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. The figure below shows a region of uniform electric field Ey. If a positively charged
particle +¢ moves along the path shown with the dashed line, is the change in potential
energy of the system positive, negative, or zero? Explain.
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2. The figure below shows either the field lines or equipotentials for an electric dipole.
Are they field lines or equipotentials? Whatever you answered in the previous question
draw the other type of curve. Explain your reasoning for how you draw those curves.

3. The magnitude of the magnetic force on a charged particle in a uniform magnetic field
is \]3 5| = quB and it moves in a circle. What is the magnitude of the centripetal force
|F%| in terms of v, r (the radius of the circular motion) and m (the particle mass)?
Equate the expressions for the magnitudes of |Fi| and |F,|. Solve for the mass m in
terms of the radius r of the particles path, |¢|, v, and B.
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Questions continued. Answer in complete, well-written sentences WITHIN the spaces pro-
vided.

4. Referring to the figure, the magnitude of the electric field dE due to just a single bit
of charge d(@) on the ring is
dQ

r2

|dﬁ| = ke

where k. is a constant and r is the distance from d( to a point on the axis as shown.
What is dE, in terms of x, a, and any other known constants?

5. Rank the potential energies of the three systems of particles shown in the figure from
largest to smallest. Include equalities if appropriate. 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. 15 pts. Four 1.50-V AA batteries in series are used to power a transistor radio.
If the batteries can move a charge of () = 240 C, how long will they
last if the radio has a resistance of R = 150 27
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2. 20 pts.

3. 25 pts.

A beam of particles of charge ¢ and mass m is accelerated across a po-
tential difference V) and emerges with kinetic energy K E after passing
through a thin-foil ‘window’ at the end of an accelerator tube. There
is a metal plate a distance d from the window and perpendicular to
the beam direction. See the figure below. What is the minimum mag-
netic field B needed to deflect the beam and prevent it from hitting
the plate? How should B be oriented? If you measured this magnetic
field B, then what would be the mass of the beam particles? Get your
answers in terms of Vj, d, ¢, B, m and any other necessary constants.
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Surgeons use the following device to check on blood flow during an op-
eration. Two electrodes A and B are in contact with the outer surface
of an artery, which has an interior diameter d = 3.0 mm. When a
magnetic field of magnitude By = 0.04 T is applied as shown, a voltage
Vo = 1.60 x 10~* V is measured. Some of the blood constituents are
positively charged and are deflected to one side of the vessel by the
B field creating an electric field Fy in the artery. Assume the electric
field /force in the artery is constant and in equilibrium with the mag-
netic force. How are the voltage and the electric field related? What is
the speed of the blood? Is electrode A negative as shown? Explain.
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Physics 132-01 Equation Sheet Test 2
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The algebraic sum of the potential
changes across all the elements of a
closed loop is zero.
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Physics 132-1 Constants

ks

1u

Gravitation constant

Coulomb constant (k)

Elementary charge (e)

138 x 107 J/K
1.67 x 10727 kg g

6.67 x 107" N —m?/kg® Earth’s radius
8.99 x 1098=m*
1.60 x 107¥ C

Earth’s mass

Electron mass

Permittivity constant (¢y) 8.85 x 10_12%;2 1.0 eV
Permeability constant (u) 47 x 1077 T'm/A 1 MeV

proton/neutron mass 1.67 x 107%7 kg

9.8 m/s?

6.37 x 10° m
5.97 x 10%* kg
9.11 x 1073 kg
1.6 x 1071 J
106 eV

helium

hydr-ﬂgen
1 2
H He
1.0079 4.0026
Tithiurm beryllium boron carbon nitrogen oxygen flucrine nean
3 4 5 10
Li | Be B|{C|N|O| F|Ne
6041 80122 10811 12.011 14.007 15.909 18.908 20180
sodium | maanesium alurinium silicon | phosphorus sulfur chiorine argon
11 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |CIl|Ar
22.800 24 305 26.982 28 086 20.074 22 065 35453 20948
polassium | caleium seandium titaniom vanadium | chromium | manganese iron cobalt Tickel copper zinc allium | germanium | arsenic salenium bromine Krypion
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K |Ca Sc|Ti|V|[Cr|Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As|Se|Br|Kr
39.008 40.078 44,656 47.867 50.942 51.896 54.938 55.846 58,933 58603 63 546 65.39 69.723 72.61 74.922 7806 79.804 83 80
rubidium strontium yttrium zireonium niobium molybdenum| technetium | ruthenium rhodiom palladium silver cadmium indium tin antimony tellurium iodine Xenon
37 38 39 40 a1 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr Y | Zr|Nb|Mo| Tc |[Ru{Rh|Pd|Ag|Cd| In |Sn|Sb|Te| | | Xe
85468 87.62 88906 91.224 92 906 95.94 98] 101.07 102.91 106,42 107 87 11241 114.682 11871 12176 12760 126.90 13129
caesium barium |utetiom hafnium tantalum tungsten rhenium 0smilm ridium platinum agold mercury thallium lead bisrmuth poloniurm astatine radon
55 56 57-70 7 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Ba| * |Lu|Hf | Ta| W |Re|Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
132.91 1237.33 174 97 178.49 180.95 183.84 186.21 190.23 19222 195.08 196.97 20059 204.38 207.2 208.98 209] [210] [222]
francium radiurm lawrencium | rutherfordium| — dubnium seaborgium bohrium hassium meitnerium | ununnilium | unununium | ununbium ununquadium
87 88 89-102 103 105 106 107 108 109 110 11 112
Fr|Ra|**| Lr | Rf | Db| Sg | Bh | Hs | Mt (Uun|Uuu{Uub Uuq
[223] [226] [262] [261] [262] [266] [264] [269] [268] [271] [272] 277 289
lanthanum cerium i neodymium | pi il samarium europium gadolinium terbium dysprosium holmium erbium thulium yiterbium
*Lanthanide series 57 59 60 61 62 63 64 65 66 6 69 70
La|Ce| Pr|Nd|Pm|{Sm|Eu|Gd| Tb |Dy |Ho| Er | Tm| Yb
138.91 14012 140.91 144.24 (145 150.36 151.96 157,26 158,93 162.50 164.93 167.26 168.93 173.04
actinium tharium protactinium | uranium neptunium | plutonium [ americium curium berkeliumn | californium | einsteinium | fermium — [mendeleviumf  nobelium
** Actinide series 90 91 93 94 95 97 98 99 101
Ac|Th|Pa| U [Np|Pu|Am|Cm|Bk| Cf | Es |Fm|Md| No
[227] 232.04 231.04 238,03 [237] [244] [243] [247] [247] [251] [252] [257] [258] [259] |

The Periodic Chart.



