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Tissue Organ Organism







U Question 1d (2 marks)

Mitochondria have several folds as shown in the image below.
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Anirudh Shenoy

Anirudh Shenoy

Anirudh Shenoy

Anirudh Shenoy
While you end up with double the cells in both mitosis and meiosis 

Anirudh Shenoy
Meiosis allows for the crossing over of genes and can cause genetic variation. This usually takes place in prophase of the mitotic phase. 


FQ\IQSﬁOh 3 (10 marks)

;  m— _ 2 N End of Permian period
Cat-ast-rophlc, global events or widespread, rapid environmental change can cause mass 1 . Volcanic activity resulting in greenhouse gases
extinctions. The image below shows five mass extinction events. gl Rapid global wgrming
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Due to various man made and non man made reasons, the
population sizes of a species can decrease. This can be caused
by disease, competition, lack of resources, habitat loss, climate
change, pollution, invasive species and overhunting.



Anirudh Shenoy
Extinction is usually used to refer to as the wipe out of an individual species or a small group of them. However mass extinction refers to the wipe out of entire ecosystems or planets. They are the destruction of all life on a very large scale, usually the whole world.

Anirudh Shenoy
Due to various man made and non man made reasons, the population sizes of a species can decrease. This can be caused by disease, competition, lack of resources, habitat loss, climate change, pollution, invasive species and overhunting.

Anirudh Shenoy
Being endothermic animals, they were warm blooded. This helped the mammals stay warm. Another factor was the presence of fur. This would cover the body and protect it from cold, harsh weather.




Anirudh Shenoy
The natural theory of selection states that animals with the features that are best suited to survive to the environment, will survive. Since they have these favourable genes, they can pass them down to their descendants, and thanks to gene inheritance, these descendants will also have these favourable genes. For example if there are black and white rabbits on a mountain, the white rabbits will camouflage from their predators much more easily. The black rabbits will be preyed upon much more often resulting in their decline, while the white rabbits that survive will pass on their genes to their children. Eventually the black rabbits fade out and leave behind the white rabbits.


stion 4a (1 mark)

Selict the correct category for each of the following factors. 5 B
Changes in population size of living organisms are dependent on biotic and abiotic fa

E plants, this includes sunlight, temperature and the availability of nutrients.
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Fungi Soll Microbes

Draggable items:

Biotic Abiotic

Fungi Water

Microbes Soil Théprocess of photosynthesis captures energy from the sun for use by plants an 2

- Select the correct words to complete the word equation for photosynthesis.

Draggable items: -
water

i !/

i AN

/
p "
M" ‘H h“h.

carbon dioxide - Water



Anirudh Shenoy
Fungi

Anirudh Shenoy
Microbes

Anirudh Shenoy
Water

Anirudh Shenoy
Soil

Anirudh Shenoy
Water

Anirudh Shenoy
Glucose


Height of plant after two weekél‘-rhr’n

Fertilizer added to soil No fertillzer-
310

and photosynthesns The students learned that one of the nu |
gen. Nitrogen for plants can come from many sources including

347

re the trip the students conducted a laboratory experiment using fertiliz
N to grow pea plants. The students’ hypothesis was:

332

iffertlllzer containing nitrogen is added to the soil, then the pea plants w{ |
; because there is more nitrogen which is an essentlal nutrient.

ts also used the following image to compare the leaves of the plants
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Colour of leaves taken from each plant

Fertilizer added to soil No fertilizer adde:

Dark green Yellow
and crisp and dry
: edges edges
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surface
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Anirudh Shenoy
Amount of nitrogen in the fertilizer.

Anirudh Shenoy
Height of Plants in millimetres




Anirudh Shenoy
It is numerical data that is completely factual because it is taken based off of measurements. It is almost always a value for a certain attribute of the object.

Anirudh Shenoy
Qualitative data talks about the qualities or rather the features and/or opinion based ideas you have. For example saying the leaf is green is qualitative data for the leaf.
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Anirudh Shenoy
(310+347+332)/3 = 329.7 mm
(196+228+222)/3 = 215.3


Anirudh Shenoy
Doesn’t account for other factors like soil and water. Those plants look way too dried out for something that just hasn’t had fertilizer. There were 3 tests across the range. Maybe improve by trying out different amounts of fertilizer to see how effective it is, and how much is the maximum you can use.


The independent variable is the amount of light, this will be manipulated by
changing the voltage of the bulbs in order to adjust the brightness.

le on the field trip, the students noticed two ponds of approximately the sam
en plants floating on the surface of the pond. The instructor pointed out thét 1
ducl eed plants, small water plants whose leaves float on the surface of the po
s‘f?roots hang down below. The image below shows a duckweed plant. A

NN

; com mon view from above

‘duckweed 4T

view from the side

The dependent variable is the number of duckweed grown. This will be
measured by counting the number of duckweed that are present in the pond.

The two control variables are the number of duckweed plants and the amount
of water that the plants are given/grown in. They will have to keep the

duckweed plants equal in both containers and also ensure that the amount of
water that they are grown in is the same amount.

i e s

ponds had very few duckweed plants and was surrounded by
e pond. The surface of the other pond was mostly covered”in‘ duckw
_No trees were shading its surface. &

students wondered if light was a factor in the growth of the plants. They dec
eed plants to bring back to their school’s science lab and grow them under

Materials and Apparatus:

- Duckweed seeds . .f d
- water ditions. The students chose the dependent variable to be the final number of ¢
- bulb _ -
- '“lj‘ meter ts. They then planned to calculate the change in number of duckweed plants

- large beaker d allow them to obtain quantitative data. In youra

7,sign an investigation that woul
1d:
identify the independent variable and two control variables

ormulate a testable hypothesis with a scientific explanation .
v'escribe how to manipulate, measure or monitor all of the variables

escribe the method to collect sufficient data
t any safety considerations.

Fill 5 large beakers with equal amounts of water.

Add an equal number of duckweed seeds to each beaker.

Add a bulb to 4 of the beakers and vary the light levels. Leave the bulbs on for 12
hours and off for the other 12 hours in order to mimic natural conditions.

After one month, count the amount of duckweed and note down your results in an
observation table. Note down any other observations you have made in your science

journal. i

s s il
| predict that as the amount of light increases, the amount of duckweed that will grow will also increase, this is until a certain extent after which it will be too
bright and the plants will either cease growing and start dying off, grow very slowly or just stay constant. This is because in order to live plants go through a
process known as photosynthesis. In order to undergo this process, the plant needs sunlight. The more sunlight the plant can take in the more it’ll be able
to grow. Hence, | believe that as the amount of light increases the amount duckweed that grows will also increase.



Anirudh Shenoy
The independent variable is the amount of light, this will be manipulated by changing the voltage of the bulbs in order to adjust the brightness.

The dependent variable is the number of duckweed grown. This will be measured by counting the number of duckweed that are present in the pond.

The two control variables are the number of duckweed plants and the amount of water that the plants are given/grown in. They will have to keep the duckweed plants equal in both containers and also ensure that the amount of water that they are grown in is the same amount.


Anirudh Shenoy
I predict that as the amount of light increases, the amount of duckweed that will grow will also increase, this is until a certain extent after which it will be too bright and the plants will either cease growing and start dying off, grow very slowly or just stay constant. This is because in order to live plants go through a process known as photosynthesis. In order to undergo this process, the plant needs sunlight. The more sunlight the plant can take in the more it’ll be able to grow. Hence, I believe that as the amount of light increases the amount duckweed that grows will also increase.


Anirudh Shenoy
Materials and Apparatus:
- Duckweed seeds
- water
- bulb
- lux meter
- large beaker

Fill 5 large beakers with equal amounts of water.

Add an equal number of duckweed seeds to each beaker.

Add a bulb to 4 of the beakers and vary the light levels. Leave the bulbs on for 12 hours and off for the other 12 hours in order to mimic natural conditions. 

After one month, count the amount of duckweed and note down your results in an observation table. Note down any other observations you have made in your science journal.



unt of light, but at different temperatures The duckweed was placed
,,‘e'water at constant temperature i






Anirudh Shenoy
1
2
3

Anirudh Shenoy
select equally healthy duckweed plants

Anirudh Shenoy
place lamp facing water bath

Anirudh Shenoy
count final number of duckweed plants and record values
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will go down and h portant for the w e regularly re‘h‘a‘
tly at the required temp e using an elect ater that keeps the t



Anirudh Shenoy
The temperature of the water bath will go down and hence it is important for the water to be regularly reheated and changed, or hot water must be poured in so that it is constantly at the required temperature. Maybe using an electric heater that keeps the temperature constant.





Water hyacinth

60-80 % nitrogen removal
* Rapid growth rate, up to 5m per. day

* Good uptake of heavy metals: lead, copper,
cadmium and mercury

* Ideal temperature range: 21-30°C

* Highly invasive when outside of its natlve
area ts
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 ,. on 8 (8 marks)

Fish are an important part of many diets around the world. As the human population is
increasing, the amount of fish eaten per person is also increasing. This increase in demand for
fish has led to unsustainable fishing practices. Decreasing fish populations are a world-wide
problem threatening food supplies. It is important to create a fair solution to ensure that
everyone has access to adequate food supplies without damaging ecosystems.

The interactive graphic below gives some information to support this task.

~ This media is interactive

| - Click on the headings on the left to show the information.

Changing populations

Fishing wild populations

¢+ /== Fish farming

-

-

=" Genetic modification of fish

' Impacts




Fish farming has always been an alternative method of fishing.

150+ World fish production
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IMPACTS OF FISH FARMING




Fishing looks different in different parts of the world.
One way the increasing demand for food is being
met is by using technology to catch more fish.

Hover over the
photos above
to see a larger
version.




| Genetic modification allows farmers to grow bigger fish.

Genetically modified
farmed salmon salmon

Length = 60cm Length =33cm
Mass = 3.0kg Mass = 1.3kg

*Both fish are 18 months of age
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e use of technology will have an impact on the food webs in an ecosystem. Th
ow shows the transfer of energy in an aquatic ecosystem.

lentific language, describe the impact on two organisms in the ecc
s reduced. '
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ts are currently working to develop genetically modified fish in order to
nd for fish. A genetically modified salmon that can grow faster than a traditic
‘been developed and is currently being raised in fish farms. The faster a fish ¢
sooner it can be sold as food. Scientists hope to develop other genetically mod
.-{'supplement decreasing wild fish populations around the world.

ers to grow bigger fish.

Genetically modified Farmed

farmed salmon salmon
Length = 60cm Length =33cm
Mass = 3.0kg Mass = 1.3kg

oth fish are 18 months of age
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