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1 (a) Fig. 1.1 is a diagram of a fetus inside the uterus.

Fig. 1.1

On Fig. 1.1, draw a label line and the letter C to identify the cervix. [1]
(b) The fetus requires energy and amino acids for growth.

(i) State the name of the process in cells that releases energy.
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(c) A pregnant female takes iron tablets to supplement her diet.

Explain why iron tablets may be needed during pregnancy.

(d) Table 1.1 shows the names and functions of some organs associated with the
alimentary canal of an adult human body.

Complete Table 1.1.

Table 1.1

organ function

uses teeth to break down food
.......................................... into smaller pieces

egestion

[3]

[Total: 9]
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2 (a) A student uses inert electrodes for the electrolysis of dilute aqueous sodium chloride and
concentrated aqueous sodium chloride solutions.

(i) State what is meant by inert.

(ii) Foreach solution, the products formed at the positive and negative electrodes are gases.
The student tests the gases.

Table 2.1 shows the observations.

Table 2.1
: gas formed at gas formed at
solution - .

positive electrode negative electrode

dilute aqueous relights ‘pops’
sodium chloride glowing splint with a lighted splint

concentrated aqueous bleaches ‘pops’
sodium chloride damp litmus paper with a lighted splint

Use the observations in Table 2.1 to identify the gases formed at the positive and
negative electrodes for each solution.

Complete Table 2.2 with the names of these gases.

Table 2.2
: name of gas formed at name of gas formed at
solution . .
positive electrode negative electrode

dilute aqueous
sodium chloride

concentrated aqueous
sodium chloride

[3]

(iii) State the names of the positive and negative electrodes.
[0Z0 S LAV =] =Y o3 1 o o = SR
Negative electrode ...
[1]
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(b) Molten sodium chloride is electrolysed using inert electrodes.

Describe how sodium is formed from sodium ions during this electrolysis.

............................................................................................................................................. [3]
(c) During the electrolysis of molten sodium chloride, sodium is formed.

During the electrolysis of aqueous sodium chloride, sodium is not formed.

Explain this difference.

............................................................................................................................................. [2]

[Total: 10]
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3  Two beach balls are floating in the sea.
Fig. 3.1 shows waves moving across the sea underneath the beach balls.

direction of movement of the waves

-

Fig. 3.1

(@) (i) State the number of wavelengths between the two beach balls.

(ii) On Fig. 3.1, draw a double-headed arrow (<« or {) to show the amplitude of a wave. [1]
(b) Six waves pass under one beach ball in 40 seconds.
(i) Calculate the frequency of the waves.

State the unit of your answer.

frequency = .......cccceeeee (U101 ) [3]
(ii) The wavelength of the waves is 18 m.

Use your answer to (b)(i) to calculate the speed of the waves across the sea.
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(c) Asound wave takes 0.22s to travel 72m in air.
the time taken for the same sound wave to travel 72m in water.
Give a reason for your answer.

0.055s 0.22s 0.88s

[Total: 8]
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4 (a) Fig.4.1is adiagram of the gas exchange system in a human.

Fig. 4.1

(i) Identify the part labelled P in Fig. 4.1.

..................................................................................................................................... [1]
(ii) On Fig. 4.1, draw a label line and the letter L to identify the larynx. [1]
(b) Expired air contains a different percentage of carbon dioxide to inspired air.
State and explain this difference.
Lo 1711 (=T o o7 = YRR
L= o] F= =1 1o ] o 1P
[2]
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(c) Fig. 4.2 shows cells that line the airways of a non-smoker and a smoker.

mucus
ciliated cell
cilia goblet cell
non-smoker smoker
Fig. 4.2

Explain how smoking tobacco affects the function of the cells shown in Fig. 4.2.

Use the information in Fig. 4.2 in your answer.

[Total: 7]
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5 The pH values of four aqueous salt solutions are listed in Table 5.1.

Table 5.1

aqueous salt solution pH

copper sulfate

magnesium sulfate

4
iron chloride 2
6
7

sodium chloride

(a) Describe how an aqueous salt solution can be tested to find its pH value.

............................................................................................................................................. [2]
(b) (i) Identify the most acidic aqueous salt solution listed in Table 5.1.
Explain your choice.
0] 11 1] o IR TP S PPPPPPRR
L=y o] F= TaT=1 1o o ISPt
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(c) A student reacts solid copper carbonate with dilute sulfuric acid in four different experiments.

The same mass of copper carbonate is used in each experiment.

Table 5.2 shows the conditions used.

Table 5.2
. size of pieces temperature of acid
experiment o

of copper carbonate /°C
1 large 20
2 large 40
3 small 20
4 small 40

State which experiment has the highest rate of reaction.

Explain your answer using ideas about colliding particles and activation energy.

experiment .........cccceeiiiiiiiiiiiinns

L2 (o] F=T =1 o] o [PPSR
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6 A meteorite is an object from space that travels through the Earth’s atmosphere and hits the
surface of the Earth.

(@) A meteorite in space is moving towards the Earth.
(i) Before it enters the Earth’s atmosphere, the speed of the meteorite is increasing.

Explain why the speed of the meteorite increases as it moves closer to the Earth.

..................................................................................................................................... [1]
(ii) The meteorite has a mass of 45000kg.
Calculate the kinetic energy of the meteorite when it has a speed of 1.7 x 10*m/s.
Kinetic energy = ..o J [2]

(b) The meteorite decelerates as it travels through the Earth’s atmosphere. The deceleration
increases as the meteorite gets closer to the surface of the Earth.

(i) Explain why the meteorite decelerates.
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(c) A scientist wants to identify the type of meteorite.

Fig. 6.1 shows a piece of the meteorite.

Fig. 6.1

(i) The scientist puts the piece of meteorite in a large measuring cylinder containing
2500 cm3 of water.

The water level on the measuring cylinder increases to 3480 cms3.

Calculate the volume of this piece of meteorite.

VOIUME = oo cm?® [1]

(ii) Table 6.1 shows the density ranges for three types of meteorite.

Table 6.1
type of density range
meteorite kg/m3
stony 2110 to 3550
stony-iron 4250 to 4760
iron 7000 to 8000

The piece of meteorite has a mass of 4.52kg.
Use Table 6.1 and your answer to (c)(i) to identify the type of meteorite.

Show your working.

type of meteorite ........ccccoeeiiiiiii [4]

[Total: 10]
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7 (a) A student investigates the effect of light intensity on the rate of photosynthesis of an aquatic
plant submerged in a beaker of water.

During photosynthesis, the aquatic plant produces bubbles of gas.

The student shines a lamp on the aquatic plant from different distances and measures the
volume of gas produced in 3 minutes.

Table 7.1 shows the results.

Table 7.1
distance of lamp volume of gas rate of gas
from aquatic plant produced in 3 minutes produced
/cm /cm? /cm? per second
50 0.2
40 0.8 0.004
30 1.6 0.009
20 2.2 0.012
10 2.2 0.012

(i) Calculate the rate of gas produced when the lamp is 50 cm from the aquatic plant.

................................ cm3 per second [2]

(ii) Describe the effect of light intensity on the rate of photosynthesis shown by the results in
Table 7.1.
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(b) The student does a different experiment to investigate the effect of temperature on the rate
of photosynthesis.

Fig. 7.1 shows a graph of the results.

A

rate of
photosynthesis

0 5 10 15 20 25 30 35
temperature/°C
Fig. 7.1
The process of photosynthesis is controlled by enzymes.
Explain the shape of the graph seen in Fig. 7.1.

Use ideas about enzymes in your answer.

© UCLES 2021 0653/42/0/N/21 [Turn over
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(d)

16
Glucose is a product of photosynthesis.
Complete these sentences about the uses of glucose in a plant.
Choose words from the list.
Each word may be used once, more than once or not at all.
glycogen mesophyll phloem

protein starch xylem

Glucose is converted to sucrose and transported to the roots in .................

vessels.

In the roots, the sucrose is converted t0 ........coeviieiiiiiiiiieeee, for storage.

Plant shoots grow towards a light source.

(i) State the name of this tropic response of plants to light.

© UCLES 2021 0653/42/0/N/21
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8 There has been a large increase in the concentration of carbon dioxide in the atmosphere over the
last 50 years.

(@) (i) State the name of one natural process which produces carbon dioxide.

..................................................................................................................................... [1]
(ii) Suggest one reason for the large increase in carbon dioxide concentration over the last

50 years.

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

(b) Carbon dioxide is a greenhouse gas.

Suggest why many scientists are concerned about increased concentrations of greenhouse
gases in the atmosphere.

(c) Some information about carbon dioxide and sea water is shown.

Sea water is made of water, dissolved salts and dissolved gases.
Carbon dioxide from the atmosphere dissolves in sea water.

The carbon dioxide then reacts with water to form carbonic acid.

(i) Use the information to identify a solvent, a solute and a solution.
SOIVENT e e e e e e et e e e e aaeaaas
ST ] 1) = P SPP

solution

(ii) Suggest why many scientists are concerned about increasing amounts of carbon dioxide
dissolving in sea water.

[Total: 8]
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9 Fig. 9.1 shows an electric kettle used to boil water.

Fig. 9.1

(a) State the boiling point of water, including the correct unit.

(b) When the water in the kettle is boiling, a switch turns off the kettle.
The switch is made of a thin piece of steel joined to a thin piece of brass.

Fig. 9.2 shows the switch when it is cold (turned ON) and when it is hot (turned OFF).

steel Melm
m

: T  E—  E—
ﬁ. brass —== brass

cold (turned ON) hot (turned OFF)

Fig. 9.2
Explain why the switch turns off when it is hot.
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(c) Fig. 9.3 shows a label on the kettle.

Model: X-12
Power: 2.4kW
Voltage: 220V

Frequency: S0Hz

Fig. 9.3

(i) Calculate the current from the source when the kettle is turned on.

CUITENE = e A [3]

© UCLES 2021 0653/42/0/N/21
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(ii) The electric circuit in the kettle contains a heating element, a lamp and a switch.
*  The heating element has 220V across it.
*  The lamp has 220V across it.
*  The switch controls both the heating element and the lamp.

Fig. 9.4 shows an incomplete circuit diagram for the kettle.

220V
—0 /\_/ o0—

heating element

Fig. 9.4
On Fig. 9.4, complete the circuit diagram to include the switch and the lamp. [3]

[Total: 9]
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