The heart Double circulatory system

The heart is the organ that pumps blood around your body. It is The human circulatory system is described as Coronary heart disease is caused by a build up of fatty material in the coronary
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Artificial pacemakers can be used to control irregular heartbeats. ©

e red blood cells - bind to oxygen and transport it around the body

e plasma - transports substances and blood cells around the body

» platelets - form blood clots to create barriers to infections

* white blood cells - part of the immune system to defend the body against pathogens
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Leaves are organs because they contain many tissues that work together to perform photosynthesis.

waxy cuticle
makes the leaf waterproof

L upper epidermis
e single layer of cells
e protects against water loss
e transparent to allow light to
pass through

I palisade mesophyll
e tightly packed cells
e |ots of chloroplasts to absorb
light for photosynthesis

mesophyll -

- spongy mesophyll
e spherical cells
e |ots of air spaces to allow
gases to diffuse quickly

e |arge surface area-to-volume
_1 ratio to increase gas exchange

—lower epidermis

air space
stomata
tiny openings on the lower surface of the leaf
that allow gases to move into and out of the leaf

3

Stomata are tiny openings in the undersides of leaves - this placement reduces water loss through evaporation.

guard cells
control the opening and
closing of the stomata

They control gas exchange and water loss from leaves by:
¢ allowing diffusion of carbon dioxide into the plant for photosynthesis
¢ allowing diffusion of oxygen out of the plant.

Guard cells are used to open and close the stomata.

When a plant has plenty of water, the guard cells become turgid. The cell wall on
the inner surface is very thick, so it cannot stretch as much as the outer surface. So
as the guard cells swell up, they curve away from each other, opening the stoma.
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Transpiration [l Translocation
Water is lost through the stomata by ¢ The movement of dissolved sugars from the
o evaporation. This pulls water up from the roots . leaves to the rest of the plant through the
C\Q“o through the xylem and is called transpiration. . phloem.
0¢° The constant movement of water up the plantis -
called the transpiration stream. :
e provides water to cells to keep them turgid . * movesdissolved sugars made in the leaves
‘,@(\Ce e provides water to cells for photosynthesis s during photosynthesis to other parts of the
\((\Qo * transports mineral ions to leaves . plant
¢ e thisallows for respiration, growth, and
. glucose storage
one-way 5 ® 4 : ‘ c
t t onl ° °
ransport only .{ O : . ° water and
water and . ° dissolved sugars
L] ° ®
minerals \[{\ S : t .
N cells have end
made of dead ° ° . ° N walls with small
cells, joined t M 't holes to allow
A together with . . . ® substances to
‘a\‘\ﬁe no end walls . . ‘ . flow through
Qe(;\ g \)er, between them . N
S S :
“ L] : -.
thick walls . o ° substances
stiffened o : o transported in
with lignin t N = both directions
xylem vessel E phloem vessel

temperature higher temperatures increase the rate of water evaporates faster in higher temperatures
transpiration
humidity lower humidity increases the rate of the drier the air, the steeper the concentration

transpiration gradient of water molecules between the air and leaf

wind speed more wind increases the rate of transpiration | wind removes the water vapour quickly, maintaining

a steeper concentration gradient

light intensity | higher light intensity increases the rate of

transpiration

stomata open wider to let more carbon dioxide into
the leaf for photosynthesis

stomata translocation

photosynthesis

guardcells  transpiration

light intensity = temperature  humidity = wind speed  phloem  xylem




Chapter 4: Organising animals and plants

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.

B4 questions Answers
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Name the four main components of blood.

What is the function of platelets?

Why is the human circulatory system a double
circulatory system?

How does the structure of an artery relate to its
function?

How does the structure of a vein relate to
its function?

How does the structure of a capillary relate to its
function?

List the structures air passes through when
breathing in.

What is the function of the red blood cells?
What is the function of the white blood cells?
What is the function of the plasma?

Why is a leaf an organ?

How is the upper epidermis adapted for its
function?

How is the palisade mesophyll adapted for its
function?

How is the spongy mesophyll adapted for
its function?

What is the function of the guard cells?

What is the function of the xylem?

Give three adaptations of the xylem.

aiyiededing  eisyiadeding  ameylededind  eisysededind  sieyisdeding  eisysadedind  aseytsdeding
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red blood cells, white blood cells, plasma, platelets

form blood clots - prevent the loss of blood and stop
wounds becoming infected

blood passes through the heart twice for every circuit
around the body - deoxygenated blood is pumped
from the right side of the heart to the lungs, and the
oxygenated blood that returns is pumped from the left
side of the heart to the body

carries blood away from the heart under high pressure -
has a small lumen and thick, elasticated walls that can
stretch

carries blood back to the heart at low pressure ~doesn’t
need thick, elasticated walls, but has valves to prevent
blood flowing the wrong way

carries blood to cells and tissues - has a one-cell-thick
wall to provide a short diffusion distance

mouth/nose = trachea — bronchi = bronchioles =
alveoli

Bind to oxygen and transport it around the body
Defend the body against pathogens

Transports blood cells and substances around the body

there are many tissues inside the leaf that work together

to perform photosynthesis

e single layer of transparent cells allow light to pass
through

¢ cells secrete a waxy substance that makes leaves
waterproof

tightly packed cells with lots of chloroplasts to absorb as
much light as possible for photosynthesis

air spaces increase the surface area and allow gases to
diffuse quickly

control the opening and closing of the stomata

transport water and mineral ions from the roots to the
rest of the plant

¢ made of dead cells

¢ no end wall between cells

e walls strengthened by a chemical called lignin to
withstand the pressure of the water
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What is the function of the phloem?

What is the purpose of translocation?

Define the term transpiration.

What is the purpose of transpiration?

Name four factors that affect the rate
of transpiration.

What effect does temperature have on the rate of
transpiration?

What effect does humidity have on the rate of
transpiration?

Why does increased light intensity increase the
rate of transpiration?

What is the function of the stomata?

Where are most stomata found?

What is the advantage to the plant of having a
high number of stomata at this location?
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transport dissolved sugars from the leaves to the rest of
the plant

transport dissolved sugars from the leaves to other parts
of the plant for respiration, growth, and storage

movement of water from the roots to the leaves through
the xylem

e provide water to keep cells turgid
e provide water to cells for photosynthesis
e transport mineral ions to leaves

temperature, light intensity, humidity, and wind speed

higher temperatures increase the rate of transpiration

higher levels of humidity decrease the rate of
transpiration

stomata open wider to let more carbon dioxide into the
leaf for photosynthesis

allow diffusion of gases into and out of the plant

underside of leaves

reduces the amount of water loss through evaporation
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