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1(a)

|Sign  convention
[junction point are assumed to be positive while
jcurrents  flowing away from a junction point
;assumed to be negaliw,

Ans, : There are two Kirchhoff's laws.

1. Kirchhoff's Current Law [KCGL)

» The total current flowing towards a junction point
is equal to the total current flowing away Ffrom
that junction point.

» Another way to state the law is,
The algebraic sum of all the current meeting at a
junction point is always zero.

| 2! al junction point = 0

Currents flowing towards a

» Consider a junction point in a complex network as
shown in the Fig. Q.7.1. The currents I, and I, are
positive as entering the junction while I, and | are
negative as leaving the junction

Fig. @.7.1 Junction point
= Applying KCL, ¥ 1 at junction O =0

(KR 1 ||: - I'III-I

State and explain Kirchhoff’s Laws, as applied to D.C. Circuit.

2. Kirchhoff's Voltage Law [KVL)

“In any network, the algebraic sum of the voltage
drops across the circuit elements of any closed path
for loop or mesh) is equal to the algebraic sum of
the em.fs in the path”

In other words, "the algebraic sum of all the branch
voltages, around any closed path or cosed loop is
always zero,”

Around a closed path z V=10 |

* S5um of all the potential rises must be equal to sum
of all the potential drops while tracing any closed
path of the crcuit. The total change in potental
along a closed path is alwavs zero.

1(b)

IFind equivalent resistance of the following circuit shown in fig 1.1
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2(a) |Using series parallel reduction calculate the current supplied by the source for the circuit shown in fig 2.1
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2(b) State and explain Ohm’s law with an illustration. Also list its limitations
Ans, : e This law gives relationship between the

potential difference (V), the current (1) and the

resistance (R) of a d.c. circuit. Dr. Ohm in 1827

discovered a law called Ohm's law.

e [t states that, the current flowing through the
electric circuit is directly proportional to the
potential difference across the circuit and inversely
proportional to  the resistance of the circuit,
provided the temperature remains constant.

s Mathematically, [ e ; where | is the current

flowing in amperes, the V is the voltage applied
and R is the resistance of the conductor, as shown

in the Fig. Q.3.1.
R -—

S
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Fig. Q.3.1 Ohm's law
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e The unit of potential difference is defined in such a

way that the constant of proportionality is unity.

Mow [ =

: v v
* Ohm's law is, [ = g Aamperes or V = IR volts or T

= Constant = I ohms. These are the three forms of
Ohm's law.,

The limitations of Ohm's law are,

1) It is not applicable to the nonlinear devices such
as diodes, zener diodes, voltage regulators etc,




2) It does not hold good for non-metallic conductors

such as silicon carbide. The law for such
conductors is given by V= k I™ where k, m are
constants.

3) Itis not applicable to electrolytes.
4) It is not applicable to discharge lamps and
vacuum tubes.

5) It is valid only at constant temperature.

3(a) [Find the power dissipated in 162 resistor in the circuit shown in fig3.1
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3(b)

circuit consists of two parallel resistors having resistances of 20 Q and 30  respectively connected in
series with a 10 Q resistor if current through 10 Q resistor is 2A. Find i) Current through the branches.
ii)Voltage across whole circuit
iii) Power consumed by 20 Q and 10 € resistor.
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4(a)

Find the current in various branches of the given network shown in fig 4.1
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4 (b)

Derive maximum power transfer theorem applied to the series circuit. Mention its applications.
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Derive the equation for root-mean-square value and average value of an alternating quantity in terms of
maximum value. Also define Form factor and Peak Factor

RMS Value:

Ans, : The effective or rm.s. value of an alternating current is given by that steady current (D.C.} which, when
fowing through a given circuit for a given lime, produces the same amount of heat as produced by the
alternating current, which when flowing through the same creuit for the same time,

Consider sinusoidally varying alternating current and square of this current as shown in the Fig. Q.5.1,

2 2
= 12 s

[i=——] | =} _sin®

Time

Flg. C.5.1 Waveform of current and square of the current

Step 1: The current, i=1_ sin@

Step 2 ¢ Square of current, it - L7 sin” @

o The area of curve over half a cyele can e calculated lt_l; considering an interval dB as shown.

x
Area of square curve over half cycle ‘J i db and length of the base js .
]

Step 3 :

Average value of square of the current over half cvcle is,

g 3

II' da
Area of curve over half cvele D
Length of base over hall cycle "
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Step 4 : Root mean square value ie. rmes, value can be calcufated as,

I, ms = +f Mesn or average of square of cument
-y -
T B
l I - Ig = 0707 1 el W - V—m = {707 ¥
Lms, J_—I M m ; s, J; s |

» The rum.s, value of the sinusoidal alternating current is 0.707 times the maximum or peak value or
amplitude of that alternating current.




Average Value:

s Consider sinusoidally varying current, | = Iy, sin @

& Comsider the elementary interval of instant “d0 ° as
shown in the Fig, (6.1,

® The average nstantaneous value of current in this
interval is say, i’ as shown.

® The average value can be obtained by taking ratio
of area under curve over half cycle to length of the
base for half cycle.

Lo = Arca under curve for half evele
= Length of base ower half cycle

value,
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e For a purely sinusoidal waveform, the average
value is expressed in terms of its maximum value

as;

and ¥V, = 0637V, |

L, = 06371,
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Form Factor:

Ans, : » The form factor of an allemating quantity is

defined as the ratio of rms. value to the average

r.m.s, walue

Average value

e The form factor for sinusoidal alternabing currents
or voltages can be obtained as,

= 1.11

0707 1,
f eI,

for sinuscidally varying  gquantity

value,

Peak Factor

Peak Factor:

Ans. ; » The peak factor of an alternating quantity is
defined as ratio of maximum value o the roms

mucimum value
P r.m.s value

k

* The peak factor for sinusoidally varying alternating
currents and voltages can be obtained as,

ln

K, e —
B0 I,

= 1414 for sinusoidal waveform

6 (a)

Permanent
magnet

[Explain the generation of 1-¢ AC induced emf with suitable diagram.

Ans. : The Fig. 1 shows single phase alternator used to explain the generation of single phase a.c. eam.f.

Shaft

Axis of rotation

A ;]1 Direction of rotation
2 a

v = Direction of
instantaneous
velocity

Fig. @.1.1 Single turn alternator




» The coil is made up of two conductors ab and cd, which are connected at the end. The coil can be
rotated about its axis.

# The brushes I and Q are used which are resting against slip rings C; and C,. The induced e.m.f. is
made available to the external circuit using the brushes.

» The coil is rotated in the magnetic field F}l‘ﬁldlll.‘.l’.‘d h}' the permanent
magnet,

» When coil is rotated, it cuts the magnetic flux. Due to Faraday's law
of electromagnetic induction, the em.f. gets induced in the coil,

*-&—q-i
4-¥-q-

pn:pﬂr[‘iﬂna[ to the rate of change of flux associated with the coil.

« Let the initial position of coil is such that the velocity component is g |
parallel to the flux and there is no cutting of flux. Thus no em.f. is
induced in the coil as shown in the Fig, Q.1.2 (a). In this position, 0 Fig. Q12 {a)b=10°
= 0% where 8 is the measured with respect to axis of magnetic field
i.e. vertical and e =0 V.

« As coil rotates, 8 changes ag shown in the Fig, ©.1.2(b). Then vsin@® l N o
component of velocity cuts the flux and responsible for the induced Hy i
e.m.f.

W sin @

# At B = 90% entire velocity is at right angles to flux and maximum
em.f. gets induced in the coil.

= As coil rotates further, again e.m.f. decreases and becomes zero at
8= 180%

= Between 0 = 1807 to 360% the conductors reverse their positions and

emd. behaves in similar fashion as before but with opposite
irect Fig. @.1.2 (b) 0° < & < 90°
direction.

« The waveform of em.f. induced for 8 = 07 to 3607 i.e, one rotation of coil is shown in the Fig. Q.1.2(c).

4 o=90" Allemating (a.c.)
EMF. y L~ EMF +ve e.m.i is obtained
| raximum ‘{? as coll rotates
|
1 igge  ZT0° 380°
S ! '
7 Instant i

s LI =

Fig. Q.1.2 (¢}

» Thus a.c. e.m.f. gets generated.

6 (b)

For the figure shown below (fig 6.1) calculate current through 2 Q resistor.
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fig 6.1
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7. (a)[Explain the terms (i) Time period (ii) Cycle (iii) Instantaneous value (iv) Frequency
Time period (T):The time taken by an
alternating quantity to complete its one cycle is
known as its time period denoted by T seconds.

= After every T seconds, the cycle of an alternating
quantity repeats.

Cyele : Each repetition of a set of positive and
negative instantaneous values of the alternating
quantity is called a cycle,

Instantaneous value:The wvalue of an alternating quantity at a particular instant 15 known as its

instantaneous value. eg. e and —es are the instantaneous values of an alternating e.m.f. at the instants 1,
and 1, respectively shown in the Fig. Q2.1
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Fig. ©.2.1 Graphical representation of an alternating quantity

Frequency {f) : The number of cycles completed
by an alternating guantity per second is known
as its frequency. It is denoted by £ and it is
measured in cycles ! second which is known as
Hertz, denoted as He.

* Frequency is reciprocal of the time period.

P = Hz
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7.(b)

Show that voltage and current in pure resistive circuit are in phase and power consumed in
circuit is equal to product of rms voltage and current. The circuit is excited by AC source.
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8(a)

For the current wave i=140sin314t.Find (i) Peak current (ii) Average value (iii)Frequency
(iv)Time period (v) RMS value (vi) instantaneous value at 3s (vii)Form factor (viii)Peak factor.
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(v Pregenct, W= 314
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8(b)

Show that Power consumed by pure capacitor is zero. Draw the voltage current and power
waveform.
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