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WORKBOOK 37: STATES OF MATTER 

STATE CONTENT STANDARDS 

 Workbook 37 is the first workbook for Unit 4 

 Unit 4 introduces students to standards 4, 6, and 7. This correlates to chapters 13, 14, and 15 in our 

textbook  

 Prior to students being introduced to standard set 4, students review the states of matter and are 

introduced to forces influencing the states of matter (intermolecular forces). 

MAJOR CONCEPTS 

 Students know the three major states of matter 

 Students learn about dipole-dipole attraction, hydrogen bonding, and London dispersion forces 

 Students understand the effect of forces on the properties of liquids 

 

VOCABULARY 

Using the textbook and other sources, define each vocabulary word in your own words. 

Provide a sketch or drawing of the idea.  

 

Word Definition Sketch or Drawing 

Gases 

 

 

 

 

  

http://www.thechembook.com/wiki/index.php/The_California_State_Chemistry_Standards
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Word Definition Sketch or Drawing 

Hydrogen bonds 

 

 

 

 

  

Intermolecular 

forces 

 

 

 

 

  

Liquids 

 

 

 

 

 

  

London forces 
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Word Definition Sketch or Drawing 

Solids 

 

 

 

 

  

Vapor 

 

 

 

 

  

 

READING 

Chapter 2.3, 14.1 

Part I: Important Facts (List seven important facts found during the reading) 

Section 2.3 

1. _______________________________________________________________ 

2. _______________________________________________________________ 

3. _______________________________________________________________ 

4. _______________________________________________________________ 

5. _______________________________________________________________ 

6. _______________________________________________________________ 

7. _______________________________________________________________ 
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Section 14.1 

1. _______________________________________________________________ 

2. _______________________________________________________________ 

3. _______________________________________________________________ 

4. _______________________________________________________________ 

5. _______________________________________________________________ 

6. _______________________________________________________________ 

7. _______________________________________________________________ 

Part II: Summaries 

Using one paragraph per section, summarize the two sections you just read.  

Section 2.3 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 

Section 14.1 

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________ 
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READING GUIDE 

Complete Reading Guide 37 

Section 2.3 

1. What is the title of section 2.3? 

2. What are the three states of matter? 

3. The three states of matter have ____________ properties. 

4. A ____________ is rigid and has ____________ shape and ________________. 

5. A ____________ has definite ____________ and takes ____________ of its 

container. 

6. A ______________ has no _________ ____________ or _____________. 

7. Draw a picture of a solid, liquid, and gas. Properly label your drawings (10 points). 

Solid Liquid Gas 
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Section 14.1 

1. What is the title of section 14.1? 

 

2. Most substances consisting of small molecules are gases at normal ___________ and 

____________. 

 

3. Forces that occur between molecules are called _____________ ______. 

 

4. Intermolecular forces exist _________ molecules.  

 

5. ___________ _________ exist when molecules with dipole moments attract each other by lining 

up so that the positive and negative ends are close to each other. 

 

6. Dipole-dipole forces are typically only about ____ as strong as covalent or ionic bonds. 

 

7. The small size of the _______ atoms allows the molecules to get very ______ and thus to 

produce strong interactions. 

 

8. Hydrogen bonding has a very important effect on various _________ __________. 

 

9. The forces that exist among noble gas atoms and nonpolar molecules are called ___________ 

________ _______. 

 

10. The ________ ______ can then induce a similar ______ in a neighboring atom. 

 

11. London Forces become more significant as the sizes of ________ or ________ increase. 
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MIND MAP 

Add details to the following basic map 
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LECTURE NOTES 

Combine your notes from class with the following notes. Use the Cornell Notes Strategy to 

review your notes each night (5 min.). 

 

 States of Matter 

1. All substances exist in three states of matter (phases): solid, 

liquid, and gas. A fourth state known as plasma is not addressed 

in your textbook. These four states of matter are known as 

thermal states. Two other states of matter exist: Bose-Einstein 

condensate (zero thermal energy, no motion, near zero Kelvin) 

and filament (also non-thermal, <1026 eV) 

2. States of matter may be changed by adding or removing heat; 

that is, the state of matter is determined by its energy. 

3. The three states of matter have different properties; density, 

shape, volume, compressibility, and thermal expansion. See 

summary table 1. 

4. A solid is rigid, has fixed shape and volume. Liquids have definite 

volume but take the shape of the container. A gas has no fixed 

volume or shape. A gas uniformly fills any container. 

5. A vapor is a gaseous state of a substance that generally exists as 

a liquid or solid at room temperature. 

6. There are competing forces that determine the state of matter, 

including dipole-dipole attraction, van der Waals forces, and 

hydrogen bonding. 

7. The energy of the molecules is based on how fast they are 

moving, rotating, and vibrating. 

Wiki Link: http://www.thechembook.com/wiki/index.php/States_of_Matter 

 

 

 

http://www.thechembook.com/wiki/index.php/States_of_Matter
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Intermolecular Forces 

Forces acting between substances are called intermolecular forces. These 

forces are different from the intramolecular forces (chemical bonds) that 

hold a molecule together. Sometimes these forces are referred to as van 

der Waals forces.  

These forces are responsible for determining whether a compound is a 

gas, a liquid, or a solid at a given temperature. 

1. Water is a polar molecule (there is a dipole moment). Molecules 

with dipole moments align so that positive and negative ends are 

close to each other. This alignment is called a dipole-dipole 

attraction. 

o Electrostatic attractions between opposite charged regions 

o These forces become weak as distance increases. 

o Dashes are used to describe these forces 

2. Hydrogen Bonding 

o A special type of dipole-dipole attraction is called 

hydrogen bonding. Hydrogen covalently bound to nitrogen, 

oxygen, or fluorine (high electronegativity elements).   

 

o Strongest of the dipole-dipole interactions 

o Important in water and biomolecules (proteins, DNA) 

3. London Dispersion Forces 

o Forces between noble gas atoms and nonpolar molecules 

are called London dispersion forces.  

o Caused by the motion of electrons 

o Transitory force (not permanent) 

o Weaker than dipole-dipole attractions 

Wiki Link: http://www.thechembook.com/wiki/index.php/Intermolecular_Forces 

 

http://www.thechembook.com/wiki/index.php/Intermolecular_Forces
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SUMMARY TABLES 

COMPARISON OF THE THREE STATES OF MATTER: 

 Solid Liquid Gas 

Density High High Low 

Shape Fixed Takes shape of 

container (indefinite) 

Same as container 

(indefinite) 

Volume Definite Definite Expands to fill 

container (Indefinite) 

Compressibility Small Small Large 

Flow No Yes Yes  

Thermal expansion 

(volume change with 

heating) 

Very small Small Moderate 

 

COMPARISON OF INTERMOLECULAR FORCES: 

Intermolecular Force   Strength of Force 

Dipole-Dipole 

Attractions 

Polar Molecules Permanent  

Hydrogen Bonds H covalently bound to 

O,N, or F 

  

Dispersion Forces 

(London) 

Nonpolar molecules 

and Noble gas atoms 

Temporary  

 

COMPARISON OF INTRAMOLECULAR AND INTERMOLECULAR FORCES: 

Intermolecular Forces Intramolecular Forces 

   

   

   

   

   

   

   

  

   

   

   

   

   

    
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QUESTIONS AND PROBLEMS 

 

1. Consider three 10-g samples of water: one as ice, one as a liquid, and one as vapor. 
How do these three samples compare with one another? 

______________________________________________________________________

______________________________________________________________________
______________________________________________________________________ 

 

2. In a sample of a gaseous substance, more than 99% of the overall volume of the sample 

is empty space. How is this fact reflected in the properties of a gaseous substance, 
compared with the properties of a liquid or solid substance?  

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

3. What is the difference between intermolecular forces and intramolecular forces? 

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

4. Is a hydrogen bond a true chemical bond? Explain. 

______________________________________________________________________

______________________________________________________________________
______________________________________________________________________ 

 

5. Which of the following can form hydrogen bonds with water? CH3OCH3, CH4, F
-, HCOOH, 

Na+. Explain. 

______________________________________________________________________

______________________________________________________________________
______________________________________________________________________ 

 

EXAM PREPARATION 

Now that you’ve completed this workbook, list several possible questions for the quizzes 

and exams: 

1. ___________________________________________________________________ 

2. ___________________________________________________________________ 

3. ___________________________________________________________________ 


