Physics 1B Spring 2010
Quiz 2 version A

Solution

1.(e)

The electric potential in the middle by charge +Q is :

y, = Q) (1)

(3)
For charge —Q), it’s

So the total is V =V, + V_ = 0.

2.(b)
We can solve this problem separately. Please refer to Figure [l In this figure, C; = 10uF,Cy =
6ul, Cs = 12uF,Cy = 6uF.

(1)Calculate Ceq1. C2 and C3 are connected in series.
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This gives Ceq1 = 4p k.

(2)Calculate Ceqa. Ceq1 and Cy are connected in parallel.
Ceq2 — Ceql + C’4 (4)

So we get Cego = 10pF.

(3)Calculate Cyor. €1 and Ceqo are connected in series.
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So, the entire capacitance is Cyor = duF'.

3.(d)
Problem 2 and 3 have the same combination of capacitors. Please refer to Figurell We’ll use this

figure from the right to the left.



Figure 1: Problem 2 and 3.

C1 and Cyo are connected in series, thus they have the same charges.
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U, —I—Uqu = 18V (6)

From these 2 equations we get Uy = Uggo = 9V.

As we can see, Ceq1 and Uy are connected in parallel. The potential difference between them is 9V'.

C5 and (3 are connected in series. Then Qs = Q3.
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Us+Us = 9V (7)

We get Us=6V, U3=3V.
The charge in C3 is given by Q3 = C3Us = 12 x 1075F x 3V =36 x 1076C = 36uC.

4.(b)



These 2 capacitors are connected in series, and it means Q1 = @Q2. Here C1 = 3.0uF’, Cy = 6.0uF.
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U+ Uy = 90V (8)
We can get Uy = 60V, Uy = 30V. So,
1 2
Energy stored = §C’AV

1
= 5 X 3x1070F x 60272

= 54 x1073J (9)

5.(e)
The capacitance of a parallel-plate capacitor is
A
C = ¢—
E(]d
C? (20 x 10™2m)?
— 1012
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= 354 x 10711 F (10)
1 2
Energy stored = §CAV
1
= 5 X 3.54% 1071 F x 50212
= 4.4x1078J (11)
6.(c)
The electric potential energy is converted into electron’s kinetic energy. |APE| = %mev]%mal —

%mevg. Here vg is 0 since electron is initially at rest. The change of PE is |APE| = eU. From



these 2 equations, the vy, is expressed as

' [2eU
Vfinal = e
2% 1.6 x10719C x 4800V
N 9.11 x 10-3lkg
= 4.2x10"m/s (12)
7.(d)
: _ k(+9) : _ k(+29)
The +q charge creates a potential V1 = —==. The +2¢ charge creates a potential Vo = ~

The +5¢ charge creates a potential V5 = @. The total potential at site of —3q is V5 + V5 + V5,
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Vit Th 415 = Fta) | k(H20) | k(+5q)
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= x 7.414
2m
= 333V (13)

8.(a)
These 2 capacitors are connected in parallel. They have the same potential difference. This gives

U1 = UQ. Here 01 = Q.O,UF, 02 = 1.0,uF.
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