Big ldea #1
Properties of Matter




Source

Ratio of Masses in a Pure Sample

>

>

108 g/ mol

p

All elements and molecules

are made up of atoms Video

Substances with the same

atomic makeup will have same

average masses

The ratio of masses of the same

substance is independent of

size of the substance

Molecules with the same

atomic makeup (ex: H ,0O) will

have the same ratio of average

atomic masses

A H,O, ratio would be different
than H,O due to the different
chemical makeup

LO 1.1: Justify the observation that the ratio of the masses of the constituent elements
in any pure sample of that compound is always identical on the basis of the atomic

molecular theory.



http://indianapublicmedia.org/amomentofscience/full-glass/
http://www.bozemanscience.com/ap-chem-001-molecules-elements

Source

Ratio of Masses in a Pure Sample

1) A 4.5 gram sample of which of the following would have

the greatest mass percent of oxygen?

A. Na,O (molar mass = 62 g/ mol) Video
B. Li,O (molar mass = 30 g/ mol)

C. MgO (molar mass = 40 g/ mol)

D. SrO (molar mass = 104 g/ mol)

o

! Click reveals answer and explanation.

LO 1.1: Justify the observation that the ratio of the masses of the constituent elements
in any pure sample of that compound is always identical on the basis of the atomic
molecular theory.



http://indianapublicmedia.org/amomentofscience/full-glass/
http://www.bozemanscience.com/ap-chem-001-molecules-elements

Source

Ratio of Masses in a Pure Sample

) 1) A 4.5 gram sample of which of the following would have
the greatest mass percent of oxygen?

A. Na,O (molar mass = 62 g/ mol)

B. Li,O (molar mass = 30 g/ mol)

C. MgO (molar mass = 40 g/ mol)

D. SrO (molar mass = 104 g/ mol)

Answer:

‘ A. 16/62 x 100 = 26 %

. 16/40 x 100 = 40%
D. 16/104 x 100 = 15%

LO 1.1: Justify the observation that the ratio of the masses of the constituent elements
in any pure sample of that compound is always identical on the basis of the atomic
molecular theory.


http://indianapublicmedia.org/amomentofscience/full-glass/
http://www.bozemanscience.com/ap-chem-001-molecules-elements

Source

Composition of Pure Substances
and/or Mixtures  * &t he compostion of &
substance

A % mass can also be used to _
find the empirical formula Video

Chemical  Empirical A The empirical formula is the
Formula Formula simplest formula of a

substance
H202 Ho Ault is a ratio between the

moles of each element in the
substance
A Quick steps to solve!
A % to mass, mass to moles,
divide by the smallest and

PIRICAL FORMULA

mul tiply o0til wholel)

A The molecular formula is the
actual formula of a substance
A 1tis a whole number
multiple of the empirical
formula
LO 1.2: Select and apply mathematical routines to mass data to identify or infer the
composition of pure substances and/or mixtures.


http://study.com/academy/lesson/calculating-percent-composition-and-determining-empirical-formulas.html
http://www.bozemanscience.com/ap-chem-002-chemical-analysis

2)

Source

Question:

A compound is determined to contain 14g nitrogen and 32g of oxygen. The empirical

formula of the compound is

a. NO

b. N20
c. NO:2
d. NOs
e. N20¢

©2011, Aaron Glimme, LE‘HI’HAPCHEH‘[EU’}“.CDH‘L

Click reveals answer and explanation.

LO 1.2: Select and apply mathematical routines to mass data to identify or infer the
composition of pure substances and/or mixtures.



http://study.com/academy/lesson/calculating-percent-composition-and-determining-empirical-formulas.html
http://www.bozemanscience.com/ap-chem-002-chemical-analysis

2)

Question:
A compound is determined to contain 14g nitrogen and 32g of oxygen. The empirical
formula of the compound is

a. NO

b. N20
c. NO2
d. NOs
e. N20¢

©2011, Aaron Glimme, LearnAPChemistry.com

Answer:

The correct answer is “c”, NO:z. 14g of nitrogen would be 1 mol of nitrogen

(14g /14g mol-') while 32g of oxygen would be 2 mol of oxygen (32g/16g mol-).
Therefor the empirical formula should have a ratio of 2 oxygens for every 1 nitrogen,
NO:.

LO 1.2: Select and apply mathematical routines to mass data to identify or infer the
composition of pure substances and/or mixtures.



http://study.com/academy/lesson/calculating-percent-composition-and-determining-empirical-formulas.html
http://www.bozemanscience.com/ap-chem-002-chemical-analysis

Source

ldentifying Purity of a Substance

A Impurities in a substance can
change the percent
composition by mass Video
If more of a certain element is
added from an impurity, then
the percent mass of that
element will increase and vice
versa
When heating a hydrate, the
substance is heated several
times to ensure the water is
driven off
A Then you are simply left with
the pure substance and no
excess water

>

>

LO 1.3: The student is able to select and apply mathematical relationships to mass
data in order to justify a claim regarding the identity and/or estimated purity of a
substance.


https://careychemblock2group5.wordpress.com/2013/03/15/empirical-formula-lab/
https://www.youtube.com/watch?v=fcTfNhJCkog
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Source

ldentifying Purity of a Substance

A Impurities in a substance can
change the percent
composition by mass

The mass percent of oxygen in pure glucose, C ¢H,,0; IS 53 3 percent.
A chemist analyzes a sample of glucose that contains impurities and
determines that the mass percent of oxygen is 49.7 percent. Which of
the follow impurities could account for the low mass percent of

oxygen in the sample?

a. n-eicosane (C,oH,,)

b. ribose C ;H,,0¢

c. fructose, C4H,,04

d. sucrose C,H,,0,;

excess water
LO 1.3: The student is able to select and apply mathematical relationships to mass

data in order to justify a claim regarding the identity and/or estimated purity of a
substance.



https://careychemblock2group5.wordpress.com/2013/03/15/empirical-formula-lab/
https://www.youtube.com/watch?v=fcTfNhJCkog

3)

Source

ldentifying Purity of a Substance

A Impurities in a substance can
change the percent
composition by mass

The mass percent of oxygen in pure glucose, C ¢H,,0, is 53.3 percent.
A chemist analyzes a sample of glucose that contains impurities and
determines that the mass percent of oxygen is 49.7 percent. Which of
the follow impurities could account for the low mass percent of

~oxvaen in the sample?

|a. n-eicosane (CyoH,») a. hasthe lowest percent by mass of O

p. ribose C ;H;,O¢
c. fructose, C4H,,04
d. sucrose C,H,,0,;

excess water

LO 1.3: The student is able to select and apply mathematical relationships to mass

data in order to justify a claim regarding the identity and/or estimated purity of a
substance.



https://careychemblock2group5.wordpress.com/2013/03/15/empirical-formula-lab/
https://www.youtube.com/watch?v=fcTfNhJCkog

Source
Mole Calculations

A 1 mole = 6.02 x 102 representative particles
A 1 mole = molar mass of a substance
A 1 mole =22.4L ofagasat STP

Video

LO 1.4: The student is able to connect the number of particles, moles, mass and
volume of substances to one another, both qualitatively and quantitatively.


https://mrkubuske.com/2012/10/
http://www.bozemanscience.com/ap-chem-003-the-mole

Source

How many moles of carbon are in 88 grams of propane, C,H,?
4)
A 2.0
B. 16.0
C. 6.0
D. 96.0

Click reveals answer and explanation.

LO 1.4: The student is able to connect the number of particles, moles, mass and
volume of substances to one another, both qualitatively and quantitatively.


https://mrkubuske.com/2012/10/
http://www.bozemanscience.com/ap-chem-003-the-mole

4)

How many moles of carbon are in 88 grams of propane, C,H,?

A. 2.0
B. 16.0
C. 6.0
D. 96.0

Answer. C

Propane has a molar mass of 44, therefore there are 2 moles of propane (88 g/
44g/mol)
There are 3 moles of carbon in 1 mole of propane, so 2 * 3 = 6 moles of C.

LO 1.4: The student is able to connect the number of particles, moles, mass and
volume of substances to one another, both qualitatively and quantitatively.


https://mrkubuske.com/2012/10/
http://www.bozemanscience.com/ap-chem-003-the-mole

Source

Electronic Structure of the Atom:
Electron Configurations

Electron Configurations A Electrons occupy orbitals whose
MK 1 e Ty | Flectron Configuraton energy level depends on the Video
H : 1 nuclear charge and average
fo | 2 = distance to the nucleus
Li 3 15225 R . . .
. o A E_Iectron c_onf_lguratlons & orbital
s S 1252 diagrams indicate the
c | 6 15°25°2p" arrangement of electrons with the
N 7 15°25°2p’ lowest energy (most stable):
o | &8 15%25"2p* A Electrons occupy lowest
F |9 15°25°2p° available energy levels
Ne | 10 |[f] [T [AIEIED 1525"2p° A :
— N p— A A maximum of two electrons
vg | 12 22035 (Nl may occupy an energy level

A Each must have opposite
spin (xY2)
A In orbitals of equal energy,
electrons maximize parallel
unpaired spins

LO 1.5: The student is able to explain the distribution of electrons in an atom or ion
based upon data.


http://chemwiki.ucdavis.edu/Core/Inorganic_Chemistry/Electronic_Structure_of_Atoms_and_Molecules/Electronic_Configurations
https://youtu.be/2AFPfg0Como

Click reveals answer and explanation.

LO 1.5: The student is able to explain the distribution of electrons in an atom or ion
based upon data.



http://chemwiki.ucdavis.edu/Core/Inorganic_Chemistry/Electronic_Structure_of_Atoms_and_Molecules/Electronic_Configurations
https://youtu.be/2AFPfg0Como

