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By: Sidney Wayde 
Aim: What is Chemistry? 
Chemistry-the study of energy and matter 
Matter- anything with both mass(weight) and volume(takes up 
space) 
 
We will study the composition (what things are made up of) and 
structure (how its arranged) of matter, changes the matter 
undergoes, and energy changes that accompany changes in matter. 
 
Aim: Classification of Matter 
 
     

 

Matter�

Substances-simple 
forms of matter, that 
CANNOT be physically 
decomposed. but some 
CAN be CHEMICALLY 

decomposed�

Elements- simplest 
form of matter, it 
CANNOT be broken 

down �

Compounds- 2 or more 
elements chemically 

combined with a fixed 
ratio. They can ONLY 

be chemically 
decomposed�

Mixtures- 2 or 
more substances 

physcially 
combined, they 

can be 
physcically 

decomposed. it 
gets no new 

properties and 
keeps the old 
ones of the 
combined 

substances. �
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Aim: Physical and Chemical properties of matter 
 
Physical Property- any characteristic that can be studied without 
changing the composition of the sample 
 
Chemical Property- any characteristic that can only be studied by 
changing the composition of the sample, and hence something new 
if formed with a new chemical formula 
 
Phase- solid liquid, gas 
 
*PHASE CHANGES ARE PHYSCIAL CHANGES 
 
density= m/v 
 
 
 
Aim: Homogeneous and Heterogeneous properties  
 
Homogeneous- the same throughout; blended perfectly. When the 
composition and properties are the same throughout the entire 
sample. 
 
Heterogeneous- not the same throughout, not uniform, not blended 
perfectly 
 
*all elements are homogeneous, therefore all substances are 
homogeneous 
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Aim: How do we measure matter? 
 
Measuring mass 
Tool: triple beam balance 
Units: grams, kilograms, milligrams, etc 
 
*SI units = system of international units 
 
Measuring Volume 
Liquids 
Tool: graduated cylinder 
Units: liters, milliliters, etc 
 
Solids 
Tool: for irregular shaped objects, you use the WATER 
DISPLACEMENT METHOD  
Units: cm3 (1cm3=1ml) 
 
Tool: for regular shaped objects, you can use a ruler for the 
length width and height 
Units: cm, meters, etc 
 
*then multiply the LxWxH, and turn it into cm3 
 
Aim: significant numbers 
 
RULES 

1. 19 are significant numbers 
2. any 0 at the beginning of the number is INSIGNIFICANT 
3. a 0 that is sandwiched is significant 
4. a 0 at the end of the number is significant 
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Aim: Precision in Measurement 
 
You have to go one digit more than what the tool can give u 
Eg: 
You have a ruler that measures by inches (ones) 
So your answer has to have ones, and TENTHS 
 
 
When measuring for volume, you cannot be too precise, so you 
have to round. 
 
For multiplication and Division 
*go back to the original measurements, count all the significant 
numbers in each measurement and round off the volume to have 
the same amount of numbers as the measurement with the least 
amount of significant numbers 
 
For addition and Subtraction 
*count how many numbers there are after the decimal in the 
measurements, then round the decimal (starting from after the 
decimal) to have the same amount of numbers after the decimal as 
the measurement with the least numbers after its decimal. 
 
 
Aim: What is energy? 
 
Energy – the ability to do work 
Work- to move over a distance 
 
Types of energy found in matter: 
Potential Energy: “stored energy”/”bond energy” 
Energy that COULD be used to make the matter move, but isn’t 
being used right now. Its in storage. 
 
*the amount of potential energy depends on the composition and 
position of the sample 
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*the more unstable the sample is, the more potential energy it 
has, vice versa, the less unstable the sample is, the less potential 
energy it has 
 
Kinetic Energy- “energy of motion” 
Energy being used RIGHT NOW to make something move 
 
*the higher the temperature is, the hotter an atom is, the faster 
it moves, the more kinetic energy it has 
 
temperature: a measure of the average KE in the particles of a 
cell 
 
Aim: The Temperature Scales 
 
Celsius invented the thermometer 
He filled a tube with mercury, which is the only liquid metal 

-Why use a liquid metal? 
Metal expands in heat and contracts in cold 

He put the mercury filled tube in a bucket with ice. He lit a fire 
under the ice, and the mercury rose. The ice started melting and 
the mercury stopped moving. 
 -Why did it stop moving? 

There is no temperature change when a sample is making a 
phase change When its done melting, the mercury goes up. 

When the water starts to boil, the mercury stops  (another phase 
change) 
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100 Celsius =  

  373 Kelvin 
 

0 Celsius = 273 Kelvin 
(melting point) 

 
                                                                     
-273 Celsius= 0 Kelvin 
 (freezing point)  
                                                               
 
 
 
 
 
Celsius+273=Kelvin 
 
0 Kelvin: “absolute zero”= absence of kinetic energy 
 
Aim: What is heat? 
 
Heat: type of energy that can be transferred from one sample of 
matter to another 
 
*heat always transfers from the sample with more heat to the 
sample with less heat 
 
joules=measurement of heat 
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Aim: How do we measure heat? 
 
Tool- calorimeter 
 
Need in order to find the heat 
-T initial (starting temperature) 
-T final (final temperature) 
 Tfinal-Tinitial = change in the temperature=     T (delta t) 
-mass of the sample (liquid) 
-specific heat capacity: the amount of heat needed to change the 
1 gram of the sample by 1degree 

*different samples have different specific heat capacities 
 water = 4.18 
 
Formula for calculating heat  
       Q=MxCx   T 
 
Q=quantity of heat being used (joules) 
M=mass of the sample being heated up (grams) 
C=specific heat capacity of the sample (joules/grams°C) 
   T=change in temperature [Tf-Ti] (°C) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Written By: Allen Shalam A.K.A. “Alshal”  ® Al-Shal 198736 

Written By: Allen Shalam A.K.A. “Alshal”  ® Al-Shal 198736 
 

 
Metric Conversions 
 
 
 
103 
 
 

             102 
 
 

      101 
            (meters/grams/liters)  
   base  

unit 
     10-1 
 
 

      10-2 
 
 

          10-3 
 
 

joules (heat) 
grams (mass) 
liters (volume) 
meters (distance) 
 
fusion=melting 
 
Formula for calculating heat of fusion (for MELTING ONLY) 
            Q=MxHf 
 
Q= quantity of heat being used (joules) 
M=mass of the sample being heated up (grams) 
Hf=the amount of heat needed to change 1gram of a sample from a 
solid to a liquid w/o a change in the temperature (joules/grams) 
 
For water only=334joules/grams 
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Vaporization = evaporating 
 
Formula for calculating heat of vaporization (for EVAPORATING 
only) 
    
 
    Q=MxHv 
 
Q= quantity of heat being used (joules) 
M=mass of the sample being heated up (grams) 
Hv= heat of Vaporization=the amount of heat needed to change 1 
gram of a liquid to a gas w/o a change in temperature 
 
For water only = 2260 joules/grams 
 
Aim: Heating Curves (graphs) 
 
  
  #1 
Temp 
 °C 
       #2 
   

Reaction Coordination 
(reaction is preceding from left to right, AKA means 
nothing, but you cant leave it empty.) 

 
RED     BLUE (melting/fusion) 
Q=MxCxDelta T   Q=MxHf 
Phase: solid   Phase: solidliquid 
PE: constant   PE: rising   
KE(temp):rising   KE: constant 
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GREEN    PURPLE (vaporization/boiling) 
Q=MxCxDelta T   Q=MxHv 
Phase: liquid   Phase: liquidgas 
PE: constant   PE: rising 
KE: rising    KE: constant 
 
YELLOW 
Q=MxCxDelta T 
Phase: gas 
PE: constant 
KE: rising 
 
Arrow#1: endothermic (taking in/increasing heat) 
Arrow#2: exothermic (creating/releasing heat) 
 
*Solid (straight to) Gas = SUBLIMATION 
 
 
*Gas (straight to) Solid = DEPOSITION 
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Aim: Cooling Curves 
 
 
 
 

 
 
 

 
 
 
 
 

BLUE       RED 
Phase: solid          Phase: gas 
PE: constant                PE: constant 
KE: decreasing          KE: decreasing 
 
ORANGE (condensation)  PURPLE (freezing) 
Phase: gasliquid   Phase: liquidsolid 
PE: decreasing    PE: decreasing 
KE: constant    KE: constant 
 
GREEN      
Phase: liquid     
PE: constant     
KE: decreasing     
 
 
KE increase = Temperature Increase =Weakening Bonds 
(leading to) 
 
  
PE increase = Bonds Breaking = No Change in Temperature 
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KE decrease = Temperature decrease = Bringing the molecules 
closer together 
(leading to) 
 
 
PE decrease = Forms bonds = No change in temperature 
 
Aim: The 3 Phases/States of Matter 
 
    solid        liquid        gas 
 
shape 

 
 definite 

 
indefinite (takes 
the shape of the 
bottom of the 
container it’s in) 

 
Indefinite (takes 
the shape of the 
entire container 
its in) 

strength of 
intermolecular 
bonds 

 
  strong 

 
intermediate (in 
the middle) 

 
  weakest 

Density 
(how tightly 
packed the 
molecules are) 

 
highest 

 
intermediate 

 
Weakest 

Velocity/Speed 
of the 
molecules 

 
Least 

 
Intermediate 
 

 
greatest 

Organization/ 
Arrangement 
of molecules 

most 
organized 
(arranged in 
a geometric 
organized 
pattern) 

 
intermediate 

 
Least organized 
(molecules move 
freely) 
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   10ml         50 ml  5ml 
 
 
 
*Pour the gas from a 10ml container into a 50 ml container, and 
the gas now has a volume of 50 ml. Then pour it into a 5ml 
container and the gas has a volume of 5ml. 
 
 
 

 
 
 
 
 
 

    Solid: the molecules are very tightly packed, and they vibrate        
     w/o changing position 
 
 
 
 

Volume 
(amount of 
space it takes 
up) 

 
definite 

 
   definite 

 
Indefinite (the 
molecules spread 
out evenly 
throughout the 
entire container. 
The density 
changes.)  
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Liquid: the molecules are not organized or all connected 
 
 

 
 

 
 
 
 

Gas: the molecules are randomly spaced and not touching at all. 
They float around freely 


