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1 (a) A car has two headlight bulbs at the front and two rear light bulbs at the back. All four

2 For
Examiner's
Use

bulbs are connected in parallel with each other across a 12 V battery.

()

(i)

(iii)

Draw a circuit to show how the four bulbs are connected to the battery. Inciude in
your circuit a switch which controls all four bulbs together. '

[2v

(2]

If one bulb fails, the other three stay lit. Explain why this happens. Refer to your
diagram if it helps your answer.

Each headlight bulb takes a current of 5 A and each rear light bulb takes a current
of 0.5 A. What is the total current taken by these four light bulbs?

Explain your answer.
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Calculate the combined resistance of the two resistors as shown in the circuit. v
Show your working and state any formula which you use.
\___,/f_(/,;—( :__/,,L_L < L=
2 R, 6 3 6 <
L= 2%
...................................................................................................................................... [3]
(c) The diagram below shows part of a circuit containing an AND gate and a relay cail.
switch
AND relay
temperature !
sensor
The input from the temperature sensor is on when the temperature rises above 25 °C.
The input from the switch is on when it is pressed.
- (i) State the two conditions required for the relay to Operate.
1o | —T@Ww ......... Z Z§?C ..........................................................................
2. SV’HL\/’“U% ................................................................ (1]
(if) Describe a suitable use for this electronic system.
Explain your answer,
E) ééM n Flwt I‘%ul@or 2r  Oiv — (o .
b ke roor temep s phoue 25 .
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ollows He emtime Ty Co e S Ll O
(d) Draw a logic diagram which would operate a bell when the temperature is either too hot
or too cold.
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4 (a) Amother uses a force of 80N to push her child in a push-chair.

Use

(1) . She pushes the push-chair 1500 m.

Calculate how much work has been done in pushing the push-chair.

Show your working and state any formula which you use.

W= Fxy = 20 & (oo

(i) She takes 20 minutes to push the push-chair 1500 m.
Calculate the average power needed to push the push-chair.
Show your working and state any formula which you use.
0 - W :7 (20000
© 20 X60
..................... :)OD(/\/[S]
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(b) The mother and child arrive at a children’s playground. § e
The child climbs a ladder to the top of a slide.
The child sits on the top and goes down the slide.
The child has a mass of 10 kg.

The vertical height of the slide is 2 m.

When the child reaches the bottom of the slide she has 5J of kinetic energy.

(i) How fast is she travelling when she reaches the bottom of the slide? Show your
working and state any formula which you use.

/f/E: ;’LMV?' vV = 9 <
nn
=12 x5
10
= | s =)

(i) Explain why the child’s kinetic energy at the bottom is less than her gravitational
potential energy at the top.
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The diagram shows a section through a human eye. Use
() A boy looked out of a window at a building in the distance. He then looked down at his
‘ book, and began to read.
Using the diagram to help you, explain the changes which would take place in his eyes
to help him to focus on the book. Label on the diagram the parts of the eye which you
mention in your explanation.
L]

1
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(b) (i) On the diagram, draw a label line to a region where a‘large number of cones w_buld e

be found, and write X next to your line. - M

(if) Explain how the lighting conditions would determine whether the rods or cones in
the eye would be used when the boy looked out of the window at the building.

(i)  What difference would this make to what he could see?

065473 597 [Turn over



12

In dry countries, drinking water is often produced by removing salts from sea water in a
process called desalination.

One method is to heat the sea water to produce water vapour which is then condensed.
(a) Suggest how the boiling point of sea water would compare with that of pure water,

Give a reason for your answer.

....................................................................................................................................

R (omen e bUVLL/ng\Q“V* .......................................................... 2]

B R RTINS vy 4

(b) The concentration of sodium chloride, NaCl, in a sample of sea water is found to be
0.5mol per dm?.

Calculate the mass of dry sodium chloride crystals which couid be obtained by
evaporating 0.5 dm? of this water.

(Relative atomic masses are shown on the Periodic Table on page 20.)

1)
(c) When a solution of silver nitrate, AgNOQ,, is added to sodium chioride solution a white
precipitate of silver chloride, AgCl, is formed.

Deduce the balanced equation for the reaction between sodium chloride and silver
nitrate.

................... y‘lf NQg + Na(| = AGJU -+ NQNOZ................[.Q.]

(d) Hardness in water is caused by soluble compounds of calcium or magnesium. If
calcium hydrogencarbonate, Ca(HC03)2, is present in the water supply, limescale forms
when the water is heated.

(iy Give the chemical name for limescale, and explain why water containing calcium
hydrogencarbonate loses its hardness when heated.

gl Golus Commake O

Cold Qs Vvtﬁe}»w%u Corbonade = (el cabond
twvoker L (o
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(i) One way of treating hard water is to pass the water through an ion-exchange resin. e
This replaces any calcium or magnesium ions in the water with sodium ions.

A chemist wishes to compare two different ion-exchange resins to find out which

one is the more effective in removing hardness. She places the two resins, A and
B, into glass tubes as shown below.

glass
tubes

resin A resin B

Suggest how the chemist could use this apparatus and a supply of soap solution to
compare the resins.

06543 597 ‘ [Turn over
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Read the passage, and then answer the questions which follow.

Dust mites are arthropods, too small to see with the naked eye, which live in houses all
over the world. Dust mites like warm, moist conditions, such as those found in houses
with carpets, central heating and air conditioning. The diagram shows a dust mite,
greatly magnified.

Children who live in houses where there are many dust mites are more likely to develop

-asthma than children who are not exposed to dust mites. For example, when blankets
were given to people in villages in New Guinea in the 1980s, many children developed
asthma.

Asthma is an illness in which the body’s defence system reacts too strongly to foreign
substances in air which is breathed in, such as the droppings of dust mites. The body
behaves as though these substances were microorganisms invading the body. In an
asthma attack, the muscle in the walls of the bronchioles contracts, making the
bronchioles much narrower, so that it is difficult to get enough air into the lungs. At the
same time, the cells lining the bronchioles produce a lot of extra mucus, which makes
the problem even worse. A little while later, many white cells arrive on the scene. These
white cells produce chemicals which may damage the cells lining the bronchioles.

-

(a) (i) State one feature of dust mites, visible in the diagram, which shows that they are

arthropods.

(if) To which group of arthropods do dust mites belong?

........... Arthropds. .7 APRCrdS

State one reason for your answer.

-

(b) Name two parts of the human gas exchange system through which air passes, after it

has passed through the mouth or nose and before it reaches the bronchioles.

-,

0654/3 S97
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(c) (i) Describe the normal function of mucus in the bronchioles.

................... Marens. . Cotld ek Runchides :

(d) Suggest why white cells accumulate in the bronchioles during an asthma attack.
\\

........... Toeak.up. N putidess

Cef b Mmoo i

(e) Asthma is becoming more common all over the world. Using the information in the

passage, and also your own knowledge about changes in people’s living conditions,
suggest why this is so.

e b pllrkion
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