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Ce”S and mICI'OSCOpV L26"32 small intestines Villi — increase surface area, Good blood supply — to maintain concentration
a ” The smallest structural and functional unit gradient, Thin membranes — short diffusion distance.
(%) ce of an organism. e Alveoli- increase surface area, Good blood supply — to maintain concentration
gJO - g gradient, Thin membranes — short diffusion distance.
A structure that contains genetic material Gill filaments and lamella — increase surface area, Good blood supply — to
E nUCIGUS and controls the activities of the cell. Gills In fish maintain concentration gradient, Thin membranes - short diffusion distance. i:'
Roots Root hair cells - increase surface area.
T mnene A thread like structure of coiled DNA found |
in the nucleus of eukaryotic cells. L Large surface area, thin leaves for short diffusion path, stomata on the lower >
- S surface to let O, and €O, in and out. 8—
A polymer made up of two strands forming \ O
= DNA 2 dovblehels: ADAPTATIONS FOR DIEFUSSION |— The greater the difference in cf(;ncentrations the faster 8
<1} the rate of diffusion.
— | .
5 ¥ S
£ 4o o=
e gene Asectionol D,NA K cotion for a:speciic S Movement of particles | E.g. 0, and CO,in gas exchange, E
protein or characteristic. Diffusion gt : ) .
No energy ina >olutf0n or gas urea in kidneys. Factors .that affect
Cells divide in a series of stages. The [ Tequired from a higher to‘a the rate are concentration, O
WA e LN P g N MITOSIS AND ce“ dMsl : @ lower concentration | temperature and surface area. c
: divided into two identical cells IHEGEE Sas a— 1 : ? E.g. Plants absorb water from th ®
. \ .g. Plants absorb water from the w
STEM CELLS ' s Osmosis Moveme"n( of lV(ll.t'l soi_l by osmosis through their root -
increase the number of sub-celiular \ t | uq_eqergy from a dilute solution | hair cells: Plants use wgter fo_r ()]
- " \f €
Stage Ginidh | sriktines e g Minsoaes s o required to @ more . several vital processes including (@)
1 mitochondria Q. concentrated solution | photosynthesis and transporting ~
: - 5 minerals.
Stage DNA DNA replicates to form two copies of each / i : Q>"D
2 Synthesis | chromosome. Divides to form more cells of the Active Movement of particles | E.g. movement of mineral ions (@)
» m a dilute solution | intor f plants and the —
Ot abimumuosomes i puiad iy sach S e ypE- S calvaRN ot t;:;‘;:;;t o [:a Iu ir;o:e . move'::::mf of lucose into the ®)
end of the cell and the nucleus divides. to form many other cell types. —_—— p ; g o
Stage Mitosis | Then the cytoplasm and cell membranes required concentrated solution | small intestines. (an)
3 :
divide to form two cells that are identical / |
to the parent cell.
Human Embryonic Can be cloned and made to differentiate into Therapeutic cloning uses same genes so the body 8
stem cells most cell types does not reject the tissue. Can be a risk of infection o«
©
@ Adult bone marrow | Can form many types of human cells e.q. blood | Tissue is matched to avoid rejection, risk of g
=t T oo stem cells cells infection. Only a few types of cells can be formed.
DNA
“ d | kly and Ik
. L r n i n nomically,
Merist t Can differentiate into any plant cell type Usec: tro P l;jce Cro eslq:;c \:ltah es‘(t:‘;d? _—
w“" stems (plants) throughout the life of the pant. e'gf ,a S AU 0P PRNE o e
I > resisitance

Mitosis occurs during growth, repair, replacement of cells.
Asexual reproduction occurs by mitosis in both plants

& simple animals.

Treatment with stem cells may be able to help conditions such as diabetes and paralysis. Some people object to the use of
stem cells on ethical or religious grounds
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Plants L60-68

Respiration, stored as insoluble starch
fats?:r oils f:::r storage, cellulose for oeil F35 Used to provide optimum Growers must balance the
walls, combine with nitrates from the soil B Hecting | tamporatumes for maimun plast Em::::cs D:aﬂt.j'tlct,:al
to form amino acids for protein synthesis w= g growth. COSTS of controlling the
z 585 conditions to maximise
- 23 . i
Plants use the glucose produced in £¢ S Artificial Enhances the natural sunlight photosynthesis with making
photosynthesis in a variety of ways s s gl especially overnight and on a profit.
g £ lighting
E— T § § = cloudy days.
J Photosynthetic reaction §2S) L.,
"
T Gas can be pumped into the air
The plant manufactures glucose from carbon dioxide and water using energy ‘% E ;’;i}"' inside the greenhouse. ~
transferred from the environment to the chloroplasts by light = =
o | Plants make use light AQA GCSE BIOENERGETICS part L
2 of light enery | carbon dioxide + Water ————3 Oxygen + Glucose | |
-F!_:,. from the 1
3 g:,:;;ﬁ;g;::(} Rate of photosynthesis HT Only 2
8 { light Rate of photosynthesis (-
z to make food €O, + HO ——30;, + GH,Og £ &\ | craphlines c and b: (C
(glucose) = a ' —
- o £ If temperature is z [a ¥
— = = = - = d ) Explain graphs of
The rate of photosynthesis is affected by temperature, light intensity, i S £ increased by 10°C :wo OET“::.:Q ~
] - - N
carbon dioxide cnncentration_,qafd the amount of chlorophyll i - .E 'E then ai ;I:ga:i J;fcrease ™ factors and decide -
i = which is the
Limiting factors (why the rate sto i"? es hotasynthesis 0
Factor How the rate is affected ne (why ps B = i P v ' limiting factor (@)
going up) i s oceurs. O
5= m
As the temperature of the Photosynthesis is an enzyme ta : - = g o ! .9
environment the plant is in controlled reaction. If the £ “ e = ’ P § g = - Graph Lines A and B: o
Te At increases rate of photosynthesis temperature increases too much, - o ﬁ © g E = If carbon dioxide
wi " ¥
@ CMPErEWe | increases (up to a point) as there is | then the enzymes become = § = 8 a £z concentration is I
_§_ more enerqy for the chemical denatured and the rate of reaction o = g B G S E . increased from 0.01% (@)
= reaction. will decrease and stop i, X = 5 = = g E to 0.1% then a large i
i ; 2ms=E 8 increase in rate occurs
§ Light intensity increases as the %‘ / E‘ ] ; g g ﬁ. = e up to a point —
= distance between the plant and the | At point X another factor is limiting 2’ / o -E £ 3 % e E - 8
"3 light sources increases As light the rate of photosynthesis. This %* g = £ E E E 5 [ >
@ | Light intensity | intensity increases so does the rate | could be carbon dioxide 3t / 3 g 23 £ E g4
= of photosynthesis (up to @ point) as | concentration, temperature or the 30 Y v 2 = = 5
.E_ maore enerqgy is available for the amount of chlorophyll 3 Uystiotunshy b 5 / 1]
E chemical reaction. E ] © :'é_ - @ B8
L i) £ . i "
% Carbon dioxide is needed for plants | At point X another factor is limiting . _E ol o E = ‘5 % r n
Carbon to make glucose. The rate of the rate of photosynthesis. This . @ _g Zv=T =
. . " A . - . 8- =] =
£ dioxide photosynthesis will increase when a | could be light intensity, 5 31 E I “EF' 8 § | £
E concentration | plant is given higher concentrations temperature or the amount of f,‘; =] 3 25 g 5 E 3 | E
w of carbon dioxide (up to a point). chlorophyll { 44 é- % < E'F-_, E % § | i
. -2} u [ = \ =
chlorophyll is a photosynthetic Another factor could limit the rate i : Sall £ E- 252 ]
(] = R
R pigment that absorbs light and of photosynthesis. This could be i ‘E' § 3 9 § w5 .
chlu(:u;h]fll allows the reaction between water | light intensity, temperature or the g . ) | ) EB g E E E £ . N
. and carbon dioxide to ocour carbon dioxide concentration " am o [ E‘ % ="%=8g . P T g —
(photosynthesis) ]
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AQA GCSE ORGANISATION part 3

Plant tissues ‘

c Waxy cuticle (top layer of the leaf]) | Reduces water loss from the leaf
T wn
Bo idermal
& E E|:issues Guard cells open and close the stomata to
o .& Guard cells and stomata control water loss and allow for gas
g ; exchange (oxygen and carbon dioxide).
W
o Cells near the top surface of the leaf that
Palisade Palisade cells are packed with chloroplasts that contain
o . mesophyll chlorophyll. Both adaptations maximize
E st photosynthesis.
5 52
- s a2
06 e Spongy - Increased 5urfacg area for gas em:hange
S &= mesophyll Air spaces in the leaf between cells | so that carbon dioxide can diffuse into
2 § b ierals . P photosynthesising cells.
TE3 -+
S5 o onellayTow . Haollow tubes strengthened by .
®T S . R lignin adapted for the Allows transport of water and mineral
E E ki = xylem 7 fap . ions from the roots to the stem and the
s 3 transportation of water in the
w € £ o _1 leaves.
A E, 5 transpiration stream
w
§ 3 'g Cell sap moves from one phloem Transports dissolved sugars from the
o 5 e phloem cell to the next through pores in the | leaves to the rest of the plant for
= 2 ° end walls immediate use or storage (translocation).
Meristem New cells {roots and shoot tips) are :::; :; ar':hO:ILS ';::ee ::: ‘.Lr;:;a;er;:;r;‘?:e
tissue made here including root hair cells ) . P ) v ’
and mineral ions by active transport.
Effesct of Humicity an Plast Transpinrtian
A potometer is used to t
gucome -1 H
S measure the amount of water H
lost over time (rate of | i i
lhavniplstef transpiration) 5 wT—
Wit =1 K - L o
Y ] D § ot of Wiral Yooty on Pt Trassoion
Transpiration ‘ I
teolvary o %
The rate at which ;
water is lost from
the leaves of a Temperature
' . i IR ey E—
plant. The humidity, air ;‘ﬂ“ ' =
transpiration movement and The shape of
Transpiration P
permanent P stream is the light intensity 5 the graph for
vacuole column of water affect the rate ; light intensity
cell wall moving through the | of transpiration. - / i the same for
roots, stem and il temperature
cell leaves / [energv}
membrane e——

Year 10 — Biology / Plants — HT2
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To enable muscles to contract in
animals.

To keep a steady body temperature in
a cold environment.

To build larger molecules from smaller
one.

e
An organism For movement =
will receive all Smacul mac e
During long sl b
periods of needs for living o
vigorous shisiommhane wu-:: f.”w \
activity result of the -r
energy
muscles
become transferred
B from For chemical
fatigued i 5
an dgstop respiration reactions
contracting
efficiently -
Response to exercise
——
During
exerdise Heart rate Top pump oxygenated blood faster to
the human increases the muscle tissues and cells.
body reacts
to Breathing rate
increa and brea is increases the amount of o n
i sed d breath Th th t of oxyge
demand volume entering the blood stream.
for energy increase

D

Respiration

animal ce

mitochondria
I

cytoplasm

plant cell

Respiration is an exothermic
reaction. It occurs continuously,
to supply cells with ATP

Metabolism is the sum of all the
reactions in a cell or the body

—‘{ Metabol

Y

iIsm

Metabolism

The energy
transferred by
respiration in cells
is used by the
organism for the
continual enzyme
controlled
processes of

metabolism,

cellulose,

Conversion of glucose to starch, glycogen and

The formation of lipid molecules from a molecule
of glycerol and three molecules of fatty acid.

The use of glucose and nitrate ions to form amino
acids which in turn are used to synthesise proteins.

Respiration

Breakdown of excess proteins to form urea for

Blue = Recap

Cellular respiration is an exothermic

reaction which is continuously

occurring in all living cells

Respiration L67-71

Electron micrograph
of a mitochondrion

\\

Anaerobic respiration

Aerobic respiration

Respiration when
oxygen Is in short
supply. Occurs during
intensive exercise

Respiration with
oxygen. Occurs inside
the mitochondria
continuously

During hard exercise,
muscle cells are
respiring so fast that
blood cannot transport
enough oxygen to meet
their needs.

Glucose is partially

oxidised to produce
lactic acid which builds
up in muscle tissue

Anaerobic respiration in plant and yeast cells

causing them to

called fermentation

The end products are ethanol and carbon
dioxide, Anaerobic respiration in yeast cells is

become painful and
fatigued.

glucose —>

ethanol + carbon dioxide

glucose —> lactic acid

[

This process is economically
Important in the manufacture
of alcoholic drinks and bread.

excretion.
Nutrient Enzyme Product(s)
Carbohydrate Carbohydrases Simple sugars
Protein Proteases Amino acids
Fats Lipases Fatty acid & glycerol

i

Anaerobic respiration
releases a much smaoller
amount of energy per
glucose molecule than
aerobic respiration.

A

The incomplete
oxidation of glucose
causes a build up of

lactic acid and creates
an oxygen debt.

Glucose is oxidised by
oxygen to transfer the
energy the organism
needs to perform it’s
functions.

60, + CeH,;,0, —> 6CO, + 6H,0

glucose + oxygen —> carbon dioxide + water

Aerobic respiration
releases a large
amount of energy
from each glucose
molecule

Year 10 — Biology / Respiration — HT2



