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Gram Formula 

Mass	

Video Lesson 10.1 

Objectives	

• Describe how to calculate formula mass and gram 
formula mass 

• Distinguish between the atomic mass of an element 
and its molar mass. 

Stoichiometry	

• The study of the quantitative relationships in
chemical reactions.

Quick Review	

• What are the units we use for the mass of
atoms
oANS: Atomic mass units (amu) or (u)

• What is the mass of one atom of oxygen?
o ANS: 15.9994 amu or u

Gram Formula Mass	

• Formula mass
o The mass of an atom, molecule or compound in

ATOMIC MASS UNITS (amu) or (u)
o EX. Formula mass of a hydrogen atom is 1.00794

amu

• Gram Formula Mass
o The mass of one MOLE of an atom, molecule or

compound in GRAMS (g/mol)
o EX. GFM of hydrogen is 1.00794 g/mol

Example 1: Calculating 

Formula Mass	
What is the formula mass of K2CO3? 

K = 39.1  x  2 =  78.2  
C = 12.0  x  1 =   12.0 
O = 16.0  x 3 =    48.0 

138.2 amu 
+	
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Example 2: Calculating 

Gram Formula Mass	

What is the formula mass of K2CO3? 

K = 39.1  x  2 =  78.2  
C = 12.0  x  1 =   12.0 
O = 16.0  x 3 =    48.0 

138.2 g/mol 
+	

Example 3: Calculating 

Gram Formula Mass	

What is the gram formula mass of NH3? 

N = 1 x 14.0  =  14.0 
H = 3 x   1.0    =   3.0

 17.0 g/mol 
+	

Example 4: Calculating 

Gram Formula Mass	

• What is the gram formula mass of Mg(OH)2

Mg = 1 x 24.3   =  24.3 
O    =  2 x 16.0 =  ��.0  
H    = 2 x 1.0     =    �.0 
+ śŞ.3 g/mol
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Percent 
Composition 

Chemistry 200 
Video Lesson 10.2 

    

Objective:	

How do we determine the difference 
between a Hydrate and Anhydrous?	

How do we calculate the percent 
composition by mass for a hydrate or 
anhydrous using the percent composition 
formula?	

 	
 	

 	
 	

Hydrate -	

Anhydrous -	

H2O molecule(s) a<ached to an ionic crystal.  	

We calculate the gram formula mass as a 	

separate unit.	

ex:  CaSO4•2H2O

ionic substances without  H2O	

  

Percent Composition	

Imagine a big bucket w/ 100 pieces of fruit in it.  If the 	
bucket has 25 apples, 30 oranges, 20 pears & 25 bananas, 	
what percentage of the bucket consists of pears?	

20 pears   	
100 pieces	

X 100	= 20%	

  
  

Percent Composition can also be applied to the masses 	
	of elements in a compound using the following 	
	formula:	

% composition by mass  =       mass of part  x 100	
	mass of whole	

ex: What % of oxygen is in KClO3? 	
GFM àK  1 atom   1 x 39.1 g/mol =  39.1	

	  Cl  1 atom  1 x 35.5 g/mol =  35.5	
	  O  3 atoms 3 x 16.0 g/mol =  48.0	

  122.6 g/mol	

% Oxygen = 	48.0	
122.6	

X 100 =	39.2% 

 	What is the % of water in Na2Cr2O7•10H2O	

       23.0 g/mole x 2 atoms -->    46.0g/mol	
       52.0 g/mole x 2 atoms -->   104.0g/mol	
      16.0 g/mole x 7 atoms -->   112.0g/mol	

        18.0 g/mole x 10 atoms à 180.0g/mol	
442.0 g/mol	

Na =	
Cr = 	
O  =	

180.0g/mol	
442.0 g/mol% of H2O =	 x 100 =	

H2O =	

40.7 % H2O	
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The Mole	
Video Lesson 10.3 

Objectives	
• Define Avogadro’s number as it relates to a mole of 

a substance. 
• Describe how the mass of a mole of a compound is

calculated. 

• A mole is a chemistry unit of measure

12 bagels or 1 dozen 

6.02 x 1023 atoms of C or 1 mole 

How many moles are in 39.0 grams of LiF? 

 Li = 1 x 7.0  = 7.0 
 F = 1 x 19.0  = 19.0 

  26.0 g/mol 
: Solve for Moles 

Moles  =    39.0 g 
       26.0 g/mol 

Moles =  1.50 mol  
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What is the mass of 4.50 moles of KOH? 

K = 1 x 39.1  = 39.1	
O = 1 x 16.0 = 16.0	
H  = 1 x 1.0  =   1.0	

	 	 	56.1 g/ mol	
+	

4.50 mol  =      g	
          56.1 g/mol	

g = 252.5g 	
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Mole to Mole 
Ratios 

	
Chemistry 200 

Video Lesson 10.4 

 	
    

Objective:	
How do we determine a new mole ratio in 
a reaction when the molar amount of a 
reactant or product is changed?	

 	
20 Cookies =	

1cup-flour, 4 eggs, 2 tsp-salt, 3oz-bu>er, 12oz-choc chips	

10 Cookies =	
.5 cup-flour, 2 eggs, 1 tsp-salt, 1.5oz-bu>er, 6oz-choc chips	

30 Cookies =	

1.5cup-flour, 6 eggs, 3 tsp-salt, 4.5oz-bu>er, 18oz-choc chips	

 	
  

Mole to Mole ratios	

In problems involving chemical reactions, the relative 
amounts of reactants & products are represented by 
the coefficients.  Coefficients represent both the basic 
unit & mole ratios in balanced equations.  The ratio is 
like a recipe for the reaction.  The ratio tells how 
many moles of each species are necessary for the 
balanced reaction	

 	
  

We can use the Mole Ratios btwn elements & molecules in a	
chemical equation to make predictions about how they will	
react in nature by applying the following procedure:	
	
**Ratios must be moles to moles, 	

	 	NOT grams to grams or grams to moles**	

1. Put boxes around the 2 substances that are referred to 	
	in the question	

2. Set up a proportion using the mole ratios of the 2	
	substances:	

a. Place the numbers in the chemical equation on the bo>om	
	part of the ratio	

b. Place the numbers in the word problem
      on the top of the ratio	

 	
  

   Combustion of butane	
	2 C4H10(g)  +  13 O2(g)  -->   8 CO2(g)   +    10 H2O(g)	

	
3.55 moles of C4H10 will yield how many moles of CO2?	

3.55 moles C4H10	
2 moles C4H10	

=	x moles CO2	
8 moles CO2	

Solve for x -->	cross multiply	

2(x) = 8(3.55)	 x =   28.4  	
	2	

x = 14.2 moles of CO2	
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4Al  +  3O2  -->  2Al2O3	

What information do we know about the above equation?	

Qualitative	

Quantitative	-  4 moles of Aluminum,  3 moles of Oxygen 	
	& 2 moles of Aluminum Oxide	

- Aluminum, Oxygen & Aluminum Oxide	
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Empirical & 
Molecular 
Formulas	

Chemistry 200 
Video Lesson 10.5 

 	
    

Objective:	

How do we determine the molecular 
formula for a substance if given the 
empirical formula and gram formula mass?	

 	
  

Empirical & Molecular Formulas	
 	
Empirical Formula – The lowest whole number 
ratio of atoms in a compound.  For example, C6H6 
would have an empirical formula of CH.   C6H12O6 
would have an empirical formula of CH2O.  An 
empirical formula can also be the same as the 
molecular formula, as in the case of H2O.	
 	

 	
  

Molecular Formula – A molecular formula represents 
the true formula of a substance.  Unlike ionic formulas 
that need to be simplified, a molecular compound like 
dinitrogen tetroxide (N2O4) would not be simplified 
because that is the molecular formula. 	
 	
Other examples would include N2O, CO2, C3H6, etc.  If 
we were to represent these examples as empirical 
formulas, C3H6 could be simplified while 	
the others are already empirical formulas.	
 	

 	
  

Determining an empirical formula from a 
molecular formula 

	
To convert a molecular formula into an empirical 
formula:	
• Find the largest common multiple of all the

subscripts in a formula
	

• Divide each subscript by that common multiple to
create an empirical formula.	

C6H9O3	
3 	 = C2H3O

C6H14	
 	ȱȱȱȱȱȱȱȱȱ= CřH7Ř

 	
Determining a molecular formula from an 

empirical formula 	
	
• Converting an empirical formula into a molecular

formula is a liUle trickier since we do not know the
common multiple.
	

• Consider the empirical formula CH2.  This
empirical formula can yield many
molecular formulas including CH2,
C2H4, C3H6, C4H8 etc.
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1. Determine the molecular mass of the empirical
formula.

2. Divide the molecular mass (GFM) of the molecular
formula by the molecular mass of the empirical
formula.  This represents the common multiple.

3. Multiply each subscript in the
empirical formula by this
common multiple to obtain
the molecular formula.

To convert an empirical formula into a 
molecular formula, use the following steps: 	

  

Determine the molecular formula of a substance that 	
has a molecular mass of 84.0 g/mole & an empirical 	
formula of CH2	

Molecular mass of CH2 (empirical formula)	
C --> 1 atom x 12.0 g/mole = 12.0 g/mole	
H --> 2 atoms x 1.0 g/mole =   2.0 g/mole	

14.0 g/mole	

Molecular mass of molecular formula	
Molecular mass of empirical formula	

 84.0 g/mole 
 14.0 g/mole	

= 6	

Molecular formula =	 C6H12CH2 x 6 =	
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Sketch Notes 
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Practice	Packet:	Chemical	Calculations	

http://drshanzerchemistry.weebly.com	

Video	10.1:	Gram	Formula	Mass	

Chemical Formula Gram Formula Mass 

1. MgBr2

2. KCl

3. FeCl2

4. CrF2

5. Al2S3

6. PbO

7. TiI4

8. Mg3P2

9. SnCl2

10. HgCl2

11. H2SO4
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Practice	Packet:	Chemical	Calculations	

http://drshanzerchemistry.weebly.com	

Video	10.2:	Percent	Composition	
Complete	the	following	calculations.		Show	all	work	and	units.		Round	GFM	to	nearest	tenth.	

1. What	is	the	percent	by	mass	of	magnesium	in	Mg3(PO4)2?

2. What	percentage	of	Na2SO4	is	oxygen	by	mass?

3. What	is	the	percent	of	nitrogen	by	mass	in	ammonium	nitrate?

4. What	is	the	percent	by	mass	of	water	in	Al(ClO3)3�6H2O?

5. Calculate	the	%	of	hydrogen	in	nitroglycerine	{C3H5N3O9}.

6. What	percentage	of	CaSO4�2H2O	is	water	by	mass?

7. Calculate	the	percent	composition	of	oxygen	in	glycerol	{C3H5(OH)3}.
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Practice Packet: Chemical Calculations 

8. Calculate the percent aluminum in aluminum oxide.

9. Calculate the percent of phosphorus in sodium phosphate?

10. Calculate the percent by mass of water in CuNO3�5H2O?

http://drshanzerchemistry.weebly.com(
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Chapter	10:	Chemical	Calculations	

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. H2SO4

6. Al2(SO3)3

7. Fe2O3

8. Ca(OH)2

9. NH3

10. H2O2

11. NaHCO3

12. C6H12O6

13. MgO

14. 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
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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

http://drshanzerchemistry.weebly.com(
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Practice Packet: Chemical Calculations 

http://drshanzerchemistry.weebly.com 

Video 10.4: Mole to Mole Ratios 
Determine the molar amount using mole to mole ratios for the following reactions 

1. Given the reaction:  4NH3  +  5O2  à   4NO   +   6H2O
What is the maximum number of moles of H2O that can be produced when 2.0 moles of NH3 
are completely reacted? 

2. Given the reaction:   2KClO3   à    2KCl   +    3O2 
What is the total number of moles of potassium chlorate needed to produce 6.0 moles of 
O2? 

3. Given the reaction:   2C2H2    +    5O2   à    4 CO2     +     2H2O 
How many moles of oxygen are required to react completely with 1.0 moles of C2H2? 

How many moles of carbon dioxide are produced when 0.5 moles of Fe2O3  are
completely reacted? 

4. Given the reaction:     Fe2O3   +   3CO    à     2Fe    +     3CO2

Convert your answer to grams of CO2 

102



Practice Packet: Chemical Calculations 

http://drshanzerchemistry.weebly.com 

5. Given the reaction:  3MgCl2  +  2Al  à  3Mg  +  2AlCl3
How many moles of aluminum chloride are produced when 8 moles of magnesium
chloride are completely reacted with aluminum?

6. Consider the combustion of methane.  How many moles of carbon dioxide are obtained
when 20 moles of methane are completely burned.

7. Given the reaction: 2H2  + O2 à  2H2O 
How many moles of H2O can be produced if 20 moles of hydrogen completely react 
with oxygen?  
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Law	of	Conservation	of	Mass	Worksheet		
Since there is a conservation of mass in all balanced chemical reactions, these problems are also quite easy. 
Consider the following balanced chemical reaction  CaCO3 à  CaO + CO2.   In this reaction the mass of 
CaCO3 must equal the combined mass of CaO and CO2.  If you know the mass of the reactants you 
automatically know the mass of the products and vice-versa. 

Using the reaction above, determine the mass of CaO produced if 200 grams of CaCO3 decomposed and 
produced 88 grams of CO2. 

CaCO3 à CaO + CO2 
200g =   Xg   +  88g    à  200g – 88g = 112g  CaO produced 

Complete the following problems 

1) Hydrogen	and	oxygen	react	chemically	to	form	water.	How	much	water	would	form	if	14.8	grams
of	hydrogen	reacted	with	34.8	grams	of	oxygen?	(H2	+	O2	à	H2O)

2) When	ammonium	nitrate	(NH4NO3)	explodes,	the	products	are	nitrogen,	oxygen,	and	water.	When
40	grams	of	ammonium	nitrate	explode,	14	grams	of	nitrogen	and	8	grams	of	oxygen	form.	How
many	grams	of	water	form?	(NH4NO3	à	N2	+	O2	+	H2O)

3) 40	g	of	calcium	reacts	with	71	g	of	chlorine	to	produce	_____	g	of	calcium	chloride.

4) _____	g	of	potassium	reacts	with	16	g	of	oxygen	to	produce	94	g	of	potassium	oxide.

5) 14	g	of	lithium	reaction	with	_____	g	sulfur	to	produce	46	g	of	lithium	sulfide.

6) 24	g	of	magnesium	reacts	with	38	g	of	fluorine	to	produce	_____	g	magnesium	fluoride.

7) 65.5	g	copper	reacts	with	_____	g	oxygen	to	produce	81	g	copper	(I)	oxide.

8) 88	g	of	strontium	reacts	with	160	g	bromine	to	produce	_____	g	strontium	bromide.

9) 46	g	of	sodium	reacts	with	_____	g	chlorine	to	produce	117	g	sodium	chloride.

10) ____	g	iron	reacts	with	71	g	chlorine	to	produce	129	g	of	iron	(II)	chloride.

11) 137	g	of	barium	reacts	with	______	g	iodine	to	produce	391	g	barium	iodide.

12) _____	g	hydrogen	reacts	with	32	g	of	oxygen	to	produce	34	g	of	hydrogen	peroxide.

13) Why	do	we	balance	chemical	reactions?
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Practice	Packet:	Chemical	Calculations	

http://drshanzerchemistry.weebly.com	

Practice:	
1. Given	the	balanced	equation	representing	a	reaction:

CaO(s)	+		CO2(g)	à	CaCO3	(s)	+		heat	

What	is	the	total	mass	of	CaO	that	reacts	with	75	grams	of	CO2	(g)	to	produce	200.	
Grams	of	CaCO3(s)?	

2. Given	the	balanced	equation	representing	a	reaction:

2H2		+		O2		à		2H2O

What	is	the	total	mass	of	water	formed	when	4	grams	of	hydrogen	reacts	completely	
with	32	grams	of	oxygen?	

Video	10.5:	Empirical	and	Molecular	Formulas	

Determining	an	empirical	formula	from	a	molecular	formula			
To	convert	a	molecular	formula	into	an	empirical	formula,	we	need	to	find	the	largest	
common	multiple	of	all	the	subscripts	in	a	formula.		Then	simply	divide	each	subscript	by	
that	common	multiple	to	create	an	empirical	formula.	

Molecular	Formula	 Largest	Common	
Multiple	

Empirical	Formula	

C6H9O3 														3	 C2H3O	

C6H14

C2H4O2

H2O2

C12H22

C12H24

N2O3

C3H6	
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Practice	Packet:	Chemical	Calculations	

http://drshanzerchemistry.weebly.com	

Determining	a	molecular	formula	from	an	empirical	formula	

1. Determine	the	molecular	mass	of	the	empirical	formula.
2. Divide	the	molecular	mass	of	the	molecular	formula	by	the	molecular	mass	of	the

empirical	formula.		This	represents	the	common	multiple.
3. Multiply	each	subscript	in	the	empirical	formula	by	this	common	multiple	to	obtain	the

molecular	formula.

Practice	
1. A	substance	w/	a	molecular	mass	of	172.0	g/mole	is	determined	to	have	an	empirical

formula	of	C3H7.		Determine	the	molecular	formula	of	this	substance.

2. Determine	the	molecular	formula	of	a	substance	w/	an	empirical	formula	of	C2H3S2	and
a	molecular	mass	of	456.0	g/mole.

3. Determine	the	molecular	formula	of	a	substance	w/	an	empirical	formula	of	C2H4N
and	a	molecular	mass	of	294.0	g/mole.	

4. Determine	the	molecular	formula	of	a	compound	with	an	empirical	formula	of	NH2	and
a	molecular	mass	of	32.0	g/mole.

5. An organic	gas	has	the	empirical	formula	CH3	and	a	molecular	mass	of	165.0	g/
mole. Determine	the	molecular	formula.
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Practice	Packet:	Chemical	Calculations	

http://drshanzerchemistry.weebly.com	

6. Vitamin	C	has	an	empirical	formula	of	C3H4O3	and	a	molecular	mass	of	264.0	g/mole.
Determine	the	molecular	formula.

7. Ibuprofen,	a	common	headache	remedy,	has	an	empirical	formula	of	C7H9O	and	a	molar
mass	of	545.0	g/mole.		Determine	the	molecular	formula.

8. Oxalic	acid	has	the	empirical	formula	HCO2	and	a	molar	mass	of	90.0	g/mole.
Determine	the	molecular	formula.
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HPSLULFDO�

�� *LYHQ�WZR�IRUPXODV�UHSUHVHQWLQJ�WKH�VDPH
FRPSRXQG�

)RUPXOD�$�&+�

)RUPXOD�%�&�+�

:KLFK�VWDWHPHQW�GHVFULEHV�WKHVH�IRUPXODV"

�� &+� �� &�+� �� &�+ �� &�+�

�� :KDW�LV�WKH�HPSLULFDO�IRUPXOD�RI�D�FRPSRXQG�WKDW
KDV�D�FDUERQ�WR�K\GURJHQ�UDWLR�RI���WR��"

�� &��+���DQG�&+��&+�

�� &��+���DQG�&�+��

�� 3�2����DQG�3�2�

�� 62���DQG�62�

�� :KLFK�SDLU�FRQVLVWV�RI�D�PROHFXODU�IRUPXOD�DQG�LWV
FRUUHVSRQGLQJ�HPSLULFDO�IRUPXOD"

�� &�+��2�

�� &�+�2�

�� &�+�2
�� &�+�

�� :KLFK�IRUPXOD�LV�ERWK�D�PROHFXODU�DQG�DQ�HPSLULFDO
IRUPXOD"

�� ����J�PRO
�� ����J�PRO

�� ����J�PRO
�� ����J�PRO

�� :KDW�LV�WKH�JUDP�IRUPXOD�PDVV�RI��1+���32�"

�� ���J �� ���J �� ���J �� ���J

�� $�����PROH�VDPSOH�RI�NU\SWRQ�JDV�KDV�D�PDVV�RI

�� RQH�PROH�RI�+�2
�� RQH�PROHFXOH�RI�+�2
�� WZR�PROHV�RI�+�2
�� WZR�PROHFXOHV�RI�+�2

�� 7KH�JUDP�IRUPXOD�PDVV�RI�+�2�LV�GHILQHG�DV�WKH
PDVV�RI

�� ���J �� ���J �� ����J �� ����J

�� :KDW�LV�WKH�JUDP�IRUPXOD�PDVV�RI�/L�62�"

�� �� �� � �� � �� �

��� :KDW�LV�WKH�WRWDO�QXPEHU�RI�R[\JHQ�DWRPV�LQ�WKH
IRUPXOD�0J62������+�2"�>7KH���UHSUHVHQWV�VHYHQ
XQLWV�RI�+�2�DWWDFKHG�WR�RQH�XQLW�RI�0J62���@

�� ����J �� ����J �� ���J �� ����J

��� 7KH�JUDP�IRUPXOD�PDVV�RI�D�FRPSRXQG�LV���
JUDPV��7KH�PDVV�RI�����PROH�RI�WKLV�FRPSRXQG�LV

�� ���J�1D
�� ���J�&

�� ���J�.U
�� ���J�.

��� :KLFK�VDPSOH�FRQWDLQV�D�PROH�RI�� DWRPV"

�� &+�2
�� &�+�2�

�� &�+�2�

�� &�+�2�

��� $�FRPSRXQG�KDV�D�PRODU�PDVV�RI�����JUDPV�SHU
PROH�DQG�WKH�HPSLULFDO�IRUPXOD�&+�2��:KDW�LV�WKH
PROHFXODU�IRUPXOD�RI�WKLV�FRPSRXQG"

�� &+� �� &�+� �� &�+� �� &�+�

��� $�VXEVWDQFH�KDV�DQ�HPSLULFDO�IRUPXOD�RI�&+��DQG�D
PRODU�PDVV�RI����JUDPV�SHU�PROH��7KH�PROHFXODU
IRUPXOD�IRU�WKLV�FRPSRXQG�LV

�� WKH�GHQVLW\�RI�WKH�FRPSRXQG
�� WKH�KHDW�RI�IXVLRQ�RI�WKH�FRPSRXQG
�� WKH�PHOWLQJ�SRLQW�RI�HDFK�HOHPHQW�LQ�WKH

FRPSRXQG
�� WKH�SHUFHQW�FRPSRVLWLRQ�E\�PDVV�RI�HDFK

HOHPHQW�LQ�WKH�FRPSRXQG

��� :KLFK�TXDQWLW\�FDQ�EH�FDOFXODWHG�IRU�D�VROLG
FRPSRXQG��JLYHQ�RQO\�WKH�IRUPXOD�RI�WKH
FRPSRXQG�DQG�WKH�3HULRGLF�7DEOH�RI�WKH�(OHPHQWV"

�� 6U&O� �� 6U,� �� 6U2 �� 6U6

��� :KLFK�FRPSRXQG�KDV�WKH�KLJKHVW�SUHFHQW
FRPSRVLWLRQ�E\�PDVV�RI�VWURQWLXP"

�� ��� �� ��� �� ��� �� ���

��� :KDW�LV�WKH�SHUFHQW�FRPSRVLWLRQ�E\�PDVV�RI�VXOIXU
LQ�WKH�FRPSRXQG�0J62����JUDP�IRUPXOD�PDVV� 
�����JUDPV�SHU�PROH�"

�� �����
�� �����

�� �����
�� �����

��� :KDW�LV�WKH�SHUFHQW�FRPSRVLWLRQ�E\�PDVV�RI
QLWURJHQ�LQ�1+�12���JUDP�IRUPXOD�PDVV� �����
JUDPV�PROH�"

�� DEVRUEHG
�� FRQVHUYHG

�� IRUPHG
�� UHOHDVHG

��� 'XULQJ�DOO�FKHPLFDO�UHDFWLRQV��PDVV��HQHUJ\��DQG
FKDUJH�DUH
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�� WKH�PDVV�UDWLRV�RI�WKH�VXEVWDQFHV�LQ�WKH
UHDFWLRQ

�� WKH�PROH�UDWLRV�RI�WKH�VXEVWDQFHV�LQ�WKH
UHDFWLRQ

�� WKH�WRWDO�QXPEHU�RI�HOHFWURQV�LQ�WKH�UHDFWLRQ
�� WKH�WRWDO�QXPEHU�RI�HOHPHQWV�LQ�WKH�UHDFWLRQ

��� 7KH�FRHIILFLHQWV�LQ�D�EDODQFHG�FKHPLFDO�HTXDWLRQ
UHSUHVHQW

�� ���PRO
�� ����PRO

�� ���PRO
�� ����PRO

��� *LYHQ�WKH�EDODQFHG�HTXDWLRQ�UHSUHVHQWLQJ�D
UHDFWLRQ�

�1+�����2�� ��12����+�2
:KDW�LV�WKH�PLQLPXP�QXPEHU�RI�PROHV�RI�2��WKDW
DUH�QHHGHG�WR�FRPSOHWHO\�UHDFW�ZLWK����PROHV�RI
1+�"

�� ��� �� ��� �� ��� �� ���

��� *LYHQ�WKH�EDODQFHG�HTXDWLRQ�UHSUHVHQWLQJ�D
UHDFWLRQ�

7KH�PROH�UDWLR�RI� �WR� �LV

�� ����PRO
�� ����PRO

�� ����PRO
�� ����PRO

��� *LYHQ�WKH�EDODQFHG�HTXDWLRQ�UHSUHVHQWLQJ�D
UHDFWLRQ�
&�+��J����2��J�� ��&2��J�����+�2�J�

:KDW�LV�WKH�WRWDO�QXPEHU�RI�PROHV�RI�2��J��UHTXLUHG
IRU�WKH�FRPSOHWH�FRPEXVWLRQ�RI�����PROHV�RI�&�+�

�J�"

�� ���J �� ���J �� ����J �� ����J

��� *LYHQ�WKH�EDODQFHG�HTXDWLRQ�UHSUHVHQWLQJ�D
UHDFWLRQ�

&D2�V����&2��J�� �&D&2��V����KHDW
:KDW�LV�WKH�WRWDO�PDVV�RI�&D2�V��WKDW�UHDFWV
FRPSOHWHO\�ZLWK����JUDPV�RI�&2��J��WR�SURGXFH
�����JUDPV�RI�&D&2��V�"

�� ���J �� ���J �� ���J �� ���J

��� *LYHQ�WKH�EDODQFHG�HTXDWLRQ�UHSUHVHQWLQJ�D
UHDFWLRQ�
�+����2�� �+�2

:KDW�LV�WKH�WRWDO�PDVV�RI�ZDWHU�IRUPHG�ZKHQ��
JUDPV�RI�K\GURJHQ�UHDFWV�FRPSOHWHO\�ZLWK���
JUDPV�RI�R[\JHQ"

�� �� �� �� �� �� �� ��

��� *LYHQ�WKH�UHDFWLRQ��

��+����2��o����+�2�

7KH�WRWDO�QXPEHU�RI�JUDPV�RI�2��QHHGHG�WR�SURGXFH
���JUDPV�RI�ZDWHU�LV
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��� %DVH�\RXU�DQVZHU�WR�WKH�IROORZLQJ�TXHVWLRQ�RQ�
WKH�LQIRUPDWLRQ�EHORZ�DQG�RQ�\RXU�NQRZOHGJH�RI�FKHPLVWU\�

�����0DQ\�EUHDGV�DUH�PDGH�E\�DGGLQJ�\HDVW�WR�GRXJK��FDXVLQJ�WKH�GRXJK�WR�ULVH��<HDVW�LV�D�W\SH�RI
PLFURRUJDQLVP�WKDW�SURGXFHV�WKH�FDWDO\VW�]\PDVH��ZKLFK�FRQYHUWV�JOXFRVH�� ��WR�HWKDQRO
DQG�FDUERQ�GLR[LGH�JDV��7KH�EDODQFHG�HTXDWLRQ�IRU�WKLV�UHDFWLRQ�LV�VKRZQ�EHORZ�

'HWHUPLQH�WKH�WRWDO�PDVV�RI�HWKDQRO�SURGXFHG�ZKHQ������JUDPV�RI�JOXFRVH�UHDFWV�FRPSOHWHO\�WR�IRUP�HWKDQRO
DQG�����JUDPV�RI�FDUERQ�GLR[LGH�

��� %DVH�\RXU�DQVZHU�WR�WKH�IROORZLQJ�TXHVWLRQ�RQ�WKH�LQIRUPDWLRQ�EHORZ�

�����-RKQ�'DOWRQ��DQ�HDUO\�VFLHQWLVW��VNHWFKHG�WKH�VWUXFWXUH�RI�FRPSRXQGV�XVLQJ�KLV�RZQ�V\PEROV�IRU
WKH�HOHPHQWV�NQRZQ�DW�WKH�WLPH��'DOWRQ
V�V\PEROV�IRU�IRXU�HOHPHQWV�DQG�KLV�GUDZLQJ�RI�SRWDVVLXP
DOXPLQXP�VXOIDWH�DUH�UHSUHVHQWHG�E\�WKH�GLDJUDP�EHORZ�

�����7RGD\��LW�LV�NQRZQ�WKDW�WKH�FKHPLFDO�IRUPXOD�IRU�SRWDVVLXP�DOXPLQXP�VXOIDWH�LV�
��,W�LV�D�K\GUDWHG�FRPSRXQG�EHFDXVH�ZDWHU�PROHFXOHV�DUH�LQFOXGHG�ZLWKLQ

LWV�FU\VWDO�VWUXFWXUH��7KHUH�DUH����PROHV�RI�+�2�IRU�HYHU\���PROH�RI� ��7KH�FRPSRXQG
FRQWDLQV�WZR�GLIIHUHQW�SRVLWLYH�LRQV��7KH�JUDP�IRUPXOD�PDVV�RI� �LV����
JUDPV�SHU�PROH�

6KRZ�D�QXPHULFDO�VHWXS�IRU�FDOFXODWLQJ�WKH�SHUFHQW�FRPSRVLWLRQ�E\�PDVV�RI�ZDWHU�LQ�
�

��� %DVH�\RXU�DQVZHU�WR�WKH�IROORZLQJ�TXHVWLRQ�RQ�WKH�LQIRUPDWLRQ�EHORZ��

����������9LWDPLQ�&��DOVR�NQRZQ�DV�DVFRUELF�DFLG��LV�ZDWHU�VROXEOH�DQG�FDQQRW�EH�SURGXFHG
E\�WKH�KXPDQ�ERG\��(DFK�GD\��D�SHUVRQ
V�GLHW�VKRXOG�LQFOXGH�D�VRXUFH�RI�YLWDPLQ�&��VXFK
DV�RUDQJH�MXLFH��$VFRUELF�DFLG�KDV�D�PROHFXODU�IRUPXOD�RI�&�+�2��DQG�D�JUDP�IRUPXOD
PDVV�RI�����JUDPV�SHU�PROH�

6KRZ�D�QXPHULFDO�VHWXS�IRU�FDOFXODWLQJ�WKH�SHUFHQW�FRPSRVLWLRQ�E\�PDVV�RI�R[\JHQ�LQ�DVFRUELF�DFLG�
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%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV����DQG����RQ�WKH
LQIRUPDWLRQ�EHORZ�

+\GURJHQ�SHUR[LGH��+�2���LV�D�ZDWHU�VROXEOH�FRPSRXQG�
7KH�FRQFHQWUDWLRQ�RI�DQ�DTXHRXV�K\GURJHQ�SHUR[LGH
VROXWLRQ�WKDW�LV����E\�PDVV�+�2� �LV�XVHG�DV�DQ�DQWLVHSWLF�
:KHQ�WKH�VROXWLRQ�LV�SRXUHG�RQ�D�VPDOO�FXW�LQ�WKH�VNLQ��+�

2��UHDFWV�DFFRUGLQJ�WR�WKH�EDODQFHG�HTXDWLRQ�EHORZ�

���������������������+�2��o��+�2��2�

��� 'HWHUPLQH�WKH�JUDP�IRUPXOD�PDVV�RI�+�2��

��� &DOFXODWH�WKH�WRWDO�PDVV�RI�+�2��LQ������JUDPV�RI
DQ�DTXHRXV�+�2��VROXWLRQ�WKDW�LV�XVHG�DV�DQ
DQWLVHSWLF��<RXU�UHVSRQVH�PXVW�LQFOXGH�ERWK�D
QXPHULFDO�VHWXS�DQG�WKH�FDOFXODWHG�UHVXOW�

��� %DVH�\RXU�DQVZHU�WR�WKH�IROORZLQJ�TXHVWLRQ�RQ�
WKH�LQIRUPDWLRQ�EHORZ�

7KH�6ROYD\�SURFHVV�LV�D�PXOWLVWHS�LQGXVWULDO�SURFHVV�XVHG�WR�SURGXFH�ZDVKLQJ�VRGD��1D�&2��V���,Q�WKH
ODVW�VWHS�RI�WKH�6ROYD\�SURFHVV��1D+&2��V��LV�KHDWHG�WR�����&��SURGXFLQJ�ZDVKLQJ�VRGD��ZDWHU��DQG
FDUERQ�GLR[LGH��7KLV�UHDFWLRQ�LV�UHSUHVHQWHG�E\�WKH�EDODQFHG�HTXDWLRQ�EHORZ�

�1D+&2��V����KHDW� �1D�&2��V����+�2�J����&2��J�
'HWHUPLQH�WKH�WRWDO�PDVV�RI�ZDVKLQJ�VRGD�SURGXFHG�LI�������NLORJUDPV�RI�1D+&2��UHDFWV
FRPSOHWHO\�WR�SURGXFH������NLORJUDPV�RI�+�2�DQG������NLORJUDPV�RI�&2��
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Practice	Packet:	Chemical	Calculations	

http://drshanzerchemistry.weebly.com	

Free	Response	Review	
1. Consider	the	reaction	below	that	represents	the	combustion	of	benzene,	CʹH6

2	C2H6		+			15	O2		à		12	CO2				+		6H2O	

a. How	many	moles	of	benzene	are	in	22.3	gram	sample	of	benzene?

b. What	is	the	mass	of	a	1.79	mole	sample	of	O2?

c. A	4.4	mole	sample	of	O2	will	react	to	produce	how	many	moles	of	CO2?

d. How	many	moles	of	benzene	are	needed	to	react	completely	with	3.47	moles	of	O2?

2. Putrescine,	is	a	compound	produced	in	decaying	animals	and	creates	the	characteristic
odor	associated	with	rotten	meat.	The	empirical	formula	for	putrescine	is	C2H6N.
a. If	putrescine	has	a	molecular	mass	of	88.0	g/mol,	determine	the	molecular	formula

of	putrescine.

b. How	many	moles	of	putrescine	are	in	a	37.5	gram	sample	of	putrescine?

c. What	is	the	percent	of	nitrogen	in	putrescine?

3. Answer	the	following	questions	about	the	following	hydrated	salt:

a. Calculate	the	gram	formula	mass	of	CaSO3	•	4H2O

b. Determine	the	moles	of	CaSO3	•	4H2O	in	a	15.6	gram	sample.

c. Calculate	the	percent	of	water	in	CaSO3	•	4H2O

4. In	an	experiment,	4.56	grams	of	sodium	completely	reacts	with	sulfur,	producing	7.89
grams	of	sodium	sulfide.	Determine	the	total	mass	of	sulfur	consumed.
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