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Instructor(s): Reitze/Kumar
PHYSICS DEPARTMENT

PHY 2054 Exam 2 March 23, 2011
Name (print, last first): Signature:

On my honor, I have neither given nor received unauthorized aid on this examination.

YOUR TEST NUMBER IS THE 5-DIGIT NUMBER AT THE TOP OF EACH PAGE.
(1) Code your test number on your answer sheet (use lines 76–80 on the answer sheet for the 5-digit number).

Code your name on your answer sheet. DARKEN CIRCLES COMPLETELY. Code your UFID number on your
answer sheet.

(2) Print your name on this sheet and sign it also.
(3) Do all scratch work anywhere on this exam that you like. Circle your answers on the test form. At the end of the

test, this exam printout is to be turned in. No credit will be given without both answer sheet and printout.
(4) Blacken the circle of your intended answer completely, using a #2 pencil or blue or black ink. Do not

make any stray marks or some answers may be counted as incorrect.
(5) The answers are rounded off. Choose the closest to exact. There is no penalty for guessing. If you

believe that no listed answer is correct, leave the form blank.
(6) Hand in the answer sheet separately.

Useful Constants:

ke = 8.99× 109Nm2/C2 ε0 = 8.85× 10−12C2/(Nm2) V=volt N=newton
µ0 = 4π × 10−7Tm/A k0 = µ0/(4π) = 10−7Tm/A c = 3× 108m/s

electron charge = −1.6× 10−19C electron mass = 9.11× 10−31kg J=joule m=Meter
“milli”=10−3 “micro”=10−6 n=“nano”=10−9 “pico”=10−12 C=coulomb g = 9.8 m/s2

1. A magnetic field CANNOT:

(1) change the kinetic energy of a charged particle.
(2) exert a force on a charged particle.
(3) change the velocity of a charged particle.
(4) change the momentum of a charged particle.
(5) change the trajectory of a charged particle.

2. A proton (charge +e), traveling perpendicular to a magnetic field, experiences the same force as an alpha particle (charge
+2e) which is also traveling perpendicular to the same field. The ratio of their speeds, vproton/valpha, is:

(1) 2 (2) 0.5 (3) 1 (4) 4 (5) 8

3. An infinitely long straight wire and a single circular current loop with radius
R are arranged as shown in the figure. If both the straight wire and the loop
are carrying the same current I, what is the magnitude of the magnetic field
at the center of the loop? RI

I

I

(1) (π + 1)µ0I/(2πR) (2) (π − 1)µ0I/(2πR) (3) µ0I/(2R) (4) µ0I/(2πR) (5) 2πµ0I/R

4. An electron (charge q = −1.6 × 10−19C) undergoing uniform circular motion with a radius R = 2 × 10−8m acts like a
current loop. If the speed of the electron is 20 km/s, what is the corresponding current flow around the circle (in Amps)?

(1) 2.5× 10−8 (2) 5.0× 10−8 (3) 1.2× 10−8 (4) 2.5× 10−7 (5) 5.0× 10−7

5. Two isotopes of helium start from rest and pass through a potential difference
∆V = 860 V and then move out of a slit at the point S into a 0.2 T uniform
magnetic field pointing into the paper as shown in the figure. Helium-4 consists
of two protons and 2 neutrons (atomic number 2, atomic mass = 4 AU) and
helium-3 has two protons and one neutron (atomic number 2, atomic mass =
3 AU). If both isotopes are doubly ionized (i.e., both have charged +2e), what
is the distance of separation (in mm) of the two isotopes when they reach the
photographic plate P? (Note: 1 AU = 1.67× 10−27kg)

(1) 8 (2) 12 (3) 6 (4) 2 (5) 3
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6. Two isotopes of helium start from rest and pass through a potential difference
∆V = 860 V and then move out of a slit at the point S into a 0.4 T uniform
magnetic field pointing into the paper as shown in the figure. Helium-4 consists
of two protons and 2 neutrons (atomic number 2, atomic mass = 4 AU) and
helium-3 has two protons and one neutron (atomic number 2, atomic mass =
3 AU). If both isotopes are doubly ionized (i.e., both have charged +2e), what
is the distance of separation (in mm) of the two isotopes when they reach the
photographic plate P? (Note: 1 AU = 1.67× 10−27kg)

(1) 4 (2) 12 (3) 6 (4) 8 (5) 3

7. Two isotopes of helium start from rest and pass through a potential difference
∆V = 480 V and then move out of a slit at the point S into a 0.2 T uniform
magnetic field pointing into the paper as shown in the figure. Helium-4 consists
of two protons and 2 neutrons (atomic number 2, atomic mass = 4 AU) and
helium-3 has two protons and one neutron (atomic number 2, atomic mass =
3 AU). If both isotopes are doubly ionized (i.e. both have charged +2e) what
is the distance of separation (in mm) of the two isotopes when they reach the
photographic plate P? (Note: 1 AU = 1.67× 10−27kg)

(1) 6 (2) 12 (3) 4 (4) 8 (5) 2

8. A loop of wire carrying a current of 2.0 A is in the shape of a right triangle
with two equal sides, each with length L = 15 cm as shown in the figure. A 0.7
T uniform magnetic field is in the plane of the triangle and is perpendicular
to the hypotenuse. The magnetic force on either of the two equal sides has a
magnitude of:

L

L

B

(1) 0.15 N (2) 0.105 N (3) 0 (4) 0.30 N (5) 0.25 N

9. A loop of wire carrying a current of 2.0 A is in the shape of a right triangle
with two equal sides, each with length L = 30 cm as shown in the figure. A
0.7 T uniform magnetic field is in the plane of the triangle and is perpendicular
to the hypotenuse. The magnetic force on either of the two equal sides has a
magnitude of:

L

L

B

(1) 0.30 N (2) 0.105 N (3) 0 (4) 0.21 N (5) 0.25 N

10. A loop of wire carrying a current of 4.0 A is in the shape of a right triangle
with two equal sides, each with length L = 15 cm as shown in the figure. A 0.7
T uniform magnetic field is in the plane of the triangle and is perpendicular
to the hypotenuse. The magnetic force on either of the two equal sides has a
magnitude of:

L

L

B

(1) 0.30 N (2) 0.105 N (3) 0 (4) 0.21 N (5) 0.25 N

11. In the circuit shown in the figure, L = 56 mH, R = 4.6Ω and V = 12.0 V. The
switch S has been open for a long time then is suddenly closed at t = 0. At
what value of t (in msec) will the current in the inductor reach 1.1 A?

(1) 6.67
(2) 10.5
(3) 2.88
(4) 19.0
(5) never
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12. In the previous problem, what is the total energy stored in the inductor a long time after the switch is closed?

(1) 0.19 J (2) 0.048 J (3) 0.76 J (4) 0.034 J (5) 0.38 J

13. In the circuit shown in the figure, L = 56 mH, R = 4.6Ω and V = 12.0 V. The
switch S has been open for a long time then is suddenly closed at t = 0. At
what value of t (in msec) will the current in the inductor reach 2.1 A?

(1) 19.9
(2) 10.5
(3) 2.88
(4) 6.67
(5) never

14. In the previous problem, what is the total energy stored in the inductor a long time after the switch is closed?

(1) 0.19 J (2) 0.048 J (3) 0.76 J (4) 0.034 J (5) 0.38 J

15. In the circuit shown in the figure, L = 56 mH, R = 4.6Ω and V = 12.0 V. The
switch S has been open for a long time then is suddenly closed at t = 0. At
what value of t (in msec) will the current in the inductor reach 0.57 A?

(1) 3.0
(2) 10.5
(3) 19.9
(4) 6.67
(5) never

16. In the previous problem, what is the total energy stored in the inductor a long time after the switch is closed?

(1) 0.19 J (2) 0.048 J (3) 0.76 J (4) 0.034 J (5) 0.38 J

17. As shown in the figure, four wires have current flowing perpendicular to the
plane of the page. The wires go through the corners of a square. If wires 1
and 4 each have current I flowing out of the page, and wires 2 and 3 each have
current I flowing into the page, what is the direction of the magnetic field at
the center of the square? x

y

21

4 3

(1) positive y (2) positive x (3) negative x (4) negative y (5) positive z

18. A uniform magnetic field is directed into the page. A charged particle moves
in the plane of the page and follows a clockwise spiral of decreasing radius as
shown in the figure. Which of the following statements is true?

(1) the charge is negative and slowing down
(2) the charge is positive and slowing down
(3) the charge is positive and speeding up
(4) the charge is negative and speeding up
(5) none of the above

19. The distance from earth to a NASA satellite traveling through the solar system is 6.0 × 109m. A command is sent to
the satellite from scientists on earth to send back telemetry data. Assuming the satellite instantly transmits the data
when it receives the command, how much time (in s) would pass before the scientists receive the data?

(1) 40 (2) 20 (3) 5 (4) 2 (5) 4
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20. The distance from earth to a NASA satellite traveling through the solar system is 3.0 × 109m. A command is sent to
the satellite from scientists on earth to send back telemetry data. Assuming the satellite instantly transmits the data
when it receives the command, how much time (in s) would pass before the scientists receive the data?

(1) 20 (2) 5 (3) 10 (4) 2 (5) 40

21. The distance from earth to a NASA satellite traveling through the solar system is 6.0 × 108 m. A command is sent to
the satellite from scientists on earth to send back telemetry data. Assuming the satellite instantly transmits the data
when it receives the command, how much time (in s) would pass before the scientists receive the data?

(1) 4 (2) 20 (3) 5 (4) 2 (5) 10

22. A 10 turn circular loop with radius 0.01 m and resistance 5Ω is placed in the
center of a solenoid. The solenoid has a length 0.8 m, a radius of 0.1 m, and
1000 turns. The current in the solenoid is ramped up uniformly from 2 A to
12 A in 1 s. What is the average current (in µA) in the loop during this time?

solenoid

loop

(1) 9.9 (2) 4.9 (3) 19.7 (4) 29.7 (5) 7.5

23. A 10 turn circular loop with radius 0.01 m and resistance 5Ω is placed in the
center of a solenoid. The solenoid has a length 0.8 m, a radius of 0.1 m, and
1000 turns. The current in the solenoid is ramped up uniformly from 2 A to
22 A in 1 s. What is the average current (in µA) in the loop during this time?

solenoid

loop

(1) 19.7 (2) 4.9 (3) 9.9 (4) 29.7 (5) 7.5

24. A 10 turn circular loop with radius 0.01 m and resistance 5Ω is placed in the
center of a solenoid. The solenoid has a length 0.8 m, a radius of 0.1 m, and
1000 turns. The current in the solenoid is ramped up uniformly from 2 A to
22 A in 2 s. What is the average current (in µA) in the loop during this time.

solenoid

loop

(1) 9.9 (2) 4.9 (3) 19.7 (4) 29.7 (5) 7.5

25. The normal to a certain 1.0 m2 area makes an angle of 60◦ with a uniform magnetic field. The magnetic flux through
this area is the same as the flux through a second area that is perpendicular to the field if the second area is:

(1) 0.5 m2 (2) 0.866 m2 (3) 1.15 m2 (4) 2 m2 (5) 1 m2

26. A conducting bar with mass M = 10 kg can slide with no friction along two
conducting rails separated by distance L = 0.5 m, as shown in the figure. A
uniform 2 Tesla magnetic field points into the page, as indicated by crosses.
An external force Fapp pulls the bar to the right with a constant speed v =
3 m/s. What is the magnitude and direction of the induced current in the
R = 0.5 Ohm resistor?

(1) 6 Amps counter-clockwise
(2) 6 Amps clockwise
(3) 12 Amps clockwise
(4) 12 Amps counter-clockwise
(5) 3 Amps counter-clockwise

27. In the previous problem, what is the magnitude of the external force Fapp (in N)?

(1) 6 (2) 45 (3) 12 (4) 3 (5) 10
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28. A light ray enters a rectangular glass slab (n = 1.5) at point A at an incident
angle θ and then undergoes total internal reflection at point B at the interface
between the glass and water (n = 1.3) as shown in figure. What maximum
incident angle θ (in degrees) for this to occur?

Glass

n = 1.5

Air

A

B

θ

Water

n = 1.3
(1) 48.4
(2) 31.3
(3) 23.6
(4) 41.5
(5) 62.8

29. Maxwell’s equations predict that the speed of light in free space is

(1) independent of frequency.
(2) an increasing function of frequency.
(3) a decreasing function of frequency.
(4) a function of the distance from the source.
(5) a function of the size of the source.

30. The eye is most sensitive to light of wavelength 550 nm, which is in the green-yellow region of the visible electromagnetic
spectrum. What is the frequency (in Hz) of this light?

(1) 5.45× 1014 (2) 5.45× 1013 (3) 5.45× 1015 (4) 1.82× 1014 (5) 1.82× 1013

31. Assume the solar radiation incident on Earth is 1.34 kW/m2 (at the top of the Earth’s atmosphere). Calculate the total
power radiated by the Sun (in W), taking the average separation between the Earth and the Sun to be 1.49× 1011 m.

(1) 3.74× 1026 (2) 4.48× 1026 (3) 2.24× 1026 (4) 3.74× 1024 (5) 4.48× 1024

32. A speeder tries to explain to the police that the yellow warning lights on the side of the road looked green to her because
of the Doppler shift. How fast (in km/s) would she have been traveling if yellow light with a wavelength of 580 nm had
been shifted to green with a wavelength of 560 nm?

(1) 10,700 (2) 21,400 (3) 5,300 (4) 1,700 (5) 700


