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‘TEE Chemlstry 1999 Solutlons

o Partl.

e 6 d a6 e - 21, d 26, d
2. ¢ 7. 4 12.. b 17 de 22, ¢ 27. b
3. a 8 ¢ - 13.a o180 ¢ 23. d 28 ¢
4. d 9. a - 14. b 19 ¢ 24, ¢ 29.-a .
"5 a 16, d 15, d . 20. a '25. d 30. b
_ For Parts 2 and 3, the answers. have been prepared accordmg to the foliowmg guidelines: :
;. We have tried to prepare a set of model answers. As such we have not attempted to cover all posmbrhtles and thus
o ,_clutter the document with quahﬂcatrons The a1m has been o produce one set of answers that a good student could
. . asplre to. oo .
. o» .. In'most cases, only one answer has been given even when other answers are correct.
e In the calculatlons a method of workmg has been used wluch emphasrses reasoning. The answers glven here are
e ";*modelled on approaches adopted by students where then' schoois have been oonsp1cuousiy successful in pubhc
R --exarmnaUOns L . : ; . o .
| Part 2
1. "ca> Pb* (@) + 2T (a;) — PbL(s)
o ' Yellow (or white or cream) premp:tate forms
O, NH," (a5) + OH (a.i) > NH3 (@) + HzO(l)
*, . Pungent odour is produced.
©  AOH); (s) + OH (z) — [AOH)J ()
Whlte sohd dissolves to give a colourless solution.
@ KCO: () + 2H (@) — 2K'(g) + CO,(») + HO(D
White solid dissolves to give a colourless solution and a colourless,
“odourless gas is produced
2. (@) 152 237'21)6
(b) 15? 25*2p° 3¢%
" Species . Structural formaula X Shape.
eal%ondxeu!ﬁdo N _ "_ PR | linear
065 .S.ﬁﬁ. -
phosphorus | . Lo ;_a < i pyramidal
trichloride - A 15
- PCL o :._gml.
i 9y
| azideion 1 [}’é:N:.P;F ], linear
3 N 3 . .- ]




(e) © Acetic acnd since in soluhon it exists mamly as CH3C00H molecules whlle the other solutlons contam
ompletely 1omsed or d1ssoc1ated species.” S

(b)' - Sodmm hydromde, smce 1t is the only one of the substances WhiCh prociuces OH‘ ions m water and
therefore a mgh pH ' cot oL :
(c) - Sulfunc aczd smce 1t dlssomates completely mto H* and HSO4 as welI as panly mto H+ and SO4

Carbon (lioxide is slightly eolubIe in Weier; producmgan acidic __solutlo__n of carbomc acid:’ B

€O, + HO - HC03 + H" |
The solubzhty of carbon d10x1de in water decreases as the temperature increases, so as the soluuon is bonled the gas
: begins to leaves the soiutlon and the soluhon becomes less acidic (the pH 1ncreases) When the soluuon is cooled

' the carbon d1ox1de gradually dlssolves back into the soluhon causmgthe pH to drop agam R -

@ 'Add NaCl soluuon B ‘ : ' oy
- With AgNOha whxte precxpltate would fonn Ag (agl + Cl“ (a;) = AgCl (s)
- With NaN03, there Would be no v1s:b1e react:lon ‘ ‘

() Pass the gases th.rough hmewater o
With Ar, there would be no visible reactmn
With CO,, the hmewater would become milky:
CO,(p + C () * 2 OH‘ (aj) - CaCO3 (s) + I-I20 (l)

[Ag(_NH:,)zl [Cu(NH3)41" or [Zn(NHa) > et

ALO, (alumlﬂﬂ)

2-propanol etc, {any secondary aléohol)
CH,CH,NH, {ethanamine)
-Ca(OH), - (calcium hydroxide)
Cu* (copper(I) ion)

NH, : ~ (ammonia)

H,C,0, . (oxalic acid)

- Note: there are many different possible answers for question 7.

Oxidation: ~ [CH;OH + H,0 — CO, + 6H" + 6¢7] x5
Reduction: MnO, + 8H + 5 — Mn™ + 4H,0] x 6

Overal. ~ 6MnO; + 5CH,OH + 18H* — 6Mn* + 5CO, + 19 H,0



10,

© CHy~CH=CH,~CH,OH  Ibutmol . - .

P T L

- CH3—CH,~CH-CH; .~ . Zbutanol

CH~CH-CH,0H . methyl-l-propanol

© 076-026 =050V

11,

CH,CH,CH,CH,CH,CH, 4

CH,CH,CH,COOH R

. CH,CH,CH,CH(CH,), 5

CH,CH,CH,CH,CH,OH 2
CH,CH,CH,CH,CHO 3

o

@ > (ie. from the Zn clectrode o the Ni electrode) . . S
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' ‘Pa.'r'tf 3

. 4'_4(8)
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©
@

@

VarSTP

T, ;_.;'Pz

00(126x0.,460x2731

2731+ 160

8. 754 ® 10“‘

8 754)(10‘4 .

2241

3 966 xl&»“" mol )

0.0033 :

'3.906 %107
- 84.5 gmol“

M(CHO)—1201+2><1008+1600 30026gmol" o
- 84.5/30.026 = 2.8~ 3

Molecular formula is C3Hg03 _

an alcohol

CHs-CH-COOH  or CH, - CH,-COOH

oH

V(Cl, at. STP)

©

mol L

_BV, y T,
TI. 2
_L00x500 273.1
= omiet0 1
= 4823 F
Cy = 482.3
" = 2241
= 21.5mol
B nle?) = 2xa(CL)
= 43.0 mol
q = 43.0 % 9,65 % 10°
= 4,15 x 10°C
N & £ 1.3 )
"~ 60 x 60x%24.0
= 48,1 A :
n(OH?). =

2 % n(CL). 43.0 mol[OH": 43.0
b 4 | . = | —_  ———
1000

= 430 x 107



@ n(CI reacted)

_m{C rea = 2x n(Cl) = 43.0.mol
~ “n(HClneeded) = n(CI) = 43.0mol .

 VECIat25°0) = 43.0%x 2447 .
© I = 48.1x 10000 = 534A
@ @ | Ca(OH), — CaO + H0fi) CaCO, —~ CaO + CO,
® m(Ca0) - = 45.3 mg '

- M(Ca0) = 40.08 + 16.00 -

S = 56.08 g mol™

527 - 48.5

@ - mQH,O reléased)
A 4.2 mg

n

42x10°
18.016 -
2.331 % 10* mol

n(H,O released)

n(H,0)

'n(CaO which absorbed _water). , .
SR ' 2331 x 10% mol _

nn

2.331 x 10 x 56.08

m(CaO which abso_rbed water)
S 1307 x 102 g

1.307 x 1072

100
453%10°
28.9%

-+ % of CaO which absorbed water

i

48.5-453 -
3.2 mg

(ii) m{CQO, released)

i

32x10°

44.01
7.271 % 1675 mol

n(CO, released)

" n(CaO which absorbed CO;) n(COy)

7271 x 10° mol

o

7271 x 10°° x 56.08

~ m(CaO which absorbed CO,)
- 4,078 x 10° g

4.078 x 107

—_— 100
453x10°
= 9.00%

1l

| % of CaO which absorbed CO,
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2.5 mol

.n(MnQ4_)

1(Na,S0;)

M(Na,SO.)

thaZSOQ

To ensure a]l the sulfite is converted to sulfur dlomde'-;,_. oy

. C_olou:l_ess_ tQ pmk.
* n(total HyY)
n(exéess H.Y)

 nieacted HY)

n(PbSO,)

15971

Feg'tilisers

w-n - ni

[ ||

i

T I

i n

0.02023 x 0.03008

6.085 x 10.“‘ mol

2. 5 X n(MnO )

25x608ix 104 - -

1 52 x 10 mol

2x22,99+3206+3x 1600
126{}4gmol"’

152 x 10° x 126.04
01917¢

- 01917gm100kg_~—192ppm L

0.1000 x 25.00 x "1073 .
2.500 x 10° mol”

n(PbNOy),) .
-0.1000.x 826.x 10 -

8.26 x 10~ mol

n(total H,Y) — n(excess H,Y)
2.50 % 10‘3 —-826 x 107%
1.67. % 107 mol |

n(reacted H,Y)
1.67 % 107 mol *

| 1.67x107

]

100
1.67 x 107 mol L™
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€ Part 4
I'_[nclude mtroductron to Part 4 from last year s STAWA soluuons here]
3" ' 1 o The followrng points could be made

: ' - Def'metheArrhemusmodel

i.e. acids produce H" in water, and bases produce OI-I'
Give examples with eq_uatrons =

e } . : Deﬁne the Brginsted—l.owry model

i.e. acrds are proton donors and bases are proton acceptors
Give more examples with equauons B
Compate the two models e
- Describe the acid-base behavrour of water .~ :
: Water can act as an ac1d orasa base or both (e. 2. self-romsatlon)
. Describe how HCl dissolves in water to give an acidic solution
N _ Give examples of reactions of HCl with bases, and relate them to the two models

LI Describe how NaOH dissolves in water to give a basic solution:
o Give examples of reactions of NaOH with acids, and relate them to the two models
o 7 Grve examples of salts that are neutral, ac1d1c and basxc in solunon ‘with equauons
2. ) The followmgpomts could be made
. Descnbe the commion reactlons of allcanes e. g with halogens

‘ Give equations, and note that UV light if often needed and the reactions are sIow
e ' Describe (with equations) the reactions of more reactive compounds
e.g. addition reactions of alkenes/alkynes with hydrogen and halogens
reactions of alcohols with sodium, MnO,7Cr,0;" or carboxylic acids
oxidation of alcohols to form ketones, aldehydes or carboxylic acids
reactions of carboxylic acids and alcohols to form esters
polymer formation

3. The following points could be made:

. Describe the characteristics of an equilibrium
e.g. equal forward and reverse reactions, and constant macroscopic properties
¢ Describe Le Chitelier’s Principle, with examples
. Describe the effect of changes on an equilibrium
e.g. changes in temperature, concentration, pressure, mass or catalysts
° Give examples of equilibrium systems

e.g. the Contact process, weak acid/base equilibrium, eq_ulhbnum involving CO,.

o
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