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Notes:

* This exam consists & questions on 5 page@ncluding this cover page). Please check to make sure that you have a
complete copy of the exam.

* Pleasedo not simply give me answers. Give me well-supported answers. Numerical answers that are not backed by
supporting calculations will receive minimal credit.

* Please write clearly; if | can't read your answer, | can't give you credit for your answer.

* Please note that different questions are worth different numbers of points. Plan your time accordingly.

* Remember to include units and significant figures where appropriate.

* No books or notes are to be used on this exam.

* Please do NOT share calculators; if you need a calculator but do not have one, please let me know!

* |f you feel that you would be better able to ansargrquestion if you had additional information, please do not hesitate to
ask for it 1 will happily provide any information that | feel will help you answer the question without compromising the
efficacy and fairness of the test.

Question Possible Score
1 18
2 14
3 18
4 10
5 10
TOTAL 70
percent:
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1. SHORT ANSWER

(a). Identify the conjugate acid-base pairs in the following chemical equations.

!
CH3NH2(ag) + HCluy €>  CHsNH3z*uy + Clayg
base e acic Lase
i ‘ A

HPO42'(aq ) + Hloié“q )y €2 HoPO4(ag) +  IO047(ag)
base. ‘"%‘? aced. base
{ . . A

(b). Classify the solutions of the following salts as acidic, basic or neutral.

q

bosi
Na,CO3 1 C

a.co \ = -
Cu(NOs)2 cidic

jDCLS 1'C
Na»S
el

i (c) Rank the following substances in order of increasing acidity and explain your reasoning:

> HOF >> HOCI > HOBr ” HOI
HMOQMX he ci&ulvuw@:h\‘tx

Y’%’“HM/{“ F@Lam 2—65 He H—oO Lﬁnci,a

(d) Rank the following substances in order of increasing acidity and explain your reasoning:

E SiH, < PH, < Hs < HC

>
H\x’ LwMZ) w“ ‘r@ 3 {Y*t’;cmjr‘mm
Qo mMore ?alwi‘%@&i

A—H  A=sfSK
5 St
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2. (Potassium fluoride dissolves in water to give a solution that is basic.

(@) Write the chemical equation that illustrates why the solution is basic.

"+ H 0 = HF,_ t OH
T/—ca@ 27y S H aq <0

i

(b) For an 0.25 M solution of potassium ﬂuorlde, calculate the pH at equilibrium. Note
Ka(HF) = 6.8 x 104.

Wee ke base Cc

- . .. 5 . E Ov 2_5 & O
iomﬁto«kom . —x \/ . %
( / K ) IE (‘?v 5 ”"7‘) / bt X «'—/L{S {' S

NS
o
N S N R
\‘< L [F B (0. 25-7) b.3x/lo™ Ky = ,
“ |9 Fxte

=3 bdx/o” |
= [ov)= L 12 N@’(&M
poH= 571

(c) Calculate the pOH at equilibrium. |
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3. Ascorbic acid, CsH704COOH, also known as Vitamin C, is an essential nutrient for all
mammals. In lab it can also be used to make buffers. The K, of ascorbic acid is 7.9 x 10-.

(a) Calculate the pH of a buffer solution which is made by mixing 0.250 moles of ascorbic
acid and 0.200 moles of the conjugate base sodium ascorbate in a total volume of 0.750

liters. )L
0,730 ol HA )
I HAT\ = ﬁ L = 0.3 3
k_H&’ﬁ\S OaTSQLﬁ‘“D“"‘i M

[A,‘S - @92%&%&3& ﬂ’q - Owl?m
’ s 000 2F+x)

HA S HT +A- > KT FGR0 (0.33-%)
¢ =% 4% tX % = LHTY = 2.98% 077

£ 0.33-X *x O 2FtX
(b) Calculate the hydroxide ion concentration ([OH]) of this solution.

f) C)W - [C);O

(on™) - | xso” M

(c) Calculate the pH of the ascorbic acid/ascorbate buffer solution after 0.100 moles of nitric

acid (HNO3) is added (assume no volume change). L@cf‘ i

mol\ls of HA becomes 0,350 wmales HA € 1ol
e lJZSC‘g; A, E-&c/ay%&b O. 10T me les A» A + H — HA

molarihes ™ [Wa) = C.43FM

- | (x (e 13x) 5
(473 203N K

Q (0 HF-X)

HA = KO- A X = Lw]= 256007
T O.H47 o .13 ~
0 - X X gJH"’%iS)
£ (0:4Fx) & (a3 €X)
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4. What is the pH of the solution that results from mixing 350.0 mL of 0.600 M HBr with
225.0 mL of 0.500 M KOH? (The volume of the new solution is 575.0 mL.)

‘ifﬁ_ﬂg acid Qmaft Lose 7 lowe W\@cwﬂ e s
o &1 «Z@LCL\. ore. QT‘@:;&M 7 |
Ht = 0.350L x O,0D M = Oaz(li/%@{,(f;,‘;
molgs OH™ = 0,225 L X050 VVL ‘:‘ Ool limoles
£ HT muans OH il b J@gﬂ{gﬂ

B ¢XTes5 |
omsimd fetmin O 10 ok of HT pnaveluomne
J F |
OO waod HT

o OSHS L. s SIS = ol 17 M
lpH=0. 70 |

5.  In many medical applications, the value of K, at 37 °C (boa? temperature) may be more
appropriate than the 25 °C value of 1.0 x 10™. At 37 °C, the pH of pure water is 6.80.

Calculate K,,, pOH and [OH] at 37 °C.

e Ha0 5 [HeD =LonT bfe ey bt erby

Co ML Slrvm Hz,,,C %‘A Ht+cH™
. > ; - - b’BC
Se LOK-\= LHtl = | C

449~ \_ﬁfﬁ;




