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Spring 2021

Electric and Magnetic Interactions - PHYS 272

Assignment (10 %)
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The guidelines:

1. Your submitted assignment can be typed or hand written.

2. You may print this assignment as a hard copy.

3. Write your name and your ID# in the space above.

4. Write your detailed answers on the hard copy in the designated space for each question.

5. Use blue pen for handwriting your answers.

6. If you cannot print a hard copy of the assignment, then you may write your answers on white paper. However, you need to make sure that your answers are very clear and organized. You need to redraw required tables and graphs whenever applies. If your answers are related to a figure, then you must mention it clearly

7. Submit the pdf (only one file) file through the assignment link on your Moodle section page before the announced deadline below.

8. You can submit your assignment no more than twice. So make it count.

9. Students are fully responsible for the correctness of the submitted file. Students are fully responsible to make sure that their file is not corrupted and it is readable and clear. Any unclear answer wouldn’t be graded.

10. Unreadable corrupted files would result in a zero grade if not resubmitted correctly before the deadlines specified below.

11. Deadline: Thursday (April 1, 2021) midnight. Late submission will be allowed with penalty (check the table below).

a. Delay by 1 working day – 40% Deduction (grade is multiplied by 0.6)

b. Delay by 2 working days – 60% Deduction (grade is multiplied by 0.4)

c. Delay by 3 working days or more – zero grade. No submission is accepted

Complete the following requirements. Carefully use the proper units!
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Question 1 (50 points):

A dipole and a solid sphere of charge +   are oriented as shown in Figure. The dipole consists of two charges q and – q, held apart by a rod of length s. The center of the dipole and the sphere are at a distance d from the location A. q = 6 nC, = 4 , d = 14 cm, and = 8 .

a. (10 points) Find the magnitude of the electric field |⃗|due to the dipole at the location A.
b. (10 points) Draw the direction of the electric field due to the dipole at the location A and write the electric field as a vector ⃗ .
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(10 points) Find the electric field vector ⃗due to the solid sphere at the location A.
d. (10 points) Find the net electric field vector ⃗   at location A due to dipole and the solid sphere.
e. (10 points) If a proton is placed at location A, what would be the net electric force vectoron the proton?
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Question 2 (10 points):

a. (5 points) Two positive charges 1and 2 are separated by a distance . The charges repel each other with a force of magnitude F = 16 N. If the magnitude of each charge is doubled and the distance stays unchanged, what is the new force between the charges?
b. (5 points) Draw the direction of the electric field at location C, due to the dipole?
Question 3 (15 points):

An electric dipole is placed close to a plastic block as shown.

a. (5 points) Draw the charge polarization on the plastic block due to the electric dipole. (5 points) Explain your answer?

b. (5 points) Which of the arrows (a–j) best indicates the direction of the net electric (plastic block and electric dipole) field at location B?
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Question 4 (25 points):

The figure shows a neutral metal, placed near two point charges. The point charges polarize the metal.

a. (6 points) Draw the approximate charge distributions on the metal due to the polarization.
b. (9 points) At location A, draw and label the following electric fields: ⃗E1 due to charge 1, ⃗E 2 due to charge q2 , and ⃗E pol due to the polarization charge on the metal?
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c. (5 points) What will be the net electric field at A due to all charges?
d. (5 points) If⃗E1 + ⃗E2 = 〈−18 × 104 ,0, 0〉 N/C, calculate⃗Epol.
Course Title: Electric and Magnetic Interactions
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Answers 
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 Question 1 above
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Question 1 (…continued).
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Question 2 above

[image: image4.jpg]= E-A ?g\.(’/ *t"‘f\*tft
B 41tsdilo> Nlc - ASS* |0

6.6825% 10°NlC

e

:
§ e

OIL a greXxen s & ?La:.,c,ch - e AC \.@C&’C\‘Dv\ A vd\r\a,,—\fmm

NnC« gL ek O «f‘o e e v 6(04;0 N« SO .«._m_.,.._.\.;
DRSTR— ’ '_. p———
F = g * P L

F=6E6x1079 % 5.633,5#103
= DMy o vo 2 ~N

A AR





Question 2 (…continued)
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Question 3 above.
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Question 4 above.
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-------------------------------------The End----------------------------------------------------------------------

