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ADDITIONAL MATERIALS

N|o|a|r|ed=

In addition to this paper you will require, a calculator,
pencil and a ruler.

INSTRUCTIONS TO CANDIDATES Total 75

Use black ink or black ball-point pen.

Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.

Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.

Question 6(b) is a quality of extended response (QER) question where your writing skills will be
assessed.

You are reminded to show all your workings. Credit is given for correct workings even when the final
answer given is incorrect.

A periodic table is printed on page 20.
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Answer all questions.

Chemical companies prepare compounds in their factories.

@

(b)

Complete the general word equations for the reactions below. [3]
acid + metal T e
acid + metal oxide ——» .., +

On an industrial scale, large quantities of solution need to be evaporated so that dry
compounds can be collected. This is an expensive part of the process. During one day,
an electric heater with a power of 15kW is used for 7 hours.
(i) Use the equation:
units used = power (kW) x time (h)

to calculate the number of units used in one day. 1]

Unitsused = ... kWh
(i)  Use your answer in (i) and the equation:
total cost = cost of one unit x units used
to calculate the cost of using the heater for one day. 1]

One unit of electricity costs 20p.

Cost= .. p

© WJEC CBAC Ltd. (3440U10-1)
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Grey Treefrogs (Hyla versicolor) and Green Treefrogs (Hyla cinerea) are found in the United
States of America. Grey Treefrogs prefer wooded areas while Green Treefrogs prefer more
open wetland areas with leafy vegetation. Snakes and birds are predators of the two types of
frog.

The photograph shows Grey and Green Treefrogs on the bark of a tree.

Grey Treefrog

Green Treefrog

The distribution of the different types of Treefrog is due to natural selection. The process of
natural selection is described by the statements below but not in the correct order.

Number Statement
1 A Green Treefrog on the bark of a tree is easier to see
2 The number of Green Treefrogs decrease
3 Fewer Green Treefrogs have offspring
4 Less competition for Grey Treefrogs and fewer are eaten so their numbers increase
5 Green Treefrogs are more likely to be eaten by predators as they are not
camouflaged
Sort the statements into the correct order by placing the numbers in the boxes below. [3]

One has been completed for you.

© WJEC CBAC Ltd. (3440U10-1) Turn over.
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3.

Theories about the origin of the Universe have changed over time. The Steady State theory
of the Universe was widely accepted until the mid-20th century. It is now rejected by most

astronomers.

(@) According to the Steady State theory the Universe always looks the same. State what this
theory suggests happens as galaxies move further apart.

[1]

(b)  An absorption spectrum from a star has a pattern of black lines on a coloured background.

wavelength (nm) ——

The boxes on the left list features of the spectrum.
The boxes on the right list the causes of these features.

(i) Draw a line from each feature to its cause.

Feature

Pattern of black lines

Coloured background

Red shift of the black
lines

Each black line

(i)  Name the theory supported by red shift.

© WJEC CBAC Ltd.
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Cause

Due to the gases in the
star

Due to expansion of the
Universe

Due to light emitted by
the star

Due to one wavelength
being absorbed

(3]

(1]
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Examiner
[
(c) The absorption spectra are observed using visible light. Visible light is one part of the o
electromagnetic (em) spectrum.
(i) Choose words from the box to complete the em spectrum shown below. [3]
microwaves sound waves infra-red waves X-rays cosmic rays
gamma . visible radio
FAYS | coooeerereessessssi ultraviolet ||ght ........................................................................................ waves
(i) Complete the sentences below by underlining the correct term in each of the
brackets. [3]
Ultraviolet light travels (slower than / at the same speed as / faster than) radio
waves in a vacuum.
Ultraviolet light has wavelengths that are (shorter than / the same size as / -
longer than) radio waves. 3
Ultraviolet light has frequencies (lower than / the same as / higher than) radio i
waves.
11
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4. Electricians need to understand the differences between series and parallel circuits and how

they behave.

(a) (i) Add a variable resistor to the series circuit below which can act as a dimmer to
control the brightness of the lamps. 1]

X

(i) Draw a circuit diagram to show two lamps connected in parallel to a battery. 1]

(b) Tick (/) the boxes next to the three correct statements about these circuits. [3]

Connecting lamps in parallel instead of in series does not change the current

As current passes through each lamp in series it gets smaller

The voltage across each lamp in parallel is the same

Connecting extra lamps in series decreases the current

The current through the battery in the parallel circuit is the sum of the
currents through each lamp

The voltage across each lamp in series is the same as the battery voltage

© WJEC CBAC Ltd. (3440U10-1)
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(c) A series circuit is set up using a battery and two lamps. o
The battery voltage is 6V and each lamp has a resistance of 12 Q.
(i) Use the equation:
R=R +R,
to calculate the total resistance (R) of the two lamps. [1]
R= . Q
(i)  Use the equation:
£ = voltage
current = resistance
to calculate the current in this series circuit. [2] 5
Current= ... A

(d) Itis suggested that connecting two 12 Q lamps in parallel causes the circuit resistance to
be half as much as when there is only one 12 Q lamp in the circuit.

Use the equation:

r_ 1,1
R R, R,
to explain whether this statement is true. [3]

....................................................................................................................................................................................................... 11
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5.

Natural Resources Wales is responsible for managing and monitoring water quality in Wales.

The number of organisms present in water is one indicator of pollution levels.

The feeding relationships in a healthy river are given in the table below.

(@)

Food source Eaten by
tadpole
pondweed insect
tadpole
algae insect
stickleback
insect perch
frog
tadpole perch
stickleback perch
heron
frog otter
pike
heron
perch otter
pike

Use the information above to complete the food web below.

pike

otter

heron

algae

© WJEC CBAC Ltd.
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Name the source of energy for the food web. 1]
m
Nama one heriors n thefood el 0
m

It is suggested that if all the frogs died from a disease then the number of perch
would not be affected because they do not feed on frogs.

Explain whether you agree with this statement. [2]

© WJEC CBAC Ltd. (3440U10-1) Turn over.
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Examiner
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6. Population growth adds to pressure on the environment and an increasing demand on natural

resources.

(@) Aluminium is expensive to produce. It is a very reactive metal and cannot be extracted by
reducing with carbon. It is therefore extracted using electrolysis from aluminium oxide.

The diagram below shows how electrolysis of aluminium oxide is carried out.

electrode named the

molten aluminium oxide

electrode named the — 58

molten aluminium

(i) Complete the labelling of the electrodes on the diagram. 1]

(ii) Identify the electrode at which aluminium forms. Give one reason for your choice.

[2]

© WJEC CBAC Ltd. (3440U10-1)



Mass of waste (million tonnes)
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(b) Local authorities have to dispose of their waste carefully. The chart below shows how one
local authority dealt with waste between 2001 and 2014.

Methods of waste
management

== Burning to provide
heating and energy

== Recycled

mm | andfill

Describe the trends of waste management over the time period shown and explain the
environmental and economic benefits of these changes. [6 QER]

© WJEC CBAC Ltd. (3440U10-1) Turn over.



Solubility (g solute per 100 g water)
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A hot spring is formed when geothermally heated groundwater rises from the Earth’s crust.
There are thermal springs in many locations all over the world. Taffs Well spring is the only
thermal spring in Wales. The temperature of water at Taffs Well spring is 20°C. This is 10°C
warmer than the groundwater temperature in Wales.

(@) The concentration of dissolved compounds in spring water depends on temperature. The
solubility of different compounds, A, B, C or D, in water at different temperatures is shown
in the graph below.

A
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70 ,,,,,,,,,,;tj,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;;__g,,,,,,,, T
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50 .~ g i — g I =
e T p— i
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) e e
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0 -
0 20 40 60 80 100

Temperature (°C)

Use the information in the graph above to answer the following questions.
(i) State which compound is least soluble in the Taffs Well spring. 1]

(i) State which compound is more soluble in groundwater in Wales than in the Taffs
Well spring water. (]

(iii)  State which compound shows the largest change in solubility from 0°C to 100 °C.

[1]

(iv) A 100g sample of water at 30 °C is found to contain 20 g of compound C.
State why this is not a saturated solution. 1]

© WJEC CBAC Ltd. (3440U10-1)
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Examiner
|
(b) Describe an experiment to measure the solubility of sodium chloride in water. [3] o

© WJEC CBAC Ltd. (3440U10-1) Turn over.
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15

To get the greatest output from solar panels, they need to point in the direction that captures the
most sun.

The Northern Alberta Institute of Technology (NAIT) in Canada has designed a solar photovoltaic
(PV) array consisting of six pairs of solar PV panels. They provide installers with information
about how tilt angles and snow cover affects electrical output.

No snow cover

Points of interest from 2013-2014
* highest single panel output energy for one day = 1.82kWh

* highest array output energy for one month = 442kWh

A group of students investigate how the power output from a solar PV cell depends on its tilt
angle. The manufacturer of the solar cells makes the following claims.

maximum power output = 4 W
performance = 60%
area = 0.01m?

© WJEC CBAC Ltd. (3440U10-1) Turn over.
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lamp

tilt angle

The results of their investigation are shown below.

Solar cell tilt angle Output voltage Output current Actual power
(degrees) (V) (A) output (W)
90 0.66 1.30 0.86
75 0.80 1.60 1.28
60 0.84 1.70 1.43
45 0.90 1.80 1.62
30 088 175 ..................................
15 0.72 1.45 1.04
0 0.58 115 0.67

(@) Use the information above to answer the following questions.
(i) Use the equation:
power = voltage x current

to complete the table.

© WJEC CBAC Ltd. (3440U10-1)
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Actual
power
output
(W)
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(i) Use the data in the table to plot a graph on the grid below and draw a suitable line.

(4]
Tilt angle (degrees)
(i)  Use your graph to answer the following questions.
I. Estimate the power output for a tilt angle of 55°. [1]
Power output= ... w

II.  Describe the relationship between the actual power output of the PV cell and
the tilt angle. [2]

© WJEC CBAC Ltd. (3440U10-1) Turn over.
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(b) (i) The manufacturer’s claims about its solar panels are shown below.

maximum power output = 4 W
performance = 60%
area = 0.01m?

Use the table on page 16, the information above and the equation:

actual power output
claimed maximum power output

% performance = x 100

to decide whether the manufacturer’s claim about the performance of the solar cell
is valid. (3]

(i) The area of PV cells on the roof of a house is 5m?.
Calculate the maximum power output based on the manufacturer’s claims. [2]

Maximum power output = ... w

(c) Suggest how the students could extend the investigation to study the effects of snow on
the PV cells. 1]

© WJEC CBAC Ltd. (3440U10-1)
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(d)

19

Silicon (Si) is used in the production of solar PV cells. After oxygen, silicon is the second
most abundant element in the Earth’s crust. It is found as silica (silicon dioxide SiO,).
Silicon is produced by heating silica with carbon at a high temperature.

(i)

Silica is reduced by heating with carbon. State what happens to silica during

reduction.

[1]

The word equation for the reaction is given below.
silicon dioxide + carbon — silicon + carbon monoxide

Complete the balanced symbol equation below for this reaction.

SIO, + | | — Si+ || s

END OF PAPER

© WJEC CBAC Ltd. (3440U10-1)
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