                                                    Exam Review 1: Atomic Theory
Name ________________________​​___
1. Identify the scientists who made the following discoveries

	1. _____________________suggested that electrons exist in discrete energy levels 

2. _____________________atoms contain a dense, positive nucleus; gold-foil experiment

3.                                           responsible for the current quantum mechanical model of the atom


2.  Sketch the atomic model for the following scientists 

	Bohr
	Schrodinger
	Earliest model
	Rutherford

	
	
	
	


3.  Why does the quantum mechanical model (current model) have “clouds”?

4. Complete the following table 

	Atom or Ion
	Average atomic mass
	Mass

Number
	Atomic 

Number
	Number

Of protons
	Number 

Of electrons
	Number

Of neutrons

	          F
	
	
	
	
	
	

	56Mn
	
	
	
	
	
	

	P3−
	
	
	
	
	
	

	30Mg
	
	
	
	
	
	

	Ca2+
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5.  Write the isotope symbol, (example:     U )  including atomic number & mass number for each isotope.
	Carbon-14


	Chromium-53
	Nickel-63

	Zirconium-92




6.  Bohr model of Hydrogen - Give the energy transition (ex. 5 to 3) and the color of visible light emitted.

	Energy Transition
	Visible light color
	Light wavelength

	
	
	434 nm



	
	
	656 nm



	
	
	410 nm




7.  Electromagnetic spectrum

	____________________ what is the range of wavelengths for green light

____________________ What types of waves have energy just less than that of visible light?

____________________What types of electromagnetic energy has the shortest wavelength?

____________________Does violet light or red light have the greater frequency?



8.  Give the abbreviated electron configuration and orbital diagram for each of the following. 

	P


	P−3


	Cu


	Sr


	Sr2+




Exam Review 2: Periodic Table
1.  Color code Periodic Table

Green – Halogens
Red – Alkali Metals

Blue – Alkaline Metals

    Brown Lanthanides

Purple – Noble Gases    Yellow – Transition elements
Black – Semimetals/metalloids
    Orange - Actinides
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2.  Describe where each is located on the periodic table and list the properties of each:
	 metals – 


	nonmetals – 


	metalloids - 


3.  Define the following periodic trends.  Draw arrows for each trend to show which way they increases.  (For example, Ionization energy increases up and to the right.)
	Ionization energy – 


	Atomic radius – 


	Electronegativity – 


	Metal Reactivity/ Nonmetal Reactivity – 



4.  Compare and contrast the Periodic table of Mendeleev and Moseley

	Mendeleev
	Moseley

	
	


5.  Answer the following questions.
	Which has the larger radius:  Ra or N                     Ne or Xe            Cl or Cl−               Mg or Mg2+



	Which has the highest ionization energy:    Li or Cs               Ba or As 



	Which is more electronegative:    F or Ne             Na or Mg



Exam Review 3 Bonding
	1.  Are the bonds in the following substances IONIC or COVALENT?  (If covalent, label either POLAR or NONPOLAR.)
MgO                                       LiCl                                        Br2                                      H2O                  



	2.  Are the following properties characteristics of ionic, covalent, or metallic bonding?

____________________Delocalized electrons in an electron sea

____________________Transfer of electrons

____________________Do not conduct electricity and have low melting points

____________________Sharing electrons

____________________contains cations and anions
____________________Use prefixes in name describing number of atoms 

	3.  Using Lewis Structures: Draw the ionic bonding that occurs between the following atoms.  Use ARROWS to show where the electrons are TRANSFERRED.   

Magnesium and fluorine

Aluminum and sulfur



	4.  Draw a Lewis structure & give the molecular shape for the following molecules.  Indicate polar or nonpolar

CH4

Shape:
Polar?
Nitrogen (N2)
Shape:

Polar?
Oxygen difluoride
Shape:

Polar?
Phosphorus triiodide
Shape:

Polar?
boron trichloride      
Shape:

Polar?                                       

HBr
Shape:
Polar?
CHCl3
Shape:
Polar?
Carbon dioxide
Shape:

Polar?
Bromine (Br2)
Shape:

Polar?
Nitrogen trihydride
Shape:

Polar?


	5.  Identify each intermolecular force (Dispersion, dipole-dipole, hydrogen bonding)

____________________Attraction between any 2 polar molecules

____________________Weakest of all the forces of attraction
____________________Attraction between 2 nonpolar molecules
____________________Strongest intermolecular force
____________________Force of attraction between H of one molecule and either N,O, or F of a different molecule
____________________Force of attraction between 2 silicon dioxide molecules
____________________Force of attraction between 2 HBr molecules

____________________Forces of attraction (there are 2!) between 2 nitrogen trihydride molecules



	6.  Identify each type of solid based on its bonds  (ionic, covalent, or metallic)

____________________Atoms surrounded by sea of mobile electrons

____________________Connected by intermolecular forces

____________________Charged particles in a geometric, repeating pattern 


	7.  Explain the relationship between strong intermolecular forces & the boiling point (or melting point) of a substance.




Exam Review 4:  Naming (Covalent, Ionic, Acids)


 1.  Write acidic, covalent or ionic

	____________________hydrogen + nonmetal                                     _____________________metal + nonmetal

____________________name has prefixes                                          _____________________formula begins with H

____________________charges add to zero                                        ____________________ only nonmetals

____________________molecules                                                        ____________________formula units

____________________ charges = 0                                                    ____________________Roman numerals 


2.  Write the name or the formula

	CO2


	Fe2O3
	Disphosphorus trisulfide


	acetic acid
	SCl2

	gold (III) hydroxide


	SnO2
	silver oxide
	sulfuric acid
	carbon tetrachloride

	calcium nitrate


	ammonium sulfate
	CuCO3
	aluminum phosphide
	lead (IV) sulfide

	HCl
	Magnesium carbonate


	Iron (II) nitrate


	K2O


	PBr3

	iron (II) acetate


	aluminum chromate


	C3H6
	lithium chloride
	HC2H3O2

	HNO3
	N2O3
	dihydrogen monoxide


	hydrochloric acid
	zinc nitride


Exam Review 5: Chemical Reactions
1.  Classify the following as chemical or physical.

	____________________ cutting wire

____________________ melting at room temperature

____________________apple slices turning brown

____________________ magnetic

____________________ corrosive
	____________________ reacts violently with water

____________________ ripening tomatoes

____________________ ice melting

____________________ compressing a gas

____________________ decomposes in air


2.  What would the NET IONIC EQUATION look like for this reaction:   AgNO3  +  CaCl2  (
3.  What would the spectator ions be for the above reaction?

4.  What do you use to see if a single replacement reaction will work?

5.  What do you use to see if a double replacement reaction will work?

6.  For each reaction below, write the entire reaction, balance it and label the type.  Don’t forget to check for DNR if it is a SR or DR reaction!!

	Iron (III) oxide is heated                                                                                      Reaction type_____________________



	C5H12(l) in the presence of oxygen                                                                      Reaction type_____________________



	Aluminum is added to oxygen                                                                             Reaction type_____________________



	Zinc added to hydrochloric acid                                                                           Reaction type_____________________



	Sodium chloride added to sulfuric acid                                                                Reaction type_____________________



	Potassium chlorate is heated  (Hint: You HAVE to use the ref. tables!)            Reaction type_____________________



	Copper (II) is added to a solution of silver nitrate                                                Reaction type_____________________



	Magnesium chloride added to silver nitrate                                                         Reaction type_____________________



	Combustion of  butane (C4H10)                                                                           Reaction type_____________________



	Calcium oxide is added to water.(Hint use “synthesis” section of ref. pack!)Reaction type_____________________



	Aluminum sulfate is added to ammonium hydroxide                                           Reaction type_____________________



	silver is added to aluminum nitrate                                                                      Reaction type_____________________



	Fluorine is added to lithium iodide                                                                     Reaction type_____________________



	Sulfuric acid is added to barium chloride                                                            Reaction type_____________________




Exam Review 6: Stoichiometry
1. THE MOLE (You must show your work to get any credit)

	How many formula units are in 25.0 g of 
sodium sulfate?

	How many liters of CO2 can be produced from 
2.0 x 1020 molecules (at STP)?


	How many moles is 10 liters of H2 at STP?

	Find the % composition of copper (II) chloride




	The percent composition of a compound is 40.0% C, 6.7% H, and 53.7% O.  
The molecular mass of the compound is 180.0 g/mol.  Find its empirical and molecular formulas.




2.   STOICHIOMETRY (You must show your work to get any credit)

	How many grams of ammonia (NH3) would be produced from 3 L of nitrogen at STP, based on the following reaction: 
                                                         3H2 + N2  ( 2NH3


	In the reaction above, how many grams of nitrogen are required to react with 20 grams of hydrogen?



	How many grams of zinc sulfide are required to react with 12.6 L of oxygen gas at STP in the following reaction?  
Zinc sulfide added to oxygen producing zinc oxide and sulfur dioxide. (Hint, write the reaction and balance it first!)


	6.45 g of lithium reacts with excess oxygen gas to produce lithium oxide.  How many grams of Li2O are formed?  
(Hint:  write the reaction and balance it first!)



Exam Review 7: Gases
	What number is added to °C to determine temperature in Kelvin?

	Convert 735 mmHg to kPa



	

	A gas with a volume of 4.0 L is allowed to expand to a volume of 8.0 L.  What happens to the pressure in the container if the temperature remains constant?



	What volume will 2.5 moles of oxygen gas occupy at 25 °C and a pressure of 0.20 atm?



	Calculate the number of liters occupied at STP for 6.7 moles of nitrogen



	If the temperature of a balloon with a volume of 45 mL is raised from 22 °C to 58 °C, what will the new volume be if the pressure remains constant?



	Calculate the pressure (in mmHg) of 0.700 mol of a gas at 27°C that is contained in a volume of 1.50 L.



	Calculate the mass of 24.0 L of carbon tetrahydride at STP?



	At a temperature of 340 K, a contained gas has a volume of 240.0 mL at 700. torr pressure. At 380 K, the contained gas has a volume of 60.0 mL.  What is the new pressure of the gas?



	A student is preparing for a laboratory experiment in which 3 gases will be mixed together.  There is a 2L sample of neon gas at a pressure of 2 atm. A 2L sample of carbon dioxide gas at a pressure of 3 atm, and a 2L sample of nitrogen gas at a pressure of 4 atm.  All 3 samples are at room temperature.  In the experiment the 3 gases will all be transferred to the same rigid 2L container.  What is the total pressure the student should expect the gases to exert in the final mixture?




	On the phase diagram, label the following points: Triple point, normal boiling point, normal melting point, critical  point.  Also label solid, liquid, gas.
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Exam Review 8: Thermochemistry
	List 3 ways to increase the rate of a reaction

	What does a catalyst do?  How does it do that?
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On the above diagram, label the activation energy
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On the above diagram, show how catalyst would change the diagram. 



	

	Heating curve
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Which letter(s) temperatures? Use the curve above to answer.

__________ boiling point

__________liquid phase

__________ 334 J/g

__________vapor

__________no change in kinetic energy

__________2260 J/g

__________KE is changing

__________heat of fusion

__________solid

__________ 2.02 J/g°C

__________melting/freezing

__________condensation/boiling

__________ 4.18 J/g°C

__________heat of vaporization

__________melting point 

__________ 2.05 J/g°C

What does “equilibrium” mean?  

What does it mean if the equilibrium constant (K) is:
a)  greater than 1?

b)  equal to 1?

c)  less than 1?



	Calculate the amount of heat absorbed to melt 63.0 g of ice at 0°C to water at 0°C?



	How much heat is released when 10.0 grams of water is cooled from 75°C to 25°C?



	How much energy is required to change 5.0 grams of ice at -10.0°C to steam at 110°C



	How much heat is absorbed when 47.0 grams of magnesium is heated from 21.0°C to 38.0°C?



	Calculate the heat gained by 15.0 g of ice is raised from -25.0°C to -5.0°C?



	50.0g of silver metal are heated from 25.0°C to 41.0°C by gaining 192J of heat energy.  Calculate the specific heat (Cp) of silver.



	For the reaction below, explain if it would shift left or right under each condition.  What would happen to the amount of CO2 for each one?                     CH4 (g)  +  O2 (g)  ((  CO2 (g)  +  H2O (g)        ∆H = -105.8 kj/mol
                                      Shift (left or right?)       CO2 (increase or decrease?)
         Add O2                      

         Add heat

    Decrease pressure

         Remove H2O

             

	Write the equilibrium constant (K) expression for the following reaction:    N2 (g)  +  3H2 (g)  ((  2NH3 (g)

Calculate K, using the values given.    Concentration of:    N2 = 0.2 M;     H2 = 0.5 M;     NH3 = 1.2 M

What does that number tell you about the reaction?  


Exam Review 9: Solutions
Use the graph provided to answer the following questions.
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__________1. How many grams of NH3 can be dissolved in 100 grams of water at 70 ºC?
_____________2. You have 35 grams of ammonium chloride in 100grams of water at 50 ºC.  Is the solution

saturated, unsaturated, or supersaturated?

_____________3. A saturated solution of potassium chlorate is currently in 100 grams of water at 100 ºC. 

Will it be saturated, unsaturated, or supersaturated when it is cooled to 10 ºC?

______________4. How much sodium nitrate is needed to form a saturated solution in 200 g of H2O at 10 °C?

Complete the following table

	State whether each pair is soluble or insoluble

_________________________Potassium chloride in water 

_________________________Ammonia (NH3) in oil  (Hint:  Oil is nonpolar.)
_________________________Carbon tetrahydride in water

	How many grams of aluminum chloride are required to make a 2.25 molar solution in 30.0 mL of water?



	What volume of 12 M HCl is needed to prepare .25 L of 0.20 M HCl?



	Calculate the molarity of the solution made of 7.5 mole of potassium iodide in 2.8 liters of solution.



	Calculate the volume required to make a 2.78 M solution of 568.0 grams of sodium nitrate?




Exam Review 10: Acid/Base
	State whether the following are acids or bases

· Have a sour taste

· Feel slippery

· Have a bitter taste
· Turns phenolphthalein bright pink



	Define acids and bases according to 

· Arrhenius:  acids – 
                               bases – 
· Bronsted-Lowry:  acids – 

                            bases – 



	Identify each substance as acid, base, conjugate acid, or conjugate base

                        H2S  +  H2O   →   HS−  +  H3O+


	Finish this reaction and balance.  Then label acid, base, salt and water:     H2SO4  +     Al(OH)3  (


	Give the conjugate bases of     H3O+                                         HSO4-


	Find the pH of 0.75 M HCl, also find the pOH



	Find the [OH-] in a solution with a pH of 9.5



	Is the above solution acidic, basic, or neutral?



	What does a buffer do?


	If 43.5 mL of 0.15 M HCl is required to neutralize 25.0 ml of NaOH, what is the molarity of the sodium hydroxide.?



	What makes a strong acid strong?

What is a titration?



Exam Review 11: Nuclear
1. Match each description with the appropriate type of radiation: alpha, beta, or gamma

	____________________A negatively charged electron

____________________Easily blocked by skin
____________________Can go through things the easiest
____________________Helium nucleus

____________________Radiant energy, no electrical charge, wave – not a particle

                                        Has the heaviest mass of all the particles


2. Complete the following equations

	Decay of polonium-218 by alpha emission



	Decay of carbon-14 by beta emission



	234U →  42He +  ?


	214Pb  →  0-1e + ?



4. Half-life calculation
	Carbon-14 has a half-life of 5730 years.  If a plant contained 2.0 grams of carbon-14 when it died, how much is left after 34,380 years?

A sample of uranium starts with 60 g of radioactive material.  After 21 years, there are 7.5 grams still radioactive.  What is the half-life?

What fraction of a sample is still radioactive after 4 half-lives?



Exam Review 12:  Density
Density – Use your reference tables to complete SHOW WORK
	____________________What is the formula for density?

_____________________What is the density of water?

____________________ What is the density of gold?

	What is the density of a substance with a mass of 25.0g and a volume of 24.9cm3? 

	What mass of nickel is found in a 12.5cm3 block of nickel?  (note:  cm3 and mL are the same thing!)

	What is the volume of 5.1g of sodium carbonate?




2. Use your reference tables to complete.

	Boiling point of N2
	Formula of ethanol
	Melting point sucrose
	Formula of sulfate
	Melting point sodium chloride




238





92








Answer the following questions, using the vapor pressure curve below:





1.  Which substance is the MOST volatile?





2.  What is the normal boiling point for substance B?





3.  At what temperature would A boil if the pressure is 450 mmHg?





4.  Which substance has the strongest forces of attraction?
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