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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.
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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.

© UCLES 2013
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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]
© UCLES 2013 [Turn over
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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]
© UCLES 2013
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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]
© UCLES 2013 [Turn over
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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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\PA CAMBRIDGE



15

(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.

© UCLES 2013
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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]
© UCLES 2013 [Turn over
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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.

© UCLES 2013
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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.

© UCLES 2013
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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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1 Fig. 1.1 shows apparatus that can be used to test the electrical conductivity of
contained in beakers P, Q and R.

@/ low voltage ©

d.c. supply

positive electrode negative electrode

decane copper chloride aqueous copper
(CioHa0) crystals chloride

Fig. 1.1
(@) The material in beaker R is a good electrical conductor.
The materials in beakers P and Q are insulators.

Explain these statements in terms of ions.

© UCLES 2013
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(b) The material in beaker R is tested using the apparatus in Fig. 1.1. Bubbles of g
on the surface of one of the electrodes.

() Namethegasthatforms. et
(ii) A layer of an orange solid is formed on the other electrode.
Explain, in terms of ions, electrons and atoms, what is happening at the surface of
this electrode.
................................................................................................................................... [3]
(c¢) Sodium chloride is a hard, crystalline solid at room temperature.
Fig. 1.2 shows a diagram that represents the structure of sodium chloride.
sodium ion \C){)C)C)C)
chloride ion \Q:Q:O
Fig. 1.2
Explain, in terms of forces, why sodium and chloride particles stay strongly bonded.
.......................................................................................................................................... [2]
[Turn over

© UCLES 2013

\PA CAMBRIDGE



2

satellite

optical fibre s
cable -7
Fig. 2.1

Method 1  Microwave signals are sent by satellite.
Method 2 Infra-red waves carrying a signal are sent through an optical fibre cable.

Fig. 2.2 shows an infra-red ray entering an optical fibre.

7=

infra-red

optical fibre

Fig. 2.2
The infra-red ray travels all the way through the optical fibre.

(i) Explain why the infra-red ray stays inside the optical fibre. You may draw on the
diagram if it helps your answer.

© UCLES 2013
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(ii) The length of an optical fibre cable between Singapore and Sydney is 6.3 x

(iif)

© UCLES 2013

The speed of infra-red waves in an optical fibre is 2.1 x 10°m/s.
Calculate the time taken for the signal to travel from Singapore to Sydney.

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

formula

working

The speed at which microwaves travel through space is greater than the speed at
which infra-red waves travel through an optical fibre.

Suggest why the time taken by infra-red signals is less than the time taken by the
microwave signals to travel from Singapore to Sydney.

[Turn over
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to vacuum pump

Fig. 2.3

As the air is removed from the bell jar, the ringing sound from inside the bell jar gets
quieter. When all the air has been removed, the bell cannot be heard.

Explain these observations.

© UCLES 2013
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3 Sodium hydrogencarbonate, NaHCOs, is a white solid compound which is soluble in

(@) A student adds some sodium hydrogencarbonate to a beaker which contains
aqueous solution of full range indicator (Universal Indicator).

sodium
hydrogencarbonate

spatula

solution of full —_|
range indicator

& J

When the sodium hydrogencarbonate dissolves, the solution changes colour from
green to blue.

(i) State how the pH of the mixture changes when the sodium hydrogencarbonate
dissolves.

(ii) The student then adds excess dilute hydrochloric acid to the solution.

Apart from an increase in volume, state two observations that are made when the
acid is added.

© UCLES 2013 [Turn over
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(b) Fig. 3.1 shows apparatus a teacher uses to demonstrate the heating of
hydrogencarbonate.

u-tube

large test-tube

sodium
hydrogencarbonate
NaHCO, - -
- s
(o)
N o
- °l limewater
T — - \_
\_ \ J
heat / _ \
cobalt chloride cold water
paper
Fig. 3.1

The solid is heated strongly for a few minutes.
e The cobalt chloride paper changes colour from blue to pink.

e A gas bubbles out through the limewater, turning it cloudy.
After the reaction a white solid remains in the large test-tube.

(i) Explain how the observations show that both water and carbon dioxide are
produced.

(ii) The teacher tells her students that

e sodium hydrogencarbonate has been decomposed (broken down into simpler
compounds),

e the white solid which remains in the large test-tube is sodium carbonate,
N82003.

Construct a balanced symbol equation for the decomposition of sodium
hydrogencarbonate.

© UCLES 2013
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She removes the paper and allows it to dry. She notices that crystals of so
sodium hydrogencarbonate are left on the paper.

dry paper covered in solid
paper sodium hydrogencarbonate

= —
Vs

N

NN

\_ J
sodium
hydrogencarbonate
solution

The student finds that it is now difficult to set fire to the paper.

Use the results of the experiment in Fig. 3.1 to suggest why the student finds it
difficult to get the paper to burn.

(iv) Suggest, with a reason, whether the decomposition of sodium hydrogencarbonate
is an exothermic or an endothermic reaction.

© UCLES 2013 [Turn over
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4 (a) Most plants have root hairs near the tips of their roots.
Researchers grew two different types of crop plants, A and B, in soil with differ
concentrations of phosphate ions. They measured the mean number of root hairs in a
small area of the roots, and also the mean length of the root hairs.

Table 4.1 shows their results.

Table 4.1
phosphate mean number of root mean length of root
type of plant : . . ! :
concentration hairs per unit area hairs/micrometres
low 1.26 175
A
high 1.70 149
low 1.41 225
B
high 1.85 52

(i) Describe how the addition of phosphate ions to the soil affects the root hairs in
Type A plants.

(ii) Compare the effect of adding phosphate ions to the soil for type A plants and type
B plants.

© UCLES 2013
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(iii) Predict and explain how a reduction in the length of its root hairs would a
growth of a plant.

(b) Farmers often add fertilisers containing phosphate ions, potassium ions and nitrate
ions to the soil in which they grow crops.

Explain how careless use of fertilisers can cause harm to living organisms in rivers and
lakes.

© UCLES 2013 [Turn over
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Fig. 5.1

Fig. 5.2 shows how the lights are connected.

=
YN
®

Fig. 5.2

(a) State the name given to this type of circuit arrangement.

© UCLES 2013
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(b) (i) The resistance of light A is 10Q and the resistance of light B is 5Q.
Calculate the combined resistance of the two lights in this circuit.
State the formula that you use and show your working.

formula

working

(ii) The voltage supplied by the battery is 9V.
Calculate the current passing through light A.

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

formula

working

(c) The bicycle was made from a block of aluminium alloy of mass 9000g and volume
3000cm?®.

Calculate the density of aluminium in g/cm?.
State the formula that you use and show your working.

formula

working

© UCLES 2013 [Turn over
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6 Fig. 6.1 shows a fetus in the uterus just before it is born.

Fig. 6.1

(@) On Fig. 6.1, use the letters A, B and C to label these parts on the diagram:
A — the placenta
B — amniotic fluid

C —the cervix [3]

(b) Describe how the placenta and umbilical cord help to supply the fetus with oxygen.

© UCLES 2013
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7 (a)

(b)

© UCLES 2013
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Fluorine is one of the halogens in Group 7 of the Periodic Table.

Explain your answer in terms of the relative size of fluorine molecules in comparison
with those of the other halogens.

physical state of fluorine

explanation

Fig. 7.1 shows the structure of one molecule of a type of compound called a CFC
(chlorofluorocarbon).

Cl
F—(|3—F
Cl
Fig. 7.1

(i) Name the type of chemical bonds that hold the atoms together in the molecule in
Fig. 7.1.

Explain your answer briefly.

type of bonding | ....cooieeneetrensssreeeesieenn
OXPIANGLON || eeeeeeseeeesseemssssesessseeess s sss s sss s sss s s ssa e sra e
................................................................................................................................... [2]
(ii) State the number of electrons in the outer shells of chlorine and fluorine atoms.
[1]

(iii) State and explain briefly the number of electrons in the outer shells of the chlorine
and fluorine atoms in the molecule shown in Fig. 7.1.

number of electrons

explanation

\PA CAMBRIDGE
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8 (a) Fig. 8.1 shows a car moving along a road.

(i) Draw and label arrows on Fig. 8.1 to show the directions of the driving and fricti

forces acting on the car.

[1

Fig. 8.1
(ii) The driving and friction forces are balanced.

Explain what is meant by the phrase forces are balanced.

(iv) The car accelerates.

Compare the relative sizes of the driving and friction forces as the speed

increases.

(b) (i) During part of a journey, a car moves 1km and the driving force is 10000 N.

Calculate the work done by the driving force.

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

answer.

formula

working

© UCLES 2013
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(ii) This work is done in 100s.

Calculate the useful power output from the car’s engine during this time.

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

formula

working

(c) The cooling system of the car uses water to remove heat energy from the hot engine.
The heated water goes into the radiator. Heat energy is lost from the radiator.

(i) Name the part of the electromagnetic spectrum that is involved in the transfer of
heat by radiation.

folded copper foil

many thin copper
pipes containing
hot water

Fig. 8.2

Explain how the features of the radiator that are shown in Fig. 8.2 increase the rate
of cooling of hot water.

© UCLES 2013 [Turn over
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9 Fig. 9.1 shows an alveolus and a blood capillary in the lungs.

capillary

Fig. 9.1

(@) The arrows labelled 1 and 2 show the direction of diffusion of two gases.
(i) Name the gases.

gas 2 (2]

(iii) Explain how the structure of the wall of the capillary and the wall of the alveolus
help diffusion of these gases to take place efficiently.
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(b) Cigarette smoke contains many harmful substances.
(i) List four harmful components of cigarette smoke.

1

2

3

4 [2]

(ii) Some of the components of cigarette smoke prevent cilia from working properly.

Explain how this can lead to an increase in infections of the lungs by bacteria.
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1 (a) Fig. 1.1 shows a root hair cell.

Fig. 1.1
(@) (i) Use the letters A and B to label these parts of the root hair cell in Fig. 1.1.

A the structure that controls what enters and leaves the cell

B a structure that is not present in animal cells [2]

(ii) Describe how the structure of the root hair cell helps it to carry out its functions.
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(b) Fig. 1.2 shows a leaf stalk from a celery plant in a beaker containing a solutio
dye.

pale green leaf

leaf stalk

=1 red dye

~——

Fig. 1.2
After an hour, the veins in the leaf had become red.

(i) Suggest why this happened.

(ii) The experiment was repeated at a lower temperature. It took longer for the veins in
the leaf to become red.

Suggest an explanation for this result.
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2 (a) Table 2.1 shows information about some chemical elements and their position

Periodic Table.

Table 2.1
element group number in the Periodic Table
oxygen 6
calcium 2
lithium 1
sulfur 6
fluorine 7

Select two elements from Table 2.1 whose atoms form covalent bonds with each other

and explain your answer.
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(b) Fig. 2.1 shows the electron arrangement in an atom of phosphorus.

Q

Fig. 2.1

Phosphorus and hydrogen bond together to form the compound phosphine. One
molecule of phosphine contains one atom of phosphorus.

Predict and explain the chemical formula of one molecule of phosphine. You may wish
to draw a diagram to help you to answer this question.

predicted formula
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(c) A student added excess acidified barium chloride
magnesium sulfate.

Fig. 2.2 shows the procedure followed.

acidified barium
chloride solution

NZ

| — solution W

—_—
solution_of —
magnesium T~ <3 -
— — U precipitate of
sulfate .
barium sulfate
Fig. 2.2

A white precipitate of barium sulfate was produced.
The chemical equation for the reaction is
BaCh(aq) + MgSO4ag) — BaSO4(s) + MgCh(aq)

State three ions that are dissolved in solution W in Fig. 2.2.

3 [2]
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(d) Fig. 2.3 shows apparatus used by the student to investigate the reaction
different metals and steam, H,O(g).

gas collecting
metal reaction tube

ol / 7 delivery

tube =1 small test-tube
T . initially filled
] with water

steam —

water

Fig. 2.3

The student carried out experiments using two metals, P and Q. His results are shown
in Table 2.2.

Table 2.2

metal product in the reaction tube product in the small test-tube

P no reaction no gas produced

Q oxide of element Q hydrogen gas

Use the observations to compare the reactivities of the three elements P, Q and
hydrogen.

Explain your answer briefly.

most reactive element

least reactive element

EXPIANALON s
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3 (a) Fig. 3.1 shows a circuit used to measure the current passing through a resist
the voltage across it is changed.

@EL

Fig. 3.1
Complete the sentences below using suitable words.

When the voltage across the resistor is reduced, the current through the resistor

(1]

(b) The resistance of a piece of wire depends on a number of variables such as the
temperature of the wire and the material from which it is made.

State two other factors which affect the resistance of a piece of wire.

1 --------------------------------------------------------------------------------------------------------------------------------------------
2 eeeeeeesuueeesessusseess AR AR AR RRA AR AR R RS AR R R RR R R SRR AR R R RR s [2]
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(c) Fig. 3.2 shows a circuit used to power a small motor.

Fig. 3.2
The voltage across the motor is 3V. The current through the motor is 0.6 A.
(i) Calculate the power input to the motor.

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

formula

working

(ii) The motor is able to lift a load of 40N through 1.2m in 36 seconds.
Calculate the power output of the motor.

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

formula

working
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(iii) Explain why there is a difference between your answers to (i) and (ii).

(iv) Calculate the efficiency of the motor.

Show your working.
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4 Soya beans are an important crop in Brazil. Soya beans can be used to make so
which can be made into yoghurt.

(a) To make yoghurt, microorganisms are added to soya milk. The milk is then kept warm
for several hours.

(i) State the type of microorganism that is added to milk to make yoghurt.

(b) Researchers in Brazil investigated whether adding sugar to the soya milk affected the
yoghurt that was produced.

They added sugar to one batch of soya milk, but not to another. They measured the
percentage of lactic acid in each batch of yoghurt at the start, and after 4, 5, 6 and
7 hours.

Fig. 4.1 shows their results.

0.5
D
04 with ‘added sugar .4
0.3 5 maEs
percentage T
of lactic ER mEm p—
acid o =
0.2 = mE = no.added sugar.
o= E
0.1
0
0 1 2 3 4 5 6 7
time/hours
Fig. 4.1
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(i) Describe the change in lactic acid concentration during the fermentatio
yoghurt with no added sugar.

(ii) Compare the concentration of lactic acid when sugar is added with the
concentration of lactic acid when when no sugar is added.

State the difference and explain it.

(c) Large areas of rainforest have been cleared in Brazil, to provide more land for growing
soya beans.

Explain how cutting down the rainforest can harm the environment.
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5 Dilute nitric acid reacts with calcium carbonate according to the equation

o . calcium calcium carbon
nitric acid +

carbonate nitrate dioxide *

(a) Fig. 5.1 shows apparatus a student used to investigate the reaction between dilute
nitric acid and excess calcium carbonate.

dilute nitric
acid

calcium
carbonate

Fig. 5.1

Describe how the student could show that this reaction produces carbon dioxide. You
may complete the diagram to help you answer this question.

(b) A student carried out an investigation into the way that the rate of the reaction between

calcium carbonate and nitric acid changed when he varied the concentration of the
nitric acid.

Fig. 5.2 shows the apparatus the student used to measure the rate of reaction.

™\

thermometer — |

\[ gas syringe
sde o — H S
est-tube
— ::I
A (
piston of the syringe
il slides out as gas enters
excess Q| ute —t (L
nitric acid oWo
OC?‘O trolled
Ol — controlle
calcium //® temperature
carbonate water bath
\ J
Fig. 5.2
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The student measured the rate of reaction by finding the time it took for the gas
to fill with gas.

The student measured the rate of reaction using five different concentrations of nitric acid.
Fig. 5.3 shows the student’s results as a graph of rate of reaction against acid concentration.

A
il
1
L
rate of d
reaction
,/
L
i
1
0 >
0 concentration of nitric acid
Fig. 5.3

(i) Describe the relationship shown by the graph.

................................................................................................................................... [2]
(ii) Explain these results in terms of particle collisions.
................................................................................................................................... [2]
(iii) Explain why the temperature of the reacting mixture needs to be kept constant.
................................................................................................................................... [2]
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6 (a) (i) Fig.6.1 gives information about the uses of different types of electro
waves and their effects on living tissue.

Draw lines to link each electromagnetic wave with its effect on living tissue and its use.
One has been completed as an example.

uses type of radiation effects on tissue
screening activates sensitive
X-rays : .
luggage cells in retina
security . kills cancerous
: microwave
marking cells
satellite , heats water in
L ultra violet .
communication tissues
, - : causes tanning
seeing visible light of skin
Fig. 6.1
[4]
(ii) State one property that is the same for all electromagnetic waves.
................................................................................................................................... [1]
(b) Fig. 6.2 shows a light ray entering an optical fibre.
light ray
optical fibre
Fig. 6.2
The light ray travels all the way through the optical fibre.
Explain why the light ray is able to stay inside the optical fibre.
You may draw on the diagram if it helps your answer.
.......................................................................................................................................... [2]
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(c) Fig. 6.3 shows an observer’s eye looking at an object in a mirror.

mirror

object

observer’s eye

Fig. 6.3

(i) On Fig. 6.3 complete the ray diagram to show how the two rays of light from the
object enter the eye of the observer. [1]

(ii) On Fig. 6.3 show how the observer sees rays of light which appear to come from
the image behind the mirror.

Label the position of the image with an X. [2]
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7  Fig. 7.1 shows the contents of the human thorax (chest).

Fig. 7.1

(@) On Fig. 7.1, name structures A and B. [2]

(b) Oxygen diffuses into the blood from the alveoli inside the lungs.

(i) Define the term diffusion.

(ii) When a person is doing vigorous exercise, the concentration of carbon dioxide in
the blood increases.

Explain why this happens.
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Please turn over for Question 8.
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8 Gasoline and diesel are liquid mixtures of hydrocarbons used as fuels.

Fig. 8.1 shows the structure of a typical molecule in gasoline.

; ;
H—C—H H—C—H
T

L e
H | H H H
H—Cl)—H

H
Fig. 8.1

(@) (i) State the chemical formula of the molecule in Fig. 8.1.

(ii) Explain briefly why a molecule like the one in Fig. 8.1 is classified as an alkane
molecule.

(b) Table 8.1 shows some properties of gasoline and diesel.

Table 8.1
fuel temperature range over viscosity (how easily
which the fuel boils/°C the liquid flows)
gasoline 40 to 205 runny (flows easily)
diesel 250 to 350 less runny

Explain, in terms of molecules and forces, why the properties of these fuels are
different.
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(c) (i) Describe what is observed when gaseous ethene is passed through a so
bromine.

(iii) Ethene, C,H,4, can be made to undergo complete combustion when it reacts with
oxygen.

Write the balanced symbol equation for the complete combustion of ethene.
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Fig. 9.1

(a) As the cart moves around the course, the motion of the cart is measured.

Fig. 9.2 shows a distance/time graph for a small part of the journey lasting 60 seconds.

100
80 T F
D E_ T
60 c
/
distance /
/m /
/
40
/
/
/
20
/
BI
A
0
0 10 20 30 40 50 60
time/s

Fig. 9.2
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(i) The speed of the cart between B and C is 5m/s.
The mass of the cart is 400 kg.

Calculate the kinetic energy of the cart between B and C.

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

formula

working

(b) Sometimes the golfer’s hands begin to sweat.

Explain in terms of particles how sweating cools his hands by evaporation.
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