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This paper consists of two sections, A and B. Answer ALL the questions in Section A and :
TWO questions from Section B, Section A will be collected after the first 30 minutes. '

SECTION A
(20 MARKS) \

\

|

)] , Answer ALL the questions in this Section.

f For items 1 to 18, each stem is followed by four options lettered A to D. Read each item
| carefully and circle the letter of the correct or best option,

! 1. What is the pH of a solution prepared by dissolving 0.32 g HCI in 100 mL of solution?

A 24 < i ) e
~B' 4 1 g " E"; ’-I:‘ ‘!77';-“‘ :.
C. 54 BCE
! ~D. 67 Y

| 2. The relationship between K, and pKy, of a weak base is that
| A. pKy=logKy,
, B/ the higher the Ky, the lower the pKy,

C. thelower the Ky, the higher the pKy

D. they are the same.

1 0
ek

3. Whatis the expression for the K, of the following reaction?
(NHy),Se(s) === 2NHj(g) + H,Se(g)

(Pnnz)? Przse
K, = Ll Sy
A P Pnya)2se
_ [NH;3]%.[H25¢]
B. Kp = [((NH4)25¢)]?
¢ Kp=(Puy,)’ Pryse

D Kp = Puypy-Puyse
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The reaction for the decomposition of nitrosyl chloride is given as

2 NOCl(g) =—

2NO(@®) + Cly(g)

What will be the direction of equilibrium when the temperature is increased?
A. Equal amount of both products and reaciants will be formed.

$B3. More NO and Cl; will be formed.
(/ More NOCI will be formed.

D. There will be no effect on the equilibrium constant.

What is the pH of a buffer solution prepared from 0.65 M NHs(aq) and 0.25 M NH.Cl(aq)
(Given K, =18 x 10-9).

A 352

:p@ 5.16

. 8.84
10.48

The pH of rainwater coliected from a certa

3.10. Calculate the OH* ion concentration j
Y1 3x 10 M.

in town in the Greater Accra region was found to be
n the rainwater.

B. 53x105 M.
C. 94x103M
D. 23x102Mm

For the reaction

Na(g) +3Ha(g) JNH:{g)

the amounts of the species were found to be: 0.225 mo
NHs(g)in a 2.5 L centainer. Calculate Q. for this equilib

[ Na(g), 0.03 mol Ha(g) and 0.112 mol
rium reaction.

A. 2064.86

@ 12905.53

C. 1403.27

D. 32351.99
The K of HCOOH is 1.7 x 10, Calculate the pH of a methanoic acid sq) ution containing

0 0.0042 M HCOO- ions wl A
ShBAE g g ;u;j [C4c d [T
B 3s ' ¢
& 53
7.5

Given the following compounds

and their respective acid dissociation constants, choose the
strongest acid.

Compound | K,
H2C204 6.5x 102
HaS0s 1.3 x10%
H,COs 42x 107
H3PO; 7.5x 103

A, H;3;POq

B. H,S0:

C.. HxCOs

i\l._i_, HaC10,
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) What s the pOH of a solution if the [OH] = 0.003 M?
10. RS
115

B. 84 .
C. 7.0

D) 25

n1l. Which of the following species of oxalic acid (C2H204) can act as both an acid and a base?
@ C2H2Q4 and HC204'

B. HC:0q4 only
C. C204* only
D. CzHaOq only

*12. The equilibrium constant, K
hydrogen gas is given as

CO(g) + 2Hy(g) === CH,0H(y) Ke=9.23x 1073
Calculate K, for this process at 400 K_
A. 1.03x 103
B. 923x10?
8.6x 10
D. 2.41x 1012

e, for the formation of methanol from carbon monoxide and

» 13. A species which produces hydroxonium ions in solution is likely to be a(n)
@ Arrhenius acid.

\ B. Bronsted base.
C. Lewis’ acid.
D. Lewis’ base.

14. Given the equilibrium constants for the following reactions

Ny(g) + 1/20,(g) === N,0(g) K;=54x10"1
Ny(g) + Oy(g) ~— 2 NO(g) Ky,=4.6x 10-3!

Determine the equilibrium constant for the reaction
NyO(g) + 1/20,(2) = 2NO(g)

A 852x107M

B. 50x10%
4.12x 10
D/ 2.28x10%

15. The following equilibrium reaction was found to occur at 300°C

If the concentration of the species are found to be [NO] ='0.45 I:/I [OO'}_ =0.61 M and [NO,] =
1.5 M. calculate the equilibrium constant (K) for the reaction at 300°C

A 5.5% 1072
(B, )18x10
C. 45x10°
D 93x10°
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16. For the reaction : :} |
NHj(ag) + HF(ag) === NH,"(aq) + F'(aq) | |

What is the conjugate base of NHa'(aq)?

(1‘;) NHa(aq)
B. NHa4'(aq)
C. F(aq)
D. None of the above

17. For the equilibrium reaction
2Hy(g) + Oy(g) =———= 2H,0()
The equilibrium constant (K,) was found to be 1.4 x 1083 at 298 K. What could account for this
high K, value?

‘_é. 1120(l) is thermodynamically more stable than Ha(g) and Oa(g) at 298 K.
CB) The Kp value increases with temperature. .
C. The rate of decomposition of H2O(l) is highly favourable at 298 K.
D. Water is more stable as a liquid than a gas at 298 K.

18. Identify the acid-base conjugate pair in the following species; HaPOy, NH3, HPO4%, NH4"
A. H>PO4-NH;
B. HaPO4*-HPO4
C.. BPOs- HaPOy

(D,) NH4'-NH;

i

ltems 19 and 20 are statements followed. by True and False optious. Read each statement

carefully and indicate whether it is True or Fzalse by circling the fetter of the correct option,

19. Sulfuric acid (H2S04) is 2 strong diprotic acid. Its first acid dissociation constant is always
greater than the second acid dissociation constant.
A, True '

@ False

20. If the K. of an equilibrium reaction is greater than one, it means the reaction is spontaneous in
only one direction. _
A, True

@ False

by
L
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