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Fig. 1.1 shows a half flower.

] :

M -

Fig. 1.1

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

(b) (i) OnFig. 1.1, draw a line to a part where male gametes are made, and label it M. [1]

(ii) On Fig. 1.1, draw a line to a part where female gametes are made, and label it F.

(1]
(c) The flowers of this species of plant may have yellow or white petals. The colour of the

petals is controlled by a gene with two alleles, D and d. D is the dominant allele and
gives yellow petals.

Half of the gametes produced by a flower contained allele D and half contained allele d.

() What was the genotype of the fiower which produced these gametes?

(iii)  This flower was fertilised by gametes from a flower with the same genotype.

What colours of offspring will be obtained?
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(iv) Explain your answer to (iif). You may draw a genetic diagram if you wish

B Vello Nellaw
P \\QMWS ! o

i 60 Q__0- 9

0654/2 S00

[Turn over

For
Examine
Use



2

4 For

Examiner's
. , . U
A 2Q resistor and a 4 Q resistor are connected in series with an ammeter, a battery and a >
switch.
(a) Draw the circuit diagram for this circuit, using the correct symbols.
22 &2 [3]
(b) Calculate the combined resistance of the two resistors.
.......................... é Q (1]
(c) The reading on the ammeter was 0.5 A.
(i) What was the current through the 2 Q resistor?
0.5
...................................... WL A [1]
(i) Calculate the voltage across the 2.Q résistor. Show your working and state any
formula that you use.
V- Te - pD<x 2.
................................................ \% [3]
(d) .Use

power = voltage x current
to calculate the power lost in the 2 Q resistor.

P L x2
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(b) Starch and cellulose are natural polymers.

5 For

Examin
. Use
Starch and cellulose are compounds of carbon found in plants.

(a) Describe briefly how the plant obtains ¢

arbon atoms needed to make starch and
cellulose.

(i) Name one other natural polymer.

(ii)y Three molecules, A, B and C, can behave as monomers.

Their chemical formulae are shown below.

molecule A CZ.H4
molecuie B CGH120,5
molecule C C2H502N

State and explain which one of these m

olecules is the monomer from which starch
is made.

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

(iii) Describe briefly what happens when mono

mer molecules are converted into a
polymer molecule. You may draw a simple di

agram if it helps your answer.

M+ M) e —  Tml - -

-

debe horeks n Sl wvoname edeeses bk and B, B
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Fig. 4.1 shows a pond and some of the organisms that live in it.
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Fig. 4.1

Use some of these words to complete the sentences below.

community consumers decomposers ecosystem

energy habitat photosynthesis producers

scaly smooth starch sunlight
All of the living organisms in a pond make up a..... CO W\WMF? ................... . The pond is their
........... M\K* .

The plants in the pond are the ....... YOS . The plants are eaten by snails and

tadpoles, which in turn are eaten by fish. In this way, 7/“179 .............. is passed

along a food chain.

Both tadpoles, which are young amphibians, and fish are vertebrates. One difference

between them is that tadpoles have ............. Smoeldy skin.
[5]

0654/2 S00
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(a) Potassium, calcium, nickel and sulphur each react with chlorine to form chlorides
and with oxygen to form oxides.

(i)

(i)

(b) (i)

(ii)

From the elements named above, choose one that fits each of the following
descriptions.

Each element may be used once, more than once or not at all.
e ahalogen | C)f\’ M ..............................................
e  a transition metal M‘/(("’JZ .......................................................

e analkalimetal QO\(C%SZU\UN ...............................................

e forms an acidic oxide @~ . M‘é\'w ................................................

e Isused as a catalyst in Y\/\C/‘CQQ [5]

chemical reactions  TACNe
From the elements named above, suggest one pair which would react to form

e anionic compound:;

and suggest one pair which would react to form
® amolecular (covalent) compound.

e and.......M,.?gx:..\.g:hlsf.fi!@% .............. 2]

Name an element that is less reactive than chlorine and is in the same group of the
Periodic Table as chiorine.

Name an element that is more reactive than potassium and is in the same group of
the Periodic Table as potassium.
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A factory produces boxes of detergent. The level of detergent in each box is carefully
checked. The boxes are passed between a radioactive source and a detector, as shown in

Fig. 6.1.

detergent

beta radiation

/ source

detector

conveyor

Fig. 6.1

(a) Name a suitable detector.

(b) The manufacturer decides to use a beta radiation source.

Explain why a beta radiation source was used, rather than

(i) an alpha radiation source,

(i) a gamma radiation source.

............ 0 M(J}’aﬁ(ﬁmuﬂxwf’“/w Lyt feont=

(c) Radioactive materials must be carefully handled as they can be dangerous to humans.

State two ways in which radiation and radioactive materials can harm humans.

1. (el A g %Caww .....................

(od ohiom )7Wn3 /ﬂdtmﬂgﬁ
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(a) Complete the word equation for aerobic respiration.

(b) Where in the human body does aerobic respiration take place?

...................... MW@AMWWH

(c) Complete the table to describe two differences between aerobic and anaerobic

respiration.
aerobic respiration anaerobic respiration
Neads Oy Doos  nek naad
O
Prdinees COy T Prduice S 1 lackie
| 0 A

Tn M'Eodf\ond/mu I Q/(v ﬂa.am [2]

(d) When a person exercises, the cells in their muscles respire faster than when at rest.
The person breathes faster, and it takes several minutes after the exercise has finished
before the breathing rate returns to normal.

(i) Explain why muscles respire faster during exercise.

............................................................................................................................... [2]
(i) Suggest why a person breathes faster during exercise.
.................... Moo Qucomon. . Neadol .k Sespdbin......

(iif)  Suggest why the person continues to breathe faster for several minutes after the
exercise has finished.
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Fig. 8.1 shows two electrochemical cells, A and B.

1.2V 0.8V

Y

) (  glass beaker
/ \
electrolyte
cell A cell B
Fig. 8.1

(b) XandY are placed in a solution called an electrolyte.

(i) What does the term electrolyte mean?

olumf(,geq W, VINIToN
Q}m D ;‘Q‘”‘““C&%‘é‘i&ﬁm M\b«g%g;mm

(i) Explain why an electrolyte must be used.

(c) The electrolytes in cells A and B are identical.

Suggest a reason why the voltages of cells A and B are different.

0654/2 500
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(d) A student sets up a third cell, C. , vee

Linde aun rekerente Ay @-;UMS Wirrg o )
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(e) Fig. 8.2 shows the arrangement of atoms in two giant structures.

structure 1 structure 2

Fig. 8.2

Explain which of these structures could represent substance X in cell A and which could
represent the glass in the beaker. See Fig. 8.1 on page 10.

Substance X is represented by structure J ......

because )(\K,MX v WM\&; G e fad W WG

P

because AT COW‘—Q“M‘QJ\ ..... MM—\UM\r ..... U'(/}(\)MTA

0654/2 S00
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(a) In 1992, two world records were set.

in speed skating, Thomas Bos skated 3000 metres in 236.16 seconds.
In athletics, Moses Kiptanui ran 3000 metres in 448.96 seconds.

The average speed of Thomas Bos was 12.7m/s.

Find the average speed of Moses Kiptanui. Show your working.

V: Cl = 5(000
3 4396

(b) A runner had a mass of 70kg and ran at 10m/s.

Calculate the kinetic energy of the runner. Show your working and state any formula
that you use. State the units of your answer.

/(E< -LM\/l = ,l V?O}//\QZ
< z

(c) After a long race, such as a marathon, athletes are wrapped in aluminium foil to reduce
heat loss.

Explain how the use of aluminium foil might reduce heat loss.

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

For
Examiner
Use

065412 S00 [Turn over



14

10 A student investigated the effects of different concentrations of sucrose (sugar) solution on
plant celis in tissue from potatoes.

He cut 25 chips from several raw potatoes. Each chip was 50 mm long.

-

—f—

50mm

potato tissue

He took 5 beakers. One was half-filled with distilled water, and the other four were hali-filled
with different concentrations of sucrose solution. He put 5 chips into each of the 5 beakers,

and left them for two hours.

Then he took the chips out of the beakers and measured their lengths again. He worked out
the average length of the chips in each beaker. His results are shown in Fig. 10.1.

concentration of sucrose average length of chips average change in length ]
solution/mol per dm3 after 2 hours/mm of chips/mm
O (distilled water) 56 +4
0.25 52 +2
0.50 50 e,
1.00 46 - l,,
[ 1.50 43 -7
Fig. 10.1
(a) Complete the table in Fig. 10.1 by filling in the three spaces. 2]

(b} The potato chips in 0.25 mol per dm?3 sucrose solution became longer because the cells
in the chips took in water and expanded.

Complete the sentences which describe how this happened.

0654/2 800
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(c) Explain why the potato chips in 1.50 mol per dm? sucrose solution became shorter. v
....... mwmwm[%mmwue%mﬁ%ﬂm
......... Y LQCQA(MSMHQCWSJ
.......... \wJakBy... wovos.... ok g CQJL&%;OSW\D?S,@]
(d) Suggest which sucrose solution had a concentration that was the same as the
concentration inside the potato cells. Give a reason for your answer.
3
........................................ QLS. LA o
......... MOQ&QMWQ(W’ OSSN k.
0654/2 $00 [Turn over
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11 Cakes rise during baking because compounds in the cake mixture react to produce bubbles
of gas. Some bubbles remain in the mixture, as shown in Fig. 11.1.
cake mixture includes baking powder bubbles of gas
R _ before baking at the end of baking
s,
% OALWRYS Fig. 11.1
P . m_’\
ek . . .
(a) (i) Describe briefly one Vifference between a mixture and a compound.
NV VTN 4

L

;> ....... (1]
(i) Explain, in terms of particles, why the formation of gas bubbles causes thé cake to
rise. \/\\L geLs

ous roeslod owd Yaky s

(b) Baking powder is a mixture containing sodium hydrogencarbonate and a compound
which dissolves slowly in water to form an acid.

A student used the apparatus in Fig. 11.2 to study baking powder.

n\_/

10.0g of baking powder ° .
+ ‘o

liquidX RS
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The results from three experiments are shown in Fig. 11.3.

. - temperature of volume of gas produced
experiment liquid X liquid X/°C after 5 min/dm?
1 water 20 1.0
2 water 50 : 7.5
' vinegar
3 (dilute ethanoic acid) 20 8.0
Fig. 11.3
(i) Suggest which gas is produced in these experiments.
................................................................................................... [1]
(i) Describe a chemical test which could be used to confirm the gas that you named in
k (/W\_L\)\«é\ksu (\J
G
............................................................................................................................... (2]
(i) Suggest an explanation for the difference between the results for experiment 1 and
for experiment 2.
............... Yoo \ow'er e
............................................................................................................................... [2]
(iv) Suggest why the gas is produced more quickly in experiment 3 than in experiment 1.
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12 (a) Light energy travels to the Earth from the Sun.

(M

(i)

State whether this transfer of energy is by conduction, convection or radiation.
Explain your answer.

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

Name two other forms of electromagnetic radiation which travel to the Earth from
the Sun. :

R e S

(b) Forest fires may start when pieces of glass act like lenses and focus rays from the Sun
on to dry vegetation.

Complete Fig. 12. 1 to show the refracted rays of light after they have passed through a
glass lens.

Y

Fig. 12.1
(2]

0654/2 S00
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