Chemistry Practice Final Exam

Show all your work, write units in your answers, and use correct significant figures.

Avogadro's number = 6.022 x 1023
The speed of light in a vacuum = 3.00 x 108 m/s

The Planck constant = 6.63 x 10-34 J-s

You may use a periodic table, the activity series, and solubility tables.

Do the following conversions

a) 5.27 g to grams




b) 1.74 x 108 m to miles (1 mile = 1.6093 km)

c) 57.23 in3 to cm3 (1 in = 2.5400 cm)

d) 12.004 nL to mL

For each of the substances below provide the name or the chemical formula:

a) CuSO4





b) HNO3
c) carbon disulfide




d) chlorous acid

e)  Ba(ClO)2





f) calcium phosphate

g) dinitrogen pentoxide



h) Mg(NO3)2
How many protons, neutrons and electrons are in each of the following isotopes:

a) 51V

b) 23Na

Balance the following chemical equations:

______NaN3(s)   (   ______ Na(s)  +  _____N2(g)

_____H2(g)   +   _____N2(g)   (   _____NH3(g)

1.00 g S and 1.00 g O2 combine to form SO3 according to the balanced chemical equation:

2S(s)  +  3O2(g)  (  2SO3(g)

a) Which reactant is limiting?

b) How many grams of SO3 form in this reaction?

a) How many mL of 0.120 M HCl are required to completely neutralize 50.0 mL of 0.220 M Ca(OH)2?

b) How many grams of BaCO3(s) are formed when 20.0 mL of 0.200 M K2CO3 are added to 20.0 mL of 0.200 M BaCl2?

a) Given the following balanced thermochemical equations:

CH3Cl(g) + HCl(g) ( CH4(g) + Cl2(g);   (H = 98.3 kJ

 CH3Cl(g) + Cl2(g) ( CH2Cl2(g) + HCl(g);   (H = -104 kJ

Calculate (H for synthesis of methylene chloride, CH2Cl2, from CH4 and Cl2:

CH4(g) + 2 Cl2(g) ( CH2Cl2(g) + 2 HCl(g)

b) What is the percent composition by mass of Cl in CH2Cl2?

a) What is the mass in grams of one atom of Fe?

b) How many atoms are there in 3.09 x 10-4 g of Fe?

a) Circle the permissible sets of quantum numbers for an electron in a hydrogen atom:

n = 2, l = 1, ml = 1
  :  n = 4, l = 2, ml = -2  :  n = 3, l = 1, ml = 2  :  n = 2, l = 2, ml = -1

b) A hydrogen atom in the ground state (n = 1) absorbs a 102.6 nm photon.  What is the principal quantum number, n, of the excited state after this transition?  The energy levels of the H atoms are given by:
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  where n is a positive integer

Write down two elements that are members of each of the following groups:

a) transition metals

b) alkaline earth metals

c)  halogens


d) alkali metals

Consider the molecule N2O.

a) There are three Lewis structures for this molecule.  Draw all of them and assign formal charges to each atom in each Lewis structure.
b) Using the formal charges and the electronegativities of the atoms (3.0 for N, 3.5 for O), determine which of these three Lewis structures is the best one.  Show your work.
c) Draw a Lewis structure for the cyanide ion

Write condensed electron configurations for:

a) Co2+





b) Te

c) Draw a condensed orbital diagram for Co2+



d) Draw a condensed orbital diagram for Te



Answer the following True or False.  Circle the correct answer.
a)
Electron affinity is the energy released or gained when an atom receives an electron.

T

F

b)
Sodium sulfate will react with magnesium metal to form magnesium sulfate and sodium.

T

F

c)
A rubidium atom is larger than a strontium atom

T

F

d)
The first ionization energy of rubidium is larger than the first ionization energy of strontium.

T

F

e) The octet rule is a useful rule of thumb but is not always valid
T

F
Assign oxidation numbers to all the atoms in all the compounds or ions below.

a) Na2SO4
b) SO3
c) SO32-
Complete and balance the equations below and write complete and net ionic equations for each one.  Assume that all reactants are dissolved in water.

a) Mg(NO3)2 + NaOH ( 
b) Cr2(SO4)3 + (NH4)2CO3 (
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