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Chapter 1
THE SCIENCE OF BIOLOGY

After studymg this chapter, students will be able to:

Define Blology :
-"'State that the Holy Quran instructs to reveal the study of Life. _

ooz O

Define major fields of Biology as Botany, Zoology and Mic
: -.‘Deﬁne the sub-fields of Blo!ogy._ b o " '
4 Re!ate that Blology connef Nithof % ; es.:

: \o Dakilai ject matter the fi eids (Blophysms Bmchemlstry,
¥ B gecgfaphy, Biostatistics, ontechnology Bio- QCDﬂGmICS)

* & & o o

2 Explam with exampies how Btology is a subset of the na’sural sciences and of the Infe
sciences. S

* Justlfy wnth examples that science is a callaboratlve f' eld that requures mterdssc:plmary-
- researchers workmg together to share knowledge and crst;que :deas '

® j:Descnbe the steps of the sc:entlfic method

® _Evaluate the terms hypothes:s theory and law m the cantext of research m the.
' 'naturai sciences. ; : : _ :

Ever wondered how plants grow or why animals behave the way they do?
Science is all about exploring these mysteries! It' a-\sy @q@ﬂt} way of
studying the natural world througfbob@ atl ﬁ(\ pefimentation. To

make it easier to learn, sci nce eﬁt branches like Biology,
Physics, Chemlstry, and ’?n this chapter, we will dive into the
fascinating wor at S the study of living things. We will see how

biologists usit\zﬂkjs nt|f|c method to solve biological problems.
5




THE SCIENCE OF BIOLOGY '

1.1- BIOLOGY AND ITS BRANCHES o-@@x’g@

nes from two Greek words

Biclogy is the science of life. Theqw @

L.e, "bios" (life) ang “0gQs*” ores the structures, functions, and

interactions of livin(a - Understanding Biology helps us to address
o'A€a

Issues r th, food, and the environment. Biology offers a

fascina ourney of discovery from the microscopic world of bacteria to the
vast ecosystems of our planet.

v - %
AN 2 Sl L3

Biology is a vast field that explores the incredible diversity of life on Earth. To
better understand this complexity, scientists have divided Biology into three
main fields:

Zoology: It is the study of animals, including their structure, function,
behaviour, and diversity.

Botany: It is the study of plants, includ@%i@@mre, growth,
(@]

reproduction, and interactions wig\ thai
Microbiology: The ganisms, such as bacteria and
microscopic fung; icrobiology. It includes the study of the

structuW& abitats and reproduction of microorganisms, and their
impacts‘\éh health and environment.

R T T BT R R SR
iy e 3

= R "'-.:'--"--" i ,-[.g:_ R .-F ‘_ oA o e Zn PSS =
Biology is divided into different branches to better understand the aspects of
life.

Morphology is the study of the form and structure of organisms.

Morphology studies the outward appearance (shape, colour, pattern, etc.) as
weil as internal structures, like organs.

Anatomy is the branch of Biology that explores the internal physical structure
of organisms, particularly humans. It helps in disease di is, medical

device development, and improvirg quali udy of the organs
of the digestive system.
3 \
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_ THE SCIENCE OF BIOLOGY

Physiology is the branch of Biology that deals with the funct1 of body
parts. For example, how the blood ircul n@ orts vital
substances throughout the bod é

Histology is the micrﬁm des. Tissues are groups of cells that
have similar fu examination helps in disease diagnosis, drug
studies, an S andmg organ structure and functlon

Cytology is the study of cells ie, the e
building blocks of life. Cytologlsts
unravel the fundamental structures of
cells and their organelles. They also
study the mechanisms of cell division.

Molecular Biology deals with the study of biological molecules like
carbohydrates, proteins, lipids, and nucleic acids. Molecular biologists also
study fundamental life processes, develop drugs, and create genetically
modified organisms.

Embryology is the study of the pf9c

. @bmrgamsm from
fertilized egg. In this_branc @u e and organ formation,

identify birth defects, pedical treatments.

Genetics W?h of Biology that deals with the study of transfer of
characteristics from parents to offspring. In Genetics, scientists also study the

causes of genetic disorders,and develop better varieties of plants and animals.

Palaeontology is the branch of Biology
that deals with the study of fossils. The
examination of fossils helps scientists to | 4
know the evolutionary history of 3'_-}:- S
organisms. For example, dinosaur fossils | )&M 5
provide evidence of giant reptiles that | bﬂhonyearsold
roamed the Earth millions of years ago.

N e T e s S e e e a e e e e

Taxonomy is the branch of Blology that deals WI Sy ﬁ fication of
organisms into groups on the 3sis. QF SHR differences.
Classification of orgam% - derstand the diversity of

life, |dent1fy new spec




THE SCIENCE OF BIOLOGY

Ecology is the branch of Biology that deals with the relationships between
organisms and their environment. Ecology helps to mﬁﬁdiversiw and

ce, illustrates the
interconnectedness of or anism% reng) utrients.

Q
Marine Biology is t %%m lology that deals with the study of life in
oceans. It h derstand ocean biodiversity, discover new species, and

address mariné conservation issues. For example, coral reefs support a wide
variety of marine life.

- Patholegy is the study of diseases, their causes, and effects. Pathology helps
in disease diagnosis, prevention, and treatment. For example, pathologist
studies how the uncontrolled division and spread of cells causes cancer.

Immunology is the branch in which we study the components of the immune
system and their role against diseases. Immunologists study to develop
vaccines, treat autoimmune diseases, and improve immune_responses to

infections. XQ@O@(@
Pharmacology is the branch in whi @@@r s and their effects on the
body. This helps in t m new drugs. For example, new
antibiotics are de X are used to kill bacteria and treat bacterial
infections. W

These are just a few of the many branches of Biology. Each branch offers
unique insights into the fascinating world of life, contributing to our
understanding of the complexity and beauty of our planet.

1.2- RELATION OF BIOLOGY WITH OTHER SCIENCES

Biology is closely linked with other natural sciences such as Chemistry,
Physics, and Earth Sciences. These connections help us understand life
processes, environmental interactions, and the complexities of living
organisms.

The following are a few examples of&vﬁmg@@@ with other

sciences. %

1. Biochemistry O“xm%
0

Biochemistry the structure and reactions of different chemical
substances present in living systems. The 'study of the chemical reactions of
photosynthesis and respiration are examples of Biochemistry.

8




THE SCIENCE OF BIOLOGY

2. Biophysics

It deals with the study of the pFNC apply to blolog|cal
processes. For exampI@ % the rules of lever and motion
for understandlng th uscles, bones and joints.

3. Comp |ology

In Computational Biology, scientists use Mathematical models, algorithms,
and computer simulations to understand biological systems and relationships.
It involves analysing biological data, such as sequence of amino acuds in a
protein.

4. Biogeography _
It deals with the study of the distribution of living organisms in different
- geographical regions of the world. The influence of climate change on the
distribution of organisms is also studied in Biogeography.

5. Biostatistics ' padias . el

It deals with the principles of oo~
statistics to analyse an( [

data related to livin B
BIOSta’EIStIW ial Tole in
biological search, healthcare,

and public health etc.

6. Biotechnology 2 ' BIOLOGY

-

It deals with the use of living
organisms or their components to
develop beneficial products or
processes for various fields,
including healthcare, agriculture,
and environmental management.

For example, Biotechnologists use
bacteria for the production of  FIGURE1LL: Re'? ity othey

insulin to treat diabetic patients. @@@

: """-l’dmﬁaaﬁé;é
'{quJ 5099




" THE SCIENCE OF BIOLOGY -
g@@$ @ ew. In bio-

the biological projects

7. Bio-economics

It deals with the study of organisms f
economics, scientists calculate t

e.g. productlon of new v

1.3- CAR

IOLOGY

ro
f

The students of Biology get a comiprehension of the various phenomena of
life. After their FSc with Biology, they can select further studies for diverse

careers, for example:

1. Medicine and Surgery

The profession medicine
deals with the diagnosis and
treatment of diseases.
surgery the defective parts
of the body are repaired,
replaced or removed. For

this profession, stu
need to compl
Bachelor edicine,

Bachelor of Surgery (MBBS)
degree.
2. Dentistry

Dentists specialize in oral
health. They diagnose and
treat dental diseases and

perform surgeries. For this |
profession, students get a |
4-year Bachelor of Dental |

T

Surgery (BDS) degree.
3. Pharmacology

In |

"__,.J

PharmacoloW

effects of d n human
body and develop new
medications. For this career,

Mare Careers in Bwlogy
| Career Major Jobs
Veterinary Dlagn051.'rgigzgﬁw@ﬂmc diseases |
Medicine ries in animals
‘ o _\n '
% /‘éé&'}wngu issues related to pollution
j ce and natural resources
)
Microbiology | Research on microorganisms to
understand their impact
| Genetic Providing support to people on
Counselling genetic conditions and testing

Nutrition and

Advising on proper dietary habits to

Erﬁ:

1 Dietetics promote health.

Public Health | Improving the health of
communities through education,
policy-making, and research.

. Biomedicél

i dc?@\gx“e'dical

Wa ics

Analysis of biological data by using
computational tools

10
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THE SCIENCE OF BIOLOGY

a Bachelor of Studies (BS) degree in Pharmacy or Doctor mharmacy (D.
Pharm) degree is required. W@ @

4. Physiotherapy % @@@

It is the therapy th éstore movement and physical function of
body that |mpa|red by disease or injury. Physiotherapists use
physical exercise and physical modalities (such as massage) to improve

patient's physical movement. To become a physiotherapist, a 4-year BS
degree in Physical Therapy or Physiotherapy is needed.

5. Fisheries and Wildlife

Fisheries and wildlife departments also offer jobs to the biologists after a BS
and Master of Studies (MS) degree in Zoology, Fisheries or Aquaculture.

6. Agriculture

Agricultural scientists improve farming practices, crop production, and
sustainable agriculture techniques. A 4-year %rnculture is

required. ‘@@

7. Animal Husbandry°
This field in and carmg for livestock to improve their quality

and produstivity. For it, students can pursue a 4-year BS degree in Animal
Husbandry.

8. Horticulture

Horticulturists cultivate fruits, vegetables, flowers, and ornamental plants. A 4-
year BS degree in Horticulture is required for it.

9. Forestry

Foresters managé and conserve forests and wildlife. For this profession, 4-year
BS degree in Forestry is necessary.

10. Farming
The professionals of farming prepase 1%

w@@%@g@poultw farmes,
fruit farms. In such f ‘-\ aise animals for food and

other products. A 4- %@m in Agnculture or specific farming courses
Is require ssu)n

11




THE SCIENCE OF BiOLOS
T,

( .J"‘.

11. Biotechnology Q @@
Biotechnologists use2\bi sses to develop products and

technologies | i riculture, and more. A 4-year BS degree in
Biotechn required for this.

12. Forensics

Forensic scientists analyse physical evidence from crime scenes in criminal
investigations. A 4-year BS degree in Forensic Science is needed for this.

1.4- QURANIC INSTRUCTIONS TO REVEAL THE STUDY OF LIFE

In the Holy Quran, there are several verses that highlight the study of life.
Here are a few Quranic guidelines that encourage exploring and reflecting on
the study of life:

e 4 s s (1277 ¢
IO T, 8 L ALl A o
“We made every living thing.from W»@% Verse: 30)
aft hi

The Quran mentions @W ving things were created from
water. “

@)
Water isMs a divine blessing from Allah.The average water content

in different organisms ranges between 60% to 90%. The above Verse hints at
the common origin of all living things in the water.

“He made man from clay like the potter.” (Sura: Al-Rehman, Verse: 14)

By the hints given in both these Verses, we can find the events that occurred
in the creation of human beings. We are advised to think over the possible
ways through which such events might have occurred. Allah also hints at the
method of the development of animals including human beings.




THE SCIENCE OF BIOLOGY

“Then fashioned We the drop a clot, then fashioned We the clot a little lump,
then fashioned We the little lump bones, then clothed the bones with flesh.

(Sura: Al-Mominoon, Verse: @ @@
o \O

Quran also describes the com @%@;ﬁﬁcation of animals.

Sl Sy 152805 2 HEATEI N AR AR PP
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25 55508 e by TERGE W Je i oAndes
“Allah hath created every animal from water. Then some of them creep up over

their bellies, others walk on two legs, and others on four. Allah creates what He
pleases. Surely, Allah is most capable of everything.” (Sura: Al-Nur, Verse: 45)

This verse explains that Allah created early life in water (fishes) and then
animals with limbs were evolved. Among such animals some were created
who creep over their bellies and then some were created who walk on two
and some on four legs. ;

0
1.5- SCIENCE AS A COLLABOBA@WW@O@@ |
Science is a collabora “““
OA - "

(fields) work to e complex problems. Interdisciplinary teams can
tackle problﬁm efficiently by leveraging the strengths and expertise of
each discipline. It often leads to quicker and sustainable solutions. Let's
discuss a few examples of interdisciplinary collaboration in science:

MWRICh researchers from various disciplines

Human Genome Project oSt P
The Human Genome Project aimed to sequence and )8
map the entire human genome. This project was |
completed in 2003. It involved researchers from

various disciplines, including molecular biology, %@ dm,'\‘f

genetics, informatics, and computer science.

) The Human

Fl? Gl ﬁﬂ
Y > enome Project
¥ a y |

Climate Change Research
Climate change requires collab

disciplines, such as a i@@
economics,w

13
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Medical Research
Medical research often depends on interdisciplinary collabrat;on For

example, cancer research involves oncologists (cn@ blologlsts

biochemists, geneticists, pharm m(&

The field and~ Al is highly
interdiscipl Lt involves computer science,
engineering, mathematics, neuroscience, and
psychology. This collaboration has led to
significant advancements in robotic systems,
autonomous vehicles, machine learning and S
natural I.anguage processing. | FIGURE 1.3: Robotic and
artificial intelligence

Robotics and Artifici

Space Exploration

Organizations like NASA and the International
Space Station (ISS) involve scientists from various

fields, including astrophysics, planetary science, e ology, and
medicine. These collaborations ena@e @W@&e the cosmos.

St:lentlsts \'I\' i |costeps for doing scientific work or research. These steps
are called the scientific method. For biological research, these steps are called
biological method. The following steps are involved in scientific method:

1. Recognition of a scientific problem
2. Observation

3. Hypothesis

4. Deduction

5. Experiments

6

Results

1. Recognition of a Prob|em
The first step involves identi M@ c:entn‘tc problem (specific
issue or phenomeno ants to investigate. Such problem is

either aske or comes in bIO|OgIStS mind by himself. For
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example, a biologist notices that plants in an area-ar taller than
usual. He develops a scientific problem: * m responsible for the
increased growth of these pl ecomes the starting point

for a scientific inqui@m
O

2. Observati

Scientists“Mmake observations about the problem. They use five senses for
making observation. They also read and study the previous researches on the
same or related problems. Observations may be qualitative or quantitative.

Qualitative observations involve observations that cannot be measured with
numbers. For example, the colour and texture of a flower.

Quantitative observations involve measurements or numerical data that can
be expressed in terms of quantity. For example, the number of birds in a tree.
Quantitative observations are more accurate than qualitative because
quantitative observations are invariable, measurable and C@mrecorded in
terms of numbers.

s m@i\ﬁw@o

On the basis of obsO

Ists . Lol Sk e S O
gevelop a <t dhdt may prove the | Information is also gathered by reading :
study. Such tentative answer of scientific ;_k“"w'e"gg i f°“'"”'ate ahypmh&m

problem is called hypothesis. Scientists - - - oo Bt
make many hypotheses for a single problem. A hypothesis has the following
characteristics:

® Itis a proposed statement to answer the problem.
® It always matches with the available observations.
® It can be tested through experiments.

® There is always a way to disprove the hypothesis.

@O@(@ﬁ@ _

4, Deduction

Scientists develop logical resultsfr Wﬁ. Such logical results of

hypotheses are calle m , deductions follow the pattern of
mssume that ‘if hypothesis is true ‘then’ what

"if-then" statemen dé@
might be W@%r example:

15




THE SCIENCE OF BIOLOGY ;
® Hypothesis: "Leaf discoloration and sturﬁplant are 3
o) i

caused by a deficiency of orﬁn
® Deduction: “If % ausing the symptoms, then adding

iro.*\;ég}{@g@lO rove the colours of leaves and promote plant
growtR.

5. Experiments

It is the most basic step of scientific method. Scientists perform experiments
to test all hypotheses. In a successful experiment, one hypothesis is proved
correct and the alternate hypotheses are proved incorrect. The incorrect
hypotheses are rejected and the proved one is accepted. Scientists make new
deductions from the accepted hypothesis. Then they perform further
experiments and confirm the correctness of hypothesis.

-

Experimental Group and Control 'group :

: p%t the o\ o
ey

beriment to test the necessity of carbon

6. Results

Scientists gather data from their experiments. They use statistical analyses and
graphs etc. to summarize the results. Scientists also include a list of all the
references in the summary to acknowledge the sources of information.
Scientists publish their findings in scientific journals and books. They also
share the findings with other scientists. For this purpose, they create a
scientific report and give presentation in National and Interr@'@rﬁl meetings

and seminars. @W@O

1.7- THEORY AN& _ |
When EXW ypothesis correct, scientists use such hypothesis
for makingfurther hypotheses. When new hypotheses are again proved by

16 | |




THE SCIENCE OF BIOLOGY

experiments, the original hypothesis becomes a theory. A theory is supported
by extensive evidence and is repeatedly validated by multlpl earchers. For
example, the theory of evolution ex ams me over time
through natural selection.

Scientists keep on tes s by domg experiments. They try their
best to dls eory. If a theory is proved again and again by
expenment ecomes a law or principle. A scientific law is a uniform or

constant fact of nature. The examples of biological laws are Hardy-Weinberg
law and Mendel's laws of inheritance.

Exnerh'nental
Hypotheses ~a Deductions f"\ Expenments

Observations

Further Further

Law/ == Theory/ == 2
Principle Sozalu’uonO ff\ﬂ?\e @?@E@
U

ults -

U\.—-'

Malaria is a common disease in many countries
including Pakistan. You will know how biologists &
solved the biological problem concerning malaria. §

-ii % ]

1 Observatlons

This disease was known to physicians of the
ancient times (more than 2000 years ago). In the .
last part of 19™ century, there were four major

observations about malaria. o @
® Malaria and m %@@elation.
@ Quininei ive drug for treating malaria.
% DrinMater of marshy areas does not cause malaria.

17




THE SCIENCE OF BIOLOGY

® Plasmodiumwas seen in the blood of malarial patients.

Pr T =n IR @u u 5 R s
1ch ar ian Laveran 8d : the [ €al: malaria”. Hetae 'the
fmm 5 malarlal patient ok‘ et Licroscope. He noticed some
r ; e\ isT was given a name - - Plasmodium. i

Biologists thought on these observations and discoveries and developed a
hypothesis i.e. “Plasmodium is the cause of malarid

3. Deduction

They developed a logical result (deduction) by taking this hypothesis as true.
The deduction was; “If Plasmodium is the cause of malaria, then all malarial
patients should have Plasmodium in their blood.”

3. Experiment and Results ‘ T

In order to test the deduction,
performed experiments. They ex
samples of 100 malariad

persons under mi é&é ollowing was the ¢
result of thé@&f\iﬁﬁents

® Most of the malarial patients had Plasmodium in thelr blood.

The result proved that the hypothesis “Plasmodium is the cause of malaria”
was true.

The next biological problem was to learn about “how Plasmodium gets into
the blood of man". Biologists were having following observations;

® Malaria is associated with marshes.

® Drinking water of marshes

When biologists considef yseérvations, they thought that Plasmodium
was not in th

18
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THE SCIENCE OF BIOLOGY

1. Observations - @@
O

In 1883, a physician, A. F. A. Kindg) lis -ﬁﬂ Some important
observations of Kin re;
e People WQ& %;SMOG had more chances to get malaria than

indoors;

® People who slept under fine mosquito nets had less chances for
getting malaria than those who did not use such nets;

® Individuals who slept near a smoky fire usually did not get malaria.
2. Hypothesis

On the basis of these observations King suggested a hypothesis: “Mosquitoes
transmit Plasmodium and so are involved in the spread of malaria.”

3. Deduction
Following deduction was made from this hypothesis.

“If mosquitoes are involved in the spread of malaria, then Plas should
be present in mosquitoes.” @

@\
3. Experiment and Results m@®® |

In order to test th :
Ronald Ross f Important o | i T
experim j s. He was a British ’
army physician who was working in

India.

He allowed a female Anopheles mosquito
to bite a malarial patient. He killed this
mosquito and found Plasmodium
multiplying in its stomach. As the next
experiment, he thought to allow an FIGURE1.5:'RonaId Ross with his
infected mosquito (having Plasmodium) g e e o

to bite a healthy person. If the

hypothesis was true, the healthy person would have got malaria. But he did

not use human beings for such risky expefiment. @@

Ross performed his experiment again “ instead of man. He
allowed female Culexo ‘ a-sparrow suffering from malaria.
Then he studied som Uitoes at different times. He found that

d 19
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Plasmodium multiplied in the walls of the m@%&?@md then
|

moved into its salivary glands. He allow osquitoes to bite
a nat ¥ sparrows got malaria. When

healthy sparrows. Ross at
Ad ‘.. arrows, he found many Plasmodia in it. So,

he examined the blo

Aedes mosquito transmits dengue fever.

In the end, experiments were performed on human beings to_ test this

hypothesis. In 1898, Italian biologists allowed an gle: @@to bite a
malarial patient. The infected m » sd to bite a healthy
man. This person later @ @ . In this way, it was confirmed
ium
O

that mosquitoes tra and so are involved in the spread of
malaria.

Sparrow  Healthy ~ Sparrow
Eaget o SEarrow T ikt

got
malaria

FIGURE 1.6: Malarj n nd man is transmitted by Culex and Anopheles
mosquitoes respectively

20
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A 1cmbldlbgy (study of mrcroorganlsms)

o The mam sub-f‘ elds or branches of Biology include:

Branch
Cytology
Histology
Morphology
Anatomy
Physiology
Embryology
Genetics

Molecular
Biology

Palaeontology
Tax

Ecology
Marine Biology
Pathology
Immunology

Pharmacology

- Transfer of characteristics fron

-Study of;

Cells
Tissues

Form and structure of organisms

Internal physical structure of organisms
Functioning of body parts

Development of organism from fertilized egg

Fmalaii

assification of organisms

ts g

O 3 s SR
ates, proteins, lipids, and

relationships between organisms and their environment
Life in oceans
Diseases, their causes, and effects

Components of immune system and their role agamst
diseases | |

Drugs and their effects on the body

o Students of Biology can adopt careers like medicine and surgery, ftshenes
_ agnculture animal husbandry, biotechnology, hortlculture ferestry and

forens:cs

® The sc:entiﬁc method lnvolves basic steps like
prablem, taklng observatlons
performmg expenments ar °

i \‘ sc:entlf ic
k g deductions

2'I




THE SCIENCE OF BIOLOGY

® A scientific theory is an explanatron based on the facts that have been
~ repeatedly confirmed through experiments.

® |If a theory is proved again and again by exwai@ mes a Iaw r

prmaple @@
\ \gon fact of nature

A. Select the correct answers for the following questions.

1. Which branch of Biology focuses on the study of the structure and
function of cells?

a) Cytology b) Microbiology
¢) Histology d) Ecology
2. The study of the processes of heredity and variation in livi @orgamsms is
y

known as:
a) Ecology m%a
c) Anatomy “@@ dyEmbryolog
3. Insulin made thr Is an example of the technique of:
a) Paragt b) Biotechnology
c) Biochemistry d) Histology

4. Heart pumps blood, stomach digests food, and kidneys excrete wastes.
The statement comes from.

a) Physiology - b) Anatomy
¢) Morphology d) Histology
5. Which branch of Biology involves the study of the classification of
organisms? :
a) Taxonomy b) Physiology

a) Making deduc’uons aking observatnons

c) Palaeontology d) Blogeograp@“
6. Which step comes between makin é&)rpo periments?
€) Summarizing re d) Analysing data

O
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7. Which of the following is NOT a characteristic of the scientific method?
a) It relies on evidence

b) It involves formulating hy o%ngx@W@o@
c) Hypothesrs \.MII(SJ ays ‘% -
d) It requires rfgo$

8. Cho sequence of steps of scientific method?
a) Observations — hypothesis — deduction — experiments
b) Observations — hypothesis — law — theory

¢) Hypothesis — observations — deduction — experiments
d) Law - theory — deduction — observations

9. People who slept near smoky fire had less chance to suffer from malaria.
Why?
a) Smoke kills Plasmodiumin their blood
b) Fire increases temperature and Plasmodium are killed in air
¢) Mosquitoes cannot tolerate smoke and are repelled
d) Smoke kills Plasmodium present in mosquitoes ©m
10. Experiments are very importantd'f\ lent ﬁﬁ@&m a researcher:
a) Always gets correct resul
b) Disproves man&& >

i gets some hypothesis proved
ove the hypotheses

c) Is sure
d) Ge nce to work in the laboratory

B. Write short answers.

1. Define the following branches of Biology.
Genetics, Anatomy, Palaeontology, Marine Biology, Pathology

2. Which branch of Biology involves the study of the development of
organisms from fertilization to birth or hatching?

3. How is the profession of medicine and surgery different from animal
husbandry?

4. Differentiate between Morphology and Physiology
5. What is Computational Biology? @@E@
O

6. What is the role of obsepvati W@on in the scientific
method? O“@dk
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1.

3. Science is a collaborative

7.

Link the study of Biology with that of Physics, Chemistry, Statistics,
Geography, Economics and Computer Science.

Explain how the study of Biology can lead-ta differentprofessional studies.

knowledge. Provéthi Dy giving examples.

How W& converted to theory, law and principle?
What are the basic steps a scientist adopts in order to solve 3 scientific
problem?

Describe the work of different scientists in discovering the cause of
malaria.

Write a descriptive note on the experiments performed by Ross.

D. Inquisitive questions.

1.

Why is it important to classify biology into differe a@@ﬁ@ch as botany,
zoology, and microbiology? How@c@gneﬁt scientific

?
research? o

- How can a scienti scientific method to confirm an observation
O
that a CM species grows more quickly in shady places than in direct

sunlight?



