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1 Fig. 1.1 shows a solar-powered pump used to fill a water trough from a well on a farm. Animals in
a field on the farm drink from the trough.

electric cable Mle—l

solar panels water
trough

well—]
| __—water pump

| electric motor

Fig. 1.1

The solar panels use sunlight to generate electricity.
The motor uses the electricity to drive the pump.
The pump moves water from the well to the water trough.

(@) (i) Complete the sequence of energy transformations that takes place as the water pipe is
filled when the pump is switched on.

FrOM energy

{0 oo electrical o energy

1 (o S energy

[ (o JOURRURRU. po T?T‘.Ti‘.’.' ...................... energy [2]

(ii) The pipe from the pump to the trough is 900cm long. When the pump starts, it takes 12s
for the water to move from the well to the trough.

Calculate the average speed of the water through the pipe.
State the formula you use and show your working.

formula

working

© UCLES 2016 0653/21/0/N/16
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(iii) The area of the cross-section of the pipe is 10cm?2.

Use your answer to (ii) to calculate the volume of water in cubic centimetres flowing into
the trough in one minute.

State any formula you use and show your working.
formula

working

volUME IN ONE MINUEE = ....ocvvveieciececeeeeceeeee e cm?3 [3]
(b) The solar panel works well on farms with a lot of sunshine. But farms with less sunshine need
a different energy resource to power a water pump in a field.

Suggest a different renewable energy resource the farmer can use to generate the electricity
for the pump. Describe how this resource would be used.

© UCLES 2016 0653/21/0/N/16 [Turn over
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2 (a) Fig. 2.1 shows the structure of an atom of sodium.

neutron

Fig. 2.1

(i) Complete the labels for the atom of sodium in Fig. 2.1. [2]

(i) State the nucleon number for this atom of sodium.

....................... [1]
(b) The word equation for the reaction between sodium and oxygen is
sodium + oxygen —> sodium oxide
(i) In this reaction sodium atoms become sodium ions, Na*.

Describe, in terms of electrons, how a sodium atom becomes a sodium ion.

....................................................................................................................................... [2]
(i) State the type of chemical reaction in which sodium gains oxygen.

....................................................................................................................................... [1]
(iii) In this reaction the temperature of the sodium rises.

State the type of reaction that causes a temperature rise.

....................................................................................................................................... [1]
(iv) Sodium oxide contains two sodium ions for each oxide ion.

Deduce the formula of sodium oxide.

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

© UCLES 2016 0653/21/0/N/16
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(c¢) In Group | of the Periodic Table, potassium is below sodium.

(i) State the trend in the reactivities of the metals down Group I.

© UCLES 2016 0653/21/0/N/16 [Turn over
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3 Some cress seeds are placed on damp cotton wool in a dish. They are left to germinate in a
light-proof box for a few days.

light-proof box

cress seed

QO OO OO
damp cotton wool

at the start after a few days

Fig. 3.1

(a) (i) State two environmental conditions, not already mentioned, that are required for the
germination of seeds.

1 SRS
2 et ee e eeeeetteeeeeeeeaeeeeaeeeeasteeeaseeeeaateeeaseeeoaseeeaaseeeaaseeeateeeateeeabeeeateeeabeeeareeeanreeas
[2]

(ii) Fig. 3.1 shows that the seedlings grow directly upwards.

Name this response.

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

(b) The dish of seedlings is removed from the box and lit from one side.
Fig. 3.2 shows what happens.
light light
seedlings immediately after removal seedlings after a few hours
Fig. 3.2

Describe the advantage to the seedlings of the response shown in Fig. 3.2.
............................................................................................................................................... 2]

© UCLES 2016 0653/21/0/N/16
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(c) A student takes three similar pieces of celery and removes the leaves from one of them. He
then places the celery in separate beakers of red-coloured water.

He places beakers A and B outdoors. He keeps beaker C indoors as shown in Fig. 3.3.

leaf

leaf

stalk
red-coloured red-coloured red-coloured
water water water
beaker A beaker B beaker C
outdoors outdoors indoors

Fig. 3.3

He examines them after two hours. His observations are shown in Table 3.1.

Table 3.1
beaker observation
A the leaves turn red
B the coloured water does not enter the stalk
C the coloured water reaches half-way up the stalk

(i) Name the tissue through which the red-coloured water travels to reach the leaves of the
celery in beaker A.

(iii) Describe two ways in which the environmental conditions could be different for beaker C
compared with A, which could explain the difference in the results.

© UCLES 2016 0653/21/0/N/16 [Turn over
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4 Fig. 4.1 shows a water trough full of water left in a field on a hot day. In the evening the farmer
sees that the level of water in the trough has gone down, as shown in Fig. 4.2. There are no
animals in the field.

L ] l J
water trough L J

Fig. 4.1 Fig. 4.2

(@) (i) Name the process that causes the level of water in the trough to go down.

(ii) The thermal energy needed for this process comes from the Sun as electromagnetic
radiation.

State the part of the electromagnetic spectrum that is transformed to thermal energy in
this process.

(iii) Explain in terms of the energy and movement of water molecules why the level of water
goes down in the trough on a hot day.

© UCLES 2016 0653/21/0/N/16
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(iv) Fig. 4.3 below shows a close-up of the surface of the water in the trough.

In the box on the diagram, draw the arrangement of water molecules below the surface of the
water.

Some molecules have been drawn for you, above and below the surface. You should draw a
total of at least 10 more molecules to show the arrangement below the surface.

O O
o0

water level

Fig. 4.3
(2]

(b) Fig. 4.4 shows the farmer looking at an image of the evening Sun reflected in the water

surface.
farmer’s
Sun eye
L
water
Fig. 4.4

On Fig. 4.4, draw a ray diagram using one ray to show how the farmer is able to see the
image of the Sun reflected in the water. [2]

© UCLES 2016 0653/21/0/N/16 [Turn over



(c) Fig. 4.5 shows the farmer looking at a stick lying in the water trough.

stick >\

The farmer says that the stick looks bent where it goes into the water.
(i) On Fig. 4.5 complete the second ray on the ray diagram to reach the eye.

(ii) Extend the rays and draw the image of the end of the stick as seen by the farmer.

10

water

-

Fig. 4.5

(d) The farmer speaks to someone on his mobile phone (cell phone).

(1]
(1]

State the type of electromagnetic radiation used by the mobile phone to communicate with

another mobile phone.

© UCLES 2016
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5 (a) Fig. 5.1 shows how petroleum is separated into useful products.

hot petroleum —

T

useful product

— — fuel oil

=

T |
— bitumen

Fig. 5.1

(i) State the name of this process.

(ii) Complete Fig. 5.1 by writing the labels for gas oil, gasoline and refinery gas.

© UCLES 2016
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(ili) Some products obtained from petroleum are used as fuels.
Fig. 5.2 shows some uses and products.

Complete Fig. 5.2 by drawing three more straight lines to link the products to their use
as fuels.
Each product may be used once, more than once, or not at all.

fuel product

cooking

gas oil

diesel engines

gasoline

heating

refinery gas

petrol engines

Fig. 5.2
(3]
(b) (i) Complete the diagram to show the structure of ethene.
H H
AN
C C
H H
[1]
(i) When ethene burns, it produces a gas that turns limewater milky.
Name this gas.
....................................................................................................................................... [1]
(iii) Water is also produced when ethene burns.
Describe a chemical test for water and state the result.
L5 TP
FESUI e
[2]

© UCLES 2016 0653/21/0/N/16
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6 (a) Table 6.1 shows some of the substances present in milk.

(i)

(ii)

(iif)

(iv)

© UCLES 2016

Table 6.1
substance mass/ 90 fpriFiI;OO cmd
protein 3.4
fat 3.6
carbohydrate 4.7
calcium (mineral salt) 0.1
fibre none

A balanced diet contains five nutrient groups, as well as fibre and water.

Name the nutrient group, present in milk, which is not listed in Table 6.1.

[2]
State the process by which energy is released in the body.
....................................................................................................................................... [1]
List the substances in milk from Table 6.1 that can release energy in the body.
....................................................................................................................................... [2]
There is no fibre contained in the milk.
Suggest one food that would provide fibre.
....................................................................................................................................... [1]
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(b) Large numbers of cows are bred by farmers to produce milk.

Use the following words or phrases to complete the sentences about the effects on the
environment caused by people keeping cows.

You may use each word or phrase once, more than once, or not at all.

noble greenhouse digestive disease global warming
methane oxygen respiratory sulfur dioxide
The (o, systems of cows release

gas which can contribute to ..., . [4]

© UCLES 2016 0653/21/0/N/16
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7  Fig. 7.1 shows a circuit diagram for a solar-powered electric motor.

electric
motor CND

=a

Fig. 7.1
(a) Use words or phrases from the list to fill in the missing words in the sentences below.

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

decreases electrons increases
neutrons protons stays the same
The currentis a flow Of ..., in the wires of the circuit.
The size of the current .........ccccociiiiiiiiiiees around the circuit. 2]

(b) (i) Name the component which has the symbol ﬁ

(iii) On Fig. 7.1 draw the symbol for a voltmeter correctly connected to measure the p.d.
across the motor. (1]

© UCLES 2016 0653/21/0/N/16 [Turn over
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8 (a) The Periodic Table lists all of the elements.

Complete the following sentences about the Periodic Table by using words from the list below.
Each word may be used once, more than once or not at all.

high low mass metallic
negative non-metallic nucleon
positive proton

Elements are arranged in the Periodic Table in order of ...

number.
THE oo elements are on the left-hand side of the
Periodic Table and the ... elements are on the right-hand

side of the Periodic Table.
The transition elements, which have ..., densities and
........................................................ melting points, are found in the middle of the

Periodic Table.
[3]

© UCLES 2016 0653/21/0/N/16
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(b) (i) Three beakers, A, B and C, are shown in Fig. 8.1.
Each beaker contains pieces of a different metal.
The three metals are calcium, iron and magnesium.
A student tests the metals in each beaker. Her results are shown next to each beaker.

Complete Fig. 8.1 by writing the correct name of the metal in each beaker.

beaker A

no visible reaction with water

a few bubbles of gas with dilute hydrochloric acid

name of metal .......c.cccoevviiiiiiiiiiie
beaker B

rapid fizzing in water

violent reaction with dilute hydrochloric acid

name of metal ..........ccccccieeeiiiiii,
beaker C

slow fizzing in water
lots of bubbles of gas with dilute hydrochloric acid

name of Metal .....coovnvieieee e

Fig. 8.1
(2]

(ii) When magnesium reacts with dilute hydrochloric acid, magnesium chloride is formed.

Suggest one other substance that reacts with hydrochloric acid to form magnesium
chloride.

© UCLES 2016 0653/21/0/N/16 [Turn over



18

(c) A solution of a copper compound is electrolysed, as shown in Fig. 8.2.

low voltage
d.c. supply

S) ®

solution of a
copper compound

Fig. 8.2
A gas is produced at the anode. It turns damp blue litmus paper red and then white.

Name the gas.

© UCLES 2016 0653/21/0/N/16
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9 Fig. 9.1 shows the reproductive system of a female.

Fig. 9.1

(@) On Fig. 9.1 label with the correct names
1. a place where haploid cells are found,
2. aplace where fertilisation may take place.
(2]
(b) (i) After fertilisation the zygote develops into a ball of cells.

Describe in detail where the ball of cells continues its development.

(ii) Explain why the place you described in (b)(i) is a good environment for this ball of cells
to develop.

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

(c) Describe two ways in which HIV can be transmitted.
1 PSSR
2 et e eeeeeeeeeeeeeeeeseeeeeeisseeseeaiseseeeisseseeeessteseeeisteseeeiassseeeiateteeeantteeeeaateteeeaareeeeaanrreeeeans
............................................................................................................................................... [2]

© UCLES 2016 0653/21/0/N/16 [Turn over
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