Homework No. 08 (Spring 2025)

PHYS 205B-002: UNIVERSITY PHYSICS

School of Physics and Applied Physics, Southern Illinois University—Carbondale
Due date: Thursday, 2025 Apr 3, 4:00 PM, on D2L

Instructions

You are encouraged to use any of the resources to complete this homework. However, the
extent to which you depend on resources while doing this homework is a measure of how
much extra work you need to put in to master the associated concepts. Solutions should
be the last resource.

Links to solutions are provided.

Variations of homework problems and additional problems with hyperlinks to old exams
are available in Lecture Notes. These serve as practice problems.

Describe your thought process in detail and organize it clearly. Make sure your answer
has units and right number of significant digits.

After completion, scan the pages as a single PDF file, and submit the file on D2L (under
Assesments — Assignments). You can replace your PDF file as many times as you like,
only the last file is graded. The deadline has an (undisclosed) buffer period, so do not
hesitate to try submissions after the deadline.

Problems

. (10 points.) The magnetic field at a distance R from a wire of infinite extent carrying

a steady current [ is given by
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where the direction of q?) is given by the right-hand rule. Find the magnetic field at point

o in Fig. 1 in terms of distances a and b and current I. That is, express R in terms of a
and b.

Solution

B

. (10 points.) A steady current I flows through a wire shown in Fig. 2. Determine the
magnitude and direction of magnetic field at point P in terms of I and a.

(a) Determine the magnitude and direction of the magnetic field for I = 1.0A and
a = 10.0 cm.


http://sphics.com/tc/202501-SIU-P205B/files/Calculus-based-Physics.pdf
https://youtu.be/jdiuo78Tw0U

Figure 1: Problem 1
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Figure 2: Problem 2

(b) Determine the magnitude and direction of the magnetic force on a proton moving
with velocity v = 2.0 x 10°m/s, to the right, while it is passing the point P.

Solution

. (10 points.) A steady current I flows through a wire in the shape of a square of side
L, shown in Fig. 3. Determine the magnitude and direction of the magnetic field at the

center of the square, P.

Figure 3: Problem 3

Solution

. (10 points.) Figure 4 shows two current carrying wires, separated by a distance D. The
directions of currents, either going into the page or coming out of the page, are shown in
the figure. Determine the point x where the magnetic field is exactly zero.
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https://youtu.be/yUy26XZnq1Y
https://youtu.be/elQOOodGiO4

Figure 4: Problem 4

Solution

. (10 points.) Figure 5 shows two current carrying wires, in a plane. The directions of
currents, either going into the page or coming out of the page, are shown in the figure.
Determine the magnitude and direction of the magnetic field at the point x, the origin.
Let Iy =1.0A, I, =2.0A,  =12cm, and y = 8.0 cm.

Figure 5: Problem 5

Solution

. (10 points.) A rectangular loop of wire carrying current I, = 2.0 A is placed near an
infinitely long wire carrying current I; = 1.0 A, such that two of the sides of the rectangle
are parallel to the current ;. Let the distances be a = 5.0cm, b = 4.0 cm, and [ = 10.0 cm.
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Figure 6: Problem 6

(a) Determine the force on side ‘1’ of the loop.

(b) Determine the force on side ‘3" of the loop.


https://youtu.be/ST0_xhHmvFo
https://youtu.be/9vrPVwAg24o

(¢) Show that the combined force on side ‘2’ and ‘4’ is zero.

(d) Determine the magnitude and direction of the total force on the loop.
[Solution]

. (10 points.) Using Ampere’s law show that the magnetic field due to a solenoid carrying
a current [ is given by,

B {i poln, inside the solenoid, )

0, outside the solenoid,
where n is the number of turns per unit length.
[Solution]

. (5 points.) A resistance R is connected to a battery V. Imagine an abstract Amperian
loop ¢ encircling the wires as described in Figure 7. Using Ampere’s law evaluate

yéB.dl (3)

along the closed curve c.
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Figure 7: Problem 8

[Solution]


https://youtu.be/OwV770hTQhs
https://youtu.be/p8_PgMnQoyo
https://www.youtube.com/embed/jHFbuItEBYU?&start=235&end=730

