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QUESTIONONE  IOT ACUTEVED

USE ONLY
Methylammonium chloride, CH;NH,Cl, dissolves in water to form a weakly acidic solution.
K (CH,NH," =2.29 x 107!

(a) (i) Write an equation to show CH,;NH,CI dissolving in water.

CHB MH3 C([S-)‘{“ H20(1;<;—>‘ CHBMR;@:;—;{. C\;ﬂﬁ)

(i) Write an equation to show the reaction occurring in an aqueous solution of CH;NH,Cl.

Lades” @ . - *
CH; NH, C| ) = CH3MH2<®Q +C) C%;f*s()@‘)

(iti) List all the species present in an aqueous solution of CH,NH,Cl, in order of decreasing
concentration.

Do not include water. 4

| @ + - + ‘
\jCHQMH?}(A/ CHyNH,  CO 1,0 O

(iv) Calculate the pH of 0.0152 mol L~! CH,NH;,Cl solution.

= —
“ 0-0152 !
573 x>
579% 1

Chemistry 91392, 2015



(b)

3

The table shows the pH and electrical conductivity of three solutions. The concentrations of AsSessas
the solutions are the same.
Solution NaOH CH,NH, CH,COONa
pH 13.2 11.9 8.98
Electrical conductivity good poor goc;d

Compare and contrast the pH and electrical conductivity of these three solutions. 1
Inclugg/appropriate equat}'a(gris in your answer. Coﬂgtwfmiicf* of OnW el H‘-h
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QUESTION TWO

Sufficient calcium carbonate, CaCO,(s), is dissolved in water to make a saturated solution.

(a) (i) Write the equation for the equilibrium occurring in a saturated solution of CaCO,.

Ca Co3c§ 0 &= CQCQ@

-

COY s

(ii) Write the expression for K (CaCO,).
g / 1 i " R
(o (Beos

(iii) Calculate the solubility product of CaCO,, K(CaCO,).
The solubility of CaCOj, is 5.74 x 1075 mol L.

CS 7‘r’<lo g)
2 328 x10"F mol !

(b) Some marine animals use calcium carbonate to form their shells. Increased acidification of the
oceans poses a problem for the survival of these marine animals.

Explain why the solubility of CaCO, is higher in an acidic solution.

Use an equation to support your explanation.

QA ;hill\ee acidic solot/on Means oS H:;Cf
lons > owe Fﬂasem( ‘{A,Q@&Q, /jﬂ. r 750% o
conczﬂ%(qu;m ]g\o:l: /7{ uﬂ’// . ,Q\(Qd

fﬁz ) ;e%v-’ (e vonn ecvoé.on and 7R
(aCOy Wil be fomed ., Heefore fo
SO(_J ]a "] :f 3 O( ) CQCO’} ‘-J*’/ ( [52 //\fj(,\,g;ﬂ

pRY
G BT h o
CalO, (yoms Cot COzay O

Chemistry 91392, 2015

ASSESSOR’S
USE ONLY

h‘w




5

(©)

(Q.OO421 mol L! lead(Il) nitrate, Pb(NO,),, solution.

N2 - K (Pb(OH),) = 8.00 x 1077 at 25°C
//{
- \/ Y 47.-&
=10
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Show, by calculation, that a precipitate of lead(ll) hydroxide, Pb(OH),, will form when
W #25.0 mL of a sodium hydroxide solution, NaOH, at pH 12.6 is added to 25.0mL of a

n=C\J

= O‘OOLFZ-\A@«.’Z’_S/

f. o5\
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QUESTION THREE

20.0 mL of 0.258 mol L~! hydrofluoric acid, HF, solution is titrated with a sodium hydroxide,
NaOH, solution.
The equation for the reaction is:

HF + NaOH — NaF + H,0O

pK (HF)=3.17
The titration curve is given below:

pH

15_ ‘.. ;.4- : - ’ , . '1 .. 3, i l ..'.A .,’.‘.__

10 =it

P , T | 1 © , mLNaOH
5 10 15 20 25  added

(@ (i) Identify the species in solution at the equivalence point.

V0Ol NoF W0, HF

//

(i) Explain why the pH at the equivalence point is greater than 7.
l7rclude an equation in your answer.

/Cd @C(;)a UQ\WQ_, [3051\1‘, . 'HMZ | % W’F
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(ili) After a certain volume of NaOH solution has been added, the concentration of HF inthe  |assessors
solution will be twice that of the F~.

Calculate the pH of this solution, and evaluate its ability to function as a buffer.
O 129

ko. 41 '55-& R 1 lo 0.25¢
/FH P }oj o\)P“ 73_‘;; 3(

;ézs.‘.o..v se 71[“2’ e COV\.J '+l 0D o @:1’0‘((
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a éu@e( A Ao /LAOH @ i \

ndded J

(iv) Determine by calculation, the pH of the solution after 24.0 mL of 0.258 mol L' NaOH
solution has been added.

- 0.z5¢ ¢ . G2y
aerod 6@12%
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Question Three continues
on the following page.
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(b) Inasecond titration, a 0.258 mol L™! ethanoic acid, CH;COOH, solution was titrated with the
NaOH solution.

Contrast the expected pH at the equivalence point with the HF titration.
pK,(CH,COOH) = 4.76

No calculations are necessary.
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Not Achieved exemplar for 91392 2015 Total score |07

Q Grade Annotation
score

This provides evidence for N2 because there are no correct equations in part
(a)(i), (ii) & (iii) and in (a) (iv) the calculation is incorrect. However in (b) they

1 N2 recognise which substance are strong and weak bases but they are unclear as
to which ions are responsible. They do recognise conductivity depends on ions
but the explanation is unclear.
This provides evidence for N2 because they correctly calculate the solubility

2 N2 product in (a) (iii).
This provides evidence for A3 because they correctly calculate the pH of the

3 A3 buffer in (a)(iii) and in (a)(iv) they perform one calculation correctly ([H30"] to
pH).






