CHEM 100 Name

Exam 1 Summer 2011
Part I. Multiple choice. Circle the correct answer for each problem. 3 points each

1. Which symbols represent elements that are metals?

X R PlQ
Y
Z
L
a.Xand Z b. Xand Q
c.PandL d X,R,P,and Q

2. Inthe hydrogen chloride molecule, HCI, the chlorine end of the molecule is more negative
than the hydrogen end because

a. hydrogen transfers an electron to chlorine.
b. chlorine is more electronegative than hydrogen.
c. hydrogen and chlorine have the same electronegativity.
d. hydrogen is more electronegative than chlorine.
3. Which is an IMPOSSIBLE electron configuration?

a. 1s%2s%2p* b. 1s°2s?
c. 1s?2s%2p°3s? d. 1s°2s?2d*°2p*

4. In a Lewis formula the dots represent:
a. whatever number of electrons are needed to satisfy the octet rule.
b. all the electrons in the atoms.
c. the valence electrons in all the atoms.
d. only the electrons that are being transferred or shared.

5. The atomic number is the

a. same as the mass number of an atom. b. number of protons in a nucleus.
¢. number of protons and neutrons in the nucleus. d. number of neutrons in a nucleus.

6. Which is an isotope of cobalt? (X may represent any elemental symbol)

a. X b. 99X c. 99X d. all of these



7. If a central atom has a total of three groups and no lone pairs attached to it, the geometry
about the central atom is

a. linear. b. tetrahedral.
c. triangular (aka trigonal planar). d. pyramidal (aka trigonal pyramidal).

8. The chemical properties of the elements are chiefly due to
a. the number of protons.
b. the number and distribution of the outer electrons.
c. the number and distribution of the inner electrons.
d. the number and distribution of the neutrons.

9. What type of forces exist between oxygen molecules in liquid oxygen (O,)?

a. hydrogen bonding b. dispersion forces
c. dipole forces d. a mixture of all of these forces.

10. For which of the following is hydrogen bonding NOT a factor?

a. CH;0OH b. CH,

c. NHs d. H,O
Part Il Short Answer. Complete each of the following. Point values are noted by each question.
11. Draw dot (Lewis) structures for each of the following: (4 points each)

a. PCl; b. COCI, (C is in the middle)

12. Complete the following table: (1 point per blank, 10 total)

Name Symbol : # Protons : # Neutrons = # Electrons : Atomic# @ Mass #

36 35 79

24p g




13. Outline the main points of Dalton’s atomic theory. ldentify one area of his theory that we now
understand to be incorrect. (8 points)

14. Convert the following formulas to names or names to formulas: (4 points each)

Name Formula
potassium carbonate

Cu,O

N2S,

15. Rank the compounds below in order of boiling point, from lowest to, middle, to highest.
Clearly explain your reasoning. Ignore any effects of molecular mass. (8 points)

Compound Propane Formic Acid Methyl Ether

Formula CH3;CH,CHs;3 CHCOOH CH;OCHs;
iHH o o

.. -
Lewis Structure H*(‘Z*C‘Z*(‘Z*H H—C—O—H H*(‘Z*O*C‘Z*H
H " H H
Rank
(low, middle, high)




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. Describe the similarities and differences in the electronic structures of fluorine and bromine.
Include and electron configuration for each of the atoms. Why to both atoms tend to form
anions with a charge of negative one (1-)?

17. In class we noted that one of the requirements of a polar molecule is the presence of polar
bonds. Describe how to characterize a bond as polar or not and explain how a molecule that
contains polar bonds can actually be nonpolar.



18. An oxide of tin with the formula SnO consists of 0.742 g tin and 0.100 g oxygen.
a. If1.327 g tin and 0.325 g oxygen are allowed to react, how much SnO could be produced?

b. A sample of a second oxide of tin consists of 0.555 g tin and 0.150 g oxygen. What is the
formula for this second oxide?

19. Perform the following conversions:
a. Express 7.5 x 10° m, the diameter of a red blood cell, in nonscientific (decimal) notation.
(3 points)

b. Convert 32.5 inches to mm. (1 inch =0.0254 m) (4 points)

c. Convert 3.2 x 10°> nm to mm. (3 points)
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