—7

ety the acifi-base conjugate pairs in each of the

1 followm"’ - —
cH3COO + }{CN =——=CH;COOH + CN~
() HCO3 T HCO3; =—=H,C0O, + C03}~
(b) 1.p0; + NHy = HPO3™ + NH}
© H~ |0 + CH;NH == CH;NHJ + C10~
( ol + H,O =—=HCO; + OH~
\ifritc the formula for the cgnjugate aci_d of each of
Segloving bsex (HS”. () HCO3. (1) C03”,
@ H:p0:. (© HPOI™, () PO}, (9) HSO;,
1504 503 -
i acid (C2H204) has the following structure:

O=(|3—OH
O0=C—OH

An oxalic acid solution contains the following
species in varying concentrations: C,H,0,, C,HO; ,
c,02”, and H™. (a) Draw Lewis structures of
C.HO; and Czoi_- (b) Which of the above four
s;;ecies can act only as acids, which can act only
as bases, and which can act as both acids and
bases?

Write the formula for the conjugate base of each
of the following acids: (2) C*-CICOOH, (b) HIO,,
(©) HyPOy, (d) HoPOL 1 107 . (f) HaSO,,
() HSOZ, (h) HIO, (i) & - 7. (s NHY, (k) H5S,
(HHS™. (m) HCIO.
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The Acid-Base Properties « < or
Review Questions

B9 What is the ion-product constant for water?

510 Write an equation relating [H "] and [OH "] in solu-
tion at 25°C.

BI1 The lon-product constant for water is 1.0 X g~

at 25°C and 3.8 X 10~ '* at 40°C. Is the forward
process ‘

H,O(l) == H"(aq) + OH (aq)

endothermic or exothermic?

Mg Measure of Acidity

Heyj .
% Questions

s |
3 ?eﬁne PH. Why do chemists normally choose to dis-
by acidity of a solution in terms of pH rather
4 hydrogen ion concentration, [H*1?

al;en PH of a solution is 6.7. From this sta.temsrll;

Not € can you conclude that the solution is acidic .d‘)
a;; :vhat additional information would Youqn}c;e !

give e: PH of a solution be zero or negative? It $0.

amples to illustrate these values.

E .
poil{l?e POH. Write the equation relating pH and

i3

im"[{ic
al: 15 = 5,35, 15.36, 1
L .96, 15.107, 15.135, 15.141, 15.145. Conceptual: 15.32, 15.

687

Questions and Problems

Problemg

®15.15
*15.16
*15.17

* 1518

®15:.19

® 15.20

¢15.21

® 1522

e 1523

e 15,24

ee 1525

e 15.26

Calculate the concentration of OH™ ions in a
1.4 X 107> M HCI solution.

Calculate the concentration of H* ions in a 0.62 M
NaOH solution.

Calculate the pH of each of the following solutions:
(a) 0.0010 M HCI, (b) 0.76 M KOH.

Calculate the pH of each of the following solutions:
(@) 2.8 X 107* M Ba(OH),, (b) 5.2 X 107* M
HNO,,.

Calculate the hydrogen ion concentration in mol/L
for solutions with the following pH values: (a) 2.42,
(b) 11.21, (c) 6.96, (d) 15.00.

Calculate the hydrogen ion concentration in mol/L
for each of the following solutions: (a) a solution
whose pH is 5.20, (b) a solution whose pH is 16.00,
(c) a solution whose hydroxide concentration is
37 X 107° M.

Complete the following table for a solution:

pH
<7

[H] Solution is

<1.0X107'M

Neutral

Fill in the word acidic, basic, or neutral for the fol-
lowing solutions:

(a) pOH > 7; solution is

(b) pOH = 7; solution is

(c¢) pOH < 7; solution is

The pOH of a solution is 9.40. Calculate the hydro-
gen ion concentration of the solution.

Calculate the number of moles of KOH in 5.50 mL
of a 0.360 M KOH solution. What is the pOH of the
solution?

How much NaOH (in grams) is needed to prepare
546 mL of solution with a pH of 10.00?

A solution is made by dissolving 18.4 g of HCl in
662 mL of water. Calculate the pH of the solution.
(Assume that the volume remains constant.)

Strength of Acids and Bases
Review Questions

15.27
15.28

15:22

15.30

Explain what is meant by the strength of an acid.
Without referring to the text, write the formulas of
four strong acids and four weak acids.

What are the strongest acid and strongest base that
can exist in water?

H,S0, is a strong acid, but HSOy is a weak acid,
Account for the difference in strength of these two
related species.

570, 15.75, 15.76, 15.77, 1578, 1581, 15.82, 15.95,

Scanned with CamScanner



