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2

Fig. 1.1 shows a section through the human thorax.
Fig. 1.1
(a) On the diagram, use label lines to label each of the following structures:
the trachea
the heart
a bronchiole [3]
(b) List the structures through which blood passes as it flows from the heart to the lungs
and back to the heart again.
Choose from these words:
aorta artery capillaries left atrium left ventricle
pulmonary artery pulmonary vein right atrium  right ventricle vena cava
The first structure has been done for you.
1 right ventricle
2 -------------------------------------------------------------------
3 -------------------------------------------------------------------
4 -------------------------------------------------------------------
S st [4]
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(c) Describe how the blood transports oxygen.

For
Examiner's
Use
.......................................................................................................................................... [2]
(d) Describe how oxygen is supplied to a developing fetus in its mother’s uterus.
.......................................................................................................................................... [31
© UCLES 2010 0654/23/0/N/10 [Turn over

WWW XTREMEPHPERS. NET



2

4

In electrochemical cells (batteries), electrical energy is obtained from chemical reactions.
(@) Fig. 2.1 shows some uses of electrochemical cells.

watch torch (flashlight)

T

Fig. 2.1

(i) Electrochemical cells like those in Fig. 2.1 have to be replaced when they have
stopped working.

Explain briefly what has happened inside the cells to cause them to stop working.

(ii) State one reason why different cells are used in the watch and the torch
(flashlight).

© UCLES 2010 0654/23/0/N/10
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(b) Some types of digital clocks use electrical energy which is obtained from an For
electrochemical cell. These cells can be made by placing metal electrodes into a | Examiner's
potato. Use

Fig. 2.2 shows a simplified diagram of such a clock.

08:00
electrode

potato digital clock

Fig. 2.2

(i) Suggest why a potato can be used as part of an electrochemical cell.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(ii) State how the voltage supplied by the cell can be changed.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
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(c) Some modern cars, known as hybrids, have two engines.

For
Examiner's
In one of these engines, hydrocarbon fuel is burnt to provide the energy required to Use
move the car. In the other, electrical energy is provided by a powerful electrochemical
cell.

At lower speeds, the electric engine drives the car and the other engine is switched off.

(i) Name a liquid hydrocarbon which is used as car fuel.

.................................................................. [1]
(ii) Name the process which is used to separate car fuel from petroleum.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(iii) Nar’r_1e two compounds which are produced when hydrocarbon fuel is burnt in a car
engine.
1 ................................................................
2 (2]

(iv) Suggest why air pollution in towns and cities might be reduced if hybrid cars
replaced ordinary cars.

© UCLES 2010 0654/23/0/N/10
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7
3 (a) A student wrote down some properties of alpha, beta and gamma radiations.
Draw a line from each property to the correct radiation.

property radiation

has no charge

has no mass alpha

passes through paper but stopped
by a few millimetres of aluminium

beta

passes through several
centimetres of lead

contains positively

charged particles gamma

stopped by paper

For
Examiner's
Use

(3]
(b) Alpha, beta and gamma radiations are known as ionising radiations.
(i) Explain the meaning of the term jonising radiation.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(ii) Explain why alpha radiation is more effective at ionising than beta radiation.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(iii) State two effects of ionising radiation on the human body.
1 .................................................................................................................................
2 ettt aSaest SRR AR AAAA S SEERRRRREAAASSSEERRRRREAAeeeeeEEE R R [2]
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8
4 Nitrogen compounds in soil are taken up by growing crops.

Fig.4.1 shows two ways in which nitrogen compounds may be added to soil used for
growing crops.

nitrogen molecules
in the air

. fertiliser
nitrogen

fixation

\ T/

nitrogen compounds
in the soil

Fig. 4.1

(@) (i) State the meaning of the term nitrogen fixation.

(ii) Outline one way in which nitrogen fixation occurs.

(iii) Explain why nitrogen molecules taken directly from the air cannot be used by most
growing crops.

© UCLES 2010 0654/23/0/N/10
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(b) Table 4.1 shows how much of three elements, nitrogen, phosphorus and potassium,

9

For
was removed from the soil by different crops. In this table, the elements are shown by | Examiner's
their chemical symbols. Use

Table 4.1
mass removed in kg/hectare
crop
N P K
oats 72 13 18
sugar beet 86 14 302
wheat 115 22 26
(i) State the crop in Table 4.1 which took up the highest mass of potassium per
hectare.
.................................................................. [1]
(ii) The sugar beet was planted in a field of 2.5 hectares.
Calculate the combined mass of nitrogen and phosphorus taken up by the crop of
sugar beet.
Show your working.
............................................................. kg [1]
© UCLES 2010 0654/23/0/N/10 [Turn over
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(c) The nitrogen in NPK fertiliser exists in the form of compounds such as the salts For
ammonium nitrate, NH4;NO3, and diammonium phosphate, (NH4);HPO,. Examiner's
Use
Ammonium nitrate is made by reacting ammonia with nitric acid.
(i) Name the type of chemical reaction which occurs between ammonia and nitric
acid.
.................................................................. [1]
(ii) State the total number of atoms which are shown combined in the formula of
diammonium phosphate.
.................................................................. [1]
(iii) Describe a chemical test to show whether a solution contains ammonium ions.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (3]
(d) Starch molecules are polymers of glucose.
(i) Draw a small section of a molecule of starch, using the symbol
—@— to represent a glucose molecule.
(1]
(ii) Name the elements that are combined in glucose.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
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(a) A student investigated the relationship between the potential difference across a lamp For
and the current in the lamp. Examiner's
Use
(i) List the apparatus she would need to carry out this investigation.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2]
Fig. 5.1 shows a graph of the results of this investigation.
1.2
current/A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,74;,,,,,,,,,,,
1.0 =
0.8 4
/|
4
/
/
0.6
/
/
0.4

/

/

I

0.2 1
|
|
|
O 4
0 1 2 3 4 5 6
potential difference/V
Fig. 5.1
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(ii) Calculate the resistance of the lamp when the current was 0.6 A. For
Examiner's
State the formula that you use and show your working. Use
formula used
working
.............................. ohms  [2]
(b) (i) The generator at a power station supplies a current of 50 A at a voltage of
25000V.
Use the formula
power = voltage x current
to calculate the power output of the generator.
Show your working.
.............................. Wl
(ii) Electrical energy is transmitted along cables at a very high voltage of 400000 V.
Explain how this reduces the cost of supplying the electricity. Use the ideas of
energy loss and current in your answer.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (3]
(iii) State two properties of aluminium which make it suitable for overhead power
cables.
1 ..................................................................................................................................
2 etuuereereeeeeeeeeE e SR auus e R R AR R R AR R R AR R R [2]
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6 Fig. 6.1 shows two plant cells. One has been placed in a blue dye and the other in a red

dye.
| part
' stained O
blue
cell in blue dye cell in red dye

Fig. 6.1

(@) (i) Name the part of the cell that has been stained by each dye.

the blue dye

the red dye

(ii) Which dye(s) has passed through a cell membrane? Tick the correct box.

neither blue or red

both blue and red

blue only

red only

part
stained
red

(iii) Which dye(s) would stain part of an animal cell? Tick the correct box.

neither blue or red

both blue and red

blue only

red only

© UCLES 2010 0654/23/0/N/10
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(b) (i) Cells from the palisade layer of a leaf contain structures not shown in Fig. 6.1.

F
Exam%er’s

These structures contain a green pigment that absorbs energy from sunlight. This Use
energy is used to help the plant to make its own food.
On the cell in blue dye in Fig. 6.1, draw and name one of these structures. [2]

(ii) Describe how a plant makes its own food.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (3]

(iii) Explain how the process you have described in (ii) benefits animals.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (3]

© UCLES 2010 0654/23/0/N/10 [Turn over
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16
7 An athlete is running in a sprint race.

(@) Fig. 7.1 shows the athlete’s speed during the race.

12 | |
speed 10 B C
m/s / \o
/ N
8
/ N
/| AN
/ N
6
4 N
/ AN
/ N
4
§ N
/ \\
2
/ \\
0 +—Af NDH
0 2 4 6 8 10 12 14 16 18 20 22 24
time/s
Fig. 7.1
(i) Describe the athlete’s motion between B and C.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) Describe the athlete’s motion between C and D.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(b) Complete the sentence by choosing suitable words.
As the athlete runs, the energy in the food he has eaten
changesto energy and heat energy. [2]

(c) At the end of the race, evaporation helps to cool the athlete.

(i) Use the idea of particles to explain how evaporation helps the athlete to cool down.

© UCLES 2010 0654/23/0/N/10
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(ii) At the end of a long race, an athlete may be wrapped in a shiny foil blanket to

For
prevent him cooling down too quickly. Examiner's
Use
Explain how the shiny foil blanket helps reduce energy losses. Use ideas about
conduction, convection and radiation in your answer.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (3]
© UCLES 2010 0654/23/0/N/10 [Turn over
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8 (a) The disease cystic fibrosis is caused by a recessive allele, f, of a gene. The symbol for
the normal, dominant allele is F.

(i) State the genotype of a person with cystic fibrosis.

.................................................................. [1]

(ii) State the phenotype of a person who is heterozygous for cystic fibrosis.
.................................................................. [1]
(iii) Explain why a person who has the alleles FF cannot have a child with cystic

fibrosis.

You can use a genetic diagram as part of your answer if it helps your explanation.

(b) A person with cystic fibrosis often has a blockage of the duct that leads from the
pancreas into the alimentary canal.

This duct usually carries pancreatic juice, which contains the enzymes amylase,
protease and lipase.

(i) Describe the function of amylase.

(ii) Explain why a person with a blocked pancreatic duct will not be able to absorb as
many nutrients from their food as a person with a normal pancreatic duct.

© UCLES 2010 0654/23/0/N/10
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9 Fig. 9.1 shows the driving force and frictional force acting on a car of mass 1200 kg

For
travelling at a constant speed of 18 m/s. Examiner's
Use
driving force frictional force
1000N 1000N
Fig. 9.1
(@) (i) Calculate the distance travelled in one minute.
................................ m ]
(ii) Calculate the work done by the driving force in one minute.
State the formula that you use and show your working.
formula used
working
................................ g2
(b) Explain, in terms of forces, why the car is travelling at a constant speed.
.......................................................................................................................................... (1]
© UCLES 2010 0654/23/0/N/10 [Turn over
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(c) Fig. 9.2 shows a car on a hydraulic lift in a garage. The total weight being lifted is
18000 N. The lift uses four large pistons. Each large piston has an area of 0.03m?. The
smaller piston X has an area of 0.01 m?.

hydraulic fluid
piston area of
each large piston
0.03m?

piston X area
0.01 m?

Fig. 9.2
(i) Calculate the total area of the four large pistons.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, m? 1]
(ii) Use the formula
pressure = force / area

to calculate the pressure in the hydraulic fluid used in the lift.

Show your working.

........................... N/m® 1]
(iii) This pressure is caused by piston X.
Calculate the minimum force which piston X must exert to lift the car.

Show your working.

N 2]

© UCLES 2010 0654/23/0/N/10
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chemical symbols of the elements.

Table 10.1
element | melting point | boiling point | conduction of number of _outer
o b . . electrons in an
code letter /1°C /1°C electricity
atom

P -89 -186 insulator 8

Q 650 1090 conductor 2

R -7 58 insulator 7

S 181 1342 conductor 1

T -220 -188 insulator 7

Answer the following questions, using only the elements shown in the table.

10 Table 10.1 shows some properties of five elements, P to T. The code letters are not the

(@) (i) State and explain which elements are from the same group of the Periodic Table.

elements

explanation

(ii) State and explain which elements are metals.

elements

explanation

(iii) State and explain which elements are gases at a room temperature of 20°C.
elements

explanation

© UCLES 2010 0654/23/0/N/10
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(b) Fig. 10.1 shows atoms of the two elements R and S. Only the outer electron shells are
shown.

Fig. 10.1

When element R reacts with element S the atoms of both elements change and
become ions.

(i) Describe, in terms of electrons, how an atom of element S would change into an
ion.

(ii) Predict and explain whether the compound formed between elements S and R is
likely to be a solid, liquid or gas at room temperature.

Explain your answer.

state

(c) The element bromine is produced when compounds dissolved in seawater react with
chlorine.

The word equation for a typical reaction producing bromine is shown below.
chlorine + sodium bromide —— sodium chloride + bromine

(i) State the colour change which would show that bromine is produced in this
reaction.

© UCLES 2010 0654/23/0/N/10
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