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silver
______
cadmium ______
tin
______

USE TABLE S

Au
Hg
Rn

______
______
______

Ra
Hg
Br

______
______
______

USE TABLE S

---------------------------------------------------------------------------------------------------------------------------------------Label, element/compound/mixture; homogeneous or heterogeneous; pure or impure substance for each.
NaCl (s), (l), (g)

NaCl (aq)

NaCl mixed in a bag with sand.

---------------------------------------------------------------------------------------------------------------------------------------Describe what each of the boxes below portrays in terms of elements, compounds and mixtures.

--------------------------------------------------------------------------------------------------------------------------------------Element

Compound

Pure Substance

Mixture

_____

_____

_____

_____

_____
NaCl (aq) _____
HgNO (aq)_____
N (g)
_____
Mg (s)
_____
H SO (l) _____

_____
_____
_____
_____
_____
_____

_____
_____
_____
_____
_____
_____

_____
_____
_____
_____
_____
_____

NaCl (s)
H2O (l)

3

2

2

4

Label each of the following below as a
chemical or physical change?
______________Salt dissolving in water.
______________Melting iron.
______________Burning wood.
______________A liquid turns to a gas.

Tips for determining Exothermic and Endothermic reactions
Think of a chemical reaction (the actual equation) as a two room Building,
which has an arrow that denotes where the exit door is.
A + B  C + D + Heat
There’s the EXIT
sign, and it’s
pointing right.

Now that we know where the exit door is, let’s label the exit and entrance and stretch
our imagination to pretend that the arrow also represents the wall that separates the two rooms in the building.
(ENt.) A + B  C + D + Heat
wall

(EXit)

Now let’s ask ourselves: In which room does the word Heat reside?
The room with the ENtrance or EXit door.
(ENt.) A + B  C + D + Heat
wall

(EXit)

Seems like Heat is in the room with the EXit door…therefore we will say that the reaction is Exothermic.

N2 (g) + 3H2 (g)  2NH3 (g) + 91.8 kJ
Based on the reaction above, supply the correct responses below.
For the Forward reaction (LR), list terms that can be used to describe the forward reaction:
__________________________________________________________________________
For the Reverse reaction (RL), list terms that can be used to describe the reverse reaction:
__________________________________________________________________________
Is the decomposition reaction (endothermic / exothermic)?
Is the formation reaction (endothermic / exothermic)?
In the decomposition reaction, is energy being (absorbed or released)?
In the synthesis reaction, is energy being (absorbed or released)?
Is the Heat of Reaction for formation (positive or negative)?
Is the Heat of Reaction for decomposition (positive or negative)?
In the formation reaction, which has more potential energy, the (reactants or products)?
In the decomposition reaction, which has more potential energy, the (reactants or products)?
What is the enthalpy / delta H / Heat of Reaction or
ΔH for the production of 1 mole and 4 moles of NH3?

1 mole =

___________

4 moles =

___________

How much energy is required for the synthesis of .5 mole of NH 3?

___________________

From the previous question, what is a better word that could replace the word “required?”
What is the ΔH for the decomposition of 2 moles of NH3?

___________________

Draw and label the 6 points of a potential energy diagram for the
endothermic and exothermic reactions of the above chemical reaction.
Endothermic

Exothermic
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1. _________________________

2. _________________________

3. _________________________

4. _________________________

5. _________________________

6. _________________________

Graph and Label this Heating Curve
Include: 1) Letters for each point of importance, 2) label phases of matter, 3) Label phase changes, 4) Melting point/ Freezing point, 5) Boiling Point,
6) Heat of Fusion, 7) Heat of Vaporization 8) Heating or Cooling Curve, 9) Heat of Condensation, 10) Heat of Crystallization
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What is the Melting Point temperature _________________ °C

Which point could represent crystallization? _______ (Under what conditions?)

What is the Boiling Point temperature _________________ °C

Which point represents the heat of fusion? __________________

Is this an exothermic reaction or endothermic? __________

Which point is pot. energy the most?___________ Kinetic energy? ________

What term is used to identify the process that is taking in this equation I2 (s)  I 2 (g)

Condensation

Sublimation

Melting

Boiling

What other compound can accomplish the same process as noted above? _____________________

What are the two fixed points on a thermometer in °C and K?
Convert the following to Kelvin temperature and Celsius:

_____°C and ____°C

a) 10°C

______K and ____ K

b) 220K

c) - 45°C

d) 396K

e) - 273°C

A liquid’s freezing point is – 38 °C and its boiling point is 230 °C. How many Kelvins and degrees Celcius are there between the boiling point and freezing point of the liquid?
Kelvins

______________

Degrees Celsius

______________

If 20 grams of water is heated from 20°C to 60°C, the number of joules of heat energy absorbed is

______________________.

The temperature of 80 grams of water was raised to 35°C by the addition of 6270 joules of heat energy. What was the initial temperature of the water? __________.
A sample of water is heated from 282 K to 297 K by the addition of 3000 Joules of heat. What is the mass of the water?

___________________

If a 4.0 gram sample of water at 10°C absorbs 20 Joules of heat energy, the temperature of the sample will be raised by how many kelvins?______________
How much energy is required to covert 100g of H2O(s) to H2O(l)? _______________________
How much energy is released when 10 g of water vapor condenses? _______________________

What does STP stand for, in words? ________________________Numerically, what does STP stand for? ____________________________

Kinetic Theory of Gases
1. Because relatively great distances separate gas particles, volume occupied by the particles themselves are negligible.
2. Gases contain particles (usually molecules or atoms) that are in constant, random, straight-line motion.
3. Gas particles collide with each other against the walls of its container, transferring energy, with no loss, yet they are elastic.
4. Gas particles do not attract each other.
Above is the Kinetic Theory of Gases. Which two cannot exist in the Real World? ______, _______
Under what conditions will a gas act ideally? [Give the condition(s)] Explain through an example.
A gas has a volume of 2000 mL at –253 °C and a pressure of 101.3 kPa . What will be the new volume when the temperature is changed to
– 233 °C and the pressure is changed to 198.5 kPa? Is this a Charles’ Law, Boyles’ Law or Combined Gas Law problem?

A 6.3 liter sample of a gas is at STP. When the temp is raised to 9°C , pressure remaining constant, what will be the new volume of the gas?
Is this a Charles’ Law, Boyles’ Law or Combined Gas Law problem?

The pressure exerted on 800mL of a gas is decreased from 300 kPa to 198 kPa. What is the new volume of the gas if the temp remains
constant? Is this a Charles’ Law, Boyles’ Law or Combined Gas Law problem?

1. Pure water will boil at 70°C in a closed system when
the vapor pressure in the system is _________.
2. As kinetic energy increases, vapor pressure of a
liquid _______________.
3. Which of the following four liquids in Table H
vaporizes most easily? ____________
4. Which substance in Table H has the strongest and
weakest intermolecular forces of attraction?
Strongest ____________ Weakest __________
5. Describe the difference between intermolecular
forces of attraction between (s), (l), (g).

How do the diagrams below relate to intermolecular forces of attraction and (s), (l), (g).

What is the atomic # ___

What is the mass # ___

How many protons ___

How many neutrons ___

How many electrons ___

How many valence electrons are there ___

Write out the electrons configuration in the ground state. _________________________________
Write out the possible electrons configuration in the excited state.__________________________
What happens when an electron moves from a higher principle energy level to a lower energy level?
What principle energy level do the valence electrons reside on ___
What group # is this element a part of ___

What period ___

What kind of info does a group # and period # reveal ___

What is the difference between Ar-40 and Ar-37?
40
37
Ar18
Ar18
#p ___
#n ___
#e ___

#p ___
#n ___
#e ___

-----------------------------------------------------------------------------------------------------------------------------e- = 54Net Charge
# of protons = + _ .
# of electrons = - _ .
-------------------------------

P = 55+
N = 78
Write out the electron configuration for the sample above_____________________

Total Net Charge =

Complete the shells above with the appropriate number for the electron configuration.
What is the identity of the sample above? Be Careful, calculate the Net Charge first ______________
What other element does this sample share its electron configuration with? ___________
Is this element now considered stable? _________ Why?________________________________

Write out the electron, orbital and electron-dot symbol configuration for Mg atom .
Electron configuration ____________________________________

Electron-Dot Symbol

Mg

Write out the kernel ___________________________
Valence Level = _______

# of Valence e- = _____

Group number = _____ Period = _______

Write out the electron, orbital and electron-dot symbol configuration for Cl atom.
Electron configuration ____________________________________

Electron-Dot Symbol

Cl

Write out the kernel _______________________________________
Valence Level = _______

# of Valence e- = _____

Group number = _____ Period = _______

Write out the electron, orbital and electron-dot symbol configuration for Cl +3 ion .
Electron configuration ____________________________________

Electron-Dot Symbol

Cl

Write out the kernel _______________________________________
Valence Level = _______

# of Valence e- = _____

Group number = _____ Period = _______

In Rutherford’s experiment, most of the alpha particles passed through the gold foil. Which observation verifies this? (Circle one)
Thicker gold foil scatters more.
Most pass through with little or no deflection.
The paths are hyperbolic.
The scattering angle is related to the atomic number.

Radioactivity – the spontaneous release of energy by a nucleus.
A.

Natural radioactivity occurs in elements that are unstable. These elements have atomic numbers above 83 on the periodic table. They
undergo spontaneous decay.

Natural Transmutation
1.

Alpha decay – release an alpha particle, which is a He nucleus ( He ). The mass in reaction will decrease by 4 and the atomic # by 2.
226
Ra 
88

2.

222
Rn +
86

2

Beta decay – is the release of a beta particle, which is a high speed electron. The mass doesn’t change but the atomic # increases by 1.
214
Pb 
82

3.

4
He

214
Bi +
83

o
e
-1

Gamma radiation is a loss of energy. The mass and the charge do not change.
214
Pb 
82

214
Pb + Energy
82

Artificial Transmutation (Nuclear Equations):
With a pr oto n:
With a ne utr o n:

0n

Fission Nuclear Reaction:
+

92U

235



+

1

+

27
13Al

With a n al ph a pa rticle:
1
0n

1

1H

56Ba

142

+

36 Kr

91

4 Be

9

13 Al

+

6

 3Li +

2He

27

24

2 He

4




11 Na
30
15 P

+

4

+
0n

2H e

4

1

1

+ 3 0n + energy

Fusion Reaction
1H

B.

2

2

+ 1H 

2He

4

+ energy

Half life – is the time required for a sample to decay by ½.

Table N is a list of selected half-lives.

Consider the radioactive isotope iodine-131, whose 1/2-life is 8 days.
If we had 16-milligrams of this isotope, it would decay over time as follows:
(16 days )

8d

8d

(24 days )

8d

(32 days )

8d

16 mg  8 mg  4 mg  2 mg  1 mg
So, after 32 days of decay 1 milligram of iodine-131 remains unchanged.
------------------------------------------------------------------------------------------------------------------------------------------------------------------What mass of iodine-131 (half life of 8 days) remains 32 days after a 100-gram sample of this isotope is obtained?
We have a half-life of 8-days and the time the problem gives us is 32 days.
Let’s do this part of the problem first…
Time allotted = 32 days
Half-Life = 8 days
so 32 / 8 =

4 total Half Lives.

Fraction remaining = Draw 4 arrows, which represent each of the 4 Half Lives



 [then stat with the number 1]
1 


 [then proceed to halve each end results]
1  1/2  1/4  1/8  1/16 , BINGO 1/16 is your answer
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1. The nuclide (atomic nucleus)
220
undergoes alpha decay. Write a balanced equation that illustrates this process
Fr
87

.2. When a certain radioactive nuclide undergoes alpha decay,

218

is formed as a daughter nucleus. Identify the parent nuclide
Po

84.
3. The nuclide (atomic nucleus)

234
Th
90

undergoes beta decay. Write a balanced equation that illustrates this process

.4. Write a balanced nuclear equation that shows how the daughter nucleus

14

is produced by beta ( - ) decay
N

7

5. In the reaction:
X +

2He

4

30
15P



+

0n

1

the nucleus represented by x is __________

6. In the reaction:
92U

238

+

2He

4

 X

+

0n

1

the nucleus represented by x is __________

7. In the reaction:
X

+

1
1H

 3Li6 +

2He

4

the nucleus represented by x is __________

8. What total mass of a 16-gram sample of cobalt-60 will remain
unchanged after 15.9 years (use table H)?
1. 8.0 g

2. 4.0 g

3. 2.0 g

4. 1.0 g

9. At the end of 24 days ¼ of an original sample of a radioactive element remains.
What is the half-life of the element?
1. 12 days

2. 6 days

3. 48 days

4. 14 days

10. What fraction of N-16 is left after 28.8 seconds?

Unit 3 Review – Bonding

Formula

Electro.
Diff.

Bond
type
(nonpolar,
polar or
ionic)

Type of
molecule
(dipole /
not
dipole)

Example #
1

H2

Example #
2

NaCl

na

Example #
3

MgCl2

na

Example #
4

H2 O

Example #
5

CO2

Example #
6

NH3

Example #
7

CCl4

Range of
Electronegativity Difference

Bond Type

0 – 0.3

Non polar Covalent

0.4 – 1.6

Polar Covalent

Greater than or equal to 1.7

Ionic

Dashed
Structure of
Molecule
Constructed

Electron Dot
Structure of
Molecule
Constructed

Shape of
Molecule
(linear,
tetrahedral,
bent,
pyramidal)

Using Electronegativity differences, arrange the following four compounds in order of increasing ionic character:

Symmetry
(Symmetrical/n
onsymmetrical)

KBr, AlCl3, Li2O, NaI

Characteristics of types of bonds
Ionic Solids (ionic)
Molecular Substances (covalently bonded)
Network Solids (covalently bonded)
Metallic Bonding (neither)

Write out the formula for Iron (III) Oxide

Write out the formula for Aluminum Nitrite.
What are the oxidation numbers of each of the elements in the compound K2CrO4?

Find the oxidation numbers of each of the following elements in each compound:

HCO3

Ca(NO3)2

Using your understanding of bonding and atomic structure, plus the picture below, define the conditions that are characteristic of a
coordinate covalent bond.

H+

H

N

H

H

H

H

N

+

Answer:

H

H

BEFORE

AFTER
(coordinate covalent bond)

Identify the following types of reactions as synthesis(direct combination), decomposition, single replacement, or double replacement.

___________________
___________________
___________________
___________________

Al2(SO4)3 + Ca(OH)2
2Mg +
O2

H2
+
Fe3O4 
Ag2O  2Ag + O2


Al(OH)3 +
2MgO
Fe
+
H2O

CaSO4

Balance these chemical equations!
F2

+

Al +

H2O

 HF

Pb(NO3)2

+

O3

 Al(NO3)3

What is the sum of the coefficients? _____

+

Pb

What is the sum of the coefficients? _____

Complete each of the following reactions by writing the correct formulas for the products in words and symbols, balance each
equation; then identify the type of reaction as synthesis, decomposition, single replacement, or double replacement.
Barium +

Gold(III)Chloride

Calcium Hydroxide + Potassium Nitrate 

Unit 4 Review – Periodic Table

NOTES



NOTES

Unit 5 Review – Mathematics of Chemistry (plus solutions)
1 mole of something = gram formula mass of an element/compound = 6.02 x 10 23 (atoms / molecules) = 22.4 L of a gas at STP

Molecular (formula) Mass
1. What is the molecular (formula) mass of Na2CO3?

2. Find the formula mass of CuSO4.

Gram Molecular (gram formula) Mass
1. What is the mass in grams of 3.5 moles of water?
1 mole of something = gram formula mass of an element/compound = 6.02 x 10 23 (atoms / molecules) = 22.4 L of a gas at STP

2. What is the mass of 1.2 X 1024 molecules of O2?
1 mole of something = gram formula mass of an element/compound = 6.02 x 10 23 (atoms / molecules) = 22.4 L of a gas at STP

Mole Volume of a Gas
1. What is the mass of 56 liters of CO2 (g) at STP?
1 mole of something = gram formula mass of an element/compound = 6.02 x 10 23 (atoms / molecules) = 22.4 L of a gas at STP

2.What is the volume occupied by 3 moles of nitrogen gas (N2) at STP?
1 mole of something = gram formula mass of an element/compound = 6.02 x 10 23 (atoms / molecules) = 22.4 L of a gas at STP

Finding the Number of Moles
1. How many moles are present in 180 grams of NaOH?
1 mole of something = gram formula mass of an element/compound = 6.02 x 10 23 (atoms / molecules) = 22.4 L of a gas at STP

STOICHIOMETRY
Problems Involving Formulas
1. What is the percentage composition by mass of the elements in sodium sulfate, Na2SO4?

2. What is the percentage of water by mass in sodium carbonate crystals, Na2CO3 • 5H2O?

Empirical Formulas
1. A compound has the empirical formula CH2 & a molecular mass of 42. Its molecular formula is ____________

2. A sample of a compound contains 24 grams of carbon and 64 grams of oxygen. What is the empirical formula
of this compound?

Problems Involving Equations
1. How many moles of water will be produced from the complete combustion of 3 moles of ethane?
2C2H6 + 7O2  4CO2 + 6H2O

2. N2 + 3H2  2NH3 , how many moles of N2 are needed to produce 5 moles of NH3?

Solutions
A solution is a homogeneous mixture of two or more substances.
Solvent - the substance that is in the larger amount.
Solute- the substance that is in the smaller amount.
Aqueous Solutions- solutions in which water is the solvent.
Concentration- the quantity of solute in a given measure ( volume or mass)

Substance x
(solute)
Water
(solvent)

Aqueous
Sat urat ed a nd U ns at ura te d S ol uti ons
Solution
Let’s say we’re mixing table salt in water. The solution is:
Saturated – when the water will accept no more solute (salt), and any remaining salt drops to the bottom.
Supersaturated – when a solution prepared at a higher temp is cooled, the solute (like salt in water) fails to dropout of the
solution. Eventually, the excess solute will leave the solution as it returns to its normal saturation point.)
Unsaturated- when the water will still accept more solute (salt) in the solution.
Sol ubili ty
- the quantity of solute (like salt) needed to just saturate a given amount of solvent (water)
The units for measuring solubility is: grams of solute per 100 grams of solvent.
(ex. At 20°C, 38 grams of NaCl will just saturate 100 grams of H2O. The solubility of NaCl at 20°C is 38
grams NaCl per 100 grams H2O.)
The solubility of solids and liquids increase, while the solubility of gases decrease, with increasing temperature.

Table G Problems
70 grams of KNO3 at 50°C in 100 grams of water.
Circle one

Saturated / Unsaturated / Supersaturated
Which compounds on table G are gases?
_____________________
60 g of HCl at 45°C in 100 grams of water
Circle one

Saturated / Unsaturated / Supersaturated
20 g of SO2 at 20°C in 100 grams of water with no
precipitate on the bottom of the container.
Circle one

Saturated / Unsaturated / Supersaturated
20g of NaCl at 90°C in 50 grams of water.
Circle one

Saturated / Unsaturated / Supersaturated
20g of NaCl at 90°C in 200 grams of water.
Circle one

Saturated / Unsaturated / Supersaturated

One mole of a non / electrolyte
in water raises the boiling
point of water.
One mole of a non / electrolyte
in water lowers the freezing
point of water.
Complete the table below using table F as a guide
Substance

Soluble or
Insoluble

# moles
produced when
put into water

Electrolyte
(Yes or No)

Freezing Point
(Increases or
Decreases)

Boiling Point
(Increases or
Decreases)

Ag2SO4
NH4NO3
CaCrO4
FrClO4
Ba(OH)2

Molarity
Molarity, M, of a solution is the number of moles of solute contained in 1 liter of solution.
In other words:
A 3 M solution = 3 moles of solute per liter of solution, or
A 0.5 M solution = 0.5 moles of solute per liter of solution
1) What is the molarity of a solution that contains 4 grams of NaOH in 500 milliliters of solution? (formula mass of NaOH = 40 g)

2) What is the molarity of a solution that contains 28 grams of KOH (formula mass = 56) in 2.0 liters of solution?

Relationship Between Density and Molecular Mass

Density = Molecular mass
Volume (use 22.4 when STP is mentioned, yet no volume is given)

The density of a gas is 1.96 g/L at STP. What is its molecular mass?

What is the density of carbon dioxide, CO2 , at STP?

Unit 6 Review – Kinetics and Equilibrium
Use table I to correctly put the delta H in this equation.

N2 + 2O2

 2NO2

What happens to the reaction above when:
The pressure is increased
The reaction shifts to the ____________
The [O2] ____________ (inc./dec.)
The [N2] ____________ (inc./dec.)
The [NO2] ____________ (inc./dec.)

L
e

The pressure is decreased
The reaction shifts to the ____________
The [O2] ____________ (inc./dec.)
The [N2] ____________ (inc./dec.)
The [NO2] ____________ (inc./dec.)
The temperature is Increased
The reaction shifts to the ____________
The [NO2] ____________ (inc./dec.)
The [O2] ____________ (inc./dec.)
The [N2] ____________ (inc./dec.)
The temperature is decreased
The reaction shifts to the ____________
The [NO2] ____________ (inc./dec.)
The [O2] ____________ (inc./dec.)
The [N2] ____________ (inc./dec.)
The [NO2] is Increased
The reaction shifts to the ____________
The [N2] ____________ (inc./dec.)
The [O2] ____________ (inc./dec.)
The [N2] is decreased
The reaction shifts to the ____________

C
h
a
t
l
i
e
r
s
P
r
i
n
c
i
p
l
e

The [NO2] ____________ (inc./dec.)
The [O2] ____________ (inc./dec.)
What is the enthalpy for the decomposition of 4 moles of NO2? _________________
How much energy is absorbed during the synthesis of 1 mole of NO2? _________________

Potential Energy

B
C

F

D

Which letter represents the heat of formation? ________
Which letter represents the energy of activation for the reverse reaction? ________
Which letter represents the potential energy of the products? ________
Which letter represents activated complex? ________

E

A

Which letter represents the energy of activation of the forward reaction? ________
Which letter represents the potential energy of the reactants? ________
Which regions would be affected by the addition of a catalyst to this reaction?

Reaction Coordinate 
3CO(g) + 3NO2 (g) ↔ 3CO2 (g) + 3NO (g) + 162 kJ

_________________ (must have all 3 answers)

Factors that Affect the Rate of a Reaction
The speed of a reaction depends on:
•
•

the number of collisions
the fraction of those collisions that are effective.

Any factor that increases the number of effective collisions will serve to increases the rate of the reaction.
1- Nature of the Reactants
2- Concentrations of the Reactants
3- Temperature
4- Reaction Mechanism
5- Catalysts

Equilibrium
Equilibrium is a state of balance between two opposite reactions, physical or chemical, which are taking place at the same time.

Phase Equilibrium –
Solution Equilibrium
1.
2.

Solids in Liquids
Gases in Liquids

What factors enable a reaction to occur spontaneously under a given set of conditions?
1. THE ENERGY FACTOR
- Systems tend to change from higher to lower energy states.
(Potential Energy to Potential Energy)
- Many chemical reactions release energy – Products have less energy than Reactants
- Tendency for reactions to occur spontaneously when it is an exothermic reaction
(ΔH is negative)
2. THE DISORDER FACTOR
- Systems tend to reach a state of higher disorder (randomness)
(ex. Sugar dissolves in water, your bedroom gets messy after a couple of days of neglect.)
- Disorder is measured by a quantity called entropy.
- Tendency for reactions to occur spontaneously when the entropy increases ( ΔS is positive)
EVENTS LEADING TO HIGHER DISORDER
− Temp  leading to  in random motion of particles present.
− Phase Change:

Solid (great order, low entropy) Liquid (more randomness, higher entropy)  Gas (max randomness, highest entropy)

−
−

There are more products than reactants in a chemical reaction.
When the products of a reaction are simpler than the reactants.

Example of all Events Listed Above
2KClO3 (s)  2KCl (s) + 3O2 (g) + 875 kJ
This reaction leads to disorder because:

1.) The Products are simpler
2.) There are more Products
3.) Reaction leads to a Gas
4) Exothermic Reaction

Unit 7 Review – Acids and Bases
If you have .000001 M of H2SO4, fill in the rest of the chart below
( exponential format)

[H3O+] =

( exponential format)

[OH-] =

pH =

pOH =
Acidic or Basic or Neutral (circle one)

If you have pOH of 2, fill in the rest of the chart below
( exponential format)

[H3O+] =

( exponential format)

[OH-] =

pH =

pOH =
Acidic or Basic or Neutral (circle one)

If you have pH of 4, fill in the rest of the chart below
( exponential format)

[H3O+] =

( exponential format)

[OH-] =

pH =

pOH =
Acidic or Basic or Neutral (circle one)

If you have [CH3COOH] of .0000001, fill in the rest of the chart below
( exponential format)

[H3O+] =

( exponential format)

[OH-] =

pOH =

pH =
Acidic or Basic or Neutral (circle one)

For the three reactions list the conjugate acid-base pairs and answer whether amphoterism is present or not.
H2SO4(aq) + H2O(l) ↔HSO4- (aq) + H3O+(aq)
Ex. of Amphoterism? ( Y / N )
H2O(l) + H2O(l) ↔ H3O+(aq) + OH-(aq)
Ex. of Amphoterism? ( Y / N )

Conjugate Acid-Base Pair # 1____________ , ___________
Conjugate Acid-Base Pair # 2 ____________ , ___________
Conjugate Acid-Base Pair # 1____________ , ___________
Conjugate Acid-Base Pair # 2 ____________ , ___________

Given the reaction, HSO4-(aq) + NH3(g) ↔ NH4+(aq) + SO4(aq) , fill in the first blank of each question with either (Bron.- Low Acid or Bron.- Low Base) and
then in the “because it” blank put the operational definition of a Bron. – Low. Acid/Base that accurately describes who is accepting and donating “H + ” (proton),
and to whom and from whom the proton is being delivered and accepted from.

H2SO4(aq) + H2O(l) ↔HSO4- (aq) + H3O+(aq)
H2SO4 is a ____________because it _________________________________________________________________________________________________________.
H2O is a _____________ because it _________________________________________________________________________________________________________.
HSO4- is a _____________ because it _________________________________________________________________________________________________________.
H3O+ is a _____________ because it _________________________________________________________________________________________________________.
Which substance can act as an Arrhenius Acid in aqueous solution?
Which solution will turn phenolphthalein pink? 1. HBr(aq)

1. NaI

2. CO2(aq)

2. HI

3. LiOH(aq)

3. LiH

4. NH3

4. CH3OH(aq)

Which compound is a salt? 1. Na 3PO4 2. H3PO4 3. CH3COOH 4. Ca(OH)2
Red litmus will turn blue when placed in an aqueous solution of 1. KCl 2. KOH 3. CH3OH 4. CH3COOH
Which formula releases H+ and which releases OH- when put in water ? 1. KOH 2. KCl 3. CH3OH 4. CH3COOH
Which relationship is present in a solution that has a pH of 7, pH of 10 and pH of 5?
1. [H+] > [OH-]

2. [H+] = [OH-]

3. [H+] < [OH-]

4. [H+] + [OH-]

Hydrolysis of Salts in Aqueous Solutions

NaCl is the product of the neutralization of HCl by NaOH. In neutralization an acid in equal amount with a base will neutralize producing water and salt.
Therefore an aqueous solution of NaCl would be neutral. However, not all salts produce neutral solutions when dissolved in water.
HCl + NaOH  NaCl + H2O
acid

hydroxide base

salt

water

HI, HBr, HCl, HNO3 , and H2SO4 are strong acids. LiOH, NaOH, KOH, RbOH and CsOH are strong bases.
Combine any of these two and you will get a salt whose aqueous solution is neutral.
However, when a weak acid is combined with a strong base, a salt, which is slightly basic (alkaline), and water is produced.
When a strong acid is combined with a weak base, a salt, which is slightly acidic and water is produced.
This is known as HYDROLYSIS, which is essentially the reverse of a neutralization reaction.
salt of a
strong acid
strong base
strong acid

salt of a
weak base
Weak acid
strong base

Hydrolyzes to form a
Acidic Solution
Basic Solution
DOES NOT HYDROLIZE

2NaOH + H2CO3  Na2CO3 + 2H2O
strong base

HI

weak acid

+

salt

water

NH4OH  NH4I + H2O

strong acid

weak base

KOH

+

strong acid

salt

water

HCl  KCl + H2O
strong base

salt

water

Strong Acids
HI
HNO3
HBr
H2SO4
HCl

Strong Bases
NaOH
RbOH
KOH
CsOH
LiOH

Creates a salt solution that is a slightly basic solution, look where Na2CO3 comes from,

Na+

+

OH-

+

H+ + CO3-2  …………………..

Creates a salt solution that is a slightly acidic solution, look where NH4I comes from,
H+ + I - + NH4+ + OH -  …………………..
Creates a salt solution that is neutral, look where KCl comes from,

K+

+

OH-

+

H+ + Cl -1  …………………..

--------------------------------------------------------------------------------------------------------------------------------------------Given the compounds H2SO4 and KOH:
Write out the resulting reaction (as a balanced equation) that occurs when the two are mixed below:
_________________________________________________________________________________________________________
What term best describes this reaction above? ________________________
Underneath each compound in the final balanced equation, label each compound appropriately (Acid, Base, salt, water)
What could be the pH of the resulting solution (the product) of this reaction? ____________
If the given the compounds were H2CO3 and NaOH what could the pH possibly be? _______________________, Why? ____________________________

What color would a solution with a pH of 6.9
possibly be if you were using bromthymol blue?
___________________________________
What color would a solution with a pH of 1.7
possibly be if you were using bromcresol green?
___________________________________

Unit 8 Review – Redox & Electrochemistry
What is the oxidation number of each in:

In which substance is the oxidation number of nitrogen zero?

a) NH3

b) NO2

c) N2

-

d) N2O

HSO4

Oxygen will have a positive oxidation number
when combined with
a) fluorine b) chlorine c) iodine

b) KClO2

c) KClO3

_____

S = ____

O = ____

What is the oxidation number of each element in: (Be careful and think carefully, make sure to look carefully at the periodic table)

d) bromine

NaHCO3

In which compound does chlorine have the
highest oxidation number?
a) KClO

H=

Na = ___

H = ___ C = ___ O = ____

What is the oxidation number of each in:

HClO4

d) KClO4

H = ___ Cl = ___ O = ___

Fill in the appropriate oxidation numbers for the reaction provided, and then proceed to fill in the chart.
Co(s) + PbCl2 (aq)  CoCl2 (aq) + Pb (s)
↓ Include Oxidation numbers ↓

Half - Reactions
Oxidation Half-Reaction =

Which element is oxidized? ________

Reduction Half Reaction =

Which element is reduced? ________

Circle One ↓
Ox. or Red. Agent
Ox. or Red. Agent

Total Net Reaction =

Draw an Electrochemical Cell Diagram for the above reaction.

__ Pb+2 + __ Au+3  __ Pb+4 + __ Au0
Ox:



Red.

____________________________
Balanced Net Reaction:
(Place your final coefficients in the lined spaces provided above.)

Which species is oxidized?

_____

Which species is reduced?

_____

Which is the oxidizing agent?

_____

Which is the reducing agent?

_____

ANnie
The homicidal
OX

RED
the dead
CAT

Draw an electrolytic cell for the plating of copper on a fork.

Describe the major differences between an electrolytic cell and an electrochemical cell.

Unit 9 Review – Organic Chemistry

Write the chemical formula and Draw the Structural
Formula for the Homologous Alkane Series:

Name

Structural Formula

Methane
CH4 .
----------------------------------------------------------------------Ethane
________
----------------------------------------------------------------------Propane
________
----------------------------------------------------------------------Butane
________
----------------------------------------------------------------------Pentane
________
----------------------------------------------------------------------Octane
________
-----------------------------------------------------------

Name

Structural Formula

Ethene
________
----------------------------------------------------------------------Propene
________
----------------------------------------------------------------------2-Butene
________
----------------------------------------------------------------------2-Pentene
________
----------------------------------------------------------------------2-Octene
________
_______________________________________________
Name
Structural Formula
Ethyne
________
----------------------------------------------------------------------Propyne
________
----------------------------------------------------------------------2-Butyne
________
----------------------------------------------------------------------2-Pentyne
________
----------------------------------------------------------------------2-Octyne
________

Dihydroxy and Trihidroxy
Alcohols

Organic Reactions
SUBSTITUTION REACTION
-

the replacement of one kind of atom or group by another kind of atom or group.
An example of this occurs in saturated hydrocarbons where a hydrogen is replaced.
If the hydrogen is replaced by a halogen (F,Cl, Br, I, At) halogenation is said to have occurred.
The products of such a reaction are termed halogen derivatives.

ADDITION REACTION
-

The adding of one or more atoms or groups at a double or triple bond.
The double or triple bond is changed to a single (saturated) bond or double bond.
If hydrogen is added, the process is referred to as hydrogenation.
Addition is characteristic of unsaturated compounds (halogens like to be added to these compounds).

-

Addition takes place more rapidly than substitution reactions.

ESTERIFICATION
-

Organic acids (COOH) react with alcohol’s to produce an ester plus water.
The process is reversible (like equilibrium) and slow and is called esterification.
Esterification = acid + alcohol  ester + water
Fats are esters that are derived from glycerol, a trihydroxy alcohol.
Esters have a pleasant odor.

-

Esterification is also referred to as a hydrolysis (in the reverse) and is
considered to be a dehydration reaction (water product) or condensation (water product).

SAPONIFICATION
-

the hydrolysis of a fat with a base such as NaOH, which produces glycerol and salts of fatty acids known as SOAP.
Fat + NaOH  glycerol + SOAP

-

saponification can also be looked at as the hydrolysis of an ester (since fat is an ester technically).

FERMENTATION
-

chemical process where molecules are broken down.
For example, zymase, an enzyme (which act as catalysts) from yeast, breaks down glucose to ethanol,
and carbon dioxide.

-

Ethanol, the alcoholic beverage alcohol, and carbon dioxide, the carbonation of the beverage. ----- ex. Beer.

OXIDATION
-

When saturated hydrocarbons (like methane) react with oxygen at a high temperature and produce carbon dioxide and water.
CH4 + 2O2  CO2 + 2H2O
Oxidation makes alkanes suitable as fuels. With various amounts of oxygen, carbon monoxide and carbon soot is produced.
2CH4 + 3O2  CO2 + 4H2O
and
CH4 + O2  CO2 + 2H2O

POLYMERIZATION
-

A polymer is a large molecule composed of many repeating units called monomers.
In polymerization, a number of monomers join to form a polymer.
Natural polymers: proteins, cellulose, starch

-

Synthetic polymers: plastic polyethylene, nylon and polyester.

Condensation Polymerization
-

Monomers are joined by a dehydration reaction (water is released)
This will continue to grow as additional monomers attach to the dimer.

-

Ex. Silicones, nylons, polyester

Addition Polymerization
-

Monomers that are unsaturated undergo polymerization by addition reactions with each other.

-

The double or triple bonds are reduced to single or double bonds just like we learned earlier in addition reactions.

nC2H4  (C2H4)n
ethene
polyethylene

Note here that the “~” denotes the repeated ethene units.

