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Preface

Staff Selection Commission-Junior Engineer has always been preferred by Engineers
due to job stability. SSC-Junior Engineer examination is conducted every year. MADE
EASY team has deeply analyzed the previous exam papers and observed that a good

percentage of questions are repetitive in nature, therefore it is advisable to solve

previous years papers before a candidate takes the exam.

B. Singh (Ex. IES)

The SSC JE exam is conducted in two stages as shown in table given below.

Papers Subject Maximum Marks | Duration
Stage 1: (i) General Intelligence & Reasoning 50 Marks 2 hours
Paper-1: Objective type

(i) General Awareness 50 Marks

(iii) General Engineering : Electrical 100 Marks
Stage 2: General Engineering : Electrical 300 Marks 2 hours

Paper-Il : Objective Type

Note: In Paper-l, every question carry one mark and there is negative marking of % marks for every wrong answer.
Candidates shortlisted in Stage 1 are called for Stage 2. On the basis of combined score in Stage 1 and Stage 2, final

merit list gets prepared.

MADE EASY has taken due care to provide complete solution with accuracy. Apart from Staff Selection Commission-Junior

Engineer, this book is also useful for Public Sector Examinations and other competitive examinations for engineering graduates.

I have true desire to serve student community by providing good source of study and quality guidance. Any suggestion

from the readers for improvement of this book is most welcome.

B. Singh (Ex. IES)

Chairman and Managing Director

MADE EASY Group



Syllabus of Engineering Subjects

(For both Objective and Conventional Type Papers)
Electrical Engineering

Basic concepts: Concepts of resistance, inductance, capacitance, and various factors affecting them. Concepts
of current, voltage, power, energy and their units.

Circuit law: Kirchhoff’s law, Simple Circuit solution using network theorems.

Magnetic Circuit: Concepts of flux, mmf, reluctance, Different kinds of magnetic materials, Magnetic calculations
for conductors of different configuration e.g. straight, circular, solenoidal, etc. Electromagnetic induction, self
and mutual induction.

AC Fundamentals: Instantaneous, peak, R.M.S. and average values of alternating waves, Representation of
sinusoidal wave form, simple series and parallel AC Circuits consisting of R, L and C, Resonance, Tank Circuit.
Poly Phase system — star and delta connection, 3-phase power, DC and sinusoidal response of R-Land R-C circuit.
Measurement and Measuring Instruments: Measurement of power (1 phase and 3-phase, both active and
re-active) and energy, 2 wattmeter method of 3-phase power measurement. Measurement of frequency and
phase angle. Ammeter and voltmeter (both moving oil and moving iron type), extension of range wattmeter,
Multimeters, Megger, Energy meter AC Bridges. Use of CRO, Signal Generator, CT, PT and their uses. Earth fault
detection.

Electrical Machines: (a) D.C. Machine - Construction, Basic Principles of D.C. motors and generators, their
characteristics, speed control and starting of D.C. Motors. Method of braking motor, Losses and efficiency of
D.C. Machines. (b) 1 phase and 3 phase transformers — Construction, Principles of operation, equivalent circuit,
voltage regulation, O.C. and S.C. Tests, Losses and efficiency. Effect of voltage, frequency and wave form on
losses. Parallel operation of 1 phase /3 phase transformers. Auto transformers. (c) 3 phase induction motors,
rotating magnetic field, principle of operation, equivalent circuit, torque-speed characteristics, starting and
speed control of 3 phase induction motors. Methods of braking, effect of voltage and frequency variation on
torque speed characteristics. Fractional Kilowatt Motors and Single Phase Induction Motors: Characteristics
and applications.

Synchronous Machines: Generation of 3-phase e.m.f. armature reaction, voltage regulation, parallel operation
of two alternators, synchronizing, control of active and reactive power. Starting and applications of synchronous
motors.

Generation, Transmission and Distribution: Different types of power stations, Load factor, diversity factor,
demand factor, cost of generation, inter-connection of power stations. Power factorimprovement, various types
of tariffs, types of faults, short circuit current for symmetrical faults. Switchgears - rating of circuit breakers,
Principles of arc extinction by oil and air, H.R.C. Fuses, Protection against earth leakage/over current, etc.
Buchholtz relay, Merz-Price system of protection of generators & transformers, protection of feeders and bus
bars. Lightning arresters, various transmission and distribution system, comparison of conductor materials,
efficiency of different system. Cable - Different type of cables, cable rating and derating factor.

Estimation and Costing: Estimation of lighting scheme, electric installation of machines and relevant IE rules.
Earthing practices and IE Rules.

Utilization of Electrical Energy: lllumination, Electric heating, Electric welding, Electroplating, Electric drives
and motors.

Basic Electronics: Working of various electronic devices e.g. P N Junction diodes, Transistors (NPN and PNP
type), BJT and JFET. Simple circuits using these devices.
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CHAPTER

A circuit component that opposes the change
in circuit voltage is
(a) resistance
(c) inductance

(b) capacitance
(d) all the above
[SSC-JE : 2008]

Two heaters rated at 1000 W, 250 V each are
connected in series across a 250 V, 50 Hz AC
mains. The total power drawn from the supply
would be

(a) 1000 watts
(c) 250 watts

(b) 500 watts
(d) 2000 watts
[SSC-JE : 2008]

Specific resistance of a conductor depends
upon
(a) dimension of the conductor
(b) composition of conductor material
(c) resistance of the conductor
(d) both (a) and (b)
[SSC-JE : 2009]

A wire has aresistance 10 Q . It is stretched by
one-tenth of the original length. Then its
resistance will be
(a) 10 Q

(c)9Q

(b) 121Q
d) 11Q
[SSC-JE : 2010]

The ratio of resistances of a 100 W, 220 V lamp
to that of a 100 W, 110 V lamp will be equal to

(a) 4 (b) 2
1 1
(c) > (d) 2

[SSC-JE : 2010]

If four 10 uF capacitors are connected in parallel
the net capacitance is
(a) 25 uF (b) 40 uF
(c) 20 uF (d) 115uF
[SSC-JE : 2010]

Electric Circuits and

1.7

1.8

1.9

Magnetic Circuits

Three resistances 5 Q each are connected in
star. Values of equivalent delta resistances are
(a) 1.5 Qeach (b) 2.5Q each
(c) 5/3 Q each (d) 15 Qeach

[SSC-JE : 2012]

Match the items given in List-1 and those in
List-11 (Temperature coefficient of Resistance).
Select your answer using codes given in the lists:

List-I List-11
a) Aluminium P. Negligibly small
b) Manganin Q. Positive
c) Carbon R. Negative

(a)
(b)
(c)
(a)a— R b—->Q c—P
(b)a—->Q b—-Pc—R
(c)a— P b—Q c—R
(da—-Rb—>Pc—Q

[SSC-JE : 2012]

The resistance of insulation, in general, ______

with temperature rise.

(a) decreases (b) increases rapidly

(c) increases slowly (d) does not change
[SSC-JE : 2012]

Which of the following materials possesses the
least resistivity?
(a) Iron

(c) Aluminium

(b) Manganin
(d) Copper
[SSC-JE : 2012]

The wires A and B of the same material but of
different lengths L and 2L have the radius rand
2r respectively. The ratio of specific resistance
will be

(a)1:4 (b) 1:8
(c)1:1 (d) 1:2

[SSC-JE : 2012]
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1.12 The equivalent resistance between terminals 1.15 A 20 micro farad capacitor is connected across
Xand Y of the network shown is an ideal voltage source. The current in the
50 15 Q capacitor
AV‘V‘V‘V AVAVAVAV . . . .
(a) will be very high at first, then exponentially
X o—| EE R oy decay and at steady state will become zero.
T (b) none of these are true.
MWW MWW (c) will be zero at first, then exponentially rise.
100 s0@Q (d) will be very high at first, then exponentially
100
(a) 8 Q (b) —Q decay.
3 [SSC-JE : 2012]
40 20
(©) ?Q (d) EQ 1.16 Three 3 uF capacitor are in series. A 6 uF
[SSC-JE : 2012] capacitor is in parallel with this series
1.13 A 10pF and a 20 pF capacitor are in series. The arranbgem‘ent.. The equivalent capacitance of this
combination is supplied at 150 V from a combination is
sinusoidal voltage source. The voltage across (@) 7 uF (b) 15uF
the 20 pF capacitor is then (c) 3.6 uF (d) 1uF
(a) 75V (b) 125V [SSC-JE : 2013]
(c) 100V (d) SO0V 1.17 In the circuit, V is the input voltage applied
[SSC-JE : 2012] _
across the capacitor of 2 F. Current through the
1.14 The wave shape of current flowing through an capacitor is

inductor is

t

The wave shape of voltage drop (v) across the
inductor is

v
V ________
(b)
0 T t
v
V ___________
c
()o T !
v
v
d
()o Lt

[SSC-JE : 2012]

[SSC-JE : 2013]
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1.18

1.20

1.21

1.22

1.23

1.24

Ampere-second is the unit of
(a) emf (b) power
(c) electriccharge (d) energy
[SSC-JE : 2013]

Three inductors each of 60 mH are connected
in delta. The value of inductance of each arm of
the equivalent star connection is
(a) 10 mH (b) 15 mH
(c) 20 mH (d) 30 mH

[SSC-JE : 2013]

Two 2000 Q, 2 watt resistors are connected in
parallel. Their combined resistance value and
wattage rating are
(a) 1000 Q, 2 watt
(c) 2000 Q, 4 watt

(b) 1000 Q, 4 watt
(d) 2000 Q, 2 watt
[SSC-JE : 2013]

We have three resistances each of value 1 Q,
2 Qand 3 Q. If allthe three resistances are to be
connected in a circuit, how many different values
of equivalent resistance are possible?
(a) Five (b) Six
(c) Seven (d) Eight

[SSC-JE : 2013]

An electric heater draws 1000 watts from a 250 V
source. The power drawn from a 200 V source
is

(a) 80O W
(c) 1000 W

(b) 640 W
(d) 1562.5W
[SSC-JE : 2013]

The material to be used to manufacture a

standard resistor should be of

(a) low resistivity.

(b) high resistivity and low temperature

coefficient.

(c) high temperature coefficient.

(d) low resistivity and high temperature.
[SSC-JE : 2014 (FN)]

Four resistance 2 Q, 4 Q, 5 Q, 20 Q are
connected in parallel. Their combined resistance
is

(a) 1Q
(c)4Q

(b) 2Q
(d) 50
[SSC-JE : 2014 (FN)]

1.25

1.26

1.27

1.28

1.29

A 200 W, 200 V bulb and a 100 W, 200 V bulb
are connected in series and the voltage of 400 V
is applied across the series connected bulbs.
Under this condition
(a) 100 W bulb will be brighter than 200 W bulb.
(b) 200 W bulb will be brighter than 100 W bulb.
(c) Both the bulbs will have equal brightness.
(d) Both the bulbs will be darker than when they
are connected across rated voltage.
[SSC-JE : 2014 (FN)]

In the network shown, if one of the 4 Q
resistances is disconnected, when the circuit is
active, the current flowing now will

4Q
Q A 2Q
A

AA
vy

> O)

AA
vy

<
<

AA
VVVy
4Q

It
24V

a) increase very much
b) decrease
)

)

C) be zero
d) increase very slightly
[SSC-JE : 2014 (FN)]

(
(
(
(

Which of the following is nonlinear circuit
parameter?
(a) Transistor
(c) Condenser

(b) Inductance
(d) Wire wound resistor
[SSC-JE : 2014 (AN)]

Two wires A and B have the same cross-section

and are made of the same material. R, = 600 Q

and Ag=100Q. The number of times A is longer

than B is:

(a) 5

(c) 2
[SSC-JE : 2014 (AN)]

Two 100 W, 200 V lamps are connected in series
across a 200 V supply. The total power
consumed by each lamp in watts will be
(a) 200 (b) 25
(c) 50 (d) 100

[SSC-JE : 2014 (AN)]
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1.30 A terminal where three or more branches meet (a) 18 Q (b) 30Q
is known as: (c) 45 Q (d) 68Q
(a) mesh (b) node [SSC-JE : 2014 (FN)]
(c) terminus (d) loop
[SSC-JE : 2014 (AN)] 1.36 The R, for the circuit shown in figure is
1.31 Total capacitance between the point L and Min o A‘},ﬁ Alﬂ
. . vvvy yvvy
figure is .0
2uF  2uF _ 2uF R b= =
R | N\ = R T 4 e C I S50
L - 260 =30
o—A
1 “F VVVY
||1 -
"1 . (a) 14.4Q (b) 1457 Q
IMI (c) 1527 Q (d) 15.88Q
(a) 4.05 uF (b) 145uF [SSC-JE : 2014 (FN)]
(c) 1.85uF (d) 2.05uF 1.37 A circuit has inductance of 2 H. If the circuit
[SSC-JE : 2014 (AN)] current changes at the rate of 10 A/sec, then
1.32 Three resistors, each of ‘A" Q are connected in self-induced emfis
star. What is the value of equivalent delta (a) 5V (b) 0.2V
connected resistors? (c) 20V (d) 10V
o [SSC-JE : 2014 (FN)]
—Q
(a) 3R Q (b) 2 1.88 The reactance of 1 farad capacitance when
5RO q EQ connected to a DC circuit is
() @ 3 (a) infinite (b) 10
[SSC-JE : 2014 (AN)] (c)0.5Q (d) zero ohms
1.83 Two electric bulbs have tungsten filament of [SSC-JE : 2014 (FN)]
same thickness. If one of them gives 60 W, and 1.39 A capacitor with no initial charge at t = « acts:
the other gives 100 W, then (a) Open - Circuit ~ (b) Voltage Source
(a) 60 W and 100 W lamp filaments have equal (c) Current Source (d) Short - Circuit
length. [SSC-JE : 2014 (AN)]
(b) 60 W lamp filament has shorter length.
(c) 100 W lamp filament has longer length. 1.40 Acurrentof 5mA flows in a resistance less choke
(d) 0 W lamp filament has longer length. from a 200 V alternating source. The energy
[SSC-JE : 2014 (AN)] consumed in the choke is
(a)0J (b) 444
1.34 Anideal voltage source should have (c) 500 J (d) 1000 J
(a) infinite source resistance [SSC - 2014 (FN)]
(b) large value of emf
(c) small value of emf 1.41 The voltage across 5 H inductor is
(d) zero source resistance 5
[SSC-JE : 2014 (AN)] u) = {300 >0
0, t<0
1.35 Find R, for the circuit shown in figure.

Find the energy stored at =5 s.
Assume zero initial current.
(a) 312.5 kJ (b) 0.625kJ
(c) 3.125 kJ (d) 156.25kJ
[SSC-JE : 2014 (AN)]
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m Electric Circuits and Magnetic Circuits

1. Basics
1.1 (b) 1.2 (b) 1.3 (b) 1.4 (b) 1.5 (a) 1.6 (b) 1.7 (d) 1.8 (b)
1.9 (a) 1.10 (d) 1.11 (c) 1.12 (c) 1.13 (d) 1.14 (d) 1.15 (a) 1.16 (a)
117  (d) 1.18 (c) 1.19 (c) 1.20 (b) 1.21 (d) 1.22 (b) 1.23 (b) 1.24 (a)
1.25 (a) 1.26 (b) 1.27 (a) 1.28 (b) 1.29 (b) 1.30 (b) 1.31 (d) 1.32 (a)
1.33 (d) 1.34 (d) 1.35 (a) 1.36 (a) 1.37 (c) 1.38 (a) 1.39 (a) 1.40 (a)
1.41  (d) 1.42 (c) 1.43 (d) 1.44 (b) 1.45 (d) 1.46 (b) 1.47 (b) 1.48 (c)
1.49 (a) 1.50 (b) 1.51 (b) 1.52 (c) 1.53 (b) 1.54 (d) 1.55 (a) 1.56 (b)
1.57 (b) 1.58 (c) 1.59 (d) 1.60 (c) 1.61 (a) 1.62 (b) 1.63 (a) 1.64 (c)
1.65 (c) 1.66 (d) 1.67 (d) 1.68 (b) 1.69 (a) 1.70 (b) 1.71 (c) 1.72 (c)
1.73 (b) 1.74 (b) 1.75 (a) 1.76 (c) 1.77 (d) 1.78 (a) 1.79 (b) 1.80 (b)
1.81 (c) 1.82 (d) 1.83 (d) 1.84 (a) 1.85 (a) 1.86 (c) 1.87 (d) 1.88 (d)
1.89 (d) 1.90 (d) 1.91 (d) 1.92 (a) 1.93 (c) 1.94 (b) 1.95 (c) 1.96 (b)
1.97 (d) 1.98 (a) 1.99 (a) 1.100 (c) 1.101 (a) 1.102 (b) 1.103 (c) 1.104 (d)
1.105 (a) 1.106 (d) 1.107 (b) 1.108 (a) 1.109 (a) 1.110 (c¢) 1.111 (d) 1.112 (b)
1.113 (b) 1.114 (d) 1.115 (c) 1.116 (c) 1.117 (a) 1.118 (c) 1.119 (a) 1.120 (d)
1.121 (d) 1.122 (a) 1.128 (b) 1.124 (a) 1.125 (a) 1.126 (b) 1.127 (d) 1.128 (a)
1.129 (b) 1.130 (b) 1.131 (d) 1.132 (a) 1.133 (c) 1.134 (a) 1.135 (b) 1.136 (a)
1.137 (%) 1.138 (a) 1.139 (c) 1.140 (c) 1.141 (a) 1.142 (c) 1.143 (a) 1.144 (c)
1.145 (d) 1.146 (a) 1.147 (a) 1.148 (a) 1.149 (c) 1.150 (a) 1.151 (b) 1.152 (a)
1.153 (c) 1.154 (d) 1.155 (d) 1.156 (c) 1.157 (c) 1.158 (b) 1.159 (a) 1.160 (a)
1.161 (a) 1.162 (b) 1.163 (d) 1.164 (c) 1.165 (%) 1.166 (a) 1.167 (c) 1.168 (d)
1.169 (a) 1.170 (c) 1.171 (d) 1.172 (a) 1.173 (c) 1.174 (d) 1.175 (c) 1.176 (c)
1.177 (b) 1.178 (d) 1.179 (a) 1.180 (b) 1.181 (a) 1.182 (b) 1.183 (d) 1.184 (c)
1.185 (c) 1.186 (a) 1.187 (a) 1.188 (a) 1.189 (a) 1.190 (b) 1.191 (b) 1.192 (b)
1.193 (d) 1.194 (c) 1.195 (b) 1.196 (c) 1.197 (d) 1.198 (b) 1.199 (d) 1.200 (a)
1.201 (d) 1.202 (a) 1.203 (b) 1.204 (c) 1.205 (b) 1.206 (c) 1.207 (b) 1.208 (a)
1.209 (b) 1.210 (c) 1.211 (d) 1.212 (a) 1.213 (c) 1.214 (b) 1.215 (d) 1.216 (b)
1.217 (d) 1.218 (c) 1.219 (c) 1.220 (a) 1.221 (a) 1.222 (d) 1.223 (c) 1.224 (b)
1.225 (a) 1.226 (d) 1.227 (b) 1.228 (b) 1.229 (c) 1.230 (b) 1.231 (c) 1.232 (b)
1.233 (b) 1.234 (c) 1.235 (d) 1.236 (d) 1.237 (a) 1.238 (c) 1.239 (a) 1.240 (b)
1.241 (c) 1.242 (b) 1.243 (d) 1.244 (c) 1.245 (d) 1.246 (a) 1.247 (b) 1.248 (c)
1.249 (b) 1.250 (c) 1.251 (d) 1.252 (c) 1.253 (b) 1.254 (b) 1.255 (b) 1.256 (d)
1.257 (c) 1.258 (a) 1.259 (a) 1.260 (a) 1.261 (d) 1.262 (d) 1.263 (b) 1.264 (c)
1.265 (a) 1.266 (b) 1.267 (d) 1.268 (c) 1.269 (d) 1.270 (b) 1.271 (c) 1.272 (d)
1.273 (c) 1.274 (b) 1.275 (b) 1.276 (c) 1.277 (a) 1.278 (d) 1.279 (c) 1.280 (a)
1.281 (b) 1.282 (c) 1.283 (a) 1.284 (d) 1.285 (b) 1.286 (a) 1.287 (c) 1.288 (a)
1.289 (d) 1.290 (a) 1.291 (b) 1.292 (c) 1.293 (a) 1.294 (c) 1.295 (d) 1.296 (a)
1.297 (a) 1.298 (b) 1.299 (a) 1.300 (a) 1.301 (b) 1.302 (d) 1.303 (a) 1.304 (c)
1.305 (a) 1.306 (b) 1.307 (d) 1.308 (d) 1.309 (c) 1.310 (a) 1.311 (c) 1.312 (c)
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1.313 (d) 1.314 (b) 1.315 (c) 1.316 (d) 1.317 (b) 1.318 (d) 1.319 (c) 1.320 (c)
1.321 (b) 1.322 (a) 1.323 (a) 1.324 (a) 1.325 (b) 1.326 (a) 1.327 (a) 1.328 (a)
1.329 (d) 1.330 (d) 1.331 (a) 1.332 (d) 1.333 (c) 1.334 (d) 1.335 (a) 1.336 (b)
1.337 (d) 1.338 (d) 1.339 (c) 1.340 (d) 1.341 (a) 1.342 (b) 1.343 (c) 1.344 (b)
1.345 (d) 1.346 (b) 1.347 (a) 1.348 (c) 1.349 (a) 1.350 (d) 1.351 (c) 1.352 (d)
1.353 (c) 1.354 (a) 1.355 (c) 1.356 (d) 1.357 (a) 1.358 (b) 1.359 (a) 1.360 (c)
1.361 (a) 1.362 (a) 1.363 (c) 1.364 (c) 1.365 (b) 1.366 (b) 1.367 (d) 1.368 (c)
1.369 (c) 1.370 (c) 1.371 (a) 1.372 (b) 1.373 (d) 1.374 (b) 1.375 (d) 1.376 (d)
1.377 (a) 1.378 (d) 1.379 (a) 1.380 (d) 1.381 (a) 1.382 (b) 1.383 (d) 1.384 (b)
1.385 (d) 1.386 (b) 1.387 (b) 1.388 (a) 1.389 (b) 1.390 (c) 1.391 (b) 1.392 (c)
1.393 (b) 1.394 (b) 1.395 (c) 1.396 (a) 1.397 (a) 1.398 (a) 1.399 (d) 1.400 (b)
1.401 (d) 1.402 (c) 1.403 (d) 1.404 (d) 1.405 (b) 1.406 (d) 1.407 (d) 1.408 (c)
1.409 (a) 1.410 (d) 1.411 (a) 1.412 (a) 1.413 (d) 1.414 (d) 1.415 (d) 1.416 (b)
1.417 (d) 1.418 (a) 1.419 (a) 1.420 (b) 1.421 (c) 1.422 (a) 1.423 (a) 1.424 (a)
1.425 (a)

2. Circuit Laws

2.1 (c) 22 (o) 23 (o) 24 (d) 25 (d 26 (¢ 2.7 (o) 2.8 (b)
2.9 (c) 210 (b) 211 (%) 212 (d) 2.13 (c) 214 (o) 215 (b) 2.16 (a)
217 (b) 218 (b) 2.19 (a) 2.20 (c) 2.21 (a) 222 (b) 223 (b) 224 (d)
225 (d) 226 (%) 227 (a) 228 (b) 229 (d) 2.30 (a) 2.31 (a) 2.32 (c)
233 (a) 234 (d) 235 (%) 2.36 (c) 237 (b) 2.38 (a) 239 (b) 2.40 (d)
241 (a) 2.42 (c) 243 (d) 244 (d) 2.45 (a) 2.46 (a) 247 (d) 2.48 (c)
249 (¢ 250 (b) 251 (a) 252 (a) 253 (c) 254 (a) 255 (b) 256 (b)
257 (¢) 258 (b) 259 (a) 2.60 (a) 2.61 (a) 2.62 (a) 263 (b) 264 (b)
265 (a) 2.66 (c) 267 (b) 2.68 (c) 269 (b) 270 (a) 2.71 (o) 2.72 (c)
273 (¢) 274 (d) 275 (b) 276 (a) 277 (a) 278 (b) 279 (a) 2.80 (d)
281 (d) 282 (d) 283 (b) 284 (d 285 (a) 286 (d) 2.87 (b) 2.88 (c)
289 (b) 290 (a) 291 (b) 292 (b) 298 (b) 294 (b) 295 (a) 2.96 (c)
297 (a) 298 (b) 2.99 (c) 2.100 (c) 2.101 (c) 2.102 (c) 2.108 (a) 2.104 (d)
2105 (d) 2.106 (b) 2.107 (b) 2.108 (a) 2.109 (c) 2110 (d) 2111 (d) 2.112 (b)
2113 (a) 2.114 (c) 2115 (d) 2.116 (a) 2117 (d) 2.118 (b) 2.119 (d) 2.220 (c)
2221 (d) 2222 (d) 2.223 (d) 2.224 (a)

3. AC Fundamentals & Transient Analysis

3.1. (¢ 32. (b) 83. (3 34 (d 35 (b)) 86 (d) 37 (3 3.8 (d)
3.9 (d) 3.10 (a) 3.11 (d) 3.12 (¢) 3.13 (c) 3.14 (d) 3.15 (a) 3.16 (c)
3.17 (b) 3.18 (a) 3.19 (c) 320 (b) 321 (d 322 (b) 323 (d) 3.24 (c)
3.25 (a) 3.26 (c) 327 (d) 328 (b) 829 (b) 3.30 (a) 331 (d) 832 (¢)
333 (b) 334 (d) 3.35 (c) 3.36 (c) 3.37 (a) 3.38 (c) 339 (b) 3.40 (a)
3.41 (a) 3.42 (d) 8.43 (c) 3.44 (d) 3.45 (a) 3.46 (d) 3.47 (d) 3.48 (d)
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349 (d) 850 (c) 351 (b) 352 (a) 353 (d) 354 (a) 355 (c) 3.56
3.57 (b) 3.58 (c) 359 () 360 (¢) 361 (b) 362 (c) 363 (d) 3.64
365 (c) 366 (b)) 367 (c) 368 (¢c) 369 (a) 370 (a) 3.71 (a) 8.72
373 (b) 374 (b) 375 (a) 376 (d) 377 (b) 378 (b) 379 (b) 3.80
381 (d) 38 (b)) 383 (d) 384 (c) 38 (c) 386 (a) 387 (d 3.88
389 (¢) 390 (b) 391 (a) 392 (d) 3893 (c) 394 (a) 395 (a) 3.96
397 (a) 398 (a) 399 (c) 3.100 (b) 3.101 (a) 3.102 (a) 3.103 (d) 3.104
3.105 (b) 3.106 (a) 3.107 (a) 3.108 (d) 3.109 (c) 3.110 (b) 3.111 (d) 3.112
3.113 (a) 3.114 (b) 3.115(a) 3.116 (a) 3.117 (a) 3.118 (a) 3.119 (b) 3.120
3.121 (b) 8.122 (a) 3.128 (¢) 3.124 (a) 3.125 (b) 3.126 (b) 3.127 (a) 3.128
3.129 (a) 3.130 (c) 3.131 (a) 3.132 (b) 3.183 (b) 3.134 (b) 3.135 (c) 3.136
3.137 (b) 3.138 (c) 3.139 (d) 3.140 (c) 3.141 (c) 3.142 (d) 3.143 (a) 3.144
3.145 (d) 3.146 (a) 3.147 (d) 3.148 (a) 83.149 (d) 3.150 (a) 3.151 (c) 3.152
3.1583 (a) 3.154 (a) 3.155 (b) 3.156 (c) 3.157 (b) 3.158 (c) 3.159 (a) 3.160
3.161 (a) 3.162 (d) 3.163 (c) 3.164 (b) 3.165 (b) 3.166 (d) 3.167 (d) 3.168
3.169 (d) 3.170 (a) 3.171 (¢) 3172 (a) 3.173 (b) 3.174 (c) 3.175 (b) 3.176
3.177 (d) 3.178 (a) 3.179 (d) 3.180 (d) 3.181 (d) 3.182 (b) 3.183 (b) 3.184
3.185 (d) 3.186 (d) 3.187 (d) 3.188 (*) 3.189 (b) 3.190 (b) 3.191 (b) 3.192
3.193 (¢) 3.194 (b) 3.195 (a) 3.196 (a) 3.197.(d) 3.198 (a) 3.199 (b) 3.200
3.201 (b) 3.202 (c) 3.203 (d) 3.204 (c) 3.205 (a) 3.206 (a) 3.207 (c) 83.208
3.209 (d) 3.210 (a) 3.211 (d) 3.212 (d) 3.213 (b) 3.214 (b) 3.215 (c) 3.216
3.217 (d) 3.218 (c) 3.219 (c) 3.220 (d) 8.221 (d) 3.222 (b) 3.223 (b) 3.224
3.225 (c) 3.226 (a) 3.227 (c) 3.228 (d) 3.229 (a) 3.280 (c) 3.231 (c) 3.282
3.233 (d) 3.234 (d) 3.235(a) 3.2836 (b) 3.237 (a) 3.238 (d) 3.239 (b) 3.240
3.241 (d) 83.242 (b) 3.243 (a) 3.244 (d) 3.245 (d) 3.246 (d) 3.247 (d) 3.248
3.249 (d) 3.250 (d) 3.251 (d) 83.252 (b) 3.253 (b) 3.254 (b) 3.255 (a) 3.256
3.257 (c)
4. Network Theorems

4.1 (b) 42 (b)) 483 ((a) 44 (c) 45 (d 46 (b 47 (a) 4.8
4.9 (b) 410 (b) 411 (b) 412 (¢) 413 (d) 414 (b) 415 (c) 4.16
417 (c) 4.18 (o) 419 (c) 4.20 (%) 421 (c) 422 (a) 423 (b) 4.24
425 (c) 4.26 (a) 4.27 (x) 428 (d) 429 (a) 430 (¢c) 431 (¢c) 432
433 (b) 4.34 (a) 435 (a) 436 (b) 437 (b) 438 (b) 439 (c) 4.40
441 (b) 442 (b) 443 (b) 444 (c) 445 (c) 4.46 (d) 4.47 (a) 4.48
449 (d) 450 (o) 451 (d) 452 (c) 458 (c) 454 (d) 455 (a) 4.56
457 (d) 458 (b) 459 (c) 460 (a) 461 (b) 462 (c) 463 (c) 4.64
465 (b) 4.66 (c) 467 (a) 468 (d) 469 (d) 470 (b) 471 (c) 472
473 (b) 4.74 (c) 475 (c) 476 (b) 477 (b) 478 (d) 479 (d) 4.80
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481 (a) 4.82 (o)
489 (c) 4.90 (d)
497 (c) 498 (o)

4.83
4.91
4.99

(c)
(c)
(d)

4.84
4.92
4.100

(d)
(c)
(d)

5. Resonance & Magnetically Coupled Circuits

51 (b)) 52 (o)
59 (b) 510 (a)
517 (d) 5.18 (a)
525 (c) 526 (o)
533 (b) 5.34 (b)
541 (d) 5.42 (a)
549 (d) 550 (c)
557 (d) 558 (b)
565 (a) 5.66 (c)
573 (c) 5.74 (d)
581 (c) 582 (o)
589 (b) 5.90 (d)
597 (c) 598 (o)

6. Three Phase Systems

61 (d) 62 (a)
69 (d) 6.10 (b)
6.17 (a) 6.18 (a)
625 (b) 6.26 (a)
6.33 (d) 6.34 (d)
6.41 (c) 6.42 (b)

7. Magnetic Circuits

71 (@ 7.2 (a)
79 () 7.0 (c)
747 (c) 7.18 (a)
725 (d) 7.26 (b)
7.33 (b) 7.34 ()
741 (a) 7.42 (b)
7.49 (a) 7.50 (a)
757 (c) 7.58 (a)
765 (d) 7.66 (a)
773 (c) 774 (d)
781 (a) 7.82 (b)

5.3

5.11
5.19
5.27
5.35
5.43
5.51
5.59
5.67
5.75
5.83
5.91
5.99

6.3

6.11
6.19
6.27
6.35
6.43

7.3

7.1
7.19
7.27
7.35
7.43
7.51
7.59
7.67
7.75
7.83

(c)
(b)
(d)
(a)
(b)
(b)
(b)
(c)
(c)
(a)
(b)
(c)
(b)

5.4
5.12
5.20
5.28
5.36
5.44
5.52
5.60
5.68
5.76
5.84
5.92
5.100

6.4

6.12
6.20
6.28
6.36
6.44

7.4

7.12
7.20
7.28
7.36
7.44
7.52
7.60
7.68
7.76
7.84

b
a
a

O

(b)
(a)
(a)
(b)
(c)
(c)
(c)
(d)
(b)
(b)
(a)
(a)
(c)

4.85
4.93
4.101

5.5
5.13
5.21
5.29
5.37
5.45
5.53
5.61
5.69
5.77
5.85
5.93
5.101

6.5

6.13
6.21
6.29
6.37
6.45

7.5

7.13
7.21
7.29
7.37
7.45
7.53
7.61
7.69
7.77
7.85

4.86
4.94

4.102 (c)

5.6
5.14
5.22
5.30
5.38
5.46
5.54
5.62
5.70
5.78
5.86
5.94
5.102

6.6

6.14
6.22
6.30
6.38
6.46

7.6

7.14
7.22
7.30
7.38
7.46
7.54
7.62
7.70
7.78
7.86

4.87
4.95

5.7
5.15
5.23
5.31
5.39
5.47
5.55
5.63
5.71
5.79
5.87
5.95
5.103

6.7

6.15
6.23
6.31
6.39
6.47

7.7

7.15
7.23
7.31
7.39
7.47
7.55
7.63
7.71
7.79
7.87

4.88
4.96

5.8

5.16
5.24
5.32
5.40
5.48
5.56
5.64
5.72
5.80
5.88
5.96

6.8

6.16
6.24
6.32
6.40
6.48

7.8

7.16
7.24
7.32
7.40
7.48
7.56
7.64
7.72
7.80
7.88
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789 (b) 790 (d) 791 (d) 792 (b) 793 (c) 794 (d) 795 (b) 7.96
797 (d) 798 (b) 799 (¢) 7.100 (b) 7.101 (a) 7.102 (d) 7.103 (a) 7.104
7.105 (b) 7.106 (c) 7.107 (d) 7.108 (d) 7.109 (a) 7.110 (b) 7.111 (d) 7.112
74183 (¢) 7114 (c) 7415(d) 7116 (b) 71417 (c) 7.118 (a) 7.119 (d) 7.120
7121 (d) 7122 (d) 7.123 (b) 7.124 (a) 7.125(a) 7.126 (b) 7.127 (a) 7.128
7129 (b) 7130 (c) 7131 () 7132 (b) 7133 (a) 7134 (a) 7.135(c) 7.136
7137 (c) 7138 (d) 7.139 (a) 7.140 (d) 7.141 (d) 7.142 (a) 7.143 (d) 7.144
7145 (a) 7.146 (d) 7.147 (b) 7.148 (a) 7.149 (a) 7.150 (c) 7.151 (d) 7.152
7153 (b) 7.154 (d) 7.155 (c) 7.156 (a) 7.157 (b) 7.158 (b) 7.159 (a) 7.160
7.161 (d) 7.162 (b) 7.163 (a) 7.164 (d) 7.165 (b) 7.166 (c) 7.167 (a) 7.168
7169 (¢) 7170 (d) 7171 (b) 7172 (c) 7173 (a) 7174 (a) 7175 (b) 7.176
7177 (a) 7178 (¢c) 7179 (d) 7.180(c) 7.181(a) 7.182 (b) 7.183 (c) 7.184
7.185 (b) 7.186 (d) 7.187 (b) 7.188 (c) 7.189 (d)  7.190 (*) 7191 (a) 7.192
7193 (a) 7194 (c) 7195 (c) 7.196 (d) 7.197 (c) 7.198 (b) 7.199 (d) 7.200
7.201 (b) 7.202 (a) 7.203 (a) 7.204 (b) 7.205 () 7.206 (a) 7.207 (c) 7.208
7209 (d) 7210 (a) 7.211(b) 7.212(d) 7.213 (b) 7.214 (a) 7.215(d) 7.216
2217 (a) 7.218 (c) 7.219 (a) 7.220 (d) 7.221 (a) 7.222 (a) 7.223 (a) 7.224
7.225 (b) 7.226 (b) 7.227 (d) 7.228 (¢c) 7.229 (d) 7.230 (d) 7.231 (c) 7.232
7233 (b) 7.234 (c) 7.235() 7.236 (a) 7.237 (b) 7.238 (d) 7.239 (b) 7.240
7.241 (a) 7.242 (b) 7.243 (b) 7.244 (c) 7.245 (c) 7.246 (d) 7.247 (a) 7.248
7.249 (c) 7.250 (b) 7.251 (d) 7.252 (b) 7.253 (d) 7.254 (b) 7.255 (d) 7.256
7.257 (b) 7.258 (c) 7.259 (b) 7.260 (b) 7.261 (a) 7.262 (b) 7.263 (a) 7.264
7.265 (d) 7.266 (d) 7.267 (a) 7.268 (b) 7.269 (b) 7.270 (a) 7.271 (a) 7.272
7273 (b) 7.274 (c) 7.275(d) 7.276 (a) 7.277 (b) 7.278 (b) 7.279 (d) 7.280
7281 (a) 7.282 (b) 7.283 (a) 7.284 (b) 7.285 (b) 7.286 (c) 7.287 (b) 7.288
7289 (a) 7.290 (a) 7.291 (b) 7.292 (b) 7.293 (d) 7.294 (a) 7.295 (b) 7.296
7297 (c) 7.298 (a) 7.299 (a) 7.300 (d) 7.301 (¢) 7.302 (b) 7.303 (d) 7.304
7.305 (a)
8. Miscellaneous

8.1 (2 82 (d 83 (a) 84 (c) 85 () 86 (a) 87 (a) 8.8
8.9 (d 810 (¢) 811 (b) 812 (b) 813 (d 814 (b) 815 (c) 8.16
817 (b) 818 (d 819 (¢c) 820 (b) 821 (d) 822 (b) 8.23 (c) 8.24
825 (b) 826 (a) 827 (d 828 (d 829 (c) 830 (c) 831 (b) 832
833 (c) 834 (a) 835 (¢c) 836 (d 837 (c) 838 (a) 839 (c) 8.40
841 (b) 842 (b) 843 (b) 844 (c) 845 (a) 8.46 (d 847 (d) 8.48
849 (d) 850 (a) 851 (¢c) 852 (a) 853 (d) 854 (d 855 (b) 856
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857 () 858 (b) 859 (a) 860 (a) 861 (a) 862 (a) 863 (b) 8.64 (c)
865 (a) 866 (b) 867 (d 868 (b) 869 (b) 870 (d 871 (b) 872 (b)
873 (a) 874 (a) 875 (b) 876 (a) 877 (d) 878 (b) 879 (a) 8.80 (a)
881 (c) 882 (b) 883 (a9 884 (c) 885 (a9 886 (b) 8.87 (d 8.88 (b)
889 (d) 890 (b) 891 (d 892 (c) 893 (c) 894 (c) 895 (a) 896 (d)
897 () 898 (b) 899 (a) 8.100 (c) 8.101 (c) 8.102 (c) 8.103 (c) 8.104 (c)
EEEE
Electric Circuits and Magnetic Circuits
“ or, R= % (p = specific resistance)

11 [

e (Capacitor is a device that opposes the
sudden change in voltage i.e. it opposes
dV/dtacross it.

e |t is not possible to change the voltage
across a capacitor by a finite amount in zero
time, as this requires an infinite current
through the capacitor.

1.2 [

The heaters of 1000 W, 250 V will have the

resistance of

_ V2 (250

=625Q
P 1000
So, equivalent circuit will be as shown below.
62.5Q 62.5Q
250 V, AC
50 Hz
Ry =62.5+625=125Q
V2 (250
P=_-_ =-——"—=500W

R 125

EEl o

Specific resistance ‘p’ of a material is a property
of that material which depends only upon
temperature and the composition of material.
However, the resistance depends on length,
area, temperature.

€q

Resistance, R o< L
A

where, ‘p’ is constant for constant temperature.

[ 1.4 [0

As the wire is stretched, the area will decrease
and the length will increase but the net conductor
volume will remain same.

Since, volumes are equal, therefore

If

Al = Al
I/, then

I, =

l

l+ith of [
10

e} l. = ﬂ
’ 2710
ho_ 1 _10
L~ 11 11
10
Now from equation (i),
h _ A _10
A A M
Given, R, =10Q
Now, from R = p! we have,
B_h A
R L, A
R, 100
or, — = —
R, 121
or R, - 121R, =121><1O _ 1210

100 100
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15 [B)

Given: P, =100W, V, =220V
P,=100W, V, =110V
VP _ (2207
N R = - = =4840
o TR T 00
V2 (110
Also, R, = 2= =121Q
> 2= B~ 100
B 484 _4_
R, 121 1

[ 1.6 [O)

The equivalent capacitance for parallel
connection is equal to sum of the individual
capacitance.

Coq=Ci+C+ G+ C

Ceq =4xC=4x10uF
Hence, Ceq = 40 uF

(for parallel connection)

Note: For series connection,

1 1 1 1 1

= —+4—+— 4+ —

Cq C C, C5 C

Given, in star connection,
Run = Ay = Roy=5Q = R, (Say)

_ RanRen +RenFen + BenRan

R, .
CN
R = RanRen + RenBon + RonFan
=
Ran
R = RanFsn + RenBon +AenBRan

3
RBN

Here as all resistance equal in value.
Hence, R, = R, =R,

_ 5><5+5>;5+5><5 —150

Note: Also we can find directly using,

R, = %’ (for equal value of resistance)

1.8 [

Aluminium is conductor so, it has positive
temperature coefficient of resistance.
Carbon is a semiconductor so, it has negative
temperature coefficient of resistance.
Manganin is conductor but its temperature

coefficient of resistance is negligible.

19 B

e |nsulators and semiconductors have
negative temperature coefficient of
resistance. Hence with increase in
temperature rise, resistance will decrease,

R, = Ry(1 + 0AT)
where, o = temperature coefficient of
resistance.

e Ifoisnegative, A (resistance) will decrease

as TT.

[ 1.10 [8)

Resistivity is the resistance per unit length and
cross-sectional area. A low resistivity indicates
a material that readily allows electric current.
At 20°C, resistivity of material (in Qm) is

(a) Iron - 1x 107 Qm

(b) Manganin — 4.2 x 1077 Qm

(c) Aluminium — 2.8 x 108 Qm

(d) Copper = 1.7 x 108 Qm

Hence, copper has least resistivity.

(1118

As the wires are of same material, therefore
specific resistance of both the wires A and B will
be same (Because specific resistance depends
only on type of materials or composition).

1.2 8]

50 15Q
AAAA AAAA
\AAA \AAA/
(Ry) L (Ry)

o— EI R —o0
X < Y
(Rs) (Ry)

AAAA AAAA
Yvvy \AAA/
10Q 300
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Above circuit is a balanced Wheatstone bridge,
Hence, no current flows through the resistance
R since arms ratio is constant.

ie. L) = R
Ry Ry
S 15 1
75 = ——=— =constant
10 30 2
5Q 15 Q
AVAVAVAV AvAvAvAv
o— ——o
X %
AW W
10Q 30 Q
R, = (6+15)ll (10+30) =201l 40
20x40 _ 40
20+40 3
1.13 [0
We know that,
Q . 1
V=—=lie Ve—
c C
10puF 20 pF
11 11
1] I
C C,
N
|+
150V = V,

According to voltage divider rule,
A VC,
Ci+GC,
10 uF
V. = ———————x150 =50V
20uF 7 10 uF + 20 pF >0

(In series charge is same and voltage divides).

114 C)

Voltage across an inductor is created to current
by the equation,

di;
vV, = %
As current is ramp function of finite duration
hence its differentiation leads to a step function
of finite duration. Hence option (d) is correct.

[ 1.15 [0

When capacitor is connected across an ideal
voltage source, initially it is short circuited, hence

current will be very high, and then it charges to
voltage equal to value of voltage source. Hence
current will decay exponentially and at steady
state will become zero (since capacitor will acts

as open-circuit in steady state).

1.6 [B)

J-3|LLF
Ceq= ==6uF I3HF Coy=11F
%SuF
[+,
Let, C,=C,=C,=3pF
L I N
Ca C G G

(for series connection)

13
eq Cy
= C(;Q = 33£ = 1 MF
Equivalent capacitance of three 3 uF capacitors
is
Céq = 1uF
Ceq =6 uF +1uF (- inparallel)
or, Coq = TUF
IR VA (d)
Current through the capacitor is
- oY
at
- o A
at

The input voltage applied across the capacitor
is shown below.

v
slope = 10 N
N N
10——7— + S
N @ @/
A\ 3
1 2\:/4 5 \t
2 S ’
f o odv _,dv
at at

The waveform for dV/dtis shown below.
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dVidt

Mo
10

—11t---

The waveform for current is shown below.

o av Ly
(Usmg, i :2EJ L, = TiLiL

; Clearly, L,=L, =L,
ool Hence, L,=L,=L,

20 _ B60x60 3600

, ~ 60+60+60 180
o3 ° = 20 mH

-221|---
EEY

(1188 I L

Ampere-sec is the unit of electric charge. L ,12
2000Q, = < 2000 Q,

AN = 2w

Current, i = Q q
t O
or Q =it . .
Th ) Equivalent resistance,
us, Q] =[] R., = Rl R, (Parallel connection)

' = As = 2000|| 2000
Hence, unit of electric charge = A-sec 5000 %2000

= 1000 Q

m () 2000+ 2000

Three inductors connected in delta as shown: Also, Py =2W =12R,
ee UCIlors connecte elta as sno . ([1)2><2000

or, ]12 = L

Ly L, 1000
Since, applied voltage is same across both
resistors, therefore

SO
1
L I, = ——A=1
i ' Rooo P
2
BN 77y

P-R = 10‘; %1000

I}
N
=

121 [
Given, R, =1Q,R,=2Q, R, =3Q
8 possible connections:
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(i) Inseries:

R, R, R,
o—WW—WW—WW——o0
(i) Inparallel:
R1
o AW
RZ
AAAA
\AAAJ
R3
AAAA

(iii) Combination-1:

RZ
AAAA
R1 \AAAJ
o—MWW—
AAAA
\AAAJ
RS
(iv) Combination-1:
R1
AAAA
R2 \AAAJ
o—MWW—
AAAA
\AAAJ
RS
(v) Combination-1:
R1
AAAA
R3 \AAAJ
o—MWW—
AAAA
\AAAJ
RZ
(vi) Combination-2:
R1
AAAA
yvvy
o— —o
AAA AAAA
\AAA \AAA
RZ RS
(vii) Combination-2:
RZ
AAAA
yvvy
o— —o
A AAAA
\AAA \AAA
R, R,
(viii) Combination-2:
RS
AAAA
yvvy
o— ——o
—WW—WW\—
R, R,

122 [0
Given, V, = 250V
and power drawn,

2 2
P~ 1000W= 20 ['-'P=\%}

T R
250 x 250 _ E= 6250
1000 2
Heater resistance
Now, v, 200 Volts
Power drawn from 200 V voltage source
p V2 200x%200

, = 2 =S T G40 W
R 62.5

or, R =

[1.23 [0
PI

e R= y i.e. for a fixed cross-section of wire,

to get high resistance for minimum length of
wire, p must be high.

e | ow temperature coefficient of resistance
shows low variation in resistance as the
temperature varies.

1.24 JE)]
For parallel connection,
1 1 1 1 1
- = - — L —
Req Ry R, Ry Ry
Hence, T = l+l+l+l
Req 2 4 5 20
1 10+5+4+1
or, = - —
Req 20
20
= Req = 2—0 =1Q

[1.25 [

P,=200W P,=100W

0 0

V,=200V  V,=200V

400 V

2
Here, R Vi = M =200 Q

"R T 200

n . V8 _200x200 _, 0
>~ R 100
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In series connection current is same and power  |RE%Y ()
=PR

P, = PR, and P,=I°R, (100 W,nzgo V) (100(\/&/,1200 V)
As resistance of 2" bulb (100 W, 200 V) is more L, L
hence it draws more power and glows brighter.

[1.26 [

40
A'AvAvAv 200 V
6Q 20
V2 200 200
MW R = —_="""2"""""_400Q =R
4Q 1 P 100 2
Rea 200
If 4 Q is not disconnected, I = 300 - 0.25A

F\’eq:6+(4ll4)+2 ’
_ 2p (1
= 6+—jxj+2=109 Hence, Py = I'Eﬂ—(z) x 400
+

If one 4 Q is disconnected, 1
= % x 400 = 25 W

4Q
‘VAVAVAV
6 240 As R, = R, and currentis same in series,
o o therefore,
P, = P,=25W
Ry
Riy = 6+4+2=12Q EEN
As equivalent resistance is increasing after Terminal where three or more branches meet is
disconnecting 4 Q resistance, hence current known as node.
decreases as {I o. 1/R} for constant V. e.g.
1.27 [) A
Linear circuit parameters of the linear circuit are
resistance, capacitance (condenser), - CD b3 2
inductance are constant i.e. not changed with N T
respect to voltage and current unlike non-linear o
elements that does not have any linear B
relationship between current and voltage, some Here, 2 nodes (A and B) are there connecting 4
of non-linear elements are diode, transformer branches as shown.
transistor, etc.
1.31 [
m (b) We simplify the given figure as shown below:
Given, R, = 600Q; HAg=100Q
2 uF 2 uF 2 uF
Resistance, R = © I—7——7—| o
) = Z L M
As p and A are same as same material and given I
. 1
that area is same also, 14F
Rol I
1
= EZ__ éi 1uF
o o I
) 1 uF
= A =6=1,=61I U .
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3 uF 2uF  2uF L 12uF 2uF
oo o
: v L| J

Il =
1 “F 11 ! “F 11
11 1]
1uF 1 uF
(Step-1) (Step-2)

22uF 2uF L 1.05 uF M
o= o [ 3
L M

=
11 11
L] 1]
1 uF 1 uF
(Step-3) (Step-4)
Hence, C,, across the points L and Mis
Cog = 1.05+1=205pF
Using:
For series combination,
L
Ceq G G
For parallel combination,
ie. Ceq = C, +C,
132 [0
R
=
R R
Here, Ry, = Rg=AHR,
(Since all resistors are equal in star connection)
R, = Rg=FRc
_ RxR+RxR+RxR _3R
R
For equal value of resistances, we know
R
R, = 2
Y3
Given, R, = RQ
= R, = 3RQ

[1.33 8]

Normally, the bulbs are connected in parallel in
house so same voltage can be assumed across

them.

Given, P, = 60WandP,=100W
2

Now, P = V— = Pa l
R R

and R = p—l
A

= R ol
(. p & Ais same for both as same
thickness and same material)

Poc1
/
P
R, I3 I3 100 5
L, < 1

Hence, 60 W bulb will have longer length
corresponding to length /.

[ 1.34 [T

e An ideal voltage source should have zero
source resistance because no internal
voltage drop must be present ideally.

e Also, in asimilar way, an ideal current source
has infinite internal resistance.

[1.35 [

The circuit shown is a balanced Wheatstone
bridge since arms ratio is same.

i.e 20 _ %0 2
o 10~ 15
Hence, no current flows through 50 Q resistance.
A
20 Q 30Q
RAB
10 Q 15Q
B

Rus = (20+10) || (30 +15)

30x45

= 301|145 =
30+45

or, R, =18Q

[ 1.36 [B)

Given circuit can be simplified as shown below.
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