and Breath-First topological sorting and trace your algorithms
for a given acyclic directed graph. [3+5]

Write short notes on: [2x4]

2) Big ‘O’ notation

'b) Minimum cost spanning trees
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2.

a

o

9. Define heap structure. Construct heap for these elements 2,8,6,1,10,15,3,12,11. Show the

Candldales are 1equ1red to give their answers in their own words as far as practicable.

Attempt AU questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is circular queue? Write an algorithm to implement circular queue with the

condition for the queue full and empty.

Write the merits and demerits of contiguous list and linked list.

implementation of stack array.

[2+4+2]

Discuss the

[4+4]

Write recursive algorithm to convert prefix expression to post fix expression. Draw

recursion tree and transform the following prefix expression to postfix.

a) +$ABC*D**EFG
b) ++A-*$BCD/AEF*GH

[3+5]

‘Discuss the application of multiway search tree. Define B-tree. Using the insertion
algorithm of B tree. Create 3-order B tree for the given sequence of date.

8,14,2,15,3,1,12,6,5

[3+2+3]

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 searchmg algorithm will you choose?

D1scuss

[5-5]

What is doubly linked list and what are its features? Write the algorithins to delete a

particular node in singly linked list.
What do you mean by shortest path? Write the Dlestra s algorithm ﬂnd explain the

algorithm with suitable example.

sort.
25,57,48,37,12,92,86,33

steps clearly.

[1+1+0)

[2+3+3]

Explain the basic principle of radix sort. Trace the sorting steps in quick sort and radix

[3+5]

[3+5]

10. How the depth first search algorithm and breadth first search algorithm are implemented?

Explain with suitable example.

kokok
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v

v’ Artempt All questions.

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Write an algorithm to delete a node before a node in singly and doubly linked list. (8]

2. a) Define abstract data type. Write the algorithm of enque and deque operations in

circular queue. [1+3] °
b) Convert the following infix expression into prefix and postfix expression. : [4]

i) afb*c-d+e/f/(g+h)

ii) (a+b)*c—(d-e)$(f+g)

3. Discuss the efficiency of recursion. Draw the recursion tree for tower of Hanoi problem
for 5 disks. Show execution path according to TOH algorithm. [3+5]

4. Define’ AVL balance tree.

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. [2+2+1+3]
/ A\
- / N\

5. Define B-tree. Create AVL tree using AVL balancing algorithm for the given sequence of
data. 14, 12, 8, 18, 20, 23, 44, 52. Show the steps of balancing clearly. [2+6]

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
‘when the input data is in almost sorted form. [2+3+3]

8. Write an algorithm of depth first topological sorting. Create spanning tree using depth
first traversal method of given graph. Show the steps clearly. [4+4]

i@__@

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 when the linear
probing is used for inserting keys. [3+2+3]

"10. Write an algorithm for the searching in multiway search tree. (8]

%k %
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