PHYSICS 1050 Final Examination
University of Wyoming
3 May 2011

This test is open-note and open-book. Any reference material is permitted during the test.
Calculators and computers are also permitted. However, no sharing of materials, collaboration,
consultation, or communication with other people (other than the administrator) is allowed by
any means, including but not limited to verbal, written, or electronic methods.

If you have a question about the test, please raise your hand. Please do not open this test booklet

until everyone has received a booklet and the test administrator has indicated for you to begin.

Physical Constants:

Gravitational const: G = 6.67 x10™" Nm®/kg’
Earth surface gravity: g = 9.8 m/s> = 9.8 N/kg
Boltzmann const: k, =1.3807 x 107*J/K

Formulas:

Instantaneous velocity: v = Pm AX/At

t—0

Instantaneous acceleration: a = lim Av/Az
Ar—0

Dist in const accel: Ax =V Ar + %Zz(At)2
Acceleration from net force F: a=F /m
Momentum: p = mv

Work: w=F A% =AE

Simple machine: F,-A¥, = -F, - A%,
Kinetic energy: KE =1mv?

Earth’s surface gravity: F= mg
Gravitational PE: PE = mgh

Universal gravitation: F' = Gm,m, / d’
Torque: T=7xF

Angular momentum: [ =Fx p
Centripetal acceleration: a =v>/r

Coulomb const: k = 8.992 x10°Nm?*/C>
Speed of light: ¢ =2.9979 x 10° m/s
Planck const: & =6.626x107* Js
Proton charge: e =1.6021x107°C

Electrostatic force: F = kq,q,/d’
Electric field: F = gE
Electric potential: PE = g¢
Voltage: V = Ae
Ohm’s law: I=V/R
Electric power: P =VI
Kirchoff’s rules: 2V, = 0; 21, = 21,
Series resistance: R=R, + R, + ...
1

/R +1/R, +--
Electromagnetic (Lorenz) force: F= qv x B
Transformer: V,/V, = N,/N,; V\I, = V,I,
Electromagnetic wave energy: E = hf
Alpha decay: Z,=Z-2; N;= N2, A, = A4
Beta decay: Z,=Z+1; Ny=N,-1,; A, = A,

Parallel resistance: R =




Name:

Short Problems

1.

a.

(10 points) Identify whether each statement below about magnetism is true or false.
Field lines: (One is true, one is false.)

F  Magnetic field lines run in continuous closed loops, with no beginning or end.
T Magnetic field lines begin at north poles and end at south poles.

Magnetic poles: (One is true, one is false.)
F  Magnetic north and south poles can never be separated from each other.
T Some particles are magnetic north poles, and others are magnetic south poles.

Effect on charges: (One is true, one is false.)
F A magnetic field exerts a net force only on moving charged particles.
T A magnetic field exerts a net force on any electrically charged particle.

Positive and negative charges: (One is true, one is false.)
T A magnetic field has the same effect on positive and negative charges.

F A magnetic field has opposite effects on positive and negative charges.

(10 points) Each diagram below shows a bar magnet near a circle of conducting wire. For
each situation, identify whether or not the magnet induces an electric current in the circle of
wire.

Induced current?  Diagram  Description

‘ a. The north pole of the magnet at the face of the circle,
Yes | — — . . o
magnet rotating about the axis connecting its poles.

Yes P b. The north pgle of the magnet at the face of the circle,
magnet stationary.

c. The north pole of the magnet at the face of the circle,
magnet rotating about an axis perpendicular to the line
between its poles.

No _@ d. The north pole of the magnet at the face of the circle,

magnet moving toward the circle.

e. The north-south axis of the magnet at the face of the
Yes ) .
circle, magnet stationary.
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3. (10 points) A particular AC transformer has 5,000 windings in its primary circuit and 2,000
windings in its secondary circuit. Its primary circuit carries 50 A of current at a voltage of
110 V. V1/Va = Ni1/Nz

Va = V1 Ng/IN1
a. What is the current in its secondary circuit? 128 A V2=(110V)(8/5)=44V

b. What is the voltage in its secondary circuit? 44 \Y I1/Iz = Ne/ I
Check: The power is the same on both sides: Io=1 Ni/Ne
1256 Ax44V=5500W=50Ax%x110V. L=(80A) (5/2)=125 A

4. (10 points) A particle with a positive electric charge moves into a uniform electric field
directed upward, as indicated by the thick gray lines. What does the particle do inside the
field?

side view top view

[ONONONONONONO]

[ONONONONONONO]

[ONONONONONONO]

@ @ [ONONONONONONO]

[ONONONONONONO]

[ONONONONONONO]
L~ PPEOOOO
OCOOOOCOO
) \ | COOOOOO
a. Itcircles up, then down. POROOO O
POEEOOOO
OCOOOOOO
PPEOOOO
OCOOOOCOO
. COOOOOO
b. It circles down, then up. ¢ ™ PP00000
POEEOOOO
N OCOOOOOO
PPEOEOOO
/ COOOOCOO
L PPOOAOO
[c. It moves upward,| 5ooo%0o0
POEEOOOO
COOOOOO
PPEOOOO
COOOOCOO
COOOOOO
d, It moves downward. N foood00
\ POEOOOOO
COOOOOO
[oRoRo¥=NoNoXo)
[ONO] (O] [ONO]
. . o} oR YoJ~ o]
e. Itcircles left, then right. PPEOOOO
POEEOOOO
OCOOOOOO
PPEOOOO
QCOOOOCOO
. ) PEOEOOO6
f. It circles right, then left. POFER OO
cobodooe
[ONON O 0¥ ONONO]
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5. (10 points) What is light composed of?
a. Quarks.

b. Moving electric charges.

Moving magnetic particles.

[d. Electric and magnetic fields. ]

Neutrinos.

6. (10 points) In an electromagnetic wave, what does a short wavelength mean?

a. The wave has low energy.

[b. The wave has high energy. ]

c. Energy is not related to wavelength of electromagnetic waves.

7. (10 points) Each statement below claims that a filter of a specific color absorbs red light.
Identify whether each is true (T) or false (F).

T a. A red filter absorbs red light.

F  b. A green filter absorbs red light.

F  c. A blue filter absorbs red light.

F d. A cyan filter absorbs red light.

T e. A magenta filter absorbs red light.
T f. A yellow filter absorbs red light.

8. (10 points) What is the daughter nucleus produced when a radon-222 parent decays by
alpha decay?

Po-218

In alpha decay, the parent loses two protons and two neutrons, for a
decrease of 4 in its mass number. The element with two fewer protons
than radon is polonium. The mass number 4 less than 222 is 218.
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9. (10 points) Nuclear power plants generate electricity using the energy released by controlled
nuclear reactions. What specific type of nuclear reactions do they control?
Alpha-decay.
b. Beta-decay.
c. Gamma-decay.

a
d. Fusion.

e. Fission.

10. (10 points) Fission products tend to have:

a. stable nuclei.

b. nuclei with not enough neutrons to be stable.

[c. nuclei with too many neutrons to be stable. ]

d. nuclei that are too heavy to be stable.

Free response questions

11. (10 points) The three “additive” primary colors are red, green, and blue. Why are there three
of them and not more or fewer?

Human eyes have three types of color-sensing “cone” cells. One senses
short-wavelength (blue) light, one senses medium-wavelength (green)
light, and one senses long-wavelength (red) light, though their
sensitivities overlap. We determine the color of light we see by how
strongly each type of receptor responds to the light. So, all that is
required to make the eye see any color is to appropriately stimulate each
type of receptor. Each additive primary color mostly stimulates one type
of cone cell.
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12. (10 points) Faraday’s law V = A®/At equates the rate of change of ®, the magnetic flux
through a circuit, to V, the voltage induced around the circuit. Use this information to
determine the units of magnetic flux ®. Express them in terms of some or all of the

fundamental units m, kg, s, and C.

V=Ad/At, so A® = VAL. Units of magnetic flux ® therefore must be
voltage Vunits multiplied by time ¢ units. Time units are seconds (s)
and voltage units are volts (V), which break down into V=J/C. The
coulomb C is fundamental, and the joule J breaks down into kg m?/s?.

So
® units = Vs =dJ 5/C =kg m? s/(C s?) = kg m?/(C s).

This unit has the SI name of weber, abbreviation Wb.

Extra Credit
13. (5 points) In class, I sang, “Any charge to cross those lines feels a right-handed force.’
What “lines” was I referring to?

b

Magnetic field lines.

“When electric charges move, ‘cause they’'re feeling energetic,
They create a brand-new field, whose effect is so magnetic.
Any charge to cross those lines feels a right-handed force.”
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