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Instructor: Z. Qiu, B. Whiting
PHYSICS DEPARTMENT

PHY 2004 Exam 4 November 25, 2002

Name (print, last ¯rst): 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.

DIRECTIONS
(1) Code your test number on your answer sheet (use 76{80 for the 5-digit number). Code your name on your

answer sheet. DARKEN CIRCLES COMPLETELY. Code your student 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. 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 with scratch work most questions demand.
(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 the answer sheet may not read properly.
(5) The answers are rounded o®. Choose the closest to exact. There is no penalty for guessing.

>>>>>>>>WHEN YOU FINISH <<<<<<<<
Hand in the answer sheet separately.

Specī c heat of water 1 cal/g¢±C
Specī c heat of turpentine 0.42 cal/g¢±C
Specī c heat of ice 0.50 cal/g¢±C
Heat of vaporization of water Hv = 539 cal/g
Heat of fusion of water Hf = 80 cal/g
Thermal conductivity of glass k = 20 £ 10¡4 cal

cm¢s¢±C

Water vapor per unit volume of saturated air at 20±C 17.12 g/m3

1. How many grams of steam at 100±C must be condensed in 1000 g of water at 30±C to raise its temperature to 40±C?

(1) 16.7 (2) 17.8 (3) 19.2 (4) 15.1 (5) 200.5

2. How much heat must be removed from 300 g of water at 20±C to change it to ice at ¡15±C (in cal)?

(1) 3:225£ 104 (2) 1:238 £ 104 (3) 3:621£ 104 (4) 2:926£ 104 (5) 2:872 £ 104

3. Sixty grams of oil at 180±C is mixed with 50 g of turpentine at 40±C. After mixing, the ¯nal temperature is 85±C. Find the
specī c heat of oil (in cal/g¢±C).

(1) 0.165 (2) 0.182 (3) 0.194 (4) 0.173 (5) 0.151

4. A water droplet falls from a height of 30 m onto the ground . If all of its energy ends up as heat in water, how much is the
water heated (in ±C)?

(1) 0.07 (2) 0.08 (3) 0.09 (4) 0.10 (5) 100

5. A gas con¯ned to a piston-cylinder arrangement is compressed by an outside force. The force does 500 J of work in the
process. During the process 75 cal of heat °ows out of the gas. How much did the internal energy of the gas change during
the process (in cal)?

(1) 44.5 (2) 51.2 (3) 57.4 (4) 62.8 (5) 34.2
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6. A particular Carnot cycle has its exhaust temeprature at 30±C. During each cycle it takes in 800 cal from the hot reservoir
and exhausts 410 cal to the cold reservoir. Find the temperature of the hot reservoir (in ±C).

(1) 318 (2) 427 (3) 367 (4) 283 (5) 98

7. A volume of gas is increased from 200 cm3 to 800 cm3 under constant pressure of 300 kPa. How much work did the gas do
(in J)?

(1) 180 (2) 240 (3) 60 (4) 120 (5) 300

8. A certain heat pump uses 2000 W and delivers heat at a rate of 1100 cal/s. What is its coe±cient of performance?

(1) 1.30 (2) 1.41 (3) 1.49 (4) 1.50 (5) 1.20

9. A hot metal sphere is allowed to cool by radiation. Find the ratio of its cooling rate at 500±C to its rate at 135±C. Assume
the surroundings are quite cold.

(1) 12.9 (2) 32.6 (3) 23.8 (4) 19.4 (5) 6.5

10. The relative humidity in the lecture hall (20 m £ 50 m £ 8 m) is about 30% and the temperature is 20±C. How much water
(in kg) is there?

(1) 41 (2) 45 (3) 49 (4) 53 (5) 57


