
CHM 1046 Fall, 2013 

Test 1 

 

      Name (print)_________________________ 

Show your work for complete (and partial) credit. Report your answers to the correct 

number of significant figures, and use units where appropriate. All equations should 

balance; indicate phases.  NA=6.022x10
23 

 

1. How much heat would it take to heat 35.5g of water, originally at 25.0°C, to 100.0°C, 

then vaporize the water? 

Compound m.w. Hfus Hvap at 100 Specific heat 

H2O(l) 18.015g/mol 6.009kJ/mol 40.7kJ/mol 4.184Jg
-1
C

-1 

     

 

 

2. Use a vapor pressure diagram for 

water (with the axis labeled with 

sufficient specificity) to show two 

things:  

a) the normal boiling point of water. 

b) how the boiling point of water 

changes when the external pressure 

is increased.  

3. Compound A has greater intermolecular forces than Compound B. Which compound, 

A or B, would: 

___ have a greater vapor pressure at a given temperature? 

___ have a higher boiling point? 

___ have a greater Hvap? 

4.  Why does a liquid have a vapor pressure? Why does a liquid’s vapor pressure increase 

as temperature increases? Please give a molecular-level explanation. 

 

 

 

 

 

5.  Draw a phase diagram on the back of this page. Label both axis and the phases. 

 

 

 

6.  Why do molecular solids have much lower melting points than ionic solids? 

 



 

7.  The elements chlorine, bromine, and iodine are molecular species—Cl2, Br2, and I2. At 

room temperature and atmospheric pressure, chlorine is a gas, bromine a liquid and 

iodine exists as a solid. Please explain this. Hint: think intermolecular force(s) and 

trends. 

 

 

 

 

8. Indicate which of the two compounds would have the greatest intermolecular forces. 

For each pair, circle the compound that would have the greatest intermolecular forces.  

 a) CH3CH2CH2CH3 or CH3CH2CH2CH2CH2CH3? 

 b) CH3CH2OCH3  or CH3CH2CH2OH? 

 c) HF or HCl? 

 d) CH3CH2CH2CH3 or CH3CH2CH2CH2F? 

 

9.  Draw a picture of one molecule 

hydrogen bonding to another molecule. 

You may use any molecule(s). Use 

Lewis dot structures for the molecules 

and a dashed line for the hydrogen 

bond. 

 

10. What type of unit cell is this? If the large atoms are A and 

the small atoms are B, what is the formula for the 

compound? 

 

 

 

 

 

 

 

11. Why does like dissolve like? (Meaning that polar solutes dissolve in polar solvents 

and nonpolar solutes dissolve in nonpolar sovents.) 

 

 

 

 

12. Compared to pure water, the boiling point of a sodium chloride solution would be 

higher/the same/lower (choose one) and the freezing point would be higher/the 

same/lower (choose one). 

 

13.  A solution is made by adding 14.6g of CH3OH (methanol, 32.04g/mol) to 184g of 

water (H2O, 18.015g/mol). What is the molal concentration of methanol in the 

solution? 



14. An aqueous solution is 8.50% sodium chloride by mass. The density of the solution is 

1.024g/mL. What is the molar concentration of the solution? 

 

 

 

 

 

 

15. An aqueous solution is 8.50% sodium chloride by mass. What mass of this solution 

would contain 12.0g of sodium chloride? 

  

 

 

 

16. What is the sum of the mole fractions of all the components in a mixture? 

 

 

17. What reference information is required to calculate the freezing point of a 0.10m 

solution of ethanol (the solute) in benzene (the solvent)? If the information is specific 

to a certain compound, be sure to indicate the compound. For example, if you need a 

molecular weight, you’d indicate the compound. Use proper terminology instead of 

symbols so I can look them up using an index. 

 

 

18. Let’s assume you got the appropriate information in the previous problem and you 

were able to calculate that the freezing point of 0.10m ethanol in benzene is 5.0°C. 

Next, you want to find the freezing point of 0.10m butanol (the solute) in benzene 

(the solvent). What is the freezing point of this solution? If you don’t have enough 

information, what additional information do you require? 

 

 

Compound Formula Boiling pt. Freezing pt. Kb (°C/m) Kf  (°C/m) 

Benzene C6H6  80.20°C 5.455°C 2.61 5.065 

19. A solution is made by dissolving 6.750g of an unknown molecular solid into 150.g of 

benzene. The boiling point of the solution is 80.85ºC. What is the molecular weight of 

the unknown solid?  

 

 

 

 

 

5 points extra credit: A liquid’s boiling point is dependent on the applied pressure. 

However, a solid’s melting point changes very little with the applied pressure. What 

feature(s) of a phase diagram would allow me to predict this? Alternatively, use a 

phase diagram to show the effects of a change in external pressure on melting and 

boiling points. 


