Chemistry




NAME _______________________________________

Quiz – Chapter Practice Quiz – Chemical Mathematics
DIRECTIONS:   Write the answers to the questions in the space provided.  For problems, make sure that you are 


 showing all of your work to get the maximum amount of credit.
1.
Chlorine has two stable isotopes.  The mass of one isotope is 34.97 amu. 

Its relative abundance is 75.53 %   What is the mass of the other stable isotope ?

(.7553 x 34.97) + ( x times .2447) = 35.45


     26.41 + .2447x


 = 35.45


    .2447x


 = 9.04

x = 36.93 amu
2.
Gallium has two stable isotopes of masses 68.93 amu (69Ga)  70.92 (71Ga), What are

the relative abundances of the two isotopes if the atomic weight of Ga is 69.72 amu ?


(68.93 ● x) + (70.92 ● (1-x)) = 69.72


68.93x + 70.92 – 70.92x = 69.72

- 1.99x + 70.92 = 69.72


- 1.99x = -1.2
    x = .603

69Ga % = 60.30 %   71Ga % = 39.70 %
3.
How many moles are in a sample of 300 atoms of nitrogen ?   

How many grams of nitrogen gas is this ?


3 x 109 / 6.02 x 1023  = 4.98 x 10-15  n.        4.98 x 10-15 = g / 28   g = 6.97 x 10-14 grams
4.
Calculate the formula weight of each of the following

a.  Cu2SO4

223.15 grams

b.  NH4OH

35 grams

c.  C10H16O

152 grams

d.  Zr(SeO3)2
345.14 grams
5.
Complete the following table.

Material/Symbol

     Molecular Weight 
 Moles

            Grams

Water   (H2O)


18


     1.45

26.1

Copper (II) Sulfate (CuSO​4)
159.61

   3.13

   500
Lead  (Pb)



207.2

     .075

15.54
Sodium Hydroxide (NaOH)

40


    .02
 
      .80



6.
What is the mass of 4.89 x 1023 atoms of Magnesium ?


7.
Determine the molecular weight of    KAl(SO4)2 • 12H2O



258.2 + 216 = 
474.2 grams
8.
Calculate the mass percent of the following two compounds:  ClF and CuSO4

ClF
(Mol. Wt. = 54.45 grams)


CuSO4  (Mol. Wt. = 159.6 grams)


% Cl =      65.11 %




% Cu =  39.81 %

% F  =      34.89 %




% S   =  20.09 %








% O  =  40.10 %
9.
Which of the following formulas can be empirical formulas ?  Circle the ones that are.


CH4


N2O5



Sb2S3


CH2


B2H6



N2O4

KMnO4

NH4Cl


CH2O
10.
Vanillin, the pleasant smelling ingredient used to bake chocolate chip cookies, is often 
used in the production of vanilla extract.  Vanillin has a formula weight of 152.08 grams 
per mole and contains the following percentages of elements by mass:  


Determine the proper empirical and molecular formula of vanillin.


Carbon = 63.18 %

Hydrogen = 5.26 %

Oxygen = 31.56 %

Assume a 100 gram sample !!


63.18 grams
C / 12
=

5.26 grams H / 1 =

31.56 grams
O / 16 =


5.26 moles



5.26 moles


1.97  moles



Reduce to lowest terms  (need to do it in 2 steps)



2.67




2.67



1


        
8




  8



3

Empirical Formula  C8H8O3
    (  Empirical Wt. = 152 grams
M.W./E.W = 1    QED  

The Molecular Formula = The Empirical Formula = C8H8O3


11.
The following reaction was performed :


_____  Fe2O3   +   2 X  ( ___ Fe   +   ___ X​2​O3
It was found that  79.847 grams of Fe2O3  reacted with “X” to form 55.847 grams of Fe 
and 50.982 grams of X​2​O3       Identify element X .  The M.W. of Fe2O3 = 159.7 g.


  1   Fe2O3   +   2 X  (   2 Fe   +   1 X​2​O3
It was found that 79.847 grams of Fe2O3  reacted with “X” to form 55.847 grams of Fe 
and 50.982 grams of X​2​O3       Identify element X .  The M.W. of Fe2O3 = 159.7 g.

79.847 / 159.7 = .5 moles Fe2O3      1 n Fe2O3 / 2 n X = .5 n / x     1 mole of X


Mass of Reactants = Mass of Products gives a mass of 2 X = 26.98 grams

Using n = g / M
1 = 26.98 / FW

FW = 26.98 g   








Using the chart gives Aluminum
12.
Balance the following equations:


2  AgI  +  1  Na2S (  1  Ag2S +   2  NaI

1  (NH4)2Cr2O7 ( 1 Cr2O3  +  1  N2 + 4  H2O


1 Na3PO4 + 3 HCl  (  3  NaCl  + 1 H3PO4

1 TiCl4  +  2 H2O  (  1 TiO2 + 4 HCl


1  Ba3N2 + 6 H2O  (   3  Ba(OH)2 + 2 NH3

1  HNO2 + 1 HNO3 (  2 NO2  + 1 H2O

13.
How many grams of water vapor can be generated from the combustion of 18.74 grams 


of ethanol (C2H6O) ?  The molecular weight of ethanol is 46 grams per mole.


The  equation is :   C2H6O + O2  (  CO2 + H2O       (unbalanced)


Balanced Equation is:
1 C2H6O + 3 O2  (  2 CO2 + 3 H2O       



18.74 grams = .407 moles of EtOH

1 EtOH / 3 H2O = .407 EtOH / x   


x = 1.221 moles of water

Using   n = g / M     21.97 grams of water
14.
The following unbalanced reaction is used to form lead iodide crystals. 

What mass of crystal (PbI2) could be formed from 1,000 grams of lead (II) acetate ?

The formula wt. for PbI2 is 461 grams/mole and for  lead (II) acetate is is 325.2 g/mole.


____  Pb(C2H3O2)2  + ____ KI   ( ____ PbI2 + ____ KC2H3O2
Balanced Equation:  
Pb(C2H3O2)2  +  2 KI   (  PbI2 +  2 KC2H3O2
1000 grams = 3.075 moles

1 to 1 ratio so  3.075 moles of PbI2   n = g / M










Gives   1,417.59 grams of PbI2
15.
A reaction with potassium chlorate and phosphorus is exothermic and takes place with matches.  If you reacted 52.9 grams of potassium chlorate KClO3  with phosphorus, how many grams of tetraphosphorus decaoxide (P4O10) would be  produced ?

The unbalanced reaction is as follows:

 

____ KClO3 + ____ P4 ( ____ P4O10  + ___ KCl

Molecular wts. (
            122.55
        123.88
             283.88
       74.55

Balanced Equation
10 KClO3 +  3 P4 ( 3  P4O10  + 10 KCl


52.9 grams = .4317 moles
10 / 3 = .4317 / x

x = .1295 moles


Using n = g / M   gives 36.76 grams of P4O10

16.
A reaction combines 133.484 grams of Lead (II) nitrate with 45.010 grams of sodium 
hydroxide.  The unbalanced  reaction is as follows:

____ Pb(NO3)2 + ___ NaOH (  ____ Pb(OH)​2 + ____ NaNO3
Mol. Wts.    331.2

        40

          241.2   

   85


a.)   
How much lead (II) hydroxide is formed ?

b.)
Which reactant is the limiting reagent ?  Which is in excess ?

c.)
How many grams of excess material are there ?

d.)
If the yield of lead (II) hydroxide was 80.02 grams, what was the percent yield ?


Balanced Equation:   1 Pb(NO3)2 + 2  NaOH (  1  Pb(OH)​2 + 2 NaNO3
a)  133.484 g = .403 moles  & 45.010 g = 1.125 moles   SO  Pb(NO3)2 is the L. R.   The 1 to 1 ratio means that there are .403 moles of Pb(OH)2 which comes to 97.2 grams.

b) Pb(NO3)2 is the L.R.    NaOH is inxs.

c) 1.125 – (2(.403)) = .3190 moles =  12.76 grams
d) 80.02 / 97.2 = 82.33 % yield
