
Physics 1520, Spring 2013
Quiz 3, Version 1, Form: A

Name:

Date:

Unless otherwise stated, use a coordinate system with +x to the right and +y upward, toward the top edge
of the page.

Section 1.

1. With which statement (a–c) do you disagree?

(a) If two charged objects have like charges, they repel.

(b) If two charged objects have opposite charges, they attract.

(c) If two charged objects attract, one of them can be charged (positive or negative) and the other
can be neutral.

(d) None. I agree with all of the statements.

2. A positively charged nylon rod is brought close to, but does not touch, an object hanging from an
insulating string. The object is attracted toward the rod. What, if anything, does this tell you about
the charge on the object?

(a) The object has a positive charge.

(b) The object is neutral.

(c) The object has a negative charge.

(d) Both (a) and (b) are possible.

(e) Both (b) and (c) are possible.

3. A positively charged nylon rod is brought close to, but does not touch, an object hanging from an
insulating string. The object is repelled by the rod. What, if anything, does this tell you about the
charge on the object?

(a) The object has a positive charge.

(b) The object is neutral.

(c) The object has a negative charge.

(d) Both (a) and (b) are possible.

(e) Both (b) and (c) are possible.

Questions 4–5: You have four metal disks with charges: qA = −8.0 µC, qB = −2.0 µC, qC = +5.0 µC, and
qD = +12.0 µC.

4. How many excess protons does Disk D have?

(a) 12 protons

(b) 7.5× 1013 protons

(c) 1.3× 1014 protons

(d) 7.5× 1010 protons

(e) 1.3× 1011 protons
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5. Holding them with insulators, you touch disks A and B together. Then you separate them and touch
disk B to disk C and separate them. Now the charge of disk C is

(a) +5.0 µC

(b) +3.0 µC

(c) +1.5 µC

(d) −5.0 µC

(e) zero; it is neutral.

6. An electron is near a neutral atom, as shown below.

Which picture below shows the polarization of the neutral atom?

(a) A

(b) B

(c) C

(d) D

(e) None of the above.

7. Identically charged objects A and B are separated by a distance d. You measure the force F that A
exerts on B. If you now separate the objects by a distance 1.4d, what will be the new force that A
exerts on B?

(a) 2.0F

(b) 1.4F

(c) 1
2F

(d) 1
1.4F

(e) F

8. Balloon A has charge q, and identical mass balloon B has charge 10q. You hang them from threads
near each other. Which statement is correct?

(a) The force that A exerts on B is 1/10 the force that B exerts on A.

(b) The force that A exerts on B is 10 times the force that B exerts on A.

(c) A and B exert the same magnitude forces on each other.
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Questions 9–11: Eight different charged balls, which we treat as point charges, are arranged in a symmetric
pattern around a square. Q = 2 × 10−6 C, and L = 0.5 m. The charge at location B is QB = +3Q. The
charge at location A is QA = −5Q.

A

B

9. What is the magnitude of the force by QB on QA?

(a) 1.12 N

(b) 0.432 N

(c) 0.144 N

(d) 0.0864 N

(e) 0.483 N

10. What is the x-component of the force by QB on QA?

(a) -0.305

(b) +0.386 N

(c) -0.386 N

(d) 0.193 N

(e) -0.193 N

11. What is the y-component of the force by QB on QA?

(a) -0.305

(b) +0.386 N

(c) -0.386 N

(d) 0.193 N

(e) -0.193 N
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12. Point P is equidistant from equal magnitude, opposite charges as shown below.

What is the direction of the net electric field at point P?

(a) +x (to the right)

(b) −x (to the left)

(c) +y (upward toward the top of the page)

(d) −y (downward toward the bottom of the page)

(e) none of the above, because E = 0

Questions 13–14: Two charged objects are arranged as shown below.

13. If we use k = 1
4πε0

, then in terms of k, Q, and d, what is the x-component of the electric field due to
the −4Q charge at x = 0? Remember that the sign indicates the direction.

(a) + 4kQ
3d2

(b) − 5kQ
9d2

(c) −kQd2
(d) + 1kQ

9d2

(e) − 4kQ
9d2

14. In terms of Q and d, what is the x-component of the net electric field at x = 0? Remember that the
sign indicates the direction.

(a) + 4kQ
3d2

(b) − 5kQ
9d2

(c) −kQd2
(d) + 3kQ

9d2

(e) − 4kQ
9d2
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Questions 15–17: Use this image to answer each of the following questions.

15. A neutral metal sphere is between two charged plates as shown below.

Which picture shows the polarization of the metal sphere?

(a) M

(b) N

(c) C

(d) D

(e) J

16. The net electric field at a point inside the sphere is

(a) to the right, +x

(b) to the left, −x
(c) zero
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17. If the metal sphere in the previous question is replaced with a neutral plastic sphere (an insulator),
which picture shows the polarization of the plastic sphere?

(a) A

(b) B

(c) C

(d) D

(e) O, it is not polarized

18. A proton with initial speed v (when it is very far away) is fired directly towards a Li3+ nucleus whose
charge is +3e. The nucleus is firmly held in place, so that it will not undergo any type of motion. What
initial speed v is needed if the proton’s closest distance of approach during the collision is 1 × 10−15

m? The mass of a proton is 1.67× 10−27 kg.

(a) 2.1× 107 m/s

(b) 4.5× 107 m/s

(c) 3.7× 107 m/s

(d) 1.4× 107 m/s

(e) 2.9× 107 m/s

Questions 19–20: In the figure below, the electric field is uniform throughout the region. E = 1000 V/m
and L = 5 cm.

19. If an electron is at point A, what is the direction of the force on the electron?

(a) upward, +y

(b) downward, −x
(c) to the left, −x
(d) to the right, +x

(e) The force is zero.

20. What is |∆V | between point B and point A?

(a) 58 V

(b) 5000 V

(c) 30 V

(d) 3000 V

(e) 50 V
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Questions 21–25: Two plates are 2 cm apart with 6.0 V across the plates as shown below. The dotted lines
are equally spaced across the plates.

02.0 cm

AB

6.0

21. What is the magnitude of the electric field between the plates?

(a) 1200 V/m

(b) 12 V/m

(c) 3 V/m

(d) 300 V/m

22. Which plate is positively charged?

(a) the left plate

(b) the right plate

23. What is the electric potential V at point B?

(a) 0 V

(b) 1.5 V

(c) 3.0 V

(d) 4.5 V

(e) 6.0 V

24. If an electron travels from the left plate to the right plate, it

(a) gains 6 eV of electric potential energy

(b) loses 6 eV of electric potential energy

(c) has a constant potential energy

25. If a proton travels from the left plate to the right plate, it

(a) gains 6 eV of electric potential energy

(b) loses 6 eV of electric potential energy

(c) has a constant potential energy
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Answer Key for Exam A
Section 1.

1. (d)

2. (e)

3. (a)

4. (b)

5. (e)

6. (d)

7. (c)

8. (c)

9. (b)

10. (c)

11. (e)

12. (d)

13. (e)

14. (b)

15. (b)

16. (c)

17. (a)

18. (e)

19. (c)

20. (e)

21. (d)

22. (a)

23. (d)

24. (a)

25. (b)
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