PHY1124 A
Assignment # 3, Winter 2017
Due date: Tuesday Jan. 31 at 4:00 p.m.
Scan and send your solutions to phyl124assignments@gmail.com.

Solutions will be reviewed during the DGD on Jan. 31.

1. (a) How much work would it take to push two protons very slowly from a separation of 2.00 x
1071 m (a typical atomic distance) to 3.00 x 107**> m (a typical nuclear distance)? (b) If the
protons are both released from rest at the closer distance in part (a), how fast are they moving

when they reach their original separation?
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2. (a) An electron is to be accelerated from 3.00 x 10°m/s to 8.00 x 10°m/s. Through what
potential difference must the electron pass to accomplish this? (b) Through what potential
difference must the electron pass if it is to be slowed from 8.00 x 10°m/s to a halt?
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3. A small sphere with mass 1.50 g hangs by a thread between two parallel vertical plates 5.00 cm
apart (Fig. 1). The plates are insulating and have uniform surface charge densities +o0 and —o.
The charge on the sphere is ¢ = 8.90 x 1079 C. What potential difference between the plates
will cause the thread to assume an angle of 30.0° with the vertical?
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FIG. 1: Charge on a string for Problem 3.
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4. When an electron moves from A to B along an electric field line in Fig. 2, the electric field
does 3.94 x 107 J of work on it. What are the electric potential differences (a) Vg — Va, (b)
VC — VA, and (C) VC — VB?
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FIG. 2: Electric field line for Problem 4.

=
<<
oo

|
=

20 = -nd - 26V
oL -e

\/6-\/4 = Z‘—Ié vV

T
~—
<
1
=
1"

A

<

o~
I

O



2
5. The plates of a spherical capacitor have radii 38.0 mm and 40.0 mm. (a) Calculate the ca-

pacitance. (b) What must be the plate area of a parallel-plate capacitor with the same plate
separation and capacitance?
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6. In Fig. 3 find the equivalent capacitance of the combination. Assume that Cy x 10.0 uF,
C5 =5.00 puF, and C5 = 4.00 pF.
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FIG. 3: Capacitor combination for Problem 6.

7. Two parallel-plate capacitors, 6.0 puF each, are connected in parallel to a 10 V battery. One of
the capacitors is then squeezed so that its plate separation is 50.0% of its initial value. Because
of the squeezing, (a) how much additional charge is transferred to the capacitors by the battery
and (b) what is the increase in the total charge stored on the capacitors?
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8. In Fig. 4, the battery has a potential difference of V' = 10.0 V and the five capacitors each have
a capacitance of 10.0 pF. What is the charge on (a) capacitor 1 and (b) capacitor 27
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FIG. 4: Capacitor combination for Problem 8. 4/
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