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a way that the cover gla-.::: IS he|d on

- material in such &
- m ‘” — i So the aw bubbles are not trapped

, under a light Microscope:

slide on the stage.

: h power of the objective
ing through the eye piece focus the imag
ecording observation: .:‘

. Take a photomicrograph

" Draw the outline of the image seen A
.i‘
2 of Light microscope:
LBNng—— P

CourseFocusing ;

Mechanisem,__ .
-

:

o
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X mce between Animals and Plant cells:

el s absent in animal cell wherenas plant cells have c
. x ;r. Ole is absent in animal cell whereac s$ap vacuole is pres
SESENEL I Sbsant in an animal cell where as it is present in

. :”» ; .m in the centre in an animal cell where as it is in ¢ I.
. ,, u 15 Ng whereas the size of cell is small i it

S reserve 100d in a plant cell whereas afve.

-

Marity between Animal and Plant cells: ‘

The an cell membran
My both have cytoplas
¥y both have nucleus i 1+

s of Cell:

g0 plant cells It is compos: R -
layer which protects a plant o ,

, permeable membrans _ ‘
Prevents mixing up of the « ‘ -
of subslances

'mlike substance which cover
I8 @ site for chemical reactions e q 17

Nbis densely stain region in the center of an & -

POONMSIS of 8 nuclear membrane which is partially per
il

.‘L."'L’“ 'omosomes carry the hereditary matenals Nucleus

int cell. it
NOSOmes.
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Magnificatior

1.2 SPECIALIZED CELLS, 115 sUES AND ORGANS 4
o

Calls thal hav s o
b
R-a-c: §
Structural features .
e - N N
lhey are i E
T'l("! are Na
They are bicos
They lack myu '
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Adaptation of structure to function:
I The advantage of being tiny is that it has large surface st

3 and exchange of
capllaries. Lack of nucleus provids
oxygen to form oxy-hemoglobin

~ they have more surface are

r Lymphocytes:

Structural features

- Spherical cel
= Large central 1
- To release

Adaptation of struct

The antibodies
pathogens. Many coj
lymphocyles have larg:

Phagocytes:
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Structural festures

- Elongated

- Contain cell membrar
- Cell wall present

- Cytoplasm preseni

Adaptation of structure to function
Being elongated increases surfa nd mineral ions. Cell
membrane controls the movement of , { maintair ncentration gradient
between inside and outside As w . tic pressure on the cell, Call
wall prevents cell from bursting. | romn jars which is used
for active uptake of miners

Xylem vessels:

!

|
NN

!
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Cross Sectional View

Surface View
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ctural features:

~ Cytindrical cells.
HO"OW.
- Nocross walls.

Lignified cell wall
ng cylindrical th

plasm reduces
provides mech

~ Lack cytoplasm @

aptation of st

ey are joiné
resistance ©

S.

ructure t

anical suppo

d er
ffere

nd lack nucleus.

o function:

rt to the plant.

\d to end 1o exten
d to flow of water

d from roots to leaves
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Diffusion and Osmosis

Syllabus 2016 — 18

2.1

2.2

2.3

Diffusion

» Diffusion gradient
« Importance of diffusion

Osmosis
e Osmosis
« Water potential
« Behaviour of animal cells i
different concentration
» Behaviour of plant ce
different concentrations

n solution

lIs in solutions

Active Transport
« Surface area to volume ratio

e Volume:
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16 Diffusion ang O:rnor,,,)

Unit-2
UNIT-2 DIFFUSION AND OSMOSIS y

Transport of Material across the cell:

— Passive Transport.
— Active Transport.

Passive Transport: o ’
It is the transport of substances without the use of energy down the diffusion gradient. The twgo

processes are diffusion and osmosis.

2.1 DIFFUSION:

The movement of any substance.
Down the diffusion gradient.

Without the use of energy.
With or without partially permeable membrane.

Diffusion gradient:
The difference in the concentration of molecules of a substance at two regions.

Importance of diffusion:
- Gases exchange between the alveoli and blood capillaries. The exchange of gases between the

leaves and the atmosphere.

2.2 OSMOSIS:

- Net movement of (solvent) water.

- Down the diffusion gradient.

— (down the water potential gradient)

- Without the use of energy.

- Through the partially permeable membrane.

Osmosis:

The movement of water molecules from a re
through a partially permeable membrane.

gion of higher water potential to Lower water potential

. <
Water potential: @%
It is the tendency of water molecules to move. Pure water has max. water potential. %
Osmosis is the movement of water molecules from a dilute solution to a concent, sol through
partially permeable membrane. If we heat the partially permeable membrane §jll at and become
fully permeable membrane. l@

Behaviour of animal cells in solution of different/go centration:
Q

Q1. Describe an experiment to investigate the effect ¢ s%tlons of
different concentrations on the animal cells: @

- Take three glass slides. 2

B fii? te;] :ﬁi{l, aBrngt.mt of material taken from inner nn@c e (S\\'o the centre of each slide.
- View each slide under ordinary microscope and drawfe ) rom each slide

- Place solutions of different concentration accordingly ae?? slide '

— Two drops of distilled water. @ .

- Two drops of 10% sugar solution.

—_— Scanned by CamScanner |



Oiffusion and Osmosis

Unit-2

Two drops of 30% suqar solution.

~  Wait for fifteen minutes.
Observe chnngo; in cells on each slide under a light microscope.
Repeal the experiment and lake mean changes.

Q2. Describe the effect of solutions of different concentrations on the

animal cells:

N LA 8 4
R AN f o
e O S
A S S
Dilute Soltion /" 17 SN

|

Concentrated Solution

In Distilled water:
Animal cells enlarge in size and burst. RBC's disappear.

In dilute solution:

No change
In concentrated solution:
Animal cells shrink and become crenated
Q3. Explain the effect of solutions of different concentrations on'the >

i . A
animal cells In Distilled water: pe /,/r,rx\

(NS :,//‘ Q /j'\l

water potential outside the animal cells is higher, water moves into the cells ‘down' the water potential
gradient by osmosis so animal cell increase in size @GR 5

: i . N4 TN\¢
animal cells lack cell wall. more water uplake increases hydrostatic p;essurfé"ln them which causes

o\ 5o

BRS¢

0 /,%‘ N2
) | \ .
m»e.r(t of water into or out of the cell.

animal cells to burst.

(2R

In dilute solution: )
water potential outside and inside the cell is same so no net m(ov‘é
(©)

A
In concentrated solution: N OV
ell is lower than inside S05 vater comes out of the cells down the water

water potential outside the c te
potential gradient by osmosis cytoplasm shrinks, cell decr 4ses in size and become crenated.
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nd Q.

Uni-2

ant cells in solutions of different concentrationg,

Behaviour of pl .
plant cells. Now the observations at the end qf the .

periment is repeated with the fimep,

Osmosis in a Plant Cell

The same €x
are as below.

Isotonic Hypertonic

\ " ¢
et ™ Flaccid Plasmolysed

Turgid

In distilled water:

Water potential outside the cell is higher than inside the cell.

Water moves into the ce|lt.:, by <I3|smo"si§. —_—
Hydrostatic pressure on the cell walls incr .
Cgll wall exerts pressure on the cytoplasm called turgor pressure.

The cell becomes turgid. )
Cell wall prevents cell from bursting.

In dilute solution:

No change in the shape and size of plant cells in dilute solution as _the cytoplasm qf plant cells contain
dilute solution of salts and sugar. The water potential inside and outside the solution is the same in dilute

solution so no net movement of water into or out of the cell.

In concentrated solution:

Water potential outside the cell is lower than inside so water moves out of the cell. Cytoplasm shrinks

and decreases in size. Sap vacuole also decreases in size.. The cell membrane detaches from cell wall.

The cell is called plasmolysed and the process is called plasmolysis. The turgor pressure decreases and
<

the cell become flaccid.

@%
2.3 ACTIVE TRANSPORT: @ @%

Movement of any substance against the diffusion gradient with the use 01\\‘@ @gh partially
permeable membrane e.g. lons uptake by root hair cells, uptake of glucose fro eh;e Il

S

Surface area to volume ratio: @ @
Smaller is an object greater is its surface area to volume ratig@ging %h need to maintain the

temperature of the body. Organisms living in cold climatic gon h arger body size to reduce
their surface area/Volume ratio to reduce the heat loss. SA
C,

' / _ areagin tontact with the surrounding
environment. More is surface area more will be exchange bs/t%ces.

Volume: % @@7

Space occupied by the mass. It is the place where substare used or produced.
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Unit-3

UNIT 3
Syllabus 2016 - 18

3.1 Enzyme Action
 Substrate
« Rate of enzyme action

Enzyme 3.2 Factors affecting the Rate of An
enzyme Action
« Explain the effect of temperatur
enzyme activity
« Experimental design
Substrate « Describe an experiment
the effect of pH on the rate of
enzyme action.
Active site L\ » Describe an experiment to investig
the effect of Temperature on the
rate of an enzyme action

e on

to investigate
an

ate

O Level
Biology

Zafar Sulehri
Cell: 0321 -8800091
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Untd

-~

up the rate of a chemical reaction wilhqul being changeq at g
eins in nature. They are bio-catalyst. Being protein in Nature th]e eng
H. They are needed in small amounts. They do not alter the e,?}; are |
) -1 {‘rl 3

fic to a substrate e.g. Amylase converts starch, 10 maltg,, - cts
< OQD ““‘\

Enzymes:

A substance thal speeds
reaction. enzymes are prot
sensitive to temperature and p .
of chemical reaction. They are spec
catalyse reversible reactions.

3.1 ENZYME ACTION:

- Lock and key hypothesis.

-~ Induced fit model. i <h
Enzymes are 3D shaped protein molecules. They are globular in shape and water soluble. They

specific site called Active site. Where a substrate can fit into and makes a short fiveq ES
(enzyme substrate complex) and readily converts a substrate into products.

ave a
COmD!ex

(A) Substrate

Lock-and-key
model

Substrate and enzyme
distorled to transition
state conformation

<

Substrate: Q%

A substance onto which an enzyme acts. The substrate is converted into produ ich re eased
r stibstra

from the active site and enzyme is freed unaltered for reuse. The shape of actj e should
be the complementary to the shape of the active site. The substrate fits ir@) ctiv s of specific
sa

enzyme like the key opens only one lock. The enzyme is lock and the sybs ) ;
hypothesis. y @ according to this

Rate of enzyme action: @ %
w Q2 ©®
3.2 FACTORS AFFECTING THE RAJ\;@A YME ACTION:

Temperature. @
# ©

Substrate concentration.
Enzyme concentration.
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Unit-3 21 Enzyme

Q: Explain the effect of temperature on enzyme activity.

An increase in temperature increases the kinetic energy of the molecules so increases the rate of
collisions between enzyme and substrate.

At 40°C the rate of an enzyme aclion increases because enzyme works best at an optimum temperature
i.e., 40°C. Any further increase above 40°C denatures the enzyme which changes the shape of the
active sites. So substrate can no longer fit itself into an active site and does not make enzyme-substrate

complex(ES-Complex). It decreases the rate of an enzyme action.

Experimental design:

CORMS

C = Controlled Exp. M = Measurement
O = Organism same S = same condition
R = Repeat

Describe an experiment to investigate the effect of pH on the rate
of an enzyme action.

Take two test tubes label them A and B. Add same volume of enzyme (catalase) and substrate.(Hz'Oz) n
each test tube. Add two drops of acid in tube A and add two drops of alkali in tube B. Maintain the
temperature same for both. Record the time taken for O, bubble to be produced with the help of a stop
watch. Or record the volume of oxygen produced in 5 minutes. Repeat the Experiment.

Describe an experiment to investigate the effect of Temperature on

the rate of an enzyme action.

Take two test tubes label them A and B. Add same volume of enzyme (cgtalase) and substrate (H,0;) in
each test tube. Place tube A in an ice cold water and place tube B in water at room temperature.
Maintain the pH same for both. Record the time taken for O, bubble to be produced with the help of a

stop watch. Or record the volume of oxygen produced in 5 minutes. Repeat the Experiment.
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Plant Nutrition

Sunlight \‘ \F:"‘ /Carhnhydrales

{ lo. . ——> Proteins
— \l’ {
Oxygen /' x
‘ R

Carbon

dioxide N
———=Vitamins

™\ oils
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Biology
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Syllabus 2016 — 18

4.1 Photosynthesis

s Definition

« Process of photosynthesis:

« Factors Affecting the
Photosynthesis:

« Describe an experiment 10 investigate
the effect of temperature on the rate of
photosynthesis

« Factors affecting the rate of
Photosynthesis

« Describe the effect of light on the rate
of Photosynthesis

Rate of

4.2 Structure of dicot leaf
« Dicot
« Monocot
e« Cross section of a dicot leaf viewed

under ordinary microscope

4.3 MINERAL NUTRITION
« Describe an experiment to investigate
the effect of nitrate ions on the growth
of a plant

Scanned by CamScanner
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r » N PIantNU,r,h_\m
UNIT-4 PLANT NUTRITION 1

4.1 PHOTOSYNTHESIS:

Definition:
een parts of plants from carbon dioxide and water by

A process of formation of carbohydrates by the gr
using light energy.
Chemical equation:

Light
-—> C6H1206 + 02

C0O2 + H20

Word equation:

Carbon dioxide + water —--——> glucose + oxygen

Process of photosynthesis:

Light dependent stage:

« Lightis absorbed by the chlorophyll.
Chlorophyll becomes unstable and rel
To fill the deficiency of electrons, wa
called Photolysis.

ease electron.

ter molecules split into oxygen and protons (H*). This is

Light
12 H,0 — 60, + 24 H
Conversion of light energy to chemical energy.

The electrons travel along the electron carriers and makes ATP.

Light Independent Stage:

H* ions are used to fix the CO, to make sugar in the dark stage.
12 H20 + 6 COz——’ 6 02 + C6H1206 + 6H20

Factors Affecting the Rate of Photosynthesis: o
Temperature: Q% %

Photosynthesis is an enzyme controlled process. Temperature affects the raje b/genz@ action
Consequently the rate of photosynthesis is affected by the change in temperaar@ represented

by a graph.
Describe an experiment to investigate the effe é @
C! g) erq’gj;rat
the rate of photosynthesis: ure on

Experiment: %@Q

- Take three beakers half-filled with water. %O
- Place a water weed of same species in each be @

- Invert a funnel on each water weed. . @

- Atestlube is inverted on the neck of each funnel.

%

- Place the three beakers at different temp. @
- Keep all other conditions constant.

I A A ——— _ “J
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Unt4 »

_ Repeat the expenment and take an 3
—  Figure photosynthesis glass )

-

=]

7%]

Record the Result:

Result may be presented / recorded in a table or a graph

Factors affecting the rate of Photosynthesis:

Temperature

1. 2

3. Surface area of leaves 4 C: S —
5. CO: L‘ \t[« .
Light:

Light affects the rate of Photosynthesis m two ways

1. Wave length of light. '

2. Intensity of light.

wavelength of light:

The white light has the combination of Iights of various colours that range from 400-700nm wavelength

They are prompted as VIBGOYR.
All various colours of light are not equally absorbed by the plants. Blue
green is absorbed the least. The rate of Photosynthesis is the most at Blue

and Red are absorbed the mos!
= and red and least In

green light.

As the green wavelength of light is not absorbed by the plant leaves SO they look green.

pescribe the effect of light on the rate of Photosynthesis:

Intensity of light also affects the rate of photosynthesis. If the rate of photosynthesis is plotted against

light intensity it would be as follow. At low light intensity the rate of photosynthesis depends upon the
change in light. Where as at high light intensity the rate of photosynthesis remains constant, even with

the change in light.
Limiting factor:
Process controlled by many factors have its rate determined by

called a limiting factor.
S

a factor which is shortest in §upply and is
N \\\%

;\
) N

\

Z

Design an experiment to investigate the effect of light intensi\ty ‘nithe
N \B\\ 0 ‘\:\M

rate of photosynthesis:

N

NG LY . .
e three aquatic plants in it of thet\same species. A funnel i1s

\

Take three beakers containing water. Plac n
inverted on the weed and on the funnel a test tube is inverted. Other conditions should be constant.

Place the three beakers in three different light intensities. Then copntj&‘}\ié\\tzubble produced per minute.
Repeat the experiment at each light intensity and take an averagg.t‘-jrT 2

S
Experiment: \\ | NS
Describe an experiment to investigate that light is needed\jg‘\r‘ p\h\btbsynthesis.
Step 1: N
Destarch @ potted plant by putting in the d
taking place so the new starch is not being produced. The st

RN
ark for two to three days. In the dark photosynthesis is not
arch already present is converted into
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‘ e Al e P oy
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Covet bty s
hieo s

Hiop v
Vel o b

\
f i pphitieit % »
- ’ ' o \\\ 1
A - \\( '.ii\‘\
LA

ety

o Dol watm

Removen Wan
Fination (denature the enzyme and coasen the melabolinim)

Membiane become tlly pormeable

« Dol inalcohol
To extract the chlotophyll

e Precautions
Uro waler bath

e Obuervation a

Leal becomen colourlens, k \\\
Brittlen, N
Cutla \\\\ \
Alcohol becomes green. \/)) N k
Q)
«  Place In warm water a minute or two \§\ \\
Lxtra alcohol washed away, AN, k\\\
It turns soft, D) )
Spread the leaf on glazed tile, and pour few drops of jodine nntu.lt N ( N
AL
N N
e Observation: \\\ Q‘\ “\« )
Parts exposed to light —+ Blue Black, I v

Parts not exposed 1o light - Brown. , ((‘S\ )\
r 4 rd [
‘ \.f/‘ E l

)

Conclusion:

Fhe parts oxposed (o the light have starch synthesized Ir\l?}m;\ 50 the photosynthesis has oceurred in
v ) sl s e

. " l ( ”l . l A I { 3 3 |

phatosynthesis has not occurred In them.
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v 7 Plant Nutrition
Describe an experiment to investigate that CO, is needed for photosynthesis:
Take two potted plants. Destarch them by putting them in dark for two to three days. Both are covered
with polyethene bags. In one potted plant place a substrate which absorbs carbon Jioxide and in the
other which releases carbon dioxide. After two hours take leaf from both plants and test them for the
presence of starch. The one which was not given CO, will show negative test and the one which has
given CO, will show positive test. This will show that plant needs CO..

photosynthesis:

all other conditions
nd label its green
hyll will show
s that

Describe an experiment to investigate that chloroplast is needed for
Take a potted plant which contains variegated leaves. Place it in the sunlight. Keep
constant. After few hours pluck a leaf from the plant and make an outline of the leaf a
and non-green parts. Test it for the presence of starch. The part which contains chlorop

positive test. The part which does not contain chloroplast will show negative test. This show
chlorophyll is needed for photosynthesis.

4.2 STRUCTURE OF DICOT LEAF:

Dicot:
Dicot means a plant which contains seeds that have two seed leaves or seeds that can be split into two

halves.

Monocot:

Plants that have seeds which cannot be easily halved into two parts.

The other differences include:
The monocot leaves are long and narrow and have parallel veins. Where as dicot leaves are broader

and have net veins.

Cross section of a dicot leaf viewed under ordinary microscope:

DICOT LEAF

XYL CUTICLE
EM UPPER EPIDERMIS
\ MIDVEIN by
PHLOEM 3 PALISADE LAYER N
~ O
L S A b X
. wt“f’»'\'-’t"'@}&“}% SPONGY >
N SRR . v Sep L
E o ™ A ,»\e:. m‘\{.{?‘ &;};\;ﬁ, zs;g‘,i:%;:‘ MESOPHYLL
£ S 2 Rt T )‘\".,‘:‘;"% F\Lfgf:«':‘?/
< DRI i
TE3 5 Sl s, AR
) AT LT v ass= T SPACES
) < Wiasrpi >
o N Ay
S S D LOWER
A 9 o  § J—— 3 ——
EAPE . EPIDERMIS
L A x‘..: ?;’/ o

w2l

NS
o &
\?J /”%

_ -~
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How structure of a leaf is adapted to its function:

1- Cuticle:

- Waxy.

— Transparent.

- Water impermeable so prevent water loss.
— Allows light to pass through.

2- Upper epidermis:

— Transparent

— Nointercellular spaces.

— It prevents the water loss.

3- Palisade mesophyll:

— Immediately below the upper epidermis.

—  Cells longitudinally placed.

— No intercellular spaces.

— Contain chloroplast.

— Contain large central sap vacuole.

— It receives more light.

— To distribute light evenly or less interception to the light.
— More cells are compactly packed.

— Photosynthesizing cell organelle.

— Large vacuole pushes the chloroplast towards the outer region so they can

4- Spongy mesophyll:

— It has intercellular spaces.
— The wall are moist.

— Help in gaseous exchange .

5- Guard cells:

Plant Nutrition,

absorb more light.

- They have unequal thickness of the cell wall (Inner side is thicker than the outer side)

— Contain chloroplast.

— It can regulate the opening of stomata. They open during daytime and closed during night time.

- Gaseous exchange.
— Prevent excessive loss of water.

4.3 MINERAL NUTRITION:

Nitrate ions; needed for synthesis of amino acids.

Deficiency causes stunted growth. \g @

Magnesium ions; needed for synthesis of chlorophyill.
Deficiency causes yellowing of leaves. @

(@n

©

Describe an experiment to investigate the effe:gt o(f\?igrate ions on
Q

the growth of a plant: 0)

o
Take two plants. In one plant nitrates are provided d@e &uitrate ions are absent. All other
conditions are kept constant. After few weeks meas@ ight'ofpoth plants. The plant which is given
|tr@

nitrates will grow normally but the plant which is not giv

ns grows shorter.
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Syllabus 2016 — 18

5.1 Nutrients

* Food

5.2 Diet
* Balanced diet
e Drugs

e Can this test be used to determine the
quantity of reducing sugar
Test for non-reducing sugars
Test for Starch

Protein

Kwashioskore

Chemical Element

Ethanol / Emulsion test
Vitamin C (Ascorbic Acid)
Vitamin D

Water

Iron

5.3 world food supplies

5.4 Digestion In Humans
Functions

Processes in the oral cavity
Swallowing

Oesophagus

Location

[leum

How it increase its surface area
How the diffusion rate is effected
Colon

O Level
Biology

Zafar Sulehri
Cell: 0321-8800091

Scanned by CamScanner



UNIT-5 ANIMAL NUTRITION

Nutrition:

The study of relationship between nutrients, there sources and uses in the body

Fats, Oils, Sweets
Use Occaswonally

Milk Group
2 servings

Meal or
Alternative Group
2 servings

Vegelable Group

Fruit Group
3-5 servings

2-4 servings

Breads & Cereals Group
6 or more servings

5.1 NUTRIENTS:

Any component of food which provides;
e Energy.

* Raw materials for growth.

* Materials for normal working of body.

Food:

Any thing we eat or drink and provide us nutrients.

5.2 DIET:

The daily intake of food is called diet.

Balanced diet:

o~ SO
A diet which provides right proportion of nutrients according to the requlié/m?;ht of the)body.

el
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Fruit &
Vegetahles
(33%)
Mk and
diary foods
{15% A Meat, fish &
alternatives
'my'& (12%)
Sugay o0s
(7%)
Malnutrition:

A diet that does not provide the right proportion of nutrients according to the requirement of body.

Under nutrition:

A diet which provides nutrients less than required by the body. It results into the nutritional deficiency
Obesity

diseases.

Over Nutrition:
A diet which provides energy more than it is required by the
body. Over nutrition results into obesity.

COSONARY
REART DISEASE

- CRABITLS
— DYSUPDEMIA
- WRLRTINTON

Obesity:
An increase of body mass above 20% more of the normal body

mass.
5feet =100 Ibs.
5.5feet = 120 Ibs.

S (O . | 2 9 ]
Lazy life style, drugs alcohol, fat rich diet, genetic predisposition. |
/«::E,’:"\/:;.‘;a’ : !
N Arthn(ii/ /

)~

Effects of obesity: NGl
Cardio vascular diseases, diabetes, arthritis. <
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Pregnancy:
More iron is needed for formation of haemoglobin.

More proteins needed for formation of muscles.
More calcium needed for the formation of bone and teeth.

More vitamins for normal growth.

components of Food:
Organic (carbon and hydrogen)
Carbohydrates.

- Proteins.

- Fats.

— Vitamins .

- Fibbers.
Inorganic (water and minerals)

Carbohydrates:
An organic molecule that has hydrogen to oxygen ratio same as for water. It is made of carbon

hydrogen, oxygen.

Sources:

Plant sources:
Vegetable and Fruits.
Animal sources:

Milk.

Uses:
Instant source of energy.

Reserve food materials.

- Plant — Starch.

- Human— Glycogen.

- Structural material.

Plants have cell wall made of cellulose.

Cell membrane have carbohydrate with fats.
- Lubricant.

- Present in saliva.

Component of DNA / RNA.

Helps in cross pollination. Nectar attracts insects .

Deficiency of glucose leads to:

- Laziness.
- Unwillingness to work.

Examples:

- Monosaccharides: Glucose, Fructose and ribose.
- Disaccharides: Sucrose, maltose, lactose.
- Polysaccharides: Starch, Glycogen, Cellulose.
- Monosaccharides are not hydrolysed disaccharides
_ and dror
polysaccharides are hydrolysed to many sugar units. thy yse;d to IS SIMpIe. Sigars
- Monosaccharides are sweet in taste.

- Disaccharides are | i Penet anelthe'd ; ‘
°S are less sweet in taste. Aqetaceln ey Discrcchpnily /Do?gsaf(bw icle)
- Polysaccharides are tasteless. S Y | . it
- Monosaccharides are soluble in cold wat 2 SN TW!OL J ” )J 10” “ |
ater. Ay AR ”"».“1'_”'.\ ." Man'/
' : S 1P Suapr vn
o

- Disaccharides are soluble in hot water.

- Polysaccharides are insoluble. Led "'NM T .)I

“olu

<“r—’
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Test for carbohydrates:
- Starch.
— Reducing sugar.
- Non-reducing sugar.
Reducing Sugar: o
; ic ions upon heating with them.

A sugar that loses electron or that gives electron to metallic P g
Cu? is soluble in water and is blue in colour.
Cu' is insoluble in water a1nd is red in colour.
Cu'?+ Sugar Heat Cu

BT !

e {

B

1

; ) oy McoSrats apoug T

! K ¥ reducing sugar hlossptel ?

B sugar |
Method:
— Take 2 cm of sample solution in a test tube.
— Add same volume of bendicts solution.
— Heat on a water bath.
Observation:
Colour change
Blue — Green — Yellow — Orange — Brown — Brick Red.
Conclusion: , o
The change in colour shows the presence of reducing sugar. Q%

Use of benedicts test to determine the quantity of reduc&@uaér\\in

a solution: \@ @

Prepare glucose solutions of different concentrations. l.e. 0 %, 0.1 % an Y
Test each solution with benedicts solution. Record the colour change a ard urs

- 0% blue.

- % vyellow. @

- % brick red. @ @

Test the solution with unknown concentration with the Benédigts“$olution.~Compare the colour change

with the standard colours to estimate the concentration of r

iNg sé@%rs in unknown sugar solution.

Basis of the test: @ %
- Reducing sugar upon heating with Cu®* gives an elétyon todt to convert to Cu™'.

- Asitreduces metabolic ioins so is called a reducing s@.

e
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Cu2+ is soluble in water and gives blue colour, However as it is converted to Cu+1 it gives red colour

and is insoluble in water.
The different colours represent the amount of Cu2+ ions reduced to Cu+1.

Test for non-reducing sugars:

Carried in two steps.

Step 1:
As for reducing sugar.

Take 2 cm of sample solution in a test tube.
Add same volume of bendicts solution.
Heat on a water bath.

Observation:

Blue colour.
Conclusion:

Reducing sugar absent.

Step 2:

Take 2 cm of sample provide.

Add few drops of dilute acid and boil — why.
Sucrose + Dilute acid Boil Fructose + Glucose.
— Hydrolysis.

- Add benedicts reagent.

Observation:
Colour changes from blue to brick red.

Conclusion:
Non-reducing sugar present.

Justify:
Upon'hydrolysi.s the non-reducing sugar is converted to reducing sugar which gives positive test for
reducing sugar in step 2. So we conclude that non-reducing sugar is present.

Test for Starch:
P

Coloured sample: Petal, leaf, Remove the colour first. g{k&

@
Colourless sample: (,{@‘Qg%

(C N
- Intact part of a plant (Peel it or crush) w_;\\@;/_g@
- Take sample solution in a test tube. REOH
- Add iodine solution. V&2
- If starch is present the colour changes from brown to blue black. % So
N4
Protein: S AR
“ NI
>\\/A Sﬂ\&f"}
Chemical Element: ,(.,,/3’/ @
Nt @ly“

7
Carbon, Hydrogen, Oxygen, Nitrogen (Rarely sulphur). QJ ’ {
<w(0/

<

Sources:

- Plant Sources.
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- Beans, Pulses and Grams.
— Animal sources.
- Eagg, Milk.

Uses:
- Provides raw material for growth.
— Provide energy.

Used for:
Function Name of protein
Hormones Insulin
Defence Anti-bodies
Transport — O, Haemoglobin
Pigment Melanin
Movement Actin / Myosin (Both make muscles)
Cell division Tubulin

Deficiency disordenr:

Kwashioskore:

Swollen abdomen:
Less digestive enzymes so food decays in alimentary canal. Decomposition releases gases which

causes flatulence and abdomen to swell.

Loss of weight:
Muscle wasting.

Hair loss or reddening of hair:
Hairs are made from keratin protein. Deficiency of protein weakens the hair. Melanin is a protein which

gives black colour to hair. Deficiency of melanin causes hair colour change to red.

Reduced resistance to diseases:
Antibodies provide resistance to infections. Lack of protein results in less antibodies formation which

reduces resistance to infections.

Excess Symptoms: @Q
@

If in excess broker down in liver and released out as urea.

Test for proteins %g\

Test name:
— Biuret test.

vovod: <$§@Q

— Take sample in test tube.
— Add alkali

- Add CuSO, %@

Observation:
Initial colour blue changes to purple / Violet / Lilac.

|
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Fats:

Saturated

O HHHHHHHH

\\C__cl | I | 1 I 1 | |

o OT§GE-¢-C-C-c-c-¢-n

Lo H R H R R A

Unsaturated

H H H
O\\C | | | IT' ';i | f‘l H
oS¢ C-¢-¢-c-c=d T ¥
[ -

1 H HHHH / ,C\H

H H
Chemical Element:
Carbon, hydrogen and oxygen.
Sources:
Plant Sources:
- Oil palm seeds.
- Cotton seeds.
— Mustard seeds.
Animal sources:
- Milk.
— Cad liver oil.
Uses:
- Reserve food material.
— Provides energy.
— Insulation beneath skin.
— Blubber for aguatic animals.
- Sources of fat soluble vitamins.
- Component of structure eg, cell membrane and cuticle..
Deficiency:
- Deficiency of fat soluble vitamins. D
- Excess stored in body. @° ,@

. Q
- Beneath skin. AP é@k
{
- Around organs. Q\/{ (@
@
A
Tests for fats: ’VQ/)//QY\U
™ /// /;ou
f‘fc‘)@q?\(’é\

Grease Spot Test:

. N N2
Ethanol / Emulsion test: pos-S
(L o2
- Take 2 cm of sample in a test tube. N ﬁ?’
ANy @%>
o

- Add same volume of ethanol.
- Add 1 cm of cold water.

- Shake gently.
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Observation:

White cloudy emulsion.

Why:

I

Animal Ny, on

Because the fats do not dissolve in water, which forms a cloudy suspension.

Vitamin C (Ascorbic Acid):

Sources:

—  Citrus fruit.
— Unripe fruits.
— Pepper etc.

Uses:

— lron absorption.
— Formation of connective tissue.
— (Collagen) — Biological glue.

Deficiency:

— Bleeding gumsCScUruLa)
— Bad Breath.

— Low resistance to diseases.

- Anaemia (Reduction of haemoglobin).

Excess:

Water soluble so, if in excess test through urination.

Vitamin D:

- Fatty foods.

— Fried foods.

— Cod liver oil.

— UV. Radiations convert a precursor
in skin to vitamin D.

Uses:

—  Absorption of calcium from the intestine.
— Formation of bones and teeth.

N
e

FOOD SOURCES:

Cheese

Healthy Cereals
Fatty Fish

Vitamin D

The body makes vitamin D when it
15 exposed to Ultraviolet (UY) rays from the sun,

Margarine y % S
Butter w 5 AR TR
Fortified Milk » i it
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peficiency:

Rickets. l;‘ foor |
Osteomalacia (Old people).

et 11

Excess:
Softening of bones.

calcium sources:

Milk.

Egg.
Milk products.

Uses:
Muscular contraction.

Osmotic Balance.
Formation of bones / teeth.

Nerve conduction.

peficiency:

Rickets.
Osteomalacia.

Excess:
Kidney stones, Gall bladder stones.

Wwater:

Gain:
— Drinking.
_ Eating.
Metabolic water.
CGH1205 + 602—‘ GCOZ + 6H20

Loss:
S

Sweating.
_  Urination Normal.
@
D2

—  Exhalation
Diarrhoea, Vomiting, Bleeding, Tears, Menstruation, etc.
N &

Uses:

Transport of material.

Maintaining Turgor.

Reactant for photosynthesis. &

Used during hydrolysis (Breaking down of complex substancee;')_r‘-"%?ﬁ‘> 3

Lubrication. o or

- Cooling. S
/’4;3, '_‘.":_,;’:'\

Deficiency: 5 @»@%’

, . . G,

Dehydration, Drying of mouth, drying of Cornea, Thickenlr(g‘df blood, Heart stroke, Heat stroke.

/

Treatment:
ORT (Oral rehydration therapy) or intravenous injection of fluids.
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Iron:

Sources:

- Pre ow )

- BB(r'ooa%’leaved vegetables like spinach.
- Red meat.

- Egg.

— Liver.

Uses:

Used for haemoglobin formation.

Deficiency:

Anaemia.

Dietary guidelines:
(Increased the absorption of iron)

The meals with iron should be taken with lemon / orange. Why?

Fibre:

Chemically composed of cellulose.

Sources:

— Cereals.

— Vegetable.

—  Fruits.

—  Mycoprotein.

Uses:

-~ Prevents from constipation.
— Retains water.
—  Provides bulk to the food.

s through the alimentary canals. As this lubricated, softened food,

Movement of food by peristalsi
mentary canal, so prevents from constipation.

containing fibber stays for shorter time in the ali
Constipation is a state of difficulty in egestion. o%

5.3 WORLD FOOD SUPPLIES:

Problems that contribute to famines include
- Unegqual distribution of food. @

- Droughts. \
- Flooding. @
— Increased population. @ @

5.4 DIGESTION IN HUMANS:

Digestive system consists of two parts.

- Alimentary canal. g%@@ @:0\/
&
%

- Associated glands.

Digestive system performs the following functions

Functions: @ %
. ©@

e
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4-Ingestion:

Intake of food through mouth.

2-Digestion:
Break down of food.

Physical.
Chemical.

3,Absorption:
Uptake of products of digestion from alimentary canal into blood/body.

s-Assimilation:

use of products of digestion after they have been absorbed.

Egestion: .
Removal of undigested and unabsorbed food substances out of the alimentary canal.

Alimentary canal:
A long tubular structure which extends from mouth to anus. Along its length it is modified into various

organs to perform various function.

parts: _
Alimentary canal is distinguished into following parts.

Oral cavity.
Stomach.

- QOesophagus.
Intestine — Small intestine.

Large intestine.

Bolus:
Bolus is a mass of food which is partially digested, lubricated and softened.

Oral cavity:

Processes in the oral cavity:

- Ingestion — By mouth. >
- Digestion — By amylase.
- Lubrication — By mucus.
- Selection of food — Tongue. A Pharynx
- Detection of harder particles — Teeth. ‘Epiglottis
- Larynx opening
into phary

- Swallowing — Tongue.
Swallowing: ~Esophagus

Pushing food back into esophagus. N
- Tongue moves upward and backward and pushes the fqg/d«.’{f A

- It pushes the uvula to back which saves the nasal cqyiﬁ@:‘ &Y

=~ The trachea is pulled up. S h &P
- Epiglottis closes the glottis and prevents the food from%oing into trachea.
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Oesophagus:
- —‘dm muscular tube.
- Extends from pharynx down through the neck and chest region to the abdomen and opep, ino the
stomach.
Esoghaus
Qomach
\ Pasy o
Trarsverse
@i
Jeprum
Rezum
™=
LY n ‘
’\_l\d\
Function:

Tran

sports food from pharynx to the stomach by peristalsis.

Direction
of food

. D

Circular muscle contracted behind the bolus

Oral Cavity:
~  Jaws — the lower jaw moves up and down to br@

= Teeth
~ Salivary glands.
~ Tongue.
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- Cheeks.
— Palate.

Teeth:

Mechanical digestion.
Detection of solid particles.

Salivary glands:

- Saliva
Mucus — Softens and lubricates the food.

Tongue:
Rolls food or mixes the saliva and food
_ Selection of food. .
— Swallowing.

Cheeks:
Prevents food slipping out of the mouth.

pPalate:

— Hard palate.
Partitions the nasal cavity.

Mouth:

Ingestion.

Oesophagus:

A long tubular structure that extends down from the pharyn

Function:
Peristalsis.

Peristalsis:

A ring of muscular contraction behind the

Stomach:

Amylase —-converts-the-starch-to-maltose

43

Movement of food substances in a tubular organ by muscular contraction and relaxation.
food travels forward like a wave pushing the food from b

Animal Nutriton

x through neck/chest and leads to stomach.

A

C

&
AN
S

L

ehind.
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Location:

Structure:

Thick muscular, glandular, sac like structure
pepsinogen.

HCL:

-  Kills micro organisms.
— Converts pepsinogen to pepsin.

. It secretes gastric juice that contains mucus, HCL and

Mucus:
— Softens and lubricates food.
- Protects lining of the stomach.

Functions:

— Storage of food.
— Physical digestion.
— Chemical digestion.

Duodenum:
C-shaped tubular structure that extends from sphincter down to the ileum.

Fluid it receives:

— Chyme/Acidic food from stomach.

— From gall bladder (bile) through bile duct.

— From pancreas (Pancreatic juice) through pancreatic duct Pancreatic juice contains hydrogen
carbonate and enzymes. Hydrogen carbonate neutralizes chime.

— When bile duct and pancreatic duct joins it forms hepato pancreatic duct.

5.5 CHEMICAL DIGESTION:

—  Oral cavity salivary amylase starch to maltose.
— Oesophagus no digestion.
— Stomach gastric juice pepsin converts proteins to peptides.

Duodenum
— Amylase converts starch to maltose.
— Trypsin converts proteins to dipeptides.
- Lipase converts fats to fatty acids and glycerol. &@
lleum
— Erepsin converts dipeptides to amino
acids.

- Maltase converts maltose to glucose.

lleum:

The last part of the small intestine. Its
main function is to absorb products of
digestion, so it has greater surface area to
volume ratio.

nner layer of vilk lymphatic vessel & :

avillus

il
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How it increase its surface area:
- Long.

— Folding.
—  Villus.

5.6 ABSORPTION AND ASSIMILATION:

How the diffusion rate is affected:

The surface area.

Thin membrane.

Partially permeable membrane.
Continuous flow of materials.

|

Colon:
Stomach
Large _
Intestine
Colon
Smail lnlesli.’:e/’ . -
Appendix
Function:
- Absorption of water and minerals salts. =
- Formation of vitamin k and vitamin B12 by bacteria in colon. e 2 N
Rectum: S §
P2
- Storage / Faeces formation. %Q»é@
(\/@ ;‘\_\\J\f
i %/ ..(‘/v‘\v
@{\V/ G
\ {« )
//—‘! N/
(}_\‘ \_//6 @9
\?-m.\%; N7
R /,3\..\59/
" ~3 O™
7N \:—_',
>\l{‘y>> \lx;%”)
{ (}/ _\\\:.a
G

k
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UNIT6

Transport in
flowering
Plants

'
s Waler and ions
) pass up xylem

\ !
\\
\ \‘\ Water enters

* roots by
osmosis

O Level
Biology

Zafar Sulehri
Cell: 0321-8800091

a7 Transport in Flowenng Plants

Syllabus 2016 — 18

6.1 Water and ion uptake
Entry of water/minerals into the roots

6.2 Transpiration and Translocation

Describe an experiment to investigate

that water is transported up through a

plant by transpiration pull

e Photometer

e Factors affecting the
Transpiration

rate  of
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7.6 TRANSPORT IN FLOWE

the roots whereas the water absorbed frq,
photosynthesis. Dicot plants have

rt of these materials.

ed down to

o i rt :
The food synthesized in the leaves is transpo here it is used dunng

i i leaves W
the soil through roots Is transported to
specialized tissues called vascular bundle for the transpo

Vascular bundle:

Consists of xylem and phloem.

Xylem:

Location

s Leaf = Upper side.

« Stem — Inner side of vascular bundle.
e Root — Central star shaped structure.

Structure:
nd nuclei. They are joined end to end to make

hey lack cytoplasm a : )
FUBOEE, e e | yoP Xylem is a dead tissue which consists of dead wa|

continuous tube extending from roots to the leave.
made of cellulose and deposited by lignin.

Functions:

— Transport.
— Support.

How the structure of xylem is adapted to carry out its function:

Tubular
Joined end to end to extend from roots to leaves.

Narrow lumen
Transport of water by capillarity.

No nucleus / Cytoplasm

No resistance offered to flow of water and dissolved minerals. O%

No end plates / Attached end to end Q %
No cross walls as mechanical strength is provided by lignin. @
Lignin deposited. @

Strengthens the walls which provide mechanical support to plant. \ @
Types of xylem: @@ @

Annular. @

Spiral.

%
Structure of phloem: @

Pitted. Q @
Reticulate. % <
Phloem consists of sieve tube elements and compa%ls&@%

Sieve cells:

- Cylindrical cell. @

= Cellulose cell wall.

et
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Ut )

Perforated end plates
Lack nucleus sap vacuyole

Companion cells:

Compi 9
wpanion cells have typical plant cell structure

Function of phloem:

Transpor of sucrose,

Neither glucose nor starch

Transport of amino acids

These substances are transported dissolved in water

structure of phloem related to its function:

.

;.affi;o!‘nzclour.. 50 no obstruction to the flow of substance
. r(] ) - h . > .
ated end plates allow substance to be transported through the phloem

Cross walls prevent them from being collapsed
Being living they provide energy needed for transport of materials

Phloem

Xylem-

Fhleesm

_ GCambium

Aylorm

Xylem and Phloem

Diffe
Xylem

1. Xylem is present on the inner side.

2. Xylem has lignin walls.
3. Funclion of xylem is lo trant
mineral salls.

4. Xylem does not need energy 1o transport.

5. Xylem does nol have cytoplasm.

6. Xylem walls are thick.

7. Xylem has wider diameler

Justify why insects feed on Phloem:

ain nutrients like

Because phloem conl
rto the ¢

Phloem is on outer side 50 neare
Bhlrer hee thin walls 50 il is easier

rences between xylem and phloem:

sport waler Function of phloem [
acids.
B

qucrose needet
suter boundarpy /-

lo p(:n(:lml(:

Phloem

Phloem is present on the outor sido,

Phloem doesn’t have lignin walls, %)
(K.
5 10 transporl e;uur@m[nrul i

i/

Phloem needs energy 10 trangport,
o/ g J ‘

Phloem has cyloplasm.”
“h A
phloem walls are thirf.
A L ‘-" / ) J! 'y
Phloem has a narmrow diametor,
L
PN
y //, ( N
J"b‘y,j/h(j insects,

thelr proboscls into the phloem.
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50 Transport in Flowering Plants
Unit-6

Describe an experiment to investigate that water/minerals are transported
through the xylem: _ X
Take a cut shoot of a plant. Place the cut end of the shoot in @ beak}er htalugl\!;d":::: Sn(cji)é?-a&\eg:ld? this
apparatus undisturbed in light for few hours. Cut thin sections of the shoot. Inary
microscope. The xylem is darkly or densely stained than the other parts.

te that sucrose and amino acids,

Describe an experiment to investiga
ported through phloem:

products of photosynthesis are trans

—  Spray an insecticide on the aphids sitting on plant shoots.

- It paralysis the aphids.
—  Cut their heads leaving their proboscii in the shoots.

—  Collect the fluid which oozes out of shoots the proboscil . .

—  Test the fluid for Starch, proteins, fats, reducing and non reducing sugars.

—  Cut thin sections of shoots and observe them under light microscopes.

Observation _
Ends of most of the proboscis are found in phloem.

Conclusion
The insects were feeding on the phloe
Ends of some proboscis were not foun

paralysed.

6.1 WATER AND ION UPTAKE:

reducing sugars and amino acids.

m sap which contains
sects were trying to access the phloem when

d in phloem as the in

Entry of water/minerals into the roots:

The roots have tiny; numerous hairs like structure called root hairs. These increase the surface area for

uptake of mineral ions and water.
How structure is related to its function:

—  Elongated, narrow cells which increases surface area for absorption.
_  Cytoplasm where metabolic processes produce energy needed for active transport.
—  Partially permeable membrane helps to maintain diffusion gradient and ensures water uptake.

Cell wall prevents deformation or bursting of cells due to the hydrostatic pressure. o%

Function: Q
Root hair cells are embedded in the soil are surrounded by soil particles. The s %@t %e soil
plls i

particles contain minerals dissolved in water. If the water potential outside { @ er, then
water enters into them through osmosis. However the minerals are taken up byactive t@pon and the

energy nfee(?ed is provided by respiration of glucose. The uptake of minetals lowéh@adown the water
potential inside the cells, so water enters into them down the water potenfiahgr di@t rough osmosis.

- Root pressure. @ 0.
- Transportation pull.

~ Capillarity. @% BN
A aY

Upward transport of water (Dissolve Minerals)

Three forces involved.

Root pressure:

As the water enters into the cells of the root, it i @
: , It increaSg/jts turgor pressu i
pressure of all root cells is called root pressure. e e Collectively the furger
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ramngunt 0 1 bowaning Flants

tht b

Ixamplon:
Guttationts 2 Teanspitation and Transtocation

[ho lons of waler from the no
force ol |mll callod tran ';:' ::”, part of the plimt s callod tronapleation This lons of watar producos i
' ¢}
(ranapitation straam . Neg nl» ation pull. - which draws water upward as a continuous column callad
. L L]
‘ aune ol the cohasive forcos thero is no break in e tavelling of wialor

cribe an expe
Des xperiment to investigate that water s transported up
through a plant by transpiration pull:

[ake two plants From o .

ey \!vnlm A .,,.h.,,,':,'(,“, mave the loave and from other remove the roots, Attach a capillary tubo A
atant, Aftor ,,"“ Vi . nocapillary tube. Thon put both apparatusons in light Koop othor conditions

consti y Jhours check the lovel of winler In apillary tube

Transplration:

| osn of water from aetial parts through stomati

Rate of transpiration:

volume of water lost/time taken,

Rt

OIR
Rate = volume of water taken up/time takan,
Potometer:

A long narrow graduatod capillary tubo widor ot one and and narrowor ot the other ond,

Use:
Cut o shoot of o plant undor waler,

With i sharp knifo,

In a slanting position,
It fs then fixed In o rabber bung on the cut and which ks than fixed into the wider end of the tubo Inn

frough of waler,

Romove the wider and out of the walor and make air ight by using wix,
[his apparatus is sot on s stand an shown bolow,

fap the narrow end with the indox fingor to produce an al bubble,

This apparatus s sot in condition to investigato the olfect ol name factors on the rate of transpiration, It
can b measured by recording the time takon for 106m distance travollod by the air bubble, Ropoeat the
axpetiment 1o lako an avorago and apply the formuli, (7

oo = M2.di N 05 oD

V!

Why the plant shoot is cut under water, with a sharp knife dls_ngohnlly

To pravent alr locking.
[0 Incroaso surlaco aron, ) j

For nccurato cutting or will damago the colls,
Why the apparatus should be air tight:

I thoro will e no ale tight e the wator will move back from llldl‘ll:llln'v,,/
D N
jate the oﬂm:t.‘of humidity on
(4 &)
Pv) .

Describe an exporimont to investig

5 A
Wnea cul ond of erch shool in-ien
[hen put one in high'1

rantso 1o humidity.,

nsrng cylinder contalning

transpiration:
wimnldity aren and tho

Take two plant shools of samoe plant, |

wilor, Pour somie amount of oll on 1o proven ovaporation.
Other In low one, One plant coverod wilh polythone which will ing
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) 52 Transport in Flowering Plants
Unit-6

Keep all other conditions constant e.g. CO; etc. After 2 to 3 hours check the water level in both
measuring cylinder. Repeat the experiment and take an average.

Factors affecting the rate of Transpiration:

1- Humidity:

More is humidity surrounding a leaf less steeper would be the diffusion gradient, so less water diffuseg
out of the leaves through stomata.

2- Wind:

At lower wind velocity the rate of transpiration increases with the increase of wind velocity. The blowing
wind carries away the moisture (humidity) from the surrounding of a |eaf. making .dllffusmn gradient
steeper which leads to more water loss through diffusion. At stronger wund_velocmes the water g
evaporated from guard cells. They become flaccid and close the stomata which reduces the rate of
Transpiration.

4- Light and Temperature:

More light more stomata open. More water loss. At very high light intensity maximum stomata open so
the rate of loss of water becomes maximum.

5- S.A:

More surface area more stomata higher the rate of Transpiration.
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Unit-7 53 Trarsport o Humans

UNIT7
Syllabus 2016 — 18

7.1 Blood circulatory system

Blood vessels
Comparison between blood vessels

Major Blood Vessels

Supply of nutrients and oxygen to the
heart muscles

Working of heart

Blood cells

Functions of blood

Blood cells

Blood Clotting
Exchange of materials at capillaries /

Tissue fluid formation

Transport in
Humans

O Level
Biology

Zafar Sulehri
Cell: 0321-8800091
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Trarsport in Ty —

oh —~—
- (’.'Cm."_:f_ﬁEf\,: of 5.‘-:3.,3(‘-_,15%.

~ Two systems.

- L)w;“\( 'C {\”ﬁ em

r closed circulatory system.
_  Blood croulatory system or CloSed CUIaOTy

7.4 BLOOD CIRCULATORY SYSTEM:

Consists of;

- Blood vessels,

- Heart
- Blood.

Blood vessels:

Tubular structures that extends through out the body.

Three main types:

Anenes

e |

Comparison between blood vessels:

1- Diameter
2- Wall thickness

3- Lumen

4- Elasticity
5- Valves

6- Direction of
blood flow

7- Composition

8- Pressure

Artery
Narrower
Thick

Narrow

Elastic
Absent
Away from
heart
More O,
Less CO,
Except P.A

Higher

Vein
Wider
Thin

Wide

Inelastic
Present

Towards heart

Less O,
More CO,
Except P.V

Lower

- .
Capillaries

Capillary

M.icroscor)ic ‘ y O\\

Single cell thick

RBC,s can pass

in single row \x .\_\
No elastic fi -
Absent bb\\

From.an anery \\ .
end\\ovﬁw end \\ '

More (0 IC\wari&.
arkt artery end’

) &N
. K“Graduall? decrease
\/ \ fron@n artery to vein
@ |

)
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Major Blood Vessels:

Armran v upw

| ower bray (- =

_—

o wessu creg i \
Ubo‘{:é‘{:::fg:g: ;’r:ﬁ It?w faplilanes because plasma comes out from the capillaries from the pores out
from the capil S © POres present in it. Which lowers the volume which leads o decrease in

pressure.

Heart:
A muscular pumping organ located in the chest cavity slightly on its left flanked by the lungs on both

SICES.

Structure:

It is conical sh;ped organ »_wm the pointed apex towards the diaphragm. It is associated with the blood
vessels. Heart is enclosed in a tough fibrous membrane called pericardium. It prevents heart from over

distension and damage due to friction.

ohary arery
’

33 s

" puler
NG A sorta U

\ ‘ /

4;*‘—' Aona

/

nght atrium

{0 o " j
DETIOr . ¢r————— Puimonary \ ALYy e
ey A — ~ N X \, L P o 7,
VENS _1 \ X anery 3 L —— =M gtoum
A~ : oft gurict \ ® =
cava . > ‘ —— Left aunce pumansry 1
/ ? ¥ave
T bcuspd vave

N — tight auricle
< X Right auricle e
wahve . )
/A Coronary BOMUC valve
A ‘)\ i A vessels
1 /
| \ {
N ™ i venzricis

‘ |
Inferior vena |
Cava !

Surface View of Human Heart Vertical Section of Human Heart
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Supply of nutrients and oxygen {
Coronary Artery:

- " PR . e hoart '—.‘l_"i"%:f"s
Supply nutrients and oxygen to the heanl muUsC

Internal structure of the heart:

-~ A 1 o
Heart consists of mbe

=
]
-
Lu

(/‘

Valves:

- Cuspid valve.
- Semilunar valves

Cardiac muscles:

o the heart muscles:

Make the walls of the heart respire only aerobically. So they don't tire throughout life.

Double circulation:

As the blood enter or leaves the heart twice so the circulatory system is called double circulatory System

Working of heart:

Ventricular systole

1- Ventricular muscles Contract
2- Vol of ventricles Decrease
3- Pressure Increase

4- Valves semilunar
and cuspid
5- Direction of bleod

flow aorta/RVto P.A
6- Pressure in aorta 120 mm Hg
120‘3
© 100+
£
£
(<] 60
3 40
(O]
a 20
O-
Blood:

A liquid connective tissue found circulating in the blood vessé

- Plasma.
- Blood cells.

Semilunar valves open
and cuspid closed
L.V ventricle to

/\y@ ;

Ventricular diastole
Relax
Increase

Decrease

Semilunar closed
and cuspid open

Atria to ventricle

80 mm Hg

r\ .
=~ Aortic pressure

_Atnal pressure

Ventricular pressure

(‘1 coggis of two parts:
Q
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Tranaport in Humans

Unit-/

Functions of blood

Transport:

—  Oxygen.
Nutrients.
Wastes — CO2, Urea, Ammonia ions.

Hormones.
Heat distribution.

Defense:
Blood clotting = Prevents entry of pathogens.

- Phagocytes engulf antigen (Pathogen).
— Lymphocytes release antibodies to fight against pathogens,

Components of plasma:

Water — 95%.
Dissolved substances.

_  Salts.
Nutrients = Glucose, Amino acids.

Hormones.
Fibrinogen.
Suspended substances.

Albumin protein.

Blood cells:
Function-How structure is related

Type Structure uc
function

1RBC'’s Transport oxygen

Red blood cell

Front and side
cut in half

view of a red blood cell

Flat
Biconcave
Lack nucleus
Haemoglobin

2WBC's phagocytes

Irregular shape
Constantly changing shape
Lobed nucleus

L;
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Release antibodies

apa— \ & J . Play role in blood clotting

Cell fragments

Sample zone

A B. ) ‘ C.’
T ' I

| .
Q | i
o | |
2 l |
T |
o .
=  Density
=  gradient
Q
O i

B \\\\ \\.- Y
<
Blood Clotting: Q%(

Platelets: /\7& @x\
Exposed / Damage. \ 4 @
O

Thrombokinase (Converts).

! <7 o
Thrombin Prothrombine (Inactive enzyme) j§7 i Q)}
(Soluble) - (1;}1) '
Fibrinogen Thrombin Fibrin (Fibers) ( I~
o ¢

. \( )
Fibrin: Q\\Y (’X\m
Importance of blood clotting: @ A
- Prevents loss of fluids. /v 0 l/

- Prevents entry of pathogen into the body.

s~ |
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Filtration

59

No net movement

Transport in Humans

Exchange of materials at capillaries / Tissue fluid formation

Reabsarption

L;‘-w it

rterial end
nel filtration pressure Q-
=+10mmHg

s TTREREEE S

Mid capillary
net filtration pressure
=0mm Hg

Venous end
net filtration pressure

Fluid exits capillary since
capillary hydrostatic pressure
(35 mm Hg) is greater than
blood colloidal osmotic
pressure (25 mm Hg)

No net movement of fluid
since capillary hydrostatic
pressure (25 mm Hg) = blood
colloidal esmotic pressure
(25 mm Hg)

Fluid re-enters capillary
since capillary hydrostatic
pressure (18 mm Hg) is less
than blood colloidal osmatic
pressure (25 mm Hg)

Some fluid will go back in lymph vessels and go back to lymphatic system.
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UNIT 8

Syllabus 2016 - 18

8.1 Aerobic Respiration

) ) 8.2 Anaerobic Respiration
* Alcoholic fe nentati
Res p l ra t ' 0 n » f\cidicofecrn:);:m:c‘n -

* Differences between aerobic and an
aerebic respiration
8.3 Human gas exchange
Air Passage
Ciliated epithelium
Breathing
Gas Exchange

Effect of exercise on the breathing

Zafar Sulehri
Cell: 0321-8800091
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Unt-&

UNIT 8 RESPIRATION :

Definition:

Oxidation of carbohydrates to release energy.

What is energy:

f l-\u
Its l ms use energy in the form of ATP (Adenosine Triphosph: “Ee) vhich is obtaineq
s Ving organts . y
fl'c": fasr“ *‘f‘—” tes, fats or proteins obtained by animals where as p lants absorbs light energy which s
o0 alcs,
converted into ATP during photosynthesis

Uses:

* Maintenance of body temperature (Not in cold blooded)

e Muscle contraction

« Protein synthesis

e Cell dwision

« Conduction of nerve impulses. _

e Other uses include energy needed for glowing in fire flies and electric shock produced by electric
cell.

Types of Respiration:

8.1 AEROBIC RESPIRATION:

Break down of glucose to CO; and H,0 to release more energy in the presence of oxygen.
Aerobic Respiration

CeéH20s + 60: — energy + 6CO: + 6H.0

Sugar Oxygen Carbon Water
dioxide

8.2 ANAEROBIC RESPIRATION:

Break down of glucose to pyruvate and then to alcohol or lactic acid to rel

ease energy is called
anaerobic respiration. It is also known as fermentation.

Alcoholic fermentation: /<\“
Glucose Yeast Alcohol + CO; + Energy 7%\/& %
Acidic fermentation: //)% | @\
Glucose Lactic acid N (®

N A

Differences between aerobic and an aerobic res@ré\t On: \Q'
l\'\

s

Aerobic Respiration Anaerobic Respirati O“U N

In cyto;t @% ‘
Less %;?g rele:{sed

3- Water and carbon dioxide produced A

1- in mitochondrion

2- More energy produced
U
i acugnor L]fcohol and CO; produced.

4- In presence of oxygen =
p Y9 In lhggijSEnce of oxygen.
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ik erime - .
Descr.,be b e bildeniinn o .ShC\' CO;is released dyrin irati
pescribe an experiment to investigate that O, is used 1?; rgaﬁ_tmnon:
¢ USeg up during respiration:

soaked int
<~ 10% KOH

A

y
4 sohiiting C
//, solution to
/ absorb the
f,,’( CO:
py
3
\ r h
a4
! e amd
- o | »
# . |

escribe an experiment to show CO, is . o
?ake respiring arganisms in a test tube? released during respiration:
Attach a bent tube into a rubber bung and fix into the mouth of the test tub
Take some volume of lime water in another test tube. e.
Place the free end of the bent tube into the lime water in other test tube
Waitfor hialf an houfr and record the change in colour of the lime water.
Take same mass of respiring Organism of the sa . o1
Place these dead Organisms in another test tUber‘n(-:- kind and kill it by boiling in water.
Fix a bent tube into it as done with the other test tube.
Flace the free end of the bent tube into the lime water.

Record the colour change

Observations:
Lime water turns milky for live organisms. ‘ \
Lime water remains clear for dead organisms. N D
N AN
OO

Conclusion: »
Carbon dioxide released by respiring organisms turns lime water cloudy. P\
/</\‘ :‘\\. o’ : NG
Describe an experiment to investigate that heat is released during rg/s‘,_\p'iratiﬁhi
NCZE T

Take to vacuum flasks. SR&7 ¢
NN

Place same mass of organisms of same species in each. R
In one organisms are killed by boiling before placing them in vaggl{iﬁ\fﬂag&k‘f
Place a thermometer in each flask. s P (&
Record the initial temperature. /i \’ ey

S 4

After half an hour record the temperalure change in each. 7"
Repeat the experiment. $7 ]

Observations:
More rise in temperature of vacuum flasks which contains live organisms

[
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gt By

s anserohically

Describe an experiment 1o investigats that yeas! respirs

! 44 X &f fue

Yaka sorma geant fru) st s facws B toad )

Place i liyer of ol on s sulsos

Aty o berd 1t et thes Lead fube o

Macs M ofher end of the bont tubg il 5 yos
) . £ ofridy {'M

Retrmd the codine ¢ PGS OF Reis W Aacirwy Fynled) /l‘-“.t".' SIS ENGY

Hepaat the arponmert afler row sfler placing bes

wil
¥ . 7y gy et
1 Tt (LA aY ?.J, ey &

. e tesl tube attach with the tesd Wwbe cotansg g YL By UsSCare e o
The lieme waler tirne millky ) 8 test fube attac
AT remming clenr

8.3 HUMAN GAS EXCHANGE

’ TRe6T
Erchangs of gases between he lungs and the stmosphiers Ywo (o0
tesbustatiom
£ rhstation

Air passage:

Nasal canal;

I8 the antenor most pan wiuch opens through eriemal nosirls 1o the outside

It has:
Turtaten piithiwisy
Hairs lining the nassl canal filter the sir and triap larger particles
Mowture (keogs the hairs meist J

Pharynx:

1% & s cta charmber the nassl cansl pens o A theaugh internas) nosteils 1t the floor of the Pharyny q
hasg

Opestuniy of o (I
Opetuneg of wineg (e

Wind pipe (Trachea):

115 i bong b tar ore

Jan e eaends deyn thrense
The opsning on the

i the neck on yertral side of the

‘ Oesophagus
frachiens ig atled glottis and js Guarded 1y ephigiottis, On its rner end traches
branches inteo 1y, broneh “
A

Cross section of trachea: Y 7

s
I i L R R p——— Pins | /// - =

e e thdbtmitid PGS I | / /,

“'{?‘fﬂ%ﬁlﬂl‘i%’ SRS)
_—— —— et e / o

I

{ 1uncren krnan |

N

{ Hscrie sl lm}

o

v (7
. s . ‘ \ ’
Traches comaine C-Chapesd Canilage Fings ae oy e m‘(m length,
o They keep it oper u) the firne, \7) '
s Prevent it e Kinking,

-

J
|
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contains two types of cells.
cells:
g cilia in them that sweep the mucys up the trachea.

jucus producing cells:

akes a trail on the inner linning of the trachea and traps dust and pathog
ens

p— 1

opens into a lung.

ed in pleural membrane. They are located :
e for gas exchange called alveoli. n the chest cavity. They contain numerous

Right Lung

alveoli

upper lobe
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'nhn.a'ion: l\)t‘(-\” we ”]h.‘]l(’ ”]ﬂ (1!.)]‘“!’«1(1”1 (,!)I]H,n'fr‘ ‘“ ¢

rd and outward. V . L S
vard and expand which decreases the pressyre i,

hs move upv | P
slume of the chest cavity. The lungs

-h increase the Wi

During inhalation

whi
<o air rushes mto lunas.

Exhalation: |
~ \ i . - A DU

] scles relaxe, the volume of chest cavity decrease and the pressure ine

al mus e - 3 J S

of the lungs. The diaphragm relaxes.

] Inhalation |

1T
e
I

External inter cost

increases which expels air out Exhalation

j‘i- External inter costal Muscles | " I
2-Ribs. —
-bil’;phmgm ) )
- \’c[ume of chest ca\iul_y.

)

T

[#]

- Lungs. -
i6- Pressure inside the lungs.

<7371

i7- Air moves.

Alveolus:

Tiny microscopic membrane bound SAC for gas exchange between the lungs and the blood.
describe how its structure is adapted to its function.

Wicag Tlov

AlvaCl3r Epitheliumr

— Alvzclys

N
Cap llary @ '{\

COs On N @
Gas Exchange @@ @

Between the alveolar space and the blood. O

O)

The oxygen from the alveolar SAC diffuses | ; ~

i s into the moist | ; Q@ _

On this side of the alveolar epithelium. It diffuses fhr(?ger' k@'easé dhe concentration of oxygen.

illari : : he” al ithelium i
gap!::ar!es. Blood conltnuoug circulation maintaining the™ r ‘fﬁ\r:izls{ra?ignhe“fum |n.to el
apillaries, So oxygen continues to diffuses int ' oodfﬁapiﬁaries Onxy(;enozcom bt.he blo.‘:ﬁ
- . mbines wi

S thél
haemoglobin in the RBC's to make ox i
. yhemoglobin! \This o i
lungs through P.V. It carries blood to the left side of hmar} h/g n;ui(\jpts)l?totccj) ;rsme‘rggjsolne& mlj)t (?f :::
. In the body

b illari T
lood capillaries pass closer to the respiring tissues. Th piring cells use O, and maintain the lower
2 aintain the lo

concentrati ' i ) 16
ton of O, in the tissues. The oxygen dlsassocnaté‘s from oxyhemoglobin and diffuses out to the
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Respiration

Unit-8 67
iring tissue. During this pr .
rrj?f?Ssesgout and dissol\?es in p?azt;fszriﬂﬁ 'S evolved. When its concentration increases in cells it will
en transported to alveolar SAC from where it is expelled out.

Lung capacity:
The total volume of air that can be helq by both the lungs

Effect of exercise on the breathing:

The breathing will become rapid.

_  Breathing depth will increase.
It increases absorption of oxygen and removal of Carbondioxide and heat from the body
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UNIT-9 EXCRETION

Metabolic wastes:
Waste substances produced during biochemical reactions in the cells.
Wasle Process Part Excretory 0rQane
1. 002 Respiration All cells Lungs
2- Urea Deammnation Liver Kidnoys, Skin
3- Amonea Deamination Liver

Kidneys, Skin

4- Excess (salts) water  Food/Drinks Rspiration Kidneys, Skin |
o » Lungs
S- Unc aod Breakdown of DNA Liver

Kidneys

Excretion through Urinary system:

]

ollowing parts.

.....

—f Left
— Kidney

W o

/\
STRUCTURE AND FUNCTION o léi}u Y

=0 organs enclosed in peritoneu 'LEI ﬁ

e i
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Excretion

-

Unit-8
fFunctions of kidneys:
Excreton.

Qsmoregulation
maintenance of PH of Blood

working of the urinary system or urine formati
> ation:

giood enters into kidneys through ren
Jitra filtration of biood. The ijasn1a ‘1’ artery. A network of microscopic tubules cal
cubstances are reabsorbed and the ;o;?qqesLeS out from the blood into thc’k‘; mlk,d o ere meal
< _ ' > remainder is passed ephrons where needed
ureters. Urinary bladder stores it for s assed out of them as urin e kidneys :
sometime as it is filed o e mlaxjﬁsﬂou; 3f the T!d”t})‘b through
> relax: of the sphincter muscles

opens the urethra to remove urine out of the body

composition of
Blood.
Plasma.
urne.

Secretion:
Relese of useful substances into the body.

Egestion:
Removal of solid wastes of the alimentary canal.

9.2 Kidney dialysis:

removal of selective substances by using partially permeable membrane through diffusion

Haemodialysis:
Removal of urea from the blood by suing dialyzing membrane.

When:
« Kidney failure.

Kidney infections.
Kidney transplant.

Types:
« Kidney machine / Dialysis machine.
Peritoneal dialysis.

p
oS
N
NV
&
AV}
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Kidney machine:
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Working:

A dialysis tube (Partially permeable membrane)
vein 1s embedded to dialysis fluid.

Dialysis fluid:

- *>—

-

Bilood back 10 arm
{venous s:0e)

Bubble trap

attached with one end to an artery and the other tg 3

Contains the substances in the same ratio as they are in plasma except urea.

Significance of lacking urea in dialysis fluid:
When there will be no urea in dialysis fluid, the diffusion gradient between blood and dialysis fluid will

become steeper.

Problem with the design:

How to maintain?
Temperature.

- Blood pressure.
Continuous flow of blood .
Steeper concentration gradient.
Prevent blood From clotting.

-~ Contamination.

Peritoneal dialysis:

Peritoneum:

H . @ N )
A partially permeable membrane that surrounds Kidney / Gut and mner@ h
CRC> C\\/

Advantages / Disadvantages of each:

Disadvantages of Kidney machine:

= Kidney machine restricts the mobility of an individu
- Itis very expensive.
Risk of infections diseases.

= Altrained person is needed.

©@

?

%

dy cavity.

€S

|
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Advantages of Peritoneum dial

Disadvantages:

pathogen can conveniently enter
prove fatal.

Vsis:

Excretion
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10.1  structure and function of the Skin
*  Structure
Homeostasis
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Unit-10
UNIT-10 HOMEOSTASIS :

Maintenance of the internal environment fairly stable.

Extracellular

N
T
\

r\_/

External environment is constantly changing, Does it effect internal environment.

Importance of homeostasis:

More survival chances of organisms as it.
e« Enable organisms to occupy diverse places.

« Stay active in all seasons.

e Continue metabolism at an optimum level.

Process:
Negative feedback is a main process involved in homeostasis.

Negative feed back:
A series of events in response to a deviation from a normal condition to bring the change back to the

normal.

Examples: %
« Thermoregulation. @
« Blood glucose regulation. @ é\

¢ Osmoregulation.

10.1 STRUCTURE AND FUNCTION OF THE SKIN: Q>\ (:\\\-)
)

The largest organ that covers the entire body. It performs many functions@ )
« Prevents entry of pathogen into the body. oN

e Loss of body fluids. f\<€ ('LH
e Maintains body temperalure. @ d\"i/
« Excretion of excess water, salts, urea. QO
©

I

Scanned by CamScanner



b NS

keratinize cells:
aclts as a barrier against the pathogens and the living tissue.

5 N from the lower side and replaces the worm off cells at the top.

e and new cells are formed:

&
@F
@@@@
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1"

11.2

"3

. s s

1.4

Nervous system
Working of nervous system

Stimulus

Reflex action
There are two types

Harmonal Co-ordination

Harmone

Target site ‘ * =y
* _ 1
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UNIT-11 COORDINATION AND RESPONSE

Coordination:

’ YOIV Y ’ hpr
Precnsely ordered working of various systems of the body toget
Lack of coordination:
Chaos in body function which reduces survival chances.

Co-ordination systems:

Two co-ordination systems.
- Nenvous system.
- Harmonal system.

11.1 NERVOUS SYSTEM:

Consists of :
— CNS (Central nervous system).
= PNS (Peripheral nervous system).

Working of nervous system:

Stimulus:

Change in the environment which could bring a change in the body.
Receptor:

A tissue / organ which can detect a stimulus.

Sensory nerves:

Nerve cells which carry message from receptor to CNS.

Motor nerves:

Carry message from CNS to effectors.

Effector: O%
Is an organ which responds to a stimulus. Eg, Q %
-~ Muscles.

- Glands. \ @@
Response: @

A change in the body in accordance to a stimulus. C ’

11.2 DIFFERENT STIMULI AND RECEPTORS <g (5

- Light — Retina,

— Pressure — Skin.

— Chemicals — Tongue / Nostrils. <>

- Pain — Skin, /\7

- Sound — Ears, Uﬂ
OM

/
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praim
w35t intncate complex ¢

u can be divided into :
=

Fore prain: )
,_p,r,._trurﬁ(TCp of the skull) controi-
cere

speech:
. .

l‘-‘\'/.'-v'f:'C'-'}US ainuce
3 e T o el
elligence, Decision making

jrilewiy
Hypctha!amus.
L ~mestasis, Hunger,

Hind brain:
~p-ordinates the muscles and balance

MgdU”B:
¢ .
Controls Vital function berating h
Y- N€art beat gng penstalsis

spinal cord:
Enclosed and protected in the back bone. 7
L TN T 4

st

Grey matter
White matter

Central canal

Cross Section of Spinal Cord:
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Functions:
Control the reflexes of the lower part of body below neck.
Carmes impuises to the brain from the body.

Cames impulses 10 the body from the brain.

11.3 REFLEX ACTION:

A spontaneous. sudden change in the body in response to a stimulus. It does not involve cops,
< - SCIOY e

\‘\‘i\'\Y\\! ]

There are two types:

Conditional reflexes

Simple reflexes

Simple reflexes may be.

Cranial reflexes — Controlled by brain.
Spinal reflexes are controlled by Spinal cord.

Withdrawal of hand:

Touch a hot object.

Receptors in the skin fire off impulses which are carried to the spinal cord.
- Relay neurons in the spinal cord pass information to motor neurones.

Motor neurcnes carry motor impulses to an effector / Biceps.

~  Biceps contracts and the hand is pulled back.

Reflex arc:
A route followed by a nerve impulse during a reflex action is called reflex arc. A simple reflex is 3
spontaneous reaction.

Sneezing:

inner lining of nose is receptor and inter costal muscles are effecter.

Importance:

Expels out any thing present.

Blinking: o
Retin (Receptor), Muscles in eyelids (Effectors). Q%
Importance: @ @%
Prevents anything entering in eyes and prevent eyes from drying. \@ @

Nerve cells /| Nevrone:

- Sensory neurone / Receptor neurone.
- Relay / Intermediate.otor / Effector neurone.

Structure:

A neurone consists of two parts.

- Acell body — Provides energy.

- Along fiber.

- Axon — Carry impulses away from cell body.
- Dendron - Carry impulses towards cell body.
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Nerve® impulse:
. ,-ﬂf(’.l"' “""‘"L Hong the
. |}‘ LR ’
wNe! ) "H‘»l” e pot ™ i
o fHEN AR 4 ancdi s . )
N ront Telia ol ena in on Ty - .
s NPV : d
{I“l .h:i:.xw“’-""":h‘”'" D pre
| ! 1 % . vt - .
HYHY en - | avnar
HowW structure of a nevrone is adapted to it
oV~ ' Lo 1ts functi
-tion:
. ooty froxem e rard
P ong ”!.'f.“‘t"“l""" ne part lo of f
: THD J P T ( v (Re
.\QL,’,w;t',hc‘.lHJ » 1 provides insulation and spende : r
vty Y (\41—(‘ N ’ U ,'\ :,!;.,] yrseft ‘
!il,i”i h‘”fz + (8N MmMank connections to vari i P I
‘\w ) A - “.‘——.'
cell !,“c“ , Provides enerqy for active transport sunti
ey JARAL ]
o ' nery } r t

ames [of melabolic processe:

s

Eye’

A pait
nose

. -ated on the ventral side
5 eyes locatec al side of the skull Ea s -
9 . c Ch prea ,”I J[ thf‘ h.).xf. on (‘.'J”'l?“'r f“\i(.f-‘" ‘s[ ‘f”.""

{
o nt on ”N‘ antenor maost pqn of “
= § ne hOdB’ [hl))/ kee
! - - T D Uus aware ”,f ”,..‘ danaers com
- L it jangers coming

Being pres
“‘;” ad
gtructure:

Front view

Location of
tarsal F’Ihm Upper Iid margin

Lower lid margin

Longitudinal section:

Conjunctiva Sclera
\ Choroid
\ Lens
Iris \ -\\ - Retina .

\.
Vitreous Humour

\
Pupil e
(clear Jelly)

Aqueous Humour
(watery fluid)
Cornea
B Optic Nerve
(sends information
to the brain)

Ciliary Body
SIMRELRO (produces aqueous humour)

Ligaments
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structure of an eye!
i yve Bookel -
/ gl whiare eyt ball i hald

A Ll‘ln i e

Pﬁhhl 'lv.‘x o
Whin I i.~;'(f | v thes Q"J‘" Lt

t ye lide
(et the eyd faall

{ y# biatl

Consigl of thiee layes

Selara . e he e ball. In front of eve
- te of the eye ball. In front of eye |

Ar outer most fibrous, white layer which enclosed the contents of 1 y ni of eye

i is s parent and s called comen

Chorold

Chorold - Middle layer:
Heapvily gt pitedd provents
ad provides nutition

imternal reflection.
Spnoularie

Heting
ey most layer which is sensitive 10 light. It contains two types of cells.

)] Hods

Sansitive 1o dim hight

[tk and white image

tAat oneentrated 1owards the edges,

(it

Censitive 10 ’t”']'l' l)']’l‘

(i) Calour:
toat concentrated in the centre Fovea.
limulates the rods or cones from where the message is carried to the visual

[he wnage formed
There is a cavity in the centre of the eye ball. It is filled with a

centre of Lo through oplic nerve,

liquid tansparent subslance.

It is pantitioned imo two regions:
Jiteeoiss hutnor (From lens (o reting), <
feguoushurour (From cormea Lens). \\
he partition o streous and humerus cavity is made by an apparatus for acc éﬁ’ionf\ ich is
@)

vt on front side with ins %)
7/,
@
NS

Apparatus for Sclera
accommodation: )
m@
. R/
% L\
&/

Cillary
Process

4
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Una!'”
like cart wheel. The lens is
It aP sory ligaments which appear |ike SpORGSeig gy Ciliary Muscles which } Id
Cart wheg| 10ld the lens with the h
" S > help of

5U5pen

Lens?

arent structure made of strechj _

Is ransP i mage onto retina. The Woclzlfsrga'eﬂa" 1 can stretch and roca

called focusin .~ recoilso can b ’

g or accomm : ecome thick or thin
odation.

10 ijUs th
suspensory ligaments:
; tic fibers which help lens to st
. nelas retch ang make |
ess convex,

A
cilia

contract @
Experiment to investigate a blind spot:

ry Muscles:
nd relax to bring changes in the thickness of th |
e lens,

Close your left eye with the left hand.
i the cross ]
Focus right eye on » YOu will see both cross
Move your head‘ up and down slowly. Don't Sl you?nd dot.
At a point you will see the cross but not the dot. gaze wander,

Measure the distance from eye to the paper.
Vision = Ability to see

\

Monocular vision:
als like lizards both eyes see a different image.

In anim
ginocular vision: Sterioscopic vision:
goth of the eyes see the same image at different angle.

visual field:
An area in front of each eye where we can see an object.

plind zone:
An ared behind the eyes where an object placed cannot be seen.
Both eyes Se€ slight different aspect of an object the image from both of the eyes is super imposed to

provide stereoscopic vision.

Advantages of stereoscopic vision:
. . . //‘_‘
can judge image R,
" s AN
- Size of an object. é@ @%
- Distance. x\\g §;>2
NG,
7
) o
(‘2;@ “r <
AN N7
A
P . {))\\
l'_ N n /
'\/L> ,j%h
PN
A~ i /\2’;)‘
o N
N o
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fhet 1Y Mt
MmAan
Focusing table:
Dintant Near |
il |
Cilary Muscles I, " iy Musiclo |
* “I".t\[-ln \.\ (l onlio (l‘(” \
\ Sunpensoty "\ ANLPONROLY ‘
N liyamenta llqaments
\ {tout) _ (slack)
|
lens _
/ long
‘ thin) )
\ : (thick)
LN | \‘ 4

\'

] a disli Wject are ‘ .
e The light tays from v distant object ate 1 he light rays from @ nearer object are diverging

parallel to principal axis,
70% mdi ays s done

70% of bending of light rays | d Main bending is not dons by cornea.
by the comea.
« The ciliary muscles are relaxed. Clliary musclos contract,

e Suspensory ligaments are pulled tavt, Suspensary ligament slacken,

L enses become thick to bond the diverging rays

e Lensis made thin, the retina

Focusing:

Accommodatlon:

stance stimulates ciliary muscles to change the thickness of lens 1o focus on o a moving

Change in the di
objm:l; This is called accommodation. X
An insect sitting on your nose i flown away with your rght hand, Describe and U\N‘;\_h\\\hq changes
in hervous and muscular system in flying this insect away, (12 Marks) ‘ \\
A person is reading @ book in a room. Me looks at a bird flying away through lh\.\\\\'ﬁlow \l%mihp
&\

and explain the changes in eye. (12 Marks). /:)) B
Pupil reflex: \\ \\\\~
N 3
A change in the light intensity acts as a stimulug, The receptor cells in \\\;‘ t}\‘m.\ dch\\\‘.t his change and
fire off netve impulses. These impulses reach 1o the mid brain thioug llu\.‘vpli\\\ﬁ}' ves. The mid brain
sends molor impulses to the ins muscles to adjust the diametel of theypupil lu\\v\gul}\lv the light,
N

\\\ { N

\\\ AN o>
\ \\:&\\ \\‘ \
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|
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\ |

I Clicutar moscles U( )}) ‘

contract |
|

» Contract

i muscles :
CUIenlen mnng oy RITINE

|
I
[
[ . \‘u\'ll';'
|
|
|

! sclen  Relax .
Ao ml:;'l:l\“\\' S TR TR R T
.rlml' - ' |'l||l|| Wil

H.,rmonnl Co-ordination:
Admnnllnn:

sgency harmone '"'t’-’l::t"tl duting condition of foay, Nt 1y away 1010 ol by aveliisgind
nt atl "““""‘"' end “‘"‘" I Kidney The harmone (s volomnod i e Filoo ol feenapaattond fio
Where it shows its effocts The olfocts of harmonn aro norally Jeig Hvedd, bt 1y e

short lived,

An eme
gland prost

o targel site.
. ffects are

gome ¢
Effec
Vaso dilation in the muscles,
Vaso constriction,
Skin.
Almentary canal.
Glycogen —» Glucose,
Rreathing rate.
Heart beal,

Pupil dilation.
Harmone I8 broke down in liver and s releasod during urination. p
.. .’

ts of adrenaline:

11.4 HARMONE:

Achemical substance regulatory in function reloasod fron endoctne glands inlé thg blood alronm

[t 1l

Target site: ) }

Astewhere a harmone acts is called target sito, -
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12 SUPPORT, MOVEMENT AND LOCONOTION

Skeletal System:

It consi;ts of three main types of tissues:
Cartilage — Cusioning.

~ Bones.

- Muscles.

Skeletal system provides the following functions:
= Protection.

- Support.

= Muscle attachment.

- Movement.

= Storage of calcium.

— Blood cells formation.

Types:

There are two main types of skeleton.
— Exo skeleton — ininsects.
— Endo skeleton — in humans.

Skeleton of humans:
It is divided into three parts:

1- Axial skeleton:
—  Skull.

— Back bone.

— Ribs.

2- Appendicular skeleton:
— Limbs.

3- Girdles: o
—  Pelvic girdle (Hip girdle) Q%

—  Pectoral girdle (Shoulder girdle) %
Skull: @;\g @
d pts the main

The most anterior part of the body. It encloses and protects the brain. It also h d@

sense organ. @
Back bone: @ Q
o

Q
@ body. It is made of 33

It makes the central axis of the body. It keeps us upright and holds¢the weig

irregular bones stacked one above the other.

Ribs: %O

Encloses and protect the heart, lungs and major blo vs. ﬂﬁ‘}} also move to bring inhalation and
exhalation. @
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S':houlder bon
Clavicle
(Collarbone)
Scapula
(Shoulder Blade)
jar, flat bone with a shallow cavity on narrower end. It joints the arm to the axial skeleton.
ar,
Atnangu
the collar bone: _
vents the shoulder from bending inward.
Itpré
Arm:
. Upper arm.
_ Lower arm.
shoulder
upper arm
cubital fossa
forearm
palm of hand ‘: //«‘. "’
n
o '
(& (07
,:\( )/ @%
Uina and radius: P
4
Longer than ragiys. Q

icker than ragius, .
 Cavity where part of humorous fitted to make hinge joint.
"has an extended bone.
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Shallow cavity:
oulder boné with the ba

Lose attachment of the sh

42.2 JOINT:

e where two or more bones meet together.

Plac

Two types:

Ball.
Socket.

Location:

High joint / Shoulder joint.
Degree of movement:
Shoulder joint has wide degree of movement —

structure of ball and socket joint:

neck of famur

greater
trochanter

TR R TRV Y SV I

o LW"'"ot'sf)n

g central shaft called endophysis,

a lon

ck side of ribs. (Allow free movement of hands)

360° in all planes.

cartilage
@)
9
(O 4
\‘\‘0/
o
" head of \\:)

pubic ramus
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12.3 ANTAGONISTIC MUSCLES:
mMuscles contract and pull the bones. They can never push the bones back. When the mu;cirza um!ra(,E
they shorten in length. To move a bone at a joint muscles contract. Muscles are arranged in pairs called
Antagonistic pairs as one contracts the other relaxes.

Movement at an elbow joint.

Muscles present in upper arm towards the bending of the elbow are flexor. Flexor contract and bend the
arm at elbow joint. At the same time the muscles on other side of the upper arm relax. These are
extensor muscles. To straighten the arm extensors contract, they shorten in length and pull the arm

straight where as the flexor relax. Muscles are attached at their both ends to the bones.
At one end they are attached with movable bone and at the other end they are attached with immovable

bone. A muscle is attached to a bone with Tendons. Tendons being inelastic transmit the force of pull to
the bone upon contraction. Ligament are elastic tissue which join a bone to another bone. Being elastic

they hold the bones together preventing them from slipping.

Teeth:
Two sets of teeth in humans.
Milk teeth (Deciduous), First tooth come at the age of 7-9 months. First tooth fall at the age of 7-8

years. These teeth do not have roots and are replaced by permanent teeth.

- Permanent teeth:
First tooth replaces the milk tooth at the age of 7-8 years.

Four types of permanent teeth: O\
7
Incisors— 8 in No: f
The front four teeth on each jaw. |
I
Structure |
It is used for biting and cutting the food. |
Canines — 4 in No: J’ ‘
One sharp / pointed tooth on either side of both of the jaws next to the incisors. ‘
‘\_‘_\_f)

Meant for cracking nuts.

Premolars — 8 in No :
Two premolars next to incisors on either side of both the jaws. On the lower jaw they have two roots
4/hat come in

whereas on the upper jaw a single root. The crown has cusps which increase surfaces
."/%'/ .

)\\

contact for grinding.

Molars:
3 molars next to premolars on both sides of each jaw.
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Ultra structure:
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Causes of Dental decay

- Intake of sugary foods

- Oral unhygienic.

— Food bacteria and mucus deposited on teeth as plague.

— Bactena break down sugars to make acids.

— Acids decrease the pH of mouth.

— It corrodes the surface of teeth.

— The minerals deposit in the plague.

— Plague is hardened to tartar which is not removed by simple Brushing.
— Tartar roughens the surface of teeth.

- More food deposits. More break dow
- Itkeeps on eroding Lh‘: enamel.

- Enamel is a harder tissue. It takes longerto b

e eroded however once it is erod ddentifg s(‘e\wosed
which makes a tooth sensitive hot an cold.
Erosion of denting exposes pulp which makes the tooth painful. \@

Prevention of Dental diseases:

. - Brushing regularly. @@
. — Dental floss.

.~ - Visits to dentists.

. - Cutdown sugar intake.

O Co
— Uses of flucridated / alkaline tooth pastes. %

/n of food anaerobically lowering pH further. <

S

} - Scaling.
- — Use of flucridated water.

- Dental discloses. %
- Dietary fibers. QA &
)

o
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Unit-13

13 THE USE AND ABUSE (o]

Drugs:

bolism
An externally administered substance that alters the meta

Three types of drugs: Not in Musli .
. iri ot in Muslim societ
. g’ed}Cﬁ' :Séii)’l:tflzlrc;:ugs tobacco (Now becoming unacceptable), Alcohal { )
ocially

Socially unacceptable perion.

1- Stimulants: - -
Drugs which reduce the reaction time nicoline.
2- Depressants: .
Increase the reaction time.

3- Narcotics:
Additive drugs.

4- LSD:
Ecstasy drugs.
Addiction:

A state if the drug is not taken, the body shows physical dependence.

Physical dependence:

If the drug is not taken, the body shows some signs and symptoms like muscle pain, vomiting and

diarrhea etc. called withdrawal symptoms.

Drug tolerance:

A state of taking increased amount of drug every time to maintain the feelings of high. (Pleasure)

13.1 ANTIBIOTICS:

A substance extracted from micro-organisms to control bacterial infections.

Examples: O%
Q
SO

Penicillin: @ 2

It is extracted from a fungus called penicillium. It is a broad spectrum antib“ot{@ts gﬁét a wide
range of bacterial infections). Many bacterial have become resistant to @cﬂlln @SO the new
S .

derivatives of penicillin are being used against bacteria. ol

@

It is obtained from a bacterium called streptomycin. It is also a broa@ectrum 4nti biotic
14 \ N

(O
How do anti biotic work: (& O\‘-\O/'
~ They interfere the enzymes of bacteria involved in rote{'gx\sy\ és%?
— They interfere the cell division. %&/ %

%g\

Streptomycin:

- They_break down the bacterial cell walls. @
- Antibiotics do not work against viruses. G\
Y
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Flue is 2 viral infection:

Why the antibiotics are given to the people effected by flue

Abuses of antibiotics:

Overdose of antibiotic can have side effects

if antibiotics are taken less than the recommended dose. bacteria develop resistance against them
Advantage of antibiotics:
Used to control bacterial infections and they have reduced the risk of death due to bactenal infections

43.2 HEROIN:

strongly depressant drug.

Effects:

Medical:

it reduces hunger, so malnutrition occurs.
sharing needles can spread infections like aids, hepatitis. Ignores the hygiene.

Social:
Itis an expensive drug and user develops tolerance against it. The addict person ignores family and job,
<o may have limited sources of income, they can involve in stealing, theft and becomes violent and can

commit to murder.

Effects on nervous system:
Initially dulls the senses and produces feelings of well being. It increases the reaction time.

Withdrawl symptoms:
- Watery eyes.
- Stomach upset.
- Muscular pain.
- Vomiting diarrhea.
- Convulsions.
- Hallucination.
R

13.3 EFFECTS OF ALCOHOL.:

Alcohol:
CH;CH, OH, C; Hs OH
Reasons for starting alcohol:

- To show off.

- Influenced from advertises.

- Peer pressure.

- Easy availability.

-~ To overcome social inhibition.

Reason for continuing alcohol:

Itis addictive.
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Effects of alcohol:
11 art d .

— Itis depressant drug and influences almost every part of body
Effects on nervous system:

; S ' action time.
- Slows down the conduclion of nerve impulses so increases rmcbecome F—
- Iteffects cerebrum loss of control over speech, or a person may
- lteffects medulla, it may cause death.
Effects on digestive system:
= Increases acidity in the stomach.
- Canlead to stomach ulcers.
- Ifan alcoholic is smoker too, it increases chances of oral cancer, cancer of tongue.
Effects on Reproductive system:
It reduces sperm count, so leads to male sterility (Infertile)
Effect on skin:
It causes vasodilation in the skin, A person feels warmth and removes warm clothing. In the colg Weather
it can lead to the heat loss, called hypothermia.
Effects on urinary system:
It reduces water potential of blood, a person feels thirsty and drinks more water, it can causge edems
lower water potential can damage kidneys resulting in kidney failure.

Effects on liver:

It causes liver cirrhosis (Shrinkage of liver)
Alcchol Alcohol dehydrogenase CO, + H,0
Effects on fetus:

— Reduced weight loss.

- (FAS) Fetal alcohol syndrome (Slow development of brain)

Withdrawn Symptoms of alcohol:

-  Tremors o%
- High pulse rate Q
- Sweating @ %
- Visual hallucination @ @
— Restlessness @
After effects / withdrawn Symptoms can be treateg With sedative drug a@u tiv@ins.

13.4 EFFECTS OF TOBACCO SMOKE: ( @

Inhalation of tobacco smoke,

Q »
Active smoking: C\O
Inhaling tobacco smoke from the end of tobacco oth% ;u&%@ﬁd

Passive smoking: @

Inhaling the tobacco smoke from the same burning end.
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Sheer Heart Attack

BSIble effects of passive smoking on the

n Particles from

passive smoke
artive i the fung
nd cause
imflammation there

“gu B Hormones such

)t are released in
increased amounts
L6 causes platelets
<10 stick together
more easily in the

( blood.

e,

E3 1 an antery 1s already clogged, this can
lead to a blood clot forming -~ thereby
causing a heart attack

According 1o a study from Scotland,

the number of heart attacks has
dropped by 17 percent in the total
population and by 20 percent
among non-smokers

L as interleukin 6 (10 6)

Component

1-CO
Carbon mono oxide

2- Irritants

3 Tar

Effect on the body

Combines irreversibly with the hemoglobin to_make carboxy
hemoglobin. It reduces oxygen carrying capacity of blood

Tires easily, Breathlessness

Stimulate the release of excossive mocus It blocks the

bronchioles
bhronchitis

Deposits on nner linng ol ol

Surrounding  alveoli. The alveoli stretch

epithelium becon
the alveoli The state is called emphyserma

and produces a state ol difficult broathing called

veoll and breaks the elastin

and the alvoolar

o thin. Vigorous coughing can break down
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Nicotine:

stimulant.

Narrows blood vessels.
Makes blood cells sticky.
Increases heart beat rate.
Cardiovascular diseases.

Food:
Does not alter the metabolism.

Reaction time:

The time taken to response a stimulus.

Cardio vascular diseases:

Diseases of heart or of blood vessels.

Causes:

Fats — Deposition of fats — Atherosclerosis.
Obesity.

Ageing.

Smoking.

Lack of exercise.

Stress.

The Uﬁ
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o Microorganisms & Biolechnotoqy

UNIT-14 MICROORGANISMS AND BIOTECHNOLOGY

Micro biology:

Study of microorganisms.

14.1 MICROORGANISMS:

Tiny living things that can not be seen through the naked eyes.

— Viruses.

— Bacteria.

— Fungi (Not all).

— Protozoans (Plasmodin— Malaria).
- Algae (Not all).

Virus:
The word virus is derived from Greek that means poisons.

Characteristics of viruses:

— A cellular (Non-cellular).

-~ Strictly parasites.
On the border line of living and non-living things.

Why non-living:

They do not show any life activity outside the host cells.
They have crystalline shape outside the host cell.

Why living:

— They contain nucleic acid.
—  Multiply inside the host cell.

Structure of viruses:

— Viruses exist in various shapes.

— Rod shaped.

— Polyhedral.

— Spherical.
— Tad pole like.

- — Theyare 10 to 100 times smaller than bacteria.
— Viruses body consist of .
— An outer coat of proteins.

- — Aninner care of nucleic acid.

()

(e)

el
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Cephalosporin

Yb‘
\Popturie

Life cycle of virus:

A virus nears 3 host cell.

virus attaches itself with the host cell surface with the help of sticking protein

virus makes a hole through the wall of the host cell.

it injects its DNA/RNA into the host cytoplasm.

','hc( viral DNA can insert itself into the host DNA and multiplies with the multiplication of the host cell
it uses the machinery of the host cell in the cytoplasm and instructs the host cytoplasm to make new
viruses. The viruses mature inside the host and cause the host cell to burst.

Bacteria:

Unicellular.

cell wall made of murein.

Lack double membrane bound organelles.

A double standard circular DNA embedded in the cytoplasm. No nucleus.

May or may not have flagella. (Locomotary organs).

chromosome P
(nucleoid region) . -
N

pili

ribosomes \\

food granule \/
: N7 ‘f 7
prokaryotic
ﬂagellum\

N,
! I‘\ capsule or
slime layer

~
!

} g / plasmid (DNA)

cell wall

cytosol plasma membrane
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Shapes: i

= Sph
Phencal ~Coccus—Cocei (Streptococc

= Rod like — Bacillus . Bacill (Lacto Bacillus) — Yogurt making

- )
C )

= Comma — Vibrio —Vibrios (Vibrio cholera) — Cholera.

? COMMA

= Spiral —Spirillium—Spirilla ( (Spiro Cheete) —

SPIRAL
N
NS

<_'// Pl /
O
/@ N
Q\ \f )/') - \i\/‘
/'IT“\\—\\ \:\\\
AL A,
/ I//
\/ 7 A\ l/

Scanned by CamScanner



[ -, R vy

jg obtas ther Nuiron by Dol

o . !’S?’ f-r_f-“i',"f”'f‘ " % e Tvr_‘rf.; o ot

Hetrorophic ways (Don't make ther cwn (ood dapend upo

Symbionts — Rhwzotsom

Respiration:
W;goba‘)aﬂdmm#,
Reproduction:
.gwmsmmﬁsyr

Role of bacteria and fungi in decay:

; ] 4 1 1 ~efular
of fung release enzymes into ther surrounding these enzymes bring about exira ceflula

speshon The products of digestion are absorbed by thermr

May be umiceliular — Yeast

Multi celiutar — Breac moid

The muit celiuler forms consist
structures called hyphae The hyphae are nterwoven
together to make the vegetatve body of a fungus
called mycelum

Each hypha consist of a cell wall mace of chiin

One or more nudieus may be present

Ther mode of nutrition 1S heterotropiuc They do not
contan chiorophyf / chioroplas!

14.2 FOOD BIOTECHNOLOGY:

The mpiementation of DeologCal DroCesses for the benefit
of mankind

Fermentation:
is 2 begiogecal process which

of thread ke

7

is used for the formation of many f0cd products
Glucose — Alcohol + CO;
OR
Glucose — Lactic acd
These products of fermentation are used for.
- CO, for bread making |
- Noohdl lor beer makung ’ i
- Lactc aod for yogurt makong 4
%
™volves three steps:
- Kneads )
- Fermentation /
- Baking y
Kw

Pt water salt, sugar and yeast are mixed up logether thoroughly, it makes dough

B
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Fermentation: |
13 § 1eft at warm temperature for 2-3 hours.
- ~ o~ S 3ngQ 1€ cl vwail e .

~\_. jl e miars WOI0S af .U i mE \'P?:T prcduces (_JOP GHd a’COhOl,
Yuring this process anaerobic respiration of yeas

The dough is —— 1h it causes the dough i
Brings CO- to expand. As it escaped through dough it cz ahto rise ang become soft

2
- B )

e s
ture LT::C:: L.‘ 1S\ !_'dl‘l

ne the outer crust which maintains the shape of breaq_

High temperature harde

Beer making:

+
Roast the germinated SCPGS and grind them.
{

Add hot water into the ground grains. It makes "wort".
- Add yeast into it which converts sugar into alcohol.

sugar

fermentation —>» ethanol (alcohol)

yeast ¢ + Coz
cell energy (ATP)

- As the yeast respires it produces CO,, It escapes from the medium and produces foam at the top of
the “wort”. It creates anaerobic conditions.

Yogurt making:

- Pasteurization Pasteurize milk (Boil milk At 60°C — 30 min).
- Letit cool to room temperature.

- Add starter culture into it starter culture involve.

- Streplococcus.

<
- Lacto bacillus Inoculum. Q%

- Leave the milk to ferment overnight.

- Streptococcus is aerobic bacterium it absorbs oxygen from the milk an m naerobic
conditions.

= Lacto bacillus convert milk sugar into lactic acid. |
solidify. The curdled milk s called yogurt.

14.3 INDUSTRIAL BIOTECHNOLOGY: @@ %@)
Fermenter: @
Avalor container made Up of non-corrosive materig| u e(@i\;ge C&ifn
J l}
©

t drops PH of milk whichcaus s@k protein to
Q

2
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P o

pradidic

b woater ot

mvﬂ"”’l"l. -
recorder

coolmg 4/1\
water in e

AIR air
FILTER spply

Ccooling jacket:
entation heat is released which increases temperature of culture medium. The higher

puring ferm . .
ffect the enzyme action, Hence the growth of micro organisms. So the temperature of

,emperature can e
culture medium should be lowered down.

impellers:
Are connected o the motor / turbine which rotales them and mixes the contents of the fermenter

thoroughly.

Air sparger:
it allows air to be thoroughly passed through the contents mixing with them evenly.

N

Inlet:
Used for adding nutrient medium and starter culture. D

Outlet:
Harvest is collected through this opening.

Biosensors:
Used to monitor changes in PH, Temperature and pressure elc.

N

Types of fermentation process:

Batch process: %
Culture mediym (Nutrients) and starter culture are added once and after the product is made the process

s stopped and product removed.

\ b P
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Continuous process:
Nutrients are added continuously through the inlet and without stopping the process. Harvest IS callag
periodically at the other end.

Advantages of batch process:

- The fermenter can be used for many products.
—  If the contamination occurs, only the single batch is destroyed.
- Maintenance of condition is easier.

Disadvantages:

Fermenter needs to be washed and sterilized before every use:
- Iltwastes time.
— Expensive.

Formation of penicillin:

Phase 1:
Nutrient medium and starter culture are added into a fermenter. Favorable conditions of PH, temperatyre
are maintained. Oxygen is supplied to allow aerobic respiration. The fungus grows maximum in aerobic

conditions.

Phase 2:
After the maximum growth has achieved. the conditions are made unfavorable for growth (Oxygen

supply is stopped). Under unfavorable conditions fungus releases antibiotics. The contents are removed

and purified anti biotic extracted.

Formation of mycoprotein (S.C.P):

Starter culture:

A filamentous fungus fusaruim.

Continuous fermentation process:

Nutrients and starter culture are added into a fermenter. Favorable conditions of pH and temperature are
maintained for growth. The fungus continues to grow and is harvested periodically. At tge other end,
nutrients are continuously supplied to continue to run this process. The harvest collected is%/eated with
enzymes, purified and turned into various textures. Flavors are added to make p teins edible to

humans. @
Advantages of mycoproteins: \ @

- Good quality proteins. % @

- Contain dietary fiber. @ t @\\ -

- No fats. PN

]
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Ecosyster
I :
Lol components Biotic CC:’*.;\:r("Ts
o | M A
(st 0 gapdFoctors  Produces  Consumers  Decomposers
(Autotrophs)  (Heterotrophs)  (Saprotrophs)
. v
- X Sa v |
Light, oy
¥me ! Mingrals ¢
Temperzure Topogaphy
Py Secontary Tediary Quartnary
Consumers Consumers Consumers Consumers

Zafar Sulehri
Cell: 0321-8800091

[ —

Syllabus 2016 — 18

15.1 Energy Flow

4 e I .
yTamias

15.2 Food chain and food webs

» Food web
15.3 Carbon cycle

15.4 Nitrogen cycle
» Pyramid of energy

15.5 Parasitism

e Malana
15.7 Pollution
« Pollutant
« Pollutants
o Effects
e« Pesticides
« Fertilizers
s Green house gases

15.8 Conservation
Importance: (Conservation of forests)
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UNIT-15 RELATIONSHIPS OF ORGANISMS WITH ONE

ANOTHER AND WITH THE ENVIRONMENT

Ecology:

The study of inter relationships between living organisms and their environment.
o o o < pe \

Ecosystem:

An area of particular environment where living organisms interact with each other and their environmemv

Components:

Living components:

Producers, Consumers, Decomposers.

Non-living components:

Water, Soil, Air, Temperature etc.

Producers:

Usually green plants that photosynthesize and convert light energy into chemical ener
energy is used by the producers for growth and repair, However some chemical energy
them in form of carbohydrates, proteins etc. which is used by the animals.
organisms depending on producers are called consumers.

gy. The chemicg
may be stored in
In an ecosystem e

Primary consumers:

Animals that directly depend upon plants for their food ie, Herbivorus.

Secondary consumers:

Animals that depend upon primarily consumers are called secondary consumers.

Decomposers:

Fungi and bacteria depend upon dead plants and animals and are called decomposers.

<
Interactions between the living things: @%

Living organisms interact with each other for: i; @i\

Food

Shelter @

15.1 ENERGY FLOW:

Mate @ @
D ©
The principle source of ENergy is sunlight,

/7
oy 0>
Sunlight is trapped by green plants and is converted Iptg ¢ emical energy. It is used by plants
themselves. Q} -

Primary consumers feed upon producers, T}Mh@l ¢fgy transferred from producers 0
IS

primary consumers is not all used in growth. It 7 A W el of heat which s
not returned back to the food chain. Some of the € @feSplranon in the fefm

i er s i tion. So the flow
of energy in a food chain in non-cycle. @%)IS Ost in faeces and excretio

X
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Secondary
Consumers

Consumers

Producers

gar is counted in each trophic
in the form of producers at the base and the top consumers at the top, It will make a
| called pyramid of number. Plants will be larger in number than primary consumers
will be more in number than secondary consumers and so on.

\ ncreasing

Secondary \
consumer ) \ g

‘ (Upright

pyramid)
Primary consumer \
\
\,

Producers \

..

rdl'llﬂbﬂ' however, the size of the organisms is a problem. As the number of organisms
y the food chain, the size of the organisms increases. In some cases however the size of
._y be larger than the size of primary consumers‘and gan support large no of organisms
, a single oak tree can support large number of u’wect larvae, In this case the regular
: 3
will not be formed. @ )
@5

is solved by making the pyramids of biomagﬁjﬁji;h always make the regular pyramid.
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15.2 MMMFOODm

Feeding relationship between the different organisms owu
Producer — Primary consumers
Secondary.

Consumers - Grass —Rabbit Snake
—» Hawk.

Food web:

Rarely such a relationship is found in
an eco system Normally the hving
organisms depend upon more than one
sources of food and in turmn provide
food to many others. It produces fine
interlinks between various food chains
called food web

Importance of such feeding
relationship:
~ More energy transfer.

~ Variety of food available.
- Less risk of extinction of a specie.

Animal and plant remains and wastes

15.3 CARBON CYCLE:

Basic Carbon Cycle of Living Systems

carbon dioxide carbon dioxide

/}N» ssDeration (photosynthesis) | %
‘- \ ) s l__ ‘“ ‘@%
animals plants‘J @ A

bohydrat
car 3d‘x‘ﬁra es
A (O \\)
15.4 NITROGEN CYCLE: (é\f/ %‘7

- Nitrogen fixation (Rhizobium). / 3

- Ammonification (Ammonifying). 25

- Nitrification (Nitrifying) NH;—NO,). @ & i

- Denitrification (Denitrifying). J
N03 — Nz - 03
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Fixation by

bactern and archaea
Decomposition
ol proteins.
nuoksic acide

Tertiary
Consumers

Primary
Consumers

Producers

l TERTIARY
SECONDARY
L CONSUMERS

J PRIMARY CONSUMERS }

e

PRODUCERS
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Pyramid of Number:
a
Tertiary
consumer
Increasing
Sacondary number
conoumey (UN,U“
Pyramid)
Primary consumer \
.\\
Producers \
\
15.5 PARASITISM:
Malaria:
Disease:
Malaria
Pathogen:
Plasmodium (Unicellular animal Protozoan).
Signs and symptoms:
= High fever followed by shivering.
- Profuse sweating.
- Recovering attacks.
- Vomiting / Diarhpoea.
- Tender abdomen. >
- Anemia. Q%
Transmission:

6; Q é\
- Insect vector. @ Q
- Female anopheles mosquito. @

Treatment:

Fansidar, Ovinine, Chlorquine, etc.

Control of spread of malarial pathogen: . (@O)
Spread of malaria can be controlled by following ways. %&% ¢
AN N

AR AR
Control of insect vector: s \/ q/
~ Drain the breeding sites. \/_ @
- Spray insecticides. (Q\)
— Spray kerosene or water bodies. -

= (Biochemical control) Use minnow fish which eats insecl larvae.

.l
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ation of humans from mosquito bite:
* Mh:) INOOOT

mﬂd jong sleeves.
Using MOS Quite
{Jeing nets while sleeping.

y repeflants

Kilting plasmodium.
~ of drugs like fansidar

'L ‘S"'}‘L‘ v

45.7 POLLUTION:

o 4dition of any harmful substance 10 the environment s called polfution

ponutant:

A substance that causes poliution is called a pollutant.

egolution to pollution is Dilution”

Types of pollution:
Air pollution
Water poliution.
Soil pollution.

pollutants:

Carbon monoxide:

pollutant:
CO (Carbon monoxide).

Sources:
incomplete combustion of fossil fuel. (Car exhaust, Industrial smoke).

Effects:
Combines irreversibly with the hemoglobin to make carboxy hemoglobin. It reduces the oxygen carrying

capacity of the blood cells.

Remedy:
Combustion in availability of high level of O;

Catalytic converters:
Oxides of nitrogen / sulphur.

Poliutants:
Oxides of nitrogen / sulphur.

Sources:

- Combustion of organic fuels.
= Industrial smoke.

Effects:

Acid rajn:
The 0,“ .
e of nitrogen and sulfur dissolve in moisture and precipitate as acid rains.
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Effects of acid rains:
On plants: I« that reduces soil fertility and reduces plant growth

Causes leaching of mmerais, tha ) ey

SCRUSRESENCS b i damaaqed, It reduces “!anl gro th X take

Tissues of plants are | damaaes the roots and reduces nutrients uptake.

The low PH of the soil damages |
On animals:

Cause diseases of eyes, lungs and skins

Causes imtation

Low PH of water kills fish
Remedy:

Use of scrubber

Use of catalytic converters
Pesticides:
Sources:
Agricultural wastes.
Effects:
May accumulate in higher concentration in the top consumers and become toxic,
DDT, lowered the population of coastal birds.
Remedy:
- Bio degradeable pesticites. ‘ .
= Seek alternative sources of pest control. (Bio logical control).
- Pest resistant crops.
Fertilizers:
Sources:
- Human beings,

g

- Animals. é%
Effects: @ @%
= More fertilizers with the run off of water into the water bodies. @ \!
= More nutrients for plants.

- More growth of plants (Algae) formation of algae blooms, This is call

/?i %\d\%phm ion.
- Animals increases, The animals and plants respire and increases IU 41 @r\Bx gen respire and
increases the demand for oxygen & )

(BOD), The animals die.

-  More decaying, material more decomposers, (% @

= They further increases BOD that makes the walter unfit for)sui(v;@ of %a s and plants.
C

Remedy: & A’

N A
— Don't apply fertilizers before rain forecast. ¢ (/p}
~ Don't apply when the soil is not having a crop. N
—  Don't over irrigate. ?)
~ Remove the organic water from the water bodies @\D
— Aerate the water with oxygen. \
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Green house gases:

c0, — Combustion of fossil fuels

Deforestation.
CFC's — Aerosols.

Cooling agent.
Methane » Decomposition.

what is green house effect?

The green house g
reach the €
energy and t

retur
warming.

what if, h

Effe

n back from 3

More Photosynthesis
More Crop yield

More food for animals.
More population.

cts of global warming:

Weather changes.
Decrease of annual
Increase of gvaporation

Melting of glaciers.
Rise of water level of rivers.

117

ot i

Floods.

Erosion of soil due to floods and strong winds.
Erosion of top fertile soil leads to loss of fertility.
Shortage of food.

Famines.

15.8 CONSERVATION:

Preservation and maint

Importance: (Conservation of forests):

1

Prevents loss of species due to conservation of their natural h

Sources of food.
Source of medicines.

Maintains moderate climatic conditions, elc.

Conservation techniques:

Conservation of fish lands:

Preservation.
Reclamation — Reforestation.

Creation — Afforestation.

Source of food.

rainfall, extreme climatic conditions.
leading to deserts formation.

enance of natural resources is called conservation.

s of Oroaniams with One /

ases present in the atmosphere allow the sun rays (Light rays) lo pass through and
arth. Light rays are high frequency rays, as they collide with any particle, they loose their
um into heat rays. Which these gases do not allow to escape out of the atmosphere. They
tmosphere to the earth and increase the temperature of the earth called global

owever higher temperature and more carbon dioxide?

S

abitants.

QN
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Conservation of fish lands:

- Recommended mesh size of net.

— Fishing should be banned in breeding seasons.

— Licenses should be issued to the fisherman.

— Some quota system.

— Some endangered species are if caught should be returned back to the water.
- Artificial farming.

— Fish should be highly productive.

— Food should be given.

- Pesticides should be used.
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continuity of
Life
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16.1

Asexual reproduction
Vegelative propagation
Artificial vegetative propagation

Sexual reproduction in plants
However typical flower has
following parts

Germination of pollen grain
Animal dispersal

16.3 Sexual reproduction in human

Male reproductive system
Gametes

Menstrual cycle

Follicle stimulating hormone
Supply of nutrients to embryo

16.4 Sexually transmitted diseases

AIDS: (Acquired immune deficiency

syndrome)
Syphilis
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F ORGANISMS AND CONTINy|ty

UNIT-16 DEVELOPMENT 0
OF LIFE

Reproduction in plants:

Reproduction: o .
own kind is an essential character of all living things. However this
vy - ' g IS

Formation of young ones of ones

needed for the survival of a specie

Species:
A group of similar organisms which can reproduce freely in nature and produce fertile off springs.

Types of reproduction:

Asexual reproduction
Sexual reproduction

16.1 ASEXUAL REPRODUCTION:

This process does not involve gamete formation and their fusion. Itis a fast process. The off s

, . nngs
produced are genetically identical. Prings

Types:

- Vegetative propagation.

- Natural vegetative propagation.
- Anificial vegetative propagation.
- Micro propagation.

- Spore formation.

Vegetative propagation:

Formation of a new plant from vegetative part of a plant is called vegetative propagation

Main stem

XV a)
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favourable :cmd.t-f‘,ns plant photosynthes

W

g0 organs in same plants. Plants pass on unfa | FOUUCe carbohydrates which are < ad i
storaY  spport 10 Produce new plants on the arrival . NS M the form of storage argans
- - n"r-l\l'pd are called prennati ST IEVIITadie conds NS Thic e ~ait g
g the prgans Myuivend it LaiEd ennating organs ' tINS 13 cafled perennation
Unfavourable
Favourable
o R et
R [° o @ )
(l p . \ \l\ ; »/
W0 e
NP / ~ e
— 2 N \ \ \‘ A
( : \ “ - L

~f \:. '.“: r‘:‘t
A L‘ ) }
" ‘\ } )
AN N
gxamples:
gulb:  Onion,
Remains of
previous aenal
growth
/ \\ Scale leaves
Fleshy
‘ leaves
Lateral
bud T \ \
‘ Stem (bulb)
Y))
= Roots
Onion (Allum cepa) ‘7

Runner: ,

Strawberry.

Parent

\\ : Plant Clones of Parent Plant
2\ ( /
E;.\ Runner \ ﬂ (0
2 D

- )
e ¥ ——

\ '

)

-~
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Artificial vegetative propagation:

Cutting:

Examples rose, sugar cane, cut a mature shoot of a plant which has buds on j_ I is thep b
soil. Upen arrival of favorable conditions, it produces roots and shoots. The fogg store;‘-,‘;':""?ﬁ O
provided until plant develops its own leaves. ST sy,

- Parent Cutting N
| Cutting

|
Rlade Sand—

Soilor
compost —

Layering:

Example:

Citrus plants:

—  Cut few mm thick rings slightly away from the tip
of the shoot, few cm away from each other.

— Peel the bark in between these rings.

- Burry this part in the soil.

- New roots emerges from the peeled part.

— Remove this plant and plant is at another place.

Grafting Fruit trees:
Cut a shoot from a plant which has desired fruit

quality, it is called scion. The stem of a plant with the root system is cut and is called stock. Scion is
grafted onto the stock.

74|
"\( -4
R Y(
—y 7
<\

) \\J‘(\é

Scion -

|

‘”
\g

\l ;"

——

" 4

/’:
G b

g
S
@

P i

Stock ‘J . .
H
| |

Why grafting: - \V @ v

Why farmers use asexual means of propagation. Q |

]

\

T
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i

|
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w}b
tages of grafting to farmers:

16.2 SEXUAL REPRODUCTION IN papy
3 ! s:

o the
L;nn'\".'h“ f
pransfer ¢
Fusion of male gametes 1o the female gametne (F
T dization changes. (S e es (Fertilisation)
post [t ey ‘:" . yo/f qt (Seed/Frui formation) -
regl of seEUS/ITUIS
D‘H’)(_L,a
Ggrmin:!
- mﬁ‘.h.
gor the formation of f""”“'“’*’”"" reproductive structure
) , pe present singly or i ot AUTe present in plants
Flowers may be | singly or in clusters called mﬂorpsCDh;pnr;;!.,m s are called flowers
PSR, riOwers m R
ers may differ from esch rtfues

following steps.

prmaton

vl
J male gametes to the female games
Jaimeles ([v[;p.n".:c‘”

tion of seed

HoweVer typical flower has the following part
s:

o );]]S lnﬂk(?s ”1(3 '"St WIIO e of ”()WPIQ ca e n
' l o R ||C‘d Calyx “ (‘nclo' 5 r ’ (318 { T i
4 i .‘ 3 ding l’n'_)? % {5 'r"' 8 C
£ 2CAS GUNeEr pans ’{

A coflection ol s
5 flower when 1115 3 bud.
a e

COrO"a:
of different shapes or colours may be

The pem'S
esent in gitferent flowers. They make the second
' o flower called corolla. Petals attract

ole 1N Allec
i which bring pollination

nsects

stamen

Stamens: _
productive parts of a flower. Each

male re
gtamen consist of two parts.

Filament.
Anther.
fach anther is @ lobed structure which contains pollen sacs
inside each pollen sac. Meiosis occurs and produces numerous :
hick walled bi nucleated haploid cells called pollen grains. ' — Stigma

Carpel:

Carr:el is a female reproductive part of a flower. Each carpel —— Style

consists of three parts.

- Stigma.

- Style.

- Ovary. <«—— Ovary
or more ovules inside it. The ovule '

Ovules

The ovary contains one
. the microphyle end called egg.

contains haploid nucleus fowards

Pollination:
The pollen grains are transferred from anther of a flower to the.
stgma by wind or insects. N
{7
. ..“7)1 : '/;)%
AL
N € \
A

e
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Germination of pollen grain: -~

[ g T™
After pollimation the pollens soak substances reloased by stigma
which stimulate the pollen graim bursts The nner one protrude as Wigeny
polien tube Both of the nuclel enter nto pollen tuboe The one in
the tip s called tube nucleus which controls the elongation of the
pollen twbe  The pollen tube continues 1o arow down through the POllen tupg

style 1o the ovary  As it enters 1o the amby yO &

sac through micropyle
the tp of the pollen tube and the tube nucleus disinteqriatos

Meanwhile the nucle tollowing behind called Generative, divides 1o

make two sperms. These sperms are motile and released into ovate
ake zyqgote whereas tho

embryo sac. The one fuses with 0gg to m
ako endosperm nuclous,

carpal

other tuses with definitive nuclous to m
The process is called double lertiization,

Post fertilization changes:

After fertiization the zygote divides 1o make embryo, the other changes that OCCUT i a flowe
¢ 3¢ ;
15 follows " are

Qiven
Structure of a typical seed:
Eprcov ”_\’Pumwl .
AN
Radicle %g\ N\
" o
\‘ 7 )
M A
( oty ledon —~—— Seed coat \\/) \\\‘N
SRS
Bean seed (dicat) (/‘)‘\ '
’ip )
. " b (s \
Ovary turms into fruit, (_;\(, /,-\
Owvule - Seed AN N
» V. "/ /
Integument —» Seed coat /,' \ (.(’,/ (s “/
Micropyle >Micropyle ‘ \/ o\
Funicle »Funicle @
Zygote » Embryo - Plumale )

= Coltylydens » Radicle .
= Patels, stamens, stigma, style, shrivel and whither off.

A ’
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W of Foureieem & Cortrsety of Lée

e Structure
; Structyre adapted to function

. n o
1 cotto SUrtace area ine reaned

2 pendelion

3. Sycamore / \

Animal dispersal:

provide tood or attractive
Hooks present on thermn.

-

1- Guava

N,

2- Mangoes
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TS & Cony
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Y of L'q

i male and female gameles. (Fertilization).

3- Fuysion of maie a :
4- Embedding of embryo into the uterus. {(Implantation).

5. Development of body from implantation to birth. The period is called gestation.
- f_: rh

U aiiuA

Wl

For aamete formation the males and females reproductive systems are present in separate indiyig
i uals.
16.3 SEXUAL REPRODUCTION IN HUMAN:

Male reproductive system:

Functions of the male reproductive system:
- Gamete formation
Transfer of the sperms to the vagina.

ureler o sar gl yescle

‘El‘-b’iﬂ,m )

testas @

®)

=/
MALE REPRODUCTIVE SYSTEM '

@ 5o
A\

@ N
4000

@

-
L
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. mpmductive system: .
o & o

t‘CPS (‘,f fEmZ‘fE r{lcr{:(‘ucg‘\a SyStem
" ation- A

S gperms during sexual Intercourse
© coriisalion: o
mplantation:
Gestahon.
girth.
Nursing-

gtructure of female reproductive system:

!

(‘wpian tubes B—’—\\
\&—\/ ;’..»\-"%’ﬁ) )

ovary e —_—‘&_

1T uterus

|

eix »

vagina

Gametes:

lled sperms are produced in the (testis) testis in large no. Their formation begins at the

Male gametes Ca
Imost at the age of 11 to 13 years. Each sperm consists of three parts.

onset of puberty @
A pointed head.
- Neck.
Long tail.

The pointed head contains haploid nucleus.
Eqggs are female gametes produced by ovary. One egg is released every month from an alternate ovary.

Puberty at the age of almost 11 to 13 years till menojause.

polar body nucleus acrosome AN

X

yolk droplets

OVUM

\\,;: ;

Menstrual cycle: .
is fter every 28 days. The menstrual

In females one egg is released every month. This cycle 1S repeated allé

cycle can be divided into following phases.
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-1 B Gm'nU%Py .
fa

1- Menstruation: (1-5 days)

Changes in ovary: :
The corpus luteum disintegrates and progesterone secretion PGS

Changes in the uterus:
he uterus lining disintegrates. During this phase the
- Dead eqg cells
- Disintegrated lining
~ Blood
Mu

cus
Are lost through the vagina as menstrual flow.

2- Preparatory phase: (6-14)

During this phase the following changes occur:
~  Griffin follicle develops; which bursts and releases egg ready to be available in the fallopian typ,
fertilization if the sperms are set in. € for
- The uterus lining thickens and becomes vascularised, so that it can conceive the embryo.

3- Ovulation:
The graffian follicle bursts and releases egg into the fallopian tube. The process is called ovulation

4. Post Ovulation: (14-28)
During this phase if the fertilization occurs the further thickening and vascularization of the uter

, . . Us occu
s0 that the uterus can hold / provide the nutrients to the growing embryo. ISs
If fertilization does not occur the
- Corpus luteum disintegrates.

- The uterus lining becomes thin. : ' T ,
e & VoA ’ v
. . . Taols oL
Follicle stimulating gy © o 6 @ 5; ? g
o] 8 b
hormone: v Growing follicle Ovulation Corpus luteum  Corpus albicans
[
Stimulate primary follicle to develop g | '€ ‘
into graffian follicle. 22 \
- ! -
Oestrogen: .
. s : Luteinizing hormone (LH)
— Inhibits the release of FSH. 2558 ;
- It increases the thickness of uterus -'g'é § ST A /“‘"drmmmaunﬂ
lining <82 | A NI ) —
. : R
— Triggers the release of LH. ]

(Levtinisingharmone) 8 Estradioln_ Progesterone
- The secondary sexual in the  £§ / E -----

females. zs o i
— Development of countours of the e :

body. T
— Development of breast. E B
— Development of pelvic. e ! E:

To ; ""

: 7] i '
L.H: e ;
Causes ripening of primary follicle. i 0 %t}'"

[}
=LY ;
Progesterone: s Jom s
o ~e—— Follicular phase ——p= ! ¢—— Luteal phase —
- Inh?bns. FSH - PR e e ey
— Maintain the thickness of ulerus Ovulation
lining. =
- S8S8C
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Iy of nutrients to embryo:
supP

1:
5ta9° tections called -

ovelops finger like protections called microvilli,
) QEv™

o mbedded in the wall of the uterus

g

,s-fh »’”( €
stage 2:

_nae of materials takes place between mothers blood and foetal blood. The blood vessels in
E‘m‘m;l';—wi carry these material to or away from the foetus.

I
mhiitCe
ne

16.4 SEXUALLY TRANSMITTED DISEASES:

AIDS: (Acquired immune deficiency syndrome)

pathogen:
KV (Human immune deficiency virus) virus.
Signs and symptoms:

persistent fever.

Weight l0Ss. ' - |
ARC (Acid related complex of disease) loss of resistance to infections.
Rare type of pneumonia can cause death.

_ Cancer of the skin Kaposi sarcoma.

Transmission:

- Sexual contact.

- Blood transfusion.

Sharing hypodermal needles.
- Through placenta.

Prevention of spread:

- Atpersonal level. 2 N N

- Use of condom. N &

- Limiting to ones own sexual partners. (& c

- Atcommunity level.

- Maximum screening of HIV positive people.

- Isolation centers. )

- World wide contribution. 4
Education programme. g

Surveillance programs. DL

- Research for antiviral drugs / vaccines. KL

,/«.

&

Syphilis:

Pathogen: N

Treponema (Bacterium).
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Genetics:

The study of inherited characters and the way they express.

17.1 VARIATION:

from each other. These differences are called varialions,

—— . F &
' he living organisms differ fro

importance:

These vanations may be less suited in the current environment but may increases the SUrviva|
chances of species (Better adapted). If the environment changes.

~ Variations provide raw matenials for evolution (Formation of new species).

Cause:

— Mutations
Sexual reproduction.
- Gamete formation
- Random fusion of gametes.

Mutations:

Spontaneous changes in the hereditary material which could bring the changes in phenotype.

~

Causes of mutation:

Mutation occurs spontaneously, but their occurrence is rare. Some factors which increase the rate of
mutation are called mutagens.

Mutagens:

- Radiations

- Chemicals, these mutagens bring.

- Errorin copying genelic code.

- Damage DNA.

- Bring changes in chromosomes number. Qo%

Type of mutations: @ %
- Harmful mutations. @ @
E.g. Sickle cell anaemia. \ @
- Beneficial mutation.
E.g. Sickle cell anaemia @ : @
o
PR Q)D

o
$o)

Ways of mutations:

Gene mutations: @
| %
E.g. Sickle cell anemia. Q\
% % b

Chromosomal mutations: @

@&

E.g. Down's syndrome.
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47.2 cHROMOSOMES AND DNA:

«tones C”“fl‘ﬂ

nosome consisl of two parts

-re called somatic cells

~Av cells o

~n L’"’[(
ous pair
of chromosomes similar in shape and size.

Heterologous pair:

. =i of dissimilar chromosomes.

A Pa

Gene:

a sequence of nucleotides.
OR

e structures found in nuclei. The nymber

,______,,——""/ D
el :
-~ g

£ ol | howee

a fragment of DNA molecule which controls a particular character is called a gene

Gene locus:

A site where a gene is found on a chromosome.

Allele:

The different forms of a gene that control the alternate character e.g.

- Blue.
- Green.
- Brown.

Genotype:
The genetic make upof an individuals.
- Homozygous:

If both have similar allele it is called homozygous.

- Heterozygous:
If both allele are not of same kind.

Phenotype:

The expression of a gene is called phenotype.

17.3 MONOHYBRID INHERITANCE:

Inherited characters:

Characters that are transmitted from parents to the off s.‘pri"QS \.
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Method of inheritancc:

Complete dominance:

F1:

Firct filial generation

Dominant:

A character which expresses itself in F1.
A CharglLitl Wit

Recessive:

that does not express itself in F1.

A character t
Pure breed:

A breed itself fertilized produces only parental type. They are homozygous of a character.
A L el 1noeH b

Hybrid:

A character that has heterozygous genotype.

TTxTT TT All tall

T x Tt TT, Tt All tall

T x Tt Tt All tall

Ttx Tt TT, 2Tt, tt 3 tall, 1 small
tx tt tt short

Test cross:

A type of a back cross, A cross between an off spring and a homozygous recessive pare %called test
cross. It is done to determine the geno type of an individual.

Method of a test crosses: @@ @%
@ ON o @QQ\ @©

Testcross results

H’;'-"'-C‘il{’_]’)uS Homozygous Heterozygous  Homozygous

tal dwarf tall dwarf Q @
‘ |

o M e

© 0 06

D Ad d ] >\ @%O

:__;*!T— I___ | ljF?_l:lJ_‘v | /ég{/}>

' et I
all tall 1/2 all 1/2 dwar
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T T T T
T L e

AT

ynit
if off springs produc
dommant case |l

CO.dominance:

group A

l_‘ 13 | o

Eenclye

nher Oty P -

incomplete dominance:

Purple White

PARENTAL ) = x
GENERATION fp‘;‘r ;;;
Purple
FIRST FILIAL (F1) oy
GENERATION 5
Pp

|

SECOND FILIAL (F2) )"‘19.- ;;,([_j:; l
GENERATION G Y T -
PP Pp Pp ppP
3 Purple: 1 White

A women blood group A. Has a child with blood

group AE gronn A areng B ooop )

the father of her child. Yes because both can be heterozygous.

Put the Q in the form of genetic diagram.

Women Man
Group A Group B
| A° 1Bl
Group O
[°1°

Inheritance of sex:

Male Female
Xy XX
X, VY X
XX Xy
Female Male
Va2 V2

50% chance of each.

Inheritance

es is all dominant the genotype of the dominant parent will be homozygous for

group O. She claims a person with blood group B to be
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Role of the Sex Chromosomeg

» Qur cells contain 23 pairs of chromosomeg
22 pawrs of autosomes
| pair of sex chromosomes (XY males. XX fem

Y
v males proguce M

ales)
o Y carming sperm and 50% x Carrying

egps carmy the X chromosome o :
* Sex of the child 1s - x

Sex 0f ‘ — — S

determined by the type

: o o
of sperm that fertilizes
the mother’s egp

vi A
_/\QA‘ Q _\‘n=mﬂh

17.4 SELECTION

Pras

5]

erred inhentan

ce of some characters over others is called selection

Natural Selection

1- over reproduction:

Ly "9 things over reproduce For example a female Peppered moth Produces 5qq €9gs. But the
POpulation of peppered moth does not Increase with same ratio

2- Struggle for survival:

The living organisms

tha ing things compete with
-  Food

- Shelter

- Mate

ve:;.f:rec mo‘.h has tw . light coloured ang dark ¢
nseclivorous birds. So i

3.

. o%
Ine natyra) Environme
cther. §

30 the one | mﬂi acls as an agent for selections. Some variations have moregé ;
suited 1o *E?'an-résr{mearrlls ?lildapled, sulted 10 the environment will survive. Th s
80 are noy pa;seﬁ . Wil pass on tg the next generation, where as the le
Artificia| Selection

V. ntﬁﬁ

N ers i re more

S
O ©

In anificia selection, the human acts ag agents for selection @ C

Examples: -

©
] @
: o> @
€S more milk
edigree doge. € milk with more cream, %0

ég%gr the

d beﬂe \ 1 e, ) @
= Cows thy Produn r Jarlety_by antificial selggy; etic make"‘;‘r
= The off Spring borsnr?ﬁ r? Milk are Crossed 1o the By LT have closely related gen atedly
a
many anerations until th ;j(t)as:r quore milk o8 sele

bat €
' t\% d allowed to self-fertilize réP
€ Quality jg Obtaineq. @
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417.5 GENETIC ENGINEERING:

th

n an organism is called genetic engineering

The study of alteration of gene
use of genetic engineering for formation of human insulin.

Obtain gene for human insulin from pancreas cells. (Restnction enzyme)
Ccmbrfe the gene with a vector 1.e
e« Plasmid
e \Virus
_ A vector with the combined gene is called recombinant DNA
_  Transfer this recombinant DNA to a non-pathogenic bacterum
_  Culture the bactenum in a fermenter
_  Insulin is extracted and punfied

Host Plasmid

Cleavage by Restnction
Endonucleases

Annealing

Sticky ends =3, >  Recombinant
Sovc fed Geres Plasmid DNA

%

tnherlary »
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