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Current, Voltage & Resistance

Chapter-01
icity and its nature

presence and flow
ic charge. Using electricity we can transfer
ways that allow us to accomplish common
ts best-known form is the flow of electrons
conductors such as copper wires. ... It is a
orm of energy which we use to power machines
and electrical devices.
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A

protons sitively charged particles

Atoms

neutrons
electrons ely charged particles

Electron

Nucleus
(Proton + Neuton)



Electron configuration

Nucleus( Proton+neutron)

____— 1stshell, No of Electron =2

2nd shell, No of Electron = 8
3rd  shell, No of Electron = 18

4th shell, No of Electron =1

ctron of CU = 2+8+18+1 =29

Nucleus( Proton+neutron)

1st shell, No of Electron = 2
2nd shell, No of Electron = 8

3rd  shell, No of Electron =3

Total electron of Al =2+8+3 =13



CompariSons

Relative
Charge

Location

electron |




l Current Electricity

Static Electricity

Direct Current
(DC)

Alternating

Current (AC)




(DC)
charge in one direction

2 cinielle The terminals of a
ot switch signs

+V DC

Time



Alternating Cu

*Time

1 sec




Current

w of charge (electrons) within
how fast charge is moving.

ow if there is a voltage

ce (potential _
ol for Current = |
or Current = Amps (A)



Voltage

charge (electron) “pusher.”
current to flow/move.

bol for voltage =V
Unit for voltage = Volts (V)






ont Unit Value

Prefix Current Voltage Resistance Conversion
factor

Tera 1012
Giga GA GV GO 10°
Mega MA MV MQ 10°
Kilo KA KV KQ 103
Main Unit A \Y Q -
Milli mA mV mQ 1073
Micro A MY uQ 107°
Nano nA nV nQ 107°
Piko pPA pV pQ 10712




Different Unit Value

The S| prefixes.
Multiplier Prefix

ID]E
1[]]5
1[]]2.
107
10°
10°

TR Z0HT

P Y BT E0L




hank You Very Much
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iductor, Semiconductor & Insulator



Semi-
conductor

Insulator



ows the flow of in one or

'vpe of metal which allows
ow through it.
ave are less than of 4

ples:
Silver
Gold
Copper
Aluminum



Semiconductor:

hat possess the property of
ductivity less than conductors

are equal to 4

ermanium



Insulator:

5 that are not good conductors of

dare more

Neon etc.



Conduction

-
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Energy ——»
Energ}r _—
Energy ———»
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i
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1. At constant temperature and cross sectional area, The Resistance
“R™18 directly proportional to it’s length “L”

2. At constant temperature and length, The Resistance “R”

IS Inversely proportional with it’s Cross Sectional Area: “A”

S (2)

3. The Resistance “R” 1s dependent on the Nature of the material.

Including equation 1 & 2, we get,

Rc>cE
AL
R=pK

Where, p = Specific Resistivity

Cross-sectional

area = A cm?




Unit of Resistivity:

DNIM — CIN

ohm X% inch? \
= . = ohm — inch
inch

p

p = Ohmf:CM = ohm —CM/ft




Mathematical problems






Chapter-03

Ohm’s Law



t through a conductor between
directly proportional to the
two points.

¥ — R= Constant

ahassannazmu l@gmail.com 01741272718
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Graphical Represen _

Voltage, V(volt)

ahassannazmul@gmail.com
01741272718



Limitation of C

ot be applied to unilateral networks.

circuit.

licable in variable resistor circuit.

is also not applicable for non - linear

ahassannazmul@gmail.com
01741272718



Mathematical problems
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Electric Ci

source
electrc




A Basic Circuit

Switch Fuse

Battery/
Source




Classification of Elect

A

more than one resis
which the electricity (€

A parall
which the resistor Arrange
connected togg

together. The ci
with some flowi

combining wh
Olta C C C C



Series circuit

Series circuit

i,

(1 L) )
A AN
Lurelnt ..."l': -|-_

- Gircul diagram

Series Circuit

;



e Each resistance in a series
circuit adds to the total
resistance of the circuit.

Circuit diagram

Y



Series circuit Circuit
ofthree - ¢ diagram

10




Resistors in se

e If two resistors are
the total resistance?

same current

Voltage drop
Total Voltage dr
















: =R, + R, + R, +...
. egeivaalerns = =
Series

ko LV _VitVarVir.. Vi Vo Voo o
eqracnvorfenr I I I—-__. I N 1 = 3

Series key idea: The current is the same in each resistor by the current law.

1
R,

eagriiverfenr
Parallel e

PEFE“El: ‘r—: I — II —+ I: —+ IZ “+ ... = ‘rl
Rl

1 1

R. R,

excged v e rnd
FParallel key idea:The voltage is the same across each resistor by the voltage law.

R

egreeivirden?



Resistors in series/parallel

. - -
Iﬂ R;1=200
4+
10V .
R,=200



» Series connections provide a way to increase total resistance.

» Parallel connections provide a way to decrease total resistance.

. . 1253 304 300 400
In the circuit shown, find: A — A —AANA

(a) the equivalent resistance between points A and B,

(b) the current through each resistor.

Given: R, =120, R:=3.080, R;=501%2  R;=4.02K%L2,
Find: (a) R (b)) [l

(a) All four resistors are in series combination, so

R=R +R+R+R=12Q+300Q2+50Q+400Q=24Q.




:- = 1
In the circuit shown, find:

(a) the equivalent resistance between points A and B,

(b) the current through the battery.

Given: R;=12£82, R.=120, R;=6.00,
Find: (a) R, (b) /.

0
(a) The three resistors are in a parallel combination.

1 1 1 1 1 -
120 120 600 12Q 120 T 1200




Find the equivalent resistance between points
(a) A and B,
(b) A and C,
(c) B and C.
Given: R =R:=R;=R=20.0%.
Find: (a)Rag (b) Rac  (c) Rpe-
(a) All three resistors are in parallel between points A and B, that is, the ends of all three resistors are across

points A and B. We redraw the circuit.
O T 5
2 Ry R

(b) Since point C and point B are connected (they are the same point), Rag = Rac = 6.67 L2,

(c) Again since points B and C are connected, there is no resistance between them (short circuit).

So Rae ={.



omplete a V-I-R table.

Biz80

R,=20



Check for Understanding

always the same for resistors in series?

Answer: b

ing is always the same for resistors in parallel?




Check for Understanding

istors in series generally the same?

Answer: No

Answer: Yes, if a
resistors in parallel genera
Answer: No

in certain cases?






Chapter-05

Electric Power & Energy






r can be delivered or
rbed as defined by the polarity
of the voltage and the direction of
the current.







second is too small a quantity for

ical purposes, so the watt-hour
watt-hour (kWh) are defined

e killowatt-hour meter is an instrument
used for measuring the energy supplied to
- a residential or commercial user of
electricity.



Current Coil Current, i

T Pressure Coil

Supply
Voltage, V

l

(a). Wattmeter Connection

Current coil
(C.C)
Pressure coil

(P.C)







Energy meter Conne
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discovered

he amount of per second that
to
of the wire and the of the

is given in the following manner.

ount of heat produced in a current
ting wire, is proportional to the square of the
of current that is flowing through the wire,
when the of the wire and the
" time of current flowing are constant.


https://www.electrical4u.com/electrical-resistance-and-laws-of-resistance/

Cont..... Joules

of heat produced is proportional to
electrical resi of the wire when the current
ime of current flowing are

to the time of current flowing, when
and the amount of current is


https://www.electrical4u.com/electrical-resistance-and-laws-of-resistance/
https://www.electrical4u.com/what-is-electrical-resistance/

Cont..... Joules L

ree conditions are merged, the
la is like this -

ere,l,R,t are variables

AN as

fined as the number of work units
hen completely converted into heat,

rnishes one unit of heat. ] = 4.2 joules/cal (1 joule
07 ergs) = 1400 ft. Ibs./CHU = 778 ft. Ibs/B Th


https://www.electrical4u.com/mechanical-equivalent-of-heat/
https://www.electrical4u.com/mechanical-equivalent-of-heat/

Cont..... Joules Lav

W -
— (.24 I°Rt cc
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