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responds to a stimulus, it is ca
tropism.

plants. For example, gravity or tou
act as a stimulus and cause a respc
plants. :

If the tropism is positive, the stimu
causes growth of the plant toward
stimulus. If the tropism is negative,
stimulus causes growth of the pl
from the stimulus. In this examp
growth of a plant is respondi




Suggest how the growt
both positive and negative
gravity.
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~ responds to touch in the following way: improve chances of Sl,l

This media contains no audio




Minéiosa pudica is a low-growing plant that
responds to touch in the following way:

This media contains no audio

Question 2d (3 marks) n

In 1880, Charles Darwin and his son Francis Darwin carried out a famous experiment on planf :
tropism. The experimental set up looked like this:

\——

Control Tip Tip covered by  Tip covered by Base covered by
removed opaque cap transparentcap  opaque shield

Scroll down to continue




Question 2e (4 marks)

Other researchers studied this behaviour further. The tips of two plants were separated frérﬁ,
their bases on one side with a thin sheet of mica. The mica on one plant was placed on the
same side as the light source. The mica on the other plant was placed on the opposite side of
the light source. Mica is a non-permeable material. The result of the experiment is shown below.

Start of experiment - End of experiment

Plant A Plant B
Y2 Scroll down fo continue Plant .,

B s v be s

Start of experiment End of experiment

T—
PlantA Plant B
No curvature Curvature
towards the light towards the light




these results the researchers concluded that the response was fti ‘
ent of a substance from the tip of the plant toward the base on the sh‘

|| is the basic structural, functional and biological unit of all living or
st units of life that can reproduce independently and are often called t

¥




ct orgénelle for éach of the following ffunCti(ons.

Cell membrane Cytoplasm

Golgi apparatus Mitochondria Nucleus

Function

of the cell containing DNA and responsible for control
and function

d-hdecules like proteins, movement of lipids and
of lysosomes :

in food molecules to energy
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paratlon techniques.




 Dialysis tubing

Small molecules like water and |n11wr - and is used in advanced
can move across the nwmmm:‘ | y 8 separation techniques.

Starch
solution







=
=
=
=
=
=
=
=
=
- |
=
=

TEETHTY




]

¢ @9\“{“\\11*1‘%“'\"“

Control variable

"f'L

A




one weakness in the method.
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Average initial
mass/g

Average final
mass/g

Increase in mass
after 10 minutes / g

10.90

10.91

0.01

11.06

11.76

0.70

11.10

12.11

1.01

11.41

12.58
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13.73
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pla n one scientific reason for one ' Outline whether the stt}
d shown in the university data. valid based on comparisa
with the university data.

dents then decided tq study how molecules moved in and ou
potatoes to study how temperature is related to the movement
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across the globe but all balanced diets n i
ecommended mass of protein needed each day
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| The video shows how scientific innovation i bemg ;dsed to produce foods with!hig;
of protein. .

How it works
2

The new muscle fibres are then minced

and turned into burgers. ==
e

The video shows how scientific innovation is being used to produce foods with

high percentages
of protein.

Stem cell

Fat cells Muscle cells

Muscle stem cells are then removed
T

The cells start dividing. From one muscle
cell many millions of cells can be grown.



3D printers have been used to produce a wide variety of products from toys to intn‘cate' l!
chocolate designs. Scientists are using 3D printers and in vitro cell culture techniques even
more creatively to produce artificial organs and body parts.

3D printing technology Is already changing

jects,
Scroll down to continue the way we produce obj
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