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Acid - Base Questions page 13

1988 D
10 /"“’ e

A 30.00 millilitre sample of a weak
: monoprotic acid was titrated with a

- I;H 8 standardized solution of NaOH. A

s G pH meter was used to measure the

2 pH after each increment of NaOH
was added, and the curve above was

0 5 ol 15 20
a3 constructed.
MR of NaOF 23l

(a) Explain how this curve could be used to determine the
molarity of the acid.

pdicod pim octwo P eg. pt.
{:ﬂuﬁf Mo OH added  AND o

moles Az mitia 8 *  30mt (Ma)= 23mL(Ms)
M

J
| " 8 23% (Mn)
(b) Explain how this curve cotild"be used to determine the

dissociation constant K, of the weak monoprotic acid.
E Voo pt pH=pha
Whene 22 - (1.5l 0] bese have heue
added, ‘Hu He 55 .-
= Ka [ Ht also |

Rene’ McCormick, AP Strategles Inc. Buffers
rmecormick(@apstrategies.org
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Acid - Base Questions page 14

(c) If you were to repeat the titration using a indicator in the acid
to signal the endpoint, which of the following indicators should
you select? Give the reason for a{pur choice.

Methylred K,=1x10"° pA35 pKa = fH @ end 4t
Cresolred  K,=1x10"® P
Alizarin yellow K, =1x107"/|

ooking ot Ha groph, Hot omd peirs
wmgmm?,wvwﬂﬂd“

(d) Sketch the titration curve that would result if the weak
monoprotic acid were replaced by a strong monoprotic acid,
such as HCI of the same molarity. Identify differences between
this titration curve and the curve shown above.

0 5 10120230 *b
a OH 55

Rene’ McCormick, AP Strategies, Inc. 14 Buffers
rmccormick@apstrategies.org
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Acid - Base Problems page 16

1992 D Z5say - No catenlatrr! [Nou] “r:‘,:;i‘

The equations and constants for the dissociation of three
different acids are given below.
HCO;” = H' + CO;"K,=4.2x 107’
H,PO,” > H +HPO,” K,=6.2x107"
HSO,” > H' + S0, K,=13x 107
(a) From the systems above, identify the conjugate pair that is
best for preparing a buffer with a pH of 7.2. Explain your
choice. R

qu%a-buﬂbr fﬂawhb*rafw AB i I:1
Hz,fbf fH@ L, He best chotae Wa K %

b2 X107F [ pHZ 7.2 > pka)

(b) Explain briéﬂy how you would prepare the buffer solution
described in (a) with the conjugate pair you have chosen.

\-0-_&;4‘4_1;# #) audn ¥,
HQ,PQ,—'é H\q’g-f' M pealer,

Copyright © 1970 to 2001 by Educan!.cmal'l‘ ‘esting Service, Princeton, NJ 08541, All rights reserved. For face-to-face teaching purposes,
om teache: smpermn ed to reproduce the questions.
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Acid - Base Problems pnaie 18

(¢) If the concentrations of both the acid and the conjugate
base you have chosen were doubled, how would the pH be
affected? Explain how the capacity of the buffer is
affected by this change in concentrations of acid and base.

pH wontd NOT be Changed auru Her
- B gervid. net channe  [H1]= Ka S
hatio 9, Al wrwk 2¢ ) [&]

J{“W‘L’J of Hee buffor wdd houere
Jocr W om en e A48

b Jwact w added A v 8.

(d) Explain briefly how you could prepare the buffer solution in
(a) if you had available the solid salt of the only one member
of the conjugate pair and solution of a strong acid and a strong
base. '

pd Shrog et etk @ e Aeid 2t
Md shomy acd B Sl @ omp BIE

O e e 2
do o daod p 7

Copyright © 1970 to 2001 by Educational Testing Service, Princeton, NJ 08641. All rights reserved. For face-to-face teaching purposes,
classroom teachers are permitted to reproduce the questions.
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Acid - BasejProblems page 17
iz LA
1982 o [H 1z Ka [®]
A buffer solution contains 0.40 mole of formic acid, HCOOH,
amand 0.60 mole of sodium formate, HCOONa, in 1.00 litre of

> Ysolution. The ionization constant, K,, of formic acid is 1.8x10™.
(a) Calculate the pH of this solution.

[H"Iz |.8x 107 % - 1.2 Th

P ?H:—ﬁfj I-Z—X'O-“: 392

Sdm. K% hes bsy but comd amsn 7 (typol )
(b) If 100. millilitres of this buffer solution is diluted to a
volume of 1.00 litre with pure water, the pH does not change.
Discuss why the pH remains constant on dilution.

e Ko 03 . - £
@] = ; If Tl .g-nduatocs

MoT U(.ugL Hen L[] deto asor chonse
@_4 ‘PH dao not du«.ag,’

Copyright © 1870 10 2001 by Educational Testing Service, Princeton, NJ 08541. All rights reserved. For face-to-face teaching purposes,
classroom teachers are permitted to reproduce the questions.
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stoMx .6 L Sm=FAcid - Base Problems page 18

(b) A 5.00 millilitre sample of 1.00 molar HCI is added to
100, millilitres of the original buffer solution. Calculate
=the [H;O"] of the resulting solution.  » 005K ¥ | M= .005mis

Catdz px o™ [+04met + coo5met
'Qlmt ~  pormitie

f@l*j = I.WW

(d) A 800.Dmilliliter sample of 2.000molar formic acid is mixed
with 200. milliliters of 4.80 molar NaOH. Calculate the
[H;0"] of the resulting solution.

(ue] = ug;—:}
EH"’J < IJXIO-“ [/-boM . """"‘ij

0 + Aemt

= Lexio! EM"M
C-%]

Copyright © 1870 to 2001 by Educational Testing Service, Princeton, NJ 08541. All rights reserved. For face-to-face teaching purposes,
m are p to reproduce the questions.
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Acid - Base Problems page 10

1991 A
The acid ionization constant, K,, for propanoic acid, C;HsCOOH,
is 1.3x107.
(a) Calculate the hydrogen ion concentration, [H'], in a 0.20
molar solution of propanoic acid.

K HA = =t + A~ E
Ka= CulCe]

T .2M & = —_—

. % . vE s

3 = 13 X = %2 : x=Cn*

'L - .2

£ el ﬂ
n‘d&'—t it .2 ) (00 Ka's

(b) Calculate the percentage of propanoic acid molecules that
are ionized in the solution in (a).

|66
.2

X100 = 0.7 T imized

Copyright © 1970 to 2001 by Educational Testing Service, Princeton, NJ 08541, All rights reserved. For face-to-face teaching purposes,
clessroom teachers are permitted to reproduce the questions.
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Acid - Base Problems page 20

-

(b) What is the ratio of the concentration of propanoate ion,
C,HsCOO", @) that of prop&ASic acid in a buffer solution
with a pH of 5.207

2 =620 >
(H] = % (&) 4% 10 = laxio £)

Al

5

=gy MenN! ¥ B - L =(z2.1 ¢
) $ B A Y48 Bass . Auid

(d) In a 100. milliliter sample of a different buffer solution, the
propanoic acid concentration is 0.35 molar and the sodium
propanoate concentration is 0.50 molar. To this buffer
solution, 0.0040 mole of solid NaOH is added. Calculate the
pH of the resulting solution.

: (a-1
(H] = ¥ A

> L3t [(.asmu L) — .ooqm_]

[(.soM XAL) + -00"""‘ﬂ

[Hﬂ-'-'l.'bmés(g_"__ﬁ : 4o yi0 )/ﬁ;
05

Copyright ® 1870 to 2001 by Educational Testing Service, Princeton, NJ 08541. All rights reserved. For face-to-face teaching purposes,
classroom teachers are permitted to reproduce the questions.
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Acid - Base Problems page 21

1993 A

CH;NH, + H,0 2 CH3;NH;" + OH
Methylamine, CH3NH, is a weak base that reacts according to
the equation above. The value of the ionization constant, Ky, is
5.25x10™. Methylamine forms salts such as methylammonium
nitrate, (CH3NH3+)(—N03_).

(a) Calculate the hydroxide ion concentration, [OH], of a
0.225 molar aqueous solution of methylamine.

- z =
ko Ti‘;"j""”f ) 5.25%10 X .28 = 2
( Zz [oH-] = .o/oﬂ
9ot o { OH= /.96 £ pH= )2 oy
gt | ¥ & '
o

(b) Calculate the pH of a solution made by adding 0.0100 mole
of solid methylammonium nitrate to 120.0 milliliters of a
0.225 molar solution of mg%lamine. Assume no volume
change occurs.

U,u]: a LAl . Ixao'"’_q &-‘%"‘- : 7.05x16'%
[B1 (s2506”) [ 2a6]

oy (105107 = pHt = 115

Copyright © 1870 to 2001 by Educational Testing Service, Princeton, NJ 08841. All rights reserved. For face-to-face teaching purposes,
classroom teachers are permitted to reproduce the questions.
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Acid - Base Problems

page 22

@ How many moles of either NaOH or HCI (state clearly
which you choose) should be added to the solution in (b)
to produce a solution that has a pH of 11.00? Assume that

no volume change occurs.

Must  lowser ’H o Adld Ao (pet)

H-H'}: e C_A_;S
s
Ix0™ \ [ ,0p33 + x]

-(S.‘&S'XIO'IQ [ »325 - X]

0525 = (. 0P8+ %)
022§ "%)

e w—u

0833 X

e . 520K

+555 %

ol -, 0833 = I.525%

= (-0224M) . 2oL)

(d) A volume of 100. milliliters of distilled water is added to the

solution in (c). How is the pH of
Explain.

No UMM.%@ pH /el

Hue hetio 2 Al B N

the solution a =
H moles =| 214v10
J o adddd

ANor M?JL

04+] = Ay (Ruia)y® gt Seme - T

Sads e Sume !/
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