Chemistry 12
Acid-Base Equilibrium Part I
Practice Test

Name:

Date:

1. Multiple Choice.

E 1. Water will act :ﬁ}a@“with which of the following?
0
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of * (BLO'/
o™t L €02+ (dyo
A. Tonly.
B. IIl only.

._land Il only.
D. )II and III only.

KQS

C 2. Which of the following describes the relationship between acid

strength and K, value for weak acids?

Acid Strength Ka
A. decreases increases
. decreases remains constant
increases increases
. increases decreases

B 3. Which of the following are amphiprotic?

I. HZO/
1.
III. HCOs v

A, land Il only.
a [ and III only.
. Il'and III only.

D. [ Il and IIL

A 4. What is the pOH of a 0.10M Sr(OH): solution?

0.70

B. 1.00
C. 13.00
D. 13.30

5. Show your calculation for the question above:

Sc(or), —™ Se* « ZoH-
0.10M 0.10M 0.20Mm
POH - -|°‘3(o.zo:-)
- 070

C 6. Which of the following 0.10M solutions will have the highest

electrical conductivity? S\—m/\g,_;\— acydh
A. H3PO, }n%hu\' K
B. H:S
HIO3
CH3CO0-

D 7. After the following pairs of substances react and reach
equilibrium, which will favour reactants?

A. HSO4 + HCOO-
B. HPO4> + HSOs
. HIO3 + CN-
5042‘ + HNOz

8. Briefly explain your answer to the question above:

S0 + HND, = HSoy =+ NO:
A A
B 7
SJ«\Mje/

(—m
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D 9. Consider the following: Ve ¥
S04 2-+ HNO2 < HSO4 + NO2-
Equilibrium would favour: —
A. the products since HSO4- is a weaker acid than HNO; .
B. the reactants since HSOs- is a weaker acid than HNO: .
. the products since HSO4- is a stronger acid than HNO..
‘the reactants since HS0s- is a stronger acid than HNO;

10. The concentration, K, and pH values of four acids are given in
the following table:

( /
Acid Conce\pyf‘ation Ka pl\l/

HA 3.0MX 2.0x 105

HB 0.7M \ 4.0x10° zﬁ\

HC 400\ 1.0x 105 2.2\

HD 1.5'M 1.3x 105 2.4

Based on this data, the strongest acid is:
A, HA J C.HC
B hiqhest D. HD
Lo

A 11. Which of the following Ka values represents the acid with the
strongest conjugate base?

@4.2 x 1012

B.9.5x10%

C.2.0x10%
D.7.8x103

12. Briefly explain your answer to the question above:

g*mlxy,s\' tonju a\t basc
hlﬂ»\u\' Kb
\owuk Ko.

és 13. The K} for the dihydrogen phosphate ion HPO4- is:

.3 x 10-12 C. 1.6 x107
B.6.3x108 D. 7.1x103
2N (.o x10- ™

Ky =

Ka\(\'\seoﬂ\ 7.51(0'3

D 14. Calculate the pH of 0.01 M NaOH.

A.1.0x10-12 C.2.0
B.1.0x 10 2 D)12.0
Foﬂ: -|03(0~0\) PH= 12.0
2 2.0
15. Consider the following data:
Chemical species Ka Value
H3ASO4 5.0x 105
HzAsO4 8.0x10-8
HAsO42 6.0x10-10
The Ky value for H2As04" is:
.0 x10-10 C.1.2x107
B. 8.0 x10-8 D. 1.7 x10-

16. Explain your answer to the question above:

K s -/—KN s ('Ollb"*
® " Ka(H3As0q)  Goxio

17. Consider a Bronsted-Lowry acid-base equation where HNO: is a
reactant and H,PO4 is a product.
a) Complete the following equation:

HNO,+ MPOWT o ppo.s  NOZ”
SA $8 wA wB

b) Identify the weaker base in equilibrium in the above equation.

N0z~



II. Problems:

1. Define the term amphiprotic. List 2 amphiprotic substances and write a chemical equation describing how it
behaves in water.

AN\?\V\\F(QHC. = & Chemical sge.ciu Hhat Con act 03 an acid o o base

Acid

66.%
g

2. Calculate the [H30*] and [OH-] in a saturated solution of magnesium hydroxide.

HS(\)HX; - H;Au « Z;DH'

K5?=6\bx\0"z = Us®
8: 3\ 5.bx|0"'?
:> [
= \_\Z"\D'*

o) = As = 2Lz
faauer™ ™ /

S ey
% e — - —_— = ‘63( I M




r’ M?M\ p one!

3. Determine the pH of a 0.75M solution of HSO3-. v o
\; = ’Vi- = - -3
AT S S I

- <
HS03™ = HeD = So3° + H30
OM oM
\  0.75M
- X X
c -
X
b &
E 015 *
o 2 ASINMAL 0.76-2 = 0.75
L.= 1.ox|o7" = 05-% FH_. -(oﬁ(z_mr(o"‘)
xL: :)(0.753Cl.bxlc") =,3510

(Hsd* )i § - 29x o™ M- CH30)

4. What mass of HCl must be dissolved in 1.50 L of a NaOH solution having a pH of 11.176 to produce a solution
with a pH of 10.750?7 (Assume no volume change) A.
G Lon-;

G [oH) ¢
Pb\—\ = |U-(0.750

Lok g~ 107 e e
- b, LZx0™"H = |.50x10°*M

FGH = Y- 1176
-2.82Y

[OHBQ - LOH']( - [\'\30*3{

< [oRY)i - Dow i
| 50x07> - G.b2110”
. Q2% M - [Het)

qQ.38 %[0 "mo| 3L5
ool ¢ K —2 - IO.D6H3
[ L Mol
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