Chapter 19 Practice Problems

Section 19.1-19.3
1. Find the amount of positive electrical charge in one mole of Helium atom.
2. An electron and a proton, initially separated by a distance d, are released from rest simultaneously. The two particles are free to move. When they collide, are they (a) at the midpoint of their initial separation, (b) closer to the initial position of the proton, or (c) closer to the initial position of the electron?
3. an effort to better understand the behavior of atomic systems, the Danish physicist Niels Bohr (1885-1962) introduced a simple model for the hydrogen atom. In the Bohr model, as it is known today, the electron is imagined to move in a circular orbit about a stationary proton. The force responsible for the electron's circular motion is the electric force of attraction between the electron and the proton. Given that the radius of the electron's orbit is 5.29 x 10-11 m, and it mass is me = 9.11 x 10-31 kg , find the electron's speed.
4. Find the electric force between two 1.00 C charges separated by 1.00 m.
5. A charge q1 = -.54 μC is at the origin, and a charge q2 = -.2.2 μC  is on the x axis at x = 1.00 m. Find the net force acting on a charge q3 = +1.6 μC  located at x = 0.75 m.
6. Three charges, each equal to + 2.90 μC  are placed at three corners of a square 0.500 m on a side, as shown in the diagram. Find the magnitude and direction of the net force on charge number 3.
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7. A charge -q is to be placed at either point A or point B in the accompanying figure. Assume points A and B lie on a line midway between the two positive charges. Is the net force experienced at point A (a) greater than, (b) equal to, or (c) less than the net force experienced at point B?
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8. The nucleus in an iron atom has a radius of about 4.0 x 10-15 m and contains 26 protons.
(a) What is the magnitude of the repulsive electrostatic force between two of the protons that are separated by 4.0 x 10-15 m. 
(b) What is the magnitude of the gravitational force between those same two protons?

Section 19.4
9. In a certain region of space, a uniform electric field has a magnitude of 4.60 X 104  N/C and points in the positive x direction. Find the magnitude and direction of the force this field exerts on a charge of (a) +2.80 µC and (b) -9.30 µC.
10. Find the electric field produced by a 1.0 µC point charge at a distance of (a) 0.75 m and (b) 1.5 m.
11. Two charges, q1 and q2 , have equal magnitudes q and are placed as shown in the figure. The net electric field at point P is vertically upward. We conclude that (a) q1 is positive, q2 is negative; (b) q1  is negative, q2 is positive; or (c) q1 and q2 have the same sign.
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12. Two charges, each equal to +2.90 µC, are placed at two corners of a square 0.500 m on a side, as shown. Find the magnitude and direction of the net electric field at a third corner of the square, the point labeled 3 in sketch.
[image: image4.png]



 

Section 20.1-20.3  
13. Find the change in electric potential energy, ΔU, as a charge of (a) 2.20 x 10-6 C or  (b) -1.10 x 10-6 C moves from a point A to a point B, given that the change in electric potential between these points is ΔV = VB – VA = 24.0 V.
14. A uniform electric field is established by connecting the plates of a parallel-plate capacitor to a 12 V battery. (a) If the plates are separated by 0.75 cm, what is the magnitude of the electric field in the capacitor? (b) A charge of +6.24 x 10-6 C moves from the positive plate to the negative plate. Find the change in electric potential energy for this charge. (In electrical systems we shall assume that gravity can be ignored, unless specifically instructed otherwise.)
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15. The electric potential at point B in the parallel-plate capacitor shown below is less than the electric potential at point A by 4.50 V. The separation between points A and B is 0.120 cm, and the separation between the plates is 2.55 cm. Find (a) the electric field within the capacitor and (b) the potential difference between the plates.
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16. In a certain region of space the electric potential V is known to be constant. Is the electric field in this region (a) positive, (b) zero, or (c) negative?
Section 20.3 

17. Find the electric potential produced by a point charge of 6.80 x 10 -7 C at a distance of 2.60 m.
18. A charge q= 4.11 x 10 -9 C is placed at the origin, and a second charge equal to -2q is placed on the x-axis at the location x = 1.00 m. (a) Find the electric potential midway between the two charges. (b) The electric potential vanishes at some point between the charges; that is, for a value of x between 0 and 1.00 m. Find this value of x.
19. Two point charges, each equal to +q, are placed on the x-axis at x = -1 m and x = 1 m. As one moves along the x-axis, does the potential look like a peak or a valley near the origin?
20. Two charges, +q and +2q, are held in place on the x-axis at the locations x = -d and x = +d, respectively. A third charge, +3q, is released from rest on the y-axis at y = d. (a) Find the electric potential due to the first two charges at the initial location of the third charge. (b) Find the initial electric potential energy of the third charge. (c) What is the kinetic energy of the third charge when it has moved infinitely far away from the other two charges?

