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YEAR 9 — REASONING WITH ALGESRA. . .

@whisto_maths
|~ T 1N e
What do I need to be abe || Heuwords
to do? Gradeent: the steepress of a ine
Intercept: where two lines cross Tre y-intercept: where the ine meets the y-axis
By the end of this unit you shoud be able to: 1+ Parglle: two nes that never meet with the same gradient
* Compare gradients

Compare intercepts

Understand and use y= mx + ¢

Find the equation of a Ine from a graph
Interpret gradient and intercepts of real-

Linear: near araphs (straight ne) —

Co-ordnate: a set of valves that show an exact postion on a graph
inear common difference. by addition/ subtraction

Osymptote: a straight ine that a graph wil never meet
Reciprocal: a pair of numbers that mutiply together to gve |

3 x the x coordnate then — |

0
-10] -1

x 3

¥

]

Draw 6 tabk to disply this
information

This represents a coordnate pair

(3,-10)

N

o G S N o

e grophs | Perpendouar: two ines that meel at a rght an@(a
s e e == e -
: Lines par akel to the axes e Ol the poirtts on this ine have " can be ONY posilve
| . a X coordnate of 10 ornegglve vale velig ) | |
| 1 I
I ¥ [
| , Lines paralel to the 1 as take the form x I
||"\t€"§t“tm. | Pl I = a and are vertical ”
(1N x
I ’ \To“;\t‘ T R ] ) ) T
| . Lines paralel to the x axis take the formy
| 4 '\ = a and are horizontal : :
I C | DNOtreportsontiskebae  eq(5-3 12 (A )
| . 6y coordnaite of -2 dlogonths e becae tre |
L_______;_________ o Ywoddesd )
| Compare Gradents !
Y The gredter the |
y =mx +c ) gradent — the steeper 1
yx the Ire I

!

You ony rieed two points to form a
straight Ine

Plotting more. points helps you decide
if your catulations are correct (f
they do make a straight ine)

Straight Line Graphs

The coeicent of xfthe = © 74 2 0 g4 1 Remember to joi the points 1o moke
nomber in front of x) tels us Paralelines have the 1 g e |
the gradent of the ine / -j same grodert I ] I
L _ oo o WSl L o e e _===== I
[ . —— — — — —— e M _—_— — —— — — — — g ——— e e e — e — 1
| Compare Intercepts 5 — pyx 4[| o oot teront | I |y te The equatonof abre | |
! 02 w2+ 2 “hich te B?;‘ C{OSSP’S the y- || The coefficient of x (the number in front canbe rearranged Eg | |
: x4 as Yintercert ) o y)teks us the gradent of the e y=c*mx :
|
I 4 9‘%’( The. coordnate of a y intercept |: \4 The valve of ¢ is the poirt ot c=y—mx |
I vill ahwcis be. (0g) | ;V mx € Cypich the e crosses the y- | Kentiy vinch coeffcent | |
| = 5, I: V\ /1 axis Y intercept you dare ident‘ifgin@ or |
| 74 e Lines vith the same y- || Y ondx e coordrutes compirng |
I » :3 interoeptcrossmthesome |==================-_—=====_—l'
: - '\‘04) place |: Real kfe a[g@
———————— e el e e e —II A plumber charges a £25 caliout fee and then £12.50 for every hour [ 11¢ yntercept shovs the
- ., T S T _I Complete the table of values to show the cost of hiring the plumber, mirimum charee
| | Tmem) | O 1 2 3 8 The gradent represents the
” Cost(€] | £25 £125 prce per mie

y=2x+1

When you have. O pers

| b real ife gravhs ike this values wil aways be. ositive because they
I measure dstances or objects which cannot be negative

1 Direct Proportion araghs  To represent direct proportion the. graph must start at the orign
J

A box of pens costs £230
Complete the table of values to show the cost of buying boxes of pens

this has O cost

h

[4] 1

2 3 8

The gradent shows the

Cost {E)

£2.30

price per pen




YEAR 4 — REASONING WITH RLGEBRA. ..

@whisto_maths

What do | need to be able

Forming and Solving Equations

Beuwords

to do?

I Il
I I
I I :
: By the end of this unit you should be abke to: : |
|+ Sobe nequallies vith regative rumbers | | Variable: a quantity that may change within the context of the probem
| * Sole equations with unknowns on both sides| |
| * Sobe inequalties with unknowns on both | :
| |

| I
| Il
| |1

Sides

*  Substitute into formulae and equations

*  Rearrange formulae

FEEEEEEEEEEEEETSE - Al T T, T T T T T T

3{x+4)=-30

Rearrange: Change the order

Inverse operation: the operation that reverses the action
Substitute: replace. a variable with a numerical valve
Solve: find a numerical vale that satisfies an equation

lhequalty: an inequaity compares who vales showing if ore is greater than, less than or
equadl to another

| | Form and sole inequaities @ ! || neqalties vith reaatives

Expand the brackets

bx + 12 =30

Find the possible range of vales
x>l

2517+ 3

X is true for any vae
smaller than -5

y
I T more. than trebl mg ™\ :| Method | Make x posiive first
I = rumber is greater thon 11/ ||

A=3x>17

By

|
q
|
|: 5> 3
s
1
|

o/ CHECK T
A=

| Equatiors vith urknown on both sides 1! Inequaties vith urknown on both gdes T | e/ coReect

3-6) = 20

L ax+5-3 24 pusmrmmsmm |

X XJX

I
|
: X+5=24
|
|
|

Soing inequaities has the same method as

X is true for any vale

| Method A beep the regative x

This cannot be

tree...

equations Il a_3 57
5(x+4)<3(x+2) Check it g
BB smgara ) T8
P Tl
\/‘20 IS smaller than - 18 I l l '\

I_ _______________ Ny G |
________________________________ | | x <=5 Whenyoumultiply or duide x by a
| FO(MJ'O& and Equations AT s il negative you need to reverse the
| Formuge — all expressed in symbols Equations — incide numbers and can be solied I | inequaity
________________________________ II____...______._____..J
______________________________________________ -
Rearranaing Formuige (ore step) : | Rearranaing Formube (o step)
I 1 an equation (find x) Ih & formula (make x the subject)
X xmyre 4x—3=1 Yy=s=a
Rearrange to make y the subject
z -
Rl u-x-z 412 Nnats
T a3 X=a*s
Y—>tz —> X x=3 y

Yye—-ze— X

familes wil guide you through
rearranging formulae

L

J

Rearranging can aiso be checked by substitution

Language of rearranging. . .
Change. the subject I
Moke XXX the subject
I

I
|
|
|
I
Using inverse. operations or fact :
|
[
|
[
[
[

The steps are the same for soling and rearranging

Rearranging is often needed when using y = mx + ¢

|

|

I

|

i

I

I

I Y
I

I

I

I

: e4 Find the gradent of the ine 2y -4x = 9
I

Make y the subject first y = 4x + 9 Gradent = 4= 2



YEAR & — REASONING WITH ALGEBRA. ..

esting conjectures

| What do [ need to be able

il

|

| to do? !

By the end of this it ou shoud be abketo: ||

* Use factors, muttiks and primes : I
Reason True or Fake | | HCF: highest common factor (biggest factor two or more numbers share)

|

1

|

|l

|1

K

|

Muttiples: found by multivling any number by positive integers
Factor: ntegers that muttiply together to get another number.
Prime: an integer with only 2 factors

I

I

|

: : gehnghgtM@f somelmes never {1te LCM: lowest common muttipl (the first time the times table of two or more numbers muitch)

I cmﬁ; e rber Verify: the process of making sure.  soltion 's correct

: o Expand bromidk Proof: logical mathematical arguments vsed to show the truth of a statement

|+ Make conjectures with algebra Binomial a polynomial with two terms

|+ Expbre the 100 g1d Quadvatic: a polynomial with four terms (often simpified to three terms) 1

[ e e e e e e e e . e e e e e e e e e . e P T e -

:Factors, Mutipes and Primes 0 || True or Fake? Counterexarps |
ly j st doubing

| Mitiploaton port-whok HOF — tighest commen foctor | Conecture ) :

| modes - HCFof 18and 30 I 0 pattem that is noticed for many cases - |
| == - Only one counterexample is needed I
l [ The numbers in the sequerce to disprove a conjecture |
| (o docticgenchome ) I
I

@ [ 18 1230)a18
130 | 12350610530

I
|
I
I
: 9 Cormmon factors are factors to or more numbers share Ir_ __________________________________________________
| 0 LCM — Loest common mulivk ;ams Sometimes, Never true.
: @é b [ LCMof 9and 12 j : * Olwaus | Every vabe always supports the statement Emmo s dtoltﬂ
I —— : : Examples show the statement being true and o
| Olthvee prme factor |Li 918 a7, 36/ 45, 54 I counter exampkes to show when it is fake Lr:;g:
| trees represent the ( \ I be
| samecoroston R | 1224 3048 60 [ Never | Noexample supports the statement rumbers
| Common muttivles are muttiples two or more. nombers share L
_______________________ - — — — — — — — — — — — — — - — — — — — —— — — — —
_________________________ "y ., -7
ISh(M that 11 Coniectures |
Immemal verfioation | Show the stages to a sobtion with rumerical vaes : : E‘ - Ir— =L 2 ke, rmerical verfeation st :
Show algebraic properties of the. solution 0 Een  OW Use potorid verfcation — the representations
i 2 SN ] You may want to use pictorial mages to support ths 11 (2) 2n+1) ol e of odd e even I
l[' Proof ] Simple proofs using dlgebra : L Mulipk of 2 Ore more o ary eien _!
| e e e e e e
|
I Compare. the. eft hand side of an equation with the I Eprrm the 100 square |
| I
right hand side — are. they the same or different? I — 17177 |
!_ JI| v 2]s|a]slel7[s]a]t0 |
———————————————————————— P — o B . T
Fe——————— e e e ——— -] htermsof n'is used wi2le “J‘si“ w sinw 20 |
| Exparding binomials — || tomiegmdstors T s o | ] |
|2(x+2)=2x+4 o @ ¥ oot reliorships 332 33| % 35;36.3“7“‘3373‘!«60" |
- between numbers = 4 IS SubE S
| - Olgebra ties can 1 :I 41 |42 | 43| 44 |45 8647 48 49 50| |
| represert g biromidl I T i (] ] P P el |
BRI ERE 2 x I [51]52]88]54 15515657 1 MI90
1 Hos two terms Positive. vaies I Positions of numbers in é Fz B3|ujesjesjerje )Rl T0) |
I :I relation to n form niz2lrinimsize 17w nis0] |
| | expressions Us1 82|83 84|85 86|87 58| 80|00| |
|[(x+3)(x+3)=x*+6x+9 | , nd Rt Bl Bad |
| |: Egmsgoo?etothe “é‘z %3 | % | 95| a6 | 97| a8 | 100] :
| N ' The order of the binomidl ) r;?h _E IL |
: ItTh:affiu?Utae?(niw h“ts no impact on the : : The size of the grid for :
. . I Eg One row below n gererdlsation changes the
| which simpified to eg (x +3)(3 +x) [ 4 e |
I three terms Iy n + 10 relationship statements |
| I |
L s o e e e = - = T e e e 4



SECONDARY/KEY STAGE 3 MUSIC - CLUB DANCE

Creating and Producing a Club
Dance Track

TASK: Create, rehearse, record, and produce a Club Dance track, in a style/genre of your choice, for a
Spotify® or iTunes® playlist called “215 Century Club Dance Masters”. You will need to create the actual
music/track and then produce all of the marketing material to go with it.

1. Creating the Club Dance Track
Club Dance music is nearly always created using music technology. You can use any software, apps or

music programmes that are available to you e.g. eJay®, GarageBand®, FL Studio®, Google Chrome Music
Lab® Ableton® etc. Each piece of technology varies, but your Club Dance track should have a clear FORM
AND STRUCTURE:

Rhythmic section where DJ mixes the previous track into the new one

1. Mix in (yours!)

This section features your chosen drum part.
Create a drum LOOP in your appropriate chosen style/genre.

Made up of samples and loops e.g. drums, bass, guitar sample, vocal
sample. Instruments “drop in and out”.
Create a BASS GROOVE and some RIFFS.

Add in a SYNTHESISER/KEYBOARD part with some CHORDS or RIFFS.
Experiment with some vocals, record your own voice singing or change and alter these
using effects e.g., a vocoder effect.

Add extras such as HAND CLAPS/EFFECTS/OTHER SYNTH PARTS.

If you’re creating in the House genre, this would often have a SAMPLE of another track —
can you include this within the groove?

2. Groove

Solo then more instruments and loops added, texture thickens.
3. Breakdown Create an instrumental SOLO here then LOOP this adding layers and parts ‘back into’ the
track, building up the texture and excitement.

Much shorter version of groove

4. Repeat of groov
P groove Include some elements of the GROOVE here but make this section shorter.

Rhythms and vocals samples only giving DJ time to mix in the next track.
5. Mix out Similar to the MIX IN section at the start; stick to mainly your drum LOOP rhythm, but add
some ‘snippets’ of vocal/samples/riffs from your track.

REMEMBER
e Set a correct BPM when using software/apps: what tempo/BPM is normally used for Club Dance?
e Your Club Dance track should ‘build up’ slowly.
e Repetition features heavily in Club Dance; within and between sections but don’t allow your track
to become ‘boring’ by using too much repetition!
e Tryto have a ‘drop the beat’ section (at the start of the breakdown).
¢ Include a melodic line (vocal or instrumental) or a sample of another track/song.
e Experiment with levels, EQ, effects such as panning to add interest to the sound.
e Using some loops and samples from a “loop library” is fine, but try to create some of your own.

1 © WWW MUSICALCONTEXTS.CO.UK
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Chapter 5: Communicable diseases

Retrieval questions

Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.

BS questions Answers

® 66 6 @8 6 6 0 OO0OOGOODOO O

What is a communicable disease?

What is a pathogen?
Name four types of pathogen.
How can pathogens spread?

How do bacteria make youill?
How do viruses make you ill?

Name three examples of viral diseases.

Name two examples of bacterial diseases.

Name four methods of controlling the spread of
communicable disease.

Describe an example of a protist disease.

Describe an example of a fungal disease in plants.

How can the cause of a plant disease be identified?

What are three mechanical defences that protect
plants?

Give three physical defences of plants.

How can aphids be controlled by gardeners?

How can plant diseases be detected?
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a disease that can be transmitted from one organism to
another

a microorganism that causes disease
bacteria, fungi, protists, viruses
air, water, direct contact

produce toxins that damage tissues

reproduce rapidly inside cells, damaging or
destroying them

measles, HIV, tobacco mosaic virus

Salmonella, gonorrhoea

good hygiene, isolating infected individuals, controlling
vectors, vaccination

malaria - caused by a protist pathogen that is spread
from person to person by mosquito bites, and causes
recurrent fevers

rose black spot - spread by water and wind, and
affects plant growth by reducing a plant’s ability to
photosynthesise

gardening manuals and websites, laboratory testing,
monoclonal antibody kits

thorns and hairs, leaves that droop or curl, mimicry to
trick animals

cellulose cell walls, tough waxy cuticles, bark on trees

introduce ladybirds to eat the aphids

areas of decay, discolouration, growths, malformed
stems or leaves, presence of pests, spots on leaves, and
stunted growth
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- Retrieval questions

" Chapter 1: Atomic structure

Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.

060 OO0 6B 6 600000 0 000

What is an atom?

What is Dalton’s model of the atom?
What is the plum pudding model of the atom?

What did scientists discover in the alpha scattering
experiment?

Describe the nuclear model of the atom.
What did Niels Bohr discover?
What did James Chadwick discover?

Where are protons and neutrons?

What is the relative mass of each sub-atomic
particle?

What is the relative charge of each sub-atomic
particle?

How can you find out the number of protons in an
atom?

How can you calculate the number of neutrons in
an atom?

Why do atoms have no overall charge?

How many electrons would you place in the first,
second, and third shells?

What is an element?
What is a compound?
What is a mixture?

What are isotopes?

What are the four physical processes that can be
used to separate mixtures?

What is relative mass?

a1y JBdE.'d 1n.d- N

sessrrense

oy saded ng

sesrnsans

a8y Jaded 3nd

asssscen

ejeulaéEdzﬁ;é...........

eJaq. JadE;j':Ir.lé'

aJay seded ang

sesmaens

asay Jaded 1nd

esvenmn

-24-

smallest part of an element that can exist

atoms as solid spheres that could not be divided into
smaller parts

sphere of positive charge with negative electrons
embedded in it

some alpha particles were deflected by the gold foil -
this showed that an atom’s mass and positive charge
must be concentrated in one small space (the nucleus)

dense nucleus with electrons orbiting it
electrons orbit in fixed energy levels {shells)
uncharged particle called the neutron

in the nucleus

proton: 1, neutron: 1, electron: 0 (very small)
proton: +1, neutron: 0, electron: -1
the atomic number on the Periodic Table

mass humber - atomic number

equal numbers of positive protons and negative
electrons

up to 2 in the first shell and up to 8 in the second and
third shells

substance made of one type of atom

substance made of more than one type of atom
chemically joined together

two or more substances not chemically combined

atoms of the same element {(same number of protons)
with different numbers of neutrons

filtration, crystallisation, distillation, fractional
distillation, chromatography

the average mass of all the atoms of an element
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Chapter 2: The Periodic Table

Retrieval questions

Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.

O66600 6 6AO0HAHAHG 6 6 0 00OGODOODOO

How is the modern Periodic Table ordered?
How were the early lists of elements ordered?
Why did Mendeleev swap the order of some elements?

Why did Mendeleev leave gaps in his Periodic Table?

Why do elements in a group have similar chemical
properties?

Where are metals and non-metals located on the
Periodic Table?

What name is given to the Group 1 elements?

Why are the alkali metals named this?

Give the general equations for the reactions of alkali
metals with oxygen, chlorine, and water.

How does the reactivity of the alkali metals change
down the group?

Why does the reactivity of the alkali metals increase
down the group?

What name is given to the Group 7 elements?

Give the formulae of the first four halogens.

How do the melting points of the halogens change
down the group?

How does the reactivity of the halogens change down
the group?

Why does the reactivity of the halogens decrease
down the group?

What is a displacement reaction?
What name is given to the Group 0 elements?

Why are the noble gases inert?

How do the melting points of the noble gases change
down the group?
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by atomic number
by atomic mass

to group them by their chemical properties

leave room for elements that had not yet been
discovered

have the same number of electrons in their outer shell
metals to the left, non-metals to the right
alkali metals

they are metals that react with water to form an alkali

metal + oxygen — metal oxide
metal + chlorine — metal chloride

metal + water = metal hydroxide + hydrogen
increases (more reactive)

they are larger atoms, so the outermost electron is
further from the nucleus, meaning there are weaker
electrostatic forces of attraction and more shielding
between the nucleus and outer electron, and it is easier
to lose the electron

hatogens

B {C1SAB IR
increase (higher melting point)

decrease (less reactive)

they are larger atoms, so the outermost shell is

further from the nucleus, meaning there are weaker
electrostatic forces of attraction and more shielding
between the nucleus and outer shell, and it is harder to
gain an electron

when a more reactive element takes the place of a less
reactive one in a compound

noble gases
they have full outer shells so do not need to lose or gain
electrons

increase (higher melting point)
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Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.
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B6 questions

What non-specific systems does the body use to
prevent pathogens getting into it?

What three functions do white blood cells have?

What happens during phagocytosis?
What are antigens?

Why are antibodies a specific defence?
What is the function of an antitoxin?

What does a vaccine contain?

How does vaccination protect against a specific
pathogen?

What is herd immunity?

What is an antibiotic?

What do painkillers do?

What properties of new drugs are clinical trials

designed to test?

What happens in the pre-clinical stage of a drug trial?

What is a placebo?
What is a double-blind trial?

What is a monoclonal antibody?

Give two examples in which monoclonal antibodies
can be used for.
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Answers

« skin
« cilia and mucus in the nose, trachea, and bronchi
« stomach acid

phagocytosis, producing antibodies, producing
antitoxins

phagocyte is attracted to the area of infection, engulfs a
pathogen, and releases enzymes to digest the pathogen

proteins on the surface of a pathogen

antibodies have to be the right shape for a pathogen’s
unique antigens, so they target a specific pathogen

neutralise toxins produced by pathogens by binding
to them

small quantities of a dead or inactive form of a pathogen

vaccination stimulates the body to produce antibodies
against a specific pathogen - if the same pathogen
reenters the body, white blood cells rapidly produce the
correct antibodies

when most of a population is vaccinated against a
disease, meaning it is less likely to spread

a drug that kills bacteria but not viruses

treat some symptoms of diseases and relieve pain
toxicity, efficacy, and optimum dose

drug is tested on cells, tissues, and live animals

medicine with no effect that is given to patients instead
of the real drug in a trial

a trial where neither patients nor doctors know who
receives the real drug and who receives the placebo

A monoclonal antibody is an antibody produced by a
single clone of cells.

Treating cancer, in pregnancy tests
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Chapter 3: Energy resources

Retrieval questions

Learn the answers to the questions below then cover the answers column
with a piece of paper and write as many as you can. Check and repeat.
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P3 questions

What is a non-renewable energy resource?

What is a renewable energy resource?

What are the main renewable and non-renewable
resources available on Earth?

What are the main advantages of using coal as an
energy resource?

What are the main disadvantages of using
coal as an energy resource?

What are the main advantages of using nuclear
fuel as an energy resource?

What are the main disadvantages of using nuclear
fuel as an energy resource?

What are the main advantages of using solar energy?
What are the main disadvantages of using solar

energy?

What are the main advantages of using tidal power?

What are the main disadvantages of using
tidal power?

What are the main advantages of using wave
turbines?

What are the main disadvantages of using wave
turbines?

What are the main disadvantages of using wind
turbines?

What are the advantages and the disadvantages

of using geothermal energy?

What are the main advantages and disadvantages
of using biofuels?

What are the main advantages and disadvantages
of using hydroelectric power?
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Answers

will eventually run out, is not replaced at the same rate
itis being used

will not run out, it is being (or can be) replaced at the
same rate as which it is used

renewable: solar, tidal, wave, wind, geothermal, biofuel,
hydroelectric

non-renewable: coal, oil, gas, nuclear

enough available to meet current demand, reliable, can
control supply to match demand, cheap to extract and use
will eventually run out, releases CO, which contributes
to climate change, releases sulfur dioxide which causes
acid rain

lot of energy released from a small mass, reliable, can
control supply to match demand, enough fuel available
to meet current demand, no polluting gases

waste is dangerous and difficult and expensive to deal
with, expensive initial set up, expensive to shut down
and to run

can be used in remote places, no polluting gases, no
waste products, very low running cost

unreliable, cannot control supply, initial set up
expensive, cannot be used on a large scale

no polluting gases, no waste products, reliable, can
produce large amounts of electricity, low running cost,
no fuel costs

can harm marine habitats, initial set up expensive,
cannot increase supply when needed, amount of energy
varies on time of month, hazard for boats

no polluting gases produced, no waste products, low
running cost, no fuel costs

unreliable, dependent on weather, cannot control supply,
initial set up expensive, can harm marine habitats,
hazard for boats, cannot be used on a large scale
unreliable, dependent on weather, cannot control
supply, take up lot of space, can produce noise pollution

advantages: no polluting gases, low running cost

disadvantages: initial set up expensive, available in few
locations
advantages: can be ‘carbon neutral’, reliable

disadvantages: expensive to produce, use land/water
that might be needed to grow food

advantages: no polluting gases, no waste products, low
running cost, no fuel cost, reliable, can be controlled to
meet demand

disadvantages: initial set up expensive, dams can harm/
destroy marine habitats



