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. Define electric current and identify its SI unit 3s Ampere (A), 1A=1C/S r
|

Page 92
Rate of flow of charge is called as current
Q , , coulomb
] == SI unit of current is ampere (A) = ———
t second
2 ‘ Determine the magnitude of the current in terms of the rate of flow of electric charge [I=q/t]).
The rate of flow of electric charge (i() is called electric current and is age 92

measured in coulombs per second. Electric current is represented by [, so

| = % A flow of electric charge equal to one coulomb per second (1 C/s) is
called an ampere (A).

Nora
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3 I State Ohm's law and apply it to simple circuits [AV=1.R].

| Page 96

What is Ohm's Law? Ohm's law states that the current through a
conductor between two points is directly proportional to the
voltage across the two points. Therefore, V = Rl where R is a
constant called resistance. R depends on the dimensions of the
conductor and also on the material of the conductor.

Nora
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=

Dafine aloctric current and identify its S1 unit 35 /m\
L_/______,/

T

Page 92
@ flow of charge is called as current
Q CowJomb , _ ) coulomb
| = = . —Slunitof current is gmpere (A)f———
£ B | second
= ——
: Determine the magnitude of the current in terms of the rate of flow of electric charge [I=q/tl. )
\l w
The rate of flow of electric charge (i[) is called electric current and is Page 92

measured in coulombs per second. Electric current is represented by I, so

I = % A flow of electric charge equal to one coulomb per second (1 C/s) is

called an ampere (A).
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| Define a short circult and describe its effects. pag@ 117

~ € W 2 O\k\v\o\
W%“ UWhen a short-circuit occurs, the current in the system increases

to an abnormally high value while the system voltage decreases
to a low‘—vahxe*:):

) Short-circuit causes excessive heating which may result in fire
or explos1on e

= | % mgf/&*:””% Effects of short-circuit

What Is an Electrical Short Cir

A short circuit is an abnormal condition in an electrical circuit
where the electrical current flows through an unintended, shorter

athway instead of following the circuit. )
\/ @>Somet1mes short-circuit takes the form of an arc and causes
/ considerable damage to the system.
_——

the service rendered by the power system. If the voltage remains
low for even a few seconds, the consumers” motors may be shut
down and generators on the power system may become

unstable.
e

@ * Low voltage created by the fault has a very harmful effect on

Nora
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I . [MM Page 112
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Characteristics of a parallel circuit. — \Y S

“ (k=50 )

\/f Each device joins the same two spots. As a result, each gadget has the
da
V!

same voltage.
2. The circuit's total current is split between the parallel branches. Each

branch's current is proportional to the inverse of its resistance.
/B/The sum of the currents in the parallel branches equals the total current in
the circuit.
Lyl'he overall resistance of the circuit decreases as the number of branches

grows.
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Presenting... = Give control : 2N Stop presenting

. Apply the right-hand rule to indicate the direction of the magnatic field In and around 3 solenold carrying current. ag@ 1l6
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This is a junction

@)
/ Kirchhoff's Junction Rule: Im - Sum of Covrent out
Current In = Current Out E = I +3; & Jq
||1 =12 +1s | .
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State Ohm's law and apply it to sample circuits [AV=1.R].

Example :

\/\ ;rE Qx
| 2HR\E= —
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' _ 2R M=
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Calculate the anmount of energy transformed to tharmal enargy by 3 resistor (if power 5 transformed at a constant rate) using the
11 equation E=Pt=12 Rt=((AV)2/R)t

[‘“"Wav (E)F Worc done Page 93
EXAMPLE 1 P ¥ =
Owey =
ELECTRIC POWER AND ENERGY : B attery dellvers @urrent
to an electric motor connected a S terminals. O E= P x JCJ
—a. What power is delivered to the motor?

b. If the motor runs fow much electrical energy is delnverii@ E \/ ; T "

@P:\/xj = Ex0-Cz 2 Walt

@ JCL 5wmiv 2 5%X 0 = 300§9L

Nora
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Define a kilowatt-hour as a unit for measuring electrical energy and i equal to 1000 watts delivered continuously for

o — Page 104
(1{ We  Lge. 000 \Watt O\Hﬂ}xr\ces fG‘& | owny tHren

Eledwital  Enevay  Contumed s [ KWh -

| Unit = K\/\H/L -
v L | \ \ ol [ 000 \Wath X éo@; lson Watt— ¥ Gox o

Kilo  Watk houy — 2 ¢ooxlooo Joulu
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I Define a short circult and describe its effects. agg 117

Effects of short-circuit

* When a short-circuit occurs, the current in the system increases
to an abnormally high value while the system voltage decreases
to a low value.

hat Is an Electrical Short Circuit * Short-circuit causes excessive heating which may result in fire

A short circuit is an abnormal condition in an electrical circuit or explosion.

where the electrical current flows through an unintended, shorter
pathway instead of following the circuit.
* Sometimes short-circuit takes the form of an arc and causes

considerable damage to the system.

* Low voltage created by the fault has a very harmful effect on
the service rendered by the power system. If the voltage remains
low for even a few seconds, the consumers’ motors may be shut
down and generators on the power system may become
unstable.




Nora

Explain the characteristics of a paraliel crouit pan

@
=
=
N

Characteristics of a parallel circuit.

1.

Each device joins the same two spots. As a result, each gadget has the

same voltage.

. The circuit’'s total current is split between the parallel branches. Each

branch's current is proportional to the inverse of its resistance.
The sum of the currents in the parallel branches equals the total current in

the circuit.
The overall resistance of the circuit decreases as the number of branches

grows.



Aoply the right-hand rule to indicate the drection of the magnatic field In and around s solenoid arying arent. Dy g@ 116
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Apply Kirchhoff's junction rule to electric circuits.

I2
This is a junction _

-

l4

Kirchhoff's Junction Rule:

Current In = Current Out

||1=I2+|3

Page 94



Draw schematic circult diagrams with different components along with ammetars and voltmeters correctly connected to measure
current and voltage

|
Light bulb I

Switch

Resistor

Light bulb

Resistor Switch

e —

- P — il
T
A%
N/
+ -
—— (A)
Resistor N~
Ammeter
| ¢ ()
r i -~
| \J
R el Switch

Page 95
WIRE LAMP
INCANDESCENT
CONDUCTORS
—L— CONNECTED s
RESISTORS

—+— CONNECTED
NOT
CONNECTED

=NV FIXED

VARIABLE
(POTE NTIOME TE R)

"R

—4|— CELL —" o SWITCH

~i|— sarmEry

Llllb—- OR

—@— VOLTME TER

@) e




Nora

Explain the factors (like oss-sectional b ture and material of the conductor) that affect the resistance of - F
ca:-mmf (like length, or arca, tempera a na ) ceofa Page 6

Factors Affecting Resistance —— v —
<Ry W
1. The length L of the material. Longer materials have g{reater T)
resistance. = - —
= 20

2. The cross-sectional area A of the material. Larger areas offer LESS /0 = [-3X lo (L m

resistance. A
5 \
1Q

3. The temperature T of the material. The higher temperatures usually
result in higher resistances.

P = resistivity
L. =length
A = cross sectional area

4. The kind of material. Iron has more electrical resistance than
a geometrically similar copper conductor.




State Ohm's law and apply it to simple circuits [AV=1.R]. Pa ge 97

10
Q %\ QQ +yl\/g
% *\\4 4 - 2% 1
(V‘—IXR 1\1 g il 2}
ﬂ.s/lz _ L il
, WY\= Rq_ R *Rl K!
Example : —Ny— P,

Nora



Calculate the amount of energy transformed to thermal enargy by 3 resistor (if power 5 transformed at 3 constant rate) using the
1 equation E=Pt=12 Rt=((AV)2/R)t

Emvw Qa: Woy < done

exane s C] rage s
Pow@“( =

=

ELECTRIC POWER AND ENERGY A attery delnvers @urrent
to an electric motor connected a terminals. Q - B Jc ]
=

~—a. What power is delivered to the motor?

b. If the motor runs f@ow much electrical energy is delivered E@

l@m@uuok&muius PROBLEM ¢ C = <4 Walt

¢ Draw a circuit showing the positive terminal of a battery connected to
a motor and ':Jée return wire from the motor connected to the negative

brminaloft battery.> Yn v = S5X Lo — 00 Seo
ow the direction of conventional current.
E’—é%QK%gbot ‘r
KNOWN UNKNOWN
AV =60V P=7
| =050 A E=7?
t = 5.0 min

Nora



B SOLVE FOR THE UNKNOWN
a. Use P = J|AV to find the power.
P = IAV
P = (0.50 A)(6.0 V) 4 Subslilule | = 0.50 A,V = 60V
=3.0W
b. You learned that P = -f— Solve for E to find the energy.

E = Pt
= (3.0 W)(5.0 min) € Subslitule P = 30W. f= 50 min

. [ 60
= (3.0 J/s)(5.0 min) (1 miﬁ)
= 9.0x10? J

B EVALUATE THE ANSWER

¢ Are the units correct? Power is measured in watts, and energy is measured in joules.

¢ |s the magnitude realistic? With relatively low voltage and current, a few watts of power
Nora is reasonable.



Define a kilowatt-hour a3 a unit for measuring electrical energy and i equal to 1000 watts delivered continuously for
— Page 104

o g is reason, glggtric companies sure ¢nergy
le‘%-%&l { unit-ef a large number otp}lgu es called a
dlowatt-hour (kWh). A kilowatt-hour is equal to

Nora

The! dmoumit of electri¢abenietgy usedby ac devicesis | bow thaen

its rate of energy consum ptiop, in Jqules per second or Love | K -
ts (W), multiplied b;?tlfegnumber of sl?;\grﬁgs%%e et .

~ device \isb(\)j\pbnﬁi. Joules per {;%Céygc\/gigr@wecgg@ = lson Wask % Gox €

g]-xs E(qu\ajls the t?kal amount of joules of energy. The
Kils \,\]0\3@( LY 3600 X looo0 joub

joule, also defined as a watt-second, is a relatively small =
amount of en too small for commercial sales use. ilh
Ergy; PRl = 2ol s (@

1000 watts delivered continuously for 3600 s (1 h), or
3.6x10° J. Not many household devices other than
hotwater heaters, stoves, clothes dryers, microwave

ovens, heaters, and hair dryers require more than
1000 W of power.



Use the voltage divider circuit as a series circuit to calculate resistances and voltage drop across the components

| Page 108

AV, = IR,

[ Av .
- (Rl + RZ)RZ =

~ AVR, A
~ R, + R,

Nora



e I Explain the characteristics of a parallel circuit agj:’ 112

_JW_
Characteristics of a parallel circuit. s
1. Each device joins the same two spots. As a result, each gadget has the
same voltage. VA
2. The circuit's total current is split between the parallel branches. Each e
branch's current is proportional to the inverse of its resistance.
3. The sum of the currents in the parallel branches equals the total current in
the circuit. ‘/\,{1\,‘
4. The overall resistance of the circuit decreases as the number of branches
grows. po—
O

Nora



=2

| = l Cakculate the equivalent resistance of a parallel crcuit age 113

EQUIVALENT RESISTANCE FOR RESISTORS IN PARALLEL
The reciprocal of the equivalent resistance is equal to the sum
of the reciprocals of the individual resistances.

EQUIVALENT RESISTANCE AND CURRENT IN A PARALLEL CIRCUIT Three resistors,
60.0 0, 30.0 O, and 20.0 O, are connected in parallel across a 90.0 V battery. [ 2.¢.1 |8 3¢

a. Find the current through each branch of the circuit.

b. Find the equivalent resistance of the circuit.
¢. Find the current through the battery. _' l
ey UNKNOWN ,
Ry = 60.0 Q =7 | =7 90.0\!‘_:.:_:_.
R, = 30.0 Q — R =7 00Nl 2 3000 2 2000
R, = 20.0 O 2 |
I3 —3 4

Nora - AV = 90.0 V



El SOLVE FOR THE UNKNOWN

a. Because the voltage across each resistor is the same, use | = %

for each branch.

| _ AV | _ AV AV
'R 27 R, 37 Ry
900V 900V 900V
~ 6000 ~ 3000 T 2000
=1.50 A = 3.00A = 4.50 A
b. Use the equlvalent resistaice equation ior parallel circuits. - AV
. . | R
1 1 1 1
PEETECE €. Use | = ARV to find the total current. — 200V
111N 10.0 Q
~600Q 3000 " 2000 —~ 900 A
=0100 Q" B EVALUATE THE ANSWER
R =10.0Q ¢ Are the units correct? Current is measured in amps; resistance is measured in ohms.

¢ |s the magnitude realistic? The equivalent resistance is less than the resistance of
any single resistor. The currents through the resistors are inversely proportional
Nora to the resistance. The current for the circuit (/) equals the sum of the currents
found for each resistor (1 + I, + I3).



Describe the forces that ocour when ke or unlike poles of two permanent magnets are brought dose together (in tarms of the

G-
I - - .. oo ot magnes repe

each other (top), while unlike poles attract

each other (bottom).




17 State Ohm's law and apply it to simple circuits [AV=1.R].

Determine the magnitude of the current in terms of the rate of flow of electric charge [I=q/t). ag@ 99

_ CURRENT THROUGH A RESISTOR A 30.0 V battery is connected to a
10.0-€2 resistor. What is the current in the circuit?

Il ANALYZE AND SKETCH THE PROBLEM

e Draw a circuit containing a battery, an ammeter, and a resistor.

e Show the direction of the conventional current.

KNOWN UNKNOWN
AV =300V =7
R=10.0

B SOLVE FOR THE UNKNOWN

Use | = A—Vto determine the current.

" B EVALUATE THE ANSWER
|= R e Are the units correct? Current is measured in amperes.
_ 300V ¥ o ¢ |s the magnitude realistic? There is a fairly large potential difference
- Substifute B
10.0 2
=3.00A

Nora



Draw schematic circult diagrams with different components along with ammeters and voltimeters correctly connected to measure current
18 and voltage

Page 95

Light bulb
Light bulb

Switch AAA <5> O ,0 — WIRE LAMP

Resistor Resistor Switch INCANDESCENT
T l CONDUCTORS
W S
. P G — |1 — _+_ . RESISTORS
Q Bty —/ ", —AN—— EIXED
+/\_ + CON.D.O:I:IED ME VARIABLE
\V/ i (POTENTIOME TE R)
’m‘ = GROUND m RHEOS TAT
Rcsistorv il __4|_ CELL —"o SWITCH
Ammeter

~|— BarEry —@—vom(mt
3 oo
T ) 2 —Ns— OR _®. AMME TER

Cell” Switch

Nora




" | Explain the charactaristics of a series crcuit. age 107-108

=9

8° Characteristics of Series Circuits

~ Only one path (electron has no choices,
must go through all components)

~ If one goes out, they all go out
Voltage adds V=V +V,+V,+.. ..

5| Current 1s constant [ =I,=L=I;=....

JResistance adds R=R;+R,+R,+....

- Power adds P=P,+P,+P;+....

-
=9
=9
T
=9
_ 9
= ®
—
= ®
= ®
- @
- ®
. ®
E 9

Nora



Describe the properties of magnets.
20 Describe the characteristics of magnetic fields and sketch the field lines around a permanent magnet.

| Bar Magnet Field Lines |

General Properties of Magnets

1. Magnets have polarity — north and south poles.

2. Like poles repel, opposite poles attract

Bstwaen TwoBaritagnate 3. Some metals can be permanently magnetized, and some ores in

the earth are already magnetized — magnetite and lodestones are
naturally occurring magnets.

4. Some metals can be turned into temporary magnets (polarized) by
being brought near another magnet. This is magnetizing by
induction.

(a) Attraction between opposite poles (b) Repulsion between similar poles

5. Magnets cannot be broken or separated into separate north and
south poles. If you break a magnet, you simply get two smaller
magnets. North and south cannot exist independently.

Nora
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