D 1) Calculate the pH of a
a) 0.220 M aqueous solution of chloroacetic acid. (Ka = 1.4 x 10-3) (Ans: 1-76)
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b) 0.550 M solution of formic acid. (Ka = 1.8 x 10-4) (Ans: 2.00)
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2) Formic acid, which is a component of insect venom, hasa Ka = 1.8 x 104, What is the [H30*] in
a solution that is initially 0.10 M formic acid, HCOOH? (Ans: 4.2 x 10-3 M)
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3) What is the [H30*] ofa 0.250 HPr (propionic acid)? (Ka HPr= 1.3 x 10-5) (Ans: 5.70 x 10-3 M)
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ﬁ) Butyric acid is responsible for the odor in rancid butter. m solution of 0.25 M butyric

acid has a pH of 2.71. What is the Ka for the acid? (Ans: 1.5% 105) 1
nh = A« po b
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5) Whatis the Ks0fa 0.150 M phenylacetlc ac1d (HPAc thh a pH ofz 637 (Ans 3.66 66 x 10 7]

A '*_‘
0 '15, ; - S 2 3\:,\\0((0 3
(2 swwagd) L shaswe? La 77_xm
Wa = i e TS e ox IL{-7675

0 - Ty SQWXIO

'{\ﬁi LR 50 L}Z)w_) =, 5 ééKlOfwe
g o e

6) What is the pH ofaOZOOMsolutlon ofNH4Cl7 (Kb NH3 18x 10*5) (Ans 498)
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%_7) Piperidine CsH11N (Kb = 1.29 x 1073) is a colorless liquid with a smell of pepper. What is the
_ pH of a 0.0250 M piperidine? (Ans: 11.8} [/
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¥8) Hydrazoic acid HNz has a (Ka = 1.91 x 10-5). What molarity of HNz is required to produce an
aqueous solution with pH = 3.10? (Ans: J_S-*—l'ﬁﬂ
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9) Codeine, a commonly prescribed painkiller, is a weak base. In a saturated solution of codeine,
0.0278 M the solution has a pH of 9.80. What is the Kb of codeine? (Ans: 1.43 x 10-7)

C1gH21NO3 + H20 (C1sH21NHO3]* + OH-
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11)Dimethylamine (Mez2NH) has a K» of 5.9 x 10-%. What is the pH of a 1.50 M solution of MezNH?
(Ans: 12.5) @ e
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12)Farmers who raise cotton once used arsenic écid, H3AsOs, as a defoliant at harvest time.
Arsenic acid is a polyprotic acid with K1= 2.5 x 104, K2 = 5.6 x 108, and K3 = 3 x 10-13, What is
the pH of a 0.500 M solution of arsenic acid? (Ans: 1.96) '
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Practice /Acid-Base Equilibrium- Salts DO NOT SUBMIT

N
‘)) 13)Classify the following as acidic, basic or neutral salts:
a) LiCl b) KNO3 c) NH4Cl d) Na3POs4

-
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14)}Which of the follqwing will give an acidic or basic solution in water?
a) CH3CH2CO0K b) Mg(NO03)2 c) HCOONH4 - d) NaNO3

baatc aude

15)Which of the following solutions and substances will suppress the ionization of formic acid,
HCOOH?

a) NacCl b) KOH(aq) - c) HCIO4 d) NazCO0s

16)For a 0.080 M NaOCl a) write the equation for hydrolysis; b) determine the equilibrium
constant for this equation; and c) calculate the pH. Ka HOCI: 2.98 x 108. (Ans: 3.4 x 10-7; 10.2)

'@' 0‘> NaOU —> Net = 0U® « 1O = Hou + OH®
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17)What is the pH of 0.450 M NaAc (sodium acetate)? (Ko = 1.8 x 10-5) (Ans: 9.20)
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18)Cal _ |
)Calculate the pH of a solution that is 0.132 M in diethylamine (CH3CHz):NH and 0.145 M in

diethylammonium chloride (CH3CH2)2NH2Cl. (K (CH3CHz)zNH = 6.9 x 104} (Ans: 10,3 ‘e
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| P i id-Base ilibrium - IS
\: (Look up the K, and Kb from data tables of y

19)Which of the following solutions can be buffers? .
KCl/HC] KHSO04/H2504 | KNOz/HNO:

AL g " AP W

DO NOT SUBMIT
our textbook in case it is not provided here.)

“20)Calculate the pH of the following buffers:
a) 0.15 M NH3/0.35 M NH4CL (K = 1.8 x 10-5) (Ans: 8.89)

ka = l)(\b’\q/ L%)(lo"s = §,§G\<\O’-
- 9. 26- ;
pha o TR
| _Q_H :."ﬁ‘.?,éi—\—log%_:_‘f_s_ - \Swiﬁi.

b) 0.10 M NazHP04/0.15M KHzPOs. (Ko = 6.3 x 10%). (Ans: 7.03)

PH > /-2 F [03__9_-_’_. -‘«T-?’OZ'
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21)The pH of a sodium acetate/acetic acid buffer is 4.50. Calculate the ratio of [CH3C00-)/
[CH3COOH] needed to make the buffer. (Ka = 1.76 x 10-%) (Ans: 0.58)

PH c PkA + log g‘ﬁsw‘f_j
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?Hz: ?ko\ -’r'{éﬁ”""

22)Calculate a) the pH of a 1.00 L of a buffer 1.00 M CH3COONa/1.00'M CH3COOH before and.
after the addition of b) 0.080 mol NaOH and c) 0.12 mol HCI. (Assume there is no change in ,@
volume) (Ko = 1.76 x 10-3) (Ans: a) 4.75; b} 4.82; c) 4.64) a

hy
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23)Calculate the a) pH of a 1.000 L of a buffer 0.2450 M CH3NHz and 0.1860 M CHsNHsCL. What is
the pH of the buffer after the addition of b) 30.00 mL of 0.7500 M NaOH and ¢) 20.00 mL of

0.8500 M HCL (K = 4.2 x 104) (Ans a) 10.72; b) 10.81; ¢) 1065] i P
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Practice /Acid- -Equilibri itrations DO NOT SUBMIT

24)In a titration experiment 12.5 mL of 0.500 M H2504 neutralizes 50.0 mL of NaOH. What is the
concentration of the NaOH solution? (Ans: 0.25M) | ‘

U804 NaoH —>  NaarSO% +H=0
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25)Answer the following questions for the graphs below.

ot pH | Graph A J 1 pH Graph B
(7 P B St :
i | 12
1410 10 |
8 8
6 6
a 4 |
2 2
0 *— 0
0 5 10 15 20 25 0 10 20 30 40

a) Whatkind of titration does graph A represent? Weak/strong acid/base? What is the pH

at equivalence point? |
b) What kind of titration does graph B represent? Weak/strong acid/base? What is the pH

at equivalence point? _
¢) Compare the two graphs and write a sentence of two explaining how you can use
titration curves to determine type of acid base titrations,
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X 26)Calculate the pH when 1550 mL of 0.550 M NaOH has been added to 45.00 mL of 0.7500 M

CH3COOH in an acid base titration. (K = 1.8 x 10-5) (Ans: 5,08) ﬁ
(H3Co0H +0HO—  cHzcooRu [fmsINath - 15- Sx;;;
o M
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27) Calculate the pH at halfway point and equivalence point for the titration of 0.20 M HCl'and
0.20 M (CH3NHz) (Where volume is not given, assume it is1L). (K» = 4.4 x 10-4) (Ans:10.6;

2.32)
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28)A 10.0 mL solution of 0.300 M NH3 is titrated with 0.100 M HCl solution. Calculate the pH
after the addition of a) 0.0 mL, b) 10.0 mL and c) 30.0 mL HCl solution. (K» = 1.8 x 10-5) (Ans:
a) 11.36, b) 9.55, c¢) 5.19)
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29) A 25.0 mL of 0.100 M CH3COOH is titrated with 0.200 M KOH solution. Calculate the pH when

Dmmé the following volumes of KOH has been added: a) 0.00 mL, b) 5.0 mL, c) at halfway point and
d) 12.5 mL of the KOH. (Ka = 1.76 x 10-5) (Ans: a) 2.88,b) 4.58, ¢) 4.75; d) 8.78)
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Kb A 2 é X 10 Xi
mL of 0.100 M propanoic acid is titrated with the followin

' 30)Calculate the pH when 40.00
” J volumes of 0.100 M NaOH: a) 0.00 mL; b) 30.00 mL and c} 40.00 mL.(Ka = 1.3 x 10-)

(Hint: calculation of a) is initial pH and c) is equivalent point) (Ans: a) 2.94; b) 5.36; c) 8.79)
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