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1 Sodium chloride is obtained from underground deposits in the Earth’s crust.
Low-sodium salt is a mixture containing both sodium chloride and potassium chloride.

(@) (i) Explain why the Earth’s crust contains the compound sodium chloride and not the
uncombined elements, sodium and chlorine.

(ii) State one difference between a compound, such as potassium chloride, and a
mixture, such as low-sodium salt.

(b) Table 1.1 contains the names and symbols of some positive and negative ions.

Table 1.1
positive ions negative ions
name symbol name symbol
potassium K* fluoride F
ammonium NH," oxide ok
calcium ca* nitride N
aluminium A% sulfate S0.*

(i) Use the information shown in Table 1.1 and the Periodic Table on page 24 to
determine the ions that have an electron configuration of 2, 8, 8.
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(ii) Deduce the chemical formula of the compound calcium fluoride.

Show how you obtained your answer.

(c) The element calcium is formed during the electrolysis of molten calcium chloride.

During this process, calcium ions are converted to calcium atoms on the surface of the
cathode.

(i) Explain why calcium atoms form on the cathode and not on the anode.

(ii) Describe what happens at the surface of the cathode to convert calcium ions to
calcium atoms.
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2 Fig. 2.1 shows the inside of a refrigerator.

The temperature inside the freezing compartment is -20°C and the temperature in the r
of the refrigerator is +5°C.

freezing H_
compartment

| N

Fig. 2.1

(@) (i) The air in the refrigerator is cooled by convection.

Draw one arrow on Fig. 2.1 to show the movement of the air cooled by the
freezing compartment. [1]

(ii) Explain this movement in terms of particles and density.

(b) The volume of air in the refrigerator is 0.15m?.
The density of air is 1.26kg/m>.
Calculate the mass of air in the refrigerator.

State the formula that you use, show your working and state the unit of your answer.

formula

working
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(c) (i) Complete the diagrams to show the arrangement of water molecules in
and in liquid water. One molecule has been drawn for you in each box.
diagram should contain at least twelve water molecules.

O O

solid ice liquid water

(2]

(ii) Each sentence describes either a solid, a liquid or a gas.

In the right hand column write the letter S for solid, L for liquid or G for gas to
match the description.

description S,LorG

It cannot flow.

It cannot transfer heat by convection.

It contains particles which are widely separated.

It expands the most when heated.

It fills a closed container.

It has a fixed volume but not a fixed shape.

(2]
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(d) A refrigerator can be warmed up by radiation energy absorbed by the outside
of the refrigerator. Such absorption needs to be kept as low as possible.

The four refrigerators shown in Fig. 2.2 are identical except for the outside surface.

A B

Chillor Chillor

black, shiny surface black, dull surface
C D

, ) - )
Chillor Chillor
e e

———————————— ————————————— ]
e— e—

white, dull surface white, shiny surface

Fig. 2.2

State which refrigerator is most effective at keeping the contents cool.

Explain your answer.
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Please turn over for Question 3.

© UCLES 2013 [Turn over

\PA CAMBRIDGE



8

3 The concentration of glucose in the blood does not normally vary much.

Researchers investigated how adding fibre to foods affected the concentration of glucose
the blood after eating.

Fig. 3.1 shows the results that they obtained for two different types of cornflakes.
Cornflakes contain a lot of starch.

8
" cornflakes with < /N
6 ——no-added fibre +
\\
N
blood glucose Y
concentration/ 4 /r\
arbitrary units vd N
,é/"/‘qornﬂqug with - 11T ‘\\ NENEEEEE
o = ‘added fibre SEEENEEN amme=SSSEPY
0
0 20 40 60 80 100 120
T time/minutes
cornflakes
eaten
Fig. 3.1

Use the information in Fig. 3.1 to help you to answer the following questions.

(a) Describe how the blood glucose concentration changed after eating cornflakes with no
added fibre.
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(b) Suggest explanations for these changes in blood glucose concentration.

.......................................................................................................................................... [3]

(c) (i) Describe how adding fibre to the cornflakes affected the changes in blood glucose
concentration after eating.
................................................................................................................................... [3]

(i) Outline one other way in which fibre in the diet affects health.
................................................................................................................................... [1]
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4 Fig. 4.1 shows the nucleus and outer electron shell of an atom of an element from t
period of the Periodic Table .

Fig. 4.1
(a) Deduce the name of the element and explain your answer briefly.
name Of element .........................................................
OXPIANGLON ||| oot sss s ssssesssss e sss s sss s sss e sss s snss s ssras
.......................................................................................................................................... [2]
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(b) Fig. 4.2 shows the melting points of four metallic elements from the same grou
Periodic Table.

200
X
melting
point
/°C 100
X
0
0 10 20 30 40 50 60 70
proton number
Fig. 4.2
(i) State the number of the group that contains the elements whose melting points are
shown in Fig. 4.2.
Explain your answer briefly.
group number e,
OXPIANGLON | oo sesssssss bbbt bbb bR bR
................................................................................................................................... [2]
(ii) Estimate the melting point of the next element in the same group of the Periodic
Table.
Use the symbol X to mark your estimate on the grid in Fig. 4.2. [2]
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(c) Fig. 4.3 shows a cross section through a blast furnace which is used to extr
from iron oxide.

raw materials
including iron oxide
and coke (carbon) hot gases

\n

molten iron moving
down to the base

gas A
rising to react
with iron oxide

-— hot air

(-

impurities — |

Fig. 4.3

(i) Name gas A which reacts with iron oxide to produce iron.

.................................................................. [1]
(ii) Name the type of chemical change that the iron oxide undergoes in (i).
Explain your answer briefly.
type of chemical reaction | ...
OXPIANALON || eeeeeeeeeeeeessesessss e sss s sssa s s ss s ssa e e s ss s saaens s
................................................................................................................................... [2]
(iii) State the word chemical equation for the reaction that occurs in (i).
(1]
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Please turn over for Question 5.
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5 Fig. 5.1 shows a solar-powered vehicle.

Fig. 5.1

(a) Fig. 5.2 shows a speed/time graph for the vehicle for the first hour of a journey.

35

30

25

i

speed/ 20

m pers /
P 15

10 f

0 1000 2000 3000 4000

time/s
Fig. 5.2
(i) Calculate the distance travelled during 4000s.

Show your working and state the unit of your answer.
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(ii) Calculate the acceleration of the vehicle during the first 1000s.

Show your working.

(b) Fig. 5.3 shows the energy flow diagram for the solar-powered vehicle.

90% reflected

off solar cell 30% lost to

environment
solar solar
energy cell electric

> | ot >

10% transferred

to motor 70% transferred
to kinetic energy
of vehicle
Fig. 5.3

(i) State the efficiency of the solar cell.

(ii) During part of the journey, the solar cell receives 1000000 joules of solar energy.
Calculate the number of joules transferred as kinetic energy to the vehicle.

Show your working.
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6 Fig. 6.1 shows an external view of the heart and the blood vessels that are connecte

pulmonary veins

direction of
blood flow

coronary arteries left ventricle

site of blockage B

Fig. 6.1

(@) The muscles in the walls of the ventricles contract and relax rhythmically.

(i) Describe how contraction of the muscles in the wall of the left ventricle affects the
blood inside the ventricle.

(ii) Describe how contraction of the muscles in the wall of the left ventricle affects the
valve between the left atrium and the left ventricle.

(b) The coronary arteries supply the muscles of the heart with oxygen and nutrients.

(i) Explain why these muscles require a constant supply of oxygen.
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(ii) A blockage occurs in the coronary artery at site B.

On Fig. 6.1, shade the area of the heart wall that will be affected by this blockag

(1]
(iii) List three lifestyle factors that increase the chance that a blockage will develop in
a coronary artery.
1 .....................................................................................................................................
2 .....................................................................................................................................
B e eeetuussssseeee AR R e £ RS R R [3]
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7 Ethene, C;H,, is an unsaturated hydrocarbon.

(a) Fig. 7.1 shows structures of the molecules involved when ethene reacts with bromine?

H H H

/

1

C=C + Br—Br —>» Br—Cll—(ll—Br

H H H H
Fig. 7.1

(i) Describe the colour change that is observed when ethene reacts with bromine.

(ii) Name the type of chemical reaction shown in Fig. 7.1.

(iii) The reaction between ethene and hydrogen chloride, HCI(g), is similar to the
reaction shown in Fig. 7.1.

Complete the equation below to suggest the structure of the molecule that is
produced.

(2]

(b) Methane, CH,, reacts with steam in the presence of a catalyst to produce carbon
monoxide, CO, and hydrogen gas.

Construct a balanced symbol chemical equation for this reaction.
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8 (a) Fig. 8.1 shows a circuit which could be used for the lights on a car. Whe
headlight bulb is fully lit, 6 A passes through it. When each sidelight is fully lit,
passes through it.

A B

sidelights[ headlights

:

Fig. 8.1

Calculate the total current flowing from the battery when

switch A is closed and switch B is open,

switches A and B are both closed.

(b) Each sidelight has a resistance of 24 Q).

Calculate the combined resistance of the four sidelights connected in parallel in this
circuit.

State the formula that you use and show your working.

formula

working
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9 (a) Fig. 9.1 shows a plant cell.

starch grain chloroplast

cellulose cell wall

vacuole membrane nucleus

large permanent
vacuole

cell membrane

cytoplasm

Fig. 9.1

(i) Name the tissue in the leaf in which this type of cell is found.

(b) About one tenth of the Earth's surface is covered by forests in which much
photosynthesis takes place.

Explain how extensive deforestation could lead to an increase in the rate of global
warming.
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10 (a) Fig. 10.1 represents the electromagnetic spectrum.

gamma . visible infra .
X-rays | ultraviolet : microwaves
rays light red
Fig. 10.1
Name the type of electromagnetic wave that is used
(i) to send a signal to a TV from a remote control,
................................................................................................................................... [1]
(ii) to send satellite TV information.
................................................................................................................................... [1]
(b) Gamma rays travel at a speed of 3 x 10°m/s.
State the speed at which X-rays travel. s [1]
(c) Fig. 10.2 represents a wave.
[ 300 metres [
B i
| |
| |
| |
| |
3 metres
Fig. 10.2
Use Fig. 10.2 to find the
wavelength of the wave, m
amplitude of the wave. e m
(2]
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