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International General Certificate of Secondary Education
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the examination. It shows the basis on which Examiners were instructed to award marks. It does not
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1

(a) carbon dioxide + water ;
glucose/ starch/ sugar / carbohydrate + oxygen ;

(b) (i)
(ii)

(c) (i)

(ii)

chlorophyll ;

label to a chloroplast ;

B,D,C,EA;;;

all five correct for 3 marks

any four in correct sequence 2 marks
any three in correct sequence 1 mark

area covered by paper shown on diagram ;
orange-brown where paper was, blue-black elsewhere ;

(a) lighted splint/flame ;
POps;

(b) (i)

(ii)

(c) (i)
(ii)

Z;

copper does not react with dilute acids/is not reactive enough/is unreactive ;

higher acid concentration ;
higher (acid) temperature ;

use more finely powdered metal ; ignore increase surface area of metal

swirl/ shake, (the mixture) ;

H2SO, ;

acid used up/owtte ;

[3]

[2]
[Total: 9]

[2]

[2]

[max 2]

[1]
[1]
[Total: 8]
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(@) (i)
(ii)

(b) (i)

(ii)

(c) (i)

(ii)

(@) (i)

(ii)

(iii)

(b) (i)
(ii)

(iii)

(gravitational) potential energy ;
(KE) changed into ;

sound/heat energy/KE of water ;
2.3s+0.1s;

speed is, increasing / changing/ going faster ;

Geiger counter/ Geiger-Muller tube/GM tube/photographic film/other valid
answer ; [1]

causes ionisation inside cells (not ‘ionise cells’)/damages cells/kills cells/
mutation/damages DNA/radiation sickness/radiation burns/burns skin/
cancer ; 1]

[Total: 7]

copper/oxygen, is an element and copper oxide is a compound ;

element contains one type of atom and compound contains two (or more)

types of atom, bonded/joined / combined ;

element found in Periodic Table and compound not ; [max 2]

(definition) e.g. oxidation refers to reaction with / bonding with oxygen ;

(context) e.g. oxygen has reacted/bonded with copper ; [max 1]
ionic/ electrovalent ; [1]
anode and electrolyte clearly labelled ;; [2]

ion is charged/ negative but atom is uncharged/neutral ;
ion has different numbers of electrons and protons but these numbers are the
same in an atom ;
ion has filled outer (electron) shell but atom, does not/has only 7 outer
electrons ;
[max 2]

bubbles of gas/smell of chlorine / smell of swimming pools
pink/orange layer/ solid, forms ; 2]

[Total: 10]
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5 (a) X-ray;
microwave ;

(in correct place)

(b) (i) normal labelled ;

(ii) ray drawn at sensible angle ;

(iii) 50°;
(¢) (i) number of, waves/oscillations, per second/ per unit time ; [1]
(ii) 20Hz-20 000 Hz; [1]
(d) (i) traceD; [1]
(ii) trace A; [1]
[Total: 9]
6 (a) receptors;
nerves ;
effectors ; (3]
(b) (i) protein;
catalyst/ definition of catalyst ; [2]
(ii) digestion ; [1]
(ifi) so that the (small) molecules can be absorbed ;
into the blood /through the gut wall ;
so they can be used by cells ; [max 2]

[Total: 8]
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7 (@) correct symbol for ammeter ;
correct symbol for resistor ;

(b)

Table 7.2
switch position lamp ‘on’ or ‘off’
S$1 S2 S3 L1 L2 L3
closed | closed | closed on on on
closed | closed | open on off on
closed | open | open on off off
(1 mark for each correct row) ;;; [3]
(c) (i) broken circuit/incomplete circuit ; [1]
(i) R=R1+R2;
=10 ohms ; [2]
(d) (i) transformer; [1]
(i) (Vs=23x200/20=)230(V); [1]
[Total: 10]
8 (a) (i) CeHis; [1]
(ii) (octane +) oxygen; — carbon dioxide + water; [LHS + RHS] 2]
(iii) nitrogen, is in the air/enters with the air/owtte ;
nitrogen, does not burn/react/change/is unreactive ; [2]
(iv) heat comes from the burning fuel/
combustion of the fuel is exothermic/
there is an exothermic reaction (inside engine) /
heat is conducted from where the fuel is burning ; [1
(b) (i) 6;
6; [2]
(ii) Si/Ge/Sn/Pb; 1

[Total: 9]
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9

(@) (i)

(i)
(iii)

(b) (i)
(ii)

(c)

gray wolf
A
white-tailed snowshoe
beavers
deer hares
A
plants

all organisms at correct levels (allow if upside down) ;

all organisms correctly connected ;

all arrows shown in correct directions ;

energy (flow/transfer) ;

grass/other plants ;

protein/carbohydrate / glucose / fat ; allow any correct

(decomposers) respire ;
release carbon dioxide ;

cause fur colour | fur length
genes only v
environment only v

genes and environment

[3]
[1]
[1]

[1]

[2]

[2]

[Total: 10]
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(@) 1. traps (layer of) air;
2. acts as insulator/reduces conduction/reduces convection ;

(b) (i)
(ii)

(a) (i)

(ii)

(b) (i)
(ii)

(@) (i)
(i)
(iif)

increased risk of skin cancer/eye damage/sun burn ;

1. wave;
2. use;

[Total: 5]
lead oxide + carbon — lead + carbon dioxide
LHS ; RHS ; 2]

1. lead oxide/carbon dioxide ; ecf
2. compounds contain more than one type of element/atom ;

3. reference to (different) elements/atoms in compounds being joined /bonded ; [3]
(dc) power supply/ battery / cell ; [1]
1. chlorine;
2. anode, non-metals form at the anode/chlorine is a non-metal/chloride ions are
negative (and anode is positive) ; [2]
[Total: 8]
transpiration / evapotranspiration / diffusion ; [1]
stomata ; [1]

1. condensation ;

2. water vapour cooled/temperature fell ;

3. gas changed to, liquid / water ;

4. ref. to particles and (kinetic) energy ; [max 2]
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(b) (i)

cell wall

cell sap /vacuole

chloroplast

(ii) palisade (mesophyll) ;

(iii) 1. carbon dioxide + water ;
2. glucose/carbohydrate/starch/sugar + oxygen ;

(@) 28(s);
(b) (i) 1. distance = speed x time ;
=10%x60x9=5400m ;

work done = force x distance ;
=10 000 x 5400 = 54 000 000J ;

(ii)

N —

(a) idea of restoring full number of chromosomes in the zygote ;

(b) (i) ovary;

(ii) oviduct/Fallopian tube ;

(c) 1. produces/contains, (amniotic) fluid ;
2. protects/supports, embryo ;

[max 2]

[2]
[Total: 9]

[1]

[2]

[2]
[Total: 5]

[1]

[1]

[1]

[2]

(d) 1. idea that mother’s body needs to make substances for both herself and the fetus ;

2. iron for haemoglobin ;
3. calcium for, bones/teeth ;

[3]
[Total: 8]
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6 (a) water conducts electricity ;

(b) all symbols in correct circuit ;;;
all four correct for 3 marks
any three correct for 2 marks
all two correct for 1 mark

(c) () KandL; [1]
(ii) 1. Jlightsup;
2. K&Lgooff; (2]
(d) add one 12 Q to one 8 Q (in series) ; [1]
e) B F C D E A
B F;
D E; [2]
[Total: 10]
7 (a) () OandS; [1]
(i)
element name protons neutrons
(oxygen) 8 8
phosphorus (15) (16)

one mark for each row ;;

(b) (i) copper oxide/copper carbonate/other correct ;
(ii) magnesium ;
(allow aluminium)
(c) (i) reaction1

combustion / oxidation ;

reaction 2
polymerisation ;

(i) (molecules) join together/form chains ;

[2]

[1]
[1]

[2]
[1]
[Total: 8]
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8

(@) (i) 2000 (kg per hectare) ;
(if) any two values with a range between 6 and 7.25 ;
(iii) 1. calcium carbonate is a base ;
2. neutralise (acid in the soil) ;
3. raise pH ;
4. above 5.5/closerto 6.0 ;

(b) 1. terracing/walls (qualified) ;
2. bunds/embankment/ditch ;
3. plough along slope (not up and down) ;
4. Kkeep crop cover (at all times)/plant trees ;
5. other valid points ; ; [2 max]
(c) (i) insects ; allow self-pollination [1]
(ii) 1. pollen contains male gamete ;
2. fertilisation must take place ;
3. male gamete (in pollen grain) fuses with female gamete ;
4. seed develops from (fertilised) ovule ; [2 max]
(iii) 1. biuret test/add biuret reagent/add copper sulfate and KOH solution ;
2. purple/lilac/mauve ; 2]
[Total: 11]
(a)
description charge range in air ionising ability
alpha helium nucleus positive 5cm very strong
beta electron negative 50cm medium
gamma wave none many kilometres weak
s 4]

(b) alpha particles have low penetration in air/
will not reach people living in house/
smoke detectors are a long way from people ;

[1]
[Total: 5]
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10 (a) 1. adding chlorine ;

2. kills (harmful) bacteria/ microorganisms/germs ;
3. filtration ;
4. removes solid/insoluble materials/dirt ;

(b) (i) dissolves in/reacts with rain water ;

1
2. produces acidic solution/acid rain ;

3. ref. to sulfurous/ sulfuric acid ;

4. acidic rain collects in rivers/lakes ;

5. reference to harmful effects of acidity, e.g. Kills organisms ;

(ii) removal of sulfur compounds from fuel/
removal of sulfur dioxide from waste gases/
reduce demand for energy/burn less fuel ;

hydrogen atom covalent bond

oxygen atom

max 3

max 1

3

[Total: 11]
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(@) 1. traps (layer of) air;
2. acts as insulator/reduces conduction/reduces convection ;

(b) (i)
(ii)

(a) (i)

(ii)

(b) (i)
(ii)

(@) (i)
(i)
(iif)

increased risk of skin cancer/eye damage/sun burn ;

1. wave;
2. use;

[Total: 5]
lead oxide + carbon — lead + carbon dioxide
LHS ; RHS ; 2]

1. lead oxide/carbon dioxide ; ecf
2. compounds contain more than one type of element/atom ;

3. reference to (different) elements/atoms in compounds being joined /bonded ; [3]
(dc) power supply/ battery / cell ; [1]
1. chlorine;
2. anode, non-metals form at the anode/chlorine is a non-metal/chloride ions are
negative (and anode is positive) ; [2]
[Total: 8]
transpiration / evapotranspiration / diffusion ; [1]
stomata ; [1]

1. condensation ;

2. water vapour cooled/temperature fell ;

3. gas changed to, liquid / water ;

4. ref. to particles and (kinetic) energy ; [max 2]
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(b) (i)

cell wall

cell sap /vacuole

chloroplast

(ii) palisade (mesophyll) ;

(iii) 1. carbon dioxide + water ;
2. glucose/carbohydrate/starch/sugar + oxygen ;

(@) 28(s);
(b) (i) 1. distance = speed x time ;
=10%x60x9=5400m ;

work done = force x distance ;
=10 000 x 5400 = 54 000 000J ;

(ii)

N —

(a) idea of restoring full number of chromosomes in the zygote ;

(b) (i) ovary;

(ii) oviduct/Fallopian tube ;

(c) 1. produces/contains, (amniotic) fluid ;
2. protects/supports, embryo ;

[max 2]

[2]
[Total: 9]

[1]

[2]

[2]
[Total: 5]

[1]

[1]

[1]

[2]

(d) 1. idea that mother’s body needs to make substances for both herself and the fetus ;

2. iron for haemoglobin ;
3. calcium for, bones/teeth ;

[3]
[Total: 8]
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6 (a) water conducts electricity ;

(b) all symbols in correct circuit ;;;
all four correct for 3 marks
any three correct for 2 marks
all two correct for 1 mark

(c) () KandL; [1]
(ii) 1. Jlightsup;
2. K&Lgooff; (2]
(d) add one 12 Q to one 8 Q (in series) ; [1]
e) B F C D E A
B F;
D E; [2]
[Total: 10]
7 (a) () OandS; [1]
(i)
element name protons neutrons
(oxygen) 8 8
phosphorus (15) (16)

one mark for each row ;;

(b) (i) copper oxide/copper carbonate/other correct ;
(ii) magnesium ;
(allow aluminium)
(c) (i) reaction1

combustion / oxidation ;

reaction 2
polymerisation ;

(i) (molecules) join together/form chains ;

[2]

[1]
[1]

[2]
[1]
[Total: 8]
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(@) (i) 2000 (kg per hectare) ;
(if) any two values with a range between 6 and 7.25 ;
(iii) 1. calcium carbonate is a base ;
2. neutralise (acid in the soil) ;
3. raise pH ;
4. above 5.5/closerto 6.0 ;

(b) 1. terracing/walls (qualified) ;
2. bunds/embankment/ditch ;
3. plough along slope (not up and down) ;
4. Kkeep crop cover (at all times)/plant trees ;
5. other valid points ; ; [2 max]
(c) (i) insects ; allow self-pollination [1]
(ii) 1. pollen contains male gamete ;
2. fertilisation must take place ;
3. male gamete (in pollen grain) fuses with female gamete ;
4. seed develops from (fertilised) ovule ; [2 max]
(iii) 1. biuret test/add biuret reagent/add copper sulfate and KOH solution ;
2. purple/lilac/mauve ; 2]
[Total: 11]
(a)
description charge range in air ionising ability
alpha helium nucleus positive 5cm very strong
beta electron negative 50cm medium
gamma wave none many kilometres weak
s 4]

(b) alpha particles have low penetration in air/
will not reach people living in house/
smoke detectors are a long way from people ;

[1]
[Total: 5]
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10 (a) 1. adding chlorine ;

2. kills (harmful) bacteria/ microorganisms/germs ;
3. filtration ;
4. removes solid/insoluble materials/dirt ;

(b) (i) dissolves in/reacts with rain water ;

1
2. produces acidic solution/acid rain ;

3. ref. to sulfurous/ sulfuric acid ;

4. acidic rain collects in rivers/lakes ;

5. reference to harmful effects of acidity, e.g. Kills organisms ;

(ii) removal of sulfur compounds from fuel/
removal of sulfur dioxide from waste gases/
reduce demand for energy/burn less fuel ;

hydrogen atom covalent bond

oxygen atom

max 3

max 1

3

[Total: 11]
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