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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 1 0 1
B 8 8 8
Cc 1 1 1
D 15 16 15

(i) Name the central part of an atom that contains protons and neutrons.

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

© UCLES 2013

number) of 16.

Use the information in Table 1.1 to explain why atoms do not have an overall
electrical charge.
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(b) Fig. 1.1 shows containers of hydrogen and helium.

S 5
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Q. XX
H, N He
hydrogen helium atom
molecule
Fig. 1.1
(i) Hydrogen is usually described as a non-metal.
Name the type of chemical bond joining the atoms in a hydrogen molecule.
................................................................................................................................... [1]
(ii) Suggest why helium exists as uncombined atoms.
................................................................................................................................... [1]
(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
\ / é%
\/pop\
[¢]
dilute — [, o
hydrochloric o, ©
acid PR
@— zinc
Fig. 1.2
................................................................................................................................... [2]
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(a) A fishing boat is floating on the sea.

A fisherman drops a heavy anchor from the boat. The anchor accelerates as it f
through the water.

(i) Name the downward force which makes the anchor accelerate.

(ii) Complete the sentence below to describe the main energy change that happens to
the anchor during its fall.

energy is changed into

energy. [2]

(b) Fig. 2.1 shows a diagram of a water wave.
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Fig. 2.1
Which measurement A, B, C, Dor E is

(i) the wavelength of the wave? [1]

(ii) the amplitude of the wave? 1
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(c) Water waves are a renewable energy resource.
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
@: N

of the air chamber
air chamber

waves make water
rise and fall in
air chamber

Fig. 2.2

Complete the sentences below to describe how the kinetic energy of the waves is
changed into electrical energy.

The kinetic energy of the waves is transferred into the gravitational potential energy of
the water.

This causes the air to move and make the spin.

Electrical energy is produced in the ) [2]
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3 Fig. 3.1 shows some organisms that live in and around a pond.

heron

Fig. 3.1

(a) Herons eat fish. Water snails eat water plants, such as yellow water lilies.

Tick all the boxes that correctly describe each organism.

producer consumer carnivore herbivore

heron

water snail

yellow water lily

(3]

(b) The addition of a harmful substance to the environment is called pollution. Two
examples of pollution caused by human activities are

e untreated sewage entering a pond,

e the release of methane into the atmosphere.

(i) Explain why untreated sewage entering a pond may cause fish to die.
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(ii) Methane is produced by bacteria and other decomposers breaking down
waste material in rubbish dumps.

Describe how air pollution by methane can harm the environment.
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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.

(i) Complete the diagram of the alkane molecule that contains two carbon atoms.

(2]
(ii) Fig. 4.1 shows a simple pie chart of the composition of natural gas.

other gases

gas X

Name gas X. [1
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(b) When petroleum is refined, it is separated into fractions.

Fig. 4.2 shows a simplified diagram of apparatus that is used to refine petroleum.

— refinery gas

3

L

— diesel oil (gas oil)

1

1

1

hot petroleum ——

Fig. 4.2
(i) State the full name of the process shown in Fig. 4.2.
(ii) Refinery gas and diesel oil are used as fuels.

Name the two compounds that are formed when alkanes in these fuels undergo
complete combustion.

(c) Rock salt contains mainly sodium chloride which is a compound of the alkali metal,
sodium, and the halogen, chlorine.

(i) Explain why the uncombined elements sodium and chlorine are not found in the
Earth’s crust.
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(ii) Fig. 4.3 shows diagrams of a sodium atom and a chlorine atom.

Fig. 4.3

When sodium reacts with chlorine, the atoms shown in Fig. 4.3 first change into
electrically charged atoms known as ions.

Describe briefly what happens when sodium atoms and chlorine atoms are
changed into ions.
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5 Milk is a liquid produced by cows and other mammals, on which they feed their youn
Table 5.1 shows the mass of some of the substances in 100g samples of milk from t
mammals.
Table 5.1
substance cow’s milk water-buffalo’s milk
protein/g 3.2 4.5
fat/g 3.9 8.0
carbohydrate/g 4.8 4.9
calcium/mg 120 195
(@) Which substance shown in Table 5.1 is present in the samples of milk in the smallest
quantity?
..................................................................... [1]
(b) Suggest which substance, not shown in Table 5.1, is present in the samples of milk in
the largest quantity.
..................................................................... [1]
(c) Explain why both cow’s milk and water-buffalo’s milk produce a violet colour when
tested with biuret solution.
.......................................................................................................................................... [1]
(d) Predict the colour you would see if you added iodine solution to cow’s milk.
Explain your answer.
00|our -----------------------------------------------------------------
OXPIANGLON e eeeeeeeeeeeessssseeeesesssasssesssessss s seeesss s seessessssseesssmsns [2]
(e) List the components of milk, shown in Table 5.1, that provide energy.
.......................................................................................................................................... [1]
(f) Explain one way in which drinking water-buffalo’s milk might be better for a person’s
health than drinking cow’s milk.
.......................................................................................................................................... [2]
© UCLES 2013
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6 (a) In a store, two workers are lifting 5kg bags of flour onto the shelves. There
shelves, 0.5m apart. The lowest shelf is 0.5 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 a bag of flour onto shelf 2. Worker Y lifts a bag of flour onto shelf 4.
Which worker has done more work?

Explain your answer.

worker . DO CaUSE e seeenens
................................................................................................................................... [1]
(ii) State the unitin which work and energy are measured. [1]
(iii) State the mass of each 5kg bag of flour in grams. ... g [1]
(iv) 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
g/ecm®  [2]
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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.

............................... m  [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 ||| .oeeeeeeeeeeesessesesessssssssessasesssssssesssssessssasessssans
(2]
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7 (a) Sodium hydrogencarbonate, NaHCO,, is a white solid compound.

State the number of different elements that are shown combined in the formu
NaHCO3.

(b) Fig. 7.1 shows apparatus a student used to investigate the reaction between sodium
hydrogencarbonate and dilute hydrochloric acid.

side-arm —_ |
test-tube T ),
dilute hydrochloric acid —_[5— o °
Dc? °, 4 |’]_— full range indicator solution
sodium hydrogencarbonate —X__J OQ’/ (Universal Indicator)
Fig. 7.1

The student observed that the indicator changed colour from green to orange.

Explain this observation.
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(c) The student investigated the temperature change when sodium hydrogenca
was added to excess dilute hydrochloric acid.

Fig. 7.2 shows the apparatus she used.

—— thermometer

dilute hydrochloric acid —_ [5|| [

[e]
— o)
O

(o)

Co
%o

o

sodium hydrogencarbonate —\>/

Fig. 7.2

Table 7.1 shows the temperature measurements the student made.

Table 7.1
temperature of the acid before the reaction/°C 19.0
temperature of the reaction mixture after reaction/°C 12.0

(i) Calculate the temperature change that occurred during the reaction.

(ii) State the term that is used to describe chemical reactions that cause this type of
temperature change.

(d) A soluble calcium compound can be made by reacting lemon juice with finely powdered
egg shells, which are made mainly of calcium carbonate.

Lemon juice contains a relatively low concentration of acid.
State the effect on the rate of reaction of

using a relatively low acid concentration,

© UCLES 2013 [Turn over



8 Fig. 8.1 shows the human gas exchange system.

1

(=2

Fig. 8.1

(@) Name structures A and B.

(b) Table 8.1 shows the differences in the composition of inspired and expired air.

Table 8.1
gas percentage in inspired air percentage in expired air
nitrogen 78
oxygen 21 17
carbon dioxide 0.04 4
noble gases 1

(i) Complete Table 8.1.

(ii) Name one noble gas that is present in air.

© UCLES 2013
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(iii) Explain why the air that we breathe out (expired air) contains less oxy
more carbon dioxide than the air we breathe in.

(iv) Describe how you could show that expired air contains more carbon dioxide than
inspired air. You can use a diagram if it helps your answer.
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(c) An athlete exercised on a treadmill. The treadmill measured her power output, |
The faster she ran, the greater her power output.

© UCLES 2013
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(ii) The athlete was connected to a machine that measured the rate and dept
breathing.

Fig. 8.2 shows how her depth of breathing changed when she ran with different
power outputs.

i
. RV e
volume of air "
breathed in -
with each /X ~h -
breath/dm?® [l 700 0 0 0 A 0
/,/
0
0 50 100 150 200 250
power output when running/W
Fig. 8.2

Describe how the athlete’s depth of breathing changed when she ran with a
greater power output.

(iii) State one other way in which her breathing would change when she ran with a
greater power output.
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9 (a) Complete the following sentences choosing from the terms below.

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

current parallel potential difference

resistance series watt

A flow of electric charge is called a

An ammeter is used to measure . [2]

© UCLES 2013
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(b) A student investigated 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

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

(4]
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(c) Electricity is often transmitted through overhead power cables hung from p
these cables are put up on a hot summer day, they are hung loosely from the pylo
shown in Fig. 9.2.

Fig. 9.2

© UCLES 2013
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