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Instructions: Attempt all questions.

Use section-wise separate answer book.
Figures to right indicate full marks.

Draw neat sketches wherever necessary.
Assume suitable additional data, if required.

All symbols and notations have their usual meaning.
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SECTION - A

Q.1 (A) Determine the equivalent resistance and the current drawn from 20 V  [6]

COIBLS  source in the network shown in Fig. 1.
300
W
100 100 100
AWy MW MW

20V (j) mmn

Fig. 1

Q.1 (B) Determine the values of Vi and V» in the circuit shown in Fig. 2 using [6]
CO1BLS  nodal analysis.

4Q . 50 20V Vv,

=
¢
:%

15V 55

Fig. 2
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Q.1 (C)

CO1 BLS

Q.2 (A)

CO1 BLS

Q.2 (B)

CO1 BL5

Q.2 (C)

CO1 BL3

Q.3 (4)

CO2 BL2

Q.3 (B)

CO2 BL5

Q.3 (C)

CO2 BL5

1EE801: Electrical Science

Determine the equivalent capacitance for the circuit shown in Fig, 3

between the terminal pair A and B.
| |5 HF

AN
dabe lw/\
ZhE 13 pF
Ao
Fig. 3
Find the current through ~ 20 Q resistor in the network shown in
Fig.4
150Q 60V
AW {F
I D
20V 200 tsné
100 50
-AWA AW
I
| F AW
4oV 5Q
Fig. 4

Determine the current through 20 ohm resistor using superposition
theorem for the network shown in Fig. 5.

12V
11
10 BVI
A—] W
10V :_:__EE éio 0 200
Fig. 5

Define time constant of a RC circuit. Evaluate the charging voltage and
charging current during the charging of a capacitor at 1t, 21, 31, 4t and
5t. Plot voltage and current variations.

What are the factors that govern the reluctance of a magnetic circuit?
llustrate with neat sketch the concept of series and parallel magnetic
circuits.

A series RC circuit consumes a power of 7000 W when connected to
250 V, 50 Hz supply. The voltage across the resistor is 130 V. Calculate
(i) resistance (ii) current (iii) power factor (iv) capacitance (v) impedance
(vi) write the equations for v(t) and i(t).

In a RLC series circuit, R = 5 Q, L =2 mH, and C = 1 pF. Determine (i)
resonant frequency (ii) voltage across resistor (iii) voltage across
inductor (iv) voltage across capacitor (v) quality factor (vi) comment on
the results obtained.
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Q.4 (A)

CO2Z BL5

Q.4 (B)

CO2 BL5

Q.4 (C)

CO2 BL5

Q.5 (A)

CO3 BL5

Q.5 (B)

CO3 BL2

Q.5 (C)

CO3 BL2

Q.6 (A)

CO4 BL6

Q.6 (B)

CO4 BL3

Q.6 (C)

CO4 BL3

1EE801: Electrical Science

SECTION - B

Two circuits with impedances of Z; = (20 + j20) Q and Z2 = (10 -j10) Q
are connected in parallel. If the supply current is 10 A, Determine: (i)
the power dissipated in each branch (ii) assuming the supply current
of 10 A at reference, determine the source voltage in its rectangular and
polar form.
When the three identical star-connected coils are supplied with 440V,
50 Hz, 3-phase supply, the 1-phase wattmeter whose current coil is
connected in line R and pressure coil across the phase R and neutral
reads 6 kW and the ammeter connected in R-phase reads 30 Amp.
Assuming RYB phase sequence. find:

i) the power factor of the circuit

ii) resistance of the coil

iii) reactance of the coil

iv) reactive power of 3-phase load

v) apparent power of 3-phase load

vi) Comment on the results obtained
The input power to a three-phase motor was measured by two
wattmeter method. The readings were 10.4 kW and -3.4 kW and the
voltage was 400 V. Calculate the power factor and the line current.

A 40-0-40 V (rms) centre tapped transformer is used with a full wave
rectifier circuit having an internal resistance of diode ' 1 Q. If the load
resistance is 19 Q, evaluate: (i) Transformer secondary peak voltage (ii)
DC output current (iii) DC output power (iv) AC input power (v) rectifier
efficiency (vi) voltage across each diode.

Explain, how a bipolar junction transistor works as an amplifier?

Enumerate various special purpose diodes. Explain the construction,
operating principle and applications of any one type of diode.

Design the simplest possible logic circuit that implements the output of
the logic circuit shown in Fig. 6 with necessary equations and truth

table.
A o—

G i
G e
- P 4)

Fig. 6
Show that any logic circuit can be designed using a NOR gate and NAND
gate.
Convert the following:
i) (B2F)16 to octal,
ii) (24.6)s to decimal and
iii) (76)10 to octal number.

seskoskoskosk ook kokokok
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Instructions:

Q.1 (A)

CO1 BL3

- (B)
CO1 BL3

(C)
CO1 BL2

Attempt all questions.

Use section-wise separate answer book.

Figures to right indicate full marks.

Draw neat sketches wherever necessary.

Assume suitable additional data if required.

All symbols and notations have their usual meaning.

Qi () B e

SECTION - A

Make use of mesh analysis to find the current through 4 Q resistor
in the network shown in Fig. 1.

20 20
A AMMN—
20 '2D
6V
8V oA
‘,) | —
3
20 220
I3
Fig. 1

Calculate the current through the 5 Q resistor for the network shown
in Fig. 2 using nodal analysis.

v, 30 v, 5Q A
2Q
NOREM % v (D)o
—[-20V
=
Fig. 2

Explain Superposition theorem and discuss the steps involved to
solve the circuit.
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Q.2 ()

CO1 BL2

(B)

CO1 BL3

(C)
CO1 BL3

Q.3 (A)

CO2 BL2

(B}

CO2 BL5

(€)
CO2 BL4

1EE801: Electrical Science

Discuss electrolytic capacitor. Also, derive the expression for energy
stored in capacitor.

Use star delta transformation to determine the equivalent resistance
between terminal pair A-B of the network shown in Fig. 3.

NV
3

NV
A 5Q B

Fig. 3

Use Thevenin’s theorem to evaluate the current through 2 Q resistor
of the network shown in Fig. 4.

AN AN
oV émg 10V

Fig. 4

What do you mean by active power, reactive power and apparent
power? Also, derive the relationship between them.

A coil having resistance of 10 Q and inductance of 21 H is connected
across a d.c. voltage of 150 V. Calculate: (a) the value of current at
0.5 sec. after switching on the supply, (b) during the decay of current
the time it would take to reach a value of 8 A from its maximum
value after switching off the supply

A load of 22 kW operates at 0.8 lagging power factor when connected
to a 240V, single-phase, 50 Hz source. Determine (a) current in the
load, (b) power factor angle, (c) impedance, (d) resistance of load,

(e) reactance of load, (f) voltage and current equations.
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Q.4 (A)

CO2 BL2

(B)
CO2 BL5

(C)
CO2 BL5

Q.5 (A)

CO3 BL5

(B)
CO3 BL2

(€)
CO3 BL2

Q.6 (A)

CO4 BL3

(B)

CO4 BL4

(€)
CO4 BL4

1EE801: Electrical Science
Section B

What are the advantages of three phase system over single-phase
system?

A three-phase 500 V motor load has a power factor of 0.4 lagging.
Two wattmeters connected to measure the power show the input to
be 30 kW. Calculate the reading on each wattmeter.

A symmetrical three phase, 400 volts system supplies a balanced
delta connected load. The current in each delta branch is 30 A and
its phase angle is 37° lagging with respect to voltage across each
branch. Find the line current and total power. Draw the phasor
diagram showing all currents and voltages.

A crystal diode having internal resistance 1y = 20 Q is used for half
wave rectification. If the applied voltage v = 60sinwt and the load
resistance Ry = 800 Q. Evaluate (i) maximum current (ii) DC current
(iii) AC power input (iv) DC power output (v) DC output voltage (vi)
efficiency of rectification.

Write short notes on special purpose diodes.
Explain the working of NPN transistor as a switch and an amplifier.

Why NAND gate is called as universal gate? Demonstrate the
following three gates with the help of NAND gates:

i) AND gate

ii) OR gate

iii) NOT gate

Simplify the following Boolean expression to a minimum number of
literals and draw the logic circuit and write their truth tables.
Y = ABC + ABC + ABC + ABC Y = ABD + ABD

Develop the logic circuit diagram and truth table of a full adder using
two half adders.
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Nirma University

Institute of Technology
Supplementary Examination (SPE), F ebruary - 2024
B. Tech. in CH / EC / CSE / EI Engineering, Semester-I

Bachelor of Science (Computer Science and Engineering), Semester-I

1EE801 Electrical Science

Roll/ Supervisor’s initial
Exam No. with date
Time: 3 Hours Max. Marks: 100
Instructions: 1. Attempt all questions.
2. Use section-wise separate answer book.
3. Figures to right indicate full marks.
4. Draw neat sketches wherever necessary.
5. Assume suitable additional data if required.
6. All symbols and notations have their usual meaning.
SECTION - A
Q.1 (A) Apply suitable method to determine the current I through 2 Q
COLBLS  resistor in the circuit shown in Fig.1.
[ 20 50 4Q
20V = =av
Fig. 1
Q.1 (B) Apply nodal method to determine the current through 4 Q resistor in
COLIBLS  the circuit shown in Fig.2
100 50 40
MWy AW AN
15V C’) 29§ 20 C) 25V
Fig. 2
Q.1 (C) Deduce an expression for charging voltage of a capacitor in series RC
COLBLS  circuit when supplied by a DC source voltage.
Q.2 (A) State and explain Thevenin’s theorem using illustrative example.
CO1 BL2
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Q.2 (B)

CO1 BL5

Q.2 (C)

CO1 BL5

Q.3 (A)

CO2 BLS

Q.3 (B)

CO2 BL2

Q.3 (C)

CO2 BL5

Q.4 (A)

CO2 BL5

Q.4 (B)

CO2 BLS

1EE801: Electrical Science

Determine the power dissipation in 4 Q resistor of the circuit shown
in Fig. 3 using mesh analysis.

50 20 60
MW~ AW W~
W= g, )0 Dm /D__giov
Fig.3

Two capacitors have capacitances of 6 uF and 10 pF respectively.
Find the total capacitance when they are connected in (a) parallel
and in (b) series. When the above two capacitances are connected in
series across a 200 V supply, find the potential difference across
each capacitor and the charge on each capacitor.

Deduce the equation for decay of current in R-L series circuit.
Discuss the role of time constant.

Define the following terms with respect to magnetic circuit.
i) Magneto-motive force
ii) Magnetic field strength
iii) Reluctance
iv) Permeability
v) Mean length of magnetic path
vi) Leakage flux

A resistance of 40 Q and an inductor of 70 mH are connected in
parallel across a 200 V, 50 Hz supply. Evaluate: (i) current drawn
from the supply (ii) apparent power and (iii) reactive power (iv)
impedance (v) power factor (vi) phase angle between voltage and
current

SECTION - B

A star connected load has an impedance of (3 + j 4) Q in each phase
and is connected across a balanced three phase delta connected
alternator having line voltage of 200 volts. Calculate the (i) line
current (ii) phase voltage across the alternator (iii) phase voltage
across the load (iv) impedance per phase (v) average power (vi) phase
angle.

Evaluate the RMS value, average value and form factor of the
waveform shown in Fig. 4.

50

i Amp

o' 4
Fig. 4
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Q.4 (C)

CO2 BL2

Q.5 (A)

CO3 BL2

Q.5 (B)

CO3 BL5

Q.5 (C)

CO3 BL5

Q.6 (A)

CO4 BL3

Q.6 (B)

CO4 BL2

Q.6 (C)

CO4 BL6

1EE801: Electrical Science

Discuss few merits of three phase systems.

Appraise the phenomenon of transistor as an amplifier using
suitable example.

An AC supply of 230 V is applied to a half-wave rectifier circuit
through a transformer of turns ratio 20:1. If the load resistance is
1000 Q and internal resistance of diode used for half-wave
rectification is 10 Q. Determine: (i) dc output voltage (ii) ac power
input (iii) dc output power (iv) dc output current (v) rectification
efficiency (vi) comment on the results obtained.

Design a full adder circuit and discuss its operation in detail.

i} Determine the octal value of the binary number 10010111.

ii) Add 5410 with 2819 using binary numbers.

iii) Determine the MSB and the LSB of 8019 when expressed as an
Octal number.

Describe the EX-OR gate. Specify its symbol and write its truth table.

Develop a two input EX-OR gate using only NAND gates.

Design the simplest possible logic diagram that implements the

output of the logic diagram shown in Fig. 5 with necessary equations

and truth table.

A

B
Qutput

Fig. 5
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Nirma University

Institute of Technology
Supplementary Examination (SPE), July - 2024
B. Tech. in CL / ME /EE /CSE, Semester-II
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Roll / Supervisor’s initial
Exam No. with date
Time: 3 Hours ' Max. Marks: 100

Instructions:

Q.1 (A)

CO1 BLS5

Q.1 (B)

CO1 BL3

Q.1 (C)

CO1 BL5

Attempt all questions.

Use section-wise separate answer book.

Figures to right indicate full marks.

Draw neat sketches wherever necessary.

Assume suitable additional data, if required.

All symbols and notations have their usual meaning.

U SR T

SECTION - A

Determine the value of all resistances in the network shown in Fig.
1, if power dissipation in Rz and R4 are 75 W and 30 W respectively.

L=2A Vi L=15A Vo  Is=05A

Fig. 1

Apply mesh analysis to determine the current through 4 Q resistor
in the circuit shown in Fig. 2.

100 50 40
W MWW WW-

15V C) 29%’ 29§ C) 25V

Fig. 2

In a RC series circuit excited by a DC voltage source, determine the
percentage value of capacitor discharging current, capacitor

- discharging vollage and voltage across resistor at 1t, 21, 31, 41 and

5t1. Plot all these parameters. (1 - time constant).
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1EES801: Electrical Science

Q.2 (A) Apply star-delta transformation to find the equivalent resistance
CO1BL3  patween the terminal pair A-B for the circuit shown in Fig. 3.

60

Fig. 3

Q.2 (B) Determine Norton’s equivalent circuit across the terminal pair a-b
CO1BL5 for the circuit shown in Fig. 4. Find the current through the load

resistance, if Ry = 4Q.

6Q 30 20 4
AW —AM—
izv () §12s2 (D 2A R,
b
Fig. 4

Q.2 (C) Two capacitors A and B are connected in series across a 100 V

CO1BLS  supply and it is observed that the potential difference across them
are 60 V and 40 V respectively. A capacitor of 2 pF capacitance is
now connected in parallel with A and the potential difference across
B rises to 90 volts. Estimate the capacitance of A and B in
microfarads.

Q.3 (A) Explain with a neat sketch the concept of magnetic circuit. Tabulate
CO2BL2  the analogous parameters of magnetic circuit with the parameters of

electric circuit.

Q.3 (B) If the voltage u(t) = Vm sinot is applied to a single-phase series RC
CO2BL5  circuit, prove that the current drawn is expressed as:
i(t) = Im sin(wt+¢). Draw the voltage, current and power waveforms.

Q.3 (C) InaRLC series circuit, R=2Q, L =1 mH, and C = 0.4 pF. Determine

CO2BL5 (i) resonant frequency (ii) voltage across resistor (iii) voltage across
inductor (iv) voltage across capacitor (v) quality factor (vi) comment
on the results obtained.

SECTION - B

Q.4 (A) Two circuits with impedances of Z; = (10 + j15) Q and Z2 = (6 -j8) Q
CO2BL5  gre connected in parallel. If the supply current is 20 A, Determine:
" (i) the power dissipated in each branch (i) assuming the supply
current of 20 A at reference, determine the source voltage in its
rectangular and polar form.
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Q.4 (B)

CO2 BLS

Q.4 (C)

CO2 BL2

Q.5 (A)

CO3 BLS5

Q.5 (B)

CO3 BL2

Q.5 (C)

CO3 BL2

Q.6 (A)

CO4 BL6

Q.6 (B)

CO4 BLS

Q.6 (C)

CO4 BL3

1EE801: Electrical Science

Three equal resistances connected in star across a three phase
balanced supply consume 2000 watts. If the same three resistors
were reconnected in delta across the same supply, determine the
power consumed. Comment on the results obtained.

Explain the concept of phase sequence in voltages induced in a three
phase generator.

Determine the currents I, I and Is for the network shown in Fig. 5.
Assume silicon diodes and use simplified model.

D, I, 3.3 kO
— ---—--m?;; R —-T~p--—- -
{ R
1 1 2
1 13 L

| |

E=20V == 4
——— D2
R,
AW .
5.6 kQ2
Fig. 5

Describe the construction and operating principle of a bipolar
junction transistor.

Enumerate various special purpose diodes. Explain the
construction, operating principle and applications of any one type of
diode.

Design the simplest possible logic circuit that implements the output

of the logic circuit shown in Fig. 6 with necessary equations and
truth table.

PP b —

B & Do G] e

Ce _—) ]
— Jo—T

De-

Fig. 6

h>c' :‘D‘

Prove that when the AND product of two variables is inverted, this is
equal to inverting each variable individually and then ORing them.

i) Convert the following octal numbers into its binary equivalent.
(76)s , (255)s , (372)s

" ii) What is the role of encoder and decoder in digital circuits?

ok o ok s oo ok sl s sl sleok
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Nirma University

Institute of Technology
Supplementary Examination (SPE), March - 2024
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Roll/ Supervisor’s initial
Exam No. with date
Time: 3 Hours Max. Marks: 100
Instructions: 1. Attempt all questions.
2. Use section-wise separate answer book.
3. Figures to right indicate full marks.
4. Draw neat sketches wherever necessary.
5. Assume suitable additional data if required.
6. All symbols and notations have their usual meaning.

SECTION - A

Q.1 (A) Apply star delta transformation to find the equivalent resistance (6]
CO1BLS  petween the terminal pair a-b of the circuit as shown in Fig. 1.

5Q 2Q

e

2Q 40

Fig. 1

Q.1 (B) Determine the current delivered by the source of 5 volts in the (6]
COLBLS  network shown in Fig. 2.

40 10 Q
R1 R4
5V R6
il 1 :‘20 20
T RS
2 —3
R3 R7
80 20
Fig. 2
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Q.1 (C)

CO1 BL5

Q.2 (A)
C0O2 BL2

Q.2 (B)

CO1 BL3

Q.2 (C)

CO1 BL3

Q.3 (A)

CO2 BL2

Q.3 (B)

CO2 BL5

Q.3 (C)

CO1 BLS5

1EE802: Electrical Science

Deduce the expression for current through a capacitor at any instant
during the charging in an RC series circuit excited by a DC source,

Explain the phenomenon of generation of alternating voltage.

Apply Thevenin’s theorem to find the current through 4 Q resistor
for the circuit shown in Fig. 3.

20 20 20
AAAY AN A
gy + - gzn §4n §2Q
AWM A AN
20 20 20
Fig. 3

Use mesh analysis to find the current through 10 Q resistor in the
network shown in Fig. 4.

5Q 0Q

~@  Fe Qw

Fig. 4

Explain with neat sketch the leakage flux and fringing in a magnetic
circuit.

Derive an expression for two series connected coupled coils when the
fluxes assist each other.

Find the equivalent capacitance Ceq as seen from terminal pair a-b.
5 uF 60 uF

20 uF % 6 uF % 20 uF % —

O b
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Q.4 (A)

CO2 BL2

Q.4 (B)

CO2 BL2

Q.4 (C)

CO2 BL5

Q.5 (A)

CO3 BL2

Q.5 (B)

CO3 BL2

Q.5 (C)

CO3 BL2

Q.6 (A)

CO4 BL2

Q.6 (B)

CO4 BL2

Q.6 (C)

CO4 BL3

1EE802: Electrical Scien ce

SECTION - B

List few merits of three phase system over single-phase system.

Define the following terms with reference to alternating current:
i) instantaneous value ii) maximum value iii) average value iv) time
period.

A 3-phase load consists of three star connected similar resistances,
each of resistance of 100 Q. The supply is 400 V, 50 Hz. Calculate (i)
line current (ii) total power consumed.

If the frequency of input voltage is changed from 50 Hz to 60 Hz,
what is its effect on the line current and the total power consumed.

Elucidate the working of a PN junction diode. Draw and explain its
forward and reverse characteristics.

Explain the working of a biased positive clipper and biased negative
clipper.

Illustrate with neat sketch the working of half wave bridge rectifier
circuit and draw its input and output waveforms.

Describe the following number systems used in digital electronics.
i) Decimal number system
ii) Binary number system
iii) Octal number system

Give reasons, why digital circuits are preferred over analog circuits?

Solve the following Boolean expressions:
i) Y=A+AB
i) Y=AB+A-B+B-C
i) Y=A-B+A-B-C+A-B-C

sk koo ko
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Nirma University

Institute of Technology
Semester End Examination (IR/RPR), April - 2025
B. Tech. in All Programmes, Semester - I /1
Int. B. Tech. (CSE) - MBA, Semester - I /1
Bachelor of Science (CSE), Semester - |
1EE801CC22 / 1EES801 Electrical Science

Roll / : Supervisor’s initial _—‘
Exam No. { with date
Time: 3 Hours Max. Marks: 100
Instructions: 1. Attempt all questions.

2. Use section-wise separate answer book.

3. Figures to right indicate full marks.

4. Draw neat sketches wherever necessary.

5. Assume suitable additional data, if required.

6. All symbols and notations have their usual meaning.

SECTION - A

Q.1 (A) For the given network shown in figure 1, determine the current
COLBLS  through 6 Q and 5 Q resistance using mesh analysis.

A4 MWV AMWWY
4Q 6Q 40
> 5V
6V 2s0 &
Fig. 1

Q.1 (B) Write the node voltage equations and determine currents in each

COLBLS  branch for the network shown in Fig. 2.
30 1Q
— AWWN———— W

5A D 1on gsn C 10V

Fig. 2

Q.1 (C) Explain the concept of source transformation.
CO1 BL2
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Q.2 (A)

CO1 BLS

Q.2 (B)

CO1 BL5

Q.2 (C)

CO1 BL5

Q.3 (A)

CO2 BL5

Q.3 (B)

CO2 BL5

1EE801/1EE801CC22: Electrical Science

Use star-delta transformation to determine the equivalent resistance
between terminal pair A-B of the network shown in Fig. 3.

A
/ I\
{ \
s T J\ G s
f,"__. 8 Qj.“f \‘_ .3 QL‘

/ [ \
4 -
/ = L \

/ R A
AN \

Ve { 30 '\f_l_,i\,
Al 10 U
£ 10 }\_lr"\\.—\\, a2 N
A 50 B
Fig. 3

Apply superposition theorem to estimate the current through 2Q
resistor in Fig. 4.

10 20
a"‘v‘v“ W‘
oV 50 ‘3 100 2A
Fig.4

A 2uF capacitor is connected by closing a switch to a supply of 100V
through a 100 MQ series resistance. Evaluate: (i) Time constant (ii)
Initial charging current (iii) Initial rate of rise of voltage across
capacitor (iv) Voltage across the capacitor 6 sec after the switch has
been closed.

Deduce the expression for the frequency at which voltage across
inductor and the voltage across capacitor becomes maximum in a
RLC series circuit excited by a sinusoidal source with variable
frequency. Supplement the arguments with suitable phasor
diagram. Write any two properties of RLC series resonant circuit.

Estimate the RMS value, average value and form factor of the

periodic waveform shown in Fig. 6.
v )

BY Lo e

Y

Ly
E<.3
o

1 p. 3 F
Fig. 6
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Q.3 (C)

CO2 BL5

Q.4 (a)

CO2 BL5

Q.4 (B)

CO2 BL5

Q.4 (C)
CO2 BL5

Q.5 (4)

CO3 BL2

Q.5 (B)

CO3 BL5

Q.5 (C)

CO3 BL2

Q.6 (A)

CO4 BL2

Q.6 (B)

CO4 BL3

Q.6 (C)

C04 BL3

1EE801/1EE801CC22: Electrical Science

A series RC circuit is excited by a sinusoidal source at a frequency
of T hertz. If the applied voltage is e(t) = Vm sin ot. Derive the
expression for current in trigonometric form. Support the
mathematical expressions with suitable phasor diagram. Draw the
impedance triangle, voltage triangle and power triangle.

SECTION - B

If a three phase balanced delta connected load is supplied from a
balanced three phase voltage source, derive the relationship between
(i) line voltage and phase voltage (ii) line current and phase current.
Draw the phasor diagram.

Three similar coils each having a resistance of 4 Q and an inductance
of 0.03H are connected in star to a 415 V, 3-phase, 50Hz supply.
Calculate the phase voltage, line voltage, phase current, line current,
power factor and total power absorbed.

A 3-phase induction motor load has a power factor of 0.4 lagging.
Two wattmeters connected to measure power shows the input as 25
kW. Estimate the reading of each wattmeter.

Draw and explain the working of a full wave bridge rectifier with
suitable waveforms.
The positive shunt clipper shown in Fig. 7 below has the input
waveform as indicated. Determine the value of Voy for each of the
input alternations.

A

in
4

+10V[,

R
o ~WWAN——
2 . Vw 2000 I T
-10V \./ l i Rp=1kQ j:iut

[res—
=

Fig. 7
Write comparison between analog circuit and digital circuits.

Explain half adder circuit with neat sketch and its truth table.

Solve the following boolean expressions and represent them using
suitable logic circuit.
i) Y=A+AB
i) Y=AB+A-B+B-C
iii)Y=A-B+A-B-C+A-B-C
i) Convert (1111011011)2 into its equivalent hexadecimal
number.
ii) Convert (755)s into its equivalent decimal number.
iii) Convert (352)10 into its equivalent binary number.
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Nirma University

Institute of Technology
Semester End Examination (IR/RPR), December - 2024
B. Tech. in All Programmes / Int. B. Tech. (CSE) - MBA, Semester-1/11
Bachelor of Science (CSE), Semester-]
1IEE801CC22 / 1EE801 Electrical Science

Roll / Supervisor’s initial
Exam No. with date
Time: 3 Hours Max. Marks: 100
Instructions: 1. Attempt all questions.
2. Use section-wise separate answer book.
3. Figures to right indicate full marks.
4. Draw neat sketches wherever necessary.
5. Assume suitable additional data, if required.
6. All symbols and notations have their usual meaning.

SECTION - A

Q.1 (A) Apply nodal analysis to determine the current through 4 Q resistor
COLBL3  in the circuit shown in Fig.1

100 50 40
ANy ANy W )\
+ < = +
15V ¢ zg; ZQg \T’/ 25V
Fig. 1

Q.1 (B) Determine the power dissipation in 4 Q resistor of the circuit shown
COLBLS  in Fig. 2 using mesh analysis.

50 20 602
‘vlv"v‘v A‘JA ¥ AVAM—
i i L
W= L )inE L ] 4Q § L ) =10V
Fig. 2

Q.1 (C) A series R - C circuit is connected through a switch S to a dc supply
CO1BLS  of V volts. For such a circuit, deduce an expression for the variation
of voltage across the capacitor plates when the capacitor is charging.
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Q.2 (A)

CO1 BL5

Q.2 (B)

CO1 BLS5

Q.2 (C)

CO1 BL5

Q.3 (A)

CO2 BLS

Q.3 (B)

CO2 BL5

Q.3 (C)

CO2 BL1

| EES’D] el leESOl: Electrical Science

Evaluate the current I in the circuit shown in Fig. 3 using star — delta

transformation.
150 O

300 02

oV %
500

Fig. 3

-

Determine the current lo using superposition theorem for the
network shown in Fig. 4.

o)
=
o)
)
<

D2 ©

!
®

o)
=~
o)
3]
~
o)

ANV

Fig. 4

A 2uF capacitor is charged to 600 V. If the capacitor is then
discharged to 450V, estimate, how much energy has been left on the
capacitor.

Deduce the expression for equivalent inductance of two inductors
connected in series for additive mutual coupling.

Determine the form factor of the waveform shown in Fig. 5
50

i Amp

o' 4
Fig. 5

Define the following terms with reference to a sinusoidal waveform:
i) Instantaneous Value
ii) Alteration
iii) Phase Difference
iv) Time Period
v) RMS value
vi) Frequency
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Q.4 (A)

CO2 BLS5

Q.4 (B)

CO2 BL5

Q.4 (C)

CO2 BL5

Q.5 (A)

CO3 BLS

Q.5 (B)

CO3 BL2

Q.5 (C)

CO3 BL6

Q.6 (A)

CO4 BL5

Q.6 (B)

CO4 BL6

Q.6 (C)

CO4 BL3

'EE%O'CCQ-Z /1EE801: Electrical Science
SECTION - B

Estimate the resultant of the following voltages when they are added
together. Draw the phasor diagram.

V, = 42 sin(wt + 135°)
V, = —4v/3 sin(wt + 60°)
V3 = 4 cos(wt — 150°)

Three similar coils each having a resistance of 5Q and an inductance
of 0.02H are connected in delta to a 440V, 3-phase, 50Hz supply.
Calculate the phase vollage, line voltage, phase current, line current,
power factor and total power absorbed.

A 3-phase induction motor load has a p.f. of 0.397 lagging. Two
wattmeters connected to measure power shows the input as 30 kW.
Find the reading of each wattmeter.

Draw and explain the working of a center tap rectifier. Deduce its
expression for efficiency.

Discuss the working of diode as clipper and clamper.
Design a full adder circuit and discuss its operation in detail.

Evaluate the Boolean expression for the output Y for the logic circuit
shown in Fig.6. Also write the truth table.

A —y

D —

N
_Dn,
I

Fig. 6

Design X-OR gate using NAND gate only.
Simplify the following Boolean expressions:
(i) Y= ABC+ ABC + ABC + ABC (ii) Y =AB+A(B+C)+B(B+C()

i) Convert octal number (24.6)8 to the equivalent decimal number

i) Convert (177)10 to its 8-bit binary equivalent by first converting
to octal.

iii) Convert decimal number 378 to a 16-bit number by first
converting to hexadecimal

sk o ok ok ok ok koK ok oK
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Nirma University

Institute of Technology
Supplementary Examination (SPE), February - 2025
B. Tech. in All Programmes, Semester-I
Bachelor of Science (CSE), Semester-I
1EE801CC22: ELECTRICAL SCIENCE

Roll / Supervisor’s initial
Exam No. with date
Time: 3 Hours Max. Marks: 100

Instructions: Attempt all questions.

Use section-wise separate answer book.
Figures to right indicate full marks.

Draw neat sketches wherever necessary.
Assume suitable additional data if required.

All symbols and notations have their usual meaning.

Gy oo A s

SECTION - A

Q.1 (A) Apply star delta transformation to find the equivalent resistance

CO1BL3  petween the terminal pair X-Z for the circuit shown in Fig. 1.
y
4Q 4Q
4Q
o VWA -
40
Fig. 1

Q.1 (B) Determine the current delivered by the source of 10 volts in the
CO1BL5S  petwork shown in Fig. 2.

0.5 ohm 5 ohm 2ohm

WW WW AW

§7°'"" gdohm § s

1oV o

T

Fig. 2
Q.1 (C) A 10 pF capacitor is connected in series with 1 MQ resistor across
COLBLS  the supply of 100 volts. Calculate: (i) time constant (i) initial
charging current (iii) voltage across capacitor after time equal to time
constant and (iv) final steady state current.
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1EE801CC22: Electrical Science

Q.2 (A) Explain the concept of source conversion. [4]
CO2 BL2

Q.2 (B) Apply Thevenin’s theorem to find the current through 5 Q resistor (6]
CO1BL3  for the circuit shown in Fig. 3.

0

R1 =20 V$=4V

RL=5(_2

Fig. 3

Q.2 (C) Use nodal analysis to find the current through 5 Q resistor in the (6]
COL1BLS  network shown in Fig. 4.

1Q 2

0V 5Q 10€2 2A

Fig. 4

Q.3 (A) Summarise the similarities between a magnetic circuit and electrical  [6]
CO2BL2  circuit.

Q.3 (B) Explain with neat sketch the generation of sinusoidal voltage. [6]
CO2 BL2

Q.3 (C) Estimate the RMS value, average value, form factor and peak factor (6]
CO2ZBL5S  for the waveform shown in Fig. 5.

01001 002 003 003 0%

—— t(sec)
Fig. 5
SECTION - B
Q.4 (A) List few merits of three phase system over single-phase system. [4]
CO2 BL2 : :
Q.4 (B) Define the following terms with reference to alternating current: (4]
COZBL2  j) instantaneous value ii) maximum value iii) average value iv) time

period.
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Q.4 (C)

CO2 BL5

Q.5 (A)

CO3 BL2

Q.5 (B)

CO3 BL2

Q.5 (C)
C03 BL2

Q.6 (A)

CO4 BL3

Q.6 (B)

CO4 BL2

Q.6 (C)

CO4 BL6

1EE801CC22: Electrical Science

A 3-phase load consists of three star connected similar resistances,
each of resistance of 50 Q. The supply is 400 V, 50 Hz. Calculate (i)
line current (ii) total power consumed (iii) phase voltage (iv) power
factor.

Illustrate with neat sketch the working of half wave rectifier circuit
and draw its input and output waveforms.

Explain any two special purpose diodes and mention their
application areas.

Compare bipolar junction transistor in common base, common
emitter and common collector mode configurations.

Design X-OR gate using NAND gate only.
Simplify the following Boolean expressions:
i) (i) Y= ABC+ABC+ABC+ABC (ii) Y = AB +AB+C)+B(B +0)

Give reasons, why digital circuits are preferred over analog circuits?

Design a full adder using half adders.

e s ok ok ok ok ok ok ok ok
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Nirma University

Institute of Technology
Supplementary Examination (SPE), July - 2025
B. Tech. in Ch / EC / CSE, Semester-I
B. Tech. in CL / ME / EE / CSE / AI&ML, Semester-II

1EE801CC22 Electrical Science

Roll/ Supervisbr’s initial
Exam No. with date
Time: 3 Hours Max. Marks: 100
Instructions: 1. Attempt all questions.
2. Use section-wise separate answer book.
3. Figures to right indicate full marks.
4. Draw neat sketches wherever necessary.
5. Assume suitable additional data, if required.
6. All symbols and notations have their usual meaning.
SECTION - A
Q.1 (A) Compute the potential difference across the 4 Q resistor for the
CO1BLS  network shown in Fig. 1 using nodal analysis.
ol
6V
C1‘>5A 2n§ (DZA 40
Fig. 1
Q.1 (B) Use source transformation and mesh analysis to determine the
CO1BLS  current through 3 Q resistor for the network shown in Fig. 2.
50
M
30 10
AW My
104
® %"m 50 40% @M
Fig. 2~
Q.1 (C) State and explain superposition theorem.
CO1 BL2
Q.2 (A) Apply star-delta transformation to find the current delivered by the
CO1 BL3

source of 196 V for the circuit shown in Fig. 3.
8 1

1
14Q 1002
—— m
196 V :-_F: 2 {1 3
Fig. 3
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1EE801/1EE801CC22: Electrical Science

Q.2 (B) Apply Norton’s theorem to find the current through 5 Q resistor for (6]
CO1BL3  the circuit shown in Fig. 4.

1,=2A

(=)

L

Ri=20 V=W
a

R2 = l‘(!EE RL =50
T

Fig. 4

Q.2 (C) A 5 uF capacitor is connected by closing a switch to a supply of 150 (4]
CO1BL5  yolts through a 80 MQ series resistance. Evaluate: (i) Time constant ‘
(i) Initial charging current (iii) Initial rate of rise of voltage across
capacitor (iv) Voltage across the capacitor 6 sec after the switch has
been closed.

Q.3 (A) For the AC network shown in Fig. 5, calculate: (6]
CO2 BLS (a) Supply current, and
(b) Real power consumed.

7Q . 0.015H

120 180pF

230V,50Hz

Fig. 5

Q.3 (B) Make use of complex algebra to find the following in polar form : [6]
CO2 BL3 i) Add (40 +j20) to (20 +j120)

ii) Subtract (10 + j30) from (20 - j20)

iiijy  Multiply (15 +j20) with (20 +j30)

iv) Divide (6 +j7) by (5 + j3)

Q.3 (C) An alternating current is given by: ift) = 10 sin 942t Amperes (6]
CO2BLS  Determine: |
(a) the frequency,
(b) time period,
(c) time taken from t = O for the current to reach a value of 6 A for
the first time.
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Q.4 (A)

CO2 BL5

Q.4 (B)

CO2 BL5

Q.4 (C)

CO2 BL5

Q.5 (A)

CO3 BL2

Q.5 (B)

CO3 BL2

Q.5 (C)

CO3 BL2

Q.6 (A)

CO4 BL3

Q.6 (B)

CO4 BL3

Q.6 (C)

CO4 BL3

1EE801/1EE801CC22: Electrical Science
SECTION - B

If a three phase balanced star connected load is supplied from a
balanced three phase voltage source, derive the relationship between
(i) line voltage and phase voltage (ii) line current and phase current.
Draw the phasor diagram.

Three similar coils each having a resistance of 3 Q and an inductance
of 0.04 H are connected in star to a 415 V, 3-phase, 50 Hz supply.
Calculate the phase voltage, line voltage, phase current, line current,
power factor and total power absorbed.

A 3-phase induction motor load has a pf of 0.45 lagging. Two
wattmeters connected to measure power shows the input as 35 kW.
Estimate the reading of each wattmeter.

Draw and explain the working of a half wave rectifier with suitable
waveforms.
Explain positive biased clipper and negative biased clipper with neat
sketches.
Write short notes on the following:

(a) Zener diode (b) Photo diode

Write the Boolean expression for the output Y for the logic circuit
shown in Fig.6. Also write the truth table.

.y
By

=
.l

C

Fig. 6
Explain full adder circuit with neat and clean diagram and truth
table.
Solve the following Boolean expressions:
i)y Y= ABC+ ABC + ABC + ABC
ii) Y=AB+A(B+C)+B(B+C)
iii) Y = ACD + AB(CD + BC)

o ok e ok ok ok ok sk sk ok ok
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Nirma University

Institute of Technology
Semester End Examination (IR/RPR), April - 2025
B. Tech. in All Programmes, Semester - I /1
Int. B. Tech. (CSE) - MBA, Semester - I /1
Bachelor of Science (CSE), Semester - |
1EE801CC22 / 1EES801 Electrical Science

Roll / : Supervisor’s initial _—‘
Exam No. { with date
Time: 3 Hours Max. Marks: 100
Instructions: 1. Attempt all questions.

2. Use section-wise separate answer book.

3. Figures to right indicate full marks.

4. Draw neat sketches wherever necessary.

5. Assume suitable additional data, if required.

6. All symbols and notations have their usual meaning.

SECTION - A

Q.1 (A) For the given network shown in figure 1, determine the current
COLBLS  through 6 Q and 5 Q resistance using mesh analysis.

A4 MWV AMWWY
4Q 6Q 40
> 5V
6V 2s0 &
Fig. 1

Q.1 (B) Write the node voltage equations and determine currents in each

COLBLS  branch for the network shown in Fig. 2.
30 1Q
— AWWN———— W

5A D 1on gsn C 10V

Fig. 2

Q.1 (C) Explain the concept of source transformation.
CO1 BL2
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Q.2 (A)

CO1 BLS

Q.2 (B)

CO1 BL5

Q.2 (C)

CO1 BL5

Q.3 (A)

CO2 BL5

Q.3 (B)

CO2 BL5

1EE801/1EE801CC22: Electrical Science

Use star-delta transformation to determine the equivalent resistance
between terminal pair A-B of the network shown in Fig. 3.

A
/ I\
{ \
s T J\ G s
f,"__. 8 Qj.“f \‘_ .3 QL‘

/ [ \
4 -
/ = L \

/ R A
AN \

Ve { 30 '\f_l_,i\,
Al 10 U
£ 10 }\_lr"\\.—\\, a2 N
A 50 B
Fig. 3

Apply superposition theorem to estimate the current through 2Q
resistor in Fig. 4.

10 20
a"‘v‘v“ W‘
oV 50 ‘3 100 2A
Fig.4

A 2uF capacitor is connected by closing a switch to a supply of 100V
through a 100 MQ series resistance. Evaluate: (i) Time constant (ii)
Initial charging current (iii) Initial rate of rise of voltage across
capacitor (iv) Voltage across the capacitor 6 sec after the switch has
been closed.

Deduce the expression for the frequency at which voltage across
inductor and the voltage across capacitor becomes maximum in a
RLC series circuit excited by a sinusoidal source with variable
frequency. Supplement the arguments with suitable phasor
diagram. Write any two properties of RLC series resonant circuit.

Estimate the RMS value, average value and form factor of the

periodic waveform shown in Fig. 6.
v )

BY Lo e

Y

Ly
E<.3
o

1 p. 3 F
Fig. 6
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Q.3 (C)

CO2 BL5

Q.4 (a)

CO2 BL5

Q.4 (B)

CO2 BL5

Q.4 (C)
CO2 BL5

Q.5 (4)

CO3 BL2

Q.5 (B)

CO3 BL5

Q.5 (C)

CO3 BL2

Q.6 (A)

CO4 BL2

Q.6 (B)

CO4 BL3

Q.6 (C)

C04 BL3

1EE801/1EE801CC22: Electrical Science

A series RC circuit is excited by a sinusoidal source at a frequency
of T hertz. If the applied voltage is e(t) = Vm sin ot. Derive the
expression for current in trigonometric form. Support the
mathematical expressions with suitable phasor diagram. Draw the
impedance triangle, voltage triangle and power triangle.

SECTION - B

If a three phase balanced delta connected load is supplied from a
balanced three phase voltage source, derive the relationship between
(i) line voltage and phase voltage (ii) line current and phase current.
Draw the phasor diagram.

Three similar coils each having a resistance of 4 Q and an inductance
of 0.03H are connected in star to a 415 V, 3-phase, 50Hz supply.
Calculate the phase voltage, line voltage, phase current, line current,
power factor and total power absorbed.

A 3-phase induction motor load has a power factor of 0.4 lagging.
Two wattmeters connected to measure power shows the input as 25
kW. Estimate the reading of each wattmeter.

Draw and explain the working of a full wave bridge rectifier with
suitable waveforms.
The positive shunt clipper shown in Fig. 7 below has the input
waveform as indicated. Determine the value of Voy for each of the
input alternations.

A

in
4

+10V[,

R
o ~WWAN——
2 . Vw 2000 I T
-10V \./ l i Rp=1kQ j:iut

[res—
=

Fig. 7
Write comparison between analog circuit and digital circuits.

Explain half adder circuit with neat sketch and its truth table.

Solve the following boolean expressions and represent them using
suitable logic circuit.
i) Y=A+AB
i) Y=AB+A-B+B-C
iii)Y=A-B+A-B-C+A-B-C
i) Convert (1111011011)2 into its equivalent hexadecimal
number.
ii) Convert (755)s into its equivalent decimal number.
iii) Convert (352)10 into its equivalent binary number.

ke ok o ke o o
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Nirma University

Institute of Technology
Semester End Examination (IR/RPR), December - 2024
B. Tech. in All Programmes / Int. B. Tech. (CSE) - MBA, Semester-1/11
Bachelor of Science (CSE), Semester-]
1IEE801CC22 / 1EE801 Electrical Science

Roll / Supervisor’s initial
Exam No. with date
Time: 3 Hours Max. Marks: 100
Instructions: 1. Attempt all questions.
2. Use section-wise separate answer book.
3. Figures to right indicate full marks.
4. Draw neat sketches wherever necessary.
5. Assume suitable additional data, if required.
6. All symbols and notations have their usual meaning.

SECTION - A

Q.1 (A) Apply nodal analysis to determine the current through 4 Q resistor
COLBL3  in the circuit shown in Fig.1

100 50 40
ANy ANy W )\
+ < = +
15V ¢ zg; ZQg \T’/ 25V
Fig. 1

Q.1 (B) Determine the power dissipation in 4 Q resistor of the circuit shown
COLBLS  in Fig. 2 using mesh analysis.

50 20 602
‘vlv"v‘v A‘JA ¥ AVAM—
i i L
W= L )inE L ] 4Q § L ) =10V
Fig. 2

Q.1 (C) A series R - C circuit is connected through a switch S to a dc supply
CO1BLS  of V volts. For such a circuit, deduce an expression for the variation
of voltage across the capacitor plates when the capacitor is charging.
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Q.2 (A)

CO1 BL5

Q.2 (B)

CO1 BLS5

Q.2 (C)

CO1 BL5

Q.3 (A)

CO2 BLS

Q.3 (B)

CO2 BL5

Q.3 (C)

CO2 BL1

| EES’D] el leESOl: Electrical Science

Evaluate the current I in the circuit shown in Fig. 3 using star — delta

transformation.
150 O

300 02

oV %
500

Fig. 3

-

Determine the current lo using superposition theorem for the
network shown in Fig. 4.

o)
=
o)
)
<

D2 ©

!
®

o)
=~
o)
3]
~
o)

ANV

Fig. 4

A 2uF capacitor is charged to 600 V. If the capacitor is then
discharged to 450V, estimate, how much energy has been left on the
capacitor.

Deduce the expression for equivalent inductance of two inductors
connected in series for additive mutual coupling.

Determine the form factor of the waveform shown in Fig. 5
50

i Amp

o' 4
Fig. 5

Define the following terms with reference to a sinusoidal waveform:
i) Instantaneous Value
ii) Alteration
iii) Phase Difference
iv) Time Period
v) RMS value
vi) Frequency
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Q.4 (A)

CO2 BLS5

Q.4 (B)

CO2 BL5

Q.4 (C)

CO2 BL5

Q.5 (A)

CO3 BLS

Q.5 (B)

CO3 BL2

Q.5 (C)

CO3 BL6

Q.6 (A)

CO4 BL5

Q.6 (B)

CO4 BL6

Q.6 (C)

CO4 BL3

'EE%O'CCQ-Z /1EE801: Electrical Science
SECTION - B

Estimate the resultant of the following voltages when they are added
together. Draw the phasor diagram.

V, = 42 sin(wt + 135°)
V, = —4v/3 sin(wt + 60°)
V3 = 4 cos(wt — 150°)

Three similar coils each having a resistance of 5Q and an inductance
of 0.02H are connected in delta to a 440V, 3-phase, 50Hz supply.
Calculate the phase vollage, line voltage, phase current, line current,
power factor and total power absorbed.

A 3-phase induction motor load has a p.f. of 0.397 lagging. Two
wattmeters connected to measure power shows the input as 30 kW.
Find the reading of each wattmeter.

Draw and explain the working of a center tap rectifier. Deduce its
expression for efficiency.

Discuss the working of diode as clipper and clamper.
Design a full adder circuit and discuss its operation in detail.

Evaluate the Boolean expression for the output Y for the logic circuit
shown in Fig.6. Also write the truth table.

A —y

D —

N
_Dn,
I

Fig. 6

Design X-OR gate using NAND gate only.
Simplify the following Boolean expressions:
(i) Y= ABC+ ABC + ABC + ABC (ii) Y =AB+A(B+C)+B(B+C()

i) Convert octal number (24.6)8 to the equivalent decimal number

i) Convert (177)10 to its 8-bit binary equivalent by first converting
to octal.

iii) Convert decimal number 378 to a 16-bit number by first
converting to hexadecimal

sk o ok ok ok ok koK ok oK
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Nirma University

Institute of Technology
Semester End Examination (IR/RPR), December - 2023
B. Tech. in All Programmes, Semester-1/1I
Int. B. Tech. (CSE) - MBA, Semester-I
Bachelor of Science (Computer Science and Engineering), Semester-I
1EE801 Electrical Science

Roll / I Supervisor’s 1nitial -
Exam No. with date
Time: 3 Hours Max. Marks: 100

Attempt all questions. 7

Use section-wise separate answer book.

Figures to right indicate full marks.

Draw neat sketches wherever necessary.

Assume suitable additional data if required.

Ail symbols and notations have their usual meaning.

Instructions:

o Uk WR e

SECTION - A

Q.1 (A) Apply star delta transformation to find the equivalent resistance (6]
COLBLS  hetween the terminal pair a-b for the circuit shown in Fig. 1.

10Q Qo 4 10
a O—AMA ANV A
60
R
e g 3Q§ %49 %59
120
b o
b b
Fig. 1

Q.1 (B)  For the circuit shown in Fig. 2, find: (a) v; and vz (b) power dissipated  [6]
CO1BLS  in 3 kQ and 20 kQ resistors, and (c) power supplied by the current

source.
1kQ
MWV

+

3141%:'1 G>30mA gsm %%201@

Fig. 2
Q.1 (C) Three capacitors of 1 uF, 2 uF and 3 pF are connected in series across (4]
CO1BLS g supply of 100 V. Find the equivalent capacitance of the
combination and energy stored in each capacitor.

Q.2 (A) State and explain Superposition theorem using illustrative example.  [6]
CO1 BL2

Page 1 of 3



Q.2 (B)

CO1 BL3

Q.2 (C)

CO1 BL3

Q.3 (A)

CO2 BL2

Q.3 (B)

CO2 BLS

Q.3 (C)

CO2 BLS

Q.4 (A)

CO2 BL5

1EE801: Electrical Science

Use mesh analysis to find the current delivered by 240 V source for
the network shown in Fig. 3.

. 130
—O—AWWA-
m
L\ 240 109
200
+
240v<9
I
30 Q m 50Q
b
Fig. 3

A capacitor ‘C’ in series with a resistor ‘R’ and the series combination
is connected to a DC source of ‘E’ volts. Find an expression for the
charge ‘Q’ as a function of time.

Define the following terms with respect to magnetic circuit.
(i) MMF, (i) Permeance, (iii) Reluctance, (iv) Fringing.

A large coil of inductance 1.405 H and resistance 40 Q is connected
in series with a capacitor of 20 pF. Calculate the frequency at which
the circuit resonates. If a voltage of 100 V at the corresponding
frequency is applied to the circuit, calculate the current drawn from
the supply and voltage across the coil and across the capacitor.

A circuit shown in Fig. 4 consists of the following in parallel: (i) A
resistance of 500 Q, (ii) an inductance of 2 H, (iii) A capacitance of
10 uF. A source of 200 V, 50 Hz is applied. Determine the current
drawn from the source, active power, reactive power and the

apparent power.
1

.
-

v Ir I Tlc
200V <
5000 =
50 Hz @ = e —‘—

\AAL N

10 pF

Fig. 4

SECTION - B

A three-phase balanced load connected across a three phase 400 V
AC supply draws a line current 10 A. Two wattmeters are used to
measure the input power. The ratio of two wattmeter readings is 2:1.
Find the readings of the two wattmeters.
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Q.4 (B)

CO2 BLS

Q.4 (C)

CO2 BL2

Q.5 (A)

CO3 BL2

Q.5 (B)

CO3 BL2

Q.5 (C)

CO3 BL2

Q.6 (A)

CO4 BL3

Q.6 (B)

CO4 BL2

Q.6 (C)

CO4 BL3

1EE801: Electrical Science

Calculate the RMS value, average value and form factor of the
function shown in Fig. 5.

If y=10(1-e"1%") for 0 <t < 0.1 and;

y =10e750¢=01)  for 0.1 <t<0.2.

' 01 02 03 04 05 06
t (seconds)
Fig. 5
Differentiate between balanced and unbalanced three phase loads.
Give reasons why is an unbalanced load not normally used on 3 -
phase 3-wire system?

Draw the circuit for a common-emitter bipolar transistor amplifier
and explain its working.

Explain with neat sketches, the working of:

(i) Half-wave rectifier, (ii) Centre-tap full-wave rectifier, (iii) Bridge
type full-wave rectifier.

Write the comparison between astable multivibrator, bistable
multivibrator and monostable multivibrator.

i) Determine the decimal value of the binary number 10011010.

ii) Add 4510 with 250 using binary numbers.

iii) Determine the MSB and the LSB of 5010 when expressed as an
Octal number.

Draw a logic circuit, incorporating any gates of your choice, which

will produce an output 1 when its two inputs are different. Also draw

a logic circuit, incorporating only NOR gates, which will perform the

same function.

For the given logic circuit of Fig. 6, obtain the simplified output

expression. Write the truth table for the same.

! O-I-Jz>°_l:—\
>

B o—

=

NN

{ o

_JD_I—AD‘*_*’

Fig. 6
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Instructions:

Q.1 (A)

CO1 BL4

(B)
CO1 BL4

(C)
CO1 BL2

Q.2 (A)

CO2 BLS

Attempt all questions.

Use section-wise separate answer book.

Figures to right indicate full marks.

Draw neat sketches wherever necessary.

Assume suitable additional data if required.

All symbols and notations have their usual meaning.

cEEL AR ol Ll o

SECTION - A

Use mesh analysis to find the current through each resistor in the
network shown in Fig. 1.

30 20
M 4'A%
50V 50 25V
AN
602 8Q
Fig. 1

Use suitable method to find the current through 10 Q resistor in the
network shown in Fig. 2.

20 30 6 Q 10Q)
6A SA 6A.
Fig. 2

Draw a neat sketch of RC series circuit excited by a DC source. Write
the equations for charging and discharging of capacitor. Draw the
nature of graph showing voltage across resistor and voltage across
capacitor.

Derive an expression for the equivalent inductance when two
inductances are connected in parallel opposition.
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1EE801: Electrical Science

{B) Use star delta transformation to find the resistance between terminal (6]
COLBL4  pair P-Q of the network shown in Fig. 3.
5Q A
P e AAAA
: 18Q2
6Q 60
B Cc
6 Q 180
Qe = AN
6Q E
Fig. 3
(C) Use Superposition theorem to find the current through 1 Q resistor (6]
CO1BL4  for the network shown in Fig. 4.
020 020
VWA VWA
020
130V — % 10
T T 110V
Fig. 4
Q.3 (A) Explain the concept of composite series and composite parallel [6]

CO2BLZ  magnetic circuit. How will you find the mean length and reluctances
of various sections composed of different magnetic material? What is
the effect of air gap in magnetic circuits? Illustrate with neat sketch.

(B) An iron ring of 300 cm mean circumference with a cross section of 5 (6]
CO2ZBLS  cm? is wound uniformly with 350 turns of wire. Estimate the current
required to produce a flux of 0.5 milli-Wb in iron. Assume relative
permeability of iron as 400.

(C) Evaluate the average and RMS value for the periodic wave shown (6]
CO2BLS  in Fig. 5
ift)
10 frocmer
2 & |6 |2
10 f------
Fig. 5
SECTION - B
Q.4 (A) Solve the following expressions and obtain the results in polar form. (4]
CO2 BL3 i) (12+j15)x(18-j12)

i) (3+j4)+(10-]8)
iii) (5+j 12) + (10 -j 12)
iv) (LOO +j 150) - (90— 85)
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(B)
CO2 BL2

(C)
CO2 BL5

Q.5 (A)

CO3 BL2
(B)
CO3 BL2

(C)
CO3 BL5

Q.6 (A)

CO4 BL3

(B)
CO4 BL5

(C)
CO4 BL4

1EE801: Electrical Science
What are the merits of three-phase system over single-phase system?

The power drawn by 440 volts, 50 Hz, three phase induction motor
on full load is measured by two-watt-meters which indicate 250 W
and 1000 W respectively. Evaluate (i) the input power (ii) power factor
(iil) current (iv) motor output if the efficiency is 80% (v) reactive power
(vi) apparent power.

Explain the following terms with reference to a crystal diode.
(i) Forward current (ii) Reverse current (iii) peak inverse voltage

Write short notes on (i) LED (ii) photo-diode (iii) Zener diode

Figure 6 has the input waveform as indicated. Determine the value
of Vout for each of the input alternations.
V.

in

+ 10 V“ F o D AWV

i) Convert the octal number (24.6)s to its equivalent decimal
number.

ii) Convert the hexa-decimal number (9F2)16 to its equivalent binary
number.

iii) Convert binary (1101); to its equivalent decimal number.

Determine the complement of the following Boolean expressions:
()Y =ABC+ABC+ABCY ABC (i)Y = AB + A(B +C)+ B(B + ()

Write the Boolean expression for the output Y for the logic circuit
shown in Fig.7. Write the truth table.

A—f—-—-D)—I_

D> 43_) y
>
e "t r}

Fig. 7
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