Exercise walk-through

10.2

The Process of Charging

AP Physics 2



Electric Force, Field, and Potential

I—Charging

The process of charging

m a conductor lets charge move; an
insulator holds it fixed

m friction — electrons scraped
across

m conduction — touch: same sign

m induction — near + ground:

opposite sign



Permittivity, and the three ways to charge something

the constant k

free space

the consequence

friction

conduction

induction

k =

— it hides a property of the medium, the permittivity
d1eq

has the fixed value g9 = 8.85 x 1012 F/m; a material's is larger
the same two charges attract less strongly in water than in air
rubbing transfers electrons between two materials

contact with a charged body — the result has the same sign

a nearby charge rearranges charge in a neutral object, which can then be
grounded and left with the opposite sign

Induction needs no contact. That is what makes it the one method that can charge an object
without touching it, and it gives the opposite sign.



AP Physics 2

Exercises 2.1:2.3

2.1 State the difference between a conductor and an insulator.

2.2 Name the charging method in which two objects are rubbed together.

2.3 Explain how a charged balloon sticks to a neutral wall.



AP Physics 2

Exercises 2.1:2.3

2.1 State the difference between a conductor and an insulator. 2]

2.1

e in a conductor charge moves freely; in an insulator charge stays fixed in place

2.2 Name the charging method in which two objects are rubbed together. 1]

2.2

e friction (rubbing)

2.3 Explain how a charged balloon sticks to a neutral wall. 2]

2.3

« the balloon’s charge polarizes the wall, pulling opposite charge to the near surface, so
the balloon is attracted and held



AP Physics 2

Exercises 3.1-3.2

3.1 Charge moves freely through a

D A insulator

B conductor
C vacuum only
D neutral object

3.2 Charging by induction involves

D A rubbing two materials
B direct contact only
C bringing a charge near, then grounding
D heating the object



AP Physics 2

Exercises 3.1-3.2

3.1 Charge moves freely through a

D A insulator

B conductor
C vacuum only
D neutral object

3.1B

« conductor.

3.2 Charging by induction involves

D A rubbing two materials
B direct contact only
C bringing a charge near, then grounding
D heating the object

3.2C

e bringing a charge near, then grounding.



AP Physics 2

Exercise 3.3 (a)

3.3 A negatively charged rod is brought near (but not touching) a neutral metal sphere
on an insulating stand.

(a) Describe the arrangement of charge on the sphere. 2]



AP Physics 2

Exercise 3.3 (a)

3.3 A negatively charged rod is brought near (but not touching) a neutral metal sphere
on an insulating stand.

(a) Describe the arrangement of charge on the sphere. 2]

(a)

o the near side becomes positive and the far side negative (charges separate)



AP Physics 2

Exercise 3.3 (b)

3.3 A negatively charged rod is brought near (but not touching) a neutral metal sphere
on an insulating stand.

(b) State the net charge on the sphere. 1]



AP Physics 2

Exercise 3.3 (b)

3.3 A negatively charged rod is brought near (but not touching) a neutral metal sphere
on an insulating stand.

(b) State the net charge on the sphere. 1]

(b)

o zero — the sphere is still neutral overall



