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N

0n using an electric heater, and then

Some water is heated in a container with no insulati

allowed to cool.
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container had been insulated.

Explain your answer.

20

(i)

The graph shows how the temperature of the water changed.
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(@ (i) Onthe grid, sketch a line to show the results which mi
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(b) To heat 1000cm® of water by 1°C needs 4200 joules. If the heater rajses the ]
temperature of 500 cm?® of water by 15°C, caiculate how much energy is supplied to the
water. | ‘

Show your working.

F- mcC @L~@,/ = 0.8% bzoo xi§

—

=5 S90 T

(3]

(¢) (i) The water came from a limestone region. The water deposited scale on the heater.
How would this affect the time taken for the heater to raise the temperature of the
water by 15°C?

Explain your answer.

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

o The "WTCNLLL/NU ..... N oo induletor
............................................................................................................................... [2]

(i) Name a substance contained in the scale around the heating element.
............ MCWW&C&WWWW

(i) Name a chemical which could be used to remove the scale from the heating ;
element. :

08543 We7 ['T'urn over
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Pieces of four different metals, A, B, C and D are each placed into separate test tubes
containing dilute hydrochloric acid. The pieces of metal have the same area and thickness,
and the acid in each tube is at room temperature. The diagram shows the four test tubes
shortly after the metals have been added.

metal A metal B metal C metal D
no reaction slow bubbling  fast bubbling no reaction

(a) Write down the name and chemical formula of the gas which is produced in the tubes
containing metals B and C.

formula .............. \’ \,}, ................................................................................................... (2]

(b) What conclusions can be drawn from these results about the relative reactivities of the
metals A to D?

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

R L L T R L L R L]

..................... BN, el o ooty Yoo B G

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

(c) When the reaction involving metal C finished, some metal remained. (‘<§k°/($\/""<

(i) State and explain how the pH of the solution around C at the end of the reaction is
different from that around D.

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

............ \ W\B, no.. caoed o Wukwﬂf\t)\)\(wﬂ\om

(i) Write the formula of an ion in the solution around C, whose concentration
decreases during the reaction.
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(d) (i) Complete and label the diagram below to show how g simple electrical cell is set _
up, using two metals as electrodes, so that the voltage of the cell can be |-

measured. . ;
Wik fesv \zae N
\/d\/kVW/’kCQJ’
. AN '
A
e led ‘
e N lcag

' bl
(oo (n ; ‘, |
. , e |

~ _ |
QL@%E’“———/’} | |~ beaker f‘l
D RNogey, 2 ) '

[3]

(i) Describe and explain how experiments involving measurements of electrical cell
voltages couid be used to decide which metal, A or D, is the more reactive.
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type A type B

(a) In indu.strial aréas, type B is often more common than type A. In rural (countryside)
areas, type A is often more common than type B.

Suggest how natural selection could produce this distribution of the two types of

beetles.
kgl et Ao Conspiomans,
bo.be oaken Ml
wh /. Ve e
by Yo .. WML -

....... . bwcopr@wt@o
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(b) The different colour patterns of the two types of beetles are controlied by a gene with
two alieles, G and g.

If a homozygous type A beetle is crossed with a homozygous type B beeﬂe, all the
offspring are type B.

If these offspring are crossed with each other, they produce type B and type A offspring
in the ratio 3:1.

(i) Explain how this information confirms the statement that the two types of beetle
belong to the same species.

(i) Draw fully labelied genetic diagrams to explain the results of the two crosses
described above.
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Examiner's
4 A cartravelling at 12m/s collides with a strong wall wh:ch withstands the collision. The mass v
of the car and passengers is 1500 kg.
J
T
|
|
Z @\ 1
)
S -
=
’ 77 | '
(@) (i) Calculate the kinetic energy of the car before the collision.
Show your working and state any formula which you use.
HE = Lo = L oxsvox o2
3 > X 12
= 108 ooo T
(3]
(i) What happens to this energy as a result of the collision?
s
. (.Q ...... )’Ler\fﬁ' .......... v S0ued ) (2]
(b) Calculate the momentum of the car befare the collision.
Show your working and state any formula which you use.
MOW\ - N
Z SO0y 1Q
= /3000 /'(QMS“‘
(2]
*
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(¢) Explain, in terms of kinetic ener i
) SIS gy and forces, why the we
lessens the injuries produced in a head-on car crasfi]. aring of seat bg]ts g_suaily

|
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" The gra‘phi-Cal formulae of the gaseous hydrocarbons ethane and ethene are shown below.

H H H H
—bn L
i i

(a) A sealed test tube is known to contain either ethane or ethene.

Describe a chemical test which can be used to find out which gas is in the tube.

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

(b) Ethene is manufactured by heating alkane molecules in the presence of a catalyst.

Name this process.

............................................... CV“LK\WQ[U

(c) When ethene is heated under pressure, a solid product is formed. The molecules in the
solid are hydrocarbons which have a very high relative molecular mass.

Name the type of chemical reaction which produces this solid. CLW\UA

Describe what happens to the ethene molecules in the reaction.

Pckyween fehio~ |
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11 |
';E'Qmmer;
(d) Nylon is a thermoplastic material which can be made into fibres. This is done by heating ' Usz
nylon so that it melts, and then pumping the molten nylon through tiny holes. The fibres |
cool rapidly and are wound onto a drum, {'

heated
container

(i) Explain, in terms of what happens to the molecules, why a thermoset material
would be unsuitable for use in the process shown in the diagram. You may draw a ;
sketch, showing molecules, if it helps your answer, : ;

Ty \/\umoyw‘ﬂ
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(a) The diagram below shows the electron arrangement and the number of protons in one
" atom of nitrogen. . : »

Draw a similar diagram of a phosphorus atom. ‘
o bk g 15
9

//:% 215 ek

:D/

. o L6

NS

(b) Hydrogen, atomic number 1, combines with nitrogen to produce the covalent compound
ammonia, NH3.

(3]

Draw a dot and cross diagram to show the bonding in ammonia. You need only show
the electrons in the outer shells.

feecd pis

(2]

(c) Nitrogen and hydrogen molecules can be made to react together on an iron surface to
make ammonia, NH3.

Write the balanced equation for the formation of ammonia.
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(d) Ammonia reacts with phosphoric acid to make a compound called ammonium hydrogen
phosphate, which is an important fertifiser. ST

i
|
NH; + HzPO, — NHH,PO, |
Calculate the mass of ammonium hydrogen phosphate which is made when 34g of

ammonia react with excess phosphoric acid. Relative atomic masses are given in the
Periodic Table. -' R

Show all your working.

| gym ke e of NH, = b df N(HL(,\;\'LQG%

WAZ A ./‘:U(WV\Q)
el 0T NMy o mass oy g b ok NH,, 1, 00(
. M~ 1] alse

1

M, & \t[HL{.HQ‘OOL\‘. = ﬁﬂxlq) 8‘&() *Qx% l} {—(g—xl(g
S Gt S E9)+ bl |
!

............................... T[]
——— v
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A farmer wanted to know how to get the best yield from a variety of maize. He measured out
ten plots, each 5m x 5m, in the same field. He added nitrate fertiliser to five plots, but not to
the other five plots.

He then sowed maize seed in each of the plots. He sowed different numbers of seeds in
each of the five plots with nitrate fertiliser, and also in each of the five plots with no nitrate
fertiliser. All the seeds geminated.

The graph shows the yield of maize he obtained from each of the ten plots.

10 T 1] 7 T T ] B [ T 7 I Tl
T 7 | T il [ Pl | i |
= e
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i i f SRR r o ¢ Nitrate
I! ; ] ‘f:l, T f ! :; added
08 7 R e | i : rr IA:’
T ! Zal R T T
1 1] ! i T i f ]
i ] { ! !
| 4 i ! :
Vi | : T
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1 T { :
0.6 0= — : R .
i il [ ' 1 : ;
! lv [ ~ ; |[ T
. T j ;
total yield/ 17 i 1 ,
2 f ; | 4
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= A B
0.4 i \! t ] | B
T ] .
1 1 : ) no nitrate
T g
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i 1 | [ !
0.2 ] T ,
]
l | ]
1 i I |
308 I T
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[N} ] 17 ! { ‘~'5 T T I
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in

each plot

(@) (i) Suggestwhy curve A is above curve B.
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(b) Next year, the farmer is going to sow maize in a field which measures 50m x 25m. He
will add nitrate fertiliser to the field.

The mass of 100 maize seeds is approximately 50 grams,

Calculate the mass of seed the farmer should sow in the field, to get the maximum yield.
Show your working.

S5z 2Agwmt 1250
50 x 25 = 1250 m* 25

00 = K oy
@,

' X 50 = 200 O

08513 woy [Tu rm over
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s Examiners
(c) (i) Suggest why the farmer should be careful not to apply too much nitrate fertiliser to Use
the field. ' o
..................... E&%S}&/"(’@/J
....................... Orsselvs in. IO, oo
e USSS ] MOW&E{SMWUU/VIVWS(?W
S B L MO
..................... Blaae. e, bactud Mkl ...

(ii) Suggest one other way in which the farmer could add(hitrogen to the field.
............................. La(/\wﬂ}
.............................. QWVO\'L(FW‘\*VSMM

|
.
|

b
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The pressure of the air in car tyres must be correct to give a good grip on the road surface. .
The correct tyre pressure partly depends on the mass of the car.

For a particular car, the correct tyre pressures are:

 pressure/10°N per m? |

cold tyres | hot tyres
front tyres . 2.0 2.3
rear tyres (unloaded) : 2.1 2.4
rear tyres (loaded) 2.3 2.6

(a) Use the ideas of the kinetic theory to explain why adding more air to a tyre gives it a
higher pressure.

+ Thae ore ove  nolecules v Hwe (\;Zﬂf

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

.................. Seesesnmeccosnsinontantasnastnan s

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

(b) Tyres become warmer during long jouneys. Use the ideas of the kinetic theory to
explain why this will result in an increase in tyre pressure.

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

(c) Atthe start of a journey, the temperature of the front tyres was 20 °C (293 K).

Use the figures in the table to calculate the temperature in Kelvins which the front tyres
might reach after a long journey. :
Explain your working and state any formula which you use.

L. T T.= foT = 23 x93
— 2.0
f I /
C(LSNW/) Congtowt 'Vo(uw\e) = 33O K

Examiner
Use
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18 - For
Examiner's
g9 The diagram shows the kidneys and some of the structures associated with them in the ‘_Use
human bedy. ’
— direction of blood flow
(a) On the diagram, label structures A, B and C. [3]
(b) State two ways in which the structure of blood vessel D differs from the structure of
blood vessel E.
T 0. b itk Ml R By
..................... D.... hos...mon. Badke. [buw Mo, E
2 e Eo s valwes 0. dos MW\,&W
..................... EMs&wm&»mMJm
H
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(c) (i) Outline how the kidneys remove nitrogenous waste products from the body

....... R éoukmf@s tho. . S&ob,\ w&u Mot was wu,
(Flud k) Bl /Ltmdt W/Zw %w

SN 1 S C.o chu.v.u .................. MM@.&\/NCM

................ Unvost 15 puesed..... Okt

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

......................................
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10 A student investigated the relationship between the potential difference across a lamp and

the current passing through it.

Draw a suitable circuit for this investigation.

(a)

The graph shows the results.

12
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(by From the graph, the student concluded that the relationship did not corréspond to’

Ohm's law.

(i) Explain why the relationship between potential difference and current for a lamp
does not correspond to Ohm's law.

* Dhim's Lonw ot olog_y,gA_“_f\ /?f)cjfo/ww; [‘ZMWLQ,ZO

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

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

BB QWWW ................................................................. 2]
(ii) On the graph, sketch a line to show the results you would expect if a 25 Q resistor
was used instead of the lamp. (11

(c) Calculate the resistance of the lamp when the current passing through it was 0.3 A.
Show your working and state any formula which you use.

- VvV - 9 — 6751

——
et

L 0.3

(d) Calculate the power used by the lamp when a potential difference of 2V was applied.
Show your working and state any formula which you use.

P vT = 9.p3 = 0.6 W

06543 W37

For
Examniner
Use




24

("d'y1) aunssaud pue simelsdwae) wool B cwp teg si seb Aue jo ajow 8uo jo awn|oa ayt

— .
€0t [4113 104 0ol 68 86
L6 96 S6 v6 €6 4] 13 06
E:_“c.:;.i wngeqon wniajepuoy uinpia 4 wnuje|eu3 |uioyeD (1oyreg wnpny wnppewy winjuojnyy whnjunjdep whjuwin wnjupaYiory whnoyy 1equiny AU_EOEV uojoud = q
(o]
1 N P wy 83 10 xg wo wy nd dn n 8d ylL joqwAs opuots = X
" ” 8Ee ete SSEW Djulole eAllglas = e
' 69 a9 9 99 s9 12°] €9 [4:} 19 9
wanainy winjqpoig wogny g wnjq:3y wnpuopy wnpsordsdg wnqa g wapupopey wnydoing wnpsweg 1 d % . A mm. wnpoy 5
n N N oo o < ) Sala8s pPloujjo -
1 qdA w g, 43 oH >D qlL 013 ng wg wd PN id a9 ! plouldy €01 Oml_.
S €1 691 L9} 91 291 651 st E4:13 091 [44] (34} ort mm:wm Uuocmﬁzch —‘N.ummu
! &0 8g L8
wmunay wnpey weysuesy
Yy Y 14
Lee gee
908 58 ve t8 ) T 08
GL 112 123 oL L:74 vi E/ ZL |- L5 :3 5%
:—“v-: sutvisy wnjuojod hiwsig puay wanyy Anosepy plop wnuyey wnpin whwsg whueyy ue)sBuny whjeue ) wnep waveyiuey wnuog wyvev)
Y W od g ad 1L BH ny 1d I sO oy M el H 8 eg sD
602 102 ({174 10¢ 161 S61 6! 064 081 vel 181 73} ‘sCL Fin} €ct
vs €9 s 15 0S 14 14 iy ol wi o o e | 3
:13 Sy vy cv 42 (33 oy uc ec {E
uousy ouipoy wnpnyoy Auounjuy uiL winipuy wnjwpsy 1008 Ppoied IPouy Jueyiny yoa) POAfovy wngoN wnuodng wamg wauonsg wapigey
2]
X 1 al qs us uy PO by Pd Uy ny AR ol dN 1Z A 1S qd
el 14} ezl 2zl Btl Sit zi 801 901 €0t 104 06 €6 16 69 L1 s8
9t st be €6 ze e o0& 62 Wz e .
. . 92 o7 144 €c t44 ¥4 174 &1
uoidlay ounvoig wnuojeg ooy wnuTey wnyen ouz ddog 194N 'L ] oy Buwiy b] A wnjuen g wWHpUTIg wnpry WhEIROd
1)y igd ag sy ay 13} uz ny IN 0D a4 Ul o] A 1L oS eJ A
2] 08 6L 1:72 EL 0L 9 9 66 65 8S S9 t4:] 1 X1 14 Sy ov 6€
o1 0 9L si vt €l e "
vobry LUE e Inyding tnoydsoyy vooyg Wy whisoubeyy wrpog
v 19 S d IS v B eN
oy q'se et 1€ 314 f24 e ®
oL 8 8 L 9 g v c
vouy oupioniy4 uoBAxg veBony uoquep vosog waylag wrey
aN | O N a d od 1
oz 61 ¢ 148 2t 38 5 :
2 i
wnijoy unBosphyy
aH H
4 §
0 A IA A Al I M _
dnouy
A

SiuaLa|g ayl jo a|qeL djpoad ayy
133HS vilva

0654/3 wse7



