WORKSHEET: SOLUTION EQUILIBRIUM (Weak acids and bases,
buffers,Polyprotic acids, and Hydrolysis.)
SET A:

1) 40.00 ml of 0.350 M CH3NH?2 is titrated with 0.280 M HCI until the end point is reached . Calculate the

pH of the solution at the end point.( Kp, for CHaNHo= 5.0 x 104)
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Answer, 5.74
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pH=4.207 ( ignoge any volume _ Oz to give a buffer of
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4) How many moles of NaOH must be added to a 1.00 liter of 0.230 M benzoic acid, HC7H502, to produce

a solution of pH= 4.50? ( Kafor HC7H502=6.3x1072) o
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Answer: 0.15 mole

5) The [32'] concentration of a 0.150 M H2S is adjusted to a value of 4 18 x 108 molesliter. What is the

[H*] concentration?
(Ka1 for HpS= 8.9 x 108, Kap for HS is 1.2x 10713

Sefup; + S‘]_,._
Hj_s' g O e - H30 %

-
<oy = e S = Cuor3Cs™)

J:ka"} 5 -2
(‘bﬁ Hn"‘b)c "~~?-Mc-"ﬁ): [_'H30+j__(_q‘1%1{1: )

0,150

Fo

Answer: 1.9% 107 M

EHBO"‘:S = 1.9 mb—7M

3



(a H5 NH +
Wnitied motty

&)

Setup:

03500 Y. 660 mok
?

= L0723\ my

What is the [H*] concentration of a solution made b
m.nu‘mi 0f 0.420 M HCI? (Kp for CgHsNHy is 4.6 x 10°7)

w il

,oHood y.tizowml
7

= . 016 m ke

T

GHN

Q

y adding 35.00 ml of 0.660 M CgHsNH> to

_,i__ —
H% y UL

LM&W \

016D mikL

__..t:-liEﬂ’!"lL'"G‘L

+ «0 169 mu”e{

Q.{*noj moke,

9

0“58 ""HU-EQ.

Tntied tme
——

20063 ™% _
 BISOD Q.

Chawgr vnmc.

— = R

|

Tguitintdun s
£ 0 DY —x

-1-_

2 oib?:‘-'ﬂ"'eé S
pbihsicet
-ﬂTgﬂé

N

+ OHT

Ny | O

+ A

+ 20

51?"-" e

2C

N = [ NB T LoWT

(%

Hg Msz

Wb = (6224 +¢ )(_})

qCG‘ﬁQ)UﬂI’)
o = E,Ol'f‘j: iv7 K{DH?

fH-'f’} = e }‘.,”_}"‘LI
1T % 4o~

—{ & }UDE%I
@ Answer: 59x 108



7 Predict whether the following solutions are
) acidic, basic, or neutral. Write the equilibrium
equations, and all calculations if needed, to justify your answer. ( Kp for NHz is 1.8 x 107,

Ka for HCIO is 3.5 x 1078)
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2 a) IsNasHPOy (ag) a buffer? You must show your work 10 prove that your answer is not a guess.
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b) is NapHPO4 acidic, basic , or neutral? You must show your work 10 justify your answer.
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3) What is the [H*] concentration of a solution made by titrating 30.00 mi of 0.7200 M CgHsNH2 with
0.2500 M HC! until the equivalence point is reached? Kp for CaHshH2 is46x107 .
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4 Predict whether each of the following solutions is acidic, basic, or neutral. Write the equilibrium
equations, and-all calculations if needed, to justify your answer. Kp, for NH3= 1.8 x 1072,

Kg for HCHOg is 1.8 x 1074- ” o
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HCgHgOg ™ is 1.6 x 10712,
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7) What is the pH of a solution made by mixing
0.200 M NaOH? Ky, for CH3NHz is 5.0 x 104
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SET C:

1) The oxalate ion concentration, C204 2*, of 0.20 M H2Cp04 is adjusted o a value of
3.00 x 103 M. What is the [H*] ion concentration in the solution? Kay for HoG204 is 5.6 x 10°2 and Kgp for

HC204™ is 5.1 x105.
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2) Predict whether each of the following solutions is acidic, basic, or neutral. Write the equilibrium
equations , and all calculations if needed, 1o justify your answer. Kb for NHgis 1.8 x 1075,
Ka for HCIO is35x10°8,
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3) What is the pH at the equivalence point when 27.0 mi of 0.200 M CHaNHs are fitrated with 0.350 M
HCI? Kp, for CHaRHo is 4.4 x 1074,
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5)

Setup: _

Find the pH of a solution made by mixing
0.0500 M HCI. Kp for C7H7NHy is 4.7 x 10-10
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A chemist wants to prepare a buffer of pH = 4.35. How many milliliters of 0.455 M acetic acid must be
added to 465 ml of 0.0841 M NaOH solution to obtain such a buffer? Ka for HCaH3O02 08 1.7 % 1079 .
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)] a) Is NaHC204 (aq) a buffer? You must show your work to prove that your answer is not a guess.
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Answer. Yes
b) Is NaHC2O4 (aq) acidic, basic, or neutral? Ka1 for HoCpO4 is 5.6 x 1072,
Kaz for HC204™ is5.1 x 102+ You must show your work 1o justify your answer.
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Answer: Kap forHC204™ > Kbior HC204™ , Acidic
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