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Rubidium, Rb, is below potassium in Group 1 of the Periodic Table.
(a) State the formula of the rubidium ioN. ...
(b) (i) Rubidium and potassium both react with cold water.

Suggest one difference in the way that they react.

The following is a list of gases.
ammonia carbon dioxide chlorine
hydrogen nitrogen oxygen

Answer the following questions by selecting from the list. Each gas may be used once, more
than once or not at all.

Name the gas that

(@) relights a glowing sSplint, ......ccovvieieiieei
(b) is pale greenin Colour, .........coooiiiiiiiiiiii
(c) isthe mostabundant in air, .......cccceeeeeiiiiiii
(d) is used in the manufacture of margarine, ............ccccccoeeeeeiee .

(e) turns Universal Indicator solution blue. ........................, [5]
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3  Fig. 3.1 shows a plant cell.

A

water movement

/

Fig.3.1

(@) Name the parts A, B, C and D.
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4  Fig.4.1 shows a measuring cylinder containing liquid paraffin.

50 cm?®

40 cm?3

{

30 cm?

20 cm3

10 cm?

Fig. 4.1

(a) State the volume of the liquid paraffin shown in the measuring cylinder in Fig. 4.1.

(b) A student measures the mass of the empty measuring cylinder and then containing the
liquid paraffin. His results are shown in Fig. 4.2.

mass of empty measuring cylinder 20.29
mass of measuring cylinder containing the liquid paraffin 50.69
Fig.4.2
Calculate

(i) the mass of the paraffin,

(if) the density of the paraffin.

[3]
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6

(@)

5
Suggest a property of aluminium that makes it useful in the manufacture of
T2 U (o3 > 1 PSPPI

(i1)  TOOA CONTAINEIS. ...t bt e e s st s st s s s s s sssssssssssnnssnnesnneeees

(b) Fig.5.1 shows an electric cable.

plastic coating

metal core

Fig.5.1

Name the metal most commonly used for the core..........cccccvvi [1]

One isotope of nitrogen is represented as

(@

(b)

(c)

1§N
State the number of protons, neutrons and electrons in an atom of this isotope.

number of ProtonNs ...

number of NeULIONS ...,

number of electrons .........cccccciiii [3]

Explain why nitrogen forms the ion N3~ rather than the ion N~

Nitrogen reacts with lithium to form lithium nitride. The lithium ion is Li*.
Construct the formula of lithium nitride.
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7 (a) Fig.7.1 shows one type of plant growing in a garden.

Fig.7.1

A and B show two different types of reproduction carried out by this plant.
State the type of reproduction shown at

[0 YT

= O 2]

(i) State the difference between the offspring resulting from these two types of
reproduction.

(b) Another type of plant produces fruits that are bright red and soft.
Explain how this adaptation helps the plant to colonise new areas.
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(c) Some plants are growing on the banks of a river.
Over a period of years, an island forms in the middle of the river.

Plants grow on the island as shown in Fig. 7.2.
direction

of flow
of river

Fig.7.2

Suggest two ways by which seeds from plants on the river banks reached the island.
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8 (a) On Earth, a spacecraft has a weight of 50 000 N. The gravitational field streng

Earth’s surface is 10 N/kg.
Calculate the mass of the spacecraft.

(b) On the Moon, the weight of the spacecraft is less than 50 000 N.
Explain why it weighs less on the Moon.

...................................................................................................................................... [1]
(c) (i) State the relation between force F, mass m and acceleration a
............................................................................................................................... [1]
(i) The rockets on the spacecraft produce a force of 20 000 N.
Calculate the acceleration of the spacecraft.
[2]

9 (a) A laboratory thermometer contains mercury. The thermometer is taken from hot water

and placed in cold water.
State what happens to

(i) the volume Of the MEICUIY, ....eiiiiiiiii e

(i)  the Mass Of the MEFCUNY. .........uuiiiiiiiiiiiiiiiii e esesesraeessesreesaereeeeeeees [2]

(b) Clinical thermometers may also contain mercury.
State two ways in which clinical thermometers differ from laboratory thermometers.
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10 Fig.10.1 shows the reduction of copper(ll) oxide by hydrogen.

copper(IT) oxide

excess hydrogen
@/ burning

hydrogen ——» % Q?\ )

heat
Fig.10.1

The equation for the reaction is
CuO + H, —» Cu + H,0O
(a) State what is meant by the term reduction.
(b) (i) Calculate the relative molecular mass of copper(ll) oxide.
[A;: Cu,64; O,16; H,1]
(if) Calculate the relative molecular mass of water.
(iii) Calculate the mass of water produced from 4 g of copper(l1) oxide.
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liver

10

-

from the
heart

3

Fig.11.1

key:

— = direction of

small
intestine

blood flow

(@) Glucose and amino acids are absorbed into the blood from the small intestine.

Describe how the liver changes each of these nutrients.

0|18 o 01 = PSPPSR
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12 Fig.12.1 shows an electrical heater being used to heat water in a beaker.

12V
g
beaker
water /\ J T—heater

Fig.12.1

(&) When a 12V supply is connected across the heater, the power of the heater is 30 W.
Calculate the current in the heater.

[2]

(b) Thermal energy can be transferred by conduction, convection or radiation.
State the main method by which thermal energy is transferred

(i) through the walls of the beaker,

(i) from the water near the bottom of the beaker to the water at the top.
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13 Fig. 13.1 shows changes of state.

w Y
solid < liquid <> gas
X Z
Fig.13.1

(a) State the letter, W, X, Y or Z, that represents
(i) condensation, ........cccceveeviviiiiiie e

(i) Melting. ..oooiie

(b) Draw a diagram to show the arrangement of the particles in a gas.

(c) Describe differences in the arrangement and the movement of the particles when a

solid changes to a liquid.

For
Examiner's

[2]

[1]
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14 (a)

(b)

(c)

(d)

13
An athlete is walking to the start of a race.

(i) Name the type of respiration in her muscles as she walks.

The race starts and she runs.
A different type of respiration takes place in her muscles when she is running as fast as
she can.

(i) Write a word equation for this type of respiration.

............................................................................................................................... [2]
(i) State the advantage to the body of this type of respiration.
............................................................................................................................... [1]
There is a greater amount of two gases in expired air than in inspired air.
One of these gases is water vapour.
Name the other gas.
...................................................................................................................................... [1]

Increased physical activity causes an increase in the rate and the depth of breathing.

Suggest two ways in which these increases are helpful to the body.
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Fig. 15.1 shows a ray of light passing through a parallel-sided glass block. Some of
is reflected at the surface of the block. Normals to the glass surface are shown.

normal
|
|
40 :
|
| Y
|
|
: glass
125 block
|
|
|
|
|
|
X
|
|
normal
Fig.15.1
(a) State the value of the aNngIe X. ... [1]

(b) Calculate the value of the angle Y.

(c) Calculate the refractive index of the glass.

[3]
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16 Fig.16.1 shows an electric circuit.

Fig. 16.1

(a) For one setting of the variable resistor, the ammeter reading is 0.20 A and the voltmeter
reading is 0.80 V.
Calculate the resistance of the fixed resistor R.

[3]

(b) The resistance of the variable resistor is increased.
State what happens to the reading on

)T == V0 010 01= =T PSPPI

(1) TN VOIMETEL. ..ottt e e e e e e e [2]
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17 Study the following series of reactions.
colourless reagent B i e
ethano
gas A + catalyst oxidation

colourless

burning in liquid C

oxygen

y

colourless gas D + water

(a) Identify substances A, B, C and D.

5 X [4]

(b) Draw a diagram to show the structure of a molecule of ethanol.

[1]

(c) Colourless liquid C turns damp Universal Indicator paper red.
State what this shows about colourless liquid C.
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18 Fig.18.1 shows a simple transformer.

core
4 B
coil A ) secondary coil
—
o J
Fig.18.1
(a) The secondary coil is labelled.

State
(1) the name OF COIl A, oo
(ii) the material used fOr the COME. ........ciiiiiiriiiiiiiiiiiiiii e eeeeeeeeeeeeees [2]

(b) Explain why the input to the transformer must be an alternating current, not a direct
current.
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