SCHEME OF VALUATION

(Scoring Indicators)

Revision (2015) Course Code: 2031
Course Title : BASIC ELECTRICAL ENGINEERING

Splitup | Sub

Qst. Scoring Indicator Score | Total | Total
No
I = : Part A
1. | Resistance is the property of a material by which it opposes the
flow of current through it. It is represented by letter R and its unit is 2 2
Ohm.

2. | Reciprocity Theorem states that — In any branch of a network or
circuit, the current due to a single source of voltage (V) in the 2 2
network is equal to the current through that branch in which the

/sour e was originally placed when the source is again put in the
% ich the current was originaily obtained.This theorem is %

ay
~a

used in the @{Vr network whlch consists bilateral

components. /77
2 2

3. | Number of Faradays tube of flux in a magnetic field is called
Electric flux and its unit is Weber. 2 2 10

4 F]eming;s Right hand rule states that stretch out your fore figure,
middle figure and thump of right hand in such a way that they are
mutually perpendicular each other then thump indicates the
direction of motion and fore figure indicates the direction of flux
and middle figure indicate the direction of induced emf in the 6

conductor.
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1. InRadio
2. DC Generators

Part B

The effect of risé in temperature is :

(i) to increase the resistance of pure metals. The increase is large
and faiy reguiar for normal ranges of temperature. As would be
presently clarified, metals have a positive temperature co-efficient
ofresistance.

(ii) to increase the resistance of alloys, though in their case, the

ease is relatrvely small and irregular.
C?faa& the resistance of electrolytes, msulators and partial
conductors su @? Hence, insulators are said to possess a
negative temperature-coeffisi @ﬁ?stance :

I=L+L+ 13

312
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- V/Rt =V/R; + V/Ry+ V/R3

1/Ry= 1/R4 +7 1/R;+ 1/R3

According to this theorem In a Lenoir network having more than

one sources can be reduced to a simple parallel circuit having one

_current source and one resistance. The source is called Norton’n

current source, the current flowing through the short circuited path
from whrer the load is removed. The resistance is called Norton’s

résistance, the effective resistance of the network when looking

from the terminal towards the network .

a/ &b om Fig (a) a short is placed across the terminals A and B |

of the n @%s energy sources present. The short-circuit
current [, gives th ant-current source. For finding
Ri, all sources have been removed a8 shown in Fig.b. The
resistance of the network when looked into from terminals A and B
gives Ri.

The Norton’s* equivalent circuit is shown in Fige. It consists of an

ideal constant current source of infinite internal resistance having a

resistance of Ri connected in parallel with it.

First Law. Like charges of electricity repel each other, whereas
unlike charges attract each other. Second Law. According to this
law, the force exerted between two point charges (i) is directly
proportional to the product of their strengths (ii) is inversely
proportional to the square of the distance between them. This law is

ot
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known as Coulomb’s Law and can be expressed mathématic-ally
F % ie F=k(Q; Q,/d?)

k= 1/4ne; &

Statmﬁ@d(@@}l

The emf induced ml{ @@1 hen conductor is stationary

| and field is rotating. Example emf d in the transformer.
It is further classified as Mutually induced emf and self induced
emf.

Dynamicﬁl]y induced emf.

The emf induced in the conductor when field is stationary and

conductor is rotating. Example emf induced in DC generator.

The resistance R offered by a conductor depends on the following
factors : (i) It varies directly as its length, 1. (ii) It varies inversely as

the cross-section A of the conductor. (iii) It depends on the nature
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of the material. (iv) It also depends on the temperature of the
conductor. ; ,

Neglecting the last factor for the time being, we can say that

where p is a constant depending on the nature of the material of the

conductor and is known as its specific resistance or resistivity.

Kirchhoff’s Point Law 6r Current Law (KCL)

It states as follows : in any electrical network, the algebraic sum of
the currents meeting at a point (or junction) is zero.

It simply means that the total current leaving a junction is equal to
the total current entering that junction. It is obviously

Consider the case of a few conductors meeting at a point A as in
Fig . Some conductors have currents leading to point A, whereas
some have currents leading away from point A. Assuming the

/mcommg currents to be positive and the outgoing currents negative,

Ek%?y s “;

L+ (D) + (Rl + (1) + (I =0
Il +I‘"‘f= -Is _‘I'! 0 or Il +I4-IJ+I! +fs
Kirchhoff’s Mesh Law or Voltage Law (KVL) It states as follows

: The algebraic sum of the products of currents and resistances in

each of the conductors in any closed path (or mesh) in a network

4+4

o ol
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(1)

plus the algebraic sum of the e.m.fs. in that path is zero. In other

words, IIR+Zemf =0

Ry = Ry (1 + 100 o)
Ry = Ry(l+40 op)

37 14100 | _
3_1:-?6 g 1+4ﬂ:: or 0,=0.00379 or 1/264 per°C

Ry (1+ 100 x 0.00379) .. R,=27320

% = T+40@, 1+40x000379 304°

3.767

Power. p O(J/ ‘
The rate at which the worlz 1g%e in an electrical circuit is

called an electric power. The electric power is given by the

equation shown below.

Unit of Power is Watt
Energy.

3:5+3:5

35535
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(i)

(M)

Electrical energy is the work done By electric charge. If current i
ampere flows through a conductor or through any other conductive
element of potential difference of v volts across it, for time t
second, the electric energy is, |
E = VIt joules
The unit of energy is Wh or kWh.

1. 0.8kWh, 2. 1kWh, 3. 0.746kWh, 4. 0.18kWh

Electricity Bill Rs 114.4

. A resistive load will abstract maximum power from a network

when the load resistance is equal to the resistance of the network as
viewed from the output terminals, with all energy sources removed

leaving behind their internal resistances.

Om

In Fig. a load resistance of RL is connected across the terminals A
and B of a network which consists of a generator of em.f. E and
internal resistance Rg and a series resistance R which, in fact,
represents the lurhped resistance of the connecting wires. Let Ri =
Rg + R = internal resistance of the-network as viewed from A and
B

According to this theorem, RL will abstract maximum power from
the network when RL = Ri.
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