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Section 1: Multiple Choice . (Total 10 marks)

1.

A

Consider the following reaction:

HCNg) + HiOrry = HiO%eq) * ON qag)

Which of the species in the equations shown are acting as bases?

A,
D

H20 G} and CN- (aq)
CN- (aq} and HCN(aq)
HCN(aq) and H30+aq)

The conjugate base of the species H:POs (54 s
A. PO43' {aq)
B.  HaPOuqeqg
C.  HzPO4 aq)
HPOL (a
The strength of an acid is determined by:
A.  the number of hydrogen atoms in the formula of the acid
B. the concentration of the acid
@ the degree of ionisation In aqueous solution
. the purity of the acid
Which species is likely to be most abundant in 1 mol L' NH4Cl solution?
a NH4s"
cr
c) NH;
d) HO"
Which of the following compounds, when dissclved in water, would not form a
solution with a pH less than 77
~ | NHaNO3
I NazCOs3
Il Ba{OH)z
IV NHs
a) lonly
by tandll
ITand IV
@) 1,1, and IV
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6.  The table below lists the pH of 0.0000% molL* solutions of four acids:

Acid solution pH
[ 4.0

1] 3.5

I 5.0

v 3.0

The acid that cannot be monoprotic and weak is

A. 1
B, i

€
D.

v

7. Which of the following solutions will have the lowest pH at 25°C? &4 + >

—e e

HLQO\‘.. -2 H* + H‘SO’{_‘——)

A. 0.10 mol L' HaS04 ot up
B. 0.05 mol L1 H3PO4
0.20 mo! L' HNO3 s
D. 0.20 mol L' CH3;COOH
8. Propanoic acid and benzoic acid are both monoprotic weak acids whose equilibrium
constants are listed below:

+ Propanoic acid CsHCOOH + H20 = H30* + CH/CO0" (K =1.35%10°  $mld
+ Benzoic acid CeHsCOOH + HaO =2 HiO* + CeHsCOO yK=86.31x10° (i~

v

Which of the following statements is trug?

Fy A Benzoic acid is a weaker acid than propanoic acid.
F _E: The pH of a 0.100 molLf solution of benzoic acid will be higher than that of a
0.100 mollL" solution of propanoic acid.
fc The benzoate ion is a stronger base than the propanoate ion.
A 0.100molL-" solution of benzoic acid will react faster with a piece of

magnesium metal than will a 0.100molL-! solution of propanocic acid with an
identical piece of magnesium.

9, A substance which can accept and donate a proton is amphiprotic. Which of the following
species are amphiprotic?

} H.0

Il The hydrogencarbonate ion
i The hydroxide ion

v The ethanoate ion

I, It and Hf only
3. I, ill and IV only
C. thand IIi only
C. all of them
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40.  Which of the options below best describes the solutions of the three salts?

KC? NazS04 NHsNO3

» neutral ~ basic : v" acidic
B. acidic acidic acidic
C. v neutral acidic acidic
D. v neutral " basic basic

END OF SECTION ONE




CCGS Year 12 Chemistry 2020 Acids and Bases Test

Section 2: Short Answer (Total 32 marks)

Question 1 4 marks

Write a balanced ionic equation and observations for the reaction between ammonium sulfate solution
and barium hydroxide. S8t g .

Equation:
NHLT + S0 + Bo? T+ Zon™ —32 Nty + 20,0 « BaSOy

N

Observations:

Two  oflewrlsdl sSulinal g nvxed . A Wb FM?J"&‘#L
MaLo\rw.jMi: M"j 34.4 or -2 ?-,Mol V.
chavrliet  SQution .

Question 2 6 marks
The pH of pure water at 90°C is 6,13,

(a) Whatis the Ky, the equilibrium constant for water, at 90°C ? Show all working.

A L 3 TR e
Ky = [H{)Em:\ Fov VTRV Vs Dﬁ’l: Ew:]
.'| Kl-‘v' = \}L{_l " {D"L/)Z_

= Sgo x (O — {3

(3 marks)
(b) Using this information determine whether the self ionization of water:
Hz:0(¢) = H*(aq) + OH(aq)
is an exothermic or endothermic reaction. Explain your answer.
A Kw & t.{ﬂnf ad u...-i\jlacr %;o.ua.i‘wo__ . e
eﬂu.‘..t.‘w‘.m ‘r:»r:.z'a_"';m b_.;g__@?ﬁd 25 Hfup rC(j(L:t“
P ota P«MS’ s He cvdgtiesnde Mrek mn
s J@-W\JM b ﬁh wneres te YA i Fhe

v (3 marks)
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Question 3 ' 6 marks

{a) Chloroethanoic {CHgCECOOH) is a monoprotic weak acid. A 0.100 moll. solution of
chloraethanoic acid has a pH of 1.93 (at 25°C). Calculate the percentage of chloroethanoic
molecules that is ionised. :

'C\}‘—Hf-\' LB }(_*,."l“‘3 = 00N wal ”

Do toeicokion = O OUR yyp = W< A

6 1o i - n
" (2 marks}

(b} Two experiments were conducted that measured the rate of reaction of acids with magnesium
carbonate solid. In this experiment, the acid used was the independent variable. Hydrochloric acid
was used in Experiment 1 whilst chloroethanoic acid was used in Experiment 2. All other
variables were adequately controlied. [

g,ubﬂ?”“" “

(i) The Initial rate of Experiment 2 was:

higher the same (circle your answer)

than Experiment 1,
Ll

(in The mass of the hydrogen produced was found to be

higher lower (circle your answer)

than in Experiment 2.
(2 marks)
fif Explain yo sponse §0.{i).
(iif) xplain your resp a.JJ(') - .
Ae Mowb.mm'c_kts o weadl. ooeld ; o C_H j
$ lower  PAuen '/z'jﬂ\_rgwu“ric_, ond Wil  \8
-&'f"”‘:) . Tl 2 '
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Question 4 6 marks
(a) What Is the pH of 100 mL of 0:001 molL* nitric acid?
C A /. RN _ .
B = b= o f1xp7) = 3
' \‘ A -
(1 mark)
(b) Calculate the number of moles of HsO* in the nitric acld in {a).
— 3 ot
a (BN = 01 2 1077 = Ge«j0”Y 0
‘L — ——
{1 mark)
(¢} Calculate the number of moles of OH- in 70 mL of 0.001 moil-1{ potassium hydroxide.
~ &
nfow) = 007 % 0.os) = Tx=O AL
{1 mark)
{d) Calculate the pH of the solution produced by mixing the potassium hydroxide and nitric acid
tagether.
= unfﬂ-o.e)l'd 4= - Y4 - g‘
(10" > on ) "W (o) = | x 10" — Tri0
L j N
= -
n ¥ 0*) 3 %D v
CJ 7
\ Fl= % (92
TRl s . = 170 pabe " EH},O’_‘ 2
v 0130
= 4!11'.
-3 # (D
(3 marks)

F‘H— 2 - S({':}bf"w‘%)
= 3-7<
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Question 5 10 marks

Benzoic acid is a weak acid and its structure is shown below. A buffar can be made by adding sodium
hydroxide solution to benzoic acid.

0¢C"OH .
benzoic acid
{CsHsCOOH)

(a) Write an ionic equation for the neutralization of benzoic acid with sodium hydroxide,

O‘:?‘-g_""oh O:C'—Oﬁ
‘\\] + ot — ) + H©O
| - -

e

(2 marks)

(b) Adding sodium hydroxide to benzoic acid results in a buffer solution being formed. Using a pH
meter, the following graph was produced. Three points A, B and C are marked on the graph.

pH &

Y

volume of sodium hdroxide added (mL)
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Using your knowledge of buffers, complete the table by writing one of the symbols =, > or < in the
boxes below.
Point on Concentration of species
graph

A CsHsCOOH > CeHsCOO -

B CsHsCOOQH - CeHsCOO0 -

c CeHsCOOH < CsHsCOO -

{3 marks)

{c) Using relevant equations and appropriate theory, explain why ths pH of the mixiure at poinf B is
resistant to further change to pH by addition hydroxide ions.

wt betes
- WACE  eerepted (b bt ts )
+ l—so*‘ ©)

H coo

£ oo ‘
B R @ R

At rbowf‘B the M[‘-ﬁbv’ wa/’rm S lasvdwn - WMQ

(N7 . '\M

+km.\

reawrt ot H?,O

Wihe  dlovtsrnn Ko Concdredine

/g T&o” anh‘M@M e dmiegd Pue \mt‘o._.g Han

reyesse.  rascd e L/um;la., oo ~!‘lwa3 (e

(AL & w&?( 2 ﬂ A
v

Hope

G AAds S 1/1-10{-
=

4

CAA Sonnent g

J

L;M

Mo" +on T s O .

&

\./Dwuz_— .,Q_{x_;l:b-fkm.. \$ m.-wt-wuﬁ; I

QLM_%%&L%Q—J_M N r{'&n0+‘\

L c/l.-u.-jo-« q,uamke,.imf“tm

M\..D\

cm;/b(-olmn

Eﬂ?%ﬁ;ﬁt%z vu/tn_ﬂ :

@ + &Sk WM\

(Weel peopored)

END OF TEST

t

o c3fRee s .

(5 marké)

Cronas D) | & Bomte]






