
CHM 1046 Spring, 2015 

Test 1 

 

      Name (print)_________________________ 

Show all work for complete (and partial) credit. Report answers to the correct number of 

significant figures, and use units where appropriate. All equations should balance; 

indicate phases.   

1.  What are the 4 phases of matter? 

 

2.  Give the names for two different exothermic phase changes. 

 

3.  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.   

 

 

4.  Which compound should have the 

lowest heat of vaporization? 

 a. C5H12 

 b. C6H14 

 c. C7H16 

 d. C8H18 

 e. C8H16 

 

5.  Draw a representation of one molecule 

hydrogen-bonding to another molecule. 

You may use any molecule(s) to 

illustrate. Use Lewis dot structures for 

the molecule(s) and a dashed line for the 

hydrogen bond. 

 

 



6.  Consider the compounds CH3CH2CH2CH3 and CH3CH2CH2OH. At room 

temperature, one is a liquid and one is a gas. What intermolecular force(s) is/are 

involved? Which one is a gas? Why is one a gas?     

 

 

 

 

7.         Which of the following substances is most likely to exist as a solid at room 

temperature? 

 a. NH3 

 b. PH3 

 c. AlH3 

 d. CH4 

 e. SiH4 

 

8.   Let us assume that solid copper metal has a CUBIC UNIT CELL. The edge of the cubic 

unit cell is 4.5 x 10-8 cm. Which of the following cubic unit cells would give a material 

with the HIGHEST density? 

 a. a simple cell 

 b. a body-centered cubic cell 

 c. a face-centered cubic cell 

 d. The density would be identical for all these cells if the edge of each cell were 

4.5 x 10-8 cm. 

 e. We are not given enough information to determine. 

 

9.         Which of the following INCREASES the solubility of a gas in a given solvent? 

 a. increasing the partial pressure of the gas 

 b. decreasing the temperature of the solvent 

 c. decreasing the partial pressure of the gas 

 d. increasing the temperature of the solvent and decreasing the partial pressure of 

the gas simultaneously 

 e. both a and b 

 

 

10. If 65.3g of a molecular compound added to 1.00kg of water makes a 0.500m solution, 

what is the molecular weight of the compound? 

 

 

 

 

 

 



11.  A 1.63M aqueous solution of NH4Cl (53.49g/mol) has a density of 1.024g/mL. What 

is the molal concentration of the solution? 

 

 

 

 

 

 

12.  The molal concentration of an aqueous solution of acetic acid (CH3COOH, 

60.053g/mol) is 0.760m. The density of the solution is 1.00g/mL. What is the percent 

by weight of acetic acid in the mixture? 

 

 

 

 

 

 

13.  A solution of a nonvolatile solute, compared to the pure solvent, will have a 

higher/lower (choose one) vapor pressure, a higher/lower (choose one) melting point, 

and a higher/lower (choose one) boiling point.  

 

 

14.  What is the vapor pressure of a solution made by adding together 3.00moles of  

anthracene, C14H10 (a solid) to 1.00L of liquid benzene? Benzene is C6H6, has a 

density of .8765g/mL, and, at the temperature of the solution, pure benzene has a 

vapor pressure of 80.0torr.   

 

 

 

 

 

 

15.   The molecular masses of nonelectrolytes can be determined by all the following 

methods EXCEPT 

 a. the freezing-point depression of a solution of the compound. 

 b. the boiling-point elevation of a solution of the compound. 

 c. the osmotic pressure of a solution of the compound. 

 d. the x-ray diffraction study of a pure crystal of the compound. 

 e. the pressure, temperature, volume, and mass measurement of the compound in 

the gaseous state. 

 

 

 



Compound bp (°C) Kb (°C/m) mp (°C) Kf (°C/m) 

Benzene C6H6 80.1 2.53 5.5 5.12 

Toluene C6H5CH3 78.4 1.22 -114.6 1.99 

 

16. What is the boiling point of 0.12m toluene (the solute) in benzene (the solvent)? 

 

 

 

 

 

 

17.  45.0g of a molecular compound was dissolved in 125g of water. The melting point of 

the solution was 1.36°C below the normal melting point of water. What is molecular 

weight of the compound? The molal freezing point depression constant for water is 

1.86°C/m. 

 

 

 

 

 

 

 

19.  What is a colloid? Please provide a definition and illustrate the definition with one 

specific example, including an explanation of how/why your example fits your 

definition.  

 

 

 

 

20.  What type of molecules form micelles? How are micelles organized in water? What 

is the role of intermolecular forces in the formation of micelles? 

 

 

 

 

 

 

 

 

5 points extra credit: 

When we calculate the vapor pressure or freezing point of a solution of glycerol dissolved 

in water, we must consider that glycerol is a nonvolatile nonelectrolyte molecular 

compound. Why are these considerations important to the calculation of the vapor 

pressure of the solution and the freezing point? What is different when the solute is 

volatile or an electrolyte? 


