Physics 51
Quiz 1: Chapters 21/22/23
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Enter T (True) or F (False) for 5 questions below. /

1. 7T FElectric field at the center of a square loop of charge is zero.

2. [ Electric potential at the center of a square loop of charge is zero.

3. =T Electric potential due to a ring of charge (total charge Q) at a distance
>>R (radius: R) 1s kQ/r.

4. £ Electric field inside an insulator is always zero.

5 £ The electric field due to a long straight wire cannot be calculated using

Gauss’ law.
You must show the details of your calcuiations in three problems below.

1. Calculate the magnitude and direction of the electric field at point M on the x-axis with
x = (.3 m due to 2 charges Q; = -10°Catx.=-02mand Q=+10" Catx, =+0.2.
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2. A proton is positioned close to a horizontal sheet of positive uniform charge with

a. Show the direction of electric field near this sheet of charge on both sides of the sheet
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b. The strength of the electric field near the sheet is E = 6/2¢g(. What should be ¢ such that
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a proton levitates near this sheet of charge?

Proton charge is 1.6x10°" C, and proton mass is 1.67x10
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3. Two equal charges (q = 1 yC) are positioned at 2 corners of an equilateral triangle with
side a= 1.0 m. What is the electric potential at the third corner of this triangle? 1/4ng; =
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4. Consider a conducting spherical shell with inner radius a = 1.0 m and outer radius b =
2.0 m. We place a charge Q = 1 pC on the shell.
a. Calculate the electric field at a distance x = 0.5 m from the center of the shell?
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¢. Calculate the electric field at a distance x = 2.5 m from the center of the shell?




