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Chapter  1: The Science of Biology

1. Biology is the study of:
A Chemical reactions B Geological formations
C Living organisms D Non-living matter

2. Understanding Biology helps to address issues related to:
A Health, food, and environment B Geological formations
C Space exploration D Technology and energy

3. Fossils are preserved remains of:
A Plants and animals B Water bodies
C Rocks D Minerals

4. Ecology focuses on the relationship between organisms and their:
A Offspring B Internal organs C  Genetic traits D Environment

5. Marine Biology studies life in:
A Soil   B  Freshwater ecosystems
C Oceans D Forests

1. What is Zoology?
Ans. Zoology is the study of animals, including their structure, function, behaviour, and

diversity.
2. Explain the role of Physiology in Biology. (OR)
• How does Physiology contribute to understanding the body?
Ans. Physiology is the branch of Biology that deals with the functioning of body parts.

Example: How the blood circulatory system transports vital substances throughout the
body.

3. Explain the significance of Palaeontology. (OR)
• Why is the study of fossils important in Palaeontology? (OR)
• Why are fossils significant in Palaeontology?
Ans. Palaeontology is the branch of Biology that deals with the study of fossils. The

examination of fossils helps scientists to know the evolutionary history of organisms.
Example: Dinosaur fossils provide evidence of giant reptiles that roamed the Earth
millions of years ago.

4. What is the role of Ecology in Biology? (OR)
• What role does Ecology play in the food chain?
Ans. Ecology is the branch of Biology that deals with the relationships between organisms

and their environment.
Importance: Ecology helps to conserve biodiversity and address environmental
problems. The food chain, for instance, illustrates the interconnectedness of organisms
for energy and nutrients.
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6. Computational Biology uses models and algorithms to: 
A Analyze proteins B Diagnose diseases 
C Study climate change D understand biological systems 

7. An example of Biochemistry is the study of: 
A Muscle function B Species distribution
C Photosynthesis reactions. D Genetic engineering 

8. Biophysics helps us to understand: 
A Energy transfer B Muscle and joint function 
C Biochemical processes D Climate change 

1. Which branch of Biology uses computer simulations to analyze biological
systems? (OR)

• How does Computational Biology assist in analyzing biological data like protein
sequences? 

Ans. 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 acids remove in a protein. 

2. What is the role of Biostatistics in biological research? (OR)
• Why is Biostatistics essential in biological and healthcare research? 
Ans. Biostatistics deals with the principles of statistics to analyse and interpret data related

to living organisms. Biostatistics plays a crucial role in biological research, healthcare
and public health etc. 

3. How is Biotechnology beneficial in healthcare? (OR)
• In what way does Biotechnology improve agricultural and medical fields? (OR)
• How can Biotechnology use bacteria to treat diabetic patients? 
Ans. Biotechnology 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. 
Example: Biotechnologists use bacteria for the production of insulin to treat diabetic
patients. 

9. Fisheries and wildlife studies are related to:
A Animal Husbandry B Agriculture
C Zoology and Aquaculture D Forestry
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10. Forensic scientists help in criminal investigations by:
A Analyzing microorganisms B Studying the effects of drugs
C Treating animal diseases
D Analyzing physical evidence from crime scenes

11. A Biomedical Engineer would be involved in:
A Designing medical equipment
B Studying environmental conservation
C Developing new drugs D Conducting genetic research

1. What is the role of surgery in the medical field?
Ans. In surgery the defective parts of the body are repaired, replaced or removed. For this

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

2. What is the required degree for Fisheries and Wildlife careers?
Ans. Fisheries and wildlife departments also offer jobs to the biologists after a BS and

Master of Studies (MS) degree in Zoology, Fisheries or Aquaculture.
3. What is the career choice for someone interested in promoting healthy eating

habits?
Ans. Career choice for someone interested in promoting healthy eating habits is Nutrition

and Dietetics.

12. According to the Quran, living things consist of:
A 50-60% water B 70-75% water C 60-90% water D 95-100% water

13. The developmental stages of humans mentioned in the Quran include:
A Zygote, embryo, and fetus B Drop, clot, lump, bones, and flesh
C Cells, tissues, and organs D Water, clay, and air

14. The Quran mentions animals creeping on their bellies as:
A Humans and insects B Fishes and mammals
C Birds and amphibians D Snakes and reptiles

1. How much of living organisms consist of water, according to the Quranic
explanation?

Ans. According to the Quranic explanation the average water content in different organisms
ranges between 60% to 90%.

2. What are the developmental stages of humans described in Sura Al-Mominoon,
Verse 14?

Ans. According to Sura Al-Mominoon, verse 14, the stages of development of humans
include a drop, a clot, a lump, bones, and flesh.
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3. How does the description of human development in the Quran relate to
embryology?

Ans. The description of human development in the Quran relate to embryology as it aligns
with the scientific stages of human embryonic development.

15. Researchers in the Human Genome Project included experts from:
A Moleculr biology, genetics, informatics and computer science
B Physics, sociology, and medicine C Economics, engineering, and psychology
D Atmospheric science and ecology

16. The International Space Station (ISS) is an example of collaboration in:
A Space exploration B Climate change research
C Human Genome mapping D AI and robotics

17. The field where scientists work on autonomous vehicles and machine learning is:
A Space exploration B Climate change research
C Robotics and AI D Medical advancements

1. What is the main advantage of interdisciplinary collaboration in science?
Ans. Science is a collaborative field in which researchers from various disciplines (fields)

work together to solve complex problems. Interdisciplinary teams can tackle problems
more efficiently by leveraging the strengths and expertise of each discipline. It often
leads to quicker and sustainable solutions. 

2. How does interdisciplinary collaboration contribute to advances in medical
research? (OR)

• Describe the role of interdisciplinary collaboration in cancer research.
Ans. Medical research often depends on interdisciplinary collaboration. 

Example: Cancer research involves oncologists (cancer consultants), biologists,
biochemists, geneticists, pharmacologists, and statisticians.

3. What is the role of collaboration between different scientific disciplines in space
exploration?

Ans. Organizations like NASA and the International Space Station (ISS) involve scientists
from various fields, including astrophysics, planetary science, engineering, Biology, and
medicine. These collaborations enable scientists to investigate the cosmos. 

18. What is the first step in the scientific method?
A Hypothesis B Observation
C Recognition of a problem D Experimentation
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19. The control group in an experiment is used for.
A Testing the hypothesis B Comparing results
C Developing new hypotheses D Making observations

20. To confirm the accuracy of a hypothesis, scientists perform.
A Observations B Data analysis
C Deductions D Experiment

1. Define scientific method.
Ans. Scientists take specific steps for doing scientific work or research. These steps are

collectively called scientific method. 
2. What are the two types of observations scientists make? (OR)
• What is the difference between qualitative and quantitative observations?
Ans. (i) Nature of Data: Qualitative observations involve characteristics that cannot be

measured with numbers (e.g., colour and texture of a flower).
Quantitative observations involve measurements or numerical data that can be
expressed in terms of quantity (e.g., The number of birds in a tree).

(ii) Accuracy: Qualitative observations are less accurate and cannot be recorded in terms
of numbers.
Quantitative observations are considered more accurate because they are invariable,
measurable, and can be recorded in terms of numbers.

3. What is a hypothesis in scientific research? (OR)
• How does a hypothesis relate to observations in the scientific method?
Ans. On the basis of observations, scientists develop a statement that may prove the answer

of the scientific problem under study. Such tentative answer of scientific problem is
called hypothesis.

4. How do scientists share their research findings with other scientists?
Ans. Scientists share the findings with other scientists by creating a scientific report or

presentation in talks at National and International meetings and in seminars.

21. When experiments prove a hypothesis correct, it becomes:
A A theory B A law C A principle D A fact

22. When a theory is repeatedly validated, it becomes:
A A hypothesis B A fact C A new theory D A law or principle

23. A biological law is:
A The Hardy-Weinberg law B The theory of evolution
C Newton's laws of motion D The law of thermodynamics

1. What is a theory in scientific terms?
Ans. When experiments prove a hypothesis correct, scientists use such hypothesis for

making further hypotheses. When new hypotheses are again proved by experiments, the
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original hypothesis becomes a theory. Theories are supported by extensive evidence
and is repeatedly validated by multiple researchers.
Example: The theory of evolution explains how species change over time through
natural selection.

2. How is a scientific law formed?
Ans. Scientists keep on testing the theories by doing experiments. They try their best to

disprove the theory. If a theory is proved again and again by experiments, it becomes
'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.

24. The microorganism identified as the cause of malaria is:
A Amoeba B Plasmodium C Trypanosoma D Bacterium

25. The hypothesis developed about the cause of malaria was:
A Drinking marsh water causes malariaB Mosquitoes are the cause of malaria
C Plasmodium is the cause of malaria D Poor sanitation causes malaria

26. The experimental group in the study consisted of:
A Healthy individuals B Non-malarial patients
C People drinking marshy water D Malaria-infected individuals

1. How did Laveran contribute to understanding the cause of malaria?
Ans. 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.

2. What hypothesis did biologists form about the cause of malaria?
Ans. Biologists thought on the observations and discoveries and developed a hypothesis i.e.

"Plasmodium is the cause of malaria."
3. How was the experiment conducted to test the deduction about the cause of

malaria?
Ans. In order to test the given deduction biologists performed experiments. They examined

the blood samples of 100 malarial patients and 100 healthy persons under microscope.

2nd problem: How plasmodium gets into the blood of man?
27. The biological problem of how Plasmodium enters the human blood was

addressed by:
A A. F. A. King B Ronald Ross C Laveran      D Italian biologists

28. From King's hypothesis, it was deduced that:
A Mosquitoes do not carry PlasmodiumB Plasmodium is found in mosquitoes
C Malaria is caused by marsh water
D Mosquitoes are unaffected by Plasmodium
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29. The presence of Plasmodium in mosquitoes proved that:
A Mosquitoes carry and transmit Plasmodium
B Malaria is caused by the water in marshes
C Only sparrows can transmit malaria
D Malaria cannot be transmitted by mosquitoes

1. What biological problems did biologists investigate concerning malaria?
Ans. Biologists investigated the cause of malaria and how Plasmodium, the parasite

responsible for the disease, gets into the human bloodstream.
2. What deduction did biologists make based on King's hypothesis about malaria?
Ans. Following deduction was made from King's hypothesis.

"If mosquitoes are involved in the spread of malaria, then Plasmodium should be
present in mosquitoes."

3. What did Italian biologists do in 1898 to confirm malaria transmission by
mosquitoes?

Ans. In 1898 Italian biologists allowed an Anopheles mosquito to bite a malarial patient. The
infected mosquito was then allowed to bite a healthy man. This person later became ill
with malaria. In this way, it was confirmed that mosquitoes transmit Plasmodium and
so are involved in the spread of malaria.

Analytical/Conceptual MCQs

30. Which branch of biology deals with the study of classification of organisms?
A  Morphology B  Taxonomy C  Physiology D  Ecology

31. Which branch of biology focuses on the relationship between living organisms
and their environment?
A  Anatomy B  Biotechnology C  Ecology D  Paleontology

32. Botany, zoology, and microbiology are categorized based on:
A  Study of molecular interactions B  Types of organisms
C  Size of organisms D  Ecosystem level

33. If a biologist is studying the function of the heart, which branch is involved?
A  Anatomy B  Ecology C  Physiology D  Genetics

34. Which branch of biology uses living organisms to make useful products?
A  Genetics B  Biotechnology C  Paleontology D  Pharmacology

35. Paleontology helps in understanding:
A  Evolution and history of life B  Genetic disorders
C  Functioning of organs D  Classification of species

36. Entomology is the study of:
A  Reptiles B  Birds C  Insects D  Microbes

37. The branch in which we study drugs and their effects on the body:
A  Ecology B  Pharmacology C  Anatomy D  Botany

38. A researcher is studying DNA mutations. Which branch is most relevant?
A  Genetics B  Anatomy C  Physiology D  Taxonomy

39. How is biotechnology different from microbiology?
A  It only studies diseases B  It involves technology and application
C  It focuses on anatomy D  It is older than microbiology
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Analytical/Conceptual Short Questions

1. What is biology?
Ans: Biology is the science of life. The word "Biology" comes from two Greek words
i.e., "bios" (life) and "logos" (study). It explores the structures, functions, and interactions of

living organisms.
2. Name any two major branches of biology.
Ans: Botany and Zoology are two major branches of biology.
3. What is the main focus of microbiology?
Ans: The main focus of microbiology is the study of microscopic organisms such as bacteria,

viruses, and fungi.
4. Differentiate between anatomy and physiology.
Ans: Anatomy is the branch of biology that explores the internal physical structure of

organisms, particularly humans, while physiology is the branch of biology that deals
with the functioning of the body parts.

5. What does taxonomy help biologists do?
Ans: It helps them classify and name organisms systematically.
6. How is genetics important in biology?
Ans: Genetics is important in biology because it explains how traits are inherited and how

genes control biological functions.
7. What do ecologists study?
Ans: The ecologists study the interaction between organisms and their environment.
8. Why is biotechnology considered an applied science?
Ans: Biotechnology is considered an applied science because it uses biological knowledge to

create products and solve problems.
9. What does paleontology reveal about life?
Ans: Paleontology provides evidence about the organisms that lived in the past and their

evolution.
10. Define immunology.
Ans: 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.

MCQ's  Key

1. C 2. A 3. A 4. D 5. C 6. D 7. C 8. B 9. C 10. D

11. A 12. C 13. B 14. D 15. A 16. A 17. C 18. C 19. B 20. D

21. A 22. D 23. A 24. B 25. C 26. D 27. A 28. B 29. A 30. B

31. C 32. B 33. C 34. B 35. A 36. C 37. B .38 A .39 N

Exercise
(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 C Histology D Ecology

2. The study of the processes of heredity and variation in living organisms is known as:
A Ecology B Genetics C Anatomy D Embryology
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3. Insulin made through bacteria is an example of the technique of:
A Parasitology B Biotechnology C Biochemistry D Histology

4. Heart pumps blood, stomach digests food, and kidneys excrete wastes. The
statement comes from.
A Physiology B Morphology C Anatomy D Histology

5. Which branch of Biology involves the study of the classification of organisms?
A Taxonomy B Palaeontology C Physiology D Biogeography

6. Which step comes between making hypothesis and doing experiments?
A Making deductions B Making observations
C Summarizing results D Analysing data

7. Which of the following is NOT a characteristic of the scientific method?
A It relies on evidence B It involves formulating hypotheses
C Hypothesis will always be correct D It requires rigorous testing

8. Choose the correct sequence of steps of scientific method?
A Observations - hypothesis - deduction - experiments
B Observations - hypothesis - law - theory
C 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 Plasmodium in their blood
B Fire increases temperature and Plasmodium are killed in air
C Mosquitoes cannot tolerate smoke and are repelled
D Smoke kills Plasmodium present in mosquitoes

10. Experiments are very important in scientific method because a researcher:
A Always gets correct results
B Disproves many hypotheses and gets some hypothesis proved
C Is sure that he will prove the hypothesesD Gets a chance to work in the laboratory

MCQ's  Key

1 A 2 B 3 B 4 A 5 A 6 A 7 C 8 A 9 C 10 B
(B) Write short answers.
1. Define the following branches of Biology.

Genetics, Anatomy, Palaeontology, Marine Biology, Pathology
Ans. •  Genetics: Genetics is the branch of Biology that deals with the study of transfer of

characteristics from parents to offspring. In Genetics, scientists also study the causes of
genetic diseases, and develop better varieties of plants and animals. 

• Anatomy: Anatomy is the branch of Biology that explores the internal physical
structure of organisms, particularly humans. It helps in disease diagnosis, medical
device development, and improving quality of life Example: The study of the organs of
the digestive system.

• Palaeontology: Palaeontology is the branch of Biology that deals with the study of
fossils. The examination of fossils helps scientists to know the evolutionary history of
organisms. 
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Example: Dinosaur fossils provide evidence of giant reptiles that roamed the Earth
millions of years ago.

• Marine Biology: Marine Biology is the branch of Biology that deals with the study of

life in oceans. It helps to understand ocean biodiversity, discover new species, and
address marine conservation issues. 
Example: Coral reefs support a wide variety of marine life.

• Pathology: Pathology is the study of diseases, their causes, and effects. Pathology
helps in disease diagnosis, prevention, and treatment. 
Example: Pathologist studies how the uncontrolled division and spread of cells causes
cancer.

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

Ans. Embryology is the study of the process of development of organism from fertilized
egg. In this branch, scientists study tissue and organ formation, identify birth defects,
and develop medical treatments. 

3. How is the profession of medicine and surgery different from animal husbandry?
Ans. The profession of medicine and surgery deals with the diagnosis, treatment, and

surgical repair of human diseases and body parts, requiring a 5-year Bachelor of
Medicine, Bachelor of Surgery (MBBS) degree. In contrast, animal husbandry
focuses on breeding and caring for livestock to improve their quality and productivity,
and students pursue a 4-year BS degree in Animal Husbandry.

4. Differentiate between Morphology and Physiology
Ans. Morphology is the study of the form and structure of organisms. Morphology studies

the outward appearance (shape, colour, pattern, etc.) as well as internal structures, like
organs.
Physiology is the branch of Biology that deals with the functioning of body parts. 
For example, how the blood circulatory system transports vital substances throughout

the body.
5. What is Computational Biology?
Ans. 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 acids in a protein.

6. What is the role of observation and experimentation in the scientific  method?
Ans. •  Role of observation and experimentation in the scientific method:

Scientists make observations about the problem using five senses. Observations may
be qualitative (not measurable with numbers) or quantitative (measurable with
numbers).

• Experiments are the most basic step of the scientific method, where hypotheses are
tested, and the correct hypothesis is accepted while incorrect ones are rejected.

Scientists make new deductions from the accepted hypothesis and perform further
experiments to confirm its correctness.
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(C) Write answers in detail.
1. Link the study of Biology with that of Physics, Chemistry, Statistics, Geography,

Economics and Computer Science.
Ans. (i)  Biophysics:  It deals with the study of the principles of Physics, which apply to

biological processes.
Example: In Biophysics we study the rules of lever and motion for understanding the
function of muscles, bones and joints.

(ii) Biochemistry:  Biochemistry is the study of 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.

(iii) Biostatistics:  It deals with the principles of statistics to analyse and interpret data
related to living organisms. Biostatistics plays a crucial role in biological research,
healthcare, and public health etc. 

(iv) 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.

(v) Bio-economics:  It deals with the study of organisms from economical point of view. In
bio-economics, scientists calculate the cost and profit of the biological projects e.g.
production of new variety of crops.

(vi) Computational Biology:  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 acids in a
protein.

2. Explain how the study of Biology can lead to different professional studies.
Ans. Introduction:  The students of Biology get a comprehension of the various phenomena

of life. After their FSc with Biology, they can select further studies for diverse careers,
for example:

(i) Medicine and Surgery:  The profession medicine deals with the diagnosis and
treatment of diseases. In surgery the defective parts of the body are repaired, replaced or
removed. For this profession, students need to complete a 5-year Bachelor of Medicine,
Bachelor of Surgery (MBBS) degree.

(ii) 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
Surgery (BDS) degree.

(iii) Pharmacology: Pharmacologists study the effects of drugs on human body and
develop new medications. For this career, a Bachelor of Studies (BS) degree in
Pharmacy or Doctor of Pharmacy (D. Pharm) degree is required.

(iv) Physiotherapy:  It is the therapy that is used to restore movement and physical
function of body that has been impaired by disease or injury. 
Work of Physiotherapists:
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.
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(v) 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.

(vi) Agriculture:  Agricultural scientists improve farming practices, crop production, and
sustainable agriculture techniques. A 4-year BS degree in Agriculture is required.

(vii) Animal Husbandry: This field involves breeding and caring for livestock to improve
their quality and productivity. For it, students can pursue a 4-year BS degree in Animal
Husbandry.

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

(ix) Forestry:  Foresters manage and conserve forests and wildlife. For this profession,
4-year BS degree in Forestry is necessary.

(x) Farming:  The professionals of farming prepare farms e.g., animals farms, poultry
farms, fruit farms. In such farms, they grow crops and raise animals for food and other
products. A 4-year BS degree in Agriculture or specific farming courses is required for
this profession.

(xi) Biotechnology:  Biotechnologists use biological processes to develop products and
technologies in medicine, agriculture, and more. A 4-year BS degree in Biotechnology
is required for this.

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

3. Science is a collaborative field in which scientists work together to share
knowledge. Prove this statement by giving examples.

Ans. Introduction:  Science is a collaborative field in which researchers from various
disciplines (fields) work together to solve complex problems. Interdisciplinary teams
can tackle problems more 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:

(i) Human Genome Project:  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 molecular biology, genetics, informatics, and
computer science. 

(ii) Climate Change Research:  Climate change requires collaboration among many
disciplines, such as atmospheric science, ecology, economics, and sociology. 

(iii) Medical Research:  Medical research often depends on interdisciplinary collaboration. 
For example, cancer research involves oncologists (cancer consultants), biologists,
biochemists, geneticists, pharmacologists, and statisticians. 

(iv) Robotics and Artificial Intelligence (AI):   The field of robotics and AI is highly
interdisciplinary. It involves computer science, engineering, mathematics, neuroscience,
and psychology. This collaboration has led to significant advancements in robotic
systems, autonomous vehicles, machine learning and natural language processing.

(v) Space Exploration:  Organizations like NASA and the International Space Station
(ISS) involve scientists from various fields, including astrophysics, planetary science,
engineering, Biology, and medicine. These collaborations enable scientists to
investigate the cosmos. 
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4. How a hypothesis is converted to theory, law and principle?
Ans. (i)  Formation of Theory:  When experiments prove a hypothesis correct, scientists

use such hypothesis for making further hypotheses. When new hypotheses are again
proved by experiments, the original hypothesis becomes a theory. A theory is supported
by extensive evidence and is repeatedly validated by multiple researchers. 
Example: The theory of evolution explains how species change over time through
natural selection.

(ii) Formation of Law and principle:  Scientists keep on testing the theories by doing
experiments. They try their best to disprove the theory. If a theory is proved again and
again by experiments, it becomes a law or principle. A scientific law is a uniform or
constant fact of nature. 
Example: Biological laws are Hardy-Weinberg law and Mendel's laws of inheritance.

5. What are the basic steps a scientist adopts in order to solve a scientific problem?
Ans. Steps a Scientist Adopts to Solve a Scientific Problem:  Scientists adopt a systematic

approach to solving scientific problems, referred to as the scientific method. In
biological research, this method is termed the Biological method. The steps involved in
this method are as follows:

(i) Recognition of a Problem:  The first step involves identifying and defining a specific
scientific problem or phenomenon that a scientist wants to investigate. Such a problem
may arise from a question posed by someone or an observation made by the scientist.

Example: A biologist notices that plants in an area are growing taller than usual and
formulates the scientific problem:
"What factors are responsible for the increased growth of these plants?"
This problem serves as the starting point for scientific inquiry.

(ii) Observations:  Scientists make observations about the problem using their five senses
and by studying previous research on similar topics. Observations are classified as:

• Qualitative Observations: These involve non-measurable characteristics, such as the
color or texture of a flower.

• Quantitative Observations: These involve measurements or numerical data, such as
the number of birds in a tree.
Quantitative observations are considered more accurate because they are measurable,
invariable, and recordable.

(iii) Hypothesis:  Scientists gather information by reading books and other sources to
understand the existing knowledge about the problem. Based on this information and
their observations, they propose a tentative answer to the problem called a hypothesis.
Characteristics of a hypothesis include:

• It is a proposed statement to answer the problem.
• It aligns with the available observations.
• It can be tested through experiments. • There is always a way to disprove it.

Scientists often propose multiple hypotheses for a single problem.
(iv) Deduction:  Scientists derive logical results from their hypotheses, known as

deductions, which often take the form of "if-then" statements.
For example:
Hypothesis: "Leaf discoloration and stunted growth in a plant are caused by a
deficiency of iron in the soil."
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Deduction: "If iron deficiency is causing the symptoms, then adding iron to the soil
will improve the colors of leaves and promote plant growth."

(v) Experiments:  Experiments are conducted to test the proposed hypotheses. In a
successful experiment, one hypothesis is proven correct, while alternate hypotheses are
rejected. Scientists perform further experiments to confirm the accepted hypothesis.

(vi) Results:  Scientists gather data from their experiments and use statistical analyses and
graphs to summarize the results. They include references to acknowledge information
sources and share their findings by:

• Publishing results in scientific journals and books.
• Presenting findings at national and international meetings and seminars through

scientific reports.
These steps allow scientists to systematically investigate and resolve scientific
problems, contributing to advancements in science.

6. Describe the work of different scientists in discovering the cause of malaria.
Ans. The Work of Different Scientists in Discovering the Cause of Malaria:   The cause

of malaria has been a subject of research for centuries. Through systematic
observations, hypotheses, deductions, and experiments, scientists were able to
determine that a microorganism called Plasmodium is responsible for malaria. The
following paragraphs outline the work of different scientists in discovering the cause of
malaria:
Observations: Physicians have known about malaria for over 2000 years. However, it
was in the late 19th century that significant observations were made regarding the
disease:

(i) Malaria and marshy areas seemed to have some relation.
(ii) Quinine was identified as an effective drug for treating malaria.
(iii) Drinking water from marshy areas did not cause malaria.
(iv) Plasmodium was observed in the blood of malarial patients.

Work of Laveran:  In 1878, a French army physician, Laveran, conducted research on
malaria. He collected blood samples from a malarial patient and examined them under a
microscope. During his examination, he noticed microorganisms in the blood, which he
named Plasmodium.
Hypothesis:  Based on these observations and discoveries, biologists developed the
hypothesis:
"Plasmodium is the cause of malaria."
Deduction:  To test this hypothesis, biologists created a logical deduction:
"If Plasmodium is the cause of malaria, then all malarial patients should have
Plasmodium in their blood."
For their experiments, malarial patients were designated as the experimental group, and
healthy individuals served as the control group.
Experiment and Results:  To test the deduction, biologists examined the blood
samples of 100 malarial patients and 100 healthy individuals under a microscope. The
results showed that most malarial patients had Plasmodium in their blood, while it was
absent in healthy individuals.
This experimental evidence supported the hypothesis that Plasmodium is the cause of malaria.
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7. Write a descriptive note on the experiments performed by Ross.
Ans. Experiments Performed by Ronald Ross Introduction:  Ronald Ross, a British army

physician working in India during the 1880s, conducted groundbreaking experiments to
understand how Plasmodium enters the human bloodstream and causes malaria. His
work played a crucial role in confirming the role of mosquitoes in the transmission of
malaria. Below is a detailed account of his experiments:
Initial Experiment:  Ronald Ross allowed a female Anopheles mosquito to bite a
malarial patient. After the mosquito fed on the patient's blood, he killed it and examined
its stomach under a microscope. He observed that Plasmodium was multiplying in the
mosquito's stomach. This provided initial evidence of a link between mosquitoes and
malaria.
Experiments on Sparrows: To further test the hypothesis in a safe and controlled way,
Ross decided to experiment on sparrows instead of humans:

(i) Infecting Mosquitoes: Ross allowed female Culex mosquitoes to bite sparrows
suffering from malaria.

(ii) Observation of Plasmodium Development: He studied the mosquitoes at different
times after feeding. He discovered that Plasmodium multiplied in the walls of the
mosquito's stomach and eventually migrated to its salivary glands.

(iii) Infecting Healthy Sparrows: Ross allowed the infected mosquitoes to bite healthy
sparrows. He later found that these sparrows developed malaria. Upon examining their
blood, Ross confirmed the presence of Plasmodium.
Result:  This series of experiments confirmed that mosquitoes transmit Plasmodium
from infected to healthy individuals, thereby spreading malaria.
Human Experiments:  In 1898, Italian biologists conducted experiments on humans to
validate Ross's findings:

(i) They allowed an Anopheles mosquito to bite a malarial patient.
(ii) The infected mosquito was then allowed to bite a healthy individual.
(iii) The healthy person subsequently developed malaria, confirming that mosquitoes were

responsible for transmitting Plasmodium.
Conclusion:  Ronald Ross's experiments on sparrows, coupled with later human
experiments, proved that mosquitoes transmit Plasmodium and play a significant role in
the spread of malaria.

(D) Inquisitive Questions
1. Why is it important to classify biology into different branches such as botany,

zoology, and microbiology? How does specialization benefit science research?
Ans: Classifying biology into various branches is essential because it allows the vast

diversity of living organisms to be studied in an organized manner. This categorization
offers several benefits to scientific research, including:
Ease of study: It becomes simpler to understand the characteristics, behaviors, and
functions of organisms, as each branch focuses on specific groups.
Better identification:  Botany focuses on plants, zoology on animals, and microbiology
on microscopic organisms—making identification more precise.
Understanding evolutionary relationships: It helps clarify the evolutionary
background and connections among different organisms.
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Support in scientific research:  Research on specific organisms becomes more
focused, such as studying bacteria or viruses in microbiology for disease treatment or
plants in botany for developing new crops.
Environmental conservation: It aids in understanding the role of organisms within
ecosystems, contributing to the preservation of natural resources. Thus, the
classification of living organisms plays a fundamental role in organizing and enhancing
the effectiveness of scientific research.

2. How can a scientist apply the scientific method to confirm an observation that a
certain plant species grows more quickly in shady place than in direct sunlight?

Ans. If a scientist wants to determine whether a specific plant species grows faster in shaded
conditions compared to direct sunlight, they would follow the systematic steps of the
scientific method:
Problem Identification:  The scientist begins by posing the question that does this
specific plant species actually grow faster in shade than in direct sunlight? This forms
the core research problem that needs to be tested through experimentation.
Observation: The scientist closely observes the natural growth patterns of the plant,
noting whether it typically thrives more in shaded areas. Additional environmental
factors such as soil type, temperature, and humidity are also considered to ensure that
light is the variable being assessed.
Hypothesis Formation: Based on observations, the scientist proposes a hypothesis.
For example: “This plant grows faster in shaded conditions because it performs
photosynthesis more efficiently in low light.” This is a preliminary scientific
assumption that requires experimental validation.
Deduction (Prediction):   A logical prediction is derived from the hypothesis, such as:
“If this hypothesis is correct, then the plants grown in shaded conditions will grow
faster than those in direct sunlight during the experiment.”
Experimentation:   To test the hypothesis, a controlled experiment is conducted. The
plants are divided into two groups: One group is placed in direct sunlight.
The other group is placed in a shaded area.
All other variables (water, soil, and nutrients) are kept constant to isolate the effect of
light.
Observation and Measurement: After a set period, the scientist measures and
compares growth indicators in both groups, such as plant height, number of leaves, root
length, and photosynthesis rate.
Analysis of Results: The data from the experiment is analyzed. Two outcomes are
possible:
If the shaded plants show greater growth, the hypothesis is supported.
If there is no significant difference or if the sun-exposed plants perform better, the
hypothesis is rejected and revised for further study.
Conclusion: If the experiment supports the hypothesis, it is accepted that this particular
plant grows better in lower light conditions. If the results differ, other factors will be
considered to refine the research.This scientific method is used to test any observation
on an experimental basis, allowing scientists to move beyond speculation and base their
conclusions on solid scientific evidence.
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OBJECTIVE TYPE
Multiple Choice Questions

1. Ecology focuses on the
relationship between organisms
and their:

A   Offspring
B  Internal organs
C  Genetic traits
d  Environment

2. The study of the processes of
heredity and variation in living
organisms is known as:

A  Ecology b  Genetics
C  Anatomy D  Embryology

3. Computat ional B iology
uses models and algorithms to: 

A  Analyze proteins 
B  Diagnose diseases 
C  Study climate change 
d  understand biological systems 

4. Which branch of Biology
invol ves  the  s t udy  of  t he
classification of organisms?

a  Taxonomy
B  Palaeontology
C  Physiology
D  Biogeography

5. Fisheries and  wi ld l i fe
studies are related to:

A  Animal Husbandry
B  Agriculture
c  Zoology and Aquaculture
D  Forestry

6. Which step comes between
making hypothesis and doing
experiments?

a  Making deductions
B  Making observations
C  Summarizing results
D  Analysing data

7. According to the Quran,
living things consist of:

A  50-60% water
B  70-75% water
c  60-90% water
D  95-100% water

8. Insu l in  made th rough
bacteria is an example of the
technique of:

A  Parasitology
b  Biotechnology
C  Biochemistry
D  Histology

9. The International Space
Station (ISS) is an example of
collaboration in:

a  Space exploration
B  Climate change research
C  Human Genome mapping
D  AI and robotics

10. W h e n  a  t h e o r y  i s
repeatedly validated, it becomes:

A  A hypothesis
B  A fact
C  A new theory
d  A law or principle

11. R e g i o n s  w i t h  l o w
biodiversity include:

A  Tropical forests
B  Coastal regions
C  Deserts
d  Polar regions

12. Which of the fol lowing
taxonomic ranks represents the
broadest rank?

A  Species B  Genus
C Kingdom d  Domain

13. Class if icat ion  helps in
understanding:

A  Ecosystem behavior
B  Growth patterns
C  Photosynthesis
d  Organism diversity

14. Which of these organisms

belongs to the domain Eukarya?
A  Escherichia coli
b  Yeast         C  Coronavirus
D  None of these

15. The rank that comes after
family in the Linnaean system:

A  Order b  Genus
C  Class D  Phylum

16. Which kingdom includes
organisms that are primarily
unicellular, eukaryot ic, and
often heterotrophic?

A  Archaea b  Protista
C Fungi D  Plantae

17. The kingdom added to the
classification system by Ernst
Hackel in 1866 was:

A  Plantae b  Protista
C  Animalia D  Monera

18. Which of the following is
the correct way for writing the
scientific name of humans?

a  Homo sapiens
B  Homo sapiens 
C Homo Sapiens
D  homo sapiens

19. Cyanobacteria are found
in: 

A  Eukarya b  Bacteria
C  Archaea D  Protista

20. Most cells cannot be seen
with :

a  The naked eye
B  A microscope
C  Binoculars
D  A magnifying glass

21. The process of cellular
respiration occurs in:

A  Nucleus
b  Mitochondria
C  Nucleus Ribosomes
D  Golgi apparatus
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73. The Krebs cycle occurs in
the:

a  Mitochondrial matrix
B  Nucleus
C  Cytoplasm D  Ribosome

74. Essential mineral for seed
germination:

A  Zinc B  Boron
C  Magnesiumd  Phosphorus

75. Which of the fol lowing
plant nutrients is required in
large amount?

A  Iron B  Zinc
c  Potassium D  Boron

76. The outermost covering of
the root is called:

A  Cortex B  Endodermis
c  Epidermis D  Pericycle

77. When guard cells become
turgid, they:

A  Shrink
B  Close stomata
c  Open stomata
D  Lose turgor

78. Root  ha irs absorb salts
from soil by:

A  Diffusion B  Osmosis
c  Active transport
D Filtration

79. Sucrose enters sieve tubes
through:

A  Osmosis B  Diffusion
c  Active transport  
D  Transpiration

80. Th e  t r a n s p i r a t i on  i s
regulated by:

A  Mesophyll b  Guard cells
C Xylem D  Phloem

81. Which ion plays a role in
the opening of stomata?

A  Sodium (Na+)
b  Potassium (K+)
C Calcium (Ca2+)
D Magnesium (Mg2+)

82. Su cc u le n t  or g an s  a re
present in:

a  Xerophytes

B  Hydrophytes
C MesophytesD  Halophytes

83. Budding occurs in: 
a  Yeast B  Planarian
C  Rhizopus D  Amoeba

84. Wh a t  i s  t h e  p r im a r y
method of reproduct ion  in
yeast?

A  Binary fission
B  Spore formation
c  Budding
D  Fragmentation

85. The reproductive structure
that contains the embryo of a
plant is: 

a  Seed B  Leaf
C  Root D  Stem

86. Which of the following is
an  e xa mp le  o f  ve ge ta t i ve
propagation through runners?

A  Potato b  Strawberry
C  Onion D  Ginger

87. A  common method  of
artificial propagation is :

A  Pollination B  Budding
c  Cutting D  Spore formation

88. Which of these does NOT
help a p lant  for vegetat ive
propagation?

A  Rhizome B  Corm
C  Runner d  Flower

89. Cutting is commonly used
for propagating:

A  Papayas B  Mangoes
c  Roses D  Wheat

90. Which structure form the
female gametophyte in flowering
plants?

A  Pollen grainb  Ovule
C  Anther D  Sepal

91. Embryo sac  is  formed
inside;

A  Filament B  Anther
C  Style d  Ovule

92. B ios ta t is t i cs  he lp s  in
creat ing models to predict
outcomes, such as:

A  Designing clinical trials
B  Determining sample sizes
C  Planning experiments
d  Predicting disease spread

93. In b iosta t ist ics , which
method is used to predict future
outcomes based on current data?

A  Designing experiments
B  Interpreting results
c  Predicting outcomes
D  Analyzing data

94. Analysing the effectiveness
of fertilizers in farming practices
is an example of biostatistics in:

A  Epidemiology
b  Agriculture C  Genetics
D  Public health

95. If the data set is 5, 8, 12, 15,
20, what is the median?

A  8 b  12 C  15 D  20
96. The middle value of a data
set when arranged in ascending
order:

A  Mode b  Median
C  Mean D  Variance

97. In a data set with values 3,
3, 6, 7, 8, 9, 9, what is the mode?

A  3 B  6
C  7            d  Both 3 and 9

98. The measure least affected
by extreme values in a data set:

a  Median B  Mean
C  Mode D  Range

99. The x-axis in a bar chart
represents:

A  Data rangeb  Categories
C  Frequencies
D  Scale of values

100. Bar heights show:
a  Frequency B  Patterns
C  Percentages
D  Relationships

Short Questions

1. W h a t  i s  t h e  r o l e  o f
B ios ta t is t ics  in  b io log ica l
research? 
Ans. See on page No. 4
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2. What is Computat ional
Biology?
Ans. See on page No. 12
3. What is the required degree
for  Fisher ies  and Wild l i fe
careers?
Ans. See on page No. 5
4. D i f fe r en t ia t e  bet ween
Morphology and Physiology.
Ans. See on page No. 12
5. What is the role of Ecology
in Biology?
Ans. See on page No. 3
6. W h a t  a r e  t h e
developmental stages of humans
described in Sura Al-Mominoon,
Verse 14?
Ans. See on page No. 5
7. W h a t  i s  t h e  m a i n
advantage of interdisciplinary
collaboration in science?
Ans. See on page No. 6
8. What is a hypothesis in
scientific research?
Ans. See on page No. 7
9. How is a scient if ic law
formed?
Ans. See on page No. 8
10. W h a t  d e d u c t i o n  d i d
biologists make based on King's
hypothesis about malaria?
Ans. See on page No. 9
11. What distinguishes domain
Bacteria from Archaea?
Ans. See on page No. 21
12. How is the biodiversity
crucial for humans and for the
planet Earth?
Ans. See on page No. 25
13. W h a t  m a k e s  v i r u s e s
different from living organisms?
Ans. See on page No. 22
14. What are the shortcomings
o f  t h e  t h r e e - k i n g d o m
classification system?
Ans. See on page No. 25
15. Why cannot we classify
viruses in any kingdom?
Ans. See on page No. 25
16. How do  fu ng i  ob t a in
nutrients?
Ans. See on page No. 22
17. Enlist the distinguishing
characteristics of fungi.

Ans. See on page No. 25
18. What is the Two-Kingdom
Classification system?
Ans. See on page No. 20
19. D i f fe ren t ia te  be tween
'kingdom' and 'phylum' in the
Linnaean system.
Ans. See on page No. 20
20. How do proteins behave in
the fluid-mosaic model?
Ans. See on page No. 31
21. What key role does the
G o lg i  a p p a r a t u s  p l a y  i n
eukaryotic cells?
Ans. See on page No. 40
22. What are microtubules,
and what functions do they
perform?
Ans. See on page No. 32
23. Which organelle detoxifies
harmful subistances and breaks
down lipids?
Ans. See on page No. 40
24. What is the function of
Smooth Endoplasmic Reticulum
(SER)?
Ans. See on page No. 33
25. Wha t cou ld  happen  i f
lysosomal enzymes stop working
properly?
Ans. See on page No. 40
26. Describe the membranes of
mitochondria.
Ans. See on page No. 34
27. How are chromatin and
chromosomes related?
Ans. See on page No. 41
28. How do prokaryotic and
eukaryotic flagella differ?
Ans. See on page No. 36
29. What happens when sister
chromat ids fa i l to separate
during anaphase?
Ans. See on page No. 49
30. Enlist the events that occur
d u r i n g  t h e  G 1  p h a s e  o f
interphase?
Ans. See on page No. 53
31. What is the role of meiosis
in plants?
Ans. See on page No. 50
32. During which phase of
mi t os i s  s is te r  c h roma t ids
separate?

Ans. See on page No. 53
33. How does non-disjunction
differ from disjunction?
Ans. See on page No. 50
34. How is  cy tok ines is  in
animal cell different from plant
cell?
Ans. See on page No. 54
35. What are the key events of
anaphase in mitosis?
Ans. See on page No. 54
36. Write any four differences
between Meiosis and Mitosis.
Ans. See on page No. 51
37. How is mitosis related to
the process of regeneration?
Ans. See on page No. 54
38. What is an organism?
Ans. See on page No. 58
39. How do the smooth muscles
contr ibute to the stomach's
function?
Ans. See on page No. 63
40. What is the function of
mesophyll tissue in leaves?
Ans. See on page No. 59
41. What is the role of the
shoot system in plants?
Ans. See on page No. 63
42. What does the skeletal
system do?
Ans. See on page No. 60
43. How does the human body
mainta in a  stable in ternal
temperature?
Ans. See on page No. 63
44. What is homeostasis?
Ans. See on page No. 60
45. What is the function of the
in t e g u m e n t a r y  s y s t e m  in
homeostasis?
Ans. See on page No. 60
46. How do molecules form?
Ans. See on page No. 58
47. What are polysaccharides?
Mention two examples.
Ans. See on page No. 69
48. W h a t  a r e  t h e  m a i n
functions of carbohydrates in
the body?
Ans. See on page No. 74
49. What are essential amino
acids?
Ans. See on page No. 69
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Class Test # 6 Biology -9 Syllabus: Chapter 6-7 Objective Type Time: 10 Min.Marks: 8

Q.1:  Choose the correct option.
1. The molecules produced by living organisms are called:

A Inorganic moleculesB  Enzymes C Vitamins D  Biomolecules
2. The general formula of carbohydrates is:

A Cn(H2O)n B CHO C CnHnOn D C6H12O6
3. Phospholipids are found in: 

A Cell membranesB Hormones C Muscles D Blood
4. Molecules that serve as the basic structural units of nucleic acids:

A Proteins B Nucleotides C Lipids D Sugars
5. Metabolism is the sum of all chemical reactions that occur within an organism to:

A Break down molecules B  Sustain life
C Synthesize proteins D Produce oxygen

6. The role of protease in biological detergents is to:
A Break down fats B Degrade sugars
C Digest starch D  Remove protein stains

7. The Induced Fit Model was proposed by:
A Emil Fischer B  Daniel KoshlandC Alfred Nobel D Louis Pasteur

8. Optimum temperature for most human enzymes is:
A 37°C B 25°C C 50°C D 40°C

Class Test # 5 Biology -9 Syllabus: Chapter 5 Objective Type Time: 10 Min. Marks: 8

Q.1:  Choose the correct option.
1. The smallest unit of matter that maintains the properties of an element:

A Molecule B Atom C Cell D Tissue
2. Xylem and phloem are part of the plant tissue:

A Epidermal tissueB Vascular tissue C Muscle tissue D Epithelial tissue
3. The first level of organization that exhibits the characteristics of living organisms:

A Molecule B Atom C Cell D Organelle
4. An emergent property from organ system to organisms is:

A Muscle contraction B  Digestion C Organ formationD Consciousness
5. The level of organization involves the coordinated function of tissues:

A Cells B Tissues C Organs D Organ systems
6. The layer of the leaf covered by a waxy cuticle to reduce water loss is:

A Lower epidermisB  Phloem
C Mesophyll D Upper epidermis

7. The region of the leaf where gas exchange primarily takes place is the:
A Palisade mesophyll B Spongy mesophyll

C Epidermis D Vascular tissue

8. The primary function of the lungs:
A Pump blood B Filter waste C Gas exchange C Produce bile

�	PTO
�	
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Class Test # 6 Biology -9 Syllabus: Chapter 6-7 Subjective Type Time: 35 Min. Marks: 30

Q.2: Write short answers to the following questions. 10 × 2 = 20

(i) Define Biochemistry.

(ii) What are carbohydrates, and why are they called saccharides?

(iii) What is the function of dietary fibre in humans?

(iv) What are proteins made up of?

(v) What are lipids, and how do they differ from other biomolecules?

(vi) What are enzymes?

(vii) How does enzyme concentration affect the rate of a reaction?

(viii) How do competitive inhibitors work?

(ix) What is non-competitive inhibition?

(x) How do heavy metals inhibit enzymes?

Q.3: Answer the following questions. 1 × 10 = 10

(i) Describe the characteristics of enzymes.

Class Test # 5 Biology -9 Syllabus: Chapter 5 Subjective Type Time: 35 Min. Marks: 30

Q.2: Write short answers to the following questions. 10 × 2 = 20

(i) How do molecules form?

(ii) What is an organism?

(iii) What is the role of multiple organs in an organ system?

(iv) How does the stem contribute to plant function?

(v) What is the function of mesophyll tissue in leaves?

(vi) What is the primary function of the root system in plants?

(vii) What is the primary function of the stomach?

(viii) What does the skeletal system do?

(ix) What is homeostasis?

(x) What is the function of the integumentary system in homeostasis?

Q.3: Answer the following questions. 1 × 10 = 10

(i) Explain the levels of organization in multicellular organism. How does each

level contribute to the overall functioning of an organisms?

6
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Assessment Chapterwise Test 6Syllabus: Unit 8-9 Objective Type Time: 15 Min. Marks: 12

Q1. Choose the correct option.

1. Bioenergetics is the study of:

A Energy in organisms B Energy in ecosystems

C Energy in trophic levels D Energy conservation

2. ATP functions as:

A Energy storage B Cell structure

C Ready energy source D Oxygen carrier

3. Energy in cells is used for:

A Storing food B Oxygen release

C Sunlight breakdown D  Growth and repair

4. Oxidation in redox reactions involves:

A Losing electrons B Gaining electrons

C Breaking bonds D Making ATP

5. Reduction in redox reactions means:

A Losing energy B  Gaining electrons

C Breaking bonds D ATP release

6. ATP is composed of three subunits, including:

A Glucose, ribose, and phosphate B  Adenine, ribose, and phosphate

C Adenine, glucose, and ribose D Ribose, ATP, and phosphate

7. Essential mineral for seed germination:

A Zinc B Boron C Magnesium D Phosphorus

8. Plants facing prolonged magnesium deficiency show:

A Growth in flowers

B Yellow leaves and dropping leaves

C Increased fruit production D No symptoms

9. Role of chlorine in plants:

A Enzyme formation B  Osmosis of water

C Photosynthesis D  Stomata regulation

10. Which of the following plant nutrients is required in large amount?

A  Iron B  Zinc

C Potassium D Boron

11. Which element is required by plants for the formation of chlorophyll?

A  Phosphorus B  Calcium

C Magnesium D Sulphur

12. The primary function of root hairs is:

A  Transport of nutrients B  Storage of food

C Increase surface area for absorptionD Synthesis of proteins
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Assessment Chapterwise Test 6Syllabus: Unit 8-9 Subjective Type Time: 1:45 Min. Marks: 48

(Section - I)
Q2. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) What is the significance of redox reactions in metabolism?
(ii) What is the role of the phosphate groups in ATP?
(iii) How are ATP and NADPH formed in the light reactions?
(iv) What is the significance of accessory pigments like chlorophyll-b and

carotenoids?
(v) What is alcoholic fermentation, and where does it occur?
(vi) What happens during the process of glycolysis?
(vii) What is the role of ATP in the body?
(viii) Write the importance of oxidation-reduction reactions.
Q3. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) What are nutrients? Name their types.
(ii) What happens to plants with nitrogen deficiency?
(iii) How do xylem and phloem work together in the root?
(iv) Why is the epidermis important for root function?
(v) What is stomatal transpiration?
(vi) Where are most stomata located in leaves?
(vii) What role does evaporation play in transpirational pull?
(viii) What is the role of phloem in plants?
Q4. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) Define mineral nutrition in plants.
(ii) How is the transpirational pull important in plants?
(iii) Transpiration is the loss of water from plants. Is it a harmful phenomenon? If

no, what is its importance?
(iv) How do the plants of rubber and keekar excrete their wastes?
(v) Write down the word equation for photosynthesis.

(vi) Why is chlorophyll important for photosynthesis?
(vii) State the main purpose of cellular respiration?
(viii) Write a brief note on the role of oxygen in aerobic respiration.

(Section - II)
Note: Attempt TWO questions in all. (9 × 2 = 18)
Q5. (a) Explain ATP as a molecule that is the cheif energy currency of all cells. 4

(b)  Outline the processes involved in photosynthesis? 5
Q6. (a)  Write a note on the intake of carbon dioxide and water by plants? 4

(b)  Explain the types and importance of anaerobic respiration. 5
Q7. (a)  Explain the internal structure of root and describe the uptake of salt and water by

root. 4
(b) Describe temperature, wind and humidity as the factors affecting the rate of
transpiration. 5
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Assessment Test 8 (1st Half) Syllabus: Unit 1-6 Objective Type Time: 15 Min. Marks: 12

Q1. Choose the correct option.

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

cells?

A Cytology B Microbiology C Histology D Ecology

2. The study of the processes of heredity and variation in living organisms is

known as:

A Ecology B Genetics C Anatomy D Embryology

3. Which of the following taxonomic ranks represents the broadest rank?

A Species B  Genus C Kingdom D Domain

4. Which characteristics is unique to organisms in the domain Archaea?

A Cell walls made of peptidoglycan B  Presence of a nucleus

C Ability to live in extreme environmentsD Lack of ribosomes

5. The process of cellular respiration occurs in:

A Nucleus B  Mitochondria

C Nucleus Ribosomes D  Golgi apparatus

6. The smooth endoplasmic reticulum (SER) is primarily involved in the synthesis

of:

A Proteins B  Lipids

C Carbohydrates D  Nucleic acids

7. In which phase of cell cycle, maximum growth occurs in cell?

A M phase B S phase C  G1 phase D G2 phase

8. In which phase of cell cycle, the chromosomes duplicate?

A Mitosis B G1 phase C  G2 phase D S phase

9. Which structures are responsible for the transport of food in plant body?

A Xylem tissue B Palisade mesophyll

C Phloem tissue D Spongy mesophyll

10. In a plant, which of the following is the primary function of the flower?

A Transporting water and minerals B Supporting leaf growth

C Facilitating reproduction through pollination

D Regulating gas exchange

11. Which of the following proteins is involved in oxygen transport?

A  Insulin B  Haemoglobin C Collagen D Keratin

12. Which component of an amino acid determines its unique properties?

A  Amino group B  Carboxyl group

C R group (side chain) D Hydrogen group
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Assessment Test 8 (1st Half) Syllabus: Unit 1-6 Subjective Type Time: 1:45 Min. Marks: 48

(Section - I)
Q2. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) How was the experiment conducted to test the deduction about the cause of

malaria?
(ii) Which branch of Biology involves the study of the development of organisms

from fertilization to birth or hatching?
(iii) What were the main features of the Five-Kingdom Classification system

proposed by Robert Whittaker?
(iv) What role does the large central vacuole play in plant cells?
(v) How does the lack of a rigid cell wall benefit animal cells?
(vi) How are epidermal cells in plants adapted for protection?
(vii) How do cardiac muscle cells function?
(viii) What happens when stem cells differentiate during development?
Q3. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) How do the vacuoles in plant cells differ from vacuoles in animal cells?
(ii) What could happen if lysosomal enzymes stop working properly?
(iii) Why are the cristae important for cellular respiration?
(iv) What do mesophyll cells do in plant leaves?
(v) How would you define a stem cell?
(vi) How do cells in G0 phase differ from those in the G1 phase?
(vii) Why is mitosis vital for the development of an organism?
(viii) What is the significance of meiosis in maintaining chromosome number?
Q4. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) Differentiate between the following: Tissue and organ, Root system and shoot

system, Epidermal and mesophyll tissue
(ii) What is the role of lipids in the cell?
(iii) What are polysaccharides? Mention two examples.
(iv) Write some sources of protein
(v) How do lipids serve as energy reserves?
(vi) What role do lipids play in hormone synthesis?
(vii) What is the double helix model of DNA?
(viii) What is the specific base pairing in DNA?

(Section - II)
Note: Attempt TWO questions in all. (9 × 2 = 18)
Q5. (a) Write a descriptive note on the experiments performed by Ross. 4

(b)  Discuss biodiversity and its significance in maintaining the health of ecosystems. 5
Q6. (a)  Write any four differences between a plant cell and an animal cell. 4

(b)  Write a note on cell specialization 5
Q7. (a) Describe how the respiratory and circulatory systems work together to maintain

homeostasis of oxygen and carbon dioxide levels in the body. 4
(b) Discuss the functions of proteins. 5
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Assessment Test 9 (2nd Half) Syllabus: Unit 7-11 Objective Type Time: 15 Min. Marks: 12

Q1. Choose the correct option.

1. Prosthetic groups are;

A  Required by all enzymes. B  Proteins in nature.

C Loosely attached with enzymes. D Tightly bound to enzyme.

2. How does increasing temperature affect enzyme activity?

A  Increases activity to a point B  Always decreases activity

C Makes enzymes non-functional D No effect on enzyme

3. When we get energy from ATP, which bonds are broken?

A P-P bonds B  C-H bonds

C C-N bonds D C-O bonds

4. Light reactions of photosynthesis occur in:

A Plasma membrane of cell B  Cytoplasm of cell

C Stroma of chloroplasts D Thylakoids of chloroplasts

5. Root hairs absorb salts from soil by:

A  Diffusion B  Osmosis

C Active transport D Filtration

6. Water moves from the soil into root cells by:

A  Osmosis B  Active transport

C Facilitated diffusion D Bulk flow

7. Which of the following is an example of vegetative propagation through

runners?

A Potato B Strawberry C Onion D Ginger

8. Which plant propagates through tubers?

A Onion B Potato C Ginger D Garlic

9. The horizontal aboveground stem, which produces leaves and roots at its nodes:

A Stolon B Bulb C Rhizome D Corm

10. Which of these does NOT help a plant for vegetative propagation?

A Rhizome B Corm C Runner D Flower

11. In a data set with values 3, 3, 6, 7, 8, 9, 9, what is the mode?

A 3 B 6 C 7 D Both 3 and 9

12. If a data set has no repeated values, what is the mode?

A The highest value B The average of the data set

C There is no mode D The median value
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Assessment Test 9 (2nd Half) Syllabus: Unit 7-11 Subjective Type Time: 1:45 Min. Marks: 48

(Section - I)
Q2. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) Differentiate between catabolism and anabolism.
(ii) Explain the Lock and Key Model of enzyme action.
(iii) What is the Induced Fit Model of enzyme action?
(iv) How does an increase in substrate concentration affect enzyme activity at low

concentrations?
(v) Give an example of a competitive inhibitor.
(vi) Which type of metabolism demands input of energy? Give an example.
(vii) What do you mean by optimum temprature and pH?
(viii) How does an increase in substrate concentration affect enzyme activity at low

concentrations?
Q3. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) What happens when ADP is converted back into ATP?
(ii) What role does ATP play in metabolic reactions?
(iii) Define pigment.
(iv) How does fermentation benefit organisms
(v) What do ATP and ADP mean? what are the roles of these molecules for the

cellular abolism?
(vi) What is the significance of the electron transport chain in photosynthesis?
(vii) Define anaerobic and aerobic respiration.
(viii) What are the end products of anaerobic respiration in animals and yeast?
Q4. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) How does the pericycle contribute to water transport in the root?
(ii) What is the connection between photosynthesis and stomatal function?
(iii) How does temperature affect the rate of transpiration?
(iv) How is the continuous water column in xylem maintained?
(v) Define Transpirational Pull
(vi) What are the advantages of vegetative propagation?
(vii) What is a major disadvantage of vegetative propagation?
(viii) Differentiate between asexual and sexual reproduction.

(Section - II)
Note: Attempt TWO questions in all. (9 × 2 = 18)
Q5. (a) How do the plants excrete extra water and salts from their bodies? 4

(b)  Describe the process of gaseous exchange in plants 5
Q6. (a)  Explain osmotic adjustments in hydrophytes, xerophytes and halophytes. 4

(b)  Why do plants transpire more on windy days than on humid days? 5
Q7. (a)  What do you mean by vegetative propagation? Differentiate among different plant

structures modified for vegetative propagation. 4
(b) Explain the lifecycle of flowering plants, focusing on the alternation between the
gametophyte and sporophyte generations. 5
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Assessment Test 11 (Full Book)Syllabus: Unit 1-11 Objective Type Time: 15 Min. Marks: 12

Q1. Choose the correct option.

1. A Biomedical Engineer would be involved in:

A Designing medical equipment B Studying environmental conservation

C Developing new drugs D Conducting genetic research

2. Viruses are classified as acellular because they:

A Lack cell wall B  Have no organelles

C Lack DNA/RNA D Don't need a host

3. Conversion of light energy into chemical energy for food production occurs in

specialized organelles found in plant cells:

A Mitochondria B Chloroplasts C Ribosomes D Lysosomes

4. Movement in some animal cells, such as sperm, is facilitated by a whip-like

structure:

A Centriole B Cilia C  Flagellum      D  Plasmodesmata

5. In the wall of stomach, which tissue also contains blood vessels and nerves?

A Epithelial B Muscle

C Inner connective D Outer connective

6. In a leaf, which tissue is primarily responsible for photosynthesis?

A Xylem B Mesophyll C Epidermis D Phloem

7. After transcription, mRNA carries the nucleotide sequence to:

A Ribosome B Nucleus

C Mitochondrion D Golgi Apparatus

8. The first step in protein synthesis is:

A Transcription B Replication C Translation D Mutation

9. Which part of the follower is responsible for producing pollen?

A Stigma B Anther C Ovary D Petal

10. Which of the following is NOT a part of carpel?

A Filament B Style C Stigma D Ovary

11. The measure least affected by extreme values in a data set:

A Median B Mean C Mode D Range

12. If a data set is unimodal, it has:

A No mode B One mode C Two modes     D  Multiple modes
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Assessment Full Book Test 11Syllabus: Unit 1-11 Subjective TypeTime: 1:45 Min. Marks: 48

(Section - I)
Q2. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) What is the significance of stem cells in the bone marrow?
(ii) How does non-disjunction differ from disjunction?
(iii) During which phase of mitosis sister chromatids separate?
(iv) What is the role of spindle fibres in mitosis?
(v) What are the key events of anaphase in mitosis?
(vi) What are the major roles of the epithelial tissue present in the stomach?
(vii) How do the smooth muscles contribute to the stomach's function?
(viii) What is the role of biostatistics in epidemiology?
Q3. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) What is transcription in the process of protein synthesis?
(ii) Define amino acid and draw its structure.
(iii) What are the basic components of lipids? Draw their structures.
(iv) Differentiate between: Biochemistry and molecular biology, Composition of

DNA and RNA
(v) What is the active site of enzyme? State its importance in enzyme specificity.
(vi) Provide an example of a specific enzyme-substrate pair.
(vii) What processes occur in phloem at source end?
(viii) What causes water to flow into phloem sieve tubes?
Q4. Write short answers to any FIVE (5) questions. (5 �� 2 = 10)
(i) What is the function of lenticels in woody stems?
(ii) What are the types of transpiration in plants?
(iii) How do plants excrete extra oxygen during the day?
(iv) How do plants excrete other metabolic wastes?
(v) Define macronutrients and micronutrients and give examples.
(vi) Define transpiration and its types.
(vii) State the roles of nitrogen and magnesium in plants.
(viii) What is sexual reproduction?

(Section - II)
Note: Attempt TWO questions in all. (9 × 2 = 18)
Q5. (a) Describe the concept of division of labour and how it applies in multicellular

organisms. Give at least three examples. 4

(b)  Describe the tissue composition of the leaf. How does each tissue contribute to

the functions of the leaf? 5

Q6. (a) How do the organ systems come together to form the human body? 4

(b)  Describe the role of the digestive system and the excretory system in

homeostasis. 5

Q7. (a)  Briefly describe the factors that affect the activity of enzymes. 4

(b) Compare the Lock-and-Key and Induced Fit models of enzyme action. 5
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ANSWERS – ASSESSMENT TESTS
Assessment Chapterwise Test 1

1. A Health, food, and environment 2. A Plants and animals

3. D Environment 4. B  Drop, clot, lump, bones, and flesh

5. D  Snakes and reptiles 6. A Space exploration

7. C Robotics and AI 8. C Plasmodium is the cause of malaria

9. D  Malaria-infected individuals 10. B Ronald Ross

11. B  Plasmodium is found in mosquitoes

12. A Mosquitoes carry and transmit Plasmodium

Note: Answers of subjective questions are given in Learning Material.

Assessment Chapterwise Test 2

1. A Food and medicine 2. D  Organism diversity

3. C 1.5 million animals, 0.5 million plants 4. B  Aristotle

5. C  Ernst Hackel 6. A Polypeptides

7. B  Have eukaryotic cells 8. A Yeast 9. D Photosynthesis

10. B  Multicellular and heterotrophic11. A Protein 12. B  Lack cells

Note: Answers of subjective questions are given in Learning Material.

Assessment Chapterwise Test 3

1. A The naked eye 2. B  Robert Hooke 3. D  Exchange of molecules

4. A Most bacteria 5. B  Membrane-bound organelles6. C Nuclear envelope

7. B  Shape maintenance 8. B  Form the mitotic spindle

9. B  Proteins and RNA 10. A Larger than prokaryotic ribosomes

11. A Protein synthesis 12. C Lysosomes
Note: Answers of subjective questions are given in Learning Material.

Assessment Chapterwise Test 4

1. C  G0 phase 2. B Somatic cells 3. C  Anaphase

4. B  Mitosis 5. D  Spindle fibers 6. C Four haploid daughter cells

7. B Absorb water and minerals 8. C  Circulatory

9. B  Stomach lining from acids 10. D  Releases insulin

11. D  Temperature 12. D  All of these

Note: Answers of subjective questions are given in Learning Material.

Assessment Chapterwise Test 5

1. A Catabolism 2. B Act as a source of energy 3. D 93%

4. A Glucose and fructose5. A Starch 6. D Sucrose

7. A Protein synthesis 8. B  High metabolism 9. A Anabolism

10. D  Speed up reactions 11. A An RNA enzyme 12. B  Proteins

Note: Answers of subjective questions are given in Learning Material.
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