STATE UNIVERSITY OF NEW YORK
New Paltz, New York.

General Physics 2 Instructor: Dr. T. Biswas
First Exam February 26, 2024.
S Olutlons Constants and Formulas
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The figure above shows three point charges:
¢ = 4.0uC, ¢ = 2.0uC, and ¢35 = 5.0uC.
The distances are: 719 = 4.0m and ri3 =
5.0m. The x and y coordinates are as shown
and ¢, is at the origin.

Solution

Question 1

The magnitude of the force is

kqiqo

2
12

Fiy = =45x 103 N.

The direction is along the negative y direction.
Hence,

Fi, = —4.5 x 1073 N.

Question 2

The magnitude of the force is

kqiqs

2
713

=72x%x107®N.

Fi3 =

The direction is 210° from the positive x di-
rection. Hence,

Fi3, = Fi3c0s(210°) = —6.2 x 107% N,

and
Fi3, = Fi3sin(210°) = —3.6 x 107 N.
Hence,

Fi3=-62x10%-36x10%N

Question 3

ﬁl = ]-*?‘12 +Fi3

=—6.2x10%—8.1x 1073 N.
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The figure above shows a thin straight wire of
length L and uniform charge density A. The x
and y coordinate directions are as shown. The
origin is at the right end of the wire. Other
symbols to be used are shown in the figure.

Solution

Question 4

The magnitude of the electric field produced
by an infnitesimal piece of the wire of length
dz is

_kdq  kXdx

r2

dE

r2
The x component of this is

kX cos0 dx

2

dE, = dE cos0 =

r

Question 5

Similarly, the y component is

kAsin 6 dx

2

dE, = dFEsinf =

r

Question 6

Writing everything in terms of the integration
parameter z, we have

r= (),

and



Problem 111
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The figure above shows two thin conducting
concentric spherical shells of radii @ and b.
The charges placed on the two shells are 5Q)
and —2() as shown. () is positive. The system
is under static conditions.

Solution

e

For a spherical Gaussian surface of radius r

Question 7

For this case, the Gaussian surface is shown
in the figure. The enclosed charge for this sur-
face is zero. Hence,

E(4nr?) =0

and £ = 0.

Question 8

For this case, the Gaussian surface is shown
in the figure. The enclosed charge for this sur-
face is 5(). Hence,

E(4nr?) = 5Q /¢

and £ = 5Q/(4meqr?).

Question 9

For this case, the Gaussian surface is shown
in the figure. The enclosed charge for this sur-
face is 3¢). Hence,

E(4nr?) = 3Q/¢

and £ = 3Q/(4megr?).
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Problem IV
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Cxy=2d

The figure above shows a coordinate system
with three positions (A, B and C) marked
witha ‘x’. Aand B are on the x axisatx = d
and x = 2d respectively. C' is on the y axis at
y = 2d.

Solution

Question 10

_kQ | k(=Q) _
V= 5d + 5d 0.
Question 11
v — kQ n k(-Q)  kQ

d 20  2d°

Question 12

As the two charges each produce non-zero
electric fields, one in the x direction and the
other in the y direction, they cannot cancel
each other. Hence,

E +# 0.



