Chapter 3 Problem Set




     Name _____________________________
Stoichiometry





         

Circle/Box all final answers to calculation based problems unless they are already boxed!!!

Atomic Masses & Mass Spectrometer
1.  Fill in the missing information for the table below.  Assume that silicon has three major isotopes in nature.  Use the average atomic mass from the periodic table (rounded to two decimal places!)

	Isotope
	Mass (amu)
	Abundance

	Si28
	27.98
	

	Si29
	
	4.700%

	Si30
	29.97
	3.090%


Moles & Molar Mass
2.  What is the mass (in grams) of 800. atoms of iron? (Use dimensional analysis)

3.  Calculate the molar mass of the following substances.  Note:         = H     and 
      = N



a) 



b) 




       c)  (NH4)2Cr2O7

4. Chloral hydrate (C2H3Cl3O2) is a drug formerly used as a sedative and hypnotic. It is the compound used to make “Mickey Finns” in detective stories. (Use dimensional analysis for b-f)

a) Calculate the molar mass of choral hydrate.


b) What amount (moles) of C2H3Cl3O2 is in 500.0 g chloral hydrate?


c) What is the mass in grams of 2.0 x 10-2 mol chloral hydrate?


d) What number of chlorine atoms are in 5.0 g chloral hydrate?


e) What mass of chloral hydrate would contain 1.0 g Cl?


f) How many total atoms are in a 10.0 g sample of chloral hydrate?

Percent Composition
5.  Arrange the following substances in order of increasing mass percent of carbon.


a) caffeine, C8H10N4O2

b) sucrose, C12H22O11

c) ethanol, C2H5OH 
Empirical & Molecular Formulas
6. Which type of formula, empirical or molecular, can be obtained from elemental analysis that gives percent composition?
7. The most common form of nylon (nylon-6) is 63.68% carbon, 12.38% nitrogen, 9.80% hydrogen, and 14.14% oxygen.  Calculate the empirical formula for nylon-6.

8.  Determine the molecular formula of a compound that contains 26.7% P, 12.1% N, and 61.2% Cl, and has a molar mass of 580 g/mol.

9.  A compound contains only C, H, and N.  Combustion of 0.0350 g of the compound produces 0.0335 g CO2 and 0.0411 g H2O.  What is the empirical formula of the compound?

Balancing Chemical Equations
10.  Balance each of the following chemical equations.


a)             KO2 (s)     +       H2O (l)     (       KOH (aq)    +       O2 (g)      +        H2O2 (l)

b)             Fe2O3 (s)      +         HNO3 (aq)     (        Fe(NO3)3 (aq)      +           H2O (l)

c) 
NH3 (g)      +       O2 (g)     (       NO (g)      +        H2O (g)

d)
PCl5 (l)       +        H2O (l)          (        H3PO4 (aq)       +        HCl (g)
11.  Write the balanced chemical equation for each of the following descriptions.


a)  The combustion of ethanol (C2H5OH) forms carbon dioxide and water vapor.  A combustion reaction refers to a


 reaction of a substance with oxygen gas.


______________________________________________________________________________


b) Aqueous solutions of lead (II) nitrate and sodium phosphate are mixed, resulting in the precipitate formation of



 lead (II) phosphate with aqueous sodium nitrate as the other product.


______________________________________________________________________________

Reaction Stoichiometry
12.  The reaction between potassium chlorate and red phosphorus takes place when you strike a match on a matchbox. If you were to react 63.2 g of potassium chlorate (KClO3) with excess red phosphorus, what mass of tetraphosphorus decoxide (P4O10) would be produced? (Use dimensional analysis).

10KClO3 (s)         +       3P4 (s)       (      3 P4O10 (s)        +       10KCl (s)         
Percent Yield
13.  Consider the following balanced reaction:

P4 (s)       +      6 F2 (g)       (      4 PF3 (g)

What mass of F2 is needed to produce 120. g of PF3 if the reaction has a 78.1% yield?

Selected Answers to Problems
1. Abundance= 92.21% ; mass= 28.91
2. 7.42 x 10-20 g Fe

3. a) 17.04 g/mol; b) 32.06 g/mol; c) 252.1 g/mol
4. a) 165.4 g/mol; b) 3.023 mol C2H3Cl3O2; c) 3.3 g C2H3Cl3O2; d) 5.5 x 1022 atoms Cl; e) 1.6 g C2H3Cl3O2;             f) 3.64 x 1023 atoms

5. Sucrose, caffeine, ethanol
6. Empirical
7. C6NH11O

8. P5N5Cl10
9. CH6N2
12.  49.0 g P4O10
14.  99.8 g F2
