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CCGS Year 12 Chemistry

Acids and Bases Test 2022

Section 1: Multiple Choice (Total 10 marks)

1.

2.

The diagram below shows four regions on the Periodic Table. Which of these regions
would produce the most acidic oxides?

(a) Region A
[ ®) R’éé]g?ﬁ“l‘s’“ﬁ
(c) Region C

(d) Region D

If Solution X has a pH of 3 and Solution Y has a pH of 6, we can conclude that

( (a) H ] m Solutlon X is 1000 tlmes that of [H*] in Solutlon Y
(b) [H lin ‘Solution X i is half that of [H “lin Solution Y. T
(c) [OHTin Solution Y is twice that of [OHT] in Solution X.

(d) Solution Y must contain a stronger acid than Solution X.

What is the pH of a solution of barium hydroxide with a concentration of 0.1 mol L'?

(a) 13.3
(b) 9.0

(c) 12.7
(d) 13.0

Which of the following statements about aqueous solution of weak acids is true?
(a) A weak acid is a concentrated aC|d that has been diluted.
' —

(c) Less than 1.0 mol of sodium hydroxxde is reqwred to react completely WIth 1 0 moI
of a monoprotic weak acid.

(d) The salt produced through the neutralisation of a weak acid by a strong base is
slightly acidic.
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5. Which of the substances in bold is acting as a Bronsted-Lowry acid?

(2)  CHaCH:NHz(aq) + H20(1) = CHsCH2NHs"(aq)+OH (aq)
((b) _ 2H.0(l) = Hs0*(aq) + OH(aq) _

(c) H2S(aq) + NHs(aq) = HS(aq) + NH4+(aq)

(d)  H2COs(l) + H0(l) = Hs0%(I) + HCOx(aq)

6.  Which of the following solutions contains hydroxide ions?

(i) 2 mol L™ HNO;

(i) pure water at 50°C
(iii) 0.1 mol L™" NaCl
(iv) 3.0 mol L™" NH4NO3

(a) (iv) only

(b) (i) and (iv)

(c) (i) and (iii)
ga‘y ol ofthEm

7. Which of the following correctly lists the expected pH of solutions of a series of salts at

25°C?
B <
Potassium e s . Ammonium Sodium
Lithium chloride ;
carbonate nitrate phosphate
(a) Less than 7 neutral less than 7 greaterthan7 |
C“(b) greater than 7 neutral less than 7 7 greater than 7 |
(c) hm&.gj?é“amtyér’;ﬁ;r‘ﬁmm?Feater ’Fﬁén 7 o more than 7 Iess than 7
(d) less than 7 less than 7 less than 7 less than 7

8. Which of the following can be used to prepare a buffer solution with the highest buffer

capacity?
Ga) 100mL ofO 1 mol L ! NHs and 50mL of 0.1 ‘mol L 1 m

(b) 50mL of 0.1 moI L~ 1 NH3 and 100mL of 0.1 mol L B HCI

(c) 100mL of 0.1 mol L™ NH3 and 100mL of 0.1 mol L=' CHsCOOH

(d) 50mL of 0.1 mol L™" NH3 and 50mL of 0.1 mol L™ HCI
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9.  Which one of the following statements about 1.00 x 108 mol L~" HCl is correct?

(a) The pHis 6
( (b)  The pH is a little less than 7
"(c) ThepHis8

(d) Such a solution cannot exist

10. The pH of pure water, measured at 50°C, is about 6.6. Which of the following is true?

(a) The concentration of hydroxide ions is lower at 50°C than at 25°C.
(b) This proves that the self-ionisation of water is an exothermic reaction.
(c) The water is acidic.

‘(:Z'a) Kw at 50°C is higher than it is at 25°C. " )
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Section 2: Short Answers (Total 32 marks)

Question 1 4 marks

Hydroiodic acid, HI, has a K. of 3.2 x 10°at 25°C and is highly soluble in water.

(a) Write an equation showing hydroiodic acid behaving as a Bronsted-Lowry acid.

(1 mark)

. ‘ - L ettty

#L =+ 40 —> Hs0" + T
(b)  Write the expression for Ka.

(1 mark)

K ‘ E*"‘:’)@ ::.3 L E: ;)

a - i =y ) B
(-t

(c) State if hydroiodic acid is a strong or weak acid and briefly explain how you know this.
(2 marks)
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Question 2 7 marks

(a) Consider the following acids and their K, values.

lodic acid, HIOs Ka=16x101 =  LAESER
Nitrous acid, HNO2 Ka=7.2x10% —  SamALL gl |

(i) Rank the salt solutions of equal concentration given below from highest to lowest

pH. (3 marks)
v v
KNO> KIOs NHsNO, Ca(NO2)2
Highest Gfno, \ KNOD., KTO 5 N, D,  Lowest
< =7 & £ ) T [ =

(i) Explain the placement of the solution with the highest pH. Use suitable chemical
equations to support your answer. (4 marks)
Highest:
'Frewvx Ko vailuos HIO, & Pae. Strevnaars

. | - V% ~
& e z& DAA f‘( HNO, z‘L\Q VA2 aw&:,g___,.( TM Lo WA & &/Q« e.

[ ~

L‘) o 4R &\ H N 02_ [ }A\u L4 0. (;;ﬁ.( ¢ N }"“‘-( B [’}\ af fjt«.t; _

Hoaaks fi‘l HTO 2 ‘{Mv’\ A weould pro it s e

on” oAl et ghewawv beleow

No,~ « H.D —> HNO, + ok i

Ay C&(_NOQ )1_ ?‘Vcst:hmc&& VA NO-;.': wn g fa\éw’
bkt Co(MOp), , +0 contanbration 7%
NO " wild bo bialu bt ovd Conce g mltb
Ao [on) W aho be W 3N«L T
rmeems  Huae EH y:":*j wi (L | hee lwwear ool

o pUt o= - {0:3 Eﬁ,%?&ﬁ-} &j Haoo fH wr L
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Question 3 ' 8 marks
Naturally occurring calcite is crystalline calcium carbonate. 25.00 mL of dilute hydrochloric
acid was added to 0.6342 g of calcite which was in excess. The reaction, shown below,
ceased after 2 minutes. The unreacted solid was filtered and washed. It was then dried at
120°C to a constant mass of 0.392 g.

CaCOs; (s) + 2H*(aq) — Ca*(aq) + COx(g) + H20(l)

(@) Using this information determine the pH of the dilute hydrochloric acid solution that
was used. (5 marks)

M(CQQQB)QQG{QA = 0 'b342 -06-392 = 0 2422 q (i)

n (ng\rwch;\ " 0'2’%11/;00.§ﬁ = 2. 4198 < Kfs sl gy
Afucd) = 2+ n(Cal) = 2% 2MA v(0 < stzqzeM;
o) = afe) —> [wN= 4 8396 <lo’” ()

| 28 x |02
TN = 0-19536b N i
- —lplensw] = 0 W

(b)  If the hydrochloric acid was replaced by ethanoic acid of the same concentration,
would you expect the reaction to be complete in 2 minutes as described above?
Explain your answer. (3 marks)

No . v~

E{‘\w POV IS Catn ﬂ xS a. w e be ot A o ek

oy Des ol *'«.;«L\ R X A“’; E~ e s witl *%*‘Q
r C_\) -y \ . ~. - . v
{H0™" \ g lece Yoo Jor HOL ok So lseg
Bl Y :
L\Qr £qa2n e AL onl oerans AL Barann_2 o | swoes”
v

3

ke ;L (W
Q)

Page 7 of 9



CCGS Year 12 Chemistry Acids and Bases Test 2022

Question 4 6 marks

A student investigating buffers prepared a buffer by dissolving ammonium chloride in
ammonia solution, establishing the following equilibrium:

NHs(aq) + H20(f) = NHa*(aq) + OH(aq)

She tested her buffer by adding KOH solution, 5 drops at a time, and measured the pH of
the mixture with a pH meter. After the addition of 25 drops of KOH the pH of the buffer
solution had only increased by 0.1.

(a) Describe how this buffer is able to withstand a significant change in pH when the

potassium hydroxide solution is added. o
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VI’
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(4 marks)

(b) State the two factors to give a buffer the highest possible buffer capacity.
!@ highest Ceon IV TS VN v
"-.!J # 9
(2) eq i TP VU VTSN o 1 ,,@r Oeadh &
v ~7

Csx A\ *‘k A ef‘ fx"w% @; l)(:f}* w V
J I

(2 marks)
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7 marks

A strong acid with a pH of 6 has double the volume of a strong base with a pH of 8 added to
it. Determine the pH of the resultant solution. *

lot vElwwnts be L & 20 bt vfanmae be U & 20
O owa 2 1x10°° g1 ! - )"H*_\-, = |xp~" b -
4D pase = 100800 g0 n(H*\,,iw,; = 200"
(v g = 1070 pat vﬂl = m"‘gfi C&é}(x{o v~
A(lew{ */o’““ x| = /nloMA / n(é\’c 3,,, = (20”*
a(on), = Il 225t ST g e xS
TS0
b‘\ O+ L3 WA Kgb
. ~b _ ~b ~b
() 22000 (210" Jafwt) 2 2.7 ixlo
. ! o i ~ &
= |10 = I xip”
- | - b ~F 4 -l /4-.7
(] = 1200 "« z333n0 (M) = 1107° o 33340
= 2
51
[H+] [ = 10 = 3 x|o ‘/2 wH = = | (3 3% % {0 qﬁ)
332 x (o * |
/"
_ -l6uy!
H: "“"lgq FSMO"Q ‘ i
T 5
i -
=352 )
END OF TEST
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