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ACADEMY

Lesson 1 - Diffusion

Year 10 Science Knowledge Organiser — BBL7 Digestion and Respiration

Lesson 4 - Enzymes structure and function

Key Terms

Rate - How quickly or slowly a particular
process OCcurs.

Diffusion - the net movement of particles
(atoms, molecules, or ions) from an area of
higher concentration to an area of lower
concenfration

Concentration - the amount of a substance
(solute) dissolved in a certain volume of a
liquid (solvent)

Surface area - The surface area of a 3D
shape is the total area of all the faces

concentration concentration

+ Rate of diffusion is a measure of how quickly particles diffuse Key Terms * Enzymes have an active site with a specific shape with where the
from one area to another Active site - The active site is the part of an substrate fits, forming an enzyme-substrate complex.
+ Rate of diffusion increases when: enzyme with a specific shape where a * Enzymes work fastest at an optimum temperature and pH
- Temperature is high substrate binds. It is where the chemical - Low temperature: Enzyme activity is slow
- Concentration gradient is high/steep reaction takes place. - High temperature: Enzyme activity stops as enzymes
- Surface areais large Substrate - A substrate is the molecule that denature
® the enzyme acts on. It binds fo the - Too high/low pH: Enzyme activity stops as enzymes
(s enzyme's active site, forming an enzyme- denature
° ® o steep concentration
e © substrate complex. Substrate Products
CI Dt e Optimum - The optimum is the - ‘
® o0 plimu primum You can work out the “
o'y temperature orpﬂ at Wth:h an enzyme rate of enzyme activity Active site 1\ (
_ works fastest, giving the highest rate of h / “
high low \ on a graph.

less steep reaction.
concentration gradient Enzyme - Enzymes are biological catalysts.
They speed up metabolic reactions

Rate = gradient, so work
out the slope (rise +run),
often by drawing a

(chemical reactions in the body) without

Tongem. Enzyme-substrate

Enzyme Enzyme

Lesson 2 - Surface Area and Diffusion being used up themselves complex
e e o e ey oon e o ot Lesson § - Type of enzymes and rafe of action
Specialised exchange . Orgonismslwith a small surface area to volume ratio (S_AEV) cannot rely on diffusion Key Terms . Specific enzymes are needed to break down food group substrates.
suface - Aparfofa alone as diffusion would be foo slow. They need specialised exchange surfaces fo Carbohydrase - A type of enzyme that For example, proteins are broken down by proteases to make amino
mulficellular organism with obtain their nutrients e.g bre_ofhmg system to get oxygen. breaks down carbohydrates acids.
a large surface area that h*\\.\ Calculating the SA:V of E. coli Protease - A type of enzyme that ] ]
allows them fo exchange \ e / & W ) [Step 1: Identify Suri SALOFE. Cofi-4.7 U breaks down proteins. Reactants Enzyme Products
subs_fonces with the Ve .\ :'# "o L? /| |ihe surface area urface area (SA) o ,.CO i 4.7 pm Lipase - A type of enzyme that breaks e -
/ p d 3 arbohydrates carbohydrase .
environment at a greater [ \ ~d  [(sA)andvolume  Volume (V) of E. coli: 0.29 pm q lioids (fat Simple sugars
t = == < " |(V)of E. coli lown lipids (fa s.). ) (e.g. sugar or starch)
rate. \ / / L \ Bile - Bile is alkaline to neutralise Prot
/”\-,., 4\ ~——:>|_,\(i““,-4}_ =9 |step2 Write these figures SAV =47:02 hydrochloric acid from the stomach. It Proteins IERERSES Amino acids ’
X}olum; - the vomciunf of I\ ,j/ as a ratio of SA to V T ”5 also emulsifies fat to form small
ree-dimensional space Wit ) droplets, which increases the surface o lipases ]
ocg:t;pled by an object or sﬂfﬂ,’u':f‘ff;fﬁﬂ; Lu{,{ﬂe‘:;:,::::;‘?, tSht:pf)O::mv:n:e this ratio in SAV=16.2: 1 area for lipase fo act on, Lipids Fatty acid & glycerol
supstance diffusion diffusion

Key Terms Chemical Testing for

Lesson 3 — AQA RP4 Food tests

lodine solution - A reagent used to

test for the presence of starch lodine Starch

Biuret solution - A reagent used to

test for the presence of protein Benedict Glucose

Benedict's solution - A reagent used

to test for the presence of reducing

sugar Biuret Protein

Reducing sugar - A type of sugar

that will turn Benedict's solution
brick red when heated. (E.g. Eth
Glucose and fructose)

Howitoldouhelest Results To summarise, each test and what a positive re;ult looks like:
Protein Starch Lipids Sugar
Add a drop of iodine to the food Somple Turns ber/blOCk Biuret Solution lodine Solution Sudan Il B
Turns Purple/Lilac Turns Blue/Black Dark red layer on top Colour change
Add a drop of Benedict’s to the food sample. Turns yellow/green if there’s less glucose
Heat the sample. Turns brick red if there's more glucose :
Add a drop of Biuret to the food sample Turns purple 1
i
anol Lipid/Fat Add the ethanol to the sample and shake. Add Turns cloudy/milky
water.
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ACADEMY
Lesson 8 - Response to exercise (FOUNDATION)
Lesson 6 — AQA RP5 pH and enzyme action

Breathing rate - Number of breaths taken per Heart rate, brgothmg rate and *

Key Terms minute temperature increases when
— Heart rate - Number of times the heart beats per exercise increases. Anaerobic Cellular
Plot - Mark on a [16m® 7 BUFFER e Respiration
SOLUTION
o
of glucose

Q000 .
graph using data coco SOLITION minute (bmp)

given. — 2 cm3 AMYLASE
SDLUTION

This is so that more blood and
oxygen can be supplied to
muscles/cells o increase

Lactic acid - Toxic waste product produced in
animal muscles during anaerobic respiration

REMEMBER THIS
DEPENDS ON WHERE
THE ENZYME WORKS

AT EXTREME pH (FURTHEST FROM
OPTIMUM} ENZYMES ARE COMPLETELY

Ve - IN_THE BODY Fatigue - Extreme physical and mental tiredness P
Give - Only a o e e e ENATOREDISINO FA GITIVTY) A mEmm 9 PNy . respiration rate and release L actic Acid
short answer I L e e where the muscles no longer contracting
R L e wowwum f OPTIMUM pH | . . more energy.
is required, not START _STOPWATCH efficiently
; Oxygen debt - The amount of extra oxygen the .
on explgnghon or boz;g needs after vigorous exercise to ?gcover Ifthere s a lack of oxygen. the Muscle Oxygen
a description. Y - 9 > o muscle will build up lactic acid. Fatigue Debt
RATE OF from a period of anaerobic respiration.
ENZYME

Explain - Students ACTIVITY

START TIME AFTER 10 SECONDS, ADD .
should make — & cRop oF soLuTIoN TO Lesson 9 — Response to exercise (HIGHER)
Somefhlng CIeOr IODINE IN SPOTTING TILE
or state the o 1 9 /M 12 13 18 Key

XEX) H 7 =60 SECONDS / : : i i
reasons for » 0 00| |For RercTiON TO VNG AWAY PO ORI o RESUTS Terms Heart rate, br_eofhlng rate and HIG':{EZT:ERBThel!léer IS
something 2999 [EotiEE IN GRADUAL LOSS OF ACTIVITY AS temperature increases when fisacelcte it letlsael stofxiin
happening. | REPEAT EVERY 10 SECONDS UNTIL AGTIVERSWENBEGOHESIDISTORTED Same exercise increases. the lactic acid 'mc?
IODINE DOESN'T CHANGE COLOUR as - e glucose made durlng
L. naerobic Cellular . :
above This is so that more blood and VISJRlOUB @SB,
E|REPEAT STEPS 1-5 USING BUFFER SOLUTIONS OF DIFFERENT pH] oxygen can be supplied to - —
. Incomplete oxidation
muscles/cells to increase
Lesson 7 — Cellular respiration respiration rate and release =
more energy.
Key Terms + Respiration is an exothermic reaction which means energy is released to surroundings
+ Respiration takes place in the mitochondria of cells Ifthere is a lack of oxygen, the
— ot ST : ; muscle will build up lactic acid Muscle Oxygen
Respiration - Respiration + Respiration is important because energy is needed to build large molecules, movement and : Fatigue Debt
g
is a chemical reaction keeping warm.
that happensin all living Glucose — Lactic Acid |
cells to release ener: .
9y Lesson 10 - Metabolism

from glucose ANAEROBIC

GLUCOSE CELLULAR

(sugar absorbed Key Terms
i ’ RESPIRATION Yy

Aerobic - Aerobic
respiration uses oxygen

+ metabolism is the sum of alll Ingested food

to break down glucose (in animals) ism - . -
and release energy SRR Mefclt;ollsm The the chemical reactions that
i . RESPIRATION Animals sum of all the occurin a cell or bodly.
Anaerobic - Anaerobic reaction in a cell ) :
respiration only uses Plants and Fungi Amino acids
P Y or the body - p Glucose Lipids
glucose to release Products + The formation of proteins,
energy RARECOEE Metabolic - A carbohydrates and lipids Protein
etabolic -

Exothermic — A chemical Slucose CELLULAR » word Used fo are examples of
reaction that transfers (e A ‘ RESPIRATION describe o tvbe metabolic processes. '

: Reactants in the intestines) yP Excess Respiration Insulation,
energy fo surroundings. FERMENTATION f tion that Growth &

orreaction tha +  Cellularrespiration is an broken i torelease ENEIgy Stafase
We can summarise this series of reactions with a word equation: (in plants/fungi) ’ happensin the I ]P taboli down to Bewaln energy & protection
Oxygen + Glucose — Carbon Dioxide + Water body. e)rfggagse Or a metaboalic s
Glucose — Carbon Dioxide + Ethanol P : 3




SWB Year 10 Science Knowledge Organiser - OEOO12 IV Relationships

ACADEMY

Lesson 1 - Common Circuit Symbols Lesson 4 - Qualitative Relationships

—a o switch (open) _®_ lamp *Switch (open/closed) - A device that either Key Terms The unit measure for energy is Joules, J .
completes or breaks the circuit, allowing or Changes in energy stores can be described.
Component - — 00— switch (closed) = stopping the flow of current. Potential difference — a measure of the energy .
a part of the circuit Battery — Two or more cells connected to provide a transferred per unit of charge as it moves between Work done is the change energy stores due to a process
Symbol - i{% cell s greo’[er pofenﬁo| difference and Supp|y energy to two poinfs in a circuit or ocﬁ.on foklng plgce. ) ] )
a pictoral image of O v the circuit. Chemical, gravitational, kinetic, thermal, and elastic are
a component -]t battery *Resistor — A component that limits or controls the Resistance - a measure oflhow much a component examples of stores.
Circuit - @_ ammeter flow of electric current in a circuit. opposes the flow of electric current ‘ ‘
a path of electric @ . «Lamp — A device that converts electrical energy There ore.4 pofhwoy§: Heohng by porhcle; Work
current — into light energy when current passes through it. (mephomcol), electrical working and heating by
[j] S| <voltmeter — A measuring device used fo measure radiafion.

—{___}— resistor . .
the potential difference (voltage) across
‘ﬁ* ) ) a component; must be connected in parallel.
variable resistor . .
*Ammeter - A measuring device used to measure
o the electric current flowing through a circuit; must
‘@‘ LED be connected in series.

LDR

y

Lesson 2 - Series Circuits Lesson 5 - Quantitative Relationships

Key Terms The current is the same (equal the whole way Key Terms Potential difference (V) = current (A) x resistance
around a series circuit. Q)
Series - an electrical pathway where all components o Determine - to firmly decide, establish, or ascertain V =|xR
are connected sequentially in a single loop. The The total potential difference of the power supply facts after investigation, reasoning, or calculation

electric current flows through each component one | s shared between the components.

after another, meaning there is only one route for the

Calculate - to determine a numerical value, amount, Charge flow (C) = current (A) x fime (s)

The total resistance of each component is the sum or outcome by using mathematical, logical, or Q=1lvt

electrons fo travel. resistance of each component. statistical processes

Current - the rafte at which electric charge flows Vv Q

through a conductor (such as a metal wire). It is driven
by a voltage and is defined fundamentally by the

equation. I|R I t

Lesson 3 — Parallel Circuits

Lesson 6 - IV Graphs

Key Terms The total current is sum of the current through Key Terms - This symbol Diode — non Filament bulb -
each component or A total = A2 + A3 Ohmic - any electrical component or material that means directly ohmic non ohmic
Parallel - an electrical circuit with multiple branches, strictly obeys Ohm's Law, maintaining a constant proportional
providing more than one path for current to flow. If one The potential difference across each component is resistance regardless of the voltage applied or conductor conductor
component breaks, the other branches continue to work. | the same or VIOTAL = V2 = V3., current flowing through it i g ==
It is the standard setup for household wiring. /
[ serues cincurt ] The total resistance of two resistors in a parallel Resistance - The measure of an object's or material's e e
— circuit is less than the resistance of the smallest opposition to the flow of an electric current.

individual resistor.

Directly proportional - if when one changes, the other
changes at the exact same relative rate. Line goes
through the origin (0,0)

|
]+

1l
]+

<Resistor — ohmic conductor.
Directly proportional
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ACADEMY

Lesson 7 - Specidalist Resistors

Key Terms

LDRs or light dependent resistors are a type of specialist resistor. As light intensity increases, the
Diode - a non-ohmic semiconductor component that allows electric current to flow in only one direction resistance decreases.

Thermistor - a temperature-dependent resistor. Unlike a standard resistor, its resistance changes dramatically

with temperature. A thermistor is another specialist resistor. As temperature increases, the resistance decreases.

7+

=
—\@— The graphs that are created by these resistors are in the key terms box.

Resistance (00)
Resistance (Q)

Temperature Hot Dark Light Intensity

Lesson 8 and 9 - Resistance in a Wire (RP)

Key Terms 1. Astudent set up the equipment as shown.
Calculate - to determine an amount, number, or outcome using mathematical processes. 2. Measured the length of the wire between the crocodile clips
Determine - to firmly decide something or to discover the facts of a situation through investigation or 3. Measure the current with the ammeter
calculation

4. Measure the potential difference with the voltmeter

_——Cell
5. Calculate the resistance at each length

Switch
_Resistor 6. UsingV=1xR

A

7. Repeat the readings

8. Calculate mean averages

9. Ensure the circuitis disconnected off for 30s between reading to ensure temperature
remains

10. Keep the materials the wire is made from and the diameter of the wire the same
Crocodile clip Wire
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Key terms

Chemical bonding - the process by
which atoms join together to form
molecules and compounds, either by
losing or gaining electrons.

Electrostatic Force- The force between
oppositely charged particles

Element — A pure substance made of
only one type of atom

Key Terms
lon = an atom with a charge

lonic - The electrostatic force of
attraction between oppositely
charged ions

Cation — posifively charged ion

Anion — negatively charged ion

Key Terms
Lattice - A regular, repeating
arrangement of particles

Compound - more than 1 type of
element chemically bonded in fixed
proportions

Evaluate - Consider strengths and
Empirical Formula - The simplest whole-

number ratio of atoms orions of each
elementin a compound

weaknesses and come to a conclusion.

Lesson 2 - lonic Bonding

lonic bonds are formed from the fransfer of electrons between a metal
and a non-metal.

When atoms lose or gain electrons they become ions which have a
positive/negative charge — and OPPOSITES ATTRACT.

Metals always lose electrons forming
positively charged cations.
Non-metals always gain electrons

forming negatively charged anions.

Lesson 3 - lonic Compounds

.

can be used to represent them.

Year 10 Science Knowledge Organiser - BOM12 Types of Bonding

Atoms want a full outer shell of electrons so that they are stable.

The first shell can hold a maximum of 2 electrons, every other shell
can hold up to 8.

lonic bonds form between atoms of metals and non-metals
Covalent bonds form between non-metal atoms

Metallic bonds form between metals

Electron configurations tell you how many electrons are in each shell
(2,8,1) = 2infirst, 8 in second, 1 in third

Transfer of
electrons
Sl

Atom 1
(metal)

Atom 2
(nonmetal)

lonic molecule

lonic compounds form a giant lattice structure of ions, held
together by strong electrostatic forces of atfraction between
oppositely charged ions. These forces act in all directions within the
lattice.

Dot and cross,

ball and stick,

and 2D/3D diagrams

charged nuclei of the bonded atoms

weak forces between molecules.

covalent bonds.

Key Terms

Metallic Bond- The electrostatic force of
attraction between positive metal ions
and delocalised electrons

Delocalised - Electrons that are free to
move through a structure

Conductivity - Ability o allow charge to
flow

Simple molecule -A substance made of molecules .
with stfrong covalent bonds within the molecule and

Giant covalent - A 3D network of atoms joined by

Lesson 1 - Intfroduction to Bonding Lesson 4 - Covalent Bonding

Key Terms + Covalent bonds are formed when non-metallic atoms
share pairs of electrons.
Covalent - The electrostatic attraction between a * These bonds are very strong.
shared pair of outer electrons and the two positively « Some covalent substances form simple molecules,

such as oxygen (O,)
+ Some substances form very large polymer molecules.
Some covalent substances form giant covalent
structures, such as diamond and silicon dioxide (SO,).
+ There are several ways to represent covalent bonds:

For ammonia (NH3) and/or

X X%

£ e
H|) N (|H x0
& ./ H
Polymer - A very large molecule made by joining N ik
together many smaller repeating units called P,
monomers. and/or and/or
H—N—H

Polymers can be represented in the form:

1
re—cq
\H H/n

poly(ethene)

where n is a large number.

Lesson 5 - Metallic Bonding

Metals consist of giant structures of atoms arranged in a regular
pattern.

The electrons in the outer shell of metals atoms are delocalised and
move through the whole structure, allowing metals fo conduct
electricity.

The sharing of these delocalised electrons forms strong metallic
bonds.

Bonding in metals is represented like this:

free electrons from outer shells of metal atoms

metal ions 6




ORMISTON

SWB

ACADEMY

Lesson 1 -

Key terms

Uncertainty - the range
within which the true value
is expected to lie.

Resolution - the smallest
change in a quantity that
an insfrument can detect.

Year 10 Science Knowledge Organiser - BOM13 Quantitative chemistry

Chemical measurements and uncertainty

The uncertainty of a measurement is the range within which
the true value is likely to lie, and it is equal to + half the
smallest scale division.

Repeats allow a mean to be calculated which produce
more

accurate data than using a single measurement.

Using equipment with a greater resolution can reduce
uncertainty.

When we carry out multiple repeats during an experiment,
we can also estimate the uncertainty in our repeated
values. This shows how precise our measurements are — if
the values vary a lot, precision is low; if they are close
together, precision is high. To do this, we must calculate the
range between our highest and lowest result.

Le

Key terms

Conservation of mass - The law
of conservation of mass states
that no atoms are lost or made
in a chemical reaction. The
mass of reactants = the mass of
products.

sson 3 — Measuring Changes of Mass

In a reaction, mass is conserved. The law of conservation of
masss states that no atoms are lost or made in a chemical
reaction. The mass of reactants = the mass of products.

M,: CH,= 16 + M, : 20, = 64 M, : GO, = 44 + M,: 2H,0= 36

Total Reactant M, = 80 Total ProductM, = 80
Mass appears to change in a reaction where a gas is
produced. The mass will go down because gas particles
spread out and escape info the air, so their mass was no
longer measured. The particles are far apart in a gas and
can leave the flask easily, meaning measured mass
decreases.

You can measure the loss of mass of a reaction, by placing
the reaction flask on a balance and monitoring the mass.

Lesson 2 - Relative Formula Mass and % Composition

Key Terms

Relative atomic mass - is
the average mass of its
atoms, compared to
1/12th the mass of a
carbon-12 atom

Relative formula mass —is
the relative mass of the
entire formula (the total
of all of the relative
atomic mass in the
molecule or compound).

M,: CH,= 16 +

Relative atomic mass (Ar) can be found on the Periodic
Table. It is often a whole number because it has been
rounded.

The relative formula mass (Mr) of compounds using the sum
of relative atomic masses.

H,SO, = (2x 1)+ (1 x32) + (4x16) =98

In a reaction, mass is conserved. The mass of reactants = the
mass of products.

M, - 20,= 64 M, CO,= 44 + M, - 2H,0= 36

Total Reactant M, = 80 Total Product M, = 80

Percentage composition tells us how much of a compound's
total mass is made up of a specific element.

Key Terms

Solution - A solution forms
when a solute dissolves in
a solvent.

Concentration - measure
how much solute is
dissolved in a specific
volume of solvent

Lesson 4 — Concentration of Solutions

To convert cm?3 into dm3: cm3 + 1000 = dm3

To convert dm?3into cm3: dm?3 x 1000 = cm3

The units for concentration are g/dm?®.

Mass is measured in g, using a balance. Volume is measured in
cmd and then converted to dm?.

We are able to calculate concentration as the mass per unit
volume. mass (g)

Concentration (g/dm?) = W

To calculate the mass of a solute in a given volume of solution, we
rearrange the formula to give us:

concenfration (g/dm3) x volume (dm3) = mass (g)
HT Volume of solution will affect the concentration. If we add more
water (solvent) but keep the mass of the solute the same, the
concenfration decreases. This is called dilution. The solvent (water)
could evaporate on a hot day. This would cause the
concenfration to increase because volume decreases.

HT If the volume remains constant, adding more solute will 7
increase the concenfration of a solution.




ORMISTON

SWB

ACADEMY

Key terms

Mole - the amount of a
substance that contains the
same number of particles as
there are atoms in 12 grams
of carbon-12.

Avagadro - Number of
particles are in one mole
(6.02 x 10%3)

Year 10 Science Knowledge Organiser - BOM13 Quantitative chemistry

Lesson 5 - Moles (HT only)

Avogadro’s Constant tells us how many particles are in
one mole of a substance.

The symbol for moles is mol.

One mole of an element has a mass (in grams) equal to its
relative atomic mass. Because one mole weighs the same
(in grams) as the Ar, we can calculate moles

using:

mass (g)

number of moles (mol) = n

T

To calculate the number of particles, we use the following
equation:

no. of particles = no. of moles X Avogadro’s constant

Key terms

Limiting reactant - the reactant
that is completely used up first
in a reaction, which limits the
amount of product formed.

Excess - the reactant that is not
completely used up ina
reaction.

Lesson 7 - Limiting reactants

We identify the limiting reactant by calculating available moles +
required moles. This tells us how many times each reactant could
provide its needed amount.

The reactant that can do it the fewest fimes is the limiting reactant,
because it is used up first.

Lesson é - Reacting masses (HT only)

Key Terms

Actual yield - the amount
of product actually
obtained from a
chemical reaction.

Predicted yield — The
maximum calculated
masss of a product that
could possibly be formed,
predicted using the
balanced symbol
equation and reacting
masses.

Excess - the reactant that
is not completely used up
in a reaction.

A reacting mass calculation is when we can use a known
mass of any substance in a balanced equation to calculate
the theoretical mass of any other substance involved —
whether it's a reactant or a product.

Some uses of reacting masses:
1. To work out how much product we can make
2. To scale up a reaction for industrial production
3. To make sure no reactant is wasted
4. To check if a reaction has gone to completion
5. To compare actual vs predicted yield

To calculate the theoretical mass of a product, we only
need the mass of one reactant. This is because we assume
all other reactants are in excess.

Key Terms

Transition metals -
elements found in the
cenftre of the periodic
table

Mole - the amount of a
substance that contains
the same number of
particles as there are
atoms in 12 grams of
carbon-12.

Lesson 8 - Balancing equations using moles

Transition metals can form more than one possible compound with
different ratios. For example, iron can form FeO, Fe,O;, or Fe;0,.

It is important that we work out the ratio of transition metal to the
otherreactant in a reaction to determine the correct formula,
rather than assuming.

We use moles and ratios to determine formulae and balance
equations.
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Lesson 1 - Graphing Waves

Key Terms

Wavelength - The distance from one
point on one wave, to the
equivalent point on the adjacent
wave

Amplitude - The maximum
displacement of a point on the
wave away from its undisturbed
position

Waveform - a visual representation
of awave

Key Terms -
Transverse wave - The vibrations | -
of the particles are
perpendicular to the direction -
of tfravel of the wave.

Longitudinal wave - The -
vibrations of the particles are -
parallel to the direction of travel
of the wave.

Vacuum - A space where there
is no matter or particles

Key Terms
Frequency - The number of waves
passing a point each second.
Hertz (Hz) - The unit for frequency

Period - The time taken for one
complete wave cycle (oscillation)
to pass a specific point.

Year 10 Science Knowledge Organiser — BOE15 Principles of Waves

Wavelength

Distance (m) ‘

AWAVAWAY
IRVAVA'RY

Amplitude

to make the sound louder.

Lesson 2 - Transverse vs longitudinal

All waves transfer energy, but not matter

N ‘

Quister

- A greater amplitude means a louder sound

- Microphones can be plugged into an amplifier, to amplify the sound -

Water waves and electromagnetic waves (e.g. light) are examples of

tfransverse waves

Transverse waves can travel through a vacuum

Longitudinal waves cannot travel through a vacuum
Sound waves are an example of a longitudinal wave
An oscilloscope is a piece of equipment that can be used to represent a

sound wave as a tfransverse wave frace.

Longitudinal Waves

Transvarse Waves

Labelling Longitudinal Waves
Cor

number of waves
frequency (Hz) = ————F——

time (s)

A buoy in the sea moves up and
down as waves pass it. 200 waves pass
the buoy in 40 seconds. Calculate the
frequency of the waves.

frequency (Hz) = 70

frequency (Hz) = 5 Hz

e A

Lesson 3 - Frequency and periods

1

Period = ——
Frequency

| frequency = 1 period
1 frequency = | period

A sound wave has a frequency
of 250 Hz. Calculate its period.

Period = 250

Period = 0.004 s

Lesson 4 - Wave speed

Key Terms -

Oscilloscope - used to
record the waveform
of a sound wave.

Light travels significantly faster than sound.

- The speed of sound can be determined by getting two students to stand a set,
measured distance apart. Person A raises their hand and fires a pistol and then
lowers their hands. Person B starts the stopwatch when they see the hand lower and
stop the stopwatch when they hear the bang. They record the data, repeat and
calculate the mean. Calculate speed: Speed (m/s) = distance (m) / time (s).

Frequency - The
number of waves

wave speed = frequency X wavelengthor U = f A

passing a point each

second.

Wavelength - The
distance from one
point on one wave, to
the equivalent point

wave speed = 15 m/s

A water wave has a frequency of 3 Hz and a wavelength of 5 m.
wave speed (m/s) = frequency (Hz) X wavelength (m)
wave speed (m/s) = 3 (Hz) X 5h (m)

on the adjacent wave -

Key Terms
Ripple tank - a shallow,
fransparent glass-bottomed
fray of water with a light
shining down through it onto a
white card below to clearly
see the motion of the ripples 6.
created on the vzeter's surface

aorwOd -

i

Key Terms
Electromagnetic wave - Transverse waves that fransfer
energy from the source of the waves to an absorber
Reflection - When a wave bounces at the boundary
between two different materials
Refraction -When a wave changed direction at the
boundary between two different materials, due to a
change in wave speed
Normal - A line drawn perpendicularly fo the
boundary between materials.
Incident Ray - The incoming ray of light or wave that
fravels toward and hits a surface, boundary, or
medium

An oscilloscope frace is to be used to determine the frequency.

Lesson 5 - RP8 (RP20) - Ripple Tank

Set up the ripple tank as shown in the diagram.

Pour water to a depth of about 5mm into the tank.

Switch on the overhead lamp and electric motor

Adjust the speed of the motor to produce low frequency water waves.
Adjust the height of the lamp so that the pattern of the waves can be
clearly seen on the white card below.

Place a meter rules at right angles to the waves shown in the pattern on the
card. Measure across as many waves as you can. Then, divide that length
2 by the number of waves. This gives the wavelength of the waves.

Count the number of waves passing a point in the pattern over a given
fime ( e.g. 10 seconds). Divide the number of wavs counted by 10. This gives
the frequency of the waves.

Calculate the speed of the waves using the equation: U =f1

Lesson é — Properties of EMS

All electromagnetic waves fravel at the same velocity
in a vacuum (space) or air.

They have different wavelengths and frequencies.
These forr e cfrum.

“atetm

Our eyes only detect visible light, so we can only see
a small part of the electromagnetic spectrum.
Inreflection, the angle of incidence = angle of
reflection L ——— et

X
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energy

Key Terms

Absorbed: the wave's energy is faken in by the

Reflected: The wave bounces off the surface. -
(Looking in the mirror — light is reflected)
Refracted: The wave changes direction as it -
passes from one substance to another.

Emission - The process of an object giving out

Matt - A surface that is microscopically textured so
that the reflected light reflects over a wide area.

Year 10 Science Knowledge Organiser — BOE15 Principles of Waves

Lesson 7 - The interaction of waves (FT)

- When a wave meets a boundary, it can be absorbed,
fransmitted, reflected or refracted.

Reflection Refraction

- Absorption Transmission
material. H i
Transmitted: The wave passes through the l l \/ \
material. (Seeing through glass - light can pass
through) < l \

The darker and more matt the surface is, the greater the
absorption and emission of infrared waves.

The lighter and shinier the surface is, the poorer the
absorption and emission of infrared waves, they reflect the
radiafion.

Energy absorbed

Key Terms
Explain - Say why

oris the way itis

Air (Less Dense)

something has happened | -

Glass [Denser]

Air (Less Dense)

Glass (Denser) | —

Lesson 7 — The interaction of waves (HT)

EM waves have different wavelengths and therefore behave differently at
boundaries depending on the material that boundary is made from.

Visible light has a longer wavelength than ulfraviolet waves. Much of the UV waves
that hit glass are absorbed, while the visible light is fransmitted.

Metal object reflect most EM waves like visible waves and radio waves. However, it
absorbs microwaves strongly.

If a wave hifs a boundary at right angles (perpendicular), there is no change in
direction, and no refraction takes place.

Waves will fravel at different velocities in different media (Eg: Light slows down as it
enters glass)

If the wave front hits a denser medium at an angle, that part of the wave front will
slow down first. This causes refraction of the wave.

Key Terms

Leslie cube - A
hollow metal
cube with
different surfaces
on each side.

Matt - A surface
that is
microscopically
textured so that
the reflected light
reflects over a
wide area.

Lesson 8 - RP10 (RP21) - Radiation

- A matt black container will cool down the quickest, as it will emit the most Infrared
radiation

- Asilver container will cool down the slowest, as it will emit the least Infrared radiation

Investigating the amount of infrared radiation radiated from different surfaces

- Setup at least 3 different flasks/cans like the diagram.

- Ensure that there is adequate insulation to place on top of the cans.

- Fill the first can with 50cm3 of water from a kettle that has just boiled.

- Record the initial temperature and start the stopwatch.

- Record the temperature of the can every 20s for a total of 3 minutes.

- Repeat with each canin turn, ensuring the starting temperature of the wateris the same
for each can.

Investigating the amount of infrared radiation radiated from different surfaces

- Use a Leslie cube (or cans with different surfaces) and an infrared detector.

- Measure the amount of the infrared radiation emitted from each surface. N

- Compare the amount of infrared radiation emitted from the difference surfaces.

g

Lesson 9 — Uses of EMS

Key Terms

wavelength than x-rays

microwaves

wavelength than gamma

wavelength than x-rays

Key Terms -

Describe - To recall -
some facts, events or
process in an -
accurate way.
Compare - List the
similarities and -
differences
lonising Radiation -
Radiation with enough | -
energy to remove
electrons from atoms
or molecules, turning -
them intoions.
Radiation dose - A
measure of the risk of
harm from exposure to
ionising radiation,
measured in sieverts
(Sv)

Sievert (sv) - The unit
used for the biological
effect of ionising
radiation. -

Uliraviolet - Waves that have a shorter
wavelength than visible like but longer -

Infrared - Waves that have a longer -
wavelength than visible light but shorter than

X-ray - Waves that have a shorter
wavelength than ultraviolet but a longer

Gamma Ray - Waves that have a shorter

| waves

- Radio waves are used for communication (TV and Radio)

- Microwaves are used for satellite communication and for
cooking food

Infra red is used for thermal imaging, IR cameras, electrical
heaters and also used for cooking

- Visible light is used for fibre optic communication.

Ultraviolet light is used for tanning and some energy efficient
lamps.

- X-rays are used for medical imaging.

- Gammarays can be used to tfreat cancer.

Lesson 10 - EMS and lonising Radiation

All electromagnetic waves fravel at the same speed in a vacuum — but they differin
frequency and energy.

As we move from left to right across the spectrum, the frequency and energy
increase.

The waves af the lower-energy end, like radio and infrared, can make particles
vibrate or heat up — but they don't have enough energy to remove electrons. These
are called non-ionising.

In Ultraviolet, X-rays, and gamma rays, the energy is high enough to remove electrons
from atoms. These are what we call ionising radiation.

UV radiation can penetrate the skin and damage the DNA inside skin cells, causing
the skin to age more quickly (wrinkles, sunspots) and, in some cases, mutations that
can lead fo skin cancer.

lonising radiation has enough energy to damage or change the structure of DNA.
Most of the time, the body repairs this damage but if the DNA is copied before it's
repaired, it can cause a mutation. A mutation in the DNA of a cell can make that cell
divide unconftrollably. That's how cancer can form.

|
Visible | Ultraviolet | X-rays | Gamma >
light rays

lonising radiation

Energy increasing

Electromagnetic waves become more harmful

Cancer cell Tumor

Radio

lonising radiation can be very useful in medicine — for example, in treating
tumours — but it also has potential risks, depending on the type of radiation and 10
the dose absorbed.




ORMISTON

SWB Year 10 Science Knowledge Organiser - OEOO13 Velocity and Acceleration
ACADEMY
Lesson 1 - Speed Lesson 4 — Acceleration and Velocity time graphs
Key Terms - Uniform motion means that speed is constant Key Terms Accilerohon Acceleration (m/s?) = S1neln veocty (n/s)
- Uncertainty: The interval orrange of | - Linear motion is the motion path being straight Acceleration: The rate of coln IeT gt :
possible values within which the frue | - Typical walking speed is 1.5m/s change of velocity with respect ?ho cu Od‘? Trom Endvalocy 371 |
value of a measurement lies - Typical running speed is 3m/s fotime € glgro ,T'e? ON | e takon for tre change 1 d
- Speed: A scalar quantity that is the - Typical cycling is 6m/s Velocity-time graph: A graph ave ﬁc' y-ime N SR
rate of change of distance with time. | - Typical speed of sound is 330m/s Distance travelled,s = Speed,y x time,t that shows hovy velocity %:Op . Acceleration (m/s?) = X7.=12 0/
It does not involve direction. (m) T s (8 changes with fime. i The ortlao .L;n T.er Acceleration (m/s?) = 220/
- Velocity: A vector quantity that is Terminal velocity: The constant € velocity-ime -
speed in a given direction. s=vat speed reached by a falling gaphrepresents | o
- Determine: Use the information given object when the force of gravity distance B ‘
(often through practical work or -5 is balanced by the resistive fravelled. =~ s o5 10 18
data) to work out the answer S t=v forces (such as air resistance) i AccTeIerohor;.lts @
vector quanti . L . .
__l_ _ 5 B Accele?oﬂon isy - Linear acceleration is shown by a straight line
vV ox t v= t measured in - Non-linear acceleration is shown by a curve
I m/s?
Lesson 2 - Distance time graphs Lesson 5 — Area under the graph (HT)
Key Terms - Speed can be Gradient (steepness) of the line Dist Key Termls fit TDASplocemegt (m) —|Ve|toctlty (m/s xhhme (;) 1 th
- Proportional: as one variable S Dosad it ot - istance: a scalar quantity | - The area under a velocity fime graph can determine the
increases. the ofher increases calculated from a means a faster speed. Horizontal lines mean the object showing how far an object distance/displacement of an object
ot G constant rate. straightline distance fime graph by ¢ it tines mean the object is I=stationary, (bt maving): moves - The total distance travelled is equal to the total area, negative values are
relationshio. not nécessgr“ colculohng The grodlenf. moving at a constant speed. / — _ Displacement: a vector ignored
through fhzlorigin Y - ?Tefper groddlem means Xi c o slopes quantity including both - The displacement is equal fo the sum of total area in sections A and B, taking
. A & ) X ) -
- Didancemegaph Agropn | ST || hegsencesmomiect | ioaccoutine negaihe vole:
. &1 returning to its ,
the gradient represents speed specific point 1o i iiseaccei:lrz;?v::zngor Y point fo the finish point)
9 P peea. calculate speed at a 2 P — and the direction of that
SpeCIfIC time S0 0 o | e w0 \zg STrOighT line
Time (min)
Lesson 3 -Velocity Lesson 6 — Acceleration in context
Key Terms - Distance is a scalar quonﬁfy Showing . Key Terms The Symbol A mean ‘ChOnge‘. . .
Velocity: A vector how far an object moves VELDCTY A P e Acceleration: The rate of Av = final velocity - initial velocity  Acceleration,a = Change in velocity, Av  (m/s)
quonflty Thof. is - Displacement is a vector quantity S change of velocity with _ U-u (m/s?) time,t (s)
speec! in a given including both the distance an object —1 " respect to time a= R
direction. moves, (measured in a straight line o ETIoN T s \ e ] o Av
from the start point to the finish point) T - ;_.7 W s Estimate: Use approximate v = final velocity in metres per second a= =<
and the direction of that straight line T-. h ) values or reosoni_ng fo u = initial velocity in metres per second Av
- Acceleration = rate of change of make an approximate but , . . . o Av=axt
velocity ri Vo sensible answer. An object that is slowing down is ax t
- Steeper the gradient of a velocity w THE decelerating. | Av
time graph, the greater the rate of [, SPEED 1S ; t= 2 11
a
change
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Lesson 7 - Uniform Acceleration Lesson 10 - Elastic potential energy
- i ioni ii initi i Key Terms
. Key Term§ ‘ This equof}on is usgd to calculate qponhhes such as |n|T|gI or final speed, Elasi ¥ ol - Hlastic potential energy can be calculated by:
Uniform acceleration: acceleration, or distance fravelled in cases where the time taken is not known asiic potentia Elasti tential (E.) = 0.5 : tant (k tension?
When an object's velocity ) ) energy: The energy astic potential (E.) = 0.5 x spring constant (k) x extension Ee
is changing by the same Final - Initial =2 x acceleration x distance stored in a stretched or | - E¢ is measured in Joules (J) —
amount during each equal Velocity Velocity compressed object, - kismeasured in Newtons per mefre, (N/m) 1 ke
time interval. 2 such as a spring or - eismeasured in meters (m) 2 i
(m/s) (m/s) (m/s”) (m) i
rubber band A spring has a hanging mass placed on it. It extends by 0.2m Eesly kud
Calculate: Use numbers vz u’= 2as , o e=r KX
given in the question to Final velocity = v Work Done: The The spring constant for the spring is 150 N/m
work out the answer, V2' u2 2 2 amount of energy Calculate the change in elastic potential energy stored in the spring. 2 x E
. s . = = V u - e
Shovwng Sfeps where Initial VelOCIty =u a= 2 g = fransferred when a k =
appropriate. . 2a force moves an object &
Acceleration = a over a distance Step 1Elastic potential energy = 0.5 x spring constant x extension®
Step 2Elastic potential energy = 0.5 x 150 x 0.22
s = Jvy2- = Ju?2 _ /2 x Eg
Distance =s o . . L4 e Step 3Elastic potential energy = 3] e = k
Lesson 8 — Acceleration in Fluids
. KeyTerms e - Near the Earths surface, any object falling freely under gravity has an Alpresistance AFTER A WHILE THE AR RESISTANGE
Viscosity: Viscosity is a measure of a fluid's resistance lerati £9.81 m/s/ BALANCES THE WEIGHT. THE PERSON
to flow acceleration O. = m/s/s . . . . . N /| TRAVELS AT A CONSTANT (TERMINAL)
- The pull of gravity willremain the same during a falling object, the resistant [ LveLocimy
. . forces will change. AS THE PERSON \ e PRGOS
. y
Igﬂm'nqLYe::?wKéLhﬁ] C(?nrsfomfspsi/ﬂ r?sogglza bydob - When resistant forces and gravitational pull equal when an object is falling, E.PREEEESS?;ANC%\ | —|OPEIED THERE 1S & LARGE
the rgsi.;ﬂ{/ee forces (SUSh?:ifgirore%istonz/:e) e fhe object has reached ferminal velocity. INGREASES THE PERSON TO DECELERATE
- Terminal velocity is affected by mass and surface area of the object falling. W‘ VELOCITY T
- A parachute willincrease the surface area of a falling object and slow it BALANCE ONCE MORE AND,
THE PERSON REACHES A
dOWh.. ‘ S T FRETVAR {| NEW, MUCH SLOWER,
- An object falling through a fluid, initially accelerated due to the force of RESISTANCE IS l TERMINAL VELOCITY
grovi’ry. SMALL AND THE
- If afluid is more viscous, object will fall slower through them. ‘ S —
- Faster an object decelerates, the quicker terminology velocity is a reached. Weight TME
Lesson 9 - Kinetic energy
Key Terms - Kinetic energy increases when the objects are moving quicker
Kinetic energy: The amount of - Kinetic energy can be calculated by using: Kinetic energy (E,) = 0.5 x mass (m) x speed? (v) Ex =¥amv?
energy a moving object has in its - Kinetic energy is measured in joules (J) 800k A 20 s
kinetic store as a result of its mass - Massis measured in kilograms (kg) 2 XE, g 0.0 =
and speed - Speedis measured in meters per second (m/s) ms ——
- Objects moving af the same speed can have different stores of kinetic energy if they have v
different masses.
v= 2x By Step1  Kinetic energy = 0.5 X mass X speed?
m
Step2  Kinetic energy = 0.5 X 800 X 302
Step3 Kinetic energy = 360 000 J 1 2
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  frequency   ( Hz ) =   number   of   waves  time   ( s )


  frequency   ( Hz ) =  200 40


  frequency    ( Hz ) = 5   Hz


  Period =  1 Frequency


  P e r i o d =  1 250


  P e r i o d = 0 . 004   s


  wave   speed = frequency   ×   wavelength  


  wave   speed   ( m / s ) = frequency    ( Hz )   ×   wavelength   ( m )


  wave   speed   ( m / s ) = 3    ( H z ) ×   5 h   ( m )


  wave   speed = 15   m / s

