Physics 132-01 Test 2

I pledge that I have neither given nor received unauthorized assistance during the completion
of this work.

Name Signature

Questions (5 for 8 pts. apiece) Answer in complete, well-written sentences WITHIN the
spaces provided.

1. Suppose that you were to try the following with an electroscope, a rubber rod, and a
wool cloth.

a. Charge up the rubber rod by rubbing it.

b. Touch it to the ball of the electroscope.

c. Pull the rod away and charge it up with the wool cloth by rubbing it again.
d. Bring it close to the ball of the electroscope, without touching it.

What do you think will happen when you do the last step? (Will the foil move up,
down, or neither?) Explain.

2. Why do we usually not experience electrical forces in our everyday lives?

3. One of the three paths in the figure below is an equipotential meaning that every
point along the path has the same electric potential V. Which one is it? Explain your
reasoning.
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Questions continued. Answer in complete, well-written sentences WITHIN the spaces pro-
vided.

4. Recall the oscilloscope we used to study the effect of magnetic fields on moving elec-
trons. Suppose the beam spot from the electrons is visible on the screen and you bring
the S-pole of a vertical bar magnet near to, but not touching the bottom of the case of
the oscilloscope just beneath the spot. Does the spot move as the magnet gets closer?
If it does, in what direction? Explain your reasoning.

5. The figure below shows an electron and two protons evenly spaced along a line. The
protons are labelled with the numbers. The vertical lines mark the midpoint between
two adjacent particles. Where on the line (except infinitely far away) is the net electric
field zero? Mark that point. Explain your reasoning.
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Problems (3). Clearly show all reasoning for full credit. Use a separate sheet to show your
work.

1. 16 pts. Two infinite lines of charge, each with linear charge density A, lie along
the x— and y—axes, crossing at the origin. The magnitude of the field
strength for a single line of charge is

2|\
Eline = keL
,
where r is the perpendicular distance from the line of charge, A is the
linear charge density, and k. is the Coulomb constant. What is the
electric field strength vector at position (x, y)?
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2. 20 pts. An electron moves in the magnetic field B = 0.7t T with a speed
v = 5 x 10° m/s as shown in the figure. The y axis in the figure is
going into the plane of the paper. What is the magnetic force Fz on

the electron? Give your answer in component form.
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3. 24 pts. Consider the electron orbiting a proton in the hydrogen atom as a classi-
cal point particle. The electron orbits in a circle centered on the proton
at a radius 7 = 5.29 x 107'* m. What is the potential energy of the
electron in terms of the electronic charge e, the radius r, and any other
constants? What is the kinetic energy of the electron in terms of the
electronic charge e, the radius r, and any other constants? How much
energy is required to ionize hydrogen (i.e., remove the electron from
the proton so their separation is effectively infinite and their kinetic

energies are zero)?

Physics 132-1 Constants

kg 1.38 x 1072 J/K proton/neutron mass
1u 1.67 x 107%7 kg g

Gravitation constant 6.67 x 107" N —m?/kg* Earth’s radius
Coulomb constant (k) 8.99 x 10°¥ 55"2 Earth’s mass
Elementary charge (e) 1.60 x 10712 C Electron mass
Permittivity constant (¢y) 8.85 x 10*12%;2 1.0 eV

Permeability constant (1) 47 x 1077 T'm/A 1 MeV

1.67 x 10727 kg
9.8 m/s*

6.37 x 10 m
5.97 x 10 kg
9.11 x 1073 kg
1.6 x 10719 J
106 eV



Physics 132-01 Equation Sheet

Test 2
= myms = q192 ., - F qi . = dq .
FG:—G 3 r FCIkeTT’ EF=— E:keziz,ri E—k-e 727» ke
T12 T12 o =T r
= q(20) - 3 @ - oz s_n
Edipole — kemj E’f’ing == kemz Eplane = 271']{;67]]{/‘ — 2760]{;

- yA ~ n z ~
Eiisk =21k |l — ————= k= — |l - ——— | k
disk T 77[ ’—22+R2] 260[ ’—22+R2]

V

3 APE B i
W= [Fds av= —— [ Beds verd v-r YL
qo A T iri

d d
V=k [ V=Ed ]:d? V=IR P=IV  Ruyuw=3R
r
The algebraic sum of the potential
changes across all the elements of a
closed loop is zero.

U2

I = nevzA FB = qU X B |ﬁB| = |quBsind| |ﬁc| =m—
,

1
KEy+ PEy=KFE + PE, KE = §mv2 PE =qV

F=ma x:th—irvot—l—:co v =at + vy
de™ df(w)  df du d _.dg df
de ne der  dudx dxﬂx) 9(x) = fdx + gdx

1 _ Zi(xi_<x>)2 _ 2 _ _ 43
<x>_Nzi:$Z U—J N1 A=Adrrs V = Ah V—Bm“

de v Ax dx dy dx

1 wnJrl
/—dm =Inz /x”dx = /e’”dm =e"
T n+1

df (=) li flo+Aaz) — f(z) /bf(x)dx = Alirgo g: f(z)Az L(y) — M@




Tesel Trvel £08E2 FO1EZ [ Tize]
PN g n |ed
Lol 16 6 16 891188 pIUIIOY « «
wininaEpusw wniEyagq w an winjupoejosd
£6891 EEEE SC ISk vEFrE L6 OFF
El—u Qn—u —Uw ﬂvz -—ﬂ_ Sallas splueyjue
69 59 ¥9 09 65 85 15 : p! YIUET «
[T IENES LNy wnjce wnjwjoy wnjsoudsip winjge) wnujjopeb wnawoud | wnwipoau punwifpoasesd winyao WINUBLJUE|
657l (V3| |CER] |GER] Trgel [9g2] Tigz] [oze] Fezl
bnn ug | bs N xx|ey | 44
1233 201 901 voL Z0l-68 88 18
wnipenbunun wnuyoq winifloqess LN plopsging wniauely
Tzzel 65 62T 86807 TI02 12981 PEERL 6FaLl 16 ZEk
Uy |3V |od | 19 (dd ™M JH * 0]
98 58 8 £8 28 74 172 [44 0.-15 S8
LOpE) SUNEISE Lnjuojod InLus|q pES| (=N Anassw winuyed wnipl WINWS0 WwinjusL uajsBum WM EJUE} LUnjUEY LLINJJE] LLIN|SSED
B 1Eh 06 9z [ ErE LLBLE ZEFLL (L ZF a0k 15 Z0k 1010k Ta6] 656 90626 FEZ 16 Zai8 EEEE]
X | I (L |gS |usS | Ul | PO Pd |Ud |nY (91 [ON | 9N | 4iZ 1S | 94
¥s £5 zs 1S 05 6% 14 14 k14 144 £y [44 154 oy 8¢ FAX
uousx aulpol winunja) AUOW LB uj wnjpu LLN|WIPBY winipe|(ed WInpoLs wnusyn | wngauyos) [wnuspgdow | wnigou WINUODIE winA wjuons winipigqni
05E8 PI662 968L 2e6 L 19zl €2269 6259 26985 SE6ES SFESS §E6 79 96615 2re 05 1987 95677 §100F 560 6¢
1M |18 [ 9S | SV | 9D |eD | UZ IN |OO|®4d |UN|I1D | A [IL |OS eD | M
9€ g€ ve %% 43 23 o€ 8T L2 9z Se ve €T (14 114 0C 13
ucjd Ay U0 Wwnjus|as BNEESE WinUeLLLEE wnies auz (X Heqoo (1]} ssaUebUEW | LWnjWoys WINIPEUEA WNIUE} wnipuess wna|es wnissejod
GPEEE E5PGE SO0 ZE FIE0E SB00Z 78692 50E ¥Z 066 22
v S| d|IS|IV B | eN
8l 9l Sl 145 el zl 8
uobie nyns snJoydsoyd uools Lnjujnge winjsa UbE W LLN|poS
08102 B66G |- 007k (KA Lraah ZZI06 K]
°N O  N|[D | 89 °d | N
0l 8 L 9 g 14 €
ucsu uabixo uabou uocpEn uoioq L 181
S200F
°9H
[4 3

wnjjsy

UaBoIpAY

The Periodic Chart.



