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Instructions

® 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.
® You must attempt all three sections but you may complete them in any order.

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 (Biology). Starts on page 2
Section B: Periodicity and properties of elements (Chemistry). Starts on page 10
Section C: Waves in communication (Physics). Starts on page 18

® 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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Biology
SECTION A: STRUCTURE AND FUNCTIONS OF
CELLS AND TISSUES
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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 diagram shows a plant root hair cell.

(@) The plant root hair cell has a large surface area.
The large surface area increases the rate of absorption of water and ions from the soil.

State two other ways the structure of the plant root hair cell supports the
absorption of water and ions from the soil.

(Total for Question 1 = 4 marks)
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( )

2 Rough endoplasmic reticulum (rough ER) and smooth endoplasmic reticulum
(smooth ER) are organelles found in eukaryotic cells.

(a) State one structural difference between rough ER and smooth ER.
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(Total for Question 2 = 3 marks) :;:g : j

P 51 7 3 3 A 0 4 3 2



. yauY SIHLNI 3LIYM IONOQ VY SIHL NI 3LI4M 1ON 0d

Y3HY SIHLNI 3L ION OO

DONOTWRITE IN-THIS AREA: DO NOT WRITE IN THIS AREA

DONOTWRITEINTHIS AREA oo

( R

3 The lungs are organs in the human respiratory system.

(a) State what is meant by the term organ.

(2)
(b) Goblet cells are specialised to help protect the lungs.
Explain how goblet cells protect the lungs.
(2)
(c) Emphysema is a chronic obstructive pulmonary disease (COPD) of the lungs.
Describe how damage to the alveoli in the lungs leads to emphysema.
(4)

(Total for Question 3 = 8 marks)
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4 The width of a sperm cell head was measured as 4 um.
The width of an egg cell was measured as 0.1 mm.
(@) Calculate how many times larger the egg cell is compared to the sperm cell head.

Show your working.
(2)
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(b) The egg cell contains large amounts of mitochondria.

Explain why an egg cell contains large amounts of mitochondria.
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(c) The diagram shows an egg cell.
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5 (a) Explain the role of myelin in the conduction of nerve impulses in myelinated axons.

(2)

(b) The graph shows an action potential in an axon.
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(c) Explain the changes in membrane potential between points A, B and C on the
graph, with reference to changes in membrane permeability of:

e sodium ions
* potassium ions.

(Total for Question 5 = 9 marks)

TOTAL FOR SECTION A =30 MARKS
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Chemistry
SECTION B: PERIODICITY AND PROPERTIES OF

 ELEMENTS
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SECTION B - PERIODICITY AND PROPERTIES OF ELEMENTS

6 Connectors in some electrical circuits are coated in gold.
One property of gold is its ability to conduct electricity.

(a) Give one other property of gold that makes it suitable as a connector.

(Total for Question 6 = 4 marks)
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( )
7 The table shows some data about three compounds.
compound formula el e e boiling point (°C)
mass
water H,0 18 100
methanol CH,OH 32 65
ethanol CH.OH 79
(a) Calculate the relative molecular mass for ethanol.
Show your working.
(2)
Relative molecular mass = ...
(b) Explain, in terms of intermolecular forces, the differences in the boiling points of
the three compounds.
(4)
. (Total for Question 7 = 6 marks)
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( R
8 (a) Silver bromide, AgBr, is an important chemical in the manufacture of photographic film.
Potassium bromide reacts with silver nitrate, AQNO,, to form silver bromide.
Write the balanced equation for the reaction of potassium bromide with silver nitrate.
(2)
(b) Silver bromide and potassium bromide both contain strong ionic bonds.
State what is meant by the term ionic bond.
(1)
(c) Potassium iodide, K, is another ionic compound.
(i) Draw a dot and cross diagram to show the bonding in potassium iodide.
Show the outer electrons only.
(3)
\ J
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(ii) Potassium iodide is soluble in water.

A student dissolves 16.6 g of potassium iodide in distilled water and makes
the volume of the solution up to 500 cm?.

Calculate the molar concentration of the solution produced.
(relative formula mass of potassium iodide = 166)

Show your working.
(4)

Concentration = ... moldm™

(Total for Question 8 = 10 marks)
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( )
9 (a) The electronic configuration of an element is
1s% 252 2p?
Identify the group of the periodic table that contains this element.
(1)
LIA 1
1B 2
lc 3
LD 4
(b) (i) Write an equation to show the first electron affinity of oxygen to produce the
oxygen ion, O .
(2)
(i) Complete the electronic configuration for an oxygen ion, O".
(1)
1s 25 2p
\ J
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(c) The graph shows the first ionisation energies of the elements lithium to magnesium.

2500

2000

1500

1000 Mg
Be Tg
500

Li Na

first ionisation energy (KJmol™")

0 5 10

atomic number

Explain the trends in first ionisation energy from lithium to magnesium, with
reference to:

* energy levels
* sand p orbitals.
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(Total for Question 9 = 10 marks)

TOTAL FOR SECTION B = 30 MARKS
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Physics
SECTION C: WAVES IN COMMUNICATION

\
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SECTION C - WAVES IN COMMUNICATION

10 (a) Identify the region of the electromagnetic spectrum with the lowest frequency.
(1)

] A microwaves
[] B radio waves
[] € ultraviolet waves

] D visible waves

(b) (i) Explain one advantage of using microwave radiation in
mobile phone communications.

(ii) Explain one disadvantage of using microwave radiation in
mobile phone communications.

(Total for Question 10 = 5 marks)
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11 (a) The picture shows a guitar.

A standing wave is produced when a guitar string is plucked.

The standing wave is represented on the graph.

distance

() Give the missing label, Q, for the y-axis on the graph.

(i) Label with the letter N the position of one node, on the graph.

20
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(b) A guitar string is tuned by changing the tension.
The speed of a wave in the string is 16.2ms™".
The mass per unit length of the string is 0.3kgm™".
Calculate the tension in the string.

Show your working.
(4)
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DONOTWRITEINTHIS AREA

Tension = ..o N

(Total for Question 11 = 6 marks)
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intensity (arbitrary units)

A

(@) The graph shows a representation of a light wave.

12 Diffraction gratings allow light waves to be split into beams that travel in
different directions.

//

N\

/f

/

NN

_~

>

—

—

s

—

—

distance

Give the wavelength of the light wave in the graph.

—

——

—

—

AN

v

(nm)

(1)

22

p 51 7 3 3 A 0 2 2 3 2

R BRI

XXX

%

%

SO
QLI

X

SO
0%
X

RISZJIX

=
x

0%

o2

ooaes

~

5

X
X

[929.

DO o 8
SR
’0:0'9‘ K

Ssesates
KKK

o
00%0%0;
K

2008l
%ok,
%0t
Setotote:
XS
%!

S
SULHRS

7 g% 4
Cgoageodetozatetotetez
RLIRLKS RRKK

o

AL
S >

IR
25

oS0
XXX
oote!

0o
G
SRS,
.:.Qo&

e
QLR
D000 %000 %%

X X
6% %
LX<
0%
S et %%

[009% vAv,g.:
TS

¢
%

19000
&

o2

ORLLLLLLLS

XA
SRR
Sl s tetetetototet
ZRRRRIIIILK
SRS
SoSatstetetetetetetel

QSRLLLRRLKK,

RS
otode
%!
0000
XXX
Se%oel

o0
XX
XX
O
O
X




. VEUY SIHL NI ZLYM ION OG- Va¥Y SIHL NI JLI¥M LON 0Q

Y3HY SIHL NI 31RM LON 0

DONOTWRITE IN-THIS AREA DO NOT WRITE IN THIS AREA

‘DONOTWRITE IN THIS AREA

(b) A diffraction grating is used to analyse sunlight.
The pattern produced has a bright central white line.
On either side of the white line there are bands of different colours.

The bands of different colours become increasingly blurred the further away they
are from the central white line.

(i) Explain why the central white line is bright.

(Total for Question 12 = 7 marks)
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13 A digital signal has a value of 1.0V when it is on and 0.0V when it is off.
The digital signal changes every second.

(a) Draw a digital signal correspondingto 1010

(2)
1.0 -
voltage (V)
00 T T T T !
0 1 2 3 4 5
time (s)
(b) Which of these processes occurs in an analogue-to-digital converter?
(1)
L1 A displaying data
[J B randomising data
(| sampling data
[J D storing data
\
24
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~\
(c) An optical fibre is made of glass.
The speed of red light in airis 3.0 X 108 ms™".
The speed of red light in the glass is 2.0 x 108ms™".
A ray of red light enters the glass from the air with an angle of incidence of 30°.
- normal
a ray of
red light 30°
air
glass not to scale
r
Calculate the angle of refraction, r, of the red light in the glass.
Show your working.
(3)
Angle of refraction= ... ’
J
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(d) Explain the strengths and weaknesses of using optical fibres to supply broadband to homes.

(6)

(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 =fi

. T

Speed of a transverse wave on a string v=,—

U
. c sini
Refractive index n=—=——=
v sinr

I |~

Critical angle sin C

Inverse square law in relation to the intensity of awave [ = —

0~
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