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General Information:

1. No reference materials will be allowed.

2. Students may use a non-programmable/non-graphing calculator.
NO other calculators may be used.

3. Closed-toed shoes, goggles and aprons/lab coats are expected to be
worn by participants.

4. A periodic table will be provided.

5. Participants who unsafely remove goggles or handle
materials/equipment in an unsafe manner will be disqualified from
the event.

Scoring: Titration Race and Acids Bases are each valued at 50% for this
event. Not all problems in Part 2 are created equal! Pay attention to the
point values for each question.

Team Name:

Team #:

Score:

Rank:
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You will complete an acid-base titration to determine the concentration
sseatiom  Of an acid and the standard deviation. Students will be ranked by
e——" accuracy/precision and ties will be broken by time. You will be
provided with the following materials and equipment:

buret —s

e Ring Stand & buret loaded with standardized base solution
e Phenolphthalein indicator solution
e An acid of unknown molarity
" e Funnel
e Wash bottle containing DI water
e A card to report the concentration and standard deviation of the acid

acid of unknown
concentraton

You should organize your data into a table below and show caldulations clearly. Be sure to label all
answers and pay attention to significant figures.
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Complete the following questions regarding acids and bases. Show work
in order to receive full credit. Pay attention to significant figures and
A label your answers.

Classify the following general properties as those of acids or bases: (2 pts each)

a. feels slippery

b. source of H" ions

c.pH<7

d. reacts with metals to liberate H, (g)

e. used in soaps & detergents

f. tastes bitter

g. turns litmus red

tiple Choice questions are worth 2 points each.

2.

If [H"] is 6.0 x 10"°M, the solution can be classified as

a. Acidic
b. Basic
c. Neutral

What is the chemical name for Vitamin C?

Citric Acid
Ascorbic Acid
Acetic Acid
Phosphoric Acid

a0 o

Which quantity might correspond to the y-axis on this graph?
[H']

o

[HC1]
An acid has a measured K, of 3 x 10°°.

The acid is a strong acid.

An aqueous solution of the acid would have a pH<7.
The acid is a strong electrolyte.

All of the above are correct.

oo





[image: image4.png]6. The pH of a sample of orange juice is 3.5. A sample of tomato juice has a pH of 4.5.
Compared to the [H"] of orange juice, the [H'] of tomato juice is

1.0 time higher
10 times higher
10 times lower
1.0 time lower

poos

7. A soluti;m with [H] =23 x 10® Mhas a pH between

2 and 3.
3 and 4.
7 and 8.
8 and 9.

pooe

8. Write products for the following reactions and then balance. You do NOT need to include
physical states. Assume a reaction occurs in all cases. (15 pts, 3 pts each)

a. __ Mg () + __ HCl(ag) -
b. ___CaCOs(s) + __ HCI (ag) —
c. _ HNO; (ag) + ___ Ba(OH), (ag) -
d. SO, (g + __ W00 -
e. _ NaO() + _ HO0 @) -

9. Write balanced equations (reactants and products) for the following reaction descriptions.
(15 pts, 5 pts per problem)

a. Vinegar (acetic acid) is addéd to baking soda (sodium bicarbonate).

b. Sulfuric acid solution is neutralized by a solution of potassium hydroxide.

c. Phosphoric acid reacts with sodium oxide.
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pH pOH | w1 | [OH] | AcidBase/Neutral

8.34 I

29x 10"

245x%107°

e

11. Fred the Chemist is working in the lab standardizing a solution of NaOH. If 1.03 grams of
oxalic acid, H,C,04e2HOH, are required to neutralize 25.0 mL of NaOH, what is the molarity
of the NaOH? Include a balanced chemical equation. (8 pts)

12.83.3 mL of 12.0 M HCl is diluted to 1.00 L. What is the new concentration of the acid? (4 pts

13. Using the chart pH ranges for indicators, answer the following: (4 pts)

o, PUpnEfrcledunge a. Which indicator changes color in a
Methylviclet | ellow {3 Violet solution with a pH of 2?
Thymol blue Red BEEF Yellow Yellow {7 Blue
Methyl orange Red ] vellow
Methylred Koo B vtlow b. Which indicator would yoiichoose to
Bromthymol blue Yeltow 7 siue. show that a solution has clianged from
Phenolphthalein Colorless 7! pH 3 to pH 5?
| Alizarin yellow R Yellow T Red
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[image: image6.png]14. The distinctive odor of vinegar is due to acetic acid, HC;H30, (or CH;COOH). If 3.45 mL of
vinegar needs 42.5 mL of 0.115 M NaOH to reach the equivalence point in a titration, how
many grams of acetic acid are in a 1.00-quart sample of this vinegar? (10 pts)

Helpful info: 1 Liter = 1.057 quarts

15. Calculate the pH of a 0.20 M solution of HCN. K, for HCN is 4.9 x 107, (10 pzs)




