CHEMISTRY 11 REVIEW
(Chemistry 12)
I. Chemistry Math:

A.  Unit Conversion Problems:

1) Express 90μg in cg.

2) If 1L of granite has a mass of 5.50kg:
a)  What is the mass of 7.00L of granite?
b)  What is the volume occupied by 22kg of granite?

c)  What is the mass, in grams, of 5.00mL of granite?
3) Express 80.0Mg in μg.

4) Express 2cL/ms in kL/s.

5) Express 50.0mL/min in μL/s.

B. Significant Figures:

1) State the number of sig. figs in the following figures.  Assume all are from measurements.

a) 3570

c)  41.4000

e)  0.000572

g)  41.50 x 10-4
b) 17.505

d)  0.51

f)  0.00900

h)  0.007160 x 105
2) Perform the indicated operations and give the answer to the correct sig. figs.:

a) 12.5 x 0.50

d)  0.000481 – 0.00817

g)  7.4 / 3

b) 0.15 x 0.0016

e)  15.01  +  75.3


h)  4.27 x 103 x  0.005860
c) 40.0 / 30.0000

f)  4.55 x 10-5   +  3.1 x 10-5 

i)  4.75  x  5
II. The Central Unit of Chemistry – The Mole:

A. The Mole:

1) What is the density of carbon dioxide gas at STP?

2) How many atoms of N are there in 30.0g of ammonium nitrate?
3) What volume of benzene liquid contains 8.50 x 1024 atoms of C?  (ρ C6H6 =  0.877g/mL)
4) How many molecules are there in 75.0g of sugar, C12H22O11?
5) How many molecules are there in a bag containing 25.0L of chlorine gas at STP?
6) How many moles are there in 6.00L of NO3F at STP?
7) How many moles are there in 4.55 x 1012 atoms of platinum?
8) How many moles are there in 6.02 x 1016 molecules of phosphorous pentachloride?
9) How many moles are contained in 1.25mL of carbon disulfide?  (ρ CS2 =  1.26g/mL)
10)  What is the density of copper (II) sulfate pentaghydrate if 0.0275 mol of the substance has a volume of 3.01mL?
11) If 750.0mL of flouromethane gas has a mass of 1.14g at STP, what is the molar mass of flouromethane?
12) How many molecules are there in 64.0g of iron (II) sulfide?
13) What volume at STP is occupied by 43.5g of chlorine triflouride?
14) How many moles are in 2.75 x 1023 atoms of iron?
15) What is the mass of 1 molecule of ammonium sulfate?
B. Empirical vs Molecular Formulas:

1) Find the empirical formula for the following:  a)  15.9% B, 84.1% F

  b)  77.7% Fe, 22.3% O

  c)  24.4% C, 3.39% H, 72.2% Cl

  d)  26.6% K, 35.4% Cr, 38.0% O

2) A gas has the empirical formula CH2.  If 0.850L of the gas at STP has a mass of 1.59g, what is the molecular formula?

3) A gas has the percentage composition:  30.4%N, and 69.6% O.  If the density of the gas is 4.11g/L at STP, what is the molecular formula of the gas?

4) A gas has the % composition:  78.3% B and 21.7% H.  A sample bulb is filled with the unknown gas and weighed.  The mass of the unknown gas is 0.986 times the mass of nitrogen gas in the same bulb under the same conditions.  What is the molecular formula of the gas?

III. Stoichiometry – Chemistry for Reactions

1)  Consider the following reaction:  NH3  +  O2                    H2O  +  NO


a)  What mass of nitrogen monoxide is produced when 2.00mol of ammonia is reacted with    oxygen gas?


     b)   What mass of water is produced when 4.00mol oxygen gas is reacted with ammonia?


     c)  What volume of ammonia gas at STP is required to react with 3.00mol of oxygen gas?


     d)  What volume of ammonia gas at STP is required to produce 0.750mol of water?

2)  Pb(C2H5)4  is an “antiknock” ingredient found in some gasolines.  This substance combusts in your engine according to this reaction:    Pb(C2H5)4  +  O2                  PbO  +  CO2   +   H2O


a)  What volume of oxygen gas at STP is consumed when 100.0g of the lead (II) oxide is formed?


b)  How many molecules of carbon dioxide gas are formed when 1.00x 10-6g of Pb(C2H5)4 is burned?


c)  How many molecules of H2O are formed when 135 molecules of oxygen gas reacted?


d)  What volume of oxygen gas, at STP, in mL, is required to react with 1.00 x 1015 molecules of   Pb(C2H5)4?

3)  What mass of nitrogen dioxide is produced when 87.0g of copper are reacted with 225g of nitric acid according to the equation:  Cu  +  HNO3                    Cu(NO3)2  +  NO2  +  H2O

4)  What mass of bromine liquid is produced when 25.0g of potassium dichromate, 55.0g of potassium bromide and 60.0g of sulfuric acid are reacted:  K2Cr2O7  + 6 KBr  + 7 H2SO4                    4  K2SO4  +     Cr2(SO4)3  +  3 Br2  + 7 H2O  

5)  The roasting of iron (II) carbonate produces iron (III) oxide:  FeCO3  +  O2               Fe2O3  +  CO2


a)  A 15.0g sample of iron (II) carbonate is 42.0% pure.  What mass of iron (III) oxide can be   produced?


b)  A second sample of iron (II) carbonate with mass 55.0g is roasted so as to produce 37.0g of iron (III) oxide.  What is the percentage purity of the iron (II) carbonate, assuming 100% yield?


c)  A 35.0g sample of pure iron (II) carbonate produces 22.5g of iron (III) oxide.  What is the % yield of the reaction?


d)  What mass of iron (II) carbonate with a purity of 62.8% is needed to make 1.00kg of iron (III)oxide?

6)  A student reacts 18.0 mL benzene (density = 0.879g/mL), with a nitrating mixture containing excess nitric acid to make 18.0mL of nitrobenzene (density = 1.204g/mL):  C6H6  +  HNO3                C6H5NO2  +  H2O



a)  What is the percentage yield of this reaction?



b)  What mass of nitrobenzene is left after the reaction completes?

7)  When 5.000kg of Cu2(OH)2CO3 , whose purity is 4.30%, is heated, one of the products is copper (II) oxide:  Cu2(OH)2CO3                 CO2  +  CuO  +  H2O


a)  If the reaction has an 84.0% yield, how many grams of copper (II) oxide was produced?


b)  If the reaction has an 87.0% yield, what mass of the ore containing 3.70% Cu2(OH)2CO3is required to produce 100.0g of CuO?

IV. Solution Chemistry – Concentration and Molarity

A. Molarity of Solutions:

1) What is the molarity that results when 5.62g of sodium bicarbonate is dissolved in 250.0mL of water?

2) What is the [ ] that results when 184.7mg of potassium chromate is dissolved in enough water to a 500.0mL solution?

3) Describe how you would make a 250.0mL solution of calcium nitrate with concentration 0.125M, starting with solid calcium nitrate crystals.

4) What mass of solid solute is present in 5.0L of 2.5M potassium bromide?

5) What volume of 0.0675M barium nitrate contains 2.55g of barium nitrate?

B. Dilution Questions:

1) When 350.0mL of 0.250M magnesium chloride is boiled down to a final volume of 275.0mL, what is the final molarity of the magnesium chloride solution?

2) If 20.0mL of 0.350M sodium chloride and 75.0mL of 0.875M sodium chloride are mixed, and the resulting solution is boiled down to 60.0mL, what is the final molarity of the mixture?

3) A solution is made by mixing 100.0mL of 0.200M barium chloride and 150.0mL of 0.400M sodium chloride.  Determine the final concentration of all the ions in the mixture.

4) If 75.0mL of 0.200M sodium phosphate is added to 25.0mL of 0.800M potassium phosphate, what is the final concentration of phosphate ion in this mixture?

C. Solution Stoichiometry – Titrations and Precipitation Reactions

1) What volume of 0.0220M nitric acid is required to neutralize 75.0mL of 0.0340M potassium hydroxide?

2) A 25.0mL sample of lithium hydroxide was titrated against 0.648M sulfuric acid.  The end point was reached when 32.9mL of the acid was used up.  What is the [LiOH]?

3) What is the final [ ] of each ion remaining in solution when 110.0mL of 1.00M calcium chloride is mixed with 25.0mL of 0.750M magnesium sulfate?  Include the Net Ionic Equation if applicable.

4) A spill has occurred in the lab.  A student has dropped a 500.0mL beaker full of concentrated 18.0M sulfuric acid!  What mass of sodium hydroxide solid pellets should be thrown onto the acid spill before attempting to clean up the mess?!

5) Determine the final ion concentration when 25.0mL of 0.500M lead (II) nitrate and 75.0mL of 2.50M sodium chloride are mixed.  Include an NIE if applicable.

6) Calculate the final ion concentration when 10.0mL of 0.250M strontium hydroxide and 5.00mL of 0.500M copper (I) sulfate are mixed.  Include and NIE if applicable.

ANSWERS:

I.  Chemistry Math:


A. Unit Conversion:

1) 0.009cg



3)  8 x 1013μg

2) a)  38.5kg



4)  0.02kL/s
b)  4L




5)  833.3μL/s

c)  0.0275kg

B. Significant Figures:

1) a)  3
   
b)  5  

c)  6   

d)  2
     e)  3      
 f)  3
    g)  4

h)  4

2)  a)  6.3
b)  2.4 x 10-4
c)  1.33
d)  7.68900 x 10-3 
f)  7.7 x 10-5

g)  2.5

     h)  25.0
i)  23.8

II. Central Chemistry Unit – The Mole:

A. The Mole:

1) 1.96g/L


6)  0.268 mol


11)  34.0g/mol

2) 4.52 x 1023 N atoms

7)  7.56  x 10-12 mole

12)  4.38 x 1023 molecules
3) 209mL



8)  1.00 x 10-7 mole

13)  10.5L
4) 1.32 x 1023 molecules

9)  0.0207 mole

14)  0.457mol
5) 6.72 x 1023 molecules

10)  2.28g/mL


15)  2.19 x 10-22g
B. Empirical and Molecular Formulas :

1)  a)  BF3
b)  FeO
c)  C3H5Cl3
    d)  K2Cr2O7



2)  C3H6
3)  NO2 – empirical formula ;  N2O4 – molecular formula

4)  BH3 – empirical formula ;  B2H6 – molecular formula

III.  Stoichiometry – Chemistry for Reactions

1)  a)  60.0g NO
b)  86.4g H2O

c)  53.8L NH3

d)  11.2L NH3
2)  a)  135.5L

b)  1.49 x 1016 molecules

c)  100. molecules

d)  5.02 x 10-7 L

3) 82.1g NO2

4)  36.9g Br2

5)  a)  4.34g Fe2O3

b)  97.6% 

c)  93.3%

d)  2.31kg

6)   86.9% 


7)  a)  130.g CuO

b)  4.32 x 103g 

IV.  Solution Chemistry – Concentration and Molarity

A. Molarity of Solutions:

1)  0.268M                               2)  1.90 x 10-3M                     3)  Take 5.13g of solid Ca(NO3)2 and dissolve in  approx. 150mL of water to dissolve, then top up to 250.0mL.

4)  1.5 x 103g KBr 

5)  6.92L Ba(NO3)2
B. Dilution Questions:

1)  0.318M

2)  1.21M

3)  [Na+] = 0.240M,  [Ba2+] = 0.0800M,  [Cl-1] = 0.400M

4)  [Na+] = 0.450M,  [K+] = 0.600M,  [PO43-] = 0.350M

 
C. Titration and Precipitation Reactions:

1)  0.116L
2)  1.71M
3)  [SO42-] = 0.00M,  [Mg2+] = 0.139M,  [Ca2+] = 0.676M, [Cl-1] = 1.63M
                                                NIE:  Ca2+  +   SO42-                   CaSO4 
4)  720.g NaOH

5)  [Pb2+] = 0.00M, [NO31-] = 0.250M, [Na+1] = 3.75M, [Cl1-] = 3.25M

                                                      NIE:  Pb2+   +  2 Cl-1                PbCl2
6)  NIE:  Sr(OH)2  +  Cu2SO4                  SrSO4   +  2 CuOH   (both products are ppts.)

    All ion concentration drops to zero due to no excess ions or limiting ions present.

