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INSTRUCTIONS

Use black ink. You can use an HB pencil,
but only for graphs and diagrams.

Write your answer to each question in the
space provided. If you need extra space
use the lined pages at the end of this
booklet. The question numbers must be
clearly shown.

Answer ALL the questions.

INFORMATION
The total mark for this paper is 90.

The marks for each question are shown
in brackets [ ].

ADVICE

Read each question carefully before you
start your answer.
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(b) Complete the sentences about the
Periodic Table.

Use words from the list.

atomic
compounds
elements
groups
mass
number
periods

shells
The Periodic Table is an arrangement

of the chemical

ordered by increasing

The rows are called

and the columns are called

. [4]




(c) The table below shows the electron
configurations and atomic radii of
magnesium, silicon and chlorine.

Magnesium |Silicon| Chlorine
Electron
configuration 2,8,2 2,8,4 | 28,7
Atomic
radius/nm 0.160 0.118 | 0.099

Explain why the atomic radius
DECREASES from magnesium to
silicon to chlorine.

[3]




(d) Magnesium reacts with chlorine
to form an ionic compound,
magnesium chloride MgC,.

(i) Explain what is meant by an ionic bond.

[1]

(ii) Draw a dot and cross diagram
to show the ionic bonding in
magnesium chloride.

Show outer electrons only. Use the
space below. [3]



2 An understanding of the chemical
reactivity and physical properties of
metals is essential because they have a
vast range of applications.

(a) The position of a metal in the reactivity
series can be determined by adding the
metal to a solution of metal ions and
observing whether there is a reaction
or not.

The table shows the results when
copper, gold and tin are added to
solutions of different metal compounds.

KEY:
v’ = reaction occurs
X = no reaction occurs

Solution Metal

Copper | Gold | Tin
Copper(Il) sulfate X e
Gold(I1I) chloride v v
Tin(II) chloride X X
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(iii) Identify the type of reaction shown
in the reaction between copper and
gold(III) chloride.

Put a around the correct answer.
addition displacement substitution [1]

(iv) The rate of reaction between copper
and gold(III) chloride depends on a
number of factors.

Which change causes an INCREASE in
the rate of reaction?

Tick (v) ONE box. [1]

Decrease in pressure

Decrease in surface area
of the metal

Increase in light intensity

Increase in temperature
of the solution

10



(b) Gold is found in a colloidal medicine

(i)

used to relieve some types of
skin inflammation.

The colloid is a mixture of gold
particles dispersed in water.

Identify the type of colloid from the
description of gold in water.

Tick (v) ONE box. [1]

Emulsion

Foam

Gel

Sol

11



(ii) Colloids are different from solutions
and suspensions.

State ONE way in which a colloid is
different from:

a solution

a suspension

[2]
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(c) Copper (Cu) and tin (Sn) are metals
that are often used in mixtures known
as alloys.

(i) Identify the alloy that is 90% by mass of
Cu and 10% by mass of Sn.

Tick (v) ONE box. [1]

Brass

Bronze

Steel

(ii) Copper and tin are also found in
amalgam alloys that are used for
tooth fillings.

Identify another metal that is present
in amalgam.

Put a around the correct answer.

lead mercury sodium [1]

13



(iii) Solder is an alloy which is used
in electronics.

The table shows information about two
different types of solder.

Solder A is an alloy of tin and copper.

Solder B is an alloy of tin and lead.

Percentage by | Melting

mass of tin (%) | point (°C)
Solder A 99.3 227
Solder B 61.9 183

Calculate the difference in mass of tin
in 5g of solder A and in 5g of solder B.

Difference in mass of tin =

g [2]

14




(d) Pure tin has a metallic lattice structure
and a melting point of 232°C.

(i) Explain what is meant by a metallic
lattice in terms of the types and
arrangement of particles present.

[2]

(ii) Explain why solder A has a LOWER
melting point than tin.

[2]
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3 Metal ions have different roles in
cell function.

(a) State the term used for an ion that
activates an enzyme.

[1]

(b) Nickel ions are found in the enzyme
hydrogenase within living cells.

Hydrogenase catalyses the reaction:
H, = 2H" + 2e"-

(i) State what the symbol = indicates
about the reaction.

[1]

16



(ii) Identify the type of reaction which
occurs when hydrogen molecules are
converted to hydrogen ions.

Tick (v) ONE box. [1]

Addition

Condensation

Oxidation

Reduction

17



(c) Nickel ions are found in enzymes

(i)

that use water to break bonds in
organic molecules.

Identify this type of enzyme.

Tick (v) ONE box. [1]

Hydrolase

Lactase

Oxidase

Protease

18



(ii) Urease is another type of enzyme
activated by nickel.

Urea is broken down in the human body
by water in the presence of urease.

Complete the equations to show
the complete breakdown of
urea, NH,CONH,,.

NH,CONH, + H,0 —

+ NH,CO_H

NH,CO_H + H,0 —

NH,* + [2]

19



(d) Sodium ions exchange places with
another metal ion in order to maintain
an isotonic balance within body cells.

Identify this metal ion.

Tick (v) ONE box. [1]

Calcium

Lithium

Manganese

Potassium

20



(e) Some compounds containing metal
ions are used to treat conditions
in humans.

(i) Name ONE condition which can be
treated with lithium carbonate.

[1]

(ii) Cisplatin is a compound of platinum.
Cisplatin is used in cancer treatment.

Explain how cisplatin affects
cancer cells.

[1]

21



4 Eukaryotic cells share many of
the same organelles but there are
some differences between plant and
animal cells.

FIG. 4.1 opposite shows a plant cell and
an animal cell.

(a) Draw lines to link each ORGANELLE to
its FUNCTION. [2]

ORGANELLE FUNCTION
Golgi production
apparatus of proteins
nucleolus production
of lysosomes

rough roduction
endoplasmic o? ribosomes
reticulum

22



FIG. 4.1

ANIMAL CELL

PLANT CELL




(b) FIG. 4.1 shows some organelles in the
plant cell that are NOT found in the
animal cell.

(i) Identify organelle Z in the plant cell.
[1]

(i) Plant cells also have cell walls which
are NOT found in animal cells.

State ONE function of the plant
cell wall.

[1]

(iii) Identify the name of the polysaccharide
found in a plant cell wall.

Tick (v) ONE box. [1]

Cellulose

Glycogen

Starch

24



(iv) The monomers in the polysaccharide
forming the plant cell wall are
connected by glycosidic links.

Draw a glycosidic link between the two
monomer residues shown below. [1]

OH OH

0 |

_________ o OH) ﬁ())

HO

(c) Many of the organelles found in
eukaryotic cells are membrane-bound.
These are NOT found in

prokaryotic cells.

(i) Which organelle is found in BOTH
eukaryotic and prokaryotic cells?

[1]

25



(ii) The nucleus is a membrane-bound
organelle. It is found in eukaryotic cells
but NOT in prokaryotic cells.

The nucleus contains the following
three structures:

chromosome gene nucleotide

Write the names of the three structures
in order of INCREASING size.

[2]

SMALLEST LARGEST

26
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5 Isomers are molecules with the
same molecular formula but different
arrangements of atoms.

(a) There are two structural isomers with
the molecular formula C,H,,.

(i) What is the name of the straight chain
isomer of C,H,,?

Tick (v) ONE box. [1]

Butane

Ethane

Methane

Propane

28



(ii) Put a around the skeletal formula
of the OTHER isomer of C;H,,. [1]

M N

(b) Two structural isomers of C.H,, are
pent-1-ene and pent-2-ene.

(i) Pent-2-ene has two geometric isomers.

Complete the TWO structural formulae
to show the two geometric isomers. [2]

C=C C=C

\ \

CH5—CH, CH5CH,

N/ N/
/ /

29



(ii) The structural formula of pent-1-ene is
shown below.

H
\
c=—cC

/
H2

H

CH,—CH,— H

Explain why pent-1-ene does NOT have
geometric isomers even though it has a
double bond.

[2]
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(c) Methanol and propanoic acid react to
form an ester and water.

(i) Complete the word equation for
this reaction.

methanol + propanoic acid —

+ water [1]

(ii) Identify the structural formula of the
ester formed.

Tick (v) ONE box. [1]

CH,CH,CH,COOH

CH,CH,COOCH,

CH,COOCH,CH,

HCOOCH,CH,CH,

31



(d) Poly(ethene) exists as branched
and unbranched structures as
shown opposite.

The two types of poly(ethene) have
different densities.

Identify which type of poly(ethene) has
the higher density.

Use the diagrams to explain
your answer.

[3]

32
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6

Different types of tissue in the human
body are found in organs to perform
specific functions. The skin is an organ.

Epithelial and connective tissues are
found in skin and work together to
protect the body.

(a) The upper layer of skin is made of

(i)

epithelial tissue.
Identify this type of epithelial tissue.
Tick (v') ONE box. [1]

Ciliated

Squamous

Striated

34



(ii) Complete the following sentences.

Put a around each correct option.

The layers of epithelial cells provide
protection for the human body because
the cells are THIN / THICK and
LARGE / SMALL .

The presence of many layers of these
cells on the surface of the skin restricts
the movement of molecules passing
through by

DIFFUSION / TRANSLATION . [2]
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(b) Epithelial tissue in skin is supported by
connective tissue.

FIG. 6.1 shows a light microscope
image of connective tissue.

FIG. 6.1

Different

types
of fibres

(i) Name the TWO types of fibres found in
the connective tissue shown in FIG. 6.1.

[2]

36



(ii) Both types of fibres in FIG. 6.1
are polypeptides.

FIG. 6.2 shows a section of
a polypeptide.

FIG. 6.2
H O H H
RPN
e S \C/
CH, IL i‘)

Polypeptides are chains of amino acids
joined by peptide bonds.

Draw the structures of the TWO
separate amino acids that make up this
section of the polypeptide. [2]
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(iii) FIG. 6.3 opposite shows a diagram of
human skin tissue at different ages.

Use FIG. 6.3 to describe how skin
changes with age.

[3]

38
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(c) Blood can be described as a special

(i)

type of tissue.

Blood is composed of red and white
blood cells moving around in watery
plasma within blood vessels.

Red blood cells contain haemoglobin.
This molecule can bind with and
transport oxygen molecules.

Each haemoglobin molecule contains
haem groups.

FIG. 6.4 opposite shows the structure
of a haem group.

Identify the charge on the iron ion in
the centre of the structure.

Tick (v) ONE box. [1]

1+

2+

3+

4+

40



FIG. 6.4

OH
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(ii) Haem groups are also found in another
molecule in the human body.

Name the molecule and state the
location of this molecule in the
human body.

Name

Location

[2]
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(iii) Haemocyanin is also a type of molecule
known to carry oxygen.

Complete the sentences using words
from the list.

calcium
copper
fungi
humans
invertebrates
iron
manganese
plants

Oxygen is carried by

within haemocyanin.

Haemocyanin is found in

. [2]
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7 Adiving board is made from a material
with special mechanical properties.

The material must resist the effect of
repeated loading and unloading cycles
when divers use the board.

The diagram below shows a diver at the
end of a diving board.

44



The end of the diving board has moved
down by distance d.

The distance d is given by the equation:

AFL3
d=swe
where:

S is the stiffness of the material used to
make the board

F is the force exerted by the diver

L is the length of the diving board

w is the width of the board

tis the thickness of the board.

Explain why stiffness is an important
mechanical property for a diving board.

Describe how changes in S, F, L, w and
t affect the size of d and explain which
of these factors affect the size of d

the most. [6]
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8 Resistors R;, R, and R, are
connected in a circuit as shown in the
diagram below.

Power supply

— O
(’L)

R,=10Q R, =50¢ BRANCH 1

R; =120Q BRANCH 2

48



You will need to use the following
equations in your answers.

Resistors in series R,=R,+R,+R,
. . l _ i 1 1
Resistors in parallel = R, + R, + R,

Potential difference (V) =
current (A) x resistance (£2)

Charge (C) = current (A) x time (s)

Power (W) =
potential difference (V) x current (A)

49



(a)
(i) Calculate the combined resistance
of the resistors that are connected in

series in BRANCH 1.

Combined resistance = Q [1]

(ii) Show that the combined resistance
of the circuit is 40 Q. Use the
space below. [1]

50



(b) The current reading on the ammeter
is 0.3A.

(i) Calculate the potential difference of the
power supply.

Potential difference = V [1]

(ii) Use your answer in (b)(i) to calculate
the power produced in the circuit.

Power = W [1]

(iii) Calculate the charge transferred in the
circuit in one minute.

Charge transferred
in one minute = C [1]

51



(iv) Determine the current in each branch of
the circuit.

Current in BRANCH 1 = A

Current in BRANCH 2 = A
[2]

52



(c) The current in a wire can also be
calculated using the equation | = nAvq.

Use the equation | = nAvq to suggest
TWO properties of the wire in resistor
R, which would cause it to have a

higher resistance than resistor R,.

1.

[2]

END OF QUESTION PAPER
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EXTRA ANSWER SPACE

If you need extra space use these lined
pages. You must write the question
numbers clearly in the margin.
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