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December, 2019
B. TECH. 1st SEMESTER (UNDER CBS)
BASIC ELECTRICAL ENGINEERING (ESC-101)

Time : 3 Hours] [Max. Marks : 75

Note:1. It is compulsory to answer the questions of Part-A.
Limit your answers within 30-50 word in this part.

2. Answer any four questions from Part-B in detail.
3. Different parts of the same question are to be attempted

adjacent to each other.

PART - A

1. (a) A 50 W resistance is connected across a 10 V battery.
What is the current through the resistor? Find the

energy consumed in 8 s. (1.5)

(b) The resistance of two wires is 25 W when connected

in series and 6 W when joined in parallel. Calculate

the resistance of each wire. (1.5)

(c) An alternating current is represented by i = 12 sin 314 t.

Find out (a) Frequency (b) Instantaneous Value at

t = 4 ms (c) Time taken to attain a value of 10 A for

first time after passing through zero. (1.5)
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d Define duality. What is the dual of capaf;*tance and
resistance? (1.5)
@) A balanced star-connected load of (3-4j) Q is connected
to 400 V supply. What is the real power consumed by
the load? (1.5)
() Draw and explain equivalent circuit of auto
transformer. (1.5)
(g) Write the principle of operation of DC generator.

(1.5)
(h) Differentiate between buck and boost converter.(1.5)
@) Differentiate between MCB and MCCB. (1.5)

() Write down the various characteristics of batteries.
(1.5)

PART - B

Figure 1(a)
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Figure 1(b)
(a) Determine the current I in the Figure 1(a). 7.5
(b) Calculate the current through the 2Q resistor in the

circuit shown in Figure 1(b), using superposition
theorem. a.s)

3. (a) Find the RMS and Average Value of current wave

form shown in figure below : (7.5)

LU

ol .
_'N 10 120 14 6
; ; } \ t
- 4 'L
(b) Derive the expression for power factor measurement

by using two wattmeter method. Also discuss the

various case related to it. 7.9
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4. () WhatisaB-H curve? Explain th. ysteresis and eddy

current loss. How are they minimized? (7.5)

(b) Describe efficiency and regulation of single phase

transformer with various equations related to them.
(7.5)

5. (a) Explain the different types of rotor in three phase
induction motor. (7.5)

(b) What do you mean by synchronous motor?

Differentiate synchronous motor from induction motor.
(7.5)

6. Write a short note on single phase and three phase voltage
source inverter in brief. (15)

7. (a) What do you mean by Earthing? Explain its various
types in brief. (7.5)

(b) Define the term power factor. Write down the various

benefits of power factor improvement. (7.5)
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ELECTRICAL TECHNOLOGY (BEC/E-105)

Time: 3 Hours Max. Marks:60
Instructions: 1. Itis compulsory to answer all the questions (2 marks each) of Part -A in short.

2. Answer any four questions from Part -B in detail.

3. Different sub-parts of a question are to be attempted adjacent to each other.
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PART -A
“#.~1) Differentiate unilateral and bilateral circuits. ' (2)
y £
.o, What is the significance of ‘j’ operator. (2)

(c) A 60-Hz voltage of 230-V effective value is impressed on an inductance of 0.265 (2)
—— H. Write the time equation for the voltage and the resulting current.
(d) Define the terms related to magnetic circuits : (i) reluctance (ii) flux density (iif) (2)
magnetomotive force

(e) State Millman'’s theorem. " (2)
O,
(f) What are the effects of low power factor? B (2)
E ”»
(o) Define staticallfr: and dynamically induced emfs. (2)
. . (h) What are the advantages of three phase system over single phase system? (2)
(i) What is the function of Commutator in a d.c. machine? (2)
(j) Why transformer cores are laminated? (2)
LS
' PART -B

Q2 (a) Find the current in the branches of the network shown in figure-1 using nodal (5)
s voltage method.

+ 1]+
21V

Figure-1 Figure-2
(b) Figure-2 shows a number of resistances connected in star and delta. Find the (5)
resistance across the terminals A and B. Use star/delta conversion method.
Q3 (a) Find the average value, effective value, form factor and peak factor for the wave (5)
shape shown in figure-3 if the curves are parts of a sine wave.

P.T.O.
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(b) State and explain maximum power transfer theorem. (5)

Q4 (a) Find the current through the 3() resistance connected between C and D in the (5)
circuit shown in figure-4 using superposition theorem.

(b) Compare electric and magnetic circuits with respect to their similarities and [S)
dissimilarities. <

Q5 (a) Two circuits, the impedances of which are given by Zi= 15 + j12 ohms and (5)
Z2= 8 - j5 ohms are connected in parallel. If the potential difference across one of
the impedance is 250 + jO V, calculate: (i) total current and branch currents (ii)
total power and power consumed in each branch and (iii) overall power-factor
and power-factor of each branch.

(b) What is meant by resonance in series a.c. circuit? Draw resonance curve. Define (5)
half power frequencies and quality factor for series resonant circuit.

Q6 (a) Three identical coils are connected in star to a 400V, three phase, a.c. supply and (5)
each coil takes 300W. If the power factor is 0.8 lagging, calculate: (i) the line
current (ii) impedance and (iii) resistance and inductance of each coil.

(b) Explain two wattmoter method of powei-measurenent in three phase system at (5
balance load. What are the effects of power factor on wattmeters reading?

Q7 (a) Explain the construction and working of three phase 1nduction motor with neat (5)
sketches. _ ~ : 72

(b) Explain working principle of transformer. Also, derive em? eqﬁation of single phasc {v]

-1

transformer. -

i
|
A

|

4
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B.Tech. Ist Semester
BASIC ELECTRICAL ENGINEERING
(EE 101 C)

Time : 3 Hours] [Max. Marks : 75

Instructions : |

(i) It is compulsory to answer all the questions (1.5 marks
each) of Part-A in short.

(ii) Answer any four questions from Part-B in detail.

(iii) Different sub-parts of a question are to be attempted

adjacent to each other.

PART-A
1. (a) Differentiate dependent and independent sources.
) (1.5)
(b) Define hysteresis and eddy current losses. (1.5)
(c) State maximum power transfer theorem. (1.5)

(d) Define the terms: Q-factor and Bandwidth. (1.5)
(¢) What is the significance of power factor in AC system?

| (1.5)
(f) Differentiate between phase and line voltages in three-
phase system. (1.5)

k 80018/390/111/389 [P.T.O.
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(8) Define the term 'phase sequence'. (18

(h) Why the efficiency of transformer is higher as COmpare
to other electrical machines? (LS

() Why brushes are made of carbon for dc machine?

(1.5)

e for
(LS)
g

() Which type of Synchronous generator s suitab]
hydro power generation and why?

PART-B

2. (a) Inthe given circuit, fi

nd the value of supply voltage
V s0 that 20.0 resist

Or can dissipate 180 w, (8)
a8 10 o~ 4




r ith the help of Nortc
@ W P on Theorem, find V  in the

{

\ I’ , N y H |

D%‘ circult shown in figure. All resistances are in ohms.
AL (5
¢ )

o) Define: (1) Self inductance, and (11) Mutual inductance.
-« and formula to calculate each of

Mention their umts a
them. Denve an expression for the energy stored in an

nductor of self inductance L' henry carrying the

current of T amperes. (5)

4 (a) What is the significance of the r.m.s. and average
values of a wave? Determine the r.m.s. and average
value of the waveform shown in figure. )




(b) Two impedances consis
and series-connected inductanc
(resistance of 10 ohms, inductanc

all in series)

a 230V, 50 Hz a.c. source.

e of 0.04 H) and
e of 0.1 H and a

t]
capacitance of 100 uF, are connected in

t“ series and are connected t0
( flnd: (i) Current drawn, (ii) Voltage across each
¢ impedance, (iii) Individual and total power factor. Draw
the phasor diagram. (%

resonant frequency of the

(8)

. 5. (a) Derive an expression for the
parallel circuit shown in Fig.

T\
\~/

(b) Describe
- adva.ntages and disadvantages of thr
ystem over single-phase system ee-phz}sg
' N

6. (@ Ab
Ohmzlzn;e:hz;z}?ase star-connected load of 8 + j
oy T ;sl'connected to a three-phase 23(; \6/
povet v o :w-current, power-factor, acti
er, and tota] volt-amper;sacmg)

80018/390/111/389
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n two wattmeter method of power m
AC 8 €asure
ystem at balanced load Whmem
w y at
power factor on wattmeter read'mgom

(10)

(b) Explai
in three-phas¢

the effects of

(a) Derive emf equation of single-phase transform
€r.

7.
ol (b) Explain how the revolving flux is produced in St:i)
i of 3-phas¢ induction motor. (5;
hes explain the construction of three-

generator. (5)
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| Max. Marks:75

Time: 3 Hours
1.5 marks each) of Part -A'in short.

]
Instructions: 1. It is compulsory to answer all the questions (

2. Answer any four questions from Part,-Bin detail,

3. Different sub-parts of a question are to be attempted adjacent to each other.

4. Any other specific instructions

PART -A

}( La’)/Enumerate various limitations of ohms law.

/03’( Convert 4A source with its parallel resistance of 15 into its equivalent voltage (1. 5)[C01]

(1.5)[CO1]

source.

(c)’ Differentiate between active and passive components. (1.5)[CO1]
\})A)eﬂne dynamic impedance. Also write its unit. (15)[C0Z]
\/(%/Explam why a series resonance is called voltage resonance. (1.5)[C02]
(1.5)[CO3]

S List various applications of autotransformer.

M\ case of power measurement by two-wattmeter method for 3-phase balanced load, (1.5)[CO2]

under what conditions: the one wattmeter will give zero reading and whole of the

iMf\ower will be measured by the other wattmeter.

List various methods of starting a single-phase [nduction motor. (1.5)[€C3]
—i== \)ja/Wat is the function of commutator in dc machines? (1.5)[CO3]
. (1) Why earthing is provided? (1.5j[C04_—]

PART -B

)}/(})/Determine iy, izand is usinENodal analysis for a given circuit shown in Fig.1. (8)[CO1]

-
Mate Norton's theorem. Find the current through 100 by using Norton's theorem for (7)[C0o1]
agiven circuit shown in Fig.2. - g

ga= AW
MAA- L2099 A
20 & Y4 - £
cg_ru
LPA,O‘S‘Q‘




Q3 (31" Find the average and effe

ctive values of voltage for sinusoidal waveform shown in (5)[C02]
Fig'S‘ ﬁh : R g \ Y NS { cH{ Vvm “_ ;' Je 2 )
(A i » " i 1y q

20QV

Q> ’
> 1A 21’ Fig s
ol nijy o 3N —> 6

1 a purely inductive circuit current lags the voltage by 90° Also show (5)[C02]
that the average power consumed by it is always zero.
\M?aw resonance curve. Also define selectivity and Quality factor. (5)[coz2]

Mcuss two-wattmeter method for power measurement in three-phase system (8)[CO2]

feeding balanced load. Derive the expression for the power delivered and power
ctor.

Show that it

A balanced three-phase star load impedance of (5-j10) ohms per phase and is (7)[CO2]
suprgjed from a balanced three-phase 400V, 50Hz ac supply. Calculate the values for
_(Tine voltages (ii)-phase yoltages

(iit) line currents (iv) phase currents (v} total
vmyower consumption and powef Yactor. R0VET9 A '

g Explain that “The main flux in a transformer remains practically invariable under all (5)[CO3]
conditions of load”. )
Define_(#J" Voltage regulation _(iiy Efﬂcienc_v and (#1) Eddy current and Hysteresis (5)[C03)
losses in case of transformer.
(c}~Explain the working principle of dc motor. (5)[C03]
Q6 (a) Explain why single-phase Induction Machine is not self-starting using the concept of(8){CO3]
double field revolving theory. T i
(b) Explain with neat diagram the construction details of three-phase Synchronous (7)[CO3]
Machine.
- Q7 Write short notes on the followings
(a) Earthing (5)[C04]
(b) Earth-Leakage Circuit Breaker (ELCB) (5) [CO4)
(c) Power factor improvement methods (5)[Co4]

ko ok ok sk ok ok keokskokok
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October, 2020
B.Tech. - II SEMESTER (Reappear)
Basic Electrical Engineering (EE-101C)

P Time : 3 Hours] [Max. Marks : 75
)
Instructions :
1. It is compulsory to answer all the questions (1.5 marks
each) of Part -A in short.
2. Answer any four questions from Fart -B in detail.

3.  Different sub-parts of a question are to be attempted
adjacent to each other.

PART -A

1. (a) Distinguish between active and passive components.

(1.5)
; (b) Define statically induced emf and dynamically induced
¢ emf. (1.5)
! (c) State Millman's theorem. (1.5)

(d) The equation of an alternating current is
i =282.8 sin 377 t. What is rms value of current and
frequency? (1.5)

80025/230/111 /o6 P.T.O



(e) What are the active and reactive powers? Draw the
power triangle. (1.5)
(1.5)

(f) Define quality factor in the resonant circuit.

(g) What are the advantages of three phase system over
(1.5)

single phase system?
(1.5)

(h) Define voltage regulation of transformer.
Which type of rotor is used in high speed alternators . T-“

(1)
and why? (1.5)
() Why is commutator employed in DC machines? . 1
(1.5)
PART -B

Calculate the current in each branch of the circuit

(@)

shown in Fig-1.

A
8 Q
120 N
D B
+
24V 9907 -
100 (.
C
Fig-1
b
(b) How €nergy get stored in the magnetic field? Derive
the expression for energy stored. | (7)

80025/230/111/266 5



resistor 'R
R’ connected between points '
al and 'b' .
in the

circuit shown in Fig-2.
. ®)

1 120V

T+ 45V RZ100Q
‘ 1
“ 100 50 5Q§

o Wit —W—

20V 5Q
MWW

Fig-2

(b) State and explain maximum pOWer transfer

theorem. (7)

w 4. (a) Aniron ring of mean length of 100 cm and Cross-
2hasanairgapoflmmcut

o sectional area of 10 cm
in it. It 18 wound with 2 coil of 100 turns. Assuming
relative permeability of iron as 300, calculate the

(8)

inductance of a coil.



(b) Using superposition theorem, find voltage across

(a)

(b)

4 Q) resistance in Fig-3. (7)
20 8O

—10v 49 20 SAQ)

P —

&:‘_‘

Fig-3
Find the average and rms values of the sinusoidal
waveform shown in Fig. 4. The maximum value is

100 V. ()
Yt
Vo b—
’r\ ’(—\
l’ Il
o X P~ s s " °©
Fig-4

In the circuit shown in Fig. 5, find the values of (1) the
current I (i) V1 and V2 and (iii) power factor. Draw

the phasor diagram., (8)
100 0.05H 200 0.1H SO}BF =2

-— V1 Vz —
1

Y

200V, 50 Hzo0—_

Fig-5

80025/230/ 111/266
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@ Define resonance in parallel RLC circuit, Also, give

(b)

(@)

(b)

the graphical representation of parallel RLC circuit in
detail. (7)
Three identical coils, each having a resistance of
8 Q and a reactance of 6 2 are connected in star,
across 400 V, 3-phase supply. Find the line current
and the readings on each of the two wattmeters
connected to measure the power. (8)

In a transformer explain how power is transferred from
one winding to the other. Derive an expression for the
emf induced in a transformer winding. (7)

Why a starter is required to start a 3-phase induction

motor? Explain the working of a direct-on-line starter
with neat sketch. ®)
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B.Tech.1/2 SEMESTER

Electrical Technology (E-105)
Max. Marks:60

Tinw 3 Hours
It is compulsory to answer all the questions (2 marks each) of Part -A in short

Instvuctions:

(WA
(1)

()

Iz (a)

(D)

5 (#)

b (a)

(b)

15 (a)

thy

1 -
2. Answer any four questions from Part -B in detail. .
3. Different sub-parts of a question are to be attempted adjacent to each other

PART -A
(2)

State limitatiens of ohm’s law?

Define quality factor of a coil? (2

Whatare 1. Form factor 2. Peak factor (2)

I xplam reciprocity theorem? (2)
' (2)

Why double carthing is required for earthing of power equipment?

What s power factor? Discuss the practical importance of power factor? (2)
Whatare the features of resonance in parallel circuits? (2)
Vhat are the advantages of three — phase system over single-phase system? 2)
What is the funetion of commutator in DC machines” (2)
Give three industrial uses of 3-phase induction motor? (2
PART -B

State and explain superposition theorem with its limitations? (10)
Explain the difference between Nodal analysis and mesh analysis to solve a given (3
network?

(3)

Dillerentiate between statically induced emf , and dynamically induced emf?

Deiermine rms value, average value, form factor and peak factor for full wave (10)

rectifiedd sinusoidal voltage.
(e antexplain Millimens theorem using suitable example? (10)

VDeduce analogy between magnetic circuit and electric circuit. What are the major ()
points of difference between them?
\ coil of P.I. 0.8 is in series with a 100 microfarad capacitor. When connected toa (5)
(0 Hz supply the voltage across the capacitor is equal to the voltage across the colil
Find the resistance and inductance of the coil?

(10)

A parallel circuit consists of a cojl having 15 ohm resistance and 300 mil

capacitor of capacitance 4 microfarad. Determine (1)

pductance in parallel with a
3) Q-factor of the

the resonant frequency (2) Dynamic impedance of the circuit (

TRt resonance.



i

; . : s age ¢ ine current with phase
Q0 (a) Write down the relationship between line voltage and lir

voltage and phase current in star- connected circuits?

(b) Three similar coils cach having a resistance of 15 ohm and an inductance of 0.0} 1
are connected in star to a 3-phase SOHZ supply, 200 volts betweern the incs.
Calculate the line current. If they are now connected in delta, calculate the phase
current, line current and the total power absorbed in each phase.

Q7 (a) Explain the construction, and working principle of single —phase R

(b)

starting the synchronous motor?

A ok ok ok ok ok ok ok ok ok

Explain why a synchronous motor is not self- starting and give one method of
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B.Tech. | SEMESTER Reappear
Basic of Electrical Engineering (EE-101C)

Time : 3 Hours Max. Marks : 75

Instructions :
1. It is compulsory to answer all the questions ( 1.5 marks
each) of Part-A in short.
2. Answer any four questions from Part-B in detail.
3. Assume the relevant data if required. Different sub-
parts of a question are to be attempted adjacent to
each other.

PART - A
1. (a) Distinguish between unilateral and bilateral
network. (1.5)
(b) Why transformer is also called the static transformer?
(1.5)
(c) Give reason why power factor is important?  (1.5)

(d) Define reactive power. (1.5)
(e) Explain the applications of Miliman's Theorem. (1.5)

80018/220/111/368 [P.T.O.
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() Draw slip-torque characteristics of three phase
induction motor. (1.5)

(g) Make a comparison between magnetic and electric
circuit. (1.5)

(h) Explain statically induced EMFE (1.5)
(i) Explain the advantages of three phase systems. (1.5)

(j) Find the Form Factor and Peak Factor of the sinusoidal

alternating current. (1.5)

PART - B

2. (a) Prove that the area within the loop of a B-H curve

represents the hysteresis loop. (7)

(b) Find ij, 1, Vi» V2 and power dissipated in 12 ohms

resistor. (8)
122
i1 5
| +v1-
j
62z
A 12

1BV

- TN+

%409

I
|

&7
(2

3. (a) A 230V, 50 Hz ac supply is applied to a coil of

0.06 H inductance and 2.5 resistance connected in
series with a 6.8 uF capacitor. Calculate (i) Impedance
(ii) Current (iii) Phase angle between current and
voltage (iv) Power factor. 8)
(b) Derive an expression for the average power consumed

in resistive circuit. @)

(a) Derive the expression of resonance frequency and
impedance in case of parallel R-L-C circuit. 8)
() A coil of inductance 100 pH and of self-inductance
5 pF is magnetically coupled to another coil of
inductance 200 pH and of self-inductance 10 pF. The
co-efficient of coupling between the coil is 0.1.

Calculate the effective mutual inductance between

them at 1 MHz. M

5. (a) Find the currentin the 5 ohms resistance using Norton's
®

theorem.

30 Wan
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1

(b) State the maximum power transfer theorem. Show that
the condition for maximum power transfer R = Ry,

Explain its importance. (7)

(a) Explain the various losses in d.c. machine. (8)

(b) Explain the open circuit and short circuit on single
phase transformer with diagram and find the equation

for regulation on transformer. (7)

Explain the Principle of operation, constructional features
and applications of Synchronous Generator. (15)
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B.Tech. - 11 SEMESTER |
Basic Electrical Technology (ESC-101-A)

Time : 3 Hours) [Max. Marks : >

Instructions :
1. It is compulsory to answer all the questions
each) of Part-A in short.
2. Answer any four questions from Part-
3. Different sub-parts of a question are 10
adjacent to each other.

(1.5 marks

B in detail.
be attempted

PART-A
1. (a) What is the significance of form factor and peak
factor? (1.5)
s (b) What is the purpose of using laminated core in a
| (c) State the Superposition theorem. (1.5)
~ (@) Distinguish between active circuit and passive
| circuit. 1.5)

(o) Define the voltage regulation of transformer. (1.5)

e 1o,




' ource and
What is the differenc® petween dependent § Cn
'  sources” '
® ::T:: e;‘mn make gingle-Phase Induction Motor
(1.5)
Self-Starting?
| otor? What
How Back Emf i generated in & DC m
is the significance of back
(i) What are the advantages of three-phase system ((;v;r
)

single-phase system?
Explain the difference of fuse and MCB. (1.5)

®

LY

emf?

()
PART-B

Find the Thevenin equivalent Vo and R,,,) between
terminals A and B of the circuit given below. (7.5)

three phase load consists of three coils
resistance of 4 Q and inductance
s conne cted to a 415 V, 50 Hz, 3-phase ac
rmine the phase voltage, phase current,

2 2



(b) State the maximum £

4. (a) Derive an €Xpression for saving in conductor materal

in an autotransformer OVer two winding transformer of
equal rating. State the advantages and disadvantages
of Autotransformer over two winding transformer

(7.5)
. (b) With the help of phasor diagram, explain the working

~ of transformer at No-load condition. (1.5

; in the constructional details and operating
of DC motor. (7.9

us motor is not self-starting. Explain

3 [P.T.O.




v

(®) A series circuit with R = 10 ohms, L = 0.1 H and

C= S0 UF has an applied voltage V = 50 L 0° V with
a variable frequency. Find (i) the resonant frequency
(ii) the value of frequency at which maximum voltage
occur across inductor (iii) the quality factor of the
coil. ' (1.5)
Determine the RMS value, Average value, Form
factor for a half wave rectified Sine wave. (7.5




[Max. Marks - 75

[nstructions .

(i) Itis compulsory to answer all the questions (1.5 marks
each) of Part-A in short.

Answer any four questions from Part-B in detail.

Different sub-parts of a question are to be attempted
adjacent to each other.

(b)

©)
(d)

PART-A
Differentiate dependent and independent sources with
suitable example. (1.5) CO1
Explain the duality between Thevenin's and Norton's
equivalent circuits. (1.5) COl
Define power factor. (1.5) COl

ifference?
do you mean by phase and phase di
What do Yy 15) CO!

T N



(¢) Classify the losses in transformer. (1.5) cO?2

® O inci
n what principle the synchronous generators operate?

(1.5) CO2

(8) What i i
t 1s the function of commutator in DC machines?

(1.5) CO2

(h) What is sinusoidal Pulse width modulation? %ﬂ
(1.5) CO2
(1) In what form is energy is stored in secondary battery.
(1.5) CO3
(j) What is the purpose of earthing? (1.5) CO3

PART-B

2. (2) Find the current throu gh R, resistance using Norton's

Theorem in figure 1. When R =16€2. (7) CO1
4 Q 1Q 4 -
;
¥ 2 A
32 vQ) 120 R,




(b) Find the current in each branch by using superposition "«

theorem in figure 2. (8) COI1
R=2Q
_r-/\/\/\/‘
+
E=6V §R2=3Q R3=4Q f>l=3A
= e
Figure 2

3. (a) Find the average value, rms value form factor and
peak factor in case of half wave rectifier. (4) COl
(b) A balanced delta connected load of (12+/9)XQ2 is
connected to 3-phase 400 V supply. Find (i) Line
current (ii) Power Factor (iii) Power drawn (iv)
Reactive volt-amperes (v) Total volt-amperes.
(5) CO1
(c) Explain working principle of autotransformer. What

are its advantages, disadvantages and applications
(6) CO2

e
==4. () Derive the response of R-L-C series circuit with

sinusoidal input. Also derive the condition for

resonance for the same. (6) CO1
(b) Describe the working principle of transformer, and
then derive the induced emf equation of a transformer.

Define the efficiency and also draw the expression for

maximum efficiency. (9) CO2

(P.T.O.



| (@)

(b)

(@)

(b)

(a)

(b)

- ot v

. of three phase
Explain the construction and worsing (7) CO2

induction motor. | o
What is an inverter? Give the industrial app N -

k : : ase
inverters. Describe the working of single p

forms.
: ‘ ith the help of voltage wave
bridge inverter wi p (8) CO2

each component jp brief,

Explain the Operation of nickel-iron batterjeg
its advantages anq disadvantages.




Sr.No0.001102
December 2023
B.Tech (AE/FAE) - 1 SEMESTER
Basic Electrical Engineering (EE-101C)
Time: 3 Hours Max. Marks:75
Instructions: . It is compulsory to answer all the questions (1.5 marks each) of Part -A in short
. Answer any four questions from Part -B in detail.

1

2

3. Different sub-parts of a question are to be attempted adfacent to each other.
4

. Any other specific instructions

Q1 (a) Define dependent voltage source and draw the voltage dependent voltage (1.5)

source,
(b) Discuss the Lenz's law. (1.5)
(c) Define coefficient of coupling in a magnetic circuit. | (1.5)
(d) State the application of superposition theorem. (1.5)
(e) Describe the Millman‘s theorems, (1.5)
(f) Define the term bandwidth and selectivity. (1.5)
(g) Differentiate between balanced and unbalanced load (1.5)
(h) Write the application of DC motor. (1.5)
(i) Define the efficiency. (1.5)
)] l\r’*.’riite the relation between line current and phase current in delta connected (1.5)°

oad.

PART -B

Q2 (a) State the faraday law of electromagnetic induction and explain the statically (7.5)
and dynamically induced emf with suitable example.

(b) State and explain the Maximum power transfer theorem. (7.5)
Q3 (a) Explain the Kirchoff s voltage and current law with some suitable example. (7.5)
(b) State and explain the reciprocity theorem with suitable example, (7.5)

Q4 (a) A resistance R is connected in series with a parallel circuit comprising two (7.5)
resistances of 12 Q and 8 respectively. The total power dissipated in the circuit is
70 W when the applied voltage is 20V, Calculate R,
(b) Find the current following through 1'Q resistance using Thevenin,s theorem in (7.5)
figure(1)

P.T.0.
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Figure (1)

Q5 (a) What is series resonance? Derive the expression for resonant frequency in R-L- (7.5)
C series circuit.
(b) Explain working of auto transformer. What are the advantages of auto (7.5)
transformer over two winding transformers? .

Q6 (a) A 3-phase, 400 V, 50 Hz a.c. supply is feeding a 3-phase delta-connected load with (7.5)
each phase having a resistance of 25 Q, an inductance of 0.15 H and a capacitor of
120 pF in series. Find line current, volt-amp, active power and reactive volt-amp.
(b) Explain the principle of operation and constructional features of synchronous (7.5)

generator.

Q7 (a) A resistance of 20 'Q and a coil of inductance 31-8 mH and negligible resistance are (7.5)
- connected in parallel across 230 V, 50 Hz supply. Find (i) the line current (ii) power
factor and power consumed by the circuit
(b) Write the name of starting method of Induction motor and explain any one (7.5)

with suitable circuit diagram

sk ok ok Rk g
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013102

December 2023
B.Tech. 1st SEMESTER
Basic Electrical Technology (ESC-101-A)

Time : 3 Hours] [Max. Marks : 75

Instructions :
1. It is compulsory to answer all the questions (1.5 marks

each) of Part-A in short.
2. Answer any four questions from Part-B in detail.
3.  Different sub-parts of a question are to be attempted

adjacent to each other.
4. Assume data if missing.

PART-A

1. (a) Differentiate independent 'and dependent sources.
COl1 (1.5

(b) What are the limitations of Ohm's law? COl1 (1.5)
(c) Define unilateral and bilateral circuits. COl1 (1.5)
(d) Define resonance in series RLC circuit. CO2 (1.5)
(e) Add V= (-10 +j 50) volts to V, = (30 + j 20) volts

and express the result in polar form. CO2 (1.5)
(f) What are the advantages of a three-phase AC system
over single-phase? CO2 (1.5)

(g) What are the applications of auto-transformers?
CO2 (1.5)
013102/1,560/111/333 W IP.1T.0.
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(h)  Why brushes are made of carbon in a DC machine? 3. (a) Find the average and effective values of the sinusoidal

€03 (1.5) waveform shown in Figure. The maximum value is
(i) What is the function of a fuse in electrical installation? 100 V. CO2 (7.5)
C04 (1.5)
(j)  Why earthing is necessary for electrical installations?
CO3 (1.5)

PART-B

2. (a) Using node analysis determine the current in each
resistor for the given circuilt. COo1 (7.5

(b) A 230V, 50 Hz a.c. supply is applied to a coil of 0.06
H inductance and 6-ohm resistance connected in series
with a 6.8 |iF capacitor. Calculate (i) impedance (ii)
current (iii) phase angle between current and voltage
(iv) power factor and (v) power consumed.

C02 (7.5)

4. (a) Derive the relationship between line and phzse voltage

and line and phase current for a star-connected three-

— ) . phasc system with suitable connection and phasor

(b) In the circuit :ahovm in the figure, find the current in diagrams. CO2 (7.5)
2€) resistor using the principle of superposition. )

CO1 (7.5) (b) The power input to a 400 V, 3-phase, 50 Hz induction

’ molor is measured by the two-wattmeter method. The

,\/\/ readings of the two wattmeters are 40 kW and -10 kW.

Calculate (i) the input power (ii) the power factor and
20 (iii) line current. CO2 (7.5)

I

Al

60 _ S. (a) Define the term magnetic circuit. What are the

similarities and dissimilarilies between magnetic and
clectric circuits? CO3 (7.9

013102/1,560/111/333 2 013102/1,560/111/333 3 [P.T.O.
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(b) Explain the working principle of a transformer. What
are the properties of an ideal transformer? Draw and
explain the phasor diagram of the single-phase
transformer at no load condition. CO3 (7.5)

6. (a) Why is a synchronous motor not self-starting? What

are the starting methods of synchronous motor?
CO3 (7.5)

(b) Explain the construction and working of the miniature

circuit breaker (MCB) with suitable diagram.
CO4 (7.5)

7. (a) Define the term power factor. What are the effects of
the low power factor? What are the methods of power
factor improvemeént? CO4 (7.5)

(b) Define the maximum power transfer theorem. Derive

the condition for maximum power transfer.
CO1 (7.5)

013102/1,560/111/333 4

—

(% Scanned with OKEN Scanner



i’k
N

/ RO NG ostasssionsicssosins

Total Pages : 03

007201
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B.Tech. (EL/ECE/ENC/EEIOT) (Second Semester)
Basic Electrical Technology (ESC-101-A)

Time : 3 Hours] | [Maximum Marks : 75

Note : It is compulsory to answer all-the questions
(1.5 marks each) of Part A in short. Answer
any four questions from Part' B in-detail.
Different sub-parts of a question are to be
attempted adjacent to each other. |

 PartA

1. (a) Define Superposition Theorem. . 15

(b). Write the formula for star to delta and delta
to star conversion. - . eyt LS

(c) | Differentiate between instantaneous and RMS
value of any 51gnal | 1.5

(d) Why efficiency of transformer is hlgh than
machine 7 gt " | 1.5

(e) Write the formula for Synchronous speed.

| &

) Why. rotor speed is less that synchronous

- speed ? . B 1.5
(3-w124.0$/13)c-007201 ; , P.T.O.
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[ o2

3.

(g) Write few examples of reactive loads, 1'5 \:p

(h) Define Switchgear. 15
(i) How many winding are there in Smgle'])hase
auto transformer ? 1.5

(i)  Write few examples of capacitive loads, 1.5

Part B
(a) State the maximum power transfer theorem
and explain its importance. 5
(b) For the network shown below find the
current in 24 kQ resistance : 10
6.6 kQ2
AMAN—
| 2.4kQ
16D Foawa 2450
3 T 120 V
(a) What do you mean by Power factor of a
network ? Explain it in different terms. 5
(b) The two clement series circuit is
connected across an A.C. source of
o = 20042 sin (314¢ + 20°) volt and the
current flows through the circuit is
i = 1082 cos (314t — 20°). Determine the
parameters of the circuit. 10
C-007201 2
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e

Why 18 Farthing required ? What are vari
o ay dl E (,ug

(o S
\ ype of carthings used for earthing of
puildings 9 Txplain any one. J 0"
) pescribe the l'gﬂlowing in brief :
Fuses, MCB; EFLCB, MCCB. 5

. () Define Transformet. Describe the applications

of transformers. g
b) A single-phase 50 Hz transformer has rating

(b)
of 80 kVA and voltage ratio of 3200/400

volt. It is known that there are 11 turns o0
the secondary winding. Calculate number of

primary turns, full load primary current and
mutual flux in the core.

maximum value of
10

6. (a) Describe the method of measurement Of
3-phase power by 2 wattmeter method.

() A balanced star connected load of (8 + 6))
‘;hm per phase is connected to 2 3—phase,

30V, 50 Hz supply. Find the qurrent and

Power factor, :

7. (a) Descri W |
ib

DC ¢ the construction and working of
‘Mmachine,. b

(b) Describe ' p

‘ t |

he maguetic locking principle of

synchronous machipe o

. 5

3-M24-03/14) C-007201 ~ 3
| g 3 _ 1,350
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1 '  SREESLAE G o AN AY Sessionl 11
‘ ' o 2 © BiTech/1l SEMESTER
! B ;Basic Electrieal T cchinology (l' CE, EEI1O" l,glﬂf_) ; R
{ e « = = 0 %
Time: 3 [lours Max. Maris:30'
1. It Is compulsory to answer all the questions (2 frl'ﬂ!'ﬂ C'f-'C"U of Part -4 NS he, ’ |
-pin deial |

tions from Part
estion are

nstrytions:
nt (o cach other

Answer any two quces|

3. Different sub-parts of a que. 1o b2 ';:',rrirmprm.' adjace

7

PART -A '
x ' A

Half power. Bandwidth fora serics Resonatidg direnit. ()

Q1 (a) What do you a.nnn..rsl'md by
), W hy core of the tmnsi‘ormer is lummdcd" o~ )
o ' '
‘(c Wule thc advantnges of faTirce phisse AC circuit overa single phasc ACcircuit. _ (2)
g 4 td)‘-whnth the application of 2 mr.lilt.l A C circuit. (2)
@

ic device? .

";:"1 fie transformer is called a stat

_ : e “"‘mn'r -
' Q2 (a) Describe the principle of opéralion of a single phase transformer L;si};g.-s‘ﬁﬁﬁb:c 9)

diagram,
(b) Draw the phasor diagram of a single phase transformer on load condition for (%)

inductive lead.”

Descri 5 i
escribe the condition of Parallel resonance using appropriate circuit diagrarm ard (5)

waveforms,
A series R- ; ~
micro ﬁmdS::Icr;u" COHSISIS of a resistance of 110 ohms and a capacitance ofi50  (5)
angl+ and power I!" ::fglc(d ;!C;Dss 220 V,50Hz mains, calculate (i) Impedance, phase
. actor (11) the
-nul-mce current in the circuit. (lll) Voltage. auross resistance
\

v

. Qs (a) Exp\mn \thv 3
k\ Q circuit. % !
(b) l[':leS:::d 'Flf:m\cum to a3l
c line current g upply SO

. i - 5 prises of thresy
respectively. Find the line ang pi:;:; V'g{:c KVA a d? KW lnputs

nge um:l K_'VAR in

put.:

,_-..,.,,"x

¢
power measurement in a three phase AC

e
) NTERR

¢ and Technology

Jniversity of Scncnc

13c1mrtmcnl ol‘ Mathcnmhcs
“docond Sessional Test - Sepjember 2022

Subject: Mathematics I (BSCI03E) ‘ i 4

Semester: 1%

! Cdurse: B. Tech (Civil)
Maximum mgrks: 15

Time nlloltjd: 90 minutes

~ Attempt all questions:
Each question carry equal marks.

1. Solve y"-s y'+6y=e4x
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J. C. Bose University of

Scssiuuul-l" (B-Teeh 2" Semester Civil)

BA
Time: 1:30 hrs

SIC ELECTRICAL TECHNOLOGY (ESC 101A)
M. Marks: 15

Science & Teehnology, YMCA Faridabad

Notc:ll’art _A is compulsory. Atlcmptany two questions from part-j3

Rt Part-A
Q.l.a) Disting

uish between bilateral and unilateral networks, (N

b) State applications of maximum power transfer theorem? (1 )

¢) Whatare the limitations of ohm’s law? (1)
d) Define dependent and independent sources, (1)
e) State superposition theorem. (1)

. _ ] Part-B
Q.2.) Determine current in each branch using nodal analysis. (5)
it A B C
=WW=——~NA\/—9
| 52 J 49 =
) : tQ

. ‘G‘)ngéa 200 %

q

Q.3) State an
Q4) Find the

terminal ‘ab’. (3)-
29

.—f——-—llll-;;; —

5V

o

" ’
B.toch First semastar ECE

Note : Attempt any four questions. Each question carrles 10 marks
Time : 2hrs MM:40

1.
Is Inclined at 45 degree to the HP. Draw the projections of line.

2. Agylinder with a 50 mm base diameter and a 65mm long has generator
at 45 degree to HP, Draw Its projectlons.,

3. Draw the orthographic projections of the figure given below in first angle projections.

.

4. Draw the isometric projections of the figure given below

A 70 mm long line PQ has an end P at 20 mm above the HP and 30 mm In frant of the V7. The line

CAASATY]

d explain Thevenin’s theorem with suitable example.(3)
Thevenin and Norton equivalents of the given circuit ai

in the VP and is inclined

o
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August/September 2022 _ f'
B.Tech - )| SEMESTER

Basic Electrical Technology (ESC-101-A) ,
Time: 3 Hourg ' - Max. Marks:
ll"l.l‘lnl(‘tinm: LIt ts'cnmpulsmy to answer all the questions ( I.S.rrmrks cach) of Part A in short.
1 Answer any four questions from Part,-Bin detall. . yrm
A Different sub-parts of a question are to be attempted adjacent (o each other.

"\ Any other specific instructions

PART -A
(5)Icol]

Q1 (a) Enumentevariouslimitations of ohms law. .
ge (I.SJ[COI]

(b) ConveniA source with its parallel resistance of 150 into its equivalent volta

source. -

(€) Differentate between active and passive components, . [1‘5}[(:0 1]

(d) Define dynamicimpedance. Also write its unit, (1.5)[C02]

(e) Explain v;i-ty'a series resonance is called voltage resonance. (1.5)[C02]

() List various applications of autotransformer. (1.5)[CO3]

(8) 'n case of power measurement by two-wattmeter method for 3-phase balanced load, (1.5)[CO2] -
under w.hat conditions: the one wattmeter will give zero reading and whole of the 3" 4
power will be measured by the other wattmeter. Jyialigh’ o5 3 i

(h) List various ml'lh‘:,;d.x. of siar-tillg a srngle-’flhanu ‘I‘ndmluul motar. i 3&15]{%03?"‘%%

—_— (i) Whatis the function of commutator in dc machines? -(1.5)[C03]
(i) Why earthing is provided? ('1 5)[C04]
PART -B
Q2 (@) Determine iy, i, and j; USilﬁ Nodal analysis for g given circuit shOWn in fig 1 (8)[co1]

17/31

(i
rton's theorem, Find the curren Fl%..\.
p) state Norton’s theorem. Find t e current through 109 by using N bl
) agiveacircuit shown in Fig.2. B U"QNSihgeg-em for (7con]

Q3
(a) Find the 4yer. 0™ o 1 (5)1c02
83 N CTABE and effective values ol voltage for ginusoidal wé
?.o§.: -
Q= '
S |/ 20 ﬁ% ,'5 .
° ¢ >0

f ] )
(b) Show that 3 o by 90° Also show (5)[COZ]
M a purely inductive circuit current lags the yoltage

that th
e o
(©) Drayw reg\-’emgL power consumed by it is always zero. ) (5)[C0Z]
onance curve. Also define selectivity and Quality factor:

ié-phase system (8)[C02)

- meas tint
r measuremen jered and power

Q4 (a) Dj
isc
uss é\vo-wattmeter method for powe I=
g balanced load. Derive the expression for the power de

feedin
factor.

(b) A balanceq three-phase star load impedance of (5+i10) ohms per phase and is (7)(CO2]

supplied from a balanc .phase . Jvv, Calculite the values flor
balanced three-phase 400V, 50Hz ac supply- L=~ e (v total

(% Scanned with OKEN Scanner



J.C. Bose University of Science ang (echnology, YMCA, m.ulancaa
B. Tech 2" semester Civil Engineering
Sessional 2™ (Basic Electrical Technology)
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Note: - attempt any three. ’

QI. A three phase star connected load consists of three identical inductive coils of resistance
2SISlance

50Q2 and inductance 0.3H. The supply voltage is 415V, 30 Hz. Calculate, (i) phase current, (ii)
line current, (iii) power factor, and (iv) Total power consumed. (5)

Q2. Draw and explain the two wattmeter method of power measurement in a three phase circuit.

)

Q3. Explain working of auto transformer. What are the advantages of auto transformer over two
winding transformer? (5)

Q4. A coil in parallel with a 200pF is connected across a 200V ply. The coil takeg 8A
"a loss in the coil is 960W.Calculate the following- (i) The resistance of the coil, (ii) The -
—

ictance of the coil, and (iii) Power Factor of the entire circuit. (5) — —
.Il\\\\\\\l\\ll. —~—— — m
hw.v

w2




Sessional-1 (Begen £ Seniestor BIECte
BASIC BLECTRICAL THC! 71O (¥

‘jme: 1:30 hrs - -
. S
Yote: Part-A Is compulsory. Atempt any ¢ uvstions I'romlg.‘i\ﬁ a
¢ L, —/-_ £ "
e il T L
o - Part-A Wi, ey IR T e R
?gl“f Define Cycle, Ti: iy FrEQUENCY and Phase difference in ﬂl,lel'ﬂa_“,ﬂﬂ guantitys (’) k!
| .aiigﬁ:;llmpudaucc triangle and Power factor? hedse ({) '
_ ition of maximum power regarding Maximum power transfer theore o (1)
™) What is the difference between active and passive clements & ideal current and ideal 8]
voltage source:?
£) Define current divisioy rule and voltage division rule with examples. oA (1)
1 -y _'.L |V N P bty
Part-B p T AL
(3) - 18

: :- r _.&-h ',.
«Q.2) Derive RMS value (1) and Average value (1,,) for Ful and Half Sinﬁ_smc!nir.vnvcs. ‘
(flowing through 10 (°)

Q.3) Find Thevenin and Norton models from Fig. | and hence ﬁ_nd currcr:

_ Q resistor. -
: i \ G-I -
g 1
\ -+ ’ = |lo{1—
(N .
e o e @Valueof @)
Q.d) From Fig. 2, find: (1) R, such that maximun) power will be tr.ansfcm.dl to R y
this maximum power, (3) Power supplicd by source under this condition 8% ) Ty, .
maximum efficiency. \
sh oV
* = 3
2N . \'.”::;r‘:l-
- o
_— - ) -
lOS)"__ oV S
Q- S) t‘-‘.’." '] ;u“‘l"‘d 3 35t ‘.‘, l‘ l‘-?'!' 2 . ; 1
efine Superposition Thaorem. Using Superposition Theorens find “17in Fig.3. )
) !

NE e TN |
JTO ] ¥

oVl .

aT E-r' §Cn_ ' :;. (so . k
(20 W 1 T - }‘;{' ft X,
-n-n,____.e o . . \
- '-_'“'.“'f ] l
L T
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Descriptive Questions

Sr. No. Question Unit
1. Demonstrate Superposition, Thevenin and Nortons,
. 1

Maximum Power Transfer Theorem

2. Explain Ohm’s law and write the properties of 1
resistance (limitation)

3. State and explain KVL, KCL With Example 1

4. Explain Nodal And mesh analysis 1

5. Define Average Value, RMS Value, Form Factor and )
Peak Factor

6. Classify the types of AC Waveform. 2

7. Explain why transformer rating in KVA but not KW. 4

8. Define efficiency and regulation of a transformer. 4

9. Write the principle of a Transformer and define turns 4
ratio.

10. Classify the types of losses in a transformer. 4

11. Define ideal, practical and auto transformer. 4

12. Explain the construction of a single phase transformer. 4

13. Discuss in the detail the difference between the core 4
type and shell type transformer.

14. Derive emf equation of a Transformer. 4

15. Define slip of induction motor. 5

16. How can the direction of three phase induction motor 5
be reversed.

17. Why single phase induction motor are not self starting. 5

18 Draw torque slip characteristic's of induction motor. 5

19. Explain the construction, working and principle of 3 5
phase induction motor.

20 Explain the construction, working and principle of DC 5
Machines.

21 Explain the construction, working and principle of DC 5
Generator.

22 List the various losses that take place in induction 5
motor.

23 Explain the causes and effects of low power factor. 6

24 Define MCB, MCCB and ELCB. 6

25 Define fuse and its types. 6

26 Explain earthing and its importance. 6

27 Types of Earthing. 6

28 Difference Between phase and line voltages in three 3
phase system

29 Define the terms phase sequence. 3

30 Explain single and two wattmeter method of power
measurement in three phase AC system at balanced 3
load. What are the effects of power factor on
wattmeter reading.

31 Explain the advantages of three phase system. 3

32 What do you understand by active and passive 1
elements, give examples.

33 What do you understand by unilateral and 1
bilateral elements, ive examples.

34 Derive expression of resonance frequency for )

series R-L-C Circuit.




35

Explain power factor. What are the causes of low
power factor. Explain methods of power factor
improvements

36

Derive the relation between line current & phase
current in case of three phase delta connected
balanced load.

37

Give the advantage and disadvantage of three
phase system.




