
Dr Abeer Abdelhalim 
Taibah University 
Preparatory  year program 

 

Sections 3.3, 3.7, and 3.8 

Notes from Chapter # 3 Part 3 

 

Composition of Compounds 

Representing compounds Chemical formulas and molecular 

formulas 

Determining Chemical formula form experimental data 

 

 

  

LN
Sticky Note
These notes helps you to understand Chapter 3,  but it is not instead of the book. 
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3.7 Composition of Compounds 

Molar Mass of Compounds 

• The relative masses of molecules can be calculated from 

atomic masses 

Formula Mass = 1 molecule of H2O  

= 2(1.01 amu H) + 16.00 amu O = 18.02 amu  

• 1 mole of H2O contains 2 moles of H and 1 mole of O so 

molar mass = 1 mole H2O  

= 2(1.01 g H) + 16.00 g O = 18.02 g 

 

 

Percent Composition 

• Percentage of each element in a compound 

 by mass 

 نسبة العنصر في المركب 

• Can be determined from  

1. the formula of the compound 

2. the experimental mass analysis of the compound 
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• The percentages may not always total to 100% due to 

rounding 

 

 

Example: Find the mass percent of Cl in C2Cl4F2  

Copyright  2011 Pearson Education, Inc.

Example 3.13: Find the mass percent 

of Cl in C2Cl4F2

because the percentage is less than 100 and Cl is much 

heavier than the other atoms, the number makes sense

C2Cl4F2

% Cl by mass

Check:

Solution:

Conceptual 

Plan:

Relationships:

Given:

Find:

48Tro: Chemistry: A Molecular Approach, 2/e  

 

Example 2 :Determine the mass percent composition of  
CaCl2 (Ca = 40.08, Cl = 35.45) 
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Practice — Determine the percent 

composition of the following

50

• CaCl2

Tro: Chemistry: A Molecular Approach, 2/e  
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3.8 Representing compounds Chemical formulas and 

molecular formulas 

 

Empirical 

formula 

Molecular 

formula 

Structural formula Molecular 

Models )3D) 

 

HO 

 

H2O2 

 

H-O-O-H 

 
 

 

CH3 

 

C2H6 

 
 

 

 

CH4 

 

 

CH4 

  

 

Empirical Formula - A formula that gives the simplest whole-number ratio of 

atoms in a compound. 

 ًْ انفٕزيٍٕلا أ انصٍغّ انزً رعطً اصغس  َست انعُبصس فً انًسكت ثبنُسجّ نجعضٓب 
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3.9 Steps for Determining an Empirical 

Formula 

1. Start with the number of grams of each element, given in the problem.  

 1. اثدا ثبنٕشٌ نكم عُصس فً انًسبنّ انًعطبِ

o If percentages are given, assume that the total mass is 100 grams so that  

  غى 100َفزسض اٌ انٕشٌ انكهً عجبزِ عٍ , اذا كبٌ انًعطبِ َسجّ يئٌّٕ

 

the mass of each element = the percent given. 

 

انُسجّ انًئٌّٕ انًعطبِ نكم عُصس         = كزهّ كم عُصس   

2. Convert the mass of each element to moles using the molar mass from the periodic 

table.  

 2. َقٕو ثزحٌٕم كزهخ كم عُصس انى يٕل ٔذنك ثبلاسزعبَّ ثبنكزهّ انًٕنٍّ انًعطبح نكم عُصس ثبنجدٔل اندٔزي

 

3. Divide each mole value by the smallest number of moles calculated.  

2َقسى كم قًٍّ يٕنٍّ عهى اصغس قًٍّ يٍ انزً قد حسجذ فً َقطّ   .3 

4. Then multiply each solution by the same factor to get the lowest whole number 

multiple 

 4.  اٌ ركٌٕ عجبزِ عٍ اعداد صحٍح3ّٔيٍ ثى َحبٔل اٌ ركٌٕ كم انقٍى انزً حسجذ فً زقى 

This is the mole ratio of the elements and is represented by subscripts in the empirical 

formula.  

 ُْٔب َكٌٕ قد ٔجدَب َسجّ انعُبصس انى ثعضٓب فً انًسكت

 

Example Problem #1 

A compound was analyzed   حهم and found to contain 13.5 g Ca, 10.8 g O, and 0.675 g 

H.  What is the empirical formula of the compound? 

http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm


Dr Abeer Abdelhalim 
Taibah University 
Preparatory  year program 

Step 1 

Start with the number of grams of each element, given in the problem. 

 

 

Step 2 

Convert the mass of each element to moles using the molar mass from the periodic 

table. 

 

Step 3 

Divide each mole value by the smallest number of moles calculated.   

http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
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Step 4 

Is not needed her since i have only whole numbers  

This is the mole ratio of the elements and is represented by subscripts in the 

empirical formula. 

 

 

 

 

Example Problem #2 

A compound decomposed to 57.14% C, 6.16% H, 9.52% N, and 27.18% 

O.  Calculate the empirical formula of this compound 

Step 1  

 

If percentages are given, assume that the total mass is 100 grams so that 

the mass of each element = the percent given. 
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Step 2 

Convert the mass of each element to moles using the molar mass from the periodic 

table. 

 

 

Step 3 

Divide each mole value by the smallest number of moles calculated.   

http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/periodictable.htm
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This is the mole ratio of the elements and is represented by subscripts in the 

empirical formula. 

Step 4 

 

 multiply each solution by the same factor to get the lowest whole number 

multiple. 
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Finding molecular formula 

Once the empirical formula is found, the molecular formula for a compound can be 

determined if the molar mass of the compound is known.   

 

 

1. Simply calculate the mass of the empirical formula 

 

 empirical formula احست انكزهّ انًٕنٍّ نم . 1   

  

2. Divide the molar mass of the compound by the mass of the empirical 

formula to find the ratio between the molecular formula and the empirical 

formula.  

 

اقسى انكزهّ انًٕنٍّ نهًسكت انًطهٕة يعسفّ ال . molecular formula  2  عهى انكزهّ انًٕنٍّ نم   

  empirical formula لاٌجبد انُسجّ ثًٍُٓب

 

 

                     Molar Mass of compound 

           n = ----------------------------------------                                              

                  Mass of the empirical formula 

 

 

3. Multiply all the atoms (subscripts) by this ratio to find the molecular 

formula. 
 2قى ثضسة كم انرزاد ثبنًعبيم انري ٔجدرّ فً خطٕح . 3

 

Example Problem #1 

Calculate the molecular formula of compound has a molar mass of 294.30 g/mol 

and its empirical formula is C14H18N2O5.   
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Step 1 

 

The molar mass of C14H18N2O5  

we can find the molecular formula by finding the mass of the empirical formula  

  

 

 
 

 Step 3 

C14H18N2O5           X     1        C14H18N2O5 

 

The molecular formula is the empirical formula 

 

Example Problem #2 

 

The simplest formula for vitamin C is C3H4O3. Experimental data indicates that 

the molecular mass of vitamin C is about 180. What is the molecular formula of 

vitamin C? 

First, calculate the sum of the atomic masses for C3H4O3. Look up the atomic 

masses for the elements from the Periodic Table.  

 

 

 

 

  

Step 2 

 

 

http://chemistry.about.com/library/blperiodictable.htm
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the sum of the atomic masses for C3H4O3 is: 

 

3(12.0) + 4(1.0) + 3(16.0) = 88.0 g/mol 

 

n= 180/88 

n= 2 

molecular formula vitamin C = 2 x C3H4O3 = C6H8O6 

 

MORE EXAMPLES 

1 # Determine the empirical formula and the molecular formula for a compound 

with the following elemental composition: 
 

40.00% C, 6.72% H, 53.29% O. 

 

The molecular weight of the compound was found to be 180 g/mol. 

 

Solution: 

The first step will be to assume exactly 100 g of this substance. This means in 100 

g of this compound, 40.00 g will be due to carbon, 6.72 g will be due to hydrogen, 

and 53.29 g will be due to oxygen.   

 

Then convert each of these masses to moles, using their respective atomic 

weights 
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Step 2 
 
The smallest mole quantity is either the moles of carbon or moles of oxygen 
(3.331 mol) 

 

 
Step 3 

 

The ratio of C:H:O has been found to be 1:2:1, thus the empirical formula is: CH2O. 
 

 

Step 4 

 

Calculate the molecular formula 

 
 

The molecular formula is a multiple of 6 times the empirical formula: 

 
 

C(1 x 6) H(2 x 6) O(1 x 6) which becomes C6H12O6 

 

 

 
 




