BsM \E58
Jurassic 180M
Triassic 25M
Palacozoic era

” Permian mM

Carboniferous  350M
Devonian = fesd 400M  Co
Silurian “om
Ordovician 500 M
Cambrian 600 M

Proterozoicera 2000 M

Intm uction

_illlll’lll

Meanln'*
“Slo gV fias been derived from two Greek words:
J A Bios i Life [ 1. Define Life. (BWP 2021) ]
Logos - Study
Thus, it literally means study of life.
Definition

“Scientific study of living things is called biology”
A biologist deal with;

e Living part of nature
e Non-Living things that affect the living things in any way.
LIFE
o It is very difficult to define life in biology because there are many aspects of life, which
are beyond the scope of the science of biology like the answer to questions:
1) What is meaning of life?
2) Why should there be life?
Answers to these questions are left to philosophers and theologians. Biologist mainly
deals with matters relating to how life works.
Life, for biologists, is a set of characteristics that distinguish living organisms from non-living
objects (including dead organisms).
Life and Living Organisms _
Life is associated with living organisms because they have foIIo_wi_ng- cl‘-'aéiragte}:_isti{;'f_:;

. They are highly organized complex ¢ entitie‘-‘ (i'“,ompl t/) N =N .
o Composed of one or morecells (Cerin osition, | ' )
o Contain gen setic program of i ther 2h arecter; ist |c< \Innrr' ance)
. Can acauir and use ene 0y | ’R wo\a ionj-
o Can cariy ot and “c,rmo niilerous chemical reactions (Metabolism)
.. I-'. (] an grovy i size ((:rowth)
sUhi L "Naintain a fairly constant internal environment (Homeostasis)
o Produce offsprings similar to themselves. (Reproduction)
o Respond to changes in environment (Sensitivity)

Any object possessing all these characteristics can be declared as living thing.




Chapter—l

Introduction

1.2 BIOLOGY AND ITS DIVISIONS

Science of biology is a very wide based
study. It includes every aspect of living

things.
In order to be convenient,

been divided into a numkbkei of b ar.cheu '

€.9,

~
1. Define parasﬂology and molezuiar biology !
T (MTNZ020) |

biologv has’ |

_IE.F‘\M‘IKW

| Morphology =\ % ¢  Studyc£1ormiand structure

External mo_phol ©g/, | || \_'['Sludy of external features

Intsrnal'morphoinay! (A aatomy) | Study of internal structure

_P_ laedrtaldg, - Study of fossils and their relation with evolution

4isiology Study of tissues

Evolution Study of changes in organisms with time

Genetics Study of transmission of characters from parents to off-springs

Zoogeography Study of Geographical distribution of animals on earth
Study of inter-relationship between organisms and their

Ecology :
environment

Embryology Study of development of embryo

Physiology Study of functions of different organs and organelles

Some other branches of biology are defined as:

1) Molecular Biology
Molecular biology is a branch of biology, which deal at molecular level with the
structure of organisms, the cells and their organelles. For example, study of amino acids,
nucleic acids (DNA and RNA) proteins, carbohydrates, and lipids, along with their
compositions, interactions, structure, and functions in the life processes.

2) Environmental Biology
It is the study of organisms in relation to their environment. This includes interaction
between the organism and their inorganic and organic environment, especially as it
relates to human activities. For example, how the addition of a particular parasite will
influence the plant and other animals of the particular area

3) Microbiology
It is the study of microorganisms. For example study of bacteria, viruses, protozoa and
microscopic algae and fungi.

4) Fresh Water Biology

and chemical parameters of these water bodies. _ [ | ~

5) Marine Biology AN e A
It is the study of life in seas and cseang: i irrr:JcheL the stucy r)f the marine life and the
physical and chemical char &CLGHSTI(S UT th 2 sea cctr‘g as a-factor farinarine life.

6) Parasuu.cgy ' \
It deals=ih e >wd/ of para-u\es "he structure mode of transmission, life histories
and hosi-paiasit? FPL‘L'[IUI"nh p-are studied in parasitology.

7) o~ Huran Bin Gy

O eealEwdn the study of man. It includes form, structure, function, histology, anatomy,

WML wiorphology, evolution, genetics, cell biology and ecological studies.

3) Social Biology
It deals with the study of social behaviour and_communal life of human beings.

9) Biotechnology
It deals with the use of living organisms, systems or processes in manufacturing and
service industries.

2

It deals with the organisms living in freshwater body’s i.e, rlvers I?' u efr‘ md rr‘,o cal' !
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MULTIPLE CHOICE QUESTIONS
(1)

(2)

3)

F__._..--._.-__-—— EXTENSIVE QUESTIONS )

6

(2)
(3)

Zoogeography is study of distribution of what in nature: (LHR 2021)
(A) Animals (B) Plants

(C) Trees (D) Zoos ,

Percentage of calcium in human sady is: (BWP 2023)
(A)1% ' _ (B, 2%,

(C) 3% (C)\1C%

A grouip similar.ceits that performisilmilar feaction is: (RWP 2021)
(A) Orgar: _ (B) Organelles

(C) Tissue, ' (D) System

Explain the terms Biology and Life in detail.

Define any eight branches of biology. (DGK 2021)
Define following branches of Biology

Molecular Biology, Microbiology, Marine Biology, Biotechnology.

(Exercise Question i)
J

1.3 LEVELS OF BIOLOGICAL ORGANIZATION

1.3.1 Bioelements

Bioelements in Living Organisms

Elements, which occur in a particular organism, | 1. Define bicelements, name six elements
lled bioelements which form 99% total mass in human
are ca . bodly. (DGK 2023)

Hundreds of biochemical reactions are involved in maintaining life of even the
simplest organism.

Out of 92 naturally occurring chemical elements, only 16 are commonly used in forming
chemical compounds from which living organism are made.

Properties of these bioelements differ from those present in non-living world and these
properties make them particularly appropriate as basis for life.

These 16 elements are bioelements are given below with their percentage.

Bioelements in Humans

In the human body, only six bioelements account for 99% of the total mass. Other ten
bioelements form only 1%.

Six bio-elements that account

¢ .:'o;l)'r-t'r_ 1inganese, zinc, and iodine are in traces.

for 99%

Oxygen \ \ :

Carbon t e | (1 N Sulphur— [ 0.25%

Hydrogen .~~~ Y 40% \\ 1, | “— Chlorine 0.15%

NEfofen | L L e - Sodium 0.15%

Celciem| | 0 VT 2% Magnesium 0.05%
. Phosphhiots_1 — | 1% Iron 0.004%
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The Six commonest bioelements account for e
99% of the body mass D o e
60 L Oxygen 65% o J— -"'-I A tY LR
~ o~ ' L1 1
Carbon 18% ---I' .-l'-\. Y I..l_,._.l i '\II L ]
0 | Hydrogen 10% — -"'--l-" I'\"'- L L A
X Nitrogn = 3% g Y h'\-\.l | A=y | - -\.l"-\.\,_'\'"
7 A catnm| 4 2 7 e AR T
< 40 | Phosphorcits || \ | ""'\-‘\ [ e
E e f
" L L5 L T |
= |
-E ) 30 R N - =y
g 1} A
Py -
FTd .
L __."!z'l ! Iz()-"r.
AR \
| L |
ol AT
% J | \ . Ca P
- Th%] & -
i Y Y W[, - 0
| "\-\.. J"\-___. -
| - Other bioelements include (about 1%)-potassium (0.35%), sulphur (0.25%), chlorine
(0.15%), sodium (0.15%), magnesium (0.05%), iron (0.04%), copper (trace),
manganese (trace), zinc (trace), iodine (trace).

[ 1.1 Percentage composition of bioelements by mass of a human being ]

BIOLOGICAL ORGANIZATION

A living thing is composed of highly structured living substance or protoplasm.

In order to understand various phenomena of life, we study biological organization at different
levels starting from the very basic level of sub atomic and atomic particles to the organism itself
and beyond which the study of population and community, and entire world are included.

N |l--H'| I:MI I
s p—
A __:l..-'x_\.llll
- il Ila-"-" Ty
=\ I % | [ ,':.:,"‘H._.-""
™ 1 e II| i I| T |I I"‘-\. .-"H"".-
I | L (. i 1 1 1 e
= WA i B N T '-I T "“i |
L - i P 14 (A (A |
- II |II _|'- IIII |II I| | II |I |II \ |.‘__ r I-I. |‘-__I II_ B |
P\ ---\_-'"-- x'-.l v IIl II"-\._ ot '|H“--""‘-
PARTYAIR L\
— A A R LA
1 (' III | || II \ | b
'|' ! 1 e
RR\S)\Ee
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VARIOUS LEVELS OF BIOLOGICAL ORGANIZATION

Bioshpere

That part of earth inhibited by living
organisms; include both the living
and the non-living components.

—

r ] 3 & 5 o e )
—, A \

Ecosystem

=
==y

— I'. |
(. e,
A community togettar »'l,'ith i
-surroundings Lol

e jf
I'I! i I| I||n|( |:i_hlll

I \
Ujeachs

1
\ T\:'-'oﬁor noie pl
'.:li_vﬂg'lﬂlg,' irts7acting in the same area.

\ e~ Y AL W M
i LRI |

- | d CLJ - - -
Laticnd.ef different species

Population

Members of one species inhabiting the same area ¢

Species Very similar, potentially interbreeding organism
Multiellular An indivirdual living thing composed of many
Organism cells

To or more oragns working together in the
Organ System exceution of a specific body function.
A structure normlly composed of several tissue
Organ . .
types that form a functional unit.
Tissue A grqup of similar cells that perform a specific
function.
Cell The unit of life.
A structre within a cell that peforms a specific
Orgnelle )
function.
Micromolecules
and
Marcomolesulis

Particles

e

) i
L.-] i

A combination of atdms. JI.’H?T'I,II @

El: . :\ '(\ VAN A

YCE L&;@ﬁ}f@ﬁ?ﬁtg retains

"

that element.

Particles that make up an atom.

1.2 Levels of organization ]
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1.3.2 Atomic and subatomic level
Atom is the smallest particle of matter and | 1. Differentiate between micro and )
consists of three fundamental subatomic particles, macromolecules - (LHR-2048)
electron, proton and neutron. All living and non- e
living things are formed of atoms and sub-&icmic particies. | | [ ¢ e

1.3.3 Molecular level
In organisms, elements uduelly da ot/ occur i isolatedl Torme. The atoms of different
elements scmbine with, ¢ach’ othir ithreugh | tanic~s. Covalent obonding to produce
compcunds. Thisstable-frgr is.called & maletuie.

Biological Moiecules, iorming Atoms!

Hydrogén,! ¢arbnn; uxvges, nitrogen, phosphorous and sulphur are the most common
¢tom founa in. bisivgical molecules. A great variety of complex biological molecules are

o s inslri2ted on the basis of different types of bonding arrangement.

gictogical Molecules
Biological molecules are of two types;

i) Micro-molecules

i) Macro-molecules

An organism usually consists of enormous number of micro and macromolecules of
hundreds of different types. These molecules are organic and inorganic compound.

)} Micro-molecules

. These molecules are with low molecular weight.

. Some common examples are CO2, H,O etc.

. Most of the micro-molecules present in living organisms are inorganic.
i) Macro-molecules

. These molecules are with higher molecular weight.

. Some common examples are starch, proteins etc.

. Most of the macromolecules present in living organisms are organic.
1.3.4 Organelles and cells

Different and enormous number of micromolecules
and macromolecules arrange themselves in a | 1. Differentiate between organ and
particular way to form cells and their organelles. organelle. (SWL 2023)

Organelles
Numerous sub cellular tiny structures of cell are called organelles e.g mitochondria,
Golgi bodies, endoplasmic reticulum, ribosomes etc.
Functions of the cells are accomplished by these specialized structures comparable to the
organs of the body.

o Prokaryotes have a limited number and type of organelles.

o Eukaryotes are rich in number and kind of membrane bounded organe!lss. .

Cell membrane is present in all cells whether prokaryotlc or eukarvnfl\ N SRR N

Cell ) NN [ (20~
Cell is basic unit of life. _J N

. In case of simple organisris '|k’ u.lclnr lajar d mo<t arct1>t< i 'er‘til-e organism consists
of a singlercell (unlre! arar). |

o In most_fungi mmts a1d c.ﬂl mak\ th. crganlsm may consist of upto trillions of cells

(multicelliiar)., VoA

1.35 Tsmelr‘vwl Wi —
3 ém,up ol _sitanar ceIIs organized into loose sheets and bundles performing a specific

| “funetion is called tissue.
':xclmples

Muscle tissues: Specialized for contraction.

Glandular Tissue: Specialized for secretion.

Xylem tissue: Specialized for conduction of water.

Phloem tissue: Specialized for conduction of food.
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1.3.6 Organ and organ system
Organ

I D
together in an organ to perform partlcular functlon Why grgan systernis less coimolex.
“innlanis akco npares toenirsa:s?

Examples 1 -
For example, stomach, heait) lung ete, -~ 1 | -L__'_-___ (FSD 2022)

Tissues in Stomach , AL
Stomagiti{ an oroan,whichihas a-function ef fora-digestion (protein part). It has

o Secretc¥y, opitnelial tissue, i ich searetes gastric juice.

o Muscular! tissug {sinopth) for contracting walls of stomach for grinding and pushing
foed to posiericrend.

E Iretinitof an ‘Organ
Formation of an organ is a selective process related to specific function of organism. In different
organs, tissues vary qualitatively and quantitatively according to their specific functions.

Organ Level in Animals and Plants

Different tissues having related functions assemble ( : =l
1

o In In animals there is complex and defined organ level.
o n_plants, organ level is less definite than animals. At most we might distinguish roots,

stems leaves and reproductive structures.
We can assign distinguishing features to these parts. e.g. Roots are involved in anchoring
the plant, storage of food and procuring water and minerals.

o Shoot supports the entire plant.
o Leaves are primary organs for food manufacture.
o Flowers or other reproductive structures are involved in reproduction.

Organ System
Different organs join to form organ system where total functions involved in one process
or phenomenon are carried out.
Examples
Digestive system, respiratory system etc.
Complexity of an Organ System
Complexity of organ system of animal is associated with range of functions and activities.
1.3.7 Individual (whole organism)
Various organs in plants and various organ systems in animals are assembled to from an
individual, the whole organism.
Individuality of an Organlsm

The whole organism has its individuality as far as its characterlstlcQ gre rot."ernm' t IS"

different from other members of same species in certaln reqr‘m [ |

Coordination in an Organism . N R
. Various functions, processet and af*"vmec of\gn wruamam alie ¢00 dmated
o Coordination is the workiriy togeiner ¢t different.bcav nasts in reguial manner with timing

and pe; fEl tiory. I ammpls al‘ the syiﬂrr-s Ivorl« ir! coordination with each other.
Example

o If a man is! engaﬂed n melﬂUOUS and hard exercise then
e T viLise les wdriactively and there is
AT Jr.cr-ease in rate of respiration.
“s 7 Increased heartbeat.
o Increased flow of blood.
o Increased supply of oxygen and food to muscles.

Thus muscular system, circulatory system and respiratory system work in coordination
with each other.

7
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Attainment of Coordination

o In animals, coordination is achieved by;
i) Nervous system
i) Endocrine system

o In plants, only long-term regulatlor' of acti /|t'e< is lardunght o.bO It by I‘o manes,

1.3.8 Population !
A population is a group ot livy; m Lrgantm of—
same species locatedqat tie'sare Olc ce et th ¢.S2e 1. How does Population differ from

1%,

time. ] Community? (BWP 2023)
Examples ) 2. Write any four attributes of
xaniples ar thu ~uinber of rats in a field of rice, population. (SGD 2023)

Auiher 6 students in biology class, humans or
population in a city.
Attributes of Population
Population is a higher level of biological organization than individual. It has its own
attributes, which are due to its members, living together. Some of the attributes are gene
frequency, gene flow, age distribution, population density, population pressure etc.
1.3.9 Community
Population of different species (plants and animals) living in the same habitat form a community.
Some Features of Community

o Communities are dynamic collection of organisms, in which one population may increase
and other may decrease due to fluctuation in biotic factors.

o Some communities are complex and well interrelated.

o Some communities are simple in which any change can have drastic and long lasting effect.

Interaction in Organisms
Interaction between organisms in an ecosystem can take many shapes. It may be
predation, parasitism, commensalism, mutualism and competition.
1.3.10 Living world in space
Living world of today is enormous in size. It has been
reproducing and evolving since ongoing of earth. 1. What do you know about biome?
Today living organisms are present in almost (MTN 2022)
every part of world. Their distribution in world can
be studied through biomes.
Biome
A biome is a Iarge regional community, primarily determined by climate.
In a biome, major type of plants determines the other kind of plants af"i omlrncls
Naming of Biomes . - [ |
Biomes are named on base of ' SRS A
. Major plants e.g., forest erosysteni- Arass 1ana, eccsysten o N
Major feature of ecosystem €, q trdpicil 1ain foresi; temperate dectddous forest.

(ﬂ’dﬁ e IONS

@ In humar; hod /cn 0Ln of DX /gon ye (LHR 2017)
(A)B0G AL AL LY ) A (B) 65 %
@ w T (D) 40 %
T2 '!an shi-one is not a viral disease: (LHR 2018)
S (A) Cow pox (B) Mumps
(C) Tetanus (D) Measles
3 Population of different species living in the same Habitat form: (BWP 2019)
(A) Community (B) Population
(C) Biome (D) Biosphere
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( EXTENSIVE QUESTIONS N

Q) Explain Bioelements and its percentage i
@) Write note on Molecular level.

3) Explain biological organizatioin in detail.

4) Write a note on populaticn aiiicc mrrumt /\level b ¢logicat ongénization.

(LHR 2018)

-"\lmunmummmm—

Singy the time »f origin of Tife on earth, various
arganismiavvere evolved and dominated during 1. How can we determine the age of

I ) . . rocks? (SWL 2023)
warious periods of geological time chart.
; 2. Define phyletic lineage and

Tr_us has been found from _ biodiversity? (RWD 2021)
o Discovery and study of fossils
J Sedimentation of earth.

Different information obtained from these are:
) During geological time, new layers of sediments are laid down. If sequence of layers

has not been disturbed, the older organisms should be in deeper layers.

i) Age of rocks in layers can be determined or compared by amount of certain radioactive isotopes.
The older sediment layers have less of these specific radioactive isotopes than the younger
layers.

iii) A comparison of the layers gives an indication of the relative age of the fossils found in the rocks.

1.4.1 Biodiversity
The number and variety of species in a place is called biodiversity.

There are nearly 2,500,000 known species of organisms. Out of them, there are nearly

o 53.1% insects

o 19.9% all other animals

o 17.6% vascular plants

o 9.4% fungi, algae, protozoa, and other prokaryotes.

o This list is not complete. Total number of species to be estimated is between 5_to 30

million. Out of the only 2.5 million have been identified so far.

Increase in Biodiversity - LR
Evolutionary changes often produce new-sp=C|es anc ien-incr baStb 1JI /e Q.ty

1.4.2 Phyletic lineage \ A R
A phyletlc lineage is an unor: w ery serlic s Of ! pvuee arror'*ed inan ?eotor to descendant
sequerce Vit easiT dter sptues ravind ‘vol\ «2c! from one that immediately preceded it.
The life tccay|has corr = into'exiscente through phyletic lineage or evolving population
of thi organismg I!_llrm in"the remote past.

P ice -

5%/ i we had a complete record of history of life on earth, then every lineage would extend

back in time to the common origin of all early life. We lack that record due to absence of
fossils of many soft-bodied organisms
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Era _and Years Plants Animals
periods ago
Cenozoic era P13 o =T
Quaternary 7om| € \ = 2 [ Bl
_Tertiary L | a1l 1 1 1 [ ~Z 5 \FK  OFA
Mesozoic era €2 E 5 = o |
Cretaceous 13sm\FEE// 8 2 = & | 7,
2 £ )
Jurassic 180 M | & {l i '
Triassic 225 M =3 x| TN / /
e =1\ _S A N TR WLE A WA e
Palaeozolc era r \ 5 ) =§. >
£
Permian 270 M i Sy SL \ > Age of reptiles
Carbonifefoul; 350Mm . 1 L
" 1 Archaeopteryx
Dew|nial 0 N Coaf-tprming |
rge.lsflore: Age of amphibia
Silurias 440 Uear (s tre|=s ’
Ordovjicialy sS40 ‘A A Age of insects
Cambifanl 600 WA Age of fishes
= P T, T z A f trilobi
Dicteroipicle 2 2000 M \ 26 ol res
s Fungi and Common vertebrate
- age of algae ancestor
First living organisms
’ // (about 3000 M years ago)
S~

1.3 Fossil record of plants and animals shown in a geological time chart

MULTIPLE CHOICE QUESTIONS

(1)  The geological period starting from 225 million year ago is: (SGD 2022)
(A) Jurassic (B) Permian
(C) Triassic (D) Silurian
@) Mammals become dominant in: (GRW 2022)
(A) Proterozoic era (B) Paleozoic era
(C) Mesozoic era (D) Cenozoic era
3 The oldest period of Mesozoic era is: (SWL 2023)
(A) Jurassic (B) Cretaceous
(C) Triassic (D) Silurian
: \
@ Discuss phyletic linage briefly.
2 Discuss briefly phyletic lineage in biological organization. (Exercise Question ii)
3 Write notes on the following. (Exercise Question iii)
Living world in space and time.
(4) Describe briefly phyletic lineage in biological organization. (SGD 2023\ ; -

mmrnmnmm

Introduction

Science is a systematlzed know!edgu [

sciencasy bmlom:a.

Components LY
i) o Obgelvation | |
|I|\ | . Ja"d
salipo!  Aypothesis
1v) Tests/Experiments
V) Theory
vi) Scientific Law

sclences

SC
methodziody. It ic Taska on ‘xpepJ}&.r‘

These are explained below:

Like o her / =
nave—a_tset| 1.
al Inquiry.

one example?

What is inductive reasoning give

(LHR 2021)

2. How does theory differ from law?

(DGK 2021)

10
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)] OBSERVATIONS
Observations are made with five senses i.e, vision, hearing, smell, taste and tourh
depending upon their functional ability. ] ¢ - '
Observation can be gualitative and guantitative. - re
Quantitative observations have accu acy. rve qu, al‘ta ivelas tne forinei-cié measurable
and are recorded in terms cf lhumigers. -

i)  DATA-
Observ.mc n<, inade by L'b‘E’th are :rganlzed into data form.

iii) HYRPOTHESIS _

*WHyvpothetisiis-a tentative explanation of observations.
Viays ¢f Devising Hypothesis

) Deductive reasoning

i) Inductive reasoning

) DEDUCTIVE REASONING
Principle

In deductive reasoning, we move from general to specific. It involves drawing specific
conclusion from some principle / assumption. Deductive logic “if to then” is frequently
used to frame testable hypothesis.

Example 1
For example
o If we accept that all birds have wings (premise # 1)
o And sparrows are birds (premise # 2)
Then we conclude that sparrows have wings.
Example 2
o If all green plants require sunlight for photosynthesis
Then any green plant when placed in dark would not synthesis glucose, the end product
of photosynthesis.
i) INDUCTIVE REASONING
Principle
It is reasoning from specific to general. It begins with specific observatlons and leads to_ -
the formation of general principles. 1 - 3\
Example , 5N | -
o If we know that sparrows have ergs and aie Nirds (")n HI\.- it 1\ :
o And we know that eagle, pariot ~adk, frowiarz bird? (Unn isk 2:

Then we-jnduce (dray gonc‘luusor) tnat, all ok ds\have wings.
Since n=atly Ybesirdl C'Livv mt“i‘rhv o generallze from specific events.
Other Ways to form a HyE ot%c
; ._]mw timies) dcivriiists also use some other ways to form a hypothesis, which may include;

S0t Mdttidon or imagination.

'Z) ~ Esthetic preference.

3) Religious or philosophical ideas.

4) Comparison and analogy with other processes.

5) Discovery of one thing while looking for other thing.

11



| £4)| % 'Eaestiioe the various steps of biological methods to solve a biological problem.
VAV (MTN 2023)
5) How scientific problem is resolved? Write its methodology. (LHR 2023)
N\ /
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iv) TESTS TESTS/EXPERIMENTS
Hypotheses are then subjected to testing. Any hypothesis that is tested again and again
without ever being falsified is considered well supported and is geneially acceptet. (It
may be used as the basis for formulatmg further hypothesis- [

v)  THEORY
A series of hypothesis supo: trad oy t| ¢ Iy sults of riany tests is the.. called a theory.

Features
A goodthaary;

o I pivdictive

Had explenatory power.

Procuctive Theory
A good theory which may suggest new and different hypothesis is called as productive
theory.

vi) SCIENTIFIC LAW
Many scientists take a productive theory as a challenge and exert greater efforts to
disprove it by performing different tests. If a theory survives this skeptical approach and
continues to be supported by experimental evidences becomes a scientific law. A
scientific law is a uniform or constant fact of nature; it is a virtually irrefutable theory.
It is more general than theory and answers to even more complex questions.

Laws in Biology
Biology is short in laws because of elusive nature of life. Examples of biological laws are
Hardy-Weinberg law and Mendel’s laws of inheritance.

MULTIPLE CHOICE QUESTIONS

(¢D)] A is based upon observations.
(A) Hypothesis (B) Deductions
(C) Theory (D) Law

2 The reasoning which moves from specific to general: (LHR 2023)
(A) Productive (B) Inclusive
(C) Deductive (D) Inductive

3 The reasoning that moves from general to specific is called: (LHR 2021)
(A) Inductive (B) Deductive

(C) Scientific (D) None of these

- EXTENSIVE QUESTIONS [ -_._."'"?__’_-:_l—. \®

@ What is biological methed? D|~russ ik 'under rol‘ow ng headu g° —(LHR 2021)
(@) Theory  (b) Law j / -

(2) Deseritle Biologicai Vigt heds Lg:e'r foitswing-keadings. (DGK 2019)
(a) Lt ductivie and | mlw |v= reasnning”
(b) Thevey ana Lavy | 2

(3>, [ H(w dan you :clve biological problem with help of biological method? (FSD 2023)

12



Chapter—l Introduction

1.6 BIOLOGY AND SERVICE OF MANKIND

The science of biology has been helping ,
mankind in many ways e.g. 1. Differentiate bet:j=en Biopestigities
. . . and.ki ﬂluqlml Jor. tro' (S'WL 20223
o In increasing food production |
- - 2. | Givatvo au rant:ges OT ts3ue culture
o In combating diseases | thehriduek, (FSD 2023)
. In protecting and conservirig en; nrmnwent LI T Tl

ROLE IN FQGTE PRODYSLTICM
Biology-iias player a tremendous.ral-ii food producing by;

i. Prod:iction f different vericties.

k2 Pioiection ¢tgiarits from diseases.

fir' | “Riotogical control by biopesticides.

1) PRODUCTION OF DIFFERENT VARIETIES
Improving existing varieties and developing new high yield and disease resistant
varieties of plants and animals have increased our food. Different methods, which have
been adopted in this context, are as under.

)] Plant and animal breeders have developed, through selective breeding using the
principles of genetics, new better varieties of wheat, rice, corn, chicken, cow and sheep.
Poultry breeders have developed broilers for getting quick and cheap white meat.

i) Genes of disease resistant and other desirable characters are introduced into plants by
using the techniques of genetic_engineering. Plants having foreign DNA incorporated
into their cells are called transgenic plants.

iii) Transgenic plants can be propagated by cloning (production of genetically identical
copies of organisms/cells by asexual reproduction) using special techniques such as
tissue culture techniques.

2) PROTECTION OF PLANTS FROM DISEASES

)} Integrated Disease Management
Effective control of particular disastrous disease or all the common diseases of a plant
can be achieved using all relevant, appropriate methods of disease control. Such an
approach of disease control is called integrated disease management.

i) Use of Chemical Pesticides

Plant pathogenic fungi and insects (pests) of crops, which weaken the plasts and redu5ex_ Oy

the yield, had traditionally been controlled by using chemical ﬂ'"*gu Id,t" and ‘nsect ICI“iQC:
(pesticides). Some disadvantages of usmg chlemicaln: fticidesiare; | (¢ -

e

o Use of these chemicals—poses f.nxmw pr)blems ifor; hU"nan belng as well as
enwronmen’ral poIIutlon :
. There 1r@_ ¢hanges ot insect: bef‘om\1g rﬂsls'rm.t to the effects of these chemicals.

iii) Biologital adn! rcI‘By Eio\pesticicies
Coniol of Hiseal e¢| bi-sorme living organisms is called biological control. It eliminates all
e Harards' of chemical pesticides. In biological control, pests are destroyed by using

N some living organisms that compete or even eat them up.

Examples
o An aphid that attacks walnut tree is being controlled biologically by a wasp that parasites this
aphid.

o Some bacteria are being used as bio-pesticides.
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Essential Nutrients for Plants
Soil is complex medium containing all the nutrients required for plant growth. It is |mp055|ble
to conduct experiments on nutrient requirements of plants by growing them i%-suii. :

Such a technique by which mineral requwement of plant° can ke rmnd Iy -cade"
hydroponic culture technique.

Hydroponic forming is not feaalbe b"* ney | bv L<eay Ly ast rowaueo “for growing
vegetable.

3) FOOD PRESERVATIQON, | '

Different/tachrigdes qi-fond pr smatLon h’vc been developed for protecting food from
spoilagé anil for Itsiuse and'transpart over long distances without damaging its quality.
Qne-nf thest i3 'Pestaiirization, developed by Louis Pasteur. It is being widely used for
preseryation 2 mirlk and milk products.

12 \.[ A3 CGNTROL

1) - PREVENTIVE MEASURES
The advances in biological science have provided us information about the causative
agents of the diseases and their mode of transmission.

Examples

)] The AIDS (Acquired Immune Deficiency Syndrome) is caused by HIV (human immuno
deficiency virus) and it spreads through.

Free sexual contact

Blood transfusion

Using contaminated syringes or surgical instruments etc.

Therefore, doctors advise us to take precautions on these fronts, so that we do not
contract such diseases, which is at present incurable.

i) Hepatitis is caused by Hepatitis viruses, which is spread through blood transfusion by
using contaminated syringes and surgical instruments etc. In this case also, doctors advise
us to be careful and avoid the point of contact.

2) VACCINATION / IMMUNIZATION
It is a preventive measure by which immunity is produced against specific type of viruses
and diseases.

Discovery
Edward Jenner first developed the technique of vaccination in 1796, cowpox pus is
known as vaccine (from Latin vacca = cow). From this word evolved the present term
vaccination and vaccine.

Importance

)] Inoculation or vaccination is carried out to make people immune against exposure to ..~
viruses and bacteria at the time of epidemics or sometime in early life-ta make them, | )
immune to some common diseases. ey .

i) Many diseases such as pOlIO whooping “ough messles, ‘un‘ms eLc Lan b—.r—?sny'
controlled by vaccination or “shofs™ )

iii) It is claimed that small pok Has beexy .o'rall" ehrmr a*iecr irom W rld b,/ usmg thls method.

Scientists are making cnntmunus sfiortd to deve lop vaacire against other diseases.
iv) Even \ac.rne againsi AIDY s be*a% adi'unlc rated In humans on experimental basis.
3) CURATTVE '\.1EA5L RES |
Integrated Dis¢ase, Meneagen. et
o i Conbatirg i diséase by utilizing all methods as and when required and ensuring a participation
W | Jﬁ su MUty in this program is known as integration disease management.

el " This requires an awareness of the community about the severity of the problem, its causes

and its remedies. This is a very effective program for elimination and control of the
dangerous disease from human society.

o Integrated disease management usually includes drug treatment and gene therapy as
curative measures.
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A) DRUG TREATMENT

Drug treatment involves various ways e.g, 1. What is the use of chemotherapy? \,
i) Use of Antibiotics ) (el oo [
After sickness from a disease, patients are . e\ N = T PR i

usually given antibiotics. These are tjeful n Lacterial disegses ¢nd.onjy in those
condition in which bacterié have rii ceveb;ec est stan Tt antibig'tics.

i) Radiotheidfyy and Chematharagy .
In cancer; radictherapy énc che mom rany-sie also used.

o In radintidrapy, | the | cant: £rous ‘part is exposed to short wave radiations from the

-~ ladioactive raaisriai repeatedly at regular intervals.
Op ’g‘h%-.no'ihérapy consists of administrating certain anticancer chemicals to the patients at
= regular intervals. These chemicals may kill both cancerous as well as normal cells.

B) GENE THERAPY
A new technique, which has been developed to repair the defective gene, involving
isolation of normal gene and its insertion into the host through bone marrow cells, is
called gene therapy.

CLONING
Cloning is a technique for achieving eugenic aims.

Clone
A Clone is defined as “A cell or individual and it’s asexually produced offsprings.”
o All members of a clone are genetically identical except when a mutation occurs.
o Generally, no normal animal reproduces naturally by cloning. Several insects and many

plants do, in some circumstances whereas few do so regularly.
Ways of Cloning
In 1997, scientists in Scotland first time succeeded in cloning a sheep. Other mammalian
species (mice and cows) have since been cloned.
Cloning may be in following ways:

)] Replacement of Nucleus
Nucleus from a fertilized egg is removed and a nucleus from a cell of a fully developed
individual is inserted in its place. The altered zygote is then implanted in a suitable womb

where it completes its development. The new individual formed -.. this wavisra '

genetically identical clone of the individual whose nuclem a8 usﬂ(J h f‘|( n|rrq gl
make multiple copies of a desired r*cnotype ~ [ “ e
i) Division of Fertilized Eg¢ NERRIRRR! _

Another_tyse is the division ¢f a/single fvmllz=d ea gr-garly emoryo into one or more
separat2 £mbrys: “Thisris the, s me\m NCasathdl hormally creates identical twins. Offsprings
from this wpe'cf Clonil g are \nenetically identical but carry chromosomes from each of the

. twolfarents. This Ve clonlng has already been used to produce genetically identical cattle
\ dne'¢ ey farm animals.

. J | .\10r arid Cloning

Man is likely to adopt cloning techniques for commercial production of valuable animals
of known pedigree such as horse etc. At some places, scientists are making attempt to
clone human embryo, which they believe can serve, as transplant donor but there is lot
of controversy on this.
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MULTIPLE CHOICE QUESTIONS

Q) Technique likely to be adopted for commercial production of animal of known
pedigree:
(A) Hydroponics ‘B) Gene therapy
(C) Cloning DYy integialec aisease ranagerieiit
@) In biological control an antiid is kzingcentrniled by. | (SWL 2021)
(A) Honey-isze | (B)*Nasp
(C) Mesruito () Dragon fly
3 Which nf tine following is the besctechnique of controlling diseases in human?
A)[thiolhgical canarc: (B) Bio pesticides
. 1CYIDI (D) None of these
I \
(1) Explain the role of biology in health.
(@) Write note on following.
(a) Preventive measure of disease.
(b) Vaccination.
3 Discuss the role of biology in disease control.
4) What is cloning? Give its applications. (SWL 2023)
5) How vaccination, dry treatment and gene therapy helped in improving human
health? (SWL 2023)
6) Describe the role of biology to control the diseases by preventive measures.(GRW 2023)
@) How study of biology is useful to help mankind in food production and disease
control? (GRW 2023)
- /

1.7 PROTECTION AND CONSERVATION OF ENVIRONMENT

Industrialization has helped mankind to raise

i 1. Define bioremediation and endangered
the standard of living but has also destroyed species. (SWL 2017)

our environments. 2. How a biologist can help to reduce .

Environmental Pollution enwronment poliut |on1 ’SW! Z02) J

_'_‘_J

Environmental pollution has reached at aleriviing - n'E -
level in some countries. Tors-of mduqf lal vwastes and gffijiants in ‘0|I(“ I\qum or gas form are
being |njec'rr=f1 into the envirc nmeﬂt o> thelin 1u' trP

These effluents fieg I'*ntl\ /tpniain ¢ s?eéh{o amGunt O certaln very toxic even carcinogenic materials.

Heavy raeials like'lead florh' automobiles, chromium from tanneries, are playing havoc

s o rsumark headii.

- JI ivead orControl

Environmental pollution needs to be addressed. It will become out of control leading to
irrepairable loss of bio components of world ecosystem and loss of life from our planet.
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Role of Biology in Protection and Conservation of Environment

The biology has helped mankind in attracting attention to this problem and_the biologists
are trying to solve this problem. [ '
Several ways of bloremedlatlon (removal’ or dcgra1auon ol env.ronmentdl Ilutants or
toxic material, by living onqauw “alejunder irvestigadion: Farexuniple algae have been
found toseduce netiwiion @l heavy metal by Rin‘alisarption.

The bioingis:s ¢rz a st workirig olit the i1st of endangered species of plants and animals which if

Gt Diotected N.c'u'd 50011 be extinct. They have therefore stressed the needs for their protection.

[z rofiimientai Pollution in Pakistan

It is our national problem. Our rivers, canals are polluted with city sewage and industrial
wastes.

Freshwater life especially fishes have been affected adversely. Exhaust from our vehicles
is enormously adding lead into atmosphere. It can be controlled by using lead free petrol.

MULTIPLE CHOICE QUESTIONS

@ Environmental pollutants can be degraded by the process of:
(A) Bioabsorption (B) Biodegradation
(C) Biomining (D) Bioleaching
2 Bioremediation is:
(A) Usage of microbes to produce new organisms
(B) Usage of microbes to destroy environmental pollutants
(C) Usage of algae and fungi to produce new antibiotics
(D) Usage of living organisms to produce new vaccines
3 Exhaust of automobiles is adding to atmosphere.
(A) Lead (B) Nitrogen
(C) Oxygen (D) All of the above o
- EXTENSIVE QUESTIONS |pmetas -.—I'—.-'-‘ f_-""-_'..".f N
@ How biology has helped "nank.;;.; in.conse N&tmn of e"l\,lroni nent’5 ('I:I;iR 2018)
2 erte down a note on prote,tm an d sonse chf'Jn of énvironment.
: - " (LHR 2019, GRW 2018, 2021)
3 The | |mnrr-dnt of i 'k1§1:}1\ is de[erloratlng day by day; suggest various
meas.ires t¢ onsery elit ! (LHR 2021)
(& |)cu s i) e wcle'of Biology in protection and conservation of Environment.
|F '_' ! (BWP 2023)
WU J
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GLOSSARY

Abiotic factors:
These are non-living factors of an ecosystem. For example, water air;- Jll, light etc:

Biotic factors: . ) )
These are living components ofan ecos /°t».n For (evarapie, ulmts: ~animal and
microorganism. \ \

Phyletic lineage: ;
Phyletic nleans—evoiltionany origir ofa cr,wles. Lineage means family history. So
organisins, are ‘arrainged’ on ithe “2asis™ of their evolutionary origin. For example, Fish,
ampiibiang, rentile, mamridis have common ancestor (forefather). So they are placed in a
single trizalye-of Chordates.

Pestnetil preferences:
Sometimes, a person likes a thing. He makes hypothesis on basis of his personal likings
or disliking.

Hardy-Weinberg law:
Under certain conditions of stability, a population remains constant. It does not change

Genetic Engineering:
The manipulation of gene is called genetic engineering. In this case a biologist uses gene
according to his will. He removes a gene or he adds gene, etc.

Pest:
The animal which destroys our crops or storage grains is called pest. A pest may be an
insect or any other animals like rat. Pesticide is a chemical that kills the pests. Pesticides
can Kill all the pests including insects. Insecticides are used only against insects.

Eugenic aim:
It means to produce a human race with superior characters. Plato gave this concept. He
believes only selected persons with good characters should be allowed to produce babies.
These babies will have superior character. Cloning can be used for eugenic aim. All
genes of superior characters like intelligence, beauty can be transferred in to single
zygote. It will produce a superior human race.

Cancer:
An uncontrolled growth or cell division is called cancer. A cancer cell starts dividing
without any check and weakens the body.
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EXERCISE

Q.1
i)

Vi)

vii)

viii)

Ans:

Q.2

£h) ™, Clbser v;t ol

Fill in the Blanks.
is the study of
relation to their

organisms in
environment. _
The study of organisms liviig'in feasii
water bodies
called "

it ht banch—of

biotagy, whicl, azals vt the study of
soqiar benendour and commercial life

|\ Jothuman beings.

In the body, only six
bioelements account for 99% of the
total mass.

All living things and non-living things
are formed of simple units called

Various organs in plants and various

organ systems in animals are
assembled together to form a
A is based upon

observations.
A hypothesis is a result of deductive
reasoning or it can be the consequence
of reasoning.

i) Environmental Biology

ii) Fresh Water Biology

iii) Social Biology

iv) Human

v) Atoms

vi) Individual

vii) Hypothesis

viii) Inductive
Encircle the Correct Answer From
The Multiple Choices: . P
Which one of the following is CQi r:“t
sequence-npi! dlogical ritethod? Y
@ ObSEI\{’TL’)rn - by ,/potl 'es1s - ta%\
Theory A

Hypothe3|s -
DtJuL"HC” ATesting of deduction

I (cj Hypothesis - Observations -

Deduction - Testing of deduction
(d) Law - Theory - Deduction -
Observations

like rivers,—lakes ets IS |

Introduction

i)  Which one of the following -is
employed in treatiment-af cancer?
(@) . Artiviotics and VasChiation
(b) Rediotirerapy and chemutherapy
\C)\Chaemptnerapy énd antibodies
(d)-7%il ot the above

-.i'li) Which of the following is not a viral

disease?
(a) Cowpox
(b) Mumps
(c) Tetanus
(d) Small pox

iv) Which one of the following is not
related to cloning?
(a) Replacement of the nucleus of
zygote by another nucleus of the same
organism
(b) Separation of cells of embryo to
form more embryos
(¢) The individuals
similar genetic make up
(d) Removal of piece of DNA or gene
from the cell and incorporating another
gene or piece of DNA in its place.

resulting have

ANSWER KEY

Q.3 Write whether the statement is ‘true’
or ‘false® and write the correct
statement, if it is false.

i)  Penicillin was discovered by Edward
Jenner from a fungus Penicillium. (False)

Vaccine was discovered by Edweard Yal!

Jenner from cowpsxjjivs:,

~ii)  Many-aiseasss U(ha° )51i0) A riurmg

| _".ccugh measles,, mulans-eic. can be
1 «ontr) ledf By ant biatics. (False)
| |_\/_|9 w aiseases stich as polio, whooping
" cough, measles, mumps etc. can be
controlled by vaccines.

iii) Exposure to the small pox virus allows
the body to develop immunity against
COW pOX Virus. (False)
Exposure to the cow pox virus allows
the body to develop immunity against
small pox virus.
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iv) AIDS is caused by HIV and it spreads
through  sexual contacts, blood
transfusion, by contaminated syringes
or surgical instruments. (True)

Q.4 Short Questions.

i)  What do you mean by hypcth =sr" '

Ans: A hypothes; <_|s an assurntier, that is
made bas¢d D i éa"ne evitlehct. This-is
the- .mL al pori of m / ivestigation

et lfd_']&;.ultes the research questions

“into predictions. It includes
components like variables, population
and the relation between the variables.
A research hypothesis is a hypothesis
that is used to test the relationship
between two or more variables.
Characteristics of Hypothesis

Following are the characteristics of the

hypothesis:

e The hypothesis should be clear and
precise to consider it to be reliable.

o If the hypothesis is a relational
hypothesis, then it should be stating
the relationship between variables.

e The hypothesis must be specific and
should have scope for conducting
more tests.

e The way of explanation of the
hypothesis must be very simple and
it should also be understood that the
simplicity of the hypothesis is not -
related to its significance. |

i)  How does law~differ from tt eor/’7

- __(:,eF be reT/i'sed

e h— | ————— e

heary — 1~ = \Law 0 4

|\ Definitions || | " |

- LTieorvislabit (A Taw  is  a

Nk werified | generalization that

~'explanations or | describes what

statements happens when

about a | certain conditions
phenomenon are met.

Explanaticn

Expla-“ HHie cause.of Lrhm{unew i~

"Ceecciihe| therature

" Revision

| Not typically revised

Example

Endosymbiont theoryl ~ Mendel’s Laws

i)  What is deduction?

Ans: Logical consequences (statements) of a
hypothesis are called deductions.
Deduction is highly accurate when
performed properly. Here’s what that
looks like.

Examples:

1. Flowers are plants.

2. Sunflowers are flowers.

3. Therefore, sunflowers are

plants.

This example of deductive reasoning
takes a general fact (flowers are
plants), adds a second fact (sunflowers
are flowers), and draws a narrower
conclusion than the general fact
(sunflowers are plants).

iv) Define vaccination.

Ans: Inoculation of vaccine in the body is
called vaccination.

Vaccines contain
a microorganism or virus in a
weakened, live or Killed state,
or proteins or toxins from the
organism. In - stimuiating-= te

body's adaptive, mrnumfv thx\, Rl
~piEvent (sickine s m)n. ar.u..fectlous
diceass. !

'v)_ WWiite @ short n('tc on cloning.
~Aris; Definition:

Cloning is a technique in which
identical copies are produced by
asexual means
Clone:
A cell or individual and all its
asexually produced off springs.
Methods:

(1) The nucleus from a fertilized egg is
removed and a nucleus from a cell of a
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(2)

Vi)

AnNs:
Ans:
iii.

Ans:
Ans:

Ans:

Ans:

fully developed individual is inserted
in its place.

The altered zygote is then fixed in a
suitable womb where it completes its
development. . )
Another type of cloning is tine divisian

of a single =gy or earlty-embrid antp |

one or mexe separate-emryos. |
Extensive, Gugs:ions;. )

Define folipwing branckes of Biology:

rddlecy len '—3i1ology,  Microbiology,

'[\/Matine Biology, Biotechnology.

(See article 1.2)

Discuss briefly phyletic lineage in
biological organization.

(See article 1.4.2)

Write notes on the following:

Living world in space and time

(See article 1.3.10 & 1.4.2)

Population

(See article 1.3.8)

Community

(See article 1.3.9)

Explain the biological method for
solving a biological problem. How
deductive reasoning and inductive
reasoning play an important role in it?
(See article 1.5)

What is role of Biology in welfare of
mankind?

Ans: (See article 1.6)
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SHORT QUESTIONS
BIOLOGY AND ITS DIVISIONS
KNOWLEDGE BASED QUESTIONS - -
Q.1  What are the characteristics of life? !

Q.2  Define morphology and pay-iolooy.

Q.3  Differertiate betwear inclesuar oiclog s ana bioicstinology. (FSD 2019)
Q.4  Define ‘actachroingy. (LHR 2019, LHR 2021)
Q.5  Defre paravitolnoy &id molecular biology. (MTN 2021)
(<G D.efi':e inicrobiology. (MTN 2021)
J.7 Differentiate fresh water biology from Marine biology. (MTN 2023)
Q.8 Differentiate between parasitology and microbiology. (GRW 2023)
Q.9 Define Life. (BWP 2021)
Answer

Life

Life is set of characteristics by which we distinguish living from non-living.
Characteristics

Following are important characteristics of living organisms that represent presence of life
in them;

(1) They are highly organized and complex bodies.

(2) They are composed of one or more cells.

(3) They contain genetic material (program) which forms characters.

(4) They can get and use energy.

(5) They can carry out and control chemical reactions (metabolism).

(6) They can grow in size.

(7) They can maintain homeostasis (a fairly constant internal environment).

Q.10 Define the term fresh water biology and biotechnology. (MTN 2017)

Answer
Fresh Water Biology

It deals with the organisms living infreshwatr bod 71§ Tivirs, lzlik:s f.e_:[_u. ang-physical
and chemical parameters of these veter boe=es. |
Biotechnology_ WMIFARIERYRLS

It deais_yvith' tie’ use (GF Fving: orgdnisras~systems or processes in manufacturing and
service industrizs. '_ 11 .
Q.13 [¢fre molocuta, biology? (GRW 2018)

N ,. s vei

' Molecular biology is a branch of biology which deals with the structure of organisms, the
cells and their organelles at molecular level.

Example: DNA replication
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Q.12 Define social biology. (BWP 2019)

Answer ¢ ' '
This is the branch of biology which deals wit}i-ihe studv.ofsgCiai be-ha\'ic'ur and chmytinal
life of human beings. | .
Example: |
Researchai the ming bizhaviol Of_L,_ildSA

Q.13 Defire para »ltniog 1, ' (FSD 2019, FSD 2021)

Angver

' ThIS is the branch of biology which deals with the study of parasites. The structure, mode of
transmission, life histories and host - parasite relationships are studied in parasitology.

Example:

Study of the malaria parasite, specifically various species of the genus plasmodium.
CONCEPT BASED QUESTIONS

Q.14 What was the atmosphere of primitive earth?
Answer

It is believed that the primitive earth had an atmosphere of methane, ammonia, water-
vapour, hydrogen sulphide and hydrogen. These simple substances gradually combined into
complex molecules which served as models for organizing chemical substances around them. In
his respect, Quran emphasizes:

“See they not how Allah originates creation, and then repeats it: truly that is easy for Allah.”
Q.15 Plasmodium requires female mosquitoes for its transmission from a diseased person to

a healthy one. What will be the consequences if we destroy its primary host? Discuss
the branch of biology that deals with the study of the above scenario.

Answer
If we remove the primary host (a mosquito) from the plasmodium life cycle, parasites will be
unable to transfer from an affected individual to a healthy one. So, disease transmission can
be stopped.

The branch of biology that deals with the host-parasite relationship_is.cajiet: Jdnasftol( (y
which we study structure, mode of transmissiofj, ife hlsfr"ra and hnsl ocrasite) | (0
relationships. ) . R R

-

Q.16 leferentlate between mquCL Ie. hnlccy mdhmte*hncluc!\ = (SGD 2017)
Answer ’x \ (A
."v"miecmar B’-iof-ou]y. Lo | Biotechnology
_ A Definition
Meiaaulzy biongy .i' a branch of biology, | It deals with the use of living organisms,

‘-\1:‘.Ii3|.‘_| dezl -at molecular level with the | systems or processes in manufacturing and

organelles.

Example
Study of role of phospholipids in plasma | DNA fingerprinting comes under
membrane comes under molecular biology. biotechnology.
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Q.17 Differentiate between anatomy and morphology. (LHR 2018)

Answer ¢
Anatomy | Aetiglogy
Definitior; ' ’

It deals with the study of thefriternar=ind | It i ‘a \broarder \term, thafl encompasses the

external structures-of living araarjsms. /| || | study, of the-forin and stracture of organisms,
) ' | "Hincigaing their external and internal features,
as well as their shape, size, and organization.

\ Example

iHe aiang nint-or tissues in a plant leaf, or | Birds wings
I11e stricture of the digestive system in a frog. | Fins in the fishes
Q.18 Differentiate between fresh water and marine water biology. (GRW 2021)

Answer
Fresh Water | Marine Water
Definition
This branch of biology deals with the | This is the study of life in seas and oceans.
organisms living in freshwater bodies i.e., | This includes the study of the marine life and
rivers, lakes etc and physical and chemical | the physical and chemical characteristics of

parameters of these water bodies. the sea acting as factors for marine life.
Example
Common carp living in freshwater ecosystem | Whale living in marine environment.
Q.19 Why is it difficult to define life? (SGD 2023)
Answer

It is very difficult to define life. There are certain aspects of life that lie beyond the scope of
the science of biology like the Answers to the questions: what is the meaning of life? Why
should there be life? These are the questions not usually taken up by Biologists and are left to
philosophers and theologians.

Biologists mainly deal with the matters relating to how life works. Life, for biologists, is a set -
of characteristics that distinguish living organisms from non- I|V|ng ObIP(‘t’ (Il."|UdIl."u n‘em. )

organisms). ) W | _
Q.20 Differentiate between Mlcroblolor|y and BLotomr ong/ T "(SWL 2021)
Answer | _ VW3
'_':I-/Ii(.:rf-}b-i'dlcdy \ x \ N - Biotechnology

_ Sefinition
This is.the study! of mmmr*rgomlsms which | It deals with the use of living organisms,
|n(l_c01| »Bacterial '““Viruses, Protozoa and | systems or processes in manufacturing and

RIS roacopuc algae and fungi. service industries.
Example
Life cycle of bacteria. Production of insulin through genetic

engineering by the use of bacteria.
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LEVELS OF BIOLOGICAL ORGANIZATION

KNOWLEGED BASED QUESTIONS

Define bioelements. Give two examples. (LHR 2017) _ -
Q.1 What are the different levels of biclogica! croa2ni. atien?
Answer ' .

Different levels of biological organizationg aje Jiveir beiov.
(1) Atomid aind-s4i aicmic, lavel A
(2) Moi=citiarilevel

() Srganeiles ard el

(4)Tiseng lave

(f)'Organ and system

(6) Individual (whole organism)

(7) Population

(8) Community

(9) Ecosystem

(10) Biosphere

Q.2  Define the term species with example. (SGD 2022)
Answer
Definition

Very similar, potentially interbreeding organisms that produce fertile off-springs are
grouped under species.

Examples

Examples may include Homo sapiens.
Q.3  Define population and give its four attributes. (LHR 2022)
Answer

Definition:

“A population is a group of living organisms of the same species located in the same
place at the same time.”
Attributes:
o Gene frequency
o Gene low
o Age distribution _ . ™
o Population density Ve T [ B % )
o Population pressurf NRBRIRR 1
Q.4  Define sicmz and commaunity. L *(GRW 2022, RWP 2022)

_+ &4 | %,

Answer
Bionle: |

\ J A N ,'i “aidiie Ts a large regional community primarily determined by climate. It has been
b | " %,

found that the major type of plant determines the other kind of plants and animals.

These biomes have, therefore, been named after the type of major plants or major feature
of the ecosystem.

Example: Tropical rainforests, Grassland example of community
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Community:

Populations of different species (plants and animals) living in the sarie_habitat 420N 3
community. Communities are dynamic collections of organisais Cin Whick ane'populaiien
may increase and others may decresze due o0 Alustugtior in amtn faclo's.

Example: Forest, ponds arg ¢xammie pf cgim m.mlt /.
- CONCERT BASEE-QUESTIONS

Q.5 Differer:uia’e hetween mcr ) art mas remoiecules. (LHR 2018)
Answer \
L\/Il:’om::ccUIes | Macromolecules
Definition
e molecules with low molecular weight are | The molecules with large molecular weight
called micro-molecules. are said to be macromolecules.
Examples
Example: CO2, H20 | Example: Starch, proteins, lipids etc.
Q.6  Differentiate between population and community.
Answer
Population | Community
Definition

A population is a group of living organisms of | Population of different species (plants and
the same species located in the same place at | animals) living in the same habitat form a

the same time. community.
Example
Number of rats in field of rice. | All plants and animals in an area
Q.7  Compare between organelle and organ.
Answer
Organelle | Organ
Definition

The sub-cellular structures of the cell are
called organelles.

A group of different tissues, performing same
function is called organ.
Examples
Mitochondria, Golgi complex, endoplasmic | Stomach, heart etc.
reticulum, ribosome etc.

Q.8  What type of interactions occur in comnm: unity | Iewl? A i

Answer \ AT
In a community the orgamsm anfe "act] or o*cms i mwv shapes 't may be predation,
parasit S commeiisalismi, "nu*tu SM RS,

Q.9 Whyor gcr ) ﬂtem is Tess omjone\ 1 plants as compared to animals? (FSD 2022)

Answnr

_- J'I' 2y || e-organ Ievel of organization is much less definite in plants than it is in animals. At the

most, we might distinguish roots, stems, leaves and reproductive structures. Clear cut
functions, the distinguishing features, can be assigned to each of these structures. The
complexity of the organ systems of animals is associated with a far greater range of
functions and activities than is found in plants.
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Q.10 How biome differ from biosphere? (FSD 2017)

Answer ) I¢
Biome | | Bidiephere

Lefinitior,
A biome is a large regionai comn wnity’ | irne iospher'z|refers-to thp part of the Earth
primarily deterniinad by clifiiaia.) 1tuhas Leemn, | end ds-24riosphere where living organisms

found that the-¢jo tyge,of| plant| deterniines ["exist. It encompasses all ecosystems, habitats,

the other kind nficlarts anc animals— and environments on Earth where life is
' found.

[ J Examples

[ropical rainforests, Grassland Amazon Rainforest

Q.11 What is community? Give two interactions among organisms of a community. (FSD 2019, 2021)
Answer

Populations of different species (plants and animals) living in the same habitat form a
community. Communities are dynamic collections of organisms, in which one population
may increase and others may decrease due to fluctuation in abiotic factors.

Interactions among organisms:
The organisms, interaction can take many shapes. It may be predation, parasitism,
commensalism, mutualism and competition.

Q.12 Define bioelements, name six elements which form 99% total mass in human body.
(DGK 2023)

Answer

Bioelements

“Elements, which occur in a particular organism, are called bioelements.”
Examples o
Some important bioelements found in humans are oxygen (65%) carbon (19%), hydro“m" 1l
(10%), nitrogen (3%), calcium (2%) and phosphorous (1%) [ [

Q.13 Differentiate between organ and crganel’'e. - R Sl i .(SWL'2023)
Answer N — '. 1 L 1 L 1 |
' 'Di‘ghni-‘,h-fi‘ AR ! | Organ
) Definition
Thep.! lllwellllhr strquures of the cell are A group of different tissues, performing same
call2aolganelles. function is called organ.
Examples

Mitochondria, Golgi complex, endoplasmic | Stomach, heart etc.
reticulum, ribosome etc.

27



Chapter—l Introduction

Q.14 How does Population differ from Community? (BWP 2023)
LIVING WORLD IN TIME AND SPACE :
KNOWLEDGED BASED QUESTIONS —_ | [*
Q.15 What does biodiversity mean? LD Wi 2017)
Answer '
Definition

The nizmibariand variety 07 species, i, 'a [riasel iri-particular time is called biodiversity.
Biodivessity cescrivesithe nichness end-variety of life on earth. It is the most complex and
important eatule of bur plants Without biodiversity, life would not sustain.

l“, ar 1p|n

Qnl 0 L)eflne biome. How is it named?

Answer
Definition
A biome is a large regional community primarily determined by climate. It has been
found that the major types of plants determine the other kinds of plants and animals.
Naming
These biomes have been named after the type of major plants or major features of the
ecosystem. (Forest, Grasslands, Deserts).

Q.17 Write the names of four eras of geological time chart. (DGK 2017, MTN 2017,SWL 2019)

Answer
Four eras of geological time chart are given below;
1. Proterozoic Era
2. Palaeozoic Era
3. Mesozoic Era
4. Cenozoic Era

Q.18 Define biodiversity. Give percentage of different groups of organisms. (LHR 2023)
Answer

The number and variety of species in a place in particular time is called biodiversity.
Biodiversity describes the richness and variety of life on earth. It is the most complex and
important feature of our planet. Without biodiversity, life would not sustain.

We find that there are nearly 2,500,000 species of organisms, currently known to science.

More than half of these are insects (53.1%) and another 17.6 % are vasculasistants. Asimdis™ | | !

other than insects are 19.9 % (species) and 9 4 % are fungl algag, orpiezoa, ‘and| '\arnk.m.

prokaryotes. T A NN (O \NO~
Q.19 Define phyletic lineage. | A b : \LI—.|'R'2.017, MTN 2019)
. CONCEPH BA:ED Qu S""IO‘\.“ ' '
Q.20 How can e detcsmin“th‘ age ol\rgf‘k“‘ (SWL 2023)
Q.21 How con e (.o-tEraﬂe 'fl‘e ICP'\S') '
Anc\Mr '

T agricta rock can tell about the age of a fossil present in it.

\ J NN ocudy of fossils:

The fossils can be dated by the following two methods.

Sedimentary method:

The age is determined by counting the layers of rocks.

With the passage of geological time, new layers of sediments are laid down.

Therefore the older organisms are in deeper layer (if the sequence of the layers is not disturbed)
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Radioactive Method:

It is also possible to determine the age of a rock by comparing the amounts of radloactv T
isotopes they contain.

The older sediment layers have less radioactiye isotopes than-te Vounrer-tavess.

By comparing the layers we can decr‘rlbe tlhe age of tiw fossils

We can say that the fossllE‘1 " % tha samie g2oluyical period.
1oL G TUAT IR T IO |
KNOWLERGE BASED QUESTIONS

What iz tacory? W'rite dova properties ova good theory. (GRW 2021

Q.22
Q.23 Define CeaLctiva 126501105 with example. (DGK 2021)
224 Daine *reiessnypothesis. (DGK 2022)
.28 WWhat is deductive reasoning? (LHR 2019)
Answer

Definition ) . _ o »

It involves drawing specific conclusion from some general principle to the specific. Here

“if and then” is used to make hypothesis.

Example - 1 _ _ _

If all birds have wings, and sparrows are birds, then sparrows have wings.

Example - 2

Q.26

If all green plants need sunlight for photosynthesis, then any green plant placed in the
dark would not synthesize glucose. (Glucose is the end product of photosynthesis)

List all the ways, by which Biologists or scientists form a hypothesis, OR form basis
for hypotheses.

Answer

Q.27
Q.28
Q.29
Q.30
Q.31

Answer

These are:

(1) Deductive reasoning

(2) Inductive reasoning

(3) Imagination

(4) Esthetic preference

(5) Religious or philosophical ideas

(6) Comparison and similarity with other processes

(7) Discovery of one thing while looking for some other thing

CONCEPT BASED QUESTIONS
Differentiate between Law and Theory. (MTN 2017, RWP 2021)

How deductive reasoning is different from inductive reasoning. _ (MTN 2055) A

Differentiate between inductive and deductive Reasoning. \UWP hma 2022, M.TN 202
What is inductive method to formulzt2 a hyp otineﬂ}s" Givear e (aml._le ((;F \_/_\/ 2022 WP 2022)
leferentlate between dedu*twp ard industive rﬁa'so 1 ng. ' . | (LHR 2017)

B x-_,.ec‘,_uet_ve Reasty mq,\ \ VA Inductive Reasoning
|y Eeiinition

In deductfive | reascning rr_oi'ns"from the | In inductive reasoning moves from the
general tq (the) specisit.~It involves drawing | specific to general. It begins with specific
specifit s cpnolusions from some general | observation and leads to the formation of the

i cifhes.” general principles.

Example

If we accept that all birds have wings, and | If we know that a sparrows have wings and are
sparrows are birds then sparrows have wings. | birds, and we know that eagle, parrot, hawk and

crow are also birds. Then we conclude that all bird
have wings.
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Q.32 How does theory differ from law? (SGD 2022)
Answer '
Theory | e/ [
Definitlor's \ _
Theory is a set of verified exslenations.or -4 levy 15 & geielalization that uescribes what
statements about a phenomenon naope.ws el ceitaiit conditions are met.
. _ |-_» n'anatlon
Explain the cais¢ Df phencomenan: | Describe the nature of phenomenon
) . ' Revision
Celr el vevisée - | Not typically revised
' Example
Endosymbiont theory | Mendel’s Laws
Q.33 How hypothesis is formed by an observer? (MTN 2023)
Answer

An observer organizes observations into data form and gives a statement as per
experience and background knowledge of the event. This statement is the hypothesis,
which is tentative explanation of observations.

There are two ways of formulating hypothesis. A hypothesis can be the result of
deductive reasoning or it can be the consequence of inductive reasoning.

BIOLOGY AND THE SERVICE OF MANKIND

KNOWLEDGE BASED QUESTIONS
Q.34 Define transgenic plants.

Answer
Definition
Transgenic plants are the plants having foreign DNA incorporated in their cells. The aim
is to introduce a new trait to the plant which does not occur naturally in the species.
Explanation
A few examples of transgenic plants are cotton, corn, potato, and tobacco. These plants
are genetically engineered to which prevents the action of various pests.

Q.35 What do you mean by integrated disease management? : (SWiI—2rgar, |\ | f

Answer _ — .. ==\ L
Definition | sl amh ( .
Combating disease by utilizisg all nmthodo as and V\hen iequirer] and 2n ,urlng a part|0|pat|on
of community in these progran’s i Kiowir as m*ec rated JIS(oSP mariagement.

Q.36 Define nvdrupmm uUI-fU| € teéhn q JE! q"]d o' g its appllcatlon (GRW 2017)

Answer
Definition! |
i Tithis, echaique the plants are grown in aerated water to which nutrient essential for

A J'I' W .;rxants growth are been added. Or the technique of growing plants using a water-based

nutrient solution rather than soil.

Significance

e Itis used to test whether certain nutrient is essential for plants or not.
e Itis used by astronauts to grow vegetables and fruits in space.
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Q.37 What do you mean by gene therapy? (Conceptual)

Answer
Gene Therapy
Gene therapy is a recently introduced techniguz develones+9 repf,lr ire Jle.e ve [prel LRt § T
consists of isolating the normal geneaird msertmc itinfo Hie holt threugh bane siarrow cells.
Example:
Gene therany for cancer. _
Q.38 What s nastatiiizaticia? (DGK 2021)
Answer
Technig.e' Use, Tor stmuluduon of a substance and especially milk and its products at
specific, ‘temperature for a specific time that destroys pathogenic microorganisms.

‘2¢knIgue was developed by Louis Pasteur.
Temperature used for this technique are as;

1. 63C for 30 minutes
2. 71C for 15 seconds
Q.39 Define endangered species. (SWL, 2021)

Answer
Various animals which if not protected would soon be extinct. Such animals are said to
be endangered species.
Example: Amur tiger, red panda and Asiatic elephant etc.
Q.40 What is cloning? Write one method of cloning. (LHR 2019)
Answer
Cloning:
Cloning is a technology for achieving eugenic aims. A clone is defined as a cell or individual
and all its asexually produced offspring. All members of a clone are genetically identical
except when a mutation occurs.

In this procedure the nucleus from a fertilized egg is removed and a nucleus from a cell of a
fully developed individual is inserted in its place. The altered zygote is then implanted in a
suitable womb where it completes its development. The new individual formed in this way is
genetically identical to the individual whose nucleus was used.

Example: Dolly sheep

Q.41 What is Hydroponic culture techniques?
(RWP 2017, MTN 2017, 2021, LHR 2019, 2021, GRW 2019, DGK 2019, 2021, 2025}

Q.42 Define bioremediation. Give one example. e 3.'_3_201-?;_.

Q.43  Define bioremediation and endange fed spvm ey T i o WL 2017

Q.44 What is biological control? Ciiva i cevamuie, 1L | (GRW 2019, MTN 2019)

Q.45 Givet voxo_d\,__anfag%cy of tiss Je t:y uve .e,".hruqu-';s. — (FSD 2023)
4L (CONCEFT3ASED QUESTIONS

Q.46 Differentiate b'exv_\(oei-*.-biopésticides and biological control. (DGK 2017, GRW 2021)

(247 Wizt i3 Integrated Disease Management?

(BWP 2017, 2021, 2023, SWL 2019, MTN 2021, GRW 2021, LHR 2022, DGK 2022)
Q.48 Differentiate between chemotherapy and radiotherapy. (DGK 2019)
Q.49 Differentiate between radiotherapy and gene therapy. (RWP 2019, 2021)
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Q.50 How a biologist can help to reduce environment pollution? (SWL 2022)
Q.51 What are adverse effects of use of chemicals during its use to contral nosts? . (FSR2072)

Q.52 What type of therapy or treatment is used for cancer pdtieins? |

Answer

1) Radiotherapy - -
In radisttierapy, the-Tdacercus: port'is ‘exposed-t0 short wave radiations from the
radioactse maveriay, Tihis procass 1saer=dieu at regular intervals.
In Pakisiar, theiielare saveral ceitrs which are carrying out radiotherapy to control cancer.

2) - Chdiotherapy
inhcnemctiierapy certain anticancer chemicals are given to the patients at regular
intervals. These chemicals may kill both cancerous as well as normal cells.

3) Gene Therapy
In this technique the defective gene is repaired. In this case the normal gene is isolated
and is inserted into host though bone marrow cells.

Q.53 Differentiate between biological control and bioremediation. (DGK 2017, LHR 2019)

Answer
Biological control:
In biological control, pests are destroyed by using some living organisms that compete with
or even eat them up.
Example:
An aphid that attacks walnut tree is being controlled biologically by a wasp that parasitizes
this aphid.
Biopesticides:
Biopesticides are chemical substances or agents derived from natural sources, such as plants,
microorganisms, or naturally occurring compounds, that are used to control pests.
Example: Some bacteria are being used as bio-pesticides.

Q.54 What do you understand by bioremediation? What is its advantage?

Answer
Bioremediation
It is defined as removal or degradation of environmental pollutants or toxic materials by
living organism.
Example
Algae reduce pollution of heavy metals by bioabsorption.

Q.55 What measures you suggest for endangered species?- -~ o (GRAETYZ3)

-

Answer \ — . .
Biologists.ai2 also working out/ths ijst|uf un_(lang,]?r_e_(i species of plants and animals which
if not pretécted-wiouidspon|be-2xiinst.| Meastires which can be used for the protection of
endangéred| spiecies \are develapriient of botanical gardens, zoo, national parks, ban on
bunting,|inposeiheavy-firie according to law for hunting these animals, reduce contact of
“ heraan itk veiid life etc.
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SELF-IMPROVEMENT TEST (SIT)

Q.No.1 Choose the Correct Answer by Filling the Circle. A0 x 1 =167
1. Which of the following is not studied under biotechnology? - Sy [

® Replacement of defective gene from boay
insulin production for ciabetic patent-fromitacieiia
© Removal of environmeritay poliutarith
O Treatirer't sfiniécsiots diseasey, |
2. Which ong| o1 vhe ioliowing isitneisimpiest level of biological organization?

® Ivolesular lavel, B Cellular level © Individual level ~ © Organ level
—. 5. Highesi corcanirdiion of bioelements present in the cell is:
J L@ Sodium lodine © Sulphur © Magnesium
4. Herd of pronghorn antelope is an example of:
@® Community Population © Biome ©) Biosphere

5. Biomes named on basis of:
@ Types of major animals inhabiting the biome
Features of the ecosystem
© Soil condition of that biome
O BothA &B

6. According to fossils record of plants and animals in geological time chart, age of spore
forming trees comes under.

® Cenozoic era Mesozoic era
© Proterozoic era O Paleozoic era
7. Uniform and constant fact of nature is:
® Theory Hypothesis © Scientific law © Intuition

8. There are multiple techniques used in biology to serve human beings in different fields.
Identify the technique given in the following diagram.

p . 4
il a™
':.? L (_, 4 p .i
\ . o
® Integrated disease managemgnt | | - _CB/_&-Iydm_plmic clitture t<chnique
© Tissue Guituradechinique| | " /@-Genetic engineering
9. Accordingito|stu'ly vrhich of yhe Woilewwing disease is eradicated from the world?
@ Folio, |\ |} | '.® wWhooping cough © AIDS © Small pox
~, 10, [(lon g lig-aitypeof asexual reproduction which naturally occur in some of the:
S @) Vertebrates Insects © Horses ® Man

33



Chapter—l Introduction

Q.No0.2 Write Short Answer. (5x2=10)
(i)  Complete the following table [ [~
Features Prokarydtes ' |1 '_ETk_a?y?w_s \N T

I\/Iitochsrl_t?rl'c T

RIbOSOI ey

N Czh e riorane

Genetic material

(i) How tissue culture technique helps mankind in food production and preservation?

Q.No.3

() Enlist different types of hazardous metals with their sources, which are toxic for aquatic
life.

(i) Transmission of hepatitis can be controlled by using what type of preventive measures?

Q.No.4

0] What is vaccination? Give examples.

(i)  What are different types of community? Give examples

| 4% 2 Flog

(@)  Write a detailed note on pfyi‘ntlc |I|“"“‘g(3 WAV WAV Y T (4)

Q.No.5 Extensive Questions.

&

(b) Define” rryoo thes !-:: »;\colcm dlfle\nt metn »-'o'f 'f-(')-rmulating hypothesis to solve a

blolnglcal protlﬂm B - 4)
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