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1 A wire is.placed between the poles of a strong magnet. *

: .strong ma’gnét
~(fixed in place) ... -~

(@) (i) Choose from the words below to complete the sentences.

currant force move power voltage
When a large electric current flows along the wire, a ........J.. ? ( % ......... acts on
the wire. This makes the wire ........... Mo ... upwards. 2] e

(ii) Describe what you would expect to see if the current flows the other way along the"é I
v oowire. Cagnt e
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(c) The device shown in the diagram below is a° circuit ‘breaker, *which: ‘uses -an - |} %
electromagnet. It is designed to switch off the current in the circuit if the current
becomes too large. EEH

-, reset button

current

| pelectromagnet .
D

current |

AT s PRI 5 S TS syl

(i) Explain how this device éWifdhes c'JIf'f the current if vthé' curr‘ghvt\becdlrﬁ s too Iarge
e More Currons ' 5!

LI

1of
5 _.‘.T .

B A T SO S P T L T E AT SIS LI~ TN N
(if) Suggest why such a device should always be in the circuit when an electric saw is
_being used. ‘

o6s4/2898 [Turn over



'2 (a) Two chemical symbols are shown below.

14 B [
7N g O
Complete the table. You rnay use the Periodic Table printed on page 24.

proton (atomic) number of nitrogen . ""
nu_cleon'(mass) nurhber of 'dxygéh' 71» T [ 6 S
‘number of electrons in an oxygen atom; -
‘the group number of nitrogen in the I.:’e;riodic_’-i-able 5

R [4]

(b) Lrghtnmg causes nltrogen and oxygen m the atmosphere to react together

(i). Explarn how this can benefrt growing plants

nik wen oiosele | Qw vech  Misdeves s tin \/\W

0 \/\Nv r\&wo OLOL@( \J\)\ka Cav\k(a/wu A 4 Tl va

One gaseous compound which forms is dinitrogen tetroxide, N 20,4, which is soluble in
water

_(ll) What is the total number of atoms in one molecule of dinitrogen tetroxide?

08542 598
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5

(¢) Gaseous nitrogen turns into liquid nitrogen at very low temperature (<196 °AC)

Liquid nitrogen is used by doctors to remove small skin growths. The simplified diagram

below shows how this is done.

small growth on

skin of patient control valve

() Complete the boxes below to show the differe_n_pgi_'ihg.'"'thg yvay"’..t"hé:‘_ molecules are
arranged in gaseous and liquid nitrogen. T o
.

Each box already contains a symbol to show one'_‘n_itfog_e_n ‘r’nol'equl

I
iE

gaseous nitrogen = -

\adlet, fpacd 2]
(if) Suggest why liquid nitrogen destroys the cells in the skin growth.”

................ \ W\”\wg%‘%‘wdmkdw

........................................................................................... A e
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3 The diagram below shows the human breathing system. .

T SR

1

TN

M

ér’e-ﬂllrn\\%" \\\ B

(a) Name the parts labelled A, B and C.

part where gas exchange occurs, and

(1]

(b) (i) On the diagram, draw a labelling line to a
label it G. A,v " Alvedas -

(ii) 'Name the process by which gas exchange takes place.

Describe one way in which the part you have labelled G is adapted to help gas
exchange to take place quickly.

(iif)

085472 599



7

~ Write the numbers 1 to 5 next to each of the following statements to show the seque'nce
by which this could happen.

_. The first stage in the sequence has been numbered for you.

Sheep eats grass. contalnlng starch

V;Carbon dioxide molecule comblnes with water msude .a chloroplast to form
: :"glucose L o ,

Glucose molecule is absorbed through Vl"l in the small intestine.

Carbon dlox1de molec

Starch molecule is broken down by amylase. i

(3]

0654/2 899
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(¢) Acarbonatomina carbon’ ledee molecule leavmg a person s lungs could become part,;'-" N
of a glucose molecule in the blood of a sheep: ' e o
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4 A caris on ahydraulic lift in a garage. The total weight being lifted is 16 000N, s _ *

The lift uses four large pistons each of Wthh has an area of 0.02 m2 and a smaller psston A"
which has an area of O 01 m?-

i v PN eliors T o B I

piston area 0.02 m2

piston A area 0.01 m2

- Use the equation ‘pressure = force/area’ to help you answer parts (a) and (b).

(@) (i) Calculate the total area of the four large pistons.

kx O0-02

065472 599



9
(i) Calculate the pressure in the hydraulic fluid used in .lhe lift. . -
P= F < léovo |
A 0.0

LTI 2N )

(b) This pressure is caused by plston A: Calculate the force Wthh plston A exerts showmg
your working.

Fz Pxa = 200000 x (.|

(c) Calculate how much work is done when the car and lift are ralsed 2m

Show your working and state any formula which you use.

W= Fad

[{ooo x 9

n

0654/2 S99 [Turn over
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The brakes of the car were tested. The car was accelerated to 20 m/s and the brakes Use

suddenly applied. The graph shows the motion of the car.

40 T T ]
i T o 1
% i
30 }' !
]
speed 20
m/s '
10 -
A
0 al 1 l
0 4 8 12 16 20
time/s
(d) (i) On the graph, write X to show when the brakes were applied. (1]

(if) From this time, how many seconds did it take for the car to stop?

.................... 2 <eeev.. SECONS [

(iii) Calculate the deceleration of.the car, showing your wovr‘ki‘r‘]g'.

=AY

&

n

.................... IO mis? [2]

0654/2 S99
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5 (a) (i) Name the part of a flower from which a seed develops. .. Use.‘;
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The diagram below shows how the ions in sodium chloride crystals are arranged.

chloride ion

sodiumion  + -

(a) Name the type of structure shown in the diagram above.

(c) A student makes a concentrated solutlon of sodlum chlorlde in water She then uses |

some of this solution in two different experiments, as shown in the diagrams below.

fume cupboard

sodium chloride
solution

carbon electrodes power pack

experiment 1 experiment 2

0654/2 S99
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= (i) - ‘Name the process in experiment 2. - et

(if) Explain why experiment 2 needs to be carried out in a fume cupboard but
experiment 1 does not. | '

(iii) The reaction shown in experiment 2 is important in the chemical industry.

Name two materials which are produced éindl‘JAstr"-i'albeb:y using this reaction.

0654/2 S99 [Turn over
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7 Some types of paint are mixtures consisting of tiny pieces of coloured solid -dispersed in a

liquid. Mixtures like this are called colloids.

coloured solid

N\ liquid

magnified view of paint

(@) (i) What narhe is given to the type ofrgolloidbshiown |n the c_jiagrqni above?

(i) 1f the coloured solid had dissolved in the liquid, the resulting solution would be
transparent. B ' ‘

Explain, in terms of what happens to rays of light, why solutions are transparent but
mixtures like paint are not. You may draw diagrams if it helps you to answer this

guestion.
\neik ;‘_SO o8 ;ﬁaj petitle »
WA
ey, o T

............................................................................................................................
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' (b) Car bodies are made from steel. Most of the car body is covered by layers of paint. In .

some countries, the steel on the underside of the car is galvanised by covering it wit
zinc. . i

galvanised steel on underside

() State and explain what would happen to the steel in a damp climlate_ if the car body

was not painted.

(i) Suggest one advantage of using a layer of zinc_:,n; irat_he';'thaﬁ paint, to cover the steel
on the underside of the car.

F\-g \{\N, Z/\—v],c \.c e .Lg SCraA/Mad | OLM%@

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

oo S8t e Seet il SBAL o ke [

o ndke e
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8 Read the information below, and then answer the questions which foliow.

Emperor penguins live in the Antarctic. Females lay eggs in autumn, and the
males incubate the eggs all through the winter,. when the average temperature is

—16°C. s

During this time, the male penguins do not feed. They produce heat inside their
‘bodies by using up stores of fat, which they break down by respiration.

fat + oxygen — carbon dioxide + water

The male penguins usually huddle together in groups while they are incubating
the eggs. The eggs must be incubated for 110 days. If the male penguins lose too
much body mass before then, they will abandon the eggs and go into the sea to
feed. Research has found that huddled emperor penguins lose, on average, 137 g
of body mass per day during the Antarctic winter, while penguins which stand on
their own lose 171 g per day.

0654/2 S99
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':(a) Describe one way by which a male penguin loses heat from its body to the envnronment

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

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

(b) Fat molecules contain atoms of hydrogen, carbon and oxygen. .
When fat molecuies are bquen down by respiration, new substances ar.eb; )

(iii) Underline two of the followmg terms which can be used to descrlbe the reactlon in
whuch fat is broken down in resplratlon . ‘

digestion exothermic  neutralisation
oxidation polymerisation reduction [2]

(c) Suggest and explain why huddled penguins lose less body mass per day than penguins .
that stand on their own.

For
Examiner's
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Limestone is impure calcium carbonate.
" A student investigated two samples of limestone, A and B, to compare the amounts of

calcium carbonate in the samples.

A single piece of limestone A, weighing 1.0g, was added to an excess of dilute hydrochloric

acid at room temperature (20 °C).
limestone B, also weighing 1.0g.

The experiment was repeated using a single piece of

In each case, the total volume of carbon dioxide produced during the reaction was measured.
The apparatus used is shown in the diagram below. ‘ ' S

dilute
hydrochloric acid

" measuring cylinder

Ii?(l

ol.

(o]

'.'~.|"l L |;| [ 11;[_-1 el

o)

carbon di’cixid“e

1.0g ._limeéfone

(a) Complete the word chemical equation below. - .

hydrochloric
acid

calcium
carbonate

@L(J\gu,\
chilonde

g carbon S \)\M/

dioxide

(b) The results obtained in the experiments are shown in the table below.

sample volume of carbon dioxide/cm?
A 205 o
B 190

2]

State and explain which sample, A or B, contained the greater amount of calcium

carbonate.

0654/2 S99
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(c) - The student wanted to reduce experimental errors by slowing down the reaction.

State two changes he could make to his method to slow down the reaction.

2

(d) In dn‘ferent experlments using the.limestone sampies, the student heated 1.0g of-each
to 1000 °C. Both samples lost some mass.

Suggest and explaln which sample, A or B, would lose more mass.

(e) Descnbe bneﬂy how the student could test a hmestone sample to show that it contamed
a calcium compound e

For
Examiner's
i Use
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The table below shows information about three types of radiation. Use this information to
help you answer the questions.

e C penetratmg
radiation nature . _ionising power power
. e : v R . stopped by...
~alpha = -t helium nucleus = 3 ».-j-'-stronlg R ‘::'paper oF smoke

. partly stopped by
3 mm of aluminium,
beta electron medium A completely
stopped by 6 mm
. of aluminium

gamma - electromagnetic weak stopped by thick

wave lead

(a) The following diagrams show radioactive sources being used. State which of these
three types of radiation would be most suitable. for each use' and glve a reason for your
answer. Rt : o

(i) Checking the thickness of a thin metal sheet

radioactive source
rollers / N

|

||
> '1 ,ll'pr',lr‘,u‘][l, ‘
It O) TR T

| ’1"1"1

=<

fuminium sheet 10mm

i I TT T Fy I‘I . .
! l,;u.'ﬁu’u'u ! aluminium sheet 3mm
/ ) Mf"!f"f"" |
R RSN

detector
lype of radiation used ....... Be-h}v ........................................................................
reason A’P"“k ..... W Oulémk .............. (2 L% ... ok M
............... G““”\WO“% (/L‘mb»/glxo@“\[y

0654/2 S99
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(ii) A smoke alarm

"+ radioactive source

— ‘\.'- - ..':-_"t .4. "v“ . .,
o MM R IH' e Co
. < :xl:,”r‘,l‘x‘,:lﬂl,x'illl,ll Voo / )
SO 'l,"|"'|ﬂf‘|"'|"*|"|' R AR
CR ::'I'IS':I':”!'jﬂIS‘r"nf T e T
! R

detector .-

. type of radiation used A(/}p Lu\

nsnavson/Aj(l’\(L ....... Y }Ix{. (&ﬂ fdy Wk@/‘

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

e e e R e L T R T P AU NP AR A R P 4

(b) ‘Ekplain why alpha radiation is harmful to living orgénisms even thoﬁg'r‘l it can”be eas‘iiy
stopped. : L TR R TR LN L S

L R R R e T P PP

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

(c) (i) Which form of radiation is the same as the particle responéibié‘fof carrying charge
- around an electrical circuit?

(if) What charge does this.particle have?

For
Examiner's
Use
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11 The diagrams below show xylem tissue from a plant.

xylem vessels xylem vessel

o cytoplasm

S

cross-section - -+ longitudinal section ~ |

(a) Explain the meaning of the term tissue.

TG g i

(b) Name the substance which forms the cell walls of the xylem vessels.

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

(c) Xylem tissue helﬁ;s to support the plant

(i) Describe how the non-woody parts of a plant, which do not contain xylem, are
supported.

| \nJakd/ QMWWWSECWM//‘& .........

................................................................................................................................ 2]
(i) Describe how xylem tissue in the leaf of a plant helps with photosynthesis.
.............. <\ LQM%V‘W\%ZDA‘S Qk&/—"Y\AJWM}
............... ?M\fg—%m&}
.................... 0 &QM‘/M/@MMW,
............... \nJ Wm@/\»@\fjmemugw
............................................................................................................................... 3]
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