
Name   _________________________________

Date     __________   Period ___

Exercise #1 Observations, Models, & Experiments

METRIC SYSTEM & UNIT ANALYSIS
We often use three metric units: grams (mass),     Liters (volume)    and     length (meters)
We also use three prefixes:   kilo- (1000x),     centi-  (1/100th)      and     milli- (1/1000th)

	metric fact
	1 meter = 1000 mm
	1 meter = 100 cm
	1 km = 1000 m

	conversion

factors
	
	
	

	
	
	
	


Make the following Metric System conversions using “unit analysis” (you may use scientific notation):

1.
100 mm
x ____________ =


_______________ m
2.
22 m
x ____________ =


_______________ cm

3.
2,350 km
x ____________ = 


_______________ m

4.
6 m
x ____________ = 


_______________ mm

5.
4,259 mm
x ___________ x ___________ = 
_______________ km

6.
20 cm
x ____________ = 


_______________ m

7.
825 cm
x ___________ x ___________ =
_______________ km
8.
5.2 x 10-4 km
x ___________ x ___________ =
_______________ mm

9.
36 m
x ____________ =


_______________ cm

10.
18 cm
x ___________ x ___________ =
_______________ mm

11.
5,270 mm = ? km

Exercise #2AP Chapter 2 Questions Name ____________________________

1. In an exothermic reaction, chlorine reacts with 2.02 g of hydrogen to form 72.926 g of chlorine gas. How many grams of chlorine reacted with hydrogen? 

2. Sulfur and oxygen can react to form both sulfur dioxide and sulfur trioxide . In sulfur dioxide, 32.06 g of sulfur are combined with 32.00 g of oxygen. In sulfur trioxide, 32.06 g of sulfur are combined with 48.00 g 

a. What is the ratio of the masses of oxygen that combine with 32.06 g of sulfur? 

b. How do these data illustrate the law of multiple proportion? 

3. How many protons, neutrons and electrons are in each of the following? 

1. Name each of the following compounds. 

a. PbI2 
b. NH4Cl 

c. Fe2O3 
d. LiH 

e. CsCl 

f. OsO4 
g. Cr(OH)3 
h. NaC2H3O2 
i. K2Cr2O7 
j. Na2SO4 
k. KH2PO4 
l. NI3 
m. PCl5 
n. CO 

o. P4O10 
p. N2O4 
q. NH3 
r. NaNO2 
s. K2SO3 
t. UF6 
u. Cu(NO3)2 
v. SF6 
w. N2H4 
x. Mg(OH)2 
y. SnCl2 
z. NaCO3 

4. Write formulas for the following compounds 

a. potassium carbonate 

b. magnesium hydroxide 

c. dinitrogen tetroxide 

d. iron (III) chloride 

e. iron (II) chloride 

f. tin (IV) oxide 

g. rubidium nitrate 

h. rubidium nitrite 

i. vanadium (V) nitrite 

j. potassium chlorate 

k.   

l. potassium perchlorate 

m. potassium hypochlorite 

n. carbon tetrachloride 

o. sodium iodate 

p. calcium oxalate 

q. potassium permanganate 

r. potassium hydrogen phosphate 

s. potassium dihydrogen phosphate 

t. ammonium acetate 

u. ammonium dichromate 

 


Name _______________________________


Period ___  Date ___/___/___

Exercise #3 Types of Compounds

NAMING

	Type of Compound
	Ionic
	Acids
	Molecular

	How To Recognize
	metal + non-metal
	starts with H + anion
	two non-metals

	How To Name
	names of + ion then - ion
	“ides” ( hydro---ic acid

“ates” ( ----ic acid

S (add “ur”)   P (add “or”)
	mono, di, tri, tetra, penta, hexa, hepta, octa, nona ,deca

names ends with “ide”

pentaoxide ( pentoxide, etc.


Indicate the Type of Compound and then name the compound using the appropriate rules:

	1.
NaF
___
__________________

2.
FeCl3
___
__________________

3.
CO2
___
__________________

4.
MgCl2
___
__________________

5.
HF
___
__________________

6.
SF4
___
__________________

7.
HC2H3O2
___
__________________

8.
H2O
___
__________________

9.
NH3
___
__________________

10.
CaO
___
__________________

11.
NH4NO3
___
__________________

12.
NaI
___
__________________

13.
PbCO3
___
__________________

14.
Na2O
___
__________________

15.
Ba(NO3)2
___
__________________

16.
K2CrO4
___
__________________

17.
NO
___
__________________

18.
HCl
___
__________________

19.
MnO2
___
__________________

20.
H2S
___
__________________


	21.
CuCl2
___
__________________

22.
AgNO3
___
__________________

23.
CO
___
__________________

24.
H3PO4
___
__________________

25.
NaCl
___
__________________

26.
N2O5
___
__________________

27.
NO2
___
__________________

28.
HNO3
___
__________________

29.
NaOH
___
__________________

30.
SnCl2
___
__________________

31.
CaSO4
___
__________________

32.
HBr
___
__________________

33.
Cu(OH)2
___
__________________

34.
Zn(OH)2
___
__________________

35.
BaCl2
___
__________________

36.
PCl5
___
__________________

37.
PCl3
___
__________________

38.
AsF5
___
__________________

39.
H2CO3
___
__________________

40.
OF2
    ___
__________________



Name____________________________


Period __ Date __/__/__

Exercise #4 Chemical Equations and Stoichiometry

WRITING IONIC COMPOUNDS

Ionic compounds are formed from a positive ion (cation) and a negative ion (anion).

The positive ion is always written first.

The resulting compound must be electrically neutral.

Use parentheses when you need two or more polyatomic ions in a formula.
	
	Cl
	OH
	S2
	CO32
	PO43

	Na+
	
	
	
	
	

	NH4+
	
	
	
	
	

	Ca2+
	
	
	
	
	

	Al3+
	
	
	
	
	

	Sn4+
	
	
	
	
	

	Hg22+
	
	
	
	
	


Naming ionic compounds is easy. 

The name is simply the name of the cation, followed by the name of the anion.

	#
	Name
	Cation
	Anion
	Formula

	1.
	ammonium phosphate
	NH4+
	PO43-
	

	2.
	barium nitrate
	Ba2+
	NO3-
	

	3.
	cuprous sulfide
	Cu+
	S2-
	

	4.
	aluminum carbonate
	Al3+
	CO32-
	

	5.
	strontium hydroxide
	Sr2+
	OH-
	


Exercise #5_Chpt 2 : Inorganic Nomenclature
 [image: image1.png]



1. Give the name of each of the following binary compounds. (8)

a) KCl

b) BaO

c) Rb2S

d) Na3P

e) AlF3
f) Mg3N2
g) CaI2
h) RaCl2
2. Identify which of the following formulae and name combinations are incorrect. If you find a combination that is incorrect give the correct formula and name. (10)

a) Calcium hydride, CaH2
b) Sodium oxide, NaO2
c) Barium chloride, BCl3
d) Strontium oxide SrO2
e) Boron trifluoride, BoFl4
f) Vanadium (III) chloride, VCl3
g) Magnesium oxide, MgO2
3. Write the name of the following ionic substances using the system that includes a Roman numeral to specify the charge on the cation. (7)

a) FeI3
b) MnCl2
c) HgO

d) Cu2O

e) CuO

f) SnBr4
g) MnO2
4. Write the name of each of the following binary compounds of non-metals. (5)

a) N2Br4
b) P2S5
c) SeO2
d) N2O5
e) SiO2
5. Name each of the following compounds using the periodic table to determine whether the compound is likely to be ionic (made form a metal and a non-metal) or molecular (made from two non-metals). Where appropriate use Roman numerals. (5)

a) AlH3
b) FeO

c) CuI2
d) OF2
e) XeF6
6. Name each of the following compounds using the periodic table to determine whether the compound is likely to be ionic (made form a metal and a non-metal) or molecular (made from two non-metals). Where appropriate use Roman numerals. (6)

a) RaCl2
b) SeCl2
c) PCl3
d) Na3P

e) CuF2
f) V2O5
Exercise #6 2f: Inorganic Nomenclature II           [image: image2.png]



Add either a name or a formula to complete each table.

	1. Potassium dichromate 
	

	2. Lithium sulfide 
	

	3. Potassium bromide 
	

	4. Cesium iodide 
	

	5. Calcium phosphide 
	

	6. Sodium fluoride 
	

	7. Strontium oxide 
	

	8. Beryllium sulfide 
	

	9. Magnesium bromide 
	

	10. Lithium oxide 
	

	11. Strontium chloride 
	

	12. Barium bromide 
	

	13. Magnesium sulfide 
	

	14. Magnesium iodide 
	

	15. Hydrogen fluoride (Hydrogen monofluoride)
	

	16. Barium phosphide 
	

	17. Sodium hydrogen phosphate 
	

	18. Potassium chloride
	

	19. Lithium nitride
	

	20. Calcium sulfide
	

	21. Rubidium oxide
	

	22. Strontium nitride
	

	23. Cesium phosphide
	

	24. Magnesium carbonate 
	

	25. Beryllium sulfate 
	


	26. Dinitrogen Tetraoxide
	

	27. Carbon dioxide
	

	28. Mercury (I) chloride   
	

	29. Hydroiodic acid
	

	30. Iodic acid
	

	31. Perbromic acid
	

	32. Hypobromous acid
	

	33. Phosphorus pentachloride
	

	34. Iodine monochloride
	

	35. Antimony (III) fluoride
	

	36. Bromine monofluoride
	

	37. Bromine dioxide             
	

	38. Dinitrogen pentoxide
	

	39. Carbon monosulfide   
	

	40. Tellurium dioxide
	

	41. Phosphorus tribromide              
	

	42. Carbon tetraiodide
	

	43. Vanadium (V) chromate
	

	44. Zinc carbonate
	

	45. Silver hydroxide
	

	46. Vanadium (III) chromate
	

	47. Mercury (II) iodide
	

	48. Uranium (V) nitrate
	

	49. Nickel (III) nitride
	

	50. Sulfuric acid
	


	51. ScCl3
	

	52. HCl
	

	53. PtO2
	

	54. Sb(ClO3)5
	

	55. GeS2 
	

	56. ZnO
	

	57. VSO4
	

	58. CuCl2 
	

	59. TiO2
	

	60. NiN
	

	61. Ni3(PO4)2
	

	62. CoF3
	

	63. Au2O3
	

	64. Zn3P2
	

	65. Cr(NO3)6  
	

	66. NaIO2
	

	67. NaIO3
	

	68. NaI
	

	69. H2SO3
	

	70. H2CO3
	

	71. AlN
	

	72. AlH3
	

	73. Li3AsO4
	

	74. NaCN
	

	75. Na2O2
	


	76. Li3PO3
	

	77. KHCO3
	

	78. HF
	

	79. AuI2
	

	80. KMnO4
	

	81. Na2Cr2O7
	

	82. Ag2CrO4
	

	83. AgCl
	

	84. NaCH3COO
	

	85. RaF2
	

	86. KSCN
	

	87. FeS
	

	88. Fe2(SO3)3
	

	89. FeSO4
	

	90. MgS
	

	91. Na2S2O3
	

	92. RbCl
	

	93. Cu(OH)2
	

	94. Mg3N2
	

	95. Cu3N
	

	96. LiH
	

	97. K2O
	

	98. K2O2
	

	99. Li3N
	

	100. OsCl3
	


Exercise #7:  Balancing Equations I 
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Balance the following equations.

1. 
H2
+ 
O2 

( 
H2O

2. 
H3PO4
+ 
NaOH

( 
Na3PO4 
+ 
H2O

3. 
Na 
+ 
B2O3 

( 
Na2O 

+ 
B

4. 
HCl 
+ 
KOH 

( 
KCl
 
+ 
H2O

5. 
K 
+ 
KNO3

( 
K2O 

+ 
N2
6. 
C 
+ 
S 

( 
CS2
7. 
Na 
+ 
O2 

( 
Na2O2
8. 
N2 
+ 
O2 

(
N2O4
9. 
H3PO4
+ 
Ca(OH)2 
( 
Ca3(PO4)2 
+ 
H2O

10. 
KOH
+ 
H2CO3

( 
K2CO3 

+ 
H2O

11.
NaOH 
+ 
HBr 

( 
NaBr 

+ 
H2O

12. 
H2 
+ 
O2 

( 
H2O2
13.
K 
+ 
O2 

( 
K2O

14. 
Al(OH)3
+ 
H2SO3 

( 
Al2(SO3)3 
+ 
H2O

15. 
Al
+ 
S8 

( 
Al2S3
16. 
Li 
+ 
N2 

(
Li3N

17. 
Ca 
+ 
Cl2 

(
CaCl2
18. 
Rb 
+ 
RbNO3 

( 
Rb2O 

+ 
N2
19. 
C6H12 
+ 
O2 

( 
CO2 

+ 
H2O

20. 
N2 
+ 
H2 

( 
NH3
Exercise #8: Stoichiometry Summary

 

· TYPE 1: Those involving Avogadro’s number.

Question 1

A sample of Ag is found to contain 9.7 x 1023 atoms Ag. How many moles of Ag atoms are in the sample?

Question 2
How many Sb atoms are found in 0.43 moles of pure Sb?

· TYPE 2: Those involving the relationship between mass, moles and molar mass.

Question 3

What is the mass in grams of 2.53 moles Al?

Question 4

How many moles of Na in 20g of Na?

Question 5

If 50 moles of a simple, binary, group I chloride have a mass of 3725g identify the group I metal.

· TYPE 3: Those combining types 1 & 2.

Question 6

How many Zr atoms are found in a 1.23g sample of Zr?

Question 7

What is the mass of 5.14 x 1023 atoms of uranium?

Question 8

What mass of C atoms have the same number of atoms as are in a 11.2g sample of Si?
· TYPE 4: % by mass Composition.

Question 9

Calculate the percent by mass composition of ethanol, C2H6O.

Question 10

What is the percent by mass composition of N2O5?

Question 11

A compound has the formula Al4[Fe(CN)6]3. What is the percent by mass composition of this compound?

· TYPE 5: Empirical formulae.

Question 12

A compound contains 26.9% N and 73.1% F. What is the empirical formula of the compound?

Question 13

2.3g of magnesium is completely reacted with 6.75g of chlorine. What is the empirical formula of the compound formed?

· TYPE 6: Molecular formulae from empirical formulae.

Question 14

What is its molecular formula of hydrocarbon that has an empirical formula of C2H5 and a  molecular mass of 58. 

Question 15

A compound contains 68.54% carbon, 8.63% hydrogen, and the remainder oxygen. The molecular weight of this compound is approximately 140g/mol. What is the empirical formula? What is the molecular formula?

· Type 7: Combustion Analysis.

Question 16

The combustion of 2.95 grams of a compound that contains only C, H and S yields 5.48 grams of CO2 and 1.13 grams of H2O. What is the empirical formula of the compound?

Question 17

The combustion of 1.35 grams of a compound that contains only C, H, N and Br yields 0.83 grams of CO2 and 0.29 grams of H2O. Another sample of the compound with a mass of 29.88 grams is found to contain 22.23 grams of Br. What is the empirical formula of the compound?
· Type 8: % Yield.

In questions 18 & 19, assume that the reactant that data is supplied for, is limiting.

Question 18

If, in the reaction below, of 31 grams of C4H10 produces 41 grams of CO2 what is the % yield?

2C4H10 + 13O2 ( 8CO2 + 10H2O

Question 19

If, in the reaction below, 80.1 grams of Cl2 produces 33.12 grams of CCl4 what is the % yield?

CS2 + 3Cl2 ( CCl4 + S2Cl2
· Type 9: Limiting Reactant.

Question 20

Consider the reaction between Aluminum and Iron (III) oxide to produce Aluminum oxide and Iron metal.

a) Write an equation for the reaction.

b) If 1240g of Al are reacted with 6010g of Iron (III) oxide, identify the limiting reagent. Which reagent is in excess?
c) Calculate the mass of Iron formed.
d) How much of the excess reagent is left over at the end of the reaction?
· Type 10: Analysis of hydrated salts.

Question 21

Copper (II) sulfate is found as a hydrated salt, CuSO4.xH2O. A technician carefully heats 2.50g of the salt to a constant mass of 1.60g.

a) What is meant by constant mass?

b) How many moles of copper sulfate are there in 1.60g of anhydrous copper (II) sulfate?

c) How many moles of water were lost?

d) What is the value of x in the formula?
· Type 11: Moles and reacting ratios (including solutions).

Question 22

Sodium hydrogen carbonate, NaHCO3, combines with HCl as indicated below. 

NaHCO3(aq) + HCl(aq) ( NaCl(aq) + CO2(g) + H2O(l)
a) What volume of 1.5M HCl solution should be present to combine totally with 0.14 moles of NaHCO3?

b) How many moles of CO2 are produced when 0.49 g of NaHCO3 combines with excess HCl?

c) Calculate the mass of NaCl that results when 1.48 moles of HCl combines with excess NaHCO3.

d) What mass of NaHCO3 is required to produce 6.1 x 103 moles of H2O?

Question 23

Carbon tetrachloride, CCl4, can be produced in the reaction below.

CH4 + 4Cl2 ( CCl4 + 4HCl

a) What mass of CH4 is needed to exactly combine with 3.4 g Cl2?

b) How many grams of Cl2 are required to produce 91 g CCl4, assuming excess CH4?

c) What mass of CH4 must have reacted, if 2 mg HCl is liberated?

d) Calculate the mass of both CH4 and Cl2 required to produce exactly 0.761 kg CCl4?

Exercise #10: Writing chemical equations
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Write balanced equations for the following reactions. Where possible include state symbols.

1. Pure, molten iron forms when solid iron (III) oxide reacts with carbon monoxide gas.  Carbon dioxide gas is also a product.

2. Potassium oxide reacts with water to produce potassium hydroxide. 

3. During photosynthesis glucose (C6H12O6) forms from carbon dioxide and water.  Oxygen is also a product.

4. Sodium phosphate and barium sulfate are made during a reaction between sodium sulfate and barium phosphate.

5. Ammonium nitrate can decompose explosively to form nitrogen, water and oxygen.

6. The combustion (combination with oxygen) of liquid octane (C3H8) produces gaseous carbon dioxide and steam.

7. The combination of sodium metal and chlorine gas yields solid sodium chloride.   

8. Hydrogen gas forms when magnesium metal comes in contact with an aqueous solution of ethanoic acid (CH3COOH). An aqueous solution of magnesium ethanoate (CH3COO)2Mg is the other product. 

9. The decomposition of solid copper (II) nitrate yields solid copper (II) oxide and nitrogen dioxide, and oxygen gases. 

10. Solid mercury (II) oxide forms from the uncombined elements. Mercury is a liquid at room temperature.

11. Magnesium metal and steam combine to form solid magnesium hydroxide and hydrogen gas.

12. An aqueous solution of hydrogen peroxide (H2O2) and solid lead (II) sulfide combine to form solid lead (II) sulfate and water.

13. Solid Sodium reacts with liquid water to produce aqueous sodium hydroxide and hydrogen gas.

14. Zinc reacts with silver nitrate to produce silver and zinc nitrate.

15. Aluminum sulfate reacts with calcium chloride to produce aluminum chloride and calcium sulfate.

16. Solid potassium hydroxide pellets decompose on heating to form solid potassium oxide and water.


Name____________________________


Period __ Date __/__/__

Exercise #9_Chemical Equations and Stoichiometry

COMBUSTION EQUATIONS

For burning to occur, you need a fuel, an oxidizer, and heat.  When hydrocarbons are the fuel and O2 in the air is the oxidizer, then CO2 and H2O are the products.

Example:
Write the balanced equation for the complete combustion of propane, C3H8, in air.

Solution:
First, set up the basic equation.  You memorize the “+  O2  (  CO2  +  H2O” part.

C3H8  +  O2  (  CO2  +  H2O



Next, balance.  3 C’s in C3H8 result in 3CO2’s; 8 H’s in C3H8 result in 4 H2O’s;

C3H8  +  __ O2  (  3 CO2  +  4 H2O




Total O’s on the product side = 10 [(3 x 2) + (4 x 1)] = total O’s on the reactant side.




This would mean that 5 O2’s were involved.

Tip:  If an UNEVEN number of O’s need to be represented, a fraction should be used.  7 O’s = 7/2 O2
Tip:  Take into account fuels that contain oxygen.  Subtract the O’s from that represented as O2’s

Practice:  Write the balanced combustion equations for the following substances.

1.
CH4
2.
C5H12
3.
C9H20
4.
C2H6
5.
C8H18
6.
C4H10
7.
C2H5OH

8.
C3H7OH

9.
HC2H3O2
10.
CH3COCH3

Name_________________________________


Period ___   Date ___/___/___

Exercise #11  Acids & Bases

TITRATION PRACTICE
An acid and a base neutralize each other when the moles of H+ = the moles of OH.  A formula similar to the dilution formula can be used to determine the concentration of an unknown acid or base.

VaMa=VbMb  where a = H+   b = OH- 

Example:
What is the concentration of a 10.0 mL sample of HCl if 35.5 mL of 0.150 M NaOH is needed to titrate it to a pink endpoint?

(10.0 mL) (x) = (35.5 mL) (0.150 M)

x = 
[image: image5.wmf]mL

 

10.0

M)

 

mL)(0.150

 

(35.5

 = 0.5325 M = 0.533 M
1.
What is the concentration of a 15.0 mL sample of HCl if 28.2 mL of 0.150 M NaOH is needed to titrate it?

2.
A 10.0 mL sample of a monoprotic acid is titrated with 45.5 mL of 0.200 M NaOH.  What is the concentration of the acid?

3.
A 5.00 mL sample of vinegar has a concentration of 0.800 M.  What volume of 0.150 M NaOH is required to complete the titration?

4.
A 10.0 sample of household ammonia, NH3(aq), is titrated with 0.500 M HCl.  If 25.7 mL of acid is required, what is the concentration of the household ammonia?

5.
A 5.00 mL sample of H2SO4 is titrated with 0.150 M NaOH.  If 20.0 mL of the base is required to titrate the acid sample, what is the [H+] of the acid?  ________      What is [H2SO4]?  _________
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