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1 Some information about a food chain is listed.

Caterpillars are herbivores.
Blackbirds eat caterpillars.

Hawks are carnivores.

Cabbages carry out photosynthesis.

(a) Complete the food chain in Fig. 1.1, using the information in the sentences.

Do not draw pictures of the organisms.

caterpillars

(b) The hawk in this food chain dies.

Fig. 1.1

(3]

State the name of the type of organism that obtains its energy from the body of the dead

hawk.
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2 Aball rests on a track, as shown in Fig. 2.1.

ball track

Fig. 2.1
The track is tilted and the ball accelerates as it rolls down the track.

(a) State what is meant by acceleration.

(b) Fig. 2.2 shows how the speed of the ball varies as it rolls down the track.

9.0
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Fig. 2.2

(i) On Fig. 2.2, draw the curved line of best fit.
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(i) Use Fig. 2.2 to complete Table 2.1. [1]
Table 2.1
time/s 0.5 1.0 1.5 2.0 25
%‘% 3.0 5.0 68 | 8.2
(iii) Describe how the acceleration of the ball changes as it rolls down the track.
..................................................................................................................................... [1]
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3 Nitrogen dioxide and carbon monoxide are produced in car engines. They cause pollution of the
atmosphere.

When universal indicator is added to an aqueous solution of nitrogen dioxide, the indicator turns
red.

(@) (i) Suggestthe pH of the nitrogen dioxide SOIULION. ...........eeiiiieiiiiiiie e [1]

(ii) State one effect that nitrogen dioxide has on the environment.

(b) Nitrogen dioxide and carbon monoxide are removed from the exhaust gases of modern
cars using a catalytic converter. This changes nitrogen dioxide and carbon monoxide into
nitrogen and carbon dioxide.

The equation for the reaction is
2NO, + 4CO =—» N, + 4CO,.
[A:O,16; N, 14;C, 12]

The relative molecular mass of nitrogen dioxide is 46.

(i) Calculate the relative molecular mass of carbon monoxide.

..................................................................................................................................... [1]
(ii) Complete the following sentences.
929 of nitrogen dioxide reacts with ................... g of carbon monoxide and
produces ................. g of nitrogen.
0.464 of nitrogen dioxide reacts with ................... g of carbon monoxide.
[3]
[Total: 6]
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4 Use words or phrases from the list to complete the sentences about hormones.
Each word or phrase may be used once, more than once, or not at all.
gland kidney liver main
muscle plasma red blood cells target

A hormone is a chemical produced by @ ..........cccvvveeiiiiiiiiiiiiiiieeeee .

It is transported around the body by the ..., )

The part of the body responding to the hormone is called the ..., organ.

Hormones are destroyed by the ... .

© UCLES 2019 5129/21/M/J/19 [Turn over
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5 Astudent invents a machine to measure the force of the wind.

A large piece of light-weight material is used as a wind-catcher and is attached to the top of a
mast.

A newton-meter is used to measure the turning force and is attached to the bottom of the mast.

The mast is free to rotate about a pivot as shown in Fig. 5.1.

_ wind-catcher

wind direction
R
50m [ mast
pivot
- — o]
0.25m newton-meter
R

Fig. 5.1 (not to scale)

(@) The newton-meter is attached 0.25m from the pivot.
On a windy day the reading on the newton-meter is 52.0N when the mast is vertical.
(i) Calculate the moment of the force applied by the newton-meter about the pivot.

State the unit.

MOMENt = ..o unit .............. [2]
(ii) The wind-catcher is attached 5.0m from the pivot.

Calculate the force from the wind when the mast is vertical.

(b) The newton-meter contains a spring which deforms with elastic deformation.

Describe what happens to the spring in the newton-meter as the force acting on it increases
from ON and then decreases back to ON.

[Total: 5]
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6 Equal volumes of dilute nitric acid are placed into three separate test-tubes. Small pieces of three
metals A, B and C are placed in the test-tubes.

The results are shown in Fig. 6.1.

as bubbles o °
9 \\oooo
oo 00
\Q/ N &/
A B C
Fig. 6.1

(a) State the test and the result of the test that shows hydrogen is produced when a metal reacts
with dilute nitric acid.

LS5

LTSIV | PP OO URUPPIPPPN

............................................................................................................................................. [2]
(b) Determine the order of reactivity of the metals A, B and C.

most reactive ...l

least reactive ...l [2]

(c) Nitric acid reacts with copper(Il) carbonate to produce copper(Il) nitrate, water and
carbon dioxide.

(i) Complete and balance the equation for the reaction.
CuCO; + ......... HNO, =——® Cu(NO,), + H,O + ... [1]

(ii) State the names of two other substances that react with dilute nitric acid to produce
copper(II) nitrate.

(2]

[Total: 7]
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7 Fig. 7.1 shows how the breathing rates of two students A and B change during and after exercise.
Both students are the same age, sex and body mass.
They are both resting before the exercise.

They both do the same vigorous exercise for one minute.

50
Key
— — student A
1~ student B
40 ~
7 ~\X\
/ BREN
30 / e
breathing rate/ EEEN/ /NN —————5\;—————————————————A A
breaths per min iy 4 N
/| N
NP 4 \
20 II NG X“\
/ N, N
T Tl X
10
0
0 1 2 3 4 5
-
exercise . .
time/min
Fig. 7.1

(@) (i) Use theinformation in Fig. 7.1 to calculate the increase in breathing rate for student A as
a result of the one minute of exercise.

................................ breaths per min [1]

© UCLES 2019 5129/21/M/J/I19
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(b) (i) Describe two differences shown in the graph in Fig. 7.1 between the changes to the
breathing rates of student A and student B.

L PSRN
2
(2]
(ii) Suggest a reason why the breathing rates of student A and student B are different.
..................................................................................................................................... [1]
(c) Suggest one body function other than breathing rate which increases during exercise.
............................................................................................................................................. [1]

[Total: 7]
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8 Astudent compares the thermal properties of materials A, B and C.

The apparatus he uses is shown in Fig. 8.1.

ice cubes heater timer

T @gg/g/

material A material B material C

Fig. 8.1

(a) Describe an experiment using the apparatus in Fig. 8.1, that shows material C is the best
thermal conductor.

(b) The student performs another experiment using different thicknesses of material A.

The results of this experiment show that the thickness of the material is inversely proportional
to the rate at which thermal energy transfers through it.

On Fig. 8.2 label the y-axis and draw a line graph to show this inversely proportional
relationship.

>
thickness
of material A

Fig. 8.2
(2]

[Total: 5]
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9 Some information about three different atoms X, Y and Z is shown in Table 9.1.

Table 9.1
atom number of protons number of neutrons number of electrons
X 8 8 8
Y 8 9 8
y4 8 10 8

(@) These atoms are isotopes of the same element.

Explain how the data in the table shows this.

(b) Complete Fig. 9.1 to show the electronic structure of atom Y.

nucleus of atom Y

Fig. 9.1

(c) Use the Periodic Table to identify the element of atom Y.

© UCLES 2019
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[Total: 4]
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10 (a) The boxes on the left in Fig. 10.1 contain the names of plant structures.

The boxes on the right contain descriptions of the functions of these structures in
photosynthesis.

Draw one straight line to link each structure to its function.

plant structure function in photosynthesis
chloroplast absorbs water
root hair cell gaseous exchange
stomata transports water to leaf cells
xylem traps light energy
Fig. 10.1
[4]
(b) Animal life depends on plants carrying out photosynthesis.
State two reasons why.
2 PP
2 et eeee e eeeeeeeeeeeeaieeeeeeeeeeeeaaaatteteeeeeeeaaanteteeteeeeeaaaanaeeeeeeeeeeeaaannteeeeeeeeeeaaannereeeeeeeeaaans
[2]

[Total: 6]
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11 Pentane is a member of a homologous series.

(a) Explain what is meant by the term homologous series.

(b) When pentane is heated in the presence of a catalyst, the pentane breaks down to form
ethene C,H, and one other product.

(i) Complete the equation for the breakdown of pentane.

C,H,, = C,H, + ... [1]
(i) State the name of this process.
..................................................................................................................................... [1]
(c) State the test and the result of the test that shows ethene is an unsaturated hydrocarbon.
15T PPN
=] U ]| PP PRRPPP PPN

[Total: 6]
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12 The apparatus shown in Fig. 12.1 is used to find the speed of sound.

electronic timer

microphone 1 00:00 ) microphone 2

metal
block

metre rule

Fig. 12.1
Two microphones are connected to an electronic timer.
The metal block is hit with a hammer to produce a short ‘pulse’ of sound.
Microphone 1 detects the pulse of sound and starts the electronic timer.
Microphone 2 then detects the pulse of sound and stops the timer.
The microphones are 1.0m apart.
Sound travels at a speed of 340m/s.

(a) Calculate the time taken for the sound to travel 1.0m.

distance

th tion: =
Use the equatio speed ime

(b) The pulse of sound produced by the hammer hitting the metal block contains waves with
different frequencies and wavelengths.

(i) One of these waves has a frequency of 485Hz.

Calculate the wavelength of this wave.

wavelength = ... m [1]

© UCLES 2019 5129/21/M/J/I19
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(i) All of the waves within this pulse of sound reach microphone 2 in the same amount of
time.

Explain why.

(c) In each microphone there is a coil of wire that is free to move, and a magnet.

Explain how the pulse of sound causes an e.m.f. to be induced in these coils of wire.

[Total: 5]
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13 Fig. 13.1 shows the human alimentary canal and associated organs.

////////<;;’/;\;\l Q
R

i

k

_

N '
N
—=
N

(a) Complete Table 13.1 using the letters from Fig. 13.1.
One has been done for you.

Table 13.1

name of structure letter

anus

colon

liver

oesophagus

pancreas U

[4]

© UCLES 2019 5129/21/M/J/I19



19
(b) Amylase is present in saliva.
The stomach contains an acid.

Describe and explain the effect of stomach acid on the action of amylase.

[Total: 6]
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14 A student makes a circuit containing two identical lamps and three ammeters, as shown in
Fig. 14.1.

ammeter 1 A> CA ammeter3

ammeter2
R—E—

Fig. 14.1

(@) The ammeters measure the current in the circuit.

Explain what is meant by current.

(b) Table 14.1 shows four different sets of ammeter readings.

Put one tick in the last column to indicate which set of readings is correct for the circuit shown
in Fig. 14.1.

Table 14.1
ammeter 1/A ammeter2/A ammeter3/A correct readings
0.4 0.4 0.8
0.4 0.6 0.8
0.8 0.6 0.4
0.8 0.8 0.8
(1]
(c) The student uses a scientific instrument to measure potential difference.
(i) State the name of the instrument.
..................................................................................................................................... [1]

© UCLES 2019 5129/21/M/J/I19
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(ii) The student uses this instrument to measure the potential difference across one of the
lamps.

The instrument has a digital display and the reading on it is shown in Fig. 14.2.

Fig. 14.2

Determine the potential difference of the battery. State the unit.

potential difference = .....................l unit ............... [2]

[Total: 6]
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15 Fig. 15.1 shows the chromatogram obtained from four different mixtures of dyes, using water as
the solvent.

’ [ solvent front
0

0 0

0
¢ 0 0

base line
/
P Q g S
Fig. 15.1

(a) Explain why the base line is drawn using a pencil rather than an ink pen.

............................................................................................................................................. [1]
(b) Identify the mixture that contains a dye that is insoluble in water and give a reason for your

choice.

MIXTUIe ..o

=Y 1o o RS SP R

............................................................................................................................................. [2]
(c) (i) State the number of mixtures that contain two different dyes.

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

(ii) Use Fig. 15.1 to determine the total number of different dyes that are present in all four
mixtures.

[Total: 5]
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16 Iron is extracted from its ore by reduction with carbon in a blast furnace.
(@) (i) NamMe an Ore OF IFON. ...eeiiiiii e e e e e e e e e e e e e s nnnnneeeeaaeeas [1]

(ii) State what is meant by reduction.

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

(b) Iron rusts when it is exposed to air.

Name the substances present in air that cause iron to rust.

.................................................................. and ..o [2]
(c) Ironis prevented from rusting by coating it with a metal.

State the name of this process and name the metal used.

PIOCESS ..eeeeiutteeeeietteeeeeaasseeeeeaseeeeeasseeeeaasseeeeeassaeeeaaassaeeeasseeeeeansseeaeaansaeeeeansneeeeannseeeeeannneeeeannns

METAL oo, [2]

[Total: 6]
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17 A student investigates the germination of pea seeds.

The apparatus used is shown in Fig. 17.1.

pea seed

dish cotton wool

Three dishes, X, Y and Z are used.

Each dish contains five pea seeds.

All the dishes are placed in the light.

The other conditions vary as shown in Table 17.1.

The results of the investigation are shown in Table 17.1.

Table 17.1
conditions and dish
results X Y Z
cotton wool damp dry damp
temperature/°C 20 20 5
results after all germinate none germinate none germinate
three days 9 9 9

(@) (i) Explain why the seeds in dishes Y and Z do not germinate.

(o] o T PSPPI PUPPRP

(0 1] o 172 PR

..................................................................................................................................... [2]
(ii) The student uses five pea seeds in each dish.

Suggest why using 30 seeds in each dish is preferable.

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

© UCLES 2019 5129/21/M/J/I19
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(b) In another investigation, five pea seeds are put on damp cotton wool and left at 20°C in a
dark room for three days.

Predict and explain the results.
1Yo [ o111} o SRS

EXPIANATION .o e e e e e e e e e e e e a e e e e e e e e aaa

[Total: 5]

18 Use words or numbers from the list to complete the sentences about electromagnetic waves.

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

3x108 3 x 106 gamma longitudinal radio transverse
All electromagnetiCc Waves are ...........ooooccveeeeeeeeeniiiiiiieeeee e .
The electromagnetic wave with the longest wavelength is ..........cccccviiiii, .
They travel through a vacuum at a speed oOf .........ccoooiiiiiiii e m/s

(2]

© UCLES 2019 5129/21/M/J/19 [Turn over



26
19 An experiment to investigate magnetism is shown in Fig. 19.1.
A first magnet is placed on an electronic balance and the reading is zeroed.

A second magnet is moved close to it, as shown.

second magnet

first magnet
distance between magnets

electronic balance

Fig. 19.1
The reading on the balance is displayed in newtons (N).

Table 19.1 shows how the reading on the balance changes as the second magnet moves closer.

Table 19.1
distance between magnets/mm 20 15 10 5.0
electronic balance reading/N 1.0 1.6 28 | .

(a) Complete Table 19.1 to suggest the reading on the balance when the distance between the
magnets is 5.0mm. [1]

(b) Explain why the reading on the balance increases.

(c) The average force applied to move the second magnet 5.0 x 10~3m closer to the first magnet
is 2.2N.

Calculate the work done by this force.

o] Qe (o] 1= T J [2]

[Total: 5]
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