PHYSICS 2, CHAPTER 2
ADDITIONAL PROBLEMS
1. Liquid nitrogen has a boiling point of _195.81°C at atmospheric pressure. Express this temperature in

(a) degrees Fahrenheit and (b) kelvins.

ANSWER: (a) _320°F (b) 77.3 K

2. The temperature difference between the inside and the outside of an automobile engine is 450°C. Express this temperature difference on the
(a) Fahrenheit scale and

(b) Kelvin scale.

ANSWER: (a) 810°F (b) 450 K
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When solving the problems for Thermal Expansion of Solids and Liquids, use the data in Table 19.2.

2. A copper telephone wire has essentially no sag between poles 35.0 m apart on a winter day when the temperature is _ 20.0°C. How much longer is the wire on a summer day when TC = 35.0°C?

ANSWER: 3.27 cm

3. A pair of eyeglass frames is made of epoxy plastic. At room temperature (20.0°C), the frames have circular lens holes 2.20 cm in radius. To what temperature must the frames be heated if lenses 2.21 cm in radius are to be inserted in them? The average coefficient of linear expansion for epoxy is 1.30 ( 10-4 (°C)-1.

ANSWER: 55.0°C

4. The active element of a certain laser is a glass rod 30.0 cm long by 1.50 cm in diameter. If the temperature of the rod increases by 65.0°C, what is the increase in 

(a) its length,
(b) its diameter, and
(c) its volume?

(Assume that ( = 9.00 ( 10-6 (°C)-1).

ANSWER: (a) 0.176 mm (b) 8.78(m (c) 0.093 0 cm3
5. A student measures the length of a brass rod with a steel tape at 20.0°C. The reading is 95.00 cm. What will the tape indicate for the length of the rod when the rod and the tape are at 
(a) _ 15.0°C and
(b) 55.0°C?

ANSWER: (a) 94.97 cm (b) 95.03 cm

6. A steel ball bearing is 4.000 cm in diameter at 20.0°C. A bronze plate has a hole in it that is 3.994 cm in diameter at 20.0°C. What common temperature must they have so that the ball just squeezes through the hole?

ANSWER: 208°C
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7. The temperature of a silver bar rises by 10.0°C when it absorbs 1.23 kJ of energy by heat. The mass of the bar is 525 g. Determine the specific heat of silver.

ANSWER: 0.234 kJ/kg.°C

8. A 1.50-kg iron horseshoe initially at 600°C is dropped into a bucket containing 20.0 kg of water at 25.0°C. What is the final temperature? (Neglect the heat capacity of the container and assume that a negligible amount of water boils away.)

ANSWER: 29.6°C

9. An aluminum calorimeter with a mass of 100 g contains 250 g of water. The calorimeter and water are in thermal equilibrium at 10.0°C. Two metallic blocks are placed into the water. One is a 50.0-g piece of copper at 80.0°C; the other block has a mass of 70.0 g and is originally at a temperature of 100°C. The entire system stabilizes at a final temperature of 20.0°C.
(a) Determine the specific heat of the unknown sample.
(b) Guess the material of the unknown, using the data given in Table 20.1.

ANSWER: (a) 0.435 cal/g.°C (b) beryllium

10. A water heater is operated by solar power. If the solar collector has an area of 6.00 m2 and the power delivered by sunlight is 550 W/m2, how long does it take to increase the temperature of 1.00 m3 of water from 20.0°C to 60.0°C?

ANSWER: 50.7 ks

11. A 3.00-g lead bullet at 30.0°C is fired at a speed of 240 m/s into a large block of ice at 0°C, in which it becomes embedded. What quantity of ice melts?

ANSWER: 0.294 g

12. A 1.00-kg block of copper at 20.0°C is dropped into a large vessel of liquid nitrogen at 77.3 K. How many kilograms of nitrogen boil away by the time the copper reaches 77.3 K? (The specific heat of copper is 0.092 0 cal/g.°C. The latent heat of vaporization of nitrogen is 48.0 cal/g.)

ANSWER: 0.414 kg

13. If 90.0 g of molten lead at 327.3°C is poured into a 300-g casting form made of iron and initially at 20.0°C, what is the final temperature of the system? (Assume that no energy loss to the environment occurs.)

ANSWER: 59.4°C

