







Name:                                                           .
Worksheet Pack:  Chapter 10 (Chemical Quantities)
Use the factor label (“fence post”) method to convert the following:

1)  35 mL = 


L  (Ans: 0.035 L)
2)  950 g = 


kg (Ans: 0.950 kg)
3)  275 mm =                        cm (Ans: 27.5 cm)       
4)  1,000 L = 


kL (Ans: 1.0 kL)
5)  1,000 mL = 
            L  (Ans: 1.0 L)
6)  4,500 mg = 

g  (Ans:  4.5 g)
7)   25 cm = 

          mm (Ans: 250 mm)
8)  0.005 kg = 


g  (Ans:  5.0 g)
9)  0.075 m = 


cm  (Ans: 7.5 cm)
10)  15 g = 


mg  (Ans: 15,000 mg)
11)  3 hrs = 


sec. (Ans:10,800 sec.)
12)  0.035 mg = 

cg  (Ans:  0.0035 cg)
13)  1.3 years = 

hr  (Ans.  11,388 hr)
14)  2 yrs = 


sec.  (Ans:  6.3 x 107 sec.)
15)  177 mm = 

m  (0.177 m)

16)  7 days = 


min  (Ans.  10,080 min)
17)  4.0 L = 


mL  (4,000 mL)
18)  8.4 kg = 


mg  (Ans. 8, 400,000 mg)
Mole and Avogadro’s Number

Use Avogadro’s number (6.02 x 1023) to determine the number of moles or particles in each of the following:
1.    1.204 x 1024 formula units Ca(OH)2 = 


moles    (Ans: 2.0 moles)
2.    1.5 moles H2O = 


molecules    (Ans: 9.0 x 1023 molecules)
3.    1.5 x 1020 molecules NH3 = 


moles     (Ans: 2.5 x 10-4 moles)
4.    15 moles CO2 = 



atoms    (Ans: 2.7 x 1025 atoms)
5.    3.4 x 1026 molecules PCl3 = 


moles    (Ans: 564.8 moles)
6.    3.1 x 1024 atoms Al = 


moles    (Ans. 5.15 moles)
7.    2.0 moles NaCl = 


formula units    (Ans: 1.2 x 1024 formula units)
8.    0.75 moles Zn = 


atoms    (Ans: 4.5 x 1023 atoms)
9.    7.5 x 1019 formula units LiBr = 


moles    (Ans: 1.2 x 10-4 moles)
10.    0.35 moles Na2SO4= 


atoms     (Ans: 1.5 x 1024 atoms)
Moles and Mass

Determine the number of moles or grams in each of the quantities below.

1.    25 g of NaCl = 


moles    (Ans: 0.43 moles)
2.    0.50 moles of H2SO4 = 


g    (Ans: 49 g)
3.    100 g of KMnO4 = 

moles    (Ans: 0.63 moles)
4.    74 g of KCl = 


moles    (Ans: 1.0 mole)
5.    0.25 moles of KCl = 


g     (Ans: 18.6 g)
6.    2.5 moles of NaCl = 


g    (Ans: 146 g)
7.    125 g of H2SO4 = 


moles    (Ans: 1.3 moles)
8.    1.70 moles of KMnO4 = 


g    (Ans: 268 g)
9.    35 g of CuSO4 = 


moles    (Ans: 0.22 moles)
10.    3.2 moles of CuSO4 = 


g    (Ans: 510.4 g)
Dimensional Analysis


In a fictional place called Klausland, a group of individuals called Klauslanders have devised a system of weights and measurements that are quite different from ours.  Use the following conversions to solve the problems below by doing the “fence posts”.


Linear:  1 ral = 6 nats



Volume:  1 cal = 7 gars



 1 nat = 10 yaks



    1 gar = 8 tyns









    1 tyn = 2 yaks3

Weight:  1 det = 11 yuds


Time:  1 enil = 44 torens



   1 yud = 2 miks



1 toren = 10 udls


Monetary:  1 byzet = 9 eeks



      1 eek = 37 vonars

1.  a.  How many vonars are in one byzet?    (Ans: 333 vonars)
     b.  How many miks are in one det?    (Ans: 22 miks)
c.  How many yaks are in one ral?    (Ans: 60 yaks)
2.  a.  20 ral =                           yaks  (Ans: 1200 yaks)          b.  33 miks =                              dets  (Ans: 1.5 dets)
     c.  108 vonars =                         byzets (Ans: 0.32 byzet)  d.  20 yaks3 =                           gars (Ans: 1.25 gars)
     e.  440 torens =                              udls  (Ans: 4,400 udls)
3.  A block of gigs (a type of metal) measures 1 ral by 20 nats by 30 yaks.  What is the volume of gigs in gars?


(Ans:  22, 500 gar)

Mole and Volume

For gases at STP (0oC and 1 atm), one mole occupies a volume of 22.4 L.  What volume will the following quantities of gases occupy at STP?

1.    1.00 moles of H2 = 

L (Ans: 22.4 L)
6.    5.0 g of H2 =                        L (Ans: 56 L)
2.    3.2 moles of O2 = 

L (Ans: 71.7 L)
7.    100g of O2 =                        L (Ans: 70 L)
3.    0.750 moles of N2 = 

L (Ans: 16.8 L)
8.    28.0 g of N2 = 
               L (Ans: 22.4 L)
4.    1.75 moles CO2 = 

L (Ans: 39.2 L)
9.    60 g of CO2 = 

      L (Ans: 30.5 L)
5.    0.50 mole of NH3 = 

L (Ans: 11.2 L)
10.    10 g of NH3 =                       L (Ans: 13.2 L)
Mixed Mole Problems

Solve the following problems.

1. How many grams are there in 1.5 x 1025 molecules of CO2?    (Ans: 1,096.3 g CO2)
2. What volume would CO2 occupy if you have 25 grams at STP?    (Ans:  12.7 L CO2)
3. A sample of NH3 gas occupies 75.0 liters at STP.  How many atoms is this?    (Ans: 8.1 x 1024 atoms)
4. What is the mass of a sample of NH3 that takes up 75 liters at STP?    (Ans: 56.9 g NH3)
5. How many grams are there in 1.3 x 1022 molecules of NO2?    (Ans: 0.99 g NO2)
6. A 5.0 g sample of O2 is in a container at STP.  What volume is the container?    (Ans: 3.5 L O2)
7. How many molecules of O2 are in a container that has 5 g?  How many atoms of oxygen is it?

(Ans:  9.4 x 1022 molecules O2;   1.9 x 1023 total atoms)

Gram Formula Mass
Determine the gram formula mass (mass of one mole) of each compound below.

1.  KMnO4




2.  KCl




.
     (Ans:  158 g/mol)



     (Ans:  74.4 g/mol)
3.  Na2SO4




4.  Ca(NO3)2



.
     (Ans:  142 g/mol)



     (Ans:  164 g/mol)
5.  Al2(SO4)3




6.  (NH4)3PO4



.
     (Ans:  342 g/mol)



     (Ans:  149 g/mol)
7.  CuSO4




8.  Mg3(PO4)2



.
     (Ans:  159.6 g/mol)


     (Ans:  263 g/mol)
9.  Zn(C2H3O2)2



10.  Zn3(PO4)2



.
     (Ans:  183.4 g/ mol)


     (Ans:  386.2 g/mol)
11.  H2CO3




12.  Hg2Cr2O7



.
      (Ans:  62 g/mol)



     (Ans:  617.2 g/mol)
13.  Ba(ClO3)2




14.  Fe2(SO4)3



.
     (Ans:  304.1 g/mol)


     (Ans:  399.8 g/mol)
15.  NH4C2H3O2



16.  Cu2SO4





     (Ans:  77 g/mol)



      (Ans:  223.1 g/mol)

Percent Composition
Determine the percent composition for each of the following compounds.

1. A 14.80 g sample contains 3.83 g iron and 10.97 g bromine.  (Ans:  25.9% Fe; 74.1% Br)
% Fe = 



% Br = 


.
2. A 9.14 g sample contains 4.77 g carbon, 1.19 g hydrogen, and 3.18 g oxygen. 

(Ans: 52.2% C; 13% H; 34.8 % O)
% C



% H

    
      % O                               .
3. A 2.85 g sample contains 0.82 g magnesium, 0.41 g carbon, and 1.62 g oxygen.

(Ans:  28.8% Mg; 14.4% C; 56.8% O)

% Mg



% C


           % O                            .
4. NaBr                %Na


%Br


.       (Ans:  22.3%Na; 77.7% Br)
5. H2O2

%H


%O


.
(Ans:  5.9% H; 94.1% O)
6. CaC2O4
%Ca


%C


%O

         .

(Ans:  31.25%Ca; 18.75% C; 50% O)
7.   Al2(SO4)3
%Al


%S


%O

          .

(Ans:  15.8% Al; 28% S; 56.2% O)
Empirical Formulas
What is the empirical formula (lowest whole number ratio) of the compounds below?

1.    75% carbon and 25% hydrogen:



.   
((Ans:  CH4)
2.    52.7% potassium and 47.3% chlorine:


.
(Ans:  KCl)
3.    22.1% aluminum, 25.4% phosphorus, and 52.5% oxygen:


.
(Ans:  AlPO4)
4.    13% magnesium and 87% bromine:



.
(Ans:  MgBr2)
5.    32.4% sodium, 22.5% sulfur, and 45.1% oxygen:



.
(Ans:  Na2SO4)
6.    39.9%  copper, 20.0% sulfur, and 40.1% oxygen

                       .
(Ans:  CuSO4)
Molecular Formulas
Solve the problems below.

1.  The empirical formula of a compound is NO2.  Its molecular mass is 92 g/mol.  What is its molecular formula?



. 
(Ans:  N2O4)
2.  The empirical formula of a compound is CH2.  Its molecular mass is 70 g/mol.  What is its molecular formula?



.
(Ans:  C5H10)
3.  A compound is found to be 40.0% carbon, 6.7% hydrogen, and 53.5% oxygen.  Its molecular mass is 60 g/mol.  What is its molecular formula?


.
(Ans:  C2H4O2)
4.  A compound is 64.9% carbon, 13.5% hydrogen, and 21.6% oxygen.  Its molecular mass is 74 g/mol.  What is its molecular formula?


.
(Ans:  C4H10O)
5.  A compound is 54.5% carbon, 9.1% hydrogen, and 36.4% oxygen.  Its molecular mass is 88 g/mol.  What is its molecular formula?


.
(Ans:  C4H8O2)
More Empirical and Molecular Formulas
1.  What is the formula weight of hydrazine:  N2H4?


.
(Ans:  32 g/mol)
2.  Find the formula weight of sulfuric acid:  H2SO4.


.
(Ans:  98 g/mol)
3. Vinegar contains acetic acid:  HC2H3O2.  Find its percent composition: (Ans: 6.7%H;  40%C;  53.3%O)
                               %H



%C



%O

4. All baking powders contain sodium hydrogen carbonate:  NaHCO3.  Calculate its percent composition.

(Ans:  27.4%Na;   1.2%H;   14.3%C;   57.1%O)


                       %Na


%H


%C


%O

5. What is the empirical formula of a compound with 24.58% potassium, 34.81% manganese, 40.50% oxygen?



.
(Ans:  KMnO4)
6. Calculate the empirical formula for a compound having 37.70% sodium, 22.95% silicon, and 39.34% oxygen.



.
(Ans:  Na2SiO3)
7. The analysis of a gas reveals this composition:  92.3% carbon and 7.7% hydrogen.  Its molecular weight is 26.0 g/mol.  What is its molecular formula?  (Ans:  C2H2)
                                                 .

8. Analysis of a compound reveals this composition:  80% carbon and 20% hydrogen.  Its molecular weight is 30 g/mol.  What is its molecular formula?    (Ans:  C2H6)
                                                     .

9. By analysis, a compound is found to be 76.0% iodine and 24.0% oxygen.  Its molecular weight is 334 g/mol.  Determine its molecular formula.    (Ans:  I2O5)
                                                    .
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