Higher Level Chemistry Sample Paper Number 3 - Answers

Higher Level Chemistry
Sample Paper Number 3

Answers!

Section A (100 marks)

Best two answers from this section

1 (i)
(if)

(iii)
(iv)
(v)

2 (i)
(ii)

(iii)
(iv)

(v)
(vi)
(vii)

Methyl orange / Strong acid - weak base / Yellow to red
Wash with deionised water / rinse with solution it is going to
contain / use a pipette filler / meniscus level with mark / tip
against surface

20.65 cm’

(i) 0.04 (ii) 0.01 (iii) 0.01" 106 =1.06 g

Mass of water = 2.30 - 1.06 = 1.24

% water 1.06 , 2.30 " 100 = 46.09%

Manganese(IV) oxide / Catalyst

With flask horizontal place catalyst on neck, replace stopper
and then turn flask vertical [or any other suitable method]
H,O, = H,O + %2 O, [symbols / balancing]

Graph - label axes / units / points / line

12 cm® min'!/ 2.5 cm® min'! [a reasonable amount of leeway
is given]

Solution is becoming more dilute so rate decreasing

(i) Yes (ii) No

Wear safety glasses / have diffuser at gas exit point [or any
other suitable method]
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4(3)

3(3)
(3)
3(6)

2(4)

2(3)
(3)
2(3)
4(2)
(4+3)
(6)
2(3)

2(4)

! 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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3 (a)

(b)
()

(d)

(e)
(f)

(9)

Diagram page 358 (Fig. 22.38)

m* Safety tube

Steam generator

Steam inlet tube

Water out
Water level

indicator

Boiling water

Hot plate

Receiver adaptor

25cm? graduated cylinder — %

Oil most concentrated at this time

Any two Flavouring / pharmaceuticals / perfumes / local

anaesthetic [for toothache]

Catch water that might fill collecting vessel / to hot and oil

would be destroyed
Burns skin

Suspension of oil in water / Dissolve out / using petroleum

ether / Steam distillation
Rose petal oil OR lavender oil, etc.

Section B (300 marks)

Best six answers from this section

4 Best ten answers

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)

(1)
(3)

(i) Blue-green (ii) Lilac

+ 6

[152 252 2p6]2+

Chemical reaction caused by electricity
PV = nRT

2.5¢9

(i) Tetrahedral (ii) [trigonal] planar
Page 316 (Fig. 21.22 Methylbenzene)

CH,

Methylbenzene, C,H,
(toluene)

Secondary
Chromatography

f Condenser
.
Water i
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(18)
(3)
2(3)

2(3)
(3)

4(3)
(2)

(10" 5)

(3+2)
(5)
(5)
(5)
(5)
(5)

(3+2)

(5)

(5)
(5)
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(k)
(M
(m)
(n)

5 (a)

(b)
()

()
(ii)

(iii)
(iv)

(b)
(c)
(d)

(i) H,COs5 (ii) COs*
67.04

224 cm?®

37 10%

Reduce heat loss
Stir mixture / use accurate thermometer

H=mcDT/=0.2" 42" 6.5/=5.46kl/5.46 10 to give

1 mole/

54.6 kJ mol!

Heat of Neutralisation

1648 . 4 = 412 k] mol'!

No / Depends what other elements the C is bonded to
Dehydrocyclisation - use of catalysts to form ring
compounds

Isomerisation — changing straight chain compounds into
branched chain

[First product in the equation should read CH3;COOC;Hs]
Ethyl ethanoate / Ester
Ke = rCHECOOCZHE [ Hzo-l

[CH5CH,OH][ CH3COOH ]
at equilibrium ethanoic acid 1/60 = 0.017 moles
ethanol 0.017 moles
ethyl ethanoate = 0.033 moles
water = 0.033 moles
K. = [0.033][0.033] = 4

[0.017][0.017]
Titration / NaOH or KOH / phenolphthalein indicator
Actual yield = 0.033 " 88 = 2.9
Theoretical = 3 g ethanoic acid = 4.4 g ethylethanoate
% yield = actual , theoretical ~ 100 = 2.9, 4.4 = 65.9%

Diagram page 310 (Fig. 21.14)

Aluminium
oxide

Glass wool
soaked in
ethanol

Brown colour would become colourless / Unsaturated

Page 362 and 363 / Small amounts of ethane are produced
Page 316 (Fig. 21.22) / Contains a benzene ring / contains

only hydrogen and carbon
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(3+2)
(5)
(5)
(5)

(6)
(6)

5(3)
(3)
(4)

2(3)

2(5)

2(3)

(3)

(12)

(6)
3(3)
(4)
(4)
(6)

(9)

2(3)
8(3)
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(a)

(b)
()

(a)

(b)

(a)

Q

Benzene, C;H; (5+3+3)

Add ammonium molybdate to solution /

add [5 drops of] conc. HNO;

/ yellow precipitate - phosphate ions [PO,* ] 3(3)
1.45 L (8)
CgHg - Structural formula page 315

H (9+3)
(i) Pyramidal (ii) linear (iii) [trigonal] planar 3(3)
Gain of electrons / Cu®**q) + 2 € = Cus, / Cathode reaction
or pure copper deposited on cathode 4(3)
Forms at least one ion with a partially filled d sublevel (6)
Any two Variable valency / coloured ions / catalytic
properties 2(3)
Energy needed to remove most loosely held electron from
one mole of atoms (5)
Bigger positive charge in nucleus / electron at same distance
from nucleus (5+4)
More positive charge per electron / because one less electron
than proton (5+4)
Line (3)
Discovered orbitals or energy levels (3)

2Dx | 2py | 2p,

— - (3)
Diagram page 22 (Fig. 3.23)

y y y
Px Py P. (3)

Half-filled p sub-level (3)

Best two answers from (a), (b) and (c)
Diagram page 296 (Fig. 20.8)
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11

(b)

()

(a)

(b)

()

Impure — Pure
copper copper

Copper
Impurities settle - sulfate
at the bottom solution

Anode is impure / cathode is pure

Anode: Cug) — 2 = Cu®*(5q) \ Cathode: Cu®**q + 2€ = Cu,
Fall to bottom

Using electrolysis to coat an object in a metal / Gold or silver
/ Cathode

Surface adsorption / intermediate compound

Surface adsorption - Pt reacting with hydrogen and oxygen
Intermediate compound - cobalt chloride on potassium
sodium tartrate and hydrogen peroxide

Platinum or rhodium or palladium

Reduces pollution / removing nitrogen oxides or carbon
monoxide

Catalyst in a different state from reactants / Pt on H, and O,,
etc.

Proton donor

Acids H,O and NH4*/ bases NH; and OH / NH; and NH4" or
H,O and OH"

(i) Neutralise acids that cause decay (ii) neutralise acid of
bee sting (iii) neutralise acid of nettle sting (iv) neutralise
acid soil

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

Excess plant growth / caused by excess nutrients in water /
Nitrates / and phosphates

Tertiary treatment / removes these ions

Lead or mercury / ion exchange

Yellow flame / smoky flame

Decolourises / bromine water

CH; + 20, = CO; + 2 H,0 / Natural gas

Make gas smell / leaks easy to detect or make it safe

Best answer of (A) or (B)

(A) (i) Transport or raw material near or skilled
workforce, etc.

(ii) Continuous / Raw materials continuously fed in at
one end and products continuously emerge at the
other end

(iii) Sources of two raw materials
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(6)
2(2)

2(3)
(3)

3(2)

(9)
(3)

2(3)
(4+3)
(4)

3(3)

4(3)

4(3)
(4+3)
2(3)

2(3)
2(3)
(6+3)
2(2)

(3)

2(3)
2(3)
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(B)

(iv)
(v)

()
(ii)

(iii)
(iv)
(V)
(vi)

Sample Paper Number 3 - Answers

Two methods of preparing raw materials for the

process
Name of co-product / use

Haematite, etc.

Fe,O; + 3C = 2Fe+ 3 CO

[several other forms of equation acceptable]
Ca0 + Si0, = CaSiO;

Pig iron

Carbon

Chromium - stainless steel OR Ti - hardened
steel, etc.
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2(3)
2(2)

(3)

(5)
(5)
(3)
(3)
2(3)
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