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CHEM 202H – 12,13,14      Name___________________________ 

EXAM 1, Spring 2016      Signature________________________ 

         

SCORED GRADE (100 max.)___________ 

CIRCLE YOUR COURSE SECTION IN THE LIST BELOW 

202-12 W 10-12:50  202-13 W 2-2:50  202-14 W 3-3:50 

 

Section 1. Phases and Phase Changes (14 pts) 

1. Identify the following on the phase diagram to the right: 

A. Phase at point H 

   _________________________________ 

B. Term for point B   

   _________________________________ 

C. Phase change upon lowering P from point A  

     _________________________ 

2. Given an example of a phase change that is exothermic. 

 

_____________________________________________________________________________________________ 

3. If a substance has ∆H°vap of 30.72 kJ/mol and ∆H°fus = 9.87 kJ/mol, what is ∆H°cond? 

 

_____________________________________________________________________________________________ 

4. The boiling point of ethane is -88.6 °C. The boiling point of ethanol is 78.3 °C. Which compound as the higher 

vapor pressure at a given temperature? 

 

 _____________________________________________________________________________________________ 

Section 2. Intermolecular Forces (18 pts) 

5. List the intermolecular forces operating in the following; if more than one is operating circle the strongest. 

A. BCl3 

 _____________________________________________________________ 

B. NH3 

_____________________________________________________________ 
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6. Identify the primary intermolecular forces (IF) operating in the following solutions. Each line is one IF. 

A. CCl4 in H2O 

  _________________________ _________________________ 

B. KNO3 in H2O 

_________________________ 

 

7. Rank the following gases from the lowest to highest solubility in water?  CO, SO2, N2 

 

_____________________________________________________________________________________________ 

Section 3. Properties of solids and liquids (14 pts) 

8. Rank the following liquids from the lowest to highest surface tension?  pentane, iso-pentane, neo-pentane 

 

 

 

_____________________________________________________________________________________________ 

9. Solid iron can form either a body-centered cubic lattice or face-centered cubic lattice.  

       How many iron atoms are in one unit cell of each type? 

 

 Body-centered cubic lattice ______________________ face-centered cubic lattice _____________________ 

 

10. Which cubic lattice has a coordination number of 6? 

 

_____________________________________________________________________________________________ 

Section 4. Mixtures and solutions (14 pts) 

11. List two ways to increase the solubility of O2 gas in water. 

 

_____________________________________________________________________________________________ 
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12. Rank the solutions from lowest to highest vapor pressure. 0.1 m sucrose (C6H12O6), 0.1 m KBr, 0.1 m CaCl2  

 

_____________________________________________________________________________________________ 

 
13. Compound AX is an ionic compound that dissolves in water to yield A+

(aq) and X-
(aq).  

        Write a chemical equation for H°hydr of AX. 
 

 

 

_____________________________________________________________________________________________ 

Section 5. Calculations (24 pts). YOU MUST SHOW YOUR WORK FOR CREDIT. 

14. How much heat (in kJ) is absorbed when 5.28 grams of bromine (Br2) evaporates at atmospheric pressure? 

 

 

 

 

____________________________________________________________________________________________ 

 

15. At 25 °C and 785 Torr, the solubility of carbon dioxide in water is 0.0351 M.  

      What is its solubility at 25 °C and 1390 Torr? 

 

 

 

 

 

_________________________________________________________________________________________ 

 

 16. Using the data to the right, calculate the relative humidity when the atmospheric temperature is 20 °C and the 

      dewpoint is 10 °C. 

 

 

 

 

_________________________________________________________________________________________ 

Standard enthalpies for Br2 (in kJ/mol) 

H°vap 29.6 

H°fus 11.6 

H°sub 41.2 

Temperature 
(°C) 

Equilibrium Vapor Pressure 
(Torr) 

10 9.2 
15 12.8 
20 17.5 
25 23.8 
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17. Calculate the concentration of a 7.82 x 10-4 M aqueous solution of fluoride (F-) in parts per million. Assume the 

       density of the solution is 1.00 g/mL. 

 

 

 

 

_________________________________________________________________________________________ 

Section 6. Essay (16 pts). Answer in paragraph form comprised of 3-5 full sentences. 
18. A student drops a raisin into a beaker containing distilled (pure) water.  
       After 1 hour, the raisin has increased in size. Explain.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
19. A student uses Buchner funnel with a Buchner flask connected to a vacuum aspirator to filter a methanol (CH3OH) 
suspension containing solid product. The student leaves the apparatus connected to the vacuum for 15 minutes 
after the filtration to allow the solid sample to dry. During this time, the student notices a colorless liquid on the 
outside of the Buchner flask. Explain.  
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THIS PAGE CAN BE REMOVED FROM THE EXAM 

USE THE BACK FOR SCRATCH PAPER IF NEEDED 

 

 

 


