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1 (a) To make proteins, plants require carbon dioxide, water and one particular element.

(i) Name this element and explain how the plant obtains it.

element ...
EXPIANGTION ... e e e e e e e aeaaan
...................................................................................................................................... [3]
(ii) State a type of protein made by plants.
.................................................................................... [1]
(b) Explain why animal life is completely dependent on plants.
.............................................................................................................................................. [3]
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2 Lithium is a metal in Group | of the Periodic Table.
(a) State the name given to the Group | elements.
.............................................................................................................................................. 1]
(b) Lithium reacts with water to produce lithium hydroxide and hydrogen.
(i) Balance the equation for the reaction between lithium and water.
........ L+ .....H, O —— ......LIOH + H, 1]
(ii) Universal Indicator is added to the reaction mixture.
State the colour of the solution at the end of the reaction.
...................................................................................................................................... 1]
(c) Potassium is another Group | metal.
State two visible differences between the reaction of potassium with water and the reaction
of lithium with water.
3 SRS
72
[2]
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3 Use words from the list to complete the sentences below.
density field force length
mass volume weight

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

(@) The e of a body is a measure of the amount of substance in the body.
The e, of an object is less on the Moon than on the Earth because the
gravitational ............cccciveeeeeiiniins strength is less on the Moon. [3]

(b) When a solid is heated, the .........ccccceevveiiiiiiiinneen. of the solid decreases. [1]
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4 (a) State two reasons why solid food is chewed before it is swallowed.

(b) Animals use their teeth to chew food.

(i) Sometimes teeth develop dental decay.

Describe the causes of dental decay.

(ii) Table 4.1 lists two methods which people can use to prevent dental decay.

Complete Table 4.1 by explaining why each method is effective.

Table 4.1

method of caring
for the teeth

explanation of why the method is effective

use a small brush
or a twig

do not eat sweet
foods between
meals

© UCLES 2015
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5  Sulfur dioxide reacts with hydrogen sulfide to produce sulfur and water.

The equation for the reaction is

SO, + 2H,8 —— 3S + 2H,0

(a) Calculate the relative molecular mass of

(i) sulfurdioxide, s

(ii) hydrogen sulfide. .

[A:S,32;H, 1,0, 16]

(b) Use your answers in (a) to complete the following sentences.

34 g of hydrogen sulfide produces ................. g of sulfur.

1.7 g of hydrogen sulfide produces ................. g of sulfur.

(c) Sulfur dioxide is a pollutant of the atmosphere.

(i) State the source of sulfur dioxide found in the atmosphere.

© UCLES 2015
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6 (a) Fig. 6.1 shows light incident on a glass block. The angle of incidence is 75° and the angle of
refraction is 37°.

glass block

Fig. 6.1

(i) Calculate the refractive index of the glass.

refractive index =

(ii) The glass block is replaced by a block made from a material with a lower refractive index.
The angle of incidence remains the same, at 75°.

State the change, if any, in the value of the angle of refraction.

...................................................................................................................................... [1]
(b) Fig. 6.2 shows parallel rays of light incident on a thin converging (convex) lens.
]
> \ —————————————————————————————
>
Fig. 6.2
Complete Fig. 6.2 to show the path of the rays after passing through the lens. [2]
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7 Fig. 7.1 shows the male reproductive system.

Fig. 7.1

(a) State the letter in Fig. 7.1 which identifies
(i) aspermduct, ................
(ii) atestis, = .

(iii) theurethra. ...

(3]
(b) State the function of
() T L= 1= 1= PP

(i) the prostate gland. ...

© UCLES 2015 5129/22/0/N/15
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8 (a) Use words from the following list to complete the sentences below.

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

electrons element gained ions

isotopes lost neutrons protons
(i) Atoms are made up of a nucleus containing ...........cccceeeeeerennnnes F= 1o [0 [
surrounded by ..., . [1]
(ii) In neutral atoms, there are the same numbers of ...........ccccceeernie AS i .
(1]
(iii) In negative ions, there are more ..........cccccuvveeeenn... than ..o . [1]
(iv) When an ionic bond is formed between a metal and a non-metal, .............cccceeeeee. are
........................... by the metal. [1]

(b) The element einsteinium was discovered in 1952 and is named after the scientist Albert
Einstein.

An atom of einsteinium is represented by 22; Es.
Calculate the number of protons and the number of neutrons in an atom of einsteinium.

number of protons = ...,

number of Nneutrons = ...........ccccvvvvveenns [2]

© UCLES 2015 5129/22/0/N/15 [Turn over
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9 Fig. 9.1 shows an incomplete electrical circuit.

1.5V
I
| |
4.0Q
Fig. 9.1
(a) Complete the circuit diagram of Fig. 9.1 by drawing the symbol for a variable resistor. [1]

(b) For the completed circuit of Fig. 9.1, the potential difference (p.d.) across the cell is 1.5V and
the ammeter reads 0.13A.

(i) Calculate the p.d. across the resistor of resistance 4.0Q.

© UCLES 2015 5129/22/0/N/15
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10 (a) Define transpiration.

healthy plant wilted plant
Fig. 10.1

State and explain a change to the environment of the plant that would prevent further wilting.

© UCLES 2015 5129/22/0/N/15 [Turn over
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11 Three states of matter are solid, liquid and gas.

Fig. 11.1 shows the arrangement of the particles in a solid and a liquid.

process B

\i

A

g;%;% :processA 080808

solid liquid gas
Fig. 11.1
(a) Complete Fig. 11.1 to show the arrangement of the particles in a gas. [1]

(b) Describe, in terms of energy and movement, how particles in a liquid differ from particles in a

solid.
.............................................................................................................................................. 2]
(c) Name
(i) ProCESS A, w..ooovveeeerreereeereerrreennns
(i) Process B. .....ooovwwecoomoerereeirennneee
(2]
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12 Fig. 12.1 shows a sound wave transmitted from the bottom of a boat.

The diagram is not to scale.

{ /

L__\source of sound

sound wave

sea-bed _—
-

Fig. 12.1

The pulse of sound transmitted from the bottom of the boat is reflected from the sea-bed and

detected back at the bottom of the boat 0.040s later.
The speed of sound in sea-water is 1400m/s.

(a) Calculate the distance from the bottom of the boat to the sea-bed.

distance = .....oooeeiiiis

(b) The frequency of the sound wave used is 20000 Hz.

(i) State what is meant by the frequency of a wave.

(ii) Calculate the wavelength of the sound in sea-water.

wavelength = .........ccccoeeeeiins unit

© UCLES 2015 5129/22/0/N/15
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13 Use words from the list to complete the sentences below.

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

alcohols antibodies blood clotting
carbon dioxide chlorophyll haemoglobin
oxygen phagocytosis photosynthesis
Red blood cells are able t0 tranSPOrt ..........oooiiiiiiiiiiee e from lungs to

tissue cells because they contain ... .

White blood cells protect the body from infection by producing ..........ccccceeei i,

and they carry out the proCess Of .........oooociiiiiiiiii i .

Platelets are another blood component. They are responsible for ............ccccc. .

(3]
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14 Fig. 14.1 shows the electronic structures of an atom of nitrogen and an atom of hydrogen.

Fig. 14.1

(a) In the space below, construct a ‘dot and cross’ diagram to show the outer shell electrons in a
molecule of ammonia.

(2]
(b) Ammonia dissolves in water to form an alkaline solution which turns Universal Indicator blue.

(i) State the name of the ion which causes the solution to be alkaline.

...................................................................................................................................... [1]
(i) Suggest a pH value for ammonium hydroxide solution.
...................................................................................................................................... [1]
(¢) Ammonia reacts with sulfuric acid to form ammonium sulfate.
Ammonium sulfate contains ammonium ions (NH,*) and sulfate ions (SO,%").
Deduce the formula of ammonium sulfate. .............cccc [1]

© UCLES 2015 5129/22/0/N/15 [Turn over
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15 A liquid-in-glass thermometer measures temperature using the change in volume of the liquid.

(a) State two other physical properties that may be used for the measurement of temperature.

(c) Fig. 15.1 shows a thermometer used to measure the increase in temperature of cold water in

a metal can placed near an infra-red heater.

(T

/thermometer

cold water
metal can L m

\*7*7*7 I m

0000]_-

Fig. 15.1

infra-red
heater

(i) State the main method by which heat energy is transferred through the air to the can.

© UCLES 2015 5129/22/0/N/15
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(d) The outside of the metal can is white.

Explain why the temperature of the water rises more quickly when the can is black.

.............................................................................................................................................. [1]
(e) Explain, in detail, how air above the heater becomes warmer.

.............................................................................................................................................. [2]
(f) Both infra-red radiation and sound are waves.

Sound, but not infra-red radiation, can be heard.

State one other difference between infra-red radiation and sound.

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

© UCLES 2015 5129/22/0/N/15 [Turn over
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16 Ethene is the simplest molecule in the alkene homologous series.

(a) State how the molecular structure of alkenes differs from the molecular structure of alkanes.

.............................................................................................................................................. [1]
(b) Ethene burns in excess oxygen to form carbon dioxide and water.

State the test for carbon dioxide and the result of the test.

L2 S

FESUIL e, [2]
(c) State the name of the reagent that is used to distinguish between alkenes and alkanes.

.............................................................................................................................................. [1]
(d) Poly(ethene) is made from ethene by polymerisation.

Explain the meaning of the term polymerisation.

.............................................................................................................................................. [2]

17 A nucleus of uranium zggu decays by emitting an alpha-particle (o-particle) to form thorium (Th).

Complete the nuclear equation for this decay.

[4]

© UCLES 2015 5129/22/0/N/15
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18 Fig. 18.1 shows a list of processes carried out by certain cells and a list of specialised cells.

On Fig. 18.1, draw one line from each process to a cell where the process takes place.

© UCLES 2015

Processes

alcohol breakdown

removal of water and urea

glycogen production

light energy converted to
chemical energy

urea formation

Fig. 18.1

5129/22/0/N/15

Cells

kidney cell

liver cell

mesophyll cell

root hair cell

(3]
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