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Unit 7. Bonding 
1. State the difference between a covalent bond and an ionic bond by describing the properties.  Give three examples of compounds that contain each kind of bond.
Covalent – electrons are shared, two non-metals, low melting temps

Ex: CO2, SO4, Br2

Ionic – electrons are transferred, metal and non-metal, high melting temps 
Ex: LiOH, NaCl, MgCl2
2. What is electronegativity?  What trend is seen in electronegativity relative to the periodic table?
Electronegativity is the ability of an element to attract electrons in a bond.  Electronegativity increase as you move across a period and up a group; fluorine has the highest electronegativity on the periodic table.
Unit 8. Chemical Formulas
Write the formula for the following compounds

3. zinc sulfide







________​​​​​______________


4. hydrogen nitrate





            ______________________



5. phosphorous monofluoride



           
______________________



6. iron(II) nitrate






______________________



7. copper(I) carbonate





______________________



Write the name of the following compounds.

8. S3O5 






_____________________________________

9. Ca3(PO4)2





_____________________________________

 

10. NaClO3




             ____________________________________


11. Fe2(CO3)3 




             ____________________________________


12. K2O 





             ____________________________________
Unit 9. Moles

13.  Calculate the molar mass of the following:

a)  Fe2S3           
2 x 55.85 = 111.7

111.7 + 96.21 = 207.91 g/mole Fe2S3  




3 x 32.07 = 96.21


                  



b)  Mg(NO3)2 
1 x 24.31 = 24.31

24.31 + 28.01 + 96.00 =  148.33 g/mole




2 x 14.01 = 28.02 





Mg(NO3)2
 



6 x 16.00 = 96.00
14.  Which of these would have a greater mass, a mole of mercury or a mole of sodium bicarbonate?

1 mole Hg = 200.55 g (from PT)
1 mole NaHCO3 = (1 x 22.99) + (1 x 1.01) + (1 x 12.01) + (3 x 16.00) = 84.01 g
Greater Mass = mercury 
15.   What is Avagadro’s number?  What are the units for Avagadro’s number?

Avagadro’s number represents the number of particles in a mole of substance, which is 6.022x1023.

Units are either atoms, molecules, or formula units.

16.  What is the percent nitrogen in NH3?

   14.01 g N          x  100  =         82.4% N
17.00 g NH3
17. 2,500 grams of iron (III) oxide is equivalent to what number of moles? 
Fe2O3

2 x 55.85 = 111.7

111.7 + 48.0 = 159.7 g/mole Fe2O3

 

3 x 16.00 = 48.0
2500 g Fe2O3
 x  1 mole Fe2O3
=   16 moles Fe2O3

 

     159.7 g Fe2O3

18.  What is the mass of 0.301 moles of barium fluoride?
BaF2

1 x 137.33 = 137.33 
137.33 + 38.00 = 175.33 g/mole BaF2
 

2 x 19.00 = 38.00
0.301 moles BaF2 x 175.33 g BaF2
   =    52.8 g BaF2

 


1 mole BaF2

19.  How many moles is 2.80x1024 atoms of silicon?

2.80x1024 atoms Si x            1 mole                =       4.65 moles Si
                       

     6.022x1023 atoms

20. How many particles are in 1.14 moles of SO3?

1.14 moles SO3   x   6.022x1023 molecules 
=
2.75x1023 molecules SO3
 


          1mole

21. How many molecules are there in 70.3 g of disulfur tetraoxide?
S2O4 

2 x 32.07 = 64.14

64.14 + 64.00 = 128.14 g/mole S2O4 

 

4 x 16.00 = 64.00

70.3 g S2O4  x  1 mole S2O4     x    6.02x1023 molecules  = 3.3 x 1023 molecules S2O4 
 
 
             128.14 g S2O4 
          1 mole 
22. How many grams are there in 3.4x1010 formula units of potassium sulfate?
K2SO4 

2 x 39.10 = 78.20

78.20 + 32.07 + 64.00 = 174.27 g/mole K2SO4
 

1 x 32.07 = 32.07



4 x 16.00 = 64.00
3.4x1010  f.u. K2SO4  x        1 mole        x   174.27 g K2SO4    = 9.8x10-12 g K2SO4
 
 
                   6.02x1023 f.u.        1 mole K2SO4
Unit 10.Chemical Reactions







                                      
Complete and balance the equation 





           Reaction Type
23. _____SnCl2   +   _____(NH4)2S   (   _____SnS   +    _2   NH4Cl
          _____DR______

24. __2__C4H10    + _13__O2    (   8 CO2    +  _10__H2O


          __Combustion
25. _____ K2S + _____Ni(NO3)2   ( 
_____ NiS + _2__  KNO3       
        ______DR_____

26. __2__ GaBr3  (     2   Ga     +       3    __Br2 __  

          

         ______DEC__
27. _2__   Al        +     _3__   CuCl2      (   _2_ __AlCl3     +    3   Cu  
         ______SR_____

28. _____   H2SO4  + __2__KOH (  ____ K2SO4   +  _2_ _HOH_

          ______DR_____

Write the equation and balance the equation

29. chlorine  +  sodium iodide  (    





          ____SR______

      _______Cl2    +    2 NaI     (     2 NaCl    +    I2________________  



30.  cadmium  +  oxygen  
(      





          _Combination





      ____       2 Cd    +     O2       (        2 CdO______________________

31.  hydrogen sulfide  +  ammonium carbonate  (  
   

         _____DR______

       _______H2S   +   (NH4)2CO3_____(___(NH4)2S   + H2CO3______
32. Use the following data to answer the questions.

 



Li + Ca2+ 

   Li+ + Ca

 



Ca + K+ 

   no reaction

 



K+ +Li 

   Li+ + K

a. Write the activity series for the elements Li, Ca, and K.

                                   Li >K>Ca
b. Will a reaction occur between potassium metal and calcium chloride?  Write the balanced equation including states of matter if this reaction will occur.

Yes;    2 K(s) + CaCl2 (aq)                   2 KCl (aq) + Ca (s)
33. What does it mean if a substance in soluble? insoluble?

If a substance is soluble that means the compound will dissicociate into ions in water.  

If a substance is insoluble that means the compound will remain a solid in water.
Unit 11.Stoichiometry
34. One way to change iron ore, Fe2O3, into metallic iron is to heat it together with hydrogen.
_______  Fe2O3 + _3__ H2 -----------> __2__ Fe + __3__ H2O

a. How many moles of iron are made from 25 moles of Fe2O3?

25 moles Fe2O3   x  2 moles Fe  =  50 moles Fe
  



          1 mole Fe2O3
b. How many moles of hydrogen are needed to make 30 moles of Fe?

30 moles Fe x   3 moles H2      = 45 moles H2
  



    2 moles Fe
35. Given the following equation:      2 NaClO3 ---> 2 NaCl + 3 O2
a. 12.0 moles of NaClO3 will produce how many grams of O2?
12 moles NaClO3  x   3 moles O2           x   32 g O2       =   576 g O2



   2 moles NaClO3       1 mole O2
b. How many moles of NaCl are produced when 80.0 grams of NaClO3 are used?

80.0 grams NaClO3  x  1 mole NaClO3      x  2 moles NaCl   =  0.75 moles NaCl

  




      106.44 g NaClO3      2 moles NaClO3
36. Given the following equation:   Na2O + H2O ---> 2 NaOH

a. How many grams of NaOH is produced from 1.20 grams of Na2O? 

1.2 g Na2O  x  1 mole Na2O x  2 moles NaOH  x  40.00 g NaOH  = 1.55 g NaOH

              61.98 g Na2O    1 mole Na2O   
   1 mole NaOH
  

b. How many grams of H2O are required to produce 16.0 grams of NaOH?

16.0 g NaOH  x  1 mole NaOH  x  1 mole H2O     x  18.00 g H2O  =   3.6 g H2O
                            40.00 g NaOH     2 moles NaOH      1 mole H2O
37. HCl decomposes into chlorine and hydrogen.  In the lab you produced 18.0 g of Cl2. If you start with 25.8g of HCl, calculate the percent yield of Cl2.
2 HCl           Cl2  +  H2  
  
25.8 g HCl  x  1 mole HCl  x   1 mole Cl2  x  70.9 g Cl2  =  25.0 g Cl2
 


  36.46 g HCl     2 moles HCl    1 mole Cl2
             % yield  =  AY  =  18.0 g  x 100%  =    72%
  

          TY       25.0 g

38. Carbon monoxide can be combined with hydrogen to produce methanol, CH3OH.  If you had 152.5 g of CO and 24.50 g of H2, what mass of CH3OH could be produced?  What was the limiting reactant?

                         CO   +    2 H2                         CH3OH
152.5 g CO   x    1 mole CO2     x    1 mole CH3OH    x    32.05 g CH3OH   =   174.5 g CH3OH

  


28.01 g CO2
           1 mole CO2              1 mole CH3OH

24.50 g H2    x    1 mole H2        x   1 mole CH3OH     x    32.05 g CH3OH   =   194.4 g CH3OH

                             2.02 g H2 
       2 moles H2
        1 mole CH3OHHdkjfdkjf
LR = CO

39. How many moles of solute are contained in 210 mL of a 3M NaOH solution?

.21 L NaOH  x  3 moles NaOH   =    0.6 moles NaOH
           

   1 L NaOH           
40. How many liters of a 0.5M barium sulfite solution are needed to provide 28.3 g of barium sulfite?

28.3 g BaSO3  x  1 mole BaSO3   x    1 L BaSO3              = 0.3 L BaSO3
     

      217.4 g BaSO3       0.5 moles BaSO3
41. What is the mass of aluminum sulfide that is needed to prepare 2L of a 2.2M solution?

2 L Al2S3   x  2.2 mole Al2S3  x  150.17 g Al2S3   =  660 g Al2S3
  
                 1 L Al2S3   
       1 mole Al2S3
Unit 12.Acids and Bases

42. What color do acids turn in universal indicator? bases in universal indicator?
Acids turn universal indicator red or yellow.  Bases turn universal indicator blue or purple.
43.   What are some examples of strong acids? Weak acids? Strong bases?  Weak bases?  What are the pH ranges for each?

Strong acids = HCl, HNO3, H2SO4    pH = 0 - 2
Weak acids = CH3COOH, H2CO3    pH = 3 - 6
Strong bases = LiOH, NaOH, KOH   pH = 12 - 14
Weak bases = NaHCO3 (baking soda), NH3 (ammonia) pH = 8 - 11
44. What is the pH of a 0.0001 M solution of NaOH? 




[OH-] = 0.0001 M           pOH = - log [OH-]  = - log [0.0001M]       pOH = 4
  
pH = 14 – pOH  = 14 – 4  

pH = 10
45. The pH of an aqueous solution of NaOH is 12.9.   What is the molarity of the solution?





 
pOH = 14 – pH = 14 -12.9 = 1.1




[OH-] = 10-1.1 = 0.079 M 
46. An acetic acid solution has a pH of 4.0. What are the [H+] and [OH-] in this solution?


[H+] = 10-4 = 0.0001M

[OH-] = 10-10 = 1.0x10-10 M










47. Calculate [H+] and [OH-] in a 0.160 M solution of potassium hydroxide.

            [OH-] = 0.16 M

[OH-] x [H+] = 1x10-14 

[H+] =   1x10-14 
= 
6.25x10-14 M








                            0.16 M
48. If it takes 78 ml of a 0.10 M KOH to neutralize 38.8 ml of an HCl solution, what is the molarity of the HCl?

HCl  +  KOH                   KCl  +  HOH 
0.10 moles KOH  x   1 mole HCl     x   0.078 L KOH   =  0.20 M HCl
    1 L KOH                  1 mole KOH         0.0388 L HCl
Unit 10.Gas Laws
49. 5.00 L of a gas is collected at 100.0 °C and then allowed to expand to 20.0 L. What must the new temperature be in order to maintain the same pressure?

V1  =  V2
   T2 =  V2 x T1
T2 = (20.0L) x (373K)         
T2 = 1490K =1220°C
   
 T1       T2                          V1
  

     5L
50. A quantity of CO2 gas occupies a volume of 624 L at a pressure of 1.40 atm. If this CO2 is pumped into a gas cylinder that has a volume of 80.0 L, what pressure will the CO2 exert on the cylinder?

P1 x V1 = P2 x V2    
P2 = P1 x V1

P2 = (1.4 atm) x (624L)     P2 = 10.9 atm





V2


       (80L)
ZnS





HNO3





PF





Fe(NO3)2





Cu2CO3





trisulfur pentoxide





calcium phosphate





sodium chlorate





iron (III) carbonate





potassium oxide








1

