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EX CECLEMCE
QUESTION ONE ExCEC =

Methylammonium chloride, CH,NH,C], dissolves in water to form a we

K (CH,NH,") =229 x 107!

akly acidic solution.

(a) (i) Writean equation to show CH,NH,Cl dissolving in water.

//CH}NHgC\ W C\'(B[“H‘Z(ﬂv‘r C'(q?)(//

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

//CH} NH%(@f HLO(;[ _\:"l‘ CH3 NH‘L[WZ}"’ H}Oﬁa?//
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(iii) List all the species present in an aqueous solution of CH;NH,Cl, in order of decreasing

concentration.

Do not include water.

[(féA//é(U

2204 = (01"
et e 771/ b S A -

0 ]= 69 5.90 5 7wl (354.)
pH- -log (505107

)
6.3 (z},éf)//
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(b) The table shows the pH and electrical conductivity of three solutions. The concentrations of
the solutions are the same.

Solution NaOH CH,NH, CH,COONa
pH 13.2 11.9 8.98
Electrical conductivity good poor good

Compare and contrast the pH and electrical conductivity of these three solutions.

Include appropriate equations in your answer.

pH// NaOH 2 Na® + OH™ = NaoH Hully diSsuciales o vnter becauk ki o chng
base , produe & high (nipnttion of N&* and OH™ 1S, BeCause  the (on(¢hTtion
oF OH wons proglyud & lovye, it bos a high oM. —_—

CthNHy + b = (N <00 - CHNH2 € ol base So onl, P”“"”’ dliso contes 1
witer: The reathun 7 s tevesible Hachre thue A only 4 sl antentiton o O jonf
o i i oly slghtly hasic (Gmalk pH Hhan ¥n0H). —
(s (oM B (o N CHaloo + O = (s QM + O

= (sl full, dissucietes i Wit o pradue CiB (0O snd NaT - CHe (O™ vertds
Wil witer o fem  CHhaod and OH™, howevy fhe vection 1S vevtilible  hecause
(s (™ 35 awak b, So e e only 4 (mall Gnlentrrhon o OF"

T T e e

/
[E/(dnw (ovi1c/uc1‘mfmolf,éﬂnlfi o th

(nlgirainy of 18 169 cire ~free by e ond (o0 Gy, choge

Electrical conductivity: X NaOf VAR fully Ansocicds i watew 7

predee o high @rinbiton of Ko7 and 0wt ikl e free Jo e gnd n (o

chage, £ Nallf it 4 Goud - (ondthor of P/(’(fr/m;. CHaHet o) 2 (M« O

= (H:\th ,om(;,«pm}quly ey I ey A predule 4 o (oghetin of (M

o O (0 Go thore rve 4 el b o S Tl g Tire bmwie o .

(duiy thoyge, S0 (fiahHe 1§ & por. widucor. (Moot N

" (o full, disocite Wt o prodfute o W&V (dtarhetion of
(HoLoy™ wd Nt oS, vhik ae foe o mae odd o e tyrpe,
o (th(Nn & @ gud (Chduldov. //
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QUESTION TWO

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

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

a0y = Coigy + (i /

(ii) Write the expression for K (CaCOs).

[ oy = (@] //

(iii) Calculate the solubility product of CaCO;, K (CaCO,).
The solubility of CaCO, is 5.74 x 10~ mol L.

/] ¥ (oy) = (507

=3xS

(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 CaCOj is higher in an acidic solution.

Use an equation to suppott your explanation.

/ Ca(03 ag? Ca* + (05~ Calls fuly dsseciates i wicter fo
B o™ and (V5 yonS. I an ocdic Solition, Fhese ove 1507 1onf
reent whith will eac Wik the  COS on§ . Solurhos _fo

frm o wmpler ion, theetve Ho frwad reachin 1¢ fawaned

b preduce o (05 b refe equllibiiom - o the

Sobibty of (o (s mureats. /]
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(c) Show, by calculation, that a precipitate of lead(II) hydroxide, Pb(OH),, will form when
25.0 mL of a sodium hydroxide solution, NaOH, at pH 12.6 is added to 25.0 mL of a
0.00421 mol L™ lead(IT) nitrate, Pb(NO,),, solution.

K,(Pb(OH),) = 8.00 x 1017 at 25°C

- “},tz‘(‘ _; 2 ‘% | % {04’) _ LH}O fj
T, = . I' { I-:l!

: 5‘% LOH T = sl

- f()Hjl EPHHJ = 0.039% ™

3

(005 % )"« (owel v 5
gt - §$34 5 107 (351)

— P> K 1o g ﬁ?;(cf?\H&.f(_‘ bil] {:Dm//
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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,0
pK (HF) =3.17

The titration curve is given below:

pH

15 1

R mL NaOH
75 added

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

0 [, B and O //

(i1) Explain why the pH at the equivalence point is greater than 7.

Include an equation in your answer. -
/ At & pt, & the Lpeties prefent (s 4 wWhid~ 1§
the Conpigade base . of e ek qud, HE. This mearc _ the
Sduton will he s /@hﬂy bisic (e are o more HE = ol of
b i veaded af EQpE) G0 g will ke sboe 7.
F- 4 HO = HE+ OH -~ th F in Solihor
rtath Wb water Jridve 7 o whitt, 1h(realel. P //
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(ii1) After a certain volume of NaOH solution has been added, the concentration of HF in the
solution will be twice that of the F~.

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

// oy =257 15 wilhs the
e [ ' butter rgoge of 217— 417
S \44: CHs0 ] X LO-lSS’ X QJ 7 o r é?; /2 s
. 0 <258 at i /,ao/ﬁ/ ) be
- Ka- [(Y%‘W - L,]LX(D"L' - able /z) ﬁn(/wﬁ a5 4
) ) . butter. Ml 1ess)
eI 6O T (02K53] 4 e iy g
Y — 0.235 whon on ol i 4
/ ' 5 o 7 Sohitioh .

T

_\\ P// - ~/§ (1-35x (0\3) "_//,/
\\v 7257//

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

VAR TN
—_— 44

—_— - 0-0235/%0/[;’

7 -
Cf—,'}UrJ: pW3s

T = 47550 il
> g (4255 175)

f’f = (7. ‘7‘// -
! o

// Question Three continues
“— on the following page.
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In a second titration, a 0.258 mol L™! ethanoic acid, CH,COOH, solution was titrated with the ASSESSOF
NaOH solution.

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

No calculations are necessary.

/) pKa ok CHsoH - 476
()Kﬁ ot HF = 347
[ Kathe)= 077 c L T6et07 )

o CClistart) = 107" = 174507

HE fas 4 |y Ko value  (whith peanS fin il (on(tntvarhons
ply theiy acidi, (gl beawe btk octk are 0.25Fmoll”)
HE wil have 6 lorger - CH50°T olie & 4 lpgwr Ko vt
IS means— HE Wil have 6 Gmaln W than thaac ool

becase = -l (30T = af €G pf. ethovac agd wilf hav 5
@ higher pif vl B

Ko EH;,'O_*’J‘:T /] Ka = Chod” 74

cr
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Grade
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Annotation

This provides evidence for M5 because the equations and species list are
correct in part (a)(i), (ii) & (iii) and in (a) (iv) the calculation is correct. Also in
(b), although they recognise pH depends on hydronium ion concentration and
degree of dissociation for all three substances they do not compare the
relative strengths of the weak bases. Had they done this they would have
gained E8. For conductivity they relate conductivity the presence of ions and
dissociation for all three substances and relate this to the concentrations of
ions.

This provides evidence for M6 because they correctly write the solubility
equation and expression in (a)(i) & (ii) and calculate the solubility product in (a)
(iii). In (b) the answer is confused stating COs* ions form a complex ion. Had
they done this part correctly they would have gained an E8. In (c) they
correctly calculate the answer.

This provides evidence for E7 because they correctly calculate the pH of the
buffer but do not evaluate its ability and in (a)(iv) they correctly calculate the
pH. Had they evaluated the buffer they may have gained excellence and E8
for the question.






