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PHYS 121 Tutorial #2 - group problem solving
S
1. &(S
An electron (¢ = ~¢) completes half of a circular orbit of radius r around a =
nucleus with Q= +3e. '
a. How much work is done on the electron as it moves from i to f? Give @

either a numerical value or an expression from which you could calculate i f
the value if you knew the radius. Justify your answer.

N . ) < 4
W= ffp.,,(? F_LJJ—) oo Fode =0 v‘.ler!
L

b. By how much does the electric potential energy change as the electron moves from i to f?

W= —AU, bt wzo . 6(,,':(,({ — FRE. s eongb.

c. Is the electron’s speed at f greater than, less than, or cqual to its speed at i?

(£ FE€ /s conet, than so /s K.E.
~ Spteo( at L f‘ specd ot f are %w,\l‘

Inside a parallel-plate capacitor, two protons are launched with the same === =]
speed from point 1. One proton moves along the path from 1 to 2, the other 2 3
from 1 to 3. Points 2 and 3 are the same distance from the negative plate.
a. Is AU, _.,, the change in potential energy along the path 1 — 2, larger !

than, smaller than, or equal to AU, _.,? Explain. e

S@MG dal"i’l = Au.-'._)s
AUs —W , Eledvic fovee 15 chWVrA’él\'{-
o (AIJVQ 15 ?"cﬂ“ ’W{ﬁ? st Wis2 = Wl-)? o MU {.\\6%1_,3.

b. Is the proton’s speed v, at point 2 lasger than, smaller than, or equal t0 v,? Explain.
w = AK
. AKar T ALSRS
o it purtheles bad, St bl speed,
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3.

The figure shows two points inside a capacitor. Let V=0V at the negative
plate.

a. What is the rauo VZIV, of the electnc p-)tenuals al these two points? Explain.
A\/——-E Ax= —Ex N(o) =0
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b What is the rauo EzlE. of xhe elecmc fneld strengths at these two points? Explain.

Ke,{’wﬂ\%\ the letof of a cap/wt%f E = ms%

A capacitor with plates separated by distance d is charged to a potential difference AVc. All wires
and batteries are disconnected, then the two plates are pulled apart (with insulated handles) to a new
separation of distance 2d.

a. Does the capacitor charge Q change as the separation increases? If so, by what factor? If not,
why not"

C= 2 if plates re wdt connested do amigthing,
thre v bt o ’HOW a?L 0{4@!’5&- CQ Aoes nﬁw

b. Does the electric field strength E change as the separation increases? If so, by what factor? If not,
why not?

Fv Wgrf» chuwge,l S'Wd'f/ E s l'idtf 0‘/ po.)‘s'élb’vl
| E does 121_6:{' Cllav\zfc-

c. Does the potential difference AV, change as the separation increases? If so, by what factor? If not,
why not?

AV(, = - Cfioﬁ‘" if 4 %:L clovvbleg tuen C 18
cuwt 1y hw"f.
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5.
The figure shows two points near a positive point charge. ! mm
a. What is the ratio V,/V; of the electric potentials at these two points? Explain. é_' | 2
' S ettt
! -— 3
; v = k & :— V' {'\Z 3 mm
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b. What isrtrl'xe mﬁo E\/E, of the electric field strengths at these two points? Explain.
kQ
{ r v — - £ — ?
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6.

An inflatable metal balloon of radius R is charged to a potential of 1000 V. After all wires and batteries
are disconnected, the balloon is inflated to a new radius 2R.

a. Does the potential of the balloon change as it is inflated? If so, by what factor? If not, why not?

To wwhee I fﬂSJ, 'f?“ﬁa* belloon as « ‘FM'

V{z _’f_é@_ if bauoow 13 {Sélﬁl’w{ ‘from sq,w‘rwwf(% tue K % covw'lf.
Lo,z 'I:L% 2 beloon’s (aél—(wbzaﬁ decreases LH a Ffuctor O-Fo?'

b. Does the potential at a point at distance r = 4R change as the balloon is inflated? If so, by what
factor? If not, why not?
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7.
On the axes below, draw a graph of V' versus x for the two point charges shown.
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