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CHM 1311 - E                                      First Midterm                                 Oct 14 – 2015 
 
     (Prof. S. Gambarotta) 
 
 
 
 Your Name: ___________________                         Student #: ______________ 
 
 
 
 
 
1. The solution key will be posted today on the web. Solutions will be worked out in 

the next DGD. 
2.     You must respond to all exercises.   
3.  Periodic Table and important values are at the end. 
4.    A few scratch sheets are at the very end. Report in the booklet the minimum amount 

of calculations to show your reasoning. 
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1.  (1 point) 
 
Calculate the number of oxygen atoms in 38.0 g of oxygen gas.   
 

 

	
  
	
  
	
  
	
  
	
  
2.	
  (5 points) 
 
Calculate the  number of atoms of Fe in one molecule of hemoglobin, knowing that iron 
makes up 0.33% of the mass of hemoglobin and whose molar mass is 6.8 x 104

 g/mol  
 
 
 

 

 
 
 
 
	
  
3. (4 points) 
 
A sample of 0.1595 g of menthol (Molar mass = 156.3) was analyzed in a combustion 
analyzer and yielded 0.449 g CO2 and 0.184 g of H2O. What is menthol’s molecular 
formula? 	
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4.  (1 point) 
 
Chromium oxide reacts with H2S according to the following equation: 
 

Cr2O3(s)  +  H2S(g)  à  Cr2S3(s)  +  H2O (l)  (please balance it) 
 
 
To produce 421 g of Cr2S3(s)  how many (a) moles and (b) grams of Cr2O3(s) are 
required?  
 



	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Pag.	
   4	
  

 
 
 
5. (3 points) 
 
Calculate the amount of H2S that can form when 158 g of aluminum sulfide reacts with 
131 g of water.  
Al2S3(s)  +  H2O(l)  à  Al(OH)3(aq)  +  H2S(g) (unbalanced) 
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6. (3 points ) 
 
Calculate the mass (g) of  calcium nitrate in a milliliter of a solution prepared by diluting 
64.0 mL of 0.745 mml/L calcium nitrate to a final volume of 0.100L 
 

	
  
	
  
7.	
  (3 points)	
  
	
  
When	
  15.0	
  g	
  of	
  CaF2	
  reacts	
  with	
  excess	
  of	
  H2SO4,	
  HF	
  gas	
  is	
  collected	
  at	
  97.9	
  kPa	
  and	
  
25.5C.	
  	
  Solid	
  CaSO4	
  is	
  the	
  other	
  product	
  of	
  the	
  reaction.	
  What	
  temperature	
  is	
  
required	
  to	
  store	
  the	
  gas	
  in	
  a	
  8.63	
  L	
  container	
  at	
  1.17	
  bar?	
  
	
  

	
  
	
  
8. (1 point) 
 
What is the concentration (mol/L) of a solution formed when 10.0L of ammonia gas at 
33C and 96.7kPa dissolves in enough water to give a final volume of 0.750L? 
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9. (5 points) 
 
When gaseous F2 and solid I2 are heated to high temperature, I2 sublimes and gaseous IF5 
forms. If 46.7  kPa of F2 and 2.50 g of solid I2 are placed into a 2.50 L container at 250K  
and the container is heated to 550K, what is the final total pressure (bar) and partial 
pressure of I2 gas? 
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10. (3 points) 
 
A 30.5 g sample of an alloy sample at 93.0 C is placed in 50.0 g of water at 22.0 C (heat 
capacity of water 4.184 J/g.K) of a calorimeter with heat capacity of 9.2 J/K (mass of the 
calorimeter is build in the value of the heat capacity). If the final temperature is 31.1 C 
what is the specific heat capacity of the alloy?	
  
	
  

	
  
	
  
	
  
	
  
	
  
11.	
  (3	
  points)	
  
	
  
Using	
  	
  equations	
  from	
  the	
  list	
  below	
  determine	
  ΔH	
  for	
  this	
  reaction”	
  
	
  

C(s,	
  diamond)	
  	
  à	
  	
  C	
  (s,	
  graphite)	
  
	
  
C(s,	
  diamond)	
  	
  +	
  	
  O2(g)	
  	
  à	
  	
  CO2(g)	
  	
  ΔH	
  	
  =	
  	
  -­‐395.4	
  kJ/mol	
  
2CO2(g)	
  	
  à	
  	
  2CO(g)	
  	
  +	
  	
  O2(g)	
  	
  	
  	
  	
  	
  	
  ΔH	
  	
  =	
  566.0	
  kJ/mol	
  
C(s,	
  graphite)	
  	
  +	
  	
  O2(g)	
  	
  à	
  	
  	
  CO2(g)	
  	
  ΔH	
  	
  =	
  	
  -­‐393.5	
  kJ/mol	
  
2CO(g)	
  	
  à	
  	
  C(s,	
  graphite)	
  	
  +	
  	
  CO2(g)	
  	
  ΔH	
  	
  =	
  	
  -­‐172.5	
  kJ/mol	
  
	
  

 
 
 
12. (2 points) 
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Balance the following redox equation in acidic conditions (use either the semi-equation 
or the direct method. Whatever you feel more comfortable with): 
 

MnO4
-
  +  Cl-   à  Mn2+  +  Cl2 

 
 
 

2  x  [5 e  +  8H+  +  MnO4
-
  à  Mn2+  +  4H2O] 

 
5  x  [2Cl-   à  Cl2  +  2e] 

________________________________________ 
16H+  +  2MnO4

-
  +  10Cl-   à  2Mn2+  +  5Cl2+  8H2O 
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