Identify the symbols of common curcuit elements
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Solve problems on parallel plate capacitor
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The unit of capacitance is equivalent to:
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Concept Check 4.1

The figure shows a charged capacitor.
What is the net charge on the
capacitor?

a) (+g)+(—q =0 +q
b) I4+ql +1—gl=0 =

Q) |+gl +1—ql=2q
d (+q)+(—q) = 2q
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a) (+q) + (—q) =0

b)ligl+ l-gl -0 -9
q

c) l+ql + I-gl = 2q
d) (+q) + (-q@) - 2q
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Self-Test Opportunity 4.1

You charge a parallel plate capacitor
using a battery. You then remove the
battery and isolate the capacitor. If
you decrease the distance between
the plates of the capacitor, what will
happen to the electric field between
the plates?
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Concept Check 4.2

Suppose you charge a parallel plate
capacitor using a battery and then
remove the battery, isolating the
capacitor and leaving it charged. You
then move the plates of the capacitor
farther apart. The potential difference
between the plates will

a) increase.
b) decrease.
) stay the same.

d) not be determinable.
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Concept Check 4.3

Suppose you have a parallel plate
capacitor with area A and plate
separation d, but space constraints on
a circuit board force you to reduce the
area of the capacitor by a factor of 2.
What do you have to do to compensate
and retain the same value of the
capacitance?

a) reduce d by a factor of 2
b) increase d by a factor of 2
¢) reduce d by a factor of 4

d) increase d by a factor of 4
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4.19 A parallel plate capacitor is charged with a battery and then
disconnected from the battery, leaving a certain amount of energy
stored in the capacitor. The separation between the plates is then
increased. What happens to the energy stored in the capacitor? Dis-
cuss your answer in terms of energy conservation.
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4.28 A parallel plate capacitor is connected to a battery. As the
plates are moved farther apart, what happens to each of the following?

a) the potential difference across the plates
b) the charge on the plates

c) the electric field between the plates
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4.28 A parallel plate capacitor is connected to a battery. As the

plates are moved farther apart, what happens to each of the following?

a) the potential difference across the plates
b) the charge on the plates

c) the electric field between the plates
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A parallel plate capacitor has a capacitance
equal to C. What would be its capacitance
if the area of each of the two plates doubled
and their separation distance quadrupled?
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a parallel plate capacitor its plates are at
potentials of +800V and +1300V. Which
diagram best shows the electric field
between the metal plates?
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a parallel plate capacitor in vacuum
consisting of two conducting plates, each
having area A, separated by a distance d. If
the electric potential difference between the
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two plates of the capacitor is (8.0V). What ¢ (2d) sl Lagin
is electric potential difference between the
two plates; when the distance between them
is equal to (2d)?
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A parallel plate capacitor with plates
separation of (1Imm). calculate the area
required to make the capacitance of
capacitor equal 1 pF?
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1.13 cm? 2.1cm

7.1 X cm? 3.14 cm?

A parallel plate capacitor has a capacitance
of (2nF) and a (30V) potential difference, if
the area of each plate is (40cm?2), Find the
electric field between the plates
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The circuit below contains a
battery and two capacitors with
the same capacitance. If the
switch was closed in (a) for a
period of time then it was closed
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in (b), What is correct about the | ¢(b) Aaiil)
charge of each of the capacitors
after the switch is closed in (b)?

q1=q2#0 q1=0,q,#0 q41=q, =0 q1#0,q9,=0

According to the figure, a parallel
plate capacitor in vacuum consisting of
two conducting plates, each having
area A and opposite charges, separated
by a distance (d). If the electric
potential difference between the two
plates of the capacitor is (20.0V). What
is electric potential difference between
the two plates when the distance
between them is equal to (0.5d)?
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4.46 The capacitor in an automatic external defibrillator is charged
to 7.50 kV and stores 2400. | of energy. What is its capacitance?




A parallel plate capacitor in
vacuum consisting of two
conducting plates, each
having area A and opposite
charges, separated by a
distance d. If the plates are
moved closer together, what
happens to the magnitude of
electric field between the
plates and the fringe field?

= X

E1,81 (B Gaa gl (6 3l gia S
Lagda Jd ¢ Cbea ga G gl (e (98
Critiandy Lagdad alg (A 4ol

13 d Adlasa Lagis Juadl (pialicaia
parl) Laguaary (pa 093-‘-\[ G A Al
Jlaall 5 ke (e 08 o 1y 13lad
Jaaly pa sl G (Al <))

die) ¢ gl GJug,st.,ugs‘n

¢ k)

sl A it g Jiadl

sl O (Al gsh) Jlaall

the fringe field electric field between the plates
Al Al
Increases Increases
Decreases Decreases
Jay b gy
Decreases Remains the same
el JB Jay
Remains the same Decreases

Concept Check 4.10

How much energy is stored in the
180-uF capacitor of a camera flash unit

charged to 300.0 V?
a) 1.22)
b) 8.10J
c) 45.0J

d) 115 J
e) 300
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Which of the following is not correct for the

energy strode in capacitors?
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4.3 The distance between the plates of a parallel plate capacitor is reduced
by half and the area of the plates is doubled. What happens to the capacitance?

a) It remains unchanged.

b) It doubles.

c) It quadruples.
d) It is reduced by half.




Define the electric capacitance of a conductor as the quotient of division of the electric charge on the conductor by the electric
potential on the conductor, and express that in an equation

Apply the relationship between the magnitude of charge q on either plate of a
capacitor, the potential difference AV across the capacitor, and the capacitance C
of the capacitor

voltage, V
A

charge stored, Q




The opposite figure represents

Q
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capacitors has a less
capacitance?
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The graph shows the changes in potential

difference and electric charge

1. What is the charge of the capacitor
C, and capacitor C, when the potential
difference between their plates is 8V

. What’s the capacitance of eache

capacitor
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The opposite figure represents
the relation between the
electric charge (Q) on one of
the two plates of four
capacitors A, B, C and D and
the potential difference (V)
between the plates of each of
them during the charging
process, which of these
capacitors has a largest
capacitance?
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The opposite figure represents
the relation between the
electric charge (Q) on one of
the two plates of three
capacitors X, Y, Z and the
potential difference (V)
between the plates of each of
them during the charging
process, which of the following
is correct?
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The graph represents the
curve of potential difference
changes between the two
plates of the capacitor as its
charge changes during the
charging process if the
distance between the plates
is (1.2 mm).

0.0 10 20 30

01107

4.0

A QI ke Jiay (All) pea )
iy SR agiaa (o gl
S cadd ddlas JNA Aliag
(1.2mm) Ofiasiall Cp axal)

Calculate the area of the capacitor plate
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What do the slope of the line and the area
under the curve represent
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The graph represents the
curve of potential difference
changes between the two
plates of the capacitor as its
charge changes during the
charging process if the
distance between the plates
is (1.2 mm).
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Calculate the capacitance and the stored

energy
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The graph in represents the

amount of charge stored on 15
one plate of a capacitorasa | 5
function of the charging S 10
potential. 7
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Calculate the capacitance and the stored
energy at pd of 25V
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The graph in represents the 3.50x10-°
amount of charge stored on e
one plate of a capacitor as a 2.00x10°5
function of the charging

potential.
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Calculate the capacitance and the stored
energy at pd of 8 V
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