
Maximum points 50. Time: 2 hours

Midterm 1: Heat And Thermodynamics

Attempt all questions. (Help sheet is not allowed)

1. One mole of a monatomic ideal gas initially at temperature T0 expands from volume

V0 to 2V0, (10 mark)

(a) at constant temperature,

(b) at constant pressure.

Calculate the work of expansion and the heat absorbed by the gas in each case.

2. The famous mountaineer Mr.Edmond Hillary heated 1 m3 of water from 200 C to

400 C in order to take a bath before climbing Mt Everest. (10 mark)

(a) How much energy did he use?

(b) Show that the energy is enough to lift Mr. Hillary’s entire party of 13, of average

weight 70 kg, from sea level to the top of Mt. Everest (Elevation 8800 m).

3. A cylinder of cross-sectional area A is divided into two chambers 1 and 2, by

means of a frictionless piston. The piston as well the walls of the chambers are

heat-insulating, and the chambers initially have equal length L. Both chambers are

filled with 1 mol of an ideal gas, with initial pressures 2P0 and P0, respectively. The

piston is then allowed to slide freely, whereupon the gas in chamber 1 pushes the pis-

ton a distance a to equalize the pressures to P . (20 mark)

Po Po2

a

L L

(a) Find the distance a traveled by the piston.

(b) What is the final pressure P?
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(c) Find the ratio of the final temperatures in the two chambers.

4. The motor in a refrigerator has a power output of 210 W. The freezing compartment

is at −3.00 C and the outside air is at 260 C. Assuming that the efficiency is 85%,

calculate the amount of heat that can be extracted from the freezing compartment in

15 min. (10 mark)

Help Sheet

Heat capacity of pure water = 4200 JKg−1K−1

Density of pure water = 1000 Kgm−3

Acceleration due to gravity = 10 ms−2.
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