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® Use black ink or ball-point pen.
® Fill in the boxes at the top of this page with your name,
centre number and learner registration number.
® Answer all questions.
® Answer the questions in the spaces provided
— there may be more space than you need.
Information
® The total mark for this paper is 90.
® The paper is comprised of three sections worth 30 marks each.
Section A: Structure and functions of cells and tissues.
Section B: Periodicity and properties of elements.
Section C: Waves in communication.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
® The periodic table of elements and formulae sheet can be found at the back of
this paper.
Advice
® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.
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Answer ALL questions. Write your answers in the spaces provided.
Some questions must be answered with a cross in a box[X. If you change your mind about
an answer, put a line through the box 8¢ and then put a cross in another box X.
SECTION A - Structure and functions of cells and tissues
1 The electron micrograph shows the ultrastructure of an animal cell.
7 N.up Y
A
B
D
(@) (i) Identify which cell component is a lysosome.

(ii) Give two functions of lysosomes.
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(b) The actual diameter of the animal cell is 45 um.

The observed diameter of the animal cell in the electron micrograph is 1.8cm.

=) <L
9 &
g < Calculate the magnification used to view the image.
3 4 ,
= = Show your working.
= Z (3)
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> &
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Magnification = ... X
(c) State what is meant by the term tissue.
(1)

(Total for Question 1 = 7 marks)
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2 Parkinson’s disease affects the nervous system and can be a genetic disorder.

The diagram shows a neurone releasing neurotransmitter in a healthy person and a
neurone releasing neurotransmitter in a person with Parkinson’s disease.

(@) Complete the missing label, Z, in the diagram.

Healthy neurone Neurone of a person with Parkinson’s disease

presynaptic neurone presynaptic neurone

,}— synaptic cleft

postsynaptic neurone postsynaptic neurone

(b) Some people with Parkinson’s disease are given L-Dopa to control their symptoms.

Explain how L-Dopa affects synaptic transmission in a person with Parkinson’s disease.

(Total for Question 2 = 4 marks)
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3 Some bacteria can cause infection in humans.

Microbiologists can use different techniques to find out if bacteria are Gram-positive
or Gram-negative.

(a) Complete the table for a technique used to find out if bacteria are Gram-positive
or Gram-negative.

(3)

name of technique

result for Gram-positive

result for Gram-negative

(b) Penicillin is a type of antibiotic.
Penicillin is used to treat Gram-positive bacterial infections.
E. coliis a type of Gram-negative bacteria.

Explain how the structure of E. coli prevents penicillin being an effective treatment.

(2)

(Total for Question 3 = 5 marks)
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4 Alveolar tissue is found in the lungs.
Endothelial tissue is found in the blood vessels.

(a) State the type of epithelial tissue found in both alveolar and endothelial tissue.

(c) Describe how a build-up of cholesterol in artery walls is a risk factor in the development
of atherosclerosis.
(4)

(Total for Question 4 = 6 marks)
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5 A palisade mesophyll cell is a specialised plant cell in the leaf.

cell structure of a leaf
| upper epidermis

palisade
layer

mesophyll

spongy
layer

lower
epidermis

(a) Identify two organelles in a palisade mesophyll cell that help it maintain its rigid structure.
(2)
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(b) Explain how the structure of the palisade mesophyll cells is specialised to support
the process of photosynthesis.

(Total for Question 5 = 8 marks)

TOTAL FOR SECTION A =30 MARKS
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SECTION B - Periodicity and properties of elements
6 Ironis extracted from iron oxide in a blast furnace.

The balanced equation for the reaction is

Fe203 +3CO — 2Fe + 3CO2

(@) Which substance is oxidised in the reaction?

(1)
] A CO
1 B CO,
] Fe
[l D Fe0O,
(b) Calculate the relative formula mass of iron oxide.

Show your working.
(2)
Relative formulamass= ...

(c) Give the oxidation state of iron in Fe O,

(1)

(Total for Question 6 = 4 marks)
_ J
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7 The table shows the first ionisation energies of the first three elements in period 2 of the
periodic table.

element first ionisation energy kJ mol™
lithium 520
beryllium 900
boron 801

(a) State what is meant by the term first ionisation energy.

(b) (i) Explain why the first ionisation energy of beryllium is higher than the first
ionisation energy of lithium.

(i) Explain why the first ionisation energy of boron is lower than the first ionisation energy of
beryllium.
(2)

(Total for Question 7 = 6 marks)
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8 Table salt contains sodium chloride.

Sodium chloride can be prepared by reacting chlorine with sodium.
(a) A chlorine molecule, CL,, contains two covalently bonded chlorine atoms.
Draw a dot and cross diagram to show the bonding in a molecule of chlorine.

Show the outer electrons only.
(2)

(b) (i) Describe how a chlorine atom forms a chloride ion, CL".

12

p 51 7 2 2 A 01 2 2 8

VY SIHL NI 3LIYM ION OQ Va¥Y SIHL NI ILI¥M LON 0d

_yawysIHINIILMMIONOG

DO NOT WRITE IN THIS AREA

v Dono'r WRITEIN THIS AREA

TWRIT

:aDQ NO



( )
(i) Sodium reacts with chlorine to form sodium chloride.
o < The balanced equation for the reaction is
O Ll
z < 2Na + Cl, — 2NaCl
=+ 2 . . . .
= = In an experiment, 4.6 g of sodium was reacted with chlorine.
=
—_— =
e o The actual yield of the experiment was 7.5g.
- =
E °§‘ Calculate the percentage yield.
z 'g (relative formula mass of sodium chloride = 58.5)
)
2 8 Show your working.
(4)
g =
= =
% W
fa
= b
ST Z
m 0
; g : Percentage yield = ..o %
g T (Total for Question 8 = 8 marks)
; =
= sl
=
S (o
@ 5
e
cEs o8
______ L J
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9 Aluminium is used to make drinks cans.

(a) Give two properties of aluminium that means it is a suitable material for making
drinks cans.
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(c) Part of the reactivity series of metals is shown.

potassium most reactive
sodium T
magnesium least reactive

Explain the difference in the reactivity of these metals with reference to their:

* position in the periodic table
» electronic configuration.

(Total for Question 9 = 12 marks)

TOTAL FOR SECTION B =30 MARKS
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SECTION C - Waves in communication

10 A student uses a cathode ray oscilloscope (CRO) to investigate the properties of
waves produced by a signal generator.

The student obtains the following output.

2
/ /
1 \ \
— \
IS /
\E / \ / \
o ol \ / time
g 05 1.0 15 3.0 25 3.0 (s)
&
° \ /
o \
©
1 /
\
-2
(@) Give the amplitude of the wave.
(1)
Amplitude = ...
(b) Give the periodic time of the wave.
(1)
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(c) The student investigates a different water wave.
The wavelength is 0.05 m and the wave speed is 0.075m/s.
Calculate the frequency of the water wave.

Show your working.
(3)
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Frequency = ... Hz

(Total for Question 10 = 5 marks)
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11 A radio programme can be transmitted as an analogue signal or a digital signal.

(@) (i) State whatis meant by the term analogue signal.

(b) Light travels through optical fibres by total internal reflection.
The diagram shows a ray of red light in an optical fibre.
The diagram is incomplete.

Complete the path of the red light through the optical fibre.

|
45°1
optical fibre

cladding
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(c) Television programmes can be transmitted through optical fibres using digital signals.

Explain two advantages of using digital signals instead of analogue signals to
transmit television programmes.

(Total for Question 11 = 8 marks)
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12 Visible light transfers energy as a transverse wave.
Sound transfers energy as a longitudinal wave. 8 <
Visible light moves faster than sound. cZ> =
)
= ol
(a) Give two other differences between visible light waves and sound waves. = E
=
(2) — 2
i
.................................................................................................................................................................................................................................................................................... Zz: o=
3 =
&
.................................................................................................................................................................................................................................................................................... » 5
= Z
A O
.................................................................................................................................................................................................................................................................................... - a
.
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( )
(b) A painting is displayed in a dark room.
8 < An electrician fits a single light source to illuminate the painting.
g SE The intensity of the light 1 m from the light source is 100Wm™.
2]
= s
g = The intensity of the light falling on the painting must not be greater than 30Wm~.
= £
g B intensity of light at 1 m = 100 Wm™
3 2
b o
7 =
o
= Z
m 9 light m
= a source \ ’
5 minimum distance = X
<::8<’ < Calculate, using the inverse square law, the minimum distance the light source must be
‘s o placed from the painting.
X % (V)
\9( T Show your working.
= E (3)
o -
2 &
;‘/ SO
s
AL
e
s
@
» I-I- Minimum distance = ... m
2
S (Total for Question 12 = 5 marks)
o
08
(@)
Z
(®)
a
. J
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13 A satellite, orbiting the Earth, collects information about asteroids that might hit the Earth.

A research team needs to collect a large amount of data from the satellite very
quickly. This means that the data has to be transmitted rapidly.

The chart shows how the regions of the electromagnetic spectrum with different
frequencies are absorbed by the Earth’s atmosphere.

visible light

100

80

radiation 60 radio waves low frequency radio
absorbed . waves are absorbed
%) 40 by the atmosphere

20 U

— infrared

0

T T T T T T T T T | | ! T T
10'® 10" 10 10 10" 10™ 10 10" 10" 10° 10® 10” 10° 10°

frequency of radiation (Hz)

(a) Explain the advantages and disadvantages of using radio waves instead of light waves
to send large amounts of information from the satellite to the surface of the Earth.
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(b) The satellite transmits two signals, A and B, to another satellite in orbit around the
Moon, using different electromagnetic waves.

The signals are transmitted over the same distance.

Signal A has a frequency of 3.0 X 10" Hz and takes 1.28 seconds to travel between
the two satellites.

Signal B has a frequency 4.0 x 10° Hz.

Explain how much time is taken for Signal B to travel between the two satellites.
(2)
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(c) A home cinema system can be controlled either by an infrared remote control or
a remote control that uses a Bluetooth® connection.

Evaluate the strengths and weaknesses of using:

* an infrared remote control
* aBluetooth® remote control

to control the home cinema system.

(Total for Question 13 = 12 marks)

TOTAL FOR SECTION C =30 MARKS
TOTAL FOR PAPER = 90 MARKS
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Formulae Sheet
Wave speed v = fA
. T
Speed of a transverse wave on a string v=|—
U
L c  sini
Refractive index n=—=——
v sinr
. . 1
Critical angle sin C = —
n
. : : : k
Inverse square law in relation to the intensity of awave [ = —
r
J
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