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Chapter #01 Biological Molecules Zoology

INTRODUCTION OF BIOCHEMISTRY:

The branch of biology which explains the biochemical basis of life is called Biochemistry. It is
one of the most important branch of biology due some reasons given below:

'vémg orgamsm from

e It providesg ion about all the processes carried o

construati ructures to flow of informati

enzyme/ protein synthesis and control of all
e It providesgi Hn about abnormal

open doo elopment of medicing

abnormalities.

N

controlled? What are the c

As we know that i§sue @ceﬁm 3
molecules, molecule mically bonded atom means e ing thingsor

organisms are up of chemicals which explains the second postulate of cell theory i.e.

structure and function of cells are dependent upon their chemical composition.

Therefore it is necessary to study the chemical composition of cell and reactions which carry
down in these cells to understand the different structures and metabolisms of an organism.

Prepared by - Umm e Aiman



ME English Center

Class XI

[(urbohydruies |

[ Proteins }

Maitose R l|l,
N
- —C00" -
CH,0H HOH:C HN=C + u,n-:l 00" ‘
0, 0, L L Phosphatgeto?
" ‘
2 Ester Bondm)
OH R, H R ¥
P ] 1%
OH Wf—C—C—N—C—C00" 1* Ester Bond \z
Amino I I | Carboxyl
terminus L] L H terminus
Glucose Peptide bond

{Nucleic ucids}
C

—¢ro-

Amino acids )
joined by peptide

Fatty acids and
glycerol joined by
ester bond

Enzyme, structure
movement,

Prepared by - Umm e Aiman




ME English Center Class XI

Encircle the correct choice:

(i) The slight negative charge at one end of one water molecule is attracted to the slight positive
charge of another water molecule.What is the attraction called ?
a) Covalent bond
b) Hydrogen bond v
¢) Ionic bond
d) Hydrophilic bond
(ii) Tendency of water to coalesce oil drop into large droplet called
a) Hydrophilic force
b) Hydrophobic exclusion v/
¢) Hydrophilic exclusion é
d) Hydrogen
(iii) The covale two monosaccharides is calle
a) Peptide bond
b) Ester bon dE R
¢) Phospho
d) Glycosidic bond v/
(iv) Most MauﬂlE 'tif('md ’r\ e
a) Gl EEN \
b) Maltose
lulose v/

d) Glycogen
(v) Most important orgahiceompound of the cell sQ
activities.
a) Protein
b) Carbohydrates
¢) Nucleic acids
d) Lipids
(vi) All amino acids have same formula except
(a) Alpha carbon
(b) Hydroxyl group
(c) Radical group v/
(d) Amino acids
(vii) A trihydroxy alcohol made up of three carbon atoms called

(a) Glucose
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(b) Glycerol v

(c) Maltose

(d) Acylglycerols
(viii) large and important class of lipids made up of isoprenoid unit called

(a) Phospholipid

(b) Terpenoids v/

(c) Waxes

(d) Acylglycerols
(ix) How many molecules of water are needed to completely hydrolyze a polymer that is 21
monomers long?

(@) 10

(b) 20 v é
2 JOIN

) 2 ‘

(@) They are nr of glucose v

(b) They are omers of each othg

(c) They can both be digested by humans ’

R

Q1.Why water e are called amphoteric?
Ans: Water moleculeg are called amphoteric in nature Due to ionization property H20 dissociate
in to H+ and OH-. Acid is a substance that can donate H+ and base is a substance that can donate
OH-. That's why water molecules can act as both acid

and base.

Q2. Why are amino acids named so?
Ans. An amino acid, the name comes from the amine (amino) and the carboxylic acid (carboxyl

group). Amines are weak bases, so the acid portion of the name must come from the carboxylic
acid. ~—7
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Q3. How are mong@sa ides classified?

Q4. Enlist Bio- ele
Ans: Six element: 8 0184

e Carbon

e Hydrogen

e Nitrogen

e Oxygen

e Sulphur

e Phosphorus

Q5. Why do fats provide more energy than carbohydrates ?
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Ans: Fats provide more energy than carbohydrates because fats is the class of lipids and lipids
have high proportion of C-H bonds which stores the high energy contant of organic molecules is
in the carbon-Hydrogen covalent bonds .

Carbohydrates on the other hand, have high ratio of C-O bonds because of glycosidic linkage so
they do not store as much energy in their bonds .

Q6. How many steps involved in nucleotide formation?
Ans: Nucleotide are the monomers of nucleic acid, which is Penrose sugar based where a
nitrogenous base molecule is attached at the first carbon and a phosphate is attached at 5th

carbon of pentose sugar as shown below. The nucleotide without phosphate called Nucleoside.

The DNA and RNA are made up four types of nucleotides, which are e on the basis of
nitrogenous basis o groups of nitrogenous bases i.e ¥ nd Pyrimidine.
Purines are of t ne (A) and Guani

nitrogenous bases Cytosine (C ) , Thymine (T) a

Q7: Distinguish etn turated acylglycerg
Ans:

The melting point of Satufated fatty acids is

relatively higher.

The have a strai in At double point, they have bend chains.
They are soluble in vitamins. They are insoluble in vitamins.

Palm oil, coconut oil, and animal fats. Sunflower oil, walnuts , plant oil, vegetable

oil, canola oil, fla, and fish.
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Detailed Question Answer:

Q1. Describe the properties of starch, glycogen, cellulose and chitin?

Ans.

Starch:

It is the most important and abundant reserve food material of higher plants, found in cereals,
legumes, tubers and other vegetables. It is made up of many glucose molecules joined together
in straight chain amylose that is soluble in hot water and a branched chain amylopectin, which
is insoluble in hot and cold water. It gives blue color to iodine.

Glycogen:

It is also a polymer of glucose. Its molecular structure is starch but found in animals therefore it
is commonly called animal starch. It is mainly found in bacteria, fu nimals abundantly

found in the liver
Cellulose:

It is also a polymer of glucose, the most abundant
insoluble in watanngested in the huma
in a straight chaiflla nch chain present i

and condensed to form tubes. These tubes of ce

Cellulose MOnR Ei'e' '
chitin: ===

It is a long chain polymer of N-acet

comparable to
allows for increased h

Q2. What is n ic ? Describe structure of'a
dinucleotide (N

Ans.

NUCLEIC ACIDS:

Friedrich Miescher, a Swiss physician, isolated a new compound, the nucleus of pus cells, which
was quite different from other biomolecules, therefore named "Nuclein" it was found that the
nuclein had acidic Properties and hence it was renamed nucleic acid. The nucleic acids are
polymers of five sugar based compound nucleotides. These polymers have high molecular

weight. These are present in all living things from viruses to man. There are two kinds of ~——7

nucleic acids i.e. Deoxyribonucleic Acid and Ribonucleic Acid (RNA).
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Mononucleotide:

Generally, nucleotides are found in the nucleic acids as polynucleotides but sometimes a single
nucleotide also works independently as a mono nucleotide. These mononucleotides have an
extra phosphate group as ADP (Adenosine phosphate) or ATP as (Adenosine Triphosphate). ATP
works as energy storing, carrying and energy providing molecules to metabolic reactions. This
energy is utilized to derive energy demanding reactions such as synthesis of proteins, lipids,
carbohydrates, mechanical energy for cyclosis, contractility, cell-divisions, movement of
flagella, active transport etc. During conversion of ATP into ADP, 7.3 Kcal/mole or 31.81 kj/ mole
energy is released.

Dinucleotide:

Sometimes two ‘d:n i“ covalently bonded together to fi QI3
dinucleotide; o nown dinucleotideg’is NAD wm 3
Dinucleotide). A vitamin Nicotine is attached witl f eotides liA.I .s
coenzyme for RerF on

Q3.What is amino acid? Explain peptide li

MOREHI-<X

hydroxyl group is substituted by ni

pound called

Ans: One
(hydroge

Peptide Bond Fo

A peptide bond is for
reaction is also kno
The two amino
During the reactioh, one of the amino acids gives a carboxyl group to the reaction and loses a
hydroxyl group (hydrogen and oxygen).

The other amino acid loses hydrogen from the NH2 group. The hydroxyl group is substituted by
nitrogen thus forming a peptide bond. This is one of the primary reasons for peptide bonds
being referred to as substituted amide linkages. Both the amino acids are covalently bonded to
each other.
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H H
e &O L0 &0
N—=C—C N=C=0C
H 1 Nou Y 1 MoH
H * H
R [0 Hl R
He L 1] 1 4°
N=C—HC—=N}C—=cC
W | “oH
H H
J 0=I=“ Peptide Bond

04. Explam classi n“ protein and list st
CIassrﬁcatlon of

Protein ca ys i.e.,on the
etc. Protei i IE \
(i) Fibrous i

e Fibro
These are long fibers of

other; they consist of
insoluble in water, -C
and organisms e? ider web, myosin in muscles, fibers and clothing, Keratin of nails and

hairs etc.

e Globular Proteins:

These are spherical or ellipsoidal due to three dimensional fold of secondary protein. These are
either tertiary or quaternary in structure. They are soluble in salt, acid or base containing
aqueous medium or alcohol. They can be crystalized. These proteins work as enzymes,
antibodies, hormones and hemoglobin.

e list of structural protein:
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Actin.
Muscles forming protein

Amyloid.
Work as cell surface protein

Caddisfly (Fibroin).
Used to bind debris like rocks sticks twigs and shells for net of prey

Condrocalein Collagen.
Form extracellular matrix E
Elastin. Iu

Provide resiliengg'a y to tissues and organs ‘

Gelatin.

Nutritious proteifid m collagen of skip &

Examples
Actin, tubulin, keratin

Functions
Construct differeat s ures, like the cytoskeleto

2.Type

Hormones

Examples

Insulin, thyroxine

Functions

Coordinate the activity of different body systems

3.Type R

Defense
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Examples

Immunoglobulins

Functions

Protect the body from foreign pathogens

Q5.What are lipids? Explain acylglycerol and waxes?

Ans:

LIPIDS:

Lipids are the important diverse group of biological molecules widely distributed among plants
and animals. The term lipid was proposed by Bloor in 1943, for those molecules which are
insoluble in water and soluble in organic solvents like ether and alcoholetc. These compounds

are made up of C, H, 0 like carbohydrates but contain a much lesser oxygen than

carbohydrates e. in iSafat. Due to the high quantity of cad hydrogen, they

contain almost unt of energy tha

£ |_|
Acylglycerol (Fa
These are the condensati roducts of glycerql ajg

oils. They can be defined as the esters of glyce » : !s 1e'bond o
formed beM nbﬁEc'g"n’ aci
esterificat ===

Fatty acids are carboxylic acids (or
turated or saturat

Saturated fatty acids;
Lack of carbon-car blé’bonds indicate that
acids have high eltihg points compared to unsatarateda pond 7
to their ability to heir molecules together thus leading toa stralght rod-like shape.

Unsaturated fatty acids:

Unsaturated fatty acid is indicated when a fatty acid has more than one double bond. "Often,
naturally occurring fatty acids possesses an even number of carbon atoms and are unbranched."
On the other hand, unsaturated fatty acids contain a cis-double bond(s) which create a
structural kink that disables them to group their molecules in straight rod-like shape.

Glycerol is a trihydroxy alcohol, made of three carbon atom each contain on OH- group, white-a™”
fatty acid is a type of organic acid containing one carboxylic acid group with long hydrocarbon
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chain. When three fatty acids combine with glycerol each at one -OH, they form three ester
bonds. A compound called Triglyceride (triglyceride) is formed. Their triglycerides are neutral in

nature because all three OH groups of glycerol become bonded with fatty acids and no charge
bearing OH is left.

Waxes:
They are esters of long chain mono-alcohol and long chain fatty acids. These are simple lipids
and found as protective coating on stem, stalks, leaves, petals, fruits skin, animal skin, fur and
feathers etc, these are water repellant and non-reactive due to its non-polar nature i.e.
hydrophobic compounds. These are chemically inert and resistant to atmospheric oxidation.
There are two types of waxes i.e. Natural, like bee's wax and cutting for

synthetic waxes, jenerailf derived from petroleum or polyethylene.

cuticles of leaves and

are of considerable
commercial impo e they act as superior machine lyb - Sperm whales were

the principal so ax.

Q6.Explain terprnﬂtheir types?
occurring i d'r' fro
polymers emes. L = o w

Itis atypeo

17 Carbon atoms arranged i
pentagonal in shapehTh
another cholest

of the types of steroid.
of a number of ste i.e. testosterone, progesterone and estrogens.

Carotenoids:

Carotenoids are pigments found in plants and microorganisms, but not synthesized in animals.
Fewer than 10% of the carotenoids can function as vitamin A precursors in mammals.
Carotenoids and retinoids have chemical and metabolic similarities and differences, and some
overlap in biological activities. It is polyterpenes, consisting of a long chain of isoprenoid units
which contain isoprenoid rings at both or at one terminal. These compounds are carotene
pigments producing red, orange, yellow and brown color in plants. Some important caroténoids ™~
are plant pigments, like chlorophyll, cytochromes, phytochromes, latex, rubber etc.
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Prostaglandins:

The prostaglandins are a group of lipids made at sites of tissue damage or infection that are
involved in dealing with injury and illness. They control processes such as inflammation, blood
flow, the formation of blood clots and the induction of labor.

Q7.What are conjugated molecules? Explain types of conjugated molecules?

Ans: Conjugated molecules are formed biomolecules of two different groups combine
chemically with each other glycolipids, glycoproteins, lipoproteins acting as one

unit. E
) Glycoliiﬂtnt“ides:
These are conj e nd carbohydrates. f alsO,Nuel

e Glycoproteins or Mucoids:

Glycoprot C ing
Most of th ide i

molecules. They perform functions

e Lipoprotein:
They are conjugate

occur as compo t

chloroplast memb

e Nucleoprotein:
Nucleoprotein are formed by simple basic protein and nucleic acids They are the main
component of chromatin material, chromosomes and ribosomes.

Prepared by - Umm e Aiman




ME English Center Class XI

Chapter #02 Enzymes Zoology

INTRODUCTION OF ENZYMES:
Life would not be possible without metabolic activities of the cell. This in turn is dependent
upon the catalytic molecules called the enzymes. Without enzymes, the dynamic, steady state

of the cell would cease to exist.

Life is a mesh work involving a perfect co-ordination of a vast majority of chemical relations

Some of these reactions result in synthesizing large molecules others ificleaving large

molecules and sti ither utilize energy or liberate energ reactions would
occur very slow rature and atmospheci
living cells carry on their life processes. In the liv
extremely high rates.Ahisgis,due to the presence of s
which are synthe the living cells. The ga

zyme-yeast) the térmenz was coined by Fr

defined as i le of cata
EEN

few years ago, it was consi
Cech a i i
enzymes. These moleculgs are

genetic informatio e used by a cell but get

e Enzymes are‘catalysts produced in the protoplasm, synthesized in the cell.

e Most of the enzymes are proteinaceous in nature, macromolecules of globular proteins
with high molecular weight.

e They either consist of protein e g. amylase or pepsin or may contains, along with
protein, a non-protein part e g. Acetyl CoA.

e Enzymes within the cell where they have been produced are called endo- enzymes and
the enzymes which act outside the cell are called exo-enzymes.

e They are specific in nature and function.

e They are much greater in size than the substrate.

e They have particular sites to react with substrate, these sites are called Active sites.
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e Enzyme activity can be accelerated by certain ions or salts called activators e.g. Mn, Mg,
Cl etc.

e Enzymes can be inhibited by certain factors called inhibitors. e.g. substrate
concentration, enzyme concentration, pH and temperature.

e They are sensitive i.e. they work at specific pH.

e They remain chemically unchanged during and after the chemical reactions.
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Encircle the correct choice
(i)Which of the following statements is (are) true about enzyme catalyzed reactions?

(a) The reaction is faster than the same reaction in the absence of enzymes v/

(b) The free energy change of the reaction is opposite from the reaction in the absence of
the enzyme

(c) The reaction always goes in the direction toward chemical equilibrium.

(d) Both a and b.

(ii) The active site of an enzyme is the region that é

(a) Binds al ors of the enzyme

(b) Is involved in the catalytic reaction of the

(c) Binds the the catalytic reactio
(d) Is inhibited bythefptesence of a coenzymeyer a

(iii) Accormn HJE It'y'oth
correct? =55

wLhe binding of the substrate sont e
(b) Some enzymies change S en activator m
(c) A competitive ighibi : g for *le site

(d) The binding

[ |
? oagtivesil

(iv) Which curve répreSents the behavior of an enzyme taken from a bacterium that lives in hot
springs.
1.Curvel II.Curve 2. III Curve 3

(a) I only

(b)II only

(c) III only

(d) Tand IT

(e)II and III R
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(v) Increasing the substrate concentration in an enzymatic reaction could overcome which of
the following?

(a) Denaturation of the enzyme

(b) Allosteric inhibition

(c) Competitive inhibition v/

(d) Saturation of the enzyme activity

(vi) Competitive inhibitors block the entry of substrate into the active site of an enzyme. On
which of the following properties of an active site does this primarily depend?

(@) The abilﬂlﬂ I:“e to form a template for holding g
(b) The enz 'siabi stretch reactants aff o1

occurrenc

(d) The enzy ifngcovalent bonds wi

(vii) A seri catalyze't
converts ion.r fr

the enzyme. What is substance X?

(a) A coenzy

(b) A substrate
(c) An allostericginhiBitof v/

(d) An inter.

(viii) If an enzyme is added to a solution where its substrate and product are in equilibrium,
what would occur?

(a) Additional products would be formed.

(b) Additional substrate would be formed.

(c) The free energy of the system would change v/
(d) Nothing; the reaction would stay at equilibrium.

(ix) Which one of the following is the mechanism of action of enzymes?
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(@) They act upon substrate molecules to release new substrate molecules.
(b) They actually increase the amount of energy of activation.

(c) Enzymes dramatically decrease the amount of energy of activation.

(d) Enzymes break product molecules to release new product molecules v/

(x) How does a noncompetitive inhibitor decrease the rate of an enzyme reaction?

(a) By binding at the active site of the enzyme v

(b) By changing the shape of a reactant

(c) By changing the free energy change of the reaction
(d) By acting as a coenzyme for the reaction

FOR

Q1. Why are enzymes speciﬁc in nature"
Ans. Enz iffe
shape of t

Q2.
Ans. The enzyme 3

substrate concentratiopfis
concentration of en

so the enzyme agtivi reases with the increase
after some time remains constant.

Q3.Why are they called temperature sensitive?

Ans. The proteins in enzymes are usually globular. The intra- and intermolecular bonds that
hold proteins in their secondary and tertiary structures are disrupted by changes in temperature
and pH. This affects shapes and so the catalytic activity of an enzyme is pH and temperature
sensitive.

Q4.How enzymes reduce the energy of activation? Lowering of activation energy by\——’?

enzymes:
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Ans. Activation energy is the minimum energy required for the activation of atoms or molecules
to undergo a chemical transformation/reaction. They bring reactants close enough so that they
don't need to dissipate extra energy when they collide at random.

e Binding reactants at the active site, allows the molecules to interact with less energy.

e Reactions also occur via a different mechanism to lower activation energy.

e Enzyme activities depend on the nature of substrate, temperature, ionic concentration,
and pH of the surroundings.

e Digestive enzymes secreted in the acidic environment (low pH) of the stomach help
break down proteins into smaller molecules.

Q5. How enzyme activity affects the substrate concentration?
Ans: The rate of 1 ases with an increase in the conce substrate in a

condition wher ntration remains c
activity to a cert e el of substrate concel
substrate exerts airet ffect upon enzyme agi
Q6.What S ic
Ans: Pros t

non-polypeptide required for the bi

may anic (such as vita
composed of am

Q7. Differentia W e activators and inhibite
Ans:
AGTIVATOR INHIBITOR

te

Enzyme activators are species that can bind | Enzyme Inhibitors are ‘chemical species that

with an enzyme to increase Its activity can tend with an enzyme to decrease its
activity.
Can incense the activity of an enzyme Can decrease the activity of an enzyme

Examples of activators include hexokinase Examples of inhibitors Include drugs,
and glucokinase ribonuclease Inhibitor etc
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Detailed Question Answer

Q1.What is enzyme? explain characteristics of enzymes?

Ans. Enzymes are basically proteins that are produced by living organisms to bring about
certain metabolic and biochemical reactions in the body. They are biological catalysts that
speed up reactions inside the body.

Characteristics of Enzyme:

e They have high catalytic power and can quickly catalyze a chemigal reaction with a tiny

quantity.
e They acﬂﬁt
e Temper l
function.

e Enzymes ite specialized, catalyzi
e Speed up ¢he ctions.

e They are required in minute amounts.
Th in their
Th i ors

Ans. The chemica

substrate molecules re enzyme higher will be
1

ue to their proteinaceo

estimated that incr C of temperature d¢

sensitive to te

enzyme work maximumly or rate of enzyme activity is maximum called optimum temperature,
below and above this temperature the enzyme activity increases. In other words Raising
temperature generally speeds up a reaction, and lowering temperature slows down a reaction.
However, extreme high temperatures can cause an enzyme to lose its shape (denature) and stop
working. pH: Each enzyme has an optimum pH range. Changing the pH outside of this range
will slow enzyme activity.

Q3. Describe mechanism of enzyme action?
Ans. ~—72

MECHANISM OF ENZYME ACTION:
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As We have discussed, all metabolic reactions are catalyzed by e flies. During these reactions
the substrate binds to the active site of the enzyme and forms enzyme substrate complex (ES)
that the substrate converts into product but remains attached with enzyme and form
enzyme-product complex and then product release from the active site of enzyme. The quantity
and shape of enzymes remain the same before and after chemical reactions.

Lock and key model:

Emil Fischer 1898 proposed this model, according to this model E Particular enzyme acts on a
particular substrate like a particular lock can be unlocked by a particular key. This theory

depends upon physical contact between substrate and enzyme molecule: The active site of each

substrate like loc A
complementar leeul t in and react while

Enzyme adjust
its shape

Enzyme Enzyme-Substrate Enzyme-Products Enzyme
Complex Complex

INDUCED FIT MODEL:

Koshland in 1959 proposed another model with the name of in (fit) model. He stated that when %t h
a substrate combined with an enzyme induces change in the enzyme structure, this change____= M-F"-
enables the enzyme to perform the catalytic activity more efficiently. It means according to him b

the active site is flexible.
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Q4.Describe the classification of enzymes?
Ans. They can be classified in following group

1) Oxidoreductase

Enzymes require to perform oxidation and reduction reaction by removal and addition of and
addition of He respectively eg. Ferredoxin reducing substance

2) Triumferase

Enzymes responsible to transfer a group from one substance to other transfer of phosphate
from ATP to hexose

3) Hydrolyse:

These are digestive enzyme responsible to break the bond by H20 ¢ ligomers into

monomers
4) Lyase:
These enzymes catalyze the breakdown of specific

hydrolysis
5) Isomerase:

Enzyme catalyzed intramolecular rearrangeme
.
oW HOMERH w20

of inhibition rea

e Competitive

A molecule oth
inhibition. The in r (molecule) has a structural and chemical similarity to the substrate
(hence able to bind to the active site). The competitive inhibitor hinders substrate binding by
blocking the active site. Since the inhibitor competes with the substrate, increasing the

substrate concentration reduces the inhibitor's actions.

e Non-Competitive Inhibition
A chemical binds to a location other than the active site in non-competitive inhibition (an
allosteric site). When the inhibitor binds to the allosteric site, the enzyme's active site
undergoes a structural shift. The active site and substrate no longer share affinity as a resultof~~

this alteration, preventing the substrate from binding. Increased substrate levels will not be
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able to reverse the inhibitor's action since the inhibitor is not in direct competition with the
substrate.

e Uncompetitive Inhibition
The inhibitor binds only to the substrate-enzyme complex in uncompetitive inhibition. In
reactions involving two or more substrates or products, uncompetitive inhibition is common.
Non-competitive inhibition can occur with or without the presence of the substrate, whereas
uncompetitive inhibition requires the formation of an enzyme -substrate complex.

Q6. Describe structure of enzymes.

Ans. Enzymes are made up of amino acids which are linked togethe ide (peptide) bonds

in a linear chain. chain is called a
polypeptide or cific order of ami

sequence of the corresponding gene.

° PolypeptiE Knvn

Some enzymes consist of a single polypeptide g
like ribon e e', '\
sub-units) t i

]
Some enzymes n

e Prosthetic
These are organi
whose presence is WpdiSpensable for catalytic activity.

e coenzyme
A coenzyme is defined as an organic molecule that binds to the active sites of certain enzymes
to assist in the catalysis of a reaction. More specifically, coenzymes can function as
intermediate carriers of electrons during these reactions or be transferred between enzymes as
functional groups.

=]
Q7. Explain the effect of substrate and concentration on the rate of enzyme action. ™——7 [E B

[

Oprs
P
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Ans. The rate of reaction increases with an increase in the concentration substrate in a
condition where enzyme concentration remains constant. This increase remains until the
available enzyme becomes saturated with substrate. There will be no- increase in the enzyme
activity to a certain higher level of substrate concentration. At very high concentration the
substrate exerts a retarding effect upon enzyme action.

il i ol O R o O ) a W

2 of Reaction
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Chapter #03 Cell Structure and Function Botany

INTRODUCTION CELL STRUCTURE AND FUNCTION:

We are studying cells from our early classes and know that it is the basic structural and
functional unit of all living organisms. As a student of biology we must study cells in detail. For
this study we must know about the techniques of its studies because it is a microscopic
structure. The isolation, magnification and other basic needs should be understood clearly

before this study. é

Here comes
present in our bo ber is huge and of cc
bigger. In this to ,Hl introduce you to cells
i t

¥I Hoo
i6l8gita

Robert Hooke was egamin

The intro
made by a
went on t
disegvered?

microscope. In this an ,

Thereafter, over the Wext years, several kinds

eory that we know today.The first such theory was proposed by the
German botanist Matthias Jacob Schleiden and the German physiologist Theodore Schwann in

formation of the

1838. This theory was formalized in the year 1858 by the German researcher Rudolf Virchow.
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Plant Cell Animal Cell

(i) A primary ob

is to
(a) View the str 1l membranes.
(b) Identify the € S out31de the organellé
(c) Determin ize of various organelles.

(d) Separate the major organelles so that their particular
functions can be determined. v/

(ii) The volume enclosed by the plasma membrane of plant cells is often much larger than the
corresponding volume in animal cells. The most reasonable explanation for this observation is
that

(a) Plant cells are capable of having a much higher surface to volume ratio than animal

cells. ~ 7

(b) Plant cells have a much more highly convoluted plasma membrane than animal cells.
(c) Plant cells contain a large vacuole that reduces the volume of the cytoplasm. v/
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(d) Animal cells are more spherical, while plant cells are
elongated.

(iii) Large numbers of ribosomes are present in cells that specialize in producing which of the
following molecules?

(a) Lipids

(b) Starch

(c) Proteins v/

(d) Steroids

(iv) In animal cells, hydrolytic enzymes are packaged to prevent generalpdestruction of cellular
components. Which of the following organelles functions in the co entalization?
(a) Chloropl
(b) Peroxis
(c) Lysosome v

(d) GlyoxysonF 0 n

(v) Tay-Sachs disease is a human genetic abno & %

clogged wMﬂRrEc'n'lf lipi St
condition ===

(a) Endoplasmic reticulum

lgi complex
(c) Lysosom
(d) Mitochondria

(vi) Which is o the'main energy transformers'®
(a) Endoplas réticulum
(b) Golgi complex
(c¢) Lysosome
(d) Mitochondria v/

(vii) Organelles other than the nucleus that contain DNA

1. Ribosomes

II.Chloroplast

I11. Mitochondria R
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(a) Tonly
(b) II only
(c) 1T and III
(d Tand Il v

(viii) Which structure is common to plant and animal cells?
(a) Chloroplast
(b) Cell wall
(c) Central vacuole
(d) Mitochondria v/

(ix) Cell organelle is mainly concerned with the detoxification of alc@
(a) Chloropla
(b) Peroxis
(c) Central vacuole

) MitochonFao n

(x) Clarity of image is generally known as )

*
o RORE!N! N

(c) Contrast
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Shorts Question Answetr:

Q1. Why lysosome is called suicidal sacs?

Ans. Lysosomes are the organelles that have digestive enzymes. When lysosomes burst, the
digestive enzymes released start digesting their own cells. That is why

they are known as suicidal bags.

Q2. Why is plasma membrane differentially permeable in nature?

Ans. The differentially or selective permeability is due to the presence of channel proteins
which permit only specific molecules to pass through them. The protein is carrier protein
embedded in phospholipid layer some extrinsic proteins also work as enzymes e.g. ATPase
complex to synthesize ATP é

Q3. Why is th Nl rigid?

synthesized by p osit on either side o
enlarging cells t ain thin and elastic.

maturity. It contain hemicellulose (a polysacchart

Cross hnkM ﬂbﬂ;Elll' 'arr

EEN
Q4. Why is chloroplast called an

Ans.
chemical energy

Chloroplasts also provi
fatty acids, and me

Q5. How a proka c ribosome is different from a eukaryotic ribosome.

Ans:
Prokaryotic Ribosome Eukaryotic Ribosome
Free ribosomes in prokaryotes Large ribosomes that facilitate translation in
eukaryotes
Cell has primitive type of nucleus i.e. does Cell has true type of nucleus i.e. It is bounded
not bounded by nuclear membrane by nuclear membrane ~—
Only one circular, long, interwoven DNA is Number of DNA are present which may
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present as chromatin material appear in the form of chromosomes during
cell-division.

The chromatin material does not contain The chromatin material contains histone
histone protein protein with DNA.
Mesosomes are present. Mesosomes are absent.

Q6.How is mitochondria similar to bacteria?

Ans. Mitochondria and chloroplasts have striking similarities to bacteria cells. They have their
own DNA, which is separate from the DNA found in the nucleus of the cell. And both organelles
use their DNA to produce many proteins and enzymes required for theigfunction.

Q7.Why mitoch ed the powerhouse of the cell?
Ans. Mitochondfi i anelles inside cellsg#hat'are nyel

food. This process is known as cellular respiratio

often referred to Fﬂﬂhouses of the cell.

Ans.

Peroxiso
microbodies found in p
plants and liver and
vertebrates.

cells of

It contains enz peroxides, oxidases | It contains many enzymes like isocratic lyase,
and catalases. malate syntheses, glycolate oxidases, etc. for
glyoxylate cycle (i.e., metabolism of glycolic
acid). 3. It is involved in photorespiration and
conversion of fats into carbohydrates.

It is involved in formation and degradation of | It is involved in photorespiration and
hydrogen peroxide and detoxification of conversion of fats into carbohydrates.
poisons in the cell.
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Long Question Answer:

Q1. Describe structure and functions of rough and smooth endoplasmic reticulum?

Ans.

Rough endoplasmic reticulum(RER):

It is a type of endoplasmic reticulum which is heavily coated with ribosomes on its outer surface
towards the cytoplasmic face. It occurs mostly in protein synthesizing cells in high proportion.
The process of translation during protein synthesis takes place here. After synthesis, the
protein is either stored in the cytoplasm or exported out of the cell through these channels.

J0I

on it. It is foun

cells of liver and musclg§. It Is involved in the sy

of steroids. The smaeth

Rough Endoplasmic Reticulum (RER)

NS=e2

r
4l

g
y

4"

Prepared by - Umm e Aiman




ME English Center Class XI

0Q2.Explain the chemical composition and functions of plasma membrane in regulating
cell's interactions with the environment?

Ans.

Structure of Plasma membrane:

Number of biologists presented different models of cell-membrane. One of the models is a
sandwich model. According to this model the cell-membrane is composed of lipids bilayer
sandwiched between inner and outer layers of protein. This basic structure is called the unit
membrane and is present in all the cellular organelles. Modern technology has revealed that
lipid bilayer is not sandwiched between two protein layers.

Carbohydrate Glycaolipid

Globular

Protein
| btein
b

Hyekar

LA SR B
feses

Integral
Protej
urface

Protein

v

Function of Plasma
The plasma me performs several functions like platform f receptor, channels, enzymes,
antigen fluidity etc, but the main and most important function are protection of cell cytoplasm,
to regulate flow of solutions and material in and out of the cell with certain limitation These
limitations are checked by in flow of materials across the membrane which is necessary to
maintain suitable pH, ionic concentration for e activity and excrete toxic substances etc. The
lipid bilayer controls the fluidity in variable tempera conditions by increasing or decreasing
unsaturated fatty acids in them. movement of polar molecules and ions. fluidity also increases
the flexibility of cell-membrane. It also controls The differentially or selective permeability is

due to presence of specific proteins which permit only specific molecule to pass through @2

The protein is carrier protein embedded in phospholipid throw extrinsic proteins also work as
enzymes e.g. ATPase complex to leer' synthesize ATP. Some proteins are conjugated proteins
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work as receptor for different hormones and other molecules. While other proteins work as
antigen like IV protein of RBCs.

Role of plasma membrane in regulating cells interaction with its Role environment
For entry and exit there are two main processes of transport.

Passive transport:
It is a transport of molecules by diffusion and osmosis without consumption of
ATP.

Active Transport:
Movement of molecules against concentration gradients by using t

of ATP. There are
two other pheno cytosis and exocytosis. Endocyto s process of intake of
material in bul i e cell membrane.

phagocytosis or intake of fluid or liquid i.e. pinocy
membrane fusio g to exit the materig
membrane fluidi nge of temperature
Ans. =55

animal cells and fungtio

Normally, they fanct s destroyers of foreign pa
The newly forme osomes before starting their functions are called the primary lysosome.
lysosomes are generally called secondary lysosomes. but specifically they are endosomes, the
process by which unwanted structures within the cell are engulfed and digested by lysosome ted

respectively. They also perform autophagy, a self-eating process of the cell.
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Lipid layer Membrane .

Hydrolytic
: ' ™~ enzyme
Glycosylated mixture
membrane
_transport proteins
Structure of Lysosome

The body sometimes eliminates old cells or V“ o ‘

to their genetic i this process is callediar r ;
process the mem some is ruptured at
enzyme become ree in cell and cell undergoes ‘..'

to destroy

sac" and t

that enzy :
last become fatal at ear
enzymes are called lys

€% 3
Lvsnsum& "'-.+ o .. {"uu 5
‘w
(:;

Digestion
OCCUrs

Food vauuula
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Q4. Describe the structure of mitochondria with a suitable diagram?
Ans.

Mitochondria (Powerhouse of the cell):

Mitochondria or chondrocytes are universities present in the cytoplasm of eukaryotic cells.
They appear Minute granular, vesicle, rodlets, thread or strings, depending on the nature of
cells, but usually it is considered that it is found in bean shape. They are seen to be in constant
motion in living cells. These are the centers of aerobic respiration. Each mitochondrion is
approximately about 0.5 to 1.0 nm in diameter and about 10mm long. They are double
membrane bounded organelles. Both membranes are formed of lipids and proteins. The outer
membrane is smooth and having pores like sieve made up of proteins catled Porins.

These pores arér sible for transport of molecules acros
outer membran for all. The inner on )
4

due to inward folding. These folds are called cristae

number of protei g molecules. These mole
of cytochrome, NAD, . These complexes afd

carrier, which metabolize carbohydrates (starch

carbon di i
folds form inner is*fill

compounds and enzymes in it, is d

an ctivities. Mitocho

stored and relea
existence in the cell. Thé€y
it has its own geneti@sy

They can divid f hus reproduce depende

Outer membrane

Granules
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Q5.Explain the structure and composition of the cell wall.

Ans.

CELL WALL AND PLASMA MEMBRANE CELL WALL.

The outer surface of some cells is covered with a non-living, stiff layer called cell- wall. This cell
wall is present in bacterial, fungal, algal and plant cells. Bacterial cell-wall is made up of
peptidoglycan, and fungal cell wall is made up of modified polysaccharide chitin, while plant
and algal cell wall is made up of cellulose. Cell wall is composed of cellulose, pectin and other
polysaccharides. These materials of cell-wall arc are always synthesized by protoplasm, secreted
out of the cell and deposited around the outer (surface of the plasma membrane. We will discuss
only plant cell walls here. A plant cell-wall is mainly differentiated into three layers.

e Middle lamella é

e Seconda

Middle lamella
It works as a cementi between two daughte

cell-plate lamella. It is a common layer betwee T
middle la Jthis mainlymade
layer is fo ines ce ivi

Primary layer o

synthesized by protopla&t

enlarging cells this layer§emdins thin and elastic flt/become
maturity. It contai i
cross linked) micr of cellulose arranged in criss-cross manner and pectin. The criss-cross
arrangement of cellulose increases the strength of the cell-wall. At some places in the cell-wall
the deposition of wall material does not take place. These places are known as plasmodesmata
(singular, plasmodesma) through which cellular content of neighboring cells remain in

communication with each other.

Secondary cell wall
The layer of wall developed in between plasma membranes and does not hard tissues i.e,

deposit in every plant cell. It does not deposit in every plant cell, only deposited in hard tissues 7
i.e. sclerenchyma. The cells become dead at their maturity. Secondary wall deposits after
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complete maturation of primary cell-wall. It is very thick and rigid due to deposition of lignin,
inorganic salts and some waxes.

. MIDDLE ~+
CLAMELLA -

_ PRIMARY WALL -

bk

Ans.

The Golgi b6d
Cisternae is a flattened

10 to 20 Golgi st
mostly found near the nucleus. Creation, or evolution, whichever one you hold a belief in has

r cell, which are connected by tubular connections. Golgi complex is

worked in wondrous ways to evolve or design the various living beings in this world in the most
optimum ways. For example, take the Golgi complex, it has been designed in such a way, to
ensure a sufficient number of Golgi bodies are present in the cell as per the requirement.

Golgi Bodies Functions Its main packaging and secretion of proteins. It receives proteins
from Endoplasmic Reticulum. It packages it into membrane- bound vesicles, which are then
transported to various destinations, such as lysosomes,
plasma membrane or secretion. They also take part in the transport of lipids and the formation -

of lysosomes. Post-translational modification and enzymatic processing occur near the
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membrane surface in Golgi bodies, e.g. phosphorylation, glycosylation, etc. Golgi apparatus is
the site for the synthesis of various glycolipids, sphingomyelin, etc.

Q7. Describe the types, structure, composition and functions of cytoskeleton?

Ans.

The cytoskeleton is the network of fibers forming the eukaryotic cells, prokaryotic cells and
archaeans. These fibers in the eukaryotic cells contain a complex mesh of protein filaments and
motor proteins that help in cell movement. It provides shape and support to the cell, organizes
the organelles and facilitates transport of molecules, cell division and cell signaling.

A cytoskeleton structure comprises the following types of fibers:

Cytoskeleton Structure E

e Microfila
e Microtu
e Intermediate Filaments

Microtubules F 0 n
They are t in.
Microtub e i tu

growing or shrinking steadily. Thes

Microfilaments

Microfilaments are
muscle cells. They.co of the protein actin, respe

also responsible fongcellular movements including cytokinesis, contraction, and gliding.

Intermediate Filaments

The intermediate filaments are about 10 nm in diameter and provide tensile strength to the cell.
They facilitate the formation of keratins and neurofilaments.

The cytoskeleton is also made up of certain motor proteins. These include:

Cytoskeleton Functions
The important cytoskeleton functions are mentioned below:
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1. It provides shape and support to the cell.

2. It helps in the formation of vacuoles.

3. It holds different cell organelles in place.

4. It assists in cell signaling.

5. It supports intracellular movements like the migration of cell organelles, transportation of
vesicles in and out of the cell, etc.
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Chapter #04 Bioenergetics Botany

INTRODUCTION OF BIOENERGETICS:

All living things and cells carry out numerous activities eg. They generally assemble
macromolecules from raw materials, waste products are produced and excreted, genetic
instructions flow from the nucleus to cytoplasm, vesicles to Golgi bodies and then to plasma

membrane; ions are pumped across the membranes etc. For these acti

The energy is use
plants and con t
stored in food molecules

ability to trap lig d its conversion, obt@i

ies, a cell needs energy.
ife, this energy is derived from lig

hich is trapped by
gy rich compounds like A PPR N ADH which then
ike carbohydrates and lipidsm@
those organisms Whi ants. Capturing and gomny
g Syst
w

The whole biological ener

nd its utilization

i ntitagive(

another in the li

other wor

biological

organisms some organic
to produce ATP This p s of ATP formation fro
phosphorylation. T a ree types of phosph

e Photophosphorylation:
The type of ATP formation which utilizes energy of light (photon). It occurs in the thylakoid
membrane of chloroplast.
ADP+ Pi+ Energy of light — ATP

e Oxidative Phosphorylation:
Type of phosphorylation where ATP is formed by using energy of oxidation, produced during
metabolic reactions in cells. It occurs in cristae of mitochondria.

ADP+ Pi + Energy of oxidation —ATP
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e Substrate level phosphorylation:
Type of phosphorylation where one substrate provides phosphate and energy to another
substrate.
Under cellular conditions ATP formation requires 7.3 Kcal/mole energy, whereas Pi means
phosphate from an inorganic source (molecule) like HPO4. For ATP formation living organisms
have two processes i.e. photosynthesis and respiration.

Respiration
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Encircle the correct choice

(i) Chlorophyll-a is almost identical
to chlorophyll-b but slight structural difference between them is enough to give

(a) Similar energy during the light reaction
(b) Different absorptive spectrum v/

(c) Different product during the Calvin cycle
(d) All of these

gathering

(@) Reacuolm I “

(b) Antenna complex v/
(c) Carotenoi
(d) Cytochro
(iii) SelectmncntEe|c' '

EEN
(a) PSI and ATP synthase complexé

(ii) Chlorophyll is organized along with other molecules into photosystS, which has light

(iv) The linear 0 trons from water to NADP

(a) Cyclic photophosphorylation

(b) Non-Cyclic photophosphorylation v
(c¢) Chemiosmotic phosphorylation

(d) Oxidative phosphorylation

(v) The intermediate carbon fixing compound in the member of grass family to pass CO2 to
calvin cycle is

(a) Citric acid
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(b) Oxaloacetic acid
(c) Pyruvic acid
(d) Crassulacean acid v/

(vi) Oxidative decarboxylation of isocitrate form?

(a) a-ketoglutarate v
(b) Succinate

(c) Cis-aconitate

(d) Fumarate

(vii) How many ATP molecules are forms during substrate level pho@ation in krebs cycle
when one glucosels ?

(a) One

(b) Two v
(c) Three

(d) Four

e (RO RHE I,

bisco oxygenase
(b) Rubisco
(c) Rubisco dehydrggenase
(d) No need of

ing carboxylation

(ix) The oxygen cofgumed during cellular respiration is involved directly in which process or
events?

(a) Glycolysis

(b) Accepting electrons at the end of the electron transport chain v
(c) The citric acid cycle

(d) The oxidation of pyruvate to acetyl CoA

(x) How many carbon atoms are fed into the citric acid cycle as a result of the oxidation of one—7

molecule of pyruvate?
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(a) 4
(b) 2 v/
(©) 6
(d) 8

Short Question Answer é
Q1. Why do arJlnmxes contain other pig ]

Ans. The antennae complex is a series of pigment ol detles
energy from lighF Rrrmg this light to th
by plants as ener, hotons. Chloroph
photons and transfer their energy from molec

*
o MUHE"'
HEN

Q2. Why is photosynthesis called
Ans. '

Redox reactions during photosynthesis:

It involves two major steps -

e The first step is the oxidation in oxygen in water molecule in the presence of light
2H20 — 02+4H+

e The second step is the reduction step where hydrogen ions reduce the carbon in carbon

dioxide
4H++ CO2— (CH20) + H20

Prepared by - Umm e Aiman



ME English Center Class XI

e The net reaction is
CO2 + H20 — (CH20) + H20

Q3. Why is cyclic photophosphorylation helpful in photosynthesis?

Ans. The photophosphorylation process which results in the movement of the electrons in a
cyclic manner for synthesizing ATP molecules is called cyclic photophosphorylation. In this
process, plant cells just accomplish the ADP to ATP for immediate energy for the cells.

Q4. Why is ATP called the common energy currency of the living system?

Ans. ATP is commonly referred to as the "energy currency" of the cell, as it provides readily
releasable energy in the bond between the second and third phosphate Eroups.

Q5. Why is th?dﬂ iﬂlso called the C3 cycle?
Ans. Since the leic ound in the Calvi

phosphoglyceric acid), the cycle is also called the

in three phases. F 0 n
. p
Ans. In C t he a\xe 4
transpirat T i ut.dpen abni
a)

-

Q7.
Ans. In this type of anaero
carbon. as carbon dioxi
the next step this A
and one molec f alcohol is formed from O § V3 Prod
reduced to NADH2 in the first step which is ionized into NAD again in
the next step. So the large amount of energy is produced in comparison to lactic acid

one molecule of

fermentation.

Detail Question Answer

Q1. Explain in detail the light independent phase of photosynthesis?
Ans.
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Light Independent Reaction or Calvin Benson Cycle
The second phase of photosynthesis, where carbohydrate molecules are formed by fixing

atmospheric carbon dioxide. This part of photosynthesis does not require light energy directly,
it requires chemical energy of ATP and NADPH2 therefore it is a light independent reaction of
previously called dark reaction. The details of this phase were discovered by Melvin Calvin and
his colleague Benson therefore it is also called Calvin cycle. During this cycle CO is reduced to
triose phosphate Le. 3 phosphoglycerate or dihydroxyacetone phosphate and subsequently and
other metabolic pathways to hexoses sucrose and starch.

Calvin cycle is divided into three phase

carboxylation

It is the combina nic compound with carbon mong
to reactions th t on monoxide intofor
intermediate. In tilized for the carbg
the enzyme RuBiSCO sults in the formatigm
R;Ieductwn vl 0 n E EEN

Reduction is the transfer of electro

obtains energy

photosynthesis. In thisgayy the Calvin cycle beco

sunlight energy intaNlongst storage molecules
NADPH is transferred\toythe sugars. This step is k
transferred to 3-P

olecules to form glyceraldehyde-3 phosphate.

Regeneration
It is the third stage of the Calvin cycle and is a complex process that requires ATP. In this stage,

some of the G3P molecules are used to produce glucose, while others are recycled to regenerate
the RuBP acceptor.

Q2. What is cellular respiration? Explain types of respiration in detail?
Ans. Cellular respiration is a set of metabolic reactions occurring inside the cells to convert——7

biochemical energy obtained from the food into a chemical compound called adenosine
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triphosphate (ATP). Metabolism refers to a set of chemical reactions carried out for maintaining
the living state of the cells in an organism.

These can be divided into two categories:

Catabolism - the process of breaking molecules to obtain energy.

Anabolism - the process of synthesizing all compounds required by the cells.

Types of Respiration
There are two types of respiration:

Aerobic respiration
It is a type of cellular respiration that takes place in the presence of oxygen to produce energy.
It is a continuous process that takes place within the cells of animallants. This process

can be explained wi of the chemical equation:

(ATP)

Anaeroblc respiration

Itisatyp tt
The chem

Respiration occurs i

eukaryotic cells ion takes place in the mitG

powerhouse of th . This process is very much similar to internal combustion of the car
engine, wherein organic compounds and oxygen go in, while water and carbon dioxide comes
out. The energy that is liberated powers the automotive (or cell).

The three phases of Respiration are:

Glycolysisr
The molecules of glucose get converted into pyruvic acid which is oxidized to carbon dioxide

and water, leaving two carbon molecules, known as acetyl-CoA. During the process of
glycolysis, two molecules of ATP and NADH are produced. Pyruvate enters the inner matrix-of—~

mitochondria and undergoes oxidation in the Krebs cycle.
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Oxidative Phosphorylation
Oxidative phosphorylation is the process in which ATP molecules are formed as a result of the

transfer of electrons from NADH or FADH2 to 02 by a series of electron carriers. This process
takes place within the mitochondria of a cell.

Prepar D

Energy in glucose cannot be readily released unless energy from ATP is added first. In this
phase, 2 ATP are added to the reaction, producing a glucose molecule with two phosphate
groups. The phosphate groups make glucose less stable and ready for chemical breakdown.

Q3. Explain that the event takes place in the breaking of gluco osol?
Ans. It is anaerob of Glucose into two molecules of [ . It takes place in a
series of steps, y a specific enzymg. e_oh C h

J

place both in the
condition.

Glycolysis can iv into two phases, a prepara
preparatory phasereakdown of glucose occurs and energy is expended. In the oxidative phase
high energy phosphate bonds are formed and energy is stored.

Preparatory phase:
The first step in glycolysis is the transfer of a phosphate group from ATP to glucose. As a result

a molecule of glucose-6-phosphate is formed. An enzyme catalyzes the conversion of
glucose-6-phosphate to its isomer, fructose-6- phosphate.

The next step in glycolysis is the enzymatic splitting of fructose 1,6-bisphosphate intotwe—~
fragments. Each of these molecules contains three carbon atoms. One is called
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3-phospo-glyceraldehyde, 3-PGAL or Glyceraldehyde 3-phosphate (G3P) while the other is
dihydroxyacetone phosphate. These two molecules are isomers and in fact, are readily
interconverted by yet another enzyme of glycolysis.

Oxidative (payo hase:

The next step in glycolysis is crucial to this process. Two electrons or two hydrogen atoms are
removed from the molecule of 3-phosphoglyceraldehyde (PGAL) and transferred to a molecule
of NAD. This is, of course, an oxidation- reduction reaction, with the PGAL being oxidized and
the NAD being reduced.

During this reaction, a second phosphate group is donated to the molecpule from inorganic
phosphate present in the cell. The resulting molecule is called 1,3 é

Bisphosphogly e oxidation of PGA
energy phosphate bond is created in this molecul

At the very next E)unlysis this phosphate gi

EEN Q
In the next step 3-PG is converted tggsRhoSphoglyc
>~

From 2PG a molecule™© \if repfofed and thelp

PEP then gives up it&high ep€rgy phosphate to cqg
vic acid (C3H403). It is equi
extent of losing two electrons (as hydrogen atoms).

product is pyru
been oxidized to t
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| Glucose |

ATP D Hexokinase
ADP +H*
Glucose 6-phosphate

l Phosphoglucoisomerase
Fructose 6-phosphate
ATP [ ]
l Phosphofructokinase
ADP +H*
[Fru ctose 1,6- bisphosphate]
Aldolase
NAD* + Pi [2x Glyceraldehyde 3-phosphate ]
Glyceraldehyde 3-phosphate
NADH +H- dehydrogenase

[2 x 1,3-bisphosphoglycerate ]

ADP
D ,I, T Phosphoglycerate kinase
ATP [ 2x 3-phosphog|ycerate]

(1%
[ 2x 2+ phosphoglycerate]
l
ADP ‘
F 0 n ATP
HEN

reaction?
Ans:

Light reaction:
The light reaction takeggplace in

to chemical energy
the presence of li e synthes1z1ng of ATP by

Dark reaction:

While in the dark reaction, the energy produced previously in the light reaction is utilized to fix
carbon dioxide into carbohydrates. The location where this happens is the stroma of the
chloroplasts.

Photophosphorylation:
Photophosphorylation is the process of utilizing light energy from photosynthesis to convert

ADP to ATP. It is the process of synthesizing energy-rich ATP molecules by transferring the—_——=

phosphate group into ADP molecules in the presence of light.
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Photophosphorylation is of two types:

e Cyclic Photophosphorylation
e Non-cyclic Photophosphorylation

Cyclic Photophosphorylation & Non Cyclic Photophosphorylation:

e The photophosphorylation process which results in the movement of the electrons in a
non-cyclic manner for synthesizing ATP molecules using the energy from excited
electrons provided by photosystem II is called non-cyclic photophosphorylation. This
process is referred to as non- cyclic photophosphorylation because the lost electrons by
P680 of Photosystem II are occupied by P700 of Photosyste

P680. Her e movement of the electrons is in.2 ifectional or in a non-

re not reverted to

cyclic m

e During non- otophosphorylation
the primaky a nd are finally passe

{a) Cyclic photophosphorylation

Light

b) ¥ ylation
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Q5. Describe the tricarboxylic acid cycle in detail?

Ans.

Tricarboxvlic Acid Cycle:

"TCA cycle is the series of chemical reactions used by all aerobic organisms to release stored
energy through the oxidation of acetyl CoA derived from carbohydrates, fats, and proteins into
ATP." TCA cycle or Tricarboxylic Cycle is also known as Kreb's Cycle or Citric Acid Cycle. It is the
second stage of cellular respiration that occurs in the matrix of mitochondria. All the enzymes
involved in the citric acid cycle are soluble. It is an aerobic pathway because NADH and FADH2
produce and transfer their electrons to the next pathway which will usigxygen. If the transfer

of electrons does not occur, no oxidation takes place. Very little ATP, uced during the

process directlyJ 0 I “

Steps of TCA Cycle:

Following are thEnnRsteps of the TCA cyc
Step 1:
Acetyl Co-

resulting in a six-carbon molecule

Step
In the second s

process. Citrate first logés

Step 3:
The third step innglv idation of isocitrate. A

behind a five-carb olecule, -ketoglutarate. NAD+ gets reduced to NADH. The entire process

is catalyzed by the enzyme isocitrate dehydrogenase.

Step 4:

Here, -ketoglutarate is oxidized reducing NAD to NADH and releasing a molecule of carbon
dioxide. CoA is picked up by the remaining four-carbon molecules forming an unstable
compound succinyl CoA. dehydrogenase catalyzes the entire process.

Step 5:

CoA from succinyl CoA is replaced with a phosphate group. It is then transferred to ADP to

make ATP. Succinate, a four-carbon molecule is produced in this step. R

Step 6:
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Succinate is oxidized to fumarate. Two hydrogen atoms are transferred to FAD to produce
FADH2. FADH2 transfers its electrons directly to the electron transport chain since the enzyme
carrying out the reaction is embedded in the inner membrane of mitochondria.

Step 7:
A water molecule is added to fumarate which is then converted to malate.

Step 8:
The oxidation of malate regenerates oxaloacetate, a four-carbon compound, and another

molecule of NAD+ is reduced to NADH in this step.

End Products of TCA Cycle:

Following are the end products of TCA cycle:
e 6NADH é

o 2
[ ]

oxaloacetate ’

L B |

malate

_ FADH,
6 FAD NADH + H+ <l 4
succinate 5 succinyl
CoA CO2
GTP GDP
ADP D i
© Encyclopaedia Britannica, Inc. }
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Q6.Explain alternative mechanism of CO2 fixation in plants?
Ans.

" o

Carbon fixation is the process by which plants fix atmospheric carbon to form organic

compounds.”
In the CAM pathway, plants take CO2 during the night through the stomatal opening. It is

converted to malic acid (4 carbon compound) and stored in vacuoles. During the daytime, malic
acid is transported to chloroplast and CO2 is released, which enters the Calvin cycle.

Carbon Fixation Process:
Photosynthesis is the main process of carbon fixation. Carbon fixation occurs in the dark

reaction or light-independent reaction of the photosynthesis process. The process of carbon
fixation slightly differs in C3, C4, and CAM plants but the Calvin Cyg fe i

main biosyntheti arbon fixation.
bon Fixation i

P,
Carbon fixation i ccurs in the dark re:
photosynthesis. Ifis wn as the Calvin S
Calvin cycMAﬂnntE;'a't' be

EEE
e [t occurs in the stroma of ¢

3 pathway is the

e (CO2 acceptor i rbon compound rib

e (Calvin cycle has ain steps:
1. Carboxylation - is process CO2 fixation takes place. Enzyme RUBP carboxylase

oxygenase or RuBisCO catalyzes the carboxylation of RUBP to form PGA.

2. Reduction - Formation of carbohydrate or glucose takes place by reduction. ATP and NADPH
formed during light reaction are used in the process. 2 ATP and 2 NADPH are used per cycle.

3. Regeneration - Regeneration of RUBP is an important step for the cycle to continue, 1 ATP
molecule is used for phosphorylation.

[=] %55 ]

Carbon Fixation in C4 Plants: %

o T
The C4 pathway of carbon fixation is adapted by plants found in a dry tropical region, e.g.~——7 E‘l‘.}'rﬁa

maize, sorghum, etc. C3 and C4 pathways differ in the first product of carbon fixation. In C3
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plants, 3 carbon compound 3-phosphoglyceric acid (PGA) is produced, whereas, in C4 plants, 4
carbon compound oxaloacetic acid (OAA) is produced. In C4 plants also the C3 pathway is used
in the formation of a glucose molecule.

LIGHT

-\HR.E#CTIONS

Q7. Explain chemi d oxidative phos

Ans. During ch is, electron carriers like

the electron transpert chain. The electrons cause conformational changes in the shapes of the
proteins to pump H+ across a selectively permeable cell membrane. The uneven distribution of
H'ions across the membrane establishes both concentration and electrical gradients (thus, an
electrochemical gradient) owing to the hydrogen ions' positive charge and their aggregation on
one side of the membrane.

If the membrane were open to diffusion by the hydrogen ions, ions would tend to diffuse
back spontaneously across into the matrix, driven by their electrochemical gradient. However,

many ions cannot diffuse through the nonpolar regions of phospholipid membranes without

the aid of ion channels. Similarly, hydrogen ions in the matrix space can only pass throughthe—7
inner mitochondrial membrane through a membrane protein called ATP synthase. This protein
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acts as a tiny generator turned by the force of the hydrogen ions diffusing through it, down their
electrochemical gradient. The turning of this molecular machine harnesses

the potential energy stored in the hydrogen ion gradient to add a phosphate to ADP, forming
ATP.

Oxidative phosphorylation :
It is the process by which ATP synthesis is coupled to the movement of electrons through the
mitochondrial electron transport chain and the associated consumption of oxygen.

ATP Synthase
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Chapter #05 Acellular life Botany

INTRODUCTION OF ACELLULAR LIFE:
Evolution reveals that life originated on earth at the level of variety of molecules like DNA and
protein which later on evolved into cellular life. In the beginning some structures emerged
which lack intact cells or a living entity without cells called non cellular living things, such as
viruses, prions and viroids. Living things are categorized into two groups, firstly, living entities
or molecules and secondly the complete cell-based organisms.

Viruses are a major threat to human health and the country's ecomy. Viruses like
smallpox and infl millions of deaths in different era
world has suffeJur] eaths and massive decrease.in ifd

different goods by the year 2022. Many viruses also ¢

y due to Corona

Bacteriop Staphylococcus Meningococcus

Te—

_—
——

Colon Bacillus Helicobacter Pylori Lactobacilli Salmanella
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Encircle the correct choice

(i) Viruses evolve by using the
(a) Cellular organelles
(b) Cellular energy
(c) Cellular enzymes
(d) All of them v

(ii) The pathogenicity of a virus depends upon
(@) the immunity of the host body v/
(b) the effective penetration of its genome
(c) the overall environment inside the body
(d) the overal t outside the body

(iii) Bacteriophages escape from host cell by the a

(a) Lysozyme
(b) Ribozyme

(c) Peroxisomes -

*"MORE!N!

(iv) The smaller proteins are cut do

(c) Budding

(d) Assembly v
(v) Virus that severely damage motor neurons and causes paralysis called

(a) HIV

(b) Dengue
(c) Polio v
(d) Herpes

(vi) Proteins that cause pathogenicity in humans and animals called
(a) Prions v
(b) Viroids
(c) Antigen
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(d) Antibodies

(vii) Smaller than viruses having single stranded RNA with some double
stranded regions are called

(a) Prions

(b) Viroids

(c) Minus strand viruses

(d) Double stranded DNA viruses v/

(viii) Dengue fever, encephalitis and yellow fever are caused by which group
of viruses?

(a) Arbo-viruses v/

o mJOIN
(c) Rhabdo-wi

(d) Rhino-viruses

(ix) Aedes mosquE nﬁtor of

(a) Dengue virus v/

o«NTORE!!
(c) He =55
(d) Measles virus

Q1.Discuss the living and nonliving status of viruses?

Ans.Viruses replicate like living organisms by using host cellular contents of their own nucleic
acid either DNA or RNA, as their genome and undergo. Viruses also contain certain proteins
which work as enzymes in the host cell. Viruses interact all and physiologically with the host
organisms they infect. Now Viruses may become inactive for indefinite periods of time without
replication. They lack cellular organelles. They can't perform metabolism and energy molecules
either. They can crystalize and store. They do not express vital activities like respiration.
excretion, movement etc.

Q2.What do we mean by positive and negative sense viruses?
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Ans: Positive Sense RNA Virus:

e Itisa type of virus containing a positive sense single-stranded RNA

e It is capable of operating as mRNA and can be directly translated into the protein in the
host

e In the hosts, once the viral proteins are produced, it recruits RNA for the production of
viral replication complexes

e The replication of virus advances through the double-stranded intermediates of RNA

e Some examples are - echovirus, poliovirus,

Negative Sense RNA Virus:

e It refers to the type of single-stranded RNA virus with genetic cgntent being the

antisense strand of the viral mRNA
e It compris that is complementary to the vira
e Conseq \ me of the virus ca (e
As a result, the virion must be packed wit

which helps.i nscription of the viré

e Some examplésar bola virus, influenz

Q3.Name m
Ans. The i’ th

follows:

Q4. How does bacteriophage virus infect bacteria?

Ans: A phage attaches to a bacterium and injects its DNA into the bacterial cell. The bacterium
then turns into a phage factory, producing as many as 100 new phages before it bursts,
releasing the phages to attack more bacteria.

Q6. Differentiate lyric and lysogenic life cycle?
Ans:
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Lytic Cycle

Lysogenic Cycle

The DNA of the virus does not integrate into
the host DNA

The DNA of the virus integrates into the host
DNA

Host DNA hydrolyzed

Host DNA not hydrolyzed

Absence of prophage stage

Presence of prophage stage

DNA replication of virus takes place
independently from the host DNA replication

DNA replication of the virus takes place
along with the host DNA replication

Occurs within a short period of time

Takes time

Symptoms of viral replication are evident

Reverse Transcri
The viral RNA makes

virus uses its own enzyme called reverse transcriy

because t
RNases. R
RNA temp

Q7. List
symptoms

() Name of Vn‘@

Dengue virus
vector/host.
Aedes/ Mosquito
Transmission.
Blood
Symptoms

Symptoms of viral %tion not evident
Q6.What is rewdenltution? How is HIV p i
Ans

NA; this process is cal

.

]
1on“
-=~-‘ A eopy of the

D£

liw

Headache , Vomiting , Rashes with pain, Nausea

(II) Name of Virus :
Ebola virus
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Vector/host.

Canid animal bats, dogs etc
Transmission.

Body fluid

Symptoms .

Hemorrhagic fever

(III) Name of Virus :
Hepatitis C Virus
Vector/host

Human infected people
Transmission

Transmission of ﬂﬂsl “ occurred mainly during blood tra ST
Symptoms '

Fever, yellow skin, fatigue muscle and joint pain

(IV) Name of VirE: 0 n

Coronavirus
. &
Bats =55 \

Transmission.
Air
Symptoms.
Labored breathing pressre jnside

(V) Name of Vinus:
Measles virus

Vector/host.
Airborne droplets from nose and throat mucus in humans .

roplets

e chest with pa

Transmission.

Sneezing and coughing of injected person
Symptoms.

Fever, cough, and rashes on body

Q8. List down the sequences involved in the lytic and lysogenic life cycle of
bacteriophage?
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Ans: In the lytic cycle, the phage replicates and lyses the host cell. In the lysogenic cycle, phage
DNA is incorporated into the host genome, where it is passed on to subsequent generations.

Lytic cycle
Host bacterial cell

Bacteriophage Phage DNA
Host DNA

The phage infects a cell. The phage DNA circularizes, Phage DNA replicates and The cell lyses, releasing
remaining separate from phage proteins are made phage.
the host DMA. New phage particles are
assembled.

Lysogenic cycle
b ~Co® - -
The& ﬂ ill he phage DNA becomes The cell divides, and
incorporated into the: host prophage DNA is passed
enome.
Q9. How does a F.u.lﬂe without the host/diSci
Ans. Virus survivelou r bodies because @

of genetic material (RNA or DN
Viruses ca !

its capsid t
n outside the body, these capsi

on soft, rath

survive and soft surfaces abso moisture.

Q10. What are the s of AIDS?
Ans. Symptoms an include:
e Rapid weightloss.

e Recurring fever or profuse night sweats.

e Extreme and unexplained tiredness.

e Prolonged swelling of the lymph glands in the armpits, groin, or neck.
e Diarrhea that lasts for more than a week.

e Sores of the mouth, anus, or genitals.

e Pneumonia

Q11. What is the prevention and control of AIDS?
Ans. Prevention Of HIV/AIDS
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e Educate yourself and others.

e Know the HIV status of any sexual partner.
e Consider male circumcision.

e Use a clean needle.

e Be cautious about blood products.

e Get regular screening tests.

Q12. Differentiate Prions and Viroids?
Ans

Viroids are sm es.

Nucleic acids ar
Protein Componént ent.

Viroids

Prions Vigoid
Viroids are infﬂmﬁlecules. Prions are infec$io tein particles
r ™ P -
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Detailed Question Answer

Q1. Explain the lytic life cycle of Bacteriophage with a labeled diagram?
Ans.

Bacteriophage:

A bacteriophage is a virus that infects a bacterial cell and reproduces inside it They vary a lot in
their shape and genetic material. A bacteriophage may contain DNA or RNA. The genes range
from four to several thousand. Their capsid can be isohedral, filamentous, or head-tail in shape.
Bacteriophage Structure

The bacteriophage consists of a polyhedral head, a short collar and a helical tail.

Head-The head consists of 2000 capsomeres with double-stranded DNArenclosed within.
tractile sheath with
24 annular rings. d consists of a basal plate with taj each corner. The

Tail- The tail consists of an inner hollow tube which is surrounded

bacteriophage acteria with the héelp o
Bacteriophage Life Cycle
Bacteriophage exhibi ajor types of life cycles
e Lytic Cycleor Cycle
e Lysogenic Cycle or Temperate Cycle

Lytic Cycl
In the Lyti fe
This

Step 1: Phage attach
Bacteriophage viru

Step 2: Genome penetration:

Bacteriophage strikes by its contractile tail sheath on the surface wall of bacterium and break it
down. Virus injects its DNA in to the bacterium through a hollow tube and phage head and
remaining components remain outside the bacteria and called the "ghost".

Step 3: Biosynthesis Replication of Phage DNA

The cells metabolic machinery directed by phage DNA, produces phage

Protein and nucleotide from the cells' degraded DNA, are used to make copies of the phage

genome.The phage parts come together. Three separate sets of proteins assemble to form phage”
head, tails, and tail fibers forming daughter phages.
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Step 4: Maturation

When all the components of phage structure are synthesized including proteins and nucleic
acid then assembling of these components begins to form new phages During this phase new
phage DNA is created called virions.

Step 5 Lysis and release of phage

The newly formed bacteriophages releases and enzyme lysozyme to break bacterial walls and
cause lysis releasing 100-200 phage progeny into the surrounding and infecting new bacterium.

Bacteriophage

Host Bacteria Cell

Aaturation
New phage particles
are assembled

Q2. Explain the life cycle of HIV with a labeled diagram?
Ans.

HIV (Human Immunodeficiency Virus) Diagram

HIV life cycle Life cycle of HIV consists of series of steps to multiply in the body which are:

1) binding
2) fusion

3) reverse transcription
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4) integration
5) replication
6) assembly
7) budding

1) Attachment: At first the virus attaches with a lymphocyte cell surface glycoprotein
receptor that allows HIV to enter the cell.

2) Fusion: While remaining attached the virus injects its RNA into the host cell.

3) Reverse Transcription: The viral RNA makes a new DNA this process is called reverse
transcription. In this process the virus uses its own enzyme called reverse transcriptase.

4) Integration: The viral DNA enters the host cell's nucleus, whergit integrates with host
DNA by an enzyme integrase. This DNA is called provirus, w@ay remain inactive

for severa , Producing few or no new copies of HIV.

5) Transcripti

polymera the copies of HIV geho
direct thea
.

cell and move aif' tognfect’ other cells.

e Sexual intercourse

e Use of contaminated syringes, needles and other piercing instruments.
e Use of contaminated blood and its products, organs and tissues.
e Mother to child transmission.
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Life Cycle

w
\}:\

A%
e

Q3.Explain the pathogenicity and economic losses caused by viruses to humans?
Ans: Pathogenicity is the quality or state of being pathogenic, the potential ability to
produce disease, whereas virulence is the disease producing power of an organism, the
degree of pathogenicity within a group or species.

Economic losses due to viral diseases:

Viral diseases always remain a significant threat to the world economy. These are
responsible for the sizable losses of agricultural products as well as livestock
commodities. For example, Pakistan ranks fourth in area and production of cotton in the
world. It has 9.36% of total world cotton area, 10.18% of production, 8.06% of
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consumption and 4.55% of total world export of raw cotton. The impact of the cotton
leaf curl virus on the Pakistan national economy cannot be forgotten as the country has
lost Rs. 50 to 55 billion since 1992 and it is essential to maintain vigilance over the
disease. Similarly, bird flu viral disease caused around 700 to 800 million Rupees. Huge

loss at one time during its peak time.
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Chapter #06 Prokaryotes Botany

INTR! TI F PROKARYOTES:

Prokaryotes were the earliest organisms and they lived and evolved all alone on Earth for 2
billion years. They have continued to adapt and flourish on an evolving Earth and in turn they
have helped to change the Earth. In this chapter you will become more familiar with
prokaryotes by studying their structure and function, their origins and evolution, their diversity
and their ecological significance. Prokaryotae is a group of living organisms which are
unicellular, ha ic or primitive nucleus. Prokaryote @

[ﬁell contains a single DNA molecule teg

vin,
called bacteria, M
enclosed in a nucteus: almost everywhere, indispe
chemical elements,in ecosystems and humans use|the ‘
Van LeeuwenhoeFﬁ)Hs the first to observe S;

ellular organisms,

Cytoskeleton
t Plasma

membrane

Nucleus

Flagella

Nucleolus Endoplasmic
reticulum

Golgi

apparatus

Vesicle

Thought EUKARYOTIC CELL
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Encircle the correct choice
(i) The prokaryotes may have evolved from ancestors called
(a) Protobionts
(b) Virion
(c) eukaryote v/
(d) RNA

(ii) The earliest undisputed evidence of life on earth dates at least from
(a) 3.5 billion years a

(b) 4.5 billion yJ ﬁ i “
(c) 2.5 billion yea

(d) 5.5 billion yeF h H
(iii) Gram pgsitive bacteri ‘d lycan,layi s
o MORETT

(d) No

(iv) When habit itfons become harsh and nutrie
the development is initiated called

(a) capsule

(b) cell wall

(c) endospore v/

(d) pathogenicity

(v) Bacteria show several types of movements such as flexing, spinning, free swimming and
creeping are called

(a) bacillus
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(b) spirochaetes v/

(c) vibrio

(d) Phycocyanin

(vi) Photoautotrophic anaerobe bacteria have bacteriochlorophyll and another pigment
(a) Biliverdin

(b) Phycoerythrin

(c) Bacterioviridin v/

(d) coccus

(vii) Nitrogen—FJguIr“ lives in the roots ofrsuchsplantsfasRewfis
(a) Rhizobium le inos v
(b) Erwinia amylr:ﬁ H“

(c) Strept

S pyo . (
oo SO RENT A

holera is caused by the b

(a) Mycoplasmas
(b) Clostridium @
(c) Vibrio v @

(d) Enterococcus

(ix) One of the first chemical to be used for disinfection
(a) Phenol v

(b) Heavy metals

(c) Halogens

(d) Aldehydes

(x) Exposure to flame or destroy bacteria by burning called
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(a) Lyophilization
(b) Incineration v/
(c) Autoclave

(d) desiccation

Class XI

JOIN
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Shorts Question Answer
Q1. Explain the structure of bacteria in detail with a labeled diagram?

Ans. Bacteria are unicellular organisms belonging to the prokaryotic group where the organisms
lack a few organelles and a true nucleus.

—————— Cytoplasm

Nucleoid —— Cell wall

— Plasma mepnbrane

—

F 0 n Flagella
1\

Q21 lain the Autotrophic e itio

Ans. Autotrophic bacterig syntfiesi eir own f
reactions. They utiliz e inorganic compou

sulfide, etc. and co t into organic comp
supplement th equirements.

Q3. Explain the photosynthesis mechanism in bacteria?

Ans. Process of bacterial photosynthesis: Bacterial photosynthesis is based on cyclic
photophosphorylation mechanism and only one pigment system (PS-1) is involved. During the
process, bacteriochlorophyll absorbs light and this light energy raises the chlorophyll molecule
to an excited state.

Q4.Explain the economic importance Man?

~—7
Ans. Bacteria are economically important as these microorganisms are used by humans for

many purposes. The beneficial uses of bacteria include the production of traditional foods such

as fudge, yogurt, cheese, and vinegar.Microbes are also important in agriculture for the compost
and fertilizer production. Bacteria are used in genetic engineering and genetic changes.
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Q5.Explain the bacterial diseases in Man with their signs, symptoms, treatment and
prevention?

Ans: Bacterial diseases are diseases caused by bacteria. There are a number of bacteria found in
the human body. A variety of these do not cause any infections and are known as "good
bacteria". The bacteria that cause diseases in humans are called "harmful bacteria

Bacterial Diseases Causes:

The bacteria enter the human body through various sources and cause bacterial diseases.
Bacterial diseases are communicable diseases. Bacteria can be transmitted through direct

e Throughc i food and water.

contact or through food, water, air, etc. These sources include: E

e By havi 1 t with an infected pe
e By sharing contami d needles, or needle

equipme
° Through'Faa ns or body fluids.

Bacterial Disease Symptoms:

o AHORE M

e Bloody and painful urine
itability
e Diarrhea

*

e Vomiting and S
e Weakness

e Stiffnes

e Flu-like symptoms
e Rashes and lesions

Prevention of Bacterial Diseases:

Managing and preventing bacterial diseases is much easier compared to viral diseases. Bacterial
diseases in humans can be prevented by maintaining proper hygiene. Bacterial diseases can be
prevented by taking the following measures:

e Timely vaccination.

e Use of surface disinfectants of bleach to kill pathogenic bacteria.
e Cooking food properly.
e Consuming hygienically prepared food.
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e Proper sterilization of needles and other surgical equipment.
e Washing and sanitizing hands at regular intervals.

Q6. Explain the bacterial diseases in plants with their signs, symptoms, treatment and
prevention?

Ans.
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Q7. What do you mean by bacterial growth? Describe its phases."?

Ans. Bacterial growth is the increase in the number of bacterial cells rather than the increase in
their cell size. The growth of these bacterial cells takes place in an exponential manner, i.e., one
cell divides into 2, then 4, then 8, 16, 32 and so on. The bacterial growth curve represents the
number of live cells in a bacterial population over a period of time. There are four distinct
phases of the growth curve: lag, exponential (log), stationary, and death. The initial phase is the
lag phase where bacteria are metabolically active but not dividing.

Q1. What are thElnnof classification2Diffe

Featur

Chromosome

Cell membranegd G ol—ether lipids

Lipids

Ribosomes 70S ribosomes but small | 70S ribosomes Larger 80S ribosomes in
subunit is more similar to cytosol and 70S ribosomes
eukaryotic ribosomes in mitochondria and

chloroplasts

Cell walls Always present Always present Sometimes present
(without peptidoglycan) | (with peptidoglycan) (without peptidoglycan)

Histones Yes No Yes ~

Introns Sometimes Rarely Yes
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Domain Archaea:

Archaea is a very diverse group in a domain system of classification They were initially
classified as Archaebacteria but this classification is obsolete now they are a separate domain.
They are present in different shapes like spherical, rod, lobed, square etc their diameter ranging
0.1 to over 15um. Archaea are slightly different from bacteria. They don't have peptidoglycan in
their cell wall as it is present in bacteria and also some metabolic activities are different from
bacteria. Archaea reproduce asexually by binary fission, fragmentation or budding.

Q2.What are protobionts? Discuss their relationship with prokaryotes?

Ans. A protobiontgis
surrounded by i brane. For example
aggregates of macromol

protobionts. Protebi e transformed into a
improvement in i“growth and reprodudti

Prokaryotes are the most primitive and first inja

centimete e S
every habiMﬁREr!ii!ev ,
the Prokaryote also include cyanobgeté
can p

are thought to
can reproduce by frag
symbionts. Prokary@tes Hav
environment. T e has a large role in de
level for example, the bacterial species Escherichia coli contains approximately 5,000 genes. On

average, about one in every 200 bacteria is likely to have a mutation in at least one of the genes.
Q3. What are the extreme conditions Archaea called?
Ans. ARCHAEA:

Archaea is a very diverse group in a domain system of classification They were initially
classified as Archaebacteria but this classification is obsolete now they are a separate domain.

Shapes of archaea:

They are present in different shapes like spherical, rod, lobed, square etc. their diameter
ranging 0.1 to over 15um.
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Archaea and Bacteria:

Archaea are slightly different from bacteria. They don't have peptidoglycan in their cell wall as
it is present in bacteria and also some metabolic activities are different from bacteria.

Reproduction of archaea:
Archaea reproduce asexually by binary fission, fragmentation or budding.
Extreme Condition:

Archaea can live in different habitats of extreme condition and classified accordingly like those
living in hot springs called thermophiles, high acidic conditions dwellegs called acidophiles and
methanogens art found in marshy areas and in gut produces biogas

group includes ﬁ
salt for their gr

Although they ar tgimilar to bacteria in s

in energy another
t as they require high

some affinity wit
polymerase used Th m c activities during

eukaryoti ' ' '
Archealm n E EEN

gal membrane compositio 7

is\dillGpennl 11geo
character. e | 7 alta aie er ﬁ b
linkages this combinatiofi is als : S i C 1
membrane glycerol est are present. Exampl ﬁalotm

Uses Of Archae

They do not live as pathogens or parasites instead they develop useful associations with others
as mutualists or commensals

for example methanogenic archaea They do not live as pathogens or parasites instead they
develop useful associations with others as mutualists or commensals for example methanogenic
archaea E.coli live in human intestine and helps in digestions marine archean Cenarchaeum
symbiosum lives within sponge Anel mexicana as symbiont, some thermophilic archaea used in
biotechnology due to their endurance of high temperature. EColi lives in the human intestine

S~— 7
and helps in digestion marine archean Cenarchaeum symbiosum lives within sponge Anel

mexicana as symbiont, some thermophilic archaea used in biotechnology due to their
endurance of high temperature.
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Q4. Differentiate between gram-positive and gram-negative bacteria.

Ans:
Gram-Positive bacteria Gram-Negative bacteria

e A single-layered, smooth cell wall A double-layered, wavy cell-wall

e The thickness of the cell wall is 20 to The thickness of the cell wall is 8 to
80 nanometres. 10 nanometres

e Itis a thick layer/ also can be It is a thin layer often single-layered.
multilayered Absence of teighoic acids

e Presence of teichoic acids The outer ane is present

e The oute s absent (mostly

e Porins dﬁ;ﬂ Porin

e Mesos 1 minent.

e Cocci or spore-forming rods

Q5. Give the structure of peptidoglycan of bacterial cell walls?

Ans. The peptidoglycan (murein) sacculus is a unique and essential structural element in the

cell wall of most bacteria. Made of glycan strands cross-linked by short peptides, the sacculus

forms a closed, bag-shaped structure surrounding the cytoplasmic membrane. There is a high

diversity in the composition and sequence of the peptides in the peptidoglycan from different

species. Furthermore, in several species examined, the fine structure of the peptidoglycan

significantly varies with the growth conditions. Limited number of biophysical data on thu

thickness, elasticity and porosity of peptidoglycan are available. The different models for the

architecture of peptidoglycan are discussed with respect to structural and physical parameters.
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Glycosidases

@ Xy ()

L-Ala L-Ala

Amidases

Endopeptidases

Fred Griffith, a medical officer
process of transforma ih 1928. It is the mecha

from the environme@andhificorporate it into the

transformation, ipient cell (transformant) gains some characteristics which were not
present previously Wwithin it. In prokaryotes like bacteria, transformation occurs regularly when

the cells exist in great numbers, such as in the human intestinal tract or in rich soil.

In order to carry out a successful transformation, the bacterium should be competent enough.
Thus, the transformation or the ability of a cell to uptake extracellular DNA from the
environment depends on the competence of the bacterium. The competence depends on
variable properties among bacterial species. Transformation can be done artificially; sometimes
it even occurs naturally. If it occurs naturally, it increases the potential of causing disease more i
often. ~——7 "t‘::;"f_: '_ .

In order to carry out a successful transformation, the bacterium should be competent enough.
Thus, the transformation or the ability of a cell to uptake extracellular DNA from the
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environment depends on the competence of the bacterium. The competence depends on
variable properties among bacterial species. Transformation can be done artificially; sometimes
it even occurs naturally. If it occurs naturally, it increases the potential of causing disease more
often.

Transduction

Unlike transformation, transduction requires a virus as an agent to carry DNA fragments from
donor to recipient cell. These viruses are bacteria-infecting viruses or bacteriophages. Like all
viruses, these bacteriophages have a core of DNA or RNA surrounded by a coat of protein.
Bacteriophages attach to the surface receptors of the bacteria and directly inject the viral DNA
into the bacteria. Transduction happens in two ways: lytic cycle or lysogenic cycle. In the lytic

cycle, the viral phage penetrates a host cell, destroys the host's chro e and replicates

itself within the h@sfaelll Inithe end, these phages destroy (lyse)
call them virul ke in the lytic cycle di

occur in the lysogenic cycle. In the lysogenic cyclé

host cell; hence, we

chromosome as fter integration, the|ho:
binary fission, result pies of the host cell

EEN

Ans. The numerous species of bacte
TheSewni

so that their
generations.

Ans. Bacteria help$in fixing atmospheric nitrogen and increases the nitrogen available for the
plants. Bacteria decompose the decaying matter and increase the nutrient content. They also

help in improving the texture and quality of the soil.

Example: Rhizobium is an example of a symbiotic bacterium that attaches to the roots of
leguminous plants and it increases soil fertility by converting atmospheric nitrogen into organic
compounds.

Q9.How cholera and typhoid spread in human population bacteria?

Ans. Cholera:

Its transmission is closely linked to inadequate access to clean water and sanitation facilities.
Typical at-risk areas include peri-urban slums, and camps for water and sanitation are not met.
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internally displaced persons or refugees, where minimum requirements of clean water and
sanitation are not met.

Typhoid:

These diseases are spread through sewage contamination of food or water and Through
person-to-person contact.

Human Population Bacteria:

We humans have an exceptional age structure compared to other animals: Our children remain
dependent on their parents for an unusually long period and our elderly live an extremely long
time after they have stopped procreating.

Could the micros
home-collectiwv: e microbiome - have
maintaining this tnuSual aSpect of human nature

That is the specuEJ\&Bsition advanced by Marii |
microbiology at ne Medical Center, apd SUpPO d5
produced by Glenn Webb, professor of mathema : 18U
argument

human ho
Microbiology.

Q10.
Ans. THE BACTERL

The human body is
We are covered ;and contained within our intestines. approximately one hundred trillion
bacteria that form the normal flora of our bodies. This normal flora helps to prevent us
becoming colonized with more dangerous bacteria, which might lead to infection.

The normal flora:

Normal flora are the microorganisms that live on another living organism (human or animal) or
inanimate object without causing disease. In a healthy animal, the internal tissues, e.g. blood,
brain, muscle, etc., are normally free of microorganisms. However, the surface tissues, Le, skin
and mucous membranes, are constantly in contact with environmental organisms and becemeﬁ

readily colonized by various microbial species. The mixture of organisms regularly found at any
anatomical site is referred to as the normal flora. The normal flora of humans consists of a few
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eukaryotic fungi and protists, but bacteria are the most numerous and obvious microbial
components of the normal flora.

Signifi il [ flora:

These normal floras provide us with many benefits. They prevent colonization by pathogens by
competing for attachment & nutrients. They stimulate production of antibodies. Since the
normal flora behave as antigens in an animal, they induce low levels of antibodies that cross
react with similar antigens on pathogens, preventing infection or invasion. In the large
intestine some synthesize vitamins that are absorbed as nutrients by the host (eg, vitamin K &

B12). Some bacteria produce substances that inhibit pathogenic species.

1) Sterilization:
Is the process of de %
2) Disinfec@
Disinfection is the elimination of microorganisms, but not necessarily endospores, from
inanimate objects or surfaces. An ideal disinfectant or antiseptic (chemical agent) kills

microorganisms in the shortest possible time without damaging the material treated. There are
different chemical that are used as disinfectant some are as follows:

Phenol: One of the first chemicals to be used for disinfection was phenol. First used by Joseph
Lister in the 1860s, it is the standard for most other antiseptics and disinfectants.

Halogens: Among the halogen antiseptics and disinfectants are chlorine and iodine.

Heavy metals: A number of heavy metals have antimicrobial ability.
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For example, silver is used as silver nitrate in the eyes of newborns to guard against infection by
Neisseria gonorrhoeae.

Soaps and detergents: Soaps and detergents decrease the surface tension between
microorganisms and surfaces, and thereby help cleanse the surface.

Aldehydes :Two aldehydes, formaldehyde and glutaraldehyde, inactivate microbial proteins by
crosslinking the functional groups in the proteins.

Ethylene oxide: Sterilization can be achieved with a chemical known as ethylene oxide (ETO).
This chemical denatures proteins and destroys all microorganisms, including bacterial spores.

Oxidizing agents: Oxidizing agents such as hydrogen peroxide kill migorganisms by releasing

large amounts Mh contributes to the alteration of mi
Food preservatives: be preserved by usifig a numbe] amc acids to maintain 3

agd

>
low microbial population. Benzoic acid, Sorbic acig ¢ D‘ ‘
Physical h r ria: 4

Bolling: 100 C denatures proteins and alte’rs b,

ORELL.

mm
Exposure to flame or bacteria
proteins and alter membranes:

Dry-heat

5
oilage of milk, apple piehoneymand-otheiingestiblediguid

Pasteurization: 72
membranes it preve

Refrigeration: Te ture 0 °C to 7 °C, Inhibits metabolism, Preservation of food or laboratory

materials.

Freezing: Below -2 °C, stops metabolism, may kill microbes, Long-term storage of food,
laboratory cultures, or medical specimens.

High-pressure processing: Exposure to pressures of 100-800 MPa, denatures proteins and can
cause cell lysis, Preservation of food Hyperbaric oxygen therapy: Inhalation of pure oxygen at a
pressure of 1-3 am, Inhibits metabolism and growth of anaerobic microbes, Treatment of

certain infections (e.g., gas gangrene). ~—~7
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Chapter #07 Protoctistsa and Fungi Zoology + Botany

INTRODUCTION OF PROTOCTISTA AND FUNGI:
Protoctistsa:

Protists are simple eukaryotic organisms that are neither plants nor animals or fungi. Protists
are unicellular in nature but can also be found as a colony of cells. Most protists live in water,
damp terrestrial environments or even as parasites. The term ‘Protista’ is derived from the
Greek word “protistas”, meaning “the very first“. These organisms are usually unicellular and
the cell of these organisms contains a nucleus which is bound to the elles. Some of them

even possess struﬂ I“d locomotion like flagella or cil
ungi:

Fungi: r

|
Fungi are eukary s that include micr@o J h
mushrooms. These o s are classified undenki

Kingdom fungi contain a cell wall and are omnip’

. thm 'En!e' '
To name a Bfipl

rooms and the yeast cells,

ia.

observe carefully, all the gxam
fungi usually grow in

Protists and Fungi

Tvlicronucleus Macronucleus

A variety of fungi.

Prepared by -Umm e Aiman




ME ENGLISH CENTER CLASS X1

Encircle the correct choice
(i) Which of the following is true about the Kingdom Protoctista

(a) All organisms are prokaryotes
(b) All organisms are eukaryotes v/
(c) All organisms are autotrophic

(d) All organisms are heterotrophic
(ii) All members é

have the pigment combination
(a) Chlorop nI -

(b) Chlorophylls a and c \ "
(c) Chloroph cobilins
(d) Chlorophylls C

(iii) The majogroupi Eic'c' is based £ oMl
(@) F:MHRG EEm \\

(b) Mode of reproduction

e of Nutrition
(d) Mode of locomotigon

(iv) Protoctista having
@) Chloreué
(b) Ulva v

(c) Euglena
(d) Phytophthora

opphic alternation of ge

(v) The amoeboid stage of slime mold is

(a) Plasmodium v/
(b) Fruiting bodies
(c) Euglena

(d) Merozoites

(vi) Trypanosomes and Leishmania are disease causing
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(a) Viruses v/
(b) Bacteria
(c) Protoctists
(d) Fungi

(vii) Ulva is commonly called

(a) Bacteria

(b) Virus

(c) Mushroom
(d) Sea lettuce v

(viii) The study o i i d é
(a) Zoology “I o
(b) Microbiology

(c) Botany
(d) Mycology

(ix) The mgst i tﬁcgisi Tgrade;si
(@) ASM‘ﬂ EEm \\

(b) Zygomycota

sidiomycota v/
(d) Deutero

Shorts Questid
Q1. Why is the kingdom Protoctista considered to be an artificial taxon

Ans. The protists are a category of miscellaneous eukaryotes, not closely related to each other
and not sharing many characteristics, but not fitting any other kingdom of life. Hence, protista
is an artificial grouping of organisms.

Q2. Why do we say that ulva has isomorphic alternation of generation?

Ans. In ulva the haploid zoospores give rise to the gametophytes. Both kinds of plants are

morphologically identical and therefore ulva shows an isomorphic alternation of generations.

Q3. Why asexual and sexual ulva plants called sporophyte and gametophyte?
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Ans. Asexual reproduction takes place by the formation of quadri-flagellate zoospores in the
diploid asexual plant or the sporophyte which is morphologically similar to the gametophyte.
Therefore, the alternating generations of the life-cycle of U show that an asexual plant is
diploid.

Q4. Protoctista are the link between prokaryotes and the more modern Eukaryotic- like
plants and animals explain why?

Ans. Protista forms a link between prokaryotes and eukaryotes as it contains single celled
organisms like that of prokaryotes but are actually eukaryotes.

Q5. Name various classes of Protozoa and how each moves?
Ans. Protozoa are 1 ukaryotic, heterotrophic organism
or parasites. s. I“wall. There are man¥ . e
various tasks performed by different organs in hig
etc. There are m that cause various d
Plasmodium (ma riﬂRe), Trypanosoma (sl
(trichomoniasis), etc. The cyst stage is dorma
trophozoimnB}EE‘/'f‘d cau C
Q6.Descri Gistalbfegtuye

Q E \
Ans. 1y sp"" i

common cytopla

are either free-living

commonly heterokary ]

‘ [
o u
ngi to survive in allfenvironments Where life is poss

ungal cells have a thick cell wall, but in fungi, it is made of complex

Q7. What features

Ans. Like plant ce
polysaccharides called chitin and glucans. Chitin, also found in the exoskeleton of insects, gives
structural strength to the cell walls of fungi. The wall protects the cell from desiccation ('drying
out') and predators.

Detailed Question Answer ~_=

Q1. Write down general characteristics of Protoctista and diversity among Protoctista?
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Ans. The Kingdom Protista consists of eukaryotic protists. Members of this very diverse
kingdom are typically unicellular and less complex in structure than other eukaryotes. In a
superficial sense, these organisms are often described based on their similarities to the other
groups of eukaryotes: animals, plants, and fungi.

Characteristics of Kingdom Protista:

The primary feature of all protists is that they are eukaryotic organisms. This means that they
have a membrane-enclosed nucleus. Other characteristic features of Kingdom Protista are as
follows:

such as kelp. S elp grow so large the
Kelp).

3. Just like any otF Bﬂte, the cells of these §p
organelles.
4. They m 1‘\! otro H %
own food rot ic i

W]

from other organisms such as plant

1. These are usually aquatic, present in the soil or in areas with moist:g.
2. Most protist sp ﬁl“ellular organisms, however, there & multicellular protists

multicellular protist tha
turn, the otters eat se i

6. Parasitism is ed in protists. Species st

sleeping sickness ifjhumans.

7. Protists exhibit locomotion through cilia and flagella. A few organisms belonging to the
kingdom Protista have pseudopodia that help them to move.

8. Protista reproduces by asexual means. The sexual method of reproduction is extremely rare
and occurs only during times of stress.

Q2. Describe structure and reproduction in Ulva?

Ans. It is a type genus of the family Ulvaceae; green seaweed having a thallus s cells thick: sea
lettuce Ulva (Ulvales)is essentially a marine alga generally found on rocky shores where it
occurs attached to stones, rocks, etc. Some species Ulva are also found in brackish water and
polluted estuaries. It is associated with various other algal species such as Cladophora.
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Asexual reproduction:

Asexual reproduction takes place by means of quadriflagellate zoospores. The zoospores are
formed in ordinary Thallus Undulate- margin Holdlast usually grows ivegetative cell by the
dividing up of protoplast. The divided parts of the protoplast metamorphose into zoospores,
which liberate through an opening in the cell wall. The contents of any ordinary cell produce
4-8 zoospores. The zoospores are formed at first in the cells near the margin, later they are
formed in other cells too which are always from the margin. The formation of zoospores
continues until all the cells are used and nothing remains of the thallus but a filmy mass of
empty cell wall. The liberation of zoospores takes place at the time when the thalli are reflooded
by incoming tides and usually during morning tides. Sometimes the zog8pores are liberated in

large quantities a e the water green. After swimming for
comes to rest on r[ um withdraws, its flagella and segt@te
after, it divides wall giving rise to fwo.ce h ' s

Sexual reproduction

I Or SO, a ZooSpore
all around it. Soon

The zoospores devel lants Whi

op into sexual
producedM hiEl"l'l i
vegetative 0 ZOme inswhic

repeated bipartition of the protopl
e second verti

protoplasts are formed. Each
before the cleavage of €he gtotoplast each cell deve
and it expands t surface. They are pi

it
o thektha sha
es liberate gametes at the beginning of each series of offspring.

Q3. Give diagnostic features of four classes of fungi?

eyespot. The ga

Ans. Fungi are usually classified in four divisions: the Chytridiomycota (chytrids), Zygomycota
(bread molds), Ascomycota (yeasts and sac fungi), and the Basidiomycota (club fungi).
Placement into a division is based on the way in which the fungus reproduces sexually.

Based on Mode of nutrition:
On the basis of nutrition, kingdom fungi can be classified into 3 groups.

Saprophytic - The fungi obtain their nutrition by feeding on dead organic substances.
Examples: Rhizopus, Penicillium and Aspergillus.
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Parasitic - The fungi obtain their nutrition by living on other living organisms (plants or
animals) and absorb nutrients from their host. Examples: Taphrina and Parasitic Puccinia.

Symbiotic-These fungi live by having an interdependent relationship with other Lichens are the
symbiotic association between algae and fungi. Here both algae species in which both are
mutually benefited. Examples: Lichens and mycorrhiza and fungi are mutually beneficial as
fungi provide shelter for algae and in reverse present between fungi and plants. Fungi improve
nutrient uptake by plants, algae synthesis carbohydrates for fungi. Mycorrhiza is the symbiotic
association whereas plants provide organic molecules like sugar to the fungus.

Based on Spore Formation:
Kingdom Fungi a to the following based on the forma
Zygomycetes - 'J d by the fusion of t# §
without the sept >0)B(Mucor.
Ascomycetes They a alled sac fungi.
or saprop '
conidiosp ﬂ 131
EEN

Basidiomycetes - Mushrooms are t

Sexual reproductio
budding or frag

Q4. Write an essay o economic importance
an Life:

Fungi are very important to humans at many levels. They are an important part the nutrient
cycle in the ecosystem. They also act as pesticides.

Biological Insecticides:

Fungi are animal pathogens. Thus they help in controlling the population pests. These fungi do
not infect plants and animals. They attack specifically some insects. The fungus Beauveria
bassiana is a pesticide that is being teste to control the spread of emerald ash borer.

~———7

Reusing:

These microbes along with bacteria bring about recycling of matter decomposing dead matter of
plants and excreta of animals in the soil, hence the reuse enriches the soil to make it fertile. The
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absence of activities of fungi can have an adverse effect on this on-going process by continuous
assembly and piling of debris.

Importance in Medicine:

Metabolites of fungi are of great commercial importance.

Antibiotics are the substances produced by fungi, useful for the treatment of diseases
caused by pathogens. Antibiotics produced by actinomycetes and molds inhibits the
growth of other microbes.

Apart from curing diseases, antibiotics are also used on animals for speedy growth and

to improve meat quality. Antibiotics are used to preserve freshly produced meat for
longer durations.

Penicillin is a widely used antibiotic, lethal for the survival
extensivaxﬁ "e it has no effect on human cells biit

bes. The reason it is

gram-positive bacteria.
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Chapter #08 Diversity among plants Botany

INTRODUCTION OF DIVERSITY AMONG PLANTS:

All plants are multicellular eukaryotes that are photosynthetic autotrophs er, not all organisms
with these characteristics are plants; such characteristics apply to son algae. Plant cells have
walls made mostly of cellulose, and plants their surplus carbohydrate in the form of starch
Plants share even more chloroplasts of both green algae and plants contain chlorophyll bas an
accessory racteristics with their closest algal relatives, the green alg. r example, the

photosynthetic pi hotosynthetic eukaryotes, remembér,
pigment directl i nversion of light energy lica

So, how do we disti nts from multicellular alg
are nearly all ter ﬁ isms, s
r 1 i

secondarily to w

hlorophyll as the

i [
1
. [
and minera pmplex bo , 'S
varying degrees of strugfural spe€ialization mto s@ib ;*Hi)r ' aﬁ
. . H .
leaf-bearing shoots gespéctiy€ly. In most plants, éx¢hange O caMxmm

between the at and the photosynthetic ihtesie
microscopic pore gh the surfaces of leaves.

Terrestrial adaptations of plant structure are complemented by chemical adaptations. For
example, aerial parts of most plants, such as leaves, have a waxy coating called a cuticle, which
helps to prevent excessive water loss, a major problem on land.

Plants are multicellular photosynthesizers that are adapted to living on land All plants protect
their embryos from desiccation

The waxes of the cuticle are examples of secondary products, so named because they arenot -,

produced by the primary, mainstream metabolic pathways common to all plants.
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Another example of secondary products as terrestrial adaptations is lignin the substance that
hardens the cell walls of "woody tissues in many plants.

A secondary product particularly important in the evolutionary move of plants onto land was
sporopollenin, a polymer that is resistant to almost all kinds of environmental damage. In fact,
the fossil record of plants is due mainly to the durability of sporopollenin, lignin, and the
materials of cuticles. The move onto land paralleled a new mode of reproduction. In contrast to
p environment in which algae reproduce, gametes now had to be dispersed in a n aquatic

environment, and embryos, like mature body structures, had to be protected Chapter-8 179
against desiccation.

mosses

seedless plants

non-vascular plants vascular plants

colonization of land
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Encircle the correct choice
(i)) The rapid diversification of plants occurred in the period:

(a) Silurian

(b) Devonian v/
(c) Carboniferous
(d) Paleozoic

(ii) Spores of land plants tough, flexible and resistant to biodegradation by :

(a) Lignin
(b) Chitin é
(c) Waxes
(d) Sporop v

(iii) Hepaticae, A and Moss are the classes
(a) Angiospe sﬂn

(b) Gymnosperms )

TRIOREN! £

e most successful kind o

(a) Heterogamy
(b) Oogamy
(c) Anisogamy
(d) Isogamy:

(v) The dominant generation of living vascular plants existing as free- living plants is:

(a) Sporophyte v/
(b) Gametophyte
(c) Tracheophyte
(d) Pteridophyte

(vi) The most primitive living vascular plants is:

(a) Lycophyta
(b) Sphenophyta v/
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(c) Psilophyta
(d) Filicinophyta

(vii) The gametophyte of Fern is called:

(a) Archegonium
(b) Antheridium
(c) Cones

(d) Prothallus v/

(viii) Double fertilization is the characteristic feature of:

(a) Bryophytes

(b) Gymnosp é
S gBIN

(d) Ferns

(ix) Resins, turpemnne oil are obtained ffo
(a) Rose

'
o-MIORENT A
(d) Ba EEE

na tree, flowers ar

)

called:
(a) Spathes v
(b) Spadix
(c) Capitulum

(d) Palea
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Short Question Answer
Q1. How does the life cycle of plants show alternation of generations?

Ans. Plants alternate between the diploid sporophyte and haploid gametophyte, and between
asexual and sexual reproduction. Therefore, the life cycle is known as alternation of
generations. The ability of the plants to reproduce sexually and asexually helps them to adapt
to different environments.

02. Why are bryophytes called non vascular plants?

Ans. They lack true roots, stems, or leaves. They are called non-vasculagplants because of the
absence of vascular tissues (xylem and phloem) that function for th uction of food, water,

and minerals. J DJ’N
A. Non-vascularcrypto, : ‘
Gymnosperms [ Q n
B. Vascular cryptogams:
PteridophM 0 n E '
[
ms:

C. Phaneroga

LN

Algae, tes

=
Bt -
T e
- i
Q3.How do plants co en tHey invade the '@lt-n u
| =i |
Ans. Plants evc;l\/f@ g in water to habiting ushs m

bacteria, accor ew study which establishes how the first step of large organisms

colonizing the land*%eook place.
Q4. Why heterogamy is important for plants?

Ans. A Benefit of Heterogamy:

Labeling Meiotically Produced Cells to Harness Variation While Enhancin Heterogeneity.
Heterogametes in animals and plants generally display morphological differences, i.e., small
sperm and large egg cells in comparison with their progenitor meiotic cells.

Q5. Why is a flower called a reproductive part of a plant?
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Flowers are called reproductive structures of plants as they contain both male and female parts
which reproduce to produce pollen grains and eggs. Each of them fertilizes a produced embryo
which eventually produces a new plant.

Q6. Why is fertilization in angiosperms called double fertilization?

Ans: Double Fertilization in Angiosperms

Pollination helps the pollen grains to reach stigma via style. The two sperm cells enter the
ovule-synergid cell. This proceeds to fertilization. In angiosperms, fertilization results in two
structures, namely, zygote and endosperm, hence the name "double fertilization."

Q7. How seeds evolved?

Ans: In seed pld Qi\“ametophyte (microgame
("Pollenkorn"), afid the f gametophyte (megag;
("Samenanlage"), olination and fertilization t
Q08.Why gymno en ot c
Ans. Basic 0 i
fruits. So BIEET'T
EEN

Q1.Define plants. &olutionary relatia

Ans. Plants are multicellular eukaryotes with Photosynthetic nutrition. Cells typically have
cellulose walls, sap vacuole, plastid pigments which always Include chlorophyll a.

Evolution and Classification:

The organisms we call plants are assigned to a single clade; that is, a natural grouping based on
the belief that they have all evolved from a common ancestor more recent than any shared with
other organisms. Among the criteria for doing this are:

e Their shared use of the photosynthetic pigments chlorophyll a and chlorophyll b
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e The similarities in the nucleotide sequences of the genes encoding both their small
subunit (18S) and large subunit (25S) ribosomal RNA
e Their shared cellulose cell wall

Although the earliest vascular plants were relatively small an, probably, confined to swampy
areas, after that a rapid diversification c lasts occurred gradually "Plants may be defined as
multicellular eukaryotes that are photosynthetic autotrophs (chlorophyllous) with cell wall
primarily made a cellulose, exhibiting heteromorphic alternation of generation and zygote
develops into embryo".

Q2. Write down general characteristics of plants?

Ans. General Characteristics of Plants: é
e Plantsa d&l u eukaryotes.

e Theyar c autotrophs and c@n

chlorophyll, whic able the plants to cofn'
e Rigid cell cells primarily mad
e Life cycle romorphic alterng

e Zygote retained and develc;is, into gmby

Th
Th

Q3. Describe the life

Ans. The female an 1 3 ;
and give rise to iploid sporophyte The diploid sporophyte then produces haploid spores,
germinating to the Raploid gametophyte.

e Gametophyte

In structure, the gametophyte is distinguished into protonema and leafy stages, forming the
male and female sex organs at their tips. The female sex organs are known as archegonia. It
functions by producing the ovum or female gamete and is protected by perichaetium modified
leaves. The archegonia resembles the shape of a bottle container. The male sex organ is known
as antheridia. The antheridia are tiny, stalked and resemble a club-shaped structure. It

functions by producing male gametes and is protected by modified leaves known as perigonium.
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The antheridium mature to release antherozoids, which are biflagellate in structure. They swim
in the water and fertilize with the egg of the archegonium.

The formation of the diploid zygote leads to the second life phase of mosses, the sporophyte.
The archegonium divides to form calyptra, which acts as a protective structure for the capsule
in the sporophyte.

e Sporophyte

The diploid zygote develops into a diploid sporophyte. A sporophyte consists of, foot-long stalk
called a seta, a capsule capped by the operculum. This parasite is dependent on food and water,
which divides by mitosis. The capsule contains spore-producing cells which undergo meiosis to
form haploid spores The capsule has teeth-like structures called peri

spores from falli onditions. When the conditions a
ready to be dis culum and peristomesfalivoffpantit
' ( ‘

es, which prevent

e, the spores are

environment.
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Q4. Why are vascular plants considered more successful land plants?

Ans. Vascular plants are successful due to better transportation for water, nutrients and
reproduction. The xylem and phloem of the vascular bundles allow for distribution of water and
food to all parts of the body. These structures allow vascular plants to colonize farther inland.

Vascular Plants as successful land Plants:

The vascular plants have evolved a number of adaptations to the terrestrial environment that
have enabled them to invade all the most inhospitable land habitat. During this process they
diverged sufficiently from one another. The four fundamental adaptations of vascular plants

(with a few minor exceptions)make them more successful land planté

1) A protecti rile jacket cells around the gametaf
2) Multicel tained within the ar€HEgOHIA"§

3) Cuticles on the aerial parts to prevent evaporation of ';

4) Xylem for tﬁ of water and dissolved Lf ralf a
Many other such adaptations, absent in the earlig
advanced

i <

eﬁ)'ne ﬁ
Vascular Tissues

The vascular tissues fogwhich these plants are natned a iali 3 i
consist of long, n cells arranged end-to-end, forming tubes. There are two different types

of vascular tissues, called xylem and phloem.

Xylem is vascular tissue that transports water and dissolved minerals from roots to stems and
leaves. This type of tissue consists of dead cells that lack end walls between adjacent cells. The
side walls are thick and reinforced with lignin, which makes them stiff and waterproof.

Phloem is vascular tissue that transports food (sugar dissolved in water) from photosynthetic
cells to other parts of the plant for growth or storage. This type of tissue consists of living cells
that are separated by end walls with tiny perforations, or holes. ~—

Q5. How do leaves evolve?
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Ans. The leaf is the most important organ of a green plant because of its photosynthetic
activity. There are two types of leaves in vascular plants.

(a) One veined leaf (microphyllous)
(b) Many veined leaf (megaphyllous)
It is very interesting to trace the origin of leaves in the green plants.

Evolution of One Veined Leaf:

Enation Theory: The evolution of one-veined leaf (microphyllous) can be explained by
assuming that a thorn-like outgrowth (Enation) emerged on the surfacelof the naked stem. With

an increase in siz owth, the vascular issues were als@ or the supply of
water, food andJ er“leaf. :

Reduction Theory:

Another possibili ga ingle veined leaf origi
leafless branching system of the primitive vascti

v URELL

branching system in the primitive

(
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Chapter #09 Diversity among Animals Zoology

INTRODUCTION OF DIVERSITY AMONG ANIMALS:

In this chapter we trace the long evolutionary history of the animals, int and are several kinds
of worms. These animals are important ecologically and we encounter the simplest members of
this kingdom-sponges, jellyfish illustrate the advent of the major characteristics that are
important in the advanced animal phyla. These characteristics include the development of
tissues and organs, the use of internal digestion, the appearance of and then bilateral

body organizatiﬂaﬁl' Nearance of internal

body cavities.

VERI 5HRF1 l‘f

P ROK
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Encircle the correct choice
(i) Choose the incorrect pair?

(a) Sponges — Spicules.

(b) Cnidaria — Nematocysts.

(c) Segmented worm — Pseudopodia. v/
(d) Arthropoda — jointed legs.

(ii) Water movement through a sponge?
(a) Ostia — Spongocoel— Osculum. v/
(b) Spongocoel Osculum — Ostia. é
(c) Ostia Osc gocoel.
(d) Osculu coel— Ostia.
(iii) Choose the t ichsencompasses all othetli
@) CoelomatFl

(b) Protostome )

q L 2
o-MQRE!!

scaly skin, ectothermic

(a) Amphibia
(b) Reptilia v
(c) Aves

(d) Mammals

(v) Pick the odd one out?

(a) Star fish.

(b) Brittle star. v
(c) Lamprey.

(d) Sea urchin.

(vi) Which of the following terms or structures is properly associated only with animals? ~___=

(a) Genes. v/
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(b) Cell wall.
(c) Autotrophy.
(d) Sexual reproduction.

(vii) An adult animal that possesses bilateral symmetry is most certainly also

(a) Triploblastic.

(b) Deuterostomes v/
(c) Coelomate.

(d) Protostomes.

(viii) Protostome characteristics generally include which of the following?

(a) AMoutht lops, secondly and far away from the blast
(b) Radial b ] N -
(c) Radial cleavage. :

(d) Determinate cleav, (
(ix) Sponges struFr ﬁials (spicules) are manufe
(a) Pi . C
(c) A .

Porocytes

(x) Which of the
I. Type of body cavi
I1. Number of
I11. Presence of se
IV. Number of embryonic tissue layers

(a) I only

(b) IT only

(c) Tand II

(d) I, Il and I1I v
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Short Question Answer
Q1. How are animals classified?

Ans. Animals are divided into two main groups. Animals that have a backbone are called
vertebrates. Animals that don't have a backbone are invertebrates. Vertebrates and
invertebrates are divided into smaller groups.

Q2. Why are sponges placed in the animal kingdom, when they lack tissue organization?

Ans. The sponges and the cnidarians represent the simplest of animals§Sponges appear to

represent an ea ticellularity in the animal clade Alth¢ w ey have spec1allzed
cells for partlcuﬂn ey lack true tissues in which speCiglig ells are organized into

functional grou
Q3. Why are ﬂa Q ﬁed so?

Ans. Animals in the p latyhelminthes a
dorsovent

W 1112111 RN

o taile

INV

e Chordates refi n animal phylum
that contai ord and a
dorsallysitu central nervous
system

e Consist of both primitive and e Consist of advanced chordates
advanced chordates

e Possess a notochord at some point of e Possess a notochord as well as a brain
their life case

e Invertebrate chordates do not have a e Have a vertebral column surrounding
vertebral column the nerve cord

e Invertebrate chordates lack a e Vertebrates possess a cartilaginous or
cartilaginous or bony skeleton bony skeleton

e Invertebrate chordates are limbless e Vertebrate possess limbs or fins

a—

Q5. Differentiate between cartilage fishes and bony fishes?
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Ans:
CARTILAGINOUS FISHES BONY FISHES

e Their endoskeleton is primarily made e Their endoskeleton is entirely made
of cartilage. of bone.

e Their exoskeleton is made of placoids. e Their exoskeleton is made up of

cycloids or thin bony plates.

e The position of their tail is e Their tail fin is homocercal.
heterocercal.

e They have 5 gills that are overly e They have an operculum on either
exposed (no operculum). side of their gills.

e In them the fertilization is through e They fertilize their eggs externally.
internal mechanisms.

e Eg- dogfigh, electric ray torpedo and Eg-flying fi e fish and
sharks.Jﬂi “ €

Q6. Why are pr amed so?

Ans. The protost(EzuHo named because |
dent formed the mouth while the anus was forpse
o gUtM Q ﬁgl ' '
Q7. Why plobl

Ans.

animals produce two
three germ layers.

Q8. Why are eci@m placed in bilateria When 3 are otrica
Ans. Echinoderms a phylum of marine animals. There are 2 symmetries present in

echinoderms. They have bilateral symmetry at the larval stage and in the adult stage they show

radial symmetry. The adults in echinoderms are characterized by their radial symmetry like in
starfish, sea urchins, sand dollars and sea cucumbers.

Long Questions Answer
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Q1. Discuss the basic factors which help in classification of animals?

Ans. The kingdom animalia is divided into 33 groups called phyla. But we consider in depth
only nine major phyla. These major phyla are porifera, Cnidaria, Platyhelminthes,
Aschelminthes, Annelida, Mollusca, opodo, Echinodermata and chordata whereas rest of the
groups are minor phyla. This classification or grouping of animals is called taxonomy or
systematics. It is carried out primarily on the basis of their evolutionary relationships. Clues to
these relationships are found in (1) Comparative morphology and (ii) internal architecture
which includes presence and absence of tissues, number of tissue layers, symmetry and the
embryological developmental pattern of their coelom and blastopore.

J 0 mSSIFICATION OF ANI
Animal <inge ‘ b JE
g
(
FOR f
||
g

||
A m L
m -
nnEIII

. C

N T o e |

I:.:_‘-Aﬂn .“
.g“

(B
[ O'Oi. =
a® ~ | |

Verte

Echinoderms «—
Protoza —

Animals

Is
—— Marsupials
— Prnmates
—— Rodents
— Cetaceans
—— Seals

Q2.Write down evolutionary adaptations of phylum annelida?
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Ans. These are supposed to have evolved from a primitive flat worm like ancestona the sea.
Digestion:

Tabular digestive system with both mouth and anus complete system.

Respiration:

Respiratory system is not found in diffusion is sufficient for gas exchange.

Transport:

Closed type circulatory system with blood confined to the heart and blo§d vessels.

Excretion: I n 'N
Excretory orga which are found i g segments

Nervous systemf n B
Nervous system d@ns simple ganglioniapby

among all the WO
active free- swimming
ectoparasites, they age
parapodia are usu resent in the most of annelids and help in locomotion Reproduction is
usually sexually, most of annelids are hermaphrodite in few sexes an separate, development
through trochophore larvae Common Annelids: Earthworm Neries,Leech

Q3. Write down the general characters of phylum arthropoda?

Ans. General characters of phylum Arthropoda:

Arthropoda is the largest phylum of the animal kingdom, they are found everywhere on earth
wherever the life is possible, even in the oil wells Arthropods are bilaterally symmetrical, . -,

triploblastic, coelomates and protostomes The diversity and success of arthropods are largely
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related to heir segmentation hard exoskeleton, and jointed appendages. The body of arthropods
is covered with an exoskeleton made up of protein and chitin.

The exoskeleton protects the animals and provides a point of attachment for the muscles that
move the appendages. Sexes are usually separate and metamorphosis is a common occurrence.
Common Arthropods: Scorpion, prawn, mosquito, honey bee and Housefly etc .

Q4.Describe the general characters of phylum Mollusca?

Ans. PHYLUM MOLLUSCA (SOFT BODIED

General characters of phylum Mollusca

1) Molluscs are soft bodied animals, but most are protected by ells made of calcium

carbonate and octopus have reduced shell, ich are internal, or
they ha riShell completely during ~

2) All the molluscs are triploblastic, bilaterally

with syst e rgan body organiza
All molluses ilar body plan wit

for movement, visceral mass containin,

JRORET

Reproduction is always sexua

as

hermaphrodite
6) Theya
7) Common Mollu

Q5. What are ma
subclass?

Ans. Animals belonging to class Mammalia are referred to as mammals. Mammals have
vertebrae. They exhibit advanced characteristics which set them apart from all one of the most
evolved species in the animal kingdom categorized under other animals. They are characterized
by the presence of mammary glands through which they feed their younger ones.

Characteristics Of Mammals
Following are a list of distinct characteristics of mammals that separates them

from other classes:
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1. Mammals are warm-blooded animals who give birth to their younger ones.

2. They are the most dominant form of animals found in almost all types of habitats

3. They have mammary glands that help them produce milk to feed their younger ones

4. Presence of region of the brain known as Neocortex

5. Their skin possesses oil glands (sebaceous glands) and sweat glands (sudoriferous glands).

6. The fur of hair throughout the body helps animals adapt to their environment.

Classification Of Mammals:
Mammalia has th i i i . @oduction, they are

in the animal kingdom. Based o
classified into tJ (Ia : ,

| 4
e Eutheria, | ‘
° MetathernF n
e Protothe
Eutheria:
Mammals M n RE ilie!l

her and derive nutrition throug

Elephants

Rats

Artiodactyla Cows

Metatheria:

Mammals belonging to this subclass give birth to immature young ones, hence they stay in their
mother's pouch until they mature. For eg., Marsupials and Kangaroos. They are divided into
seven different orders: ~ =
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Order Examples

Notoryctemorphia Marsupial modes

Diprotodontia Kangaroo

Microbiotheria Colocolo
Didelphimorphia New world opossum
Dasyuromorphia Dasyurids
Peramelemorphia Bandicoots
Paucituberculata South Am@at opossum

Prototheria: J 0 I “ ~

Also known as Monotremes, the subclass Prototheri
one order havinglf;n'en
Order: Monotremata

Example:

General C

The
about the ma

Kangaroo, Koala, Womba

Primates Chimpanzee, Gorilla, Monkey
Rodents Squirrel. Mouse, Porcupine
Cetaceans Dolphins, Whales
Other mammals Seal, Walrus, Sea-lion
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Chapter #10 Forms and Functions In Plant Botany

INTRODUCTION OF FORMS AND FUNCTIONS IN PLANT:

All Living organisms must obtain a variety of chemical substances from their surroundings.
These substances are essential in order to bud their body. Living organisms also required energy
to perform their function. Numtion is the process of acquiring energy afd materials.

Plants are photos trophs They prepare their food by i nthesis In addition to
light, carbon di , which are require SV 3 < dme:
elements are kno al nutrients. Plants dise

phosphates to m ondary products lik&p

and other metabolic activities.

These nu nM ﬂ ‘ﬁ
phospho

vary between individua

large amounts, Nitrog sphorus (P), Potassi

Magnesium (Mg), a (Ca) are included i
elements) are regui

Copper (Cu), Zinc Molybdenum (Mo), Boron (B), Fluorme (F) and lodine (I).
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Reproductive shoot (Tlower).
Tedmmal bud——

andodermis

Ehloom

wylem

Shoot

system
cofex

epldemis

eot halr

\Vasoular Cylinder

/

= cuticle
upper epidermis

Bark

];(_%-L,Dr’

> A ‘
i D S
N K7,

:

Encircle the correct choice
(i) From where Plants primarily obtain essential nutrients:

(a) Water
(b) Air

(¢) Soil v
(d) Light

(ii) Identify a micro nutrient for plants amongst the following:

(a) Potassium
(b) Phosphorus
(c) Iron v
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(d) Sulphur

(iii) In which mineral deficient soil carnivorous plant typically live:

(a) Nitrogen
(b) Calcium v/
(c) Magnesium
(d) Potassium

(iv) The plants growing in salt marshes close to sea are termed as:

(a) Hydrophytes
(b) Xerophytes
(c) Mesophyt
g IN
@) Nitrogenf 0 H
(b) Phosphateé*v
(c) Potassi .
S NEBREN
L] EEm

(vi) Which principle type of auxin o

(a)

(b) 24-D
(c) IAAv
(d) NAA
(vii) Active transporg of sucrose into sieve elements is a step commonly

called:

(a) Phloem loading v/
(b) unloading

(c) Diffusion

(d) Osmosis

(viii) The capacity of a living system to lose water is:

(a) Osmotic pressure
(b) Water potential v/
(c) Osmosis
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(d) Plasma

(ix) The production of lateral appendages depends on the activity of:

(a) Lateral meristem v/
(b) intercalary meristem
(c) Apical meristem

(d) none of these

(x) Which process involved in the promotion of flowering by cold treatment:

(a) Photoperiodism
(b) Vernalization v/

(c) Secondary;

(d) Transpir&n‘ I “

o GRS
EEE

Ans: It is necessary for photosynth

Ans. Nitrogen is inc
is converted int

Q3. Why do desert plants reduce their leaf size?

Ans.In deserts, there is scarcity of water. So, in order to adapt to water scarce areas, desert
plants have their leaves reduced to spines. Spines reduce water loss by transpiration
significantly by reducing the surface area of leaves.

Q4. Why do carnivorous plants use insects as food?

Ans. Most plants absorb nutrients through their roots from nutrient-rich soil. Since carnivorous._,

plants grow in nutrient-poor areas they eat insects to get the nutrients they need.

Q5. Why are phytochrome pigments important to photoperiodism?
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Ans. Phytochrome allows plants to regulate many growth and development processes by
detecting light and darkness. For example, some flowers bloom based on changes to day length
over the course of their growing season in a phenomenon known as photoperiodism.

Q6.How annual rings are formed?

Ans. Annual rings and growth rings are formed due to fluctuation in the activity of cambium.
Cambium is the meristematic layer responsible for cutting off vascular tissues - xylem and
phloem. Initially, it is present in patches as a single layer between vascular bundles.

Q7. Why is cold treatment necessary for the germination of seed in some plants?

Ans. It is a survival mechanism so the seed does not prematurely ge@e. Many plants
require a period atures to break their dormancy cy¢
herbaceous per me of the more cog 5"
Q8. How is osm ent beneficial for
Ans. Osmotic adjlist tydefined as a lowering
accumulation in response to water stress, has be¢

tolerance M“RE lr';fpec'e

oody plants and

an integral component of the same, Nevertheless, respiration, on the other hand, is a
continuous process, day or night. Photosynthesis requires all plants to have a supply of carbon
dioxide and hence the production of oxygen. While in the case of animals, it is the reverse as
the supply of oxygen and disposal of carbon dioxide is a necessary component of cellular
respiration.

But unlike animals, most often, disregarding the exceptions, plants do not possess a specialized
organ to facilitate The process could be broken down into two parts:

Firstly, photosynthesis where green plants produce oxygen.

6C02+6H20 ] C6H1206 +602
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Secondly, respiration where this glucose in living cells is broken down to release energy.
C6H1206 +602 .| 6CO2+6H20+Energy

The movement of gasses in green plants or the gaseous exchange in plants is called diffusion
and it is regulated by the stomata exchange of gasses. Surface area in such organisms is greater
than their volume so diffusion alone is sufficient for the transport of gasses from surface cells to
inner ones. But in higher land plants gas exchange by the entire surface of cells present inside
the leaves. Flowering plants gaseous exchange by diffusion through pores called stomata in
their leaves and green stem. Each stoma is formed by two modified epidermal bean-shaped

guard cells. Unlike other epidermal cells guard cells bear chloroplast with thicker inner and

thinner outer walls. Stomata can be opened or closed depending up turgidity of guard

cells which is re entration of sugar and potassium$éns{ Stomata regulate the

passage of carb gen and water as we
across the surface of the leaf. Leaves are the mai
plants is achieve and lenticels. The €

(singular, stoma) gha transpiration and gas

exchange ('('
transpirat EE e
when the light strikes the eafin the

Guard cell
Cell wall
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Q2. How does pressure flow theory explain the movement of sugar through the plants?

Ans. Plants need an energy source to grow. In growing plants, photosynthates (sugars produced
by photosynthesis) are produced in leaves by photosynthesis, and are then transported to sites
of active growth where sugars are needed to support new tissue growth. During the growing
season, the mature leaves and stems produce excess sugars which are transported to storage
locations including ground tissue in the roots or bulbs (a type of modified stem). Many plants
lose leaves and stop photosynthesizing over the winter. At the start of the growing season, they
rely on stored sugars to grow new leaves to begin photosynthesis again.

Locations that produce or release sugars for the growing plant are referred to as sources. Sugars

produced in sources, such as leaves, need to be delivered to growing of the plant via the

phloem in a proc slocation, or movement of sugar.
such as roots, y d developing seedsgarescalied-ginks
" > A

growth (apical and lateral meristems, developing

sugar storage (ro@ts, f#ibeifPand bulbs). Storage 1@ca
depending on th e of development ang

The photosynthates from the source are usua

ints of sugar delivery,

phloem si
growing s i wemleav:
leayes will send products in both di

only flow in a single direction e, but fluid

different directions.

Q3. Describe t
two interact to

cohesion tension theory of wa

ater through a plant? What supplies the cohesion and what is the
source of tension?

Ans. The tension created by transpiration "pulle water in the plant water upward in much the
same way that you draw water upward on a saw Cohesion (water sticking to each other case
molecules to the gap in the xylem as the top-most weler is pulled toward the stomata. In the
Transport in the Xylem unit we will learn how plants are ate to move water and nutrients from
the roots to the leaves Transpiration is the ong force Pal moves water through the plant
Transpiration is the evaporation water from the of water from the surface of leaf cells in actively

water in the plant's xylem Plants reduce waters by stomata, developing thick cuticles, or by
possessing leaf hairs to increase the boundary layer Stomata are quick to respond to
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environmental cues to protect the plant from losing too much water, but still allowing in
enough carbon dioxide to drive.

CO, needed for photosynthesis to take place in the leaves and O2 is released as a by-product of
this process Gas exchange between these two gasses through the stomata. When the stomata
are open and ges is exchanged, water is also lost through transpiration Guard cells regulate
transcription by opening and dosing the stomata Stomata open and close depending on the
turgor pressure In the surrounding guard cells When guard cats take in water, the turgor
pressure increases, the cells swell causing them to bow outwards the opening the stoma. When
the guard cells lose water, the turgor pressure decreases and the guard cells become flaccid,
causing the storms to close There is also adhesion between water molecules and the inside of
the xylem vessels Cohesion and adhesion both help maintain the wa lumn all the way up

from the root to Jﬂ(l “
Cohesion:

The force of attr
together and for

hydrogen bonding between water molecules.

me-QREL

malecules remain and form a colu
to cre

the xylem is provided by
t

pressure that results.

cellulose and other I

interface retrea small spaces between cellulose micro

between adjacent c@lls. Because the water column is continuous, this negative pressure, or
tension, is transmitted through the column all the way to the soil. As a result, water is literally

pulled up through the plant from the roots to the surface of the mesophyll cells in the leaf.

PLANT COHESION
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Q4. What essential inorganic nutrient does a plant require for growth, which of these
nutrients are required in trace amounts? What are some of the general functions of
inorganic nutrients?

Ans. In addition to macronutrients, organisms require various elements in small amounts.
These micronutrients, or trace elements, are present in very small quantities. They include
boron (B), chlorine (CI), manganese (Mn), iron (Fe), zinc (Zn), copper (Cu), molybdenum (Mo),
nickel (Ni), silicon (Si), and sodium (Na).An inorganic nutrient refers to food-derived
compounds lacking carbon. Unlike organic nutrients, inorganic nutrients are not derived from
living organisms. However, inorganic compounds are still essential for the growth and repair of

structural components in the human body.
For example, bo rtant mineral required in trace am®@ t is considered

r
essential for vaJ\nl::“;d algae, but it is nog

including human life. In contrast, iodine is essentia

animal life in thafli€ i ary for the productid
hormones, whichfare in controlling the

development. Such chemieals atg

synthesized by plants ute concentration an

expression, activati biting enzymes or cha

produced in you onic tissues as there is no specific organ for their production in plants.

There are five kinds‘%ef plant hormones.
These are:

e Auxins

e Gibberellins Cytokinins
e Abscisic acid

e Ethene

Auxins:

Are a powerful growth hormone produced naturally by plants. They are found in shoot and root
tips and promote cell division, stem and root growth. They can also drastically affect plant
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orientation by promoting cell division to one side of the plant in response to sunlight and
gravity.

Gibberellins:

Are the plant growth regulators involved in regulating the growth and influencing different
developmental processes which include stem elongation, germination, flowering, enzyme
induction, etc. Gibberellins have different effects on plant growth and the stem elongation is
the most dramatic amongst all.

Cytokinins:

Are one of the major plant hormones that regulate numerous aspects afigrowth and
development. Alt e of cytokinins in various developn ‘\ ocesses has been well
characterized, n their effect on plant stress tolgra i .

Abscisic acid (ABA):

Is a key hormonefﬂﬂtuning responses to Seve
remarkable impaéts o defense against vai
defense a 1 re mulfifa
dependmﬂ ﬁﬂ{

EEN

promotes or inhibits groyth an

of application, and th t species.

Q6.Discuss cat i n of plants based on o
Ans:

Osmotic adjustment:

Depending upon the availability of water to flowering plants in their natural habitat they are
grouped into four categories;

e Hydrophytes
e Halophytes
e Mesophytes
e Xerophytes
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Hydrophytes:

Plants that live in water are known as hydrophytes. Hydrilla, Valisineria, and others remain
completely submerged in the water, while trap, lotus, and others have most of their body parts
submerged. Other important water plants include water lilies, sedges, and crowfoots.

Halophytes:

These are plants which naturally survive in salt-contaminated environments and can tolerate
salinity concentrations as high as 1 M NaCl. About 1% of the total flora gf the world (both dicots
and monocots) are halophytic plants.

Mesophytes: J n I “
wet environment le of a mesophytic hab '
which might cont@in od, clover, oxeye daigys.a
Xerophyt

Xerophvt]“vn BrEﬂ!o!!

soil, or acid bog) by means of mech
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Chapter #11 Holozoic Nutrition Botany + Zoology

INTRODUCTION OF HOLOZOIC NUTRITION:

Every living organism requires energy to perform its metabolic functions and molecules to build
up its body. For this, they adopt the way familiarly known as sutrition So, nutrition is the
process by which the organisms obtain energy to maintain the function of life, to build matter
and maintain their structures.

Nutrients are foo ance which supplies elements and e the living body for
its metabolic activit espiratory oxidation of
high energy orgafiic s demand the procliremen ‘

from the environment.: (1
materials from WF

respiration

The main l'jllsms a
On one ha ar e- dire

E
molecules with the help of light or che

orga
they use already {66
synthesis of other bio

FOOD VACUOLEe

NUCLEUS

MEMBRANE
ECTOPLASM
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Encircle the correct choice.
(i) The process of nutrition does not include this:

(a) Taking in of food v/

(b) Breaking down of food

(c) Absorption of nutrients

(d) Removal of undigested food

(ii) The chemicals playing the most important role in digestion of food are:

(a) Hormones

(b) Enzymes v é
(c) HCI

(d) Botha d I “

(e) None of these

(iii) The thecodovFatH refers to:

(a) Presence of two sets of teeth during lifi & C

o=NMIOREIN N

EEE
(d) Embedded teeth v/

(iv) The

(a) Intracellular
(b) Extracellula
(c) Intercel

(d) Botha & b

(v) Number of milk teeth is:

(a) 10
(b) 15
(©) 20 v
(d) 25

(vi) Teeth meant for cutting are:

(@) Incisors v/
(b) Canines
(c) Premolars
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(d) Molars

(vii) The part of gut also associated with respiratory system is:

(a) Stomach

(b) Esophagus
(c) Pharynx

(d) Bothb & ¢ v

(viii) The number of salivary glands in our oral cavity are:

(a) 3
(b) 4
(© 5

o JOIN

(ix) The rugae are related to:
(a) Stomach f 0 n
(b) Duodenu
(c) Jej
= F0RE!!
EEN

(x) BMI over 30 kg/m2 is considere

(b) Overweight

(c) under-weight @
(d) Obesity v/

Shorts Question Answer
Q1. List out the stages in holozoic nutrition?

Ans: This consists of 5 stages: ingestion, digestion, absorption, assimilation and egestion.

Q2. How is the stomach itself protected against the strong HCI?

Ans: The mucus covers the stomach wall with a protective coating. Together with the
bicarbonate this ensures that the stomach wall itself is not damaged by the hydrochloric acid
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Q3. Point out the ways through which the internal surface area of the small intestine is
increased?

Ans: The lining of the small intestinal mucosa is very highly specialized for maximizing
digestion and absorption of nutrients. The lining is highly folded to form microscopic finger ke
projections called villi which increase the surface area to help with absorption.

Q4. How bile helps in the digestion of fats?

Ans: Ble is a fluid that is made and released by the liver and stored in the gallbladder. Ble helps
with digestion. It breaks down fats into fatty acids, which can be taken into the body by the

Ans: The large i g
and absorbing vi forming and propellihg ‘

Q6: What accou Fn resence of bacteri grlarg
Ans: Colifi teria shat{issp

water indi I ¢ i1

commonl

rimary functions:

digestive tract. é
Q5. Enlist the ro gtﬁ e intestine?
es rate

[J High LDL ch@lesterol, low HDL cholesterol, or high levels of triglycerides (dyslipidemia).
[J Type 2 diabetes.

[J Coronary heart disease.

[J Stroke.

[J Gallbladder disease.

Q8.List out some factors which may lead to obesity?

Ans: Many factors influence body weight-genes, though the effect is small, and heredity iSnet—7
destiny; prenatal and early life influences; poor diets; too much television watching: too little
physical activity and sleep; and our food and physical activity environment.
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Q9.What is Anorexia nervosa?

Ans: Anorexia nervosa often simply called anorexia - is an eating disorder characterized by an
abnormally low body weight, an intense fear of gaining weight and a distorted perception of
weight.

Detailed Question Answer

Q1.State and explain the process of digestion in Amoeba?

Ans: The differed;ﬁl“\volved in holozoic Digestion in anteg

Ingestion:

Ingestion is the ing in the food into
Amoeba pushes alit opodia to encirclg

This process is known as phagocytosis.

Dlgesttonlvl 0 n E ' ' '
EEN

Digestion is the process of breakin

the help of the digestive enzy
molecules. Q
Absorption: %

In this process of absorption, the nutrients from the digested food material are absorbed into

the cell's cytoplasm by leaving behind the undigested particles. This process is called diffusion.
The excess food is stored in the form of glycogen and lipids.

Assimilation:

Assimilation is the process of obtaining energy from the absorbed food molecules. In amoeba,
absorbed food molecules are utilized for producing the energy required to carry out different
life processes within the cell.

Egestion:
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Egestion is the process of excretion of undigested food material. In amoeba, this process is

carried out by rupturing the cell membrane to remove the undigested food material from its
body.

Q2. Categorize the a
group?
Ans:

Herbivores:

Some animals eat only plants, making them herbivores. Often, herbivores concentrate their
munching on just the fruits or seeds of plants, ignoring stems, leaves, and roots. Herbivores

have special digestive tracts that are designed to handle different types of plants they might

eat. Herbivores usually have big front teeth, called incisors. These teeth are used to grasp and

cut plants. Herbivores also have molars in the back, which they use to grind up the plants in

their mouths. Herbivores are often very large animals, such as cows, deer, and elk. As youW
imagine, it takes a lot of food to give a large herbivore the energy it needs. That is why

herbivores may spend a large part of their day eating. Herbivores can also be medium-sized
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animals such as sheep or goats. Examples of small herbivores include squirrels and chipmunks.
Herbivores need a lot of food to satisfy their hunger.

Omnivores:

Animals that eat both animals and plants are called omnivores. This type of animal has the
advantage of a wide selection of food to satisfy their hunger and dietary needs. Some scientists
call omnivores "opportunistic eaters." This means that they can and will eat almost anything
that is around when they are hungry.. Omnivores also have the benefit of being able to find food
at any time of year because they will eat the food that is available. For example, an omnivore
will eat fruits and nuts growing on plants during the summer, and it will also hunt for meat

during other seasons of the year. Because omnivores eat almost any typé of food, they have

many different types eth, These animals have incisors in the fr utting. They also
have canines, whi

mouths to grin Bears are an example 0

spring. Bears will Is during any seaso

examples of medilim=§iZe nivores. Many bi

omnivores. Omnivores live in every type of e
.

even the aMIﬂaﬂch'r' 'mir
EEN

Carnivores:

A ma eats only t

will hunt other animals for foo
they need. Sometimes<he

they get enough foodh\Be e carnivores need to 2 %
canine teeth an: olars. Carnivores usually have small incisors in
mouths. Big carnivOses include lions, tigers, and wolves. Some birds such as hawks and eagles

are also carnivores. Snakes are usually carnivores as well. Small carnivores include frogs, birds

such as robins, and spiders. Carnivores provide an important service in the wild because they
help control the population of other animals. If carnivores were not hunting and removing
these animals from environments, these animals would overpopulate an area.

Scavenger:

Decomposers and scavengers break down dead plants and animals. They also break down the

waste (poop) of other organisms. Decomposers are very important for any ecosystem. If they
weren't in the ecosystem, the plants would not get essential nutrients, and dead matter and
waste would pile up.
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Scavengers are animals that find dead animals or plants and eat them. While they eat them,
they break them into small bits. Flies, wasps and cockroaches are scavengers. Earthworms are
also scavengers, but they only break down plants. Once a scavenger is done, the decomposers
take over, and finish the job and break down the materials into smaller organic compounds.
Many kinds of decomposers are microscopic, meaning that they can't be seen without a
microscope. Others, like fungi, can be seen.

Different kinds of decomposers do different jobs in the ecosystem.

Q3. Discuss the process of digestion in the stomach?

Ans. As soon as the food enters the stomach, both mechanical and cheaiical digestions start
simultaneously. nce of food anticipation (smell, taste ¥sound), the
stimulation sig mﬂd by the Vagus nerve to the brainge

stomach due to

istention of the

released into the blood. The vagus nerve represents
parasympathetic em, which oversees
including controlfef stidh, immune responsg

stimulates the gastric glands to release theur afs
gastric 1u1M B \ Z
kills the g i

in. The pepsin breaks down pr

is protected
pH of the mucosal layer igrais
towards the lumen of the

into insoluble protéin, casein which is then digested by pepsin.

Digestion in stomach:

e Stomach stores and mixes the food received from the esophagus with gastric juices.

e The main components of gastric juice are hydrochloric acid, mucus and pepsinogen.

e Hydrochloric acid dissolves bits of food and creates an acidic medium.

e In this medium, pepsinogen is converted to pepsin, which is a protein-digesting enzyme:7

e Mucus protects the inner lining of the stomach from the action of HCI.
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1. Muscular contraction of stomach
walls mechanically digests food
(peristalsis)

2. Gastric juice contains hydrochloric
acid (HCI) that activates pepsin

converting it to pepsin that
digest

- - —

f'vﬁ‘h.tgillx

Stomach

Q4. State and explain the role of
Ans:

Liver:

The liver is the large
just behind the
capsule and incompletely covered by a layer of peritoneum. Folds of peritoneum form

gm more towards the right side. The liver is enclosed in a thin inelastic

supporting ligaments attaching the liver to the inferior surface of the diaphragm. The aver has
four lobes. The two most obvious are the large right lobe and the smaller, wedge-shaped, left
lobe. The other two, the caudate and quadrate lobes, are areas on the posterior surface.

The lobes of the liver are made up of tiny lobules just visible to the naked eye. These lobules are
hexagonal in outline and are formed by cubical-shaped cells. the hepatocytes, arranged in pairs
of columns radiating from a central All the blood leaving the stomach and intestines passes

through the liver.

Function of liver:
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The liver processes this blood and breaks down, balances, and creates the nutrients and also
metabolizes drugs into forms that are easier to use for the rest of the body or that are nontoxic.

Secretion of bile:

Bile is a physiological aqueous solution produced and secreted by the liver. It consists mainly of
bile salts, phospholipids, cholesterol, conjugated bilirubin, electrolytes, and water

Metabolism and Homeostasis:

Homeostasis is quite crucial for the survival of organisms. It is often seen as a resistance to
changes in the external environment. Furthermore, homeostasis is a self-regulating process

that regulates internal variables necessary to sustain life. In other w, omeostasis is a

mechanism that ins{astable internal environment despi
external enviro ~

The body maintai

ges present in the

temperature, blo
ion concentratio
biochemical reacti

All living
organic su C

organisms from digestiosto tr

Synthesis:

It synthesizes p roteins and most of the blood clotting factors from the available amino
acids occur in the liver. Breakdown: It is involved in breaking down worn out erythrocytes.

Defense:

This is carried out by phagocytic Kupffer cells (hepatic macrophages) in the sinusoids.

Detoxification:

It performs detoxification of drugs and noxious substances. These include ethanol (alcohol) and
toxins produced by microbes. Inactivation of hormones: ~—7

These include insulin, glucagon, cortisol, aldosterone, thyroid, and sex hormones.

Production of heat:
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It uses a considerable amount of energy, has a high metabolic rate, and body. and produces a
great deal of heat. It is the main heat-producing organ of the body.

Pancreas:

The pancreas is an organ and a gland. Glands are organs that produce and release substances in
the body. The pancreas performs two main functions:

Exocrine function: Produces substances (enzymes) that help with digestion.

Endocrine function: Sends out hormones that control the amount of sugar in your

bloodstream.
J 0 I N Small é
Intestine P\ ;:r

Hepatic
Vein

To general ;
systemic
circulation\

Q5. Explain the process of digestion and absorption of food in small intestine?

Ans.

Small intestine:
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The small intestine has three parts: the duodenum, jejunum, and ileum. It helps to further
digest food coming from the stomach. It absorbs nutrients (vitamins, minerals, carbohydrates,
fats, proteins) and water from food so they can be used by the body. The small intestine is part
of the digestive system.

Duodenum:

The duodenum continues the process of digestion of food that begins in the stomach. Its main
function is to receive the chyme which is a combination of partially digested food and stomach
acids. The chyme is released into the duodenum through pylorus, which is a small valve located

between the stomach and the duodenum. The duodenum accepts the chyme from the stomach

and continues the digestion. This is done with the help of digestive es and intestinal

juices secreted by the intestinal wall. Also, the duodg
from the liver a nd pancreatic juicess d by-thespa

aid in digestion of food.

Apart from digesfﬂﬁe duodenum regulates
emptying represents emptying which dg #fe

ers t@e

ceives bile drained

duodenum. The duodenum also tri
t

performe
epitheliu
segretin and cholecystoklmn. Whe

fatty acids and amino aci
pancreatic juice.

Finally, duodenum a s the nutrients and it dOessif=evensin : e stomach

that, in obese people,*the duodenum is frequently bypassed in gastric bypass surgery to

decrease the absorption of nutrients.

Jejunum:

The jejunum is one of three sections that make up the small intestine. The small intestine is

part of the digestive system and is vital for breaking down and absorbing nutrients. It extends
from the pyloric sphincter of the stomach to the ileocecal valve that connects the small

intestine to the large intestine. The other two sections are called the duodenum and the ileum.
The jejunum is located between the duodenum and the ileum. ~—~7

Ileum:

The last part of the small intestine. It connects to the cecum (first part of the large
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intestine). The ileum helps to further digest food coming from the stomach and other parts of
the small intestine.

Q6. State and explain the sac-like gut with suitable examples?

Ans. The stomach is a sac-like organ with strong muscular walls. In addition to holding food, it
serves as the mixer and grinder of food. The stomach secretes acid and powerful enzymes that
continue the process of breaking the food down and changing it to a consistency of liquid or
paste. Rumen is a sac-like largest part of the stomach of the ruminants.

It acts as a storage or holding vat for feed. It is also a fermentation vat. Caecum is present in
between the small intestine and large intestine. A sac-like digestive sysfem has a single

opening. Food tr into it through that, gets digested and excreta @ 8 out of the same
opening. For exg Iminthes. This is also known as asdigestive cavity.

Rectum

Anus

Prepared by -Umm e Aiman



ME ENGLISH CENTER CLASS XI

Chapter #12 Circulation Zoology

INTRODUCTION OF CIRCULATION:

Like plants, animals also have efficient means of transportation which are according to their
complexity. In unicellular organisms, such as Amoeba and Paramecium, food is taken in by
direct and simple mechanisms. Oxygen diffuses in through the body surface. The digested
nutrients and the diffused oxygen are transported within the body by diffusion and cyclosis. The
CO, and other metabolic wastes are also removed by simple diffusio ugh the body surface.

This is possible b tances between the external and inte nvironment and

within the inte t are much smalleyand-a .

multicellular large sized animals due to increase i size.and ‘ ¥ j E
. . |

EM. = \|. '.l:lv -

xygena

b|0 0 en

Deoxygenated

blood sent
to lungs

Ea
J

Gut

Deoxygenated
blood sent ;
to heart Liver
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Encircle the correct choice.
(i) Lymph most closely resembles which of the following?

(a) Blood

(b) Urine

(c) Plasma

(d) Interstitial fluid v

(ii) What event initiates blood clotting?

(b) Production of the enzyme thrombin

(c) Conversio n into fibrin

(d) Excess ough a capillary
(iii) Damage to thesS. in humans

(a) Is a majorj€o to heart attacks.

(b) Would block conductance between the &

MOREHESE

ich of the following is

(a) Impulses from A

(b) Impulses of thegharasympathetic nervous

(c) The speed o from the SA node
t

(d) Contrac

(a) Contact with an irregular surface by platelets and other factors iE plasma. v/

0 two atria

(v) Where are semilunar valves to be found in the mammalian heart?

(a) Where blood goes from atria to ventricles

(b) On the right side of the heart only

(c) Where the pulmonary veins attach to the heart

(d) At the places where blood leaves via the aorta and pulmonary arteries v/

(vi) Organisms in which a circulating body fluid is distinct from the fluid that directly
surrounds the body's cells are likely to have which of the following?

(a) An open circulatory system
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(b) A closed circulatory system v/
(c) A gastrovascular cavity
(d) Branched tracheae

(vii) Average blood pressure is lowest in which structure (s)

(a) Aorta v

(b) Arterioles
(c) Capillaries
(d) Vena cava

(viii) Which of the following is/are a cause (s) of vasoconstriction?

(a) Lying dow

(b) Standmd [

(c) Stresso entration

(d) Histamin
(ix) Blood return?ﬁnman heart in a pul
(@) Le .
o REIIT
(c) Le EEN

Right ventricle
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Short Question Answer
Q1.Why higher animals need a circulatory system?

And: In most animals, the circulatory system is used to transport blood through the body. Some
primitive animals use diffusion for the exchange of water, nutrients, and gasses. However,
complex organisms use the circulatory system to carry glasses, nutrients, and waste through the
body.

Q2. Why is the SA node called the pacemaker of heart?

Ans: The SA (sinoatrial) node generates an electrical signal that causes ghe upper heart

chambers (atria) to contract. The signal then passes through the AV
the lower heart ¢ 8 ( ricles), causing them to contract, ¢
considered the e heart. ~
Q3. Why do capillari e a single layer of end &
Ans. Capillaries Ven layer of flattened eng
exchange Mn

Q4. What

Ans.
lub-dub."” The firs

ub- "1
"lub-dub"” is the soun the aortic and pulmona
Q5. Why is the circulatory system of arthropods

Ans. In contrast to

v, pventricular) node to
ap. The SA node is

losed system, arthropods (including insects, crustaceans, and most
mollusks) have an open circulatory system. In an open circulatory system, the blood is not
enclosed in the blood vessels, but is pumped into a cavity called a hemocoel.

Q6. Why does blood flow faster in arteries?

Ans. Blood pressure varies within the different types of blood vessels. Blood pressure is highest
within the large arteries (such as the aorta) because they are connected directly to the ventricle

of the heart.
S~— 7
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Q7. Distinguishing between single circuit circulation and double circuit circulation.

i L T

1) Ifthe blood flows through heart two

once for completing one circulation. times for completion of one circulation.
It is called single circulation. It is called double circulation.
Eg:Fishes ' Eg : Mammals, birds.

2) Pulmonary circulation is absent, 2) Pulmonary circulation,is present,
3) Heart 3 o chambers. ur chambers,
4) Singleei l seen in fishes.

I )

ribe the structure of/b15ades:

A\
Ans. Blood vessels are channels\hé!

loop, like a circuit, th

3) Heart consists of t

ol.

vessels form your cifgulatosy system. Your body ¢

There are three s 0f blood vessels:

e Arteries carry blood away from your heart.
e Veins carry blood back toward your heart.
e Capillaries, the smallest blood vessels, connect arteries and veins.

The function of blood vessels is to deliver blood to the organs and tissues in your body. The
blood supplies them with the oxygen and nutrients they need to function. Blood vessels also
carry waste products and carbon dioxide away from your organs and tissues.

Each type of blood vessel serves a different function:
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Arteries:

These strong, muscular blood vessels carry oxygen-rich blood from your heart to your body.
They handle a large amount of force and pressure from your blood flow but don't carry a large
volume of blood. At any given time, only about 10% to 15% of your body's blood is in your
arteries.

Arterioles:

Arteries branch into smaller vessels called arterioles. Both arteries and arterioles are very
flexible. They get bigger or smaller to help maintain your body's blood pressure.

Capillaries:

These tiny bloodﬁjﬂhin walls. Oxygen and
through the wallS"an ifito organs and tissues
from your tissues illagies are where oxygen and
and waste. Fﬂ H

Venules:
4§ -

Venules r b aPilfafies

Unlike arteries, veins d

large volumes of de
handle high volume
control blood flo eep your blood flowing in one direction. About 75% of your blood is in
your veins.

Q2. Describe the structure of the human heart?

Ans. Structure of heart

Human heart consists of four chambers, two upper thin walled atria and two lower, thick walled
ventricles. Two large veins, superior and inferior vena cava enter the right atrium and two pairs
of pulmonary veins open into the left atrium. Similarly, two large arteries emerge, one from the

S~— 7
right ventricle, the pulmonary aorta and other from the left ventricle the systemic aorta. The

right and left atria are separated by a vertical membranous interatrial septum, the right atrium
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and left ventricles are also separated by thick muscular interventricular septum. Four valves in
the heart each consisting of connective tissue, prevent backward flow of blood. The right atrium
opens into the right ventricle by an atrioventricular valve .The left atrium opens into the left

ventricle by atrioventricular.

The AV valves are anchored by strong nets that prevent them from turning inside out.
Semilunar valves are located at the two exit the heart, where the systemic aorta leaves the left
ventricle and the leaves the right ventricle. The blood is pumped out into the arteries through
the semilunar valves, which are forced open by pressure created by ventricular contraction
when the ventricles relax blood starts to meted towards the heart, closing the semilunar valves,
which prevents Cowed front flowing back into the ventricles. The cavity of the left ventricle is

the fact that the right
. While the left ventricle

larger than the right ventricle because of more muscular walls. It is

ventricle has to p 1 to the lungs only, pulmonary circule
pumps blood to lation. \

Q3. What is circulation? Explain needs of circulation?

Ans. The circulatory system carries oxygen, nutrients, and hormones to cells, and removes
waste products, like carbon dioxide. These roadways travel in one direction only, to keep things

going where they should.

)
Needs of circulation: ~

Prepared by -Umm e Aiman




ME ENGLISH CENTER CLASS XI

All cells in the body need to have oxygen and nutrients, and they need their wastes removed.
These are the main roles of the circulatory system. The heart, blood and blood vessels work
together to service the cells of the body. When we do not have circulatory system then anything
was not transport one place to another in our body. For example if we do not have circulatory
system. Then we do not have blood,blood vessels, excretory system, etc. Without blood the
waste material of the body does not thrown out and many diseases obtained in our body.
Another example was that we do not getting energy. Actually when we inhale oxygen lungs
transport it to the heart by the help of blood. So, we need to circulatory system.

Lungs

rtenes

ulmonary Semilunar
I Valve
ight Ventricle

Lo\

ight Atrium

Q4. State the phases of heartbeat in man?
Ans. Cardiac Cycle Phases:
Following are the different phases that occur in a cardiac cycle:

Atrial Diastole: ~———+7Z
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and pulmonary artery closes and atrioventricular valves open, thus causing In this stage,
chambers of the heart are calmed. That is when the aortic valve chambers of the heart to relax.

Atrial Systole:
At this phase, blood cells flow from atrium to ventricle and at this period, atrium contracts.
Isovolumic Contraction:

At this stage, ventricles begin to contract. The atrioventricular valves, valve, and pulmonary
artery valves close, but there won't be any transformation in volume.

Ventricular Ejection:

Here the ventricl

Isovolumic Relaxation:

In this phase, no the ventricles and o U
stop contracting and Begi relax. Now due tQ thieypressu

and aortic valve close.

ME
HEN

In this stage, blood flows from the
nd stage). Afte
pulmonary artery from ventri

Q5. Describe the flgw 106d through the hu

Heart valves control the flow of blood so that it moves in the right direction. The valves prevent
blood from flowing backward.

The heart has four valves.

e The tricuspid valve separates the right atrium and right ventricle.
e The mitral valve separates the left atrium and left ventricle.
e The pulmonary valve separates the right ventricle and the pulmonary artery.

e The aortic valve separates the left ventricle and aorta.
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The valves open and shut in time with the pumping action of your heart's chambers. The
opening and closing involve a set of flaps called cusps or leaflets. The cusps open to allow blood
to flow out of a chamber and close to allow the chamber to refill with blood. Heart valve
diseases can cause backflow or slow the flow of blood through the heart.

Oxygen-poor blood from the body enters your heart through two large veins called the superior
and inferior vena cava. The blood enters the heart's right atrium and is pumped to your right
ventricle, which in turn pumps the blood to your lungs. The pulmonary artery then carries the
oxygen-poor blood from your heart to the lungs. Your lungs add oxygen to your blood. The
oxygen-rich blood returns to your heart through the pulmonary veins. Visit our How the Lungs

Work page to learn more about what happens to the blood in the lungs
umped to the left

The oxygen-rich e lungs then enters the left atriuni)g
ventricle. The 1 i erates the high pressu
whole body through your blood vessels.

When blood lea\QEvn to go to the rest of the
the aorta. A balloén- e, called an aorticgye
Ans: LY. \

All body tissues are bathed in a watery fluid derived from this intercellular or tissue fluid that is
formed when blood passes through the capillaries. The capillary walls are permeable to all
components of blood except RBCS and blood proteins.

Comparison of the composition of intracellular fluid and lymph

The fluid passes from the capillary into the intercellular spaces as the intracellular or tissue

fluid. About 85% fluid returns into the blood at the venous end of the capillary. The rest 15% of
the tissue fluid drains into blindly ending lymphatic bacteria, are transported back to the heart ~
through the lymphatic system. Thus lymph capillaries as lymph along with W.B.Cs, cell debris
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and microorganisms like and fats. Lymph takes fluid substances from cells of tissues and
intercellular can be defined as colorless body fluid that contains lymphocytes, small proteins
spaces, which cannot penetrate the blood capillaries.

lymphatic vessels

Thin tube that carries lymph (lymphatic fluid) and white blood cells through the lymphatic
system. Also called lymph vessels. Enlarge. Anatomy of the lymph system, showing the lymph
vessels and lymph organs including lymph nodes, tonsils, thymus, spleen, and bone marrow.

LYMPHATIC SYSTEM

understanding lymph nodes in the body

l.l 0 I-“wm pi
phatics of the
F 0 Hsmmarygiand

cisterna chyli

MOREH

pelvic lymph no -~ b

ly cso{ ‘

imb

ol

Q7. Explain the electrocardiogram with the help of a diagram?

Ans. An electrocardiogram or ECG is a test used to measure the electrical activity of the heart.
The test takes only about a few minutes and is devoid of any pain. The electrical activity of the
heart causes the heart muscles to contract that results in the pumping of the heart. The ECG is

in the form of spikes and dips known as waves. The wave pattern helps in assessing the rate and
rhythm of our heartbeat. The human heart produces an electrical impulse by itself. As this
electrical impulse passes through our heart, it generates an electrical current that spreads-ever—7
our body and reaches the skin.
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The patient is connected to the Electrocardiograph (ECG) machine with three electrical leads
(one each to both wrists and the third to the left ankle of the patient), that is used to monitor
the activity of the heart. This is standard ECG testing.

Process:
The process of electrocardiograph includes:

e Small sticky electrodes are attached to the arms, chest and legs.
e These electrodes are connected to the ECG machine through wires that help in detecting
the electrical impulses occurring at each heartbeat.

e These electrodes usually detect the very minute form of changeg(in an electrical path on

the skin whi ri om the heart muscles and the electro
depolarizi AI ry heartbeat.

ogic patterns of the

PR Interval

Baseline QT Interval

Q8. Describe pulmonary circulation and symmetric circulation.

Ans: Pulmonary and systemic circulation:

1. The circulation in animals is divided into two circuits, and blood is circulated twice through

the heart, called double circulation.

2. The two forms of circulation that occur in a double circulation system are pulmonary and
systemic circulation.
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3. Systemic circulation transports oxygenated blood from the heart throughout the body.

4. pulmonary circulation brings deoxygenated blood back to the heart.

Pulmonary circulation Systemic circulation

(i) This invalves circulation of blood
(1) This involves circulation of blood

between the heart and body organs
between the heart and the lungs.

(except lungs).

(ii} It is the function of the right side of (ii) It is the function of the left side of the
the heart. heart.

(i) It carries deoxygenated blood to the (i) 1t carries oxygenated to the

lungsiio i en.
(v’ ghtwentricle and

ends on left auricle.

(v) [thsetu ated blood back to
the HEart:

body organs.

ventricle

Systemic
circulation
&)
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Chapter #13 Immunity Zoology

INTRODUCTION OF IMMUNITY:

Immunity refers to the body's ability to prevent the invasion of pathogens. Pathogens are
foreign disease-causing substances, such as bacteria and viruses, and people are exposed to
them every day. Antigens are attached to the surface of pathogens and stimulate an immune
response in the body. An immune response is the body's defense system,to fight against
antigens and protect the body.

There are severdﬂ i“unity, including innate immunity=pa

acquired/active IMimunity.

The immune syst ction of organs, tisstes

goal: protect the bod

The innateimmune response i on-specifics

recognizeMrﬁlReﬁri\ ti:al ,
EEN

The acquired immune response is a

mune response i
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Encircle the correct choice
(i) The study of functioning and disorders of immune system is termed as:

(a) Immunity

(b) Immune response
(¢) Immunology v/
(d) all of these

(ii) It is responsible for specific immune response:

(a) Innate Immune system
(b) First line of defense v/

(c) Second li
(d) Third li S
(iii) Following se ical barrier:
@) Macropha’F ou
(b) Mucous membrane v

L 2
-=MORE!!!

r digestive tract consists of

(a) Physical barriers
(b) Biochemical baufie
(c) Botha &b

(d) None of e

(v) Which of the following is involved in phagocytosis of bacteria?

(a) Neutrophil v
(b) Macrophage
(c) Botha &b
(d) None of these

(vi) It is not involved in antigen presentation:

(a) Macrophage
(b) Dendritic cell
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(c) Neutrophil
(d) Botha &b v

(vii) The type of receptor exhibited by all nucleated cells other than

(@) MHC-I v
(b) MHC-II
(c) Botha &b
(d) TCR

(viii) Any foreign substance that can elicit immune response is called:

(a) Antibody

(b) Antigen v

(©) Botha&dﬂl“ =
: |

(d) Antihis

(ix) The type of i!En:B‘ough the transfer of g
(a) Artificial Acti nity

(b) Artificial Passive I i . C

@ W' \\

(d) Na ity A

(@) T cells
(b) Bcells v
(c) Plasma cells &

(d) Macroph

Short Question Answer
Q1. List out any six biochemical barriers?

Ans: Natural barriers include the skin, mucous membranes, tears, earwax, mucus, and stomach
acid.
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Q2.How are tumor cells dealt with by our immune system?

Ans. In principle, tumor development can be controlled by cytotoxic innate and adaptive
immune cells; however, as the tumor develops from neoplastic tissue to clinically detectable
tumors, cancer cells evolve different mechanisms that mimic peripheral immune tolerance in
order to avoid tumoricidal attack.

Q3.Differentiate between NK Cell and Tc cell?

Ans. NK cells are part of the innate immune system, as they effect rapid killing and cytokine
responses without the need for extensive cell division or differentiation. By contrast,
conventional T cells are, together with B cells, the prototypic cell typeéf adaptive immunity.

Q4. List out thﬂﬂ)lt“econd line of defense?

Ans. Neutrophi

These cells prim acteria. They are dis ;
They rush to the $ite ing bacteria to fig

Cytotoxic

These are killer cells. Ehe
ooze out.

Macrophages:
Macrophage means 'big eater'. These cells 'eat’ (ingest) or clean up the mess of dead cells.

Dendritic cells: These cells are like the spies. They notice if there is an invader and then present
evidence of the invader to T cells in the lymph nodes.

Q5. Even though the core proteins are the same, how do antibodies differ from each
other?
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Ans. Each antibody structure consists of two heavy chains and two light chains, which join to
form a Y-shaped molecule. Each type of antibody has a different amino acid sequence at the tips
of the "Y" which is why each antibody is shaped differently.

Q6. What is antipyretic therapy and why is it used?

Ans. An antipyretic from anti- ‘against’ and pyretic 'feverish') is a substance that reduces fever.
Antipyretics cause the hypothalamus to override a prostaglandin- induced increase in
temperature. The body then works to lower the temperature, which results in a reduction in
fever.

Q7. List out four autoimmune disorders of man? g
Ans. Common a J g\l\"orders include:
e Addison ‘
e Celiac dis
° Dermatofﬂ n
e Graves dis€as

M
M n

Ans. Phagocytosis is t
particle, giving rise
endocytosis. A ¢ performs phagocytosis is called a phagocyte. Monocytes, macrophages,
and neutrophils are phagocytes. A phagocyte is a 4 type of white blood cell.

Q9. What is inflammation?

Ans. Inflammation is the response of a body tissue against any harmful pathogen, injury,
irritation, or wound. The signs of inflammation are swelling, pain, redness, heat, etc. It is the
first step of self-protection provided by the immune system.

Q10. Outline the harmful effects of fever?
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Ans. However, high fevers that linger or worsen can cause significant health complications if
left untreated, including febrile seizures, brain damage, and even death. If an illness is causing
your fever, that illness may come with side effects and complications of its own.

Detailed Question Answer

Q1. State and explain how a bacterium is identified as non-self by our immune system?

The immune syst this distinction because all cells ha

Ans. The immune system must be able to distinguish what is nonself (fereign) from what is self.
cation molecules

(antigens) on t roorganisms are recognized be AsSthe identi i

on their surface ate forei

For the adaptive onse to work, it is fifst
organism as "nonssel immune cells. It js 1§

of invading organisms. The antigen could be a

which canjeli t‘!:n re
produce a L speci te
)

antigen and helps to destroy the antigés

Ans. Cytotoxici
on living cells. Cyt

d as the toxicity caused d
xicity tests are very important nanoparticles as they help in the
determination of the proposed biomedical use.

Natural killer cells (Nk):

A type of immune cell that has granules (small particles) with enzymes that can kill tumor cells
or cells infected with a virus. A natural killer cell is a type of white blood cell. Also called NK cell
and NK-LGL.

Hence they were named as Natural Killer Cells. However, the mode of action in destroying-the =

target cells is almost similar. Just like a policeman checking the national Identity card of a
person for verification of his identity, the NK Cells do check on the cell surface, a conjugate. The

Prepared by -Umm e Aiman



ME ENGLISH CENTER CLASS X1

former forms pores in the plasma membrane of the target cells while the later enters the target
cell and causes its lysis.

Cytotoxic T cells (Tc):

Cytotoxic T-cells are one of the main types of immune cells produced in your thymus. When you
have an infection, your helper T-cells activate the cytotoxic T- cells. The cytotoxic T-cells fight
the infection. These T-cells are an important part of your adaptive immunity.

Cytotoxic T-cells are a type of immune cell. They destroy cells infected with viruses. Another
name for cytotoxic T-cells is killer T-cells.

Cytotoxic T-cells are one of the three main types of cells developed in y@ur thymus. The thymus
is a small gland i I your chest. The other types of T-cells

e Helper 'IJ] il tivate other immup@ ; {e

e Regulatory T-cells, which suppress other 21)S

T-cells begin to fE‘otﬂour bone marrow. THey

developing. Your thymts s your T-cells matyife 3
body.

1L,

Mlu'B'E HV-S v

flammation is the respo

Q3. What

first step of self-protectigh pr.

[J When your
chemica rs an injury, it activates .
sends out itfirst responders: inflammatory cells and cytokines (substances that
stimulate more inflammatory cells).

[J When your body encounters an offending agent (like viruses, bacteria or toxic
chemicals) or suffers an injury, it activates your immune system. Your immune system
sends out its first responders: inflammatory cells and cytokines (substances that

stimulate more inflammatory cells).
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Injury Inflammation

Pain Warmth

' Harmful things
. enter the body

Q4. Explain the mechanism of the feve
as well as harm

Ans. Whenever the body temperature risegab e Bh¢ ver, [ is

a symptoMﬂn i&'e' I'is 0
which cou twom. it

ting the brain, some medicine

endogenous pyrogens areyrele i 3| C¢ e
pathogenic organisms acteria, viruses, etc. The
m S areTiEeHe

actively phagoc phages. The important'p
Interleukin-6 (I

ytizi
or Necrosis Factor (TNF) and
Through the blood,%he pyrogens are transported to the wain where they act upon

hypothalamus, the thermostat of the brain. As the hypothalamus produces lipid-like signaling

molecules, due to which the thermogenesis is increased and heat loss This causes rise in the
body temperature or fever. Although fever in the above sense is beneficial to us, it also has
harmful effects also.

i) A considerable amount of energy is lost as heat.

ii) It causes fatigue, dehydration, body ache and seizures also.
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iii) Temperature higher than 105° F denature our enzymes and other proteins also. iv) It can
denature our own cells. It can cause death also.

Q5. Discuss the structural features of antibodies? How is it helpful in getting rid of
pathogenic organisms?

Ans. An antibody has a Y-shaped structure, made up of four polypeptide subunits. Each subunit
has two identical light and heavy chains.

The N-terminus of each heavy chain forms an antigen-binding domain with a light chain. There
are two antigen-binding domains forming the arms of the "Y" shape. They are known as
fragment antigen-binding' (Fab) domains.

The C-terminus o ains forms a fragment crystallizatign
in the interacti ctor cells. o

All four polypepti unigs are held together byrd
The heavy chainstof Hodies contain a variah

antibody has two identical antigen-binding site

AntibodieMﬂiﬂ:EMll bo
foreign su VS det8Tia.

all

domain, which helps

ing other immune system

Q6 What do you understan
B cells in transplant péjegtion?

Ans. Autoimmune d e happens when the bod atura 3 2
difference betwe r own cells and foreign cells, causing the body to mistakenly attack

normal cells. There are more than 80 types of autoimmune diseases that affect a wide range of

body parts.

The role of T cells and B cells in transplant rejection.

[J T cells are central to the process of transplant rejection through allorecognition of
foreign antigens leading to their activation, and the orchestration of an effector
response that results in organ damage.
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[J B cells contribute to allograft rejection after differentiating into antibody-secreting

plasma cells (blue). Additionally, B cells shape the T-cell response through a

combination of antigen presentation, cytokine production, and costimulation (green).

Normal Immune Response:

1. An invader, like a virus,
enters body

2. Immune cells called
lymphocytes create
antibodies to fight invader

Autoimmune Disease:

Immune system creates antibodies that attack your
own cells. This happens because:

A foreign substance fS5
resembles bodily
substances

Prepared by -Umm e Aiman



ME ENGLISH CENTER CLASS X1

Chapter#14 Gaseous Exchange Zoology +Botany

INTRODUCTION OF GASEOUS EXCHANGE:

All living organisms require energy to perform various activities in order to gain energy, they
oxidize energy-rich molecules like ATP Adenosine.is-phosphate the continuous supply of ATP
to living cello is made possible through the process of cantation. It is a complex process of
oxidation-reduction in which food is oxidized and releases energy. An organism can generate a

greater number of ATP using oxygen molecules, which can be obtai m its external

environment. Bu emical pathway, carbon dioxide i
Carbon dioxide mus ut of the organismgas-itisshyargifo
dioxide) with the
gaseous exchangeifo

as a by-product.

dioxide and release oxygen into their environ

consider Mbﬁﬂ E!T'r gass
The gas e takes ,r
i eas exchange depen . i

Large surface
membrane o
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HUMAN GAS EXCHANGE

VENOUS
BLOODIN

OXYGENATED

Encircle the correct choice

(i) In which part of the respiratory system, gaseous exchange takes place?

(a) Alveoli v
(b) Pharynx T
(c) Larynx ~ 7 |kl
(d) Trachea
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(ii) Which of the following statements is true about involuntary breathing?

(a) It is controlled by the bronchioles

(b) It is controlled by the pulmonary arterioles

(c) Itis controlled by the alveolar-capillary network

(d) It is controlled by the neurons, located in the medulla and pons v

(iii) The tiny air sacs present in human lungs are called.

(a) Alveoli v
(b) Bronchus

(c) Bronchioles
(d) All of the

(iv) The exchan nluween the external gfi¥ entan § SF
(a) Respirati
(b) External Eﬂﬁ
(c) Cellular réspirati

d N

o WO BELLL A

Tidal volume

(b)

(c) Ventilation rate
(d) Total lung cas ity” v/

(vi) Which one efollowing is correct regarding

(a) It houses the'vocal cords

(b) It prevents the invading pathogens into the trachea

(c) Itis an organ made of cartilage and connects the pharynx to trachea v
(d) All of the above.

(vii) Which of the following is the function of the trachea?

(a) Gaseous Exchange v/

(b) Filters the air we breathe

(c) Exhales the air from the body
(d) All of the above
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(viii) Which of the following organs functions as an air conditioner?

(a) Larynx

(b) Pharynx

(c) Nasal chambers v
(d) All of the above

(ix) Which of the following statements is true about the entry of air into the lungs?

(a) Air enters the body and travels to the lungs through the mouth and the nose.
(b) Air enters the body and travels to the lungs through the esophagus and gullet.
(c) Air enters the body and travels to the lungs through the windpg' and the porse

(d) Air enterJ-\ﬂoi“l travels to the lung

s through the no e nervous system. v/
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Short Question Answer

Q1. When does the breathing process develop in animals?

Ans. Amphibians, mammals, and birds exchange gasses through special respiratory organs
called lungs. Lungs are air-filled sac-like structures in the chest cavity. They are connected to
the outside by a series of tubes and small openings.

02. What type of ventilation occurs in humans?

Ans. It is the process of air flowing into the lungs during inspiration (ifhalation) and out of the
lungs during expisati tion). Air flows because of pressuxe refices between the
atmosphere an(deu sfinside the lungs. :

Q3. Why does the rate of breathing increase i

Ans. When you eafcaaoﬁ/our muscles work hg

produces more catbon di e. To cope with thi§&
from abou i i 12 liters ofair)f
minute (1M:n RF& l(ll' ise: \

EEN
4. Why is breathing of human beg

you breathe into yo
Q5. How CO2 fi 1IMransport to lungs?

Ans. There are three means by which carbon dioxide is transported in the bloodstream from
peripheral tissues and back to the lungs:

(1) Dissolved gas,
(2) Bicarbonate,
(3) Carbaminohemoglobin is bound to hemoglobin (and other proteins).

Q6. Which of the pigments is called respiratory pigment?

Ans. In vertebrates the respiratory pigment is hemoglobin. Hemoglobin has a molecular weight
of about 68,000 and is composed of two pairs of polypeptide chains. Each chain carries an
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iron-containing heme group. The hemoglobin molecule is capable of transporting four oxygen
molecules.

Q7. Draw a flowchart for the passage of air from external nares to alveoli?

Ans.

Flow Chart:

Nostrils

T

Nasal cavity é
M 0 n E EEN

s : Bronchioles

Tl

Alveoli

T

Blood

Q8. Why are hair and mucus glands present in nostrils and trachea?
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Ans. The hairs present in nasal passage trap the dust particles present in the inhaled air thus
allowing only the filtered air to enter into the body. Mucus moistens the air and traps dust
particles and kills the bacteria. Q. Mucus lining in the nasal cavity helps in trapping microbes
entering our body.

Q9. How exchange of gasses occurs at the alveolar level?

Ans. The walls of the alveoli share a membrane with the capillaries. That's how close they are.
This lets oxygen and carbon dioxide diffuse, or move freely, between the respiratory system and
the bloodstream. Oxygen molecules attach to red blood cells, which travel back to the heart.

Q1. What is resEaQn.ﬂescribe the huma
Ans. The 1 stem
(called inspi i d

This exchange of oxygen and carbo

H-‘-

||
oo

e The energyi erated by the breakdown'efg
human body.

Features o

The respiratory systemfin ltiman has the followi

e Oxygen is inhaled and is transported to various parts and is used in the process of
burning food particles (breaking down glucose molecules) at the cellular level in a series
of chemical reactions.

e The obtained glucose molecules are used for discharging energy in the form of
ATP-(adenosine triphosphate).

Respiratory Tract:
The respiratory tract in humans is made up of the following parts:

External nostrils - For the intake of air.
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Nasal chamber - which is lined with hair and mucus to filter the air from dust and dirt.

Pharynx - 1t is a passage behind the nasal chamber and serves as the common passageway for
both air and food.

Larynx - Known as the soundbox as it houses the vocal cords, which are paramount in the
generation of sound.

Epiglottis - It is a flap-like structure that covers the glottis and prevents the entry of food into
the windpipe.

Trachea - 1t is a long tube passing through the mid-thoracic cavity.
Bronchi - The tra imidesginto left and right bronchi. é
Bronchioles - EJ nl\u further divided int®
Alveoli - The br i minate in balloon-li
Lungs - HumanHB@f lungs, which arg s@e
double-layered membrane known as pleura.

BT 11T

A

Nose:

"|= g
Humans have exterior ils, which are divided by atlfaglnou-struc re
called the septum. This i structure that separat : 1.

Tiny hair follicl cover the interior lining of nostrils act as the body's first line o

against foreign pathlegens. Furthermore, they provide additional humidity for inhaled air.

Larynx:

Two cartilaginous chords lay the framework for the larynx. It is found in front of the neck and is
responsible for vocals as well as aiding respiration. Hence, it is also informally called the voice
box. When food is swallowed, a flap called the epiglottis folds over the top of the windpipe and
prevents food from entering into the larynx.

Pharynx: ~——7
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The nasal chambers open up into a wide hollow space called the pharynx. It is a common
passage for air as well as food. It functions by preventing the entry of food particles into the
windpipe. The epiglottis is an elastic cartilage, which serves as a switch between the larynx and
the esophagus by allowing the passage of air into the lungs, and food in the gastrointestinal
tract.

Trachea:

The trachea or the windpipe rises below the larynx and moves down to the neck. The walls of
the trachea comprise C-shaped cartilaginous rings which give hardness to the trachea and
maintain it by completely expanding. The trachea extends further down.into the breastbone
and splits into two bronchi, one for each lung.

proncl ll 0 I “

bronchi divides i y and tertiary bronchic

air-sacs called thelalveolifThe alveoli are single— &
EEE
Lungs are the primary organs of res

spongy organs
function of the lungs isgfo facilitate the exchange

Interestingly, the right i€ quite bigger and hea
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Q3. Draw labeled diagram of human respiratory system.

Nasal cavity
@ Pharynx
|
Larynx
Trachea - Bronghioles
T

e S

-1--

Q4. Describe the thre the pharynx

e Ak

hroat that connectsfth h
be that starts behind the ,

oth the respiratory and digestive systems. Food and water from the oral

Ans. Pharynx is a p
larynx. Itisam
common passage i
cavity and air from both oral and nasal cavity comes to the pharynx. Pharynx is present in
vertebrates and also in invertebrates such as annelids, arthropods, etc.

Pharynx Location:

Pharynx is located behind the oral and nasal cavity. It is a part of the throat and a common
passage for both the digestive and respiratory system.
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Pharynx opens into the esophagus in the digestive tract and opens into the larynx in the
respiratory tract. Pharynx is also present in some of the invertebrates. The shape and size vary
in different organisms. It may be thick and muscular, rotated or turned outward.

Pharynx Structure and Parts:
The pharynx can be divided into three main regions according to its location. They are:

Nasopharynx:

As the name suggests, it is the part of the pharynx that is present posterior to the nasal cavity.

Oropharynx:

It is the part bekﬂjﬂ I“vity and continues in the throat

Laryngeal pharynx

It is the lowermoFﬂa

/

i s; ne.
RS bone

VNX Ope

into pharyhx

Larynx "'H A \ Esophagus

Q5. What is the mechanism of inspiration and expiration?

Ans. Mechanism of Breathing:

The air that we breathe in and out of the lungs varies in its pressure. So basically when there is
a fall in air pressure the alveolar spaces fall and the air enters the lungs (inspiration) and as the
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pressure of the alveoli exceeds the atmospheric pressure, the air is blown from the lungs
(expiration). The flow rate of air is in proportion to the magnitude of the pressure difference

The breathing mechanism involves two processes:

e Inspiration
e Expiration

Inspiration:

In the process of inspiration, there would be a contraction of muscles attached to the ribs on
the outer side which pulls out the ribs and results in the expansion of the chest cavity. Later,
the diaphragm contracts, moves downwards and expands the chest cavi

contraction of th i uscles. The expansion of the chest ¢ oduces a partial
vacuum which J 'l e lungs and fills the expanded a i
Mechanism Of Inspiration:

e The procamzﬂof atmospheric air is
e When the%olue 6f*the thoracic cavity$in
inspiration takes p, .
COSMi&‘REqi'tlcos
Co i phragm

Simultaneously, the lungs

resulting in the

pressure equalizegand

Expiration:

The expiration p is considered once after the gaseous exchange occurs in the lungs and
the air is expelled. This expulsion of air is called expiration.

During this process, muscles attached to the ribs contract, the muscles of the diaphragm and
the abdomen relax which leads to a decrease in the volume of the chest cavity and increases the
pressure of the lungs, causing the air in the lungs to be pushed out through the nose.

Mechanism Of Expiration:

e The process of exhaling carbon dioxide is called expiration. It is a passive process.
e It occurs when the size of the thoracic activity decreases and the air pressure outside

increases.
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e Now the external intercostal muscles relax and the internal intercostal muscles contract.
e As aresult, the ribs are pulled inwards and the size of the thoracic cavity is reduced.

e The diaphragm is relaxed and the lungs get compressed.

e Consequently, the pressure increases and the air is forced outside.

Q6. Describe three ways in which carbon dioxide can be transported?
Ans. Transport of Carbon dioxide:

Due to-the high concentration of CO2 it diffuses out from the tissues into the blood as a
by-product. Now blood is deoxygenated and collected from all parts of the body cells and
returned to the lungs. The color of deoxygenated blood is dark maroon. There are three ways to
transport carbon dioxide into bloodstream:

1. As bicardﬂ‘l
2. Ascarba in (bound to hemoglobineiethe
3. Asdissoly,

About 70% of car fﬂ)ﬂ is transported by RB

anhydrase enzymes. This enzyme reacts with ¢ ’

Later, car j Jt' hyd ot&
ions comb nd pot ssiu%
EEN

bicarbonate respectively.

H2CO03 > -
0 |o!1n 1n the re! B'oo! ceii to

into alveoli which is¥ater brought into the lungs where its concentration is lower but partial

pressure of oxygen is high in alveoli. So dissociated carbon dioxide is exhaled. The remaining
10% carbon dioxide dissolves in the plasma water of the blood and then transported to the
lungs.
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