1.4 Electrostatic charging
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Quick review:

Classify the following into superconductors, conductors, semiconductors,
insulators: o\ |

(Glass, Copper, Germanium, Niobium-titanium alloy).

 Niobium-titanium .
= alloy Copper Germanium Glass
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EDUCATION

Starter Activity: Charging the Balloon

S o }"'/ )Y} (® show all charges )
R O Show no charges. (
o \— O Show charge differences .
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¢ What do you notice happens ,to,tﬁi:fiﬁa‘ll‘qoh"and jumper after yqulet tﬁe balloon go? Give a reason for your answer.
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A

The balloon islgpelled*to the jum_pigr/peeiaﬁéyéithe balloon and

jumper are like-charged.

~

A (|

C

V '\
The balloon is attracted to the jumper because the balloon and
F
umper are oppositely charged. v

— ——— y

The balloon is attracted to the jumper because the balloon and
A ——
jumper are like-charged.

D

X
The balloon is repelled to the jumper because the balloon and

jumper are like-charged.
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X
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charging

How does a battery
How is lightning created? charge a phone?

Electrostatic charging is the transfer of charges.
A~~~ o




Electroscope
“odof 2

You can use ar(eTectroscope)o detect if an object BRASS DISC
has an electrostatic charge.

INSULATOR PLUG

€ What is an electroscope?

GLASS CASE
— BRASS ROD
GOLD LEAF
You can build a relatively simple electroscope by | METALFOIL
using two strips of very thin metal foil that are

attached at one end and are allowed to hang
straight down adjacent to each other from an _
isolating frame.

Gold leaf electroscope

-
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Electroscope: indacton

- An uncharged (neutral) electroscope is shown in
Figure (a). The two arms are closed.

- If you bring a negatively charged paddle near the
metal ball, it will attract the positive charges. A
negative net charge will be created on the arms, and
they will repel each other and move away as in
Figure (b).

- If you remove the negatively charged paddle away
from the metallic ball, the two arms will go back to —
the original position as in Figure (c). (@)

We say the charge on the arms were induced,
because the negatively charged paddle didn’t touch
the metallic ball.

Note that the net charge of the electroscope is zero
in both cases and that the motion of the conductor
indicates only that the paddle is charged.
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Electroscope: conduction

- If a negatively charged paddle touches the
ball of the electroscope, Figure (b), electrons
will flow from the paddle to the conductor,
producing a net negative charge.

- If you remove the negatively charged object
away from the metallic ball, the electroscope
will carry a negative net charge, and will be
called negatively charged.

(@)

- This method is known as charging by contact.

(c)
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Electroscope: induction

The electroscope can be given a char #hout touching it with the charged paddle. This method requires
the electroscope be connected to @ ground.)Then, while the charged paddle is still close to but not touching
the ball of the electroscope, the gr nnection is removed.

This process is called chariini by induction and yields an electroscope charge that has the _
——

oﬂeud

from the charge on the

=

(d) (e)

FIGURE 1.11 cCharging by induction: (a) An uncharged electroscope. (b) A negatively charged paddle is brought close to the electroscope.
(c) A ground is connected to the electroscope. (d) The connection to the ground is removed. (e) The negatively charged paddle is taken away,
leaving the electroscope positively charged.
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Electrostatic Charging

There are three ways an object can become electrostatically charged:

1) -: Rubbing two insulating objects together will transfer negative charges from one object to the
other.

2) _: Charges will flow between two objects with a different net charge connected by a
conductive path.

3) -: A charged object will attract opposite charges in nearby objects, causing these nearby
objects to become charged.

=
‘ < S
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Activity: (Page:

Concept Check 1.2

The hinged conductor moves away
——

from the fixed conductor if a charge is

applied to the electroscope, because

@ike_ charges repel each other. I

b) like charges attract each other.x

c) unlike charges attract each other. »

d) unlike charges repel each cher. X
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Grounding:
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EDUCATION

A quick and large transfer of charge can be
dangerous and harmful. The sudden transfer
of energy can cause burns or start fires.

To reduce the risk of a sudden charge transfer,
the net charge of an object must be reduced.

Objects are connected t@ using a
conductive wire. Any build Up of charge in the
object can be safely taken away through this
conductive wire.

Teacher: Ms. Asmaa Alhameed

- What is the third pin used for?

The top pin in the plug is the ground connection. This top pin
is always longer than the other pins to ensure your device is
always grounded before it is connected to the live wires.
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Practice:

1.9 A meutal plate is ected by a conductor to a ground through a switch. | 7
adl 3 Glas ols L.a.c Jes I..a YL I..a 1.9
The switch is initiallysefosed. A charge (+ ng brought close to the plate O+ : By ;'il_ul e t | Hf ’Jaj e uxl UJILSEJ;I- e ?
without touching it, and then the switch 5 opened. After the switch is opened, ' £ Tt P . Qe em T Y A1) r:i
, , v gl 2ss

the charge +Q is removed. What is the
——

charge on the plate then? - Osmie ni 7ol (a

/S arge 7ol s (b

a) The plate is uncharged.
) | adle gl ams (c

b) The plate is positively charged.
¢)YThe plate is negatively charged. I —

The plate could be either positively
or negatively charged, depending on the
charge it had before +Q was brought near.
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Practice:
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1.10 You bring a neg;tively harged rubber rod close to a grounded
conductor without ing”it. Then you disconnect the ground. What is the

sign of the charge on the conductor after you remove the charged rod?

a) negative ~d) cannort be determined from the

ositive I # information given

c) no charge

14
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Thank you

Link for slides in the description

For inquiries:
Telegram: @Asmaa_Alhameed ’

Email: a.a.alhameed@gmail.com
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