First Semester Review Topics

Chemistry II-AP

Sig Figs


Scientific Conversions – Eng. –> Metric

Temperature Conversions


Classification of Matter – diatomic elements

Statistical analysis

Nuclear Reactions


Half-life problems

Mass spectrometry & average atomic mass 

Belt of Stability
Chemical & Physical Properties

Nomenclature, including complexes


Coordination #, incl. bidentates

Atomic Theory – people, Z#, # of electrons, protons, neutrons, isotopes

Density – gases, liquids, solids, volume displacement

Mole Concept – molarity, # atoms, mass of a sample, molecular mass, molar volume @STP

Percent Composition


Empirical formulas

Hydrates


Molecular Formulas

Reaction Prediction – solubility rules


Net Ionic Equation

Stoichiometry - L.R., Percent Yield, molarity of ions

EM problems – frequency, wavelength, energy of photons, energy of shells

Electron Configuration – core configuration, # shells, # subshells, ID of elements given el. config.

Quantum Numbers


Group Names of Elements

Flame Test colors / Colors of Solutions
Periodic Properties – atomic size vs. ions, acid-base, density, electronegativity, E.A., I.E

Gases – Kinetic Molecular Theory, Graham’s Law of Effusion, PV = nRT, Combined Gas Law Eqn

Hybridization


Molecular Geometry

Bond types – inter and intra


Resonance

Sigma & Pi bonds
Molecular Orbital Theory

Paramagnetism vs. Diamagnetism

Crystal Field Theory

Liquids & Solid – heat calculations, properties of liquids vs. solids, phase diagrams, heating/cooling curves
Crystal structures with calculations

Semiconductors


Law of Multiple Proportions
Molarity – given % comp. & density

Lattice Energy & M.Pt.


acidic & basic anhydrides

Redox Reaction Prediction
Thermochemistry – Hess’ Law, Calorimetry, work and heat

Thermodynamics – Laws, ∆H, ∆S, and ∆G, state functions
Solution theory – three step process, solubility curves, properties of solutions
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Colligative properties & van’t hoff factor

Spectrophotometric analysis

Collision Theory – potential energy diagrams, potential energy vs. kinetic, bond strength vs. potential energy
Rate order analysis

Rate law expressions (especially derived from experimental data)

Possible Free Response Topics

· trends of periodic properties – I.E., E.A. or EN

· bonding, molecular geometry, electron configuration, and polarity

· reactions types – calculations based on reactions, stoichiometry, % yield, error analysis

· determination of M.Wt of gases; error analysis, collecting gases over water 

· Born-Haber cycles 

· Thermodynamic claculations

=============================================================================
1.
If 3.00 liters of a 6.75 M solution of nitric acid are diluted until the new concentration is 

             only 2.04 M, what will be the final volume of this diluted solution?

2.
How many hours does it take for a 3.000-gram sample of Ho-166 to decay until 

             only 0.225 grams remains behind?  The half-life of Ho-166 is 48.6 minutes.


3.         What are the products of a neutralization reaction?

4.
What is the empirical formula of a substance that is analyzed and found to contain 68.43% barium, 10.30% phosphorus, and 21.27% oxygen?

5.
How many grams of barium hydroxide need to be added to 750.0 ml of water in order to 

             produce a 0.880 M solution of this base?

6.
What is the molarity of a solution if 1.35 grams of sodium perchlorate is added to enough 

             water to make 25.0 ml of solution?

7.
What is the mass, in grams, of a single molecule of hydrosulfuric acid?

8.
A 30.0-liter sample of dinitrogen pentoxide contains how many grams of oxygen?

9.
What is the percentage of barium in a 2.000-gram sample of barium chromate?

10.
What is the mass of exactly 13.50 liters of carbon monoxide gas at STP conditions?

11.       What is the number of hydrogen atoms in 34.7 grams of phosphoric acid?

12.
 If you had 3.00 moles of gold(III) carbonate, how many moles of pure metallic gold could 

             you get from this sample? 

13.       How many total atoms are in exactly 1.000 milligram of sodium sulfate?

14. 
How many ions (total) are there in 0.0250 moles of chromium(III) acetate?
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15.       How many moles of metal can be recovered from 125 grams of strontium molybdate?

16.
What is the energy of a photon from if its wavelength is 12.5 nanometers?

17.
Give the electron configuration (using the noble gas core configuration) for 

             a neutral cadmium atom.

18.       What is the mass, in kilograms, of an object that weighs 88.95 tons?

19.       A line that measures 8.005 inches is how many millimeters long?

Name the following compounds:

20.___________________________  Fe2(MnO4)3   23.______________________________   H2CO3(aq)
21.______________________________   P3S7        24.______________________________   Cd(ClO)2
22.______________________________   HF(aq)     25._____________________________   Ho2(SO4)3
For the next set, predict the type of reaction and tell whether or not it will go as written:

26._______
         FeBr2    +     KCl   ------------->     KBr     +     FeCl2
     _______

27._______
          SO2    +     K2O   ------------->     K2SO3     

      _______

28._______
          FeCO3   ------------->     FeC    +     O2
      _______

29._______
          AgBr    +     CsI   ------------->    CsBr     +     AgI

      _______

30._______

Mg  +     H3PO4   ---------->   Mg3(PO4) 2    +   H2
     ________

Complete the following reactions:

31. potassium iodide is added to (a) an acidified solution of potassium permanganate, (b) an neutral solution of potassium permanganate, (c) an acidified solution of sodium dichromate
32.  aqueous solutions of sodium sulfide and nickel(II) acetate are mixed

33. solution of nitric acid and barium carbonate are mixed
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When 180.0 ml of a 3.00 M solution of nickel (II) sulfate are mixed with 290.0 ml 

             of a 2.00 M solution of silver nitrate, 45.0 grams of a white precipitate were recovered.  

             Answer the following questions based on this information.

34.
Write the balanced equation for this reaction.

35.
How many moles of each reactant were there?

36.
What is the limiting reagent?

37.
How many moles of excess reagent were left unreacted?

38.
What is the precipitate?

39.
How many grams of precipitate should have been formed theoretically?

40.
What is the percent yield for this reaction? 

Write formulas for the following compounds:

45.____________________
gold(III) bromide          47.__________________
antimony (III) iodate

46.____________________
sulfurous acid                48.____________________
ammonium dichromate

49.    -60.0oC corresponds to what temperature on the Kelvin scale?

50. List two physical extensive properties.

51. List two physical intensive properties.

====================================================================

52.      What is the coordination number for this complex: [Cr(H2O)3Cl3]BO3
                   A) 1;     B) 2;     C) 3;      D) 4;     E) 5;      F) 6;     G) 7;      H) 8;     I) 9

53.      Most abundant element in the universe; formed as the result of nuclear fusion reaction of stellar objects (sun and stars).       A) Ar;     B) He;     C) C;      D) Pb;     E) Li;      F) Cl;     G) Si;      H) H;     I) O

54.  
   What is the geometric shape of OF2?         for  PCl3?   
     for SeF4-2?
        for CH4? 

55.    What is the molecular weight of a gas if 4.90 grams is contained in a 6.00-liter vessel at 550.0 mm Hg    pressure and 220.0oC?

56.  
If the density of propanol is 0.93 g/ml, what is the molality of a solution in which 100.0 grams 

         of sucrose (MW = 342 g/mole) is dissolved in 1800.0 ml of propanol (MW = 60.0 g/mole)?

57.
Of the following compounds, which would have the strongest ionic bonding, based on lattice energy?              

     
A) NaCl;         B) NaBr;         C) CsBr;          D) MgCl2;          E) VBr3
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58.
In a reaction, manganese dioxide (MnO2) changes to give a permanganate  ion.


Was the substance:   A) oxidized;    B) reduced;    C) neutralized.

60.  
An aqueous solution boils at 106.2oC when 90.0 grams of an unknown solute is dissolved 

             in 75 ml of water.  What is the molecular weight of the solute?    Kb = 0.512 oC/m.

62.  
Which of these molecules would be expected to show a dipole moment (be polar)?                

     
A) SO2;       B)  CH3F;        C)  AsF3;         D)  CCl4;         E) OF3.

64.  
Give an example of a material that may be considered to be amorphous.

65.  
Atoms of 24Mg12 will most readily unite by ionic bonding with atoms of the element having atomic number:         A) 18;
    B) 3;
      C) 14;
     D) 13;
    E) 34

66.  
What is the term for the smallest portion of the crystal lattice that exhibits the pattern of the lattice structure?

67.  
In the reaction,           NH4+1   +  H2O   ---------->    NH3   +  H3O+1,   the water molecule serves as:      

     
A) a proton donor;      B) a proton acceptor;      C)  a weak base;       D) an electrovalent compound.

68.  
What is the pH of a solution that has a hydronium ion [H3O+1] concentration of  0.00340 mole per liter?  What would be the pOH of this solution?

69.  
How many moles of methane (MW = 16.0 g/mole) are there in a 20.00-liter container if the pressure is 1200.0 mm Hg and the temperature is measured to be -75.0oC?

70.        The element in the chalcogen family that shows the least metallic properties is:           


 A) astatine;       B) lead;       C) polonium;       D) radon;      E) oxygen;        F) fluorine.

71.         Whose work with X rays helped modify the periodic table to its modern form so that elements are arranged according to atomic number and not atomic weight? 


A) Mendeleev;       B) Meyer;     C) Newlands;     D) Moseley;       E) Dobereiner.

72.  
Which of the following does not affect the rate of a reaction?

     
A) temperature;   B) concentration of the reactants;    C) time;    D) catalyst;   E) nature of reactants.

 Xe-137 has a half-life of 15.0 days.  Use this information to answer the next set of questions.

73.   What is the specific rate constant (k) for this radioactive material?

74.    If a student starts with 20.00 grams of the sample, how many days will be required before 

          only 12.5% of the original sample remains?

75.   Starting with a 56.0-gram sample, how many grams remain after exactly 60.0 days?
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Give the shape, type of hybridization, and bond angle for the following:

76. xenon tetrachloride


79. ethyne – C2H2
77. phosphorus pentachloride


80. sulfur tetrafluoride

78. carbonate ion



81. hydrogen sulfide gas

82.
What is the molal freezing point constant for an organic solvent given the following information:


when 4.00 grams of a nonvolatile, nonelectrolyte (MW = 255 g/mole) are added to 150.0 grams 


of the organic solvent the freezing point of the resulting solution is measured at 34.5oC.  


The pure solvent freezes at 38.2oC.

Classify  the following solids:  (ionic, covalent network, atomic/molecular, or metallic

83.  magnesium chloride
85.   ammonia


87.   silicon dioxide

84.  methane

86.   pure copper


88.   glucose

89.
What is the molecular weight of an unknown gas is its rate of effusion is 34.5 ml/sec while oxygen's rate of effusion is 25.1 ml/sec?

Tell what the predominant type of intermolecular force exists between:

90. 
water and ethyl alcohol
92.
oil and vinegar

91.
potssium nitrate dissolved in water
93.
an alloy of brass composed of copper and zinc

94.
What type of hybridization is exhibited by the sulfur trioxide molecule?

95.
What type of hybridization exists in the phosphorus trifluoride molecule?

96.
If 5.00 liters of gas that is confined in a movable piston at STP has the temperature raised 

to 500oC and the pressure decreased to 35.0 kPa, what will be the new  volume of this gas?

97.
What is the specific heat of a metal  given the following information:  166.0 grams of the metal, when dropped into 45.0 grams of distilled water, has its temperature lowered by 45.5o.  The water temperature rises by 13.4o 


98.
What is the term for the property of colloids that diffracts light?

99.  
Which of these molecules would be expected to be polar?  

     
A) O2;        B)  HCl;     C)  CO2;      D)  CCl4;       E)  none of these.

100.  Which procedure represents the safest technique to use for diluting a concentrated acid?



A)   Add the acid to the water quickly        B)  Add the acid slowly to the water with steady stirring

C)   Add the water to the acid quickly.       D)  Add the water slowly to the acid with steady stirring
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101.Which of the following nuclides would be predicted to be radioactive?


A) Sn-118;        B) Ca-40;        C) Pb-208;          D) Am-244;           E) Zn-65 

102.  How do you distinguish between a “qualitative” and a “quantitative” piece of data?

          Give an example of each.

103.   What is the identity of the alpha particle, the beta particle, and the gamma ray?

           What are the charges of these particles?  The masses?  Which penetrates the most? 

104.    What is the difference between an independent and a dependent variable in an experiment?

           In the acid-base titration, which is the dependent variable? Which is the independent variable?

105.    How does a catalyst affect the activation energy of a reaction (i.e. how does it speed up a reaction)? Be   reasonable, not a ding-bat.
[image: image1.emf]106.  The organic compound pictured below is said to have which of the following functional groups?

(1) aldehyde
(2) alcohol
(3) carboxylic acid
(4) ester
(5) phenyl

(6) halo

(7) alkyne
(8) ether

(9) ketone
(10) ester



A) 1, 4, 6, 8
B) 1, 2, 3, 6
C) 2, 5, 9, 10
  D) 2, 3, 5, 6
E) 3, 7, 8, 10

107.  Which procedure represents the safest technique to use for diluting a concentrated acid?



A)   Add the acid to the water quickly        B)  Add the acid slowly to the water with steady stirring

C)   Add the water to the acid quickly.       D)  Add the water slowly to the acid with steady stirring
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108.Which of the following nuclides would be predicted to be radioactive?


A) Sn-118;        B) Ca-40;        C) Pb-208;          D) Am-244;           E) Zn-65 

109.  Write the chemical formla for the following complex: tris(carbonato)fluoroosmium(VIII) manganate

110. What is the wavelength (in nm) of a photon if its frequency is 2.93 x 1017 sec-1?
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111. How much energy (in joules) is emitted when a single photon with a wavelength of 803 micrometers is released? 

112. A student weighs a metallic cylinder and finds the mass to be 125.07 grams.  This cylinder is lowered into a graduated cylinder that has an initial volume reading of water of 19.85 ml.  When the cylinder is completely submerged, the final volume reading is 28.97 ml.  Based on this data, what is the density of this metal?

113. In certain scenarios, the combustion of butane gas requires 60.0 liters of oxygen gas. How many grams of carbon dioxide should be produced when butane is in excess? Assume STP conditions.
114. Salts with which one of the following metallic salts will most probably have color? 


A) Ni;          B) Sr;          C) Al;          D) Ba;         E) Ca.

115. Consider an octahedral crystal field:

(a) Sketch a diagram that shows the definition of the crystal-field splitting energy (∆) for this field.

(b) What is the relationship between the magnitude of ∆ and the energy of the d-d transition for a d1 complex?

(c) Calculate ∆ in kJ/mol if a d1 complex has an absorption maximum at 545 nm.

116. Consider the chemical cesium oxide for the following:

a) What is the chemical formula for this compound?

b) Sketch a Born-Haber cycle for the formation of this compound.

c) Use the following data to calculate the lattice energy of cesium oxide:

Enthalpy of formation of cesium oxide = -233 kJ/mol

Enthalpy of sublimation of Cs = +78 kJ/mol

First ionization energy of Cs = +375 kJ/mol

Enthalpy of dissociation of O2 = +494 kJ/mol

First electron affinity of O = -141 kJ/mol

Second electron affinity of O = +845 kJ/mol

