Chemistry Notes Unit 1
“Read Chapter 2”
Why study Chemistry?

To make Better foods, medicine, building materials, clothing, fuel, etc. or 

To make informed decisions on:  how to kill pest, treat a deck, and

$$$save money$$$

To train youself how to think for yourself
Chemistry-

The study of matter and energy and their changes

Matter- is stuff 

or anything that has mass and has volume (takes up space)

Energy-

The ability to do work or cause change (nothing gets done without energy)

Who started chemistry?

Cave People?

Ancient greeks?  they practiced philosophy not science.  Aristolte (Continuous) vs. Democritus (Atom model)
Alchemists? - tried to create gold from common metals.  As it turns out it’s not possible by chemical means. (nuclear reactions CAN produce gold)  
Close to science –but one major hypothesis was wrong!
Their studies were not entirely in vain since they contributed much to the science of chemistry by making careful observations and records.

Observation-something determined by taste, smell, touch, sight, or sound.

An observation is not a conclusion and should not carry any bias!

It is a straight forward fact that any other person should agree with!

Inference-Is something that is drawn or concluded based upon our observations.  Many times inferences are not correct so they have little scientific use.

Story of the elephant, and witness identification

Do the burning observation demonstartion

List observations:



List inferences: 

The Ancient greeks also tried to classify matter and energy as earth, wind, water, and fire.

SI system – (metric)

http://youtu.be/r7x-RGfd0Yk
Note: 1 ml = 1 cm3
(1 milliliter equal one cubic centimeter)

Say you have to buy paint for a fence that is 6 ¼ feet high and 132 ¾ feet long.  The paint cans indicate that one gallon covers 400 square feet.  How many gallons of paint should you ask the paint clerk to mix up for you?
Concrete Math thinker’s solution:

Area = length x width = 132.75  x 6.25 = 829.6875 sq. ft.
829.6875 ÷ 400 = 2.07421875 gallons 
(OR even worse doing it all in fractions)
Painter’s/scientist solution:

Oh its about 140 (little bigger) by 6 (a little smaller)

(A little roundish mental math….

Square footage will be more than 800

3 gallons please.

Significant figures: SIG FIGS

Purpose:  To tell you where it is appropriate to round.

Definition: digits that carry meaning in a  measurement 
DO NOT ASK MR. LERNER WHERE TO ROUND, but it is ok to ask  him to review sig figs!
IMORTANT:  THE USE OF THE WORD SIGNIFICANT IS UNFORTUNATE.  

IT IS NOT THE DECIMAL PLACE
Uncertain digit – it is assumed that the last digit in a number is an ‘educated guess’.  It is still a sig fig
Operations with sig figs.

When adding or subtracting: The answer contains the same number of places AFTER THE DECIMAL as the added/subtracted number with the smallest number of DECIMAL PLACES. 

Example: add 23.112233+1.3320+.25
	23.112233
	(6 places after the decimal point) 

	  1.3320
	(4 places after the decimal point)

	+0.25 
	(2 places after the decimal point)

	24.694233
	(on calculator)

	24.69
	(rounded to 2 places in the answer)


Note: There are 4 significant figures in the answer. 
MULTIPLICATION AND DIVISION: 

multiplying or dividing: The answer contains the same number of significant figures as the multiplied or divided number with the LEAST NUMBER OF SIGNIFICANT FIGURES. 

Example: 

	23.123123
	(8 significant figures)

	x 1.3344
	(5 significant figures) 

	30.855495
	(on calculator) 

	30.855
	(rounded to 5 significant figures) 


Sig. Figs for people that don’t ‘get it’.

i.e. The Atlantic Pacific Method

If a decimal point is Present, ignore zeroes on the Pacific (left) side of your number.

If the decimal point is Absent, ignore zeroes on the Atlantic (right) side of your number. 

Everything else is significant. 
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Pacific Atlantic
Examples:

.001050 

2 “Pacific zeroes” - ignore
.001050 

(4 sig figs)
For clarity .001050 red – 

pacific 

neither (always significant) 

atlantic
10590
1 “Atlantic” zero - ignore

10590 

(4 sig figs)
10590.00  

No pacific zeroes -

(7 sig figs) 
100505
No Atlantic zeroes

(6 sig figs)







Hottest Part
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SIDE NOTE:
HOTTEST PART OF A FLAME IS AT THE TIP OF THE INNER BLUE CONE.

Classifying matter:
Classifying matter by phases
Solid-

definite shape definite volume

Particles are touching and have a definite geometric arrangement.  (Their attractive forces hold them firmly in place.)

H2O
 (s)

HCl (s)



Liquid-

No definite shape/but has Definite volume

Particles are touching but are able to move about each other (not arranged).  The attractive forces keep then close but not attached. 


H2O (l)


HCl (l)




Gas-

No definite shape/No definite volume

Molecules have large separation because have enough moving energy to break away from each other.  They bounce off of everything they strike.  The attractive forces are too small to keep them together.

H2O (g)





HCl (g)

Classifying matter by properties

Properties can be intrinsic (does not depend on size of the sample, like color or density) or extrinsic (it does, like mass or volume)

Physical properties- can be observed without changing the chemical make-up of a substance.  These changes are called physical changes.

Recognize that if you start with water and end up with water it’s a physical change!
Chemical properties-can only be observed by chemically changing a substance.

If you start with water and up with oxygen and hydrogen it’s a chemical change!

Signs of Chemical changes

1) Bubbles of gas appear (but NOT boiling or melting)
2) A precipitate forms
3) A color change occurs
4) The temperature changes
5) Light is emitted
6) A change in volume occurs
7) A change in electrical conductivity occurs
8) A change in melting point or boiling point occurs
9) A change in smell or taste occurs
10) A change in any distinctive chemical or physical property occurs
*Physical changes do not change intrinsic properties*

Examples of chemical and physical changes.

Boiling 
crushing

burning

melting




rotting

cooking

rusting

freezing

corroding

decomposing

dissolving

Boiling 

crushing

burning

melting

rotting

cooking

rusting

freezing

corroding

decomposing

dissolving

P

P

C

P

C

C

C

P

C

C

P

Examples of chemical and physical properties:

density

reactivity

boiling point

mass

tendency to react with sulfur

poisonous

color

melting point

explodes when placed in water

flammable

caustic
volume
Density
P
Reactivity
C
boiling point

P
mass
P
tendency to react with sulfur
C
poisonous
C
color
P
melting point
P
explodes when placed in water
C
flammable
C
caustic
C

volume
P
Classifying matter as an element, compound or mixture.

Matter





Mixtures



Pure Substances

consists of more than

consists of one type of 


one substance which

material which has only 


keep their own set of 

one set of properties 

properties. (can be

(can’t be separated 


separated physically)

physically)


HomogeneousHeterogeneous      Element   Compound
the mixture is  the mixture is
   made of    made of

the same

   “uneven” or
   only one  several types  

throughout
    inconsistent
   kind of     of atoms that

(solutions)
  (Chunky,cloudy   atom. can  are bonded in





grainy)

    not be      groups which

  broken       contain the

  down into   same # of                 








  other
    each atom. Can








  substances  only be










      separated by

chemical    means

Mixtures can have any ratio/ Compounds are fixed ratios
Examples:  Classify as a(n)

Element,  Compound,  homogeneous mixture

or heterogeneous mixture:
tap water



distilled water

medicine marked “shake well before using”

raisin bran

an orange

clear fluid

cloudy fluid

green clear Gatorade

vitamin E

a clear colored liquid
a metal alloy

air???
blood

calamine lotion

pond water

homogenized milk? 

Note: this is a misnomer
HCl(g)

Note: this means Hydrogen chloride gas
HCl(aq) 
Note: this means Hydrogen chloride dissolved in water (aq=aqueous)
NaCl(s) Note: this means solid sodium chloride
NaBr(l) Note: this means liquid sodium bromide
Na(s)
Cambell’s chunky soup
tap water



distilled water

medicine marked “shake well”

raisin bran

an orange

clear fluid

cloudy fluid

green gatorade

vitamin E

a clear colored liquid

a metal alloy

air???
blood

calamine lotion

pond water

homogenized milk? 


HCl(g)


HCl(aq) 

NaCl(s) 
Na(s)

NaBr(l) 
Cambell’s chunky soup

UNIT 2:
Atomic models – (Don’t have to be 100% correct)
How do we know atoms exists?

Aristotle-infinite

Democritus-the atom  (correct hypothesis)

The first evidence of atoms:

Law of conservation of mass:

The amount of mass in a closed system remains constant. – mass can not be created or destroyed 

Law of definite proportions:

The proportions by mass of the elements in a compound is always the same

example:

water if 18g of water is broken down into H and O you have 2g of H and 16g of O.

H:O ratio is 1:8 by mass
from 45g of water you’d have 5g of H and 40g of O.

H:O ratio is still 1:8

Law of multiple proportions: (Dalton)

When a pair of atoms forms more than one compound the masses of one element that combine with a fixed mass of the other element are simple (whole #) ratios

ex. if 1g of H is used to make water 8g of O would be consumed.

and 

if 1g of H was used to make hydrogen peroxide 16g of O would be consumed

the O:O ratio from these two facts is

1:2 (a simple ratio) 

Dalton’s model – of atomic theory: (1803)

the theory of atoms is an excellent model for explaining the three previous laws.  

1.  All elements are composed of atoms, which are indivisible and indestructible particles.

2.  All atoms of the same element are exactly alike

3.  Atoms of different elements are different

4.  Compounds are formed by joining atoms of two or more elements in definite whole number ratios

5. Atoms remain whole and are only rearranged in chemical reactions.    

his Statements 1 and 2 were found to be not completely accurate.  Why? 

 J.J. Thompson’s model of the atom: 

The Plum pudding model (raison bun)
From the cathode ray tube: Beam of electrons



He found that the beam contained tiny negative charged particles (discovered the electron)






The electrons (plums) are loosely bound in a positive mass (the pudding)

Rutherford’s Gold foil experiment and model of the atom:

He used radiation: this is how he determined what kind of radiation he was using

charged






+ plate




beta 












gamma






- plate




alpha

lead box with a 




detection

radioactive source




screen

The gold foil experiment:













99% of












  the













 alpha

A + Alpha







    particles

Emitter is 



Gold foil
         hit here!

placed in the box 






A detection screen surrounds






The foil

Rutherford saw that it was unusual for high velocity particles to be ‘occasionally’ deflected

By a very thin piece of matter.

“It’s like firing bullets at a piece of paper and once and a while one comes back and hits you!”

J.J. Thompson’s model doesn’t work

Alpha’s would all rip through a few atoms










Rutherford’s model:

1 atoms are mostly empty space

2 The mass of an atom is concentrated in the center (nucleus)

3 The nucleus is positive

Rutherford’s model explains the observations
















Bohr’s Model and emission spectra:

A prism can separate colors of light

	[image: image2.png]




	Separation of light by a prism according to wavelength 
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	Continuous, emission, and absorption spectra 


Origin of Emission and Absorption Spectra

are illustrated in the following figure. 
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What causes the bright lines in an emission spectra?

*Physicist have determined that light comes in packets.  Different colors of light are made up of different size’packets or Photons  with specific energies.

Ephoton = hf        h-planck’s constant




  f- frequency





Ephoton = energy of a photon

Bohr sees that each element has its own spectra and all atoms of the same element have the same lines.  Also elements with more electrons have more spectral lines

Hydrogen
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Helium
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Oxygen
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Argon
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Sodium
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Krypton
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Xenon
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Bohr’s Conclusion:

1. There are some orbits where electrons are in the lowest possible energy state called the ground state where the moving electrons don't emit energy.

2. When electrons gain energy they go into excited states.  Each element has specific orbits (or Energy levels) where the electrons can jump to.  They can not exist in any other orbits and therefore can not gain or lose arbitrary amounts of energy.   

3. Each emission or absorption of radiation energy represents the electron transition from the one stationary orbit to the other. 
4. An electron is able to jump from any level to any other level. There is no way to predict which level an electron will jump down to if it is excited but it will eventually go back to the ground state
Bohr’ model explains emission spectra





Bohr’s model explains absorption spectra





Incoming





light

When white light shines on the atom it absorbs the same colors that it emits because of the energy levels

The Quantum Model – (wave mechanical model) (electron cloud)
Developed by many physicists, and its weird, but has stood 50+ years of experiments and has not been disproved!
*Electrons are waves and travel in orbitals
(These waves are special probability waves)

*An orbital is a region where the electron most likely exist (Or exist (99.99% of the time)
*Electrons can travel in pairs or singly in any orbit

The mathematics behind these waves PERFECTLY fits the description of bohr’s spectral charts and MANY MANY other phenomena and experimentation.    
1.
A student used a balance and a graduated cylinder to collect the following 
data for a sample of a liquid substance:
	Mass of graduated cylinder
	10.23 g

	Mass of graduated cylinder and sample
	20.03 g

	Volume of  sample
	10.4 mL


a
Calculate the density of the substance.  Show your work. 
[1]
d 
   = 

m
    =

9.80 g 
   =
   .942 g/ml



v


10.4 mL

b
If the accepted value is .936 grams per milliliter, calculate the percent error.
[1]
c
A student suggests that the precision of the density calculation could be increased by using a balance capable of measuring to the nearest .0001 grams.  Explain why you agree or disagree with student.
[1]
The volume will still contain 3 significant figures so no matter how precisely the mass is measure the answer can only be precise to the 3rd significant figure.

d
How many significant figures should be present in your answer for part a? [1]
3
2.  The element carbon is made from 3 naturally occurring isotopes: C-12, C-13 and C-14.   Based on the average atomic mass of Carbon, which of the three Carbon isotopes has the largest relative abundance in nature?  [1]

C-12
3. Given the following information about the isotopes of element X and their relative abundances in nature. 

	Isotope
	Atomic Mass (u.)
	Relative Abundance

	X-21
	20.96
	20.6%

	X-23
	22.94.
	34.4%

	X-25
	24.95
	45.0%


a. Show a complete set-up to show how the average atomic mass of element X could be calculated. [1]

   20.96  x .206 = 4.32

  22.94 x .344 = 7.89


+24.95 x .450 = 11.2

b. Calculate the numeric value for the average atomic mass of element X.  [1]
23.4 or 23.44

c. To how many significant figures should answer to c be rounded?  [1]
3
+ High voltage    -





Ground state





When electrons jump down energy levels they lose energy by releasing photons





Ground state








