Capacitance 1
1. 
A parallel‑plate capacitor has a capacitance Co. A second parallel‑plate capacitor has plates with twice the area and twice the separation. The capacitance of the second capacitor is most nearly


(A) ¼Co          (B) ½Co          (C) Co           (D) 2Co           (E) 4Co
2. 
Which of the following can be used along with fundamental constants, but no other quantities, to calculate the magnitude of the electric field between the plates of a parallel‑plate capacitor whose plate dimensions and spacing are not known?


(A) The flux between the plates 

(B) The total charge on either plate 


(C) The potential difference between the plates 
(D) The surface charge density on either plate 



(E) The total energy stored in the capacitor
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3. 
Two square parallel‑plate capacitors of capacitances C1 and C2 have the dimensions shown in the diagrams above. The ratio of C1 to C2 is      (A) 1 to 4      (B) 1 to 2      (C) 1 to 1     (D) 2 to 1      (E) 4 to 1
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4.  A capacitor is composed of two concentric spherical shells of radii a and b, respectively, that have equal and opposite charges as shown above. Just outside the surface of the inner shell, the electric field is directed radially outward and has magnitude Eo.

a.
With the use of Gauss's law, express the charge +Q on the inner shell as a function of Eo and a.

b.
Write an expression for the electric field strength E between the shells as a function of Eo, a, and r.

c.
What is the potential difference V between the shells as a function of Eo, a, and b?

d.
What is the capacitance as a function of Eo, a, and b?

e. 
Express the energy U stored in this capacitor as a function of Eo, a, and b.
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2.  A capacitor consisting of conducting coaxial cylinders of radii a and b, respectively, and length L is connected to a source of emf, as shown above.   When the capacitor is charged, the inner cylinder has a charge + Q on it. Neglect end effects and assume that the region between the cylinders is filled with air. Express your answers in terms of the given quantities.

a.   
Use Gauss's law to determine an expression for the electric field at a distance r from the axis of the cylinder where a < r < b.

b.   
Determine the potential difference between the cylinders.

c.   
Determine the capacitance Co of the capacitor.

d.    Determine the energy stored in the capacitor.

