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Higher Level Chemistry
Sample Paper Number 4

Answers!

Section A (100 marks)
Best two answers from this section

1 (a) Diagram page 373 (Fig. 23.29)

Sodium dichromate
+

ethanol

Water out

Dilute sulfuric acid

+
anti-bumping chips

(b) Stop bumping or shaking

(c) Reaction is exothermic / produces enough heat to keep it going or it
would react too quickly

(d) Otherwise it might react to form ethanoic acid

(e) In an ice bath / boiling point around 20°C or it is very volatile

(f) Water / Anhydrous sodium carbonate

(g) Yellow to green / Cr,0,* / becomes Cr**

(h) Carbonyl group / page 347 0]

Ya C Y

2 (i) Washed with water / To stop bubbles forming

(ii) Allow time for decomposition of organic material / 5 days /
Stop photosynthesis adding oxygen

(iii) Do not alter the volume of water significantly

(iv) No oxygen in the water

(v) Starch / Blue to colourless / When straw coloured / it would complex
with the starch and ruin the results

(vi) Moles of thiosulfate = 8 + 1000~ 0.025/
moles of oxygen = 0.25 of 8 - 1000 "~ 0.025/
mass of oxygen = 32  0.250f 8 + 1000" 0.025g = 1.6 mgin
100 cm?

! The answers given here are not exhaustive and in certain cases there are many other possible correct answers.

All diagrams are taken from Chemistry Live! textbook.
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(vii)

3 (0
(i)

(iii)
(iv)

(v)

(vi)
(vii)

(viii)

16 mg in 1L = 16 ppm

16 - 3.4 =12.6 ppm (5)
10 (3)
Concentration known accurately (3)
May drip into burette and give wrong reading (3)
Methyl orange / Yellow (orange) / to red / Indicators are often weak

acids or bases so if large quantities used they can affect the result 4(3)

Rinse with deionised water / rinse with solution it is going to contain /
use a filler / meniscus level with mark / tip against surface / don’t blow

- drop at end is allowed for 3(3)
10.2° Ma= 20" 0.1 = 0.196 now multiply by 10 for dilution = 1.96 M
1 1 4(3)

Diagram page 349 (Fig. 22.19)
_c/o

“oH (3)
Only slightly dissociated in aqueous solution or does not readily donate
protons (5)

Section B (300 marks)

Best six answers from this section

4
(a)
(b)

(c)
(d)
(e)
(f)
(9)

(h)
(1)
(3)

(k)

Best ten answers (10" 5)
(i) 30 (ii) 23 (3+2)
Isotopes - atoms of element with different mass numbers

Isomers - compounds with same chemical but different structural

formula (3+2)
Polar OH group / causes hydrogen bonding (3+2)
560 cm’ (5)
CU(S) -2e = CU2+(aq) (5)
Mn?* / permanganate with ammonium iron(II)sulfate (3+2)
(i) Chadwick - discovered neutron (ii) Thompson - discovered

electrons (3+2)
Sulfuric acid / vanadium pentoxide (3+2)
2% (w/v) = 2 g per 100 cm®so 4 g (5)

Diagram page 308 [ethene]

H (5)
Methyl benzene / diagram page 316

CH,

Methylbenzene, C;Hy ( 3 + 2)

(toluene)
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5 (a)

(b)

()

(b)

()

(b)
()
(d)
(e)
8 (a)

HH H Cl H
N T I
H-C-C-C=C-C-H
| I
H H H (5)
Sodium stearate (5)
2.73 (5)
(i) Propan-2-ol / structure page 343 (ii) Propanal / structure page
347 (iii) Propanoic acid / structure page 350 (iv) Propene / structure
page 308 4(2+2)
C6H1206 = 2 C2H5OH + 2 COZ (4)
Fermentation / Zymase from / yeast 3(2)
Enzyme is an organic catalyst (2)
Solvent / fuel (6)
Causes blindness (4)
Page 368 4(3)
Heat change when number of moles in balanced equation react
completely / Bomb calorimeter 2(3)
Water with sherbet / DH positive 2(3)
2 C(s) + 3 Hz(g) = C2H6(g) of ethane (5)
Equation 1~ 2 = 786 kJ / equation 2"~ 3 = -858 k] /
Equation 3, 2 and reverse = +1560 kJ / sum = -84 kJ mol™* 4(3)
Petrol igniting too soon in engine / higher the octane number the less
likely it is to occur 2(3)
2,2,4-trimethylpentane / diagram page 306 (Fig 21.7d)
H CH, H CH, H
- “LC‘(L ‘ce— ‘ce— ‘cg
bbb b
G2 2(3)
(i) Short chain (ii) Branched chain (iii) Cyclic 3(3)
Davy / Electrolysis (5+4)
(i) Mercury or bromine (ii) iodine (iii) francium (iv) uranium or
plutonium, etc. (v) potassium 5(3)
(i) Larger nuclear charge on same shell and (ii) has only 3 shells
while calcium has 4 2(3)
Polar covalent / Difference in electronegativity is greater than 0 but
less than 1.7 / H,S / Angular 4(3)
(i) Triads (ii) Law of octaves 2(4)
Haber process (4)
450°C / Fe catalyst / 200 atm pressure 3(3)
If any of the factors influencing a reversible reaction are changed the
system will react in such a way as to minimise the change (6)

Decrease yield / Reaction will try to lower temperature by doing
endothermic reaction / which is backward (9)
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10

11

(b)

(1)

(i)
(iii)
(iv)

(a)

(b)

(c)

(a)

C2H50H = C6H5COOH = C6H5COOC2H5 + Hzo
138/46 moles 1 mole
(3-x%) (1-x) X X
xI[x] = 2.73 x = 0.87 [or 5.44 which is too big]
[3-x][1-X]
2.13 0.13 0.87 0.87
(18)
Equilibrium constant is temperature dependent or changes with
temperature (4)
Diagram page 213 (Fig. 16.6)
\ Dilute o
” Zine Stopclock——
(8)
Zn + 2HCl =2znCl, + H,/1.03L (3+6)
Any one Acid not as strong as thought / impurities in zinc (3)
Graph - axis / labels / points / line 4(3)
(a) 2.5 cm’/s (b) 45 seconds (c) 0.002 moles 3(6)
Best two answers of (a), (b) and (c)
Becquerel (4)
Alpha - paper / beta - 5 mm aluminium / gamma - several cm of
lead 3(2+2)
Carbon dating / curing cancer / preserving food / power stations,
etc. 3(3)
Chemical reaction caused by electric current (4)
Anode: Cug) - 2e° = Cu®*(hq / Cathode: Cu**oq + 26 = Cuys 2(6)
Oxidation / Loss of electrons 2(3)
Purifying copper (3)
Mass of ethanol = 11.55" 0.8 =9.2 ¢
9.2 g of ethanol will react with 19.87 g of sodium dichromate but we
only have 14.9 g / so sodium dichromate is the limiting reactant (10)
Theoretical yield from 14.9 g sodium dichromate is 6.6 g (9)
% yield = 1.6 , 6.6 100 = 24.24% (6)

Best two answers from (a), (b) and (c)

Any three Vaporiser — vaporises sample / ionisation chamber -

turns sample into ions / accelerator - fires positive ions out at speed

/ separator - splits ions according to mass / detector - collects

information / amplifier - increases signal for display 3(4)
Relative molecular mass / identifying compounds / analyse gases 2(3)
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(b)

()

(81.4° 11) + (18.6~ 10) = 10.81
100

Hardness that can be removed by boiling

Calcium (or magnesium) hydrogencarbonate OR Ca(HCOs), /
Mg(HCOs)

Buffer solution / Keeps pH alkaline so indicator works properly
5 mg in 50 cm® = 100 ppm / 3 mgin 50 cm® = 60 ppm
Temporary = 100 - 60 = 40 ppm / Permanent = 60 ppm

Best answer of (A) or (B)

(A) (i) Energy from the sun trapped by atmosphere / short wave

change to long wave after absorption by plants / long
wave trapped
(i) Methane

(iii) More violent weather / melting ice caps at poles / flooding

by rising sea levels
(iv) Photosynthesis / solution in sea

(B) (i) Any two Painting / galvanising / tin plating / oiling, etc.
(ii) Coating aluminium in a thick layer of aluminium oxide /
by making it the anode in a solution of sulfuric acid
(iii) Diagram page 299 (Fig. 20.13)

+— Voltmeter

Salt bridge

Electron flow

Zinc Copper
Solution
containing
Cu® fons
(1M Cuso,)

Solution
containing

Zn** jons
(1M ZnS0,)

(iv) No / Difference in electrode potentials is different

Page 5

(7)
(4)

2(3)
2(3)

(5+4)

3(3)
(4)

2(3)
2(3)

(4+3)

2(3)

(6)

2(3)
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