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Agenda

1. Overview of the structure of the exam paper
2. Various categories of questions asked

3. Problematic areas for students, from marking
schemes and examiners' reports

4. Synthesising findings into classroom teaching and
learning strategies

5. Maximising the effectiveness of preparing
students for exam questions

6. Q&A
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The layout of the exam paper and distribution of marks are summarised in the table
below.

Secion ] e or uestion Number of marks

10 short filler-in questions;
(Cjuestlans 1-10) includes graph questions and 10 x 15 = 150 marks 37.5%
multiple-choice questions

B b short filler-in questions; 41 % 30 = 120 marks
(Questions 11-16) includes graph questions and B 52.5%
; 2 x 45 =90 marks
lab practical work

Total = 360 marks 90%
Assessment Task Account of your assessment
(Science in Society task written in the SEC booklet 40 marks 10%0
investigation)
OVERALLTOTAL 400 marks 100%

Summary of distribution of marks on the exam paper and the Assessment Task

Note: The above format was that used in the 2018 Sample Exam Paper and in the 2019 Examination Paper.
However, in the 2022 Exam Paper, Section B (Q 11- 15) consisted of 2 x 30 marks, 2 x 45 marks and 1 x 60
marks questions. Also, in the 2023 Exam Paper, Section B (Q. 11 -15) consisted of 1 x 30 marks and 4 x 45

mark questions. The overall total of 360 marks is unchanged. The Assessment Task has not been examined
since 2019, i.e. all marks are now calculated on the written paper alone.

Smart Study Science p. ix (Folens)
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Smart Study — Junior Cycle Science
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SMART Study Science is the ideal revision book for the Junior
Cycle final exam. Written by an expert author team.

It includes:

» Exam paper overview & study tips
» Exam tips to help maximise marks

» Suggested answers to the SEC sample paper

The aid you need to succeed!
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“*Questions asked candidates to evaluate evidence and

demonstrate their:
 Scientific knowledge
» Understanding
* Reasoning
* Problem-solving abilities”
- Chief Examiner’s Report 2019 (p. 3)

6. Evaluation
5. Synthesis
4.Analysis

3. Application
2. Comprehension
1. Knowledge

S,
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1. Questions that test knowledge of key terms and definitions

e’

(a) What is meant by the boiling point of a substance?

The boiling point is the temperature at which a liguid changes to a gas throughout the liguid.

EXAM You must mention the phrase
1 ‘throughout the liquid” to get
E—’% full marks in your exam. (p 1 57)

e

(a) What do you understand by the term sustainability?

Sustainability is the use of a resource so that it does not run out.

EXAM Learn off this definition of sustainability, as
TIP! this was the definition that was required on
— T~ the marking scheme of the examination.

SCIENCE

(p. 273)

(a) Figure 11.11 shows bacterial cells dividing in

order to reproduce. This is an example of asexual
reproduction. Describe one difference hetween
sexual and asexual reproduction.

Sexual reproduction involves two parents. Asexual
reproduction involves one parent.

OR

Greater variation in offspring results from sexual
reproduction, Offspring from asexual reproduction
are all the same.

OR

Fertilisation is involved in sexual reproduction. There
is no fertilisation involved in asexual reproduction.

(p. 101)

FOLENS 37
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Complete the table below for the instruments shown in Figure 29.26.
In each case, state what physical quantity the instrument measures.

Alsa state the unit used for that measurement.

Stopwatch

S [~ Metre stick
Thermometer
[, T ————— =1
Instrument | Quantity measured | Unit
Metre stick Length Metre (m)
Stopwatch Time Second (s)

Graduated cylinder Volume

tentimetre cubed (en)

Thermometer Temperature

Degrees Celsius (°C)

Table 29.5

SCIENCE

=3

p. 288

8

FOLENS {7



| —.

¢ | SEC examination question

Figure 32,21 shows some of the processes invelved in the earbon cycle,

Carbon dicxide {EL;:,
_in the atmosphere

Fuel Green plants Animals

Figure 39.21

Each of the blue arrows W, ¥, ¥ and Z represents one of the following three processes:

| Respiration  Photosynthesis Combustion

I Table 39,1, write the name of sach process, {Mote that aone pracess appears twice,)

X Respiration
i FPhetosynthesis
z Respiration

il

FOLENS ¢
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The planet Jupiter is the largest planet in our solar system. It is described as a gas giant. Jupiter has four
large moons and many smaller ones. These large moons were discovered in 1610 by ltalian scientist
Galileo Galilei. Data about the size and density of some other objects in our solar system are given in
Table 37.2.

Diameter (km) Density (g/cm?3) Material Density (g/cm?)

Mercury 4,880 5.43 Water 1.0
Earth 12,700 5.51 Granite 2.8
Earth’s moon 3,470 3.34 Basalt 3.0
Mars 6,780 3.93 Iron 8.0
Jupiter 140,000 1.33 Table 37.3

The sun 139,000,000 1.41

Table 37.2

The densities of four materials commonly found in planets and moons are given in Table 37.3.
(a) A solid of mass 12 g has a volume of 1.5 cm?. Calculate the density of the material. Hence, identify the
material as either water, granite, basalt or iron.

. _ mass _ 129 _ "
Density = volame - = TS e = 8 glem

From Table 27.3, since the density of iron is 8 glem?®, the material is iron.

(b) Granite and basalt are found in the Earth’s crust. Use the data given in the tables to state whether or
not it is likely that all of the Earth is made of these rocks. Justify yvour answer.

It is not likely that all of the Earth is made up of granite and basalt. The reason for this is
because the density of the Earth is S.51 glewy’, but the density of granite is 2.2 glem and the
density of basalt is 3 glem®. Since the Earth has a much greater density than either of these
rocks, it must be mainly made up of substances that have a greater density thaw either granite
or basalt.

(c) Use the data given for Jupiter and Earth to explain why Jupiter is described as a gas giant.

Jupiter is described as a gas giant because it has a low density of 1.33 glew® compared to the
density of the Earth, which is $.51 glew®. Since gases usually have lower densities than solids,
Jupiter is likely to be made up of gas. Jupiter is described as a ‘giant’ because it has a very large
diameter compared to the planet Earth.

(d) Callisto is a moon and Mercury, of a similar size, is a planet. What is the difference between a moon
and a planet?

A moon is a natural satellite of a planet. A planet is a celestial body that is in orbit around a star.

(e) Scientists estimate that our solar system began to form about 4.6 billion years ago. Scientists also
estimate that our universe formed 13.8 billion years ago. Describe two things that scientists believe
happened during the early formation of the universe — before the formation of solar systems.

ting bubble smaller than the size of a pinhead. This was extremely hot and dense and suddenly
exploded. This explosion is called the Big Bang. Over a period of time, protons, neutrons and
electrons were made. Eventually, these combined to form atoms. After a billion years, these giant
clouds of atoms were pulled together by gravity to make the first stars.

SCIENCE

During the early formation of the universe, all the wmass and energy of the universe existed in a p 3 8 8
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{a) Figure 38,17 shows the Earth orbating the sun. Complete the diagram to show the shape, location
and motion of the moon in the Earth-sun-moon systam.

See Figure ZE.I7.

Earth

S

En“ Hink: The moon necds bo be shown as:

TIP! = liownd
el

B Closor lo Lhe | oarlb Lhan Lo Uhe sun
B Chrbsilingg Lhe: | arlh

{b) At the time of the first moon landing, the moon was in a waxing crescent phase as seen from Earth.
The images balow show different phases of the moon in sequence, fram left to right. Place a tick [+
in the box beneath the image which shows the moon in a waxing crescent phase.

(€] Shade in the image of the moon to illustrate the
next phase of the maan in the sequence abowve.

See Figure 38.1%.

(d)On 2 lanuary 2019, the Chinese Chang'e 4 lander
touched down on the far side, or ‘dark side’, of the
raon. Explain why this side of the maoan is newver
wisible from Earth.

The mwoon spins on s axis ot the same rale

s c U E N c E vlf.l'n thé fanié ﬁmﬁ) as i takes te orbit the Earth.




Question 13 (45 marks)

A student carried out a series of experiments to investigate the Metal Metal
properties of sucrose (table sugar). cube Sucrose cube . — ' '
: : : : : (zn) / \ (Al) The melting point is the temperature at which a solid
In the first experiment, the student investigated the melting > .
. \ v changes to a liquid.
point of sucrose. Hot

Two metal cubes of equal volume were placed on a hotplate as plate Essential Science P. 153.

shown in the diagram. One was made of zinc (Zn) and the other
was made of aluminium (Al). One gram of sucrose was placed
on top of each cube and the hotplate was turned on.

Answered badly. Must mention the word
TEMPERATURE. “Heat” not acceptable.

(a) Whatis meant by the melting point of a substance? Many students did not mention BOTH
states (solid AND liquid)

A physical change is a change that
(b) Is melting an example of a physical change or a chemical change? Explain your answer. does not result in the formation of any
new substance.

Essential Science p. 194

Answered badly. Many students did not
refer to no new substance being

(2022 Q13) formed.



(f)  The dials on the hotplate were made of plastic, a non-metal. State two properties of non-metals.

Badly answered 2022 Q13 (f)

Some properties of non-metals can be summarised as follows:
» Non-metals are not good conductors of heat.

» Non-metals are not good conductors of electricity.

» Non-metals that are solids tend to be brittle in their solid form. That is, they cannot be hammered into
different shapes but shatter instead. For example, crystals of sulfur shatter when struck.

You may recall from Chapter 26 that non-metals tend to gain electrons. For example, when sodium metal
reacts with chlorine gas, each chlorine atom gains an electron.

gains an electron A non-metal is an element that
Cl + electron > CI tends to form negative ions.

Essential Science p. 261

SCIENCE FOLENS
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ALERT!




Question 3 (15 marks)

An atom of element X is shown in the diagram.

Nucleus
(a) Name one subatomic particle found in the nucleus of an atom.
(b) Answer the following question by putting a tick (v') in the
correct box.
Electron

The charge on the electron is:

Positive Negative Neutral

(c) Place an X on the Periodic Table shown below to indicate the position of element X.

You may use the Periodic Table on page 79 of the Formulae and Tables booklet to help you
answer this question.

SCIENCE

2022 Q3

FOLENS {7



Question 15 (60 marks)
Energy exists in many forms. The energy stored by an object due to its position or shape is called
potential energy. The energy of an object due to its motion is called kinetic energy.

Potential energy is converted to kinetic energy when a person jumps on a trampoline.
The diagrams show the position of a person at certain times while jumping.

Maximum height {O

2 o) :
‘
Position 1 Position 2 Position 3 Position 4

(a) Answer the following questions by putting a tick (v') in the correct box.

(i) Identify a position where the person has least kinetic energy.

Position 1 EI Position 2 |:| Position 3 |:| Position 4 D

(ii) Identify a position where the trampoline has its greatest potential energy.
Position 1 |:| Position 2 |:| Position 3 |:| Position 4 |:|

(b) Name a force responsible for the motion of the person in position 4.

(c) Heatenergy is also produced when a person uses a trampoline.
Describe one possible source of this heat energy.

2022 Q15.

SCIENCE FOLENS




(g) On Earth, a mass of 128 g has a weight of approximately 1.25 N.
Explain the underlined terms.

2022 Q 15

(c) (i) EU agriculture has reduced its greenhouse gas emissions by 20% since 1990. Name a
greenhouse gas which drives climate change and is produced by agricultural practices.

2022 Q14



In part (ii) students had to supply
two pieces of information to get
the 3 marks
Proton: positive or +1 or +

AND
Neutron: neutral or O or no
charge

Question 10 (15 marks)

In 1932, the Irish physicist Ernest Walton and the English physicist John
Cockroft produced the first artificial splitting of a nucleus by bombarding
atoms of lithium with high speed protons.

Walton and Cockroft showed that mass is converted into energy when a
nucleus is split. This was the first experimental proof of Albert Einstein's

famous equation, E = mc?,

The photograph shows Walton carrying out this experiment.
For their work, Walton and Cockroft won the Nobel Prize in physics in 1951.

(a) Protons are one type of particle found in the nucleus of an atom.

(i) Name the other type of particle found in the nucleus of an atom.

(ii) Compare the charge of the proton with the charge of the other particle you have named.

(2023 Q10)




(b)

the nucleus and the electrons.

Lithium atom

In the space below, draw a labelled diagram of an atom of lithium showing the positions of

(2023 Q10)

This question was poorly answered.
See summary of atomic structures of first 20
elements on p. 246 Essential Science

HYDROGEN
. HELIUM
aly B 1 Write the 2 Label the orbits 3 Using a dot to represent .
number of protons n=1,n=2n=3 etc an electron, show the number 3
and neutrons next of electrons in each orbit. nk: 28
. to the nucleus. -
H
Eizctron configuration = 1
lectron configuration ;HE
Electron configuration = 2
LITHIUM BERYLLIUM BORON CARBON NITROGEN OXYGEN FLUORINE NEON
a F F
a5 ok @ s ® a5 ® )} 2 ® )} 20 ® )} @ ) k@ )t
+ . . . . . e e
Ty E] 1 12 1 16 13 20
5L .Be ;B sC SN 0 oF oNe
Electron configuration = 2, 1 | Blectren configuration = 2.2 | Electron configuriation=2,3 | Blectron configuration = 2. 4 | Electron configuration = 2,5 | Blectron configuration =2.§ | Electron configuration =2, 7 | Electron configuration = 2, 8
SODIUM MAGNESIUM ALUMINIUM SILICON PHOSPHORUS SULFUR CHLORINE ARGON
. : : . : N M .
L) Wl W@ )t ‘_'n=1:{2 I L )1 ‘ﬁ:lm I tol @ ) w8 )t
nf52 . Ly niRA S, e ; L P ndFi A, ndFI L,
-+ - - -+ - + ‘ » + . -
23 24, 27 B Eil 32 El) 40
1Na Mg 1Al 1St 1P 165 e 1A
Elactron config = 2,51 |Blectron =2,8,2 |Baciron confiy aation = 2. 8, 3 | Electron configuration = 2, 8, 4 | lectron configuration = 2, 8, 5 |Slectron configuration = , 8, 6 | Blactran configuration = 2. 8, 7 | Electron configuration = 2, 8, 8
POTASSIUM CALCIUM

s
252 1 g
n=d N p n=f .
39, 40
13K Ecca

Electran configuration = 2,8,8,1

Electron configuration = 2,8.8,2

4 Write the nuclear formula
under the diagram.

5 Write the electron
configuration under the diagram.



(iili) Name the green chemical found in plants which allows process B to happen.

(2023 Q10)

(a) Whatis the unit of force?

(b) Name an instrument suitable for measuring a distance of 1 mm.

(2023 Q. 14)



(b) An exothermic reaction is one that gives out heat.
What is the name for the type of reaction that takes in heat?

(2023 Q3)

“endo” was not acceptable. Students must write out the full name “endothermic”.



(a) (i) Whatisa solar system?

(ii)) Our solar system is part of the Milky Way galaxy. What is a galaxy?

(b) (i) MName a planet in our solar system which has no moon.




()

Bread is a good source of carbohydrate.

Carbohydrate is a nutrient that is an essential part of our diet.

(i) Name another essential nutrient in our diet.

(ii) Name a good source of this nutrient.

(iii) Why is this nutrient an essential part of our diet?

(2023 Q14)




(d) Another student decided to use an indicator, instead of using a pH meter, to investigate the
reaction between an acid and a base.

(i) Name an indicator that could be used in this experiment.

{(ii) What colour is this indicator when added to a base?

0 marks awarded for wrong (2023 Q8)

spelling, e.g. methyl orange NOT
methylene orange.




ALERT!

“Evidence of high levels
of knowledge — and
lower levels of
understanding,
application and analysis
- was seen in
candidates’ answers to
questions related to
each of the four
contextual strands of the
specification”

- Chief Examiner’s
Report p. 6.

SCIENCE

e

Natural gas contains methane (CH,). Methane is a fuel. Methane burns in oxygen to produce carbon
dioxide and water. The diagram below (Figure 21.12) represents the reaction.

Reactants Products
A A

- \ ( \
S 00 o
" V.V

& 00 i}

CH 20 —_— co, 2H,0

(a) Count the number of each type of atom in the products to complete the table below.

Number of atoms Number of atoms

Element Type of atom

in reactants in products
Carbon 1 |
Hydrogen L 4 4
Oxygen u 4 4
Table 21.3

(b) Mass is conserved during this reaction. What evidence is there for this?

There are egual numbers of each type of atom on both sides of the equation.

EXAM You must use the phrase ‘equal
TIP! numbers of each type of atom’
-~ to get full marks in your exam.

(c) The burning of methane is an example of a chemical change. Describe one difference between
a physical change and a chemical change.

# physical change is a change that does not result in the formation of any new substance. A
chemical change is a change that results in the formation of one or more new substances.

2019 Q4

- See Essential Science p. 200.

This weakness among
students can be addressed
by getting them to
undertake lots of
examination-style
questions in the end of
chapter questions, the
Assessment Skills Book
(Workbook), the
Laboratory Notebook,
videos and the many
online Worksheets on
each chapter.

A physical change is a change that
does not result in the formation of any
new substance.

A chemical change is a change that
results in the formation of one or
more new substances.

FOLENS



2. Questions that ask students to draw labelled diagrams or insert labels
on a diagram or blanks in a sentence.

e

A student carried out an experiment to investigate the reaction between an acid and a base.
A thermometer was used to monitor changes in temperature during the reaction.
(a) The student noted a rise in temperature as the acid-base reaction took place. Is this an example of

an endothermic or an exothermic reaction?
Exothermic

(b) Figure 24.15 shows an energy profile diagram for the reaction bhetween an acid and a base.
On the diagram, show the activation energy for this reaction.

EXAM When drawing in the line for
TIPI the activation energy. to get
- ~ full marks you must show the

tip of the arrow touching the
top of the curve.

Reactants

Energy

Reaction progress

SCIENC.



¢ | SEC examination question

Some chemical reactions proceed guickly while
some proceed at a slower rate, During your studies @_ Cru e cyfireder
Smpoeck

you investigated the effect of a number of variables
an the rate of production of a common gas.
{a) Mame a common gas that could be produced

in the laboratory.

Hydragen

b} Dravw & labelled diagram of how this gas could
be produced. Include labels for any equipment
and chemicals used.

The labelled diagrom is shown in Figure 22,22,
{c) Explain how you tested this gas to confirm

its identity. Include the result of the test.

A Nghted taper is brought mear the mowth of a test tube of hydregen gas.

The hydrogen burss with a pep, as bydrogen forms on explosive mixture with air.
A student camried out an experiment to inestigate the effect of temperature on the rate of production of

& certain gas. The first reaction happened at 20 °C and the second one at 30 °C.

In bath cases the gas produced was passad through water as it was collected. This was to ensure that
the gas was always at room temperature [a constant) when its volume was measured,
The student recarded the following results:

i?

Hemom Hydeochionc sod

Figguire 22,23

Tirme [s)

[v] o] Q

30 7 10

a0 13 16

a0 17 12

120 19 0

150 20 0
Table 22.5

{d} In the space balow, draw graphs far

both sets of resufts. = [
The graph is shown in Figwre 22,23, [ [ | =1 :.:

(o} State two conclusions the student | TLLELT] :)/;//

could have drawn from the results,

I The reaction takes place more guickly
ot 30 °C than at 20 °C. Ke see this

walurree of g [ee’]
B
TRy

froms the fact that af the beginning g e i
of the experiment, the graph for the B i
reaction ot 30 °C is steeper thon ! / p 216
- : = the graph for the reaction ot 20 °C. . { "
: VD I ' {70 We conclude that the higher the :

1' 1 i i temparature, the faster the rate, e i j S— E—

. The same fimal wolume of gas wos
given off in both cases, Flgure 22.23
: N ]



Question 10

(15 marks)

The diagram shows the human heart and some of the blood vessels of the circulatory system.

The arrows indicate the direction in which the blood flows as it travels around the body.

(a)

(b)

Location A

Vessel C
Vessel D

Right ventricle Left ventricle

Location B

The table below lists statements about the diagram.

Indicate if each statement is true or false by putting a tick (v} in the correct column.

Statement True

False

The blood in vessel € is deoxygenated.

The organs found at location A are part of the respiratory system.

Carbon dioxide leaves the blood at location B.

Vessel D is a vein.

Vessel C has thicker walls than vessel D.
Explain why.

2022 Q10



Question 2 (15 marks)

The diagrams below show the reproductive systems for the human female and the human male.

==

(a) Use the letter A to label the part of the reproductive systems where the female sex cell (egg)
is produced.

(b) Use the letter B to label the part of the reproductive systems where the male sex cell
(sperm) is produced.

(¢) Use the letter C to label the part of the reproductive systems where fertilisation usually
occurs.

(d) Use the letter D to label the part of the reproductive systems where the foetus develops

during pregnancy. (2023 QZ)



Question 3 (15 marks)

(a) The diagram below is an energy profile diagram for an exothermic reaction.
Use the words in the list below to label this diagram by filling in the boxes.

Products Reactants Energy Activation energy
A

A

L Students
commonly lost
marks for
“Energy” on'Y
axis

W

Reaction progress

(2023 Q3)



Question 12 (30 marks)

The diagram illustrates the organisation of genetic information within human cells.
Some of the labels are missing.

(a) Use each of the words listed below to complete the labels on the diagram above.

Chromosome Nucleus Gene

(b) Name an instrument which could be used in the laboratory to view human cells.

A normal human brain cell contains 46 chromosomes.
Answer questions (c) and (d) by putting a tick (v') in the correct box.

(c) How many chromosomes are present in a human sperm cell?

23
46

69

Hinnn

92

(d) The sperm cell fertilises an egg cell. How many chromosomes should be present in the
resulting zygote?

23
46
69

92

Hinnn

2022 Q12



(d)

(i)

Draw a labelled diagram to show a model of a solar eclipse.

(i)

Draw a labelled diagram to show a model of a lunar eclipse.

(2023 Q13)




Question 15

The picture below shows a laboratory model of the human breathing system.

The bell jar represents the rib cage and the rubber sheet represents the diaphragm.

L

Bell jar
(rib cage)

Rubber sheet
(diaphragm)

(a} (i) Mame the part of the breathing system represented by the tube labelled X.

(45 marks)

(ii) Name the part of the breathing system represented by the balloons labelled Y.

(b) Describe what happens to the balloons (Y) when the rubber sheet (diaphragm) is pulled

down.

2023 Q15



(f} Draw arrows on the diagram to show the direction of blood flow.

(2023 Q. 15)



3. Questions that ask students to complete a table or complete a

sentence (cloze tests)

c

Match each of the following subatomic particles to their descriptions in the table below.

Electron Neutron Proton

EXAM To remember the charges on
TIP! subatomic particles, think of
. positive proton and neutral neutron.

SCIENCE

Description Particle

Positively charged Proton
Negatively charged Electron
No charge Neutron
Table 25.3

p. 239

FOLENS
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(iii) Complete the table below by matching the part of the digestive system from the
diagram with its function.

Function Part of digestive system

Absorbs water from fully-digested matter

Secretes hydrochloric acid to kill bacteria in food

Absorbs fully-digested food into the bloodstream

2022 Q14(h) (iii)



e

Natural gas contains methane (CH,). Methane is a fuel. Methane burns in oxygen to produce carbon
dioxide and water. The diagram below (Figure 21.12) represents the reaction.

Reactants Products

A A
Al r A

achievement was shown in o/ qu
answers to question 4(b) which cH, 0, — co, 24,0
required candidates to cite

eVIdence for the Conservatlon (a) Count the number of each type of atom in the products to complete the table below.
Of maSS durlng a Chemlcal Number of atoms Number of atoms

in reactants in products

“ / Q\ OO Vi "_’\I
A much lower level of ol Jo — I Y
T 00 -

Element Type of atom

reaction” L 1 |
Chief Examiner’s Report p. 6
Hydrogen - 4 4
Oxygen u 4 4
Table 21.3

(b) Mass is conserved during this reaction. What evidence is there for this?

There are equal numbers of each type of atom on both sides of the eguation.

EXAM You must use the phrase ‘equal
TIP! numbers of each type of atom’
- to get full marks in your exam.

(c) The burning of methane is an example of a chemical change. Describe one difference between 2 1 6
a physical change and a chemical change. p .

A physical change is a change that does not result in the formation of any new substance, A
chemical change is a change that results in the formation of one or more new substances.

SCIENCE















Which Molymod set to buy?

Lennox Lab
Supplies are the

€
Irish agents for et, 2 ::.. g:’

Molymod

Organic (Student) Set
Article Ref: MM S-008 - 50 atoms
=supplied in a 4- compartment box

r confents 1

20 hypdiregen (11, 12 carbon (W}, &
oceopgen (I, € trogen {lll, NG, Z sulphuwer
MW, 1 phosphorus (W, 4 halogen ([,
1 metal ([} Links: 23 mediom {gray), 12
long flexible {grey), 26 short (whit=], 1
short link remaover tool



(b) The names of some of the other parts of cells are listed below.
Cytoplasm Cell membrane Cell wall

Use the words in the list to complete the table to name each cell part described.

Description of cell part Name

Controls the movement of substances in and out of cells

Found in plant cells only

All of the material inside a cell, except for the nucleus

(2023 Q. 3)



(a)

Complete the table below, using the Periodic Table of the elements to predict the ratio of
atoms and the chemical formula for each of the compounds listed.

You should refer to page 79 of the Formulae and Tables booklet when answering this

question.

The first row is completed for you.

Compound First element Second element Ratio Formula
Magnesium chloride Magnesium (Mg) Chlorine (Cl) 1:2 MgCl,
Potassium chloride Potassium (K) Chlorine (Cl)
Hydrogen sulfide Hydrogen (H) Sulfur (S)
Aluminium oxide Aluminium (Al) Oxygen (O)

(2023 Q.9)




(b) Aluminium is a metal but sulfur is a non-metal.
Qutline two differences between metals and non-metals.

A metal is an element that
tends to form positive ions.

(p. 260 Essential Science)

Malleable — metals can
be beaten into shapes
“Metals can be shaped” (2023 Q 9)
is not accepted — O

marks




Evaporation is the
changing of a liquid to a gas
at the surface of the liquid.

The boiling point of a liquid is the temperature at which a
liguid changes to a gas throughout the liquid.

(Essential Science p. 154 —
155)

The passage below is about the three states of matter.
The following five words are missing from the passage:

chemical conservation evaporation melting physical

Write the missing words in the spaces provided.

4 ™
There are three states of matter: solid, liquid and gas. When a solid is heated it turns into a
liquid — this change of state is called . When a liquid is heated it turns
into a gas — this change of state is called
Liquid water freezes to become solid ice; this is an example of a
change. However, when electricity is passed through liquid water it is converted into its
elements, hydrogen and oxygen; this is an example of a change.

When liquid water freezes, the mass of the ice formed is the same as the mass of the liquid
water. This is an example of of mass.

N J/

(2023 Q 4)



4. Questions that ask students to interpret a diagram or identify parts in a
diagram.

e’

The chamber of the heart marked X in Figure 5.20 pumps blood
around the body and generates a pulse.

(a) Name chamber X.

The left ventricle

(b) Explain why some of the tubes connected to the heart
are coloured red and some of them are coloured blue.

Red is showing oxygenated blood.

Blue is showing deoxygenated blood.

SCIENCE




| SEC examination question

Figure 17.15 shows the arrangement of particles in the elements aluminium and chlorine at room
temperature.

Aluminium Chlorine

% o
oo

++4

+ 4 %o

o0

Figure 17.15

(a) What evidence is there in the diagrams to support the classification of these substances as elements?

The two substances are elements since the particles (atoms) in aluminium are all the same. Also,
all the particles (atoms) in chlorine are the same as each other.

(b) Which of these elements is a solid at room temperature? Justify your answer.

Aluminium is a solid at room temperature. Aluminium must be a solid as the particles (atoms)
are packed closely together.




¢ | SEC examination question

All biological organisms are made up of cells.

(a) Name the instrument shown in Figure 3.15, which is used to examine cells. \
Microscope

(b) Name the labelled part of the instrument, which makes )
the cells look bigger. //
Objective lens

(c) The picture below shows cells from an onion, which are typical plant cells.
In the box, write the name of any one part of the cell you have named.

Draw an arrow from the box to the part of the cell you Figure 3.15
have named.

Nucleus

(d) State the function of the part of the cell you have chosen.
Nucleus: To control the activities of the cell.

Figure 3.1; | o | p 25




ANORKED EXAMPLE 26.8

(d) Element X forms a compound with hydrogen. Element X is shown in grey. Hydrogen is
shown in green. Circle the diagram below which represents the compound formed.

Justify your answer.

each H atom in CH,.

Using the Periodic Table, predict the number of chlorine atoms fied
that will combine with an atom of carbon. Hence, write the formula §C|§
of the compound formed when carbon reacts with chlorine.

x

Answer xx ° %%
» One carbon atom combines with four hydrogen atoms. §C| =0 C D= "C|§
He L] i

» One hydrogen atom combines with one chlorine atom. |

» Therefore, one carbon atom will combine with four *®
chlorine atoms to form CCI, (Figure 26.24). Note that §C|§
in the CCl, molecule, each chlorine atom simply replaces un

Figure 26.24 One carbon
atom combines with four
chlorine atoms to form the CCl,
molecule.

(p. 253 Essential Science)

2022 Q3

Must mention that element X (carbon)
has 4 electrons in its outer orbit

OR carbon needs 4 electrons

OR carbon has combining power of 4



A molecule of methane consists of one carbon atom joined
to four hydrogen atoms (Figure 26.16).

Why is CH, the formula of methane?

» Figure 26.6 shows us that there are four electrons in the outer
orbit of a carbon atom.

» As already stated, chemists have found that most atoms try to
have eight electrons in the outer orbit.

» For carbon to get these eight electrons, the four electrons in
the outer orbit of a carbon atom are shared with four atoms of
hydrogen, as shown in Figure 26.17.

» The carbon atom and the four hydrogen atoms are joined,
or bonded, together.

» The force of attraction that holds a molecule of methane
together is called a chemical bond. Thus, in methane, there
are four chemical bonds.

» Since this type of chemical bond involves sharing electrons,
we call it a covalent bond. The word covalent means ‘sharing’.

A covalent bond is the force of attraction between atoms
in @ molecule when pairs of electrons are shared.

» In short, we say that a molecule of methane is held together
by four covalent bonds. Each covalent bond is shown in
Figure 26.17 by a straight line.

All the examples of compounds that we will meet in the remainder
of this chapter contain covalent molecules. Therefore, these
compounds are called covalent compounds.

Figure 26.16 A molecule of
methane consists of one carbon

atom joined to four hydrogen
atoms. Therefore, the formula of
methane is CH,.

H

B9

Covalent bond
"
[ ]
Hx— ° C ° —xH

3

H

Figure 26.17 In the methane
molecule, a carbon atom is
joined by covalent bonds to four
hydrogen atoms.

Explanation why CH, is the
formula of methane is given
in Essential Science p. 251



(h) Food is broken down in the digestive system. The diagram below shows the anatomy of the
human digestive system and some of its associated organs.

Liver
Stomach

Large intestine Small intestine

Rectum

(i) Onthe diagram, draw a circle around a part of the digestive system which is also a part
of the respiratory system.

(ii) Identify structure X.

2022 Q 14 (h)



The diagram below shows how carbon moves into and out of the air and soil.
This is part of the carbon cycle.

mc—h&%

(a) During process A, plants and animals release carbon dioxide (CO;) into the air.
Name process A.

(b) During process B, plants take in carbon dioxide from the air to make food.

(i) Name process B.

(2023 Q14)



5. Questions that ask students to draw graphs and interpret data
presented in graphs.

“While students, in many
instances, perform well
on questions that require
them to recall
information, they
frequently perform less
well on questions that
require them to use
higher-order skills,
including understanding,
application, analysis,
evaluation and
synthesis.”

Chief Examiner’s Report
p. 8

SCIENCE

e

Figure 31.26 represents the journey of a cyclist.

) 300
(a) Name an instrument that could be used to
measure the time taken for the journey. 250
Timer B
(b) Calculate the average speed of the cyclist E 200
as he travelled from point A to point B. ¢ 150
c
From the graph, the cyclist travelled 100 m E
in 40 seconds. 8 100 Bt
distance 100 m )
Speed = " 4ime = 405 = 25ms” 50
(c) Describe the cyclist's motion between points B A E
and C of his journey. 0 T T T T T T 1
0 20 40 60 80 100 120 140

Since the distance is not changing, the cyclist
must be stopped. This may also be seen from
the fact that the slope of the graph from B
to € is 2ero. 2ero slope means zero speed.

Time (s)

(d) The cyclist's speed as he travelled from point A to point B was less than his speed as he travelled
from point C to point D. What evidence is there in the graph to support this?

The slope of a distance time graph tells us the speed. Since the slope of the graph from A to B is
less steep than the slope of the graph from € to D, the cyclist was moving more slowly between
A and B.

(e) Describe what the cyclist did at point D.

At point D the cyclist begins to return to the start point. (The distance to the start point is
becoming less between D and E. At E, the cyclist has returned to the start point.)

p. 312

FOLENS



2019 Q 7. Interpretation of graphs

Mame an instrument that could be used to measure the time taken for the journey.

The graph below represents the journey of a cyclist. (a)
250
D
200 . . .
= (b) Calculate the average speed of the cyclist as he travelled from point A to point B.
9 = Calculation
&
£ 100 g —C
2
50
Describe the cyclist's motion between points B and € of his journey.
0A E
0 20 40 60 80 100 120 140
Time (s)
The cyclist's speed as he travelled from point A to point B was less than his speed as he
travelled from point C to point D. What evidence is there in the graph to support this?

Describe what the cyclist did at point D.

54



2019 Q 10.

(¢)

Interpretation of graphs

The image below shows a planet passing in front of a star. This partial eclipse is called a

transit. The brightness of the light detected from the star decreases as the planet transits

the star and blocks its light.

Planet

W
1]
o
£

=

L]
[
-]

The graphs below show how the brightness of a star changed over time as two planets, A

and B, transited the same star.

Planet A

Brightness

—

Brightness

Planet B

Time

Which planet, A or B, took the shortest time to transit the star?

Time

Which planet, A or B, is the largest? Give a reason for your answer.
ulasicll -0 Balll LA N

Time inserted incorrectly here
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2019 Q 12 Bar chart unacceptable here

The student made different concentrations of a solution of red food dye by varying the number of
drops of dye added to 20 cm?® of water. The resistance of the LDR was then determined using

O 12|34 |5 ]6]7 8 (a) | Points plotted 9x1
1015 (20 (25|30 (35|40 |45 |50
(a) Inthe space below, draw a graph of the results obtained. 12
6- Correct line drawn (for points plotted) 3
g -
1]
=
2
]
wn
& 2
Needed to link X and Y
axis
D I I 1 1
0 2 4 6 8

Number of drops

State one conclusion which is supported by the results. (b) | Resistance increases with number of drops (or concentratic

56




2019Q 16

(d} The dark circles visible on the Moon's surface are craters.
Craters occur when objects with high speed strike the surface of
the Moon. Examples of such objects are asteroids and comets.

What iz an asteroid?

(e} Many investigations were carried out during missions to the Moon. One investigation
measured the temperature of the lunar surface at various depths. The graph shows the
temperatures measured at different depths over a period of time.

500

400
3
¥ 300 =30 cm below
..E surface
E{ 200 =15 cm below
E surface
l_

100 —Surface

a
o 20 40 60 B0
Time (Earth days)

Describe how the temperature on the surface of the Moon (red line) changed with time.
Suggest an explanation for this pattern.

Describe the relationship between the depth below the surface of the Moon and the change
in temperature. Suggest an explanation for this relationship.

(d) | Rock orbiting the Sun / rock in space 3
(e)i | Describe: temperature increased and decreased
Explain: increased in sunlight / decreased when not in sunlight 6
(e)ii | Describe: the greater depth, the smaller the change in temperature
6
Explain: objects at depth not exposed to temperature extremes
{g) Duringthe Apaollo 15 mission to the Moon in 1971, astronaut

David Scott conducted the famous hammer and feather
experiment.

The hammer and feather were dropped at the same time
from the same height and hit the surface of the Moon at the
same time.

A hammer falls much faster on Earth than it does on the
MWoon. Explain why.

57



(e)

(h)

2022 Q 11

Name an instrument the students could have used to measure the length of the shadow.

Group A also investigated how the
length of the shadow cast by the
pole changed during a sunny day
in June.

Using the axes on the right, sketch
the curve the students should
have obtained.

Daytime shadow length
(cm)

6 a.m.

12 noon

& p.m.
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Force (M) 0.5 1.0 1.5 2.0 2.5 2.0 3.5
Spring P 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Extension [cm)
Spring Q 1.0 2.0 3.0 4.0 5.0 6.0 7.0
{d) Inthe space below, draw a line graph of force against extension for each spring.

B_

7=

=1 Label one of the
T 5 lines. No bar
bt
5 a4 charts.
W
S
% 3
=5

2=

1=

0 I I | I | I |
0.5 1.0 15 20 25 30 35
Force [N)
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2022 Q5

Question 5 (15 marks)

A student used the circuit diagram on the right to -

investigate how the current flowing through E—

resistor R varies with the voltage (potential
difference) across it.

(a) Aisanammeter. [R:I (V) _l—i__

Does an ammeter measure current or
voltage?

®

(b} The student found that the current flowing through the resistor was proportional to the
voltage across it.
Which graph, X or ¥, shows that current is proportional to voltage?
Justify your answer.

Graph X GraphY

Current (I}
Current (1)

Voltage (V) " Voltage (V)

as Marks

(a) |curent Do not accept amps/ amperes/ A/l 3

b} |¥ 3

(b) Justify: straight line Do not accept ‘goes through ‘origin’ or ‘straight’ ,

(9 |2 2
0/ ohms 3
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2022 Q5

Question 5 (15 marks)

A student used the circuit diagram on the right to -

investigate how the current flowing through E—

resistor R varies with the voltage (potential
difference) across it.

(a) Aisanammeter. [R:I (V) _l—i__

Does an ammeter measure current or
voltage?

®

(b} The student found that the current flowing through the resistor was proportional to the
voltage across it.
Which graph, X or ¥, shows that current is proportional to voltage?
Justify your answer.

Graph X GraphY

Current (I}
Current (1)

Voltage (V) " Voltage (V)

as Marks

(a) |curent Do not accept amps/ amperes/ A/l 3

b} |¥ 3

(b) Justify: straight line Do not accept ‘goes through ‘origin’ or ‘straight’ ,

(9 |2 2
0/ ohms 3
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2022 Q 6 Hypotheses: Must not be a question. Should link two
variables (if..... then....).

The student carried out a second distance-time investigation when the track was sloped. E ——l-

— 1.5—

1.2—
E

(b) 'Write a suitable hypothesis for this second investigation. w 0.9
=
m

2 06—
[

0.3 —

0 | | [ | | | |

Time (s)

(d) On the graph above, sketch the expected result for your hypothesis.
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2022 Q.7

The graph below shows how the speed of a car changed with time during a journey.

(c)

(d)

35 -
30 - C .
Did not accept

— 2'5 7] ° . [
T stopping/stops/declining
T 5 A :
4 B Did not accept

12 parked or idle.

0 T T T T T T T T b T T E.

0 20 40 60 80 100 120 140 160 120 200 220 240

Describe the motion of the car between positions C and D.

Describe the motion of the car between positions D and E.

A
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2023 Q12 Marks lost if widths of bars in bar chart were not
Drop-height (m) Bounce-height (m) consistent. A
0.5 0.2
1.0 0.4 (d) Which is easier to measure accurately, 0.2 m or 1.6 m? Explain your answer.
15 06
20 0.8 A
= = 1.6 m as less percentage error
4.0 16
s & [e) Outline one safety precaution which the students should take when carrying out this
(a) Inthe space below, present this information using a suitable graph or chart. investigation.
(Your graph or chart should allow the viewer to read the results of the investigation and to
see any pattern.)
| () Safety glasses (goggles)/ care when working at a height or explained/ fall |
2.0— hazards/ helmet) care when dropping ball iLe. don’t hit anyone)
1.8—
A
g Lab Coat/ Glasses/ tie back hair/ gloves 2 0
= 12—
= . . .
¥ 30— (f) State the main energy conversion that takes place as the ball falls through the air.
§ o2 PE instead of Potential energy =2 0
D] Moving energy for Kinetic > 0
0.4
0.2
0 | | | | |
10 20 30 40 50
Drop-height (m)
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¢/ SEC examination question

A group of students investigates how solubility in water changes with temperature for solid compounds

1, 2 and 3. Figure 18.12 shows the results obtained.

(a) Hot water was needed during
the investigation. Name
an instrument used to heat
water in the laboratory.

Hotplate (or Bunsen burner).

g

o
(4]
i

\

\

(h) Describe one safety precaution
which should be taken when
heating water in the laboratory.

You should always wear safety
glasses in case any splashes
of water enter your eyes.

N8
AR
X

\
\

Solubility (9/100 ml)

[
=] m

\‘T‘

o

(Other safety precautions are o 1 22 30 4 s 6 70 8 %0 100
to wear a white coat to protect Temperature (°C)

your clothes and tf’ wear thick Figure 18.12

gloves when handling beakers

of hot water.)

(c) The general trend for solids is that solubility increases with temperature. Which compound shows the
greatest increase in solubility from 0 °C to 100 °C?

Compound 3 because at 100 °C, 45 g will dissolve in 100 g of water. The other two compounds have
lower solubility values.

(d) On the graph, circle the point where compound 2 has the same solubility as compound 3.

This point is circled as shown in Figure 13.12.

(e) State one advantage of presenting scientific data using a graph.
A graph makes it easier to show and interpret trends or relationships between the variables. p. 175




Chief Examiners Report 2019

Students’ ability to engage with graphs is important and

deserves emphasis. Such skills include:

- choosing what sort of graph

- drawing including the choice of axes and scales

- using graphs —to extract information

- notice trends and patterns, and draw conclusions.

- It is important that students have experience of engaging with
graphs that compare two or more sets of bivariate data.

- Itis also important that students have experience of using
graphs that present information from an unfamiliar context.

SCIENCE FOLENS &5



Dedicated Chapter on Graphs

A

- —

To show students how to draw graphs correctly to
communicate data

To assist students to interpret the relationship between
the shape of a graph and the data

To help students use a graph as a source of data

SCIENCE

Drawing and interpreting
graphs in science

Keywords
in this chapter:
Scaling
Proportional
The origin
Graph
Table
Axis

These points almaost form

a straight line. Using a
transparent ruler, a line of
best fit is drawn that is as
close as possible to all the
points. Since the line goes
through two points and has
two points slightly to the
right and also two points
slightly to the left, we can
say that the line has a good
distribution of points.

Bounce hesght [om)

B B B R B3 R B

e e e o
W o kb N SEE D R WER NS

(=T SRR TC R -t - R -]

A graph of bounce height

against time for a squash ball

]

20

30 40 50
Temperature [*C)

If a point seems to be
inconsistent with the others
in the graph, it is called an
outlier. Check that you have
plotted the point correctly.
If it is still incorrect, the
measurement needs to be
taken again. Data that is
inconsistent with the ather
data is called anomalous
data.




Revision of graph technique throughout the book

31.4 Using distance-time
graphs to calculate speed

Consider the journey of a walker when she
leaves her house (Figure 31.8). We will measure
the distance from her house each second for 5
seconds. The results are filled into Table 31.2.

Time (s) 0 1 2 3 4 5
Distance (m) Y 2 4 6 g8 | 10

Table 31.2 Distance travelled over a certain time by

Start
P = | here

i
=

(c) Use your graph to work out
how long it took the walker

a walker 0

We can represent this information more simply
by using a distance—time graph. Time is placed
on the x-axis (horizontal axis) and distance on
the y-axis (vertical axis). (Drawing graphs

is covered in Chapter 2.)

The key features of drawing any
graph are summarised in Figure 31.9.

(a) Draw a graph of distance versus time.

2 Draw a correct
scale on each axis.

1 Label each axis.

The four essentials for drawing a graph correcthy
(as described in Chapter 2)

j. to travel 5 m.

& m k Solution: The method is

8 m shown in Figure 31.11.
10 j Answer: From the graph,
j the time = 2.5 5.
] T T T T 1

1 2 3 4 5

Time (s)

Observing the change in distance of a

Distance (m)

walker over 5 seconds

105
g
B -
7 - 3 Plot each
G point accuratelhy.
5 —
44
3 4 Join the points with a
7] straight line (if they seem
24 to take that shape).
I:I -*'_‘ 1 ] T T T 1
0 1.2 3 4 5 6
Time (5]

10+
2 Drawa 9+
broken horizontal 8
line to meet the
line. 7
E 6-
E 5 HHEH—=
B 1
. 1 3 Draw a broken
a : vertical line to meet
1 Find5 34 } the x-anxis.
m on the 2 - 1
dist is. x
istance axis | < IS
0 S 3 R c‘orrespcuzn:ing
0 1 2 3 4 ¢  BEENSIENSE
Time (s)

Using a graph to find the time it took for a certain distance
to be travelled

FOLENS {37
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Plenty of practice drawing and interpreting
unfamiliar graphs throughout the book.
W31.7 W35.6

A stone was dropped from the top of a cliff and the distance it fell was measured at the intervals of time
given in Table W31.2.

r

s d) Alamp is placed a distance d from the LDR
Time (s) Of1] 2] 3] 4] 45 in the circuit described in Figure W35.4. The 5 000
plo=LCNl N O | 5 | 20 | 45 | 80 [ 100 switch is closed and the resistance of the LDR '
Table W31.2 100 is calculated. This process is repeated for a
number of different values of d. The results 4,000
(a) Draw a graph of distance against time in _ soE are given in Table W35.3. Draw a graph of c
Figure W31.4. A smooth curve through E resistance versus distance d in the graph §
the plotted points is required. % 60 paper provided in Figure W35.5. @ 3,000
(b) Use the graph to find how far the stone = 3
had fallen in 3.5 seconds. S 401 . &
GEEHENLE 200 | 800 | 1,800 13,200 (5,000 2,000
20
€) Calculate the average speed of the fallin :
“ stone between the?imez of 2and 4 secognds. I 1 I 1 1 DR 10 20 30 40 50 1,000
Give the unit with your answer. 0 1 z 3 4 3 (cm)
Time (s)
Table W35.3 ‘ ‘ ‘ ‘
(d) In this experiment is distance fallen directly 10 20 30 40

proportional to time? lustify your answer.

SCIENCE



Practice at drawing and interpreting
unfamiliar graphs e

Heat lost From a tank against different
thicknesses of insulation

: 28 28
HEFEHE Esnnsiadianaeas T
w2.4 . 2 » -
A toy car was allowed to run down a H : : 5 %
track. As the angle of the track changed, i 15 E 15
the speed of the car was measured. The E 2
results are summarised in Table W2.4. 5 HH = 5 = 2
} : F + g 10 2 10
Angle (degrees Speed (m/s) TEE =11 : T 3 E 2%
d -
i : ¥ B T s
30 2
a0 3 T T THTHIT R T "o H 2 3 M H & "o H 2 3 H 5 H
Time exposed to the Sun (hours) Thickness of insulation {cm)
50 4
&0 5 Figure W2.5 Figure W2.6
70 [ : Relationship Relationship
Table W2.4 i b
(a) Using the graph paper in Figure W2.4 plot i % i1 z 7 HEHE i
a graph of the angle of the track against - E"DE“E“F’: ofz EP[EE?;:‘“E': the
the speed. Figure W2.4 20 roe 2pp i
5 scores achiewed against hours of study the
(b) What s the shape of your graph? hight bfore an exam
100 N T 25
{c) What can you conclude about the relationship between the angle of the track and the speed of the car? HE
80 _
¥ 8
g e é 15
£ §
i w0 “ 10
20 B
= ; ' o 2
1 WA I va, 0 1 2 3 2 5 [ 0 2 2 H s 10 12
P - __ . % - 4 e p . . " . " . i o z Hours of study Force (M)
1 ' : Figure W2.7 Figure W2.8

Relationship Relationship




The student opened the tap on each burette and allowed the base to flow into the beakers of acid.
The changes in pH were recorded as the base was added. The graph shows both sets of results.

(c) What was the pH of the solutions

when 50 cm?3 of base had been
added?

14—

(d) What is the pH of a neutral solution?

(e) Identify a laboratory base the
student could have used in this
investigation.

0 I |
25 50

Volume of base added (cm?)

(2022 Q. 9)



A group of students investigated how high a ball bounces after it is dropped.

They allowed a ball to fall from a number of different drop-heights and measured how high the
ball bounced each time (the bounce-height).

Their results are shown in the table below.

Drop-height (m) Bounce-height (m)
0.5 0.2
1.0 0.4
1.5 0.6
2.0 0.8
3.0 1.2
4.0 1.6
5.0 2.0




Sedan and Maire carried out an Extended Experimental Investigation to study how the height of bounce
of a squash ball depends on the temperature of the squash ball. They heated the squash ball to various
temperatures and dropped it from the same height (Figure 41.5) each time. The height of the bounce was

measured each time after the ball was dropped.

(a) Is this investigation an exploratory-type
investigation or a variable-type investigation?

Explain your answer.

(b) Name the independent variable in
this investigation.

(c) Name the dependent variable in
this investigation.

(d) Name the control variables in
this investigation.

(e) Why was the ball dropped from the same

height each time the experiment was
carried out?

(f) What type of graph could be used to
summarise the data?

(g) Suggest a suitable hypothesis for
this investigation.

Figure 41.5

(Essential Sc p. 428)



The graph below shows the force needed
to compress samples of white bread and
brown bread by 1 mm, and how this force
changes with the age of the bread (the

time since the bread was baked).

Force (N) to compress the bread by 1 mm

® White bread

@ Brown bread

(2023 Q14)

a 12 24 36 48

Age of bread (hours)



(b)

(<)

What is the unit of force?

Name an instrument suitable for measuring a distance of 1 mm.

State two variables which must be kept constant during this experiment to ensure that it is a

fair test.

(2023 Q. 14)




(d) Inthe table below place a tick (v') next to any conclusion that is supported by the graph and
a cross (%) next to any conclusion that is net supported by the graph.

Conclusion v orx

White bread is easier to compress as it gets older.

Old white bread is harder to compress than fresh brown bread.

Brown bread is healthier for you than white bread.

White bread becomes harder to compress faster than brown bread.

(2023 Q14)



6. Questions that ask students to perform calculations.

¢ | SEC examination question

A student was asked to measure the density of a block. The dimensions
of the block are shown in Figure 30.12. The mass of the block is 128 g.

(a) Calculate the volume of the block.

volume = length x width x height
= 8 x 2 x § = b4

(b) Calculate the ggg'ssity of the block. Include the unit for your answer.

density = "olume Figure 30.12
128 ¢
= b4em’

= 2 glem’
(c) Figure 30.13 shows three glasses of water labelled A, B and C.
An egg was placed into each glass. The image was made when
the eggs were stationary.
Which glass (A, B or C) contains the egg with the greatest density?
A B C

Give a reason for your answer.

p. 298

Egg C has the greatest density as it sinks the most in water. Figure 30.13




Sankey diagrams are named after H. Riall Sankey (Figure 33.30), a Tipperary-
born engineer, following his 1898 description of the energy efficiency of a
steamn engine. Sankey diagrams show the flow of energy to and from a device.
The Sankey diagrams for a filament lamp and a compact flusrescent lamp
{CFLY are shown in Figures 33.31 and 33.32.

Light ene

Fig = 25,31 Sankey diagram of a lilamenl lamp

Tn a Sankey dbagram, the width of cach arrow
it pregorfienal fo the guastify ol“enerﬁ-
Fowing, Therefere, the fhicker the arrow, the
greafer Lhe amean of encrgy (Tewing.

Figure 33.32 Sankey diagram of a CHL

{a) Examine Figures 33.31 and 33.32. Which lamp is more efficient? Justify your answer.
The efficiency of sach bulb can be compared by calculating their per cent efficiency.

. _ wseful energy owiput 1eg
% efficiency = energy Imput x i
% efficiency of filament lamp = f:fﬂ " frj:a = e
7.
e efficiency of CFL = mi e H:ﬁ = 7R

The CFL is much more efficient, as 75% of the incoming energy is converted into light in
comparison to only 0% of the filament lamp. Much less ewergy is dissipated as beat in the CFL.
{b) Why is it important fo improve the energy efficiency of household devices, such as lamps?

The more energy efficient a device is, the less energy is wasted. Therefore, it costs less to run (p. 342)
an energy-efficient device since less electricity is wsed. Most of the energy used to generate
electricity comes from burning fossil fuels, This burning produces carbon dioxide, which couses

global warming. It is important to conserve fossil fwels as they are won-rencwable and will
U eventually run out. Emergy-efficient applionces wse less electricity and help to conserve fossil fuels. FO L E N s




Human health is affected by environmental factors such as nutrition.

The table below compares the nutritional value of two similar foods, Food A and Food B.

(e)

(f)

(g)

Food A Food B
Nutrient Mass per 80 g serving Mass per 80 g serving
Sugar 18g 7g
Saturated fat 7g 3g
Cholesterol 55 mg 33 mg
Sodium 330 mg 200 mg
Protein 12¢ 20¢g

compared fairly.

Identify one piece of evidence from the table which shows that the two foods were

Which food, A or B, would be a better choice as part of a healthy diet? Use two pieces of

evidence from the table to support your answer.

Calculate the percentage protein in food A.

Calculation

2022 Q14



Appendix on the 8 essential equations in
physics.

Appendix: Physics equations Current electricity

The relationship between voltage (V), current |l) and resistance (R) is given by the equation V' = IR.

This equation is placed in a triangle, as shown in Figure 3. By placing your finger aver the variable you
are looking for, you should get the equation needed to find it

In your Physics course there are eight essential mathematical equations that you need to know for your
exam. These appear in the State Examinations Commission Formulas and Tables booklet that is available

to you in the exam. The table below gives a summary of these formulae.
Page number in voltage = current = resistance
Page number ~
Farmula . Formulae and
in textbook
Tables booklet valtage
currEnt = resistance
Page 293 Page 57
Density density = .mass o g
valume voltage
- 30 resistance = pesp——
distance age 301 -
5 d = SiStance
e =pes time
P 308 -
Acceleration acceleration = change in velocity =ae
time taken
Work work = force * distance Page 340 Page 5% \
AT RGNS T weight = mass (kg) = 10 Page 319 -~
. weight = mass x acceleration due to gravity | Page 321 Page 56
Weight
(W =m x g) I R
voltage = current x resistance Page 361 W
Current electricity 4 d Page 61 as (R = -}
iV=1xR) ]
Figure 3 The triangle method for finding voltage, current or resistance
. power = voltage x current Page 367 Page 62
Electrical power P=vxi)
= i

The essential fermulae for your Junior Cycle exam

SCIENCE

FOLENS




Chief Examiners Report

* Observation: Answers to questions also indicated that many
candidates struggled to understand the use of compound scientific

units.

* Recommendation: Candidates should show their calculation work
clearly. Calculations should be fully completed; an answer should not
be left as 24, for instance — this calculation should be completed to
give 4. Candidates should remember to give units where relevant with
all numerical answers, irrespective of whether or not the question

explicitly asks for units.

SCIENCE FOLENS &5



All exemplar calculations — three step

Calculating the volume of a cube or a rectangular-shaped object

The volume of the cube in Figure 29.16 can be calculated by breaking it down into cubes of side 1 cm.
You may be able to figure out that the cube is made of eight such cubes. This can be calculated as follows.

Step 1: Write the formula volume of cube = length x width x  height
Step 2: Fill in the formula = 2cm ® 2em = Zem
Step 3: Write the answer with the correctunits = 8 cm?®

\\, WORKED EXAMPLE 30.1

A dry stone is placed on a balance. The mass is found to be 36 g. Using a graduated
cylinder containing water, the volume of the stone is found to be 12 cm®. What is the
density of the stone?

it . _ mass

Step 1: Write the formula density = “volume
- - | 36 g

Step 2: Fill in the equation " 12 em’

Step 3: Write the answer with the correct units = 3 g/cm’

S__r




Knowledge questions such as questions 7(a) and 13(f) — done very well, but students performed less well on, for
example, question 16(f), which asked candidates to apply their understanding of mass, weight and gravity in the

context of different moons and planets.

SCIENCE

o

Figure 32.23 shows the mass and weight of four objects (A, B, C and D) on the Earth, Earth's moon,
Jupiter and Venus.

Earth Venus
g | Earth’s moon gn
[ ) Jupiter )

A S _ D
8 kg T\ :‘E— 8 kg
) 3 kg 1kg

$ 4 $ $

80N 5N 25N 72N

(a) Which object, A, B, C or D, has the smallest mass?
€ has the smallest mass (1 kg).

(b) How can you tell that the force of gravity is less on Venus than it is on the Earth?

Object A and D have the same mass. However, when both objects of the same mass are placed on
different planets, object D on Venus has less weight. Therefore, the force of gravity on Venus is
less than that of the Earth.

(c) During the Apollo 15 mission to the moon in 1971,
astronaut David Scott conducted the famous hammer and
feather experiment. The hammer and feather were dropped
at the same time from the same height and hit the surface
of the moon at the same time. A hammer falls much faster
on Earth than it does on the moon. Explain why.

A hamwmer falls much faster on Earth than it does on
the moon because the gravitational force on the Earth
is greater than that on the moon. L I e ]




Weight and Gravity covered twice. Once in
orces and again in celestial bodies.

MNewton
meter —I' 10N

Earth
Weight= 10N

The weight of an object depends on location. In this case, the weight of a 1 kg mass is compared on

the surface of the Earth and the surface of the moon.

Moon

Weight = 16 N

3. The distance from the centre of the planet (the radius of the planet): The larger the distance, the

smaller the force. For instance, a 60 kg student would weigh approximately 600 N on the surface of
the Earth but would weigh approximately 500 N at a height of 500 km above the surface of the Earth

(Figure 32.13).

Weight = force,of gravity

Weight B5N 500N B8500N

The weights of objects above the surface of
the Earth are lower than if they are on the surface of the
Earth.

SCIENCE

Where did the coienticte gef Che value of

10 from? This valve is called the ‘g’ value
(acceferation dug to gravily) and hac been
caleulated from information on the mass of
planet Earth and the average distance from
the centre of the Earth to the curface. It is
the foree experienced by a 1 kg mace if it is
placed at the rurface of the Earth. Thir fopic
will be covered further in Chapter 37.

Mass

The amount of matter in a substance

| Weight

The measure of the force of gravity on a body

Remains constant everywhere in the universe
Can never be zero for an object

Depends on the amount of gravity in that location
Can be zero if no gravity is present

Unit = kilogram Unit = newton

Table 32.2 Differences between mass and weight

The above points are summarised in Figures 32.14 and 32.15.

My MASS on Earth is My MASS on the moon My MASS is

120 kg. My WEIGHT is iz 120 kg. My WEIGHT always 120 kgl
approximately 1,200 M. is approximately 192 M.

This apple has a mass
of 100 g and a weight of 1 newton.

The weight of a body will change depending on location.
The mass will not change just by moving it.

In Worked Example 32.1 we saw how to calculate the weight of a body on the surface of the Earth. We
can calculate the weight of a body on the surface of another planet or moon using the following equation:

weight of _ mass of object . 9 value (acceleration due
anobject ~  in kilograms to gravity) at that location

W = m X g



() A current of 6 A flows through the resistor when a voltage of 12 V is applied across it.
Calculate the resistance of the resistor.
Include the unit in your answer.

Calculation

(2023 Q. 5)



The graph below shows how the speed of a car changed with time during a journey.

(a)

(b)

35 -+
30 + C
25 4
20 -

15

Speed (m/s)
p e

10 -

D E

u I 1 1 1 | | | | | | | |

0O 20 40 60 B0 100 120 140 180 180 200 220 240

Time (s)

What is the maximum speed of the car during this journey?

Calculate the acceleration of the car between positions B and C.

Calculation

(2023 Q7)



7. Questions that test students’ knowledge of laboratory procedures and

apparatus.

SCIENCE

¢

Students were given permission to remove some green plants from the habitat to take back to their
school laboratory. They did this in order to investigate factors that affect photosynthesis.

(a) Imagine that you are one of the students. You have been asked to carry out an experiment
to investigate how any one factor affects photosynthesis.

Name one factor which could affect photosynthesis and which you might investigate.

I would investigate the factor light.

List two factors which you would keep constant (fixed) during the experiment to ensure that it
is a fair test.

I would keep temperature and the type of plant constant.
(b) Write a suitable hypothesis for this experiment.

| predict that if leaves are exposed to light, photosynthesis will take place in the leaves. | also
predict that if | keep some leaves in the dark, no photosynthesis will take place in these leaves.

(c) Draw a labelled diagram of the

set-up of your experiment. Exposed to sunlight
EXAM Be sure to label any Paper clip -
TI P| diagrams that you draw.
'~ No labels, no marks!

Aluminium foil clipped
Potted plant to both sides of a leaf

lodine on the covered leaf does not change
colour. Therefore, no starch is present.

Boiling water

Alcohol
Hot water
Leaf
(] [ ]
= = —7;—
Hotplate

lodine on the exposed leaf changes from brown
to blue-black. Therefore, starch is present.

FOLENS



¢ | SEC examination question

& group of students carmad out & habitat study,
{a) Usa some of tha words in the list to name the pieces of aquipmant in Table 14,8, which can ba usad in
a habitat study.

Beating tray Pooter HMNet Pitfall trap

Pitfall trap

(b) The students also used a quadrat during their habitat study. What shape is a quadrat?
Describe how the students might have used the quadrat.
A quadrat is square in shape.
I. A pencil was thrown over the shoulder.
2. The quadrat was placed where the pencil landed.
3. Using a table for results, the organism chosen was marked as present or absent.
4. Steps 1-3 were repeated nine more times.
S. The number of throws of the guadrat in which the organism was found was counted and recorded.

(c) In one part of the habitat, the students used the quadrat 30 times and found that a certain species
was present on 18 occasions. Calculate the percentage frequency of that species.

percentage _ number of quadrats in which the species is present
frequency number of guadrats thrown

_ _1gx100
30

x 100

= 60%




¢ |/ SEC examination question

When baking soda is added to a test tube of citric acid solution, fizzing occurs and a gas is produced.
Describe how you could investigate how pH changes during the reaction.

l. Add a small length of universal indicator paper to the citric acid solution (Figure 20.11Ca)).
(You could also use universal indicator solution.)

2. Note the colour of the universal indicator paper. Compare this colour to the colour chart supplied
with the indicator paper. Note the pH reading.

3. Add the baking soda to the test tube of citric acid solution.

4. Note the colour changes as the reaction takes place (Figure 20.11(b) and (c)). Compare the colours
observed to the colour chart on the pH indicator. Note the corresponding pH readings.

(a) (b) (c)

pH indicator paper —l

Citric acid solution —1— Baking soda —__

/ —/

Figure 20.11 The changes in pH when baking soda is added to citric acid can be investigated using pH universal
indicator paper.

An alternafive method of carrying oot this experiment
You are not expected to

remember the colour changes ic to place a pH censor in the tect tube of citric acid.
observed with universal indicator. Connect the pH sencor fo a computer or cmartphone,
UM AR IR E A i then add the baking coda to the tect tube of citric acid
explain how to investigate the

pH changes. colution. Note the changes in pH on the screen of the

computer or mobile phone at reqular intervals.




¢/ SEC examination question

A student investigated the relationship between the potential difference
(voltage) across a resistor and the current flowing through it. The circuit }

diagram in Figure 35.19 shows the arrangement of the apparatus used
by the student.

Examine the circuit diagram and answer the questions below.
(a) The instrument labelled V measures voltage. Name instrument V.

Voltmeter

® ||

Figure 35.19
(b) The instrument labelled A measures current. Name instrument A.

Ammeter

(c) In the circuit diagram above, draw a circle around the symbol for
the switch.

Current

See the blue circle in Figure 35.19.

(d) The student found that current is proportional to voltage for this resistor. -
Using the axes provided, draw a sketch of a graph to show this relationship. Voltage

See the graph in Figure 3520, Figure 35.20




P
| |

¢’ SEC examination question

A student carried out an experiment to investigate the reaction between an acid and a base. A pH
indicator was used to monitor changes in pH during the reaction.

(a) Name a pH indicator the student could have used during the investigation.
Litmus
OR
Methyl orange

OR
Universal indicator

(b) What colour is this indicator when placed in acid?

Litmus is red in an acid

OR

Methyl orange is red in an acid
OR

Universal indicator is red (or orange or yellow) in an acid.

(c) When an acid and a base react, they neutralise each other to produce a neutral solution. On the pH
scale, what number represents a neutral solution?




EXPERIMENT 7.1

To investigate how temperature affects respiration
This experiment is summarised in Figure 7.8.

[ 180:F| /
P L/ 1 Use the same volume
Hll e el | = of the same glucose
Digital . _
thermometer \ || Glucose solution
+ yeast
Water bath ——

2 Use the same mass of

'
'
ann| / | a
;{_J Y 300: jfg
] [ [
e ( a7 I 4 .
Digital el N | | §
thermometer | Digital
Water bath | thermometer |

Glucose solution + yeast

3 Note that different heights of foam are produced

Full step-by-step instructions for
carrying out this experiment are given in
Experiment 7.1in the Student Laboratory
Notebook accompanying this textbook.

Fair test:
P Use equal quantities of yeast
and glucose in each tube.

el Fam i emE s e s, P All tubes are in the water bath

for the same amount of time.

P Independent variable: Temperature.
» Dependent variable: Height of foam
produced by the yeast.

yeast in each test tube.

Digital _
thermometer \

Water bath ———

Glucose solution + yeast

/ ' Water bath / /

Glucose solution + yeast

at the different temperatures.

Figure 7.8 The investigation is set up at four different temperatures.

@ A Folens video of this experiment is available online.

Ess. Science p. 57
and 2023 Q15



(b) In the space below, draw a labelled diagram of the arrangement of the apparatus used to determine
the boiling point of water.

Digital thermometer

“Candidates have good understanding of

experimental design and the use of standard

laboratory equipment and techniques.”
Chief Examiners Report p. 5,

I
Hotplate 4@% Water

i @

SCIENCE



A student investigated the solubility of a compound in water. She added some of the compound

to 50 cm? of water at 20 °C and stirred the mixture until the compound was completely dissolved.
She repeated this until no more of the compound dissolved. She found that the greatest mass of
the compound that she was able to dissolve was 15 g.

(c) Calculate the solubility of the compound in g/cm3.

Calculation

(d) Describe two things that the student could have done to allow a greater mass of the
compound to be dissolved.

2022 Q5




2022 Q13 (h)

(h) The student was then given the task of separating the sucrose from the water.
Describe how the student could have separated these two substances.
You should include a labelled diagram in your answer and indicate the location of the

sucrose at the end of the separation.

EXPERIMENT 19.2 Full step-by-step instructions for
carrying out this experiment are given in
To separate sodium chloride from a solution of Experiment 19.2 in the Student Laboratory
sodium chloride in water Notebook accompanying this textbook.

This experiment is summarised in Figure 19.5.

& \
ALERT!

1 Pour the salt solution 2 Heat the
into an evaporating basin. evaporating basin until
most of the water has
evaporated.
. Water evaporating
Badly answered. Many students did not St colution A

mention the word evaporation (or Evaporating basin
distillation). Hotplate
Transfer of knowledge from isolating salt
from salt solution to isolating sucrose from T

sucrose solution was a problem for many evaporated, adust the heat control fo <ot remaing benind i the evaporating basi

slowly evaporate the remaining water.

students. _ - | T

. . Figure 1?.5 Eva_poratlon is a useful way c_>f sepgratlng salt from water. The white solid remaining in the
Marks also |OSt due to d|ag rams not belng evaporating basin at the end of the experiment is pure salt.
labelled and no indication where sucrose Essential Science p. 180

is located at end of separation.



Question 9 (15 marks)

A student was given two acids, S and T. He set up the apparatus shown below to investigate how
the pH of S and T changed when they reacted with a base. The diagrams below show the pH of §

and T at the start of the investigation.

o [

Burettes

.ﬂ/ conl;c:;ging\ y

qd 4 % d B pH meter
LA o AN il
| U [ AcidT

pH readings at the start of the investigation

(a) Which acid, S or T, was more acidic at the start of the investigation?

(b) State one safety precaution the student should have followed when handling the acids.




(e} Which is easier to measure accurately, the drop-height of the ball or its bounce-height?
Explain your answer.

(d) Which is easier to measure accurately, 0.2 m or 1.6 m? Explain your answer.

(e) Outline one safety precaution which the students should take when carrying out this
investigation.

(2023 Q.12)



(g) A student made the following statement: “Green tennis balls bounce higher than orange
tennis balls.” Is this a testable hypothesis?
Justify your answer.

(2023 Q. 12)



Students need to be clear on the concept of a hypothesis

Science can be described as knowledge
obtained and tested through the scientific
method. The scientific method can be
summarised in the six steps shown in
Figure 1.2.

The word hypothesis is often used when
discussing the scientific method.

A hypothesis is a proposed explanation
of why certain events take place.

A hypothesis is an ‘educated guess’ or

a proposition or a suggestion to explain (
what is happening when you are carrying

out a scientific investigation. (The plural of

hypothesis is hypotheses.) A hypothesis is like (Essential
a suggested explanation that has not yet been Science
proven. When a hypothesis is supported by D 3)

a considerable body of evidence and is found
to be able to explain observations, it may be
called a theory.



8. Questions that ask students to show a detailed understanding of

certain ideas in science

e/

Elements can be classified as metals or non-metals. Table 27.3 shows some of the properties of three
elements from the Periodic Table.

| Melting point (°C) Boiling point (°C)

Conductor of electricity

Element 1 1,538 2,682 Yes
Element 2 7 59 No
Element 3 -101 -34 No
Table 27.3

(a) Which element (1, 2 or 3) is most likely to be a metal? Justify your answer.

Element | is most likely to be a metal because it conducts electricity.

(b) Which element (1, 2 or 3) is a liquid at room temperature (20 °C)? Justify your answer

Element 2 is a liguid at room temperature because:

G) The melting point (-7 °C) of Element | is below room temperature (20 °C).

In other words, it turns to a liguid at -7 °C.

Gi) The boiling point of Element | is above room temperature (20 °C).

In other words, it does not boil until §¢ °C. Therefore, at 20 °C it is still a liguid.

EXAM Both of the above points were required for full marks. Therefore,
TI P| when explaining the state of a substance at room temperature,
— "~ you must mention both the melting point and the boiling point.

p. 263
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A boy bit off a piece of a brown bread sandwich.

A short time later, the cells in the boy’s body were able to use the
energy contained in the bread’s carbohydrate. Describe the processes
that happened to the bread (and the carbohydrate in it) from when

oz
23>
the boy put the bread into his mouth to when his cells used the 4/:)\@

energy in the carbohydrate.

SEC 2023 Q14 (f)

“It is recommended that students practice and develop the skills needed to produce paragraph-length answers”.
Chief examiners report 2019



¢ | SEC examination question

Sickle cell anaemia is an inherted human disease. It causes the body to produce red blood cells that have
an irregular shapse, The gene for the disease 15 passed an from generation to generation,

Exarnine the pattern of inheritance for sickle cell anaemia shown in the family tree below (Figure 10.23)
and answer the questiens that follow,

1 —0 Male not suffering from sickle
cell anaemia
Male suffering from sicke cell

anaemia
oRE :-
Femala not suffering from
sickle cell anaemia

Female suffering from sickhe
L2 ° @' o call anaemia

Figure 10.23

(a) Square 1 and crche 2 are a marmied couple. How many children did this couple have?
Threa

(bl Some non-sufferers may be carriers of the disease. This means that they have inherited the sickle cell
gene, but they don't suffer from the disease. What evidence is there from the diagram that Persons &
and 7 are bath carniers?
Their child, 10, is a sufferer.

() Suffering from sickbe cell anaemia is an examiple of & genetically controlled characteristic. Classify the

characteristics below as being either genetically controlled or mot genetically confrolled by placing
a tick [+ in the correct column in each case.

Characteristic Genetically controlled Mot genetically controlled

Eye colour 4

How to cycle a bike o

[d] Answer the fallewing question by placing a tick (W) in the cormect box,

/2 - “; ' | 1 | | ' l;iﬁ;cm?mdblmdcelhism | 1 p 92
o l :
1




¢/ SEC examination question

(a) Figure 11.11 shows bacterial cells dividing in
order to reproduce. This is an example of asexual
reproduction. Describe one difference hetween
sexual and asexual reproduction.

Sexual reproduction involves two parents. Asexual
reproduction involves one parent.

OR

Greater variation in offspring results from sexval
reproduction. Offspring from asexual reproduction
are all the same.

OR

Fertilisation is involved in sexual reproduction. There
is no fertilisation involved in asexual reproduction.

: : ; Figure 11.11
(b) Over time, a bacterial population can evolve.

Outline the theory of evolution by natural selection.

A population will produce much more offspring than its environment can support,

Therefore, there will be a struggle for existence.

Mutations cause variations among the organisms of a species. (20 1 9)
Some organisms will become better adapted to their environment,

This means the better-adapted members will survive to breed and pass their genes on to their
offspring. This is the survival of the fittest.

p. 101

: o oA L o The members that have not adapted will become extinct. A new species will come about from the
= : better-adapted organisms. This will happen over a number of generations.




Answers to the question to
determine the chemical formula
for aluminium chloride were of “a
generally poor standard”

- Chief Examiner’s Report. p. 6

SCIENCE

G

The Penedic Table was developed by Dmitri Mendeleey. It was published 150 years ago in 1869, To
relebrate the International Year of the Periodic Table, the European Chemical Society has designed a new
kimd of Periodic Table called “the 20 elements that make up everything' (Figure 26.27).

WIS B~ O, B Do B25S~ 0SS

yp—_l

Eaald

{a) Fram the figure, identify & gas that is a companent of the Earth’s atmosphens and that s m plentiful
supply. (Details about the composition of the atmosphere are covered in Chapter 39,

H.;tnrgm {ar exn'len,]

EXAM A COMMON aITor meds by studants in answanng this
TIP! question 18 to give hydrogen as the answes, Hydragen
_— is an explosive gas and is not found in the air.

{b) Why should the use of the gas heliwm (He) in birthday balloons be avoided?
The availability of helium is seriously threatened.

{£] The element indium (In) is used in smartphones. At current usage rates, indiom will be used up in
B0 years. Suggest one way humans could contribute to sustaining levels of this element for futwre
generations,

Recgele the fndivm I phones.

{d] Abeminiurn reacts with chiloring to farm the compound alurminmem chloride, Lse the Fenodic Table on
page 79 of the State Examinations Commission Formulae and Tables booklet to predict the ratio of
glurminium to chiorine in this compound. Hence, write the chemical formula for alurminium chloride.

Alwmaivviam (5 in Group W,
Chlorine is fw Growp VI
The ratie of AL is 3.

The chemical formula for aluminivm chloride i AlCT,

EXAM Ewan if you get the wrong formula, you
TIP. rmay =till get seme marks by stating the
_'l‘_"r

conrect groups for each element.

Also badly answered
in 2022 and 2023 so
we can expect this
type of question to be
a feature of future
exam questions.

p. 255
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Elements in this group combine with one hydrogen atom,
e.g. HCl is the chemical formula of hydrogen chloride.

Elements in this group combine with two hydrogen
atoms, e.g. H,0 is the chemical formula of water.

Elements in this group combine with four hydrogen

atoms, e.g. CH, is the chemical formula of methane. VI

18

1 1—— Atomic number 2
n= H-—|— Symbol - He
period | Il Name —] worosen 1] \"4 Vv Vi A" L
1 2 1.008+— Relative atomic mass 13 14 15 16 17 | 4.003

3 4 .5 6 7 8 9 10

n=2 Li Be . . 2 o B C N (0] F Ne
period LITHIUM SERYLLIUM Elements In thls group comblne Wlth 070N CAREON NITROGEN O0GEN FLUDRINE NEON
11 12 - .- - 13 14 15 16 17 18

- chemical formula of aluminium hydride. :

n=3| Na | Mg Y Allsi| P | s |c Ar
peri od| =owm MAGNESIUM ALUMINIUM SUCON | PHOSPHORUS | SULFUR CHLORINE ARGON
2299 | 2431 3 4 5 6 7 8 9 10 11 12 26.98 | 28.09 | 30.97 | 32.07 | 3545 | 39.95

19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 31 | 32 | 33 | 34 | 35 | 36
=4 K |Ca | Sc|Ti |V Cr|Mn Fe |Co | Ni |[Cu|Zn | Ga Ge|As Se | Br | Kr

peri Od POTASSIUM CALCIUM SCANDIUM TITANILM VANADIUM CHROMIUM MANGANESE RON COBAIT NICKEL COPPER INC GALLIUM GERMANIUM ARSENIC SELENIUM BROMINE KRYPTON

39.10 | 40.08 | 4496 | 47.87 | 50.94 | 52.00 | 5494 | 55.85 | 58.93 | 58.69 | 63.55 | 65.41 | 69.72 | 72.64 | 74.92 | 7896 | 79.90 | 83.80
37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54
n=5/Rb | Sr | Y | Zr [Nb Mo | Tc |[Ru|Rh Pd|Ag|Cd In Sn|Sb| Te 1 Xe

peri Od RUSIDIUM STRONTIUM YTTRIUM ZRCONIUM NIOBILM MOLYBDENUM | TECHMETIUM | RUTHEMIUM RHODIUM PALLADIUM SILVER CADMIUM INDUM TN ANTIMONY TELLURIUM I00INE XENON

8547 | 87.62 | 8891 | 91.22 | 9291 | 9594 ((97.91)| 101.1 | 1029 | 106.4 | 1079 | 1124 | 1148 | 118.7 | 1218 | 1276 | 1269 | 1313
55 56 57 & 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
=6/ Cs |Ba|La|Hf  Ta|W |Re | Os| Ir Pt|Au|Hg TI Pb| Bi |Po| At | Rn

perlod CAESIUM BARIUM LANTHANUM HAFNIUM TANTALUM TUNGSTEN RHENIUM OSMIUM IRIDIUM FLATINUM GOLD MERCURY THALLIUM LEAD BISMUTH POLONIUM ASTATINE RADON

132.9 | 1373 | 138.9 | 1785 | 180.9 | 183.8 | 186.2 | 190.2 | 192.2 | 1951 | 197.0 | 200.6 | (204.4) | (207.2) | 208.98) (209.0)] (210.0) | (222.0)
87 88 89 & 104 105 106 107 108 109 110 111 112 113 114 LillE 116 117 118

n=7 Fr | Ra | Ac | Rf |[Db | Sg |Bh Hs |Mt Ds |Rg|Cn |Nh| Fl [Mc| Lv | Ts | Og

perlod FRANCIUM RADIUM ACTNIUM  [RUTHERFORDIUM| DUBNIUM | SEABORGIUM |  BOHRIUM HASSIUM MEITNERIUM |DARMSTADTIUM| ROENTGENIUM | COPERNICIUM | NIHONIUM FLEROVIUM | MOSCOVIUM |LIVERMORIUM | TENNESSINE | OGANESSON

(223.0) | (226.0) | (227.0) | (261.1) | (262.1) | (266.1} | (264.1) | (277.0) | (268.1) | (271) |(272.2)| (285) | (286) | (289) | (289) | (293) | (294) | (294)

#58-71 Lanthanoid series
®90-103 Actinoid series

Elements in this group combine with three hydrogen
atoms, e.g. NH_ is the chemical formula of ammonia.

Figure 26.15 The Periodic Table allows us to understand the ratios of atoms in compounds. (p. 250)
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Question 4 (15 marks)
The theory of evolution by natural selection describes how organisms evolve and change over
generations.

(a) A student made the following statements about the theory of evolution by natural selection.
Indicate if each of the statements is true or false by putting a tick (v) in the correct column.

Statement True False

Evolution involves genetic mutations.

Natural selection is based on competition.

Natural selection involves survival of the weakest.

Organisms can evolve and adapt, making them better suited to their environment. The organisms
pictured below have adaptations that help them survive in their habitats. A fox is an omnivore
(an animal that eats plant and animal matter). A rose bush is an autotroph (an organism that
makes its own food).

Fox Rose bush

(b) Describe one way a fox is adapted to help it survive in its habitat.

(c) Describe one way a rose bush is adapted to help it survive in its habitat. (2022 Q6)




(e)

Coat colour in a breed of dog is controlled by a single gene. There
are two possible versions (alleles) of this gene — black coat (B) and
white coat (b). The gene for black coat is dominant to the gene for
white coat.

In their cells, dogs contain two versions of the gene for coat colour.

Possible pairs are BB (black), Bb (black) and bb (white).

The table below illustrates a genetic cross between a male dog with

genotype Bb and a female dog with genotype bb. The table is
incomplete.

Male dog Female dog
Parent genotype
Sex cells produced or
Offspring genotype or

(i) Complete the table by writing the two possible genotypes of the offspring that could

result from this cross.

(2022 Q17)



9. Questions that require students to read a short article and answer
some questions based on the article

c/

Read the article below, adapted from an Irish newspaper, and answer the questions that follow.

UCC study: High-fibre foods ease stress effects

Interest has been growing in recent years in the link between gut
bacteria and stress-related disorders. Researchers at University
College Cork (UCC) have shown that microorganisms in the gut
(intestines) are really important for our brain health.

Bacteria in the gut produce fatty acids, which are a source of
nutrition for cells in this part of the body. Foods such as grains
and vegetables contain high levels of fibre and will stimulate
gut bacteria to produce these fatty acids.

The UCC study involved feeding mice the fatty acids normally produced by gut bacteria and

then subjecting them to stress. Using behavioural tests, the mice were assessed for anxiety and
depressive-like behaviour. The researchers found that there was a decreased level of this type of
behaviour when fatty acids were consumed. These results provide new insights into mechanisms
related to the impact of the gut bacteria on our brains and behaviour.

The Irish Examiner P. 112
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(a) Name a type of food that is high in fibre.

Grainslcereals or vegetables are high in fibre.

(b) The study involved feeding mice fatty acids and then subjecting them to stress. Describe a control
experiment which the scientists could have used in this experiment.

Mice not fed fatty acids and subjected to stress or mice fed fatty acids and not subjected to stress.

(c) What observation did the scientists note about the behaviour of the mice after they had been
fed fatty acids?

The scientists noted a decreased level of depressive-like behaviour.

(d) Do you agree or disagree with the use of animals EXAM You can agree or disagree,
(such as mice) in scientific research? TIP! but you must give an
Explain your answer. . explanation.

p. 112

109
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| agree with the use of animals in scientific research. Animals need to be used in drug trials before
the drugs can be tested on humans.
OR

| disagree with the use of animals in scientific research. Animals should have rights just like people
and they shouldn’t be put in any sort of pain.

(e) Human health is affected by environmental factors such as stress. Name another environmental factor
which has an effect on human health.

Another environmental factor which has an effect on human health is air guality or nutrition or exercise.

(f) This article highlights a beneficial role of microorganisms in human health. State another example of
how bacteria could have an effect on human health.

Bacteria can cause disease.

p. 113
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=§AWORI(ED EXAMPLE 1.1 (SAMPLE ASSESSMENT ITEM)

Read the following article and answer the questions below.

BLUE MONDAY IS
YEAR’S SADDEST DAY

If you woke up feeling grumpier than usual this morning, you're
probably not alone, as experts reckon today is one of the gloomiest
days of the year.

Researchers say the third Monday in January is when people are
unhappier than at any other time of the year. Apparently it's all to
do with the grey and depressing weather, breaking our New Year's
resolutions and not having much cash to spend in the shops.

{a) Do you think this article is from a scientific journal? Explain your answer.

This article makes a number of statements about the factors that affect people’s moods. It
lists three factors that affect our level of happiness: the poor weather conditions, breaking
New Year’s resolutions and lack of money to spend. However, these are just the opinions of the
author and no evidence is given to support these opinions. Therefore, this article is not from

a scientific journal.

(b) Does this article provide any evidence for the existence of ‘Blue Monday'? Give reasons for
your answer.

No evidence is provided for the existence of ‘Blue Monday’. The author states: ‘Researchers say
the third Monday in January is when people are unhappier than at any other time of the year.”
However, the author does not provide answers to any of the following guestions:

» Who carried out the research?

» Was the research carried out in a scientifically correct way?

» What evidence did the researchers gather that proves the existence of ‘Blue Monday’ ?
(c) Outline a fair, scientific way to investigate if weather has an effect on people’s moods.

A scientific way to investigate if weather has an effect on peaple’s ds Id inveolve the
following steps:

» Design a guestionnaire to get aw indication of people’s mood own a particular day.

» Distribute the guestionnaire to a large number of people.

»  Make sure that people of different age groups, gender, wealth, race, etc. are represented in
the survey.

» Note the weather conditions on the day when the guestionnaires were completed by
each person.

» Repeat the survey with the same people on a day when the weather conditions are
different.

» Analyse the data and see if there is any evidence to suggest that people’s moods have
changed under different weather conditions.




Question 14 (45 marks)

Read the following article, adapted from a European Union (EU) website, and answer the
questions that follow.

The European Green Deal outlines a plan to make Europe the first climate-neutral continent
by 2050. This involves boosting the economy, caring for nature, and improving our health
and quality of life. The Farm to Fork Strategy is at the heart of the Green Deal. It addresses
the challenges of sustainable food systems and recognises the links between healthy people,
healthy societies and a healthy planet.

We need to do much more to keep ourselves and the planet healthy. The increasing
occurrence of droughts, floods, forest fires, and new pests are a constant reminder that our
food system is under threat and must become more sustainable.

Since 1990, EU agriculture has reduced its greenhouse gas emissions by 20%. However, food
systems remain one of the key drivers of climate change and environmental degradation.

The European Commission aims to further reduce greenhouse gas emissions from agriculture
by 2050.

The move towards a sustainable food system will not happen without a shift in our diets. It is
essential to take action to change consumption patterns and reduce food waste. While about
20% of the food we produce is wasted, obesity is also rising. Over half of the adult population
are now overweight, contributing to a high occurrence of diet-related diseases and related
healthcare costs.

(2022 Q14)

Farm to Fork Strategy, European Union, May 2020




(a) State one aim of the European Green Deal.

(b) Name a natural phenomenon which threatens our food supply system.

(c) (i) EU agriculture has reduced its greenhouse gas emissions by 20% since 1990. Name a
greenhouse gas which drives climate change and is produced by agricultural practices.

(ii) Describe an initiative that could be undertaken to reduce the production of this gas.




10. Multiple choice questions.

¢.| SEC examination question

Figure 9.16 shows a human female sex cell surrounded by human
male sex cells. Answer questions (a), (b) and (c) by putting a tick in
the correct box.

(a) What is the human female sex cell called?
Sperm Egg [v Vagina Penis
(b) What is the human male sex cell called?

Sperm v/ Egg Vagina Penis
(c) Where in the female reproductive system is the female sex cell produced? Figure 214
Womb Testes Vagina Ovary |v/

(d) In the diagram, draw a box around the male sex cell that is fertilising the female sex cell.
See the box in Figure 9.16.

(e) State one way of reducing the chance that sexual intercourse could result in fertilisation.

The use of a condom by the male

The use of the contraceptive pill by the female




Question 6 (15 marks)

The photographs below show the Moon as seen from the Earth at certain times during the lunar
cycle. The images are not in the correct order.

Image 1 Image 2 Image 3 Image 4

Answer questions (a), (b) and (c) by putting a tick (v') in the correct box.

(a) Whichimage, 1, 2, 3 or 4, shows a New Moon?

Image 1 Image 2 Image 3 Image 4

(b) Whichimage, 1, 2, 3 or 4, shows the Moon during a waxing crescent phase?

Image 1 Image 2 Image 3 Image 4

(c) Approximately how long is the lunar cycle?

1 day 1 week 1 month 1 year

(2022 Q6)



(e) An object weighs less on the Moon than on Earth.
Put a tick (v') in the box next to the sentence that explains why:

It is colder on the Moon than on Earth.
The Moon has a smaller radius than Earth.
The Moon has a smaller mass than Earth.
The Moon has no atmosphere.

(2022 QB)




(c) Select aletter, A, B, C or D, which represents a position of the Earth when day and night last
approximately the same length of time.

Position A Position B Position C Position D

(d) Which one of the following statements explains why seasons occur on Earth?
Put a tick (v') in the correct box.

The Moon moves around its axis.

The tilted Earth moves around the Sun.

The tilted Earth moves around its axis.

There are sunspots on the surface of the Sun.

2022 Q11



(c) How manychromosomes are present in a human sperm cell?

23

46

69

92

(d) The sperm cell fertilises an egg cell. How many chromosomes should be present in the
resulting zygote?

23

46

69

92

2022 Q12



The diagram shows an experiment a student carried out to investigate the reaction between an
acid and a base.

(a) Name a base that could be used in this investigation.

(b) Name an acid that could be used in this
investigation.

(c) The diagram shows a pH probe and a pH meter,
which the student used in this experiment.

Answer the following question by putting a tick (v’)
in the correct box.

At the start of the experiment, the reading on the
pH meter should be:

Less than 7

Greater than 7




Preparing students to answer all 10
categories of questions is the key to
success on the examination paper.



Reducing the Cognitive Load on Students
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As a result of feedback from teachers, in the second edition we have cut down on the
long sections of text in Essential Science. This is in keeping with the findings of research
in how students learn key concepts in science.
Diagrams are now being used to get in all the important points — short and clear.

3.2 The characteristics of life

Living things have the following characteristics:

REPRODUCTION

N @ GROWTH

Making new (e 9 RESPIRATION \%«5{47' Increasing in
living things N/ Releasing energy | number or size
N from food <7 of cells
V= RESPONSE . oy
MOVEMENT Reacting to the S
- environment Al il (1] =
Changing B B — - e

n EXCRETION R[@iist.
position e TIn Getting rid of A <
; y

. waste matter
Requiring food

Figure 3.3 The characteristics of life. Something is living if it has these characteristics or traits.
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What would usually entail a separate labelled diagram and a table of functions
is now replaced with this:

Carries genes, which control Woatery fluid of salts and food
the activities of the cell in which organelles float
Energy released
Cytoplasm Mitochondria from food in
A space in the respiration
cytoplasm where food
and water are stored Nucleus
» Made of cellulose
) Vacuole
» Provides extra
protection for the cell
Cell wall
< Ll i U@ Cell membrane Ribosome Chloroplast Carries chlorophyll,

v

Protects the cell which is used

» Allows substances in Makes proteins, e.g. enzymes to make food l.n
and out of the cell photosynthesis

SCIENCE FOLENS <




We have also given the human systems the labelled diagram with functions treatment.

. . Produces amylase
Takes in food and chews it
Tongue r—x‘ﬁ/y Salivary glands

Mouth {“ 7

Oesophagus

Produces bile to aid
digestion of fat

Stores bile until it
is needed in the

Carries food from the
mouth to the stomach

®» Churns food
P Adds hydrochloric
acid to food

Makes enzymes
to digest food

Absorbs water from
food into the blood

Prepares undigested
food for egestion

Stores faeces
for egestion

Liver .
small intestine Diaphragm
Stomach
Gall bladder
®» Digests food
> Absorbs food gpan Pancreas
into the blood L testine
Colon
Large
No longer functions intestine
Rectum
Appendix

W Anus

Figure 4.5 The human digestive system and the functions of its organs

SCIENCE

Allows faeces to pass
from the body (egestion)

Being aware of cognitive load is a
modern idea in teaching science.

Callouts on diagrams help the learner
to match functions with parts more
easily — thus reducing the cognitive
load.

The Royal Society of Chemistry and the

Institute of Physics promote easinng
cognitive load.

FOLENS &3



Respiratory system

Figure 6.2 shows the human respiratory system. The diagram also shows the function of each organ.

Takes in air and filters
it with tiny hairs

Membrane that helps
lungs to move easily

Bones that protect the lungs

Move the chest
during breathing

A muscle that controls
the volume of the chest

- N
.'/ A
|'\ I
/ |
|er |I
MNose — .
? | Epiglottis
|
_——I e |
J 1 \
—— = —
" = —— Trachea
=
Pleura 'I i/ ﬁ\_x N I', Bronchus
1 | N
Fibs 6'&‘ ""'AJ 1 —v—PTlII . Bronchiole
y |II .I | | I'I
. \ N | 4——Lung
Intercostal | | /. Il .'I
muscles — -"—I—‘—| T Alveolus
Diaphragm : |'I

Figure 6.2 The respiratory system showing the functions of the organs

SCIENCE

A flap of skin that
prevents food going into
the trachea (windpipe)

Takes air down to the lungs

A tube that carries
air into a lung

Very narrow tubes that
carry air to the alveoli

Gaseous exchange

Tiny air sacs for
gaseous exchange

FOLENS &7




9.2 The human male reproductive system

Figure 9.2 shows the internal organs of the male reproductive
system. Figure 9.3 shows the external male reproductive organs.

P Carries sperm from the testis to the urethra
in the penis

P Collects seminal fluid from the seminal
vesicles and the prostate

Sperm duct Bladder Ureter

Testis

Scrotum Penis

Passes semen Figure 9.3 Male reproductive organs

into the female

: Seminal

vagina icl

vesicle Secretes seminal fluid to nourish
the sperm
Prostate
gland
Penis The sperm ducts pass semen into
Urethra the urethra
Testis
Scrotum

Produces sperm and testosterone
Foreskin

P Holds the testes
P Keeps testes cooler than body temperature
(sperm need to be below 37 °C to survive)

Figure 9.2 Parts and functions of the male reproductive system

Protects the penis




9.3 The human female reproductive system

Figure 9.4 shows the internal organs of the female
reproductive system. Figure 9.5 shows an overview
of the female reproductive organs.

P Collects eggs from the ovary
» \Where fertilisation occurs

Fallopian tube (oviduct)

Womb
(Uterus)

Figure 9.5 Female reproductive organs

Ovary Uterus (womb)

Produces eggs
and oestrogen Where a baby grows and

develops

Vagina Cervix

P Where the penis is P Narrow passage

placed during sexual between the vagina
intercourse

P The birth canal

and uterus
P Widens during birth

UE N ' Figure 9.4 Parts and functions of the female reproductive system




For experiments, callouts are 1 Place a plantin darkness
. for 48 hours to remove the The reason we fect the leavee
used to huge benefit. 4+ Expose the %

starch (destarch).
plant to bright light

for ctarch and wnot for glvcose

in thic experiment is that

H R for 6 hours to allow Paper clip
.Plaln bIaCk ertlng for the Iabels photosynthegsto f_l Rlemo:e ﬁg’fﬁﬂhﬂ(‘g{&fﬂﬂfff{hﬂ.a{efh
t t
Lo ol d;kp:..zzs_ o photocynthesis, it is immediately

*Yellow background for the steps
in the procedure oted 3 Cowroneleatuith
plant aluminium Toll 1o preven

*Pink background for other e
. . Figure 8.7 (a) A destarched plant is exposed to light, with one leaf covered from light.
important points

converted to ctfarch.

Test the covered leaf 6 Place the leaf in hot alcohol
and one exposed leaf - to remove the chlorophyll.
5 Place the leafin
for starch to see if The water should

boiling water to soften it.

be hot, not boiling,
as the alcohol

photosynthesis has .

taken place. Hot water \

~ would evaporate
Leaf at 79 °C.
Alcohol
= | Boiling water o

Hotplate (turned off)

The chlorophyll is removed so that any
change in colour can be easily observed.
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Examination preparation

]

(a) Figure 11.11 shows bacterial cells dividing in

11.4 Natural selection

Charles Darwin made a number of important observations as a result of order to reproduce. This is an example of asexual
studying organisms so closely. These observations led him to come up reproduction. Describe one difference between
with the theory of natural selection (Table 11.1). sexual and asexual reproduction.

Sexual reproduction involves two parents. Asexual

Observations Conclusions reproduction invelves one parent.

1. Darwin observed that living 1. There is a struggle for OR
things produce a very large existence. Organisms are Greater variation in offspring results from sexual
number of potential adults. For constantly in competition for reproduction. Offspring from asexual reproduction
example, an oak tree produces food, mates and space. As a are all the same.
vast numbers of acorns; frogs - result of this competition, many OR
produce vast numbers of eggs of the population die.
in frog spawn. Fertilisation is involved in sexual reproduction. There
2. One would expect that is no fertilisation involved in asexual reproduction.
population numbers would (b) Over time, a bacterial population can evolve.
explode, but they don’t. Outline the theary of evolution by natural selection.
3. There are differences within 2. Because of these differences, A population will produce much more offspring than its environment can support.
members of a species. (A lot of some organisms are better . .
these differences arise due to adapted to survive in their Therefore, there will be a struggle for existence.
mutations.) environment. Mutations cause variations among the organisms of a species.
» These organisms live to . . ) )
- reproduce and so pass their Some organisms will become better adapted to their environment.
genes on to their offspring. This means the better-adapted members will survive to breed and pass their genes on to their
» The organisms that are less offspring. This is the survival of the fittest.
well adapted die off, so their
genes are not passed on The members that have not adapted will become extinct. A new species will come about from the
(Figure 11.8). better-adapted organisms. This will happen over a number of generations.

Table 11.1 Darwin’s conclusions from the observations that he made

“It is recommended that students practice and develop the skills needed to produce paragraph-length answers”.
Chief examiners report 2019
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The chief examiner, in his report on
the 2019 exam, made reference to
the fact that the concept of a control
was only answered correctly by 12%
of candidates.

This type of question was also asked
in 2023.

EXPERIMENT 4.2

Full step-by-step instructions for
carrying out this experiment are given in
Experiment 4.2 in the Student Laboratory

To test a sample of food for the presence of glucose

The control: Water with Benedict's solution added. A control experiment is used
for comparison to show what happens without the experimental treatment.

Water +
Benedict’s solution

Water +
Benedict’s solution

Food sample +
Benedict’s solution

Food sample +
Benedict's solution

1 Placea
sample of food
in a test tube.

4 If the
Benedict's
solution turns a
brick-red colour,
glucose is present.

2 Add an
equal volume of
Benedict's solution

to the food. 5 The control

remains blue.
3 Place the
test tubein a
hot water bath.

Hotplate

Figure 4.3 To test a sample of food for the presence of glucose

@ A Folens video of this experiment is available online.

— — -

-— e —

EXPERIMENT 4.3

Full step-by-step instructions for

To investigate the digestion of starch by the
enzyme amylase

This experiment is summarised in Figure 4.8.

1 Place the same 3 Add water to test tube B.
volume of a starch
solution in each of
two test tubes, A

and B.

2 Add amylase to
test tube A.

Water bath |1

at37°C {

4 Place both test
tubes in a water bath
at 37 °C.

Starch + amylase Starch + water
(the control)

The control: lodine solution
is added to a test tube with
water. The iodine will remain
a brown-orange colour.

ﬂ Liquid food

2 Add a few drops
of iodine solution to
the food.

lodine solution

[ODINE 3 Ifthe
iodine turns

EN TN PIPTER SN

A and add to the iodine

5 Place one drop of iodine in
two wells of a spotting plate.

Figure 4.8 To investigate the digestion of starch by the enzyme amylase

carrying out this experiment are given in
Experiment 4.3 in the Student Laboratory
Notebook accompanying this textbook.

6 After 5 minutes, take 7 Repeatstep 6
a sample from test tube for test tube B.

in one of the wells.

8 Note that the starch
+ water (test tube B)
turns the iodine a blue-
black colour. Therefore,
the starch has not
been digested.

9 Note that the starch
+ amylase (test tube A)
does not change the
colour of the iodine.
Therefore, the starch
has been digested.

2 Remove the lid of one of
the agar plates for 10 minutes.

Agar jelly

Control

Petri dish

3 Keep the other plate closed, i.e. it is the control.



1.

Experiment 17.1

To make a mixture using iron and sulfur and then
change the mixture into the compound iron sulfide

‘& Introduction
In this experiment you will make a mixture of the elements iron and sulfur. You will study
some of the properties of this mixture. You will then heat some of the mixture to cause a
chemical reaction to occur, forming a new compound. You will then study the properties

of the compound formed.

Method and observations

*  Some iron filings are weighed out on a clock
glass using the laboratory balance.

*  Some sulfur is weighed out on another clock
glass using the laboratory balance, Figure 17.8.

*  Theiron filings and sulfur are placed in a
mortar and the mixture is ground very well
using a pestle.

*  The mixture is divided into two parts.

* A bar magnet is used to separate the iron
filings from the sulfur in one part of the
mixture.

*  The other part of the mixture is placed in a
test tube and heated in the fume cupboard
using a Bunsen burner.

»  The bottom of the test tube is heated until
the mixture begins to glow, Figure 17.9. The
Bunsen burner is removed for a while and
then heating is continued.

The grey material formed is removed from
the test tube. It is tested with a magnet. It is
found that it is not attracted to the magnet.

First Edition p. 158
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520
Iron Filings SulFur
Y Wy

Mixture of sulfur | o
and iron filings 2 A

Mixture of sulfur

Magnet 1 :
and iron filings

Iron filings

Mixture of sulfur
and iron filings

(: O}j— iron sulfide

o

Magnet —fj[
|
|

Figure 17.8 Investigating the properties
of a mixture of iron and sulfur and of the
compound iron sulfide

EXPERIMENT 17.1

Full step-by-step instructions for

iron sulfide

1 Weigh out known amounts of
iron filings and sulfur.

-
[y

Iron filings Sulfur

e

Q@i— Iron sulfide

5 Theiron and sulfur cannot
be separated from the iron
sulfide using a magnet.

To make a mixture using iron and sulfur and
then change the mixture into the compound

Magnet ‘f] ‘

carrying out this experiment are given in
Experiment 17.1in the Student Laboratory
Notebook accompanying this textbook.

This experiment is summarised in Figure 17.12.

2 Grind the mixture of iron filings
and sulfur very well.

Mixture of sulfur |
and iron filings |

Mixture of sulfur

Magnet
and iron filings

Iron filings. -
& it
wey

3 Theiron and
sulfur are easily
separated from the
mixture using a

magnet.

4 Heating the mixture causes
a chemical reaction to occur. A
compound called iron sulfide is
formed. Fe + S —» FeS

Mixture of sulfur
and iron filings

Figure 1712 Investigating the properties of a mixture of iron (Fe) and sulfur (S) and of the compound iron
sulfide (FeS). Iron sulfide has different properties than the elements from which it is made.

@ A Folens video of this experiment is available online.

Students are asked on the examination papers for the steps

involved in various experimental procedures.

Second Edition p. 165 FOLENS .
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{a) Carbon dioxide (CO] is a (b} Water (H,0) 15 a compound (e} Iydrogen chloride (HIC] is
compound and consists of molecules.  and consists of molecules. Each a compound and consists of

Fach molecule 1z made up of one maolecule 1s made up of one atom malecules, Fach molacule is made up
dlom of carbon [dravn in black) of oxygen joined Lo Lwo aloms ol ol one alom ol hydregen joined Lo
joined to two atoms of croygen (drawn hydrogen. itis usuzlly a liquid at one atom of chlorine. It is usually a

In red), The diagram represents solid FeOm temperatune, gas at reom temperature,

carbon dioxide ('dry ice').

Figure 17.7 Examples of particle thecry diagrams for some compounds

Some examples of particle theory diagrams of mixtures are shown in Figure 17.11.

% &

8
o
o &

{a) A mixture of two solids, eq. iron {b) A mixture of two liquids, e.q. (c) A mixture of twio Qases, e.0.
filings and sulfur water and methylated spirits hydrogen and oxygen

{for simplicity, the particles of

methylated spirits are represented

as purple spheres)

s c U E N c E Figure 17.11 Examples of particle theory diagrams for some mixtures

p. 164
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Teaching the concept of Activation Energy

» The plastic bottle contains millions of these molecules, which
are colliding with each other and with the walls of the bottle.

» Imagine you are standing on the street looking at people
passing by. Some are walking slowly, others are walking quickly
and some may be running.

» A similar situation occurs in the case of the gas molecules -
they are moving at different speeds. Some are moving more \
slowly than others and therefore have lower amounts of g’;‘l’ffur;e—w g
energy. When gas molecules with low kinetic energies collide, v
they simply bounce apart without any reaction taking place. a O

» If molecules with high enough kinetic energies collide, products -~
are formed. This is an effective collision. Hydrogen ——&) w

» Chemists have found that a certain minimum amount of energy molecule e

is necessary for a chemical reaction to occur when molecules
collide. This energy is called the activation energy. L w

The activation energy is the minimum energy that colliding \w
particles must have for a chemical reaction to occur.

Figure 24.5 This bottle
contains a mixture of hydrogen
gas and oxygen gas. The
particles of hydrogen gas and

In Chapter 22 we saw that reactions are faster at higher
temperatures. We can use the collision theory to explain

this observation. oxygen gas are continually
. . colliding with each other and
How do we explain why reactions are faster at with the walls of the bottle.

higher temperatures?
Essential Science p. 230



Anything that takes up
space and has mass

» In elements, all atoms Consists of two
are the same or more different
®» |In compounds, all substances mingled

molecules are the same with each other but not
chemically combined

Pure substances Mixtures
Elements Compounds (p )
A substance that cannot be broken A substance that is made of two
down into simpler substances by or more different elements that are
chemical means, e.g. hydrogen, chemically combined, e.g. water,
helium, oxygen carbon dioxide

Figure 17.9 All the substances (matter) in the world are either pure substances or mixtures. All pure substances
are either elements or compounds.

SCIENCE FOLENS &5



EXPERIMENT 18.2 Full step-by-step instructions for

. . carrying out this experiment are given in
To investigate the effect of temperature Experiment 18.2 in the Student Laboratory
on solubility and to use the data obtained Notebook accompanying this textbook.

to plot a solubility curve

This experiment is summarised in Figure 18.8.

1 Grind up a sample 2 Weigh out 100 g of the 3 Heat 100 cm? of water to about 30 °C.

of copper sulfate. powdered copper sulfate. Note the exact temperature and remove
the beaker from the hotplate.
1. -~ 2. Powdered copper sulfate -

Water
Digital

-_\. ..'/,‘ . .
/ " pectle Clock glass (or weighing
Mortar thermometer

boat or beaker)

Powdered copper sulfate

4. Q\\\l
Glass stirring rod \\d = S|

Hotplate

4 Add the copper sulfate in small quantities
and stir after each addition until dissolved.
Keep adding until no more will dissolve.

Copper k
sulfate solution !". I

W Digital
thermometer

5 Weigh the copper

sulfate remaining in

the clock glass. Using 5.
subtraction, calculate

the amount of copper

sulfate that has 6 Repeat the experiment at 40 °C, 50 °C, 60 °C, etc. Enter the mass
dissolved in the water. dissolved at each temperature in a table. Draw a graph of your results.

Figure 18.8 Summary of the steps involved in investigating the effect of temperature on solubility and to use
the data obtained to plot a solubility curve

SCIENCE

(p. 173)




EXPERIMENT 21.2 Full step-by-step instructions for
carrying out this experiment are given in

To investigate if mass is unchanged when a chemical Experiment 21.2 in the Student Laboratory
change takes place Notebook accompanying this textbook.

This experiment is summarised in Figure 21.11.

1_' Place an ﬁ_xlka—SeItzer or 2 Pour water into a small conical flask. 3 Attach the
similar tablet in a balloon. balloon to the

1 — Conical flask {—\ T
Balloon =2 /%_j !
. / Elastic band / ' conical flask.

/ B / \| Secure the
5 F \ — r, WS -
F ‘ balloon with an
Water elastic band.
Alka-Seltzer {
tablet :
2 4 Place the apparatus
P on an electronic balance
g ) and note the mass. ‘K 1 )
5 Tip the contents of the balloon into the water.
Note the mass when the chemical reaction is over.
Figure 21.11 A chemical change takes place when the Alka-Seltzer tablet comes in contact with water. No p 1 99

change is observed in the total mass before or after the chemical reaction has taken place. This verifies the law

of conservation of mass.

@ A Folens video of this experiment is available online.

SCIENCE




Integrated instruction- make material easier to

visualise/learn.
Experiment 29.2 S,

To find the density of an irregular-shaped object

Introduction

In this experiment you will find the mass and the volume of a stone and then calculate its
density.

Key steps in procedure
*  The mass of the stone is found by placing it on a balance.

*  The volume of the stone is found by gently lowering it completely into a filled overflow
can and noting the volume of water that flows out using a graduated cylinder.

*  (Remember to read the bottom of the meniscus at eye level!)
Calculations

Divide the mass of the stone by the volume of water. You have now calculated the density
of an irregular-shaped object.
d

L WP

m

Figure 29.3  Finding the density of a stone

a. A Folens video of this experiment is available online.

SCIENCE®

EXPERIMENT 301 Full step-by-step instructions for

carrying out this experiment are given in

To find the density of an irregular-shaped object Experiment 30.1in the Student Laboratory
This experiment is summarised in Figure 30.3. Notebook accompanying this textbook.
Strin 2 Fill the overflow 4 Attach a string to a stone
can with water so that it can be lowered into
Stone until it overflows. the overflow can without

splashing.
1 Find the mass of a dry, = -

clean stone on an electronic 3 When the k
balance. water stops J
lem*|  dripping, place Tem?
Overflow can —— e T "=
Stone T a graduated ﬁ/ \ ‘ |
cylinder under - ~—"> 3

i

the spout. |

_

m
o

=
ol b b

=

5

Wooden == Graduated
block . cylinder ] -
Electronic balance %y~ 6 Divide the mass of the 5 When water stops flowing,
4;; stone by the volume of the read the bottom of the meniscus at
435:’:: water. This is the density. eye level. The volume of the water
Calculat q”ﬁ” Don't forget the units! eqguals the volume of the stone.
alculator

Figure 30.3 Finding the density of a stone

Additional experiments using a similar method can be found in the Student Laboratory Notebook
accompanying this textbook. Experiment 30.2 describes how to find the density of a regular solid.
Experiment 30.3 describes how to find the density of a liquid.

® Folens videos of these experiments are available online.

p. 294



Emphasis on step-by-step method on the
phySiCS SECtiOn Candidates should show their

calculation work clearly. Calculations
Emphasis on a step by step method of carrying out  should be fully completed.

calculations to unsure that students will get attempt ~ SEC Chief Examiner's Report p. 8
marks for work that is partially correct.

=§ WORKED EXAMPLE 301

A dry stone is placed on a balance. The mass is found to be 36 g. Using a graduated
cylinder containing water, the volume of the stone is found to be 12 cm?®. What is the
density of the stone?

Step 1: Write the formula density =

mass
volume

369 p. 293

Step 2: Fill in the equation 12 om?®

Step 3: Write the answer with the correct units = 3 g/em?

SCIENCE FOLENS &y



Questions made more appealing using additional

(a) An athlete ran a 2,000 m race in 6 minutes. What was her average speed?

(b) An aeroplane travelled from Dublin to Cork, a distance of EI:]E:-

200 km, in 40 minutes. What was the average speed of
the aircraft during the journey?

In keeping with the SEC Exam Paper many Answer

(a) Since the units of speed are metres per second,

questions are illustrated as shown. first convert minutes to seconds:

6 minutes =6 x 60 =360 s

diagrams where possible.

dist
Step 1: Write the formula speed = %
Step 2: Fill in the equation =% Figure 31.2

Step 3: Write the answer with the correct units =556 m s

(b) 40 minutes = 40 x 60 = 2, 400 seconds
200 km = 200,000 m

distance 200,000 m
speed =" time = 2400s =833 ms’!

o
Tyt

Figure 31.3

Cince we divided mefres by reconds,

Q: The speed of a person is 5 m s-1. What does this mean? we write the unit as m/s. This is

A: It means that the person is covering 5 metres of ground often written as m s
each second. After 1 second the person has travelled a total

distance of 5 m. After 2 seconds the person has travelled

a total distance of 10 m. After 3 seconds the person has

travelled a total distance of 15 seconds, etc.

Second Edition p. 302

SCIENCE FOLENS &




Questions made more appealing using diagrams

where possible

(a) A car increases its velocity from O m/s to 10 m/s in 5 seconds. What is its acceleration?

(b) A car reduces its velocity from 5 m s'to 0 m s7'in 10 seconds. What is the acceleration?
Answer

(a) i i
Step 1: Write the formula s el

acceleration =

time taken
Step 2: Fill in the equation = UL mf;;() s
Step 3: Write the answer with the correct units = 2mfs/s or 2ms?

Figure 3116

changeinvelocity = Oms!-5ms?

(b) acceleration = Time taken = 10s =-05m/s/s =—0.5m s?

Figure 3117

Second Edition 140
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Electricity chapter split into two different sections

= = ~y B R | ARSH

B WS- current electricity

ORLD Building Blocks; Systems and Interactions

Current electricity.

a
. . . . =
Constructing some simple circuits
Keywords

To help students understand, construct and draw some in this chapter:

| S & simple electric circuits Ammeter
Interactions

To ensure that students know how to measure Voltmeter

voltages (potential difference) and currents in simple Voltage

circuits Potential difference

Variable resistor
Light-dependent resistor (LDR)

To enable students to measure the resistance of
electronic components

Objectives: Ohm
N . Amp
To help students understand, construct and Important words in this ChanEi’i Volt
draw some simple electric circuits Resistor
E Circuit Variable resistor Thermistor
To instruct students how to measure and hed d
calculate voltages (potential difference), Eillad s 5o t-dependent  wattmeter
and currents in simple circuits Electron Lol Resistor .
ol P OV A
To assist students to calculate and measure Conductor Ohmmeter

the resistance of electronic components Rirorcter Amp Serins n cOnstru cti ng electrical

To help students investigate the relationship Volt L

. : i Voltmeter Parallel = = -
etween current, voltage and resistance d I t t
, voltag ; Watt ana electronic circuits
Voltage
Potential Diode i -
e .- THE PHYSIC, RLD Building Blocks; Systems and Interactions
difference Light-emitting
o
L diode A ——
4 ' J = Keywords
( To help students understand, construct and draw some in this chapter:
simple electric circuits Resistor
To enable students to measure and calculate voltage Variable resistor
and current in simple circuits Light-dependent resistor (LDR)
To help students understand the effect of (i) changing =D
voltage and i) changing resistance on the current in a Light-emitting diode (LED)
circuit Thermistor
To assist students to calculate and measure the Wattmeter
resistance of electronic components Power
Watt

To help students investigate the relationship between

Greater teacher choice to complete topic consecutively or to take a break,

revise and build on previous knowledge.

SCIENCE FOLENS




Additional diagrams to help students visualise/model
various concepts

34.11 A model to simulate current, voltage and
resistance

JE—

&

Pump

=

Water current

Voltage can be represented by a pump.
A small pump produces a low rate of
flow of water around the circuit.

Timeline [day):

=

Water current

Pump

A more powerful pump will create a greater flow of
water around the circuit. Similarly, a higher-voltage
battery will push more electrons around the circuit
every second. A larger electric current will flow.

I i i »
14 28
Waxing (getting ‘bigger’) Waning (getting “smaller’)
During a As part of Eventually  As more During a After a After After the waning
new moon, themoonis vyousee half than half of full moon, waning the third crescent, the
the moonis Iit, it appears of the moon the moonis  youseethe  gibbous, the quarter,the moon will
completely  crescent- lit {the first  lit, tis called entire litface moon will moon will continue to
dark. ltwill  shaped. quarter). a waxing of the moon. continueto continueto  darken from
begin to get The moon The moon gibbous. The moon darken fromn  darken from right to left
bright from continuesto continues to The moon will begin right to left. right to left. and eventually
right to left. get bigger get brighter continuesto  to darken will become
{waxing) from right get brighter  {waning) completely dark
from right to left. (waxing) from right p . 395 (a new moon).
to left. fromrightto to left

left.

PR

L =
-

Pump
Resistance can be thought of as a narrowing in
part of a circuit. As this part of the pipe is narrow,
it offers a high resistance to the flow of water.
Therefore, less water flows around the circuit

every second. Similarly, in an electric circuit, a high
resistance causes less current to flow.

Water current

A water model to represent resistance

Gas giants

Saturn

Ice giants

Meptune
Uranus

Jupiter

p. 356

Water current

F’ump

As this part of the pipe is not as narrow as diagram
(a), it offers a lower resistance to the flow of water.
Therefore, more water flows around the circuit
every second. Similarly, in an electric circuit, a low
resistance causes more current to flow.

D. 384



ELECTRICAL =

"b\
ENERGY :" @“‘ﬂ
& Rech
- echarging ag Electric fire
mobile phone
Light )\ Solarpael battery . p "m & r; SOUND
bulb _ @ Electric| | Electrical | ENERGY
thﬂS'h"nthESIS Car battery motor generator f
LIGHT CHEMICAL =" KINETIC < POTENTIAL v
e - 8
ENERGY ENERGY \A ENERGY .a ENERGY
Respiration wﬁ}f
Friction - = ﬁ @
Chemical ¥ Muclear power
L : plant 1 ]
Light stick T & Steam engine =
) NUCLEAR r
% Fuels burning / ENERGY
\___Fire S8 HEAT 4 /)
ENERGY >

Figure 33.11 Some energy conversions

SCIENCE
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Additional diagrams with matching photos

:Q EXPERIMENT 34.2

oo

&

1 Make a circuit
with a switch and a
battery. Turn on the
switch to make sure
the bulb works.

Full step-by-step instructions for

To measure the current in a circuit using an ammeter
This experiment is summarised in Figure 34.6.

o

2 Remowve a wire from
one side of the bulb.

Figure 34.6 How to connect an ammeter in a circuit

R —

oo

carrying out this experiment are given in
Experiment 34.2 in the Student Laboratory
Notebook accompanying this textbook.

—

oo

3 Connect an
ammeter into
the circuit.

@ A Folens video of this experiment is available online.

SCIENCE

—® o Lo

4 Use an additional wire
to complete (make) the
circuit. The bulb should light
up and a reading should
appear on the ammeter.

FOLENS



3 The very thin wire in the bulb tries to
] slow down the current. Since the bulb offers
2 The flow of electrons is ) . ) )
_ resistance, it is called a resistor. The unit for
e2ll=d smE s s U 2 resistance is the ohm (€2). Current flowin
current is the amp (A). The —_ ' 9

through a resistor causes heating in the
more electrons that pass a - )
L. . resistor. The greater the resistance, the less
point in the circuit per second,

the greater the current. current flows.

1 The battery pushes
electrons around the circuit. The
amount of ‘push’ is measured
by the voltage of the battery.
The unit of voltage is the volt
(V). The greater the voltage, the
greater the current. (Another
name for voltage is potential
difference.)

The three
key terms in current
electricity are voltage,
current and resistance.

SCIENCE % FOLENS &



SCIENCE

fé{ EXPERIMENT 35.1

Full step-by-step instructions for

To determine the resistance of a conductor by
investigating how the voltage across the
conductor varies with the current flowing

This experiment is summarised in Figure 35.6.

3 Measure the voltage across the
coilled wire using the voltmeter.

1 Set up the circuit as shown.

Coiled wire {a resistor]

(;:l A Folens video of this experiment is available online.

variable resistor (rheostat). Note the new
y—ll—ﬁ— current and the new voltage. Repeat the

2 Measure the current
flowing us

Figure 35.6 Investigating how the voltage across the coiled wire varies with the current flowing through it
allows us to determine the resistance of the coiled wire.

carrying out this experiment are givenin  ~|
Experimeant 35.1in the Student Labaratory
Notebook accompanying this textbook.

L —

4 Change the voltage across the coiled
wire by moving the sliding contact on the

step at least five more times.

ing the ammeter,

5 Summarise the data in a table, Plot a
graph of voltage vs. current and calculate

the resistance of the wire (see worked p 0 362
example 35.3).




Sankey Diagrams

1 This line
represents the total
energy entering the
appliance per second.
The type of energy
and the amount of
energy are labelled.

3 The downward-facing arrow shows the
amount of energy dissipated (wasted). The
form of energy and the amount of energy
are labelled. The thickness of the arrow also
represents the amount of energy. You may
have more than one arrow if more than one
form of energy is dissipated.

2 This straight through arrow represents
the amount of energy used for the purpose
intended, e.g. making light in a bulb. The
thickness of the arrow also represents the
amount of energy.

Electrical energy
(100 joules)

Light energy
(2 joules)

Heat energy

(98 joules)
p. 334

Sankey diagrams show the flow of energy entering and leaving a device.

SCIENCE

FOLENS &7



Overcoming common
misconceptions/errors that are
evident from marking of past
examination questions

SCIENCE FOLENS &5



Exam tips to point out some misconceptions

EXAM If you are asked to give a use for a graduated cylinder, a vague answer such as 'to measure a
TIFI liguid® will not gain full marks. The correct answer is "to measure the volume of a liquid. Many
students lose marks by not being clear when stating the function of instruments.
EXAM These symbols are named
TIP! on page 73 of the State
% _— Examinations Commission
Formuloe and Tables
Earth booklet.
Sun
EXAM You must include the units to
get full marks in the exam.
TIP!
EXAM Hint: The moon needs to be shown as:
» FRound
m.-u # Closer to the Earth than to the sun
» Orbiting the Earth
Em" In your exam you may get some marks (attempt marks) for an incorrect answer if you
TIPI show how you got your answer. It is very important that you follow the step-by-step

_— method as shown above so that you can get these marks if you make a mistake! This is
also very important in Maths. FOLE Ns Cﬁ:}




2019 Q2 Calculations and UNITS

Question 2 (15 marks)

A student was asked to measure the density of a block.
The dimensions of the block are shown in the diagram.

The mass of the block is 128 g. T
4 cm 128 g

(a) Calculate the volume of the block.

A
Calculation l .(2 cm
«<—8cm —>

(b)Calculate the density of the block. Include the unit for your answer.

Calculation

150



2019 C sinks the MOST
Sinking on own 2 0

(c) The photograph below shows three glasses of water labelled A, B and C. An egg was placed
into each glass. The photograph was taken when the eggs were stationary.

Which glass (A, B or C) contains the egg with the greatest density?

Give a reason for your answer.

(b)

2

Units: g/cm?®

()

C

Reason: sinks most / lowest / bottom
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2019 Q 16

Question 16 (45 marks)

2019 marks the 507 anniversary of man’s first landing on the
Moon. Since then there have been a number of other
missions to the Moon.

(@) The diagram below shows the Earth orbiting the Sun.
Complete the diagram to show the shape, location and
maotion of the Moaon in the Earth-Sun-Moon system.

%

(b} At the time of the first landing, the Moon was in a waxing crescent phase as seen from Earth.
The images below show different phases of the Moon in sequence, from left to right. Place a
tick {v") in the box beneath the image which shows the Moan in a waxing crescent phase.

Shade in the image of the Moon on the left to illustrate the next
phase of the Moon in the sequence above.

(c) On January 2™ 2019, the Chinese Chang'e-4 lander touched
down on the far side or “dark side” of the Moon.

Explain why this side of the Moon is never visible from Earth.

aile Marks
(a) | Circular Moon 3
Closer to Earth than Sun 3
9
Orbit indicated around Earth 3
(b) | Firstimage (image on the left) 3
6
Right part of moon shaded 3
(c) | The Moon spins (on its axis) 3
at same rate (in the same time) it takes to orbit the Earth 3, 6
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2022 Q2

Question 2 (15 marks)

The images below show three celestial objects found in our solar system.
The objects are not shown on the same scale.

Moon Planet

(a) Match the name of each celestial object with the correct description in the table below.

Description Name of celestial object

Consists of burning gas

Orbits a planet

Orbits a star

(b) Which of the celestial objects above has the largest diameter?

153



2022 Q2

(c)

Draw a labelled diagram to show the positions of a moon, a star and a planet during a lunar
eclipse, i.e., an eclipse of the moon.

(b)

Star

(c)

Labelled diagram:

Star

Planet

Moon

Collinear and at least two named

154



2022 Q6

(d) Explain why the Moon is visible from Earth.

(e) An object weighs less on the Moon than on Earth.
Put a tick {+') in the box next to the sentence that explains why:

It is colder on the Moon than on Earth.

The Moon has a smaller radius than Earth.

The Moon has a smaller mass than Earth.

The Moon has no atmosphere.

(d) Light of Sun reflected from Moon. Sun illuminates Moon. Did not accept Sun Shines on Moon.
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2022 Q 8 Very poorly answered.

Question 8 (15 mar

During your studies you learned about a scientific model that helps us understand the origin of the
universe.

b oo [=

(a) |Big Bang (theory) 1
Evidence:
Outline two pieces of evidence that support this model. Expansion of universe or galaxies (red shift) // cosmic or background radiation //
ratio or presence of hydrogen and helium in gas clouds in distant galaxies Any two| 1+1

(b) Correct benefit 6

E Correct hazard 6

In September 2021, the SpaceX Inspiration4 mission successfully orbited the Earth. This was the
world’s first all-civilian space mission and represents a new era for human space exploration.

‘ (b) Outline one benefit and one hazard of space exploration. Could Kill you >0
A Dangerous - 6

2023 Did not accept: you could die, bad for
health, no gravity, dangerous.
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2022 Q 11 Hﬂrthpule___‘___‘_ﬁ’m/ | .f} ‘\

Earth Sun
Earth's axis
/
5
South pole / \ /

(a) Starting at position A, what will be the position of the Earth when 18 months have passed?
Put a tick (v} in the correct box.

Position A I:l Position B |:| Position C |:| Pasition D |:|

(b} Which letter, A, B, C or D_represents the position of the Earth during summer in the
northern hemisphere? ifYyour answer.

A NB. When explaining Seasons must say tilted not leaning etc.
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2022 Q 14

[c) (i) EU agriculture has reduced its greenhouse gas emissions by 20% since 1950. Name a
greenhouse gas which drives climate change and is produced by agricultural practices.

(ii) Describe an initiative that could be undertaken to reduce the production of this gas.
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2 O 2 2 Q 1 5 [c}] Heatenergy is also produced when a person uses a trampoline.

. Describe one possible source of this heat energy.
Question 15 (60 marks)

Energy exists in many forms. The energy stored by an object due to its position or shape is called

potential energy. The energy of an object due to its motion is called kinetic energy.

Potential energy is converted to kinetic energy when a person jumps on a trampoline.
The diagrams show the position of a person at certain times while jumping.

Maximum height

7
..mm

Position 1 Position 2 Position 3 Position 4

(a) Answer the following questions by putting a tick (+) in the correct box.

(i} Identify a position where the person has least kinetic energy.
positon1 | |  Position2 [ | position3 | | positiond | |

(i) Identify a position where the trampoline has its greatest potential energy.
e

————

Position1 [ | Position2 [ ] Position3 [ | Positiond [ |
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2023 10 (c)

[c) State one advantage of using nuclear power to generate electricity.

(c) |Low carbon footprint (reduces carbon emissions) / reliable / efficient / clean /
doesn’'t produce greenhouse gases [ cost effective 3

Did not accept : Renewable/ sustainable/ cheap/ replaced fossil fuels/ Generates more energy/ more
powerful/ more electricity.
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2 O 2 3 Q 1 1 (c) Describe how plants and animals add carbon into the soil in process C.

Question 11 (30

The diagram below shows how carbon moves into and out of the air and soil.
This is part of the carbon cycle.

(c) [Decay / decomposition 3

(d) Process D shows the burning of fossil fuels, which releases carbon dioxide into the air.
Name one such fuel.

‘Gas’onown =2 0

(e) Carbon dioxide is often referred to as a greenhouse gas.
Describe two environmental concerns associated with an increase in the level of carbon
dioxide in our atmosphere.

(e) |Extreme weather events or described / flooding / global warming / species
extinction/ climate change / melting of icecaps / rise in sea levels / other correct
Any two| 2(3)

Increasing Heat/ Reducing Air Quality = 0
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2023 Q13

(i)

Our solar system is part of the Milky Way galaxy. What is a galaxy?

(a)

(i)

(ii)

Sun //f
and the objects that orbit it

Collection of stars

Must say orbit. Circle, rotate 2 0

No marks for definition of galaxy as collection of solar systems
or suns.

B
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Science in Society Assessment Task
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Science in Society Assessment Task (10%).

® A full chapter (Chapter 40) on the Science in Society Assessment Task.

® Chapter 40 includes SEC booklet with model answers completed for
each section of the booklet to show students the depth of answering
required to get full marks.

® A blank SEC booklet included in the Assessment Skills Book to help
students practice writing up the Science in Society Asssessment Task.

Many of the skills which students develop while undertaking the
Assessment Task are assessed in the examination paper. (Chief
Examiner’'s Report 2019)
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Science in Society
Assessment Task

.
P Keywords
Objectives: in this chapter:
Ta give studerts an urderstanding of hine to camy ot Ewidence
rageanch on & Science in Sockty topic Primary
T aks stuckerits famlar with the variaus categories Secondary
af data that can be collected during a rescarch projecs Research
Ta gree students an appreciation of the need 1o :;ﬂlaﬁil‘l‘f
a5

ewaluaie daims and apinions studied in a research

praject

40.15Science in Society Assessment Task

The State Examinations Commission (SEC) examination paper that you will undertake at the end of Third
“fear is wiorth S0 par cent of the marks awarded to you by the SEC. The remaining 10 per cent of marks
are awarded by the SEC based on the andvders that you write in the SEC Assessment Task booklat. When
you complete this booklet. it is sant to tha SEC to be marked with youwr wintten examination. A copy of the
Asgcessment Task booldet is printed in the Assessment Skills Book accompanying this textbook.

The questions m the Assessment Task booklet are based on the Scence in Society Investigation that you
complated as part of the second Classroom-Based Assessmant (CBA) that you undertock in Third Year
vou will recall that the first CBA, undartaken in Secand Year, was an Extended Expernmeantal Investigation
(EEI), The EEl mvalved laboratory practical work, The Soience in Saciety Investigation deas net mvalve
any laboratory practical work. Instead, you will canry out research on a Science in Soceety igdue You may
recall that we discusied Stence in Saciety in Chapter 1. There are hundreds of Science m Sadiely issues
that you could investigate, Your teachar will guide you in chaosing a suitable topic,

40.2 Primary and secondary data

When you carried cut your Extended Experimental
Irvestigation, you collected data yourself rathar than
use data that had been collected by somebody else.
Diata collected by the researcher him or hersedf are
called primary data. The word data means “factual
infarmation’, Crata is the plural of datum,

Primary data are data collected by the
resaarcher him ar hersalf,

Primary data are commonly colected by students
far research projects (Fegure 40.1). The data are
pften used when mperting the results of research
prajects carried aut by the resesncher

Diata that have not been collected by the resaarcher
hirm o harself are called secondary data.

Figure 40,1 Primary data ane data that you
have cellected yourdell 48 part af canyirg aul an
yestigabion or & res=arch project.

THE NATURE OF SCIEMCE “

Secondary data are usually available
from a number of sources, such

as websites, books, journals and
government records (Figure 40.2).
Secondary data have already been
collected at some time in the past.
For example, census data of the
population of Ireland are available
from government organisations.
Also, data on examinations are
available from the State Examinations
Commission. A great deal of
secondary data are available online.

L‘Wb

Secondary data are data
collected by somebody other
than the researcher.

Figure 40.2 Secondary data are data collected by somebody other
than the researcher. A lot of secondary data are available online.

40.3 The research question

When choosing a Science in Society topic to research, you should choose one in which you are
interested. If you are interested in the topic, it will help to motivate you to work hard on it. When thinking
about the topic, consider some of the following areas:

» An application of science that has an effect on human health.
» An application of science that has an effect on the environment.
» An application of science that has an effect on society in general.

When you have decided on the topic on which you wish to carry out research, you need to draw up
a research question.

A research question is the question that an
investigative study sets out to answer.

It is important to choose a research question carefully. Never choose a research question that
can be answered by a ‘yes’ or ‘no” answer.

Bad research question: Is a diet of junk food damaging to your health?
Good research question: How does a diet of junk food damage your health?

When writing a research question, use words such as How? What? Why? and To what extent?
Other examples of good research questions are:

Why is burning fossil fuels bad for the environment?

Why should our government consider allowing a nuclear power plant to be built in Ireland?
What are better alternatives to incinerators for disposing of our waste?

How can the level of recycling be improved in my neighbourhood?

How can | reduce my carbon footprint?

What effects on our health are caused by the frequent use of mobile phones?

In what ways do the benefits of space travel outweigh the hazards?

Why is alcohol consumption so high in Ireland and what strategies are needed to reduce it?
How can we reverse the decline in our bee population?

How does the frequent playing of computer games affect our health?

Why are obesity levels high among teenagers in Ireland and how can we address the problem?
To what extent can wind farms solve Ireland’s energy problems?

p. 418
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Students are
guided
through the
filling out of
the SEC
booklet step-
by-step with
explanations
of what is
required by
each
question and
model
answers
supplied.

p.419

40.4 Completing the SEC Science in Society
Investigation Task booklet

There are four questions in the SEC booklet. Each question is worth 10 marks. It is important to
ensure that you answer each question fully, as shown in worked example 40.1. To help you understand
what is required in each question, a sample Science in Society topic on electric cars is given.

X\WORKED EXAMPLE 40.1

Section A: Investigation and Research
Question 1
(a) State your research question.
In this section, just write a sentence stating your research question.
To what extent do electric cars contribute to improving the quality of air?

(b) Why did you choose this research question?
In this section, give a reason why you are interested in this topic.
I became interested in the topic of electric cars because our neighbour recently purchased an
electric car. He told me that it was less polluting than the diesel-powered car that we have.
(c) Name any two specific research resources that you used during your investigation.
The word specific is important. You must give precise details of research resources. For example,
instead of saying ‘| searched the internet’, give details of the actual website that you visited.

Examples of some specific research resources that | used:

» | used the internet to find out about the benefits of electric cars to the environment.

» | studied the information given on the Sustainable Energy Authority of Ireland website
(www.seai.ie/sustainable-solutionslelectric-vehicles/).

» | watched a YouTube video comparing electric cars and petrol cars (www.youtube.com/
watch 2v=ewcWN-rHQ6Q).

EXAM Other research resources that you could use are:
TIP! » A named newspaper article
A

» Anamed article in a science journal or a magazine
» Anamed TV programme that you viewed

» Anamed podcast that you listened to.

Section B: Knowledge, Reliability and Bias

Question 2

(a) Outline some scientific knowledge you learned during your investigation.
In this section, give some factual knowledge that you learned. Make sure that you use scientific
language or terminology. You should write a minimum of two sentences.
In the YouTube video, | learned that combustion of petrol provides pressure inside a piston in

the engine. This transfers energy to a transmission unit, which turns the wheels and causes
the car to move.

In an electric car, the power source is a battery pack. An inverter converts the direct current
inte alternating current. This causes an induction motor to turn the wheels of the car.

Burning petrol produces €0,, which harms the environment. The batteries in an electric car
do not produce €0, since the energy comes from a battery and no fuel is burned. Therefore,
I concluded that electric cars make a positive contribution to improving the guality of air.

(b) Do you think this knowledge is reliable? Explain your answer.
In this section, give reasons why you feel the knowledge you have gained can be trusted. Does
the person giving the information have a qualification in the subject? Have you checked the
knowledge supplied by comparing it to other sources or to information supplied by other experts
in the area? Is the material up to date?

Yes, | think that the knowledge is reliable because the video was produced by the Learn
Engineering organisation. The person who presented it is a qualified engineer with a degree in
engineering. #lso, the video received very good comments from other engineers around the world
whe viewed it.

Also, | compared the knowledge that | gained about electric cars in the video with information
that | found on the Sustainable Energy Authority of Ireland website. This website is an official
website set up by the Irish government to inform citizens about sustainability. Both sources
gave similar information, so | feel that the knowledge that | gained can be trusted and is
therefore reliable.

Question 3

(a) Name one research resource which you found to be reliable (or unbiased). Explain why.
In this section, find a research resource in which the material is written by professional people
who are not trying to sell you something. [n other words, it is unbiased. The views given should
be balanced views and should outline both sides of an argument.

One research resource that | found to be unbiased was the Sustainable Energy Authority of
Ireland website. This was unbiased because the website gave good advice about buying an
electric car but did not recommend any particular brand of electric car. The website was giving
information about electric cars in general. It was left to the individual to choose the electric
car that he or she felt was the best.

(b) Name one research resource which you found to be unreliable (or biased). Explain why.
In this section, refer to a research resource that may be biased, is trying to sell you something or
just gives one side of an argument. Does the person giving the information have any expertise
or qualification in the subject? Do they refer you to other sources to back up their views? Is the
person in the video or blog being paid by the manufacturer of the product to influence you?

I searched the DoneDeal website (www.donedeal.ie) to learn about the distance that different
brands of electric cars can travel on one charge.

Some of the people selling cars were giving ranges of electric cars that were very high. | feel
that the information was biased, as they were trying to sell their own cars.

When | compared the ranges in the adverts with the ranges on the official website of the
car manufacturers, | found that some of the ranges guoted on the adverts were incorrect and
therefore are unreliable.

Section C: Communicating

Question 4

As you conducted your research, you may have come across information presented using methods

that did not use words alone. Such methods include diagrams, photographs, tables, graphs, charts

and audio/visual recordings.

(a) Did any of these communication methods help you understand the information presented?
Explain your answer using a relevant example.

In this section, refer to any diagrams, photos, tables, charts or audio/visual aids that helped you to
understand the knowledge being provided.

I found the Learn Engineering YouTube video of great help in understanding the differences
between petrol-driven cars and electric cars, The video showed lots of simple diagrams to explain
how each type of car worked. It also included animations showing what happens inside the engine
of the petvol-driven car and showed how the combustion of the petrol caused the car to move.

When explaining how the electric car worked, | found the diagram of the rotating magnetic
field a great help to me in understanding how the wheels of the car turn.
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Study carefully the copy of the booklet provided by the State Examinations Commission to examine
your Science in Society Assessment Task. Make sure that you understand what each question means. (a) State your research question.
Studying the worked example in the textbook will help you to decide the length of your response to
each guestion

(b) Why did you choose this research question?
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MName any two specific research resources that you used during your investigation.

Examination number (c

Instructions
The questions in this booklet relate to your Science in Society Investigation, which you
completed as part of your second Classroom Based Assessment in Science.

Answer all questions.

‘Write your answers in the spaces provided in this booklet. Do not enclose or attach any
other work, as this will not be marked.

This booklet will be scanned and your work will be presented to an examiner on screen.
Anything that you write outside of the answer areas may not be seen by the examiner.
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Extended Experimental Investigations (CBA1).

® A new chapter (Chapter 41) has been included to bring
students through each step needed to carry out and write up
the Extended Experimental Investigation.

® A blank template for writing up the Extended Experimental
Investigation is included in the Student Laboratory Notebook.
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Extended Experimental
Investigations

THE NA E OF SCIEMCE Understanding about Science;
Investigating in science; Communicating in Science

L —
ki " Keywords
| Objectives: in this chapter:
- Cﬁ? s Tomake stuclents familiar with the concept af an Investigation
inwestigation in science Quantitative

.

Py

#  Togive stadents an understandirg of the differant Independent “_"“b'e
categonies of variabiles Dependent variable

# Toensure that students know the steps needed to CD_I'I".TUlIIBd variable
carry out & Extended Expesimental Irestigation Fair tast

41.1 Carrying out investigations in science

When studying this science course, yau will carry out bwa types of laboratory practical wark. In the first
bype, you learm ta Tallow instructions to perfarms varous tasks, such as using & microsoope, rmaking new
substances and setting up electrical drcuits. These axpeniments help you to develop important laboratory
skills, such a3 handling apparatus, measuring, abserving and drawing conclusions from results of
experimants.

In addition 1o the above type of experirnents, you will now carry out experiments where you will nat

have & set of instructions, You yaursell wall have to plan how to carry out the expenment. Also, you

will nit krow the right” answer before vou begin the experiment, This type of experiment is called

an investigation.

An investigation is a task for which the student cannot immediately
ee an answer of recall a routine method far finding it.

There are two types of inwestigation in science:

» Exploratory-type investigation: This type of investigation involves an exploratory-type activity. A
scientific study of a partcular situation 15 carried out, then a repart is wiitten based an the study's
findings. An example of an exploratory-type investigation is a survey of the plant species in a local
habitat. In this ineastigation, you would be expected to Study & lacal habitat and write an accownt of
the wiork under various headings.

» Variable-type immestigation: The word variable refers to something that can be changed, &n example
of a vanable-type investigation could invelve studying how well sound is absorbed by different types
of matarials, Wa will now study this investigation i detail to halp you learn how a varable-type
investigation is carried ouwt.
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| Awariable iz anything that can be changed.

The inwestigation that you will carry owt in this chapter is called a Classroom-Based Assessment (CBA).
This means that the investigation will be markead by your own teacher rather than being sent to the State
Examinations Commission.

X WORKED EXAMPLE 41.1

To inwestigate and compare the quantitative effects of changing material type on the level of
sound insulation provided by a range of materials

We apply the scientific method to carry out this investigation,

1. Identify the research question

# How does the type of matarial affect the
amount of sound absorbed by that material?

2. Carry out background research
In your background research, you might learn that:
» The decibel scale is used to compare the
loudness of different sounds.
# The sound level of various sounds can be
measured using a sound-level meter

(Figure 41.1). Figure 41.9 A sound-level metar is used to

. compare the loudness of different sounds.
3. Construct a hypothesis

B You might make an 'educated guess” that some materials are good absorbers of sound, For
example, you may have observed that closing a window helps to lessen the noise from traffic
outside your howse, Therefore, your hypothesis might be: 'If | put a sheet of glass in frant of
something giving out sound, then the glass will absorb some of the sound.”

» Based on other everyday experiences, you could choose other materials through which you
will pass sound. For example, you may have noticed that the sound coming from your ringing
mobile phone is not as boud when it is in the pocket of your jeans as when it is held in your
hand. Therefiore, you may wish to test how easily sound passes through denim.

When writing a hypathesis, always use a sentence with an IF THEN statement: | think that IF | do

something, THEM something else will happen.

An exaimple of a hypothesis for this imvestigation might be:

I think that IF | pass sound through various materials, THEM denim will absorb the most sound

compared to other materials.

Other examples of research questions and hypotheses are:

* Research question: How does physical exercise affect heart rate?
Hypothesis: | think that IF | carry out physical exercise such as running, THEMN my heart rate
will increase,

*# Research question: How does the temperature of a coil of wire depend on the electric current
flowing through the wire?

» Hypothasis: | think that IF | increase the electric current flowing through the wire, THEM the
temperature will increase.

* Research question: How does the rate of reaction of hydrogen peroxide to form water and
oxywgen depend on the amount of catalyst added?

» Hypothesis: | think that IF | add maore catalyst, THEN the rate will increase.

EXAM I an examination, it does not matter whether or nat your hypothesis is cormest.
TIP! ‘You will anly find out if your hypoethesis is correct when you carry out the

experiment The impartant thing is that you can write a hypothesis cornsetly.

p. 423
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4. Carry out an experiment to test your hypothesis
The title of the investigation contains the word quantitative.

Quantitative means that we must take measurements of quantities or amounts. In other words, we
must collect data containing numbers. This should not be confused with qualitative, which means
‘descriptive’. In other words, you do not have to collect any numbers, but simply give a description.

To collect quantitative data, you could set up an
apparatus similar to that shown in Figure 41.2.

This experiment is a variable-type investigation.

In this investigation, you change one variable. i‘:{g:“e"e' Clamp
The one variable that you change is the

material through which you pass the sound b

(cardboard, plastic, denim, foam and bubble e
wrap). The variable that you change is called the tube

independent variable.

I The independent variable is the variable that

ou change. — Retort
U = stand

You measure the second variable. The second
variable is the quantity of sound that has passed
through the material. The variable that you focus
your attention on to see how it responds to change
is called the dependent variable. For example, in
this experiment you measure the quantity of sound

that has passed through each material. Sheets of Denim Foam Bubble
plastic wrap

The dependent variable is the variable
that you measure in order to see how it
has responded to the change.

Figure 41.2 An investigation to study how well
different materials absorb sound

There is a third type of variable, called the controlled or control variable.

I Control variables are the variables that are not changed by you but are kept constant.

For example, in this investigation the control variables are:

The sound source

The plastic tube used to channel the sound

The size and thickness of the piece of material being tested
The distance from the sound source to the sound-level meter
The distance from the sound source to the material

The room conditions.

vy vvyVwvwyyewy

All the above variables must be kept constant. The reason for this is because when you carry out an
investigation, you must always ensure that it is a fair test.

A fair test is one in which only one variable at a time is
changed while keeping all other conditions the same.

-UIENCE
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To understand this, imagine you wished to investigate

the speed of varous runners. if you camied out this

imeestigation under the conditions shown in Figure

41 3, it would not be a fair test.

®*  Tomeke sure that the investgation on absorption
of sound is a fair test, you must change only one
variable: the type of material through which the
sound is pessed. You then measure the amaount of
sound that has passed through each material. All
other varisbles must be controlled.

B Tomake sure that the results are reliable, yvau
must repeat each experiment a few times.

Figure 41.3 This is not a fair test 1o measure

A measurament is rellable if you repeat the hiow fast each person can run since the
same experiment and you get the same or conditions are not the same for il nerars,
similar results over and over again.

In ather words. raliable results are similar to each other evany time an expariment is repeated. Far
example, in the above imestigation the piece of cardboard should absorb the same amount of sound
each time you test the cardboard to measure the amaunt of sound absorbed by it. Therefore, you should
get a similar reading on the sound-level meter each time.

Refiability also means that if the experiment is repeated by othar scientists. they should obtain the same
results. Tharefore, it is important that we ensure that experimeants ana reliable by repeating them to make
sure that we get similar results each time. This is why scientific research should never be published urtil
the experiments desanbed have been repeated many times to check the reliability of the results,

In addition ta reliability, rermermber that we have sleady learmed [Chagter 29) that when measurerments
arg repeated, the accuracy of an experiment is improved by taking an average of the measurements that
ara close to each other. Measurements that are clearly not accurate are ignorad,

Wihen carmying out labaoratony practical work, you must ensure that all safety precautions are
Implemented. For exarmple, in this imestigation you would need to use ear protection ta avold damage
Lo yaur hearing, Alsa, yau shoubd not leave items on the Noar in case somebady rps over them,

Alsa, when camying out an investigation, you nesd to try to avoid sources of error. For example. in this
imvestigation you need to choose a room in which noise from cutside does not interfere with the results
of your experirment.

5. Analyze the data and draw conclusions
Thee results of the axperiment could be summarised as hown in Table 41.1.

The results could also be surnmarised in the form of & bar chart [Figure 41.4). Mote that the
type of matenal [the independent variable] is placed on the x-axis. Mote also that the dependent
variable is placed on the y-axis.

€
Axerage sound detected E
Material when sach experiment is ]
rapaated three timas (dB) g :
None 331 52
Denimn choth 74.3 = Horm  Dwrem Cwedbcard Busble  Flastic | Fooam
wirap
Cardboard 733 Maberial type
Bubbde wrap &6.9 THE Tl P
- The dependent variable ependent v
Plastic sheat 223 {what you maasure) [what you charge)
Foam 921
Figure 41.4 This bar chart summarisas the data
Table 411 Resulis ohiainad from the abiained n the iImeeshgation of the abilhes of vanous
irvestigatian materials to absarbk sound.
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Students need practice in dealing with
independent and dependent variables

Question 14 (45 marks)

Bakers and food scientists are interested in
the physical properties of bread.

One property they investigate is how hard
or easy it is to compress (squash) the
bread.

They do this by measuring the force
needed to compress the bread by 1 mm, as
in the photograph.

The graph below shows the force needed
to compress samples of white bread and

brown bread by 1 mm, and how this force
changes with the age of the bread (the 1
| =

time since the bread was baked).

Force (N) to compress the bread by 1 mm

® White bread

® Brown bread

0 12 24 36 48

Age of bread (hours)



Section B

Question 14 (45 marks)

[}

(d)

State two variables which must be kept constant during this experiment to ensure thatitisa

fair test.

[el:5+1

{c) | Thickness of bread // temperature // humidity // air pressure // where (area) force
applied // depth of compression /f other valid variable Any two

In the table below place a tick [+ next to any conclusion that is supported by the graph and

a cross (=) next to any conclusion that is not supported by the graph.

(d):7+2(2)+1

Conclusion

¥ orx

White bread is easier to compress as it gets alder.

Old white bread is harder to compress than fresh brown bread

Brown bread is healthier for you than white bread.

White bread becomes harder to compress faster than brown bread.

Time alone/ age of bread accepted.

‘Keep the bread same’ >0

(d)
Conclusion ¥ Or X

White bread is easier to compress as it gets older.

Old white bread is harder to compress than fresh brown bread.

Brown bread is healthier for you than white bread.

X | X |4 |x

White bread becomes harder to compress faster than brown bread.

(c) Presence or absence of air (oxygen)/baked for the same amount of time /
height or width or depth instead of thickness/ all slices of each bread type
made with the same ingredients,/ same samples of each bread type made with
the same ingredients

(c) Repetition/ mass or density or volume or brand or length of bread/ time
alone/age of bread/ same equipment - Om

2023 Q14




Extended Experimental Investigations

Extended Experimental
Investigations

The report template below may be downloaded from folenshive.ie as a Word document and modified by
the teacher if necessary.

Items required for the investigation (list the items of equipment, chemicals and any other items that you
will use in the investigation):

Name of student:

Period during which the investigation was carried out:

Title of investigation:

Introduction (what the investigation is all about, why it is being carried out, etc.):

Safety precautions required by this investigation (carry out a risk assessment, identify sources of any
possible accidents, explain what action you will take to avoid accidents, etc.):

Background research carried out in preparation for the investigation (sources of relevant information
consulted, e.g. books, websites, etc.):

Your prediction (state what sort of findings you think you might obtain when you carry out the
investigation):

Procedure followed in the investigation (step-by-step description of how you carried out the
investigation):

Preparation and planning

Indicate the type of investigation:

Exploration-type investigation I:l Variable-type investigation I:l

In the case of variable-type investigations, please complete the following:

The variable that | will change (independent variable) is:

The variable that | will measure (dependent variable) is:

The variables that | will ensure do not change during the investigation (control variables) are: p 1 32 p 1 33

m ESSENTIAL SCIENCE STUDENT LABORATORY NOTEBOOK “ 1




)

U nderstanding A student was asked to investigate what effect adding salt has on the boiling point of water.
of hypothesis: (a) Write a suitable hypothesis for this investigation.
I think that if | add salt to water, then the boiling point of the water will increase.
“moderate-to- ’ 9P
poor levels of EXAM Your hypothesis does not need to be correct to get full marks. The main thing is that
. ” I you show you understand the meaning of the word hypothesis. When writing the
u nderStand I ng m—ﬂ- hypothesis, it is important that you state what you think and do not ask a question.
Chief
Examiner’s (b) Suggest a reason why the student repeated the investigation five times for each mass of salt used.
Report (p 5) The student repeated the investigation five times for reliability. In other words, they wanted to
check that they would get the same or very similar results each time the experiment was performed.
EXAM You had to mention the word reliability in order to get
Tl P| full marks. Toe remember that reliability is about repeating.
— "~ think of the two Rs: reliability repeating.

SCIENCE FOLENS <
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EXAM

TIP!
l

SCIENCE

When writing a hypothesis, always use a sentence with an [F THEN statement: | think that IF | do
something, THEN something else will happen.

An example of a hypothesis for this investigation might be:

| think that IF | pass sound through various materials, THEN denim will absorb the most sound
compared to other materials.

Other examples of research questions and hypotheses are:

Research question: How does physical exercise affect heart rate?

Hypothesis: | think that IF | carry out physical exercise such as running, THEN my heart rate
will increase.

Research question: How does the temperature of a coil of wire depend on the electric current
flowing through the wire?

Hypothesis: | think that IF | increase the electric current flowing through the wire, THEN the
temperature will increase.

Research question: How does the rate of reaction of hydrogen peroxide to form water and
oxygen depend on the amount of catalyst added?

Hypothesis: | think that IF | add more catalyst, THEN the rate will increase.

In an examination, it does not matter whether or not your hypothesis is correct.
You will only find out if your hypothesis is correct when you carry out the
experiment. The important thing is that you can write a hypothesis correctly.

FOLENS &7
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For each of the examples of Extended Experimental Investigations listed in Table 41.2,
complete the following five statements in your homework copybook:

(a) My hypothesis is that ...

(b) The
(c) The
(d) The

independent variable is ...
dependent variable is ...

control variables are ...

(e) To ensure that this is a fair test, | will ...

No. | Extended Experimental Investigation

1

A gardener suggests that the length of time taken for marrowfat peas to germinate is decreased
if they are soaked in water in advance. Carry out a quantitative investigation of this suggestion.

Investigate the effectiveness of a method of preventing an object containing iron from corroding.

Investigate a factor that determines the rate at which heat is lost from different types of drinking
cups that contain hot liquid.

Florists often supply a sachet of flower food/preservative with bunches of cut flowers. Carry
out an investigation to compare the effectiveness of using a commercially supplied flower food/
preservative with two other household substances as additives to prolong the life of cut flowers
in a container of water.

Compare by way of investigation the abilities of different indigestion remedies to neutralise
excess stomach acid.

Investigate a factor that affects the distance taken for a toy car to stop after rolling down a ramp.

Compare by means of investigation the vitamin C content of a number of commercial and fresh
fruit juices.

Compare by means of investigation methanol, propan-1-ol and candle wax in terms of their
effectiveness as fuels.

Investigate and compare how the rates of flow of powdered or granulated solids through a
funnel are affected by the size of the solid particles.

10

Investigate and compare the quantitative effects of changing the duration of light physical
exercise on the pulse rate of a person.

s ‘ UE N ‘ l Table 41.2 Examples of Extended Experimental Investigations

(p. 428)
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FolensHIVE
Your hive of learning activity

Videos and Online Materials — FolensHIVE
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FolensHIVE

Your hive of learning activity

More Folens Videos!

An expanded set of videos specifically made for Junior Cycle Science

A full suite of additional videos to backup the experiments covered in the
textbook and Laboratory Notebook

® |n addition, videos of teacher demonstration experiments are also included in the
Essential Science Teaching package.

® [deal for online and in-class learning, showing students the laboratory practical
techniques and revising for the examination. Data from Folens website clearly
shows the huge demand for these videos. Other related videos are also available.

® Before students can carry out investigations in the lab they must build up the key
laboratory skills.

® Videos are linked to the Essential Science Laboratory Notebook
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13.

Introduction

The Nature of Science strand

The Biological World strand

The Chemical World strand

The Physical World strand

The Earth and Space strand

Laboratory Organisation and Management
Apparatus required for Junior Cycle Science

Chemicals required for Junior Cycle Science

. Preparation of Laboratory reagents

. Worked Solutions and Answers to numerical problems

in textbook and workbook.

Examples of Open-Ended Investigations / Extended
Experimental Investigations.

Scheme of Work and Units of Work
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Junior Cycle Science Yearly Schemes of Work: Units of Work

SECOND

We are aware that Science teachers have different allocations of time available to teach Science depending on local arrangements in each school.
Hence, instead of devising yearly schemes of work based on number of weeks, we have divided the entire Science curriculum specification
(syllabus) into Units of Work, as detailed in the schemes of work summarised in the form of tables for Years 1, 2 and 3 of Junior Cycle Science.
Each unit is based on two hours of class contact time.

The order in which the Units of Work is presented is based on the teaching experience of the authors. However, teachers may prefer to adapt the
table below to their own preferred sequence of topics from each of the five strands of the Junior Cycle Science specification.

The suggested student practical work included in the yearly schemes is based on the experiments described in the Essential Science textbook and
Laboratory Notebook. These experiments have been chosen to help students achieve the learning outcomes in the specification and to ensure
that students acquire fundamental laboratory skills. Teachers may wish to carry out additional investigations that utilise these fundamental
laboratory skills.

Teachers who wish to teach Science by following a thematic approach (rather than following the structure of the five strands in the specification)
can rearrange the units of work in whatever order they wish.

We hope that you will find these yearly schemes of work and Units of Work helpful in planning your teaching of the Junior Cycle Science curriculum
(syllabus).

Declan Kennedy, Rose Lawlor, Seén Finn

Junior Cycle Science Teacher’s Planner Units of Work FOLENS
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YEAR 1

Unit Essential Science Link with Nature of Science
2" edition

(chapter & pages)

Suggested student lab practical
work

Unit of work

no. (2 hours’ class
contact time)

Introduction to o Lab safety Introduction o Select suitable equipment
science e Labrules (pp. viii—x) e Safety in the lab
e Safety symbols
e Lab equipment
The cell e Cells Chapter 3 To use a light microscope
—partl e The characteristics of life (pp. 20-25)
* The microscope
® The animal cell
* The plant cell
The cell e Preparing and viewing slides with aid of | Chapter 3 e How to write up a laboratory e To prepare a sample of cheek
—part 2 microscope (pp. 23-24) experiment: Apparatus, Procedure, cells
Observation, Conclusion ¢ To prepare a sample of onion
e labelled diagram cells
The nature of ¢ The scientific method Chapter 1 e How scientists work
science e Science in society (pp. 2-7) e The scientific method
¢ Communicating in science e Science in society
o Communicating in science
Measurement in * Measurement of length Chapter 29 o Selection of suitable equipment ¢ To measure the length of a
science ¢ Measurement of length of a curved line | (pp. 276—-280) e Data collection and recording in a table curved line
—partl * Measuring larger distances ® Showing calculations ¢ To estimate the area of an
* Measuring area irregular shape
Measurement in ¢ Measurement of volume, time, mass Chapter 29 e Accuracy and precision
science and temperature (pp. 281-288) e Units used in measurement
—part 2 e Units
® Accuracy and precision
Density ¢ Density Chapter 30 o Select suitable equipment To measure the density of
e Calculating density (pp. 292-297) e Produce and record data regular- and irregular-shaped
e Measuring density e Select data from a table to predict objects and liquids
¢ Density and flotation floatation
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Additional Teachers’ Resources.

An expanded suite of resources to help the busy teacher has already been provided in
the first edition. In addition to these comprehensive resources, we now have an
expanded Teacher’s Guide to include:

More detailed units of work spanning the three years of the course to help
teachers plan and navigate their way through the specification.

Updated materials on Extended Expt Investigations (CBA1) with lots of examples.
Detailed editable online Powerpoints for each chapter,
Online Worksheets to be used for class tests and school examinations,

Updated references to short, relevant and succinct YouTube videos listed in
Teachers’ Guide to assist teachers use these in classroom and remote learning.

SCIENCE FOLENS &



New online Worksheets for all chapters in textbook

35

Toobsarva a slide under a light micrascopa, cartain staps must be takan, Thase are Isted
Sekyw, But satin Che correct ander. 1 Thee Petlers given for @sch alep, place Thes the grder
in which thay should aocur. The lebter of thea first skap |s writhan far you

[#) Using the coarss focus wheel, the slide is Brought it facus
(] WWhat vou see can be chssraed and drawn

[} Hext, the medivm power objective lens is put in place.

[d) The microscope |s plugged inand the light is turned an

[f] Moew the fine facus wheel is used to make the slight adustment resded to bring the abject
rito claar focus

gl & shde & placad on the stags
[h) The stage is raised to ils highesst position,
liy The rotabing nosepece is turnad to fix the low power objectiee lens in place.

Camect andar: (],

3.6

All plants snd arimals are compased of cells In Table 3.3 wiite the etter B beside taa cell

parts that ane found in both animal and plang cells

Cell wal

Fudaus

Call membrans

Chiraplast

Table 3.3

Figure 3.2 shaws o sketch of & cell
[@) ks this @ plant cell ar an animal cel?

(b} Giva a reascn for vour answer

Figuire 3.2
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16.9

Thee thres states of matter are sodid I-q_u'-d

and gas. Figure 16.3 shows the arrangament of
partiches in the thres states of matter. In Figura
16,3, writa the lettar L basida the smangemant of
partiches in & ligusd. Verite the lelier G bacide the
arargerment of particles in a gas

16.10

‘Water exdsts in the three states of solid, liguid
and gas, In Figure 164, write 5 cppasite the solig
What word desonbaes the change of stats from a
solid to a liquid?

16.11

|a)] Complets this santarce: 'When iran is heated to

B,

o

et £

Flgure 14.3

Shaam

Wiabar

L]

Figure 16.4

1680 %C, it

ie. it changes into a liguid. This means that it can be poured into moulds.

|b) Drstires the matting paint of a salid

[ch "What dowau call the changing of & liguid T a vapour?

[el} Comnplete this senterce When evaporation Begire 1 ooous thesughout The iguid

the __ o thie liguaid has Been reachied

34.8

Mame [from lefit to right] the instruments represented by the symbals shewn in Figure 34.4,

1al

L]

e

1d)

349

lal Mame a meter that can measure curment,

{b) Mame the unit wead to seasure current

3410

‘When gresn light Is shone into a red solution, sudh as bleod, sorme of the light is sbsorbed,
some is reflected, and some passes straight through

Astudent set up the apparatus shown belaw toinvestigate the rdatianship between the
carcenbratian of a red salution ard haw much green light passes thraugh it

On ane side of the test ke of red solution, green light was emitted from a light-emitting diede
ILEDY, On tha other sida of the test tube, a light-dapandant rasistor (LAY was used o detect
hioaw misch gresn Bght: passed through the solution.
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Conclusions

* Full chapter on Drawing and Analysing Graphs. (Chapter 2)

* Full chapter on the Science in Society Assessment Task. (Chapter 40) = 10% of SEC examination (+ CBA2)
* Full chapter on Extended Experimental Investigations — Chapter 41. (CBA1)

* Student Laboratory Notebook with all the key experiments needed to achieve the learning outcomes.

* Custom-made videos produced by Folens specifically for the new specification and to aid online learning.
* Online resources and videos for teachers on the Extended Experimental Investigations.

* Exam Tips based on marking schemes, Chief Examiner’s report and common student misconceptions.

* Blue boxes summarising all the key points for the visual learners (Integrated Instructions to lower cognitive
load).

Thanks for all the very helpful feedback on the first edition of Essential Science and for making it such a popular
publication in very many schools throughout Ireland.
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Find out more about Essential Science at Folens.ie
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https://www.folens.ie/books-and-programmes/post-primary/essential-science-2nd-edition/digital-resources/all?button=submenu
https://www.folens.ie/books-and-programmes/post-primary/essential-science-2nd-edition/digital-resources/all?button=submenu

Your local Folens sales representative

& Available for meetings at time that suits you
& Support you with your classroom needs

& Support for upcoming book scheme
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