CHEM 6BL PRACTICE FINAL EXAM

IMPORTANT STUDY RECOMMENDATIONS

In order to be best prepared for your upcoming final exam, which covers experiments 4A-6, make sure

you review the following items:
- Pre- and postlab questions
- Lecture notes and exercises included in the lecture notes
- Important lab calculations from your lab reports
- Important background information and concepts covered in the lab manual

- The practice exam provided in the next pages of this document (contains the answer key in
addition to all the extra pages that would be provided in a normal exam).

EXAM REVIEW SESSION(S)
TBA by instructor/TA

EXAM COURSE POLICIES

Please review the exam course policies, including all exam dates in the course syllabus. Your
final exam will be given on the last day/time of lecture on WEEK 10. VERY IMPORTANT: No other

final exam will be administered in this laboratory class on the week of final exams.

As specified in the syllabus, several lab sections may be scheduled to take their exam in an
overflow exam room (section assignment/location TBA by instructor/TA).
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CHEM 6BL Practice Final Exam

FORM A
University of California, San Diego

Please complete and sign

| pledge that | have not used any unauthorized material on this exam. In addition, | have not provided anyone with
unauthorized assistance.

UCSD ID#:
Full Name (printed)
Name (signature) Lab Section # TA Name
DIRECTIONS

BEFORE THE START THE EXAM

e You must use a #2 lead pencil (not a pen!). Only materials allowed on your desk in addition to the exam materials
provided by the instructor: pencils, erasers, a non-graphing, non-programmable calculator, your UCSD ID

o SCANTRON INFO REQUIRED FOR YOUR TEST TO BE SCORED CORRECTLY: you must blacken the circle for
"TEST FORM" cA>! Your test will not be rescored if you enter the wrong test form letter!!!

e SCANTRON INFO REQUIRED FOR YOUR TEST TO BE SCORED: Write your student ID # into the boxes below
the "ID NUMBER" field with the last digit in the last box. Next, darken the bubbles in the corresponding ID fields.
Note: "A"="1"

o SCANTRON INFO REQUIRED: Write your Full Name and Lab Section # (in Hour/Day)

DURING THE EXAM

¢ Use only SIDE 1 of the Scantron® sheet. When you have selected your answer, blacken the corresponding space on
the answer sheet

e Any question for which more than one response has been blackened (i.e. "overvoting™) will not be counted

AT THE END OF THE EXAM
o VERIFY THAT YOUR STATEMENT OF ACADEMIC INTEGRITY IS SIGNED (on top of this page)

e You will not be allowed to take your examination booklet with you when you leave the testing room. TURN IN
YOUR SCANTRON AND THIS EXAM

This exam is the property of the instructor. All rights reserved.

DO NOT TURN THIS PAGE UNTIL YOU ARE
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CHEM 6BL Practice Final Exam- Form A Name:

(150 points) Section #: TA:

Select the letter corresponding to the best answer for each question. Once you have selected
your answer, blacken the corresponding space on your Scantron sheet.

"Short" Questions (7 points each):

1)

2)

3)

4)

5)

In a "Beer's Law" (absorbance vs. concentration) plot, the slope of the line of the "standard™
points is equal to:

a) ¢ b) b c) exhb d) 1/c e) 1/

In the K, formula for AgCI, why does the concentration of AgCl) not matter?

a) Because AgCls is the product and it is solid, so it drops out of the K¢, formula
b) Because AgCl is the reactant and it is solid, so it drops out of the K¢q formula
c) Because being a solid, AgCls does not have a "concentration”

d a&c

e) b&ec

If the absorbance of a Cr** complex is 0.479, what is its % transmittance?
a) 3.01% b) 33.2% c) 0.332% d) 0.0301% e) 52.1%

Using your knowledge of salt solubility chemistry, which of the following metal ions is the
only one that will be precipitated by S* even in strongly acidic (aqueous) conditions?

a) cr* b) Mn?* c¢) Ni#* d) sn** e) Fe*

Green light has a wavelength of about 525 nm, yellow light has a wavelength of about 579 nm
and red about 690 nm. Fill in the blanks: of these, light has the highest energy and
light has the lowest frequency.

a) Yellow Green
b) Red Green
c) Green Red

d) Red Yellow
e) Green Yellow

6) In which of the following compounds is cobalt in the highest oxidation state?

a) [Co(NH3)6]Cl; b) [Co(NH3)4Cl;]CI ¢) Nay[CoCl,]
d) Ka[CoFs] e) Naz [Co(NHs)2Cl4]
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"Long" Questions (15 points each):

7)

8)

9)

A total of 17.34 mL of 0.122 M H,0, titrant is required to completely neutralize 25.00 mL of
an unknown concentration of Fe?* in basic aqueous solution according to the generalized
redox reaction formula:

_H202q) + _Fe* o) > _OH gy + _Fe* (g

Based on the balanced form of this redox reaction formula, what is the initial concentration of
the Fe®* s solution? (Molar masses - H,0,: 34.02 g/mol, Fe?*: 55.85 g/mol)

a) 0.169 M b) 0.0425M ¢) 0.176 M  d) 0.00212M €) 0.0846 M

Using an old spectrophotometer, you once determined that the molar absorptivity of a 5.00 x
10™° M standard solution of a Ni complex was 1.22 x 10* M™cm™ at 750 nm. However, your
lab just received a new spectrophotometer and you do not know what the pathlength of the
cell is. You use your new spectrophotometer to measure the transmittance of the 5.00 x 10
M standard solution of the Ni complex and obtain a transmittance value of 9.7%. What is the
pathlength of the cell in this new spectrophotometer?

a) 1.7cm b) 0.16 cm c) 17cm d) 0.62cm e) 0.059 cm

What is the solubility of mercury, Hg,**, in a solution of 0.045 M HBr(ag) knowing that
Ksp(Hg2Bry) = 1.3 x 107212

a) 6.4x10°M b) 1.9x10%M c) 1.3x10% M
d) 2.7 x10%* M e) 29x10%M

10) You calculate that the n = 6 to n = 3 transition in hydrogen will generate a photon with a

wavelength of 1090 nm. Will this photon be visible to the eye and what will the energy of this
photon be?  (Ry = 3.29 x 10" Hz)

a) no, 109 kJ b) yes, 2.42 x 10 c) no, 1.82 x 10"
d) vyes, 6.06 x 1078 e) no, 1.82 x 10

11) A reaction between 470 g of Na,COs, 235 g of NO and 105 g of O, takes place, resulting in

the formation of 130 g of carbon dioxide (CO,) gas via the following chemical reaction:
_NaCOs )+ _NO ) +_Oz2¢ - _NaNOz ) +_COz (g

What is the % yield of this reaction? (Hint: Balance the reaction equation first! Na,COs:
105.99 g/mol, NO: 30.01 g/mol, O,: 32.00 g/mol, NaNO,: 69.00 g/mol, and CO,: 44.01
g/mol)

a) 45.0% b) 66.6% c) 37.7% d) 90.0% e) 75.4%
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Two-Part Question (33 points total):

An analytical chemist is given 1.546 g of a solid coordination complex that definitely contains a
Cox(C204), complex (with the Co in the Co®* oxidation state) and Li counterions, and possibly also
water. His mission is to determine its correct empirical formula.

12) Part | (18 points). He takes the Cox(C204)y solid and chips off a 0.5103 g solid sample. He
manages to dissolve this sample into a solution of about 150 mL of 2 M sulfuric acid. He then
titrates a 0.101 M solution of K,Cr,O7 into this Coy(C204)y analyte solution. The analyte
solution remains colorless until the endpoint, at which point it turns yellow. The volume of
0.101 M K,Cr,0y solution titrated in this experiment is 11.00 mL. What is the weight % of
oxalate in the original sample and what is the mmol of oxalate/100.0 g of complex?

(Molar masses - K*: 39.10 g/mol, Cr,0,*: 216.00 g/mol, H*: 1.008 g/mol, C,0,%: 88.02
g/mol, H,0: 18.02 g/mol) Remember to first balance the following equation:

_ KaCr07 agy + _ H2C204 (aq) + _ H'aqy = _ Cr¥(aq) + _ CO2(g) + _ H20q) + _ K'(ag)

a) 7.67 wt% & 87.1 mmol b) 47.9 wt% & 544 mmol
c) 19.2 wt% & 218 mmol d) 57.5 wt% & 654 mmol
e) 6.39 wt% & 72.6 mmol

13) Part 1l (15 points) - After thinking it over, the analytical chemist decides that a precipitation
would be more accurate (and easier) than spectrophotometry. Hence, he dissolves a 0.5168 g
sample of Co,(C,04), in 100.0 mL of aqueous solution and makes sure the Co* is freed from
the Coy(C,04)y with the addition of acid. He then adds an excess of ammonium phosphate,
(NH4)3PO4, resulting in the precipitation of a red solid powder. Once completely dried, the
mass of the red solid powder of Coz(PO,), is measured to be 0.1356 g. Determine the amount
of Co”" in the original sample.

From the determination of the amount of Co? in the original Cox(C204)y complex and your
answer for C,0,% in Question 12) above, which one of the following answers appears to be
the full empirical formula?

(Molar Masses - Li*: 6.94 g/mol; Co®*: 58.93 g/mol, PO,*: 94.97 g/mol, H,0O: 18.02 g/mol;
Ksp(Co3(PO4)2) = 2.05 x 10°%*) Remember to first balance the precipitation equation!

a) Lis[COz(C204)5]'13H20 b) Lie[COz(C204)5]'18Hzo
C) LI3[C0(C204)3]6H20 d) Lile[CO(C204)g]'24H20
e) Lis[Co(C,04)3]-6H,0

The answer key to this practice exam is provided on Page 9
Note: Pages 6-8 are provided with any regular 6BL exam
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CHEM 6BL COMMON FORMULAS & VALUES

g(x-xf

N-1

_ |outlier - value closest to outlier |
| highest value - lowest value |

N=3: QC=094; N=4: QC=076; N=5 QC=064; N=6 QC=056

_[H'IA] «, = [HB'1OH']
[HA] [B]

Ka
Kw = Ka x Kp = 1.0 x 107

pH = -log[H"] = 14 - pOH pKa = -log[Ka]
If AB, = zA+y B, then Ky, = [A][B]
g=mcAT=nCp AT

Qcold = ~Ohot

Crmetal = 26 J/K-mol

Cwater = 4.18 J/K-g Cwater = 75.3 J/K-mol

100% 1 I
A= Iog( %Toj = Iog(?j = Iog[l—"j

%T=100T

-1
10#

Beer's Law: A =¢bhc (where € = molar absorptivity (in M cm™), b = cell length (usually 1.0 cm)
and ¢ = concentration)

C=vxA (c = 2.998 x 10% m/s)
E=hxv (h = 6.626 x 10°** J-s)

k 1 1
For Hydrogen: E=AE = +1312.75—J X [— - —J

mol n? ng

Ry x h x Na = +1312.75 kJ/mol (Na = 6.022 x 10% molec./mol)
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ANSWER KEY:

1) C
2) E
3) B
4) D
5) C
6) B
7 A
8) A
9) A
10) C
11) E
12) D

13) E
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