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1 Fig. 1.1 shows a van being driven along a flat road at a constant speed. The arrows on the diagram
represent the four main forces acting on the van.

| reaction force |

1

| force X

driving force |

| force Y |

Fig. 1.1
(@) (i) Use words from the list below to name forces X and Y.
Each word may be used once, more than once or not at all.
friction kinetic gravity

mass pressure weight

force X

force Y

(2]
(ii) The driving force is 750 N.

State the value of force X. Give a reason for your answer.
force X = i N

reason
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(b) Fig. 1.2 shows a speed/time graph for the van for two minutes of its journey.

speed

m/s
20 \
f0- \

° 0 30 60 90 120
time/s
Fig. 1.2
(i) Describe the motion of the van between
LG 1O K== 1 g To S L0 =TT
P 10 == (o [ 2 0 = PP [2]

(ii) The van is travelling at 20 m/s.
Calculate the speed of the van in km/h. Show your working.

working

SPEEA = s km/h [2]
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2 Petroleum (crude oil) is a mixture of compounds.
Some of these compounds are used as fuels.

(@) (i) Name the process used to separate the petroleum mixture into useful fractions.

(b) Fig. 2.1 shows how petroleum fractions can be separated in the laboratory.

thermometer

side-arm test-tube

petroleum cool delivery tube

heat
small test-tube

94 fraction A

Fig. 2.1
The petroleum is heated until the temperature shown by the thermometer reaches 100 °C.
Fraction A collects in the small test-tube.

(i) Describe the processes involved in moving substances from the petroleum to the small
test-tube.

© UCLES 2015 0653/22/0/N/15
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(ii) The small test-tube used to collect the fraction is replaced with a fresh test-tube. Heating
is continued, and three further fractions, B, C, and D, are collected. All four fractions are
shown in Fig. 2.2.

Fig. 2.2
The fractions become darker from A to D.

The fractions are collected over the temperature ranges shown in Table 2.1.

Table 2.1
fraction temperature range/°C
A room temperature to 100
B 100 to 150
(o 150 to 200
D 200 to 250

Use the information in Table 2.1 to state one trend in the physical properties of the
fractions A to D apart from colour.

....................................................................................................................................... [1]
(c) Petroleum fractions contain hydrocarbons.
Complete the word equation for the complete combustion of a hydrocarbon.
hydrocarbon + — +
[2]
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3 (@) Use lines to connect the boxes on the left with the correct boxes on the right.

Use each description once only.

One line has been drawn for you.

chemical

fats

glycogen

protein

sugars

description

can be joined together
to make starch or
glycogen

turns purple with the
biuret test

made from fatty acids
and glycerol

storage carbohydrate
not found in plants

2]

(b) Table 3.1 gives some information about the nutrients contained in 100cm?3 of three different

types of milk.

Table 3.1
nutrient milk A milk B milk C
protein/g 3.4 3.6 3.6
carbohydrate/g 4.7 4.8 4.9
fat/g 3.6 2.4 0.1
calcium/mg 122 124 129

Energy can be released in cells from the carbohydrate, fat and protein in the milk.

(i) Name the process by which energy is released in cells.

© UCLES 2015
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The RDA (recommended daily allowance) for calcium is 900 mg per day for most adults.

Calculate the volume of milk C needed to provide the recommended daily allowance of
calcium.

Show your working.

VOIUME = oo cm?3 [2]

Suggest one group of adults who should take in more than the normal RDA of calcium in
their diet.

Explain your answer.
GrOUP OF @AUIES ..ot e e e e e e s e e e e e e e e e e e e e eeeas

EXPIANATION ... e e e e e aaaaas
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4 Fig. 4.1 shows an electric fan heater used to keep people warm.

cooler air in

warmer
air out

Fig. 4.1

Fig. 4.2 shows the circuit symbols for an electric heater, and for an electric motor to drive the fan.

—11 O
M)
electric heater electric motor
Fig. 4.2
Fig. 4.3 shows part of the circuit diagram for the fan heater.

mains electricity supply
oONO———

([T

m
U

Fig. 4.3

(@) On Fig. 4.3 complete the circuit diagram using the correct symbols for

* an on-off switch to control the electricity supply to the fan heater,
e afuse to protect the circuit against electrical overload.

© UCLES 2015 0653/22/0/N/15
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(b) Another type of switch is also needed in the circuit as a safety device to cut off the heater if
the temperature rises too much. This is called a thermal cut-out.

The thermal cut-out must switch off the heater but not the fan. The fan must continue to
operate to reduce the temperature.

Fig. 4.4 shows the structure of this switch.

iron

bimetallic strip
contacts

[

brass

Fig. 4.4

(i) On Fig. 4.3 in (a), mark with an X a point in your completed circuit where this switch
could be put into the circuit to switch off the heater but not the fan. [1]

(ii) Use words from the list to complete the description of how the thermal cut-out operates
to switch off the heater. Each word may be used once, more than once or not at all.

bend broken contract cooled
heated made magnetised stretch
When metals are .........coooeeeeeiieeiiiiiieeeeeen, , they expand. Brass expands more than iron.

This causes the bimetallic Strip tO .....ccovviiiiiiiiiiiiiiiiiiiie. .
The contacts are .......cccceeeviiiiiiiieeeeeeeee by this change. [3]

(iii) Suggest a suitable position inside the fan heater to place the thermal cut-out so that it
responds to the temperature in the room, not to the temperature of the heater.

Give a reason for your answer.

© UCLES 2015 0653/22/0/N/15 [Turn over
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5 Table 5.1 shows some elements placed in order of reactivity.

Table 5.1

most reactive potassium

sodium

calcium

magnesium

zinc

iron

hydrogen

least reactive copper

(@) Table 5.2 shows the reactions of some of the elements when added to dilute hydrochloric

acid.
Table 5.2
element added to acid observation
calcium bubbles of hydrogen given off quickly
zinc
copper no reaction

(i) Complete Table 5.2 by adding the observation you would expect when zinc is added to
the acid. (1]

(ii) Explain your answer to (a)(i) by referring to the reactivity series.

© UCLES 2015 0653/22/0/N/15
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(b) Sodium and potassium are in Group | of the Periodic Table.

(i) Describe the trend in reactivity down Group |.

(ii) The reactivities of sodium and potassium can be compared by placing a piece of each
element into water.

Fig. 5.1 shows a piece of sodium being placed into water.

e

sodium

water {;I{-Z-Z-Z-Z-Z-Z{{{{{{{{{{{{-J
(-

Fig. 5.1

Describe two similarities and one difference observed between this reaction and the
reaction when potassium is placed into water.

] 1011 =T 137/ RO
SIMIIAITEY 2 .o e e e e e e e e e e e e e e e b n e e e e e e e e e e n e e e aeeeas

Lo 11127 =1 o Vo= PP [3]
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6 (a) Fig. 6.1 shows a female aphid and some of her offspring. The aphid can reproduce both
sexually and asexually.

adult female aphid

ottspring %
R
oW

(i) Only offspring C and H were produced asexually.

Fig. 6.1

State how the information in Fig. 6.1 supports this.

(ii) Describe how the genetic information in the cells of offspring C and H compares with that
of the adult female.

© UCLES 2015 0653/22/0/N/15
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(iii) Describe how the genetic information in the cells of offspring A compares with that of the
adult female and with that of the rest of the offspring.

(b) The aphid feeds on young shoots of plants by putting its sharp mouthparts into stems. It
obtains dissolved food substances which are being transported through the plant.

(i) Suggest which plant tissue the aphid reaches with its mouthparts.

Explain your answer.

(i) Fig. 6.2 shows a cross-section of the stem of a plant.

Fig. 6.2

On Fig. 6.2, shade in one area where you would find the tissue that transports dissolved
food substances. (1]

© UCLES 2015 0653/22/0/N/15 [Turn over
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(c) The shoots of the plants make their food by photosynthesis.
(i) Complete the word equation for photosynthesis.
carbon dioxide + .....ccccceeeiiiiiiiiiinnnnn. ———— SUQAr 4 oo [1]

(ii) The plant shown in Fig. 6.3 has all the necessary conditions for photosynthesis.

S
=

()

Fig. 6.3

Give two environmental conditions needed for photosynthesis.

(d) A student took a leaf from the plant shown in Fig. 6.3. He made a drawing of the leaf. His
drawing is shown in Fig. 6.4.

green areas

white areas

Fig. 6.4

He then tested the leaf for starch.

(i) Predict the results of the starch test on this leaf in the different areas.
(o[ (=T=T g I= T (=T PRSPPSO
LT (= L= = SRR [1]

(ii) Explain the reason for your predictions in part (d)(i).

© UCLES 2015 0653/22/0/N/15
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Please turn over for Question 7.
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7 (a) A motorcyclist needs to see other vehicles and pedestrians.
Fig. 7.1 shows a motorcyclist from above and a taxi some distance behind him.
The motorcyclist looks in his rear view mirror to see the taxi.

rear view
mirror

Fig. 7.1

(i) Fig. 7.2 shows how a ray of light travels from the taxi to the mirror, then to the motorcyclist
so he can see the taxi behind.

car E mirror

eye
Fig. 7.2

The ray strikes the mirror at an angle of 30° to the normal.

On Fig. 7.2

1. draw the normal to the mirror at the point the ray hits the mirror,
2. write in the value of the angle of reflection. [2]

© UCLES 2015 0653/22/0/N/15
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(ii) Fig. 7.3 shows the view in the mirror seen by the motorcyclist.

Fig.7.3

Explain why the word on the taxi behind is seen the wrong way round.

(b) The motorcyclist follows directions to his destination using his satellite navigation system
(Satnav). The Satnav uses signals from satellites orbiting the Earth to show the position of the
motorcycle on a map displayed on the Satnav screen in front of him.

State the type of electromagnetic wave used by satellites sending signals to Earth.

(c) The motorcyclist is travelling at night along a street. The street is lit by lamps which emit
yellow light.

(i) Fig.7.4 shows a graph of a yellow light wave. On Fig. 7.4 draw a labelled arrow to indicate
the amplitude of this light wave.

(1]
Fig.7.4
(ii) The amplitude of a light wave determines the brightness of the light.
State the property of sound determined by the amplitude of a sound wave.
....................................................................................................................................... [1]

© UCLES 2015 0653/22/0/N/15 [Turn over
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(d) The motorcyclist stops in a long narrow street with a tall building at one end. He sounds his
horn and hears an echo from the tall building 2 seconds later.

The speed of sound in air is 330 m/s.
Calculate the distance of the motorcyclist from the building when he sounds his horn.
State any formula that you use and show your working.

formula

working

AIStANCE = ..oeeeei e m [2]

(e) At the end of his journey, the motorcyclist enters the tall building and walks over carpeted

floors before arriving at a door. When he touches the metal door handle, he gets a mild electric
shock!

Explain why the motorcyclist has become electrically charged and then receives a shock
when he touches the door handle.

© UCLES 2015 0653/22/0/N/15
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Please turn over for Question 8.
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8 (a) Atoms are made up of three types of particle. The three particles are listed below.
electrons neutrons protons

Complete the following sentences using the names of the three particles. Each name may be
used once, more than once, or not at all.

have no charge.

(2]
(b) The proton number of a chlorine atom is 17.
(i) State the number of electrons in a chlorine atom.
Explain your answer.
....................................................................................................................................... [1]
(ii) The nucleon number of a chlorine atom is 35.
State the number of neutrons in this chlorine atom.
Explain your answer.
....................................................................................................................................... [1]
(iii) A copy of the Periodic Table is printed on page 24.
State how the position of chlorine in the Periodic Table shows that it is a non-metal.
....................................................................................................................................... [1]

© UCLES 2015 0653/22/0/N/15
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(c¢) Hydrogen and chlorine react to form hydrogen chloride gas.

In this reaction a chlorine atom forms a covalent bond with a hydrogen atom to make a
hydrogen chloride molecule.

(i) State what is meant by a covalent bond.

....................................................................................................................................... [1]
(ii) State why hydrogen and chlorine form a covalent bond rather than an ionic bond.
....................................................................................................................................... [1]
(d) Fig. 8.1 shows apparatus used to dissolve hydrogen chloride gas in water to form hydrochloric
acid.
hydrogen chloride — N
| funnel
N\
/ \
——— water with
) indicator
Fig. 8.1

The water contains full-range indicator (Universal Indicator) added before the hydrogen
chloride dissolves.

(i) State the colour of the indicator in pure water.

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

frompH ............... topH.............. [1]

© UCLES 2015 0653/22/0/N/15 [Turn over
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(e) An old copper coin has corroded and become coated with a green layer of copper carbonate.

Fig. 8.2 shows a corroded copper coin being cleaned in dilute hydrochloric acid.

N s

green layer

bubbles of gas

L dilute hydrochloric acid

Fig. 8.2
The acid reacts with the green layer to form a blue solution.

The word equation for the reaction between an acid and a carbonate is shown below.

acid + | carbonate [— X + water + gas Y

(i) What type of compound is X?

............................................................ [1]
(ii) Namegas.

Describe a test for it.

NAME OF JAS -.etieeiiiii i ittt e e oo e e e e e e e e e s e e e e e e e e e e snr e e e e e e e e e e e annnnnreeeaeeeas

LS5 PPN

1= SR [3]

© UCLES 2015 0653/22/0/N/15
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9 (a) Fig.9.1 shows part of a simple food chain in a field of wheat.

12
wheat seeds mouse grass shake
Fig. 9.1

(i) Define the term food chain.

(ii) A badger also lives in the habitat. The badger eats all of the organisms in the food chain.
The badger and these organisms form a food web.

Complete Fig. 9.2 to show the food web.

wheat seeds ——» mouse ——» grass shake

Fig. 9.2
(2]

(b) The wheat is harvested. Suggest one possible way in which the mice respond to the removal
of their food supply.

© UCLES 2015 0653/22/0/N/15
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