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1  Use words from the list to complete the sentences below.
blood glands kidney liver

nerves main system target

Each word may be used once, more than once or not at all.

Hormones are chemicals that are produced by ........cccoooiiiiiiiiiiiiiiiies .
Hormones are transported round the body Dy ... .

Each hormone affects the activity of a part of the body which is called the

Hormones are destroyed by the ..o . [4]

2 (a) A weight of 2.5N falls vertically through a distance of 2.4m.

Calculate the work done on the weight by the force of gravity.

work done = .......eeeeeeeeeeeeee. unit ...l [3]
(b) The falling weight is used to rotate a coil in a magnetic field.
An e.m.f. is induced across the ends of the coil.

State two factors that affect the magnitude of the induced e.m.f.
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3 Fig. 3.1 shows the path of a ball thrown from the top of a building. For

Examiner’s
Use

path of ball

ball

Fig. 3.1
The ball is shown at one position in its path.

(a) On Fig. 3.1, draw an arrow to show the direction of the force of gravity acting on the ball.

(1]
(b) On the path of the ball shown in Fig. 3.1
(i) mark where the ball has maximum potential energy and label this point P, 1]
(ii) mark where the ball has maximum kinetic energy and label this point K. [1]
(c) The ball accelerates because of the force of gravity.
Explain what is meant by acceleration.
..................................................................................................................................... [1]
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4  Fig. 4.1 shows the electronic structure of a magnesium atom. For

Examiner’s
Use

nucleus
magnesium atom magnesium ion
Fig. 4.1
(@) On Fig. 4.1, complete the electronic structure for the magnesium ion. [1]

(b) Magnesium burns in carbon dioxide to form magnesium oxide and carbon.

The equation for the reaction is

2Mg + CO, - 2MgO + C

The relative molecular mass, Mr, of carbon dioxide is 44.
[A: Mg, 24; 0, 16; C, 12]

Complete the following sentences.

44 g of carbon dioxide produces ................. g of magnesium oxide and ................. g of
carbon.
4.49g of carbon dioxide produces ................. g of magnesium oxide and ................. g of
carbon.
1.1 g of carbon dioxide produces ................. g of magnesium oxide. (4]

(c) Magnesium oxide is a white solid with a high melting point.

State the type of bonding present in magnesium oxide.

© UCLES 2012 5129/22/0/N/12
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5 Apathis made by laying concrete slabs side-by-side. For

Examiner’s
Small gaps are left between the slabs. Use

The gaps are filled with sand.

Fig. 5.1 shows the slabs on a cold day.

| B | kA \ B | |
gap filled concrete slab
with sand
Fig. 5.1

(@) On a hot day, the gaps are smaller than on a cold day.

Explain why.

(b) Another path is laid on a cold day with no gaps between the concrete slabs.

Suggest what may happen to this path on a very hot day.

© UCLES 2012 5129/22/0/N/12 [Turn over
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6 Fig. 6.1 shows an animal cell as seen using a microscope. For

Examiner’s
Use

Fig. 6.1

(@) (i) InTable 6.1, name each of the labelled parts.

Table 6.1
letter name

A

B

C
[3]

(ii) State a function of part A.

............................................................................................................................. 1]

© UCLES 2012 5129/22/0/N/12
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(b) The structure of a red blood cell is different from that of the cell shown in Fig. 6.1.

State two ways in which the structure is different.
Explain how each difference helps the red blood cell to carry out its function.

Lo L1 (=1 0=] o ToT= 0 [N

For
Examiner’s
Use
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7 Alpha-particles, beta-particles and gamma-rays are types of emission from radioactive For
sources. Examiner’s
Use
(@) State the type of emission that
(i) isthe most penetrating, 1]
(ii) consists of two protons and two neutrons. [1]

(b) A nucleus emits a beta-particle.

State the change that occurs in the nucleus.

..................................................................................................................................... [1]
(c) A radioactive source is used in a laboratory experiment.
State two precautions that are taken to use the source safely.
1 PSPPSR
2 ettt e eeeeeeieeeeeeaeeeeeeeaaseeeeeeaaaeeeeeaaaseeeeeaaEeeeeeaanbeeeeaanteeeeeaneeeeeaaneeeeeeannaeeeeannneeens
(2]

© UCLES 2012 5129/22/0/N/12



9

8 Permanent magnets and electromagnets may be used to separate magnetic materials from For

non-magnetic materials. Examiner’s
Use

(a) State a difference between magnetic materials and non-magnetic materials.

(b) An electromagnet is used in a simple lock.

Fig. 8.1 shows part of this lock.

iron bolt electromagnet

\ el
i

VvV VTVTVUT

spring

Fig. 8.1

When the current is switched on, the iron bolt is pulled towards the electromagnet to
lock the door.

When the current is switched off, the spring pulls the iron bolt away from the
electromagnet, unlocking the door.

(i) Suggest why the bolt is made of iron rather than steel.

............................................................................................................................. [1]
(ii) The connections to the cell in Fig. 8.1 are reversed.

State the difference, if any, that this makes to the working of the lock.

............................................................................................................................. [1]
(iii) State two ways in which the strength of the electromagnet may be increased.

LSS

2SSOSR

[2]
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(c) Fig. 8.2 shows how the extension of the spring varies with the load on the spring. For

Examiner’s
Use
4
extension/cm
3
2
1
0
0 0.5 1.0 1.5 2.0

load/N

Fig. 8.2

Use Fig. 8.2 to find the load on the spring when it has an extension of 1.6cm.

© UCLES 2012 5129/22/0/N/12
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9  Study the reaction scheme shown in Fig. 9.1.

(a) Identify A, B and C.
acid A
liquid B
metal C

(b) Describe how copper(Il) sulfate crystals may be obtained from the copper(Il) sulfate

copper(Il)
oxide

acid A

-

solution.

© UCLES 2012

copper(Il)
sulfate +
solution

l zinc metal

zinc
sulfate +
solution

Fig. 9.1

5129/22/0/N/12

liquid B

metal C
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Examiner’s
Use
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10 In an experiment, 20 seeds of the same species are placed in each of four tubes as shown in
Fig. 10.1.

A B C D
EN r N r /\ 2 N r
| oxygen
absorber
20
seeds
damp dry
cotton cotton damp
wool wool cotton
[
W00 4°C
Fig. 10.1

The conditions for each set of seeds are shown in Fig. 10.1.

(@) Suggest why more than one seed is used in each tube.

(b) After several days, all the seeds in tube A germinate.
None of the seeds in tubes B, C or D germinate.

(i) Suggest a change that could be made to tube B so that the seeds germinate.

(ii) State a reason why germination does not occur in tube C.
Explain your answer.
=TT o] o RSP RPRR
explanation

© UCLES 2012 5129/22/0/N/12
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(iii) State a reason why germination does not occur in tube D.

For
Examiner’s
Explain your answer. Use
=710 o PSPPI
EXPIANGATION ... e e e
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11 Fig. 11.1 shows a series circuit.

2.0Q
ﬁ  —
L

Fig. 11.1
A voltmeter measures the potential difference (p.d.) across the 2.0Q resistor.
(@) The variable resistor is adjusted so that the voltmeter reads 1.0V.

(i) Calculate the current in the 2.0Q resistor.

CUITENT = i A [2]
(ii) The p.d. across the battery terminals is 5.0V.
The voltmeter reads 1.0V.

Calculate the p.d. across the variable resistor.

P.A. = V [1]
(b) The resistance of the variable resistor is increased.
State what happens, if anything, to
(i) the currentin the variable resistor, .........ccccuiiiiiiiiiiiiiieee e 1]

(ii) the p.d. across the 2.0 Q2 reSiStOr. ........uiiiiiiiiiiiee e 1]

© UCLES 2012 5129/22/0/N/12
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12 Fig. 12.1 shows the apparatus used to pass steam over heated zinc.

, colourless gas
mineral wool

soaked with water zinc
ok C
\ x_f/\\ V
o
T o

O
HEAT
/ /

Js s\

Fig. 12.1
The products of the reaction are zinc oxide and a colourless gas.
(a) Complete the equation for the reaction.
Zn + H,0 = Zn0O + ......... [1]

(b) Explain how the equation in (a) shows that zinc is oxidised and steam is reduced during
the reaction.

(¢) Zinc is used to prevent iron from rusting.

(i) State the name of each of the two substances in air which cause iron to rust.

For
Examiner’s
Use

© UCLES 2012 5129/22/0/N/12 [Turn over



16

13 Five similar fields are used for growing maize. They are treated with different quantities of
nitrogen-containing fertiliser.

The quantities of fertiliser added and the crop yields are shown in Fig. 13.1.

10000

8000

6000

crop yield
/kg per hectare

4000

20007

50 100 150 200

nitrogen-containing fertiliser added
/kg per hectare

Fig. 13.1
(a) Explain how nitrogen-containing ions are able to pass from soil into a plant.

(b) (i) Using Fig. 13.1, state the crop yield when no nitrogen-containing fertiliser is added.

.......................... kg per hectare [1]

© UCLES 2012 5129/22/0/N/12
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(i) Calculate the increase in crop yield when 100 kg per hectare of nitrogen-containing For

fertiliser is used, rather than 50kg per hectare. Examiner's
Use

Show your working.

.......................... kg per hectare [2]

(iii) Explain why the addition of nitrogen-containing fertiliser produces an increase in
the yield of maize.

(iv) Use Fig. 13.1 to suggest the crop yield when 250kg per hectare of nitrogen-
containing fertiliser is used.

.......................... kg per hectare [1]

(c) Explain why most forms of life are dependent on plants carrying out photosynthesis.

© UCLES 2012 5129/22/0/N/12 [Turn over
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14 The first member of the alkene homologous series is ethene.
Ethene is an unsaturated hydrocarbon.

(a) State the general formula of the alkenes.

..................................................................................................................................... [1]
(b) Ethene reacts with hydrogen to form ethane.
(i) State the type of reaction that takes place when ethene reacts with hydrogen.
............................................................................................................................. [1]
(ii) State, in terms of bonds, how the structure of ethene differs from ethane.
............................................................................................................................. [1]
(c) Ethene undergoes polymerisation to form poly(ethene).
Draw the structure of poly(ethene).
[2]
15 (a) Whatis coronary heart disease?
..................................................................................................................................... [1]
(b) State two causes of coronary heart disease.
L PSP S U PP
2 ettt eeeeeeeeeeeeieeeeeeeseeeeesessteeeeeassseteeeaasteeeeeasttteeeaa—eteeeaanteeeeaansteeeeaanaeeeeaanreeeeannrnees
(2]
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16 Fig. 16.1 shows a vernier scale and a micrometer scale.

vernier scale

For
Examiner’s
Use

0 10
N T T T N T N N
‘ b ‘ b ‘ b
0 10
mm
Y, i
0 5 — micrometer scale
I I [ 1 1 1
N N R DO B I BN
mm —
Fig. 16.1
(@) The reading on the vernier scale is ........cccccceeeeiiiiiiiiieee mm. [1]
(b) The reading on the micrometer scale is ...........cccoveeeeeeiiiiiiiiiiiieeee s mm [1]
© UCLES 2012 5129/22/0/N/12 [Turn over
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17 A bar is placed on a pivot and blocks of mass m, and m, are placed on the bar, as shown in For

Fig. 17.1. Examiner's
Use
block, block,
mass m, : d, : d, | mass m,
| ' ' ' |
AN
Fig. 17.1

The bar is horizontal.
The distances d, and d, of the blocks from the pivot are shown in Fig. 17.1.

The masses and their distances from the pivot may be changed so that the bar stays
horizontal, tips clockwise or tips anticlockwise.

Fig. 17.2 shows the bar tipping anticlockwise.

bar tipping
anticlockwise

Fig. 17.2

© UCLES 2012 5129/22/0/N/12
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Different masses m, and m, and distances d, and d, are shown in Table 17.1.

For
Examiner’s

Complete Table 17.1 by stating whether the bar is horizontal, tips clockwise or tips Use
anticlockwise. The first line has been completed for you.

© UCLES 2012

Table 17.1
horizontal, tips clockwise, tips
m/g d;/cm m,/9 dy/em anticlockwise.
20 15 20 15 horizontal
20 15 20 20
30 15 20 15
10 15 5 15
30 10 25 12
5129/22/0/N/12
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18 (a)

(b)

22
Phosphine contains phosphorus and hydrogen and has the formula PH,.
Phosphorus is in Group V of the Periodic Table.

Complete Fig. 18.1 to show the arrangement of the outer-shell electrons in a molecule
of phosphine.

O
(2]

Fig. 18.1
Complete the following sentences.
The type of bonding present in phoSphiNg is .........oooiiiiiiiiiiiiiiieeeeee .
Compounds with this type of bonding have ... melting
points and are formed When @ ...........ccccciiis combines with a
..................................................... [3]

© UCLES 2012 5129/22/0/N/12
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19 Fig. 19.1 shows a pin in front of a plane mirror.

A ray of light is incident on the mirror as shown.

mirror
pin

Fig. 19.1
On Fig. 19.1,
(a) draw the normal at the point where the ray is incident on the mirror,
(b) draw the reflected ray,

(c) mark the position of the image of the pin with an X.

20 The following is a list of gases.
acetylene ammonia carbon dioxide carbon monoxide
ethane nitrogen oxygen sulfur dioxide
Use the list to complete the following sentences.
Each gas may be used once, more than once or not at all.
(@) The gas produced by complete combustion of hydrocarbon
fUBIS IS oo :
(b) The gases used in welding are ..........cccceviiieeei e and

(c) The gas that makes up most of the air is .......ccccoeviiiiii e .

(d) The gas that turns Universal Indicator red is ..........cccvveeeeeeiiiiiiiiiiieeeee e .

[1]
[1]
[1]

(1]

[1]
(1]
(1]

For
Examiner’s
Use
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