Physics 1B

Summer Session | - 2001

Page 1

Score

Problem 1:

Problem 2:

Problem 3:

Problem 4:

Problem 5:

TOTAL:

Final Exam CODE # /( F y

(15 pts)

(15 pts)

(15pts)

(15 pts)

(15 pts)

(75 pts) x 3 multiplier = 225 pts (adjusted)

To receive full credit, you must show all your work
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Problem 1 (15 pts) “Anybody seen my jacket?”

When you first show up at the after-final party, you notice that there is a Helium balloon with a radius of
18.0 cm. Before the host can actually find a radio station playing music, you hear the weather reporter
say that the outside temperature is 74 °F (23 °C). Several hours later, you look up at the same balloon

and notice that the radius has now decreased to 10.0 cm.

Assuming that none of the He leaked out, what is the temperature (in °F) outside now?
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Problem 2 (15 pts) “Dark side of the Moon, maybe.”

An environmental Expert and Futurist is claiming during a talk show interview that, “One day, we will

have internal combustion engines that are 80% efficient!”

Assuming that these “futuristic” engines operate at an internal temperature of 100 °C (as many do
today), at least how low would the outside (environmental) temperature have to be in order for this claim

to be true?
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Problem 3 (15 pts total) “Hey, nice circuit you have there."”

Two resistors are in a circuit with an ideal battery as shown:

A
€= o 1.0kQ

(a) If the current supplied by the battery is 1.00 A, what is the emf of the battery?
(i.e, What is its ideal voltage?) (9 pts) |
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(b) What power is the battery supplying to the circuit? (6 pts)
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Problem 4 (15 pts) “Lunatics!”

Your friend Luna, who lives on the Moon, is trying to figure out the acceleration due to gravity in her
part of the universe. Not surprisingly, you suggest that she try an experiment by hanging a pith ball on a
massless string from the top of a large sheet of charge (as shown below). Luna finds that the pith ball

hangs at an angle of 8= 34.7° from the vertical.

+

34.7°
5 / N o 0=+2.0uCm* | ,

. B
N U - L

W) £ B
RV A CAEVAY
ol g=+1.00nC = [x(0
| + m=005g

* M= 008 A (0 I

* = 5x107 kg ‘
What is the acceleration due to gravity on the Moon?
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Problem 5 (15 pts total) “Someone’s bound to ask...”

A proton is moving in the xy-plane with speed v =2.00 x 10° m/s, making an angle of 30° with
the +x-axis. There is a uniform B-field of magnitude 2.00 T, directed along the y-axis. Neglect

gravitational effects.

(a) In what direction is the force on the proton? Use a diagram to show your answer. (8 pts)
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(b) What is the magnitude of the force on the proton? (7 pts)
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