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KEY IDEAS
· A compound is a substance composed of two or more different elements that are chemically combined in a fixed proportion. A chemical compound can be broken down by chemical means. A chemical compound can be represented by a specific chemical formula and assigned a name based on the IUPAC system. (3.1cc)
· Types of chemical formulas include empirical, molecular, and structural. (3.1ee)
· The empirical formula of a compound is the simplest whole-number ratio of atoms of the elements in a compound. It may be different from the molecular formula, which is the actual ratio of atoms in a molecule of that compound. (3.3d)
· In all chemical reactions there is a conservation of mass, energy, and charge. (3.3a)
· A balanced chemical equation represents conservation of atoms. The coefficients in a balanced chemical equation can be used to determine mole ratios in the reaction. (3.3c)
· The formula mass of a substance is the sum of the atomic masses of its atoms. The molar mass (gram formula mass) of a substance equals one mole of that substance. (3.3e)
· The percent composition by mass of each element in a compound can be calculated mathematically. (3.3f)
· Types of chemical reactions include synthesis, decomposition, single replacement, and double replacement. (3.2b)
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*There will be an unannounced quiz testing your knowledge of the element names and symbols. You can use table S to help you memorize names. 
Moles and Molar Mass: Find the gram formula mass of the following: (Show all work)
1. CO2
2. FeS
3. NaCl
4. Al2(CO3)3
5. SiO2
6. H2SO4
7. Al2(SO3)3
8. C12H22O4
9. Fe2O3
10. ZnCl2
11. Ca(OH)2
12. CH4
13. NH3
14. H2O2
15. NaHCO3
16. C6H12O6
17. MgO
18. SrSO4.3H2O
Moles: Find the number of moles in the following measurements: (Show your work)

1. 900. grams C6H12O6
2. 24.5 grams H2SO4
3. 192 grams SiO2
4. 450. grams of ZnCl2
5. 22 grams of CO2
6. 20. grams of Fe2O3
7. 3.40 grams of H2O2
8. 840. grams of NaHCO3
Now solve for the mass given the moles. (Show your work)

1. 2.00 moles of C6H12O6
2. 5.00 moles of SrSO4.H2O
3. 0.250 moles of CH4
4. 0.100 moles of NH3
5. 12.0 moles of SiO2
6. 0.330 moles of FeS
7. 1.50 moles of MgO
8. 0.500 moles of ZnCl2
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Molar Mass and Moles Regents Questions
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. The molar mass of Ba(OH)2 is

A) 1543g B) 1553¢g
) 1713g D) 3086g

. The gram formula mass of NH4Cl is

A) 22.4 g/mole B) 28.0 g/mole
C) 53.5 gmole D) 95.5 g/mole

. The gram-formula mass of (NH4)2CO3 is
A)460¢g B) 64.0g C) 78.0g D) 9.0 g

. What is the total number of moles in 80.0 grams of C2Hs
Cl (gram-formula mass = 64.5 grams/mole)?

. A sample of a compound contains 65.4 grams of zinc,
12.0 grams of carbon, and 48.0 grams of oxygen. What
is the mole ratio of zinc to carbon to oxygen in this

compound?
A) 12 B) 13 C) 146 D) 5:l:4

. What is the total number of oxygen atoms in the formula
MgSO4 + 7 HoO? [The * represents seven units of HoO
attached to one unit of MgSO4 ]

A1l B7 ©5 D4
. Which equation shows a conservation of mass?
A) Na+Clh —NaCl B) Al+Br2 — AlBrs

11. Given the unbalanced equation:

FeyOy + CO 5 Fot  COy
When the equation is correctly balanced using the
smallest whole-number coefficients, what is the

coefficient of CO?
Al B2

O3 D4





BALANCING REACTIONS
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Reaction (fill in the coefficients)

Sum of
Coefficients

Cls)+ Ha(@) > CHas

Fe(s)+ 0,(9) > Fe,0,

Nal (s) > Na (s) + l2(s)

CeH1206 (S) > C(s)+ HO (1

AgNO:s (aq) + Cu(s) > Ag(s) + Cu(NO3), (aq)

Na,CO; (aq) + HCI (ag) > NaCl (aq) + HO () +

€O, (9)

Ha(9) + Cl(9) > HCI (g)

Na (g) + 02(9) > N20: (9)

CHa (a) + 0:(9) > Cox (@) + H:0 (9)

N, (g) + Hy (@) > NH; (9)

H.0. () > H0 () + 0; (g)

ALO; > Al (s)+ 0;(g)

Cl)+ 0:(9)> C0:(g)

CuO (s) + c)=> Cu(s)+ €O ()

Ca(OH); (aq) + HCl (ag) > caCl, (ag) + H:0 (1)

w9am |

o1,



 

Balance the reactions:





Give the type of reaction:
1.      NO 

+ 
O2 
(
 NO2


_____________________________________________________
2.      Ag 

+
S
(
Ag2S


____________________________________________________
3.     Cu(OH)2
(
CuO 
+ 
H2O


____________________________________________________
4.     KClO3
(
KCl
+
O2


____________________________________________________
5.     Al

+
O2
( 
Al2O3


____________________________________________________
6.     CO
+
O2
( 
CO2



____________________________________________________
BALANCING REGENTS QUESTIONS
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7. Which equation shows a conservation of mass?
A) Na+Clh —NaCl B) Al+Br2 — AlBrs
C) H20 5H2+02 D) PCls — PCls +Cly
8. All chemical reactions have a conservation of
A) mass, only
B) mass and charge, only
©) charge and energy. only
D) mass, charge, and energy
9. Given the incomplete equation for the combustion of
ethane:

2C:He+ 702 5 4CO2+6
What is the formula of the missing product?
A) CH30H B) HCOOH
C) H20 D) H202

10. Which chemical equation is correctly balanced?

A) Ha(g) + 02(2) - H20(2)
B) Na(g) + Ha(g) - NH3(g)
C) 2NaCl(s) - Na(s) + Cla(g)
D) 2KCI(s) - 2K(s) + Cla(g)
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. The molar mass of Ba(OH)2 is 11. Given the unbalanced equation:

A) 1543g B) 1553¢g
) 1713g D) 3086g

. The gram formula mass of NHsCl is When the equation is correctly balanced using the
A) 22.4 gmole B) 280 gmole smallest whole-number coefficients, what is the

€) 53.5 gmole D) 95.5 g/mole cosfficient of CO?
. The gram-formula mass of (NH4)2C03 is Al B2 O3 D4
A) 460¢ B) 64.0g C) 78.0g D) 96.0 ¢

. What is the total number of moles in 80.0 grams of C2Hs
Cl (gram-formula mass = 64.5 grams/mole)?

Foi CO,

. A sample of a compound contains 65.4 grams of zinc,
12.0 grams of carbon, and 48.0 grams of oxygen. What
is the mole ratio of zinc to carbon to oxygen in this
compound?

A) 12 B) 13 C) 146 D) 5:l:4

. What s the total number of oxygen atoms in the formula
MgS04 + 7 H20? [The * represents seven units of HoO
attached to one unit of MgSO4 .]
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Mole worksheets

. Given the unbalanced equation:
_Al4+_ CuSO; —_ Al(SOy)3+__ Cu

When the equation is balanced using the smallest whole-number coefficients, what is the coefficient of AI?
A)1 B) 2 o3 D) 4
. Given the unbalanced equation:

_ Mg(ClOs)a(s) =

What is the coefficient of O2 when the equation is balanced correctly using the smallest whole number
coefficients?

A)1 B) 2 o3 D) 4

. Given the balanced equation: 18. Given the reaction:

CaCO3(s) + 2HCl(aq) > CaCla(aq) + H2O(() + CO2 PbCla(aq) + Na2C1Os(aq) —» PbCrO4(s) +2 NaCl(aq)
®

What s the total number of moles of CO2 formed when |~ What s the total number of moles of NaCl formed
20. moles of HCl is completely consumed? when 2 moles of Na2CrOs react completely?

L =)




MOLES TO COEFFICIENTS


3Cu + 8HNO3 ( 3Cu(NO3)2 + 2NO + 4H2O 

1. If 1.00 mole of water is produced, how many moles of HNO3 are used?
2. If 1.50 moles of copper are used, how many moles of NO are produced?
3. If 4.50 moles of HNO3 are used, how many moles of copper (II) nitrate are produced?

4. If 0.200 moles of NO are produced, what is the mass of copper (II) nitrate produced?
5. If 9.00 grams of water are produced, how many moles of copper were used?
6. If 3.00 moles of copper are mixed with 4 moles of HNO3, how many moles of NO can be formed?

7. If 16.0 moles of HNO3 react with 4.00 moles of copper, how many moles of water are produced?


Fe2O3 + 3CO ( 2Fe + 2CO2
8. If 3.00 moles of Iron (III) oxide are used, how many moles of Iron are formed?
9. If 2.50 moles of CO are used, how many moles of carbon dioxide are formed?

10. If 8.56 moles of iron were produced, how many moles of the iron ore were used?

11. If 25.68 grams of iron (III) oxide were used, how many grams of carbon dioxide are formed?

12. If 3.00 moles of iron (III) oxide react with 5.50 moles of CO, how many moles of CO2 are formed?

13. If 1.00 moles of Fe2O3 react with 4.00 moles of CO how many moles of the excess reactant are left over?
MOLES TO COEFFICIENTS REGENTS QUESTIONS
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14. Given the balanced equation

CaCOx(s) + 2HCI(ag) -+ CaCla(aq) + H20(¢) + CO:
@

‘What s the total number of moles of CO> formed when
20 moles of HCl is completely consumed?

4) 50mol B) 10.mol
©) 20.mol D) 40.mol

Given the balanced equation representing a reaction:
Fag) + Ha(®) +2HF(g)

‘What i the mole atio of Ha(g) to HF(g) in this
reaction?

A B2 g2
Given the balanced equation:

D)23

2C+3Ha » Cas

What s the total number of moles of C that must
completely react to produce 2.0 moles of C2He?
4) 10mol B) 20mol

©) 30mol D) 40mol

Given the reaction

Na(g) +3 Ha(g) ¢ » 2NHs(g)
‘What i the mole-to-mole ratio between nitrogen gas
and hydrogen gas?

412 B3 Q22 D23

18. Given the reaction:

PbCla(aq) + NazCrOs(aq) -+ PbCrO4(s) + 2 NaCl(ag)

‘What i the total mumber of moles of NaCl formed
‘when 2 moles of NazCrOs react completely?

4) 1 mole B) 2 moles
©) 3 moles D) 4 moles

Given the equation:
2 CaHa(g) +5 02(g) » 4 COa(g) + 2 H:0(2)

‘How many moles of oxygen are required to react
completely with 1.0 mole of C;Hz?

4)25 B)20 OS50 D10
Given the reaction
6C02+6H:0 1CaHinOs+6 02

‘Whatis the total number of moles of water needed to
‘make 2.5 moles of CsHiz0s ?

225 B60 On
Given the reaction

D15

Caf0x(s) + 6 Ox(g) > 6 CO(e) + 6 H(l)
‘How many moles of CéH1z0(s) are needed to produce
24 moles of carbon dioxide?

A) 10 moles B) 12 moles
©) 24 moles D) 40 moles

Mole worksheets





Find the missing substance:





Identify the type of reaction:
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a)2 Na + Br, 22

b)37Zn +2 Fe(NOs3); > 3 + 2Fe

c)2Ba0 > 2Ba+

d) 2Sc + 3 CuSO, 2 Sc,y(SO4)s + 3

e) 2NO; 2> +20,

92 +8 > Li;S

g) Cu+2 - Cu(NO,), +2 K
h) Mg + - MgCly

i) 2 >6Li+ N,

j) 2 Na + - Na,CO; + Ca




 
a. ___________
f.  ___________
b. ___________
g.  ___________
c. ___________
h.  ___________
d. ___________
i.  ___________
e. ___________
j.  ___________
CHEMICAL FORMULAS
	Element
	Mass (g)
	Mass Percent
	Moles 

	Carbon
	63.00
	40.00
	5.246

	Oxygen
	83.93
	53.29
	5.246

	Hydrogen
	10.57
	6.714
	10.486


Chemical formulas can be determined by measuring the mass of each element present in a sample of a compound. The conversion of microscopic quantities (grams) to microscopic quantities (atoms) is used by chemists, biochemists, pharmacologists and others who work in the production of new materials for research and industrial purposes. You will need to do such calculations to determine the amount of elements and compounds present in samples or needed to produce various materials. Acetic acid is an active ingredient in vinegar. A chemical analysis of 157.5g of acetic acid is provided:

Key Questions:

1. Show how the mass percent was calculated from the mass of each element.

2. Show how the moles of the element were calculated for each element.

3. What is the empirical formula of this compound? Explain.

4. What information does the empirical formula provide?

5. Why is the atomic mass percent composition of an unknown chemical compound an important quantity to determine in a chemical analysis?

Exercises:

6. A sample of sodium bicarbonate (baking soda) consists of 9.122g Na, 0.4000g of C, and 19.04g of O. Calculate the percent composition by mass, the moles of each element, and the empirical formula. 
7. Sodium carbonate (baking powder) has the formula Na2CO3. Calculate the molar mass of the compound, the percent composition by mass of each element, and the mass of each element in 73.6g of the sample.

EMPIRICAL AND MOLECULAR FORMULAS
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22. Which pair consists of a molccular formula and its
corresponding empirical formula?

A) C2H> and CHs CHs
B) Cs He and C2H>

C) P4O10 and P20s

D) SO> and SO3

. Given the structural formula:
HHHH
HO— G~ ~G—G—oH
Awhh
What is the empirical formula of this compound?
A) CH3O B) C2HsO
C) CsHi02 D) CsHaO:

. The molccular formula of glucose is CsH12Os. What is
the empirical formula of glucose?
A) CHO B) CH:0
©) CeH106 D) CuHuOn
. Which pair of compounds has the same empirical
formula?
A) C2H2and CeHs
B) C2Hsand C3Hs
C) CH30H and C2HsOH
D) CH3CHO and CHsCOOH

26. Which pair of formulas correctly represents a molecular

el 2 ]
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31. A compound has the empirical formula CHz0 and a
gram-formula mass of 60. grams per mole. What is the
molecular formula of this compound?

A) CH:0 B) C:H/O2
©) C3HsO D) C4HsOs

. A compound whose cmpirical formula is NO2 could
have a molceular mass of

A)23 B)39 C) 92 D)I20

. A compound has a molecular mass of 54 and an
cmpirical formula of C2Hs. What s the moleeular
formula of the compound?

A) GHs B) CsHs C) CsHs D) CoHio

. Which chemical formula is both an empirical formula
and a molecular formula?

|a) cHs B) C2Hs
C) CH3COOH D) CH3CH2COOCH3

. The empirical formula of a compound is CHa. The
molecular formula of this compound could be

A) CH: B) CHx C) C:Hs D) CsHs

. A compound contains nitrogen and oxygen in the mole
ratio of 1:1. The molccular mass of this compound
could be

A)14 B)16 )30 D)40
. Which list includes three types of chemical reactions?

;00

o1/

930AM | |
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26. Which pair of formulas correctly represents a molecular

formula and its corresponding empirical formula?

A) C2H2and CH B) C3He¢and CH2
C) CsHs and CH D) CsHs and C2H2

. What is the empirical formula of a compound with the
‘molecular formula N204?

A)NO B)NO: C) N20 D) Na03
. Which is an empirical formula?

A) P205 B) POs C) C:Ha D) CsHs
. Which formula is an cmpirical formula?
A) C2Hs B) CaHio C) H20 D) Ha02

. What is the molecular formula of a compound that has a|
‘molecular mass of 54 and the empirical formula C2H3?

A) C2H B) CsHs C) CeHs D) CsHp

37. Which list includes three types of chemical reactions?
A) condensation, double replacement, and
sublimation
B) condensation, solidification, and synthesis
€) decomposition, double replacement, and synthesis
D) decomposition, solidification, and sublimation
. Given the balanced cquation:
2KCl03 — 2KC1+ 302
Which type of reaction is represented by this equation?

B) decomposition
D) double replacement

A) synthesis
©) single replacement

. Given the balanced cquation:

AgNO3(aq) + NaCl(aq) — NaNOs (aq) + AgCl(s)
‘This reaction is classified as

B) decomposition
D) double replacement

A) synthesis
©) single replacement

Mole worksheets

40. Given the reaction:





PERCENT COMPOSITION Determine the % composition of all elements in these compounds. Show all work!
1) ammonium sulfite

Formula _______


Mass of N _______

%N _________
Molar mass _______


Mass of H _______

%H _________

Mass of S _______

%S _________

Mass of O _______

%O _________

2) aluminum acetate

Formula _______


Mass of Al _______

%Al _________
Molar mass _______


Mass of C _______

%C _________

Mass of H _______

%H _________

Mass of O _______

%O _________

3) sodium bromide

Formula _______


Mass of Na _______

%Na _________
Molar mass _______


Mass of Br _______

%Br _________

4) copper (II) hydroxide

Formula _______


Mass of Cu _______

%Cu _________
Molar mass _______


Mass of O _______

%O _________

Mass of H _______

%H _________

5) magnesium carbonate

Formula _______


Mass of Mg _______

%Mg _________
Molar mass _______


Mass of C _______

%C _________

Mass of O _______

%O _________

FORMULAS OF IONIC COMPOUNDS
Ionic Compounds require two types of ions: cations which are positive and anions which are negative. All metals (on the left side of the periodic table) form cations and nonmetals (on the left side of the periodic table) form anions primarily. In order to determine the formula of the compound they create you must make sure their ions sum to zero. For example, table salt is sodium chloride. Using the periodic table’s first set of ions, sodium forms +1 ions and chlorine forms -1 ions. Therefore their ions cancel out and the formula is NaCl. It is not always that easy. Calcium chloride is the salt we put on roads to melt ice. Calcium forms +2 ions and Chloride forms -1 ions. We need two chloride ions to balance the charges. The formula is CaCl​2. Notice the metal, or positive cation is always written first! Try the following examples:


1.  Cesium fluoride: 

______________
4.  Barium sulfide: 

______________


2.  Potassium oxide:

______________
5.  Aluminum chloride: 
______________


3.  Magnesium iodide:
______________
6.  Calcium phosphide:
______________

There is a short cut called the drop and swap rule. Simply “drop” the charges from superscripts to subscripts and switch their order. In example 6, calcium phosphide had charges +2 and -3 respectively. Drop the charges to form uncharged subscripts 2 and 3 and reverse to form Ca3P2. Try the drop and swap rule to find the formula:

	
	Chloride
	Sulfide
	Fluoride
	Phosphide

	Lithium
	
	
	
	

	Aluminum
	
	
	
	

	Magnesium
	
	
	
	

	Oxide
	
	
	
	


Now we know how to write formulas from their names but we also need to know how to write names from formulas. The rule is: write the whole name of the first element and the second element drop the ending and replace with “ide.” For example: H2S is hydrogen sulfide. In this case, the amount of each element doesn’t affect the name of the compound. Use table S to help you find names. Try to name the following examples:


1.  NaF

__________________________
6.  NaH

______________________________


2.  MgCl2
__________________________
7.  K3P

______________________________


3.  Al2O3
__________________________
8.  MgO
______________________________


4.  MgI2
__________________________
9.  Li2Te
______________________________


5.  H2O

__________________________
10.  AlCl3
______________________________

TRANSITION METALS
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Transition metals refer to the metals in groups 3-12 of the period table (elements Sc through Zn and down). These metals form various positive ions. It is important to identify which ion is used when naming the compound. We will work backwards to do this, meaning, we will look at the charge for the second ion in the formula to find that charge of the first. We will report the charge of the first ion in roman numerals (the numerals you need to memorize are listed to the right) in parenthesis after that ion. For example:


CuO


O is -2 so Cu needs to be +2


Copper (II) oxide


Cu2O


O is -2 so each Cu must be +1


Copper (I) oxide

These two compounds have different structures and properties and must have different names. Try to name the following compounds with transition metals:


1.  FeBr2
________________________

6.  NiF3

________________________


2.  FeBr3
________________________

7.  CuCl
________________________


3.  PbS

 ________________________
8.  CuCl2
________________________


4.  PbS2
________________________

9.  CuS

________________________


5.  NiO

________________________

10.  Cu2S
________________________

Formula writing may seem easier. You can still use the drop and swap rule. Remember the number in roman numerals refers to the charge of the first ion. Try to give the formula of the following compounds:


1.  Chromium (VI) oxide
_____________
6.  Zinc (II) oxide

_____________


2.  Manganese (VII) chloride
_____________
7.  Iron (II) oxide

_____________


3.  Lead (IV) iodide

_____________
8.  Iron(III) oxide 

_____________


4.  Silver (I)sulfide

_____________
9.  Gold (III) phosphide
_____________


5.  Nickel (II) fluoride

_____________
10.  Titanium (IV) sulfide
_____________

POLYATOMIC IONS

Binary compounds have only two elements in their formula, as we saw in exercises above. Tertiary compounds have three or more elements in their formula and have a new system of naming.  These compounds have a polyatomic ion, which is an ion that has a few elements grouped together with only one charge between them.  A common example is OH- which shows two elements with an overall charge of -1. As before, name the first element completely and then look up the rest of the compound on table E of the reference tables. Make sure you copy the right one, some are very similar! For example: NaOH is called sodium hydroxide. Also, beware of NH4+ which is the only polyatomic cation (that comes in front). Try naming the following examples:


1.   KHCO3
_________________________
4.  LiNO2
______________________________


2.   CaSO4
_________________________
5.  Cu(ClO4)2  ______________________________


3.   NaNO3
__________________________
6.  Al2(SO3)2  ______________________________

To write the formula of a tertiary compound you can still use the drop and swap rule, however, you must be sure to only drop the superscripts and leave the subscripts alone. For example, aluminum carbonate: 

Al+3  and   CO3-2

Leave the 3 alone! Swap the 3 and 2

Al2(CO3)3
Remember, formulas don’t show any charges. You can see that we use parenthesis around the polyatomic ion because the entire ion charge was -2 and must swap with aluminum so the entire ion gets aluminum’s 3. Try to write the formula for the following compounds (write the formulas of the ions next to the name first):

	
	Hydroxide
	Nitrate
	Carbonate
	Phosphate
	Acetate

	Sodium
	
	
	
	
	

	Calcium
	
	
	
	
	

	Ammonium
	
	
	
	
	

	Iron (II)
	
	
	
	
	

	Aluminum
	
	
	
	
	



Try a few more:

1.   Zinc Hydroxide:
________________________

4.  Magnesium oxalate:______________________

2.  Calcium chlorate:
________________________

5.   Lead (IV) chromate:_______________________

3.  Hydrogen acetate: ________________________

6.  Stronium cyanide:
________________________

UNIT 2 REVIEW
MOLES and MOLAR MASS

1. The mole represents 6.02x1023 particles such as atoms and molecules of any substance. The Molar Mass (aka gram formula mass or molecular mass) is the mass of one mole of a substance. Element’s molar masses are reported on the periodic table. Using formulas on the last page of your reference tables as well as you periodic table you should be able to calculate the mass or moles of any substance.

a. Calculate the molar mass of the following:



Zn


Li


Ne




NaCl


KNO3


Al2(SO3)3
b. Calculate the moles of the following:

23.0 grams Zn



100.59 grams of Li

56.8 grams KNO3



250.0 grams of Al2(SO3)3
c. Calculate the mass of the following:

2.00 moles of Zn



0.025 moles of Ne

3.50 moles of NaCl


2.50x10-4 moles of KNO3
REACTIONS

2. Reactants refer to the substances you start with in a reaction (before the arrow). Products refer to the substances you create in a reaction after the arrow). Coefficients are how many moles of the substance are needed in a reaction. To relate moles of one substance to another, simply create a proportion.

a. Identify the reactants and products in the reaction below:

3CuSO4 + 2Fe ( 2Fe2(SO4)3 + 3Cu

b. If 3.0 moles of Fe react with excess copper (II) sulfate, how many moles of copper are formed?

c. If 2.50 moles of Fe2(SO4)3 are formed, how many moles of copper (II) sulfate are used?

BALANCING and TYPES OF REACTIONS

3. In a reaction, atoms and molecules cannot appear or disappear. Mass must stay constant from the beginning to the end of the reaction. This is known as conservation of mass. In addition, charge and energy must also be conserved. Balance the following:

a.  ____ C2H8 + ____ CO2 ( ____H2O + ____ CO2



__________________________________________
b. ____ Li + ____Ca(NO3)2 (____ Li NO3 +____ Ca



__________________________________________
c. ____ Ca(OH)2 + ____KCl ( ____KOH + _____CaCl2



__________________________________________
d. ____N2 + ____H2 ( ____NH3





__________________________________________
e. ____ H2O ( ____H2 + ____O2





__________________________________________
4. Types of Reactions include:
Synthesis: 

A + 2B ( AB2
Decomposition:  

AB2( A + 2B
Combustion:
        
CH4 + O2( CO2 + HO
Single Replacement:
AB + C ( CB +A
Double Replacement:
AB + CD  ( AD + CB

Identify the types of reactions in question 3.

5. Mass, charge, and energy must be conserved. Therefore, the mass at the beginning of a reaction (reactants) must equal the ending (products).

a. If in the reaction: 
2K + Ca(NO3)2 ( 2KNO3 + Ca  
6.00 grams of K react with 110 grams of  Ca(NO3)2 and 98.5 grams are formed of KNO3, how many grams of Ca wil be produced?
FORMULAS
6. Empirical formula refers to any molecular formula in its reduced form. Molecular Formulas are some multiple of the empirical formula. To find molecular formulas: Find the mass of the empirical formula. Divide the mass given by the empirical mass. Distribute your answer through the empirical formula. 
a. Find the empirical formula of the following:

N2H4


N3O9

C4H8

P2O5
b. Find the molecular formula of a substance with a mass of 26.0 grams and an empirical formula of CH.

PERCENT COMPOSITION
7. Percent composition formula is on the last page of the reference tables. 

a. Find the percent of C in the following:

C4H8



CO2
NAMING COMPOUNDS

8. When naming, always name the positive, cation first and then the negative, anion last. The elements are named in the same order they appear on the periodic table. When compounds have more than 2 elements, it contains a polyatomic ion. Use Table E on page 2 of your reference tables. Transition Metals are in the middle group of the periodic table. Nonmetals are on the right side of the staircase. They have multiple charges or oxidation numbers and so you must show which charge you are using with roman numerals. Polyatomic ions are a group of 2 or more atoms that are bonded very strongly and act as one ion. Name the following:

CaCl2


NaF


LiOH


KNO3


CuBr2


CuBr3


Ni(OH)2

NiCl3

9. To write a formula, write the two ions separately showing their charges. Charges are on the periodic table. Then, swap the two numbers and drop the sign. Write the formula for the following:


Sodium fluoride



Cesium oxide


Strontium acetate



Aluminum phosphate


Iron(III) iodide



Manganese (VII) oxide

One	I		Five 	V


Two	II		Six 	VI


Three	III		Seven	VII


Four	IV		
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