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1 (a) Use the following words or phrases to complete the flow chart about the structures the blood
passes through on one side of the heart during the cardiac cycle.

Each word or phrase may be used once, more than once or not at all.
aorta left atrium left ventricle pulmonary artery

right atrium right ventricle valve

vena cava

(3]
(b) (i) Explain why the human circulation system is described as a double circulation.

(ii) Explain why the blood leaving the left side of the heart has a higher pressure than blood
leaving the right side of the heart.

Higher pressure is needed in the blood on the left side of the heart because ..................
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(c) During exercise the heart rate and breathing rate both increase.

(i) Explain why the heart rate increases during exercise.

(d) Smoking tobacco can have harmful effects on the gas exchange system and the body.

Choose two of the following components of tobacco smoke and describe one harmful effect
of each component.

carbon monoxide nicotine tar

COMPONENT ...ttt

LY 1= o1 AT
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2 (a) The arrangements of particles in four substances are shown in Fig. 2.1.

Fig. 2.1

Use letters A, B, C and D to identify
a pure substance, .......cccccceeeeenn.
amixture, .
analloy,

acompound. e,

(2]
(b) A student adds pieces of calcium to dilute hydrochloric acid. A vigorous reaction is observed.
(i) Complete the balanced equation to show this reaction.
Include state symbols in the equation.

Cas) + 2 HCI o) =D oo, (T S S (orrnrn)
[2]

(ii) The student repeats the reaction using a solution of hydrochloric acid that has a lower
concentration.

State the effect of this change on the rate of the reaction.
Explain this effect using ideas about colliding particles in your answer.
EffECE ON TALE ..o

EXPIANATION ... e e e e e e e e e aeas

(2]

(iii) State a simple chemical test that shows the presence of chloride ions in dilute hydrochloric
acid.

L5 PP

FESUI e
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(c) A salt contains iron(IIl) ions, Fe3*, and sulfide ions, S2-.

Determine the formula of this salt.

formula ......oooooviii 1]
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3 Fig. 3.1 shows a toy car powered by batteries.

Fig. 3.1

Fig. 3.2 shows part of the circuit diagram for a circuit in the toy car, including the two headlamps
which can be switched on when needed.

‘ -l

@

motor

&
&

Fig. 3.2

(@) The car is driven by an electric motor which must be able to operate whenever the switch
shown in Fig. 3.2 is on.

The speed of the electric motor is controlled by a variable resistor.

The two headlamps are only switched on when needed, so a separate switch controls both
headlamps.

On Fig. 3.2, using the correct symbols, complete the circuit diagram by adding
* avariable resistor that controls the electric motor.
* the switch that controls both headlamps.

* any wires needed to complete the circuit connections.

(2]
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(b) The resistance of the variable resistor is decreased in order to speed up the motor.

Suggest why decreasing the resistance will speed up the motor.

(c) Complete the sentences below by writing the correct phrase in each space.

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

by an ammeter by an insulator in parallel in series
less than more than the same as

The electric motor and the headlamps are connected ..........ccccooiieiiiiiiiiiiiciicccce .

When the car is travelling by day, the headlamps are switched off. The current through the

MOtor is then ..o the current through the battery.

When the car is travelling at night, the headlamps are switched on. The combined resistance

of the motor and headlamps is ........ccceeveeeeiiiiiiiiiiiieee s the resistance of the motor before

the headlamps are switched on. [3]
(d) The toy car travels at 5.0km/h for 10 min before the battery runs out.

Calculate the distance travelled by the car during this 10 minute period.

Show your working.

diStance = ... km [2]

© UCLES 2017 0653/43/0/N/17 [Turn over
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4 Fig. 4.1 shows a diagram of the alimentary canal. The main areas where digestion takes place are
labelled.

mouth cavity )
(approximately neutral) > ‘
= g
\, stomach
duodenum (acidic)
(alkaline) 2
=
Fig. 4.1

(@) On Fig. 4.1 use a label line and the letter A to show where absorption of digested food occurs.

(1]
(b) A student is investigating human digestive enzymes.

He has three test-tubes, 1, 2 and 3, containing protein solution at different pH values. He then
adds the same enzyme to all three test-tubes and keeps them at 35 °C.

The protein solution is cloudy at the start of the experiment. If the protein in the solution is
broken down the solution becomes clear and colourless.

The results are shown in Fig. 4.2.

tube 1 tube 2 tube 3
clear
colourless e — cloudy e
solution \\ rotein
/ P TN
— solution [~

/ N N

pH 2 pH 7 pH 8

Fig. 4.2
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(i) Use the information in Fig. 4.1 to identify the likely source of the digestive enzyme that
produces the result in tube 1 in Fig. 4.2.

Explain your answer.
Yo U] (o7 =Y 0] =10 7.4 Y/ 1 1S PSPPSR

EXPIANATION ... e e e e e e e e e aaan
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5 Fractional distillation of petroleum produces fractions containing different compounds.

~

CH process Y

T 5 12 o )
L

T L

T

_|'—'|_|: 16 34 strong heat
_Il—l
ot o L

petroleum _Lli

Fig. 5.1

(a) The formulae of three compounds contained in three fractions are shown in Fig. 5.1.
Describe the trend in the boiling points of these three compounds, from C;Hg to C, H,,.

Explain this trend in terms of the sizes of the molecules and the forces between the molecules.

© UCLES 2017 0653/43/0/N/17
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(b) Process Y, shown in Fig. 5.1, changes the molecules in one fraction.

The molecular structure of a hydrocarbon produced in process Y is shown in Fig. 5.2.

(i) Name process Y.

....................................................................................................................................... [1]
(i) Name the hydrocarbon shown in Fig. 5.2.

....................................................................................................................................... [1]
(iii) Name this type of hydrocarbon.

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

from oo, (o TP [1]
(c) The combustion of a fossil fuel is an exothermic reaction.
Explain why this is an exothermic reaction.

Use ideas about temperature change and energy transformation in your answer.

© UCLES 2017 0653/43/0/N/17 [Turn over
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6 Fig. 6.1a shows an insulated bag used to carry frozen food from the shop to home.

Fig. 6.1b shows the structure of the walls of the bag.

| plastic
covering

| insulating
foam

k[@ cooll |l ?Iuminium
oil
Fig. 6.1a Fig. 6.1b (not to scale)

(a) The insulating foam is designed to reduce thermal energy transfer through the bag. It has
many small pockets of trapped gas which reduce conduction of thermal energy.

(i) Describe how thermal energy is transferred through solids by conduction.

....................................................................................................................................... [1]
(ii) Suggest why the trapped gas is less able to transfer thermal energy by conduction.
....................................................................................................................................... [1]
(b) The aluminium foil also helps to reduce thermal energy transfer.
Name the method of thermal energy transfer reduced by the use of aluminium foil.
............................................................................................................................................... [1]

© UCLES 2017 0653/43/0/N/17
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(c) The food is transferred from the insulated bag into a refrigerator.

The refrigerator has an electric motor with a power input of 80 W when connected to a 240V
mains supply.

(i) Calculate the current through the electric motor.

State the formula you use and show your working.

formula

working

CUITENT = e A[2]
(i) Calculate the energy used by the refrigerator when the motor runs for one hour.
State the formula you use and show your working.
formula
working
BNEIGY = oo J[2]

© UCLES 2017 0653/43/0/N/17 [Turn over
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7 Fig. 7.1 shows some processes occurring in a forest.

clouds

v

water vapour\_T
I X

e tree
leaves fall NS 2N NN %
[/

onto the soil surface of soil

N = !
//\X\ //\T\ il N

\ AN\ A/
h PN (A roots

(@) Name the process labelled X.

(b) The leaves of the trees contain nutrients in the form of minerals. When the leaves die they fall
onto the soil. Organisms in the soil can make the minerals available to the trees again.

Name the type of organisms that make the minerals available. Explain your answer.
TYPE OF OFGANISIT ..t e e e e e e e e e e e nnne s

EXPIANATION .o e e e e r e e e e e e e e e e e e e e e aaa

(c) The trees in the forest shown in Fig. 7.1 are cut down.

Predict and explain the effect of clearing the trees on the amount of rain falling on the forest.

© UCLES 2017 0653/43/0/N/17



GradeMax
Combined_Science - 2017 - Oct/Nov - Paper 43 - QP - Cambridge

15
(d) A storm occurs higher up the hill and water comes flowing down the hill.

Suggest how the soil in the cleared area will be affected by water from heavy rainfall flowing
down the hill.

Explain your answer.

............................................................................................................................................... [2]
(e) The concentration of gases in the atmosphere changes immediately after the trees are
cleared.
Describe and explain how the concentrations of the following gases change.
o7z 14 oTo] g Ie 10} (o = PRSP PPPPPPRRPPP
(o) 4 Yo =T o PP PP PP PPPOPPPRPPRPPRPRP
(2]
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8 (a) (i) The atomic number of oxygen is 8.

Complete Fig. 8.1 to show the electronic structure of an oxygen atom.

nucleus

Fig. 8.1
(1]

(ii) Complete the dot-and-cross diagram of a molecule of water.

Show all the outer shell electrons.

(2]
(b) Element Z has two electrons in its outer shell.
Z is not the symbol for this element.
(i) Predict the group number of element Z in the Periodic Table.
..................... [1]
(ii) An atom of element Z forms an ion.
State the charge of this ion.

Explain how this ion forms.

© UCLES 2017 0653/43/0/N/17
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(c) Potassium, copper and iron are extracted by different methods.

Complete Table 8.1 to show the order of reactivity of these three metals.

State the method of extraction of each metal from its ore.

GradeMax

Table 8.1
order of reactivity metal method of extraction
most reactive
\ 4
least reactive
© UCLES 2017 0653/43/0/N/17
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9 Fig. 9.1 shows four forces, P, Q, R and S, acting on a submarine travelling underwater. The
submarine is moving to the right at constant speed.

Fig. 9.1
The submarine has a mass of 3000000kg.

(@) (i) Name force Q.

....................................................................................................................................... [1]
(ii) The submarine is travelling at constant speed at a constant depth.

State how the magnitude of force Q compares to the magnitude of force S.

....................................................................................................................................... [1]
(iii) Calculate the value of force R.

g=10N/kg

State the formula you use and show your working.

formula

working

force R= .o N [2]

© UCLES 2017 0653/43/0/N/17
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GradeMax

(b) The captain orders the crew to bring the submarine to the sea surface from a depth of 50 m.

The crew change force P so that there is a net upward force of 100000 N.

Calculate the work done by this upward force to bring the submarine to the surface.

State the formula you use and show your working.

formula

working

(©

work done =

On the surface of the sea the captain is able to use a radio to send a message to his

base.

The radio sends a signal at a frequency of 120 MHz.
Calculate the wavelength of the radio waves used.
Speed of electromagnetic waves = 3 x 108m/s.

State the formula you use and show your working.

formula

working

wavelength =

(i) Fig. 9.2 shows an incomplete electromagnetic spectrum. On Fig. 9.2 add radio waves in

their correct place.

amma - . .
9 visible light microwaves
rays
Fig. 9.2
(1]
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(iii) Radio waves do not travel through sea water. But when submerged, submarines can
receive sound signals from sound sources placed on the sea floor.

Sound is transmitted through water in the same way that it is transmitted through air.

Suggest how sound waves are transmitted through water. You should say how water
molecules are involved, and you may wish to draw a diagram as part of your answer.

© UCLES 2017 0653/43/0/N/17
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