QUESTION 1

What is the pH of a 0.33 M solution of HCIO? C}Qu\ [ =260
Ka=35x108 |
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QUESTION 2

Sulfurous acid is a diprotic acid with the following Ky values:

H2S03 + HpO ==== HS03™ + H30*  Kgq=14x 10-2 3€e. roxt Pige
HSO3 + HpO ==== S03%" + H30*  Kgp=63x 108

a) Determine pKg1 and pKg2

b} Draw an alpha plot for this system

¢} In what molecular form will the system exist at pH = 37
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QUESTION 3

Equal volumes of the pairs of solutions below are mixed Which result in buffer solutions?

/03 M CH3COM 0.1 M NaOH Reodt 4o gie O- M Clgo,™ ¢ 0,21 Cyco
> 01MHCI+0.1M NaNO3 No base

v/ 0.1 MHF + 0.2 M NaF

):/0.3 M CH3COo9H +02 M KCH3CO7

X oam NH4™ + 04 M HNO; two acds

QUESTION 4

A Calculate the so!ubmty of CaFp in pure water. in units of mol/L Sep 2 s *f;/we,/cl
Ksp=53x1011

B Calculate the solubility of CaF) in a soluticn of 0 10 M NaF in units of molL_
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QUESTION 5

Which of the following acids has the largest K5 value?
HBrC
HBros

HBrO3
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QUESTION 6

The mechanism for one method of producing acetic acid is shown below
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Enter the number of the compound that acts in the foliowing ways during this reaction
Bronsted acid 3

Bronsted base: 4
Lewis acid |
Lewis base: L

QUESTION 7

CH3CH NH3+ is aweak acid If a 0 32 M solution of the acid has a pHof 2 68 what is the value of K, for this acid?
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QUESTION 8

CoZ* reacts with ammenia in aqueous solution to form a complex ion
Co** + 6 NHy 2 [Co(NHy)s]** K¢ = 1.3 < 10°
The reverse reaction is the diésoczatzon of the complex ion
[Co(NHy)s** =2 Co®* + 6NH,  Ky=2?
Choose two correct statements below

The value of Ky is 1.3 x 105

~6
I<& - ,_{, & { L= ? /72 X/ 0
The value of Kg is 1.3 x 105 . K( ( 2*/05
OThe dissociation is highly favored & K,r n ’qyy ‘

@The value of Kgis 7.7 x 1076

The formation reaction is highly favorad.

QUESTION 9

A weak acid is titrated with a strong base and the foliowing pH titration curve is obtained
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What is the value of Ka for the weak acid? “ (O
(319~ |
Which of the pH indicators below would be the best choice for this titration?
, CVC}IDI ved
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QUESTION 10

The fully acidic structure of the amino acid alanine is shown here:

H H )
P i
I
B CHy
The pKg for the -COCH group on the rightis 2.34 (,qﬂ(‘}p,(/ \o kﬂ‘ Qg 1 w@hw &cho
The pKg for the - NH3™ group on the left is 9 63
As pH increases, which group loses an H™ ion first (enter COOH or NH3)?
CooH
H *? 0 H O
| i ) !
H~N~C-—C-OH| H-N-C-—C-oH
\ i I !
Ho A Ho CHg
H o H
+E§ & " ~ } I(P
H CH | {
3 Ho (g
C D
Which of the structures above represents the state of alanine in a pH = 5 solution? Enter the letter 4
C Ghove 2 34,50 Cooll hos [est 1g I‘ﬂ/‘ below qu'éq/ Vs
' loeps As wt
Which of the structures above represents the state of alanine in a pH = 11 solution? Enter the letter.
) Both ool qd MRy haw (o5t N* alawe pH ¢4

QUESTION 11
Write the chemical reaction equation described by the K value for H3PQj .
- - HaPo,lag + ot 1,00 e 4 B30t ey
Write the chemical reaction equation described by the Ky value for NOjy™.

N0, tag) + N,O0© KM Lag) t+ OR (a%)



QUESTION 12

Fe(OH)y is sparingly scluble with Ksp =49x 1017

Solid Fe(OH); is added to three different sclutions: Fe/ 0“)1(5)? Jje??ag ) +2 OH }Qt )

a pure water
b 0010 M NaOH
¢ 0.010 M HCI

‘!n which solution is the Fe{OH), most solublg? NC[ anj'h' l.h'H\ OH: S‘A ,q"y Cg“:[llnh:!h. +o

’m \gich solution is the Fe{OH) least solublg? ~ +l° d' b"[\RJ S"JQ
: ‘ O it Pushes agilin s oy Foumg

QUESTION 13 gbl.l

Calculate the pH of a 1.0 L buffer solution containing
226 g NaHCO3

27.0g NapCO3
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QUESTION 14

You have a 1.0- L solution of 0.25 M CH3CO2H. How many grams of NaCH3C0O must be added te prepare a buffer of pH=5.007
Molar mass of NaCH3CO5 = 82.03 g/mol
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QUESTION 15

Phenol. CgH50H, is a weak acid with Ka=16x1010

.60
Whatts pKg for pheno!? < -*lo - ’(O (, 6>(ID )
B Pk ~leglka)* d

)oxlo i
—I\{ KL Z —gn =
Whatis Ky for the phenolate anion. CgHg0" 2 k& » K‘ = | LOxID 167‘(0

653> 4,25 %15°

QUESTION 18

Which of the following acid-base pairs would be used to create & buffer of p

Weak Acid  Conjugate Base K, pK Cl .
HC-0 0‘132-0 : b 4 1; 2= bage
20y° A0 4x10- .
24 M4 64x10 w,‘}L qu
l H-PO; HPO. ™ 62x 107 7.21 qu '
N = . Siced ¢l
HCO-' COy° 48x 10+ 10.32
Ente;r the formuia of the acud
I”lgj’aq

thch WIH be in higher concentration. the conjugate acid or the conjugate base?

Tocd T Sinee dused pH (55 is lese thu pls (120,
bufde, :ll haeme acid Han base .

QUESTION 17

Consider the pH titration curve helow What type of species was being titrated?
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@A*'\[ ook for end po.nls
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- monoprotic acid

S A W'"Hn qh qc.'ﬂ
0 Wriprotic acid p H S‘l’hv'ff [ oL ) ad g’{a U
- monoeprotic base

diprotic hass

i triprotic base



