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CHEMISTRY 1A
Spring 2008 Final Exam
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Answer the following by writing the word, words, letter, letters or number in each blank

that best completes each sentence. (1 point each blank)

L.

10.

11.

12.

13.

are elements that have some but not all of the

characteristics of metals.

The elements in group 1 on the periodic table are called

are the elements in groups 3 through 12 (the “B” groups)

on the periodic table.

are atoms that have the same number of protons but

different numbers of neutrons. They have the same atomic number but different mass
numbers.

A chemical formula that includes positive integers that describe the simplest ratio of the

atoms of each element in a compound is a(n)

A(n) is a charged collection of atoms held together by

covalent bonds.

are compounds that have the same molecular formula

but different molecular structures.

A(n) is the amount of substance that contains the same

number of particles as there are atoms in 12 g of carbon-12.

A(n) reaction is a rapid oxidation accompanied by heat

and usually light.

is any chemical change in which at least one element

gains electrons, either completely or partially.

A(n) is a substance that produces fewer hydroxide ions
in water solution than particles of the substance added.

energy is a retrievable, stored form of energy an object

possesses by virtue of its position or state.

A(n) is a change that leads to Aear energy being

released from the system to the surroundings.



14.

I5.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

The heat involved in the formation of one mole of substance from its elements in their

standard states at a constant pressure of 1 atm and a constant temperature of 298.15 K is

called

is the condition of an atom that has at least one of its

electrons in orbitals that do not represent the lowest possible potential energy.

A(n) isomer is a structure that has like groups on

different carbons (which are linked by a double bond) and on different sides of the
double bond.

is a process by which hydrogen is added to an
unsaturated triglyceride to convert double bonds to single bonds. This can be done by
combining the unsaturated triglyceride with hydrogen gas and a platinum catalyst.

A polar molecule or ion (or a portion of a molecule or polyatomic ion) that is attracted to

water is called

A(n) is a substance that speeds a chemical reaction

without being permanently altered itself.

A(n) is an amide functional group that forms when the
carboxylic acid group on one amino acid reacts with the amine group of another amino acid.

A(n) is molecule that an enzyme causes to react.

A(n) is a specific section of the protein structure of an

enzyme in which the substrate fits and reacts.

is a chemical reaction in which larger molecules are

converted into smaller molecules by adding water to their structure.

A(n) is an attraction between a negatively charged side
chain and a positively charged side chain in a protein molecule.
Sucrose (white table sugar) is a disaccharide composed of the two monosaccharides

and

The digestion products of triglycerides are and




27. Draw Lewis structures for each of the following,

a. BrFs (3 points)

b. Cisand trans isomers of C;HxF, (4 points)

c. NH.CH,CHO (3 points)

28. Draw all the resonance structures and the resonance hybrid for CH;CH,CONHCHs. Use
the following skeleton. Include formal charges. (6 points)
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29. Identify each of the following as a binary covalent compound, a binary ionic compound, a

binary acid, an ionic compound with a polyatomic ion, an oxyacid, an alcohol, or a sugar.
Write the name for each. (7.5 points)

Chemical formula Type of substance

Name

SF4

MgSO3

HCIO,

FC(HSO4)2

HCl(aq)

30. Identify each of the following as a binary covalent compound, a binary ionic compound, a

binary acid, an ionic compound with a polyatomic ion, an oxyacid, an alcohol, or a sugar.

Write the formula for each. (7.5 points)

Chemical name

Type of substance

Formula

hydrogen bromide

2-propanol (isopropyl alcohol)

potassium dihydrogen phosphate

sodium nitrite

sulfurous acid

31. Write the complete equation, the complete ionic equation, and the net ionic equation for

the neutralization reaction that takes place between the following reactants. (8 points)

Na2CO3(aq) + HNO3(ﬂq)
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32. For each of the following, write the name of the type of attraction holding these particles in
the solid and liquid form. Indicate the formula in each pair that represents the substance
that you would expect to have the higher melting point and boiling point. (3 points each)

a. Silicon dioxide, SiO,

type of attraction
or ethane, C,Hg

type of attraction

higher m.p and b.p.
b. Octanal, CH;(CH,)sCHO
type of attraction

or ethanal, CH;CHO
type of attraction

higher m.p and b.p.

c. Magnesium chloride, MgCl,
type of attraction
or methanol, CH;OH

type of attraction

higher m.p and b.p.

33. Draw the line drawing and condensed formula for the Lewis structure below. Classify it as
an alkane, alkene, alkyne, arene (aromatic), alcohol, carboxylic acid, aldehyde, ketone, ether,
ester, amine, or amide. (6 points)
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34. Draw the Lewis structure and condensed formula for the line drawing below. Classify it as
an alkane, alkene, alkyne, arene (aromatic), alcohol, carboxylic acid, aldehyde, ketone, ether,
ester, amine, or amide. (6 points)

NS

35. Identify each of the following triglycerides as saturated or unsaturated. Which is more likely
to be a solid at room temperature, and which is more likely to be a liquid? (4 points)
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36. Draw the structure of the tripeptide that forms from linking the amino acids leucine,
phenylalanine, and threonine. (4 points)

H O H O~ H O
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CH3;
leucine phenylalanine threonine



37. Consider the following Lewis structure for propenal. (10 points)

H <O
|l
H—C=C—C—H

H
What is the hybridization for carbon atoms?
What is the hybridization for the oxygen atom?

Write a description of the bonding, stating whether each bond is sigma, pi, or part of a
delocalized pi system and by stating which atomic orbitals overlap to form the bonds.

What is the name of the electron group geometry around each carbon atom?

Draw a sketch with bond angles.

38. Explain why each enzyme only acts on a specific molecule of a specific type of reaction.

(6 points)



39. Look at the front screen in the lecture hall and answer the following questions.
(1 point each)
a. Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

b. Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

c.  Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

d. Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

e. Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

f. Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

g. Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

h. Does this image represent an alkane, alkene, alkyne, arene (aromatic), alcohol,
carboxylic acid, aldehyde, ketone, ether, ester, amine, or amide?

i. Does this image represent a carbohydrate, a triglyceride, an amino acid, a protein, or a
steroid?

j. Does this image represent a carbohydrate, a triglyceride, an amino acid, a protein, or a

steroid?




39. Look at the front screen in the lecture hall and answer the following questions. (continued)
(1 point each)
k. Does this image represent a carbohydrate, a triglyceride, an amino acid, a protein, or a
steroid?

. Does this image represent a carbohydrate, a triglyceride, an amino acid, a protein, or a
steroid?

m. Does this image represent a carbohydrate, a triglyceride, an amino acid, a protein, or a
steroid?

n. Does this image represent glucose or fructose?

0. Does this image represent a-glucose or B-glucose?

p- Is the linkage shown in this structure an o(1—>4) linkage or a B(1—4) linkage?
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40. Identify each of the following structures as representing a carbohydrate, amino acid, protein

(and peptide), triglyceride, or steroid. (8 points)
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For the following calculations, be sure to show your work and round your final answer off
correctly. NOTE: Remember that there is part credit for each problem. Even if you
cannot do all of a problem, be sure to set up as much of it as you can. (6 points each)

41. What is the minimum volume of 6.14 M HCI necessary to react completely with 2.53
kg of solid cobalt(Il) hydroxide, Co(OH),?

42. Ethylene oxide is produced from the reaction of ethylene and oxygen at 270-290 °C
and 8-20 atm. In order to prevent potentially dangerous pressure buildups, the
container in which this reaction takes place has a safety valve set to release gas when
the pressure reaches 25 atm. If a 15-m” reaction vessel contains 7.8 x 10 moles of
gas, at what temperature will the pressure reach 25 atm?
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