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Chemistry 31 — Quantitative Analysis Exam #2, April 18, 2012

Muitiple Choice and Short Answer
Circle the one correct answer from the choices listed, enter the correct term or phrase on the blank
line, or briefly answer the question as indicated.

1 (4 points). As ionic strength decreases, the values of activity coefficients approach:

‘.@1 b. 0

c. 2 d. there is no specific value

2 (4 points). As the pK, of weak acids get larger (value increases), the strength of their conjugate
bases become:

@ stronger b. weaker
¢. stay the same d. they cannot be compared

3 (4 points). The ionic strength of a 0.012M solution of the soluble weak acid CH;CO,H (K, =

1.75x107) is:
a. 0.024M b. 0.012M
c. 0.030M (d)close to 0.000M

4 (4 points). What is the charge balance for the following system of chemical equations?

NiCO,,, —> NiZ, +COl,,
COl, +H 04 4———>HC03M +O0H,,;
HCO,,, +H,0, «—H,CO0,,, + OH
H+

{aq)

3{aq) {aq)

H,04 «—OH, +
a. [Ni¥'P +[H’“]—[CO3 T + [HCO5] + [OH]

b. [Ni*"]+[H'] = [CO5” 1+ [HCOs] + [OH]

c. 2[Ni’ ]+[H] 2[f‘03']+[HC03]+[HzC03]+[0H“J
/E}m« ]+[[—I] 2[CO;¥] + [HCO5] + [OHT]

5 (4 points). What resolution listed below indicates baseline resolution between two peaks in a
chromatograph?

a. 0.0 “BHLS
d 0.5

c. 1.0



6 (4 points). If analyte A and analyte B have different partition coefficients with respect to a
chromatography column, it is due to:

a.\differential partitioning between the mobile and stationary phases
. band broadening (diffusion) in the column

c. bothaand b

d. neitheraorb

7 (4 points). When we cannot prcuse}y é]trol our sample injection volume, we should use an

. insure a precise calibration.

8 (4 points). Circle the correct answer. Does absorption of emission péctroscopy generally
have lower (better) detection limits?

9 (4 points). What type of mechanism of separation is most common for chromatography?

a. ion exchange /~c. partition (absorption)
b. adsorption ~d. molecular exclusion
Worked out Problems

It is your responsibility to work out your answers clearly. Unclear, or unreadable work will not be
graded. If there is not enough space provided to show your work, continue on the back of the page
and clearly mark the problem number. Be sure to show all of your work and report your final
answer with the correct number of significant figures and units. Unless otherwise noted, an
unreasonable number of significant figures in a final answer will be marked off 2 points. A correct
answer without work shown will not receive credit. Circle or draw a box around your final
answer.

Equations that may or mayv not be useful to you:

b++b* —4ac [base]

X =——-—":where ax’ +bx+c=0 H=pK_ +1lo
- pH=pK, g[acid]
~0.512*Vu :
logy = e =— > ¢z’
o 1+ (et 12 /305) # 22,: e
I m [X] I

A [X]+[S]  Zgx



10 (10 points). You are using an internal standard to analyze toluene by gas chromatography.
You are using benzene as your internal standard. Your standard solution
contains: 10.0mg/mL toluene and has a GC response of 9567mV, and 10.0mg/mL
of benzene that gives a GC response of 11236mV. Your unknown sample gives a
toluene response of 3659mV and contains 10.0mg/mL of benzene that gives you a

response of 8556mV. What is the concentration (mg/mL) of toluene in your
unknown sample?

6T - 0%l
|| 256 iﬁ% frm

C-0.%515




11 (10 points). Accounting for ionic strength, what is the pH of a 0.100M solution of HBr? See
the attached table for activity coefficients. Report your answer with 3 significant

pH - ’/ﬂijggﬂf

Table 8-1 Activity coefficients for aqueous solutions at 25°C

::e lonic strength {u, M)
lon (o, pm}  0:001 0.005 0.01 005 0.1

0.964 0.928

o oses 09

NH*C )Nﬂg 350_ oo 0964 _0926 0900 081 076
!tb+ c;* NB* 11* ow 0924 0898 0.80 0.75

a. Lanthanides are elements 57-71 in the periodic table.

12 (12 points). What is the pH of a solution with a 0.0365M formal concentration of
hydroxyacetic acid (HOCH,CO,)? The pK, is 3.832.
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13 (16 points). Using the systematic method, set up the following problem for solving. Give the
charge balance, mass balance, equilibrium expressions, and unknowns. Clearly label each. You
do not have to solve, What is the equilibrium pH of a solution made by dissolving 0.057 moles of
Na;HPO4 into 1.000L of pure water? Hint: there are two different mass balance equations.

Consider the following chemical reactions:

Na,HPO,,, —> 2Na’, + HPOZ, |
HPOZ,, «—>H, +PO} K, =4.22x107"

4{(aq)

HPO;,, + H,0, «—>H,PO,,, +OH,, K, =1.58x10"
H,0, «—OH,, +H,, K, =1.0x10™"

(aq)

d«eﬁ'g,a/f [!JJ}*CH*I:: Z[HFOz/z-j" 3[/‘705'] +[//zp0¢jfﬁjﬁj

pass: wwik shaw 2 of Ho followoncy !
[nef3= 2([H0y ] 1[Po] ) +(H, Poy ])
(Rat1= 2(6.057M)
(Wrop <[P0’ | +(H P04 §= 0. OSTH]

cquilbrow erpressost (HH(Poi’ J -
2 wtf FRAI0
[HPos )

1, PO -
&H;H[; 5’] [.c5 % JO 7
04" S

(H*1(od = j.0x/O ~IF

{m v | ) . - : 2- ' -
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14 (16 points). What is the equilibrium pH of a solution that is made by mixing 50.0 mL of
0.0475M NaHCO, with 75.0mL of 0.0226 M H,CO,? The pK., of H,CO; (formic
acid) is 3.744. What is the final pH of this solution if 10.0mL of 0.100M NaOH is
added? |

So.0md M( 2375wl A
[ el

7{()%(,‘9,02.26”@{/ €95 ol HA

H = .,744*/1% Hj
i ’ dz.g?s"’
W 3.9
‘ 0 H = 73
10 Oul| - KGOMW]/?, /.00 wewod O HA+0H™ 4, oh
[yl £
P - /r‘* (Z* 375“J-7L/- CfO)
PH Z,./ 44" C?J [,«_6%»_%00)
b= 4.93
P =

15 (Must be signed). 1 did not cheat on this test in any way. Signed T




