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Body hair or fur is a defining characteristic of Mammals in addition to presence of
mammary glands.
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PHOTOTROPISM

v
GEOTROPISM

PLANT HORMONES
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Common ancestors for two species can be found by a study of transitional fossils which
show traits of both species suggesting branching in the EVOLUTION process.

One of the most common transitional fossils is the ARCHAEOPTERYX — a bird like reptile!
(Parrot — bird, Lizard — reptile)

Large eye

Light weight body

Long feathered tail
Sharp teeth in
jaws

feathered wings

Long legs

Sharp claws on

wings Sharp claws
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Group of cells with similar structure
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o size of image 45
Magnification = — : =—=1.8
size of specimen 25

~ magnification of the photograph = x1.8
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During daytime (sunny day), Carbon dioxide from the air diffuses into the leaves through
the stomata.

C Stomatal opening
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Osmosis is the spontaneous NET (overall) movement of solvent molecules through a semi-
permeable membrane into a region of higher solute concentration in the direction that
tends to equalize the solute concentration on both the sides.
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Proteins are biological polymers of Amino acids.

General structure of an Amino acid
R
N-—C—C

H OH
H

Carbohydrates are made up of Carbon, Hydrogen and Oxygen atoms ONLY.
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The Enzymes get DENATURED at a temperature above 60°C causing the active site to
lose its natural shape. The substrate can no longer fit into the active site resulting in loss
of enzyme activity.

Temperature increased
far above the optimum

Complementary
shapes

Non-complementary
shapes
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6CO, + 6H,0 ? CgHi,0s + 60,
carbon water glucose oxygen
dioxide
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Ingestion* is the process of taking in food, drink or other substances through the mouth
into the gastro-intestinal tract.
*eating, drinking, swallowing
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Kwashiorkor is caused by prolonged consumption of a PROTEIN DEFICIENT diet.

Kwashiorkor
*Large peiry
*Changes in hair that sticks out
color or texture
*Diarrhea
*Loss of muscie
mass
+Failure to gain
weight and grow .
*Increased and more Cs:;:zng;rsnzvm
severe infections Edema
“Irritability -Rash
*Lethargy or apathy
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Tooth decay begins when small holes (cavities) form in the tooth enamel.
These cavities are formed by specific types of bacteria that feed on sugars (from the
food we eat) and produce acids that destroy the tooth enamel.

WHAT CAUSES

CAVITIES?
\, :
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Translocation

XYLEM PHLOEM

HoIn
PHLOEM |

BACK TO QUICK ACCESS GRID

EDUCATALYST

©OEDUCATALYST2020 0610/22/F/M/17



http://www.educatalyst.net/
https://www.youtube.com/embed/QXdujo4PZ7c?feature=oembed

’J’_ IGCSE BIOLOGY/0610/22/F/M/17 \‘,‘x\/
4 Educatalyst s

S15

The LYMPHATIC SYSTEM is an important component of the immune system. The primary
function of the lymphatic system is to transport LYMPH — a fluid containing infection
fighting white blood cells — throughout the body.

https://www.livescience.com/26983-lymphatic-system.html

BACK TO QUICK ACCESS GRID

EDUCATALYST

OEDUCATALYST2020 0610/22/F/M/17



https://www.livescience.com/26983-lymphatic-system.html
http://www.educatalyst.net/

J>— IGCSE BIOLOGY/0610/22/F/M/17
)(Educatalyst

S16

Platelets also called thrombocytes (blood clot cells) are components of the blood. They
work along with other coagulation factors to stop bleeding by clumping and clotting
blood vessel injuries.

1.Platelets

&9 - Plug

h weww oMo TV com mb THOUSANDS OF OTHER MEALTH VIDEOS J
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Active Immunity Passive Immunity
Develops when an individual’s own Provided by giving ANTIBODIES
cells produce ANTIBODIES in through an external source instead
response to a pathogenic of producing them through an
infection/vaccination individual’s own immune system
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During exercise, the physical activity increases and muscle cells respire more than they

do in the resting phase.
The rate and depth of breathing increases during exercise to ensure that more Oxygen is

absorbed into the blood and more CO3 is removed from it.
Before exercise

1 breath in 4s

2.5

volume of airin 2.0-
the lungs during
breathing/dm?® 1.5-

1.0 T 1
0 A 8

time/s

After exercise

2 breaths in 4s/higher
breathing rate

Greater volume of
air/increased depth 2.5

volume of airin 2.0
the lungs during
breathing/dm?® 1.5-

1.0 . -
0 4 8

time/s
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-— air from
bell jar A%ﬁthe lungs

green — ——
plant

P Q R
left in sunlight left open to the air breathed out by a

for 8 hours air for 8 hours student far 5 minutes
Oxygen released Free movement  More CO;and less Oxygen
by green plant of air; normal present in exhaled air

during guantities of CO, (due to respiration);
photosynthesis and Oxygen exhaled air displaces air

(and CO5 used up) present present in jar originally
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process.

The build up of lactic acid in the muscles causes fatigue.

During vigorous physical activity Oxygen cannot be delivered fast enough to meet the

energy requirements of the respiring muscle cells.
As a result, the cells respire anaerobically and convert Glucose to LACTIC ACID in the

RESPIRATION
R :
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Blood cells and plasma PROTEINS are not filtered through the glomerular capillaries

because they are relatively larger in size.
Water, salts, glucose and urea form the glomerular filtrate which is eventually excreted

as urine after reabsorption in the renal tubules.

Biology

HOW KIDNEYS
REMOVE UREA
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breathing rate, higher pulse rate and dilation of pupils.

Adrenaline plays an important role in the fight or flight response by increasing the blood
flow to the muscles. This causes an increase in the cardiac output leading to increase in

DISCOvEry
%
EDUCATION
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The rate of Photosynthesis increases with light intensity but is eventually limited by the
percentage of Carbon dioxide.

Once the maximum rate of fixation of CO; at a particular concentration is reached,
further increase in light intensity will not increase the rate of Photosynthesis.
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REPRODUCTION IN PLANTS

* TWO PARENTS ARE NEEDED
¢ SLOW INCREASE IN POPULATION

SEXUAL * GENETIC VARIATION OCCURS

* SPECIES CAN ADAPT TO NEW
ENVIRONMENTS

¢ ONLY ONE PARENT IS NEEDED
* POPULATION INCREASES RAPIDLY

AS EXUAL * NO GENETIC VARIATION

* SPECIES CANNOT ADAPT TO NEW
HABITATS
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Sexual reproduction leads to genetic variation in offspring by combining characters from
both male and female parent.

Different male and female plant would provide scope for more variation due to different
set of genes.
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ACROSOME

The Acrosome releases Hyaluronidase enzyme which digests the Hyaluronic acid present
on the cell membrane of ovum.

This enables the haploid nucleus in the sperm cell to join with the haploid nucleus in the
ovum.
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Some women experience difficulty in becoming pregnant because they are unable to
produce enough FSH* to allow their eggs to mature.

Fertility drugs contain FSH, which stimulate the follicle (egg) to develop and mature in
the ovary.

FSH also stimulates the development of multiple eggs for in-vitro fertilization.

*FSH — follicle stimulating hormone
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Key Haploid gametes (n = 23)

Haploid (n) Egg (n)
Diploid (2n) )

/

¢
“ Sperm (n)

MEIOSIS 'FERTILIZATION

Testis | "I ...,

-
.
L)
.\

o %] \g

 Diploid
i zygote
L (2n=46);

Mitosis and
development

Multicellular diploid
adults (2n = 46)
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In mitosis, the daughter cells formed are identical to the parent cell.
Hence, when a cell with 16 chromosomes divides twice by mitosis, the daughter cells
formed have 16 chromosomes.

o = Centrosome

Interphase &—cmomosome

Prophase . 0 A Chromosomes pair up

X

Metaphase . 2 Chromosomes line up at equator

N
\/

mitotic spindle

Anaphase - . Sister chromatids pulled apart
Telophase & ( ’ \ . : .
Cytokinesis - Cell pinches in the middle

0 0 Two identical daughter cells

BACK TO QUICK ACCESS GRID

EDUCATALYST

OEDUCATALYST2020 0610/22/F/M/17



http://www.educatalyst.net/

‘J’_ IGCSE BIOLOGY/0610/22/F/M/17 ~.),<\’/
4 Educatalyst v

S31

C

IA = dominant over I°
1B = dominant over I°
[° = recessive

Man of genotype |A|o X Woman of genotype |A|O

Male gametes

Female A |°
gametes

B |AlB 018

|° 1Al |°]°

~. the chance that the child has the same blood group as one of its parents =

BN
N | =

*1A18 > blood group AB
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Body size is governed by both genetic and environmental factors.

For instance, a person may have inherited the genes for being tall, but lack of proper
nutrition in the active growth years may prevent him/her from gaining height.

Blood group, gender and tongue rolling are exclusively governed by genetic factors.
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Xerophytes are adapted to survive in environments with scarce water.
Accordingly, they possess waxy cuticle, sunken stomata lined with fine hairs and rolled
leaves, all of which help in reducing the loss of water due to transpiration.

The stomatal hairs trap the moist air and lengthen the diffusion pathway, thereby
reducing evaporation.

Rolled leaves reduce the surface area exposed to wind (prevent drying).

rolled leaf
waxy cuticle

stomata
sunk in pits

Xerophytic adaptations

Leaf curl
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Artificial selection is selective breeding which puts humans in control of choosing traits
that will show up in future generations regardless of the natural environment of species.
It is used extensively in plant and animal breeding.

Different types of COWS through
. selective breeding. | ‘

b

BREEDING
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Energy Transfer: Energy Pyramids
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Denitrification is the reverse of nitrification.

The process involves the reduction of nitrates to gaseous Nitrogen by denitrifying
bacteria through a series of biochemical processes. It is an undesirable process as it
reduces the percentage of Nitrogen in the soil.

Denitrifying
bacteria
Ammeonia
nitrifier Nitrite-oxiding
bacteria
o, 0O,

Reaction route of conventional
nitrification and denitrification

Nitrification

) -
-

e
o -
NHi—> NO2—5NO;

Ammonium Nitrite Nitrate
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Number
r'y

lag leg 5- stable  decline ."I.'irne
phase phase phase phase phase

In the log phase, the population grows exponentially; availability of food, water and
space is ideal and maximum growth rate can be achieved if the rate of reproduction is
high.
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Greenhouse effect leads to global warming —an increase in the average global
temperature.
CO; is a greenhouse gas — traps radiation!!!

Trees use up CO; during photosynthesis. Cutting down trees would reduce this uptake
and disturb the CO; balance.

Chemistry

GREENHOUSI
EFFECT
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Raw sewage®* contains several mineral ions and organic materials that react with the
Oxygen and decrease the dissolved oxygen content.
Hence the dissolved Oxygen decreases as the raw sewage enters the river.

A
A
dissolved V
oxygen
it
T distance downstream

sewage enters
the river

*Raw sewage = Untreated sewage
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