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1 Table 1.1 shows some information about three elements A, B and C.

2

Table 1.1
. . electrical
group in reactive or
element 2 group name \ conductor or
Periodic Table unreactive ,
insulator
A 1 alkali metals reactive
B 7 halogens
C 0 insulator

(@) Add the five missing pieces of information to complete Table 1.1.

(3]

(b) Describe how the structure of the nucleus is used to place the elements in the order found in
the Periodic Table.

(c) Table 1.2 shows information about two different atoms, X and Y, of the element boron.

Table 1.2
atom proton number nucleon number
X 5 10
Y 5 11

(i) State and explain which of the atoms, X or Y, contains the same number of neutrons as
protons.

(ii) State the word used to describe forms of an element that have atoms with different
nucleon numbers.
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(d) Fig. 1.1 shows sodium reacting in water that contains a solution of full ra
(Universal Indicator).

sodium gas given off
- aqueous solution of
- /full range indicator
—_— /
\ J
Fig. 1.1

(i) Name the gas that is given off in the reaction.

(ii) State and explain how the pH of the solution changes during the reaction.

(iii) State and explain one observation that would be different if the reaction is repeated
using lithium instead of sodium.

© UCLES 2015 [Turn over

\PA CAMBRIDGE



2 (a) (i) A flashlight contains three cells, a lamp and a switch connected in seri

(ii)

(iif)

© UCLES 2015

correct circuit symbols, draw the electrical circuit for the flashlight.

(2]

The voltage across the lamp is 4.5V.
The resistance of the lamp is 5Q.

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

formula

working

current = ... unit ............... [3]

The lamp from the flashlight has a resistance of 5Q when lit. Two identical lamps are
connected together in a series circuit.

State the combined resistance of the two lamps when lit and connected in series.
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(b) Fig. 2.1 shows a ray of light from the flashlight that is reflected by a plane mirror’

plane mirror

1
1
1
1
1
X
1
1
1
1

flashlight

Fig. 2.1

(i) Name angle B.

................................................................................... (1]
(ii) Name angle C.
................................................................................... (1]
(iii) State what happens to the value of angle C when the value of angle B is doubled.
....................................................................................................................................... (1]
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Fig. 3.1 shows, for one country, the number of people recorded as newly infected
year from 1985 to 2010.
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Fig. 3.1

(@) (i) State in which year the number of new HIV infections was greatest.

(ii) Suggest one reason why the actual number of new HIV infections may have been greater
than this.

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

(b) State two ways in which HIV can be transmitted within a population.
T ettt et et e eeeeeeee—eeeeeee—eeeeeateeeeeaateeeeeaasteeeeeiasteeeeeateeeeeaaaeeeeeaaraeeeeaaareeeeearreeeeaanrees
2 ettt eeeeeeeeeeeeeeeesteeeeeaseeeeeeasteteeeaasteeeeaaneeeeeaaateeeeaneteeeaanteeeeaaneeeeeaanteeeeeanreeeeannnnes [2]

(c) (i) Use Fig. 3.1 to describe how the number of new HIV infections changed between 2006
and 2010.

....................................................................................................................................... [2]
(i) Suggest two possible reasons for this change.

L IR UUUPPPTPRT

2 ettt eeeeeeeteeaeeeteeeseeeateeaeeeteeaseeeteeaseeaaseeasteeaseeaneeeteeanteeateeateeaseeereenreeareans (2]
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4 (a) A student rubs a balloon on his sweater. Charged particles move from the s
balloon which becomes negatively charged.

(i) Name the charged particles.
(ii) The student charges a second balloon in the same way.

Fig. 4.1 shows the two charged balloons next to each other.

Fig. 4.1

State what happens to the balloons when the student brings the balloons very close
together.

Explain your answer.
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8
(b) The student then bursts one of the balloons 83m from a brick wall. This is show
balloon brick wall .5
o] =
il =
student i - 83 metres —
Fig. 4.2

The noise the balloon makes when it bursts travels through the air as a sound wave.
The student hears an echo.

(i) Explain why the student hears an echo.

(ii) Between the balloon bursting and the student hearing the echo, there is a delay.

How far has the sound wave traveled in this time?

(iii) The time delay for the echo is 0.5s. Use your answer to (ii) to calculate the speed of
sound in air.

State the formula that you use and show your working.

formula

working

speed of soUNd = ... m/s [2]

(c¢) The student places the second balloon in a refrigerator.

Explain in terms of particles why the balloon shrinks when placed in the refrigerator.
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9

(d) Fig. 4.3 shows a large hot air balloon moving upwards.

upward force = 8200N

weight = 7850N

Fig. 4.3
(i) Explain why the balloon rises.

(ii) The mass of the air in the hot air balloon is 2660 kg. The volume of the air in the hot air
balloon is 2800 m3.

Calculate the density of the air in the hot balloon in kg/m3.
State the formula that you use and show your working.

formula

working

deNSItY = ...ooviieiieieee e kg/m3[2]
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5 In some countries, sodium chloride is obtained from sea water or salt water lakes.

(a) Describe how sodium chloride crystals can be obtained from sea water.

(b) Sodium chloride is formed when sodium metal reacts in a container of chlorine gas.

In this reaction, sodium atoms and chlorine atoms are changed into sodium ions and chloride
ions.

(i) Complete the explanations below in terms of protons and electrons.

A sodium atom has no overall electrical charge because ........ccccccvveveiieiiiiiiiiiiiiiiiiinnnnn.

(ii) Explain why strong bonds form between sodium ions and chloride ions.

© UCLES 2015

\PA CAMBRIDGE



11

(c) Fig. 5.1 shows laboratory apparatus that can be used to obtain chlorine from so

solution.
. A M
chlorine gas R
X
o
N—1 o N—— h—A
sodium chloride : o
soluton — — ®| |)°

d.c. power
supply

Fig. 5.1

(i) Name the process shown in Fig. 5.1.

............................................................ [1]
(ii) State the difference between the cathode and the anode
....................................................................................................................................... [1]
Gas R in Fig. 5.1 is tested as shown below.
\ % burning
\ splint
pip\
—/
(iii) Name gas R.
............................................................ [1]
© UCLES 2015 [Turn over

\PA CAMBRIDGE



12

6 Fig. 6.1 shows part of a leaf in section, as it appears under a microscope.

Fig. 6.1

(@) Plants lose water from their leaves in the form of water vapor.

(i) State the name for the loss of water from leaves.

(ii) Water inside the leaf evaporates and the water vapor then diffuses through pores in the
leaf.

On Fig. 6.1, use a label line with the letter E to show a place inside the leaf where water
evaporates. [1]

(iii) Name the pore in the leaf labeled X.

............................................................ [1]
(iv) State two environmental conditions that would increase the rate of this water loss.
L PP PPPPPPPP
ettt ettt ettt et ettt ettt et et et e et et et e e et e e et et et e e et et eneeeeeneneees 2]
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(b) The main function of the leaf is photosynthesis.

(i) With reference to Fig. 6.1, identify the type of cells in which most photosynthesis
and explain your answer.
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7  Oxygen combines with many elements to form oxides.

(@) Fig. 7.1 shows two test-tubes, J and K, that a student set up to investigate the co
needed for iron to rust.

I air

drying agent———
removes water vapor

Fig. 7.1
(i) Predict and explain in which test-tube, J or K, the nail rusted.

Your explanation should include why the iron rusted in one of the tubes and not in the
other.

test-tube in which rust forms ................

L2340 ] F=1 g =11 o] o

(i) Mild steel is an alloy of iron that forms rust.

Describe how rust is prevented from forming on mild steel that is used to make large
objects such as bicycle frames or car bodies.

© UCLES 2015
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(b) Table 7.1 shows some of the physical and chemical properties of five oxides L t

Table 7.1
oide | PRI o N e water
L solid white 7
M solid red 7
N solid white 13
o solid white 1
P gas colorless 2

(i) State and explain which of the oxides have no effect on the pH of pure water when
shaken with it.

OXIAES .o

234 F= L = 1T o PP

....................................................................................................................................... [2]
(ii) State and explain which of the oxides contains a transition metal.

(o) d o [ T

L2y (o] F=T g = Te] o PP PP PPPPPPPRP

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

(iii) The elements calcium and phosphorus both form white, solid oxides.

Use the information in Table 7.1 to deduce whether oxide O is calcium oxide or
phosphorus oxide. Explain your answer.
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(¢) The burning of magnesium in air to form magnesium oxide is an exothermic rea

(i) Construct the word chemical equation for this reaction.

(ii) State the meaning of the term exothermic.

(iii) Name the salt that is produced when dilute sulfuric acid is neutralized by magnesium
oxide.

© UCLES 2015
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8 (a) Coalis burned in a power station to generate electricity.
Complete the sentences using suitable words to describe how this happens.
Coalis burnedto heat ..........ccoeeeeeiiiiiiinnen. in a boiler to produce steam.
The steam driveS @ ....c.ovvvvveniiiiiieeeiieeenen , Which turns a generator.
(b) Fig. 8.1 shows the energy transformations in a coal burning power station.
electrical
energy
input =24J
energy
from
fuel
=100J
energy transferred
to the surroundings
=76J
Fig. 8.1
(i) State the form of energy contained in a fuel such as coal.
.................................................................... [1]
(ii) State a form in which most energy is transferred to the surroundings.
.................................................................... [1]
(iii) Explain how the information in Fig. 8.1 shows that the energy transfer from the fuel to
electrical energy is not 100% efficient.
....................................................................................................................................... [1]
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(c) Some energy resources are shown.

coal geothermal hydroelectricity nuclear
oil solar energy wind energy

Identify two resources that do not use the Sun as their source of energy.

73 [1]

(d) The workers in a nuclear power station must be protected from radioactive materials.

(i) Explain why workers need protection from radioactive materials.

....................................................................................................................................... [2]
(ii) Describe how enclosing the nuclear reactor in thick concrete protects the workers.
....................................................................................................................................... [1]
The combustion of fossil fuels may lead to global warming.
(e) Name a gas produced by the combustion of fossil fuels that may lead to global warming.
............................................................................................................................................... [1]
(f) Describe how global warming may affect
) I ]2 L < T PRSP
....................................................................................................................................... [1]
(ii) people living Near the COAST. .....ooiiiiiiiiiiiiee e e e e
....................................................................................................................................... [1]

(g) Fossil fuels are non-renewable. Explain why it is important to conserve non-renewable
resources.

© UCLES 2015
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Please turn over for Question 9.

© UCLES 2015 [Turn over

\PA CAMBRIDGE



20

Frederick Hopkins, a scientist, investigated the effect of diet on the growth of mice.
He kept two groups of mice in a laboratory, feeding them on different diets.
e Group 1 had a basic diet of purified protein, carbohydrate, fat and mineral ions. They a
had plenty of water.
* Group 2 had a supplemented diet. This was exactly the same as the basic diet, but with a
small amount of milk added.

Hopkins measured the average mass of the mice in each group over a period of 18 days. After
18 days, he reversed the diets.

Fig. 9.1 shows his results.

20
sry
80 +++milk supplement ~ group 17
stopped N \
N / —
\y/ /X
X
y.di / S
70 i - ‘ 1
average o« X group 21
mass of / /
animals I4 /
/
g 60 a
¢
- £
/
50 /X N d
X YN
» milk supplement
= started
40 [ 1 ! [ [ [ 1
0 10 20 30 40 50
day
Fig. 9.1

(@) Compare the growth of the group 1 and group 2 animals between day 0 and day 9. Include
in your answer how the growth of each group is alike and how the growth of each group is
different.

© UCLES 2015
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21
(b) State one function, in the diets, of
(1) TNE PrOTEIN, ..o e e e e e anee

(ii)  the carbONYdrate. .........ooo i

(c) Name one mineral ion that the mice would need in their diet, and state its function.
mineral ion .........cieeeiiiii e,

L0 (o110 T

(d) The basic diet lacked vitamins, such as vitamin D, but the supplemented diet contained these
vitamins.

Suggest how a lack of vitamin D would have affected the mice on the basic diet.

(e) In Hopkins’ experiment, the two groups of mice were treated in exactly the same way except
for the food they were given. Explain why this was important.

(f) Inthe experiment, the diets were swapped after 18 days.

Suggest what would have happened to the mice in group 1 if the diets had been swapped
back again after 36 days. Give a reason for your answer.

(g) Hopkins’ experiment was about nutrition, which is one of the seven characteristics of living
organisms.

State two other characteristics of living organisms.

3 PRSP
2P EPRPT ST [2]
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10 Many useful products are obtained from the fossil fuel, petroleum (crude oil).
Before any useful products can be obtained, petroleum is first processed at an oil refinery:
(@) Gasoline and diesel oil are fuels obtained from petroleum.

Fig. 10.1 shows the industrial apparatus used to obtain gasoline and diesel oil from petroleum.

~

— gasoline

— diesel oil

petroleum from |
__>
storage tanks —

Fig. 10.1

(i) Name the process shown in Fig. 10.1.

© UCLES 2015
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(iii) Fig. 10.2 shows one molecule of a compound found in gasoline and diesel

key

‘ carbon atom

QO hydrogen atom

Fig. 10.2

Name the type of compound whose molecule is shown in Fig. 10.2.

(b) Gasoline and diesel oil from the process in Fig. 10.1 contain dissolved sulfur compounds.

(i) Name the gas that will be released into the air from car engines if sulfur compounds are
not removed from these fuels before they are used.

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

(ii) Describe some of the problems that the gas in (i) causes if it is released into the
environment.

....................................................................................................................................... [3]
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24
11 (a) Define respiration.

(b) Complete the word equation for aerobic respiration.

+ — + | carbon dioxide

2]

(c) Fig. 11.1 shows apparatus that is used to demonstrate carbon dioxide production in a small
mammal.

Air is drawn through the apparatus by a pump.

. —
1

flask 1 flask 2 flask 3
substance that limewater
removes carbon limewater
dioxide
Fig. 11.1

(i) On Fig. 11.1, draw arrows to indicate

e where air enters the apparatus,
* where air leaves the apparatus. [1]

© UCLES 2015
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25
(ii) State the purpose of the limewater

T F= 11 GO

(iii) Describe what will happen to the limewater in flasks 2 and 3 after air has been drawn
through the apparatus for a few minutes.
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12 (a) Fig. 12.1 shows a speed/time graph over two minutes for a police car.

40
\
\
speed
\
m/s \
30 \
\
\
\
\
20
\
\

\

\
10 \

\
\
\
\
0
0 1 2
time/minutes
Fig. 12.1
(i) Label with the letter X a point on the graph when the police car is not moving. [1]
(ii) Label with the letter A a point on the graph where the car is accelerating. [1]

(iii) Label with the letter K a point on the graph where the car has the most kinetic energy.[1]
(b) The police car communicates with the police station using radio waves. The police car uses a
flashing light to alert people.
(i) Radio waves and light waves are both parts of the electromagnetic spectrum.

Place radio waves and light waves in the correct boxes of the incomplete electromagnetic
spectrum below.

microwaves infra-red X-rays

(2]
(ii) Microwaves are used for heating and cooking food.

State one other use for microwaves.

© UCLES 2015

\PA CAMBRIDGE



27

(iv) Fig.12.2 shows a wave.

AN NAS A
VARG YAy,

- L

Fig. 12.2
State which measurement, A, B, C, D or E, is
the amplitude of the wave, ..........cevvvvveeviiiivieiiieieeeeee,

the wavelength of the wave. ...........cccooiiiiins

(2]

(c) The bodywork of the police car is made from steel.
The bodywork of some vehicles is made from aluminum.

Suggest a simple way of deciding whether the bodywork of a vehicle is made from steel or
aluminum.
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