Photosynthesis resources from David Chalk
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Chlorophyll Chromatography Question

Carom T

Describe how chromatography can
be used to separate and identify
chlorophyll pigments from plant

leaves. ‘ cnomorms
S

Video link
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Limiting Factors Practice Question

The rate of photosynthesis in a plant depends on several
factors in the environment. These factors include light
intensity and the availability of water.

Describe and explain the effects of two other factors that
affect the rate of photosynthesis.

Key things to include:
* How does temperature affect photosynthesis

What effect does temperature have on enzymes
What effect does carbon dioxide have on the rate of
photosynthesis

Link to video
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I["carbon Dioxide as a Limiting Factor Question

Explain why increasing carbon dioxide concentration
increases the rate of glucose production in
photosynthesis (up to a point).
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Light as a Limiting Factor Question

Explain why increasing light intensity increases the rate of
glucose production in photosynthesis (up to a point).
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Light Dependent Photosynthesis Question

Describe four key processes that occur during the light-
dependent stage of photosynthesis and explain their
importance.

Non-cyclic Photophosphorylation Cyclic Photophosphorylation
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Limiting Factors Question

Describe what is meant by a limiting factor in
photosynthesis and give two examples.

Rate of photosynthesis

Light intensity
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Leaf Structure Practice Question

Plants use leaves to C’ —
carry out the process

of photosynthesis.

Below is a diagram of a

leaf. Describe how the [Som o
general structure of the R =
leaf helps it carry out

photosynthesis.

Palisade layer

Key things to include:
How does light enter the leaf

What is the role of palisade cells
How are large air spaces created
What is the role of xylem & phloem

Link to video
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Uses of Glucose Practice Question

Plants produce glucose @
by a process called oy ocoen

molecules joined

photosynthesis. Use the l_ = | oy b

. oned -
diagram below to Do ot

describe how plants use —
the glucose they ]

moleculs joined

¥
produce

Key things to include:
* What do plants make from the glucose it produces

* How does the plant use the glucose to stay alive

Link to video
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Photosynthesis Practical Question

A student is asked to investigate the effect of light intensity on
photosynthesis in pondweed. Some of the equipment they
were provided with is shown below:

Pond weed

Test tube

Describe how they could carry out this investigation. You may
wish to draw a diagram to show how the equipment can be set
up.

Key things to include:

* Dependent variables

* Independent variables
* Control variables
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Stomata Practice Question

The figure below shows information about the mean width of the stomata in
a plant.

Key
100
-~ Low atmospheric CO,
Mean width —— Normal conditions
of stomata ¢\
in arbitrary
units
0
Midnight Midday Midnight

Time of day

The changes in the mean width of the stomata in normal conditions are an
advantage to the plant. Explain how.

Key things to include:
+ The role of stomata

« The effect of light on photosynthesis
+ The effect of carbon dioxide on photosynthesis
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Photosynthesis Data Question

A student measured the rate of photosynthesis by
counting the number of oxygen bubbles produced by
pondweed at different light intensities. Here are their

results:

Light Intensity (arbitrary units)

Number of Bubbles per Minute

10

5

20 9
40 18
80 18

Analyse the data and explain what it shows about the

effect of light intensity on the rate of photosynthesis.
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the properties of chlorophyll

Key information to

include:

* What chlorophyll is

* Whatitis made up
of

* Thewave lengths of
light it absorbed

* How the
concentrations of
chlorophyll
pigments change in
different plants

Key information to include:

* What the electron transport chain is
* How electrons are moved through it
* How ATP is synthesised

Key information to

include:
Describe the outer
membrane
Describe the inner
membrane
Describe the
thylakoids
Describe the granum
Explain what
happens in the
lumen
Explain what
happens in the
stroma

e

s of i)

Key information to masco
include:
* Whatlight

independent is

Where it takes place

The role of ATP

The role of RuBisCo

The role of GP
The role of TP
The role of NADPH i
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Expl
respiration

the difference between

photosynthesis &

Key information to include:
What respiration is

What photosynthe:

is

How much ATP is produced

What s produced

Where the energy comes from

Where both take place

Explain energy flow through living organisms

Key information to include:
* Where energy comes from
* How energy leaves the system

* The role of different organisms
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Key information to include:
* How ATP is produced in respiration
* How ATP is produced in photosynth
* The chemical formula for the produ
* Where inorganic phosphates come from

ion of ATP

enerpy.
reuitng

reactions and
processes.

photosyihess
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Key information to
include:
What chemiosmosis
is ( SER )

What is made 3
The movement of V:‘_,\
w32

ions
Concentration -
gradients

The citric acid cycle
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Photosynthesis is a chemical reaction that takes place inside a plant, producing
food for the plant to survive. Carbon dioxide, water and light are all needed for

hotosynthesis to take place. Photosynthesis happens in the leaves of a plant.

I there are three main factors light.
intensity carbon dioxide concentration |
and also temperature these factors are

I called limiting factors light is essential for 1

| Photosynihesis as . provides the energy
to split the water and therefore enable

| carbon dioxide and water to react no

| Vgt no photosynthests increasing 5

| Waxy cuticle: See through layer which lets light through and
stopsthe leaf from becorming water logged

| Palisade layer: Cells have lots of chioroplasts so can camy
out lots of photosynthesis.

Spongy mesosphere layer: Rounded cells which, creates

large air spaces within the leaf.

 Guard cells: Open and close the ir holes on the underside
of the leaf so control the rate of transpiration.

| Air spaces: Enable movement of carbon-dioxide into the leaf
and oxygen out.

Phloem: Carries away glucose made in photosynthesis.

e light energy required T
bsorbed by a green pigment

called chlorophyll in the leaves. 4
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However, glucose &5 converted into insoluble
o substances for storage.

The leafis dipped in

The areas that had
remain pale

Testing Leaves for Starch

The leaf of a variegated Pelargonium is dropped in bailing water to kill and preserve it
The leafis left for 10 minutes in hot ethanol in a boiling tube. This removes the chiorophyll

bailing water to soften it

The leafis spread out in a Petri dish and covered with iodine solution

the chlorophyll stain blue-black. The areas that had no chlorophyll

C
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Have you ever wondered how plants make their own food? It's all
thanks to a magical process called photosynthesis! Plants are like
nature’s chefs, cooking up their meals using just sunlight, water, and
carbon dioxide from the air.

Here's how it works: Plants have special parts called chloroplasts that
act like tiny kitchens. Inside these chloroplasts, there are green
pigments called chlorophyll that trap sunlight. When sunlight hits the
chlorophyll, it gives the plant energy, just like how a chef gets energy
from food. But that's not all! Plants also need carbon dioxide, which
they get from the air through tiny holes called stomata on their leaves,
They also need water, which they absorb through their roots from the
soil.

Once the plant has sunlight, carbon dioxide, and water, it's time for the
‘magic to happen! Using the energy from sunlight, the plant combines
carbon dioxide and water to make a special kind of sugar called glucose.
Glucose is like the plant's favourite meal—it gives them energy to grow,
‘make new leaves, and even produce flowers and fruits!

And here's the best part: When plants make glucose, they also give off
oxygen as a waste product. That's right, the same oxygen we need to
breathe! So every time you take a deep breath, remember to thank the
plants for their green magic.

So there you have it—photosynthesis is nature's incredible way of

turning sunlight, water, and carbon dioxide into food for plants and
oxygen for us. It's like a magical recipe that keeps our planet green and
full of life!

1

Questions

PHOTOSYNTHESIS

(stored energy)

What do plants use for photosynthesis?
Where does photosynthesis take place?
What provides the energy for photosynthesis?
What do plants use glucose for?

Why do we need oxygen?
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Photosynthesis in Algae Question
The graph shows how algae use different wavelengths of light
compared with other plants. Explain how algae are able to use
different wavelengths of light for photosynthesis
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I Temperature as a Limiting Factor Question

Explain why increasing temperature affects the rate of
glucose production in photosynthesis.
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