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Answer all questions.

1. (@) The diagram shows the structure of the Earth.

crust

mantle

outer core

inner core

Use the diagram to answer the following questions.

(i) State the part of the Earth that contains solid iron. [1]
(i) State the part of the Earth that contains molten iron. 1]
(i)  State the part of the Earth that is broken into plates. [1]

(b) The diagrams below show how the Earth has changed over a long period of time.

Pangaea North Europe
America __

Australia

America S Africa

~———Antarctica
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Alfred Wegener suggested that all the continents present today were once joined in one

supercontinent called Pangaea.

Tick (/) the boxes next to the three pieces of evidence that support this idea. [3]

Jigsaw-like fit of the edges of continents

The oceans divided equally

Similar rocks of the same age found on facing sides of continents

The crust moved equally in all directions

Similar plant and animal fossils found on facing sides of continents

The solid inner core divided into seven continents

() (i) Selecttwo methods, from the list in the box, of obtaining raw materials from within
the Earth’s crust. (2]
chromatography fishing mining distillation fracking
L e
2 e
(i) Complete the sentence by underlining the correct word in the brackets. [1]

An ore is a rock that contains a useful ( metal / liquid / plastic ).
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2. A homeowner replaces a fluorescent lamp fitting with one that requires three lamps. o

The homeowner decides to buy replacement LED lamps.

The table gives information about one LED lamp.

Power (kW) 0.005
Lifetime (h) 15000

(@ (i) Use the equation

units used (kWh) = power (kW) x time (h)

to calculate the units used during the lifetime of one LED lamp. [2]
units used = ... kKWh

(i)  Use your answer above to calculate the units used by the three LED lamps in the
light fitting during their lifetime. 1]
units used = ... kWh

(iii)  Use your answer from part (ii) and the equation:
cost = units used x cost per unit

to calculate the cost of using the three LED lamps for their lifetime. [2]
One unit of electricity costs 30p.

COSt = P

04
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(b) The LED lamps are connected in parallel as shown below. Each LED is connected to a o
resistor.
\% ., &
' T\ AN T\
12V
(i) State one advantage of connecting the LED lamps in parallel. 1]
(i) Use the equation: ek
voltage
current = ——
resistance
to calculate the current through one branch of the circuit. The resistance of each
branch is 240 Q. 2]
current = ..o A
(iii)  Calculate the total current through the power supply. [1]
total current = ... A
9
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3. Students are investigating how the solubilities of different compounds depend on water o
temperature.
The graph below shows their results for the solubilities of potassium chloride, sodium chloride
and sodium carbonate at different temperatures.
70
60
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(g per 100g e T Ty e -
of water)
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o/
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0
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Temperature (°C)
sodium carbonate
--------------- potassium chloride
---------- sodium chloride
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Use the information in the graphs to answer the following questions.

(@ (i) Describe how the solubility of sodium carbonate varies as the temperature
increases from 30°C to 60°C. [3]

(ii) the temperature at which the solubilities of sodium carbonate and sodium
chloride are the same. 1]

20°C 27°C 34°C

(o) (i) They repeated the experiment for ammonium chloride. The table below shows
their results.

Temperature (°C) 0 10 20 30 40 50 60

Solubility (g per 100g of water) 30 34 38 42 46 50 54

Plot the results on the graph opposite and draw a suitable straight line. [3]

(i)  List the four compounds in order of solubility at 40°C. One has been done for
you.

[2]

Most soluble ..o,

Least soluble ..o,

(c) One student suggests that the solubility of potassium chloride doubles as the
temperature doubles because the graph is a straight line.
Use data from the graph to explain whether you agree. [3]

Examiner
only
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4. Both sodium nitrate and potassium nitrate are used in agriculture.

* Sodium nitrate is used to make fertilisers and pesticides.
* Potassium nitrate is used to make fertilisers.

Use your knowledge and information from the Periodic Table on page 20 to answer the
following questions.

(@) The electronic configuration of potassium is 2,8,8,1.

(i) Draw a diagram to show the electronic structure of sodium. [2]

(ii) A student claims “sodium and potassium atoms contain the same number of
protons because they are in the same group of the Periodic Table”.

Explain whether you agree with the student’s claim. 1]

(b)  Calculate the relative formula mass of sodium nitrate, NaNO,. [2]
A, (Na) =23 A, (N)=14 A (O)=16

M =

(c) Potassium nitrate can be made by neutralising nitric acid with potassium hydroxide.

the correct formula in each bracket to complete the symbol equation for this
reaction. 2]

(KOH /| POH / K,OH) + HNO,—»KNO, + (H,0 / H, | O,

08
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(d) Potassium is an element and potassium nitrate is a compound. o

Describe the difference between an element and a compound. [2]

(e) Eutrophication and bioaccumulation are environmental problems caused by pesticides
and fertilisers.

(i) Eutrophication is caused when fertilisers such as sodium nitrate and potassium
nitrate leak into waterways.

The stages in eutrophication are listed below, but in the wrong order.

1 Addition of nitrates

Death of plants

Increased numbers of bacteria

Lack of oxygen

3440U101

09

Growth of plants

O | |WIN

Suffocation of fish

Arrange the stages in the correct order in the boxes below. The first and last stage
have been completed. [3]

(i)  Underline the correct term in brackets to complete the following sentences about
bioaccumulation of pesticides. [2]

Bioaccumulation occurs when pesticides build up in

(producers / food chains / the ground).

These pesticides reach a ( safe / toxic / low ) level in predators which can result
in their death.

14
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5. Daisies are a common plant species that can be found on a school field. Using quadrats

for random sampling allows you to estimate the numbers of daisy plants growing in an area of
20m x 20m. Describe how you would carry out this investigation using the apparatus given
below. [6 QER]

2 x 20 m tape measures
2 x 20 sided dice
1m? quadrat

Examiner
only
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6.

The following diagrams show absorption line spectra of hydrogen in a laboratory (Diagram A),
from a distant galaxy 1 (Diagram B) and from another distant galaxy 2 (Diagram C).

Diagram A: Laboratory spectrum of hydrogen

400 500 600 700
Wavelength (nm)

Diagram B: From galaxy 1
400 500 00 700

Wavelength (nm)
Diagram C: From galaxy 2

400 500 00 700

Wavelength (nm)

6

6

(@ (i) Compare the absorption line spectra in Diagram B with Diagram C. [2]

(i) State how the speed of galaxy 1 compares with the speed of galaxy 2. 1]

(i)  State how the distance of galaxy 1 from Earth compares with the distance of
galaxy 2 from Earth. 1]

(b) Underline the correct word(s) in the brackets to complete the sentences. 2]

The black lines occur because light from a star is ( blocked / absorbed / emitted ) by
( other stars / atoms of gas / planets ).

Examiner
only
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7. There are proposals to build a tidal barrage between Wales and England across the River
Severn. Water flows into the barrage when the sea is at a higher level than the water in the
tidal basin. The water flows out again when the sea level is lower than the water in the tidal
basin.

level of the high tide

N

barrage

level of the low tide sea bed

turbine

(@) On one particular day, the water levels each side of the barrage are predicted to change
in the way shown by the lines on the graph below.
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Use the information in the graph to answer the following questions.
(i) Calculate the difference in height of the sea water between high tide and low tide.
(1]
height = ... m
(i) State the time of the first sea water high tide of the day. 1]
time =
(iii)  Calculate the time between the sea water low tides. 1]
time = hours

(iv) Itis claimed that the barrage will produce electrical power 24 hours a day. Explain,
using information from the graph, whether you agree with this claim. [3]

13
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(b) One engineer suggests the barrage could include 25 turbines. Information about each o

turbine is given in the table.

For each turbine
Water flow volume through each turbine per second 200 to 800m3/s
Mean water power input 3125kW
Maximum water power input 15000kW
Mean electrical power output 2500 kW
Maximum electrical power output 12000 kW
Maximum output voltage 4.8kV

Use the information in the table to answer the following questions.
(i) Itis claimed that the use of a barrage is four times as efficient as using solar

panels. The generation of electricity using solar panels is 20% efficient.
Use the equation:

maximum electrical power output

% efficiency = . . x 100
maximum water power input
to explain whether you agree. [3]
(i) Use the following equation:
power
current =

voltage
to calculate the maximum output current for each turbine. [3]
current = . A

14
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(i)  The mean electrical power used by each UK household is 0.4 kW. Assuming all
25 of the turbines are operating, it has been calculated that this barrage could
supply more than 150000 homes with electrical power.

Explain whether you agree with this calculation. [3]

(c) 410kg of carbon dioxide is produced by the manufacture of 1m? of concrete.
There are no accurate figures for the volume needed to construct the Severn barrage.
On a smaller scale, 135000 m? of concrete was used to build the Cardiff Bay barrage.
Calculate the carbon footprint of making 135000 m? of concrete. Equivalent mass of

carbon dioxide is given by the equation: 2]
equivalent mass of carbon dioxide = mass of gas x global warming potential of the gas

(Global warming potential of carbon dioxide = 1)

equivalent mass of carbon dioxide = ..., kgCO2eq
(d) Apart from initial costs, state one advantage and one disadvantage of using a tidal
barrage rather than wind turbines to generate electricity. 2]

AGVANTAGE: ...

Examiner
only

END OF PAPER

19

15

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



16

Question
number

Additional page, if required.
Write the question number(s) in the left-hand margin.

16

© WJEC CBAC Ltd. (3440U10-1)

Examiner
only




17

Question
number

Additional page, if required.
Write the question number(s) in the left-hand margin.

17

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

Examiner
only



18

BLANK PAGE

PLEASE DO NOT WRITE
ON THIS PAGE

18

44444444444



19

BLANK PAGE

PLEASE DO NOT WRITE
ON THIS PAGE

19

44444444 ) Turn over.



20

—Z
Jaguinu olwoje aueN
loquiAs
J
14
SSeuw JlWoje aAlje[al —
68 88 /8
>®¥ wniupoy | wnipey | wniuelq
v ey 14
yX44 9¢e €ce
98 g8 ¥8 €8 Z8 18 08 6. 8. L1 9. S. 17 €L L 19 99 SS
uopey | auieisy | wnuojod | yinwsig | pea | wnyeyl | Anatepy | ploo | wnupeld | wnipud] | wniwsQ | wnuayy | usisbun] | wnjejuel | wniujed | wnueyue] | wnupeg | wnisae)
uy 1\ Od Id ad Il BH ny d | SO 9y M el iH E7 eqd sO
(444 ole 1]%4 602 10¢ ¥0c L0C 161 g6l 6l 06l 98l 8l 181 6.1 6€l el €el
¥S €5 s LG 0S 6v 8y Ly or [+ 144 (5174 a4 (7 ov 6€ 8¢ L€
uouay | aulpo| | wnunjal | Auownuy ur wnipu| | wniwpe) | JOA|IS | wnipejled | wnipoyy | wniuayiny | wnpouyss] | wnuspgkopy | WNIQOIN | wniuodiz | wnupA | Wwnpuosg | wnipigny
£)¢ I ol as us uj PO by Pd yd ny oL ON aN 1z A 1S aqd
LEL lcL 8¢l (44" 6L Sl 415 801 90} €0l 40 66 96 €6 16 68 88 98
9¢€ Ge e % [4> 5 0€ 62 8¢ yx4 9¢ 14 144 ford [44 14 0c 6l
uoldAry | suiosg | WNUs|eS | ojuesiy | Wnvewsy | wnyies | oulz | jaddop | IBNOIN | }BGOD uoJ| | esauebuely | WNIWOIY) | wnipeuep | WINIUEL | WNipuBdg | winioe) | wnissejod
IM ig 9S sy 99 £ uz no IN 0D o4 U 10 N 1L 9S8 €D M
8 08 6. (7] €L 0L g9 G'€9 6S 69 99 i} 4] 1S 8Y 14 (014 6€
8l Ll 9l Sl 143 el 43 L
uobuy | auuoyd | Jnyng | snioydsoyd | UOOIIS | wnuwny wnisaubepy | winipog
Iy 10 S d IS % BN EN
(04 G'Ge [4% 1€ 8¢ 12 14 €C
oL 6 8 A 9 S 1 €
UosN | suuoni4 | usBAxQ | usbouN | uogied | uolog wniifieg | wniyyn
SN | O N 0] g od I
0¢ 6l 9l 143 cl Ll 6 L
z l
wnijeH usboiphH
9H H
w —‘
o L 9 S Vv ¢ dnouo Z }

3719V1 21d0ld3d JHL

(3440U10-1)

© WJEC CBAC Ltd.

20



