
Phases & Gases – Cut from Jan 2007 – Jan 2008 Exams  
  

1. The boiling point of a liquid is the 

temperature at which the vapor pressure of the 

liquid is equal to the pressure on the surface of 

the liquid. What is the boiling point of 

propanone if the pressure on its surface is 48 

kilopascals?  

(1) 25°C   (3) 35°C  

(2) 30.°C   (4) 40.°C  

  

2. At which Celsius temperature does lead 

change from a solid to a liquid?  

(1) 874°C   (3) 328°C  

(2) 601°C   (4) 0°C  

  

  

3. The table below shows data for the 

temperature, pressure, and volume of four gas 

samples.  

  

Which two gas samples have the same total number 

of molecules?  

(1) A and B   (3) B and C  

(2) A and C   (4) B and D  

  

4. At which temperature is the vapor pressure 

of ethanol equal to the vapor pressure of 

propanone at 35°C? (1) 35°C   (3) 82°C 

q(2) 60.°C  (4) 95°C  

  

  

  

5. A rigid cylinder with a movable piston 

contains a 2.0-liter sample of neon gas at STP. 

What is the volume of this sample when its 

temperature is increased to 30.°C while its 

pressure is decreased to 90. kilopascals?  

(1) 2.5 L   (3) 1.6 L  

(2) 2.0 L   (4) 0.22 L  

  

  

6. Which kelvin temperature is equal to 56°C?  

(1) –329 K   (3) 217 K  

(2) –217 K   (4) 329 K  

  

  

7. A sample of gas is held at constant 

pressure. Increasing the kelvin temperature of 

this gas sample causes the average kinetic 

energy of its molecules to  

(1) decrease and the volume of the gas 

sample to decrease  

(2) decrease and the volume of the gas 

sample to increase  

(3) increase and the volume of the gas 

sample to decrease  

(4) increase and the volume of the gas 

sample to increase  

  

8.  At STP, which sample contains the same 

number of molecules as 11.2 liters of CO2(g) at 

STP? (1) 5.6 L of NO2(g)     (3) 11.2 L of 

N2(g)  

(2) 7.5 L of H2(g)     (4) 22.4 L of CO(g)  

  

9. At which temperature would atoms 

of a He(g) sample have the greatest 

average kinetic energy?  

(1) 25°C   (3) 273 K  

(2) 37°C   (4) 298  



10. A 1.00-mole sample of neon gas occupies a volume of 24.4 liters at 298 K and 101.3 

kilopascals. In the space in your answer booklet, calculate the density of this sample. 

Your response must include both a correct numerical setup and the calculated result. [2]  

  

  

  

  

  

  

  

  

  

  

Base your answers to questions 11 through 14 on the information below.  

  

The temperature of a sample of a substance is increased from 20.°C to 160.°C as the 

sample absorbs heat at a constant rate of 15 kilojoules per minute at standard pressure. The 

graph below represents the relationship between temperature and time as the sample is 

heated.  

  

  

  
  

11. What is the boiling point of this sample? [1] __________  

  

12. Draw at least nine particles in the box, showing the correct particle arrangement of 

this sample during the first minute of heating. [1]  

  

  

  

  

  



  

  

13. What is the total time this sample is in the liquid phase, only? [1] 

___________________  

  

  

14. Determine the total amount of heat required to completely melt this sample at its 

melting point. [1]  

  

  

  

Base your answers to questions 15 through 17 on the information below.  

  

A rigid cylinder is fitted with a movable piston. The cylinder contains a sample of 

helium gas, He(g), which has an initial volume of 125.0 milliliters and an initial pressure of 

1.0 atmosphere, as shown below. The temperature of the helium gas sample is 20.0°C.  

  

  

        
    

15. Express the initial volume of the helium gas sample, in liters. [1] 

______________________ Liters  

  

16. The piston is pushed further into the cylinder. Show the correct numerical setup for 

calculating the volume of the helium gas that is anticipated when the reading on the 

pressure gauge is 1.5 atmospheres. The temperature of the helium gas remains constant. 

[1]  



  

  

  

  

  

  

17. Helium gas is removed from the cylinder and a sample of nitrogen gas, N2(g), is 

added to the cylinder. The nitrogen gas has a volume of 125.0 milliliters and a pressure 

of 1.0 atmosphere at 20.0°C. Compare the number of particles in this nitrogen gas 

sample to the number of particles in the original helium gas sample. [1]  

  

  

  

  

  

  

  

  

  

 


