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1 Fig. 1.1 shows some stages in the formation of a human fetus.

. fluid
amnion
sperm cell
/ \
O—06— _—
/
egg cell @ zygote
fetus

Fig. 1.1

(@) Most human cells contain 46 chromosomes, but egg cells and sperm cells contain only
23 chromosomes each.

Suggest a reason for this.

(b) Name the part of the reproductive system in which each of these events takes place.
(i) Eggs are produced. [1]

(if) Fertilisation takes place. [1]

(c) Describe the function of the amnion.
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(d) A disease called thalassaemia is caused by a person's genes.

The haemoglobin gene has two alleles, T and t. A person with the alleles tt h
thalassaemia, but a person with alleles Tt does not.

(i) State which allele, T or t, is dominant. Explain your answer.

allele

(ii) Complete the genetic diagram to show how two parents who do not have
thalassaemia could have a child with thalassaemia.

phenotypes of parents man without woman without
thalassaemia thalassaemia
genotypes of parents Tt

gametes Q and Q O and O

gametes from woman

O O

gametes Q
from man O

[4]

(iii) Thalassaemia reduces the amount of normal haemoglobin in a person’s blood.

Explain why someone with thalassaemia often does not have the energy to do
vigorous exercise.
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2 (a) Fig. 2.1 shows apparatus used in the electrolysis of copper chloride solution.

test-tube \\m

p
¥~_‘ N
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electrolysis —
[¢]
cell o
°© _ —— copper chloride
JHL solution
% %
anode — | 1 cathode
d.c. power
supply
Fig. 2.1

(i) Describe what is observed at the cathode.

(ii) Chloride ions have a single negative electrical charge, Cl".
For every copper ion in the solution, two chloride ions are present.
Deduce the electrical charge of a copper ion.

Show how you obtained your answer.
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(iii)

Fig. 2.2 shows diagrams of two particles, L and M. Each of these particl
17 protons in their nucleus.

particle L particle M

18 electrons 17 electrons
Fig. 2.2

State and explain which one of these particles, L or M, moves towards the anode
during electrolysis.

particle

The bubbles of gas which rise from the anode contain diatomic molecules of
chlorine.

Complete the bonding diagram below to show how the outer electrons are
arranged in a chlorine molecule.

(2]
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glass rod

drop of

limewater mixture of lead oxide

and powdered carbon

strong
heat

Fig. 2.3
When the mixture is heated, a redox reaction occurs in which lead oxide is reduced.
The drop of limewater suspended on the glass rod turns cloudy.

(i) Name the gas which is produced in this redox reaction.

(ii) Suggest the balanced symbolic equation for the redox reaction between lead oxide
and carbon.
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(@) (i) Complete Table 3.1 to show the properties of alpha, beta and gamma radia

Table 3.1
description charge range in air ionising ability
alpha positive 5cm very strong
beta electron 50cm
electromagnetic :
gamma many kilometres weak
wave

(ii) Many people have smoke detectors in their houses.

Smoke detectors contain a radioactive source which emits alpha radiation.

[4]

Explain why the alpha radiation from the smoke detector is not dangerous to

people living in the house.
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(b) A scientist uses a Geiger counter to measure the radiation from a radioactive so

She records the results every hour.

Fig. 3.1 shows the graph of her results.

200
\
\
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\
160 1\
\
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reading 120
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counter/ 100
counts per
second 80 AN
\\
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0 =
0 5 10 15 20 25
time/hours

Fig. 3.1
Calculate the half-life of the radioactive source.

Show your working.
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4 Soya beans are an important crop in many tropical and subtropical countries, beca
contain a lot of protein.

(a) A farmer grows soya beans in a field on a steep slope.

Describe two things the farmer could do to reduce the risk of soil erosion.

(b) Soya beans and other crops are often attacked by aphids and other insect pests.

Farmers may use pesticides or biological control to kill the pests.

(i)

Describe one advantage and one disadvantage of using pesticides, rather than
biological control, to control pests of crops.

advantage

State what is meant by a systemic pesticide and explain one advantage of using a
systemic pesticide rather than a contact pesticide.

meaning
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5 (a) Fig. 5.1 shows a circuit built by a student.

two-way switch

Fig. 5.1

(i) The switch is at position B. Which lamps will be lit? ... [1

(i) The switch is then moved to position A.

What happens to lamps J, K and L?

lamp L [2]

(b) The student has six resistors as shown in Fig. 5.2.

Fig. 5.2

Explain how he can combine two of these resistors to get a total resistance of 6 ohms.
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(c) Fig. 5.3 shows a simple electrical generator.

coil

slip rings

Fig. 5.3
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6 A solution of sodium chloride is produced when sodium hydroxide solution, an
neutralised by dilute hydrochloric acid. Fig. 6.1 shows apparatus which can be used to
out this neutralisation.

(a)

12

| burette containing
dilute hydrochloric acid

tap which allows acid to
be run slowly and carefully
into the conical flask

conical flask containing
sodium hydroxide solution

Fig. 6.1

Complete the balanced symbolic equation, involving ions and molecules, for the
neutralisation reaction between an aqueous acid and an aqueous alkali.

H* + - [2]

(b) A student adds a few drops of litmus solution, an indicator, to the sodium hydroxide

(c)

solution.

Suggest what the student should then do in order to produce a neutral solution of
sodium chloride, using only the apparatus shown in Fig. 6.1.

Suggest how the student could use information gained from the experiment in (b) to
obtain a sample of dry, colourless sodium chloride crystals which do not contain any
litmus.
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7 (a) Polar bears live in the cold, arctic region. They have thick, white fur.

(i) Describe how fur keeps a polar bear warm.
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(b) An elephant can communicate with other elephants using infra-sound. This i
low frequency vibration, which is usually impossible for a human to hear.

(i) Suggest a possible frequency for this vibration and explain how you chose your

answer.
freQUENCY oo Hz
OXPIANGLON | e eeesseesssseesssssessssssssssssssssssssssssssssssssssssssassssssesss s sRsaessesa s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) State the meaning of the term frequency.
(1]

(iii) Fig. 7.1 shows an oscilloscope trace for a low frequency sound which the human
ear can just hear.

Fig. 7.1

On Fig. 7.2 draw the trace of an infra-sound wave of the same amplitude.

4 )\

(2]
Fig. 7.2
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(c) Fig. 7.3 shows a magnifying glass being used to look at a caterpillar.

(i)
(ii)

(iii)

15

magnifying glass 1.6cm
IO.S cm
P
1.0cm
Fig. 7.3
State the focal length of the lens. .. [1]

Complete the ray diagram to show how the eye sees an enlarged image of the
caterpillar. [2]

This image is called a virtual image.

Explain the meaning of the term virtual image.
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Carbon and hydrogen combine to form hydrocarbons.

Ethene, C,Hy, is a gaseous, unsaturated hydrocarbon, which is of industrial importance.

(@) Complete the displayed formula of the ethene molecule which has been started below.

(2]
(b) Unsaturated hydrocarbons are made in industry from fractions obtained by the
fractional distillation of oil (petroleum).

Name the process which is used to make unsaturated hydrocarbons, and describe
briefly how it is done.

NAMe Of PrOCESS | | ...oieercsesesssssseesssssssseesssssens
AESCIIPHON oo eessseeeeeeesssssseeeessesssssssessessssssssseessssssmsse e ses s senssessssseensesssens

(c) Describe, in terms of changes to chemical bonds, what happens when ethene
molecules react to form molecules of poly(ethene).
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17
(d) Calculate the relative formula mass of ethene.

Show your working.
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9 A healthy plant growing in a pot was watered and placed in a sunny window. A tran
plastic bag was placed over the plant, as shown in Fig. 9.1.

transparent
plastic bag

soil

pot

Fig. 9.1

(@) The temperature near the window fell overnight. The next morning, small droplets of
water were visible on the inside of the plastic bag.

Explain why the droplets of water appeared on the inside of the plastic bag.
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(b) The plastic bag was then removed from the plant. The next day was warm an
and by the end of the day the plant had lost so much water that it wilted.

Fig. 9.2 shows a cell from a leaf before and after the plant wilted.

before wilting after wilting

Fig. 9.2

(i) On the diagram of the cell before wilting in Fig. 9.2, label and name two structures
that would not be present in an animal cell. [2]

(ii) Using your knowledge of osmosis, explain what happened to the plant cell to
cause its appearance after the plant wilted.
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