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1

(a) (i) Complete the table.

3

formula of ion | number of protons | number of electrons
Ag* 47 l’. 6
02" 10

(2]

(if) Use the information in the table to deduce the chemical formula of silver oxide.

Show your reasoning.

(,LX Ag+

W) +1xz) =0

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

(b) Silver can be found uncombined in nature. Zinc is found only in compounds, and has to

be extracted from these compounds.

hodane, 15 O in Arhame

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

2]

Explain this difference in terms of the relative positions of these metals in the reactivity
series.
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(c) Strips of zinc and silver can be used as electrodes in a simple electrical cell.

() Suggest which two of the liquids below could be used in this cell, so that a voltage

(i)

0L Unerse Swer Lo o 08 oot ‘ e

3

voltmeter

silver

would be recorded by the voltmeter.
Explain your answer.

ethanol, C,H,O (1)
heptane, CH,e (O
sodium chloride solution, NaCl (aq)
zinc sulphate solution, ZnS0, (aq).

liquids which can be used ...... M . )

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

———

By using the idea of metal reactivity, explain how the voltage of the cell could be
increased by changing one of the electrodes. '

& paove. fRueliue M@/\ VTN

......................... e LA L LT DT RPN S 1 A A T N

For
Examiner’s
Use

%’r\b&\lb\h
ol platinwe

0654/3/S98 [Turn over



4 ' For
Examiners
Use

(d) Explain briefly why batteries used in watches need to be replaced regularly, whereas
car batteries do not.

2 The diagram shows the driving force and frictional force acting on a car of mass 1000 kg
travelling forward at a constant speed of 20m/s.

2 NS

driving force 1000N -+——/—=<+— — = -+ frictional force 1000N
SOF O

(a) How much work is done by the driving force in one minute? Show your working and
state any formula which you use.

W= fxd = 1000 X (zoxéo)

(c) (i) The kinetic energy of the car travelling at this speed is 200000 J.

Calculate the kinetic energy of the same car when it is travelling at a speed of
40m/s.

— Sho_w your working and state any formula which you use.

WE: —\-Z-Mu1 = —liXAfOOOY(Lol

I
60
.
O
G
Q
O




5

(ii) The car is stopped using a braking force of 8000 N.

Calculate the distance needed to stop the car when it is travelling at 20 m/s and at
- 40 m/s.

Discuss the significance of your answers.

Show your working and state any formula which you use.

W= Faxd S0 Ql: [/l///:

20 s - LOwml>
000 000 = 9 .S 300 voo - 100w
3000 | 3000

Mt spad. dosbley, He  ditance

......... (oo Gleea. Qrectes
- )V\G%ﬂ/@fﬂﬂ%’ ........ Comxa. o usds Ortte
hahin, dirtenw, Haetore. mus wore

..........................................................................................................................
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The diagram shows some of the contents of a person’s thorax, while they are breathing out.

windpipe
(trachea)

sternum

diaphragm backbone

| cartilage

(a) The ribs, backbone and sternum are made of bone. The shaded parts at the ends of the
ribs are made of cartilage.

(i) Describe one difference between the properties of bone and cartilage.

(i) Suggest why these parts of the ribs are made of cartilage rather than bone.

..................................................................................................................................
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(b) (i) Name the structures labelled A. *
IWC”JM&GQ(QS ............................................................... (1]
(i) Describe the action of these structures when the person breathes in, and explain
how this helps air to be drawn into the lungs.
Cowtzm@w7>wtmws®iwsdas,
.......... Cmsesw%séommauﬁo*fw3
....... ‘iﬂwwm\/Wmﬁkﬁkow,
e n M fhone
...... I Y\/v\omomw@/
........... PSSAM ot
e et e ee b ee et e s et st et e et e e e e s e meeeenteeeenee e areeem s renns e emenesense e o [4]
(c) (i) Complete the table to show the percentage composition of inspired and expired air.
percentage of gas percentage of gas
gas L , . ; ;
in inspired air in expired air -
oxygen 26U , {é (/)
carbon dioxide 0.04 4.0
nitrogen —'\'ﬂ
. i 1 () m
(i) Explain why the percentage of carbon dioxide in expired air is greater than that in
inspired air.
................ Respiahon.........predvass . Casbon Dinkslt........
............... nggo@i&obwysmbw
.................. 0] ko Rlook ik, dhaeol;
e eee e ettt ee ettt et e e oo eeeeeeeeeeeee e e [3]
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4 An experiment is carried aut to investigate the relationship between the pressure and

temperature of a gas.

pressure gauge

A graph of the results is plotted.

160
120
pressure/
kPa
40
0

. (a) () Whét was tﬁe pressure when thc_e temperature was 60 °C? Show your working on _

the graph.

8

air-tight flask containing gas

: thermometer

heated water bath

R
0 25 50 75 100
temperature/°C

.............................................................................................................................
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(i) Whatis the refationship betweeg the pressure and the temperature?

Pressons... 2. Lobselode) . (Bumpeartune.

(iii) The graph shows that the pressure is not zero when the temperature is 0 °C. At
what temperature in degrees celsius does the pressure become zero? ‘

(c) Explain in terms of particles, why it is easy to compress a gas but very difficult to
compress a liquid. '

- Cw/oofvhcu/) Nome  No. bosds So are

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

......................................................................................................
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The apparatus in the diagram was used to study the reaction between dilute hydrochloric
acid and potassium hydroxide solution. The pH meter measures the pH of the mixture in the
beaker.

—

the burette is used to me'asure\
accurate volumes of solutions

dilute
- hydrochloric
acid

TN T T IR TN

tap

beaker

c%

pH meter

solution of
potassium hydroxide

(a) (i) Name the type of chemical reaction which occurs when the dilute hydrochloric acid
is added to the potassium hydroxide solution.

(ii) Complete the chemical equation for the reaction.

HCl + KOH — M Fo \410 ........... 2]

0654//598
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(¢) Calculate the mass of potassium hydroxide crystals needed to ‘give an amount of
0.1 mole. You will need to use information shown in the Periodic Table on page 24.
Show your working.
™Mals <

- gk we e of KOM

= 04 % 3 o +l)
= 0.1 ¥ 5

g

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

6

Sound is transmitted through the air as a longitudinal wave.

(a) Describe how sound waves travel through the air. You méy draw a diagram if it helps
your answer. '

[5\7 /).O(\\Ul‘@ Vrla((/\/t/b/lg Zaﬂjm /‘OWC*L(/{L é\o
/Oa/vﬁct(; .

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

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

(1]
(b) The speed of sound in air is 330 m/s. Calculate the wavelength of a sound wave that
has a frequency of 100 Hz. Show your working and state any formula which you use.

Vo Fx o k= Y

?- < 330 :33 % %
YoXe;

0654/3/598
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The diagram shows a loudspeaker.

e A ol

vibration of
....... ! paper cone

alternating
supply

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

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

......................................................................................................................................
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In temperate climates, melons are grown in glasshouses. This allows the grower to control

temperature and carbon dioxide concentration.
(a) Explain why it is useful for these two factors to be controlled.

(i) temperature:

.................. O LSS,
RO
1372

(i) carbon dioxide concentration:

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

Melon plants grown in glasshouses are often infested with red spider mites. The red spider
mites feed on the sap of the melon plants, and breed rapidly. If the grower does not control
the numbers of red spider mites, then the crop may be destroyed.

An experiment was carried out to compare two ways of controlling the red spider mite
populations on a melon crop. Some of the melon plants were sprayed with chemical
pesticides. Some of the melon plants were treated by biological control, using a larger
predatory mite which preys on the red spider mites.

The melons were grown in three identical glasshouses.

In glasshouse 1, chemical pesticides were sprayed onto the melon plants at intervals
from March onwards.

In glasshouse 2, the predators were introduced in March.
In glasshouse 3, the predators were introduced in February.
The graphs show the results of the experiments.
(b) (i) Suggest one other experiment which should have been done as a control, to see if

either the chemical pesticide or the predatory mite had any effect on the population
- of red spider mites. -- : . -

0854/3/598
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glasshouse 1
125 ' ;
| v chemical
: : ticide
‘ 100 ! : : Ppes
number of v v T added
red spider 75
mites on -
2
25 cm=< of 50-
melon leaf
254
O T T 7 T T T 1
Feb Mar April May June July Aug
glasshouse 2
125}
predator
100 - introduced
number of
red spider 75 -
mites on
2
25cm< of 50
melon leaf
251
O T T =T T T T 1
Feb Mar April May June July Aug
glasshouse 3
1251
predator
1004 introduced
number of
red spider 754
mites on
25cm?of o | l
melon leaf
25 “/K/____A
O T T T T T T 1
Feb Mar April May June July Aug
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(i) Suggest one other experiment which shouid have been done, in order to make a

fairer comparison between the effectiveness of chemical pesticides and biological
control in this situation.

(c) (i) By comparing the results in glasshouses 1 and 3, outline two advantages of using
biological control rather than chemical pesticides.

advantage 1 ......... Q"Q‘(‘M—(ﬂlskﬂ_t’ ......... MM ...... (ta .......................
YA

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

(i) By comparing the results in all three glasshouses, outline one advantage of using
chemical pesticides rather than biological control.

(d) Suggest why plants are not sprayed with pesticide during the four weeks before the
melons are harvested for human consumption. '

0654/3/598
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One of the waste products formed in nuclear power stations is the isotope barium-144.
Details of this isotope of barium are

mass number 144
atomic number 56
half fife 11 seconds

Barium-144, like other waste products from nuclear reactors, has been formed by nuclear
fission.

(@) What happens when fission occurs in a nuclear reactor?

....... o o Mty ol indo. 9 Sredler MUl

(b) Using the information about barium-144, work out

(i) the number of protons in a barium-144 atom;

(c) Barium-144 decays by beta particle emission.

(i) Whatis a beta particle?

(ii) Use the Periodic Table to deduce what element is formed when barium-144 atoms
decay.

Lowmnum (‘re g\/f\()m\( no. < =2 [1]

(d) A scientist was monitoring the activity of the'isotope and measured a count rate of
800 counts per second. Calculate the time taken, in seconds, for the count rate to drop
to 50 counts per second.

3o = b 2% =16
<o

le I/}alf»/‘fb% Z.‘._Q/k.}} = QQJTQCOV\C(S
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18
(a) A hydrocarbon,-X','contains 3 carbon atoms in each of its molecules.

A sample of X was shaken up with some bromine solution. The solution remained
orange.

(i) Name the homologous series (family of hydrocarbons) to which X belongs.
(ii) One molecule of X contains 8 hydrogen atoms.

In the space below draw the graphical formula of X.

A
[ |
H~——C-f;-c~H

\
o

(2]

(b) A saturated liquid hydrocarbon, Y, contains 15 carbon atoms per molecule.

Some Y was boiled, and the vapour was passed into the apparatus shown below.

catalyst (pumice)

hot vapour of Y ——»

strong heat

bromine solution

The mixture of products was bubbled through the bromine solution. It quickly turned the
solution from orange to colourless.

(i) Explain the meaning of the word saturated when used to describe hydrocarbon
{ ~ molecules.  — ‘

,
..................................................................................................................................

0654/3/598
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(i) Name the type of reaction which occurs on the catalyst surface, and explain as
fully as you can what is happening in both parts of the apparatus shown in the

diagram. . :

Corotlome. oo ok Ve @ktarr  Swudoe

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

.......... e e hmderaoen. tdecite, o lnolcan

(c) Methane, CH,, and steam are important as raw materials for the production of
hydrogen gas. The hydrogen produced can be used in industry to make ammonia.

(i) Balance the équation.

- -CH, + H,0 - CO + ) H, 1] .

(ii) Write a word equation for the industrial formation of ammonia.
" \Mby/m + WA{U/}QA &) O weaM

(1]

(ifi) Thousands of tonnes of ammonia are manufactured daily. Most of the ammonia is
made into fertiliser for use in agriculture.

Name a compound used as a fertiliser and describe very briefly how it is produced
from ammonia.
e O, AT g v\}\(mke

.................................................................................................................................
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10 The photograph is an electron micrograph of a plant cell, surrounded by several other cells. vee

vacuoles
containing
cell sap

chloroplast

cytoplasm

CR

(a) How many other cells are in contact with the cell in the centre of the electron
micrograph? - '

0654/3/598
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(b) (i) State and explain the colour which the chloroplasts would be, in a living cell.

(i) Suggest onz part of the plant from which the cell could have been taken.

} .................... (0‘\’\/}7 (7;\"‘7 ..... Seosib) (1]

(c) Apart from the presence of chloroplasts, state two features visible in the electron
micrograph, which suggests that the cell is from a plant and not from an animal.

L I @L ......... \A/d'{A .

(d) (i) On the electron micrograph, accurately draw a label line to the cell membrane, and
label it CM. W&ﬂ? “msrdp’ He  cuL wall . (1]

(i) Describe the function of the cell membrane in a plant cell.

(e) (i) On the electron micrograph, draw a label line to the area where chromosomes

would be found, and label it CR. W T e Nuclow, 1

(i) Describe the function of the chromosomes in a cell.

....................... Cod&uw&\!&;z&mn@&f
...................... Cotids.. ohibi.... Dol o 1oy
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DATA SHEET
The Perladic Table of the Elements

| Group
! _ _ _ _ - v _ v | v | Wi 0

BE5/£/VSO0

—
, 4
He
Hallum
) 2
7 9 * \ . 11 12 14 16 19 20
Li Be B C N 0 F Ne
Lihium Barytlium x.\ Boron Carbon Nittagen Oxygon Fluoring Mean
3 4 L ’ 5 8 7 8 9 10
23 24 ) 27 28 a 32 35.5 40
Na Mg : Al Si P S Ci Ar
Sodium Magnesium Aluminium Silicon Phosphorus Sulphws Chioring | Argon
11 12 ) 13 14 i6 16 17 18
- ———— N
39 40 15 48 51 52 55 56 59 59 64 65 70 7 75 79 80 84
! . .
K Ca Sc Ti \ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Polassium Calcium won:a*.:_ Thanium Vi i Ch i Mang fron Cobal Nickel Coppar Zine Galilum Germanium Arsonic Selenlum Bromine Kryplon
19 20 21 22 23 24 28 . 26 27 28 29 30 3t 32 33 34 35 36
85, 88 a9 ] 9 93 96 101 103 108 108 112 15 119 122 128 127 131
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
Aubldium Skonliun Yitrhum 2Zirconium Hiobium Molybdenum Technalium Ruthenium Rhadium Palladium Sitver Cadmium Indium Tin Anlimany Telludlum loding Xenon
37 a8 39 L 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
133 137 139 178 181 184 186 190 192 195 197 201 204 207 209
Cs Ba La - Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
Cassium Barium Lanthanum Halnium Tantalum Tungslan Rhenium Qsmiuvm tridium Platioum Gold Maurcuy Thallium Laad Bismwuth Palonium Astating Radon
55 56 57 | 72 73 74 75 78 77 78 79 80 a1 82 a3 84 85 - 86
228 227
Fr Ra Ac |
Feancium Radium Actinium
ar 88 1 t
* : . 140 141 144 150 152 187 159 162 165 167 169 173 175
58-71 Lanthanoid series -
90-103 Actinoid seri Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
* - clinoid seri mm. Cenum Praseodymium Neodymium Promslhivm Samarium Europium Gadalinlum Terblum Oyspioshum Holmlum Eblum Thutium Yadium Lutetium
58 59 60 3] 62 83 64 65 66 67 68 80 70 ral
]
a a = relatlve alomic mass 232 238
Key X X = atomic symbol Th Pa u Np Pu Am Cm Bk Ct Es Fm Md No Lr
b " . b Thorum Protactinium Uraniurn N Pl A Curum Ber C. Ei Fermivm M N N L
b = prolon (atomic) number | ¢ 91 92 93 94 95 96 97 98 99 100 101 102 103
"y

‘ The volume of one mole of any gas is 24 dm3 at room temperature and pressure (r.t.p.)

1 44



