Chemistry II-AP

Introductory Math Problem Set #1

Solution Set
1.  How many significant digits are in the following measured quantities?


A) 45,000 ft;
B) 0.0030 miles;
C) 3.0040 x 10-2 pm;

D) 500.0 grams
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2.  In order to convert square feet into square centimeters (cm2), the area in ft2 should be multiplied by…


  [12 in / 1 ft]2 x [2.54 cm / 1 in.]2  = 929
3.  A metallic sphere has a diameter of 0.200 inches and a mass of 0.0066 ounces.  What is the density of this object, in units of g/cm3?


V = 4/3r3  =  4/3(3.14)(0.100 in)3  = 0.419 cm3
             m
 0.0066 oz.           1 lb.          453.6 g

D = ----   =  --------------  x  -----------  x  ----------   x   [1 in./2.54 cm]3   =    0.027 g/cm3
             V          0.419 cm3          16 oz.           1 lb. 
4.  It has been estimated that there are 4 x 10-6 mg of gold per liter of sea water.  At a price of $22.30 per gram of gold, what would be the value of gold in 1.00 cubic kilometers of the ocean?

     1.00 km3 (105 cm / 1 km)3(1 L / 946 mL)(4 x 10-9 g / 1 L)($22.30 / 1 g.) =  $ 9 x 104
5.  Given two pure substances (I and II) containing elements A and B.  Substance I has a mass of 2.25 grams and contains 0.900 grams of B; substance II is analyzed as 40.0% B and 60.0% A by weight.  These data:


A) illustrate the Law of Multiple Proprtions;     B) prove that either I or II is an element;


C) illustrate the Law of Definite Composition;  D) prove that either I or II is an mixture;


E) show that the formulas of I and II are AB and AB3 respectively.


0.900 g B / 2.25 g = 40.0 % B in the compound, so I and II are the same compound

6.  A 40.0-mg sample of X2O5 contains 22.5 mg of O.  What is the atomic mass of X?

    40.0 mg - 22.5 mg  = 17.5 mg X =>    22.5 mg O / 16.0 g/mole = 1.40 mmole O

1.40 mmole O  x 2 mole X / 5 moles O  = 0.5625 mmoles X  (  17.5 mg / 0.5625 mmole 











= 31.1 g/mol X 
7.  How many grams of a mixture containing 75% sodium phosphate and 25% potassium phosphate would be needed to supply 8.8 grams of sodium?


  8.8 g. Na  ( 164.0 g. cpd / 69.0 g. Na)( 100 g. mixture / 75.0 g. Na3PO4)  = 28 g. mixture
8.  If you could count individual atoms at a rate of one atom per second, how many years would be required to count one gram-mole of atoms?


6.02 x 1023 atoms ( 1 sec / 1 atom)( 1 hr. / 3600 sec.)(1 day / 24 hrs.)( 1 yr. / 365.25 days)

       = 2 x 1016  years

  9.  Three samples were weighed using different balances:


(a) 6.529 g

(b) 4.55 g

(c) 0.40 g

       How should the total weight of the samples be reported?


 = 11.479   = 11.48 g.
10.  A compound AB3 contains 40.0% A by weight.  The atomic mass of A must be:


  A) one-half that of B;
B) equal to that of B;
C) three times that of B;


  D) one-third that of B;
E) twice that of B.


logic question;  since B must be 60.0%, to have a 3:1 mole ratio, it’s atomic mass must be ½
     that of A, or A must be twice as large as B.

11.  A 2.0000-g sample of element X reacted with oxygen to form 2.5392 g of the compound XO2.  Taking 16.00 amu as the atomic mass for oxygen, determine the identity of element X.


2.5392 - 2.0000 =   0.5392 g oxygen   =  0.5392 g / 16.00 g/mole   = 0.03770 mol

moles of X  = 0.01685      At. Wt of X  = 2.0000 g / 0.01685 mole  = 118.7 g/mol   =   Sn
12. 
What is the mass of 8.32 x 1020  atoms of mercury?


8.32 x 1020 atoms ( 1 mole / 6.02 x 1023 atoms)( 200.6 g. / 1 mol)  = 0.277 g.
13.
What is the mass, in grams, of a single molecule of urea, (NH2)2CO ?


  60. 0 g / 1mole (1 mole / 6.02 x 1023 molecules) =  9.97 x 10-23 grams 
14.
Atom Z is found to be 12.0 times as heavy as a carbon atom.  You wish to prepare a compound that contains four atoms of carbon for every single atom of Z; ie. ZC4.  how many grams of Z would be needed to combine with 1.00 g of carbon?


1.00 g. C  / 12.0 g/mole  = 0.0833 mol C     0.0833 mole C / 4  = 0.0208 mol Z

 
0.0208 mol Z x 144 g/mol  = 3.0 grams

15.  A metallic cylinder has a mass of 224.78 g.  A graduated cylinder initially contains 20.0 ml of water.  When the metal cylinder is lowered into the graduated cylinder, the final volume reading is 38.3 ml.  What is the recorded density of the metal?



D  =    224.78 g / (38.3 mL - 20.0 mL)   = 224.78 g /  18.3 mL   = 12.28 g/mL  


D  = 12.3 g/mL
16.  What is the density of nitrogen dioxide gas at STP conditions?    NO2

              46.0 g            1 mole
       D   =      ---------  x   --------------   =   2.05 g/L 

                      1 mole           22.4 L
17.  How many fluorine atoms are there in a 50.0-ml sample of xenon tetrafluoride gas at STP conditions?

    0.0500 L cpd      1 mol cpd        4 mol F         6.02 x 1023 atoms F
                           x  --------------  x  --------------  x  ---------------------    =   5.38 x 1021 atoms F




          22.4 L cpd      1 mol cpd               1 mol F

18.  What is the percent by weight of water in a 20.0-g sample of cupric sulfate pentahydrate?


     5 (18.0 g)
     -----------------------------   x  100   =  36.1% water
    63.5 + 96.1 + 5(18.0)
   [Hint: the 20.0-g sample is not important!]
