Supplementary Problems for PHYS 241

Test 1

1. A particle is at rest at the origin. Two forces act on the particle: F1 = 20.0 N at 30.0° and F2 = 15.0 N at 235°. (Angles are measured from the +x-axis.) Use rectangular resolution to find the magnitude and direction of the resultant force that acts on the particle. (Use the correct number of significant figures.)

2. Let A = 2i - 3j + 4k  and  B = 8i + 7k. Find: a.) A ( B, b.) A ( B in i, j, k notation and c.) the magnitude of

   A ( B.

3. Let A and B be the vectors in problem 2. a.) Find the angle ( between A and B. b.) Find the magnitude of

   A ( B using |ABsin(|, where A is the magnitude of A and B is the magnitude of B. Does your answer agree with part c of problem 2?

4. A charge of +2.2 (C sits at coordinates (1.0 m, 1.0 m); a second charge of -3.0 (C sits at coordinates (-2.5 m, 0.50 m) and a third charge of +1.0 (C sits at coordinates (1.5 m, - 1.0 m). Find the resultant electric field at the origin, expressed in i, j notation. (Make a sketch first. Be sure to include the correct units with your answer. Use k = 9 x 109 N . m2/C2.)

5. Consider the charge configuration of problem 4. If a charge of -0.5 (C is at the origin, find the electrostatic force on this charge in a.) i, j notation and b.) in terms of magnitude and direction.

6. Consider again the charge configuration of problem 4. If an electric dipole p = 3.0i - 4.0j ((C(m) sits at the origin find: a.) the torque on the dipole in i, j, k notation and b.) the potential energy of the dipole.

7. A circular ring of radius R has a uniform charge q. Let a z-axis pass through the center of the ring and be perpendicular to the plane of the ring. Find the electric field E at any point on the z-axis.

8. G is a spherical Gaussian surface in Figures 1a, 1b, 1c and 1d. q1 = 2.0 (C, q2 = -2.0 (C. Find the net electric flux through G in each figure.



a.



b.



c.



d.



9. Use Gauss' law to find the electric field at a distance r from a long, straight wire with uniform charge per unit length (. Be sure to justify your choice of Gaussian surface and the calculation of the electric flux through each section of this surface.

Answers to Supplementary Problems for PHYS 241

Test 1

1. R = 9.01 N at  -14.7°

2. a.) 44  b.) -21i + 18j + 24k  c.) 36.6

3. a.) 39.8° b.) 36.6; yes

4. 1.3 x 104i + 4.6 x 103j N/C


5. a.) -6.7i - 2.3j mN  b.) F = 7.1 mN at 200°

6. a.) 6.7 x 10-2 m(N k  b.) -2.1 x 10-2 J

7. 
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. See your text.

8. a. 2.3 x 105 N. m2/C

    b. 2.3 x 105 N. m2/C

    c. you answer

    d. you answer

9. See your text or your class notes.

Extra Problem
An alien race has constructed an artificial planet in the shape of a long uniform circular cylinder of radius R, length L and mass M. Find a formula for g, the acceleration due to gravity, at a point on the surface of the cylinder that is far from its ends. (Hint: Use Gauss’s law for gravity: 
[image: image2.wmf]Gm

d

S

p

-

=

×

ò

4

A

g

, where g is the vector acceleration due to gravity, G is the universal gravitational constant and m is the mass enclosed by S.)

Question: What is the difference between mN and m(N in the answers to problems 5 and 6?
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