PHYSICAL BEHAVIOR OF MATTER
Text Book Chapters 13, 14, 17
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PURE SUBSTANCES



MIXTURES
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ELEMENTS

    COMPOUNDS
HOMOGENEOUS
 HETEROGENEOUS

Classify each of the following substances as; an element, a compound, a solution, or a heterogeneous mixture.
	1.  Sand 

 
	2.  Salt 
	3.  Pure Water
	4.  Soil 

	5.  Soda 

 
	6.  Pure Air
	7.  Carbon Dioxide
	8.  Gold   

	9.  Bronze 

 
	10. Oxygen
	11.  Salad Dressing
	12. Salt Water


DENSITY

Density is the ratio of the ________ of the substance to the _____________ of the substance at a given temperature. 

Density is an ________________ property. 

Density varies with change in ______________________.

1. A gold-colored ring has a mass of 18.9 grams and a volume of 1.12 mL. Is the ring pure gold? (The density of gold is 19.3 g/mL.)

2. What volume would a 0.871 gram sample of air occupy if the density of air is 1.29 g/L?

3. Pumice is volcanic rock that contains many trapped air bubbles. A 225 gram  sample occupied 236.6 mL. What is the density of pumice? 

Will pumice float on water? (The density of water is 1.0 g/mL.)

4. A cup of sugar has a volume of 237 mL. What is the mass of the cup of sugar if the density is 1.59 g/mL?

5. From their density values, decide whether each of the following substances will sink or float when placed in sea water, which has a density of 1.025 g/mL.

Gasoline 0.66 g/mL 

Asphalt l.2 g/mL

Mercury 13.6 g/mL 

Cork 0.26 g/mL
SEPARATION METHODS
The properties of a mixture’s components often provide a means by which they can be separated. 
Mixtures can be separated by _____________ means

Compounds can be separated by ________________ means

Filtration uses _____________________________ or _____________ differences
Allows small particles to pass through a filter (_____________), while trapping larger particles (___________________)

Good for separating _________________ out of a liquid or gas
Two _________________________ liquids can be separated with a separatory funnel, using the different densities
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Distillation uses _______________________________ differences
Separates two ____________________ liquids, or a solid in a liquid
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Chromatography 
Passes mixture through a stationary phase which each component has a different affinity for 

PROPERTIES OF MATTER

Physical Property – characteristics of a substance that can be observed ____________ the production of new chemicals; the matter ______________ change its identity

e.g. 

Chemical Property – characteristics of a substance observed when it undergoes a ___________________ change; the matter _____________ change its identity

Intensive property = essential property of the material itself;  __________________ of the amount and form of material present
e.g. 
Extensive property =physical property that depends on the ______________ and form of material present

e.g. 
Label each as either a P (physical) or C (chemical) property:

___ Antioxidants are used as food preservatives in margarine

___ White phosphorous glows in the dark
___ White phosphorus ignites easily

___ Graphite is a good lubricant

___ Gold does not react with water

___ Strontium reacts with water

___ Gallium has a melting point of 303K
___ Iron rusts when it is exposed to air

___ Diamonds are the hardest substance known to mankind

___ Silver is a good conductor of electricity

When scientists are trying to identify a substance, why would they want start with physical properties first? 

CHANGES IN MATTER
Physical change occurs when _________________ properties change

Chemical change occurs when _______________ properties change

Signs a chemical reaction has taken place: 

Label each as a C (chemical change) or P (physical change)

___ erosion of a riverbed by water

 ___ Leaves changing color

___  Carving a statue out of marble

___  Sanding a piece of wood

___  Ice cream melting

 ___ Fireworks exploding

 ___ Baking a cake

 ___ Chocolate melting

 ___ A flashbulb flashes

___  Vinegar is mixed with baking soda

___ Mixing sugar with coffee

___  Lighting a match

___  Plants undergo photosynthesis

___  A red mark appears after a bee sting

___  A drop of HCl on marble produces CO2(g)

Which of the following is NOT a physical change? 

a. grating cheese 
b. melting cheese 
c. fermenting of cheese 
d. mixing two cheeses in a bowl 

Which of the following would NOT be a physical change? 

a. freezing water to make ice cubes 
b. melting gold to make jewelry 
c. burning gasoline in a lawnmower 
d. boiling water for soup 
e. tearing a piece of aluminum foil 

STATES OF MATTER
GASEOUS STATE (g)
Particles have ___________________ attractive forces holding them together.

Particles in  __________________________________________ motion

Vapor = ____________________________________________________________
LIQUID STATE (l) or (aq)
Particles are held together with sufficient enough force to give liquids a ________________________________, but they are not held together as rigidly as those in the solid state. 

Fluids can ______________ and will take the shape of their container.

SOLID STATE (s)
The solid state contains particles held together by _____________ forces of attraction in an _________________________________. The particles are locked into place and vibrate around a fixed position. 
crystalline structure = particles arranged in a _____________________________

amorphous solid = particles arranged in ______________________     e.g. 

allotropes = one of 2 or more different forms of an _________________________  
	
	SOLID
	LIQUID
	GAS

	Definite shape
	
	
	

	Definite volume
	
	
	

	Compressible
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CHANGE OF STATES 
SOLID ------- LIQUID ------- GAS
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S - > L = 

L - > S = 

L - > G = 

G - > L = 

G - > S = 

S - > G = 

Evaporation = vaporization of a liquid at the surface, not at boiling point 
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VAPOR PRESSURE
An open glass of water left standing around will eventually evaporate even with out being heated. When water evaporates, it changes from a liquid to a gas called ___________________. Water vapor takes up more space than an equal mass of liquid water. As a result, in a closed container, the vapor that forms can exert a significant amount of pressure. This pressure is known as _______________. Even in an open container, the vapor is confined by the air pressing down on it. Some of it collects at the surface and exerts pressure. Occasional high energy molecules at the water’s surface escape. That is why the water eventually evaporates. 

Vapor Pressure = 

But for water to expand and form vapor bubbles throughout the liquid as it does when it boils, the vapor has to exert as much pressure as the blanket of air confining it. As a liquid is heated, more of it turns into vapor, and the vapor pressure increases. When the vapor pressure reaches atmospheric pressure, the liquid boils. Under greater external pressure, the liquid boils at a higher temperature.
When _____________________ is ≥ ____________________, the liquid will boil

Refer to the graph on Table H to answer the questions that follow.

______________ 1. Which of the substances above has the lowest boiling point?

______________ 2. Which of the substances above has a boiling point of 100°C?

______________ 3. Which of the substances above has the highest boiling point?

______________ 4. Which of the substances above has the highest vapor

pressure at 40°C?

______________ 5. Which of the substances above will boil at 79°C?

______________ 6. At what temperature will alcohol boil when the atmospheric 

pressure is 50 kPa?

______________ 7. At what atmospheric pressure will propanone boil at 20°C?

______________ 8. At what atmospheric pressure will water boil at 90°C?

______________ 9. Which of the substances above has the lowest vapor pressure 

at 70°C?

______________ 10. As the pressure decreases, the boiling point of water 

(a) increases, (b) decreases, (c) remains the same.

______________ 11. What is the vapor pressure of water at 60°C?


THERMOCHEMISTRY
The study of the changes in ______________________that accompany chemical reactions and phase changes.

Energy = 




       measured in Joules (J)
Forms of Energy

M 
A 
R 
C 
H 
E 
S 
Kinetic Energy (KE) = energy of  ________________ 
Potential Energy (PE) = energy _______________ in a system due to its position or configuration
Temperature = average __________________________ of particles in a sample
Heat = form of energy, transferred from __________ region to __________ region
Law of conservation of energy

In a chemical reaction the amount of energy remains _______________
Less energy is more stable!!!!

Law of conservation of matter
In a chemical reaction the amount of matter remains __________________
HEAT CURVE
http://www.kentchemistry.com/links/Matter/HeatingCurve.htm
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A – B substance is in the ___________ phase, KE is _____________________
B – C substance is changing from the __________ phase to the _________ phase, KE ____________________
C – D substance is in the ___________ phase, KE  _______________________
D – E substance is changing from the _________ phase to the __________ phase, KE ___________________________
E – F substance is in the _________________ phase, KE _____________________
Melting/Freezing point = temperature at which _____________________
Boiling point = temperature at which _____________________
Heat of fusion = amount of heat required to convert a unit mass of ____________
Heat of vaporization = amount of heat required to convert a unit mass of ______

MEASUREMENT OF HEAT ENERGY

q = mcΔT
q = ______________  (measured in joules)

m = __________________ (g)

c = __________________ (J/g°C)  4.18 joules = the amount of _____________ required to raise the temperature of 1g of water by 1°C.  TABLE B
ΔT = change in _________________ (°C) = Temperature (final) – Temperature (initial)
How many joules are absorbed when 50.0 g of water are heated from 30.2°C to 58.6°C?

q= 

m = 

ΔT =
c =
Calculating Heat of fusion 
q = mHf
How many joules are required to melt 255g of ice at 0°C?

q= 

m = 

Hf = 

Calculating Heat of vaporization
q = mHv
How many joules of energy are required to vaporize 423g of water at 100°C?

q= 

m = 

Hv = 

A few key ideas:

If a substance receives heat and experiences an increase in temperature then Q

is a positive number and ΔT is a positive number.

If a substance loses heat and experiences a decrease in temperature then Q is a

negative number and ΔT is a negative number.

ΔT, change in temperature, can be measured in K, or C. Just make sure that

your units for c are consistent with your units for ΔT.

Always start a problem by listing the given information (with units) and writing

down the specific heat capacity equation (without plugging numbers in yet!)

You must ALWAYS show all work and make sure you have consistent units on

your final answer.

The First Law of Thermodynamics states that if two substances exchange heat,

the quantity of heat gained by one substance is exactly equal and opposite to the

quantity of heat lost by the other substance.

1. How many joules are needed to change the temperature of 100 g of water from 20°C to 40°C?

2. How many joules are needed to change the temperature of 15 g of water from 65°C to 95°C?

3. How many joules are needed to change the temperature of 40 g of water from 18°C to 33°C? 

4. How many joules are needed to melt 40 g of water?

5. How many joules are needed to boil 40 g of water?

1. A 500 g sample of water is at 20C. If the final temperature of the water is to be 75C, how many Joules of heat will need to be added?

2. The element hydrogen has the highest specific heat of all elements. Hydrogen’s specific heat capacity is 14300J/(kg K). If the temperature of a .34kg sample of hydrogen is to be raised by 25 K, how much heat will have to be transferred to the hydrogen?

3. Radon’s specific heat capacity is 94J/(kg K). If the temperature of a .34kg sample of radon is to be raised by 25K, how much heat will have to be transferred to the radon?

4. How much heat is needed to melt 40g of ice and bring it up to 25C?

VOCABULARY

Chromatography 

Condensation

Deposition

Distillation

Evaporation

Filtration

Freezing

Fusion

Gaseous phase

Heat

Heat of fusion

Heat of vaporization

Immiscible

Liquid phase

Temperature

Solid phase 

Sublimation

Vaporization
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A small piece of ice which lived in a test tube fell in love with a Bunsen burner.





 “Bunsen, my flame! I melt whenever I see you.” said the ice. 





The Bunsen burner replied, “It’s just a phase you are going through.”








