CHEM 100 Name
Exam 1 Summer 2010

Part I. Multiple choice. Circle the correct answer for each problem. 3 points each

1.

The observation that 20 g of hydrogen gas always combines with 160 g of oxygen gas to form
180 g of water, even when there is more than 160 g of oxygen present in the reaction
container, illustrates the law of

a. multiple proportions. c. ideal gases.

b. definite proportions. d. excess reactants.
How many neutrons are in this isotope of tin represented by *°°Sn?
a. 156 c. 50

b. 56 d. 106

The proton has
a. a smaller mass and same charge as the electron.
b. a larger mass and opposite charge as the electron.
c. a smaller mass and opposite charge as the electron.
d. the same mass and charge as the electron.

In the quantum mechanical view of the atom, electrons are confined to charge clouds called
a. energy levels. c. orbitals.

b. orbits. d. ions.

The element with the ground state electron configuration of 1s? 2s? 2p°® 3s? 3p° is
a. Ar. c.F.
b. Br. d. Cl.

Elements in the same group have
a. the same number of neutrons.
b. the same number of electrons.
c. the same atomic humber.

d. the same number of valence electrons.

Which of the following has a pyramidal molecular shape?
a. CH, c. BF;

b. NH3 d. H,O
The formula of aluminum oxide is

a. AlO. c. Al,Os.

b. AlO,. d. AlOs.



9. Covalent bonds generally form between
a. non-metals.

b. metals and non-metals.

10. What is the formula of ammonium nitrate?
a. NH4NO3

b. NH;N

c. ions.

d. metals.

C. NH4(N03)2
d. (NH,):NO5

Part Il Short Answer. Complete each of the following. Point values are noted by each question.

11. Convert the following formulas to names or names to formulas: (3 points each)

a. NzOs

b. boron trifluoride

C.

dinitrogen pentoxide

BF;

Fe(OH);

iron (111) hydroxide

12. Complete the following table: (1 point per blank, 9 total)

Name Symbol : # Protons : # Neutrons # Electrons : Atomic# = Mass #
calcium ion ca* 20 20 18 20 40
phosphorous P 15 16 15 15 31

13. Write the electron configuration showing the filling of sublevels for: (3 points each)

a. aluminum atoms

b.

C.

1s%2s5%2p°3s?3p!
arsenic atoms

152522p°®3s?3p°®4s%3d'%p?

chloride ions

1s2s?2p°®3s?3p°®




14. Metallic mercury is a liquid at room temperature, with 6.02 x 10? atoms of mercury occupying
14.83 mL. Using a balance, you determine that 10.0 mL of liquid mercury has a mass of
135.3 g. What is the mass of a single mercury atom? (5 points)

135.3g X 14.83 kL = 3.33x 10%g
10.0 mk 6.02 x 10?® atoms atom

15. Draw Lewis structures for the following compounds (4 points each)

a. ammonia (NHz)

i
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b. dichloromethane (CH,CIy)
H
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Part Ill. Complete 3 of the following 4 problems. Clearly mark the problem you do not want
graded. Each problem is worth ten (10) points. You must show you work on calculations to
receive partial credit. Report numerical results to the correct number of significant figures and
with the appropriate units.

16. Explain briefly how the electron pair geometry and molecular geometry for a compound can
be different. Use an example molecule, to support your explanation.

The molecular geometry refers to the locations of the atoms in a compound, but the electron
pair geometry considers both the atoms and unshared pairs on the central atom. Unshared
pairs occupy space and restrict the position of atoms in space, therefore influencing shape.
Consider ammonia, whose Lewis structure is shown in problem 15a. It has four “things”
around the central atom, leading to tetrahedral electron pair geometry. One of those things,
however, is an unshared pair. Therefore, the molecular geometry or “shape” is pyramidal.



17.

18.

19.

Perform the following conversions:
a. Express 3.6 x 10™° m, the diameter of a gold atom, in decimal notation. (2 points)

0.00000000036 m

b. Convert 32.5 ug to mg. (4 points)

3254 X 10°g x 1mg = 0.0325mg
1 pg 10° g

c. Convert 3.2 x 10°> nm to mm. (4 points)

3.25x10°am x 10°m x 1mm = 0.32mm
1 nm 10° m

You have been asked back to your high school to present a brief description to a junior
chemistry class on the structure of the atom. Outline the important points that you would tell
the students.

Your discussion should address the following:
e The size, mass and charge of the proton, neutron and electron
e Protons and neutrons are in the nucleus where the bulk of the mass of the atom exists.
e The electrons occupy orbitals around the nucleus (not orbits)
e The number of protons determines the identity of the atoms. A neutral atom has the
same number of protons and neutrons.

The terms “noble gas configuration” and “octet” appear regularly in the discussion of ionic and
covalent chemical bonding. Briefly describe the significance of these terms in the context of
compound formation. Consider both ionic and covalent compounds.

In forming ions or compounds, atoms attempt to fill their outermost shell (valence shell) with
electrons. For main group atoms, the valence shell can hold eight electrons, hence the “octet”
In their normal state, the noble gases have filled valence shells (or octets).

In forming ionic compounds, atoms either gain or lose electrons to produce a filled valence
shell.

In covalent compounds, atoms share electrons in order to fill these orbitals
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