Practice Problems
Vectors, Chapters 21
Common Exam 1, Physics 121, Spring 2025

1. A negatively charged particle is placed in a uniform electric field directed West. What are the magnitude

and direction of the particle's acceleration if its charge is q= -6 uC, its mass m = 2 grams, and the value of
electric field E is 6 x10® N/C? Select the closest answer:

A) West. a= 1.8 x10® m/s? N
B) East. a=1.8 x107 m/s?

C) West. a =1.8 x10"® m/s?

D) East. a=1.8 x10® m/s? w E
E) East. a=1.8 x10"°m/s?

2. An electron with mass m = 9.11 x 10 3! kg is released at rest above very large positively charged non-

conducting charged sheet lying horizontally as shown. What should the surface charge density ¢ on this
sheet be to keep the electron balanced at rest above the ground?
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A) 8.55x 10 C/m

B) 2.35x 10 C/m?

C) 1.8 x 108 C/m? G 9

D) 9.88 x 102 C/m?

E) 1.84 C/m?



3. Inthe figure Q =5.8 nC. What is the magnitude and direction of the force on the charge Q? (k = 1/4neg =

8.99 x 109 N - m2/C2)

A) 1.8 x 10-3 N up

B) 9.0 x 10-4 N, up
C)9.0x10-4 N, up
D) 9.0 x 10-4 N, down
E) 9.0 x 10-4 N, right

4. Determine the angle between A =

A) 26.6°
B) 30.0°
C) 88.1°
D) 117°
E) 45.2°

3.00i + 1.00j +0Kk and the B = -3.00i +3.00] + OK.

5. Vectors A = 3.00i + 1.00j +0.00k and the B =-3.00i +3.00] + 0.00k. C = A x B. What is the z-

components of the vector C?

A) 12.00k
B) 7.00K
C) -7-00k
D) 1.00k
E) -1.00k



6. The electrostatic force between two negatively charged cubes, 10 cm. on each side, with Q1= -7 puC and Q2=
-4 uCis:

A) Attractive. The force on cube 1 is twice as large as the force on cube 2.
B) Attractive. The force on cube 1 is equal to the force on cube 2.

C) Zero.

D) Repulsive. The force on cube 1 is twice as large as the force on cube 2.
E) Repulsive. The force on cube 1 is equal to the force on cube 2.

7. A particle of charge Q1 = +40.0 u C is located on the x-axis at the point x = 20.0 ¢m, and a second particle
of charge Q2 = —50.0 uC is placed on the x-axis at x = 30.0 cm. What is the magnitude of the total
electrostatic force on a third particle of charge Q3 = —4.0 uC placed at the origin (x = 0)?

A) 16N |

B) ONi

C) 10Ni + 5Nj
D) -16Ni

E) -16Nj

8. The force acting on an electron 100 cm from a positive 0.1 pC point charge in a vacuum is:

A) 2.81 x 10™° N. Repulsive
B) 1.0 x 10"® N. Attractive

C) 1.41x 102 N. Repulsive
D) 1.44x10'® N. Attractive
E) 1.80 x 10® N. Attractive



9. The magnitude Q of the charge on four balls is 12 pC distributed uniformly on the surface of each one.
Two are positive and two are negative as shown in the sketch. They are placed at the corners of the
diamond as shown in the diagram. Each of the sides has length a = 3 cm. What is the magnitude and
direction of the electric field at the center of the diamond shape?

A) 24.1 x 102 N/C. Down
B) 1.6 x 102 N/C. Up

C) 7.9x 10 N/C. Left
D) 1.4x 10'° N/C. Right
E) Zero

10. A proton is moving with constant acceleration east in a uniform electric field of 1.50 N/C directed to the
west. At point A, the velocity of the proton is 1.90 x10* m/s, east. What is the speed of the proton at point B

which is a distance of 0.395 m east of point A?

A) 4.25x10*m/s
B) 7.32x10°m/s
C) 1.59 x 10* m/s
D) 8.35x 10%m/s
E) 1.09 x 10% m/s

11. An electric dipole consists of two equal and opposite charges located on the vertical axis, as shown in the

figure. The direction of the electric field at point P is:
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E) The electric field is zero at point P.




12. In the figure, all the charges are point charges and the charge in the middle is Q = -3.1 nC. For what charge
g1 will charge g2 be in static equilibrium?

A)12nC
B)6.2nC
C)3.1nC
D) 25nC 10 cm
E) 6.0nC

10 cm

13. A small sphere with mass m carries a positive charge g and is attached to one end of a silk fiber of length L.
The other end of the fiber is attached to a large vertical insulating sheet that has a positive surface charge

density 6. Show that when the sphere is in equilibrium, the fiber makes an angle equal to arctan (qo/2mge0)
with the vertical sheet.

mg

14. A thin rod of length | and uniform charge per unit length A lies along the x axis as shown in Figure. Show

that the electric field at P, a distance y from the rod along its perpendicular bisector, has no x component and
is given by E = 2keAsin 0o/d.




15. The force acting on an electron 100 cm from a positive 0.1 uC point charge in a vacuum is:

A) 2.8 x 10"1° N. Repulsive
B) 1.0 x 107*° N. Attractive
C) 1.4 x 102 N. Repulsive
D) 1.4 x 107'® N. Attractive
E) 1.6 x 1071® N. Attractive

16. The field lines for a uniform electric field point south as shown. If a proton is released somewhere in the
field, which way will it move?

A) West

B) East ,

C) South N

D) North

E) Closer to the proton " c
‘s




