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1 (a) Reproduction is one of the characteristics of living organisms.

State two other characteristics of living organisms.

(b) (i)

(ii)

Figure 1.1 shows part of the human male reproductive system.

Figure 1.1.

Using letters A-E in Figure 1.1, identify the part:
* where testosteroneismade Ll

e that produces fluid to transport sperm. ...

Testosterone is a hormone.

Complete the description of a hormone.

A hormone is a chemical substance, produced by @ ...........ccccuiiiieiiiiiniiiiiinnnn.
and carried by the ... which alters the activity

of one or more specific .........ccccceeiiiiiiiiiiee organs.
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(iii) Sperm are the male gametes.

Explain two ways a sperm is adapted for its function.

(c) Plants also reproduce sexually by fertilisation of gametes.

Describe the process of fertilisation in plants.
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2 (a) (i) Osmosis and diffusion are processes that involve movement of particles.

State one similarity and one difference between osmosis and diffusion.

71011 =T EEPR PP PPR

[2]
(ii) Active transport is another type of movement of particles.
Describe active transport.
..................................................................................................................................... [2]
(b) Respiration is a process in human cells.
Table 2.1 shows some statements about aerobic respiration and anaerobic respiration in
muscle cells during vigorous exercise.
Place ticks (v) in Table 2.1 to show which statements are about aerobic respiration only,
anaerobic respiration only or both aerobic and anaerobic respiration.
Table 2.1
aerobic anaerobic both aerobic
respiration respiration and anaerobic
only only respiration
produces
carbon dioxide
produces water
releases energy
uses glucose
uses oxygen
[4]
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(c) During anaerobic respiration an oxygen debt builds up.

Outline how the oxygen debt is removed after exercise.

[Total: 11]
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3 (a) Chemical digestion involves enzymes.

List all the chemical elements that make up an enzyme molecule.

(b) (i)

(ii)

(iii)
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The enzyme amylase is secreted from salivary glands in the human digestive system.

State two other places in the human digestive system where amylase is secreted.

Amylase breaks down starch.

State the name of the molecules produced in the breakdown of starch by amylase.

Describe the test for starch.

Include the colour change observed for a positive result.

colour change:
starting colour .......cccooooiiiiiiiiiii

final colour oo

[2]
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(c) Figure 3.1 is a graph showing the effect of temperature on amylase activity.

A
™
o \
amylase / \
activity /
/ ‘\
/
\
V4 \
y 4 \
0O 10 20 30 40 50 60 70
temperature/°C
Figure 3.1

Explain the effect of increasing temperature from 0°C to 40 °C on amylase activity shown
in Figure 3.1.

(d) Explain why amylase is not active in the stomach.

Use ideas about pH.

[Total: 11]
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4 (a) (i) Circle the word that describes a unit containing a community of organisms and their
environment interacting together.

biodiversity ecosystem habitat population [1]

(ii) Name the principal source of energy input to biological systems.

..................................................................................................................................... [1]
(b) Figure 4.1 shows part of a woodland food web.
/ blackbird
/thrush
‘ﬁ' caterpillar ﬁ
ladybird \ \E \ beetle
aphid
/
snalil
oak tree
Figure 4.1
(i) Use Figure 4.1 to draw a food chain including the blackbird as a tertiary consumer.
..................................................................................................................................... [2]
(ii) Use Figure 4.1 to identify two herbivores.
.................................................................. aNd ..o
[2]
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(c) Explain why food chains usually have fewer than five trophic levels.

[Total: 8]
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5 (a) Chromatography is used to separate mixtures of soluble coloured substances.

(i) State what is meant by soluble.

(ii) Figure 5.1 shows the results of a chromatography experiment.

start line

red blue green vyellow brown
colour colour colour colour ink

Figure 5.1

State two conclusions that can be made from Figure 5.1 about the brown ink.

(iii) A student calculates the R, value of a colour to be 0.48.
The colour travels 3.6 cm from the start line.

Calculate the distance the solvent travels.

distance the solventtravels = ..., cm [3]
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(b) Clean, dry air is a mixture of gases.

State the percentage of clean, dry air which is nitrogen.

....................................................... % [1]
(c) Nitrogen is used in the manufacture of fertilisers.
A bag of fertiliser contains 7.36 kg of ammonium nitrate, NH,NO.
Calculate the number of moles of ammonium nitrate in the bag of fertiliser.
[M,: NH,NO,, 80]
moles of ammonium nitrate = ..., [3]
[Total: 10]
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A student investigates the reaction between aqueous copper(Il) sulfate and magnesium metal.

The student measures the temperature of the aqueous copper(Il) sulfate.
Magnesium metal is then added, and the student records the temperature of the mixture.
The reaction is exothermic.

(a) State what, if anything, happens to the temperature of the mixture.

(b) Figure 6.1 shows a reaction pathway diagram for an exothermic reaction.

A

reactants
energy

progress of reaction

Figure 6.1

(i) State which letter represents the activation energy, E_, for the reaction.

(c) The student repeats their experiment using a more concentrated aqueous
copper(Il) sulfate solution.

The reaction is faster.

Explain why, using collision theory.
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(d) The equation for the reaction between aqueous copper(Il) sulfate and magnesium metal
is shown.

CuSO, + Mg —» MgSO, + Cu
Calculate the mass of magnesium needed to make 31g of magnesium sulfate, MgSO,.

[A Mg, 24; O, 16; S, 32]

Mass of MagNeSIiUM = ... g [2]
(e) The ionic equation for the reaction between aqueous copper(Il) sulfate and magnesium
metal is shown.
Cu®* + Mg —» Mg?* + Cu
This is a redox reaction as the reaction involves simultaneous oxidation and reduction.

Explain, in terms of electrons, which reactant is oxidised, and which is reduced.

oxidised ......coceueiiivnrennnn.
reduced ........coeveenneeennn.
L2 0] = 1 F= 1T
[3]
[Total: 10]
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Figure 7.1 shows the structural formula of propene.

H H
N_ /
C=—
/ N\
H CH,

Figure 7.1
(@) Propene is an unsaturated hydrocarbon.

Explain why.

(b) Poly(propene) is made from propene.

Identify the structure that is the repeat unit of poly(propene).

Tick (v) one box.

S
T
H Hln

I—T—I
O—0—T

b
T
CH, CH,/ n
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(c) Poly(propene) is made in three stages:

stage 1 — large alkane molecules are separated from petroleum.
stage 2 — propene molecules are made from large alkane molecules.
stage 3 — many propene molecules are joined together.

State the name of each stage.

Choose from the list.

combustion
cracking
electrolysis
fractional distillation
polymerisation

L= - T =Y PSSP
L= = =07
=3 - T =T SO RT PR PPPPPPPPPPP
(3]
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(d) Ethanol, C,H;OH, can be used as a fuel for cars.

Ethanol burns to make carbon dioxide and water.
CZH5OH(I) + 30,(g) — 2C0,(g) + 3H,0(l)

1.80dm3 of carbon dioxide is made when a sample of ethanol is completely burned in
6.4dm3 of oxygen.

Calculate the volume of unreacted oxygen.

Give your answer in cm?3.

volume of unreacted OXYgen = ..........ccccccvveeeeeeeceeeeeeeeeeeeean cm3 [4]

[Total: 11]
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Metals are extracted from their ores.

(@) Complete the sentences about the extraction of iron and aluminium.
Choose words from the list.

bauxite
blast furnace
electrolysis
fractionating column
limestone
oxidation
reduction
thermal decomposition

Iron is extracted from hematite by ...........ccccceeiiiiiiiiiiieenn. of iron(II) oxide in
tNE e .
The main ore of aluminium is .........cccooiiiiiiiie, and aluminium is

extracted DY........cccceiiiiiiiiiiie :

3]
(b) Iron(III) oxide contains iron(I1l) ions, Fe3*, and oxide ions, O2~.
Deduce the formula of iron(I1I) oxide.
formula ... [1]
() Aqueous sodium hydroxide is used to test for aqueous iron(Ill) ions, Fe3*.
State the colour of the precipitate that is made.
............................................................................................................................................. [1]
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(d) lron can be protected from rusting by covering the iron with a layer of zinc, as shown
in Figure 8.1.

zinc layer

iron
Figure 8.1

(i) Describe how the layer of zinc acts as a barrier and stops the iron rusting.

(ii) If the layer of zinc is scratched, as shown in Figure 8.2, the iron is still protected
from rusting.

zinc layer scratch

iron
Figure 8.2

Explain why the iron is still protected from rusting.

Use ideas about the reactivity series and about electrons.

[Total: 9]
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(@) (i) State the boiling temperature of pure water at standard atmospheric pressure. Include
the unit.

..................................................................................................................................... [1]
(ii) Describe evaporation in terms of particles

..................................................................................................................................... [2]
(iii) Explain why an increase in temperature of a liquid changes the rate of evaporation

..................................................................................................................................... [2]

(b) (i) Complete the sentences using the words from the list.
radiation conduction convection

Thermal energy transfer takes place by ...l in all solids.

Thermal energy transfer takes place by ... in all liquids and in

all gases.

Thermal energy transfer takes place by ... in a vacuum.

[2]
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(ii) Figure 9.1 shows an ice cube submerged in water and held in place with a plastic
gauze. The boiling tube is heated half-way along its length with a Bunsen burner flame.

boiling tube
plastic gauze
ice

Bunsen burner

Figure 9.1

Explain why the ice cube does not melt rapidly when the water at the top of the boiling
tube is boiling.

[Total: 10]
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10 (a) (i) Describe a transverse wave.

(b) A sound wave undergoes diffraction when passing through a narrow gap.

(i) Describe diffraction.

(ii) The width of the narrow gap is decreased.

Describe the effect on the diffraction of the sound wave.

(c) Alight ray travelling in air is incident on the surface of water.

The angle of incidence of the light ray in air is 60° and the angle of refraction in water is 41°.

Calculate the refractive index of the water.

refractive index = .....cooveviviiiii
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(d) Alight ray travels in water and is incident on a boundary with air.

Complete Figure 10.1, to show how total internal reflection occurs at the surface.

Label any relevant angles and the normal.

air
water
Figure 10.1
[3]
[Total: 10]
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11 (a) (i) Alamp has a current of 1.2 A.

Calculate the charge which flows through the lamp in 1.0 min.

State the unit.

(i) Describe the nature of direct current (d.c.) and alternating current (a.c.).

[2]
(b) Figure 11.1 shows an electric kettle with a metal casing.
plug with fuse
metal casing —_|
mains cord
Figure 11.1

Explain why the metal casing must be earthed.
............................................................................................................................................. [3]
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(c) (i) Figure 11.2 shows a wire carrying a current out of the page.

Draw, on Figure 11.2, the pattern of the magnetic field lines around the wire.

Figure 11.2
[2]
(ii) Figure 11.3 shows a current-carrying copper rod placed in a magnetic field.
+ ‘{
copper rod
N pp
o
S
Figure 11.3
State the direction of the force on the copper rod.
..................................................................................................................................... [1]
[Total: 11]
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12 (a) (i) Complete the sentence about energy resources.

The Sun is the main source of energy for all our energy resources except nuclear,

.................................................................. AN o
[2]
(ii) Nuclear fusion occurs in the Sun.
Describe the process of nuclear fusion.
..................................................................................................................................... [1]
(b) Give two of the statements from the Big Bang Theory.
I . S, NS
7 S -
[2]
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(c) The moment of a force is the product of the force and the perpendicular distance from

the pivot.

A uniform beam has a weight of 5.2N and a length of 1.00m. The beam is pivoted about
one end.

A spring with a spring constant of 27 N/m is attached to the beam at a distance of 0.40m
from the pivot, as shown in Figure 12.1. The top end of the spring is fixed to a support.

spring

0.40m

beam

1.00m pivot

Figure 12.1
The beam is horizontal.

Use the principle of moments to calculate the extension of the spring.

extension = ... m [4]

[Total: 9]
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