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ADDITIONAL MATERIALS

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

INSTRUCTIONS TO CANDIDATES

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 4(a) 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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1.

The table gives some information about the first four alkali metals in Group 1 of the periodic
table. Use this information to answer the questions that follow.

Answer all the questions in the spaces provided.

Element Npuan:t?gésf Number of Melting B_oiling Densi’gy
in nucleus electrons point (°C) point (°C) (g/lecm”)
lithium 7 3 181 1347 0.54
sodium 23 11 98 881 0.98
potassium 39 19 63 766 0.86
rubidium 85 37 39 688 1.50
(@ (i) Write down the symbol for potassium in the form ;X. 1]
(i)  Calculate the number of neutrons in a rubidium nucleus. 1]
(i)  State which alkali metal is solid at 100°C. 1]
(iv) Caesium is the next alkali metal in the series. Estimate its melting point. 1]
melting point = ..., °C

© WJEC CBAC Ltd.

(3440UA0-1)

Examiner
only



Density
(g/cm?®)

1.6

1.5

1.4

1.3

1.2

1.1

—_

.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

(i) On the grid below, plot a graph to show how the density of the element depends on
the number of particles in the nucleus. Draw a suitable line. [3]
10 20 30 40 50 60 70 80 90

Number of particles in nucleus

(i)  Explain whether or not the data agrees with the prediction that density increases
with the number of particles in the nucleus. 2]

(iii)  State what further information would help to reach a more definite conclusion. [1]
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(c) (i) The electronic structure of potassium is 2,8,8,1. Write down the electronic structure
of sodium. (]

(d) Potassium reacts with fluorine to produce potassium fluoride.

(i) The electronic structure of a potassium atom is shown below.
Draw a similar diagram to show the electronic structure of a fluorine atom. [1]

Potassium Fluorine

(i) Describe how the electronic structure of the potassium and fluorine atoms change
during the reaction between potassium and fluorine. 2]
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(e) Potassium is extracted from potassium fluoride by electrolysis.
(i) Complete the balanced symbol equation for the reaction shown below. [2]

potassium fluoride — potassium + fluorine

(i) Potassium has been reduced in the reaction above. State what is meant by the term
reduction. (1]
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2.

@

The diagram below shows the carbon cycle. Complete the diagram.

[4]

Fuel

y

CO, in atmosphere
and dissolved in water

-

A T—
Decomposers

Green Plants
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(b) (i) The following graphs show how global temperature and atmospheric carbon dioxide
concentrations have changed over time.
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Explain whether the evidence shown in the graphs supports the view that global warming
is linked to carbon dioxide concentration. [2]

(i) Describe how the greenhouse effect occurs. [3]
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Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.

The benefits of solar water heating;
* hot water throughout the year
* reduced energy bills
* lower carbon footprint
Solar water heating systems can achieve savings on energy bills.
Householders are able to receive payments for the heat generated from a solar water heating

system through the government’s Renewable Heat Incentive (RHI). Payments are shown in the
table below.

Number of people per
housepho.é’ P Solar panel area (m®) RHI payment (£/year)
2 2 195
3 3 265
4 4 335
5 6 435

(@) During the summer 500 W/m? of sunlight arrives on the solar panel on the roof of a
5 person household. The panel is 40% efficient. Use the equation:

useful power output

: x 100
power input

% efficiency =

to calculate the useful power output. [4]

useful power output = ... w

© WJEC CBAC Ltd. (3440UA0-1)

Examiner
only



11

(b) Before the solar panel was fitted to the roof, a 2500 W immersion heater provided hot
water for the house. The immersion heater was switched on for 20 hours a week.

(i) Use the equations:
energy used (kWh) = power (kW) x time (h)
total cost = energy used (kWh) x cost per unit (p)

to calculate the cost of using the immersion heater for 20 hours.
One unit of electricity costs 18p. [4]

total coSt = .o,

(ii)  After the solar panel was installed, the immersion heater was used on average for
only 15 hours a week. Calculate how much the homeowner saved in a week. [2]

SAVINGS = oo

(c) The cost of installing a system for a 5 person household is £6 000. The installer claims
that the payback time for the system will be less than 10 years. Using the information
above and the table, determine whether this claim is true. [5]
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Examiner
[
4. (a) Describe how you would investigate the voltage-current characteristics of a filament o

lamp. [6 QER]
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Examiner
[
(b) Sketch the graph of the results you would expect for a filament lamp on the diagram o
below. [2]
+/
-V +V
—I
(c) Compare the behaviour of a filament lamp when positive or negative voltages are applied
across it.
(d) Explain whether the resistance of the lamp remains constant at all voltages. [2]
(¢) Compare how the current from the power supply changes if another lamp is connected in
series then in parallel with the original lamp. [3]
14
© WJEC CBAC Ltd. (3440UA0-1) Turn over.
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Examiner
(a) Biologists found different species of finch living in the Galapagos Islands. They are shown| only

in the diagram below.

Common ancestor
ate seeds and insects

TN
-«

eats small insects

eats nectar

N\

\

eats leaves,
buds, fruit

eats insects in wood

Describe the evolution of the different species of finch in terms of natural selection.  [4]

Pinta Island ) =
Intermediate shell Marchena Genovesa
Santiago
E 3]

Fernandina

O
Santa Fe

Santa Cruz &

San Cristébal

O Hood

Floreana X

Isabela Island
Dome-shaped shell Hood Island

Saddle-backed shell
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Examiner

|
Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other o

parts have wetter climates with more ground vegetation.

The original ancestor of the tortoises was probably small in size and evolved into the present-
day giants after its arrival in Galapagos. This is because there was no longer any need to hide
from predators or competition for food. Once the tortoises spread, they evolved on their isolated
islands into the different species we see today. More recently the human population on these
islands has increased and animals such as goats have been introduced.

(i) Use the diagram opposite and information above to explain how you can decide
what the climate is like on Isabela and Hood islands. [4]

(i) Explain how the increasing human population and the introduction of goats will
affect the tortoise population. [4]

12

© WJEC CBAC Ltd. (3440UA0-1) Turn over.



16

6. One test for detecting metals in water is to add sodium hydroxide solution.

Positive ion Symbol Test Observation
. . . white precipitate that dissolves as
aluminium AR ggﬂﬁgﬁte sodium hydroxide more sodium hydroxide solution
is added
. . . pale blue precipitate that does
copper cu? 28%3(')'?6 sodium hydroxide not dissolve as more sodium
hydroxide solution is added
iron(ll) Fe2" ggﬁl t?gﬁte sodium hydroxide pale green precipitate formed
iron(lll) Fe3* :gﬁjgggte sodium hydroxide red-brown precipitate formed
. . . white precipitate that dissolves as
lead Pb2* igﬂ t?c')lgte sodium hydroxide more sodium hydroxide solution
is added
. . . white precipitate that does
magnesium Mg2+ zgﬁjgggte sodium hydroxide not dissolve as more sodium
hydroxide solution is added

Tests for some negative ions are shown below.

Negative ion Symbol Test Observation
carbonate CO32‘ add dilute hydrochloric acid | bubbles of gas are given off
chloride cr a_dd dlll_Jte nitric acid then white precipitate
silver nitrate
add iron(ll) sulfate solution
nitrate NO;~ | followed by concentrated brown ring forms
sulfuric acid
2— | add solution of barium . .
sulfate SO, chloride white precipitate
- - add dilute nitric acid then -
iodide I silver nitrate yellow precipitate
. - add dilute nitric acid then -
bromide Br silver nitrate cream precipitate
(@) Name one other test for identifying metals in solution. [1]
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(b) A sample of a solution from leaking drums undergoes some chemical tests. The
observations are shown below.

Test Observation

barium chloride solution added white precipitate

dilute nitric acid then silver nitrate

solution added cream precipitate

hydrochloric acid added no change
sodium hydroxide solution added green precipitate
(i) Use the tables to determine the composition of the solution. [4]

(i)  Use the chemical symbols to write down the formula of a compound present in the
solution. 1]

END OF PAPER
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