
1) If the pressure in an inflated basketball is 171 Pa and its temperature is 293 K 

(diameter of basketball = 30.0 cm), how many moles of air are in the basketball? 

2)  A cylindrical flask of cross sectional area A is fitted with an airtight piston that is 

free to slide up and down. Contained within the flask is an ideal gas. Initially the 

pressure applied by the piston is 130 kPa and the height of the piston above the 

base of the flask is 25 cm. When additional mass is added to the piston, the 

pressure increases to 170 Pa. Assuming the system is always at the temperature 

290 K, find the new height of the piston. 

3) Two identical springs are connected end to end. Is the force constant of the 

resulting compound spring 

A. greater than B. less than C. equal to     that of a single spring. 

4) A gold doubloon 6.1 cm in diameter and 2.00 mm thick is dropped over the side 

of a pirate ship. When it comes to rest on the ocean floor at a depth of 770 m, how 

much has its volume changed? 

5) Is the number of molecules in one mole of N2 greater than, less than, or equal to 

the number of molecules in one mole of O2? 

6) A balloon is filled with helium at a pressure of 2.4 X 105 Pa. The balloon is at a 

temperature of 18oC and has a radius of 0.25 m. How many helium atoms are 

contained in the balloon? 

7) What is the temperature of a gas of CO2 molecules whose rms speed is 339 m/s? 

8) A steel wire 4.5 m long stretches 0.15 cm when it is given a tension of 370 N. 

What is the diameter of the wire? 

9) The phase diagram for CO2 is shown below. What is the phase of CO2 at T = -

80oC and P = 120 kPa? 



  

 10) How much water (density = 1.00 X 103 kg/m3) must be displaced to float a 

cubic block of wood (density 655 kg/m3) that is 15.0 cm on a side? 

11) During a windstorm (since we've had so many hurricanes lately!) a 35.5 m/s 

wind blows across the flat roof of a small home (see below). Find the difference in 

pressure between the air inside the home and the air just above the roof. (density 

of air = 1.29 kg/m3) 

  

12) A small ranger vehicle has a soft, ragtop roof. When the car is at rest the roof 

is flat when the vehicle is cruising at highway speeds with windows rolled up, does 

the roof    A. bow upward      B. remain flat C. bow downward 

13) The build-up of plaque on the walls of an artery may decrease its diameter from 

1.1 cm to 0.75 cm. The density of blood is approximately the same as water. If the 



speed of blood flow was 15 cm/s before reaching the region of plaque buildup, what 

is the pressure drop within the plaque region? 

14) A person weighs 682 N in air but only 498 N when standing in water up to the 

hips. What is the mass of each leg, assuming they have a density that is 1.05 times 

the density of water? 

15) Two rods of equal length (0.45 cm) and diameter (1.5 cm) are placed end to 

end. One rod is aluminum, the other is brass. If a compressive force of 8400 N is 

applied to the rods, how much does their combined length decrease? 

16) Students on a spring break picnic bring a cooler that contains 5.5 kg of ice at 

0.0oC. The cooler has walls that are 4.2 cm thick and are made of Styrofoam, which 

has a thermal conductivity of 0.030 W/(m-oC). The surface area of the cooler is 1.5 

 and it rests in the shade where the air temperature is 21oC. How long does it 

take for the ice in the cooler to melt? 

17) To make steam, you add 5.60 X 105 J of heat to 0.220 kg of water at an initial 

temperature of 50.0oC. What is the final temperature of the steam? 

18) Both water at 100°C and steam at 100°C can cause serious burns. Is a burn 

produced by steam likely to be 

A. more severe B. less severe C. the same as a burn produced by water? 

19) When water boils at the top of a mountain, is its temperature 

A. more than B. less than C. equal to      100oC? 

20) On the side of a cargo ship, you often see a horizontal line indicating 

"maximum load." When a ship is loaded to capacity, the maximum load line is at 

water level. If a ship has two maximum load lines, one for fresh water and one for 

salt water, which line should be marked "maximum load for salt water," the top line 

or the bottom line?  


