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GASEOUS EXCHANGE Ch#01
DETAILED QUESTIONS

Q.1. Define the gaseous exchange. How does gaseous exchange take place in plants?

Gaseous Exchange:
The process in which carbon dioxide and oxygen are exchanged between the environment and living
organism is called gaseous exchange.

Gaseous exchange in plants:

All living organisms must need to exchange oxygen and carbon dioxide gases with their environment to carry
out their vital functions such as respiration. In addition to respiration, photoautotrophs like plants do carry out
gaseous exchange for the process of photosynthesis. Aquatic organisms exchange gases with water while terrestrial
ones with air.

Plants exchange gases for the processes of photosynthesis and respiration. During the process of
photosynthesis, carbon dioxide is taken in while oxygen is given out whereas in respiration, oxygen is taken in and
carbon dioxide is given out. During daytime, green parts of the plants carry out the process of Photosynthesis to
prepare complex food molecules (organic molecules) by utilizing simple molecules such as carbon dioxide gas and

water. During this proces ﬂ joxide gas is‘taken-in while ‘oxygen‘gas,released as by product is given out.
ing'in

Respiration takes place s. It is thewprocess ipmwihiel 0 relea In aerobic
respiration, it involves t gen=and given-out @f i f gases in
plants takes place mainly through mintte openings calleg stem do
exchange gases for respir

Q.2. What are stomata? e the structure and

Stomata:

The minu ich are present R
large number in M? ETund stem of p ‘ e T
through gaseous nger't ee-rane called 'stomata. u " M ?-
single pore is known as stoma. s P b V. N |
Structuw SRS | -
A stoma consi pening suffounded b o I

kidney shaped guard cells. Guard-célls.contain chloroplast,
control the opening and ¢lesing of the stoma. inner wall of g : , - Nicleus
cell is thick and inelastic whereas outer wall'is thin).elastic N / ' \ Chioroplasts

8- Vacuole
Guard cell

permeable.

Mechanism of stomata:

The opening and closing of stemata depends upon the
change in the turgidity of their guard cells. Stomata open when
the guard — cells are turgid-and-close when-the guard cells
flaccid. The turgidity of guard cells is regulated by the'rate of photosynthesis'in guard cells. Stomata open the guard
cells are turgid. During daytime, as a result of ongoing process of photosynthesis, the accumulation of
photosynthetic solutes causes increase in turgidity of the guard cells. Thus stomata are opened and the process of
taking in of carbon dioxide and giving out.of oxygen beings until it becomes dark.
Q.3. Define respiratory surface. Write its'properties.

Respiratory Surface:

Cell wall

Fig. 1.1 Gaseous Exchange

surface.

Properties of respiratory surface:

The respiratory medium for aquatic animals is water whereas for terrestrial animals in air. The amount of
molecular oxygen present in air is about 21% while in water it is about 5%. In order to exchange gases, animals have
a respiratory surface. In unicellular organisms like protozoa, the plasma membrane serves as the respiratory surface.
In multicellular animals, their body surface or some internal surface could serve as the respiratory surface.

@ Thin & Wet & Permeable & Large in relation to the volume of the body.




Page # 2

Proportion of Respiratory surface:
It must be sufficiently large enough to exchange gases for all the cells of the body. For example, the
total surface area of the respiratory surface in human is about 20 times to the size of the body.

Q.4. Describe the respirator system of man in detail. “OR”
Discuss human respiratory system with the help of suitable illustrations.
Human Respiratory System:
The human respiratory system consists of following organs.
@ Nasal Cavity & Pharynx @ Larynx @& Trachea & Bronchi & Lungs

Nasal cavity:

Air from outside enters into the nasal sacs through external nostrils. This entire passage through
which air passes is lined by mucous secreting ciliated cells. The internal surface has rich blood capillaries
which turn the incoming air slightly hot. The hairstinsnasal sacs as well as ciliated epithelial lining and
mucous keep the air cleans by trapping and removing dust and germs. Then the air is pushed towards the

pharynx.
Pharynx: J o lﬂu
The part lies between h/and. oesophagusyi . : elmuscular
passage for air and foo common'to both fabd
Larynx: r nn
The opening of tac lled larynx. It is calléd s 2 /o' p ibreus bands

epiglottis which Trflwallowing of fo
Trachea:
= 5 .

The air then passes‘into a long wind_pipe; the - shaped
cartilagin ga
Bronchi:

Trachea in the center of the thorax bifurcates pronehi (Singular
bronchus). Each bronchus do /have C.shaped cartilag into the

Alveoli:

At the end of each bronchiole is a bunch of tiny air_sacs called alveoli. The alveoli make the
respiratory surface. Each alveolusuis,a pouch like microscopic structure made up of only one layer of
epithelial cells. It is enclosed by a dense capillary network. In each alveplus, exchange of gases takes place
between air and blood.

Lungs:

Each lung is soft, spongy.and pinkish in appearance. There are pair of lungs in the thorax cavity.
Each Iungs is wrapped in two pleural membranes The space between pleural membranes is fllled with f|UId

Diaphragm which separates it from abdominal cavitys-Each lung.issmade up of millions of alveoli. PaIate
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Q.5. Draw a neat and labeled diagram of the human gaseous exchange system OR respiratory system
of man.

Nasal cavity

Nose Oral cavity
Pharynx
Nostril
= Epiglottis
Tongue Larynx
Right lung
Left lung

Bronchioles

Heart

Diaphragm

Q.6. Describe the process or mechanism of breathing in man “OR” Explain the process of ventilation in
man.

Process of Breathin tion:
The respirator located deep insié

exchange of gases, the air must first be brought-into t

the process of breathi ilation.<The movenie
ventilation. The proces g consists of two pha
Inspiration:

The proc air is taken
breathing in or of the diaphfa
making it flat. A rcostals mus

outwards. Together these movements i
lungs decr and theair rushes insid

Expiration:
The process in which air moves out from the lungs

perform
| through
g is called

decreases the volume of the;thorax and increases the pressure upon lungs. Thisforces.the air present in
lungs to outside through the body:

Breathing in Breathing out

Chest 2 Chest
expand | contracts

Ribs

Lungs

Diaphragm

Diaphragm Diaphragm
contracts relaxes

Fig. 1.5 Expiration
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Q.7. Describe the process of gaseous exchange take place in lungs “OR” Drawing a chart the composition
of exhaled air and inhaled air in human being.

Gaseous exchange in alveoli:

The gaseous exchange takes place at the level of alveoli. Oxygen brought in by air is taken up by the
hemoglobin of RBCs of blood and vice versa the carbon dioxide brought by the blood is given out to the ai
present in alveoli. This gaseous exchange involves diffusion which becomes possible at this level because
both alveolus and blood capillaries are only one cell layered in thickness.

Inhaled Exhaled
Oxygen About 21 % 16 %
Carbon dioxide About 0.03 % 4%
Nitrogen 78 % 78 %
Water vapours Variable Saturated
Temperature Atmospheric Temperature 37°C

Q.8. Write about the rate of breathing at rest and.during exercise. “OR” Why and how lactic acid is a
accumulated in muscles.

Rate of breathing at uring exercise:
Breathing is lan i tary process. It is regula

breathing changes automatieal rding to-the changes;i

a person is doing exercise, its ratesof-breathing wo

oxygen by his muscles. Ily increase in conce

increase his breathing exercise condition e

the muscles rath causes pain an
lactic acid requir, n t' oxygen which i
oxygen is obtain eathes.

Artificial.Ventilator:

A machi at works like
machine, the oxygen rich.air Is
wind pipe.

Q.9. Describe the respiratory disorders/defects of ré
Respiratory Disorders:

There are number of respiratory disorders which.affect the people. Some important respiratory
disorders are as under.
Bronchitis:

The inflammation of the air passage'ways is.termed as Bronchitis:
Causes of Bronchitis:

It is caused by smoking, bacteria, viruses etc.

Symptoms: _

It is characterized by.cough, mild wheezing; increased"mucous secretion, shortness.of breath _.::' e
low fever. 7 |
Emphysema:

It is related to the destruction of the walls of alveoli. Lungs tissue breaks down in it, due to it air
cannot be pushed out and is trapped in lungs.
Causes:

It is caused by industrial pollutants, chemical fume, and dust.

Symptoms:

It is characterized by laborious breathing, fatigue, cough with phlegm.
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Pneumonia:

It is an infectious of lungs. If this infection affects both lungs is called is called double pneumonia. In
pneumonia, the alveoli are infected so they may be filled with fluid or Pus. The breathing becomes difficult.
Causes:

It is usually caused by bacteria (streptococcus Pneumoniae), viruses (influenza virus) or fungi.
Symptoms:

The patient suffers from fever, cough with sputum, chill and chest pain.

Asthma:

It is form of allergy. It is an inflammatory condition of air ways of lungs, more mucous production
and narrowing of the airway.
Causes:

Asthma is actually an allergic response to pollens, dust, smoke, fur, feathers and number of other
substances. It may obstruct (Block) the air ways making it difficult to breath for its patient.

Symptoms:

It is characterized by shortness of breath, chest pain, fever, wheezing sound during expiration and couth.

Lung cancer:
Lung cancer i iated.withusmoki

appear in lungs which may spread to’other tissues. THe

form tumours.
Causes: f ﬂ
The main causesof | cer are smoking, rac at|‘

Symptoms:

The maJoM;ﬂrRE ith blood, sh rkwﬂi
[
loss, bone ache (ilﬁ)-Neakness fa s

ons, weight

Q.10. What measures would.you take t
Ans, ures would we take t

Avoid the
Reduce the air po||utants

Prevent Infection.
Get regular Check =wups.
Eat healthy food and balance diet.
Avoid exposure to people who have the flu or other viral infection.
Exercise regularly.
Q.11. Prove with the help-of-experiment that CO, is released duringrespiration.
Apparatus:
& Test tube & Delivery tube & Double hole.cork & Lime water:

Procedure:

+ Take some lime water in testitube.

4+ Enclose the mouth of test tube by double hole cork.

4 Pass the delivery-tubethrough the cork.

4+ Breathe in and out through the délivery:.tube for-10-times.
Observation:
4+ Lime water turns milky due to the formation of in soluble calcium carbonate.

VVVYVVVYY

Result:
This experiment proves that CO, is released during respiration.
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Ans.
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Why smoking is dangerous? How it is related with respiratory disorders?
Smoking is harmful die to the chemicals in cigarette and smoke. It contains different chemicals

which are dangerous and poisonous for us. It affects the whole body.

Q.1.
Ans.

Q.2.

Ans.

Q.3.
Ans.

Q.4.
Ans.

Q.5.

Ans.

Q.6.
Ans.

Q.7.
Ans.

Q.8.
Ans.

Q.9.
Ans.

Q.10.
Ans.

It damages the air passage.

It is also affected the circulatory system.

It is also increased the chances of developing infections.

Bronchitis, emphysema and lung cancer are caused by smoking.

Smoking increases the risk of cancer of the nose, oral cavity, voice box, and throat.

SHORT QUESTIONS

Why the stomata generally open during day-time?

Stomata are mouth-like cellular complexes at the epidermis that regulate gas transfer between
plants and atmosphere. In leaves, they typically open during the day to favor CO, diffusion when
light is available for photosynthesis, and close at hight to limit transpiration and save water.
Which parts of the plant intake CO, and give,out O,; take in oxygen and give out CO, during day-
time?

The process of gases during day-time'in plants takes place mainly through minute
openings called I ent in leaves.
t

= = = &+

Why do we ha hroughnostrils rathe ap oral c“ity?

Nose breathing is more beneficial than mout ﬂ ; Breathingst J: : can help
filter out dust, llergens, boost you riyou breathe
in. mouth breathin e other hand, can d . 3 F r risk of

bad breath and gum inflammation.

Differenti e i aseous exchg

For anstrﬁHEd‘Wtion.

Why do ningion immediatel ﬁﬁk
We deep breath during or-im i S i aking wa id which
prw : ) o ered into
the lungs w nthe lactic acid. -

What is “oxygen debt”?

oxygen which is required to remove the: lactic acid, which'is produced.-during exercise or
hardworking is called the oxygen debt.

Distinguish between inspiration and expiration.

For answer differences.

What is lung cancer?

For Answer Q#9

How the asthma is characterized?

It is characterized by shortness of breath, chest pain, fever wheezing sound during expiration and
cough.

Name five animals which use theirbody surfaceforgaseous exchange.
Earthworm, Hydra, tapeworms, sponge,
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DIFFERENCES
# PHOTOSYNTHESIS RESPIRATION
1 | It isan anabolic process. It is a catabolic process
2 | Synthesis of food from simple, inorganic Breaking down of food into inorganic substances.
substances.
3 | It requires light energy. It does not require light energy.
4 | It occurs in plants. It occurs in all living organisms.
5 | Carbon dioxide gas is used in this process. Carbon dioxide gas is released in this process.
6 | Oxygen gas is released in this process. Oxygen gas is used in this process.
7 | It takes place during day-time. It takes place all the times.
8 | Chlorophyll is required. Chlorophyll is not required.
Breathing Cellular respiration
1 | The exchange of gases which takes place through | The oxidation of food which takes place within
the respiratory surface.s called breathing. the cells by enzymes is called cellular respiration.
2 | Enzymes are not re e process of Enzymesiarerequired for the process of
breathing. respiration.

3 | Itis carried out in two steps/inspiration and

expiration.
4 | In this process ene leased.

Wthe lungs is
called inspir | o m

1 | The process

2 | In thig,process rib cage move upwar
outwards?

3 | In this process thorax volume'increases.

N

Air pressure decrease in side thorax.and lungs.

5 | In this process muscles. contract.

TERMINOLOGY AND DEFINITIONS

Photosynthesis:

The process by which plants make their food is called photosynthesis. In-this“process a plant can
build sugar by taking carbon\dioxide frommairrand-water from the.soil"Enzymes are needed forthis purpose
present in the cells and energy is trapped by chlorophyll.from sunlight. Word photosynthesis composed of
two words photo means light and synthesis means to prépare:

. Light
Equation: 6CO, + 6H,0 Chlorophyll CeH1206 + 60,
Stomata:

The minute pores which-are"present in large,number in the.epidermis of leaves.and st
through gaseous exchange takes place are'called.stomata=A'single pore is known as stoma.
Aquatic Animal:
Those animals which live in water or different water forms are called aquatic animal.
Terrestrial Animal:
Those animals which live or spend their lives on land is called terrestrial animal.
Unicellular organism:
The organism that consists of a single cell is called unicellular organism.
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Multicellular organism:
The organism that consists of multiple cells is called multicellular organism.
Respiratory surface:
The area or place or organ in living organism through which exchange of gases take place is called
respiratory surface.
Bronchitis:
The inflammation of the bronchial tubes, which may be caused by smoking or by bacterial infection
is called bronchitis.
Respiration:
The process in which exchange of gases takes place and energy is released by the chemical break
down of food materials is called respiration.
CeH1206 + 60, — 6CO, + H,O + ATP
Glucose + Oxygen - Carbon dioxide + Water + Energy

Breathing:
The breathing or gaseous exchange takes place'through the respiratory surface by diffusion, either

directly or throu sport mediumlike blood'and.does not involve any release of energy.
Cellular respiratio
The process in which oxidation of food takes pla

and energy is rel led cellular respirati®n
Gaseous exchange: F
hi

The process in n dioxide and oxygen

living org is cal change.
Alveoli: Mo ﬁii

At the en psg@ bunch.of ti
takes place between blood and ai
Diaphrag

Ventilation:
The movement of air in and out during breathingi

Inspiration:

The process in which air.is taken into the lungsiis.called inspiration.

Expiration:
The process in which air is taken forced out from the lungs is called expiration.

Anaerobic Respiration:
The primitive’ type of respiration which takes-place in the absence of O,is called anaerobic
respiration or fermentation. When the oxygen is not-available organisms adapt this.method to
break down their food.

Aerobic Respiration:
This is the usual‘mode_ofrespiration in plants and animals. It takes place in"the presence of
oxygen the food is oxidized completely.and releasing the maximum energy.

Oxygen debt:
When insufficient oxygen is supplied by the lungs due to exercise or hard working, causing the
muscle tissue to respire anaerobically with the production of lactic acid. The additional amount of
oxygen which is required to remove the lactic acid, which is produced during exercise or
hardworking is called the oxygen debt.
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Artificial Respiration:

The process in which patient is respired by a machine that works like lungs when patient’s natural
breathing becomes difficult. Through this machine, the oxygen is directly supplied to the trachea
through a tube inserted the mouth upto the wind pipe.

MULTIPLE CHOICE QUESTIONS

Choose the correct answer:

1.

10.

The biological functions which perform gaseous exchange:

&  Photosynthesis & Respiration s Botha &b
Plants do exchange of gases through:

L Roots & Stomata L Stem
Each stoma is formed by:

L Growth
&

&  Oneguardcell @& Twoguardscells @& Threeguardcells @&  Four guard cells
&
&

All of these
Respiratory surface possesses following property:

&  Thinand wet & Permeable & Very large
Inspiration involves:

Contracti Contraction.of & Inward'movement of
intercostal diaphragm ib

Larynx is located on:

Lung Trachea o chiole
The respiratory man(is:
Nostr Bronchiole A . rachea

Increase in rate of breathmg is due to the followin

& Increa se 0, in bloo¢ . s _Detf 0, in blood
WhICh of assoaated with ion of a
- - Emg cancer r s dy ema
?

ich of the fo||owmg disorder is o with : dec ,h
i o ysema

All of these

Botha &b

ﬁs itis &5 gssfancer
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HOMEOSTASIS Ch #02
DETAILED QUESTIONS

Q.1. Describe the adaption of plant for different internal conditions. “OR” Describe the three main
aspects of homeostasis.
Adaptation of plant for different internal conditions:
There are three main aspects of homeostasis.
Osmoregulation:
It is the maintenance of internal water and salt conditions by osmosis.
Thermoregulation:
The maintenance of temperature within suitable limits where enzymes can work optimumly.
Excretion:
The process where metabolic toxic waste or excess metabolic substances from body i.e.NH3, Urea
or uric acid, gumes, latex etc.
Q.2. Describe the process o
Process of excretion
At daytime pla

tion or storage of CO,.
tosynthesis'in gre
produced in respiration utilized in photosynthesis. Wh

respiration the plant ge pfrom.air and release . atal
At night plant o respiration only CO5, iS pnee ' em aesplogess of
diffusion through body surface. green parts perfor S g hile non

green parts perf is gaseou e through bo
Q.3. Describe /Ee iﬁ for removal

Removal of ex "

The plants removed extra water b ys.
(a) nspiration ation
Transpiration::

Transpiration is the remgoval of water in the for
at day time.
Guttation:

Guttation is the removal.of water in the form of liquid.from the margin of leaves through special
pores, hydathodes. It only occurs at.night when water pressure is high in leavesand low temperature
environment is present.

Q.4. Which secondary products-are produced by plant? Define them.

Write about thedatex, resins and.gums.give examples.

Latex:

It is milky juice secreted by certain plants like Rubberplant which removes from scare like openings.

Resins:

from scare like openingssThey are.yellowish solids.
Gums:

Some plants produce special types of gums for example Neem or Keeker etc. The extra amount of
these are removed from special pores called lenticels.
Mucilaginous Material:

Some of these carnivorous plants and okra produce mucilaginous material to capture insects.
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Q.5. Name the different types of plants on the basis of water and salt quantity. Define them and write
their characteristics.
Types of plants on the basis of water and salt quantity:
The plants grow in different conditions of water and salts, on the basis of water and salt quantity
there are four type of plants.
(a) Hydrophytes (b) Halophytes (c) Mesophytes (d) Xerophytes
Hydrophytes: (hydro = water; phyta = plants)
The plant which grow in fresh water; they live completely or partially in fresh water so called totally
or partially submerged plants. They adapt the following characteristics for removal of excess water.
» These plants do not contain roots or have poorly developed roots.
» They have broad leaves if partially submerged and have stomata at upper epidermis e.g. water lilly.
» They may have thin and spongy tissues in leaves and stem in totally submerged plant e.g. Hydrilla.
Halophytes: (Halos = salt)
They grow in sea marshes or in saltish water=in.salty.condition water moves outside the cell which
is not suitable for plants. To move water from outside to inside the plant develop following

characters.
> Plants developd!ﬂ:lj“-‘ere plant store salts by taking it through active transport.
» Plants oppose tside from vacuolé:

> Some salt accumulated at surface of leaf which 8t

Mesophytes:
The plants grow e water containing

» They have developed root system which do not roﬂ/.qzﬁn.

» They hav i ' rage) sized lee .
Xerophytes: Mpuﬁ' r -
Plants gr () fergfantity. They g ﬂl ude. To
comserve water‘and'absorb prope ofd i
TmWMem iy
They possess thick waxy cuticlesiover epidermisftost

stem soft, wet and juicy called succulent (juicy).Okg
Q.6. Describe the process of osmoregulation in aquatic animals and terrestrial animal.
Osmoregulation In Aquatic Animals:

The aquatic conditions are classified onthe basis of the concentration of salt present in it.
Fresh Water:

The water which contains very low'amount-of salt called fresh water:
Marine water:

The water contains high'salt called marine water.
Osmoregulation in Fresh water: v

Fresh water animalsthave hypertonic (High salt)eonditions insidettheir body orcells soithey alwaysi =
facing the problem of flooding.of H50.and loss of salts. We can-classify further.theése animals in\fwzbﬁo pS:
Unicellular:

These animals pump out excess water by contractile vacuole. e.g. Amoeba, paramecium etc.
Multicellular

» These animals pump out excess water by producing dilute urine.

» Loss of salt is compensated by active uptake of salt by gills and skin as well as use of salt containing
food.

YV VY
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Osmoregulation in Marine Animals:

Usually marine animals have hypotonic conditions (Low salt) Inside the body but some marine
animals develop hypertonic (high salt) or isotonic (same salt condition) by metabolism.
Osmoregulation in terrestrial condition:

Terrestrial conditions are harsh for living organism because the direct contact of heat to body
causes loss of water which leads to dehydration which is the major problem for terrestrial life. Only
arthropods, some mollusks reptiles, birds and mammals can survive in this habitat because. They have
following characteristics.

» Their bodies are covered by exoskeleton or thick skin, which prevent loss of water.
» They conserve water by reabsorption in kidneys and rectum.
» Some of them can produce water from fats catabolism with the help of peroxysomes i.e. camel,

kangaroos.
» Continuously drinking of water or using liquid food.
Bony Fish Cartilaginous Fish Osmoconformer
Have low salt inside the body. Have high salt by storing urea Have equal amount of salt.
inside.
Actively get sea water Eatsfoodawhich contain These animals do not require any
salt glands to increase nitrogenous comp
and desalination.
Produces concentrated |
Q.7. Define excretio etion is necessary?
Excretion:
The remo idls from cell and
Importance of I’l‘ '
» Nitrogen P83 of uric aC|d) W|II (o}
> es materlals are usually toxic
» Balanc i tai

Q.8. Define excretory organ. Namethe write the exCret
the following. Planaria,/earthworm; cockroac
Excretory organ:
The animal cells produce their, nitrogenous wa
tissue fluid or in blood. So the animals develop some organs to fllter the tissue fluidior bIood These organs
are called excretory organs.

Animal Phylum Excretory organ Excretory Source
compound
Planaria Platyhelminthes Flame cells Dilute'urine Excretory ducts
(Protonephridia)
Earthworm (Annelids) Metanephridia Dilute Urine Coelomic fluid
Cockroach (Arthropod) Malphigian tubules Uric acid pellets Haemolymtﬁ
(Hemolymph)&i£}

Vertebrate Kidneys Unie Acid “Btood” 'h':‘.}‘m 3

Q.9. Describe the homeostasis in man.
Homeostasis in man:

Human have well developed homeostasis system. The main organs which involved in homeostasis
are.

(a) Skin  (b) Lungs (c) Kidneys Skin
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Skin:
The skin is considered as the largest organ of the body, basically functions as a protective organ as

the first line of defense but it also works efficiently as a homeostatic organ by maintaining temperature,
water and salt.

Lungs:
They maintain levels of 02, and CO2, in the blood, body fluid and cells Maintenance of 02, and CO2,
Level, maintain rate of respiration and continuous flow of energy.

Kidneys:

Kidneys are called filters of the body fluids, they maintain internal water by removing excessive
water, also maintain urea, uric acids, creatinine and other waste by excreting them through urine.
Q.10. Describe the structure of skin and function of each layer of skin.

Structure of Human Skin:
Human skin consists of three layers called epidermis, dermis and hypodermis.

Epidermis:

The outer layer of skin is epidermis, made up of/flat, dead cells containing keratin protein. This layer

does not contain blood mpermeable to,water and preventiwater loss from the body as well as
work as protective lay g entry‘toymicroorganisin

Dermis:
Dermis is the lay e i i tains i.e.
nerves ending receptors , pa is=a sweat glands
which secrete sweat on tEﬁHﬁ intai : J ecrete L.a‘ 3 alt.
regulation. The de lligle and sebaceg “
Hypodermis: M HBEI' '
Hypoder §t1dyer of skincontaimi

Derma
Hypoderm is\\_
Subcutaneous
layer
tissue
Fig. 2.7 LS of human skin
Q.11. Describe the role of skin-in regulating the body temperature. “OR"
What happening when the temperature ofithe.body:startsto rise? “OR”

What happening when the temperature of the body starts to decrease?
Role of skin in regulating body temperature:

The skin is the organ which help in regulating body temperature when the receptor in skin detects
change in body temperature from set point (set point of human is 37°C) i.e. increase or decrease, and then
Receptor send nerve impulse to the brain. It occurs by feedback mechanism to correct the temperature.
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Body temperature starts to rise:
Production of sweat:

The sweat gland starts to produce and secrete sweat. The sweat accumulates at the surface of skin
which evaporates with heat energy so the body feels cooling.
Laying down of hairs:

In hot condition, muscles which are attached with hair relax. It allows the hair to lie flat against
surface of the skin.
Vasodilation:

Arterioles found in the form of network in dermis, dilate (become wide) which increase the flow of
blood, as well as it brings the blood vessels near the surface of skin which allows more heat loss. This
process of vessel dilation is called vasodilation.

Body temperature starts to decreasing:
Erection of Hairs:

The muscles contract pulling the hairs upright'and trapping a player of insulation air next to skin.
Now it is not very much effective in human.
Vasocontraction:

Narrowing of i of dermis‘occurs
less heat is lost.
Decrease in sweat P

The sweat gland|sto
Increase in metaboln rate:

In cold c tabollsm int i at which is
distributed arou B I stream. It pre podermis
which work as a =Em

Q.12. Describe the role of lungs to-kee
Role of lu maintain the ¢

Tissue or cells pr a large.amotint of co, ‘@ i | 5 through
tissues via blood capillariespthis'CO, diffuses into the b . i aedrbonic acid.

of skin so

duce and secrete s

detectors (receptor) carotidibodies and aortic bodies. Most.of the bicarbonate ions diffuse out from RBC to
blood plasma. A small amount of CO,. The CO, diffuses out of the'blood capillaries and into alveoli, where
form it is expelled out when breathing out. Ifithe CO,, level increasesdn blood;pH of blood start increasing
so that the receptor sends a messageto.the control centre which ultimately.increases the breathing rate to
expel out the CO,, efficiently.
Q.13. Describe the role of kidney in controlling blood composition.
Role of Kidney in/controlling blood composition:

Blood is the fluid having cells. In plasma, it"contains a high amount_of*H,O and some solutes I|ke
Na®, CI, Ca*", K, etc./with nitrogenous Waste. Liver continuously produces urea and NHs, by break ing-
amino acid, we continuously take different solute;ions in our food like Na®, Ga™, K*-€tc. the c@g%,rﬁi"_ £
of H,0, solute and'nitrogenous waste are maintained by kidney through process=of filtration ['4nd
reabsorption, which we will study in next topics.
Q.14. Describe the urinary system or excretory system in man.
Urinary System Or Excretory System In Man:

Urinary system in human is consisted of

@ A pair of Kidney & A pair of ureters & A urinary bladder & A urethra
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Kidney:

Kidneys are reddish-brown bean shaped organs, situated at the dorsal side of the abdominal cavity
on either side of the vertebral column. The kidneys lie above the waistline. Each kidney has an area in the
center of concave surface which faces vertebral column; this area is called Pelvis hillus. The renal artery,
renal vein, nerve and ureter are connected to each kidney at the hillus.
Ureter:

The ureter is a narrow tube which connect the kidney to urinary
bladder. Urine passes through ureter to the urinary bladder.
Urinary bladder:

The urinary bladder is a thin walled muscular bag situated towards
the bottoms of abdominal cavity in front of the rectum which stores urine.
Urethra:

The urethra is a tube which comes out from the urinary bladder,
runs down and opens outside the body through urinary opening. It passes
urine from bladder to outside the body.

Q.15. Describe the str an kidney: '
Structure of Kidne
Kidney is enclosed in'a membrane.called. perit@n id i i itoneum and

kidney called peritonealflui ich‘reducessthe frictiof. three main
parts: the cortex, the m he pelvis.
Cortex:

Medulla:
The med tion‘of the k

Renal Pyramids:

Me contains the conical projeeti caIIe F amids; Kidn ain 12-16
pyramids. The me ons.
Nephrons:

Nephrons are the basic, structural and.functional tubules

where osmoregulation occurs,to produces urine.
Pelvis:

The kidneys are connected to the ureter at pelvis. Pelvistis a funnel like space. It is the enlarged
portion of ureter inside the kidney.

Cortex Cartical Afferent arteriole : =3, Distal convaluted
glomerublaus o\ ) tubules
Proximal ]
e 1alla Miner calyx convoluted tubule _ “HBREP Y Cortex-medulla junction

Renal artery Juxtamedullary Collecting duct
glomeralus
Renal vein
I ) ”-HjﬂT ':"EI'_'I'-I Intertubular
Kidney pelnis i — > |&
Ureter Copsule

capillary network

Urine flows into renal pelvis

Fig. 2.11 LS of Human Hidney

Fig. 2.12 Structure of Nephroa with Blood Vessels
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Q.16. Describe the structure of nephron in detail.
Structure of Nephron:

Nephrons are the functional unit of kidney. Each kidney contains more than one million nephrons,
which are microscopic urinary tubules. Each nephron consists of four main parts. Nephrons are surrounded

by different blood vessels that are connected tot eh renal e

artery and renal vein. : into 2 shers. Cambotuted {oied)
Distal convoluted tubule tubules. Which passes into the
hen the tubule enters the| me: a.

Bowman's capsule: cortex again, it becomes dudl

convoluted again.

Each nephron begins in the cortex as a cup like
structure, which is a double walled is called bowman
capsule. _
Proximal convoluted tubule: "o

Bowman’s capsule leads into a short, convoluted
(coiled) tubules, which passes into the medulla is called
proximal convoluted tubule.

Loop of Henle’s: Flomepiiue

The renal tubul medulla,sextends into
the renal pyramid an ke tubeswhich exte
back into the cortex is Henle’s.

Distal convoluted t e-
It is third coiled jpar Bnnects the loopof Hehl
i

Fibrous capsule

with the collecting ductwh n the cortex.

Q.17. How doe

'L'C'OI‘I? Describe
Function of N
Em . . .

e. The blood enters the kid

ar rioles.
Into numekg i A capsule are

» Each a Vi
collectively called, glomerulus. Bowmann’s 5 C ively called
Malpighian body.or renal corpuscle.

» Blood leaving the glemerulus through efferent’ a ding the
nephron.

» Blood capillaries surround.a loop of Henle’siunite to form venule, which ultimately joins to form a
branch of renal vein.
Q.18. Describe the role of kidney in urine formation.
Formation of Urea:

The urea is formed within the liver cells. The liver stores surplus glucose of food by converting it
into glycogen and other food.substances but it cannot storé the proteins. The excessive amino‘acid break
and get some energy from it. The amino group (NH3)-is removed from amino acid‘called deamination. This
NH3, group is converted into ammonias(NH) which is very poisonous, it maykill the cell when stored in -:-; IE]
concentration. So the'livercells quickly convert'NH3pintosless'toxic substance urea. This urea.is carri d-@tﬂ__:
blood to kidneys and excrete outuin the form of urine. A small.amount of-urea.is‘also“excreted-in-sweat asn 1"
well.

Urine formation:

Excess mineral salt and nitrogenous waste products i.e. urea, creatinine and uric acid, which are
poisonous if accumulated. These are removed from body with water and afferent this mixture is called
urine.

Urine formation takes place in Kidneys. Two main processes are involved in the formation of urine
within nephron.

(i) Filtration (ii) Reabsorption
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(i) Filtration:

Filtration is the process of taking out material from blood. It is of two types.

(a) Ultrafiltration (b) Selective filtration.

(a) Ultrafiltration:

Ultrafiltration occurs at Malpighian body when the blood from
afferent arteriole enters into glomerulus located in Bowman’s capsule.
Most of the blood plasma is forced out of the glomerulus blood
capillaries into Bowman’s capsule without any selection. Process of non-
selective filtration is called ultrafiltration.

(b) Selective filtration:

Selective filtration occurs at proximal and distal convoluted
tubules when blood flows into peritubular capillaries, the remaining
amount of urea filter out from blood by active transport. It requires
some energy.

(ii) Reabsorption:

In a normal adul ( cm3 filtrate i med in the kidney every minute. If this large
amount of filtrate all uzf e ody i nvill_dehydrate and death may

Re-absorption
Secretion

Fig. 2.14 Ultra Filtration in Glomerulus

occur. To prevent this @ nephron

useful substances and excessive
(a) Non-selective

(a) Non-Selective Reabsof
Non-selective reas i 3 Sluted 3 ction.

(b) Selective REabsorptioh: ™

IR RN B ' . ol .

Q‘. pecurs at 1 ' : ones. i.e.
)y paratny ana Of

=)

L

Selective Feabs IRt
antidiuretic hormone (AD

Fig. 2.15 Resorption of Material in Nephron
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Q.19. Describe the role of kidney in osmoregulation.
Role of Kidneys in Osmoregulation:

The water potential (capacity to loose water) of blood in the body has to be kept constant because
big and sudden change in the water potential of blood can lead to serious problems e.g. if plasma becomes
very mi dilute water will enter the blood cells will swell and possibly burst.

On the other hand if the blood plasma becomes too concentrated water will move out of te cell by
osmosis, as a result of it the blood cells, tissues will becomes dehydrated and shrink. This control of water
and salt content of the body is known as osmoregulation. Kidney is not only an excretory organ, it also
regulates water and salt balance in the blood. Kidneys makes sure that the concentration of blood stays

more or less constant.
Snmuliates
Water potential of

Water potmnal nf
blood increase

Stimulates

Fig. 2.16 Role of Kidney in Osmoregulation
Q.20. Describe the disorders of kidneys.
Kidney Stone:

A kidney stone is'a solid mass that forms frem the crystals of calcium oxalate or calcium carbonate.
Sometimes uric acid and cysteine are also present in it. These molecules separate from urine, precipitate in
kidney and deposit/in the form of 'stone. Sometimes-these stones are not hard_therefore they'break into
sand like crystals which can pass outwof the body with urine without.pain. The little large size s

pain. 7
Treatment of Kidney Stone:
Lithotripsy:

It the size of stone is comparatively small we can use the technique of lithotripsy to break stone by
ultrasonic waves (sound waves). The broken rudiments drain out from kidney with urine.

Renal surgery:
The large size stone cannot be broken by lithotripsy, so it is removed only by the process of renal

surgery. The large intake of water is the only measure to minimize the chances of formation of stone in
kidney.
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Kidney failure:
Sometimes the nephrons of kidney stop working, it is called kidney failure. It is mainly due to solute

disbalance in blood and kidneys. The failure of kidneys allows urea and other waste material to accumulate

in blood. The amount of H20 is not regulated also. This disbalance of solutes cause death unless the

patient is given treatment to filter out waste by machine.

Kidney dialysis:

Patient of kidney failure may get a kidney Bload thinnees
transplant. A person with two healthy kidneys may 8 w_wmmmg
donate one kidney and survive with one kidney. If a
donor is not available, the partient can be treated
with dialysis using a dialysis machine. A dialysis
machine performs the function of a kidney. It helps
to clean the patient’s blood from metabolic waste
products and toxics.

For effective treatment the patient needs to

undergo dialysis 2-3 ti . Each session
lasts about 3-5 hours&ﬁ{iv n the/patient’s
body size and medical ion

f n SHORT-QU
Q.1. Why homeostasis i d?(For Answer Q#7)

|

Dialysis fluid
carnng waste
products und
uree is removed

Arterial blond

Tewet the srim Dialysis fluid in

a2

Clean blood returns

1o a vein in the arm Dialysis machine

Clean blend fiows through bubble
trap to get rid of any bubbles

Ans. Homeostasis is required because it is a set of me j inte ironment of

Q.2.

Ans. : sithrough special
: i vefland low

Q.3. How plants survive in'saltish water? (For Answeér

Q.4. Why skin is considered as excretoryorgan? -
Ans.  Skin functions asan excretory organ because it contains,Sw at on the
surface to maintain temperature and also secrete.uke g

Q.5. What type of structures.are presentiin dermis to perform different functions?

Ans. Dermis is the layer present between epidermis, and-hypodermis, it contains many different
structure i.e. nerves ending receptors to detect temperaturechange,pain, pressure etc.

Q.6. Draw a neat and labeled diagram.of nephron. (For Answer Page #:17)

Q.7. What is kidney stone? (For answer-Q#20)

Q.8. How human skin maintains temperature in cold conditions?

Ans. Human skin maintains temperature in cold conditions by increasing the rate of metabolism in the
organ generating more heat which is distributed around the body the"blood stream. It prevents
loss the heat through the adipose tissue (fats) in hypodermis.which work as an insulation layer: IR

Q.9. When dialysis is required? ) > :

Ans. For effective treatment-the patient required to undergo dialysis 2-3"times a.week. Each sessioh
lasts about 3-5 hours depending on the patient’ssbody'size and medical condition.

Q.10. Why filtration at peritubular capillaries called ultra-filtration?

Ans. Filtration at peritubular capillaries called ultra-filtration because when blood flows into
peritubular capillaries selective filtration occurs and remaining amount of urea filter out from
blood by active transport.




Page # 20

TERMINOLOGY AND DEFINITIONS

Homeostasis:
Homeostasis is defined as the maintenance of the internal conditions of the body at equilibrium,
despite changes in the external environment “OR” Homeostasis is set of metabolism which
maintain internal environment of an organism within suitable limit.

Hydathodes:

Hydathodes are modified pore, especially on a leaf, in a plant organ responsible for guttation in
vascular plants. “OR” The removal of water take place in the from of liquid from the margin of
leaves through special pores are called hydathodes.

Sebaceous Gland:

Sebaceous gland, small oil-producing gland present in the skin of mammals. Sebaceous glands are
usually attached to hair follicles and release a fatty substance, sebum, into the follicular duct and
thence to the surface of the skin.

Vasodilation:

Vasodilation is a_respo being too hot. The process includes the widening of blood vessels at
the skin surfaccd ﬁi“eat loss through'the surfacerof.the skin.

Vasoconstriction:

Vasoconstriction is a response. to being too
vessels at the skin surfa heat lossthrough

Carotid body:

Carotid begy, i ‘s pH, CO,, and|O
Aortic Body: noﬂ '
The aorti &céptor located alo i ‘ r'ﬁJt e blood’s

ph,.CO,, and Oy
Nephron:
Nephrons are theibasic, structural and function:
Peritubular Capillaries:
Peritubular capillaries are tiny blood vessels, su
nephrons allowing reabsorption and’secretionb
Deamination:
The process by the amino group (NH2) is removed from amino’acid” or protein is called
deamination. Amino group (NH2) converted into ammonia which is toxic, it may kill the cell. So, the
liver quickly converted.ammonia into-less toxic substance urea.

alongside
ephron.
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MULTIPLE CHOICE QUESTIONS

Choose the correct answer:

1.

10.

The internal condition of an organism is referred as:

& Homeostasis & Internal environment & Internal metabolism & Feedback mechanism
A set of metabolism reaction which maintain internal environment is:

& Positive feedback & Negative feedback &  Osmoregulation 8 Homeostasis
Removal of extra liquid water is:

& Exudation & Guttation & Respiration &  Transpiration
Plant grow near coastal area called:
& Xerophytes & Halophyte & Epiphyte & Hygrophyte
Organ of human body which is considered on the largest organ is:
& Skin &  Digestive tract  8s Liver & Brain
The maintenance of body temperature with in suitable limit is called:
&  Homeotherm & Thermoregula &  Heterotherm
The kidney is enclosed in a membrane called:

s Plumule

Selective reabsorption in
G Glomer ~ EVF “{«

The hormone A
&

& Pericardi 8 Peritoneum
The network OMI) i%ﬁe 3
& Epidermis s mis

s ta .




Page # 22

COORDINATION AND CONTROL Ch # 03
DETAILED QUESTIONS

Q.1. Define different types of co-ordination.
Types of co-ordination:

There are two types of co-ordination. Both are inter-related and interact with each other to
develop proper response.

(a) Chemical coordination (b) Nervous coordination
Chemical Coordination:

It takes place by releasing specific, signaling molecules such as hormones by special cells or glands.
These molecules are released to stimulate or inhibit other cells or tissues of the body. The target cells must
have receptor molecules (special receiving molecules) for signaling molecules. This kind of coordination is
helpful in lower animals as well as plants because of their simple body plans and small size.

Nervous coordination:

It is an advance type of coordination exhibited/by most of the animals, which is a consequence of
specially designed cell, neurons dponsstimulationsgenerate electrochemical signals. Since the
signaling is in electric i y fapid.

Q.2. Write differences between nerves-co-ordinatic

Nervou ination
It is activity of ne
It is signal type is elec ical.

It is rapid in action.

Response is ;?;Hil FR iill

It is advancé type Bf copiitination

It is exclusively related to.animals.

Noju|dW|IN (R |3

prinditive ¥/ #&0fcoardindhichs
Invo eurotransmitters. l
Q.3. Describe natiopsin lower d

Coordination in lower organisms and plants:
Lower organismsilike prokaryotes; protozoa,

growth, metabolism, reproduction, etc. for/example, leaves of the “touch me not” are closed when
touched. After a short while, they restore their original open position. .The pressure or touch serves as
stimulus while closing down of leaves.is the response.

Other responses like growth, reproduction are due to the secretion of hormones by secretory cells
and carried via the transport'media.to their respective target organs. Another fascinating movement is the
turning towards the direction of sun in “sun flower“plants. It’s-a"bit slower movement which is\believed to
be caused by phytohormones:called auxins. It causes rapid<ell growth in shaded regions of the plant.

Q.4. Draw the flow chart of nerves system.

Human nervous system:

u.,__

most complicated type. Nervous.system consists of two major divisions, viz. central Nervous-system (CNS!
and peripheral Nervous system*(PNS).

FLOW CHART OF NERVOUS SYSTEM

MNervous system
|
Central Nervous System Peripheral Nervous System
| |

Brain Spinal cord  Cranial nerves Spinal nerves Sense organ
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Q.6. What is CNS? Describe its main components and their important function. (OR)
Write the functions of different parts of brain. (OR)
What is spinal cord? Write its functions.

Central Nervous system:

It is the major command and control center to which stimuli are reported and decisions are made
and conveyed to effector organs. It consists of two main components brain and spinal cord.
Brain:

It is the major command and control center of our body. It is wrapped in there protective
membranes called meninges. Inside the brain, there are empty cavities or ventricles filled with a
cerebrospinal fluid (CSF). It also provides a cushion-like protection to the brain. Bones of the skull provide
another protection to brain. Human brain consists of following important part. Cerebrum, hippocampus,
amygdale, thalamus, hypothalamus, mid-brain, cerebellum, and medulla oblongata.

Cerebrum:

It is the largest part of the brain where important decisions are made. It is considered to be the seat
of intelligence, all conscious activities and memory. Its outer part, cortex or gray matter is grayish in color
and consists of cell bod| while inner part white matteris whitish and consists of cell processes
which are hair like ou }"rum consists of two hemispheres, i.e. Rig
hemlspheres The rlgh [ j

determination. It can b o'foursSections or lope ‘ P paral lobe
and Occipital Lobe. Fro ssociated with though S arie iated with

hearing and spe ssouated wit
Thalamus: nn r'
Thalamus i faifl jist above.the Ry

part of thecortex:

Hippocampus:
It is related with long-term memorysAmygdale:

(pain, pleasure, etc.)
Mid brain:

In human it is relatively smaller
and involved in integration of visual and
olfactory (smell) stimuli. \It is ‘also
collaborator of spinal cord with fore-
brain.

Cerebellum:

It is highly convoluted structure ) : . &
located on the dorsal‘side. just*below Cereheltum = il | ~—
the cerebrum. It control'theprecision in : i
movement of the muscles for balance
and maintains the position of the body Faramen magmm
in relation to gravity. Activities like Spinal cord
writing, drawing, painting, dancing,
crafting have become possible due to
its elaborate structure in human.

Cerebrum Third ventricle

Chorold plexus
P Lateral ventricle

Pineal gland Hypothalatnus

Oiptic neree

Fourth ventricle
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Medulla oblongata:

It lies just above the spinal cord. It is the control center for automatic activities like breathing,
heart-beat, blood pressure, coughing, swallowing, hiecupping, digesting food, etc. such activities are
termed as Reflexes.

Pons:

It lies on the ventral side of medulla oblongata. It helps in controlling the facial muscles as well as
helps in sleep and wakening.
Spinal cord:

It’s a butterfly shaped, thick, whitish, long tube like structure which arises from medulla oblongata
and extends down through the vertebral column. Unlike brain, in cross section, its outer portion is whitish
called white matter while inner is grayish or gray matter. Like brain, it is also wrapped in meninges and
bathed in cerebrospinal fluid.

Function of spinal cord:
< It acts as a mini control center for few reflexes:
4 It also acts as express way for flow of information from brain to the different parts of the body and

vice versa.
Q.7. Describe the p us system.,
Peripheral nervous

It consists of ca rises from'the centr: ent organs
of the body. Each cabl bfﬂ% a Nerve. Each nerve es,of sensory and
motor neurons. The PN somatic nervous syst 2 f S ms.

Somatic nervous system: =

It is assoc '\lffs and glands
Autonomic ne

It is assouated W|th mvoluntary functlons like d o

e vital for

maintainingife processes.
Q.8. Definen i cture’of neurc
Neuron:

For answer definition.
Structure of neuron:
The cells of the nervous system are termed as neurons. Each neuron is specialized to generate and
conduct neuronal signal ornerve impulse. Neuron consists.of following parts.
Cell body or soma:
Cell body or soma comprisedrof plasma membrane, cytoplasm and.nucleus.
Cell processes:
The cell processes are hair-like projections given.out from soma. They are of two.types dendrites
and axon.
Dendrites:
Dendrites receive stimulus.
Axon:
Axon transmitsithesecemmand eitherto some
other neuron or some effector cells.
Myelin sheath:
Like an electric cable, cell processes usually
have insulate coverings, termed as myelin
sheath to ensure the uninterrupted
transmission of nerve impulse.
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Q.9. Whatis reflex arc? Explain it with example.
Reflex are:

Pre-programmed responses regulated by CNS are termed as reflex actions. Some of them are
directly regulated by brain while others by spinal cord.

Example:
The simple reflex action is knee jerk. It occurs when the tendon of muscle below knee joint is hit by

some object. As a result, the leg is extended forward sharply. The knee jerk reflex arc involves only two
neuron, a sensory and other motor neuron whose soma lie in the spinal cord. In complicated reflexes, the
reflex arc may involve one or numerous inter-neurons in between sensory and motor neuron.

Q.10. Explain an experiment which show contraction of shin muscle (leg muscle) of Frog.

Apparatus:
@ Dissecting box @ Frog @ Dissecting tray & Wires
@ Petri-dish @ 12 volt D.C. @ Charged battery

Procedure:

The simple reflex action is knee jerk. It occurs when the tendon of muscle below knee joint is hit by
some object. As a res tended forward sharply The knee jerk reflex arc |nvoIves only two
neuron, a sensory anddvﬁl’ﬂoeuron whose soma_li 3 3 exes, the
reflex arc may involve us.inter-neuronsi S m
Observation:

Muscles contrafﬂﬂgded signal-throughthe v ent. i iment, we
observe that a shin mu from dissected frog is p 3 , i
dish. When art|f|C|aIIy stimulated by/power supplied i.ef1 Jmett (

Result: l 'al
This expe ﬁr co ion.of,shin musc
m
the sense organs and write o
Receptors: tors

Q.11. What are receptors

Receptors are the sensory tissues or organs whi
Sense organs of man:

In man there are fiveimajor/sense.organs. Eyes,
Function of Eyes:

Ears are the organs of hearing and balance.
Function of Nose:

Nose is the organ of smell by:which we differentiate the good and bad-smell.
Function of Tongue:

Tongue is the organ of taste, which can detectto sweet; salt, sour and bitter tastes.
Function of Skin:

Skin responseto external stimuli such as touch, heat, cold and pressure:
Q.12. Describe the structure of eye also draw:the labeled diagramof human eye.
Eye of Man: 2) =

It is an organ of sight..Each eye istabout 2.5¢m in diameter, spherical in shape and closed in a b
case the orbit for protection. The front expose part has two eye lids for closing or opening the eyes.
Internal structure of eye:

Internally the eye ball is made up of three main layers. Sclera, choroid and Retina
Sclera:

It is the outer most layer or tough coat of the eye. It is white part of eye. The front part of sclera
becomes transparent is called cornea. It provides shape and protection to the eye.
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Choroid:

It is the middle or second layer of the eye. It is pigmented and vascular. It has a rich supply of blood
capillaries. It supplies the blood and nutrition to the cells of the eye.
Aqueous chamber:

Behind the sclera, lies a small chamber filled with watery fluid this fluid is called agueous humor.

ris:

Behind the aqueous chamber, lies a coloured part is called iris. It can contract which reduce or
enlarge the size of the pupil.
Pupil:

Iris having a circular opening or hole in the middle is called pupil. The pupil appears blackish.
Convex lens:

Behind the iris lies a convex lens suspended by a ring of circular muscles known as ciliary body. The
contraction of ciliary muscles causes change in the shape/of the lens to adjust focus.

Vitreous chamber:

Behind the lens, there is a main cavity of eye ball filled with a clear gel like fluid the vitreous
humour.
Retina:

The innermost layer of eye is retina on which thg i , nd 1ens. ehas sensory

cells, rods and cones w timulation-convert
light signals into nerve d report tham to
the brain.

also done by the changing/the curvatur B P pic nerve

action of cornea
retina. The sensory cellstof retina, rods and cones
convert the image into nerve impulses that are
transmitted to brain throughioptic nerve.
Q.13. Name and the three layers of human_eye and write
Main layers of human Eye:

The three main layers of human eye are the following.
Sclera:

It is the outer maost layer ontough coat of the eye. It is white part of eye. The front part of sclera
becomes transparent is called cornea. It provides shape and protection to the eye.
Choroid:

It is middle ornsecond layerof.eye. It is pigmented and vascular. It supplies blood to the‘eye.
Retina: T

The innermost layer of eye is retina on whichithe imageiis formed by corneaand.lens. It has sen ary
cells, rods and cones 'which_upon stimulation convert light signals into_nerve impulses-and report thel
the brain.
Q.14. Write short note on the following.
Pupil Reflex:

The pupil adjusts itself depending upon the intensity of light. In case of bright light, it protects the
retina by constricting itself so less amount of light falls on retina. Vice versa, in dim light condition, the
pupil dilates to allow more light to fall on retina.
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Accommodation:

It is an automatic process of altering focus to get sharper image of the near objects. To do this, the
ciliary muscles contract allowing the elastic lens to become thicker and more convex. With age, the lens
loses its elasticity and as a result, accommodation becomes increasingly difficult.

Role of vitamin A with Vision:

Vitamin a or retina is required for proper vision and needed for sensory cells of retina. It also helps

the cornea to be well lubricated. Deficiency of vitamin A could lead to corneal ulcers and blindness.

4 Far
Relaxed ciliary muscle

Fig. 3.12 Mechanism of accommodation
isease of eye. Write short note on the following.

Flattened lens Relina

Spherical lens

Near

Contracted ciliary muscle

Q.15. Describe the dis
Short-Sightedness

Short- sighted
in focusing distant object while the near objects are fo
normally. It can be nd corrected. by
appropriate glasses or contactil s.

Long-Sightedness or Hyperopia:

Long-sigh i@)mis the difficulty
focusing closer o il ;' i'n istclear. It ca
diagnosed and usimgsappropriate-glasse

contact lepses.
Colour Bli :
It’s a deficiencyof vision in which o
red and green. It is due to the defectin cones of reting
person, yet the most common problem is-driving beca i nd green
traffic lights.
Q.16. Write the contribution.of two opticians. “OR” Write the contribution of Ibn-al-Haitham and
Ali-lbn-Isa about the structure of eye and treatment of ophthalmic diseases.
Ibn-Al-Haitham:
He was a great Muslim mathematician, philosopher, astronomer-and physicist-of 11" century. He
was considered as “father of modern opties”s
Contribution:
» He has great/contribution‘in principles of optics-and visual perception.
» He was the first person to consider vision as a result of bouncing back of light from-an object a
then enters our eyes.
» His most impaortant book.on optics was “Kitab-ul-Manazir” Ry =
Ali Ibn-Isa:
He was one of the most important Muslim ophthalmologists of medieval times.
Contribution:
In his famous book “Memorandum of the oculists” on ophthalmology, he described more than
hundred different eye disease and their treatment.
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Q.17. Describe the internal structure and function of ear. “OR”
Name the three parts of ear and write their function.

Structure of Ear:
The ear is the organ of hearing and balancing body. The ear of man consists of three parts.

Outer ear:
The outer ear consists of pinna, ear canal and tympanic membrane or ear drum. The pinna
composed of folds of skin and cartilage. The pinna leads into the ear canal which is closed at the
inner end by tympanic membrane or ear drum.

Function:
Ear canal has hair and produces wax to trap dust and small foreign bodies. The outer ear collects
and transmits sound waves.

Middle ear:
It is small air filled cavity behind ear drum. Internally it has three small soft bones, malleus or
hammer, incus or anvil and stapes or stirrup:

Function:

The middle ear mall cavity containing three small moveable bones malleus, incus and
stapes. The mi ected tosinner nas hrough a sm hian tube.

Function:

The middle ear und waves from airfio ARSM nithe inner
ear.
"]

Inner ear:

inside th ici ; ain“sensory hair
ceIIs The

s.q.'.q-i-
auditory system an

Role of ear in balance:
Semi-circular canals are sensitive to gravity, position and movements of headAny.of such cha "
are detected and reported torthe brain through nerve fibers. The threessemicircular caﬁa?aﬁre
connected and lie right"angle to each other:.. They are.connected to a swollen part, the vestlbule.
Semicircular canals and vestibule are involved in maintaining balance of the body in relation to
gravity.
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Q.18. What is endocrine system? Describe the different types of endocrine gland with function.
“OR” Name different endocrine glands. Also write one hormone secreted y each.
Endocrine Gland:

The ductless glands are called endocrine glands because they have no duct or tube and their
secretions are released directly into the blood. They carry hormones to their target tissues or organ.
Important endocrine glands present in man are as under.

Pituitary Gland Thyroid Gland Pancreas

Adrenal Gland Gonads
Pituitary Gland:

It is located in brain and considered to be very important. It secretes number of hormones which
influence upon other endocrine glands also besides other organs. Pituitary gland consists of two lobes in
human, an anterior lobe or anterior pituitary gland and a posterior lobe or posterior pituitary gland.
Anterior Pituitary Gland:

It has number of hormone secreting cellslts.important hormones and their effect with target
organs are as under.

Hormone Target Organs Important effects
Follicle Stimulating HDJ;B_FI—PN Gonads (Teste and ovari imulate gonads to d

Luteinizing Hormone (LH Gonads

Melanoc

store and secrete their hormones from posterior pituitz

Hormones
Antidiuretic Hormone (ADH) |"ADH maintains the blood pressure; blood volume andtissue water.
Oxytocin Oxytocin stimulates greater:.contraction of smooth.muscles as well as social
behavior.

Thyroid Gland:
It’s a butterfly shaped gland located on trachea in the base of neack:
Hormones:
It secretes thyroxine and calcitonin.
Thyroxine:
It has iodine as/its important constituent. It regulatesthe rate of the metabolic activities of cells. It reg
the physical growth and(mental develepment in children. In case of its deficiency, physicaliand mentat retardatic

occur in children. If the intake“of.iodine in dietisslow in adult, the thyroid.gradually enlarges in size. This abnorma
condition is termed as “goiter”.

Calcitonin:

It released in response to high level of calcium in blood lowers the blood calcium.
Pancreas:

Pancreas is about 6 inches long, leaf-like in structure located in the abdominal cavity in between
stomach and small intestine. It is both exocrine as well as endocrine gland in nature. The endocrine part
consists of patches of cells called “Islets of Langerhan’s”. It is involved in regulating glucose metabolism.
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Hormones:
It secretes insulin and glucagon.
Insulin:
In response to high level of glucose, it secretes insulin which helps in decreasing the blood glucose
levels.
Glucagon:
In response to low level of blood glucose, it secretes glucagon which increase the glucose level up

to normal.
Splenic arlery

Pancreatic islet

Rile duct
{from gall bladder)

Adrenal Gland:

Adrenal gland isfocated 6n'the top of each kid y.I"s jan u nsists af two glands;
the outer part is_called Adrena hile the inner Bnglis Ae eX secretes
number of sterMi ﬁﬁ; ssary for reglil > . of water
and salts. -mm "

Hormones:
It secretes

Cortisol:

| and adrenaline.

inflammation of any tissue. It stimulates glucose produ
Adrenaline:

Adrenaline medulla responds to emergency/ conditions' to produce so_called “fight or flight
response”. It secretes adrenaline or emergency hormone resulting in an/increase in blood glucose level by
breaking down of glycogen. As a result, the body responds to the emergency situation quickly. It dilates
(larger/wider) the blood vessels of muscles, heart and brain and constricts:those of kidneys.and skin so that
more blood is supplied to the muscles, heart-and.brain.

Gonads:

Gonads are the reproductive organs, viz., testesin male while ovaries in female. They are involved
in gametes formatiomand hormonesssecretion.
Testis:

Each testis is oval:shapedsstructure located’in a pouchiof skin, scrotum. It.sécretes hormone=k
as testosterone, a type-of.androgen “hormone. Testosterone is responsible for the developme
secondary characteristics in boys like appearance of moustache and beard deepening of voice, etc.
Ocaries:

Each ovary is about the size of a grape located in the lower abdominal cavity on either side of
uterus. Ovary secretes estrogen and progesterone hormones. Estrogen is responsible for the development
of secondary characteristics in girls like development of breasts, sharpening of voice, etc. progesterone
maintains and prepares uterus for pregnancy.
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Q.19. Write short note on Diabetes mellitus.

Diabetes Mellitus:

It’s a disorder in which pancreas produces insufficient or n o insulin. As a result, the level of glucose in blood
becomes very high. The excess amount of glucose is excreted in urine so the frequency of passing urine increases
many times. Moreover, the patient feels very thirsty and hungry. In the absence of using or storing glucose by the
cells, the patient losses weight and get tired.

In case of low blood insulin, it can be administered through injecting insulin derived from animals. Some
patients may show allergic reactions to this animal-insulin. It has been overcome by using pure human insulin made
by genetically altered bacteria.

Mg/DL Fasting After Eating 2-3 Hours After Eating
Normal 80-100 170 -200 120 - 140
Impaired Glucose 101-125 190-230 140 - 160
Diabetic 126+ 220-300 200+

Q.20. Write about the feed-back control mechanism of hormonal secretion.

Feed-Back Control mechanism of Hormonal Secretion:
Hormone secretiof i through féed.—back contrel.so thatithey are secreted whenever required.
There are two types of f s workingiin the bodymsnegativesandspositivesfeed=bae contre

Negative feed-back control:

It refers to the i ct in relation to the Btiff )
glucose level (effect), the uld sécretesinsulin (résponse i
set point.

Positive Feed-Back Control:
It refers t

t in relation ta
of his mother’s bmgg‘ni‘\'jje to_secrete mi
secretion several fi . R
Q.21. Describe the disordersiof thener e I:I
Disordew . .

The disorders of hervous system areas under. - l.
| |
||
d tnlini!l!:?c tract one

Paralysis:

or more muscles. It may be accompanied by loss ofisehsationsmknemin gither bleeding
(hemorrhage) or blood clot in‘the.specific part of brain. However;it could be a result of injuryto brain, spinal cord or
nerves. It can be treated if diagnosed the exact causexPhysiotherapy-of'the affected muscles is required otherwise
muscles may degenerate.

Epilepsy:

It is a brain disorder’in.which there is temporary alteration in one or.more function or recurrent seizures. It is
due to the abnormal electrical activity in brain. Stimulus like sudden-flash light on eyes is also associated cause of the
epilepsy. As a result, the victim.may /become unconscious with_stiffness of the body ‘and then twitches or jerks
uncontrollably. The frequency of seizures can be reduced.by using proper medication.

SHORT QUESTIONS

Q.1. What do youmean by feed back system?

Ans. A feedback mechanism'is a physiological regulation system in a living body:that works to ref
the body to its normal internal state or homeostasis:

Q.2. Why the nervous coordination is faster than chemical coordination?

Ans. The nervous coordination is faster than chemical coordination because. It is an advance type of
coordination, which is a consequence of specially designed cell, Neurons. The neurons upon
stimulation generate electrochemical signals. Since the signaling is in electric from so it is very
faster.

se in blood
ose to its




Page # 32

Q.3. Which of the two coordination types is better and why?

Ans.  Nerves co-ordination is better that chemical co-ordination because in nervous co-ordination signaling form is
in electric form so it is rapid in action and response.

Q.4. How reflex action works by a reflex-are?

Ans. A reflex action often involves a very simple nervous pathway called a reflex arc. A reflex arc starts off with
receptors being excited. They then send signals along a sensory neuron to your spinal cord, where the signals
are passed on the motor neuron. As a result, one of your muscles or glands is stimulated.

Q.5. Why driving license is not issued to a color blind person?

Ans.  Driving license is not issued to a color blind person because it is a deficiency of vision in which one cannot
distinguish certain colours such as blue and yellow or red and green.

Q.6. Why does thyroid gland swell up and give the name of the disease?

Ans.  Thyroid gland swells up or gradually enlarge in size due to deficiency of iodine and this disease is called

goiter.
Q.7. Whatis the role of Islet’s of Langerhans cells?
Ans.  Itis involved in regulating glucose metabolism. In response to high level of glucose, it secretes Insulin which

helps in decreasing the blood glucose levels. In response to low level of blood glucose, it secretes glucagon
which increases the glucose level up to normal.

Q.8. Whatis “emerg e” and/why itiissnamed so?
Ans.  Adrenaline is ¢ hormonewnlt is namedeso=becausesitsincreases=thesblooe sese level by
S : : i

breaking down of glycogen. As'a result, the body res

Q.9. What are the passible.r ns of paralysis?

Ans.  The possible reasoms lysis are bleeding (hé
However, it could|Be f injury to brain, spin

Q.10. What is Epilepsy?

Ans.  Itis brain di i i is temporary alteration i G f izUres.
Q.11. Different ' d nervous cao ‘
Ans. For answ . ol

TERMINOTOL

Co-ordination:
The working together of different parts of the bod | cien s!g’ns s is called
co-ordination. “OR” " The process’ where differén
meaningful functioniis,called co-ordination.
There two system are invalved in co-ordination.

& Nervous system & Endocrine system

Stimulus:
The factors which cause change either in internal or external environment of the organism.

Receptors:

The changes are detected by specialcells'ororgans termed as receptors:

Response:
The activity or action which is/performed by some living organism after analyzing stimulus or stimuli is called
response.
Effectors: :
They are the organs.that fespond on'receiving the ordersifrom the central nervous system e:g.muscles‘and;
glands etc.
Hormones:
Chemical coordination takes place by means of special secretion called hormones. These are chemicals
which are secreted by endocrine gland.
Reflex Action:
The body functions which are not under the control of the will of the organism and take place automatically
are called reflex actions.
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Neuron:
The structural and functional unit of nervous system is called neuron.
Hormones:
Chemical coordination takes place by means of special secretion called hormones. These are chemicals
which are secreted by endocrine gland.
Central nervous system:
The system which consists of brain and spinal cord is called CNS.
Nervous System:
The set of organ, which control and co-ordinate all the activities of the body is called nervous system. Nerves
system composed of two system central nervous system and peripheral Nerves system.
Reflex Are:
The pathway of a reflex action is termed as reflex are.
Cerebrospinal fluid:

Cerebrospinal fluid (CSF) is a clear, colorless bodyfluid found within the tissue that surrounds the brain and
spinal cord of all vertebrates.

TIPLE CHOICE QUESTIONS
Choose the correctJ
h

1. The activity in relation to changes‘in environmefit

Stimul Response
2. Stlmulus is deteFdﬂ
Recept Effector

3. The type of coordlnatlon through electrochemica

& lle hemlcal
4. The che eII and carrie
& Neurotransmltters Enzymes

5. T e of coordmatlon exhibite : N |
& Ner cal gdordinatign 8

6. The part of brain‘involve in‘reasoning is:

& Fore brain &s Cerebrum
7. The part of brain involved in balance and.precisio

& Cerebrum & Cerebellum
8. Vital functions for survival of animals-are regulated by:

& CNS s PNS &:_Somatic sub division._&-Automic sub-division
9. The shortest path of reflex action consists of:

& 1 neuron & 2'neurons & 3/neurons &s—\any neurons
10. The type of lensdin our eye is:

& Convex s Concave s BothA&B & . None of these
11. The automatic process of altering focus to get sharperimage of near objectiis:

& Vision &, Accommodation s Focus & All-of these
12. The vitamin necessary for propervisionuis:

&s Vitamin.A &s Vitamin B L Vitamin'C L Vitamin B,
13. Acolour blind'person cannot see:

& Anything & Red & White & Black
14. The book “Kitab-ul-manazir” was written by:

&  Jabir bin Hayan 8  |bn-al-Haitham & Ali Ibn —Isa & Bu — Ali sina
15. Sensory hair —cells are present in:

& Retina & Cochlea & Skin & Nose
16. The gonads are the target organ for:

& FSH & LH & Botha &b &  None of these
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SUPPORT AND MOVEMENT Ch # 04
DETAILED QUESTIONS

Q.1. Define the types of movement on the basis of stimuli.
Types of movement on the basis of stimuli:

On the basis of stimuli there are two types of movement.
Autonomic or spontaneous movement:

The type of movement takes place due to internal stimuli.
Example: cramps due to involuntarily release of Ca” ions.
Paratonic or induced movement:

The type of movement takes place due to external stimuli.
Example: Reflex action.

Q.2. Define the types of movement on the basis of response.

Types of movement on the basis of responses:

Locomotory Movem taxis or tactic Movement:
The type of m organism change its place eithertowards or away from stimulus.
Example: Usually n Is, bacteria*and protozoa.

Trophic Movement:
Type of growth efitporganism move to
Example: Usually faun fungi or in bacterial

stem towards light- - |
Nastic Move b
Type ofﬂ&&&'&!n osmotic wate
Example: P o silikeMtouch me.not pl
Q.3. What is skeleton? Write its'impo
Skeleton:
In animal and man the hard from work of bone
movement is known as skeleton.
Functions of skeleton:
It provides shape to organism (organs)
It provides support to organism (organs) during movement.
Provide protection to seft.and vital organs such as brain,"heart, lungs etc.
It provides surface for the attachment of muscles.
It helps in locomotion.
Q.4. Define differentitypes of skeleton:
Types of skeleton;
There are following types of skeleton found in.animals:
Exoskeleton:
If the skeleton’lies outside the body of animals:is-called-exoskeleton.
Examples:
Shell of molluses and cuticle of arthropods,etc.
Endoskeleton:
IT the skeleton lies inside the body of animals is called endoskeleton.

Examples:

Sponges, echinodermata and vertebrates etc.

FFEFFEr
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Hydrostatic skeleton:
The skeleton is formed of fluids is called hydrostatic skeleton. It helps to maintain the body structure and
locomotion of animals.

Examples:
Cnidarians, annelids and caterpillars etc.

Q.5. Prove that the skeletal system is a dynamic system “OR”
Define the term ‘Skeletal System is a Dynamic System’

Skeletal system is a dynamic system:

The dynamic property of skeletal system means that it is made of living tissues, it is capable of quick growth.
It can adapt to stress can repair itself after damage (injury). 5% to 10% of our bones dissolve away annually and are
replaced by a new one this process is called remodeling while in the growing age our bones enlarge with the growth
of the body. The remodeling system allows a skeleton to alter the shape size of skeleton in response to demand. e.g
the bones carry heavy load subjected to extreme stress become thicker to provide more strength support. Normal
stresses are major factors in maintaining bone strength. There/are three types of cells associated with bones i.e.
bone forming cells (osteoblast), mature bone cell (osteocyte)andbone dissolving cells (osteoclast).
Bone remodeling is the result of coordinated activity of osteocyte and osteoblast. This coordination can be seen

clearly at the time of repa
Q.6. Explain the pr ealmg occurs during 6 week
When the bon e following steps:¢ during

Step 1:

Bone blood fro lood «essels form a¥ |z ound > . ial cells and
osteoclast in the blood ingést d the Cellular debris and“be o 1S
Step 2:

A fractur i
which secrete a ﬂ i
break. Callus repla d).and holds the €n

together, the remodeling processire-form. th
Step 3:

Osteoclast, os
nourished the cells, osteoclast breakdown the cartilage
replaces it with bone.

Step 4:
The healing of boneicompleted.

Q.7. Explain the types or groups of skeleton'in human.

Human skeleton:
In humans 206 bones are present.which can be categorized into two
groups or types.

The axial skeleton:
The skeleton consists ofiall.the’bones which lies on the‘central axis of
the body andform the mainframe-work or main.axis of the body. It
is composed of 80.bones.
&s Head (skull 22 bones)
& Vertebral column:(26 vertebrae)
& Rib cage (ribs*12 pairs, 24 single)
& Chest bone or sternum (1 bone)

Appendicular Skeleton:
The bones which are attached with axial skeleton form the
appendicular skeleton. It includes pectoral (shoulder) and pelvis (hip)

girdles. It is composed of 126 bones. .’B-,l m
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Pectoral girdle:
It consists of two bones i.e. scapula and clavicle. The forelimb consist of humerus, radius and ulna, carpal (8),
metacarpal (5), and phalanges (14).

Pelvic girdle:
It consist of three bones ileum, ischium and pubis. Hind limb consists of femur, patella, tibia, fibula, tarsals,
(7), metatarsals (5) and phalanges (14).

Q.8. Define joints. Write about its different types.

Joints:
The junction of two bones is called a joint.

Types of joints:
There are two types of joints.

Immovable or fixed joint:
Joint where bones are fixed like puzzle pieces and do not allow to move, like 8 bones skull or 3 bones of
pelvic girdles.

Moveable joints:

Joints where boneg,ate,al to move freely or partially. So there are types of moveable joints i.e freely
moveable and par e.
Hinge Joints:
The joint allow movement in one plane only€.g kne@ j
Ball and socket:
The joint allow mave any'plans such as forwa ancesideways. Bot ints and ball
O
iy [ |

socket joints have'th sic structure. e.g shoudlder joi

- ™
' ' Femur

R

Brain case

Fig.

Immowable joints Skull Hnee as Hinge Joint Hip Joint as Ball & Socket Joint

Location and Movement of Hinge Joint:
Hinge joints move back and forth like the hinge on a door and allow movements in one plane only. The knee
and elbow are hinge joints.

Location and Movement of ball and socket-Joints:

This joint allows movement in all directions. The ball'of.humerus and femur fit into the’socket of pectoral
and pelvic girdle respectively.The hip and shoulderjoints are.ball and socket joints.

Q.9. Describe the role of ligament:and tendon in Movement.

Role of ligament in Movement:

The band of fibroussconnective tissues by which,bones arejjoined to one another‘atjoints called-ligam
works as strong firmly attached. ropes, it stabilizes the<joint or hold-the endssof two bones“together. The s
connective tissue in the ligaments protects these structures and prevents them from bending twisting or earing.
Role of tendons in Movement:

Skeletal muscles are attached to bones on either side of the joint by bands of tough, fibrous connective
tissues called tendons. They are tougher and less elastic than ligaments. Tendon transfers the mechanical force of
muscle contraction to the bones. It is strongly connected to muscles fiber at one end and to components of the
bones at its other end. They are very strong, highly tensile.
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Q.10. Draw the flow chart of the joints.
Moveable Joints
4

v v
Freely moveable joints Partially moveable joints
e.g sternum and ribs

§ 7 ¥
Hinge joint Pivot joint Sliding joint
e.g elbow, knee, e.g e.g
phalanges etc elbow joint wrist joint
Ball and socket Gliding joint
joint e.g Hip joint, e.g
shoulder joint vertebrae

Q.11. Definem
Muscles:

M S are connectiveé tissuess=consi rousg ility 'ract and relax.
Muscles cause m y parts. I

Type of muscles:

Skeletal muscles:
The muscles which are attached to thefskeleton called™sSkeleta gscles. They are associated with the
movement of bones. These muscles.are voluntary in nature. They are also called striped<or stride muscles because
they have alternate thick and thingmeans dark and light bonds:
Cardiac Muscles:
These are the muscles_which build the.walls of heart. They are also striated muscles-but, unlike skeletal
muscles they are branched in nature and arranging mash work. they are‘inveluntary in nature.
Smooth Muscles:
They are made up of long and spindle shaped cellsy€ach cell.contain single nucleus. They have no striations

internal organs.

Q.12. Describe the flexion and.extension in human arm. “OR”
Describe the action of flexors and.extensors-as.a pair.of apposing muscles. “OR”
What are antagonistic muscles? Describe with'an‘example. “OR”

How are muscles attached with the bones?

Attachment of muscles:

Each skeletal muscle is attached to the bones at two points. One end is usually attached to an immoveable
rigid bone called origin of muscle, while the other end is attached to a moveable bone called insertion of muscle.
Muscles can be attached to the bone by means of strong, whitish cords of inelastic fibres called tendons. When a
muscle contract it exerts tension between origin and insertion points and thus the organ moves.
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Antagonistic Muscles:
Muscles acting in pairs in such a manner that one provide extension and other provide flexion. The

one muscle of this pair when contracted other muscles will relax. This type of working of two muscles

against each other called antagonism. The pair of skeletal muscles which work against each other called an

antagonistic pair or antagonistic muscles.

Mechanism of Movement:

Skeletal muscles work in sets. The contraction and relaxation of skeletal muscles allows the bones
to move. Usually the members of a ]
set work opposite to each other to
bring about movement or
locomotion. When the biceps muscle
contracts it pulls upon the radius
bone of lower arm, which bend the
arm at elbow, this bending process is
called flexon. When triceps muscle

contracts it pull on
straightens or exten iN
shows that when

contracts the triceps relaxes and vice

versa. It means that e

biceps is the flexor mus ps is the extensor

Q.13. Describe the disorder o leton system.
Explain di C i :

Effect of Calci

to dental weakness,

Osteoporosis:
It is a disorder related to the agihg process. In thi e are spongy,

thinner and weaker so that they.become fragile,in this,conditi inj is i

common in female than male:

Rickets:

Rickets is the softening and weakening of bones in children, usually becauseof an extreme and prolonged
vitamin D deficiency. Vitamin D plays.vital role in the absorption of Ca’, deficiency of vitamin D leads to deficiency of
Ca” in bone.

Arthritis:

It is the painful’condition,of joints due to swelling and'tenderness of joint. The main'symptom of arthritis are
as under.

@ Joint pain @ Tenderness.and stiffness

@ Inflammation‘in and around thejoint @s restricted movement of joint

& Warm red skin‘over the«affected joint

@ Trouble dressing;"combing, gripping;.bending over squatty.or«climbing stair.
Common types of Arthritis:
Osteoarthritis:

It is caused by overuse of joints, age, joint injury, obesity, joints that bear weight, like knees, hips, feet and

spine.
Rheumatoid Arthritis:

It is due to immune system i.e. autoimmune disorder. In this disorder immune system attacks on joints.
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Psoriatic Arthritis:
In this disorder joints and skin affects.

Causes of Arthritis:
The following factors are the causes of arthritis.

& Injury & Abnormal metabolism
& Infection & Auto immune system
& Genetic makeup @ Reduction in the normal amount of cartilage or synovial fluid

Q.14. Describe the role of obesity in arthritis.
Role of Obesity in Arthritis:

Obesity puts stress on joints, especially on knee, causing pain and develop worse condition in
arthritis damage. The rheumatologist states that just 10 pound overweight increases force of 20 to 40
pound on knees at each step during walk.

The excessive fats tissues release high levels of cytokines proteins that can cause inflammation
throughout body. The same protein produced by joints.during-rheumatoid arthritis. It makes existing joint
inflammation more worse.

SHORT QUESTIONS
What are the

f skeleton?

Q.1.
Ans. For answer Q # 3.

Q.2. Distinguish bet nd cartilage.
Ans. For answer Diff:f E
Q.3. Located the cartila erent organs.

Ans. & Ends of the rlbs & Between the vertebrag i

@ Ears a ('I' tubes
(- Trach
Q.4. Enlist the name and number orbones present
Ans. in knee,
Q.5.
Ans.
Q.6. Draw neat and labeled diagram of hinge joint a

Ans. For answer Q # 8.

Q.7. What is rickets? Give its.causes.

Ans. For answer Q # 13.

Q.8. Distinguish between ligament and tendon.
Ans. For answer differences

Q.9. Locate hinge joint in'the body of-human.
Ans. There are hinge joints in the fingers, toes knees,.elbows, and ankles in the human.
Q.10. What do you mean by bicep and triceps muscles?

Ans. For answer definitions and terminology.
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DIFFERENCES

# Cartilage Bones

1 | Type of skeleton which is flexible. Type of skeleton which is harder.

2 | It is made up of cells called chondrocytes It is made up of cell called osteocytes embedded

embedded in a matrix of protein called collagen. | in a matrix of protein called collagen.

3 | It is much softer than bones as well as flexible. It is harder due to the deposition of calcium
phosphate, process is called calcification.

4 | Calcification does not takes place. Calcification takes place.

5 | It covers ends of the bones and joints. It support the organ consists of an outer shell of
compact bone.

6 | No blood vessel penetrate into cartilage. Blood vessels can penetrate into bone especially
in spongy bones.

Hydrostatic Skeleton Exoske

leton Endoskeleton

Skeleton made up of fluid.
or argan,

Skeleton deposit outside the body

Skeleton develop inside the body.

Found in soft bodied
higher animals.

Foundkin Arthropo

Simplest type of skelet It provides

protection.

bort and

It helps in extension or With

of body or its or

a
ade up of chit

In jelly fish, help
water.

Nonliving in nature

R |

.

In earthworm coelomic fluid/work
as hydrostatic skeleton:

Tendon

Tendons join skeletal muscle to bone.

Ligaments'join the one'bone to another bone.

Tendons are tough and inelastic:

Ligaments are strongand elastic.

WIN|F- |3

In tendons fibroblast present inma-rows.

In ligaments fibroblastypresent.in scattered form.
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TERMINOLOGY AND DEFINITIONS

Protoplasm:

It is the living part (material) of a cell that is surrounded by a plasma membrane.
Irritability:
The organisms are sensitive to its nature due to possess special property. This property is called irritability.
Movement:
Due to this irritability the living organism take some action to reduce its irritation these actions called
movement. “OR” Movement is the response shown by the living organism towards or away from the
stimulus.
Stimulus:
The change in environment takes place due to some factors these factors are called stimulus. (stimuli:p)
Response:
The reaction of organism due to the stimulus is called response.

Positive response:
The response away from towards the stimulus is called negative response.

Negative response
The response a s the/stimulus is callg

Locomotion:
Movement of an F i hole from one place ffo
o

Motile:
Those organisms
Sessile:

The organ fl'i"(' the substratu
sessile.
=@ m

artlla e:

D
e is a flexible connectivertissue kes b
Chond rocvte-

The cells which are presentsin the cartilage bone are

Osteocytes:

The mature bone cellsare called osteocytes.

Calcification:
Calcification is a process in'Which calcium builds up'in body tissue, causing the tissue to harden.
“OR” The hardening of bones occurs,due to deposition of calcium phosphate, this process is called calcification.
Bipedal Animal
Bipedal means two.feed=Thearganism moves by means of two feet (limb) are called bipedal animal.
Remodeling:

The bones of human body_dissolve away annually 5%t0_10% of the bones and'aré replaced by a new one
this process is called remodeling.

Osteoblast:
The cells which/are formed bones are_called osteoblast.
Osteoclast:
The bone dissolving cells‘are called osteoclast:
Ruptured blood Vessels:
When a blood vessel bursts, a small amount of blood escapes from the vessel into the body. This blood may
show up just beneath the surface of the skin. Blood vessels can burst for many reasons, but it usually
happens as a result of an injury.
Phagocyte cells:
The cell that has the ability to ingest, and sometimes digest, foreign particles, such as bacteria, carbon, dust.

erlare called
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Periosteum:
A dense membrane composed of fibrous connective tissue that closely wraps all bone except that
of the articulating surfaces in joints, which is covered by a synovial membrane. Striations or stripes:
SAN (Sino Auricular Node):
The sinoatrial node (SA node) is a specialized myocardial structure that initiates the electrical
impulses to stimulate contraction, and is found in the atrial wall at the junction of superior caval
vein and the right atrium.
Tendon:
Tough, whitish cords of fibrous material by which muscles attached with bone is called tendon.
Ligament:
Strong fiexible bones of connective tissues are called ligaments. The revelent bones of joints are
held together by ligaments.
Flexor Muscle:
Member of antagonistic muscle which bends of a limb'is called flexor muscle.
Extensor Muscles:

Member of anta i le which straightens of a'limb.is'called extensor muscle.
Bicep Muscles:

The bicep muscle is a lange muscle thatdies onit F effarm bé

and elbow. It ha or origin.
Tricep Muscles: f
large

The tricep is als scle on the back of 3

Hypocalcemia;
If Ca defi &n’rEl 'r'mlood, ultimate
is called mas ealcium deficie

MULTI Ol

” in bone
1

Choose the c
1. lIrritation caused by.stimulus is the main cause of:

& Tropism &s Movement is
2. The framework which gives/shape to anystruct callec
& Architecture & Bone Srtiage e &léton
3. The cartilage are made up,of cells called:
& Osteoclast & Osteocytes & "Chondrocytes .-&  Chondrocytes
4. The head of femur attached with:
& Pelvic girdles.....8  Pectoral girdle & Scaptla & Acetabulum of pelvic
gridles
5. The large muscles of arm is:
& Bicep & Tricep & Tetracep & Pentacep
6. The band of tough, fibrous, connective tissue which are attached to.bonhe at joints called:
& Ligamient L Tendon & Bicep L Tricep  [ow%
7. Softening and weakeningwof bone in children due to deficiency of vitamin Dcalled: D) o |t ._f ' _
&  OsteopOrosisw.. & Osteoarthritis L Rickets & ““Rheumatic fever———
8. The muscle which is responsible to straighten the limbis:
& Ligament &  Skeleton muscle s Flexor & Extensor

9. The pair of muscle where both work in opposite direction:
& Antagonist & Cardiac & Smooth & Abductor
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REPRODUCTION Ch #05
DETAILED QUESTION

Q.1. What s reproduction? Define its different types.
Reproduction:

The process by which the living organisms produce offspring of their own kinds is called
reproduction. There are two types of reproduction.
Asexual reproduction:

It is the production of off spring without fusion of sex cells (gametes). This types of reproduction
takes place from a single parent and off spring is exactly alike to its parents.
Sexual reproduction:

It is the production of off spring by the fusion of male and female sex cells (gametes). These off
spring are not exactly alike to its parents.
Q.2. Write difference between asexual and sexual reproduction.

# Asexual reproduct Sexual reproduction
1 Type of reprod kes place without i i kes_place by the
fusion of male a etes. (Sex cells). ion o malﬁnd female gametesssexcells)

w

No fertilization.

2 In this type of reproduction=only on<parent is :In' parents
required. 8

4 The offspring are exactly.similar to their parents.
5 Organisms

+lg I ﬂm to their
wellastot --' 5 as ei

6 comblnatlon of genes occu \ d causes
variatio MM i vo tion,
Q.3. Describe different types of asexual reproduction’in’plan .

Types / Methods of asexual reproduction: =

There are following types of\asexual reproductic
By fission (splitting):

It is the type of asexual.reproduction during which there is replication‘of genetic material or
division of the nucleus followed by the division of the parent body into'independent daughter cells. Each
daughter cell receiving equal amount of nucleus or genetic material. There are two types of fission
binary fission and multiple fission.

(a) Binary Fission:

The types of fission where a mother cell divides<into
two daughter cells. It occurs during favorable conditions. 1t
takes place in bacteria under favorable conditions of
temperature, nutrition and.moisture, single bacterium:divides
into two bacteria within=20 minutes and .numerous bacteria
are produced within veryshort.interval of time.

(b) Multiple Fission:

The type of fission where a mother cell divide into more than two daughter cells.
Budding:

In this type of reproduction parent cell forms a small out growth or a bud. This bud grows into a
new cell which breaks off from the parent cell. Yeats and fungus reproduce by budding.

Fig. 5.1 Binary Fission
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Sporangium w Sors

Chainof
Demlo;ﬂng Buds
Yeast Food Source
Cell
Hyphac
{a (b c) id) Pig. 5.3 Spore formation

Fig. 5.2 Reproduction in yesst by budding

Spore formation:

In most of the fungi asexual reproductive structure sporangium is formed on their body. These
sporangia have unicellular spores. They are very small and light and are dispersed by wind, water and
animals. These spores can survive in unfavorable condition due to thick and resistant wall. When these
spores drop on proper substratum, they develop into new organism | favorable conditions.

Q.4. Define vegetative propagation. Define the different.types of vegetative propagation in plants.
Vegetative propagation:

Vegetative m uctive.part of plan like, thallusyroot, stem and leaf. If any of this part
develop into new plarJg\[ﬂ1 ive propagation.
Vegetative Propagatio ts:(Throughsste :
New plants can oduced fromavegetative
leaves. The process canFﬂJ r artificial.
By Stem:

In many plants, the/stemhas buds as in onions, daffadi i g t can start new
offspring. These ty

V'[')'.ICE recognizeda : entubess, dno S.
Leaves: u

Some leaves have bud on their margln e.g. Bryophy u seM 2 ' en fall on
ground or e in contactwith/oil. After so o v 3 Yo .

Suckers:

!io the base
of stem or root of parent plant/that usessuckers, are app d form a
dense compost mats that'isiattached to'parent plant. T@o

Q.5. Define artificial propagation.,Define_ the diffe pes of 3 2 geta propagation in
plants.
Artificial Vegetative Propagation:

If the plants are artificially propagated by using the vegetative parts this method is called artificial
vegetative propagation.

Methods of Artificial regetative propagation:

The methods of artificial vegetative propagation are’as under. It takes place by cutting, grafting and
cloning.
Cutting:

Cuttings are the short.pieces of stéms that have'2t6 3 nodes and buds. It cuts obliquely belos
node from a plant. The cutting.embedded in soil ' with at least one nodeabove the soil. The adventi .“r.E
roots and shoots grow from buds of the portion:below the soil.and*above the soil respectively forming a
new plant e.g. sugar cane, sweet potato and rose.

Grafting:

This is a teachnique where a branch of desired variety of plant is joined to another plant with well-
established root system. The plant from which the branch is taken is called scion and the plant to which it
is joined is called stock. The two plants involved are normally belongs to different varieties of same species
e.g. oranges, lime and mango.
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A b

“.__ e
c

Fig. 5.9 Grafting of plant

Cloning: (Tissue Culture Technology)
It is one of the recent techniques. In this method,tissues of selected plants are cultured using their ability of
asexual reproduction in test tube or dishes. To speed up the growth, hormones are added in the growth medium.

After some time the baby plant.is erred to field for large commercial scale production of desired yield.
Q.6. Writ differences etative propagation & vegetative propagation.
# Vegetative Prop P :

1 It is natural development /of new plant-withou
human efforts.

2 Natural vegetatian usually occurs b
root, stem, or leaves.

3 Stem, runpers. gro orizantally above the

ground.
4 ne
5

plant and

Bryophyllum
Q.7.

Apomixes /Parthenogenesis:

It is the type of asexual.reproduction. In‘this process the egg without/being fertilized;becomes a complete
individual. Such individuals are sexually sterile. It is commonly observed.in somensects and rotifers.

Apomixes is the type of seed,production without fusion of male,and female 'gametes. It is the type of
Parthenogenesis which is the form of asexual‘reproduction. Where an egg develops into a complete individual with
out being fertilized. The resulting.offspring can be either haploid or diploid depending on the process and the
species. It is a natural form of asexual reproduction in.which embryo.developsin-the absence of fertilization. Most
commonly found in plants‘and invertebrates. The question_ arises here when gamete is_involved so why it is
considered as asexual reproduction? Because this process.does hot require fusion of male and female gametes to
produce offspring and'new genetic combination does not occur.

Q.8. Describe the sexual Reproduction inflowering plants.
Sexual Reproduction.in Flowering Plants. 3] >
The angiospermis.the group of'plants which<gives rise traditional.flower therefore these plant
called flowering plant. In these plants sexual reproductiontakes place through flower.
Flower:
Flower is highly modified shoot which is responsible for the reproduction by producing seeds within
fruits. Flower consists on the following wheels.
Calyx:

It is the external wheel leave called calyx which consist of sepal.
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Corolla:

It is the external wheel of leave called corolla which consist of petals.
Androecium:

It is the inner wheel of leaves which consist of stamens. It is directly responsible for sexual
reproduction of plants. Stamens produce pollen grains which take part in reproduction.
Gynoecium:

It is the inner wheel of leaves which consist of carpals. It is directly responsible for sexual
reproduction of plants. Carpals produce ovule in ovary which take part in reproduction.

Wigrna

FOR
(| RfiMio run

m o
ructure o ovﬂle. ---OR--= drawh
xS !

Q.9. Describe the st

Structur ovule:
Ovule con part

Nucellus:
Ovary contains the ovule. Each ovule has main cel

Integuments:
Necellus surrounded by two 'coats, innersand outer
known as integuments.
Micropyle:
A small opening present: at..thewapex of the
integuments is called micropyle.
Funicle:
The ovule hasya stalk by which it is attached to the
ovary wall known as funicle.
Chalza:

Chalza is a tissue between nucleolus:and funicle®

Embryosae: Fig. 5.11 Structure of svule
There is a large oval cell embedded (lying) in the

nucellus which form embryo sac (female gametophyte). The mature embryo sac consists of 7 cells i.e. one

three antipodal cells and one secondary nucleus in number while diploid cell is a fusion nucleus in the

centre.



Page #47

Q.10. Describe the structure of pollen grains.

Structure of pollen grains:

The pollen grains are developed in the pollen
sac of the anthers of the stamens and form a loose,
dusty powder. Each pollen grain is a single cell
bounded by a wall which consists of two coats. The
inner coat is intine and an outer coat is the axine. Each
pollen grain is a single cell consisting of granular
protoplasm with the nucleus in the middle.

Q.11. Define pollination with its types.
Pollination:

Pollination is a biological process in which there pollen-grains are transferred from the anther of a
stamen to the stigma of carpel.

Types of pollination
There are two Jj Ia“ation. 1..Self pollinati

Self pollination:
It is transfer of po i om the anther of the sta
Cross pollination:
It is transfer of pall r form the anther ofjone flo ] qE i , present
on two different plants belonging to'same species.

Fig. 5.13 Self pollination Fig. 5.14 Cross pollination

Q.12. How pollen grains.are-transferred in cross pollination. “OR”
Which flowering agents help in cross pollination.
Ans.  Cross pollination is more common than self pollination; the pollen grains are ‘carried from one flower to
another flower through following agents.
& Wind @ \Water @ Insects @ Animals
Q.13. Define fertilization..Describe the processof double fertilization in-flowering plant.
Describe the process'of embryo formation. “OR” Describe the life cycleof flower.

Double Fertilization:

It is the process of the fusion of male and female gametes to form a single diploid zygote. When pollen grain
drops at stigma, it starts its development into pollen tube (male gametophyte), which consists of 6 haploid cells,
among them two are prothallial cells, two are male gametes, one stalk nucleus and one tube nucleus. The pollen
tube grows from stigma to ovule through style and transfers two male gametes in ovule through micropyle which
ultimately reach to embryo sac. One sperm nucleus fuses with ovum to produce diploid (2N) zygote while other
gamete fuses with secondary nucleus to form 3N (triploid) cell which later develop into endosperm of seed. This type
of fertilization is called double fertilization which is the characteristic feature of angiospermic plant.
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The 2N zygote after successive mitotic divisions develops into an embryo within the embryo sac, whereas triploid
(3N) secondary nucleus develops into endosperm. The endosperm provides nourishment to the developing embryo.

During this development the ovule develops into seed the integument develop into seed coat whereas zygote form
small embryo and cotyledon during this the ovary outside ovule become swollen due to mitotic cell division and
become fruit. The fruit is eaten by animal or decay, the seeds come out, disperse or dropped in soil. In favorable
conditions, it germinates and grows into new baby plant.

Irigiosc
EEE  erdosperm
NCleng

Q.14. DM

Fruit Formation: [
The ovary enlarges.to form a fruit; containing seec . i e stamens

endosperm provides nourishmentto develop embfryo. It also S'mian: W gFam etc. which
can be utilized by us or other animals.

Fig. 5.16 Fruit formation

Formation of fruit without fertilization:

Fruit and seed formation usually occur after fertilization but some fruit may formed without
fertilization. This mechanism is called parthenocarpy i.e. formation of seedless fruit, like banana.
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Q.15. Write the adaptive characteristics wind pollinated and insect pollinated flower.

Adaptation in the structure of wind pollinated and insect pollinated flower:
Some plants spread their pollen grains by wind and H,O while the other spread by insects and
animals. The plants which spread their pollen grain by wing and H,O have some adaptive characters.

Adaptive characters of wind pollinated and water pollinated plants:
» The flower of these plants are non-attractive, small in size and do not bear any odour.
» They produce pollen grains in high quantity.
» The pollen grains are very light in weight, some of them bear wings and some have parachute like structure.
» They do not produce high quantity of nectar.

Adaptive character in insect pollinated plants:

The flowers are large in size.

They have bright coloured petals or sepals or bracts.

The pollen grains have sticky substance or hooks.

They produce special odour.

They produce high quantity of nectar.

Q.16. Define seed. Describe the structure of sed. “OR”
Describe the struet o cot /. maize seed.

YVVVVY

Seed:

Seed may be defined as ripened ovule-or it is fertiliz

Structure of seed:
The seed consiif’ﬁ/ﬂg parts.
&: Seed Coat E & Cotyledon &k ¢

Seed Coat:

The outer f i dl/!is from integu hvmln. alled's a at/consists of
an outer thick lay i in wall called 3 : sent atleed coat. At
lower end of seed thereis small pore pHes- ate : i .

entis called micro =

Embryo! & : |
The em i Lt | axi nhe pper end

called plumule and the other lower ‘endis called radical, 1 imatit : i oot while
radical develops into root.

Cotyledons:
The seed also contains leaf-like structure 'calle

cotyledon. These are either onerer two jon thetbasis of these

numbers the seeds are classified into'monocot or dicot seed,

respectively. In endospermic seed these cotyledons are thin

and paper like. In many of the seeds endosperm is not present Embryo

than food is stored in coetyledons=therefore they become = new piant

swollen and thick e.g. pea.

Endosperm: _ — N\
The food for the embryo is'stored in a structure.called Fig. 5.17 Structure of bean seed

endosperm or albumen. In.many of the seeds,endosperm is not present then foed'is stored in cotyledons.

Monocot seed / maize seed:

In some monocot seeds;.ripened ovary walls called
pericarp get fused permanently=with seed coatras.found in
maize grains. Internally maize grain is divided into two
unequal parts by a thin layer of cells called epithelium. The
larger portion is endosperm and the smaller is embryo in the
embryonic part, a shield shaped cotyledon is present called
scutellum. Moreover the plumule and radicle are enclosed in
protective sheath called coleoptile and coleorhizae,
respectively.

Fig. 5.18 Structure of maize grain
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Q.17. What is seed germination? Define its different types with example.
Seed Germination:

It is a process during which dormant embryo wakes up and begins to grow to form seeding. “OR”
Breaking of seed dormancy is called seed germination. As a result of germination seed develops into
seeding.

Kinds of Germination:

There are two types of germination.
Hypogeal Germination:

It is kind of germination in which cotyledons remain under the soil due to rapid growth of epicotyle.
E.g. gram, pea etc.

Epigeal Germination:

It is kind of germination in which cotyledons came above the soil due to rapid growth of
hypocotyle. E.g. castor oil seed, tomato etc.

Q.18. Write difference between epigeal germination.and Hypgeal germination.

# Epigeal Germination Hypgeal Germination

1 | The type of ge t here seeds come | The type‘of germination where seeds remain in
above the soil ion. i ing.g inati

2 | The growth rate of ' h tyl=is. higher.tha g .pﬁg er than
epicotyl. N

3 | The hypocotyl grEB%rm of arch.
4 | The cotyledons bgco n when come abové

the soil and work as 1° foliage leaves.

Q.19. Describe i Itecessary forse
Conditions ne ination:

Only living seeds can germina e: r-equire optimﬁu iti g r#w erature.
Role of r (Moisture): N

Water is i i se bolic acfivi i e soft by

> on seed
serve food

water. Cotyledons and endosperm absorb water by imBi
coat to break. So the embryo comes out grow, enzyme
change into solution.
Role of oxygen:

The metabolic activities“require jenergy. Energy is produced during respiration which requires
oxygen.
Temperature:

Enzymes activity require certain range of temperature. Most of the seeds requineé the.temperature
range between 25 to 37°C. Seeds do not germinate at.temperattre below 0°C or above 45°C.
Q.20. Describe the different.types/methods of asexualreproduction in animal.

Methods of asexual reproduction in animals:

Animals reproduce asexually by different methods, some of them are as follows.
Fission (Splitting):

Splitting (Division) of celllintotwe.or many cells or organisms called. fission.

(a) Binary Fission:

The type of fission where an organism divides into two organisms is called bianary fission. It is
commonly observed in unicellular organisms like protozoa. During this process the nucleus of the parent
organism divides into two nuclei, both of them move in opposite directions in the cytoplasm. Mean white,
a constriction appears in cytoplasm which deepens from outside to inside final organism divides into two
organisms.
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(b) Multiple Fission:

Multiple fission involves the division of an organism into many small sized daughter organisms as
found in plasmodium.
Budding:

In this method one or more out growth develop on the body surface of organism which are called
buds. When buds separates from the parent body starts living independently and develop into new
organism e.g. Hydra.

Fraymentation:

It is found in lower, multicellular animals like liver fluk 102 nematodes. When a living organism
divides into fragments, each fra recovers its lost part by regeneration and develops into new organism.
Q.21. Describe the process of sexual reproduction in animal.

Sexual reproduction in Animal:

The process of sexual reproduction involves fusion of specialized haploid sex-cells or gametes to
form a single diploid cell, zygote. The fusion of theseigametes-is called fertilization. In sexual reproduction
involves.

Gametogenesis:
Formation of

Mating:

Union of male angdyf rganisms'to collect t
Fertilization: EHBE

Fusion of male a ametes to form zyg te.J
Q.22. Describe the process of gametogenesis in rabbit:
Ga metogenesME I'

Gametog gametes formati

Spermatogenesis:
Formatign of sperm in malego
Oogenesis:
Formation of ovum‘in female gonads (ovary).

gtogenesis

involves meiosis, which reduces number of chromosa ariation in
genes by process called crossing over. These ‘gametes
Q.23. Campare the male and female reproductive organs in rabbit.
Comparison of male and female reproductive organs in Rabbit:
Male Female
Gonads » Testes two.in.numbers. » Ovaries two in numbers.
Gametes producing organs | > Hanging outside, in-a_sec called | > Located in abdominal cavity.
scrotal sac. » Produce ovum

» Contain seminiferous tubules.

» Epididymis:to collect sperm. (=] LRz [s]
Duct ».Vas deferens, two.in number. » Oviduct or fallopianw E;E‘_;.%"ﬂ
Gametes collecting tubes. ovum-from ovary: Ofaias

> Two in number

Genitals Penis, a muscular organ to transfer | Vagina, a tube which receive semen
Gametes depositing or | semen into female genitals. containing many sperms.
receiving organs
Glands Prostate gland Cowper’s gland | Ovary works as gland glands

Seminal vesicle
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/

Q.24. Describe the':ﬂa

Sexually Transmitted Dlseases

“The diseases or in are passed‘from,one e her g hrotig i sfand genital
fluids during sexual contacts y transmitted diseases.”,
Name sexually trans |
| N

Some of the sexually transmltted dlseases are GonorrheajlA

Sometimes imate physical ke he Y Sk skin contact.
Sexually transmitte sincerancient t ne Wide's ic"he problem.
AIDS is one of the se QI dfound 1980

AIDS (Acquired Immuno Def|C|ency Synd ! . / C ciencyVirus). The
HIV is trans i i ] 3 placenta and
mother’s milk.

The first role was the study of AIDS "patients, frequency i 3 . goal was the
study of reasons of AIDS in different populations. Another aim Wi i xt| role is the
proper diagnosis of HIV in different private and government sectofidospita
Q.25. Write the differencesbetween external fertilization and. internal fertilization.

External fertilization Internal fertilization
It takes place outside the body. Ti takes place inside the body.
It takes place in water. It takes place inside female.body.
Both gametes mature at same-time: Gametes may mature after each other.
Gametes are produced in large numbers. Gametes.afe produced in limited numbers.
It takes place in fishes and amphibians. Ti'takes place in reptiles, Aves and mammals.

SHORT QUESTIONS

1. Distinguish between the following.
Ans. (a) Asexual‘and sexual,reproduction/ (For Answer Q#2)
(b) Epigial and Hypogial.Germination ¢(For Answer Q#18)
2. Draw neat and labeled'diagram of T.S of:angiospermic flower.
Ans. For Answer Q#8
3. How a new plant develops with an already growing plant?

Ans. A new plant develops with an already growing plant from vegetative structure such as roots, stem, suckers and leaves.
4. How leaves develop into new plants?
Ans. Some leaves have bud on their margin e.g. Bryophyllum. These buds give rise adventitious root when fall on ground or

come in contact with soil. After some time these parts of leaves develop into an independent plant.
5. Draw neat and labeled diagram of ovule.
Ans.  For Answer Q#9.
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6. Draw neat and labeled diagram of male gametophyte of angiospermic plant.
Ans. For Answer Q#
7. List out the male reproductive organs of rabbit with glands.
Ans. For Answer Q#23.
8. What are STD'’s?
Ans. “The diseases or infections which are passed from one person to another person through genital organs and genital
fluids during sexual contacts called sexually transmitted disease or STD’s.”
9. Why population control is considered important for prosperous society?
Ans. Population control is considered important for prosperous society due to limited resources like food, houses, health,
electricity, transport, drinking water, garbage disposal etc.
10. Draw life cycle of angiospermic plant.
Ans. For Answer Q#13.

TERMINOLOGY AND DEFINITIONS

Angiosperm:
The angiosperm is the group of plants which gives rise traditional flower therefore these plants are called
flowering plant.

Spores:
Spores are single celled, t lled and are produced in sperangium'without sexual reproduction.
Seeds:

The seed is a dormant embryo. It'has the ability to

Parthenocarpy:
In this process th t being fertilized, becg
sterile. It is commonly observ ednsects and rotifers

Parthenocarp

The proce v'lr’into a fruit witho
Fertilization: .

The process of fusion,of male and'fem

dre sexually

Population

1. The process which'isiessential for continuing and su

&s Digestion &s Respiration
2. The type of reproduction.which is necessary for evolution.is:

& \/egetative propagation & Fragmentation &s . Sexual reproduction <8 Clonning
3. The unicellular structure, responsible for asexual reproduction without fusion.is:

&s Pores &s Spores & Gametes &s Pollen grains
4. The example of stem.which.run horizontally on surface of soil to produce vegetatively:

&s Mint &s Ginger & Onion &s Bryophyllum
5. Plant stem that/aries from buds on the base of parent.plants are:

&s Bulb & Rbizome & Sucker & Runner
6. The type of seed production without fusion of male and female gametes is:

& Parthenoearpy & Apormixes & Grafting L Scion
7. The female gametophyte.of angiosparmic plant.is: 3] >

&s Embryo sec [ Ovule & Ovary & Carpel
8. The 3N zygote is angiosperm develop into:

& Seed coat & Cotyledon & Embryo & Endosperm
9. The male gonads is rabbit are:

&s Testis &s Ovaries & Scrotal sec s Vasdeferens
10. The female gametes are fertilized in the rear end of:

& Oviduct & Follopin tube & Ovaries & Bothaand b
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INHERITANCE Ch # 06
DETAILED QUESTION

Q.1. Describe the chemical composition of chromosomes.

Chemical composition of chromosome:

The chemical material of chromosome is called chromatin, which is basically a nucleoprotein (Deoxyribo
Nucleoprotien). It is composed of DNA (40%) and special protein i.e. Histone (60%). DNA (Deosyribo Nucleie Acid) is
made up of billions of units called Deoxyribo nucleotides. Each nucleotide is made up deoxyribose sugar (CsH100.),
phosphoric acid (H;PO,) and Nitrogenous bases.

3 Parts of a Nucleatide

Fig. 6.4 al st a nucleotide

The DNA r ists ne very long ¢ ouble andediers , d$ unbroken
through the entire . Thisslong DNA(is"CGi into E aces.
Q.2. Describe rietu o I
Structure,of DNA: i !
Them A was su a and crigk’i
and chemical analysis of DNA. According testhis‘model. °

DNA is a double helical/structure:
Each helix is a polynucleotide chain which are twisted &
The outer part is called'Upright, which are made up of
called rungs, made up:of paired nitrogenous bases.
Both helixes are complementary to each other which are held together by hydrogen bonds.

The complementary helix‘hasicomplementary base pairsi.e. Adenine pairs with-Thymine and Cytosine
always pairs with Guanine.

- &

nRojENOUS bases.
- e
X thryrrune
3 s
§  §
(C]

Fig. 6.6 SBtructure of DNA
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Q.3. Describe the replication process of replication of DNA. “OR”

Discuss gene is a Unit of inheritance which is copied and inherited to the next Generation.

“OR” How does the gene copy itself and inherited to the next generation?

Ans. The complementary arrangement of nucleotide is of great importance in
DNA molecule. If the sequence of bases in one strand is known, the sequence of
bases in the other strand will be automatically known due to specific base-
pairing. This property of the two strands of double helix makes DNA a unique
molecule best suited to store, copy and transfer genetic information from
generation to generation.

DNA is able to make its exact copy itself in nucleus of cell before cell
division. This process of duplication of DNA is called replication of DNA. Gametes
are haploid cells, carry one copy of replicated DNA. This copy carries genes from
parents to offspring through these gametes.

The Watson and Crick model of DNA ideally proposed the mechanism of
self-replication. The hydrogen bonds that hold together the double helix of DNA
are broken up from one end to another end like a zip. The double helix gradually
“unzip” along its leng news nucleotide of thewmcomplementary
nucleotide would be a tel chains'sequenti
Q.4. Describe the central dogma of protein synthes

The central dogma Rfynthesis by Ge
n

The term centr ans‘a set of beliefs ) protein.
This protein work as a > "Which carry down a [che i€ product.
This metabolic product either'develops a character or |@a

DNAis lo i karyotic cell

occur in cytopla of DNA (ge
to carry its genetic information from“nucleus to'cyto
Nucleic A or RNAs. Genetic|informati Tre.
cytoplasm, whic pr

Transcription:

The step of protein synthesis where information which contained in a specific segment of DNA
(gene) is copied in complimentary from (genetic codes) i.e. RNA. This RNA carry information of DNA
sequences to ribosome from nucleus to cytoplasm called messenger RNA or mRNA. The process of copying
DNA information to mRNA is called Transcription.
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Translation:

In the second step two other types RNA: transfer RNA (tRNA) and ribosomal RNA (rRNA) translate the
information of messenger RNA into the specific sequence of amino acids which help to synthesize the protein.
Q.5. State the Mendel’s law of complete dominance. -OR-

Define the Mendel’s laws of inheritance and explain any one of them.

Mendel’s law of complete dominance:

“when a pair of contrasting characters (heterozygous) is brought together in a cross, only one factor will
express in the offspring while other will be masked. It means that in heterozygous condition one factor is completely
dominant over other.”

Explanation:

Mendel took gene as factor; he told that both parents donate one factor of a trait. If both the parents
donate some factor of the trait, the organism is pure or homozygous for this trait like pure Tall i.e. TT, same as the
pure short (dwarf) i.e. tt is also homozygous. On the other hand if both parents donate different factors (allele) of a
trait, the organism is bybrid or heterozygous for the trait i.e. Tt for tall.

He took pure tall stem and short stem varieties andicrossedthem. All the seeds were collected and allowed
to grow. He founded that all the plants were of tall stem, noplant with intermediate stem were found to grow in this

generation. He repeated i ri t on pea plants with different traits having contrasting characters, found
same result than he pre ﬁl&dominancet ‘

ParentaNgen (P1) Tall oL

Gano_typeF 0 n GG

Gametes '.
Q.6. St e Mendel’s law of segregati aw'o
Mendel’s law o0 i aw urity o

factors segregate cleanlyfrom each other,.s6 each gamete

Explanation:

Mendel when crossed. pure ftall and dwarf plant
and got all tall plant. Alleles separate during gamete
formation in F1 generation but“unlike the P! tall, these
plants of F1 generation segregation were heterozygous.
Mendel did not stop his experiments here."He planted all
the seeds of F1 generation and allowed. them=to.self-
pollinate. He observed/that in the next generation (F2),
both the parental types, i.e. tall and dwarf stem varieties
were produced. When,he counted these, he found that.in
F2 generation, the two'jtypes of the individuals were
present in a ratio of 3:Xtall'and.dwarf respectively.

Mendel perceived from thesewresult that when the
plants of F1 generation form=their gametes, the, factors
(allele) separate or segregate again in such a way that only
one of the two alleles enters each gamete. On the basis of
these observation he presented the “Law of segregation”
this is also called law of purity of gametes.

Result:
Phenotype ratio: 3:1
Genotype ratio: 1:2:1
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Q.7. State the Mendel’s law of independent assortment.

Mendel’s Law of independent assortment:
The genes of assorted traits are independent in their inheritance. “OR”
“Members of one pair of genes separate from each other during gametes formation”.

Explanation:

In the next cross, Mendel’s studied two contrasting traits at a time. He crossed between two individuals (pea
plant) differing in two traits which he called Dihybrid — Cross and the ratio obtained in F2 generation called Dihybrid
ratio. The results achieved as a consequence of dihybrid-cross is known as inheritance of two traits.

When Mendel crossed yellow cotyledon and rounded seed containing plant with green cotyledon and
wrinkled seed containing plant. The F1 generation had all plants with yellow cotyledon and round seeds. This proved
Mendel previous findings that allele for round seed is dominant over wrinkled while yellow cotyledon over green.
Mendel self —fertilized the F1 generation, expecting either of the two following possibilities.

(a) If the genes for round seed and yellow colour are inseparable (dependent on each other), as well as those
for wrinkled shape and green colour, then in F2 generation % of the seeds will be round and yellow and %
will be wrinkled seed and green.

(b) If the genes for seed shape and cotyledon colour are separable (independent) and distributed to the
gametes independent_to other, then in F2 generation some plants produce round seeds with green
cotyledon and so inkled seeds'withryellow cotyledon willtalso be expected along with parental
combinations.

Observation:

Mendel actually i different kinds. of plie
obtained four different p ich are as under.
Phenotype:

Round and Yellow seeds
Wrinkled

=315
16WAs tlj

Round an n
Wrinkled ens mLig

6 seeds, he

Genotypes for round and Green seeds RRyy, Rryy.

Genotypes for wrinkled and yellow seeds rrYY, rrYy.

Genotypes for wrinkled and Green seeds rryy.
Result:

These numbers are in‘aratio of about 9:3:3:1 for the four phenotype it showed that genes for seed colour

and shape are independent in their inheritance. They do.not ‘necessarily stay togetherin the combination in which
they occurred in parents.
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Q.8. Describe the Multiple allele with and example blood groups of human.
Multiple Allele (Blood Groups inhuman as example):

According to Mendel’s finding that each trait has two alternative forms (allele). Later it was found
that some trait has more than two and more alternative forms. These traits are called Multiple allelic
Traitor or Multiple Alleles. ABO blood group system in human population was the first discovered multiple
allelic trait. Karl Landsteiner in 1901 discovered ABO blood group system. There are four phenotypes due
to presence or absence of two specific antigen on the surface of RBC.

The genetic basis of ABO system was explained by Bernstein in 1925. This system is controlled by a
polymeric gene | on chromosome 9, contain three alleles i.e. I*, 1® and i.
~* Mutant 1 —— [A

Gene | * Mutant 2 ——— [B Multiple allele of Gene I
— Mutant 3—— i

Q.9. Write abc

Rh type blood LR

This gene pr rotein/which i ac

This trait has 2 allele a n and r" fecessive. Thel - ) e person
cre]alled R"+ve where as r" gene is'unable to produce R" e on wil be r"
r. J

Q.10. Describe the role of antibodies for AB and-R".in blood transfusion.
Blood transfusion:

Whenever, any one is needblood.due to a lot of blood loss/he is-given'a compatible dose of blood
from a healthy person. This processiis calledsblood transfusion.
Antibodies:

The chemicals cells or‘argans of an organism can work as antigen to other organ ism. When these
antigens enter in the'body of other‘erganism. This organism produce defenseprotein against'this antigen

to protect itself. These'proteins are called antibodies. Blood group-andantibodies. “J'E{'E
4 The blood group.alleles«(l*, I®, i)'start theirrexpression at embryohic stage-and.keep ex,g_rg_ss,m%t t

death.

The person also produce anti-A, anti-B antibodies during first few months after birth.
The person of A-blood group produce anti-B antibodies.

Person of B-blood group produce both anti-A and anti-B antibody.

Person with AB blood group do not produce any antibody.

Person with AB blood serum containing antibodies called antibody.

The blood serum containing antibodies called antiserum.

-k FF
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Role of antibodies AB in blood transfusion:

The person of a blood group which contain anti-B antibodies if given blood of B-group. The R.B.C of
this b-blood group will work as antigen in the person of A-blood group it anti-B antibodies will work against
the donor R.B.Cs of B-blood group and clumped cells called agglutination. Which lead to serious problem,
this clumped cells cannot pass through fine capillaries. Therefore during transfusion of blood the people
must be careful about blood group.

Blood group | Blood group recipient reasons
A A and AB Recipient do not have antibodies A.
B B and AB Recipient do not have antibodies B.
AB AB only B recipient neither have antibody A or antibody B.
0] 0O,A,B,AB %+ Blood group have antibody A and antibody so if can receive

only O blood group.

%+ Blood can be donated to A, B and AB because donor’s
antibodies/are quickly absorbed by other. Tissue or diluted in
recipient blood. Therefore O blood is called universal donor.

Role of Rh in blood ion:
On the other h Iwﬂ: factor has'different
A

and anti-B antibodies ,/anti-R™ antibodids dese

anti-R" antibodies require stimulus which is R**human B¢ , e person
receive R" protein (an gh wrong RM+ve bloo Si i o uge anti R"
antibodies against R" anti -ve' blood person doesEfpetEcoritaih, e : en) can be
transferred to R"+ve person (recipient). ‘

Q.11. Writeab - i d incompleted
Co-DominancM:uRE"T'
The phen ance Where both alle
Dominantye.g. AB bloodgroup; where-bo
Incomplet inance:
“The phenomenon of inheritance where both
and their expression get blended ‘to produce new p
dominance.”
Q.12. What is variation? Define two groups of variation
Define continuous variation and discontinuous variation.
Variation:
The differences in characters such as|height, colour etc amang individual of the same species are
called variation.
Types of Variation:
Variations may be caused either by the effect*of environment or by the changes in the genetic
material.
Environmental variation:
The changes or variations are caused by therenvironmental factors and they cannot be. inherite
the offspring are called'@nvironment variations. o
Examples:
+ Development of muscles in athlete.
4 Lose of body part due to accident or disease.
4+ The boring pf pinna or nose for putting on jewellery.
Heritable variations:
The changes in genetic materials are called heritable variations and they can be inherited to the
offspring. They are considered raw material for evolution.
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Example:
Eye colour, hair colour. Tongue rolling.

Continuous variations:

Continuous variation are small differences in characters among members of the same species are called
continuous variation. Such variations are neither purely genetical nor purely environmental. They appear to be the
combination of both factors.

Examples:

Height, skin, colour, intelligence, eye colour etc.
Discontinuous variations:

Discontinuous variations are sudden and sharp differences in character among the members of the
same species are called discontinuous variation. They are heritable and they are purely caused by the
genetic material.

Examples:

Blood groups, six fingers in hands or foot, tongue rolling-etc.

Q.2. Describe the causes of variation. (OR) what is variation? Write wo causes of variation.

Causes of variation
Following are IJ&I “es of variations.
Mutation:

Mutation is the n_change”in the genetic : he major

source of heritable variati the organisms whiéh s ide the sta , species.
For example, six fingers eet.
Crossing over:

It is the p ‘tfe of equal se atids of a
pair of homoloch Q:BZE prophase-| offfi maternal
and paternal alle &Q’&ated So the Due to

this crossimg over and segregation, offspr elng
Environment:

Number of environmental factors affect the bod | , iohns. 9l “thefchange in
pigmentation of skin upon theiextent of ‘exposure to sun lig de ~ ercise etc.

However, such variations arexnon-heritable!

Independent assortment of chromosome:

During metaphase of firstmeiotic division homologous chremosomes come together'in the form of pairs and
subsequently segregate during anaphase-l into the daughter cells/independently. This produces a wide variety of
different gametes.

Fertilization:

The set of alleles carried by chromosomes:of each gamete is uniquesand,always differs to eachiother. Since a
number of male gametes are available to fertilize female_gametes. Thus different combination of characters in
individual are possible/as a resultof fertilization.

Q.4. Writ the impeortant point of . Darwinism or Darwin’s theory-of evolution.
Darwinism or darwin’s theory of evolution: IELJ«-E.}E

In 1859 Charles Darwinypublished /aybook “Origin of species by means, ofenatural se|ection”\i%l§§u 2 i g
presented simple evidences in favour ofievolution and/proposed the mechanism of origin species=The main poi .&fL,:.
darwin’s theory are as under.

i. Over production:
Living organism reproduces rapidly so that number of their off spring could increase rapidly.
ii. Struggle for existence:
Due to limited resources of food, shelter etc the offspring of species complete not only with each other but

also with the members of different species to share these sources. In this struggle a large number of individuals of
each species are eliminated and population remains stable.
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iii. Heritable variation:

According to Darwin survival in struggle for existence is not randam but depends upon in part on
the heredity constitution of the surviving individuals. Those individuals whose inherited characteristics fit
them best to their environment would survive and produce more offspring than less fit individuals who will
die or vanish.

iv. Natural selection:

Nature selects the fittest individuals to survive and reproduce. As a consequence, the favourable

variations are preserved through their inheritance to new young ones.

SHORT QUESTIONS

Q.1. Whatis gene and how it works?

Ans. Genes contain biological information in the coded form which are passed through gametes from
parents to offspring. These inherited characters are determined by genes which are transmitted
from generation to generation.

Q.2. Which of the phenomena of inheritance is there where both factors express in heterozygous
condition.

Ans. The phenomen nce in which_both factor_are“express in heterozygous condition is
called incompl
Q.3. List out the factors whi involved in theor electic I

Ans. The factors whi re.inyolved in theory of natir
@ Overproduct @ Struggle!fe
@ Heritable varjati @ Naturalisele

Q.4. Relate artificial selection with natural selectio

Ans. Atrtificial i so many chahg
then natM@EEItjcapable of co
of genera . <5 u

Q.5. Define followingterms.

Ans. Defin i
(a) Homologons Chromosome

(d) Allele
(g) Heterozygons

Dominant:
The factor (gene) which express and masks the expression of other factoriin heterozygous condition
is said to be Dominant factor.Mendel represent it with capital letter like T for tall.
Recessive:
The factor which is unable to express or masked in heterozygous condition is said to tbe recessive.
It represents by smallletter/of same alphabet like-t'of small (dwarf).
Phenotype:
It is the physical appearance of the'trait on the basis of inherited genes like tall, dwarf, round
wrinkled seed etc.
Reproduction:
The genetic makeup or genic constitution of a trait'like TT, tt, tt etc.
Homozygous:
An individual having same factors (allele) of a trait called homozygous.
For example, TT (factor for tallness).
Heterozygous:
An individual having different factors of a trait called heterozygous.
For example, Tt (factors of tallness and dwarfness both)
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Parental generation (P1):
The offspring of true breeding organism were called first filial generation or F1.
Second filial generation or F2:
The offspring of filial one generation produced by crossing self fertilization were called second filial
generation or F2.
Heredity:
The characteristics of the offspring’s to resemble their parents is called heredity.
Genetics:
The branch of biology which deals with the study of heredity and Variations is called genetics.
Gene:
Gene is the small segment of DNA which has genetic information in the form of code to synthesize a
protein. It is the basic unit of biological information.
Hybrid:
Hybrid is an organism that arises from mating between two genetically different parents.
Replication of DNA:

DNA is able to If in the chromosome. Suchaduplication of DNA is called replication.
During this pr n exact.copy of itsglf.

Chromosomes:

Chromosomes IIy madeup’.of [
chromosomes b tors of genes form On
Homologous Chromosome: .|

u
The chro imilar in their 3 i d pos om s are called
homolog "1 : ‘

Allele or Allo EmmE

aIternatlve form of a gene-is
Gene Locu

t means

called gene locus (loci)
Multiple Allelic Traitor.or Multiple Alleles:
The trait has more than two and.more alterna
(Allelic)
Trait:
Inheritance means the transmission of characteristics from 'parents to their offspring these
characteristics are called.traits.
Transcription:
The process of copying DNA information to mRNAuisCalled Transcription.
Messenger RNA:
A type of RNAfound in cells."mRNA molecules carry the genetic information_needed to make::
proteins. They carrysthe information from the"DNA"in the nucléus of the_cell to the cytop|ask
where the proteins‘are.made. Also called messenger RNA.
Transfer RNA (tRNA):
tRNA carries and transfers an amino acid to the polypeptide chain being assembled during
translation. Translation — the process in which a cell converts genetic information carried in an
mRNA molecule into a protein.
(rRNA):
(rRNA) translate the information of messenger RNA into the specific sequence of amino acids which
help to synthesize the protein.

ple allele
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Evolution:
The biological process of gradual change in living organism with the passage of time is called
evolution.

Homologous Organs:

The organs that are anatomically similar but perform different functions are called homologous
organs. For example the arms of man and wings of birds have similar bones and muscles but they perform
different function.

Analogous Organs:

The organs that are anatomically different but perform similar functions are called homologous

organs. For example the legs of insects and mammals.

Vestigial Organs:

The body part in an organism which are present in reduced, non functional form are called vestigial

organs. For example appendix in man, pelvic hones in whale and some snakes.

Artificial Selection:

Artificial selection is the cross breeding of domestic animals and plants to produce specific desirable

features.

Antigens:
Substances which are present on'the R.B.Csrandip

Antibody:
A protein, whicthﬂnt antigen and provide
Serum:

It is watery fluid

IV
Choose the corr : 5 =

1. Brapch of biology . deals with the s ity

*wv
2. The way by which,gene transmits characters fro

& Genetics [ Inheritance
3. Two similar chromoesomes in a cell which are si

called:

& Chromatids & Arms & Homologous & Homology
4. The chemical material of a chromasome is called:

& Chromatin & Chromeres &  Chromonema” & Chromatid
5. the outer part of DNA helix'mademup of sugar and phosphate'is called:

&  Nucleoprotein & Upright & Rungs &  [Phosphoester
6. the small segment of DNA which has informatioen to code one protein is called:

& Nucléeotide & | Polynucleotide _~@s Gene Exon

&
7. The exact duplication of DNA.s called:

& Duplication & Replication &  Transcription &
8. If both the parents donate same/factors of-a-character.is.called:

& Homologous & ““wHeterologous . & Homozygous &
9. The genetic constitution of a trait is called:

& Genotype & Phenotype & Genome &

Phenyl
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MAN AND HIS ENVIRONMENT Ch # 07
DETAILED QUESTION

Q.1. Define the level of ecological organization.
Levels of ecological organization:

In ecology, the level of organization ranged from organism to biosphere.
Habitat:

The area where an organism lives is called its habitat. It may be on land, in water or in the air.
Population:

The group of organism belong to the same species lives in a particular area is called population.
Community:

The group of population that lives in a particular area or habitat and interact with each other is called
community.

Ecosystem:
During the intera s also transferred from one to another level. So the area where these all
interactions occur called E BZI No means/thetenvironment (house) and,'System’ implies an interacting area.

Biosphere:

IIO »,
The life sustamlrE\ﬂh of earth is called bi@sph
Q.2. Define ecosyste ename of its biotic nd‘a

Ecosystem:

ThemterM M nism of a co i vl ‘ er a living
environment is ¢ gcelegical system.

Components of ecosystem: .
The wo types of com osyst N
4 Biotic compone ecosystem.
4+ Abiotic components.of an ecosystem.
Biotic Components of an ecosystem:
The living organisms which interactin an'ecosystem @
and heterotrophic. They are.
@ Produces & Consumers | @& Decomposers
Abiotic components of an ecosystem:
All the nonliving things of anrecosystem are called abiotic componentsaThey.are
& Light & Water, & Temperature & Soil & Air
Q.3. Describe the abiotic components of an ecosystem.
Abiotic components of an.ecosystem:
Abiotic components of an ecosystem are as tnder.
Light:
It is the most vital.factor, without it/life cannotjexist. The suniis the source of ‘energy for.every ecos :
Plants by the process ofiphotosynthesis change this light.energy into chemical energy which needéed by every living ==
thing. Distribution of plants and animals is affected by theramountiofilight. A small amount of this light is utilized in
photosynthesis whereas the rest of it maintains the temperature of earth and atmosphere. Light is necessary for
vision and making vitamin D in human being and migration of many animal.

Temperature:

Temperature is also an important factor for an ecosystem. It is low at high altitudes and high latitudes, the
flora and fauna changes according to it. Temperature changes during the day and night and also varies from season
to season. Enzymes activities of metabolic reaction are also altered with the changes in temperature. Most forms of
life cannot survive in extreme temperature.
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Water:

All the living things need water. It is the major part of protoplasm and maintains the turgidity of the cell. It
acts as a solvent for the most of the metabolites. Inorganic substances enter the plants with water in dissolved form.
The amount of water on land is controlled by rainfall and snowfall. The vegetation on earth is depended on the rate
of rainfall. It is the raw material for photosynthesis. It controls the distribution of plants and animals.

Soil:

The upper layer of earth crust consists of particles of varying size and decomposed organic material by
microorganism called soil the decomposed dead animals and plants called humus. Humus enriches the soil and
increases its water and air holding capacity. Plants are anchored in soil and depend on it for their growth by
absorbing water in organic substances.

Air:

Air is the gaseous envelope which surrounds the earth. It plays an important role in smooth running of the
ecosystem. Air is the mixture of N,, O,, CO, and H,0 vapours mainly. Nitrogen is essential for protein, oxygen is vital
for respiration and CO, is must for photosynthesis to produce carbohydrates. The composition of air and its velocity
control other abiotic factors of environment which indirectly,affect:the plant, animal life and ecosystem.

Q.4. Describe the biotic components of an ecosystem.

Biotic components tem:
Biotic compon ystém are.as under

Producers:

All living organis ich trap and«convert en@rg ) , begause they
produce food for thems her organisms of ecds > g ergy for other
organisms. All members of ¢ y depend, directly onli - 0od ahd energy.

These are photosynthetic bacteria,algaé and plants.

Consumers: -
food from produ inectiym On "the-basisflo g : 5. Primary

' tf€annot make t et énergy and
secondary consumers; tertiary c

Microorganism lex food ‘molé S C ‘ ccl'np sers. They
are generally bacteria and fungi./They recycle the nutrig ; i

Q.5. What are consumer?.Define its different types

Consumers:
Animals and all other organisms that cannot make their own food are called constmers. They get energy and
food from producers directly or indirectly.
Types of consumers:
On the basis of feedinglevel.consumers are three types.
Primary consumers:
The herbivorous consume.green plants to get energy~and food are called primary consumers. They eat
directly producers e.g cows, goat, sheep etc.
Secondary consumers:
The carnivore which feeds on primary’consumers to get energy and food is,secondary consuw
Hawks etc.
Tertiary Consumer:
The organism which eat secondary consumers to get energy and food are called tertiary consumers.

They are carnivores e.g an eagle which eat the small bird, which has already eaten grasshopper.

Leaves&hGrasshopper Eats Sparrow Bars ., Eagle

[Froducer) [Primary Consumer) (Secondary Consumer) [Tertiary Consumer)
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Q.6. Write short note on food chain and food web. Construct and three food chains.
Food chain:

Food chain is series of organisms in which energy transfers from one trophic level to another, by
eating or being eaten up, is called a food chain. It is +represented by using arrows.
Structure of food chain:

All food chains start from producers which are usually plants in land ecosystem and continue to
herbivores at next trophic level, followed by one or more levels of carnivores. The carnivores are
consumed by decomposers. A food chain represents only one possible route for transfer of food materials
and energy. A simple food chain is shown below.

Producers — Primary consumers — secondary consumers — tertiary consumers — decomposers.

Grass — Cow — Man

Plant — Rat — Snake — Oowl

Plant — Small fishes — Large fishes | — Birds

Periwinkle Plant - Moth — Frog — Snake — Hawk
Food web:

Food web is a food chains representing thewfeeding relationship among different
organisms in an ecosy

Structure of food

In nature simpleggo occurs rarely. An orga m i one source.
Even the same organis ﬂten by several orgais = ay feed
upon several different Kin

chains are linked together andsdinteract with each other

Q.7. What is ecological pyramid? Define its different types:
Ecological pyramid:

An English ecologist CharlessElton.develops the concept of ecological-pyramids.in.1927. The trophic
relationship of producers; consumers and decomposers expressed/in.the pyramid forms(is called ecological
pyramid. “OR”

Ecological Pyramid is‘defined as “Presentation of number of individuals ar'amount of biomass or
energy in various trophic levels from lower to higherlevel”. Two of them are given here.
Types of ecological pyramid:

There are different types of Ecological pyramid. Two of them are giventhere.
Pyramid of numbers:

“Pyramid that shows the number of organisms at'each trophic level in a given ecosystem is called
pyramid of numbers.”

When number of organisms is counted at each level, it is observed that previous one e.g there are
more mice than snakes which feed on mice, subsequently the number of eagles are much lesser than
snakes. This relationship is also expressed in the form of pyramid known as pyramid of number.
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Pyramid of biomass:

“The pyramid that represent the total biomass at each trophic level such a pyramid is called
pyramid of biomass.”

The pyramid of biomass shows that each higher feeding level contains less biomass than the
previous trophic level. It results from energy loss in a food chain at each trophic Iivel.

living organisms require.abo

Q.8. What is biochemical c ? jte the charg i - : Name the some
importanM?ﬁihcﬁae' 'I' u
Biochemical c - m " J
| an hém six are
Y Jore. )

needed in quantities/i.e. carbo r. These
elements are taken Lfin returned
back to environment. So the elements cycle continuougly epnt.”These cycles
are called biogeochemical Cycles. #

Characteristics of biogeochemical cycle:
+ Movement of the nutrient elements from environment to organism and back te€nvironment.
+ Involvement of biological process.
4 Chemical changes.

Some important biochemicalcycle:
<+ Carbon — oxygen<ycle.
4+ Nitrogen cycle

Q.9. Describe in detail Carbon,—0xygen cycle.

Carbon — oxygen cycle: i

All the life in" the earth is basedwen. carbon. It is _needed for the formation of proteins::
carbohydrates, fats and.many oether substances that make up living things: The major.sources of catb S
CO, which is found in;atmosphere. Plants take this CO, from‘air @and convert into carbohydrates b
process of photosynthesis. Carbon in this form passesintorafood chain.

Animals get carbon by eating plants and animals. The amount of CO; in the air stays the same
because it is recycled in the air. From living organism (plants and animals) carbon is returned to
atmosphere by respiration and photosynthesis. It also returned in air by combustion and by decomposers
when they decompose they are decomposed the dead organism. From atmosphere CO, is again returned
to the plants which use it in photosynthesis. In this way the carbon cycle continues.
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Q.10. Write short note on carbon cycle. How it is completed in nature?

Nitrogen cycle:

Nitrogen is important for organism because it is essential part of proteins and DNA. It is an essential
element in the structures of all living things Nitrogen cycle is completed in the following steps.
Nitrogen Fixation:

It is the first step of nitrogen fixation in which atmospheric gaseous nitrogen is converted into
ammonia. It is carried out by nitrogen fixing bacteria. The atmospheric. Nitrogen combines with oxygen
during lightning to make certain compound which ultimately form nitrates and reach to soil by rain water.
The atmospheric Nitrogen also fix by three types of bacteria. One group live in water, second group lives in
the soil and third group lives in the roots of certain leguminous plants.

Nitrification:

In this step ammonia is converted into nitrates, for use of the plants by another group of bacteria
called nitrifying bacteria is called nitrification. These bacteria (microorganisms) live in soil. These nitrates
are reabsorbed by plants and the Nitrogen cycle starts.again.

Assimilation:

In this step plant rates through roots and use it in.the formation of protein.
Denitrification:
convert i

The process o nitrogenous..compo is called
denitrification. It takesgpla pecial bacterial w nitrifying
bacteria. These bacteri onia‘or nitrates'int® which : so as to
complete the cycle and nitrogen balance in

'jiosystem
at ecosystem
e ner

Interactlon or

It has b ationship
according to their needs. fbivores develop t J manner
carnivoreSadepend o herblvores for ‘their . Sof petition,
predation an i
Competition:

This type of a relationship is‘actually a cold war|b i 3 m yccupying
the same habitat. This competition may_be .interaspegif pecies or

interspecific i.e. between the members ofdifferent spé - a - y for mate,
better shelter, better and high,amount of food, iwhile the interspecific competition is for food. This
competition becomes a limiting:factor ends in the survival-of the fittest, to keepsthe size population and
community in balance.
Predation:

A predator is an ‘lorganism which captures-and kill the alive animal for its food. The animal being
killed is called prey./Predator in an ecosystem are eitherssecondary or tertiary ‘consumers usually. Some
plants are also predators, these plants are called cafnivore plants i.e. pitcher_plant, venus fly trap etc.

various organisms.
Sumbiosis:

It is an association between the two organisms of different species which live together. In this
association either one is benefited while the other is harmed or at least one is benefited while other is
neither benefited nor harmed or both mutually benefited. So this symbiotic association is of three type the
Parasitism, commensalism and Mutualism respectively.
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Q.12. What is symbiosis? Define its different types in detail.
Symbiosis:

For Answer Q # 11.
Parasitism:

This is a relationship between two organisms in which one organism gets benefit while other harm.
The organism that is harmed is called a host, while other organism that benefited is called parasite.
Parasite lives in or on the body of host and gets food from host. Sometimes the parasite gets place to live
also thus benefited whereas its host is harmed. Parasites cause diseases, these disease causing parasites
are viruses, bacteria, fungi, protozoa, insects, worms etc.
Commensalism:

It is a type of symbiotic relationship in which one of the organism commensal, gets the benefit
whereas the other is neither benefited not harmed.
Examples:

<+ Spirochaetae, a kind of spiral shaped bacteriajliving-between our teeth to obtain food but causes
no harm to us.

Mutualism:
In mutualism t ind of ofganisms geisl i m living togethe hey cannot

live without each other.

Example:
“+ Termites f n n
4 Nitrogen fixing bact

4+ Relationship between.flower and insects

o
Q.13. Define gr nhouse effec N g effed greenhouse
) -
=Em

effect (globa

Greenhouse gases: N
Th ses like CO, and methane by th 3 cHe generally
called greenhou

Greenhouse effect (global warming):

accumulate below the ozone, layer, which do not. allo 3 space. As a
result, heat remains with in_the earth’s atmosphere and increases the-temperature._This is called global
warming or greenhouse effect.

Effect of greenhouse effect(global warming):

Due to global warming more.evaporation of H20 which ultimately reach.to high rainfall, melting of
polar ice and glaciers at high rate;rise of sea levels and ultimately reach to flood.
Q.14. Define acid rain. What is the effect of acid rain?

Acid Rain:

The rain fallsithrough the polluted air which-Contains CO2, Soc and NO2+These gasesreact read|ly
with rain water to form,carbonic acid, dilute sulphuric acid and nitrievacid respectivelys"Rain,conta
these acids is known as acid rain.
Effect of acid rain:

The acids like carbonic acid, dilute sulphuricracideand=nitric acid remain as vapours and condense
into liquid when temperature falls. The acid destroy soil, micro-organisms of soil, skin of animals, building
material.

Q.15. Define deforestation. What is the effect of deforestation on earth?
Deforestation:

The destroying or cutting own trees for the conversion of forest into non-forest land in known as
deforestation.
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Causes of deforestation:
Deforestation is done deliberately due to the mining, paper making, urbanization, timber, for

making roads and agriculture expansion livestock breeding.

Effects of deforestation:
Deforestation result in recurrent floods, soil erosion, lowering of ground level, declination of annual
rain fall, loss of fertility of the soil, reduction in wild life and greater incidence of diseases because
of loss of organism which helped in controlling the vectors. Deforestation also increase in the
concentration of greenhouse gases (Methane and CO,) which leads to global warming and
temperature will be high that causes glaciers melting.

Q.16. Define pollution and pollutants? Write the common pollutants. Name the different types of
Pollution.

Pollution:

Pollution is defined as the undesirable changes in the physical, chemical or biological characteristics
of air, land and water that will harmfully affect human.life andsother organisms.

Pollutants:
All those substa e pollution called pollutants.
Common poIIutanJu! M
+ Deposited matter su s.so0t/'smoke, tar, dustle
4+ Gases like SO,, JCl;, O3 etc.
4+ Chemical comp Idehyde, arsines; hyd

detergents etc.
Heavy metals likelead,smercury, iron, zinc etc.

o
Economi 'e'f'wglude insectic
Fertilizer
Emm

Sewages
active substances.
N0|se .
Classification/types of pollution:
Generally pollution is classified as:
Material pollution:
Where some material or substance.becomes excessiv ;
& Air pollution & Water pollution [ Soil pollution
Non-material pollution:
Where material does not increase but'environment disturb of become unbearable to live.
@ Noise pollution & Heat or'radiation pollution.
Q.17. What is air pollution? Write the causes and-control of airpollution.
Air pollution:
When amount of solid waste or concentration of gases other than oxygen‘increases in.atmosphere
called air or atmospheric pollution.
Main causes of air pollution:
Automobile, electrical"power plant use‘coal, gas, diesel or petrol, industrialprocesses, heatim
plants, transport industry etc. these machines“produce _smoke, carbonsmono-oxide (DO), carbon dioxide (CO,),

sulphur oxide (SO,), nitrogen oxide (NO,), chloro flouro carbon (CFC) etc, due to which photochemical haze
produces, acid rain occurs, greenhouse effect take place as well as ozone depletion occurs.

Control of air pollution:
Air pollution can be controlled by following ways.
Use of proper filters:

Industrial air pollutants should be passed through filters and other devices. So in this way
particulates matter is removed before they release in air.

Lol ol ol o o o
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Use of solar cooker:

Industry should use solar cooker or bio-gas producing units.
Environment friendly fuels:

Use lead free fuels, Sulphur free fuels, use of CNG gases.
Afforetation:

Development of new forest or plantation. Forest use excessive CO2, plants also absorb other air
pollutants.

Q.18. Define ozone and ozone depletion. Write causes of ozone depletion in atmosphere.
Ozone:

Ozone is an allotrope of oxygen which has molecular formula 03. In between 12 to 50 km above the

ground there is a layer of gas is called ozone.
Ozone depletion:

Removal of ozone layer up in the atmosphere is known as ozone depletion.
Role of Ozone in atmosphere:

In upper atmosphere a protective layer of ozone (03) is present which is very important for us
because it checks and p m theultravielet radiations:from sun which are lethal (Fatal/Deadly)
for living organisms.

Causes of ozone depletion in atmosphere:

Scientists have f isprotective’layeris gragu 31} g )
carbon, as they react wf ﬂd cohvertitiinto 02 T sed'as pi 2 ed aerosol,

foaming agent, refrigerator

0z0
Q. 19 What is "1' causes and ¢ ar
Water polluti 1 " A

i g i eladded in

The harmful substances like chemi
the water
degrading water q
Main causes of water pollution:

Main sources of'water pollution” are:
Organic pollutants:

Domestic sewage, agriculture run off,Jorganic waste from breweries, bacteria, milk dairies, sugar
mills, hotel etc.

Chemical Pollutants:

Pesticides, insecticides, fungicides;-herbicides, detergents, heavy metals;acid,-mine waste, oil and

oil dispersants, radioactive materialletc.
Thermal Pollutants:

Effluents from electric power plants or nuclear reactorplants.
Siltation:

Deposition of soiland sand in theibottomeof.water reservoirs which raise the waterleaves and |z
decrease water holdingreapacity=At last'this_silting cause floods. D) o |t ._f i
Control of water pollution: =

4+ Public awareness at all levels is important. It should be through social media, political leaders,
institution from pre-primary level.

4 Strict legislation and implementation is required on sewage treatment and industrial recycling
processes.

4+ No industrial and agricultural waste should be added to water bodies before complete treatment.
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Q.20. What is soil pollution? Write the causes and control of soil pollution.

Soil pollution:
Soil pollution is defined as the undesirable changes in the physical, chemical or biological
characteristics or land or soil that will harmfully affect human life and other organisms.

Causes of soil pollution:

Utilization of lane resources.

Mining, excavation of soil for bricks, cement making and construction of road, dams, building etc.
Dumping of solid waste in open space have reduced soil resources.
Deforestation for building and industries.

Over grazing by cattle of domestic use have destroyed the properties of soil.
Excessive use of fertilizers, pesticides and poor drainage system.

Control of soil pollution:

Recycling of solid waste.

Proper dumping of solid waste.

Plantation, development of forest.

Development of pastur meadows for grazing of animals.
Proper irrigatind li rip/systems:
Q.21. Write the plan n ion of'nature in Pakista

Plans for Conservation of Nature-in Pakistan:
Pakistan has divetsi ystems therefore a
National parks.

Wild life sanctuaries (shelter/oasis)

Game res

ProtecteMﬂ B£| ' '

Protecte §t O/
ine protected areas 2

Blcwwmer S

in Kohistan KP

Pakistan National Biediversity strategy and actia
Biodiversity actionyplain by IUCN/WWEF/World bg
National Conservation:Strategy plan,;1993,
Wild life conservationproject in Pakistan, 2007

Sustainable Forest Management UNDP inPakistan. Project2016-2020.

Himalayan Jungle Project (HJP), 1991-1994.

Palas Conservation and development project (PCDP) 1994

Indus Dolphin preject (IDP),"1977

Marine Turtle Conservation Project, 1980

Kirthar national park, Sindh

Toghar Conservation Project (TCP), Balochistan, 1985

Conservation ofichilghoza Forest'and Associated Biodiversity of-Suleiman Range, Balochistan, 19
Maintaining Biodiversity with Rural Community Development, 1999
Mountain area conservancy project (MACP), 1999

Northern area Conservation Project (NACP);:2000

Conservation of snow leopard in Northern Pakistan.

Conservation of Migratory birds in Chitral, NWFP (KPK), 1992

Himalayan Wild life Project (HWP), 1993

Conservation of Chiltan Markhor in Hazarganji Chiltan National Park, Quetta.
Protected areas Management Project.

Bear Baiting in Pakistan.
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Institution in Pakistan Work for Conservation:

Ll ol o
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Q.6.
Q.7.
Q.8.
Ans:

Q.9.
Ans:

Q.10.
Q.11.
Q.12.
Ans.

Q.13.
Q.14.
An.

Q.15.

Environment and climate change (UNDP) In Pakistan.

Society for Conservation and Protection of environment, SCOPE

Environment and natural Resource Management (National Rural Support Program) Conservation in
Pakistan.

National Energy Efficiency & Conservation Authority.

Environmental organization in Pakistan (Help save Pakistan’s environment)

Pakistan Environmental protection and resources conservation project.

Pakistan Environmental protection agency (PEPA)

Himalayan Wild life Foundation (HWF)

SHORT QUESTIONS
What is the effect of light on ecosystem? (For answer Q#3)
Which one is the first trophic level of ecosystem and how? (For answer Q#4)
What do we mean by nitrogen fixation and how: it occurs in an ecosystem?

(For answer Q#10)

What is interact

A biological md“rl* effect-that a pair o
on each other.

What is pyramid of number?

What is greenh

What is algal bl w it destroy the lifelo i

Growth of algae with_very high rate due to ant ntaining
eutrophicatio ats er| sourface

compoun | | r

spoil fishiMBvﬂ EIe'rLtional (Amu
What me a o'lcBntrol water poll
Punj i Mark S
Indus river Dolphin,” Bear of deosa

Draw the diagram of/nitrogen cycle.

Fig. 7.12 Nitrogen cycle
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TERMINOLOGY AND DEFINITIONS

Environmental biology:
The scientific study of environment, ecology, evolution and global change with in a combined form
called environmental biology.

Biome:
Any bio-geographical region recognized by specific vegetation or climate called biome.

Ecology:
The scientific study of various relationships exists between organism and their environment is
called ecology.

Trophic Level:
The steps by which energy is transferred in the form of rich are called trophic level.

Pyrumid of energy:
The energy is transferred at various levels in_reduction form in an ecosystem is expressed in the
form of a pyramid is called pyramid of energy.

Predator:
A predator is adva I/“v capture‘and kills live animal for their food. They are mostly carnivore.
Prey:

The animals upon which a predator fees are callg

Predation: F
The relationshipjBe edator and'prey is cal ion

Competition: Et
The stateM“xﬁEtj!mduals have #‘n.g fo suc| o0d, water,
living spa mpetition.

Competitors:
Th anism which compete-with th -‘* 7

Ectoparasite:
The parasite which, lives outside the body of its : leeches,
mosquito, bugs'etc.

Endoparasite:

The parasite whichylives outside the body of its host'is called 'endoparasite. Bacteria, virus
plasmodium, protozoa etc.
Ecological balance:
In an ecosystem living organism.interact with other living organisms-as-well_as.with their abiotic
factors. The all intéractionsiare important and help to keep the ecosystem balanced.:This is called
ecological balance.
Conservation:
Conservationiis the way of caring, saving the“species, inhabit on earth from dangers.
Aerosol:
A suspension of fine solid.or liquid'particlesin gas.
Eutrophication or algal-bloom:
Growth of algae with very high rate due to increase in phosphorous and nitrogen containing
compounds called algal bloom or eutrophication.
Non-renewable resources:
The non-renewable resources are natural resources that cannot be replaced or replenished by
natural means but they can conserve.
Renewable resources:
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The renewable resources are can be used repeatedly, reproduced and does not run out because it
is naturally replaced or recycled.

Conservation:

The careful preservation of natural resource is called conservation.

MULTIPLE CHOICE QUESTIONS

Choose the correct answer:

1.

10.

The life sustaining envelop earth is:

& Biomass L Biomes L Biosphere & Atmosphere
The group of organisms helog to the same species live in a particular area called:
& Community & Species & Gen & Population
An area where community interacts with non-living environment is called:
& Community & Ecology & Ecosystem & Biome
Any biological region recognized by its climate or vegetation is called:
Ecosyst Biomes LS Biosphere & Biomass

The transfer of f from producers'through some.organisms with repeated eating and
bemg eaten is

Food pyramid Food chian : & 5iCa i

=

The elementsin recycle through orgs
& Food chF Food web
Process where nftro compound of living

Ammonifications" & Nitrification

The cold s of a com

& - = Competition
The association between two.different types o§
livewithout each other is called: . |

The amount of solid waste ori€oncentration of gas
called:
& Air pollution &/ Ozone depletion
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BIOTECHNOLOY Ch #08
DETAILED QUESTIONS

Q.1. Write the aims/objectives complete draft of the human genome objects.

In 1990, the human project was launched to map all the genes of the human cell. The complete
draft of the human genome sequence was published in 2002 with the following objective.
Determining the human DNA sequence

Understanding the function of the human genetic code.

Identifying all of the genes.

Determining their functions.

Understanding how and when genes are turned on and off throughout the lifetime of an individual.
Q.2. Write the scope and importance of biotechnology.

Scope and importance of biotechnology:
Biotechnology In Medicine:
Production of a monoclonal antibody, DNA, RNA probes for diagnosis of virous diseases; valuable

drugs like insulin and i e beepn synthesized by bacterla for the treatment of human disease.
DNA fingerprinting is entification of paren min S omblnant
vaccines like human h pat| Is . various enzymesia Si

use. Gene therapy also gi chnology.
Biotechnology in A
In agriculture,
well as in the ¢ ':,l,-! variations thr
techniques are M@BE gemc plants
increased shelf lite of fruits etc
Biotech y in Industry: N
Industrial™i i areg” with wai
production of alcohol andiantibioticstby microorganis
chemicals like lactic acid, glycerine etc.sare being proc
quantity.
Biotechnology In The Environment:
Environmental problemstlike pollution control, depletion of natural resources for nonrenewable
energy, conservation of biodiversity.etc. are being dealt with using biotechnology:
Q.3. Define fermentation. Describe its different types.
Fermentation:
“Fermentation/is the process by which living.organisms-such as yeast or bacteria are employed to
produce useful compounds orproducts.”
Type of fermentation:
There are two major types of fermentation.
Lactic Acid Fermentation: ) -
In lactic acid fermentation, pyruvic acid from glycolysis changes to lactic acid..ln-the process,
forms NADH. NAD, in turn, lets glycolysis continueThis:typerofifermentation is carried out by the bacteria
streptococcus and lactobacillus species for souring milk into yogurt and production of various types of

cheese. It is also used by your own muscle cells when you work them hard and fast. It is quite important |
diary industry for souring milk and production of various types of cheese.

= FFF
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g

2 Pyruvic Ackd 2 NADM 2NAD" 2 Lactic Acid
Fig 8.1 Lactic acid fermentation
Alcoholic Fermentation:

In alcoholic fermentation, pyruvic acid changes into alcohol and carbon dioxide. NAD+ also forms
from NADH, allowing glycolysis to continue making ATP. This type of fermentation is carried out by yeast
saccharomyces cerevisiae and some bacteria. Ethanol fermentation converts two pyruvate molecules, the
products of glycolysis into two molecules of ethanol and two molecules of carbon dioxide. It is used to
make bread, beer, wine, ethanol, spirit and biofuels.

Q.4. \Write the imporFﬂnes of fermentation
Fermentation in Indust technology:

In the world of biotechnology, the term fermentati
of microorganisM(ﬁBZEdiLlc'r either aeroBi
microorganisms ontfolled conditionsiwi
) (LR :
organism for the production of targeted microbial proQ
pickles & ages, soy sauce), beverages in&s
Q.5. Writet i

Application/Uses of Fermentation:
4+ Fermentation changes the chemical environme

E

4 Fermentation is an.important process.in the prepafa nore tastier
for human consumption.

Many plant products undergo a fermentation process’in order to produce:the’final product.
Pre-sterilized (pasteurized) material assembled into packages'and aseptically filled (Aseptic
packaging) for the grocery.shelf.

Q.6. Describe the method of fermentation as a-food preservation technique.

Fermentation as a food Preservation technique:

Fermented foods are foods'that have been prepared in a-way so that the bacteria naturally found
within them starts to ferment. Fermentation, also known as lacto-fermentation, is a chemical process ing =i
which bacteria and other micro-organisms break downsstarch'and sugarswithin the foods, possibly ma Hfﬁ
them easier to digest, andresulting.in a product that is filled With helpful'erganisms and enzymes-This @'{Wﬁé‘
process of fermentation is a natural preservative, which means that.fermented foods can last a long time.

Q.7. Write about the products of Fermentation.

Products of Fermentation:

Foods that undergo fermentation include are as under

Dairy products: yogurt, cheese

Cereal products: bread, cakes

Fruit and vegetable products: flavorings, candy, fruit juice, silage
Beverages: beer, wine, cider.

- &

L o o ol o
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Pickling involves fermentation.

Foods that are frequently pickled include beans, onions, cauliflower, cucumbers, tomatoes, and
cabbage.

Fermentation helps preserve the food and lowers the need of refrigerator.

Non-food items that undergo fermentation include antibiotics, laundary detergent, insulin, growth
hormones, cellulose, monoclonal antibodies, compost, chemicals and medicine to dissolve tumors
and to clot blood.

Q.8. What is fermenter? Write the advantages of fermenter.

Fermenter:

The fermenter is a container or an apparatus which is used for the fermentation activity of the
microorganisms like bacteria and fungi to grow on large scale. The general idea behind the fermenter is to
provide a stable and optimal environment for microorganisms to reproduce and interact with substrate for
required product.

Advantage of Fermenter:
4+ Fermenter provies the monitor and controlled environment to organism for each biotechnological

process.
4 A fermenter oﬂvﬂtﬁwth of organisms by controlling' many,factors like nutrients, oxygen,
growth inhibit perature. "

Fermenters help to make'the production'of mater

+
4+ Fermenters hel n of massive amo
and other proteE un
Q.9. What s genetic ?Write it uses. - u
Genetic engi
Genetice as the artificiz fi ‘ iee : nation of DNA
or other nucleic amniiwdlfy an-organi [3tion o i

acts of Genetic Engineeri

- ¥

- ¥

Use the vector towcarry the gene into the DNA of the ammalian

cells grown in culture.

Induce the cells to activate the gene and produce thed€

Extract and purify the protein for therapeutic use:
Q.10. Describe the Different'Genetic Engineering Tools.
Genetic engineering tools:

To manipulate cells.and-DNA, scientists use tools that are barrowed from nature, including.
Restriction Enzymes:

These naturally occurring enzymes are used as a:défense by bacteria to cut'iup DNA from viruses.
There are hundreds of specific restriction enzymes that researchers use like scissors to snip spécific genes
from DNA.
DNA Ligase:

This enzyme is ‘'used“in-nattire,to repair broken DNA. It can also 'be used topaste ne\v‘v*g_é—r%s Iuﬁ‘i”'
DNA.

DNA vector:
a. Plasmids:
These are mostly circular units of DNA. They can be engineered to carry genes of interest.

b. Bacteriophages (also known as phages):
These are viruses that infect bacteria. Bacteriophages can be engineered to carry recombinant DNA.
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Q.11. Describe the major achievements of genetic engineering.

Maijor achievements of genetic engineering:

Achievements of genetic engineering are as under.

4+ The creation of new synthetic vaccine for foot and mouth disease is a strange and more impressive tale. The
trick was to carve up the virus genome to make a DNA copy that codes only for the three capsid proteins.

4+ A vaccine made against coccidiosis by using avian protein to immunize chicken against avian coccidian.
Coccidiosis is a disease of both invertebrates and vertebrates caused by parasitic protozoa.

4+ Sleeping sickness (trypanosomiasis) is caused by a parasite called Trypanosoma brucei. The availability of a
genetic transformation made possible the treatment of this disease.

4 Molecular biology has introduced in modern medicine a new way to cure diseases, namely genetic therapy,
direct intervention in the genetic makeup of an individual.

4+ Cloning humans in the second half of the 20™ century as dramatic advances were taking place in genetic
knowledge, as well as in the genetic technology.

+ Genetically modified (GM) foods possess specific traits such as tolerance to herbicides or resistance to
insects or viruses.

4+ Adding a gene from insect-killing bacteria to cottonso that insects, eat cotton will be poisoned!

4+ Genetic engineering also includes insertion of human genes into sheep so that they secrete alpha-1
antitrypsin in thei | substancé in treating some.casesof lung dlsease

% By insertingag insulin inte,an E. coli
scientists and doctor: t and.use.

4 Scientists have found a gene-called p-53 which
suppress cancer c

Q.12. Define the singléce n and write its uses

Single Cell Protein:

Itis an alt
is prepared by fermnni 1
Uses of Single -

+

le Cell protein, (SCP).is notra-pur i &
ora tains carbohydrates
4+ Carbon subs " rates u in commg@rdiginsSer

sulphite, liquor and'whey.

lin, which

ofganisms.

Tnl
entous fungi

+* Many types of anlmal feeds contain single cell proteimss acid, fats,
CHO, vitamins, and minerals. rich in essential amino/acids’(Lys- Met)
4+ Microbes can be used to.ferment some of the vast amounts’of waste/materials, such as straws; wood and
wood processing wastes; food, cannery and food processing wastes; and residues from alcohol production or

from human and animal excreta:

SHORT-QUESTIONS

Q.1. What kind of enzymes allows scientists to ‘cut-and paste piece of DNA together to form
recombinant DNA?

Ans.  The restriction enzymes is used*foer _cutting DNA and the enzyme DNA ligase is used for pasting pieces
DNA together to form.recombinant DNA. :-' A

Q.2. Explain how making human tissue plasminogen activator (t-PA) in Chinese hamster-avary=((
cells is an example.of genetic engineering.

Ans.  Making human tissue plasminogen activator (t-PA) in“Chinese hamster ovary (CHO) cells is an example of
genetic engineering because any process in which an organism’s genome is altered refers to genetic
engineering.

Q.3. How do organisms obtain energy?

Ans.  Organisms obtain energy from the food they consume.

Q.4. How does fermentation work?

Ans.  Fermentation is a metabolic process in which organism converts carbohydrates such as starch into alcohol or
lactic acid.
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Q.5. What types of microorganisms cause fermentation to occur?

Ans.  The microorganisms cause fermentation to occur which respire anaerobically like streptococcus and
lactobacillus.

Q.6. What food and non-food products are created by fermentation?

Ans. For answer Q#7

Q.7. What are some advantages of fermentation in food processing?

Ans. For answer Q#5

Q.8. What factors can affect the fermentation process?

Ans.  Temperature, pH, acidity, ethanol etc. factors can affect the fermentation process.

Q.9. Define biotechnology?

Ans.  For answer terminology and definition.

Q.10. What is the classical biotechnology?

Ans.  Classical biotechnology is a technique to use alter the genetic makeup (genotype) of microorganisms, plants
and animals for the purpose of changing their physical characteristics (phenotype).

Q.11. What is your justification in considering biotechnology.an old technology?

Ans.  Old technology involves use of natural organisms to create or modify food or other useful products for

human use, while echnology involves /manipulation of genes and living tissues in a controlled
environmentto g ssue.
Q.12. Describe the c Louis Pasteur toward"develop simar al s gy .

Ans.  Pasteurized material assembled into"packagesand aSe

Q.13. What are the di s of fermentation?
Ans. For answer Q#3 B
Q.14. What is lactic a Explain its role in the

O
Ans.  Llactic acid bacteria\(LAB)'are heterogenous group ¢ i th in alvariety of
fermentat lil)smring milk intoleu
Q.15. Name SOMGHE products of
Ans. For answ <5 B

Q.16. e four recombmant DNApro ilakd
Ans. Phar al products; i br disease
treatment, protein scaffolds for tissue ehgineering.

TERMINOLOGY A

Biotechnology:
“The use of living vorganismes, /cells or cellular. components for. the production-of compounds or
precise genetic improvement of living things/for the benefit of man”.

Transgenic:

The organism with modified. genome genetic make-up.

Recombinant DNA:

When segments of DNA are cut and pasted together toform new sequences, the result'is known as
recombinant/DNA. ““OR” /| The vector DNA and“the attached gene ofiinterest are collectively
called recombinant DNA.

Genetically Modified.organism (GMO) or transgenic cells:

When recombinant'DNA is inserted into cells, the cells,use this'modified blueprint’and their
cellular machinery to“make“the protein encoded by the recombinant DNA:Cells that 1'3;'
recombinant DNA are known as genetically'modifiedrorganism (GMO) or transgenic cells.

Gene TP-53/P-53:

The TP53 gene provides instructions for making a protein called tumor protein p53 (or p-53). This
protein acts as a tumor suppressor, which means that it regulates cell division by keeping cells from
growing and dividing too fast or in an uncontrolled way. It works to suppress cancer cells.
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Alpha-1- antitrypsin (AAT):
Alpha — 1 — antitrypsin (AAT) is a protein produced in the liver that protects the body’s tissues from
being damaged by infection — fighting agents released by its immune system. In alpha — 1
antitrypsin deficiency, the body’s normal production of AAT is reduced, resulting in the destruction
of sensitive lung tissue.

Chinese Hamster Ovary (CHO):
Chinese hamster ovary (CHO) cells are an epithelial cell line derived from the ovary of the Chinese
hamster, often used in biological and medical research and commercially in the production of
recombinant therapeutic proteins.

Therapeutics:
The branch of medicine concerned with the treatment of disease and the action of remedial agents
like a treatment, therapy, or drug.

MULTIPLE CHOICE QUESTIONS

Choose the correct answer:

1. The artificial m edication and recombination of DNA.
& Genetic engi Blotechnology & Moleculanbiology & Genetic
2. The earlier bio

Biologist Agrlculturlst
3. The complete gr n genome.was studie
L PCR Foh ORE HGP
4. Alcohol and antibiot rge scale productio
&  Environmental <" & Fermentation
bi
5. Mostoft to produce:

&

6. In ic formulation lactic acid.pro
&s ic aci cesit acid
7. The bread dough rises during@alcoholic fermentz

Alcohol

&  Methyl alcohol /& €02
8. The container use toigrow bacteria on large scale 3
&s Chillers L Sterilizers

9. Naturally occurring enzyme used as a defense chemical by bacteria:

& Defense protein “u®s_ Restriction enzyme = &-Hydrolyticlenzyme &  Ligase enzyme
10. Extra circular DNA which use as vector of gene is:

& Genome & Plasmid & Pilli L Ligase
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PHARMACOLOGY Ch#09
DETAILED QUESTIONS

Q.1. What is drug? Define its types.
Drug:
Drug is a chemical substance used to treat, cure prevent a disease or to promote well-being or
artificial pleasure. Drugs can be derived from plants and animals.
Types of drugs:
There are two categories of drugs.
Pharmaceutical drugs or medicinal drugs:
These drugs are used to treat the diseases and makes the patient physically normal.
Addictive drugs:
These drugs makes the person relaxed by feeling pleasure, acting on the CNS of the person, finally
the person become dependent on it.

Q.2. What are medicinal drugs? Describe the various sources of medicinal drugs.
Medicinal drugs: T

For Answer Q

|
Sources of medicinal drugs: |

These beneficial btained from variouss
Drugs from plants:

Many plants produce special substances in the jor-seeds fthat help to form
drugs in laborat as herbs. Fo its bark
which is used mMBHE!ttment of malari extracted
from the unripe pium Boppy.

Drugs fr Mlcroorganlsms
Micro ngi no g, but also

Drugs from animals:

Certain animal parts and animal products are tsee g i i ajof group of
animal products used in medicine is hormone, enzymes, anlmal extractives, organs and bile acid.

Example: Gonadotropin-hormone is preparedicommercially from horse serums
Drugs from Minerals:

Some of the drugs are.synthesized from minerals or can be given'with mineral as.supplement, such
as iron is used in treatment of iron deficiency (anemia). Zinc is used to make zinc oxide paste which is used
in wounds and in eczema.

Synthetic Drugs:

Synthetic drugs. are synthesized in labs by using man-made.chemicals rather’ than na
ingredients. A number of synthetic drugs'in the market-are-available. T

Example: Syntheticsmarijtana, goes by many names: K2, Spice, fake pot;potpotrri, legat-weed 7o il

more.
Q.3. Describe the principles usage of important medicinal drugs.
Principles usage of important medicinal drugs:
Pain killers:
Painkillers (analgesic) reduces the pain by acting on CNS.
Example: Paracetamol, Aspirin and Panadol etc.
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Antibiotics:

Antibiotics work against bacterial infections. It either kills or inhibit the bacterial growth.

For example: Penicillin, Cephalosporin and tetracycline etc.
Vaccine:

The vaccine is vital for One’s life, vaccine prevent the living body from the microbial diseases by
developing immunity in the body. For example: Hepatitis vaccine, rabies vaccine, Covid-19 vaccine etc.
Sedatives:

Sedative drugs are helpful for treating anxiety and sleep problems. Such as, diazepam (Valium),
Alprazolam (Xanax), and Clonazepam (Klonopin).

Q.4. Describe the discovery of antiseptic and antibiotics.
Discovery of antiseptic and antibiotics:

Joseph Lister is called as “Father of Antiseptic Surgery”, Joseph Lister’s contributions paved the way
to safer medical procedures. His introduction of the antiseptic process dramatically decreased death from
childbirth and surgery. He used carbolic acid as a disinfectantyhe used it for washing hands and
instrument. He also designed his spray machine with carbolic acid to kill the air-borne germs.

Sir Alexander Fle ish researcher, is credlted withithe discovery of pen|C|II|n in 1928. At
the time, Fleming was n with'theé.influenza vi 3
Department at St. Ma pital'iff London.

Often described as a carelessiab-technician, Fle
that a mold had develo cidentally contamin®
examination of the mold] h that the culture pr

Q.5. Describe

Types/Catego
a. Seda
Sedatives a

b. Narcotics:
Narcotics are also called painkiller. These drugs bind with the'pain receptor present in CNS and reduces
the pain. They are used to treat moderate to severe paintthat may not respondwell to other pain
medications. The short-term effects of opiate use can include feelings of euphoria, pain relief,
drowsiness and sedation..Narcotics can be dangerous not only because of theirpotentialfor abuse and
addiction, but also because they cani'sometimes |lead to overdose and death.

i. Heroine:
Heroin is narcotics and considered highly addictive:Heroin"and other opioid drugs interact with
dopamine levels inithe brain, whichuis what causes that burst of pleasure“associated with'their use. ETE

Abuse of heroin can quickly lead to drug tolerancepdependence, and.addiction. Eﬂ%tl‘-.a
ii. Morphine: ey — “:'Lﬁ;

Being narcotic drug, morphine is used to'relieve.moderate to.severe'pain. It remains active in blood

stream upto 6Hrs. it acts on the CNS and causes relief from pain but overdose can cause many side

effects including nausea, vomiting, constipation. Lightheadedness, dizziness, drowsiness, or sweating.
¢. Hallucinogen:

Hallucinogens are a class of drugs that cause hallucinationsprofound distortions in a person’s

perceptions of reality. Some of the typical effect of hallucinogens are: increased breathing rate,

increased heart rate and blood pressure, irregular heartbeat, palpitations and blurred vision etc.
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i. Marijuana:

Marijuana is the most commonly used illicit drug in the United States. It can be obtained from the
flower, stem and leaves of the Cannabis indica plant. People smoke marijuana in hand-rolled cigarettes or
in pipes or water pipes. The intake of this drug produces immediate sensations increased heart rate,
reduce coordination and balance, and a “dreamy,” unreal state of mind. Marijuana also affects brain
development.

Q.6. Write the symptoms of addiction and problem associated to drug addiction.
Symptoms of addiction:
+ When a person is addicted to a substance, such as a drug, alcohol or nicotine, they are not able to
control the use of that substance.
4+ When body levels of that substance go below a certain level the patient has physical and mood-
related symptoms.
“+ There are cravings for drugs, bouts of moodiness, bad temper, poor focus, a feeling of being
depressed and empty, frustration, anger, bitterness and.resentment.
4+ While under the influence of some substances the addict may engage in risky activities, such as

driving fast.
Problems associatﬂ;ﬂgl,ﬂm
The problems ed with drug abuse exten

People being an addictive, suffer-in health issue

Addiction cand ne’s sociallife;
Addictive peopleca nvolve in crimes suc

criminal. - | ‘
It can als the addict d em/sk neeg . ng ggressive,
harsh, shmﬂr ehave well, elations

Q.7. What isa

y usedito-fight bacteri ay treat
infections by killing or de ng the growth of bacterig:
microorganisms (bacteria or.fungi) or.can be derived b
synthesized in labs.
Types of antibiotics:

Types of antibiotics areras under.
Bacteriostatic:

Those antibiotics which are inhibit'the growth of bacteria is called bacteriostatic antibiotics.
Bactericidal:

Those antibiotics which can kill the'bacterial.cell is called bactericidalantibiotics.
Q.8. Write the misuse of antibiotics and effect of antibiotics.
Misuse or side effects of antibiotics:
Side effects or misuses of antibiotics are as under.
Antibiotic resistance
Diarrhea
Upset stomach
Thrush: which is a fungal infection that can affect the mouth or digestive tract
Vaginal yeast infection caused by Candida albican (discharge, burning, pain, itchiness)
Can cause yellowing of teeth.

- FFEFEF

-FEEFEEF
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Effect of antibiotics:
<+ Over use of antibiotics can cause antibiotic resistance in which bacteria become habitual for that
antibiotics or alter strategy to hinder the effect of antibiotics.
4 The change either protects the bacterium from the action of the medication or neutralizes the
medication.
<+ They can acquire resistance by getting a resistance gene encoded to its chromosomes.
Q.9. Write short note on vaccine.
Vaccine:

“A vaccine is a biological preparation that improves immunity to a particular disease.” A vaccine
typically contains an agent that resembles a disease-causing microorganism, and is often made from
weakened or killed form of the microbe, its toxins or one of its surface proteins. A vaccine can confer active
immunity against a specific harmful agent by stimulating the immune system to attack the agent. The first
vaccine was introduced by British physician Edward Jenner, who in 1776 used the cowpox virus (vaccinia)
to confer protection against smallpox, a related virus,.in humans.

SHORT QUESTIONS
Q.1. Why antibiotics tive against viral‘infection?
Ans. Antibiotics ar against-viral infecti e different

an cell’s
aring with

mechanisms to surviv replicate. Virusesyi

DNA in order t duce."So antiviral drugs
the viral enzym iotics has no “targe
For Answer Q#3

Q.2. Why addiction is considered as harmful conditio

Ans. For Answ 'Jll
Q.3. Howdru n from natural
=Em

Ans. For Answer

Q.4. ossible to get drugs from'an
Ans. For A 2.

Q.5. Do we have any harm of antibiotics. If, so men
Ans. For Answer Q#8.
Q.6. How vaccine workagainst pathogen? Explain the
Ans. For Answer Q#7.

Fig. 9.5 Mechanism of vaccine
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TERMINOLOGY AND DEFINITIONS

Pharmacology:
Pharmacology is the branch of biomedical science which is concerned to the uses, effects, and
modes of action of drugs.

Pharmacists:
One who studies pharmacy responsible for dispensing prescription medications to patients and
advising them are called pharmacists.

Immunization:
Immunization is the process whereby a person is made immune or resistant to an infectious
disease.

MULTIPLE CHOICE QUESTIONS

Choose the correct answer:
1. Whois called father of antiseptic?
& Alexandar Fleming &  Edward Jenner /| @ Lister & Oswaled

Schmiedeberg
2. Drugs for treat atoid arthritis can be.obtaij .
Anim Minerals an datives

3. Drugs that slow nor I brain“functioning are categ
& Narcoti Hallucinogen arijue 3 tives
4, Vaccination can ered:
After mfectnon Before infection iNgui Aihate correct

5. The subst wth of bacteri id y
MMRE! actericidal Jetefos \ntibiagtics
6. Harisisa i€hileft the following on ; J
(I)W sagire
Iden drug, to which H ed? ;
& Narcotic Hallicinogen ' . iselptic

7. Which one is not the effect of misuse of antibiotics® -
G Diarrhea Gs Immunization M résistance






