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Na = 6.02 x 16® mor*

log[H'], [H'] = 10P"
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Please write legibly! If | can't read it, | camjtade it!

JBA 2017 — Chemistry Exam 3

Name: Score: /100 = /80

Multiple choice questions are worth two points each

1. Amino acids are compounds that confagth amine and carboxylic acid groups. Which
compound is an amino acid?

H OH H H H 0 H
I I / [ 7/
H—C—C—C—N H—C—C—N
| \ | \
a H H H H C H H
Answer d
H OH O H NH, © -
|| V4 | | 7
H—C—C—C H—C—C—C
|| \ || \
b. H H oH d H H OH

2. If acids are compounds that release protoriy, trow is it that SQand NQ cause acid rain?

a. They react with hydrogen gas in the atmosphereddyze acids.

b. There is not sufficient evidence to indicate tihaise compounds Answer __ c
actually do cause acid rain.

c. They react with water to form acids.

d. They react with ammonia to form acids.

3. The compound CkNH, reacts with water to form GNHs" and OH. In this reaction,
CHsNH; is acting as a(n)
a. salt c. acid b

b. base d. solvent Answer__b

4. H30"is called the

a. hydroxide ion c. hydrate ion Answer  d
b. hydrogen ion d. hydronium ion EE—

5. If the concentration of a dilute solution of nitacid (HNQ) is 0.00010 M, what is the pH of
that solution?

a. 14.0 . 4.0

c Answer cC
b. 7.0 d. 5.0 —_—
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6. The pH of a sample of water from a river is 6.0sanple of wastewater from a food
processing plant has a pH of 4.0. The concentratidvydronium ion in the wastewater is

a. two timeslarger than the river hydronium ion concentration.

b. one hundred timdgrger than the river hydronium ion
concentration. Answer b
two timessmaller than the river hydronium ion concentration.

. one hundred timesmaller than the river hydronium ion
concentration.

oo

7. The primary structure of a protein is determined by

a. the intertwining of protein molecules.

b. the order of amino acids in the protein.

c. the hydrogen bonding that gives the protein thriegedsional Answer __ b
shape.

d. the amino acid composition.

8. All of the following examples are classified asguttal energy except

energy in chemical bonds.
energy of a moving object.
energy in nuclear particles. Answer b
energy stored by position.

00T

9. There are only four amine-containing bases thatem® DNA. Which of the following
bases is not found in DNA (but is found in RNA)4r{ttheck your powerpoint notes)

a. adenine

b. guanine.

C. cytosine. Answer __ d
d. uracil.

10.What volume of 2.00 M HCl is required to prepar® hoL of 0.200 M HCI?

0.11 mL

1.0 mL

10 mL Answer __ c
. 100 mL

SESC i
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11.Match the term with its definition. (10 points)

E_ pH A. a concentration term expressed in moles per liter
B. a water insoluble compound containing at leastaambon-
F__ solvent :
— — carbon multiple bond
__A__molarity C. an substance that donates 2 proton$ (H
_ C__diprotic acid D. a compound with the formula,E20),.
+
__B__ unsaturated fat E. -log[H']
_ D__carbohydrate F. the substance in which a solute is dissolved
_|__state function G. the species that forms when an acid has donatedoitsn
. H. a water insoluble compound with no carbon-carbottipie
__G__ conjugate base bonds
I. athermodynamic concept that does not depend dnvpst
__J__enzyme .
(or mechanism).
J. a biochemical catalyst

__H__ saturated fat

12. Write reactions for the following: (2 points each)
a. The dissociation of nitric acid (HNQa strong acid)

HNO; — H" + NOs

b. The dissociation of calcium hydroxide (Ca(QH) strong base)

Ca(OH) — C&* + 20H

c. The reaction of hydrochloric acid (HCI) with potase hydroxide (KOH).

HCIl + NaOH— NaCl + HO
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13.Complete the following table: (10 points)

Acidic, Basic

Compound| Molarity pH pOH or Neutral?
H.SOy 0.012 M 1.62 12.38 Acidic
KOH 0.0035 M 11.54 2.46 Basic

14.You dissolved 38.0 g of glucosei20s) in 0.750 L. What is its molarity? (8 points)

38.0 g GH1206 X 1 mol GH 1206 = 0.211 mol GH1206
180.16 g GH 1506

0.211 mol GH1:0s = 0.281 M GH1,04
0.750 L

15.1n a beaker, you mix 35.0 mL of 0.100 M Hilénd 30.0 mL of 0.200 M NaOH (8 points)
(NOTE there was a typo on the original exam so onlgart a was graded)
a. Write the balanced reaction that you would expecidcur. (2 points)

HNO; + NaOH— NaNQ; + H,O

b. When the reaction is complete, will the resultiofpugon be acidic, basic, or neutral?
Explain your decision. (6 points)
We have
0.035 LHNQ x 0.100 mol HNQ@
1L

0.0035 mol HN@

and
0.030 L NaOH x 0.200 mol NaOH
1L

Since we have more moles of NaOH than HN@d since the stoichiometry is 1 mol HNO
per 1 mol NaOH, HN@must be the limiting reactant. Therefore, NaOH meimain and
since NaOH is a strong base, the solution will gt

16.What is the purpose of a catalyst in a chemicaitrea? How do enzymes accomplish this
purpose? (8 points)
Catalysts increase the rate of a reaction withoernselves being consumed in the reaction.
They accomplish this by providing an alternate naatdm with a lower activation energy.
Enzymes accomplish this by holding molecules ipecsic position to allow the reaction to
occur.

0.0060 mol NaOH
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17.1n the copper lab, we used 15 mL of 3.0 M sodiumrbyide solution to begin the alloy
formation. How many grams of NaOH are presentGml of 3.0 M NaOH? (8 points)

0.015 L NaOH x 3.0 mol NaOH = 0.045 mol NaOH
1L

0.045 mol NaOH x 40.00 g NaOH = 1.8 g NaOH
1 mol NaOH;

18.Draw a reaction coordinate diagram below for a smogous (favorable) process. Label the
axes and describe how information related to thddrcy and rate of the reaction can be
extracted from such a diagram. (10 points)

Your diagram for the spontaneous and slow readtimuld bear some resemblance to the
picture below and meet the following requiremeritythe axes must be labeled, 2) the free
energy for the reactants must be higher than #ednergy of the products so th& is
negative (spontaneous), 3) the size of the actindiarrier (hill) must be present, and
relatively large to indicate a slow reaction. Yaliscussion should point out these items and
how the tendency is determined by the relativegasrof the reactants and products and the
rate is determined by the activation energy.

Free Energ

Reactant Product
Reaction Progress
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19. Hydrochloric acid (HCI) is classified as a stromidawhile acetic acid (C4COOH) is
classified as a weak acid. Explain what thesedemean. If you could examine a solution
of HCI and a separate solution of acetic acid amo&cular level, what would you expect to
see in each? (8 points)

Strong acids dissociate completely, while weak @diol not. In a solution of HCI, we would
expect to find only Hand CI, but no “HCI”.In a solution of CECOOH, we would expect to
find H*, CH;COQO, but also a significant amount of @EHOO0H. A diagram may be useful.

20. Ammonia gas can be created by heating ammoniunmidbland calcium hydroxide.
Calcium chloride and water are also produced agyats. You conduct an experiment
where 25.0 mL of 5.89 M ammonium chloride solutisslowly added to 33.0 grams of
solid calcium hydroxide while the mixture is heated
a. Balance reaction for this process. (2 points)

2 NHCl(ag) + 1 Ca(OH)s) — 2 NHs(g)+__1_CaCh(s)+ _2 HO()
b. How many moles of ammonium chloride are introduiethe reaction? (3 points)

0.025 L NHCI x 5.89 mol NHCI = 0.1473 mol NHCI
1Lls

c. How many moles of calcium chloride are introducethie reaction? (3 points)

33.0gCa(OH) x 1 molCa(OH) = 0.445 mol Ca(OH)
74.09 g Ca(OHy

d. What mass of ammonia is formed? (4 points)
If NH4Cl is limiting reactant:
0.1473molNHClI x 2 molNH; x 17.03gNH = 251g NH
2 mol NH,Cl 1 mol NHsg
If Ca(OH); is limiting reactant:
0.445mol Ca(OH) x 2 molNH x 17.03gNH = 15.169g NH
1 mol Ca(OH) 1 mol NHsg
So, ammonium chloride is the limiting reactant &risil g of ammonia is formed.




