
Physics 11 Exam I Spring 2009

Millions long for immortality who don’t know what to do with themselves
on a rainy Sunday afternoon. –Susan Ertz

All answers must be accompanied by clear and concise explanations, necessary calculations,
and diagrams. Where appropriate, physical units must included in answers. Partial credit can
be earned if correct reasoning is clearly expressed. There is a total of 70 points on the exam.

Shorter Answer Questions [worth 5 points each]

1 What is temperature?

2 Human body temperature is 98.6◦F. What is human body temperature in ◦C?

3 An aluminum washer with an inner radius of 5cm,
initially at room temperature (20◦C), is dropped into
a container of liquid nitrogen. Does the hole get
smaller, larger, or stay the same size? If the hole’s
radius changes, by how much?
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4 A hunk of metal that has a mass 25 grams, initially at room temperature (20◦C),
is dropped into a well-insulated container of liquid nitrogen. 25 grams of liquid
nitrogen vaporizes. What is the specific heat of the metal?

5 Is it possible for an engine operating between 1500◦C and 500◦C to have an efficiency
of 50%? Explain why or why not (no credit earned without an explanation).

6 Circle the letter corresponding to the vector that best
describes the electric field caused by the two charges
−Q and +4Q at the point labeled P .
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7 The size of an atomic nucleus is 10−15 m. If two protons are separated by this
distance, what is the electrical force on each proton?

8 A charge of -1.5µC is placed at a point where the electric field is 9×106N/C pointing
East. What are the magnitude and direction of the electric force on the charge?
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Longer Answer Questions

9 1 mol of a monatomic ideal gas initially has a volume of 1× 10−3 m3 and a pressure
of 2 atm. The gas undergoes an isobaric expansion to 3× 10−3 m3. This is followed
by an isovolumetric reduction in pressure to 1 atm.

a ) Indicate the entire process on the a pV diagram.

b ) How much work is done? Is the work done on or by the gas?

c ) How much does the internal energy change?

d ) How much heat enters or leaves the gas?
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10 1kg of water, initially at room temperature (20◦C) is placed in a freezer unit that
has a coefficient of performance of 4.9. The water is converted into ice at 0◦C.

a ) How much work is done by the freezer to convert the water into ice?

b ) How much heat is exhausted from the freezer?

c ) If the power rating of the freezer unit is 100 Watts, how long will it take for the
water to freeze?
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11 Two charges, +1µC and +2µC are separated by a distance of 15cm, as shown in
the diagram below.

a ) Calculate the electric field (direction and magnitude) at the point labeled P , which
is 5cm from the +1µC charge and 10cm from the +2µC charge.

b ) If a −2µC charge is placed at the point P , what force (direction and magnitude)
does it experience?
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∑
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1 L = 1× 10−3 m3 1 atm = 1× 105 Pa

e = 1.6× 10−19C

Boiling Temperature of Liquid Nitrogen = −196◦C
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Note: Units are kcal/kg and kiloJoules/kilogram


