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Quick Quiz 26.1 a capacitor stores charge O at a potential difference AV, If
the voltage applied by a battery to the capacitor is doubled to 2AV, (a) the capacitance
falls to half its initial value and the charge remains the same (b) the capacitance and
the charge both fall to half their initial values (c) the capacitance and the charge both
double (d) the capacitance remains the same and the charge doubles.

;!?'

-

(d). The capacitance is a property of the physical system |
and does not vary with applied voltage. According to
Equation 26.1, if the voltage is doubled, the charge is
doubled.
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Quick Quiz 26.2 Many computer keyboard buttons are constructed of
capacitors, as shown in Figure 26.5. When a key is pushed down, the soft insulator
between the movable plate and the fixed plate is compressed. When the key is pressed,
the capacitance (a) increases, (b) decreases, or (c¢) changes in a way that we cannot
determine because the complicated electric circuit connected to the keyboard button

may cause a change in AV.

%

(a). When the key is pressed, the plate separation is

Key ——» decreased and the capacitance increases. Capacitance
depends only on how a capacitor is constructed and not
on the external circuit.

Movable ——

plate - ]

o T 7

insulator ,

Fixed / Figure 26.5 (Quick Quiz 26.2) One type of com-

plate puter keyboard button.
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AV =AV, = AV
Cl

Ceq = C1 + Co (parallel combination)

Leg = Gf - Lo Ggobonine (parallel combination)
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Approximate Dielectric Constants and Dielectric Strengths of Various Materials
at Room Temperature

Dielectric Strength®
Matenal Dielectric Constant x (105 V/m)

Air (dry) 1.000 59 3
Bakelite 4.9

Fused quartz 3.78

Mylar 3.2

Neoprene rubber 6.7

Nylon 34

Paper 3.7

Paraffin-impregnated 3.5
P

Polystyrene 2.56

Polyvinyl chloride 3.4

Porcelain 6

Pyrex glass

Silicone oil

Strontium titanate

Teflon

Vacuum

Water
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. ( (8.85 X 107 12C2/N-m?) (6.0 X 10"* m?)
= . . 9
1.0 X 107" m

20 % 107 12F = 20 pF
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Dielectric Strength? &:’lm 6 9) é' 93 gsﬁ

Material Dielectric Constant s (10°V/m)

X of o

Air (dry) 1.000 59 \ Iy ols )‘)9 Q)l} Cﬁ"
Bakelite 4.9 ¢ &
Fused quartz 3.78 M ) L“’
Mylar 3.2 ** ¢
Neoprene rubber 6.7
Nylon 34
Paper
Paraffin-impregnated

paper
Polystyrene
Polyvinyl chloride
Porcelain
Pyrex glass
Silicone oil
Strontium titanate
Teflon
Vacuum
Water

d= (16 X 10°V/m)(1.0 X 10~ % m)

“max

AV, = E

max

16 X 10°V
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