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1 (a) Table 1.1 shows the numbers of protons, neutrons and electrons in four atoms,

and D.
Table 1.1
atom protons neutrons | electrons
A 2 2 2
B 3 4 3
Cc 1 0 1
D 4 5 4

(i) Explain which one of the atoms, A, B, C or D, has a nucleon number (mass

number) of four.
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(b) Fig. 1.1 shows containers of hydrogen and helium.

© UCLES 2013
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Fig. 1.1

Describe, in terms of electrons, how a chemical bond forms between two hydrogen
atoms.

You may draw a diagram of a hydrogen molecule if it helps you to answer this
question.
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(c) Hydrogen is often included in the reactivity series of metals.

Use the idea of reactivity to explain the observations shown in Fig. 1.2.

burning

splint
no
T~ pop reaction

S

dilute —— . o dilute ——
hydrochloric  |o, © hydrochloric
acid 0 2 acid
@_ zinc @— silver
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2 (a) Afishing boat uses echo sounding to detect a shoal of fish.

This is shown in Fig. 2.1.

shoal of fish

Fig. 2.1

Short pulses of sound are sent out from the boat. The echo from the shoal of fish is
detected by a receiver on the boat 0.2 seconds later.

Sound waves travel through water at a speed of 1600m/s.
(i) Calculate the distance of the shoal of fish below the boat.
State the formula that you use and show your working.

formula

working

(ii) The sound waves have a wavelength of 0.25m.
Calculate the frequency of the waves.
State the formula that you use and show your working.
formula

working
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(b) (i) Water waves are a renewable energy resource.

Outline two advantages of using renewable energy resources.

(ii) Fig. 2.2 shows how water waves can be used to produce electricity.

turbine  generator
water movement causes \ |

air to move in and out T
@: —

of the air chamber
air chamber

waves make water
rise and fall in
air chamber

Fig. 2.2

Using the information in Fig. 2.2, describe two of the energy transfers that are
involved in changing the kinetic energy of the waves into electrical energy.

© UCLES 2013
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(c) Fig. 2.3 shows an iceberg floating in the sea.

air
water vapour in air

ice

sea water

Fig. 2.3
(i) Which material named on Fig. 2.3 best fits the statement below?

“The patrticles are able to move, are randomly arranged and are closely packed.”

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

(ii) Name the process by which water molecules in the sea become water molecules
in the air.

(1]
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3 The addition of a harmful substance to the environment is called pollution.
of pollution caused by human activities are

e acid rain,
o fertilisers entering rivers and lakes,

e the release of too much carbon dioxide into the atmosphere.

(a) Describe how acid rain is caused.

(c) Explain how cutting down forests can result in an increase in the carbon dioxide
concentration in the atmosphere.

© UCLES 2013
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4  Petroleum (crude oil) and rock salt occur naturally in the Earth’s crust.

(@) Petroleum is a mixture that contains thousands of different compounds. Many of the
compounds are alkanes.

Draw the structure of the alkane molecule that contains eight hydrogen atoms. Use
short lines to represent covalent bonds.

(2]

(b) When petroleum is refined, it is separated into simpler mixtures.

Fig. 4.1 shows a simplified diagram of apparatus that is used to refine petroleum.

]
|

hot petroleum —»

L

Fig. 4.1

Explain, in terms of intermolecular forces and the size of molecules, why the average
boiling point of the fraction at B differs from the average boiling point of the fraction at C.

© UCLES 2013
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(c) Rock salt contains mainly sodium chloride which is a compound of the alka
sodium, and the halogen, chlorine.

(i) Explain why the uncombined elements sodium and chlorine are not found in the
Earth’s crust.

(ii) Describe the changes in electron configuration when sodium atoms (2,8,1) react
with chlorine atoms (2,8,7) to form sodium chloride.

© UCLES 2013 [Turn over
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5 Milk is a liquid produced by cows, goats and other mammals, on which they fe
young.

(a) Table 5.1 shows the mass of some of the substances in 100g samples of milk from
three mammals.

Table 5.1
substance cow’s milk goat’s milk water-buffalo’s milk
protein/g 3.2 3.1 4.5
fat/g 3.9 3.5 8.0
carbohydrate/g 4.8 44 4.9
calcium/mg 120 100 195

(i) Which substance shown in Table 5.1 is present in the samples of milk in the
smallest quantity?

(i) Suggest which substance, not shown in Table 5.1, is present in the samples of
milk in the largest quantity.

(iii) Explain one way in which drinking water-buffalo’s milk might be better for a
person's health than drinking goat’s milk.

(iv) State and explain which substance in Table 5.1 does not need to be digested in
the human alimentary canal.

© UCLES 2013
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(b) Milk can be used for making yoghurt.
o Bacteria are added to the milk. The milk is kept at a temperature of 40°C.
e The bacteria convert lactose in the milk to lactic acid.

¢ When the pH has reached about 4.5, the yoghurt is moved to a refrigerator at a
temperature of 3°C.

(i) Explain why the milk is kept at a temperature of 40 °C after the bacteria have been
added to it.

(iii) Milk has a pH of about 6.5. Explain why the pH of milk changes during the
manufacture of yoghurt.

© UCLES 2013 [Turn over
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6 (a) In a store, two workers are lifting 5kg bags of flour onto the shelves. There
shelves, 0.4 m apart. The lowest shelf is 0.4 m from the floor.

Fig. 6.1 shows the two workers.

\ shelf 5

shelf 4

shelf 3

shelf 2

shelf 1

worker X worker Y

Fig. 6.1

(i) Worker X lifts three bags from the floor to shelf 2. Worker Y lifts one bag from the
floor to shelf 5.

Worker X says that he has done more work than worker Y.
Use calculations of the work done to explain whether or not he is correct.
State the formula that you use.

formula

(ii) Each worker lifts one bag from the floor to shelf 2. Worker X does this more quickly
than worker Y.

Which worker exerted the higher power during their lift?

Explain your answer.

© UCLES 2013
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(iii) Each 5kg bag of flour has a volume of 5500 cm?®.
Calculate the average density of the bag of flour.
State your answer in g/cm®.
State the formula that you use and show your working.

formula

working

© UCLES 2013 [Turn over
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(b) Three boys, A, B and C, walk together from their school to a store. They sta
store for a few minutes and then return to school.

When they leave the store,
e one boy walks back to school at a steady pace,
e one boy walks back to school at a slower steady pace,

e one boy slows down gradually as he walks back to school.

The graph in Fig. 6.2 shows how their speeds vary with time during the whole journey
to the store and back again.

14 oo -
boys A B and C boy B
1.2
\\
NG
1.0 o,
S0
speed/ 0.8 ;
m per s S boy A
P 0.6 N
0.4 >
\\
0.2 A
0 -
0O 100 200 300 400 500 600 700 800 900 1000
time/s
Fig. 6.2

(i) Calculate the distance of the store from the school.

Show your working.

............................................ [2]
(ii) For how many seconds do the boys stay in the store?
....................................... s [1]
(ifi) Which boy slowed down on his way back to school?
State a reason for your answer.
BOY et DECAUSE ||| .ooeeeeeereeeesessesesesssssssssssssessssssessssssessssasessssans
[1]

© UCLES 2013



17

7 (a) Fig. 7.1 shows apparatus a student used to investigate the reaction between
powder and dilute hydrochloric acid.

The student predicted that a gas would be given off in her experiment and chose to test
the gas using limewater.

side-arm — | |
test-tube T )
dilute hydrochloric acid —_j=— J|°
So, d|°|_— limewater
% o R
white powder —_J \°_/
Fig. 7.1

State the gas that the student predicted would be given off.
Explain your answer.

name of gas ...
OXPIANALON | eeeeeeseeeeeeee s eeeeess e eessssaeesees e e s R SR e ee s s srees
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(b) The student investigated the temperature change when sodium hydrogenca
was added to excess dilute hydrochloric acid.

Fig. 7.2 shows the apparatus she used.

insulated
beaker

reg ?tlon temperature
mixture sensor
Fig. 7.2

Temperature measurements were displayed on the computer screen as a graph of
temperature against time.

This graph is shown in Fig. 7.3.

20 i
&\\
\\\ \
N\
15 § i
start of I
“i-experiment = -
temperature
/°C 10
5
0
time/min
Fig. 7.3

(i) On the graph, mark with an X the point where sodium hydrogencarbonate was
added to the dilute hydrochloric acid. [1]

© UCLES 2013
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(ii) Calculate the temperature change shown in Fig. 7.3 that occurred du
reaction.

(ifi) Use the results shown in Fig. 7.3 to explain, in terms of chemical energy and heat
energy, the energy transformation that occurred during the reaction.

(c) Sodium hydrogencarbonate, NaHCOs3, is a solid compound made of sodium ions and
hydrogencarbonate ions. Sodium is a metal in Group 1 of the Periodic Table.

Deduce the formula and electrical charge of a hydrogencarbonate ion.

Explain your answer.

© UCLES 2013 [Turn over
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8 Fig. 8.1 shows the human gas exchange system.

A0
>
&
e
S

Fig. 8.1

(a) Use label lines to label each of these structures on Fig. 8.1.
trachea
bronchus [2]

(b) Gas exchange takes place across the surface of the alveoli in the lungs.

List two features of alveoli that help gas exchange to take place quickly.

© UCLES 2013
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(c) The gas exchange system is protected from pathogens and harmful substanc
tissue, containing goblet cells and ciliated cells, that lines the nose, trachea

bronchi.

Fig. 8.2 shows part of this tissue inside the nose.

goblet cell —_ ||
(produces
mucus)

Fig. 8.2

Describe how the tissue shown in Fig. 8.2 helps to stop harmful substances getting into

the lungs.

© UCLES 2013
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(d) An experiment was carried out to find out how passive smoking affects the a
the goblet cells and cilia.

Six people sat in a closed room. On day 1, they breathed normal, clean air. On day 2,
they breathed air containing cigarette smoke.

After one hour, a substance was sprayed into each person’s nose. After 40 minutes,
the researchers measured the percentage of the substance that remained in each
person’s nose. This was done on both days.

The faster the cilia and goblet cells were working, the faster the substance was
removed from the nose.

Table 8.1 shows the results.

Table 8.1
percentage of substance remaining after 40 minutes
person day 1 day 2
after breathing clean air after breathing air containing cigarette smoke
1 65 26
2 84 49
3 67 96
4 23 51
5 40 91
6 78 24

(ii) Which three persons’ results showed that breathing air containing cigarette smoke
slowed down the rate at which their cilia and goblet cells worked?

(i) Suggest how exposure to cigarette smoke could affect the health of these three
people.

© UCLES 2013




23

Please turn over for Question 9.
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9 (a) A studentinvestigated how a change in potential difference across a lamp affe
current flowing through the lamp.

She used wires to connect the components shown in Fig. 9.1 to make a circuit.

A 2
wl
\\\\\\\\ il 7

O v /////0
— +[-— +

Fig. 9.1

(i) Using the correct circuit symbols, draw a diagram to show the circuit she used.

(3]

© UCLES 2013
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(ii) The student measured the current passing through a wire when a
difference was applied across it.

Calculate the resistance of the wire when a potential difference of 0.3V is applie

and the current measured is 0.5A.
State the formula that you use and show your working.

formula

working

(b) Electricity is often transmitted through overhead power cables hung from pylons. If
these cables are put up on a hot summer day, they are hung loosely from the pylons as

shown in Fig. 9.2.

Fig. 9.2

© UCLES 2013
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1 Most of the elements in the Periodic Table can be classified as either metals or non-

Fig. 1.1 shows the elements in Group 4 of the Periodic Table.

carbon

silicon

germanium

tin

lead

Fig. 1.1

(a) (i) Use the classification of metal or non-metal to describe how the Group 4 elements
differ from both Group 1 (alkali metals) and Group 7 (halogens).

(ii) Francium and astatine are rare elements which are placed respectively in Group 1
and Group 7 of the Periodic Table.

Predict how the melting points of francium and astatine differ from the other
elements in their respective groups.

Explain your predictions briefly.

© UCLES 2013



(b) Fig. 1.2 shows apparatus used to carry out a redox reaction to extract lead fr
oxide, PbO.

lead oxide U-tube
/
- = excess hydrogen
g;a/‘grogen —>—|—f|- \4413/ L—T| being burnt
heat

water condensing —| | cold water

inside U-tube

(i) Describe a chemical test and its result which would confirm that the liquid
condensing inside the U-tube is water.

(ii) Construct a balanced symbolic equation for the reaction between hydrogen and
lead oxide.

(iii) Suggest why the method shown in Fig. 1.2 could not be used to extract calcium
from calcium oxide.

© UCLES 2013 [Turn over



2 (a) An elephant of mass 5000kg exerts a constant force of 1400N to push a tr
along at a steady speed of 1.5m/s.

(i) Calculate the work done by the elephant when the tree trunk moves 10m.
State the formula that you use and show your working.

formula

working

(ii) Calculate the kinetic energy of the elephant when it is moving at 1.5m/s.
State the formula that you use and show your working.

formula

working

© UCLES 2013
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(b) The volume of the elephant is 5m?>. Its mass is 5000 kg.
Calculate the density of the elephant.
State the formula that you use and show your working.

formula

working

(c) An elephant can communicate with other elephants using infrasound. This is a very low
frequency vibration which it is usually impossible for a human to hear.

(i) Suggest a possible frequency for this vibration and explain why you chose your

answer.
frequency ..o Hz
OXPIANGLON | eeeeeeeeeessseeeesssssesessssesessssssesessssssseessssesessssseesessssessessneee
................................................................................................................................... 2]
(ii) State the meaning of the term frequency.
................................................................................................................................... [1]
(ifi) Other animals can communicate using ultrasound.
Suggest how ultrasound differs from infrasound.
(1]

© UCLES 2013 [Turn over



3 A peaseed was planted in a pot. When the seed had grown into a young plant, the
placed on its side, in a room where light was coming from all sides.

Fig. 3.1 shows the young pea plant three days after the pot had been placed on its side.

Fig. 3.1

(@) (i) Name the response shown by the pea plant in Fig. 3.1.

(ii) Suggest how this response will help the plant to reproduce sexually when it has
grown to maturity.

© UCLES 2013



(b) On one of the days when the pot was placed on its side, a scientist measured

o the increase in length of the upper surface and the lower surface of the stem o

pea plant,

e the concentration of auxin in the cells on the upper surface and lower surface of

the stem of the pea plant.

His results are shown in Fig. 3.2.

8 e
, lower
surface
1.5
6 A
b4
5 e e WU IS e
%
chgnge J concentration 1
n of auxin/ L
length arbitrary j
B units | [
0.5 T
2 = -
/.77 upper
1 S surface-  [FE R FEE
0
0 upper lower
0 20 40 60 surface surface
time /minutes part of plant
Fig. 3.2
Use the results in Fig. 3.2 to explain what has caused the stem of the pea plant to grow
upwards.
.......................................................................................................................................... [3]
© UCLES 2013
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4 Fig. 4.1 shows a microwave oven.

(@) (i)

© UCLES 2013

oo
[eXe]

Fig. 4.1
Microwaves cook food by transferring energy to the food.

Choose words from the list to complete the sentences below. You may use each
word once, more than once, or not at all.

chemical conduction convection

potential radiation thermal

Microwaves are absorbed by the outer layers of food.
The microwave energy is transferred to water and fat molecules in these layers,

increasing the energy of these layers.

centre of solid food by . 2]




(b) The following label is found on a cooker that combines a microwave oven and a

voltage 220V
microwave oven power 0.60kW
grill power 1.20kW

Some meat is cooked using both the microwave oven and the grill. Both are switched

on at full power for 30 minutes.

Calculate the total energy transferred by the cooker.

Show your working.

(c) Electrical lighting is now being designed so that it is more efficient and can operate

using less electrical energy.

Explain why reducing the amount of energy used by electrical lighting could reduce the

amount of carbon dioxide emitted into the atmosphere.

© UCLES 2013
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5 (a) When sodium is burned in air, a mixture of solid products, which contains t
compound sodium oxide, is produced.

Fig. 5.1 shows diagrams of a sodium atom and an oxygen atom as they exist just
before sodium oxide starts to form.

Fig. 5.1

Describe how sodium and oxygen atoms become bonded together. Your answer
should explain why the formula of sodium oxide is Na,O.

© UCLES 2013 [Turn over



(b) Fig. 5.2 shows apparatus a student used to investigate the electrolysis of dilute
acid.

P— [ A
9as — 4 —— hydrogen
e _
_0
- o o —
— O 7] . .
o o 1 dilute sulfuric
— © o acid
(o]
B o =
~% o
| O o]
variable
resistor
d.c. power @
supply
Fig. 5.2

The variable resistor was included in the electrolysis circuit so that the student could
alter the current.

Table 5.1 shows some of the measurements the student made in his investigation.

Table 5.1
experiment time current was volume of hydrogen
current/A 3
number passed/seconds collected/cm
1 0.48 400 24
2 0.24 400 12

(i) The student thought that gas P could be oxygen.

Describe the test that the student should use to find out whether or not gas P is
oxygen.

© UCLES 2013
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(ii) Calculate the rate at which hydrogen was produced in experiment 1.

Show your working and state the units.

(iii) Al dilute solutions of acids contain hydrogen ions, H”.

Describe, in terms of electrons, ions and atoms, what happens when hydrogen
ions collide with the surface of the negative electrode.

(iv) Use your knowledge of electric current to suggest an explanation for the difference
in the results for experiments 1 and 2.

© UCLES 2013 [Turn over
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6 Fig. 6.1 shows a food chain. The arrows show how
another, along the chain.

grass sheep
Fig. 6.1
(@) The grass is the producer in this food chain.

Explain how plants produce a supply of chemical energy at the start of the food chain.

(b) Energy is lost between the trophic levels in a food chain.

Describe one way in which energy is lost from this food chain.

(c) (i) The cells in the man's body use respiration to release useful energy from nutrients
that he has absorbed.

State the balanced equation for aerobic respiration.

© UCLES 2013




15

(ii) A person living in a very cold climate generally needs to eat more than a
living in a hot climate.

Explain why.

© UCLES 2013 [Turn over
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7 (a) Acircuit for a torch (flashlight) contains two cells, a lamp and a switch.

Using the correct symbols, draw a circuit diagram for the torch.

(2]

(b) Torches are usually powered by electrical cells. They can also be powered by energy
from the Sun (solar energy).

Solar energy is a renewable energy resource.
Name one other renewable energy resource and one non-renewable energy resource.

renewable energy resource

(c) (i) A resistor of 1200Q is connected in series with another resistor of 2400 Q.
Calculate the combined resistance of these two resistors.
State the formula that you use and show your working.

formula

working

© UCLES 2013
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(ii) If the two resistors had been connected in parallel, which of the values belo
be the combined resistance of the two resistors?

Explain your answer.

800Q 1200Q 1600Q 2400Q 36002

combined resistance

explanation

© UCLES 2013 [Turn over
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8 (a) A student added a solution of the same dilute
shown in Fig. 8.1.

P Q R

$ &

magnesium magnesium copper copper
carbonate carbonate oxide
Fig. 8.1

Complete Table 8.1 by matching the test-tubes, P, Q, R, S and T, with the observations

which are made when the dilute acid reacts with the contents.

Some of the observations apply to more than one of the test-tubes. You may use each

letter once, more than once or not at all.

Table 8.1

—/

alkaline solution

containing

observations

test-tube(s)

The mixture turns red when excess acid has been added.

A colourless gas is given off.

A blue solution is formed.

A colourless gas which pops when ignited is given off.

© UCLES 2013
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(b) The student used the apparatus shown in Fig. 8.2 to investigate neutr:
reactions involving two acids, A and B.

pH sensor

sodium hydroxide
solution

Fig. 8.2

In each experiment, 25.0cm® of the same solution of sodium hydroxide were placed
into a beaker. The acid was added at a constant rate until it was in excess.

The measurements were displayed on the computer screen as a graph of pH of the
reaction mixture against volume of acid that had been added.

The results for the two acids are shown in Fig. 8.3.

14
13 B—

12 DN

11
10

[(e]

pH of
reaction
mixture

G

0 10 20 30 40 50 60 70 80

O =~ N W b~ 01 O N @

volume of acid added/cm?

Fig. 8.3
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Describe how the pH of the mixture in the beaker changes as the volume o
increases.

The student found that 12.5cm?® of acid A and 62.5 cm?® of acid B were needed to
neutralise the sodium hydroxide in the beaker.

Explain how the student obtains these results from the graph shown in Fig. 8.3.

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

State and explain briefly which acid, A or B, was the more concentrated.

aCid ............................................

OXPIANGON ||| e eeeseeeess e sssssesessseeess s sss e sss s s s s s e
(1]
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9 Fig. 9.1 shows a section through a small blood vessel.

Fig. 9.1

(a) Cell Ais a red blood cell.

(i) Outline two ways in which this cell differs from a liver cell.

................................................................................................................................... (2]
(b) Describe the function of cell B.
.......................................................................................................................................... [2]
(c) As people get older, their risk of developing coronary heart disease increases.
(i) Explain what is meant by coronary heart disease.
................................................................................................................................... [2]

(ii) List two factors, other than getting older, that increase the risk of developing
coronary heart disease.

© UCLES 2013
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1 (a) Table 1.1 shows the numbers of protons, neutrons and electrons in four atoms,

and D.
Table 1.1
atom protons neutrons | electrons
A 2 2 2
B 3 4 3
Cc 1 0 1
D 4 5 4

(i) Explain which one of the atoms, A, B, C or D, has a nucleon number (mass

number) of four.

© UCLES 2013




(b) Fig. 1.1 shows containers of hydrogen and helium.

© UCLES 2013

3

5 5

&
< 8 % <
Q. P
H, N He
hydrogen helium atom
molecule

Fig. 1.1

Describe, in terms of electrons, how a chemical bond forms between two hydrogen
atoms.

You may draw a diagram of a hydrogen molecule if it helps you to answer this
question.

[Turn over
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(c) Hydrogen is often included in the reactivity series of metals.

Use the idea of reactivity to explain the observations shown in Fig. 1.2.

burning

splint
no
T pop reaction

/

dilute —— o o dilute ——
hydrochloric  |o, © hydrochloric
acid PR acid
@— zinc @— silver
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2 (a) Afishing boat uses echo sounding to detect a shoal of fish.

This is shown in Fig. 2.1.

shoal of fish

Fig. 2.1

Short pulses of sound are sent out from the boat. The echo from the
detected by a receiver on the boat 0.2 seconds later.

Sound waves travel through water at a speed of 1600m/s.
(i) Calculate the distance of the shoal of fish below the boat.
State the formula that you use and show your working.

formula

working

(ii) The sound waves have a wavelength of 0.25m.
Calculate the frequency of the waves.
State the formula that you use and show your working.
formula

working

© UCLES 2013
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(b) (i) Water waves are a renewable energy resource.

Outline two advantages of using renewable energy resources.

(ii) Fig. 2.2 shows how water waves can be used to produce electricity.

turbine  generator
water movement causes \ /

air to move in and out T

of the air chamber
air chamber

waves make water
rise and fall in
air chamber

Fig. 2.2

Using the information in Fig. 2.2, describe two of the energy transfers that are
involved in changing the kinetic energy of the waves into electrical energy.

© UCLES 2013



7

(c) Fig. 2.3 shows an iceberg floating in the sea.

air
/\ water vapour in air

ice

sea water

Fig. 2.3
(i) Which material named on Fig. 2.3 best fits the statement below?

“The particles are able to move, are randomly arranged and are closely packed.”

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

(ii) Name the process by which water molecules in the sea become water molecules
in the air.

[1]

© UCLES 2013 [Turn over
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3 The addition of a harmful substance to the environment is called pollution.
of pollution caused by human activities are

e acid rain,
o fertilisers entering rivers and lakes,

e the release of too much carbon dioxide into the atmosphere.

(a) Describe how acid rain is caused.

(c) Explain how cutting down forests can result in an increase in the carbon dioxide
concentration in the atmosphere.

© UCLES 2013
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4  Petroleum (crude oil) and rock salt occur naturally in the Earth’s crust.

(@) Petroleum is a mixture that contains thousands of different compounds. Many of the
compounds are alkanes.

Draw the structure of the alkane molecule that contains eight hydrogen atoms. Use
short lines to represent covalent bonds.

(2]

(b) When petroleum is refined, it is separated into simpler mixtures.

Fig. 4.1 shows a simplified diagram of apparatus that is used to refine petroleum.

Ly
I

Jo
|

hot petroleum —

L

Fig. 4.1

Explain, in terms of intermolecular forces and the size of molecules, why the average
boiling point of the fraction at B differs from the average boiling point of the fraction at C.

© UCLES 2013
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(c) Rock salt contains mainly sodium chloride which is a compound of the alka
sodium, and the halogen, chlorine.

(i) Explain why the uncombined elements sodium and chlorine are not found in the
Earth’s crust.

(ii) Describe the changes in electron configuration when sodium atoms (2,8,1) react
with chlorine atoms (2,8,7) to form sodium chloride.

© UCLES 2013 [Turn over
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5 Milk is a liquid produced by cows, goats and other mammals, on which they fe
young.

(a) Table 5.1 shows the mass of some of the substances in 100g samples of milk from
three mammals.

Table 5.1
substance cow’s milk goat’s milk water-buffalo’s milk
protein/g 3.2 3.1 4.5
fat/g 3.9 3.5 8.0
carbohydrate/g 4.8 44 4.9
calcium/mg 120 100 195

(i) Which substance shown in Table 5.1 is present in the samples of milk in the
smallest quantity?

(i) Suggest which substance, not shown in Table 5.1, is present in the samples of
milk in the largest quantity.

(iii) Explain one way in which drinking water-buffalo’s milk might be better for a
person's health than drinking goat’s milk.

(iv) State and explain which substance in Table 5.1 does not need to be digested in
the human alimentary canal.

© UCLES 2013
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(b) Milk can be used for making yoghurt.
o Bacteria are added to the milk. The milk is kept at a temperature of 40°C.
e The bacteria convert lactose in the milk to lactic acid.

¢ When the pH has reached about 4.5, the yoghurt is moved to a refrigerator at a
temperature of 3°C.

(i) Explain why the milk is kept at a temperature of 40 °C after the bacteria have been
added to it.

(iii) Milk has a pH of about 6.5. Explain why the pH of milk changes during the
manufacture of yoghurt.

© UCLES 2013 [Turn over
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6 (a) In a store, two workers are lifting 5kg bags of flour onto the shelves. There
shelves, 0.4 m apart. The lowest shelf is 0.4 m from the floor.

Fig. 6.1 shows the two workers.

y shelf 5

"0.4 m
shelf 4

v 0.4m
shelf 3

"0.4 m
shelf 2

v 0.4m
shelf 1

"0.4 m

worker X worker Y
Fig. 6.1

(i) Worker X lifts three bags from the floor to shelf 2. Worker Y lifts one bag from the
floor to shelf 5.

Worker X says that he has done more work than worker Y.
Use calculations of the work done to explain whether or not he is correct.
State the formula that you use.

formula

(ii) Each worker lifts one bag from the floor to shelf 2. Worker X does this more quickly
than worker Y.

Which worker exerted the higher power during their lift?

Explain your answer.

© UCLES 2013
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(iii) Each 5kg bag of flour has a volume of 5500 cm?®.
Calculate the average density of the bag of flour.
State your answer in g/cm®.
State the formula that you use and show your working.

formula

working

© UCLES 2013 [Turn over
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(b) Three boys, A, B and C, walk together from their school to a store. They sta
store for a few minutes and then return to school.

When they leave the store,
e one boy walks back to school at a steady pace,
e one boy walks back to school at a slower steady pace,

e one boy slows down gradually as he walks back to school.

The graph in Fig. 6.2 shows how their speeds vary with time during the whole journey
to the store and back again.

T4 T
boys A, B and C boy B
1.2
\\
1.0 At o ::\f\é,OJ,
BN 4]
speed/ 0.8 - S
m per s N 3
P 0.6
04 :::::::::::::::::::::::::EE:_::::::::: R
0.2
0 A
0O 100 200 300 400 500 600 700 800 900 1000
time/s
Fig. 6.2

(i) Calculate the distance of the store from the school.

Show your working.

............................................ [2]
(ii) For how many seconds do the boys stay in the store?
....................................... s [1]
(iii) Which boy slowed down on his way back to school?
State a reason for your answer.
DOY e DECAUSE || oo neaee
(1]
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7 (a) Fig. 7.1 shows apparatus a student used to investigate the reaction between
powder and dilute hydrochloric acid.

The student predicted that a gas would be given off in her experiment and chose to test
the gas using limewater.

side-arm —_| I
test-tube T )
HH
dilute hydrochloric acid —_|5— J|°
Oo° o, 4 [°[_— limewater
o ©O o
white powder —X_J \°>/
Fig. 7.1

State the gas that the student predicted would be given off.
Explain your answer.

name of gas ...
OXPIANALON ||| oot sss s sss s sss s sss s sss s ss s sss et snss s enes s,
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(b) The student investigated the temperature change when sodium hydrogenca
was added to excess dilute hydrochloric acid.

Fig. 7.2 shows the apparatus she used.

insulated
beaker

reg ?tlon temperature
mixture sensor
Fig. 7.2

Temperature measurements were displayed on the computer screen as a graph of
temperature against time.

This graph is shown in Fig. 7.3.

20 E-d
&\\
\\ \
N\
15 33335}gi;iigzi::::::\‘:\:::::::::::::::::::::::::::::::::::::::::::—:_:::__;g——;
startof .
experiment = Ll
temperature
/°C 10
5
0
0 1 2 3 4 5 6 7 3

time/min
Fig. 7.3

(i) On the graph, mark with an X the point where sodium hydrogencarbonate was
added to the dilute hydrochloric acid. [1

© UCLES 2013
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(ii) Calculate the temperature change shown in Fig. 7.3 that occurred du
reaction.

(ifi) Use the results shown in Fig. 7.3 to explain, in terms of chemical energy and heat
energy, the energy transformation that occurred during the reaction.

(¢) Sodium hydrogencarbonate, NaHCOs3;, is a solid compound made of sodium ions and
hydrogencarbonate ions. Sodium is a metal in Group 1 of the Periodic Table.

Deduce the formula and electrical charge of a hydrogencarbonate ion.

Explain your answer.

© UCLES 2013 [Turn over
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8 Fig. 8.1 shows the human gas exchange system.

Fig. 8.1

(a) Use label lines to label each of these structures on Fig. 8.1.
trachea
bronchus [2]

(b) Gas exchange takes place across the surface of the alveoli in the lungs.

List two features of alveoli that help gas exchange to take place quickly.

© UCLES 2013
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(c) The gas exchange system is protected from pathogens and harmful substanc
tissue, containing goblet cells and ciliated cells, that lines the nose, trachea

bronchi.

Fig. 8.2 shows part of this tissue inside the nose.

goblet cell —_ ||
(produces
mucus)

Fig. 8.2

Describe how the tissue shown in Fig. 8.2 helps to stop harmful substances getting into

the lungs.

© UCLES 2013

to opening of nostril

—— thin layer of mucus

to lungs
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(d) An experiment was carried out to find out how passive smoking affects the a
the goblet cells and cilia.

Six people sat in a closed room. On day 1, they breathed normal, clean air. On day 2,
they breathed air containing cigarette smoke.

After one hour, a substance was sprayed into each person’s nose. After 40 minutes,
the researchers measured the percentage of the substance that remained in each
person’s nose. This was done on both days.

The faster the cilia and goblet cells were working, the faster the substance was
removed from the nose.

Table 8.1 shows the results.

Table 8.1
percentage of substance remaining after 40 minutes
person day 1 day 2
after breathing clean air after breathing air containing cigarette smoke
1 65 26
2 84 49
3 67 96
4 23 51
5 40 91
6 78 24

(ii) Which three persons’ results showed that breathing air containing cigarette smoke
slowed down the rate at which their cilia and goblet cells worked?

(i) Suggest how exposure to cigarette smoke could affect the health of these three
people.

© UCLES 2013
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Please turn over for Question 9.
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9 (a) A studentinvestigated how a change in potential difference across a lamp affe
current flowing through the lamp.

She used wires to connect the components shown in Fig. 9.1 to make a circuit.

A 2
uln
\\\\\\\\\ 1, W

SR v /////e
— +[1— +

Fig. 9.1

(i) Using the correct circuit symbols, draw a diagram to show the circuit she
used.

(3]

© UCLES 2013



25

(ii) The student measured the current passing through a wire when a
difference was applied across it.

Calculate the resistance of the wire when a potential difference of 0.3V is applie

and the current measured is 0.5A.
State the formula that you use and show your working.

formula

working

(b) Electricity is often transmitted through overhead power cables hung from pylons. If
these cables are put up on a hot summer day, they are hung loosely from the pylons as

shown in Fig. 9.2.

Fig. 9.2

Suggest why the cables are hung loosely.
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26

BLANK PAGE

© UCLES 2013



27

BLANK PAGE

© UCLES 2013



28

“(*d'y4) @inssaud pue ainjesadwa} Wool Je (Wp g sl seb Aue Jo ajow Suo JOo aWN|oA 8y

€0l [4 1oL 0oL 66 86 16 96 S6 6 €6 26 16 06 J18quinu (o1woye) uojoud = g q
wnjousIme-] wnijeqoN wninsepualy winjuus4 wnuelsuig wnjuiopen wnijexieg wnung wnjouswyY wnuoinid wniumden wnjuein wnunoelold wnyoy
" ON PW wy s3 10 1g wo wy nd dN n ed uL loquiAs ool = X X Aoy
8€z cee SSew Jlwoje aAlelal = e e
(72 0L 69 89 19 99 S9 9 €9 29 19 09 65 85
wnpayn wniquenA wnyny ) wnigqsg wniwjoH wnisoidsAQ wniqua) wniuopes wnidoing wnuewes wniylawoid wniwApoaN | wniwAposseld wnue)

S9LI8S ploundY €01-06}
nq aA wy 13 OH ka aL ) n3 ws wd PN id o} SoLIBS PIOUELILET | s~
743 €Ll 691 191 S9l [4°13 651 A3 s 051 vyl 343 orlL : P! 4 TLL wm«.

1 68 88 18
wniunoy wnipey wniouesy
v ey a4
Lee 9ze
98 S8 8 €8 28 18 08 6. 8. LL 9L SL VL €L CL |* PAS] 95 SS
uopey aunejsy wniuojod yinwsig pea wnyjey L Ainosey ploo wnuneid winipu| wnwso wnjuayy uaysbuny wnejue) wniugey wnueyue wnueg wniseen
uy w od 'g dqd 11 BH ny id i1 SO 2= M el 3H e ed s2
602 102 02 102 161 S61 261 06l 98l 8L 3313 723 6EL LEL €el
¥S €5 4} 1S 0S 67 8y Ly 9 Sy 144 14 44 34 oy 6€ 8¢ L€
uousy auipoj wnunjaL Auownuy uip wnipuy wnjwped JoNIS wnipejied wnipoyy wniuayny wnpauyoa). wnuspgAlopy wniqoIN wnjuoouz wnupA wnpuong wnipigny
aX I oL as us ur PD By Pd yd - oL O AdN Lr4 A 1S ad
39 pral 8cl (445 6L S 413 801 901 €0l 1oL 96 €6 16 68 88 g8
9€ S€ Y€ €€ 45 1€ 0¢ 62 8¢ e 92 14 e €C [24 %4 0C 6l
uojdAsy auwoig wnusjeg oluesly wnjuewsss wnyes ouz Jsaddod [8%0IN 11eqoD uoy| eseuebuepy wniwoiyy wnipeuep wnjuey| wnipueog wniEed wnissejod
M 149 °s svY 99 eo uz ny IN °J o4 UN 10 A 1L oS8 ed A
8 08 6L 7 €L 0L S9 9 65 65 95 SS 2s 3] 14 14 or 6¢
8l Ll 9l Sl 142 €l cl 113
uoBiy auLo|yd anyng snioydsoud uoollig wnuwingy wnisaubepy wnipog
v 12 S d ! v B EN
oy §'6e 43 33 8¢ Le e 14
oL 6 8 L 9 S 14 [
uoaN auuon|4 uabAxo uaboniN uoqien uolog wnihieg wniyi
SN d o N o) d °d 1
0c 6l 9l 142 cl L 6 L
4 I
wnigH uaboipAH
oH H
14 3
0 i | | oa Al no | I _
dnoug

Ssjuawia|g ayj Jo a|qeL d1poliad ayL
133HS viva

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the

publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of

Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2013



