Life Cycles

A Reproduction is the process of making new living organisms known as
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A Offspring inherit characteristics from both parents through their
genomes, which contain the complete set of genetic information.

A Offspring usually look similar but not identical to their parents
because they inherit half of their genome from each parent.

Genome, Chromosomes , DNA and Genes

A The genome is made of a chemical substance called DNA.

A DNA is a natural polymer and  has two strands that are connected
across the middle and twisted to form a double helix structure.

A DNA is coiled into structures called chromosomes, which are stored in
the nucleus in plant and animal cells.

A Different organisms have different numbers of chromosomes.

A Human body cells each contain 23 pairs of chromosomes, half of
which are from each parent.

A Each chromosome is divided into sections of DNA called genes.

A The hierarchy in size order from smallest to largest is:
gene A DNA A chromosomes A genome.

A All'the DNA in a cell, packed into chromosomes and made up of
genes, together forms the cell's genome.
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Scientific methods
led to the discovery
of DNA's structure
in the 1950s.
Rosalind Franklin's
X- ray images
revealed its spiral
form, which helped
Watson and Crick
determine the
double helix
structure
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A A 'species is a group of organisms that can reproduce with each

other to produce offspring that are fertile.
A Variation is the differences between organisms of the same species.
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A Variation within a species is important for adaptation and survival.

A Discontinuous variation is variation that that can be classified into
specific categories (e.g. eye colour, blood type, rolling tongue, shoe
size).

A Continuous variation is variation that can have a range of values
(e.g. body mass, plant height, hand span, foot length).

A Discontinuous variation tends to be determined by a single gene or
just a few genes. Continuous variation tends to be determined by
many genes and the environment.

A Data on continuous and discontinuous variation can be classified as
gquantitative, including discrete (whole numbers, counted) and
continuous (measured values), or qualitative, which consists of
categoric data (descriptive labels).

‘ continuous variation ‘ | discontinuous variation ‘
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‘ continuous data ‘ | discrete data ‘
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Life Cycles \

Growth and Development

In multicellular P
organisms, growth
is when an
organism increases
the number of cells

Gamete Adaptations (Egg and Sperm)

flagellum nucleus has 23

& &l ; : chromosomes
\ | aeemy |chemicals g (tail) jelly coat &
- — > identical cells . i man mitochondria layer g - .
D [ - smeszs | head y @ —/--nutrientsin
% /

it has. When -
- * identical
multicellular original cel genome nucleus has 23 cytoplasm
organisms grow, — chromosomes changeable cell
new cells are made from existing cells by: membrane

A cell enlargement j the cell gets bigger.

A cell division j the cell divides to form two genetically
identical cells.

As an organism develops, specialised cells are created to carry sperm duct

out specific functions.

. I urethra
Sexual Reproduction and Fertilisationin  Humans

fertilisation - nucleus of egg penis

Male and Female Reproductive Systems

glands oviducts

23 chromosomes
fuses with nucleus of sperm

scrotum Cervix

23 chromosomes

ey | /4 resultingin b U | vagina
\\Ef__s//f”j & gk@ 9/ 46 chromosomes
— _ A testes | make sperm A ovaries - release eggs
Technological advances like digital microscopes allow A scrotum - holds the testes at the A oviducts - carry the egg from the
scientists to capture high - resolution images and videos of right temperature ovaries to the uterus
eggs, sperm, and the zygote during cell division. A spermduct | carries sperm from A uterus - where the baby develops
—— , — the testes A vagina - sperms enters and the
A Fertlllsatlor) happen_s if the egg ce_I! meets and joins with a A glands | produce fluid that mises baby is pushed out
sperm cell in the_ qwduct. The fertllls_ed egg (_zygote) with the sperm A cervix j ring of muscle that keeps
attaches to the lining of the uterus (implantation). A urethra | carries semen (and urine) the baby in place

A The sperm and egg each contain 23 single chromosomes. A penis - where semen (containing

The fertilised egg (zygote) has 23 pairs of chromosomes. sperm) leaves the body
' {,\> A During fertilisation, the genomes of both parents

o combine. This creates genetic variation.
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Puberty and the Menstrual Cycle

A Adolescence is a period of emotional and physical changes
known as puberty.

A Puberty affects both males and females, with some
changes specific to each sex.

A Both males and females experience changes such as
underarm and pubic hair growth, increased body odour,
emational changes, and a faster growth rate.

A Males also go through voice deepening, enlargement of the
testes and penis, sperm cell production, shoulder and chest
widening, and facial and chest hair growth.

A Females develop breasts, start ovulating and having
menstrual cycles, and experience hip widening.

A The menstrual cycle is an approximately 28 - day, hormone
regulated process that prepares the female body for
pregnancy, although some women may have cycles
ranging from 21 to 35 days. The menstrual cycle begins at
puberty, stops during pregnancy, and ceases completely
after menopause, typically around age 50.

| Days1- 5 || Days6 - 13 Day 14

Days 15 - 28

Days 1 j 5: Menstruation occurs as the uterus lining breaks
down and is lost.

Days 6 | 13: The uterus lining builds up and thickens.

Day 14: Ovulation occurs and an egg is released from the
ovary

Days 15- 28: If the egg is fertilised, the uterus lining is
maintained for implantation. If the egg is not fertilised, the
cycle continues.

Pregnancy and Foetal Development

Fertilisaton A Zygote A Embryo A Foetus A Baby A Birth

A A foetus develops in the uterus.
A The foetus relies on its mother for:
A protection against bumps
and temperature changes;
A oxygen for respiration;
A nutrients (food and water).

A The foetus also needs its
waste substances to be removed.

A The foetus is protected by
the uterus and the amniotic fluid,
contained in the amniotic sac.

A The placenta provides oxygen and
nutrients, and removes waste
(e.g. carbon dioxide) by diffusion of these substances
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A The umbilical cord joins the placenta to the foetus and transfers
substances between the two.

A Substances like alcohol, cigarette chemicals, and drugs can cross the
placenta by diffusion, affecting the developing baby.

Birth

placenta
umbilical cord

amniotic fluid
amniotic sac
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Stage 2 | Stage 3
Uterus muscles
contract and the
placenta is pushed

out of the vagina.

Stage 1

Uterus contractions become stronger, and
the baby is pushed out head first.  The
umbilical cord is cut.

Uterus contracts
and the cervix
opens wider

=
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Plant Reproductive System and Pollination

Pollen grains need to
move from the anther of
one flower to the stigma

stigma

A The ovule thickens and hardens to form the seed.
A The seed coat protects the developing embryo.
A The food store provides nutrients for
the developing embryo.
A The ovary matures to form the fruit.

food store
seed coat

embryo

of another flower. This is
called pollination.

anther

filament

[ 4 ‘( \\\ ovary Plants can be pollinated
by wind or pollinators
(e.g. bees).
Name of Male or Function
structure | female?
stigma female | catches the pollen (itis sticky)
style female | connects the stigma to the ovary
ovule female | produces the eggs
ovary female | contains the ovules
anther male produces pollen
filament male holds up the anther

Fertilisation and Gemination in Plants

Pollen grains land on the stigma and grow a pollen tube that
delivers the pollen nucleus to the egg nucleus inside the ovule.
A zygote is formed, which develops into an embryo.

_~pollen grain _pollen grain

stigma

pollen tube pollen tube

ovary pollen nucleus

ovule—

egg nucleus
pollen nucleus

A Germination is the development of a plant from a seed.
A Water, oxygen and a suitable temperature
are needed for a seed to germinate. (
A During germination, the seed absorbs
water and swells, causing the hard
seed coat to split. The roots grow
downwards, and shoots start to grow upwards.
The first leaf starts to appear, and more leaves follow.

Seed Dispersal

A Seeds must be dispersed from each other and from the parent to reduce

competition for light, water, space and soil minerals.

A Wind - Seeds are light and have a large surface area from hairs or a winged

structure (e.g. dandelion, maple).

A Animals - Brightly coloured and tasty fruits are eaten by animals and seeds
are deposited in their waste (e.g. berries, tomato). Animals also collect and
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A Explosion j Seeds are contained in a pod that bursts open when ripe,

throwing the seeds away from the plant (e.g. pea pod).
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Asexual Reproduction

A Some plants reproduce asexually, creating identical offspring without

pollination. Methods include runners, bulbs and tubers, resulting in clones

that have the same genome and characteristics as the parent plant.

A Unicellular organisms, like bacteria, also reproduce asexually by copying

their genome before dividing into two genetically identical cells.

A Sexual reproduction promotes genetic variation, enhancing adaptation and
disease resistance. Asexual reproduction allows rapid population growth but
lacks diversity, making populations vulnerable to environmental changes.
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* a physical quantity which is a measure of the
average energy of particles due to their motion

Changing Temperature

* Heating and cooling affect an object’s thermal

store of energy.
W( * Net flow of energy is always
A B from hotter to colder
JL objects’ thermal store.

82°C 64°C

* A thermal store can be changed by any energy
pathway depending on the mechanism causing it.
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‘Mixing’ Objects

Resulting temperature:
halfway between initial
temperatures.

same mdasses

'. | '. | . . Resulting temperature:
‘. | \ /' between initial

ﬂ |
I II | |
R T
| ‘; . | temperatures and closer
. to that of larger mass.
different masses

Thermal Equilibrium

* when two objects reach the same temperature
« with no net flow of energy between thermal stores

20°C (surroundings)

in-flow (ﬁ out-flow

A

20°C
+ Often the result of energy dissipating
to the cooler surroundings.

=
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higher than
surroundings

lower than
surroundings

« Different
starting
temperature,

- same
temperature
change.

Unchanging Temperature

objects not the same temperature).

rate dissipated to

rate of suppl)/@ surroundings

rate
supplied by

= =

surroundings

For the same energy supplied:

Changing Temperature

* Greater mass/volume,

- smaller temperature change.

constant supply

o=

rate of removal
air at 22°C

set at 5°C

Energy in Thermal Stores

Hotter objects have more
energy in their thermal store.

* Particles moving more.
* Each particle has more energy.
+ Total energy of all particles: more.
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Larger masses have more
energy in their thermal store.

Greater mass: more particles.

At same temperature, each particle
has same energy. )
Total energy of all particles: more.

— —
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Some materials have more
energy in their thermal store.

1)

Some materials have particles that
require more energy to vibrate. X
At same temperature, each particle

is vibrating the same, but they
required more energy to do so.

i

* Total energy of all particles: more.
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motion of

particles

state of

matter

L

Internal Energy * total energy within an object due to the Heating

motion and position of its particles y

I R
/ i X .
(- i PO

* Force reaches limit for motion. time
*+ More energy in, Force increases, T. Temp changing (no change of state)

otal gt O r

paration increases, T (then stays .
energy of same). === Change of state (no change in Temp)
particles * Energy stored by material.

Thermal Transfer Energy transfers from or to

d thermal store.

+ Temperature difference. » All objects ‘light up’ a

* In contact. space with IR radiation.

thermal transfer

Q by particles by waves Q

convection thermal thermal
conduction radiation
—_—
movement of no movement of
material (fluids) material (solids)

Science | 8.01: Heating and Cooling | Knowledge Qrganiser




8.01: Heating and Cooling

Thermal Conduction

* spontaneous process of energy transfer between a hotter and a
cooler object in contact, without the movement of the material

Pins at 5cm

Metal rod intervals
Clamp

| S

Drawing pins stuck l and

-

- T T
with Vaseline o e e stand

Energy is transferred from particles
with Llots of energy to neighbouring
particles, by vibrations.

Thermal conductivity

Good conductors have a higher thermal
conductivity: energy transmitted easily
through them.

Metals are the best thermal conductors.

Rate of thermal conduction

temperature
difference

material
thickness

surface area

Insulators

greater

higher thermal
conductivity

less thick

greater

insulator

* poor thermal conductors
that minimise energy transfer
to/from thermal stores

—» higher rate

hot

warm

cold

warm




8.01: Heating and Cooling

» guantity resulting from a force acting on a surface

Pressure on objects

Pressure is higher when:

+ a force acts over a
“ smaller surface area
* a large force acts.

low pressure high pressure

Pressure by a fluid

Forces between particles,

b ‘. e and between particles

“m. | e e .: ‘;;:5:" and the inside walls of
l RN . the container cause
* . pressure on the gas.

If more particles are causing a higher pressure -
greater weight — higher pressure on surface.

Low density high density

Greater mass in the same volume - higher density.

Greater volume of
the same mass =

E lower density.

density _ mass (g}
(g/cm?) volume (cm3)

&
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Convection

i cooler region

N\

* The less dense region rises.

* movement of a hotter
fluid to a colder region

hotter region

* The rest of the fluid is more dense.
¢ The less dense matter ‘floats’ on
more dense matter.

A region of the fluid gets hotter.

Particles move more.
Temperature

difference in a
fluid causes

The separation between particles
increases.
Fluid expands.

Its density decreases.

» A region of fluid that is colder
sinks to replace the hotter fluid.

convection currents.

surroundings

Thermal Radiation

* energy transfer to or from a
thermal store by absorption or
emission of light

! source

i -
1
|
1
' -
'

'

v

| ¥

.

energy transfer

-f * no contact necessary: can be
matter at transmitted through a vacuum
a distance

* ALl objects emit and absorb infra-red radiation.

* Hotter objects emit more energy by IR radiation (more intense).

@

() x

Surfaces that absorb and emit
energy from IR radiation best:

* dark
* matt/rough/dull

+ large surface area.
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Measurement Values

STEM workers base quantities
' | T Q -
r ) uantities and
Design problem Funded by ¢ lenath mass t ; ; o
§ needs solving ) various sources me ° emperature their units:
O e L
) . OO0 © ) ©0 ©®1 Bsasequantities:
Use scientific knowledge length, mass, time,
to draft designs ) volume density units temperature (K).

( N\ Deri "
. erived quantities
Test designs | (@ ) @ 9

using modelling include energy, .
volume and density

e y
- N (o '. (o h (e ) and the commonly
v Select optimal design 4—[ Costs considered ] J J used temperature

energy force temperature

~ - unit, °C.
derived quantities
hot cooled e .
gases gases % O Unit Prefixes:
= --+1000 --+1000
% = Range of unit prefixes which
00 O i
water IID[:Ej] differ by the factor of 1000. o J y
. Prefixes change numberstoa
cool water in
warmer more human scale.
out .
fluid Easier to compare values that --x 1000 - x 1000

heat exchanger
Examples include heat
exchanger, building insulation
and solar panel glass.

N\

=

have the same unit prefix.




8.02: Earth and the Atmosphere

Composition and structure of the Earth

a

Layer | State | Composition | Thickness | Temperature
(km) (°q)
crust -
crust solid rocks and 5to 70 0 to 30
mantle minerals
outer core mantle | solid rocks and 2900 1400 to
inner core minerCll_S 3000
outer |liquid |molteniron 2200 4400
core and nickel
inner solid solid iron 1200 5430
tectonic plates plate boundaries [€Ore and nickel

The two types of crust are
continental crust, which is
found beneath landmasses,
and oceanic crust, which is
found below the oceans.

Continental crust is the
thickest.

Earth’s crust is broken up
into tectonic plates that
meet at plate boundaries.

magnesium

sodium potassium, titanium

and hydrogen
calcium

iron

aluminium

The most common elements that make up

Scientists can’t explore deep inside Earth, so they use models to show
what it’s like. These models have limitations and can change when new

evidence is found.

v
e

has a thin outer layer
has a thick middle layer
has a core

An apple

not spherical

the outer layer is the
same thickness all around
® the inner and outer cores
are not clear

A layer cake

has a thin outer layer
has thicker middle layers
has four Layers

® not spherical

® doesn’t show the
difference in layer
thickness

® the coreis not hot

-

_\ the minerals of Earth’s crust.




8.02: Earth and the Atmosphere

| Scientific theory: continental drift

After data collection, scientific thinkers propose a scientific
theory; it is based on a body of facts and is repeatedly confirmed
by observation (and experiment).

The theory of continental drift is the theory that the continents
were once connected in a land mass (Pangaea) but have broken
apart and drifted away over time.

Three pieces of evidence that support the theory are:

* The coastlines of many continents appear to fit together like a
jigsaw puzzle.

* There were similar types of rocks across continents that are
now far apart.

* There were identical plant and animal fossils found on
different continents that are now far apart.

Convection currents cause continent movement

support an opinion and explain their reasoning.

Peer review is when researchers submit work for peer feedback.
Peer review is important because it helps to make sure that the
research is trustworthy and of high quality.

scientific research peer review new
completed kA e knowledge
_¢
.: v
* « makes sense?
- ——— e — © high quality

« errors?
' ' © trustworthy
« high quality?

tectonic plate

upper mantle
Llower mantle
outer core

A. Hot, less dense rock rises towards the upper mantle.
crust B. In the upper mantle, the hot rock spreads and moves sideways.

C. As it cools, it becomes more dense and sinks back down, creating
convection currents.

inner core D. These convection currents cause the tectonic plates above to shift. As
a result, the continents slowly change position over millions of years.
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Rocks and the rock cycle

Igneous rock

+ Igneous rocks are formed when molten rock crystallises.

* Molten rock above the Earth’s surface is called lava and forms
extrusive igneous rock when it cools and crystallises.

+ Molten rock below the Earth’s surface is called magma and
forms intrusive igneous rock when it cools and crystallises.

+ If molten rock cools quickly, it will form rock with small
crystals.

Metamorphic rock

+ Metamorphic rocks form from existing rocks, deep within the
Earth's crust due to high temperature and pressure, causing
chemical changes in minerals.

+ Over millions of years, sedimentary and igneous rocks
transform into metamorphic rocks, often near tectonic plate
boundaries.

Sedimentary rock

Sedimentary rocks are formed through:

weathering — transportation — deposition — sedimentation —
compaction — cementation

Layers, called strata, can be seen in sedimentary rock.

Weathering is the slow breakdown of rocks while they are in
place. It can be biological (by living organisms), chemical (by
chemical reactions) or physical (by forces e.g. freeze-thaw).
Erosion is the movement and carrying away of rock fragments.

+ If molten rock cools slowly, it will form rock with large crystals.

The rock cycle involves the recycling of rocks, during which rocks
can change into different types.

sediment igheous rocks

sedimentary rocks

metamorphic rocks

Key:

B weathering and erosion B melting

B crystallisation

sedimentation, compaction and cementation

. heat and pressure

Fossils are the preserved remains or traces of a dead organism
that was alive millions of years ago. Fossils can be trace fossils
(preserved imprints or evidence), body fossils (actual remains) or
mineralised fossils (when hard parts are replaced by minerals).

Fossils are found in sedimentary rocks. High temperatures and
pressures destroy fossils, so they are not found in metamorphic
or igneous rocks.
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Fossils continued

More complex fossil
organisms are found
at the top in newer
rocks. Simpler fossils
are deeper in older
rocks.

Fossilisation process:

Organism dies — buried in sediment — soft parts rot, hard parts stay —
pressure compacts layers — minerals replace hard parts — fossil forms —
uplift exposes fossil

newest rock
complex
organisms

oldest rock
simpler
organisms

The fossil record is a collection of fossils documenting the history of life on
Earth. It shows how organisms and environments have changed over time.

Fossil fuels Earth’s atmosphere

Earth's early atmosphere

Earth's atmosphere today

Fossil fuels are natural resources formed over millions of years from the remains

. . . water vapour
of dead organisms, such as plants and animals. Fossil fuels are non-renewable |,
energy resources because they take a very long time to replenish.

traces of nitrogen, carbon dioxide

ammonia and 0.04%
methane

1%
argon

Fossil fuel extraction provides energy, products, and jobs, but causes pollution, 0.9%
habitat loss, resource depletion, and global social inequality.

all other gases
0.06%

carbon dioxide
95% nitrogen oxygen
78% 219%

coal

Swamp plants die — buried in mud and sediment — form peat

— more burial — heat & pressure — peat turns to coal Human activities, such as the combustion of fossil

fuels, which release large amounts of CO, into
the atmosphere, result in an increase in
atmospheric CO, concentration.

Uses: heating, generating
electricity, steel production.

Coal is extracted through
surface and underground

crude oil ™\ mining.
Carbon dioxide in the atmosphere between 1960 and 2021
. . .y . = 420 -
Plankton die — sink — buried in sediment — pressure and 8 400 o
. . 2 e
heat — oil and gas form — trapped under impermeable rock 380 | L erwraree
RIS
natural >' et 360 [T
gas Crude oil and natural gas Uses of crude oil: refined to o 340 RARRZ
1 . . € 320 wewenrerre”
\ are extracted by drilling make petrol, diesel, plastics. 2 300
E wells through impermeable Uses of natural gas: cooking, £ 280
rock. generating electricity, industry. I R R - - R
O O OO OO o000 0000 0 0 0 0 0 0O O
Lo B B = I S o D B o B S o B IS B BN oY (Y o N o IR o N N o WY o N IR o N R o N |
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The greenhouse effect, global warming and climate change

Earth’s atmosphere contains greenhouse gases (carbon dioxidemethane water vapour), which keep Earth warmer than it would be
without them. The greenhouse effect is the natural warming of the planet to habitable temperatures, caused by greenhouse gases.
The enhanced greenhouse effect is the unnatural warming of the Earth due to increased greenhouse gases in the atmosphere.

more energy absorbed by

some of the energy is
Sun some of the absorbed by the i Sun les; etnedr?cy the greenhouse gases and

energy is greenhouse gases and raciated to space radiated back to Earth

radiated back radiated back to Earth,

into space keeping Earth warmer . .
Earth's surface ping / A increase in
absorbs the 57} b/ T o greenhouse gases : “;fﬁ' 0 Yo by greenhouse gases
energy and T e ¢ %% doo.

3 Y%, ’ o ° W, e
warms up ® — Os,, " N ,‘”o = Osp) 4 oS

/e 14': . ;R re® /o m e © o
Earth Earth

Global warming is the increase in Earth’s average temperature, | Climate change is the change in the Earth’s long-term weather
caused by the enhanced greenhouse effect. patterns, including precipitation, wind and temperature. It leads

to social, economic and environmental impacts.

Environmental

N
impacts cause =
combustion of fossil thitat loss. food ' ! D O @l
fuels increases shortages, wildlife ot

. melting ice caps rising sea levels  warmer seas
greenhouse gases threats, farmlng 1 ot

issues, water
problems, and
human
displacement.

wildfires droughts flooding

T Ano
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« the rate of change of distance Relative Motion

* movement of one moving object relative to another object

. uniform speed =

. * depends on the frame of reference
unchanging speed

Higher speed:

L@ O NC
+ greater distance in same time interval — O}CO}@E&@‘{O
+ same distance, shorter time interval
distance travelled
average speed = TE——
frame of reference: train frame of reference: ground

Instantaneous Speed
Speed at a particular moment in time.

Two moving objects relative to the ground

I nnrnaannnaannanInordlIgdoddogdolodadna before G'Fter
ﬁ 20 m/s relative to ground | 20 m/s relative to ground
SRR RN ENEEENEEN NN NN NS ﬁ

o

_

30 m/s relative to ground

Average Speed m

30 m/s relative to ground

Speed for distance travelled, measured over a

longer time interval..
Every second: relative distance changes by 10 m.

-\ Relative speed = 10 m/s

=
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Distance-time Graphs

. A
distance
steeper line: higher speed

straight line:
uniform speed

flat line: stationary, 0 m/s

L.

time

* Measurement results are plotted on a d-t graph.

+ Lines-of-best-fit average out an object’s
position over time.

+ Lines indicate general trends of motion.

* Values read off from the line to interpret specific
parts of motion.

« the change of speed (or
direction) over a time interval

1 second

1 second

distance A

1 second 1 second

increasing speed

1 second

decreasing speed (decelerating)

getting less steep:
decreasing speed

same steepness:
uniform speed

getting steeper:
increasing speed ~

time

G\
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Greater resultant force causes higher acceleration.

e |
& e
higher acceleration

s e Gle B e

1 second

1 second 1 second 1 second

1 second 1 second

lower acceleration

Resultant Force and Acceleration

unbalanced forces

resultant force

balanced forces

Affects on Acceleration

Greater mass
needs bigger
resultant force
to accelerate.

|
\
hon-zero value

300 N 200 N 100 ':i_[jﬂ) N
Ty [
| |

acts in opposite acts in same

direction to motion direction as motion

slower and slower faster and faster
N

same speed

|
zero value

100 ND1OO N

=
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Motion in Fluids

Frictional forces act to resist motion.

friction force drag forces

=

— —Q;_\_\a' ‘l A~ 5
— Ol
@ai%t_- T |

air resistance water resistance

Relative motion between fluid and object.

Object pushes forwards on particles of fluid.

Drag force depends on:
* Material of fluid
* Speed of relative motion

* Shape of object 0 @

+ Size of front surface streamline properties

* Smoothness of surface

= Q

Particles push backwards on object = drag force.

Propelled: has driving force

Moving: has drag force

moﬂrﬁowly
—_—

increases thrust

Al
0 —
m— ‘3:;% >
moving fast
N —
< 5 e @

Propelled or Not

Resultant force is O N:
uniform speed,
no change to forces

Resultant force
increasing speed,
drag will increase

Resultant force is O N:
uniform speed,
» ho change to forces

remove propulsion

.

=4

Resultant force
> decreasing speed,

i)

Accelerates until drag
equals size of weight.

drag will decrease

Parachute released,
increases drag,
resultant force acts upwards
decreases speed,
drag decreases etc.
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8.03: Forces and Motion \

Applications of Technology on Science
Measurement Values

base quantities

Researchers cab select apparatus: - | | — ..
Quantities and
* Restricts control variables. time length mass  temperature their units:
. . . A iy
Has higher resolution. ° O o |||H‘ @ ° & Base quantities:
+ Automates measurement (more often, - length, mass, time,
longer duration). speed volume density units temperature (K).

* Removes random error related to human (@ ) (@ > (@ > Derived quantities

judgement (subjectivity). also include:

energy force temperature area rate

®© © © ) © ©)

gravitational
field strength

Applications of Science on Industry

derived quantities

é__
Knowledge of fluid flow —~——
around objects allows
. /\—._
engineers to produce 8 —
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efficient cars. e




Plants and Their Processes

Plant organs:

flower

the reproductive
organ of the plant

leaf

absorbs light for

. t
photosynthesis stem

connects the other
organs and transports
key substances

roots
anchor the plant and
absorb water and minerals

Tissues in the leaf:

mesophyll protective layer
photosynthesis

xylem phloem

transports water and transports

dissolved minerals dissolved sugars

Photosynthesis

Photosynthesis is a series of chemical reactions in which plants
use carbon dioxide and water to make glucose and oxygen, driven
by energy from light. Photosynthesis occurs in the chloroplasts
and is absorbed by the green pigment called chlorophyll.

light

chloroplasts

containing chlorophyll

-
carbon
dioxide

carbon dioxide + water —"glucose + oxygen

\ )
) ) |
reactants products
Uses of glucose: We can test a leaf
1. used by the plant for respiration to for starch using
release energy iodine. lodine will
2. turned into cellulose to build cell walls | turn from orange-
3. turned into starch and stored for use brown to blue-black
Later by the plant when it is in contact
with starch. (
Photosynthesis is an endothermic starch present H
process because it requires energy to be " ﬂ_‘
transferred from its surroundings.  — pH
starch absent




Plants and Their Processes
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Photosynthesis Continued Changing Understanding of Photosynthesis

A leaf is tested for starch using the following steps:

Step

Reason

Hold the leaf in the hot water

soften leaf

Cover the leaf with ethanol

remove chlorophyll

Place the boiling tube into the
beaker of hot water

speed up removal

People used to incorrectly believe that plants gain mass by taking in soil

gain mass from water, not soil. Today, scientists know that plant mass comes
from carbon dioxide, which is used in photosynthesis to make glucose for
growth.

Leaf Structure and Adaptations

Leaf adaptation Function of adaptation

Rinse the ledaf in the beaker of
hot water

soften leaf again

Many chloroplasts Contain chlorophyll to absorb light

Place the Petri dish containing
the leaf on white tile

see colour change

Large surface area Absorbs more light

Add a few drops of iodine
solution to cover the leaf

test for starch

Thin Short diffusion distance for gases

Veins Transport water, minerals, and sugars

Results of the iodine test for
starch on a variegated leaf:

Before After

starch not

present

starch

present

be taken using the hazardous

Only green parts
of the leaf
photosynthesise
and make
starch, so iodine
stays orange-
brown on non-
green parts.

Stomata (underside) Allow gas exchange (CO; in, O, out)

When testing for starch, control measures should

substances:

« ethanol

sunlight

waxy cuticle

upper epidermis =

palisade mesophyll ="
spongy mesophyll =— 87 ,

lower epidermis =—>

exchange

of gases  vascular bundle

¢ jodine
0@






