Atom and Nuclear Unit:
Discuss the history of the model of the atom including the contributions of Dalton, 


Thompson, Rutherford, Bohr, Chadwick

List the 3 subatomic particles with their location, relative weight, and charge

Give the atomic number, mass number, number of protons, neutrons, and electrons 

in a specific atom

Describe types of radioactive decay

Write reaction for the types of radioactive decay

Describe fission and fusion, and write a reaction for each


Describe a nuclear power plant and how it is used to make energy
Use the periodic table to fill in the following information:
	Symbol
	Atomic

Number
	Mass

Number
	Number of

Protons
	Number of

Neutrons
	Number of 

Electrons

	14

      N
7
	7
	14
	7
	7
	7

	40

      Ar

18
	18
	40
	18
	22
	18

	19

     F

 9
	9
	19
	9
	10
	9

	   39       +1

        K

  19
	19
	39
	19
	20
	18

	59

      Co

27
	27
	59
	27
	32
	27

	   80      -1

        Br

   35
	35
	80
	35
	45
	36

	63

     Cu

29
	29
	63
	29
	34
	29

	 6

     Li

 3
	3
	6
	3
	3
	3

	 24       +2

      Mg

  12
	12
	24
	12
	12
	10

	20

      Ne

10
	10
	20
	10
	10
	10


Nuclear Chemistry:
1.  What is radioactivity?   How and by whom was radioactivity discovered?

Radioactivity is a natural process by which unstable nuclei emit particles or EMR.  Henri Becquerel (1903) found that uranium ores fogged photographic plates even in the absence of sunlight.
2.  Types of radioactivity:  explain each of the following and, if appropriate, write the reaction for an example of that type of decay.












         4



Alpha Decay  helium nucleus released from unstable nucleus:     2 He



  (Slow and not very penetrating.)


238


4


234


  92 U        (

2 He

+
  90 Th




Beta Decay  eletron released from unstable nucleus:   




(faster and more penetrating.)


137


 0


137


  55 Cs        (

-1 e

+
  56 Ba

Gamma Radiation


High energy electronmagnetic radiation that accompany nuclear decays



High penetrating ability (damaging to cells).
3.  What is a transmutation?  Do all nuclear reactions involve transmutation?

A transmutation is a conversion from one element to a different element by a nuclear reaction.
4.  Explain the following nuclear processes and write the reaction for an example of each:


Fission: an unstable nucleus splits when hit with a neutron.

235

1
          92

141
                 1


  92 U    +        0 n     (       36   Kr
   +
  56  Ba      +    3  0 n 

Fusion:  two small nuclei join to make a larger nucleus.


    2

 3
             
               1


    1 H    +        1 H     (      2 He
   +          0 n 
5.
Which type of reaction is used in a typical nuclear reactor to generate energy?   How much energy is released?  Fission is used.  1 kg of U  =  1500 TONS coal
6.      
Complete the following nuclear reactions.  Which ones are more penetrating?


238    


4

234

  92 U        (

2 He      +         90 Th

234    


0
         234

  91 Pa        (

-1 e      +        92 U
7.
Element “X” consists of three naturally occurring isotopes:



  Mass Number

   % Abundance


          
11



23.0

11 x 0.230 = 2.53



12



44.0

12 x 0.440 = 5.28



13



35.0

13 x 0.350 = 4.55










         12.4

Calculate the average atomic mass of “X”.



Weighted average mass in 12.4
Half Life:
1. If you start with 5.8 x 1028 atoms of Pu – 242, how many will remain in 3.03 x 106 years?  The half life of the radioisotope is 3.79 x 105 years.

3.03 x 106 years  =  8 half lives have passed

      3.97 x 105 years


so 5.8 x 1028 atoms divided by 2, 8 times = 2.3 x 1026 atoms remain
2. How many atoms of 1.0 x 106  atom sample of Zn-71 will remain after 12 minutes?  Half life = 2.4 minutes.

12 minutes  =  5 half lives

      2.4 minutes


so 1.0 x 106 atoms divided by 2, 5 times  =  31,000 atoms (sig fig)
Nuclear Power:
Describe the function of the following in a nuclear reactor:
Containment Building The housing that covers the core containing the radioactive fuel

Reactor  Contains the fuel rods and control rods

Fuel Rods  Contain fissionable material

Control Rods  Rods made of a material that absorbs neutrons and , if lowered in between the fuel rods, will slow or stop the fission reaction.

Steam Generator  Contains water that is heated until converted to steam that turns a turbine

Turbine  Has blades that turbine are turned by the steam

Generator  converts the mechanical energy to an electric current.

Pump  Moves the superheated water or steam through the system

Cooling Tower Brings in cool water to cool the steam back to water to be reused.

Electrons and Periodic Table Unit:
Define ground state, excited state, bright line spectrum, and photon and discuss 


how these ideas were used by Bohr to support his idea of energy levels

Write the orbital notation and electron configuration for a given atom

Write orbital notation and electron configuration for ions

Use the periodic table to identify elements given the configuration of the last 


electron (highest energy)

List the 4 quantum numbers and how they are defined

Give the 4 quantum numbers for a specific electron in an atom

Describe how the periodic table was designed (what is “periodic”)

Define group and period

Discuss how group # and period # relate to the electron configuration

Describe the periodic trends including atomic radii, ionization energy, 


electronegativity, chemical activity for metals and nonmetals.

Compare the radius of an ion to an atom of the same element
c = 3.00 x 108 m/sec

h = 6.63 x 10-34 J sec

1nm = 1 x 109m
1.
One of the emission lines in the hydrogen spectrum has a frequency of 

6.91 x 1014 Hz.

a. Calculate its wavelength in nanometers.

3.00 x 108 m  =  (6.91 x 1014 Hz)

  =  4.34 x 10-7 m         so:  434 nm   (move decimal 9 places)
b. Is this line more likely to be reddish orange or blueish purple in color?

Blueish purple
2.
A different emission line in the hydrogen spectrum has an energy of


3.03 x 10-19 J.

Calculate its wavelength in nanometers.

3.03 x 10-19 =   (6.63 x 10-34 Jsec) 

 =  4.52 x 1014 Hz
3.00 x 108 m  =   (4.52 x 1014 Hz)



  =  6.63 x 10-7 m     which equals 663 nm  (move decimal 9 places)

b.  Is this line more likely to be reddish orange or blueish purple in color?




Reddish orange
3.
Which hydrogen emission line, the one described in question 1 or the one described in question 2, has the greater:

    1     frequency

2     wavelength

1    energy
4.
If the line described in question #1 corresponds to a quantum leap from n = 5 to 

n = 2, what would be a reasonable leap for the emission line in question #2?


Starting at  4 or 3 and ending at 2

Electron Configuration:
1. Answer the following questions:

How many sublevels are possible in the third energy level?

There are three sublevels in the third energy level: “s”, “p”, and “d”.
Which sublevel may contain a maximum of 3 pairs of electrons?

A “p” sublevel has three orbitals each holding 2 electrons.
What is the maximum number of electrons that can occupy a “d” sublevel?

A “d” sublevel has 5 orbitals so will hold 5 pairs (or 10) electrons.
What is the maximum number of electrons that may occupy one orbital?  

Any one orbital will hold up to two electrons.
What must be true about electrons occupying the same orbital?

Two electrons in the same orbital must have opposite spins.

How many sublevels are possible in the fourth energy level?

There are four sublevels in the fourth energy level: “s”, “p”, “d”, and “f”
How many orbitals are there in an “f” sublevel?

An “f” sublevel has 7 orbitals.
Which orbital will has a lower energy (fills up first), 3d or 4s?

The 4s is a lower energy and will fill first.
2.   “d” orbitals always come in groups of     5    orbitals, carrying a maximum of 

   10    electrons for the whole group.

3. Place the following orbitals in order of increasing energy:

2s       2p       1s     3d      4s       4p       3s      3p



1s    2s    2p    3s    3p    4s    3d    4p
4. The electron configurations listed here are incorrect.  Explain the mistake and

write the correct configuration for each element or ion listed. Assume ground state.

Al
1s22s22p43s23p3
1s22s22p63s23p1   (2p was not full)

B
1s22s22p6

1s22s22p1   (too many electrons)

F
1s22s22p4

1s22s22p5     (not enough electrons)
5. What is the full electron configuration of each of the following:

Co
1s22s22p63s23p63d74s2  
(3d7 identifies)
Mg+2
1s22s22p6


(lost 2 of its 12 electrons)
As
1s22s22p63s23p63d104s24p3
(4p3 identifies)
6. How many unpaired electrons do each of the atoms in question #6 have?
Co
3

Mg+2
0

As
3

7. Give the identifying configuration of the following:

Ar
3p6

K+1
3p6

Ca+2
3p6

Is there any pattern?  Explain.


Because the K lost one electron and the Ca lost two electrons, they all have 18 

electrons and the same configuration (isoelectronic).
8. Give the identifying configuration of the following:

Ne
2p6

F-1
2p6

O-2
2p6  

Is there any pattern?  Explain.


Because the F gained one electron and the O gained two electrons, they all have 

10 electrons and the same configuration (isoelectronic).
9. Given the identifying configuration, identify the element.

2s1
Be



3p4
S
2p6
Ne



3d3
V
4d1
Y



6s2
Ba
4p5
Br



Based on #8 and #9,  what is the 


identifying configuration when this element becomes an ion?

Probably 4p6 like Kr (others became isoelectronic with Ne and Ar)
Quantum Numbers:
1. For each of the following, give a complete set (4) of quantum numbers for the identifying electron.

N
n =  2


Ca
n =  4


Kr
n =  4

2p3
l =   1


4s2
l  =  0


4p6
l  =  1


m = +1



m = 0



m = +1


s  =  +1/2


s  =  -1/2


s  =  -1/2
Periodic Trends:
1. What do all transition metals have in common?  “d” orbitals are being filled.  They all have identifying configurations with d.
2. Which are not metals?        
Cu    
Co    
H        
I        
Zn     
Br      
Sn

3. Which are halogens?         
Fe
Cl
K
Br
S
Al
F
4. Which is a noble gas?

O
N
CO2
Xe
Al
Cl
H

5. Which is not a transition metal?
F
Cr
Co
Sc
Zn
Cu

6. What is the least electronegative halogen?
__________________________

7. Which noble gas would have the highest ionization energy?  He
8. Which alkali metal would have the highest ionization energy?  Li
9. Which halogen would have the largest atomic radius?  At (or Uus)
10. Which alkali metal is the largest?  Fr
11. Which member of the nitrogen family is in period 3?  P
12. From top to bottom in a group, atomic size (increases, decreases). Increases
13. From left to right in a period, atomic size (increases, decreases).  Decreases
14. From top to bottom in the halogens, electronegativity (increases, decreases) Decreases
15. Which alkali metal is the most active?  _______________________________

16. Excluding the noble gases, which element would:

a. Be the most metallic (lose electrons)?  Fr
b. Be the most nonmetallic (gain electrons)?  F
c. Have the highest electron affinity?  F
d. Have the lowest ionization energy?  Fr
e. Be the smallest halogen?  F
17.
Underline the smaller of each pair: (positive ions are smaller and negative ions or larger than their atom)
O and O-2 
Ca and Ca+2 
H and H-1  
Al and Al+3  
Ca+2 and Mg+2  

From the Bonding Unit:
Compare ionic and covalent compound as to how they form

Determine if a compound is ionic or covalent using electronegativity difference

Determine if a covalent bond is polar

Compare the properties of ionic and covalent compounds including conductivity, 


m.p. and b.p., form, and solubility

Write electron dot diagrams for covalent compounds using the octet rule

Use VSEPR to predict the shape of a molecule 

Determine if a molecule is polar

Determine the type of intermolecular forces the molecules of a compound exhibit

Discuss the effect of intermolecular forces on boiling point and melting point

Determine the type of bonding between each pair of elements.  If bonds formed are ionic, draw an electron dot diagram.  If the bonds are covalent, determine if they are pure or polar.  If polar, show the direction of the polarity.

Cl and Br  (3.16 – 2.96 = 0.20)

Li and Cl  (3.16 -0.98 = 2.18)
Pure covalent




Ionic    (Lithium chloride)







    +1   
    . .   -1






Li   
 :  Cl  :







    . .


H and Cl  (3.16 – 2.2 = 0.96)


Al and O  (3.44 – 1.61 = 1.83)
Polar covalent



Ionic   (Aluminum oxide)
    (
H – Cl





   +3   
        . .   -2






Al  
     :  O :






    +3
        . .








Al


    +3           . .   -2






Al
     :  O :







        . .

Electron Dots for Covalent Compounds:
	Compound
	Electron Dot

Diagram
	Electron

Pairs
	Lone

Pairs
	Shape
	Polar

	H2O
	                  . .

          H  :  O  :  H

                  . .

                             want  12

                             has       8
                             shares  4
	4


	2
	angular
	

	BeH2
	      H  :  Be  :  H

                           wants  8

                            has      4
                           shares  4

	2
	0
	linear
	

	BF3
	          . .                . .

      :   F    :  B  :   F  :

         . .        . .      . .

                  : F :

                   . .               want  30

                                      has    24
                                      share  6   
	3
	0
	Trigonal

planar
	

	SiCl4
	            . .

         : Cl :

   . .      . .     . .            want 40

: Cl  :  C  :  Cl :         have 32
   . .     . .      . .            share  8

         : Cl :

           . .
	4
	0
	tetrahedral
	

	OCl2
	   . .     . .      . .            want 24

: Cl  :  O  :  Cl :         have 20
   . .     . .      . .            share  4

           
	4


	2
	Angular
	


	Compound
	Electron Dot

Diagram
	Electron

Pairs
	Lone

Pairs
	Shape
	

	HCl
	                  . .

          H  :  Cl  :

                  . .

                             want  10

                             has       8
                             shares  2
	n/a
	n/a


	linear

	

	HCN
	          H  :  C : : : N :

                             want  18

                             has     10
                             shares  8
	4

(acts like 2)
	0
	linear
	

	CH2Cl2
	           . .

         : Cl :

           . .                    want 28

   H  :  C  :  H           have  20
           . .                    share  8

         : Cl :

           . .
	4
	0
	tetrahedral
	

	PF3
	            . .

          : F :

   . .      . .     . .            want 32

  : F   : P  :  F :          have 26
   . .     . .      . .            share  6

         
	4
	1
	pyramidal
	

	CS2
	   . .              . .  
:  S  : : C : : S :

                                 want 24
                                 have 16
                                 share 8
     
	4

(acts like 2)
	0
	linear
	


H2O

polar bonds and angular shape  =  polar compound



Oxygen is the negative pole.

BeH2
polar bonds and linear shape (uneven pull is dispersed)  =  pure compound

BF3
polar bonds and trigonal planar shape (uneven pull


is dispersed)  =  pure compound

SiCl4
polar bonds and tetrahedral shape (uneven pull


is dispersed)  =  pure compound

OCl2
polar bonds and angular shape = polar compound


Oxygen in the negative pole.

HCl
polar bonds and linear shape with Cl pulling the electrons toward itself = polar compound


Cl is the negative pole.

HCN
polar bonds and linear shape with N pulling electrons toward itself  =  polar compound


N is the negative pole.

CH2Cl2
polar bonds and tetrahedral shape (uneven pull probably dispersed)  =  pure compound

PF3
polar bonds with pyramidal shape = polar compound


F end of molecule is the negative pole.

CS2
non polar (pure) bonds, so molecule is pure.

From the Gas Laws Unit:
Describe the relationship between temperature and volume of a gas

Describe the relationship between pressure and volume of a gas

Describe the relationship between temperature and pressure of a gas

Use kinetic theory to explain the above relationships

Explain the kelvin scale and why it is used

Use Charles Law, Boyles Law, Combined Gas Law, and Ideal Gas Law to make      

       calculations about pressures, temperatures, volumes, and number of moles of gases

1. Change the following temperatures to the Kelvin scale:

250C
298K



1250C
     398K
-400C
233K



-1250C
     148K
2. Change the following temperatures to the Celsius scale:

300K
270C



542K
2690C
225K
- 480C



50K
-2230C
3. 400.0mL of oxygen gas was collected at 20.00C.  Find the volume of the gas at 40.00C.

400.0mL   =       V2          

V2  =  427mL
  293K             313K
4. 300.0mL of hydrogen was collected at 27.00C.  What is the temperature when the volume is 350.0 mL?

300.0 mL   =   350.0 mL

T2  =  350. K   =  77.0oC

300. K

   T2
5.  If 50.0 mL of a gas is collected at 755 mmHg pressure and the pressure changes to 896 mmHg, what happens to the volume?

increases


decreases

stays the same

6. What will the volume be after the change indicated above?

(50.0 mL) (755 mmHg)  =  V2 (896 mmHg)



V2   =   42.1 mL

7. 255mL of neon is collected at 0.55atm pressure.  What volume will the gas occupy at 3.00atm pressure?

(255 mL) (0.55 atm)   =   V2 (3.00 atm)



V2   =   47 mL

8.  50.0mL of hydrogen gas is collected at 23.00C and 741mmHg.  What is the STP volume?

(50.0 mL) (741 mmHg)  =     V2 (760 mmHg)

V2  =  44.9 mL

   296 K

           273 K
9. 35.0mL of a gas is collected at 355K and 2.00atm pressure.  If the volume becomes 60.0mL while the temperature changes to 315K, what is the new pressure?

(35.0 mL) (2.00 atm)  =  (60.0 mL) P2   


P2  =  1.04 atm


   355 K

  315 K
10. A gas is collected over water at 25.00C and a barometric pressure of 744mmHg.  What is the partial pressure (dry pressure) of the gas?

Water vapor is 3.2 kPa at 250C:  3.2 kPa  x   760 mmHg  =  24 mmHg







    101.3 kPa

744 mmHg  -  24 mmHg  =720 mmHg
11. 36.5mL of hydrogen is collected over water at 21.00C and a barometric pressure of 785mmHg.   What is the dry volume at STP?

Dry pressure = 785 mmHg  -  18.8 mmHg  =  766.2 mmHg

(36.5 mL) (766.2 mmHg)  =     V2   (760 mmHg)
V2  =  34.2 mL
           294 K


  273 K
12. How many liters of H2 gas will be produced if 0.410 grams of Mg solid reacts with excess HCl at STP?

0.410g Mg  x    1 mole Mg      x   1 mole H2        x     22.4 L       =    0.378 L



   24.3g Mg           1 mole Mg           1 mole H2
Rarely are conditions in a lab at STP.  How many liters of H2 will be produced if 0.410 grams of Mg solid react with excess HCl at 23.00C and 745.0 mmHg?

 (0.378 L) (760 mmHg)   =     V2  (745 mmHg)   

V2  =  0.418 L

            273 K


         296 K
13. What is the temperature of the gas inside a 750 mL balloon filled with 0.030 g H2 gas?  The pressure of the balloon is 1.2 atm.

0.030 g H2  x    1 mole    =    0.015 moles H2


2.0g H2
(1.2 atm) (0.750 L)  =  (0.015 moles) (0.0821 L atm/mole K)  t


t  =  730 K
From the Solutions  Unit:
Define solution, colloid, suspension, solute, and solvent

Predict if a compound will be soluble in water

Define saturated, unsaturated, and supersaturated 

List and describe the factors affecting solubility

Read a solubility curve to determine how much of a substance will dissolve

Calculate the molarity and molality of solutions

Write a solubility constant expression for a compound in solution

Define colligative property and list examples

Describe chromatography, what it is used for, and how it works

Describe distillation, what it is used for, and how it works

Which of the following would be a solution?


Blood  no (colloid)

Mayonnaise  no (colloid)

Italian Salad Dressing  no (suspension)

Coca-Cola  yes

Air  yes

Ocean Water  no/yes   The water itself would be a solution, but if you scooped up 

a sample, it would have all kinds of things in it (a suspension).
Define:  Solubility, Solute, Solvent
Solvent:  dissolves the solute

Solute: is dissolved by the solvent

Solubility: the amount of solute that will dissolve in a given amount of water at a certain temperature.
Solubility:  Predict which of the following will dissolve in water and why.  Look up the structures and consider the bonding, structure, and the intermolecular forces.

Sodium chloride (table salt)  

NaCl is ionic so is likely to dissolve.
Sucrose (sugar) 


C12H22O11 is covalent, but is polar so will dissolve to some degree.  These molecules have dipole-dipole interactions.
Vegetable oil

CH3(CH2)16COOH is a long carbon chain and they tend to be nonpolar so not soluble.  It would have only dispersion forces.
Concentration Units:
1.
A salt solution has a volume of 250 mL and contains 0.70 mol of sodium chloride.  
What is the molarity of the solution?



0.70 moles NaCl   =  2.8 M



      0.25 L
2.
A solution of glucose has a volume of 2.0 L and contains 36.0 g of solute.  What is the molarity of the solution?



36.0 g C6H12O6  x     1 mole      =   0.20 moles  



                    180.16 g


M  =  0.20 moles    =   0.10 M



     2.0 L solution
3.
How many moles of solute are in 250 mL of 2.0 M calcium chloride solution?  
How many grams would that be?



2.0 M   =      x moles        x  =  0.50 moles Ca Cl2



         0.25 L


0.50 moles CaCl2  x      110.98 g CaCl2     =   55 g CaCl2





   1 mole CaCl2
4.
What is the molality of a solution in which 50.0g of copper(II) sulfate is dissolved 

in 250.0mL of water



50.0g CuSO4  x    1 mole CuSO4   =  0.313 moles




   159.5 g CuSO4


m  =  0.313 moles CuSO4   =  1.25 m


          0.2500 kg H2O
5.
Calculate the mass of solute in 250.0mL of sodium sulfate solution that is 2.00m 

(molal).



2.00M  =    x moles Na2SO4   =  0.500 moles



                  ~ 0.2500 kg H2O


0.500 moles Na2SO4  x    142.04g Na2SO4   =  71.0g Na2SO4   





     1 moles Na2SO4
Solubility Product Constant (Ksp)
1.
Write the equation for the dissolving and the solubility product constant expression for the following solids:


NaCl


Ksp = [Na] [Cl]

Ag2SO4

Ksp = [Ag]2 [SO4]

2.
The solubility of PbSO4 in water is 0.038 grams per liter.  Calculate the solubility product constant.



PbSO4 (s)   ((  Pb+2 (aq)   +   SO4-2 (aq)

Ksp = [Pb+2][SO4-2]



0.038g  x    1 mole    =  1.25 x 10-4 moles in 1 liter




        303 g



Ksp  =  [1.25 x 10-4] [1.25 x 10-4]  =  1.6 x 10-8
3.
If the Ksp of barium chromate is 8.3 x 10-11, calculate the solubility in moles per liter.

BaCrO4 (s)   ((  Ba+2 (aq)   +   CrO4-2 (aq)

Ksp = [Ba+2][CrO4-2]

I
   x             
       0                      0

            C            -x                        +x

      +x


E             0                          x                      x




8.3 x 10-11   =  x2



x  =  9.2 x 10-6 M   
4.
If the Ksp for strontium chromate is 3.6 x 10-5, would a solution in which 1.02 grams is dissolved in one liter be saturated?

SrCrO4 (s)   ((  Sr+2 (aq)   +   CrO4-2 (aq)

Ksp = [Sr+2][CrO4-2]

I
   x             
       0                      0

            C            -x                        +x

      +x


E             0                          x                      x



3.6 x 10-5   =  x2
0.0060 moles x   203.6 g     =   1.2 g will dissolve in 


x  =  0.0060 M      
                         1 mole   
  1 liter (unsaturated)
Solubility Curves:

[image: image1.jpg]0 60 & 100 120
Temperature (°C)

20





1. Does heat increase the solubility of all compounds the same amount?  no
2. How many grams of solute are needed to saturate 100.0 g of water at 80.0oC to prepare a saturated solution of:

Potassium bromide   98g
Sodium chloride   40g
3. At what temperature are sodium chloride and potassium nitrate equally soluble? At about 22oC
4. Is sodium chloride of potassium nitrate more soluble at 20.0oC?  NaCl
5. What is the molality of a saturated solution of sodium chlorate at 10.0oC?

95g of NaClO3 will dissolve in 100g of water at 10oC
95g  x        1 mole         =  0.89 moles

m = 0.89 moles NaClO3  =  8.9m

    
106.5 g NaClO3



 0.1 kg water
6. Are the following solutions saturated, unsaturated, or supersaturates?

40.0g of potassium bromide in 100 g of water at 20.0oC

The chart indicates that 70g of KBr will dissolve in 100g water at 20oC, so 40g in 100g water would be unsaturated.


40.0g of potassium bromide in 50.0g of water at 50.0oC


The chart indicates that 80g of KBr will dissolve in 100g of water at 50oC, 

so half that amount would dissolve in 50g water:


80g KBr    =    x g KBr     
x = 40g
           100g H2O         50g H2O

The solution would be saturated.
Colligative Properties:

1.
Why is CaCl2 used on the roads instead of NaCl or sucrose?


When CaCl2 dissolves, 3 particles are produces.  When NaCl dissolves, only 2 

particles are produced.
2.  
What is the freezing point of a 0.85 molal solution of sugar?  Kf = 1.86oC/m.

C12H22O11 (s)  ( ( C12H22O11 (aq)

    0.85


  0


tf  =  1.86oC/m  x  0.85m  =  1.6oC

  - 0.85

        + 0.85


so the freezing pt. is – 1.6oC

     0

           0.85
3.  
What is the freezing point of a solution that contains 68.5 grams of sucrose, 

C12H22O11, dissolved in 100.0 grams of water?

68.5g C12H22O11  x    1 mole     =  0.200 moles




           342g 


m  =  0.200 moles  =  2.00 m



0.1000 kg

C12H22O11 (s)  ( ( C12H22O11 (aq)

    2.00


  0


tf  =  1.86oC/m  x  2.00m  =  3.72oC

  - 2.00

        + 2.00


so the freezing pt. is – 3.72oC

     0

           2.00
From the Acids and Bases Unit:
List the general characteristics of acids and bases

Define acids and bases using the Arrhenius and Bronsted-Lowry definitions

Describe the pH scale and how it was derived

Calculate the pH of an acid or base

Calculate the hydroxide ion concentration given the hydronium (and vice-verse)

Calculate the hydronium ion concentration given the pH

Compare strong and weak acids and bases

Write a Ka or Kb expression 

Calculate concentrations using acid constants (or base constants)

Calculate the pH of a weak acid or base

pH is defined as  - log [H3O]
The pH scale goes from   0   to   14.

Sketch and label the [H3O+] and the [OH-] on a pH scale.

Use the filled  in chart to answer the following questions:

What happens to the [OH] going right across the chart?


The hydroxide ion concentration increases left to right.
What happens to the [H+] going right across the chart?


The hydronium ion concentration decreases left to right.
What is true when the [H+] is 1 x 10-7 ?


The solution is neutral and the [OH-] is also 1 x 10-7 M
Which is more acidic, [H+] = 1 x 10-4 or [H+] = 1 x 10-2?


[H3O+] = 1 x 10-2 M
What is the pH if the [H+] is 1 x 10-8


__________

Is this an acid or a base?

What is the pH if the [H+] is 1 x 10-4


__________

Is this an acid or a base?

What is the pH if the [H+] is 0.10


__________

Does this solution have more H+ or OH-?

If the pH is 5, what is the [H+]?


__________

Does this solution have more H+ or more OH-?
If the pH is 10, what is the [H+]?


__________

Does this solution have more H+ or more OH-?

Use your calculator to solve:

What is the [H+] of lemon juice?  

- 2.3 = log[H3O+]

[H3O+] = 5.0 x 10-3 Molar
What is the [H+] of tomato juice?

- 4.2  =  log [H3O+]

[H3O+]  =  6.3 x 10-5 Molar
What is the pH of an HCl solution that is 0.036 Molar?


HCl (g) +  H2O (l)(  H3O+ (aq)  +  Cl- (aq)

[0.36]                           0                    0


-0.36

          +0.36            +0.36


   0

          [0.36]
        [0.36]


pH  =  - log [0.36]  

        =  0.44
If the pH is 8.1, what is the [H+]?

[7.9 x 10-9]
If the pH is 8.1, what is the pOH?

5.9
If the pH is 8.1, what is the [OH-]?

[1.3 x 10-6]
Calculate the pH of each solution:

[H3O+] = 4.4 x 10-11 M


10.4

[OH-1] = 2.2 x 10-7 M


7.3

pOH = 1.4



12.6
Write the equation for these neutralization reactions:

H2SO​4 (aq)   +   2 KOH (aq)   (   K2SO4 (aq)   +   2 HOH (l)

2 HBr (aq)   +   Mg(OH)2 (aq)   (  MgBr2 (aq)   +   2 HOH (l)
Titrations:
If in the 1st reaction shown above, 25.0 mL of 0.50 Molar HCl is used to neutralize 17.0 mL of NaOH, what is the molarity of the NaOH?

HCl (aq)   +    NaOH (aq)  (  NaCl (aq)   +   HOH (l)

0.50M HCl  =    x moles HCl             x  =  0.0125 moles HCl
    

               0.0250 L


0.0125 moles HCl  x     1 mole NaOH      =   0.0125 moles NaOH




    1 mole HCl



M  =   0.0125 moles NaOH    =  0.74 M



0.017 L solution

What is the standard in this titration?


​​​​​the HCl solution
If in the 1st reaction shown above, 23.5 mL of 0.55 Molar NaOH is used to neutralize 33.0 mL of HCl, what is the molarity of the HCl?

HCl (aq)   +    NaOH (aq)  (  NaCl (aq)   +   HOH (l)

0.55M NaOH  =    x moles NaOH             x  =  0.0129 moles NaOH
    

                    0.0235 L


0.0129 moles NaOH  x     1 mole HCl     =   0.0129 moles HCl




    1 mole NaOH



M  =   0.0129 moles HCl    =  0.43 M



0.0330 L solution
Weak Acids and Bases:

The larger the Ka, the stronger the acid.
Hydrocyanic acid is a weak acid with a Ka of 4.9 x 10-10.  Write the reaction for the dissociation of the acid.


HCN (aq)  +  H2O (l)  ( (  H3O+ (aq)  +  CN - (aq) 
Write the expression for the acid dissociation constant (Ka).


Ka  =    [H3O+] [CN-]    =


    [HCN]
pH Problems:
1. What is the pH of a 0.75M solution of hydrochloric acid?

HCl (g) +  H2O (l)(  H3O+ (aq)  +  Cl- (aq)
[0.75]                           0                    0

-0.75

    +0.75            +0.75

pH = - log [0.75]

   0

        
    [0.75]
   [0.75]

pH = 0.12
2. What is the pH of a 0.75M solution of sodium hydroxide?

NaOH (g)   (  Na+ (aq)  +  OH- (aq)
[0.75]              0                    0

-0.75          +0.75             +0.75

pOH = - log [0.75]

   0               [0.75]           [0.75]

pOH = 0.12







pH  =  14 – 0.12       pH = 13.88
3. What is the concentration of a solution of hydrochloric acid if the pH is 3.5?

  
-3.5  =  log [H3O+]                              HCl (g) +  H2O (l)(  H3O+ (aq)  +  Cl- (aq)
       
[H3O+]  =  3.16 x 10-4 M                 [3.16x10-4]                       0                    0

       -3.16x10-4
                 +3.16x10-4         +3.16
0
        
      [3.16x10-4]
      [3.16x10-4]

so [HCl]  =  3.16x10-4M

4. What is the concentration of a solution of sodium hydroxide if the pH is 8.5?

pOH =  14 – 8.5  =  5.5
          NaOH (g)   (    Na+ (aq)  +     OH- (aq)

-5.5  =  log [OH_]                            [3.16x10-6]              0                    0

[OH]  =      


        -3.16x10-6         +3.16x10-6           +3.16x10-6
                    

                                                             0
           [3.16x10-6]     [3.16x10-6]

so [NaOH]  =  3.16x10-6M
5. What is the pH of a 0.50M solution of acetic acid?  Ka = 1.8 x 10-5  

HC2H3O2 (aq) +  H2O (l)(    H3O+ (aq)  +  C2H3O2- (aq)
[0.50]                           0                    0

- x 


    + x                 + x



[0.50-x]
        
      [x]
 
   [x]



*the x is negligible 



1.8 x 10-5  =     [x] [x]      =  0.0030 = x = [H3O+]




  [0.5]


pH  =  - log [0.0030]


            pH    =  2.5

Buffers:
1. Calculate the pH of a buffer solution with 0.15M NH3 / 0.35M NH4Cl.  The Kb of ammonia is 1.8 x 10-5.  

NH4Cl (s)  (   NH4+ (aq)   +   Cl- (aq)
      [0.35]                 0                    0

     - 0.35                + 0.35           + 0.35

         0                    [0.35]           [0.35]
NH3 (g)  +  HOH (l)  ( (  NH4+ (aq)  +  OH- (aq)   
     [0.15]    

               [0.35]              0

*the NH4+ is from the salt
        - x


      + x
            + x

above.
     0.15-x


   0.35+x            x









*The “x” for NH3 and NH4+








is negligible


1.8 x 10-5  =  (x) (0.35)   =   7.7 x 10-6 M
                  0.15


pOH = - log [7.7 x 10-6]  =  5.1


pH  =  14 – 5.1  =  8.9
2. Calculate the pH of a buffer solution prepared by adding 20.5g of HC2H3O2 and 17.8g of NaC2H3O2 to enough water to make 500.0mL of solution.

17.8g NaC2H3O2  x    1 mole    =    0.217 mol
M = 0.217 mol  =  [0.434]
                  
           82g      


                    0.5000L

20.5g HC2H3O2  x    1 mole    =   0.342 mol

M = 0.234 mol  =  [0.683]



           60g



         0.5000L
NaC2H3O2 (s)  (   Na+ (aq)   +   C2H3O2- (aq)

   [0.434]                    0                       0

   - 0.434                + 0.434           + 0.434

        0                       [0.434]           [0.434]
HC2H3O2 (aq)  +  HOH (l)  ( (  H3O+ (aq)  +  C2H3O2- (aq)   
    [0.683]    

                     0                [0.434]

* C2H3O2- is from 
        - x


      + x
                   + x

the salt above.
     0.683-x


         x                 0.434+x









*The “x” for HC2H3O2 and








C2H3O2- is negligible.

1.8 x 10-5  =  (x) (0.434)   =   2.8 x 10-5 M
                  0.683


pH = - log [2.8 x 10-5]  =  4.55
From the Redox Unit:
Describe an oxidation reduction reaction / Define reduction and oxidation

Assign oxidation #’s to all elements in a reaction

Determine which element in a reaction was oxidized and which was reduced

Predict if a reaction will occur spontaneously between two elements

Balance redox reactions in both acidic and basic solutions using the half-reaction 

     method

Describe how a voltaic cell generated electricity using the terms cathode and anode.

Calculate the potential for the cell using a chart of standard reduction potentials.

Calculate the mass lost or gained by an electrode based on the other electrode.

