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Photosynthesi is 2 chemical reaction which takes place in
plants. It convert carbon dioxide and water into glucose and
oxygen. It uses light energy to power the chemical reaction,
whichis absorbedby thegreen pigment chlorophyll Thismesns
that photosynthesi s an exampleof an endothermic resction.
“The whole reaction takes plce insice the hloroplasts which
are small oganeles found in plant clls.

Plants acquire the carbon diodde v diffsion
through the stomata of their s The water
i sbaorbed from the soil though the roots and
transported to the clls carmying out photosynthess,
v the xylem.
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“The glucose made in photosynthess is used for respiration,
stored as starch, fat o ols, sed to roduce cellulose or used
o produce amino acids for proein synthesis.

“The Rate of Photosynthesis and Limiting Factors

A limiting factor i something which stops the photosynthess
rescion from occuring at a fister ate, Temperature, light
intensity and carbon dioxide level are al imiting fctors.
Increasin the temperature of the surroundings willinresse
the rate of reaction, but only up to around 45°C. At around
this temperstur, the enzymes which caalyse the reaction
become denture,

Increasin the light intensity will ncrese the rate of reaction
because there is more energy to carry out more reactions,
Incressing the carbon diaside. concentration will alsa
ncrease therate ofresction becaus there are more resctants
awilable

The amount of light 3 plant receives affects the rate of phatosynthesi. If 3 plant
receives lots of lght, lots of photosynthess will occur. I there is vry ltle or no
light, photosynthess il stop.

Method
Messure 20cm? ofsodiurs hydrogen carbonte soluion and pour into 3
boling ute,

Collec s 10cm pieceof ponceed and gently attach 3 paer cip toon enc.

Clam the boiling tube, ensuring you il be sble o hine light onto the
ponduee,

Place s metre rule next tothe clamp stand.
Placethe lamp 10cm away from the pondweed.
Wit o minutes,until the pondweed hs starte to prodice bubbls.
sing the stopustch, count the number of bubblesproduced in a minute.
Repeat stages 5 o 7, moving the lamp 10cm further aviyfrom the
ponduieed esch time until you have fve diferent distances.
Now repeat the experiment twice more o ensure you have three readings for
esch distance.
The independent variable was the light intensiy.
“The dependent varable was the amaunt o bubbls produced. Counting the bubbles
is 2 common method, but you could use 2 gas syinge instead to more accurately
messure the volume o aeygen prodced.
“The control varizbls were same amount o tim snd same smount of pondeed.
A bench Lamp is use to contrl the ight intensity and the water n the test tube
containing the pondiweed is monitored with 3 thermometer t2 monitor and control
the temperature

T limiting fctor for the rescton vl depend on the environmental
conditions.

For example:

it night light intensity is the imiting factor

In winte, temperature is the imicing factor.

In other conditions,carbon dioide i usually the limiting factor

| i\f IV\

Framthe graph, you ca s tht inreasing ome fth actors willalso
incease the at of reacion, but nly for s long before it plaeaus
This s because ancthr fcir will have then become the liiing
factor. .5, youcould increseth supply f carbon dioide, bt i there
is ot enaugh chlrophyl o absorthe suligh,then the suight il
become the lmiing actor s

o grow plants i the mostsutable conditons, 3 greenhause can be sk

5 greenhouse taps the suls radaton 35 heat Inide the greenhouse,
50 that temperature i ot 2 miting factor for the rat of phatosynthais.
Avtificil Lghtingcan b nstaled in the reenhouse o proide constat ght
energy and prevent gt nteniy being 3 Uiting cor

A parafin heser can be wsed in the reenhous to nat only maitain 3
sutabe temperature,but the by-product of the combusion off the paraffn
s carbon dioeide

Enclsing the crops in 3 gresnhouse and regulating all the conditons in
ths way can e expensive; hower ¢ s often outweighed because the
Rarvest of the crop s mch healther, fstr rawn crops. Furthermore, the
enclosed conditons mean that disease and pests can be easly conoled
and prevented.
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“The inverse square aw is used to describe the lght intensit st
difeent distances from the source.

The inverse square Law states that the intensiy of light is
inversely proportional to the square distanc from the source.
light intensity

distance from light mumez
Lght intnsity i calculte by the following euation:

g sy o1

- The symbol,, means s proortonal '

* Distance i messurd n metres, m.

1 other words, i an objec i move twice 35 far away fom
the ligh soure, th lgh iteniy receve is recuce o ust
one quarter,

Worked example:

F the light sourc is 106m from 2 plan, cleulat the light
intensiyreaching the plnt

1+ (distance?)

1+ (10010

1001

10 arbitrary units

Fthe light source i maved 25 from th plant, clclate the
ght intensity esching th plant

1+ (distance?)

1+ 025+ 025)

1+ 00625

- 16 arbitrary units.

Respiration is the chemical rescion which occurs inside the mitochandria
of ll living cels to release encrgy for lving functions snd processes, e
moversen, esrmith and building larger molecules for grovith and epsi. The
reaction is exothermic, meaning that energy is rlease o thesurroundings.

Respiration can be cither aerobic (using oxygen) or anacrobic. (without
using arygen).

carbon
glucose oxygen dioxide  water energy

C6H1206 + 602 =b 6CO2 + 6H20 + ATP

In anserobic respration, the glucose is not compltely oxidied. This means
that thee s lessenergy reessed than in serabi respraton.

lactic
glucose acd  energy

C6H1206 =» 2C3H603 + ATP

In plants and yeast, anserobic repiration makes some differnt products
The rescion is also called fermentation and is used in bread-making and
besr breving.

carbon
glucose ethanol  dioxide energy’
CsH1206 => C2H50H + CO2 + ATP

When 3 peron exrcises, thie body (specifclly ther muscles) nesd much
more energ. To relase mre energy, the amaunt of respratin retions
occurring has to increse.

The Reart pumps faster and the breathing rate and bresth volare Al
increse 9 supaly mors axygen to the muscles i the boodstream.

1 the muscles are ot receiving enough awygen to keep up the demand
nesded by the resiraton reactions, then anasrobic respiration begins to
occur. This incomplets oxidation of the glucose prodces lactic aid, which
can build up in the muscles and resuls in an oxygen debt.

After ong periods of exrcie, the muscles can become faigusd ané stop
Contracting. You might experience 3 pain commonly caled 3 titch.

Metabolism s the combination of | During vigorous exercise, the body
all the rescions in & cell or in the | can begin to carry out anaerobic
body. respration and produces lactic acid.

Energy released during respirtion | Lactic acid is transported via the

is used during metabalic processes | bioodstream to the liver. The iver

o sythesse new malecules: converts the lactic acid back into

- Glucose s converted o starch, | glucase. However, oxygen is needed
sycogen and cellulose. o camy out this reaction.

- Glycerol and three faty acids are

oined to forma pid molecule, | ¢ @B debt is the amaunt of

the oxygen required by the body to
+ Glucoseand itateons arejoined | conyert the buittup lctc acd back
oo aming acids. into glucose and remave i from the
- Amino acds ae joined to form | resirng cels.
proteins.
- Excss proteins ae broken down.
and relessed 35 urea during
excreton.

Respiration itel is also & process

which is included in metabolism.
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