Chem 1N Final Exam (version 1) Name

NOTE: Your final exam will be multiple choice.

Experiment 8: Acids, Bases, Salts, and Buffers

1. Find the pH of a 0.10 M OCI solution. K, of HOCl is 3.0x107,
10.26
2. Find the pH of a buffer that is 0.150 M lactic acid (HC3HsOs3, “HLc”) and 0.130 M sodium lactate
(NaCsH50s3, “NaLc”). K, for HLc = 1.4x10™%,
3.79
3. Why acid & base solutions often test more acidic than expected in lab?
CO, gas from the air dissolves into the solution to generate weak carbonic acid, H,COs.
4. Can an aqueous mixture of HCI/NaCl be used as a buffer? NO
Can an aqueous mixture of HC,H;0,/Na C,H;0, be used as a buffer? YES
5. Calculate the pH of the solution formed after 25 mL of a 0.10 M NaOH solution is added to 100 mL 0.10 M
HOCI solution.
7.05
Experiment 9: Beer’s Law and Allura Red Absorbance

A =-log T = €bc, where b = pathlength

The absorbance spectrum of a green dye used in KoolAid® is shown:

¢ = concentration
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6. A student wishes to determine the amount of dye in a KoolAid® solution of unknown concentration. At what

wavelength should the student conduct the absorbance experiments?
450 nm because the dye absorbs strongly

The slope of a Beer’s Law plot (absorbance vs. concentration) taken at a particular wavelength in a cell with
pathlength = 1.25 cm was found to be (3.25 absorbance units)/(1 .0x10™*M). What is the value of €, the extinction
coefficient?

26000 absorbance units/cm™M

What is the concentration of KoolAid® with an absorbance of 0.1625 in a 1.05 cm pathlength cell?
6.0x10°M

Experiment 10: Solubility Product Constant, K, by Titration

10.

Scandium hydroxide, Sc(OH)s, is quite insoluble in water. If we neglect any complex ion formation, a small
amount of Sc(OH)s, dissociates in a saturated solution according to the expression:

Sc(OH); —= Sc¢** + 30H .

The solubility product constant, Ky, for the dissociation is 4.2x10™"® at 25°C. K, = [Sc3+] [OH']3

Express [Sc3+] in terms of [OH] only.
[Sc*] = 1/3[0OH]

What is [OH] in a saturated solution at 25°C?
6.0x10° M



A student titrates a saturated solution of a metal-hydroxide salt that dissociates according to the equilibrium:
M(OH); =—= M’ +30H. K, = [M"][OH]

11. If 50.0 mL of the saturated solution is neutralized by an average of 10.6 mL of 0.125 M HCI, [OH] is 0.0265 M.
What is the value of K, for this salt? Recall that [OH'] = 3><[M3+].
1.67x107 M

Experiment 11: Spectroscopic Determination of Kq
Two reactants, A and B react in a one-to-one ratio to form an equilibrium mixture with the product, C. C absorbs
560 nm light with a molar extinction coefficient of 6400 L/molcm.
4.00 mL of a 1.25x10™* M solution of A are mixed with 6.00 mL of a 1.25x10™* M solution of B.

12. What is the initial concentration of A in the mixture (prior to equilibrium)?
5.00x10° M

13. What is the initial concentration of B in the mixture (prior to equilibrium)?

7.50x10° M

The mixture of A and B comes to equilibrium. The percent transmittance, %T, is measured at 65.5% in a 1.1 cm cell.
14. What is the absorbance, A? A =—log T = €bc

0.183
15. What is the concentration of C in mol/L in the equilibrium mixture?
2.61x10° M
. - . [Product] coefficient N
16. What is the value of the equilibrium constant, K.;? A + B —— C eq =

[Reactant] coefficient Koo

A B C

Initial concentrations?

Change in each concentration?

Final concentrations?

Ko = 2.22x10°

Experiment 12: Kinetics
The reaction between A and B” was investigated: A"+ B~ — C > . For the given concentrations of A" and B, the
following rate data were collected. Rate = k[A]"[B]".
The order of reaction, m, with respect to A" is found to be 2; with respect to B, n is found to be 3.

17. Using the data for run 1, calculate the value of k, the rate constant (don’t worry about units).

1.25x107 Run (AT, M [BL.M Rate, M/s
1 2.00x10 2.00x10 4.00x10




Experiment 13: Solubility Product Constant, K, by Electrochemistry
Standard reduction potentials:

Fe* + e — Fe™ E’=+0.77V
Zn**  +2e — Zn E’'=-0.76 V
Cut + e - Cu E’=+0.52V

A voltaic cell is set up using magnesium and silver and the following reaction occurs:
2
2 Cu+(aq) + Zn(s) — 2 CU(S) + 7Zn +(aq)

18. What is the standard cell potential, E*
+1.28 V

19. If the Zn** concentration is 0.050 M and the Cu* concentration is 0.025 M, what is the cell potential, E?

+1.22V E=E° _(0.05n91vj10gQ

A second cell is set up according to the equation: 2 Fe™ ) +Zngq — 2 Fe™ g +Zn’* ey
20. What is the value of the equilibrium constant, K, under standard conditions?

5.98x10°" B0 = (0.059lvj10g K

n

Experiment 14: Vitamic C Determination by Redox
A new vitamin drink, Vito-Aide, is coming to market, and it is your job to ensure that every 20.0 g serving contains
at least 35% of the US RDA of vitamin C (ascorbic acid, 176.1 g/mol; RDA 60 mg/day).

Using a 5.00x10”° M DCP solution, you perform multiple redox titrations. On average, you find that one serving
(20.0 g) of Vito-Aide requires 25.12 mL of DCP solution.

21. What is 35% of the US RDA for vitamin C?
21 mg

22. How many milligrams of vitamin C are in each 20.0 g serving of Vito-Aide (1 mol DCP is required for every mol
vitamin C)?
22.1 mg

23. On one of your titrations, you fail to reach the endpoint by adding too little DCP. How will this affect your
calculated amount of vitamin C in the sample?
Too low
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