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1 Fig. 1.1 shows a red blood cell and a root hair cell.

Fig 1.1

(a) Tick (v') the boxes to show which structures are present in
e ared blood cell,

e aroot hair cell.

structure red blood cell root hair cell

cell membrane

nucleus

chloroplast

(b) (i) Name the red protein found in the cytoplasm of the red blood cell.
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(d) Fig. 1.2 shows a plant with its roots in a beaker of water containing a blue dye.

For
Examiner's
Use
Fig. 1.2
After 10 minutes, the veins in the leaves of the plant became blue.
(i) Explain why the veins in the leaves became blue.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2]
(ii) A student cut the stem of the plant at X. Fig. 1.3 shows the appearance of the cut
stem seen through a microscope.
Fig. 1.3
On Fig. 1.3, use a pencil to shade the part that would look blue. [1]
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2 (a) The proton (atomic) number of the element fluorine is 9. Fluorine is found in Period 2 For

and Group 7 of the Periodic Table. Examiner's
Use

(i) Predict the number of electrons in one atom of fluorine.
Explain your answer.
tOtaI number Of eleCtronS ..................................
explanation

(ii) Predict and explain, in terms of its position in the Periodic Table, whether this
element would be an electrical conductor or an insulator.

(b) The halogens are reactive elements found in Group 7 of the Periodic Table.

Halogens combine vigorously with the alkali metals from Group 1 to form colourless
ionic compounds. The halogens and alkali metals from Periods 2 to 4 are shown in

Fig. 2.1.
Li F
Na Cl
K Br
Fig. 2.1
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The alkali metals react with water to produce an alkaline solution and a gaseous For

element. Examiner's
Use

State and explain briefly which one of the alkali metals shown in Fig. 2.1 reacts

most vigorously with water.

alkali metal -------------------------------------------------------------

OXPIANGLON ||| oot ssssees st ssss s sssssss s ssss s ssss s st sba e st e besnnmaes

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]

Name the gas which is given off during the reaction in (i) and describe a test for

this gas.

name lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

teSt ------------------------------------------------------------------------------------------------------------------------------

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [3]

Describe how potassium and bromine atoms become strongly bonded together

when they react to form potassium bromide.

You may draw a diagram if it helps your answer.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [3]
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(c) A student adds a solution containing chlorine to a colourless solution of potassium For
bromide as shown in Fig. 2.2. Examiner’s
Use
chlorine
solution

L — colourl_ess solutipn of
potassium bromide

N
Fig. 2.2
Describe and explain briefly what is observed when chlorine and potassium bromide
react.
Observation ---------------------------------------------------------------------------------------------------------------------------
OXPIANALON ||| oeoeeeeeeeeseesssesesssssessssssesssssssssesssssessssssessssassssssasssssasessssssssssssssssssnaes
.......................................................................................................................................... [2]
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3 Fig. 3.1 shows four swimmers at the start of a race. For

Examiner's
Use

mm(m((((«mnu((muln(«(uuu(((((((((((((((m(((mq

Fig. 3.1

(a) State the form of energy which the swimmers lose as they fall from their starting
positions into the water.

(b) The swimmers start their race when they hear a loud, high-pitched sound from a
loudspeaker.

(i) Fig. 3.2 shows the trace of a sound wave as it appears on an oscilloscope screen.

On Fig. 3.2 draw another trace of a sound wave from a sound that is louder than
the one shown, but has the same pitch.

[N\ /NN

(2]
Fig. 3.2
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(ii) Fig. 3.3 shows the trace of a sound wave as it appears on an oscilloscope screen.

On Fig. 3.3 draw another trace of a sound wave from a sound that has a higher
pitch than the one shown, but has the same loudness.

[N /NN
BAVEAVEAN

(2]
Fig. 3.3

(iii) The swimmers can hear the sound from the loudspeaker only if the frequency of
the sound lies within a range of frequencies which the human ear can detect.

State this range of frequencies.

(c) Sound travels at 330m/s in air. One swimmer is 0.4 m from the loudspeaker when he
hears the sound.

Calculate the time taken for the sound to travel from the loudspeaker to the swimmer.
State the formula that you use and show your working.

formula used

working

© UCLES 2012 0653/22/0/N/12
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(d) When the swimmers have finished their race, they leave the pool. The water on their

For
bodies evaporates. Examiner's
Use
Explain in terms of particles how this evaporation takes place.
.......................................................................................................................................... [3]
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4 (a) Fig. 4.1 shows part of a food web in a forest ecosystem.

spiders dragonflies

P >t

bees grasshoppers

NI

plants
Fig. 4.1

(i) Plants are the producers in this food web.

Define the term producer.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(ii) Name one organism in the food web that is a carnivore.
.................................................................. (1]
(iii) What do the arrows in the food web represent?
(1]

(b) The food web shows that bees depend on plants. Some flowering plants also depend
on bees and other insects to help them to reproduce.

(i) Complete the sentences, using words from the list.

anthers asexual diploid haploid
ovary petals sexual stigma
Flowers are organs in which reproduction takes place.

During pollination, insects carry pollen grains from one flower to another. The

pollen grains are transferred to the . [3]

© UCLES 2012 0653/22/0/N/12
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(ii) After they have been pollinated, flowers produce seeds.

For
Examiner's
List two environmental conditions that all seeds need for germination. Use
1
2 et e e s [2]
© UCLES 2012 0653/22/0/N/12 [Turn over
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5 Acid indigestion is caused by unusually high levels of stomach acid. This condition may be For
treated by taking an antacid tablet. Examiner's
Use

One type of antacid tablet contains a mixture of sodium hydrogencarbonate, calcium
carbonate and magnesium carbonate.

A student investigated the reaction between these antacid tablets and dilute hydrochloric
acid.

Fig. 5.1 shows one of the experiments the student carried out.

3 1

side-arm —— ) )

test-tube \ (

o {

o]
dilute hydrochloric — |0 © © ol o .
acid oOOoO 5 og +— limewater
..
—
antacid tablet 7
Fig. 5.1

A gas was given off when the antacid tablet reacted with the dilute hydrochloric acid. This
gas reacted with the limewater.

(@) Describe and explain the change in appearance of the limewater during the
experiment.

(b) The student used excess acid in the reaction shown in Fig. 5.1, which caused the
antacid tablet to react and dissolve completely.

State the names of two salts that remain in the solution when the reaction is finished.

2 [2]

© UCLES 2012 0653/22/0/N/12
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6 (a) The appliances shown convert electrical energy into other forms of energy. For
Examiner's
Complete the sentences next to each diagram to show the useful form of energy Use
released.
(0 Al
Y%
SN2
a2
2. N
K7 p %V;
@S
] A fan converts electrical energy into
................................................... energy.  [1]
(i)
An iron converts electrical energy into
................................................... energy.  [1]
(iii)
A torch (flashlight) converts electrical
energy into
................................................... energy.  [1]
(b) There are several precautions that are necessary to avoid getting an electric shock or
starting a fire when using electrical appliances.
(i) State one precaution that must be taken when using an electrical appliance.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) For the precaution described in (i), explain why it is important.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
© UCLES 2012 0653/22/0/N/12 [Turn over
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(c) Some torches (flashlights) use a filament lamp. Fig. 6.1 shows a circuit for measuring For
the current through a filament lamp as the potential difference is changed. Examiner's
Use

Xr—

()
/

Fig. 6.1

Write the letters A and V in the two circles on the diagram. They should show the
correct positions of the ammeter A and voltmeter V. [1]

(d) Fig. 6.2 shows a graph of the results.

3.5

3.0 IR

2.5 P

X

2.0

current/A

15

1.0

0.5

0.0
0 1 2 3 4

potential difference/V

Fig. 6.2

(i) Use the graph to find the current when the potential difference is 1.5V.

Show your working on the graph.

© UCLES 2012 0653/22/0/N/12
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(ii) Describe how the current through the filament lamp changes as the voltage

F
increases above 2.0V. Exam%er’s
Use
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(e) A single ray of light from a torch is shone onto a mirror as shown in Fig. 6.3.
|
I
|
1
|
|
|
I
|
|
|
|
Fig. 6.3
(i) On Fig. 6.3, label the angle of incidence and angle of reflection. [1]
(ii) The angle of incidence = 45°.
Write down the value of the angle of reflection. [1]
© UCLES 2012 0653/22/0/N/12 [Turn over
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7 (a) Fig. 7.1 shows the human alimentary canal. For
Examiner's
Use

(i) Name

part A,

part D. (2]

(ii) State the letter that indicates
the liver,

the area where digested food is absorbed. [2]

© UCLES 2012 0653/22/0/N/12
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(c) Lipase is an enzyme that catalyses the breakdown of fats to fatty acids and glycerol.

For
Examiner's
fat —» fattyacids + glycerol Use
A student carried out an experiment to investigate the effect of temperature on the rate
of the breakdown of fats by lipase. Fig. 7.2 shows how she set up two test-tubes.
lipase lipase
VK solution ( solution
A B
liquid fat liquid fat
and indicator () and indicator ()
4°C 30°C
Fig. 7.2
The indicator that the student used changes colour from blue to yellow when the pH
falls below 5.
Table 7.1 shows her results.
Table 7.1
time/minutes tube A (4°C) tube B (30°C)

0 blue blue

5 blue yellow

10 blue yellow

15 yellow yellow
(i) Explain why the indicator eventually changed to yellow in both tubes.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) Explain the reason for the difference between the results for tube A and tube B.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (2]
© UCLES 2012 0653/22/0/N/12 [Turn over
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8 Large amounts of chemical energy are stored in the world’s reserves of fossil fuels such as
natural gas and petroleum (crude oil).

(@) Methane is found in natural gas.

(i) Complete the word chemical equation for the complete combustion of methane.

methane + e +

(3]

(ii) State the term used to describe chemical reactions that release heat.

(b) Petroleum is a mixture of a very large number of compounds.

Fig. 8.1 shows a diagram of the industrial process used to separate petroleum into

mixtures that are more useful.
(— — refinery gases

— — — gasoline (petrol)
—_ — naphtha
TT
— — paraffin (kerosene)
TT
— — —— dieseloil
— —— — |ubricating oils
and fuel oils
hot petroleum ———_

_ké — bitumen (residue)

Fig. 8.1

(i) State the full name of the process shown in Fig. 8.1.

© UCLES 2012 0653/22/0/N/12
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(ii)

(iii)
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The list below shows the chemical formulae of five compounds.

For
Examiner's
CaCO; GCsHyz CgHi206 CoHg  CoHGO Yee
State and explain which of these formulae represent compounds that are found in
petroleum.
formUIae --------------------------------------------------------------------------------------------------------------------
OXPIANALON | eeeeeeeeeeeeseeeeeseessssseeseesssssseseeseeesssmsseseesessssmseesesssssanns [2]
State one use of refinery gas.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
Refinery gas contains the compound ethane.
Complete the diagram of the structure of one molecule of ethane which has been
started below.
H—C—
(2]
0653/22/0/N/12 [Turn over
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9 Fig. 9.1 shows a toy car of mass 0.5kg travelling over a plastic surface. For

Examiner's
Use

Fig. 9.1

(a) While the car is moving the wheels are rubbing against the plastic surface. The car
becomes electrostatically charged with a positive charge.

Explain how this happens.

© UCLES 2012 0653/22/0/N/12
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(b) A speed — time graph for the car is shown in Fig. 9.2. It shows the motion of the car

over a 25 second period.

I ]
| []
| [T
0.4 B <
J | \
J
I
J \
0.3 f \
I
J \
d [ ]
spee
m7s 0.2 y
J \
I \
J
0.1+
I
J
\I'D E
0.0 A = :
0 5 10 15 20 25
time/s
Fig. 9.2

(i) Use the graph to find one time when the car is not moving. Write down this time.

(ii) Determine one part of the graph when the car was travelling at constant speed

and write down the value of this speed.

part of graph

© UCLES 2012 0653/22/0/N/12
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