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Acid dissociation constants, Ka
Acetic acid (CHaCO2H) 18x 10
Ammonium ion (NHg*) 5.6 x 10-10 Nitrous acid (HNOp) 45x 104
Benzoic acid 6.5x 105 Phospheric acid (HzPOgs)
Carbonic Acid (H2CO3) Kal1) 75x 103
Kal1) 42x 107 Ka(2) 6.2X 108
Kal2) 48x 1011 Kal3) 48x 1013
Formic acid (HCO2H) 1.7x 104 Sulfuric acid (H2S04)
Hydrocyanic acid (HCN) 49x 1010 Kal1) - very large
Hydroftuoric acid(HF) 7.2 x 10 Kal2) 1.3 X102
Hydronium ion (HzO*) 1.0 Water 1.x10°14
1 A R SENST MG Fadar DR RN e AR VYRR VTR S 15 16 17 18
1A OA ©IB IVB VB VB VIB Vil B IB ImMA IVA VA VIA VIA Noble
Gases
1 2
H b He
1.008 4.003
3 4 5 6 7 3 9 10
L1 Be B C N 0 F Ne
6941 9.012 70.81 1201 1401 1600 19.00 2018
11 12 13 14 15 16 17 18
Na Mg Al St P S Cl Ar
2299 2431 2698 2809 3097 3207 3545 3995
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca 8¢ Ti v Cr Man Fe Ceo Ni Cu Zn Ga Ge As Se Br Kr
39.70 4008 4496 47.38 5094 5200 5494 5585 35893 5869 Gl $5 6539 69.72 7261 7492 7896 0.9 4330
sy a8 39 40 A1l 42 43 44 4s 45 41 48 o 50 51 52 53 A
Rh. 8r. X Ze Nb Mo Tc¢ Ru Rh Pd Ag- Cd In So Sb Te 1 Xe
3547 8762 8891 9122 9291 9594 (98 101.07 102 97 10642 107.87 11241 114.82 11871 121 75 12760 12690 131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 8s 86
Cs. Ba: Ex. Ht Tax W Re Os Ir Pt As Hg- Ti JFb Bi Po At Ra
132.91 137.33 13891 17849 18095 13385 186.21 1902 192.22 195.08 19697 20059 204.38 2072 20898 (209) (219) (222)
Ky
Kb =~ fon product of water (Ky) = 1.0x 10714
ng = ~log Ka

Henderson-Hasselbalch equation: pH = pKa + nog[%fj-il
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[ Which cne of the following gives a basic solution when dissalved in water? / ( % "72

A. ACH B. HOC! . @ D. NaClO4 E. NHsNO3

2 Which one of the phrases best completes the statement?

An aqueous solution of KHSOy is:

acidic because K of HSO,~ is greater than Kp. of HSO4~

acidic because K* reacts with water 1o give KOH(aqg) + H*(aqg).

- neutral because neither K* nor HSO4~ reacts with water.

basic because HSO4™ reacts with water to give H2SO4 (ag) + HO™(agq).
basic because K of HSO4" is less than K,,.

WG

3:__ Which one of the following is the strongest base?
Gee1OE: H 10 :?:'
?{)—"’é’—'_c'):- H—N H 10—N=0t Rt : ':§—f'=—§:'
{ o1 ’ 10 / 1o

/ B. c. / " C@

qd. Which of the following has the lowestpH? K\ J)OA £

A saturated agueous solution of: / ¢ 0 2 o+ / /Z -

o - o

A. ammonia (NHa,) D._~ carbon dicxide (CO,)

Ao
8. diethyl ether (CH3CH,OCH,CHg) E. lithium oxide (Li,0) -’
C. potassium nitrate (KNO5) Z S

N

Which one of the following produces a buffer solution?

Add 100 mL of 0.1 M NaOH to | 0 tvad ﬁtt/

— e ———————————
N ——

A. SOmLof0.1 M NaF

B. 150 mLof 0.1 M NaF //;f 4 f//—-~//
50 mL of 0.1 M HF /;', ( /0/44(&(

1SOmL of 0.1 M HF
# 100 mL of a solution that is 0.1 M in NaF and 0.1 M in HF

20 +-F



Q, Which cne of the follov»)ing produces a buffer solution?
Add 100 mL of 0.1 MHCito

A. 50.mLof 0.1 M NHj 4¢( + )\JHg
3 @ISOmLotO.‘IMNH;; - [0“"0( lg’,wv\c‘

C. 50mLof 0.1 M NH,CI

D. 150 mL of 0.1 M NH,CI )\)H -

E. 100 mL of a soiution that is 0.1 M in NH3 and 0.1 M in NH,Ci L(

2 The litration curve shown at the right is

most consistent with the addition of:

10

a strong base to a strong acid \
a weak base to a strong acid \

N

a strong base to a weak acid

a strong acid to a strong base

a strong acid to a weak base

e
X
N OO ®

-

\

e P("l Volume of titrating solution adde:
ok e eguival

*»@oowk

o P

8_.__ in the reaction shown at the right, hydroxide ion acts as: 1! ): Ve
gas < Aaé
L i

+ iCl—CH —» H—O—Ch =+ :E:'

A. a Bronstec acid C. alewis acd E. an oxidizing agent
B. 2 Brensted base @ a Lewis base
C eleahen pads

? In the reaction shown, ammonia acts as:

==V
10— H H 10—H
= QI |
+ =i
(0]

w2 ol
H—N1 — H—r;lt-H + Q=8"
l-‘ i0—H P {O—H
A. aBrensted acid C. alewis acid E. an oxidizing agent
/"\
.‘:» a Bronsted base D. alewisbase _——_ (
,3\“&‘((’/\ QCCCPJCJ‘ ' ¢€C)éYCJ\DPQ)r
[0 For which one of the following is the percent ionization the greatest? (Hint: You need ' think in O{OJ\
-[(- qQuantitative terms, but it is possible to answer the ques:ion?i?h;u: doing a detailed caic ulation.)

_l i
5 7o 9.1 M HNO2(aq) X /o/ 1.0 M CH2COOH(ag) E. 1.0 M HCN(aq)
A Ce A B7 0.1 M NHs*(aq) . D. 1.0 MHCOOH(ag) >

\




/ 1 - A saturated solution of potassium hydrogen tartrate is sometimes used as a pH reference standard
and has a pH of 3.557 at 25°C. What is the hydrogen ion concentration [H*] in this solution?

A. 6880x10°M C. 277 x10%M E. 7.14x104%M -
C/‘ B W

B. 8.19x 10° M

5.05x10“_ﬂ:! D,/?; 5 /O

2. Chioroacetic acid has a K, of 1.4 x 10°3. What is the pH of a 0.05 M solution of sodi\um

G

A. 29 B. 4.7 &85 -0/7.8 E. 8.6
13 Consider aspirin, which has a K3 of 3.0 x 10™%:
e 5 5
I T
COH CcO
_—— H" -

occHy OCCHs

0 0
) aspirin acetylsalicylate ior

What is the ratio [acetylsali;ylate Son} at the pH of bleod (7.40)?
{aspirin]

A. 0.057 B. 1.68 C. 312 D. 1,425 @7,413

You are titrating 30.0 mL of a solution of 0.20 M acetic acid. Which one of the following best

chloroacetate? e 2 : 77)( / J‘-(‘[

/ "{ represents the contents of the acetic acid solution after 10.0 mL of 0.10 M KOH have been added?
o~
mmol CH3;COOH 4.0 5.0 5.0 5.5 6.0
[CH;COO07), moliL 0.050 0.033 0.025 0.020 0
[H*], mol/L 3.0 x 105 6.0 x 105 9.0 x 105 7.0 x 104 4.0 x 103
oH 4.33 4.13 4.04 3.52 2.70
LS5 In a 5.0 M solution of phosphoric acid. [H*] = 0.19 M. What is [PO3]?
A, 5.3x1020 v D. 0.19M
a 1.6x10719 M E. 0.083M

C. 8.2x108% M
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How much KOH would you dissalve in water in order to prepare 1.00 L of a solution having a pH of
12.00?

A. 0.40g .se c C. 0.80g D. 1.44 g E. 5.1g

——

What is the pH of a solution prepared by dissolving 0.0 g of hydrogen bromide in sufficient water to give a
final volume of 250 mL?

A. 1.0 .s C. 2.0 D. 25 E. 3.0

What is the pH of a soiution prapared by dissolving 0.60 g of hydrogen cyanide (HCN) in sufficient water to
give a final volume of 250 mL?

A. 3.1 B. 3.6 C. 4.1 D. 486 | 1S

A saturated solution of Ca(OH); has a pH of 13.42. What is the molar solubility of Ca(OH), in water?
<

L =
A.006M .13M " C.019M D. 0.26M E. 0.33M

From among the compounds shown, which cne is the most soluble in water? (Define solubility in this
problem as molarity of a saturated solution calculated on the basis of Ksp-)

A. CaCOs Ksp=28x109
B. BaCOs Ksp =5.1x109
2 CuCO3 Ksp=1.4x1010
a Ag2CO3 Ksp =8.1x 10712
Hg2CO3 Kep =88 x 10717

Ksp for Ca(OH)2 is 5.5 x 106, What is the pH of a saturated solution of Ca(OH)z?

A. 11.90 B. 12.05 C. 12.20 . @2.35 E. 12.50
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18 | 0.6 HEN » e (
' 2l X

H =
—— ’ N

0.083 —» -
X
.2 ,4/6‘/6 - -_xi_
o.oaa-—/

(W) = x = 7.4xr0™©
pH = 5. (






2| | Ce (0H>Z(S) = Ca®t 4 204"

Z % >
S.Txl6"® = ¢xS
[ce®*)\ = % = o.01l
[ol] = Z(o-ou\ i S

Pé/-( e S
pH: 12.35S






