Chem 127
Prof. Mark Jensen
Exam #3

11/24/08

Pledge:
When you have completed this exam, please consider the following:

Name

&Y

[ affirm that I have neither committed nor witnessed a violation of academic integrity in
the completion of this exam.

Signed

Answer the questions on the following pages, paying strict attention to significant figures where
applicable. Answers given without supporting work WILL NOT be given full credit.

Some potentially useful information:
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1. (16 pts) The iodide ion is a weak reducing agent and will reduce strong oxidizing agents in a redox
titration. For instance, the concentration of dichromate ion in a solution can be determined by

titration with iodide.

a) Balance the titration reaction in acidic solution: Cr2072_ + T > crt + I,
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b) What is the molarity of the dichromate ion in a solution if a 25.00-mL sample of the solution
requires 36.72 mL of 0.157 M K1 for complete titration?
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2. (30 pts) Fill in the following table. Show Lewis structures in the provided space below.
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3. (6 pts) The sulfur atom in SF is _ip?)& hybridized, and each S—F bond is the result of the

overlap of a S??CL orbital from sulfur witha < P orbital from fluorine.
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. (14 pts) Vitamin C, also known as ascorbic acid, has the chemical formula C¢HgOg. The shorthand
Lewis structure is shown below. (Remember that in such shorthand structures, each point where
lines meet represents a carbon atom and many hydrogen atoms are not shown.)
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a) How many carbons are sp” hybridized? 3 c = /
—C
b) How many carbons are sp> hybridized? 3 : / = é
- O- O-b

¢) How many carbons are sp hybridized? O

d) How many sigma bonds are in this molecule? ZD

e) How many pi bonds are in this molecule? Z

f) Each O-H bond is formed by the overlap of which orbitals?
O wl Hls

. (12 pts) Draw the Lewis structure for each of the following. Where appropriate, show all
equivalent resonance structures and all non-zero formal charge.
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b) N,O (connected as NNO)
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6. (12 pts) Acid and Base Strength.

A. Circle the strongest acid in each row:
i) (HCIO, HCIO; HCIO,
11) HzS ste H2 c

iii H,PO,~ HPO,*

B. Circle the strongest base in each row:
1) Br- Iy
i) Clo; BrO;” @
iii@ CLCHCOO™  Cl;CCO0"

7. (14 pts) Periodic Trends.

a) Place the following atoms in order of increasing radii: Ca Mg P ClI

C\le P 2 /\/\3 ¢« Cao
b) Place the following ions in order of increasing radii: P> K' Na* CI
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c) Place the following atoms in order of increasing ionization energy: Si K P Ca

K‘C&‘g'LCP

d) Which element has the strongest (most negative) electron affinity? (Remember it’s not what
you might guess it to be.) C_, \

8. (12 pts) Liquids.
a) Circle the molecule with the highest boiling point: I @ Cl,

b) Circle the molecule with the highest boiling point: CCly HCl
¢) Circle the molecule with the highest surface tension: CH;0CH; CsHio

d) Circle the molecule with the highest vapor pressure: CeH> C4HoOH
e) Circle the molecule with the highest polarizability: CHy4 HF @

f) Circle the molecule with the highest viscosity:

CH;3COCHj3; (acetone) H,O (water) CH,OHCH,OHCH,0OH (glyc\eE)‘I)




9. (20 pts) Citric acid (H3C¢HsO7, 192.12 g/mol) is a weak acid with three acidic hydrogen atoms. A
2.00-g sample of citric acid is dissolved in 25.00 mL of water and titrated with 0.120 M NaOH.

a) What is the balanced titration reaction?
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b) What volume of the NaOH solution must be added to completely neutralize the citric acid (i.e.,
how many milliliters of NaOH solution are added in the titration)?
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¢) At the end of the titration, what is concentration (molarity) of the resulting salt in the solution?
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Remember to consider the pledge!!



