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1. For the equilibrium that exists in an aqueous solution of nitrous acid (HNO,, a weak acid), the

equilibrium constant expression is:

A) K

[H'][NO, ]
[HNO, ]

B)

I O

[ENO,]

C) K=[HT][NO;]

D) X

_[H'T'N0; ]
[HNO, ]

E) none of these

2. In which of the following reactions does the H,PO,~ ion abt as an acid? 5 : 7

A) H;PO4 + H,O = H,0O" + PIJ%-:)

[ B) H;POs + H0 — HiO + HPO,2-

C) HPOs+ OH-— H3PO, + 0%
D) The ion cannot act as an acid.
E) Two of these.

3. The equilibrium constants (Kj) for HCN and HF in H,O at 25°C are 6.2 x 10~10 and 7.2 x 104,
respectively. The relative order of base strengths is:
A) F>H,0>CN-
B) H,0>F->CN-

©

CN->F->HO

D) F->CN>H,0
E) none of these
4. Given thg §ollowing acids %nd K, values: ¢

HCIO, HOA® HCN
1x107%  176x 105 4,93 x 10710

a1

ﬁfhat is the order of ﬁlcrxefasin base gt'rgnﬁﬁ?_
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CN-, F-, OAc-, ClO4
CN-, OAc, F-, ClO4
CN-, ClO4, F, OAc
ClOs, OACc. CN_. F-
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_\6_ 5. HA and HB are both weak acids in water, and HA is a stronger acid than HB. Which of the
following statements is correct? o [gnf
A) A~ is a stronger base than B~, which is a stronger base than H,0, which is a
stronger base than CI-, -
B) B-is a stronger base than A-, which is a stronger base than H,O, which isﬂ‘
stronger base than CI-, -
~15 a stronger base than A~, which is a stronger base than Cl-, which is a
stronger base than H,O.,
D) CIis a stronger base than A-, which is a stronger base than B-, which is a
stronger base than H,O.
c E) None of these (A-D) is correct.
6. Calculate the [H*] in a solution that has a pH of 2.73.
A) 27M -3
B) 113 M /0
—C) 1.9x10°M /.
D) 54x1012M
C/ E) none of these

7. The pH of a solution at 25°C in which [OH-]=3.9 x 105 M is:
A) 441 Po}f =44/
B
C) 9.59 957
D) 4.80
E) none of these
C/ 8. Solid calcium hydroxide is dissolved in water until the pH of the solution is 11.44. The hydroxide
ion concentration [OH-] of the solution is: / 0 Y - [ /,/fj

A) 3.6x10120 /
B) 55x103M POH,, 256 /0
C) 28x103 0/ :
D) 14x107M
A - E) none of these

9. C e pH of 0.203 M HNOj(ag).
[ A) 0693
2.030 vjoﬂ .03

C) -1.140
D) 13.797

-2.§¢

C E) 1.595
10. Calculate the pOH of a 4.9 M solution of HCI.
A) -0.69
B) 13.31 -/0(j 4.9

5y 0.69 | J¢ - b7

E) -0.96
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11. Calculate the pH of a 0.13 M solution of HOCI, K, = 3.5 x 108,
[A) 417/ Hotr &= H + 00
B) 8.34 )32 ) 0 0
C) 9.83 N 5. X5
D) 1.00 3.8 X0 "> 73 -
E) 3.76 X= {79 xlo
12. Calculate the [H*] in a 0.068 M solution of HCN, K, = 6.2 x 10-1°,
Ay 1.0x107M /L/CN? HF 1N
ﬁr6.5x104MJ L 0bS 2
‘C) 42x10°M M 10 L
D) 1.3x 10°5M f. X0 068
E) none of these )(: (.49 )[/O)'L
13. A 8.5 x 1073 M solution of a weak acid is 4.6% dissociated at 25°C. In a 8.5 x 10~ M solution, the
percentage of dissociation would be \], [ j " o 1on \’é.
A 3
Y <4.6%
D) zero

E) need to know the X, of the acid to answer this
14. Consider a solution made by mixing HCN (X, = 6.2 x 1019 with HC,H;0, (X, = 1.8 x 10-%) in

aqueous solution. What are the major species in solution? _ -
A) H.ON- B GHOS RO HON  HG B0, M0

B) HCNs H+, C2H302_, H2O ¢ . C 0
C) H*,CN-, HGH;0s, Hy0 PR Vo 11

D) H*, CN-, HY, C;H;0,7, OH-, Hy0
[ E) HCN, HG;H;0,, Ho0

15. Calculate the pH of a 0.059 M solution of Ca(OH),.
ool g i, - XN

C) 093 _,/gj,llé’ = .92 o
D) 1.23 /4“@;:/&02
E) none of these

16. Calculate the pH of a 0.69 M solution of pyridine (CsHsN; Ky = 1.7 x 10-%):

A) 447 Co kN + Hyo —> He N + oH -
](3;) 3:53 A O )(o
‘IE))) 181;)91136 of these ’?Z”y | X o
/- 7Y/0"? ._",,_..A./_—- X:: 5 t/.? X'[(]"'S— :[5/” ]
. M'X POH = 4[/&’5-
/p/f’—" 953
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17. For the stepwise dissociation of aqueous H3POy, which of the following is not a conjugate

acid-base pair? qﬁFer )53 | Ht
A) HPOg2 and POS- Y~

B) H3;PO4 and Hy,PO4~

C) H,POQ4” and HP042_ =

! D) H,PO, and PO ¥

rﬁl LOXI0 "7 Gy pOXI0 ™=

E) H;0"and H,0

18. The pH of a solution of 1.9 M HyA (K;3=1.0 x 1076 and K,»is 1.0 x 10710 is:

A) 10.00 oA = //f +HA~ HA= = H* *

B) 5.72 0 Ty ,00/
o) 1 j?_é_ XZ ¥= 001378 ﬁ}fﬁly

E) none of these Y"/X/O"Jo
19. The dihydrogenphosphate ion, H,POy4, hj%oth a conjugate acid and a conjugate base. These are,

respectively: ﬂ] i H Oy

R 31

B) H;PO,, HPO2)

C) H2P04_, HP 042"
D) HPO,>, PO,
E) HPO4*, H3PO,

Select the answer that best describes an aqueous solution made from each of the following
substances:

Q 20. solid sodium carbonate R,CO;)

A

A

A) acidi

B) basic

C) neutral

D) cannot tell g
E) none of these (A-D)

21. solid ammonium perchlorate (NH,S§@l) For NHy*, K, = 5.6 x 10719; for ClO,, Ky, ~ 1021,

B) basic

C) neutral

D) cannot tell

E) none of these (A-D)

22. Whichi strongest acid of the following?

A) HCIO,

By HCIO
C) HBrO
D) HIO
E) HOAt
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E 23. For each group of compounds listed, which is the strongest acid?
I. HIO HIO3,

IR ZSe

I1I. PO, XHCIO)) HBr02

A) I HIO,, H,;8e, HBrO,
B) 1. HIO4, H,Se, HBrO,
C) L. HIOz, H3AS, HP02
D HsAs, HCIO
E) 1. HIO4 H,Se, HCIO,

ID: A



