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Symboils for Circuit Diagrams

Electric fields
Electric field vectors

Electric field component vectors

Magnetic fields

Magnetic field vectors

Magnetic field
component vectors

Positive charges
Negative charges
Resistors

Batteries and other
DC power supplies

Switches

Conductor with negligible resistance

Resistor

Source of emf (longer vertical line always represents the positive
terminal, usually the terminal with higher potential)

Source of emf with internal resistance r (r can be placed on either
side)

Voltmeter (measures potential difference between its terminals)

Ammeter (measures current through it)

— Capacitors —" I'—
—_—
—_— Inductors (coils) — B0 —
Voltmeters
—— ®-
— Ammeters -@—
@ AC Sources —-@——
o Lightbulbs )
—Wy= Ground symbol =
|
Current >

T
=
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Power delivered to o Voltage across
or extracted from " *P = Vyle., circuit element
a circuit element * Current in circuit element

X VOIld"C across mslslor
Power delivered ..., 'V
to a resistor ‘P = Vb[ = 12R - ;
. ? o

Current in rcslstor Rcsmtdncc of resistor
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Power delivered to o Vollage across
or extracted from """ P = Vab [ . circuit element
a circuit element * Current in circuit element

Voltage across resistor

Power delivere ..., b V2

3 up __ — 12p — ab

to a resistor P = Vabl =J°R = —
k-n'.. '.‘o 4

Current in resistor  Resistance of resistor
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Experiments No (A): Color Code Resistance
There are three types of bands color code resistance
Four band color code resistance

Maximum resistance and minmum resistance can calculate by
this law R,,ax = nominal + Tolerance

RNominal = AB X 1OC
R,0x = AB X 10¢ + perstantage X nominal

Tolerance = perstantage X nominal R7o1 = %(AB X
109

Riax = AB X 10° + %(AB X 10°)  Rym = AB x 10€ —
%(AB x 10°)

A and B significant Digital C  power
Five band color code Ryominat = ABC x 10P

R0 = ABC X 10° + %(ABC x 107) Rin = ABC X
10° — %(ABC x 10?) |

COLOR BANDS

TOLERANCE BAND

MULTIPLIER BAND
2ND DIGIT

1ST DIGIT
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RESISTOR COLOR CODE TABLE

NUMERICAL NUMERICAL
VALUE VALVE DECIMAL TOLERANCE
COLOR BANDS 1ST DIGIT ZND DIGIT MULTIPLIER PERCENTAGE
BLACK - 0 1
BROWN 1 1 10
RED 2 2 100
ORANGE 3 3 1000
YELLOW 4 4 10,000
GREEN 5 B 100,000
BLUE 6 6 1,000,000
VIOLET 7 7 10,000,000
GRAY 8 8 100,000,000
WHITE S 9 1,000,000,000
SILVER = - 0.01 T 10%
GOLD - - 0.1 t 5%
NONE - - * 20%
TOKEN RESISTOR COLOR CODE
= JIT | -
L
IST BAND | 2ND BAND | 3TH BAND |MULTIPLIER TOLERANCE
BLACK 0 0 0 1
BROWN 1 1 1 10 +1% F
LRFD. ] 2 2 2 100 2% G
3 3 3 IK
4 4 4 10K
GREEN s 5 5 100K 10.5% D
B 6 6 6 M 1025% C
VIOLET 7 7 7 10M 40.10% B
GREY 8 8 8 40.05% A
WHITE 9 9 9
GOLD 0.1 45% J
SILVER 0.01 +10% K
PLAIN +20% M
| — ]
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4-Band Resistors

The resistor nominal value is encoded in the color code in
Powgrs of Ten Notation. The template for determining the
npmmal value and tolerance of a resistor with 4 color bands is
given below:

I

o f \_\
' \

v { N
St U - N
It ‘-I .B‘md ; 2™ Band 3rd Band = 4 Band =
Significant Digit 204 Significant Digit Multiplier Tolerance
\ J

How. do we know which color correspond
fo which number?

Answer: Using the Resistor Color Code Table

Multiplier Tolerance
10°=1
101 =10 +1%
102=100 +2%
102=1,000
104 = 10,000
105=100,000
10%=1,000,000
107=10,000,000
103 =100,000,000
10°=1,000,000,000
102=0.01
10''=0.1

o

Green
Blue
Violet

OO0 | N (W N —




