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PHYS-224 Electricity & Magnetism
Test #1

Electric Fields and Forces (Chapters 25, 26, 27)

Name:

1. There are5 pagesto this exam, including this cover sheet The equation sheetis separate

2. There are8 quegions on thisexam. You must show ALL work in aclear and organized mamer in
orderto receive full credt. Insuffi cient work or incomplete explarations will reault in aloss of points.

3. Cheaing will be deal with severely. Keepyour eyeson your own paper, and do not atempt to talk or
communicatketo ary student araund you. Studernts who areinvolvedin any kind of cheatng will
receve a ZERO on thisted, and will be referredto the Deanof Studerts for disciplinary action.

4, Excep for asimple numerical mistake in adding points, any appeals regarding how this exam was
graded must be submittedin writing within 3 class medings after the tes washanded back.

Test #1 Grade:

Daily Quiz Gradeto date:

Mastering Physics Gradeto dae:
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1. (6 pts) You have threeobjects, one eachthatis positively charged, negatively charge, and neural.
De<cribe the steps you would take to determine whether or not afourth objecthascharge, and if so
whatkind of charge it has Be sureto explain whatthe reaults of each stepwould indicat.

2. (6pts) In thefigure below, g, =3.5" 10" C, g, ="5.6#10° C,ard g, = 7.2x10° C. Distarces

arein meters Find the force F30nJ asavector using F, ] unit vector notation. Be sureto draw all
relevart vectors on the figure.
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3. (6 pts) The figure below shows a negative point charge, aninfinite plane with uniform positive charge
denrsity, and six locations. At eachlocation, draw vectors represerting the magnitude and directon of
the netelectric field atthatlocation. Thenrark the net electic field strengths from largeg to smalles.
At location 4 the magnitudesof the electric fi elds due to the plane and point charge arethe same.

4, (6 pts) The figure at right shows the paths that four charged 4 3
particlesfollow whentraveling through aregon with a
uniform electic field. All four particleshave the same mas

and were traveling with the sameinitial velocity.

a. If particle 3isaproton, isthe electric field directed
towards the top or bottom of the page? (Explain) 1

b. Givenyour answer to part a, what are the signs of
particlesl, 2, and 4? (Explain)

c. Doesparticle 4 have more or less charge than particle 3? (Explain)
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5. (6 pts) A proton isreleasedfrom reg ata distanceof 0.42m from aninfinite plane with surface charge
dersity " =#2.5% 1O#GC/m2. How fad is the proton moving whenit impacts the plare surface?

6. (6 pts) The electic field strength ata distance of 0.035m from averylong rod of chargeis 6230 N/C.
How much chargeis containedin a 0.4 m length of the rod?
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7. (6 pts) GaussOLaw statesthatthe flux through a surface depends only on the
inside. Below are several piecesof the GaussOLaw equation. Explain what
eachpart mears.
a. " net
b. E*dA
c. &

8. (8 pts) A thick conducting spherical shell with inner radius a = 0.02m and //'/--"""_""'--\\‘\
outer radus b = 0.03m carriesatotal net charge of +6nC spreadover its two - 4 A Y
surfaces A point charge of sizeE2nC is atthe certer of the conducting shell, ..-" . ‘ "
and the conductor isin a state of electrostatic equilibrium. | ) ||
a. Whatisthe electic field at adistance of 0.025m from the certer of the \ /

spherical shell? O - 4

b. Whatisthe surface charge density on the outer surfaceof the conducting shell ?

c. Whatistheelectic field at a distance of 0.04m from the certer of the conducting shell ?



