
Name: ANSWERS  
                   Read the PHASES BASICS         Problems: Answers in the boxes, show all math.  

 
 

 
1  A gas is at the pressure of 1.25 atm.  What is that pressure in kPa? 
2  How many mm Hg is the pressure of 1.25 atm equal to?   
3  On Mount Everest the air pressure is about 0.305 atm.  How many kPa is that?    
4  Convert 0.705 atm into mm Hg.     

5  What are the temperature and pressure of STP in °C and kPa? 
6  Express the temperature of STP in Kelvin.   
7  Convert 125 kPa to psi.    
8.  Convert 95.00 psi into mm Hg.   

 
 
 

Below is a mercury barometer.  Label each part onto the list at right.   
 
 

PHASE 
HW 1 

1 
 
       127 kPa 

2 
 
        950. mm Hg 

3 
 
      30.9 kPa 

4 
 
        536 mm Hg 

5 
 
      100°C and 101.3 kPa 

6 
 
     273 K 

7 
 
      18.1 psi 
       

8 
 
     4912 mm Hg 

  2  Mercury 
 
  1  Zero pressure zone 
 
  3  Air pressure pushes on Hg 
 
  5  Hg pushes up the tube 
 
  4  Height (mm of Hg) indicates  
      how much pressure the air is 
      pushing on the mercury with.   
 
      When mercury is pushed up the  
      tube 76 cm or 760 mm, that has 
      been decided as normal or  
      standard pressure.   

1 

2 

3 

5 

4 



               name: __________________________________________           
                 Read the Phases BASICS AGAIN (or for the first time)   

 

 

1  Name of the force that attracts the molecules of a liquid together.  Intermolecular attraction 

 
2   Describe the difference between vaporization and evaporation. 
      Vaporization includes both boiling and evaporation.  Boiling is when ALL the molecules have enough  
      energy to enter the gas phase.  Evaporation is when only a few molecules, at the surface, can break into  
      the gas phase.   

3  Describe how can evaporation (or boiling) be described as a "cooling process"?  Only the particles with the  
     MOST kinetic energy leave first.  With evaporation (like when you sweat), the hottest and most energetic  
      particles jump into the gas phase first, leaving the average kinetic energy of the left over particles a bit  
      lower, which registers as “cooler” or less hot.   
 
      With boiling, the hottest particles leave first also, cooling the water some, but the heat from below reheats 
      the water rapidly, so boiling is more of a “process” of cooling with rapid reheating.  Not all of the water  
      can actually become gas all at once, it needs to continually heat back up to the boiling point as it loses it’s 
      hottest molecules.   

4.  Explain “The temperature of a liquid can never go above its boiling point”. 
     Once water reaches it’s boiling point, the liquid jumps into the gas phase.  If you attempt to over heat the  
     water, it just vaporizes faster.  The boiling point is the actual hottest temperature a liquid can reach while  
     still (barely) holding itself as a liquid.  More heat cannot raise the temperature, but it does increase the rate  
     of vaporization.   

 
5.   Why can't liquids be compressed very much? 
       Although the particles are not “stuck” as they are in the solid phase, they are still very closely packed   
       together.  There is almost zero room between the particles as they glide over each other.  Liquids have a  
       definite volume (but indefinite shape, they fit into the bottom of any container you put them into).  

6  At the normal pressure of 101.3 kPa, water boils at 100°C, or 373 K.   
    High up a mountain or deep in a cave the air pressure is NOT NORMAL.   
    Fill in this chart with estimates of pressure in kPa and estimates of the BP for water.   

  approx. air pressure (in kPa) boiling point of water ºC 

below sea level in a deep cave  ~ 120 kPa ~ 104°C  

at sea level  (Normal)  101.3 kPa 100°C  

high atop a mountain  ~ 70 kPa ~ 95°C  

PHASE  
HW 

2 



                 name: __________________________________________________ 
   Directions:  read phases BASICS, draw a Cooling curve for BROMINE.  Put in dots 

    at the end of each line segment, label the dots with the letters A to F (left to right).    
Title the graph, add temperatures to the Y axis.   Fill in boxes with:  inc  dec  or  steady 

TITLE:  Cooling curve for bromine 

Heat Removed at constant rate 

 Temp 
Kelvin 

PHASE 
HW 3 
page 
1/2 

segment 
phase or  
phases 

KE    

AB Gas only Decreases 

BC Gas → Liquid Steady 

CD Liquid only Decreases 

DE Liquid → Solid Steady 

EF Solid only Decreases  

PE 

Steady 

Decreases 

Steady 

Decrease 

Steady 

TEMP 

Decreases 

Steady 

Decreases 

Steady 

Decreases 

A 

B 

C 

D 

E 

F 

332 K 

266 K 



                                             name: ____________________________________ 
     Directions:  Draw a Heating curve for PHOSPHOROUS.  Put in dots at the end of each  

line segment, label the dots with the letters A to F (left to right).    
Title the graph, add temperatures to the Y axis.   Fill in boxes with:  inc  dec  or  steady 

Heat Removed at constant rate 

PHASE 
HW 3 
page 
2/2 

TITLE:  Heating curve for phosphorous 

segment 
phase or  
phases 

TEMP 

AB Solid only Increasing 

BC Solid to liquid Steady 

CD Liquid only Increasing 

DE Liquid to gas Steady 

EF Gas only Increasing 

Potential 
Energy 

Steady 

Increasing 

Steady 

Increasing 

Steady 

Kinetic  
Energy 

Increasing 

Steady 

Increasing 

Steady 

Increasing 

 Temp 
Kelvin 

E 

D 

C 

B 

F 

A 

554 K 

317 K 



         Drawing a Phase Diagram:   
Phase diagrams show the phases of a substance at all temperatures and pressures.   

They are used to determine which phase a substance is at a given temperature & pressure  
       .   

        Below is the PHASE DIAGRAM for WATER.   
Note:  pressure is in ATM not kPa.   

 

 
 
Please RE-DRAW the phase diagram below really big on white paper.   
1.  Label the triple point (TP) 
2.  Label the critical point (CP) 
3. Label  the normal freezing point (NFP) which is also the normal melting point 
4. Label  and the normal boiling point (NBP) which is also the normal condensing point  
5. Label the three sections of the graph as solid, liquid and gas phase  
 
6. Draw a pair of arrows showing freezing (FR) and melting (M) 
7. Draw a pair of arrows showing sublimation (SUB) and deposition (DEP) 
8. Draw a pair of arrows showing vaporization (VAP) and condensing (CON) 

 
9. Define Triple Point 
10.  Define Critical Point 
11.  Define normal freezing point 
12.  Define normal boiling point 
  
  
 

PHASE DIAGRAM FOR WATER 

PHASE 
HW 4 


