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1 (a) Fig. 1.1 shows some of the elements in Group 1 of the Periodic Table.

Li

Na

K

Fig. 1.1

(i) Name the alkali that is produced when potassium reacts with water.

(ii) Describe how the rate of reaction between water and the metals in Fig. 1.1
changes as you go down the group.

(b) Fig. 1.2 shows some of the elements in Group 7 of the Periodic Table.

Cl

Br

Fig. 1.2

(i) Describe how the melting point of the elements in Fig. 1.2 changes as you go
down the group.

(ii) A solution of potassium bromide is colourless and a solution of chlorine is almost
colourless.

Describe and explain briefly what would be seen when these solutions are mixed.
What WOUId be Seen ------------------------------------------------------------------------------------------------------
OXPIANALON ||| eeeeees e eesseessss e sessseeess s sss s sss s sss s s s e saa e snes
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2 (a) An elephant of mass 5000kg exerts a constant force to push a tree trunk along at a
steady speed of 1.5m/s.

State the two quantities that would need to be measured to calculate the work done by
the elephant.

(b) The volume of the elephant is 5m?®. Its mass is 5000 kg.
Calculate the density of the elephant.
State the formula that you use and show your working.

formula

working

(c) An elephant can communicate with other elephants using infrasound. This is a very low
frequency vibration which it is usually impossible for a human to hear.

(i) Suggest a possible frequency for this vibration and explain why you chose your
answer.

freQUENCY . oo Hz
OXPIANALON || oo ees e seeseesssssssesesssessasseesesssss s sees e s senesemssees e
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3 Fig. 3.1 shows an animal cell, just before it divides.

cell membrane

cytoplasm

chromosome

Fig. 3.1

(a) Define the term chromosome.

(b) Some cattle have horns, but other cattle do not. This is determined by a gene. The
allele of the gene that produces horns, h, is recessive.

(i) Complete Table 3.1 to show the phenotypes of cattle with each of the possible
genotypes for this gene.

Table 3.1
genotype phenotype
HH no horns
Hh
hh

(1]
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(ii) A farmer has a bull with no horns. He wants to make sure that the bull does not
have the recessive allele, h, for horns.

He breeds the bull with a cow that has horns.

Complete the genetic diagram to show the possible offspring if the bull does have
the allele for horns.

parents bull with no horns cow with horns

genotype of parents Hh hh

gametes O and O O

gametes from cow

O

gametes Q
from bull Q
[3]

(iii) Explain how the results of the cross can help the farmer to decide whether the bull
has the allele h or not.

(iv) Cows usually give birth to one or two calves each time.

Explain why the farmer needs to cross the bull with the cow several times before
he can be sure whether the bull has the allele h or not.

For
Examiner's
Use
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Fig. 4.1 shows a microwave oven.

[

oo
o0

Fig. 4.1

(a) Microwaves cook food by transferring energy to the food.

Choose words from the list to complete the sentences below. You may use each word
once, more than once or not at all.

chemical conduction convection

potential radiation thermal

Microwaves are absorbed by the outer layers of food.
The microwave energy is transferred to water and fat molecules in these layers,

increasing the energy of these layers.

energy is mostly transferred to the centre of

solid food by . [2]
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(b) A student heated some water in a microwave oven for five minutes. Fig. 4.2 shows how
the temperature of the water changed.

100 e
//
temperature /
[oC 50
0
0 1 2 3 4 5
time/minutes
Fig. 4.2

The temperature of the water stops increasing after two minutes.

Explain what happened to the water molecules during the five minutes.

(c) The microwave oven is made of solids. The water is a liquid.

Complete Fig. 4.3 to show the arrangement of particles in a liquid. The diagram for a
solid has been done for you.

O

solid liquid
Fig. 4.3 [2]

For
Examiner's
Use

© UCLES 2013 0654/22/M/J/13 [Turn over



8

5 (a) Sodium is a reactive metal that forms compounds with non-metals.

(i)

(ii)

© UCLES 2013

Name the compounds which are formed when sodium reacts with
chlorine,

oxygen. (1]

Fig. 5.1 shows diagrams of a sodium atom and a chlorine atom.

Fig. 5.1

When sodium reacts with chlorine, the atoms shown in Fig. 5.1 first change into
electrically charged atoms known as ions.

Describe what happens when sodium and chlorine atoms change into ions.

Describe two differences between the properties of a typical ionic compound and a
typical covalent compound.

0654/22/M/J/13
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(b) Fig. 5.2 shows apparatus a student used to investigate the electrolysis of dilute sulfuric

For
Examiner's
Use

acid.
dilute sulfuric
acid
(i) On Fig. 5.2, label the anode. [1]
(ii) Name the gases P and Q.
P
Qe eeeensnees [2]
(iii) Choose one of the gases in (ii) and describe a test for this gas.
B8 e
deSCIPHON OF IBSE e eee e eee s eemseeseseseeeseeseemesesemseeeeeseseemans
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2]
© UCLES 2013 0654/22/M/J/13 [Turn over
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10

Fig. 6.1 shows a section through a blood capillary.

Fig. 6.1

(a) Describe how cell A transports oxygen.

.......................................................................................................................................... [2]
(b) Describe the function of cell B.
.......................................................................................................................................... [2]
(c) Outline the functions of a blood capillary.
[2]

© UCLES 2013 0654/22/M/J/13
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7 (a) Aresistor of 1200 is connected in series with another resistor of 2400 Q. For

Examiner's
Calculate the combined resistance of these two resistors. Use

State the formula that you use and show your working.

formula

working

(b) (i) The diagrams below show the circuit symbols for three components of an electric
torch (flashlight).

On the line below each diagram state the name of the component.

(ii) Using only these symbols draw a circuit diagram for a torch.

(1]

© UCLES 2013 0654/22/M/J/13 [Turn over
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(c) Complete the sentences to describe the energy transfers which take place when the For

torch (flashlight) is used. Examiner's
Use

Choose from the words below. You may use each word once, more than once or not at all.

chemical electrical kinetic light

nuclear potential sound thermal

energy is stored in the cells.

This is transferredinto ... 0 ... energy which passes to the lamp.
The useful energy output from the lampis __~ energy, but
much energy is wasted as energy. [2]

(d) A ray of light from the torch is reflected by a mirror. This is shown in Fig. 7.1.

7

I .
mirror
a: b
1
I
I
I
I
1
1
I
I
f |
normal
Fig. 7.1
Angle a has a value of 45°.
Name angle b and write down its value.
name ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
value ° [2]

© UCLES 2013 0654/22/M/J/13



13

8 (a) The ovary of a flower contains one or more ovules. The ovules contain female For
gametes. After fertilisation, an ovule becomes a seed containing an embryo plant. Examiner’s
Use

Fig. 8.1 shows a pea seed developing inside a pod.

pea seed

Fig.8.1

(i) Explain the meaning of each of the following terms.

(i) Parts A and B in Fig. 8.1 remain from the flower.

State the name of part A and function of part B of these parts in the flower.

name of part A

function of part B

(2]

© UCLES 2013 0654/22/M/J/13 [Turn over



(b) Four sets of pea seeds were placed in Petri dishes containing either damp soil or damp
filter paper. They were left in different conditions, shown in Table 8.1.

14

Table 8.1
set conditions
A damp soil cold dark
B damp filter paper warm light
C damp filter paper warm dark
D damp soil cold light

Predict which sets of seeds will germinate.

Explain your answer.

prediction

explanation

(c) A pea seed was planted in a pot. When the seed had grown into a young plant, the pot
was placed on its side, in a room where light was coming from all sides.

Fig. 8.2 shows the young pea plant three days after the pot had been placed on its

side.

(i) Name the response shown by the pea plant in Fig. 8.2.

© UCLES 2013

Fig. 8.2
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(i) Suggest how this response will help the plant to reproduce sexually. For

Examiner's
Use
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9 (a) (i) Explain why hydrogen and carbon are described as elements, but hydrocarbons
such as methane and ethane are described as compounds.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2]
(ii) Complete the diagram below to show one molecule of methane.
H—C
(2]
(iii) Name the material found in the Earth that is the main source of methane.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(b) Ethene is a colourless gas made of hydrocarbon molecules.
Fig. 9.2 shows diagrams of four hydrocarbon molecules, W, X, Y and Z.
W X Y Z
H
H— Cli— H
T oo T T
S R S S S AR 775
H H H ,L ||4 e C|_ ’ H H H H
|
Fig. 9.2
(i) State which diagram, W, X, Y or Z, represents one molecule of ethene.
[1]

© UCLES 2013 0654/22/M/J/13
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(ii) State and explain which of the diagrams, W, X, Y or Z, represent molecules that For
are unsaturated. Examiner’s
Use
diagrams .,
OXPIANALON || et eeeeceseeessessssss s ssssesss s sssa e e es s sss s s ess e sssa s saannnsaes
(2]

(c) When gaseous ethene is heated and pressurised, a white solid known as poly(ethene)
is produced.

(i) Describe briefly what occurs when ethene molecules react to form poly(ethene).
You may wish to draw a simple diagram of a poly(ethene) molecule, using the

symbol ® to represent ethene.

(ii) State the full name of the type of chemical reaction that occurs to form
poly(ethene).

© UCLES 2013 0654/22/M/J/13 [Turn over



18

10 (a) Draw a straight line from each radiation to its correct use.

radiation used for

killing cancer cells

vy (gamma) rays

night vision glasses

X-rays

photographing bones

(2]
(b) X-rays and y-rays are both examples of ionising radiation.
Explain what is meant by the term ionising radiation.
.......................................................................................................................................... [1]
(c) Some countries use nuclear fission in electricity power stations.
What is meant by the term nuclear fission?
(2]

© UCLES 2013 0654/22/M/J/13
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(d) The stages that take place in a nuclear power station generating electricity are shown

in Table 10.1 below.

Put the stages in the correct sequence by adding numbers 1, 3, 5 and 7 to the right

hand column.

Table 10.1

stage sequence
A chain reaction happens in the core.
A generator is turned.
A turbine turns. 6
Electrical energy is generated. 8
Steam is produced.
Thermal energy is produced. 2
Thermal energy is removed from core.
Water is heated. 4

(e) Which of these statements about the generation of electricity from nuclear fuel are

correct?

Tick (v) the two correct statements.

no carbon dioxide is produced

no dangerous waste is produced

no fossil fuels are used

no problems with the radioactive waste

no thermal energy is wasted

© UCLES 2013 0654/22/M/J/13

For
Examiner's
Use

(3]

[2]

[Turn over



20

(f) A teacher demonstrated how the count rate detected by a Geiger-Muller tube depends For

on the distance between the front of the tube and a radioactive a (alpha) source. ExaLrjniner’s
se

Fig. 10.1 shows how the equipment was set up.

(L O—

cable to Geiger-Mdller d = distance between radioactive
counter tube source and o source
Geiger-Mdller tube
Fig. 10.1

Fig. 10.2 shows a graph of the results of the experiment.

200 =
count rate
/counts per 100 -
minute
0
0
(i) State the range of the alpha particles. cm [1]

© UCLES 2013 0654/22/M/J/13
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(iii) Before carrying out the experiment the teacher discussed how to reduce her For
exposure to radiation. Examiner's
Use

Which idea below would not help reduce the radiation exposure of the teacher
during the experiment? Explain your answer.

idea1 Hold the source with long tongs and wear gloves.
idea 2 Place a lead shield between the source and the teacher.
idea 3 Wear a photographic badge that detects radiation.

idea because

© UCLES 2013 0654/22/M/J/13 [Turn over
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11 Fig. 11.1 shows a food chain. The arrows show how energy flows from one organism to
another, along the chain.

W —

grass sheep
Fig. 11.1
(@) Energy enters the food chain as sunlight. Plant leaves use this energy to make food.

(i) Name the substance in the leaves of a plant that absorbs this energy.

................................................................................................................................... [1]
(ii) Name the two raw materials that the plant uses to make food.
L 2. eeeereeeeeeeeeessmm e see s eessessamenens [2]
(iii) Name the gas released from plant leaves during this process.
................................................................................................................................... [1]
(b) A sheep is a herbivore.
Define the term herbivore.
.......................................................................................................................................... [2]
(c) Meat from the sheep contains protein.
Describe the importance of protein in the diet.
[2]

© UCLES 2013 0654/22/M/J/13
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(d) In the cells of the plant, sheep and man, useful energy is released from the food by For
respiration. Some of the energy is released as heat. Examiner’s
Use

Explain why the following changes occur when the man's body temperature rises too
high.

The arterioles near the surface of his skin dilate.

© UCLES 2013 0654/22/M/J/13 [Turn over
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12 (a) A student added a solution of the same dilute acid to each of the test-tubes P to T

shown in Fig. 12.1.

P Q R S

$ &

magnesium magnesium copper copper
carbonate carbonate oxide
Fig. 12.1

Complete Table 12.1 by matching the test-tubes, P, Q, R, S and T, with the

For
Examiner's
Use

—/

alkaline solution
containing litmus

observations which are made when the dilute acid reacts with the contents.

Some of the observations could apply to more than one of the test-tubes. You may use

each letter once, more than once or not at tall.

Table 12.1

observations

test-tube(s)

The mixture turns red when excess acid has been added.

A colourless gas is given off.

A blue solution is formed.

A colourless gas which pops when ignited is given off.

© UCLES 2013 0654/22/M/J/13
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(b) The student used the apparatus shown in Fig. 12.2 to investigate neutralisation
reactions involving three acids, A, B and C.

burette — |

containing
acid

tap to allow
acid to
runin

sodium hydroxide beaker

solution

Fig. 12.2

In each experiment, 25.0cm® of the same solution of sodium hydroxide were placed
into a beaker. The tap on the burette was opened and acid was added slowly.

The measurements made by the pH sensor were displayed on the computer screen.

Some of the measurements from the three experiments are shown in Table 12.2.

Table 12.2

. : volume required to produce a
acid source of acid . 3
neutral mixture/cm
A sample taken from an acidic lake 42.0
B sample taken from a car battery 15.0
C acid from a chemical laboratory 60.0

(i) Suggest a possible pH value of the alkali before any acid was added.

.................................................................. [1]
(ii) State, with a reason, which acid A, B or C, had the highest concentration.
aCid ...........................................
D S MY o eeeeeeeeeeeeeeteeaneeeaeseeameeseeaameameeasesaseeaseemesasesnsessesasesssesseeesesssesneasesnesaneeans
[1]

© UCLES 2013
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The student noticed that in all three experiments, the temperature of the mixture
increased as the acid was added.

Suggest why the temperature increased.

Complete the general word equation for the reaction which occurs between an acid
and an alkali.

acid

+ alkali —_— +

(v)

© UCLES 2013

(2]

Sample A was taken from an acidic lake. Much of the acidity of the acidic lake is
caused by sulfur dioxide gas dissolving and reacting with lake water.

State two possible sources of the sulfur dioxide, one natural and one the result of
human activity.

natural

0654/22/M/J/13
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