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WN“T\\N” l)uscri ytive Questions

Biology and its Branches

Q.1  What is science? 09401001
Ans. Definition

. It's a systematic way of studying the natural world through observation and
experimentation,
Explanation
Making observations, asking questions and trying to find the answers is what science all
about. The study of science helps us to answer the how, what, where and why of our
surroundings.

Q.2  What is biology? Describe major divisions (fields) and branches of biology.
09401002

Ans, Definition

Biology is the study of living things.
Explanation of Word “Biology” Fi«l Cm\j\

The word “Biology” comes vgﬁ
study). e
Role of Biology &&

thy

*bios™ (life) and “logos”

.. Itexplor tmns and interactions of living organisms.
i. Unde ¢ Biology helps us to address issues related to health, food, and the
environment.

ii. Biology offers a fascinating journey of discovery from the microscopic world of
bacteria to the vast ecosystems of our planet.
Major Fields of Biology
Biology has three major fields zoology, botany and microbiology.
1. Zoolegy: It is the study of animals, including their structure, function, behaviour,
and diversity.
1. Botany: It is the study of plants, including their structure, growth, reproduction, and
interactions with their environment.
iil. Microbiology: The study of microorganisms, such as bacteria and
microscopic fungi is called microbiology. It includes the stud}r of the
structures, functions, habitats and repruductmn of microorgan ﬁﬁ\w@}d their

impacts DII health and enwmnmenl g\ g \I? ﬁ (C
L
U

Branches or Sub-Fields of Biology "\
1. Morphology f }Q

Definition: Morpholn \l&\ﬁﬁ@iﬂ

Applications [l u\J o\
Morpholo m the outward appearance (shapa colour, pattern, etc.) as well as

internal structures, like organs.

orm and structure of ﬂrgamsms

4 01 ¥



2, Anatomy
Definition: It is the branch of Bmlogy that Wﬁm @@ g}structurﬁ of
AN

organisms, particularly humans.
Applications O\~ v’_\%‘ _
It helps in dmeﬂf @% s }.,\ ical dewcc development, and improving quality
of life.
Example J\WJ\N
The study of the organs of the digestive system,
3. Physiology
Definition: It is the branch of Biology that deals with the functioning of body patrts.
Example
Blood circulatory system transports vital substances throughout the body.
4. Embryology
Definition: It is the study of the process of development of organism from fertilized egg.
Applications: In this branch, scientists study tissue and organ formation, identify birth
defects, and develop medical treatments.
5. Cytology
Definition: Cytology is the study of cells i.¢., the building blocks of life.
Applications: Cytologists unravel the fundamental structures of cells and m organelles.

They also study the mechanisms of cell division. ﬂ d @

6. Genetics
Definition: It is the b

characteristics from pare

Applications: In t ientists also study the causes of genetic disnases, and
develop b of plants and animals.
7. Molecular Biology

Definition: It deals with the study of biological molecules like carbohydrates, proteins,
lipids, and nucleic acids.

Applications: Molecular biologists also study fundamental life processes, develop drugs,
and create genetically modified organisms.

8. Histology

Definition: It is the microscopic study of tissues. Tissues are groups of cells that have
similar functions.

Applications: Tissue examination helps in disease diagnosis, drug studies, and
understanding organ structure and function.

9. Palaeontology

Definition: It is the branch of Biology that deals with the study of fossils.

the study of transfer of

Applicntiun The examination of fossils hclps scientists to kn-:m the uary history
of organisms.
Example m)ﬂ

Dinosaur fussﬂs(g vide E%&E&( iles/that roamed the Earth millions
of years ago Yﬁ |
Fassils \\i\"

F remams of plants and animals that were preserved at high
temperatur nd pressure for millions of years in rocks and other geological formations.
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ity
The Oldest Known Fossil lz:f ’(j\i\m
The oldest known fossil is a anqha;:iévi\l % d%0'be 3.5 billion years
old.
10. Taxonomy

oA
Definition: It is the \ﬂl\a\ggxt at deals with the classification of organisms into

groups on th Fﬁﬁ&lj h’mtles and differences.

i\pphcatmns assification of organisms helps to organize and understand the diversity
of life, identify new species, and study evolutionary relationships.

11.  Ecology

Definition: It is the branch of Biology that deals with the relationships between organisms
and their environment. °

Applications: Ecology helps to conserve biodiversity and address environmental
problems. The food chain, for instance, illustrates the interconnectedness of organisms for
energy and nutrients.

12.  Marine Biology

Definition: It is the branch of Biology that deals with the study of life in oceans.
Applications: It helps to understand ocean biodiversity, discover new species, and address
marine conservation issues. m

Example _ {m@ \
Coral reefs support a wide variety uBn i ﬁwaa& )
13.  Pathology

Definition: It is the study '

Applications: Pathology he & diagnosis, prevention and treatment,
Example o9
Cancer; Tor instance, is characterized by uncontrolled growth and spread of

abnormal cells.

14. Immunology
Definition: It is the branch in which we study the components of the immune system and
their role against diseases. . ‘
Applications: Immunologists study to dew.relup vaccines, treat autoimmune diseases, and
improve immune responses to infections.

| 4. Pharmacology

Definition: It is the branch in which we study drugs and their effects on the body.
Applications: This helps in the development of new drugs.

Example

New antibiotics are developed that are used to kill bacieqa {g@ﬁﬁb&ctenal

infections. (eJo~
x\éeématm world of life, contributing

Role of Branches
uty of our planet.

Each branch offers
to our understanding of the ¢a

\
WW\M 5




Q3 Link the study of hiﬂ!o v‘u\-@’é’ <2.Chemistry, Statistics,
Geography, Economics anq Cor Vﬁ{ ég \f iology is related with other
sciences? Show and exp ﬁ

\D\BEERS

\ j‘\ 09401003

Ans. Introductio ej

Bmlq?fh @@(ﬁ mke:d with other natural sciences such as Chemistry, Physics,
and Earth Se snces. These connections help us understand life processes, environmental
interactions, and the complexities of living organisms.
Relation of Biology with other Sciences

Here are a few examples of how Biology is connected with other natural sciences.
Biochemistry

Bmchenruhlry is the study of the structure and reactions of different chemical
substances present in living systems.
Examples

The study of the chemical reactions of photosynthesis and respiration are examples
of Biochemistry.
2. Biophysics
Definition: It deals with the study of the principles of Physics, which apply to biological

processes. e g”‘(\i
~ Example < - O W

In Biophysics we. sludy the les” V\\\E
of lever and motion for %\Cﬁ

function of muscles, bun

3. Com w
Deﬁnjﬂan‘\\\ﬁ'g Pemputational Biology,

scientists use Mathematical models,
algorithms, and computer simulations to
understand  biological systems and
relationships.

Role of Computational Biology

It involves analysing biological data,
such as sequence of amino acids in a
protein,

4. Biogeography

Definition: It d=als with the study of the
distribution of living organisms in
?:foj:m geograp el fepions OL- e Figure 1.1: Relation of Biology WMEI’ Sciences

SO
Role of Study of Biogeography & (@ \

1 B
The influence of climate change butyol qfxfrﬁaﬁjlsms is also studied in
ﬂl/? ( () 23N \ef)
o

Biogeography. of) ")
S. Biostatistics _ t \ij_\ \j\\b

Definition: !\iﬁﬁg\ QE’ principles of statistics to analyse and interpret data related to
llvmg organi

Biochemistry

Economics
Bio-economics

Biophysics

BIOLOGY

Maths
Computer
Computational
Bio

Many Sciences
Biotechnology

Statistics
Biostatistics

— ————————



Qe
Role of Biostatistics “| @

1@%
Biostatistics plays a crucial le?\ in @nig’é; Wﬁngh e, and public health
etc. fZ\L Q

6. Biotechnology \1\5,\3\3 N
Definition: It de Lgl‘ } of living organisms or their components to develop
beneficial ¢ mecesses for various fields, including healthcare, agriculture and
enwrnnmemal management.
Role of Biotechnology
Biotechnologists use bacteria for the production of insulin to treat diabetic patients.
/8 Bio-economics
Definition: It deals with the study of organisms from economical point of view.

Role of Study of Bio-economics
In bio-economics, scientists calculate and compare the cost and profit of the
biological projects e.g. production of new variety of crops.

Careers in Biology

Q.4 Explain how the study of biology can lead to different prufessmnal studies?

09401004
Ans. Introduction

The students of Biology get a com ‘%E Bus phenomena of life
science. After their FSc wn Bml tudies for diverse careers.

Explanation
Introducti
The ‘profession of medicine deals with the d:aguums and treatment of diseases. In

surgery the defective parts of the body are repaired, replaced or removed.

Study Course

For this profession, students need to complete a 5-year Bachelor of Medicine, Bachelor of
Surgery (MBBS) degree.

Z. Dentistry .

Introduction
It is the study of diagnosis, prevention and treatment of diseases of gums teeth and

mouth. Dentists specialize in oral health, diagnosing and treating dental issues and
performing surgeries.
Study Course

For it, the students can pursue a 4-year Bachelor of Dental Sur S) degree.

3. Pharmacolo \[ 7 ﬁé i
. m\i,i\ e

Introduction

Pharmacology deal acologists study the effects of
drugs on human body an matluns

Study Cuurse Emj’\ll
a Bachelor of Studies (BS) degree in Pharmacy or Doctor of

Pharmacy (ﬁarm) degree is required.

€ 08 —
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4. Physiotherapy }\'\E\}
Introduction o T fmﬁhwz o Qu

It is the therapy that is uacdi physical function of body

that has been impaired vsmtherapists use physical exercise and
physical modalm @X ge) to improve patient's physical movement and
function. "‘
Study Cnu?ﬁ';

To become a physiotherapist, 4 years BS degree in Physical Therapy or
Physiotherapy is needed.
5.  Fisheries and Wildlife
Introduction
This branch deals with breeding and conservation of aquatic organisms and wildlife. These
experts work to conserve and manage the wildlife and aquatic organisms.
Study Course

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

Introduction
It deals with study of animals and. plants used as @ @\S‘"Agnculmral

sciehtists improve farming praetlces ro 5 OF | imable agriculture
d

techniques.
Study Cou rse
A 4-year BS degree in ire

7. Anim
Introducti

This field involves breeding and caring for livestock to improve their quality and
productivity. Experts of this field work to improve quality and productivity of livestock.
Study Course
For it, students can pursue a 4-year BS degree in Animal Husbandry.
8. Horticulture
Introduction

It deals with the art of gardening. Horticulturists cultivate fruits, vegetables,
flowers, and ornamental plants.

!

Study Course
A 4-year BS degree in Horticulture is required for it.
9, Forestry
Introduction
It deals with improvement and management of foreg\ an Foresters
manage and conserve forests and wildlife. @ 6
Study Course é@j\j \,\
A 4-year BS degree #umicq
10. Farming Rj%

lntroductlun
Farming d &M hjl\mntenance and development of farms of plant crops and animals
used as food: Farmers grow crops and raise animals for food and other products.

e s =( 16}



Study Course @ © )‘"

A 4-year BS degree in Agric ulture or ﬁnﬁ%‘% j{m are required for this
profession. g‘\@ \‘{

11.  Biotechnology .-"
Introduction ‘;E
It dea ﬁ of lwmg organisms to make products for the welfare of
mankind. B:M ologists use biological processes to develop products and technologies
i medicine, agriculture, and more.
Study Course
A 4-year BS degree in Biotechnology is required for this.
12. Forensics
Introduction
It deals with criminal MVEbtlgatanS using prmclplas of science. Forensic scientists
analyse physical evidence from crime scenes to help in criminal investigations.
Study Course
A 4-year BS degree in Forensic Science is needed for this.
13. More Careers in Biology

Career Major Jobs

ok Diagnosis and treatment of di 'Lﬂq}il‘s and
Veterinary Medicine SUTZETIES. 1 AN S@)@

Environmental Science,\ Snl@g}ﬁ@ @uﬂh boilutmn and natural
—~4FESY

| Esddrcl on microorganisms to understand their
.Mltl‘ﬂhlﬂlﬂg}' N‘NJ B\B impact.

i N \ﬁJ;:ImE Providing support to people on gengtic conditions
: and testing,

Advising on proper dietary habits to promote

health. l

Public Health Imprnﬁug th'e 11r:altl_1 of communities through

education, policy-making, and research.

Designing and making medical equipment to

Improve patient care.

Analysis of biological data by using computational

tools.

Nutrition and Dietetics

]
1

Biomedical Engineering

Bioinformatics

Quranic Instructions to Reveal the Study of Life

Q.5 Describe Quranic instructions to reveal the study of life. / Ex;; e Islamic
concept about the origin of life. 09401005

Ans. In the Holy Quran, lh{,n, ar @@Wme study of life.
Here are a few Quranic gulde]m::ﬁ tha\jrg(l& reﬂe:.tmg on the study of
life;

1. Origin of Life i in
“‘“\,qr\w F\ﬁr - .- aAf ;Jlmur

WE made every living Hrmg_fmm water” (Sura: Al-Ambia, Verse: 30).

— %mh ——r—
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The Quran mennnus in muluple verses that 3

dtffe:rent urgamsms range
ong,m of all living things

Creation - '.. k -
WNJW e

“He made man from ffay like the potter.” (Sura: Al-Rehman, Verse: 1 4)

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.

o Method of Development
God also hints at the method of the development of animals including human
beings. i

(Sura: Al-Mominoon, Verse: 14) O - ‘
4, Concept of Common Op iy and ' Modifics “Animals
Quran also describes the > ‘-m afnoaT dlﬁcatlan of animals.

W: L&E;"ﬂ Aﬁ \52 3?4“‘;&@%& AT
S F S g i o i

“Allah hath created every animal from water. Then some of them creep up
over their bellies, other walk on two legs, and others on four. Allah creates what
He pleases. " (Sura: AlI-Nur, Verse: 45)

EAnoR
mreated

%rage water content in
ove Verse hints at the common

This verse explains that God created earl:,r 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 walked on two and some on four legs.



Q.6 Science is a collaborative field in which scienmm@mk fﬂﬁfﬁi&\atn share
knowledge. Prove this statement by ﬂnge;a ﬁ \\\ "“" H"' i 09401006
& ays
Ans. Interdisciplinary Res aljgquHabi) tio
Science is a L(}“EI. H\hf*. \f@M\\E JWthh researchers from various disciplines
(fields) work tm{} J'“ e comp]cx problems. Interdisciplinary teams can tackle
problems mb{l@‘\ 1ent1y by Ieweragmg, the strengths and expertise of each discipline. It

often leads to quicker and more robust solutions.
Examples of Interdisciplinary Collaboration in Science
1. Human Genome Project
Introduction

The Human Genome Project aimed to sequence and
map the entire human genome. This project was completed in
2003. It involved researchers from various disciplines,
including biology, genetics, informatics, and computer science. :
y Climate Change Research Figure 1.2:
Introduction The Human Genome Project

Climate change requires collaboration among n'{mg}(& }}Eﬁi such as
\ e am ok e
!

atmospheric science, ecology, ecnnarmcs @ ﬂ?
3. Medical Research ald p&

Introduction Q

f‘\l .-\
Advances in WQ‘]’ x@%{e\h %\ﬂ)ﬂn rely on interdisciplinary collaboration. -
Role '

For exam le, cancer research involves oncologists (cancer consultants), biologists,
biochemists, geneticists, pharmacologists, and statisticians.
4. Robotics and Artificial Intelligence (Al)
Introduction

The field of robotics and Al is highly B8 _

interdisciplinary. It involves computer science, FEE SRS
engineering, mathematics, neuroscience, and FEES
psychology. g
Role

This collaboration has led to significant
advancements in robotic systems, autonomous
vehicles, machine learning and natural 8
language processing.

5. Space Exploration 37 ’%
r"k L Rbbotis ande
Introduction \ e
Organizations like NASA_a d; ?Eﬂn [gt}trﬁdt}éﬂ Sﬁace Station (ISS) involve
scientists from various H:l@l "aa‘ﬁ jphysics, planetary science, engineering,
biology and ﬂ‘ledl{:‘l?ﬁ \f] 5\\ A
Role \:., JT\_J\ A

'I'I'vs:s,tir collaborations enable scientists to investigate the cosmos.

— e égn]’u — = . - —




Ans. Introduction

Scientists t W for doing scientific work or research. These steps are
cﬂ]Jectivel;m scientific method. For biological research, these steps are called
biological method.

Steps in Scientific Method

The following steps are involved in scientific method:

Recognition of a pmblem

Observation

Hypothesis

Deduction

Experiments

Results

Recognition of a Problem

Introduction )
The first step involves identifying and definj ‘@:@@@c issue or
LONO= :
phenomenon) that scientist wants ti} fes_ﬁ quiry. Such problem is

either asked by someone ' iriself.
Example E :5 :"u \
A biol plants in a certain area are growing taller than usual. He

develops a c pmhiem "What factors are responsible for the increased growth of
these plants?" This problem becomes the starting point for a scientific inquiry.
2. Observations
Introduction

Scientists make 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.
Types of Observations
Observations may be qualitative or quantitative.

Q.7 Define scientific method. %éﬁ@x ) yeientist adopts in order to
solve scientific prﬂhlem@""\ 9 \u,,\,; : 1 09401007

= A BT BB — R FY T LS B
8 T e i ey

a. Qualitative Observations: It involve characteristics that cannot be measured with
numbers.
Example: Describing the colour and texture of a ﬂD‘WEl‘ KS\‘@
b Quantitative Observations: It involy S 4\95@@ I'data that can
be expressed in terms of quantity. g\ » J
Example: Counting the nu m—ﬁ“ (‘e’”g 5 birds).
Comparison uf Qu titative Observations
Q aﬂnns are more accurate than qualitative because quantitative

{:uI:>5f:1".r::1t1{1rnsf c mvanabh:: muasurable and can be recorded in terms of numbers.

= 410 3 — —



3t Hypothesis T\E\Sﬂ P
Definition  On the basis of nbservaliunsosci m@ Qﬁlem nt thal may prove
the answer of the identified probl \r’f stib tive answer of scientific
problem is called hypothesi F\\ t ] ‘a’“ hypotheses for a single-problem. -
Charactensncs of

A hypothesis ollowing characteristics:

. It is 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.
Example

“Leaf discoloration and stunted growth in a plant are caused by a deficiency of iron
in the soil.”
4. Deduction
Introduction
' Scientists develop logical resulis from their hypotheses. Such logical results of

hypotheses are called deductions. Usually, deductions follow the pattern of "if-then"
statements. Scientists assume that "if' hypothesis is true "then' whe %&[@mesults

Example
“If iron deficiency is causing t }g/lmn to the soil will lessen
the leaf discoloration and p
S, Expenments
Introductio
Itis tly;ifost basw 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

When scientists do experiments, they arrange two settings. One 1s called
"experimental group" and the other is called "contrel group".
Example

We want to do experiment to test the necessity of carbon dioxide for
photosynthesis. We shall arrange two similar plants. We will not pmvide Cﬂl‘b,_Qﬂ dioxide

to one plant (experimental group). While we will pmwde C he other
plant (control group). The necess:ty e pmved when

photosynthesis does not occur in the cx 1s in the control group.
6. Summarization am@ﬁﬁ/‘h
(a) Scientists gathe cxpenmcnts They use statistical analyses, graphs,

or any mg information to summarize the results. Scientists also include a
list of all the references in the summary to acknowledge the sources of information.




L I'._,r-na"' -1
urnals.a :f@j'\msu share the
ﬂ\r\ ‘presentation in talks at

|
I'S. L

(b) Scientists publish their findings in scientific jo
findings with other scientists by, creating ase
National and Internatona meeting

o '.‘E"Iw_un and Law / Principle
= “%Wm*&

converted to theory, law and principle? 09401008
Ans.

" a. Formulation of a Theory

When experiments prove a hypothesis correct, scientists use such hypothesis for
formulating further hypotheses. When new hypotheses are again proved by experiments,
the original hypothesis becomes a theory. Theories are supported by extensive evidence
and have been, repeatedly validated by multiple researchers and studies.
Example

The theory of evolution explains how species change over time through natural
selection.
b. Formulation of a Law or Principle
Introduction .

Scientists keep on testing the theories by doing experiments. y 41y, their best to
disprove the theory. If a theory is proved a in and aggl 3; r , it becomes a
law or principle. A scientific law is@\u @@t&ﬁt a f nature.
B
50

Examples ﬁ%wm
Hardy-Weinberg law q ;
Y El‘ﬁ\[ﬁ. ""?
TRy A
i

{ inheritance.

B
Problem
L Experimental
roup ]
Observations — —a Hypotheses ——a Deductions f‘;‘? Experiments
oroup i
g
Further Further E
Law / testing  Theory/  festng if proved =
g P s+— Reporting ,—. Results -
Principle Solution oo
Figure 1.4: Scientific Method

Malaria-an Example of Biological Method

Q.9 Describe the work of different scientists in discovering the cause of malaria. /
Explain biological method with an example of malaria. _ — @ O\ oosor00
ANEOL

Ans. Malaria-an Example of Biological Met ﬁ'{\ﬂ?:
Malaria is a common disease in fany’ ;ﬁﬁ%; “Pakistan. In human history,
malaria has killed mor | \?ﬁ@ setise,

Biological Problem 1: At se of malaria?

1. Re W roblem

This disééf\ & known to physicians of the ancient times (more than 2000 years ago).
Quinine was the only remedy for malaria from the 17" to the 20™ century.




2. Observations gcﬁ ; ﬁ@
[n the last part of 19th century, there wew Sabout malaria,
° Malaria and marshy areas ha @’g

Quinine is an effe alaria.

L

. Drinking the w oes not cause malaria.
“ P!asmﬂﬁ @gﬂ@é‘ﬁ in the blood of malarial patients.
Work of La

In 1878 a French army physician Laveran did research on the "cause of malaria".
He took the blood from a malarial patient and examined it under microscope. He noticed
some microorganisms in the blood. The microorganism was given a name - - Plasmodium.
3 Hypothesis

Biologists thought on these observations and discoveries and developed a
hypothesis i.e. “Plasmodium is the Canse of malaria”,
4 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"

5. Experiments and Results
Experiments 2 @O\'
In order to test the deduction bi ug@j ts. They examined the

blood samples of 100 malarial patic sun under microscope.
Experimental and Cont @
[n these experi al patients were the experimental group, while the

healthy pers li"uzr:::-l group,

Results: The owing were the results of these experiments;

. Most of the malaria patients had Plasmodium in their blood.
. Some healthy persons also had Plasmodium in their blood.

The results proved that the hypothesis “Plasmodium is the cause of malaria" was true,
Biological Problem 2: How Plasmodium gets into the blood of man?
1. Recognition of Problem

The next biological pmblc:m was to learn about “How Plasmodium gets into the
blood of man?”

2. Observations
Biologists were having followin g observations:
. Malaria is associated with marshes,
. Drinking water of marshes did not cause malaria. @‘\
When biologists noted these observations, they t ought thaﬁR[ @;&Q as not in the
marsh water.
Work of A.F.A King
In 1883 a physician, A. F. Aiﬂ“ﬁ’t\ﬁﬁgv étvations. Some i important observations of
King were:
. People tﬂoors had more chances to get malaria than thnse who slept
indoors;

M{ﬂ?’—_———————-—
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I

i,

» People who slept under fine nets had less chances to get malaria 653@?5{. who did
not use such nets; - AraN \] ?(;‘/"S \ rj'::"

e  Individuals who slept near 2 srﬂ?};ﬁ’ﬁei\sﬁé\l&@ﬁéb ctmalaria.

3. Hypothesis ®) i \ A L e

On the basis ions King suggested a hypothesis: “Mosquitoes

t
“ \ = - * ¥y
fransmit PI«WM <o are involved in the spread of malaria.
4. Dedtction

Following deduction was made from this hypothesis.
“If mosquitoes are involved in the spread of malaria, then Plasmodium should be
present in mosquitoes. "

5. Experiment and Results / Write a descriptive note on the experiments
performed by Ross.
Introduction
In order to test the above deduction, Ronald Ross performed important
experiments in 1880s. He was a British army physician who was working in India.
Experiment on Man
He allowed a female Anopheles
mosquito to bite a malarial patient.
He killed this mosquito and found ¥
Plasmodium multiplying in itb

stomach. i\/

As the next EXper \:gjgs
thought to ed
mew}g@%m“ lasmodium to)
bite calthy person. If the
hypothesis was true, the healthy
person would have got malaria.
But he did not use human beings
for such risky experiment. Figure 1.5: Ronald Ross with his experimental set-up
Experiment on Sparrows
Ross performed his experiment again but used sparrows instead of man. He allowed
a female Culex mosquito to bite a sparrow suffering from malaria. He studied some
mosquitoes at various times. He found that Plasmodium multiplied in the walls of
the mosquito's stomach and then moved into its salivary glands.
He allowed some infected mosquitoes to bite healthy sparrows. Ross found that these
healthy sparrows got malaria. When he examined the blood of these previously

healthy sparrows, he found many Plasmodia in it. -
Result & ) fF-‘@{f\m
So, it proved the hypothesis: "@cwgﬁﬁ ﬁm\# M@%ﬁm: ", So, mosquitoes
are involved in the spread,of malatig,7 F'\( R\ |
\ ;& j A

Experiments on Hu

In the eﬁ-ﬁ;ﬂe e&?‘i\n‘} was tested by experiments on human beings. In 1898 =
Italian g wed an Anopheles mosquito to bite a malarial patient. The infected
mosquito-was then allowed to bile a healthy man. This person later became ill with

— = 418 % =




A

malaria. In this way. it was confirmed thal mobqulmu trany ;@ ‘}Q\End SO are
involved in the spread of malaria. \ @\&\l

Culex
Sp Healthy Sparrow

got sparrow HI with
malatia maiaria 4 \

' / _\-_‘.T.I?
Aedes mosguito
transmits dengue

- fever
' Anopheles
Man Healthy Man
got man il with
malaria malaria

Figure 1.6: Malaria in sparrow and man is transmitted by Culex and Anopheles

mosquitoes respectively @

anch of Biology involves the
study of the classification of

1. Which branch of B "
the study of the %

function 09401010 organisms? 019401014
(a) Cyto {h} Microbiology (a) Taxonomy
(c) Histology (d) Ecology (b) Physiology
2. The study of the processes of heredity (c) Palaeontology
and variation in living organisms is (d) Biogeography
known as: gosotots | 6. Which step comes between making
(a) Ecology (b) Genetics hypothesis and doing experiments?
(c) Anatomy (d) Proteomics _ _ i
3. Insulin made through bacteria is an (8) Making deductions

(b) Making observations

example of the technique of:  o9401012 r
(c) Summarizing results

(a) Parasitology  (b) Biotechnology BiAidnea
: - ( alysing data
Wy eRae, (d}Hl?tﬂiog}f ¥ 7. ‘Which of the follow 5 NOT a
4. Heart pumps, the brain memorizes,

chara ti( DEE L smenhﬂc
kidneys excrete. The statement co mfﬂ IJS a BE" 09401016
from: Q eties-on evidence

(a) Physiology “‘T@\Ti (b) It involves formulating hypotheses
\q\j “

(b) ﬁ“ﬂtﬂlﬂ}' (c) Hypothesis will always be correct

(¢) Mﬂ (d) 1t requires rigorous testing
(d) Cardiulng}f




8. Choose the correct sequence of steps
of scientific method? ﬁwumg

(a) Observations - hypatheus-
deduction- expen “Atr&\\
(b) Ohsen'atmns

theq _

(c) H s - Dbservatmns -
deductmn experiments

(d) Law - theory - deduction -
observations

9. People who slept near smoky fire had

less chance to suffer from malaria.

Why? 00401018

(a) Smoke kills Plasmodium in their

blood

(b) Fire increases temperature
Plasmodium are killed in air

(c) Mosquitoes cannot tolerate smoke
and are repelled

(d) Smoke kills Plasmodium present in
mosquitoes ®)

\]u!*ll}lr luu e (

Biology uu' its Br mnﬂhL

and

11. The R@[ ¢tions of various
organs-of an organism is: 09401020
(a) Morphology  (b) Histology
(c) Anatomy (d) Physiology
12. Histology is the microscopic study of:
09401021
(a) Tissues (b) Cells
(c) Fossils (d) Plants
13. Palacontology is the study of:
09401022
(a) Environment  (b) Development
(c) Fossils (d) Animals

14. The other name of environmental
biology is:
(a) Ecology (b) Biotec
(¢) Microbiology d elkn
15. Microbiology ls t \\doror024
(a) er\r \P\J\f “{b) Animals
(c) Pl

09401023

(d) Microorganisms

= 1§ p———

10. Experlmentsfare

ﬂ\\\}iﬂm etz e

—~ (a) Always gets correct results

(b) Disproves many hypotheses and
gets some hypotheses proved

(c) Is sure that he will prove the
hypotheses

(d) Gets a chance to work in the
laboratory

!’e@@urtant in

because a
(9401019

Questions (Additional)
16. Biology is a word of which language

(19401025
(a) Latin (b) Arabic
(¢) Greek (d) English
17. The study of plants is called:
09401026
(a) Biology (b) Zoology
(c) Botany (d) Microbiology
18. Match anatomy with one of the
following: (19401027
(a) Physiology  (b) Morphology

(c) Embryology (d) Genetics

19. Biology is the scientific study of:
09401028

(a) Earth
(c) Life

20. The Q(
mf/ui ucture of living

l lfi‘!:l
s is called: 39401029

(a) Cell biology (b) Physiology
(¢c) Morphology  (d) Genetics

(b) Water
[d}N living things
G‘i‘

‘the study of

- o e o i aame ek o e i B




21.

22.

23.

24.

25.

26.

27.

28.

@H@eases q:nd

The branch which deals with the | 29. What
study of cell division is called: 940 a3 I: JEM.;,@@ oo40103n
(a) Physiology (b Hmtnlqﬁ\j &‘;\( \\’\‘l‘aﬁiﬂh colagy (b) Pathology
(c) Cell biology \?’ - (c) Physiology (d) Anatomy
The h”““:l}- i e study of Relation of Biology with other
the i onship of organisms :
and their environment is called: | 30. The study of occurrence and

: =t widiil distribution of different species of
(a) B mtEChnﬂlﬂ_gy living ﬂfgnnisms in different
(b) I\-:'!ulecular biology geographical regions of the world is
{.c} Em{:"m“lﬂg}’ : called: 09401030
(d) Environmental hmlng?; ‘ (a) Histology (b) Microbiology
]1‘1tn how : I.IIHII}? major divisions (¢) Biogeography (d) Parasitology
biology is divided? 09401032 1 31, How many people get lung cancer by
()3 {b}% - smoking? This question can be
:l}r 4 NS i Ldj 2 e answered through: 09401040

’ W usy in disectin =

and analyzing the hgart of l'n:!:gg (@) Bremet @B @ @'\}aphysms
Probably he is a: 0ag01033) j&@?@ © ) Biogeography
(a) Cell biologist (b) amxm@y \Q\}J er of plants in desert are
(¢) Histologist ( t @gr scarce”. This could be the statement
Being a biologi r orker, of: 09401041
you ar Markhor” which (a) Social biologist
branch of biology it will be:  e9401034 (b) Taxonomist
(a) Botany (b) Zoology (¢) Biogeographist

(c) Palacontology  (d) Parasitology
Which of the following profession
deals with the diagnosis and

treatment of diseases in human?
09401035

(a) Medicine (b) Surgery
(¢) Biotechnology  (d) Farming
Study of insects is called:
(a) Immunology (b) Entomology
(c) Genetics (d) Ecology

The stady of how living things
interact with ecach other and _theid
environment is knuw yﬂ}i\“
(a) Physiology

\P‘N

09401036

(c) Ecology

NN

lli’.‘th 5

4 10

(d) Palacontologist

- Which of the following best describes
the field of biotechnology?  ve401042
(a) Study of discases
(b) Study of marine life
(c) Use of biological

develop technologies

(d) Management of forest resources

processes to

34. Which field ﬂpplles - computer
technology esearch?
%M 09401043
o lostatistics
(¢) Computational biology
(d) Bioeconomics

==



35.

36.

37.

38.

39.

" (c) Performing surge
(d) Deve!opmg me F%\E\l b \K'\

The oldest known fossil
cyanobacterium estimated
years old:
(a) 2.4 billion
(b) 1.4 billion

(¢) 3.5 bill
(d) 4 l:uﬁi“tﬁgf]l‘:J\J

Careers in Biology

is @

to be

The new emerging careers of biology
include:

(a) Bioinformatics
engineering

(b) Biotechnology
(¢) Genetics
(d) All of above
What does

09401045

and biomedical

MBBS for?
U4 1066

(a) Bachelor of Medicine and Bachelor

of Surgery

stand

(b) Master of Bmlogy
Studies

(c) Bachelnr
Sc

ical

- (d) Master of Biochemical Biological

Studies

What does the field of forensic

science involve?

(a) Garden management

(b) Examination of evidence from
crime scenes

(¢) Livestock management

(d) Drug development

What is the role of horticulturist?
19401048

Dodni047

(a) Disease diagnosis
(b) Plant breeding and cultivation

‘u—’"”'

WY

r\X\j\} ﬂg\

Biolo %(3
4. Whmh of following statements best

@
=3

Quranic 'Inr.t:m m.m to mwr:ll. the Study

@ &m&é every lmng thing from

water”. This verse is from which sura
of Holy Quran? 019401049
(a) Al-Rehman (b) Al-Mominoon

(c) Al-Ambia (d) Al-Noor
Science as Collaborative Field

41. Human Genome  project  was
completed in: 09401050
(a) 2000 (b) 2001
(¢) 2002 (d) 2003

Scientific Methed

42, The starting point of scientific
investigation is: 19401051
(a) Hypothesis (b) Theory
(¢) Observation (d) Data

43, Information that is ered as a
result is called:

of
09401052
\’g@ (b) Data
(d) Observation
distinguishes hypotheses from
theories in science? 19401053
(a) Theories are hypotheses that have
been proven true
(b) Theories are based on limited data
while hypotheses are based on wide
range of data
(c) Theories are uncertain
hypotheses are certain
(d) Theories are educated guess while

while

hypotheses are  widely accepted
explanation of natural phenomenon
45. You are doing a control
experiment which: 09401054
(a) Proceeds slowly ugh that a
esults

'i‘uf.‘l ﬂf
' 16[11&!{%%xpcnmental groups
\J . .ontrol groups tested-in parallel
(c) Is repeated many times to make

sure the results are accurate
(d) Proceed slowly enough
scientist can test predictions

(

that

a

¢ 18 &




46'

47.

48.

49,

50.

53.

54.

termed as: 09401060
(a) Physical method
(b) Biological method
(¢) Chemical method
(d) Statistical method

. Deductions are drawn from:

19401001

(a) Experiments (b) Hypothesis
(c) The{ln’ (d) Law

must  be:
numms

A good hypothesis

(a) Proven right
(b) Complex O X‘g’\:\
(¢) Testable and potegz&ﬁﬂ

(d) Based 011 tmn

A well ﬂlﬁi explanation of

hypothesis scalled 019401056
(a) Observation (b) Deduction
(¢) Experimentation (d) Theory
Five senses are involved in:
019401057

(a) Hypothesis (b) Observations
(¢) Deduction (d) Experiment
The logical consequences of

hypothesis are: 09401058
(a) Law (b) Deduction
(c) Observations (d) Theory

Number of steps of biological method
are: 09401059

(a) Seven
(c) Two

. The scientifi g
biulnglc all\ ems are solved is

In biological method the next step of
hypothesis is called: 09401062

(b) Observation
(d) Experiment

a) Deduction
(¢) Result

The scientific method in biology
starts with:
(a) Hypothesis

(b) Recognition W@EPE&\B\E\J

(¢) Anal

8 .
(d) [)»;-..t:lucr@nf

v

s D

|..-

% 19 &

Nenone”
&erlsncs of a
CEPT 09401064
K{g‘ ca cump]ex statement
Should be a tentative idea
(¢) Should be testable
(d) Should agree
observations

56. Which of the following best describes

the logic of the scientific process?
09401065

(a) If 1 generate a testable hypothesis,
tests and observations will support
it

(b) If my prediction is correct, it will
lead to a testable hypothesis.

(c) If my observations are accurate,
they will support my hypothesis

(d) If my hypothesis is cma'ect I can

55 Ful]u

with  available

ia is caused by:

(a) Mosquito

(b) Stagnant water

(c) Swamp

(d) Plasmodium

- Malarial patient has Plasmodium in
his blood, what would be the possible
explanation if a healthy person who
is not having any malarial symptoms

shows Plasmodium in his blood?
09401067

09401066

(a) Plasmodium are dead

(b) Plasmodium are in incubation
period

(¢) Plasmodium are not mature

(d) Plasmodium are inactive

59. A F.A King Ilsted ations:

09401068

(d) 40




m (19401069

Dengue fever

(a) Anophele©)\ \ 7o \\ o Hede: | Culex
(b) 4 @ \ \\ g ST Culex Anopheles |
(c) ‘iﬁ”%p eles. Culex Aedes I
(d) | Culex Anopheles i Aedes '
61. Who performed experiments on
sparrow? gosoror0 | 63. What is the correct experiment to
(a) Ross know that Plasmodium destroys
. , blood cells? 09401072
(b) A. F. A. King (a) Examine the blood of a single
(¢) Laveran healthy person
(d) None of these (b) Examine the blood of a single
: infected person
Oa: F48 “"f first time, Who f""f'd (¢) Allow mosquito 10 bite a healthy
plasmodium in the blood of malarial person and examine his blood
patient? 09401071 (d)y Examine the b!oud of some healthy
(a) Ronald Ross (b) Laveran and also some m@cﬁgemum

(¢) A.F.A King (d)y Me

\‘W@r;@ﬂ

1 WJ \U\i ik \ 3 | b - a 5 a
o 6 a 7 > | 8 | 48 9 C & 10 b
o 11 d 12 - a 13 c 14 a 15 d
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Q.1  Define the following branc
biology:

(i) Genetics Q\\\S\g\

(11) Anatomy_ \E{ﬂ oM

(iii) Palacon

(iv) Marine Biology
(v) Pathology
Ans.

i. Genetics
Definition: It is the branch of Biology that
deals with the study of transfer of
characteristics from parents to offspring.
Applications: In Genetics, scientists also
study the causes of genetic diseases, and
develop better varieties of plants.

ii. Anatomy

Definition: It is the branch of Biology that
explores the internal physical

organisms, particularly hu
Appllcanun

[t helps i ﬂ iagnosis, medical
device development, and improving quality
of life.

Example

The study of the organs of the digestive
sysiem.

iii. Palaeontology

Definition: It is the branch of Biology that
deals with the study of fossils.

Application: The examination of fossils
helps scientists to know the evolutionary
history of organisms.

Example

Dinosaur fossils provide evidence nf,{&_@

reptiles that roamed the gﬁ\
yedrs ago. \ M
AN D2

)

i 1S€
struCﬁQi"fr
W@% for instance, is characterized by

S

deals ‘WII:_h the study of life in oceans and
salt water.
Applications: It helps to understand ocean

biodiversity. discover new species, and
address marine conservation issues.
Example

Coral reefs support a wide variety of
marine life.

v. Pathology

Definition: It is the study of diseases, their
causes, and effects.

Applications: Pathning}' helps in disease
diagnosis, trea

uncontrolled growth and of
abnormal cells.

Q.2 Which branch of biology involves
the study of the development and growth
of organisms from fertilization to
adulthood? 09401074
Ans. It is embryology. Tt is the study of
the process of development of organism
from fertilized egg to adulthood.
Applications: In this branch, scientists
study organ and tissue formation, identify
birth defects and develop medical

treatments.
@ (0) m

spread




Q.3 How is the profession of medicine and surge
husbandry? % NN

AN

Animal Husbandry

I '(,%i-{ feﬁﬁ%}ﬁ?@ animal

- L L 09 5
O \o= 401072
lll"'-\_l-"f‘l-HL

This ficld involves breeding and caring

the diag Mroatment of diseases. | for livestock to improve their quality
In surgery the defective parts of the and productivity.
body are repaired, replaced or removed. | e For this profession, students can pursue
i e For this profession. students need to | a 4-year BS degree in Animal
complete a 5-vear Bachelor of | Husbandry.
! Medicine, Bachelor of Surgery (MBES) |
| degrec. . | <
Q.4  Differentiate between morphology and physiology. 19401076
Ans.

Morphology Physiology

| Definition: The study of the size, shape and |» Definition: It is the branch of
structure  of  animals,  plants  and Biology that _@mwith the
5.

microorganisms is called morphology. This uncfi @ oFHod
branch is also called external marpholog f\“&?& gl-%l‘i‘ pﬁ:-g\f'if‘c?ulamry system
e Example: Murphclqu{y\g&j a- ng 'i‘n@/;ﬂ\u,«; -t rts vital substances
€ 1o\ rppt: sﬁ
s

includes the struclgrf\ {bnileaves. throughout the body.

& ﬂuweri 15}41\\\&1‘*:!]\'@“ ol

Q5 W i§ computational biology? | Ans. Role of Observation 09401078
U b Observations are very important
step in solving a biological problem.
Observations are made by five senses of
vision, hearing, smell, taste and touch.
Role of Experimentation
It is the most important step of
biological —method. Experiments  are
performed to prove if hypothesis is true or
not. The deductions drawn from the
hypothesis are subjected to rigorous testing,

Q.6 What I!s the I:EI]E ‘uf ohsﬂ:"r'ﬂﬂ:ﬂ“ Through experimentation, biologist learns
and experimentation in the scientific | which hypothesis is correct.

method? "“'.W"*

Short Answer Questions (Additional)g e
; ﬁ‘g)fﬁmhaﬂ rose. The division of biology
“ypd-{ Which deals with the study of animals is

Ans. Definition
In Computational Biology. scientists use
mathematical models, algorithms, and
computer simulations 1o understand
biological systems and refationships.
Role of Computational Biology

It involves analysing - biological
data, such as sequence of amino acids in a
protein.

Q.7  Differentiate bety e \z0\
botany. _ ~ /RN \ A e401079 called zoology c.g: frog.

. k lﬂ."‘uL—-" ¥
Ans. Thﬁj\lpﬂwﬂn‘nlj biology which deals

with the study ef plants is called botany
$22 %

L




Q.8  Define the following terms: eos0ioso
(i)  Cell biology (ii) l:.mbrvnlugv ®

Ans. (i) Cell Biology: Tile stu
structure and functions ¢ \ /—%\q&m‘a

cell biology. \P”-r_h

(ii) Emb{ 'il't.lth of the
dcvelﬂpmt\i&d ges of an organism from
Q.10 How interdisciplinary

collaboration is helpful in medical

research? (19401082
Ans. Interdisciplinary collaboration
promotes innovation and addresses real

world challenges in medicggresearch.

Science as Collaborative Field

- a-l;,hII ANORS

_eggto lll!:»ﬁlq'lrand.,u LQf,h Aé organism is
[ atea ermb

Q‘L‘EU \\Ifléfsn‘e’ the term fossil: 09401081
~Ans. Fossils are remains of the living
things preserved by natural process. Fossils
help the study of life in the past and process
of evolution.

Example

In cancer research oncologists. biologists.
biochemists. geneticists, pharmacologists
and statisticians work in collaboration.

Q.11 Observations are mainly of two
types i.e., qualitative and guantitative.
Sort the following observation according
to these two types.

*“Colour of cat, Height of glmffe..

of mango fruits, Body
:ﬁa \g:}

birds, Volume uf bl ams,
Shape of Ieave;g sert Speed
aftlgu', ird. "’ 19401083

Ans.
Qualitative

Quantitative

Q.12 Differentiate between qualitative
and quantitative obser ns. 19401084
[“' 9 \J
Quantitative
Observations
These involve

Qualitative
Observations
L~ These involve | i.

characteristics measurements  or
that cannot be numerical data
measured with that can be

Observations Observations

1. Colour of cat | 1. Height of giraffe
ii. Shape of | ii. Weight of mango 1‘ruit1'
leaves iii. Body temperature of
. Climate  of birds
desert iv. Volume of blood in
iv. Song of a humans
bird | v. Speed of tiger

Q.13 Differentiate between theory and principle.
Ans.

o [f the hypothesis is found to be ﬂnrr* t;
then it becomes a the It Mﬁﬁg: \
by a number Uf ewde 4‘?\{&{]\ ‘et
be changed _ if\ .\Ibftt;i- Eﬁ&une s
dxdlldhtﬂlf‘”d]\u -

e  Example: \The theory of evolution. |

numbers. expressed in terms
of quantity.

1. These are less | ii. These are more
accurate. accurate. '
Example: Example:

Colour of Height of a

__parrot, human.

09401085

| 45
\ﬂ appéar:-, o lw.r:: wuir: apphcanﬂn may
become biological principle or law.
e Example: Mendel's laws of inheritance.




Q.14 What are basic characteristics of
hypethesis? 19401086

Ans. Characteristics of Hypothesis
A hypothesis has the following™
characteristics:
e It is a proposed staﬁeﬁ&
the pm
o It alwaysj\ atches with the available
observations.

[t can be tested through experiments.
There is always a way to disprove the

hypothesis.

Q.16 What is the contribution of the
following scientists? 19401088
(a) A.F.A. King (b) Ronald Ross
(¢) Laveran

Ans. (a) A.F.A, King

In 1883, a P]]}'SJ I
listed twen
observatmns Ing are:
1. People who slept outdoors were more
likely to get malaria than those who
slept indoors.
People who slept under fine nets were
less likely to get malaria than thosc
who did not use such nets.

me Jmpc-rtam

!:-.I

3. People who slept near a smoky fire
usually did not get malaria. On the
basis of these observations King
suggested a hypothesis: "Mosquitoes
transmit Plasmodium so are involved in
the spread of malaria .

(b) Ronald Ross

Ross, a British *
working in Indi nrtant
.\‘1 \ \ ﬁqu x

Malaria-an Example of Biological Method

T
Qmﬁ,h 1€ |
mgk ated following hypothesis” on the

=)

difference between
Wlmmlal
@ (9401087

Experimental

is
grﬂup and

Q.15 What
control

Control Group G
sroup

1. The group in an | 1. ¢ group mn an
experiment that experiment that
does not receive receives the
the variable variable  being
being tested. tested.

ii. It is used as a | il. It is used to test
baseline to the effect of the |
compare variable.
resuits. Example _ |

Example We will not
We will pr#®ide | provide CO2 to

CO> to the plants | plant to check its

as normal. effect. |

experiments to confirm that mosquito

transmi!s plasmodiu
@@W@

o)
ician Laveran in 1882
basis of malarial observations:
“Plasmodium is the cause of malaria .
Q.17 How malaria is treated? 09401089
Ans.

For the treatment of malaria, quinine
extracted from the bark of Cinchona
plant is used.

e Apart from quinine certain anti- -malarial
" drugs are also used for the treatment.
Q.18 How the malarial parasite enters

the body of healthy person? (19401090

Ans. Patients suffering from malaria
have Plasmodium in their blood. When a
female Anopheles mosquito bites a malarial
patient, it sucks blood from him/her. Thus,

the P!mmadnng y of the

ﬂmu ito bites
&Q{ }dﬂ it injects Plasmodium n
er bloo




Q.19 Write major observations about
malaria. 0940104t
Ans. There were four 1113 jor uba ]

about malaria. \}C
a) Malaria and m }’%

rclaucr&w

T{@O\l&m for tre:a:ng

e water of marshes does not

cause malaria.

d) Plasmedium is seen in the blood of
malarial patient.

some

Inquisitive Questions
Q1. Why is it important to classify biology into different branches such as betany,

zoology and microbiology? How does specialization benefit scientific research? go401092
Ans: Classifying biology into branches like botany. zoology, and microbiology helps
scientists to focus on specific areas, making research deeper and more effective. For
example, botanists study plants, zoologists study animals, and microbiologists’ study tiny
organisms like bacteria. This specialization leads to better discoveries, like new medicines,

ways to protect endangered species, or crops that grow in tough cﬂndlllﬂm It also allows
experts to work together across fields to solve big probl or diseases.
By dividing biology into smaller bm@% m solve real-world issues,

and make life better for

Q2. HEI'W can a | e scientific method to confirm an observation that a
certain p e gruws more quickly in shady places than in direct sunlight? %
0940109

Ans: Scientist will use the following steps of scientific method to verify the given
observation about the effect of sunlight on the growth of certain plant species.
I. Hypothesis: According to the given observations scientist will form a hypothesis that

"the plant species grows more quickly in shady places than in direct sunlight."

I3

Experimentation: The scientist will set up two groups of the same plant species under
controlled conditions, one in shady areas (experimental group) and the other in direct
sunlight (control group). Factors like soil type, water, and nutrients would be constant.

3. Data Collection and Analysis; After experimenta[ion the scientis i easure the
a set

growth (e.g., height or number of Ieaw.b‘,l Wﬂ@
0

will compare the rr:z-ujt \[
4. Conclusion: Based %—?@iﬁ, mnust decides if the hypothesis is correct. If the

shad},@w er the hypothesis is confirmed. If not, the scientist may need to
rethink the idea.

period and




