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Biology 9th - Detailed Question Answers

> INTRODUCTION TO BIOLOGY
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Q.1: Name and define the main divisions of Biology.
Ans: Division of Biology: There are three major divisions of biology:

(i) Zoology: The word Zoology is derived from Greek language, "Zoon” meaning
animals and “Logos” meaning “study of knowledge”. It deals with the study of
animals.

(ii) Botany: The word Botany is taken from Greek language, "Butane" meaning plants
and "Lo g "study or knowledge". It deals with the study of plants.

(i)  Microbiology: ﬂals with the stud i
which only with the helpp

Q.2: Name and define the branches of Biology. ! J‘.
Ans: other

BranchM un Eaur!\biology deal -

descrip i i dvance resdarc Ng I 2 7 & , o the
ivision of biology into speciali S AP OE ‘ ¥ :
() finf

(i)  Anatomy: Itis the study of internal p
(iii)  Cell Biology: It is the study of cell and
(iv) Histology: It is the study about structure o
(v)  Physiology: It is the study about functions of different parts of living organisms.

(vi) Taxonomy: It is the study of the rules, principles, grouping and naming the living
organisms.

(vii) Genetics: It is the study of heredity that is transferring of characters from parents to
offspring.

(viii) Developmental Biology: It is the study of formation and development of embryo. [[E:[=

(ix) Environmental Biology: It is the study of relationship between living organisms : e
nonliving factors of environment and their effects on each other.

(x) Paleontology: Itis the study of remote past organic life, with the help of fossils.
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Q.3:
Ans:

(xi) Biotechnology: The study about techniques for manipulation of gene to bring the
changes in structure and location of genes to achieve desirable characters is called
biotechnology.

(xii) Socio-biology: It is the study of social behavior of living organisms. i.e. interaction
between themselves.

(xiii) Parasitology: It is the study of parasites.
(xiv) Pharmacology: It is the study of action and effects of drugs.

(xv) Molecular Biology: It is the study of organic molecules which constitute cell and its
organelles.

Describe the relationships of biology to other sciences.

Relationshi ith Other Sciences: Biology is a multidimensional subject and
linked with s. Biology is corff

Biophysics of physics, in which |
explain the pr

determining the age of fossils.

(iii) Uses of sound waves as ultrasound
with biology.

* Biomathematics / Biometry: The branch of mathematics which collects data of living
organisms. It plays very important role in research.

* Biochemistry: It is branch of biology which deals with the study of molecules which form
living organisms or cell and requires authentic knowledge about biology and chemistry to
explain the synthesis of bio-molecules and function of different molecules in the body of
an organism.

* Biogeography: It deals with the distribution of different living organisms in different: T
geographical regions of the world. Many living organisms are restricted to‘paﬁi@l
geographical regions due to environmental conditions.

¢ Bio-economics: This deals with the economically important organisms involved in
production, e.g. meat production, etc. are calculated for cost value and profit value.
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Q.4: Describe the careers that the students, who have chosen biology, can plan to adopt.

Ans: Careers in Biology: The students, who have chosen the biology, can plan to adopt some as
a career in following fields:

(i)  Medicine and Surgery: Medicine deals with diagnosis and treatment of diseases and
surgery deals with repair, replacement or removal the affected organ.

(i)  Agriculture: This deals with production of varieties of crops, fruit, vegetables, dairy
products, etc. Pakistan being an agricultural country, it can play very important role.

(iii) Horticulture: This is also part of agriculture, in which work is carried out for the
development of new varieties of plants and their products.

(iv) Forestry: Forests are the source of biodiversity of plants and animals of many kinds
which live there. It is important in development of new forests as well as preservation of

existing ones. nl

(v) Farmnd Nfess:on the devel®pme 3 ake§ place,
such as fish le farm, poultry fa 2 eghnelogie

production of source of meat an athég'w ot

(vi) AnimalE Qﬁ( This profession i : th the

care anmnH! hich are ben

(vii) n deals wit]
roduction. Fish is one of the
(viii logy: Thi ey’ importp
manipulation of gene to produce valuabl
hormones, interferon, etc. from bacteria as

Q.5: Write translation of Quranic verses which points the Islamic view about the origin of life.

Ans: The Almighty Allah has conveyed a great knowledge about the Origin and characteristics of
animals and plants through our Holy Book, the Quran. Allah Says;

"We made every living thing from water” (Surah: Ambia, Verse: 30)

"And Allah has created every animal from water of them there are some that creep on

their bellies, some that walk on two legs; and some that walk on four. Allah creates what
He will Lo! Allah is able to do all things”. (Surah: Al-Nur, Verse: 45)

~ =2
Here water is symbolized with the protoplasm as the basis of life and the vital Power
protoplasm seems to depend on the constant presence of water.
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Q.6 Write the translation of Quranic verse which is about plant growth and development.

Ans: "And in the earth are neighboring tracks, vineyards and ploughed lands, and date-palms,
like and unlike which are watered with one water. And we have made some of them to
excel others in fruit. Lo! Here in verily are portents for people who have sense”.
(Surah: Al-Ra’d, Verse: 4)

Here Allah has revealed some facts about plant growth and development.

Q.7 Describe the role of Muslim scientists in the field of biology.

Ans: Contribution of Muslim Scientists: The Muslim scientists have played great role in the
development of biological science. They began experiments and observations from the
first century of Hijra. Following are some details about the important Muslim scientists,

who made 513 nur"nbunon towards the development of biology.

(i)  Jabir Bin Hayan (722-817 A.D): He i ofke eld of

chemis Iso wrote a numbe ~ abatiat"

and "Al re his two famous b ‘ A
(ii) i -828 A.D): | books
i n horses, "¢ Heep, "Al-
Wahoosh” on wild ani "K ' | uman

dy and their functi

(iii) Bu Ali Sina (980-1037 A.D): He w 1i s and
considered as the founder of medic st. He

identified many diseases like tuberculoSTS, MENMBItS @ : ammations.
He also worked in the field of mathematics, astronomy, physics, paleontology and
music. He wrote books like “Al-Qanoon” and “Fil Tib Al-Shafa”.

Q.8: Describe the level of organization.

Ans: vel of nization: The levels of organization in living world are based on chemical
foundation. All the living organisms are made up of cells and the protoplasm of cell is t
physical as well as chemical basis of life. These levels are as follow:
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: 7 Atomic Level of Organization: All the matter is made up of elements, which is
composed of atom. Each atom is made up of sub-atomic particles, such as electrons,
protons and neutrons. In nature, there are more than 100 kinds of elements and among
these 16 elements are called as bio-elements, which are vital for life. Only six elements
such as C, H, O, N, S and Pare called basic elements of life.

2. Molecular Level of Organization: Molecules are formed by the binding of atoms.
These organic molecules of cells are called as bio-molecules. These are constructed in
great variety and complexity. They are classified as micro-molecules and macro-molecules.
Glucose, amino acid and fatty acids are micro-molecules, whereas carbohydrates, proteins
and lipids are macro-molecules. The units of micro-molecules combine together to form
macro-molecules.

111 I—

suspension, it rotoplasm. Protopl
inorganic sub JWhen protoplasm wd
is the basic unit of fivi organisms When s

they ar erent typespoR ti Anget 8 mandner to
work t
Organs 0 |fferent types wow( in a coord ich i

organ-system. When
they forma icellula

4, Taxonomic Level: There is another lé
organisms. The species is the smallest unit of taxonomic level of organization, which
includes morphologically similar living organisms which inter-breed and produce fertile
offspring.

5. Population Level: All the members of a species, living in specific habitat are called
Population. A group of parrots living on tree, is called parrot population.

6. Community Level: The members of different species living in specific habitat a ;
called as Community. A group of different kinds of birds, living on tree, is called as bird
living on tree, is called as bird community.
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Q9:

Q.10:

7. Ecological System: Communities always depends upon their non-living environment
is a reciprocal interaction for their survival. For example oxygen for respiration is obtained
environment and in turn for respiration is obtained from environment and in turn given
out CO,. This interaction is called Ecosystem or Ecological system.

8. Biosphere Level: The part of earth where life exists is called biosphere. It consists of
different kinds of eco systems.

Define the following :
(i)  Unicellular Organization
(ii) Colonial Organization

(iii) Multi-alu I“-izatlon

(i)  Unicellular Organization : All singlé
They digest t ,i€spire, excrete, mov
Bacteria, Am mecium and Eug enﬁ

=

organis ' ' '
m ﬂ nir re
onial Organization :

ies but do not have an

(i)

colonial form of organization.

(iii) Multi-cellular Organization: The organism formed by many cells is called as
multicellular organism. Frog and mustard plant are examples of multicellular organization.

Write a short note on Mustard plant.
Ans: Mustard plant:  Brassica campestris is commonly known as mustard plant and

locally it is called "Sarsoon". It is multicellular and cultivated in winter season. The leaves

this plant is 1 to 1.5 meter.
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Ans :

Dissected Frog
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Q.12: Write a short note on frog.

Ans: Frog: Rana tigrina is the scientific name of spotted frog found commonly in our region. It
is multicellular animal. It lives in both water as well as on land. Its body is divided into
head and trunk. There is no neck. Its body is made of organ system with different organs.
All organs are made of different tissues such as epithelial, glandular, muscular, nervous
etc. Frog lives near ditches, pools, ponds, stagnant stream and slow moving rivers. It feeds
on small insects.

Activity: Identification of organs and organ-system in dissected frog.

Material Required:
* Preserved frog * dissecting tray * dissection * box pins

Procedure:dzn\luerved frog on a disseetingtraye nack, as srates are

dissected ventrally, pin down the fore li

abdomen venfral cloaca to the mo : o each
side and pin d@w se the visceral org: | . : e help

of diagram. Locate the organs and identify

Man R&uﬁaent organs Wi

Organs

Mouth, buccal cavity, pharynx, esophagus,
stomach, small intestine, large intestine,
cloaca, liver, gall, bladder, pancreas.

Heart, atria ventricle, Aortae, Vena cavae Circulatory system

Lungs, trachea, nostrils Respiratory System
Kidneys, Ureter, Urinary Bladder Excretory System
Testes, vasa efferentia, Ovaries, Oviduct, . O’
Ovi Reproductive System
visac ~ .~
Brain, Spinal Cord, Nerves Nervous System
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Q.13: Draw a labeled diagram of frog's digestive system.
Ans :

FOR *

Frog Digesti

ase s h b bbbl

Ans: Amoeba : Amoebais a umcel
at ant water.
cell membrane which helps in movement ©
part of cytoplasm is clear and transparent,
endoplasm (sol). The cytoplasm contain

Amoeba
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Q.15: Write a short note on volvox.

Ans: Volvox : Volvox is a polyphyletic (many ancestors) genus of chlorophyte green algae in the
family Volvocaceae. It forms spherical colonies of upto 50,000 cells. They live in a variety
of fresh water habitats and were first reported by Antonie Van Leeuwen Hoek in 1700.
Volvoxonce once called algae that live together in a colony. Each Volvox cell has two
flagella. The flagella beat together to roll the body in water. Volvex cells have chlorophyll
and make their own food by photosynthesis. These photosynthesis organisms are an
important part of many aquatic eco-system. Volvox are not harmful to humans because
they do not produce any toxic substance.

FOR MORE NOTES, MCQS & ONLINE TEST
ADAMJEECOACHING.BLOGSPOT.COM
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Q.1: What is Biology?

Ans: Biology is a branch of natural sciences which deals with the study of living beings. It
provides the knowledge about living organisms. The word biology comes from Greek
language "Bios" meaning "live" and "Logos” meaning "thought or reasoning”. Thus biology
means study of Life.

Q.2: What is Life

Ans: Life cannot be defined properly, but on the
through follofunns of living organis
(i) Digesti igati

Q3:

Ans: , the
movement of animals follows the laws of rM&¥He g dred as
interdisciplinary science, which is related with other sciences.

Q.4: How farming profession helps mankind?

Ans: Farming is the science of developing and maintaining farm. With the advancement of
farming techniques, man improves the quality and yield of the existing varieties and
produces certain new varieties of crops. This helps to overcome the problem of food
shortage, incidence of famine declines and economic conditions of mankind a
improving. =
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Q.5:
Ans:

Q.6:
Ans:

Q.7:
Ans:

Q.8:
Ans:

LAll the e w8 §ing in

How new varieties of plant are produced?

The new plant varieties are produced by selection and hybridization. Selection is a non-
random process which leads to individuals of different genotypes being represented
unequally in their progeny in later generations of a population of self-propagating units.
Selection can be natural or artificial. Hybridization is the crossing of two varieties, species
or genera having desired genes by bringing together the useful characters of these into
one progeny. Both these processes produce new plant varieties.

Why species is called as smallest taxonomic level?

Species is called as smallest taxonomic level because it is the smallest and basic unit of
classification. Taxonomic studies consider a group of individual organisms with
fundamental i as a species. Thus all the individual members belonging to
particular s similar characters and can breed among themselves to produce
a similar type*of

How populatiF ugent from commun

cific habltat are called Pop

A group on tr p : inds liging on
parrot population. alled S : ee, is

Differentiate between Colonial organization and multicellular organization:

Colonial Organization Multicellular Organization
The individual organisms that form a colony | Cells from a multicellular organism (e.g.,
can, if separated, survive on their own liver cells), if separated, cannot survive on
their own.

: : (115
If all members of an aggregation can |If some members of the aggregation carfyi:¥

perform all the basic functions of life for | out functions that others cannot,—so-the}
themselves, so none of them depends on | respective contributory functions are eac
others to do things they cannot, then the | necessary to the survival of the whole, then
aggregation is a colony. it is a multicellular organism.

INTRODUCTION TO BIOLOGY - Short Question Answers Page 12
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Q.9: Differentiate between Agriculture and Horticulture

Ans:

Agriculture

Horticulture

A branch or sub category of agriculture.

A broad term that covers forestry,
agronomy, animal husbandry, aquaculture,
and, horticulture.

Focuses on  cultivating,  marketing,
improving, and technology of plants for
food and other human necessities

Covers cultivating plants and raising animals
for food and other human necessities

Sometimes called "gardening".

Sometimes called "farming"

NoTEs, MCQS & ONLINE TEST

Short Question Answers
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Q.1: What is science and scientific method?

Ans: Science: Science is the systematic study of nature and how it affects us and the
environment. It is a body of knowledge that is constantly changing through the use of
better and more accurate tools for investigation.

Scientific Method: At the core of biology and other science lies a problem-solving
approach called the scientific method. The scientific method is a series of steps followed

Q.2: Explain the st imlogical method in dét
Ans: Steps of BioluF od : Biological me

1. Observation 2. Hypothesis

- NIOREL,
Chart t gical Methog:

[ Related observations and pre

v

l HyEothesis }=
[lnductive ] ‘{ To explain Deductive
Reasoning Hypothesis Reasoning
B
Experiment

v

[ Data Collection and Data analysis ]

+ ’
If data supports If data does not _
hypothesis supports
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(i)  Observation: The first step is to identify the reason of the problem followed by the
formulation of a question about what has been observed. The solution of biological
problem starts with observation. An observation is a statement of knowledge gained
through the senses (quantitative) or through the use of scientific equipment
(quantitative).

In 1880, a French physician, Laveran, studied the blood sample of malaria patient under
microscope and observed tiny creatures in it and named as Plasmodium. So the
observation was made that Plasmodium is present in the blood of malaria patients.

(ii) Hypothesis: Hypothesis is a key component of the scientific process. It is defined as
“the intelligent guess made by a scientist in the form of statement”. A hypothesis must be
testable thro X '“entation. Hypothesis must either be supported or falsified by

experiment.

For Example: In malaria case, an intellig i ‘ i
Plasmodium iF"Rof malaria. l:l m
(ili) Reasoning: Biologists collect inform@ati .ﬂ
hypothMﬂﬂgE'-*')ning process
reasoni EEE

ctive reasoning moves f ific
M.

Deductive reasoning moves from general tc

Deductive reasoning can be tested and
following deduction is made:

“If Plasmodium is the cause of malaria, that all the malaria patient should have
Plasmodium in their blood”.

(iv) Experiment: Once a problem has been observed and a hypothesis is suggested, the

next step in the scientific method is to design an experiment based on reasoning.

Experiment is a practical performance of a scientist to identify the real cause of a problegg * A0
T wlad

based on inductive and or deductive reasoning. A key assumption is that the e@e
will be repeated many times by other scientists. Scientist performs two types of test i.&
control group and experimental group. To find out the cause of malaria, blood samples of
100 malaria patients (experimental group) and the blood samples of 100 healthy persons
(control group) were examined under microscope.

SOLVING A BIOLOGICAL PROBLEM - Detoiled Question Answers
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(v) Result: The results are where we report what happened in the experiment. That
includes detailing all observations and data made during experiment. Result verifies the
hypothesis. In the case of malaria, it was found that all the malaria patients (experimental
group) had Plasmodium in their blood whereas the blood samples of healthy persons
(control group) were free from Plasmodium,

(vi) Conclusion: The final step of the scientific method is developing conclusion. This is
where all the results from the experiment are analyzed and a determination is reached
about the hypothesis. If our hypothesis was supported, it's great. If not, we repeat the
experiment or think of other ways to improve our procedure.

Example: Conclusion is made that “Plasmodium is the cause of malaria”.

Explain theory, law an"principle.

Theory: As Tﬁaore evidences comé

hypothesis gains ing acceptance apd eventua '

theory. A theory is a set of scientific as ti i

supporMﬂWt‘t fully proved. ‘
e na :

reliabl

]
ais of naturdl
servations and data colle m |dts X
evo

Law: A scientific law is a uniform or consta

theory. Biology is short in laws due to puzzling nature o

Principle: When a theory can explain many natural phenomena and is consistently
supported by experiment and also universally accepted by the scientist it becomes a
scientific principle.

Distinguish between the following in tabulated form.

() Theoryand Law (ii)  Inductive reasoning and deductive reason?ﬁi‘a
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Difference between theory and law
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Law

Theory

A law is an observation

A theory is the explanation of that

observation

A law does not require experimentation

A theory requires experimentation
under various conditions.

A law does not become obsolete with
time.

A theory may become obsolete with
time.

A law cannot be replaced or changed

A theory can be replaced by another

A Iathuly observable fac

Itis the , to
n g#conclusi
from known related facts and
information.

Deductive reasoning follows a top-dd
approach.

approach.

Deductive reasoning starts from
Premises.

Inductive reasoning starts from the
Conclusion.

Use of deductive reasoning is difficult,
as we need facts which must be true.

Use of inductive reasoning is fast and
easy, as we need evidence instead of
true facts. We often use it in our dajly+
life.

In deductive reasoning, arguments may
be valid or invalid.

In inductive reasoning, arguments ma¥ %
be weak or strong.

Deductive reasoning reaches from
general facts to specific facts.

Inductive reasoning reaches from

specific facts to general facts.
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Q.5:

Ans:

Why experiment is necessary for theory?

Natural science is a reasonable enterprise based on valid experimental evidence, criticism,
and rational discussion. It provides us with knowledge of the natural world, and it is
experiment that provides the evidence that grounds this knowledge. Experiment plays
many roles in science. One of its important roles is to test theories and to provide the
basis for scientific knowledge. It can also call for a new theory, either by showing that an
accepted theory is incorrect, or by exhibiting a new phenomenon that is in need of
explanation. Experiment can provide hints toward the structure or mathematical form of a
theory and it can provide evidence for the existence of the entities involved in our
theories. Finally, it may also have a life of its own, independent of theory. Scientists may

investigate a phenomenon just because it looks interesting. Such experiments may
provide evidence for a future theory to explain.

Describe dadrﬂwlaun and data analys

For data orga will prepare a tablg

data points 'H bad or that don
incredible discoveries in science were made béc

MURENT e

Proportion: It is an equation stating that twd
Example: 4:12::1:3.

Why mathematics is an integral part of the scientific process.

For example, if a biologist is studying the insect population. He goes into the field and
counts the population sample in a specific region, then compares his sample with other
regions to get population estimated. At every step of this process, he depends upog
mathematics to measure, predict, and understand natural phenomena. One w ¢ gL
mathematics in biology is the creation of mathematical models. There are equations o
formulas that can predict or describe natural occurrences, such as organism behavior
patterns, population changes over time, structure of protein, height of living organisms,
population of an endangered species, bacterial growth and so on. We can say that
mathematics plays a critical role in better understanding the natural world.
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Q.8: Why table or graph is necessary for data organization?

Ans: Table and graph is necessary for visual representation of results. Before conducting a
meaningful investigation, it's important to organize the data we collected. By organizing
data, a scientist can more easily interpret what has been observed. Since most of the data
scientist collect is quantitative, data tables and charts are usually used to organize the
information.

They allow the investigator to get a visual image of the observations, which simplifies
interpretation and drawing conclusions. Valid conclusions depend on organization and
clear interpretation of data.

FOR MORE NOTES, MCQS & ONLINE TEST

Jﬂl“EECOACHING.BLOGSPOT.COM
=
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Q.1: What is biological method?

Ans: The system of advancing knowledge by formulating a question, collecting data bout it
through observation and experiment, and testing a hypothetical answer about Living
things is called biological method.

Define bioloﬂ:ﬂl“.
Biological pr of questions to b

problems can be environmental, ecological,
problems are Bei
answers that the

wrs ol IR ELLL

s of Biological Method :
1. Observati . Hypothesi :

5. Result 6. Conclusion

What is mathematical biology?

Mathematical Biology: It is a field of research that examines mathematical
representations of biological systems.

Why biological sciences need mathematical models?

One key role of mathematics in biology is the creation of mathematical models. There arg’}
equations or formulas that can predict or describe natural occurrences, such as-orgafis
behavior patterns, population changes over time, structure of protein, height of living |
organisms, population of an endangered species, bacterial growth and so on.
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Q.6: Theory is highly reliable scientific explanations, why?

Ans: As more and more evidences come to hand in the favour of hypothesis, the hypothesis
gains increasing acceptance and eventually is promoted to the rank of a theory. A theory is
a set of scientific assumptions consistent with one another and supported by evidence,
but not fully proved. Scientific theories are well-tested and highly reliable scientific
explanations of natural phenomena. They unify many repeated observations and data
collected from lots of experiments.

Draw a chart showing steps involved in biological methods.

Ans: Chart to show the steps of Biological Method:

J 0 I N [Biological Problem
v

v

If data supports
hypothesis

Q.8: Why table or graph is necessary for data organization?

supports

Ans: Table and graph is necessary for visual representation of results. Before conducting|'a A
meaningful investigation, it's important to organize the data we collected. By organizi EEJ:
data, a scientist can more easily interpret what has been observed. Since most of the data |
scientist collect is quantitative, data tables and charts are usually used to organize the
information.
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Q.9: Why experiment is necessary for theory?

Ans: Experiment can provide hints toward the structure or mathematical form of a theory and
it can provide evidence for the existence of the entities involved in our theories. Finally, it
may also have a life of its own, independent of theory. Scientists may investigate a
phenomenon just because it looks interesting. Such experiments may provide evidence for
a future theory to explain.

FOR MORE NOTES, MCQS & ONLINE TEST
ADAMIJEECOACHING.BLOGSPOT.COM
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Q.1: Define and explain 'Classification’.

Ans: Classification: Biologists mapped the whole diversity of organisms exist on earth, into
simple group. To understand about the characteristics of specific organisms individually, is
simply called classification. Classification is actually based on the similar and dissimilar
characteristics what organisms shared with each other and by this biologists can easily

study and ideJntiﬁhi cﬁanisms.
What is biodiyersity?
Biodiversity: Eﬁlﬂ is the combinatic

thus it is defined as, "The biodiversity or i

within i@sfexist on diffe
differe eria, protoz

Describe the importance of bioiversity.

Importance of Biodiversity: Biodiversity pr w clude
fiber, oil, dyes, rubber, water, timber, pape ili em by
recycling the nutrients, reduces the amount of pollution by means of forest. Biodiversity
also plays an important role in drug discovery and medicinal resources. Medicines from
nature account for usage by 80% of the world's population. It also beautifies the nature
with lots of trees and animals found in different regions which enhances the tourism.

Describe the principles of classification.

A system of classification is necessary because of the abundance of the variety-of ifé 'i
earth. There are currently around 1.5 million species that have been described and have
been given scientific names. In future, more can be identified if they are found.

BIODIVERSITY - Detailed Question Answers




B1OLOGY 9TH adamjeecoaching.blogspot.com

To study such a diverse pack of organisms exist on earth, biologists classified the
Organisms into groups and sub groups. This grouping of organisms is called biological
classification.

Principles of Classification: Some organisms share similar fundamental characteristics or
functions. It is further explained by means of Morphology (external features of an
Organism) in which we study the organisms on the basis of their Homologous and
Analogous.

Homologous: In biology, it means similar in structure and have different functions. In
other words it means a similarity in internal or chromosomal structures. With internal
structures, homology indicates organs that have similar positions, structures, or
evolutionary origins. Organs do not have to have the same function to be homologous.

Analogous: dﬂj “alogous means different in structure and have same functions.
Analogous similar structurgs o] inde i ivi
organisms to ame purpose.

Sometimes it I i Rle to classify organis

scientists use other characteristics to cI‘ i

genetic are classifig
constit ment patter )

emical substances of the or rec
Taxono . groyps into

and form a ladder, called taxonomic hie
kingdoms, so, the kingdom is the highée
similarities, each kingdom is further divided into smaller taxa in the following ways:

Units of classification: The smallest and basic unit of classification is species. Taxononig
studies consider a group of individual organisms with the fundamental similarities as an 3
species. Thus all the members of the particular species share the similar characteristics'®:
and can naturally interbreed to produce a fertile offspring. Closely related species are
grouped. together into genera (singular-genus). Similar genera are grouped together into
families, families into orders, orders into classes, classes into phyla or division and phyla or
division into kingdoms.
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le classification of two Organisms

Taxa

Human

Pea

Kingdom

Animalia

Plantae

Phylum

Chordate

Magnoliophyta

Class

Mammalian

Magnoliopside

Order

Primates

Fabales

Genus

Homo

Pisum

Species

Sapiens

Sativum

Scientific name

Homo sapiens

Pisum sativum

Define taxonomy.

. Taxonomy: Biologists classified the organisms in order to make them study easily, so the

science of clﬂnlr“called Taxonomy. (Tazm=group, Nomy=naming)
Explain the urf Qniﬁcation.
. Units of Classifica -
1 :MﬁRE ' qn'm of organis|
EEm

3. Family: Group of closely related genefa
4. Order: Group of closely related familigs
Class: Group of closely related order is called class.

Phylum: Group of closely related classes is called phylum.

Kingdom: Group of closely related phyla is placed together in Kingdom.

Explain the aims of classification.
: Aims of Classification: The main aims of classification are:

(i)  To determine similarities and dissimilarities among organisms so that they can be
studied easily.

(i)  To find the evolutionary relationship among organisms.

BIODIVERSITY - Detailed Question Answers




BIOLOGY 9TH adamjeecoaching.blogspot.com
Q.8: Briefly describe the history of classification.

Ans: History of Classification: The system that we still use today for giving scientific names to
plants and animals has many founders, from the Greek philosopher Aristotle to the
Swedish physician and botanist Carolus Linnaeus.

Aristotle: Taxonomy's first father was the philosopher Aristotle (384-322 BC, sometimes
called the "father of science". It was Aristotle who first introduced the two key concepts of
taxonomy as we practice it today: classification of organisms by type and binomial
definition. Aristotle was the first to attempt to classify all the kinds of animals in his book
on Animals (historia Animalium in Latin). He grouped the types of creatures according to
their similarities: animals with blood and animals without blood, animals that live on
water and animals that live on land.

Abu Usman Abu Usman Umer Aljahuz was the first eminent Arab zoologist

of the Mush sed to slaughter ani ing the.int
bodies. He al the abdomen of p J
embryos and E of each one of th

wt

big volumes an (Book of Ani

which s and treatmert. -
Carolu !we!lred as the fath d
o |

How living organisms are classified into tw

Two Kingdom Classification: Previously the

the organisms possess cell wall were placed‘imep
possess cell wall were placed in animal kingdom.
Animal

Kingdom

absent —======~ locomotion present
/ slow === response to external stimuli —-- fast \
v / e \ v
Plants ———————o— do not eat =—--=- mode 0 nutrition —=----eat  ____ " il
met — conductile and contractile system — present7
present ———==———— cell wall ————————-— absent
Y Y
Bacteria, Algae Fungi, Invertebrates
Bryophtes, Pteridophytes, {including peorozoa),

Gymnosperms, and Vertebrate
angiosperms

The Liviilg Being
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Q.10: How living organisms are classified into three kingdom classification?

Ans. Three Kingdom Classification: Ernst Hackle in 1866, introduced a new kingdom named as
Protista to accommodate the organisms exhibiting characters either common to both
plants and animals, or unique to their own such as Euglena, Bacteria were also placed
under this kingdom.

THE LIVING BEING
I

All organisms lacking tissue-system, All organisms having diverse tissue-system
morphological complexities, and with well defined division of labour and
division of labour maximum morphological complexities
diversified type of modes Autotrophic Holophagic
0 i mode of nutrition mode of nutrition

Kingdom

Algae (micro, macro)

Q.11: Desc

Ans: Four Kingdom Classification: After the dle
(1959) came forward with a four kingdom
a new kingdom named as Monera to place 3 i ich i aryotic
unicellular organisms and remaining single celled eukaryotic organisms were included in
Protista.

THE LIVING BEING

v I !
Kingdom Kingdom Kingdom Kingdom
Monera Protista Metaphyta Metazoa

v v v v

Lower protists Higher protists Plants Animals
(Prokaryotic protists) (Eukaryotic protists) (Eukaryotic) (Eukaryotic)———~7

v v v v

Bacteria and Blue Algae and Bryophytes, pteridophyte, Invertebrates and

Green algae Fungi Gymnosperms and Vertebrates
Angiosperms
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Q.12: Describe in detail five kingdom classification.

Ans: Five Kingdom Classification: Robert Whittaker in 1969 classified the organisms into five
kingdoms which clearly categorized fungi into a separate kingdom. This system of
classification was based on:

Cellular structure and body organization; unicellular Prokaryote, Unicellular and
multicellular eukaryotes.

Mode of nutrition; autotrophs (plants), Ingestive heterotrophs (animals) and
absorptive heterotrophs (fungi).

THE LIVING BEING
Bacteria and

Photosynth ngdom >
Absorpﬂ I II Monera Cyanobacteria

Absorption,

Photosynt
Ingesti n

N Fungi ? J

Micro fungi Macroalgae, B
Macro fungi Pteridophytes,
slime and water mould

Five Kingdoms:

(i)  Kingdom Monera: It includes all the prokaryotes i.e., bacteria and cyanobacteria.

(i)  Kingdom Protista: It is the place for all the eukaryotic unicellular organisms, except
yeast which some of them have the features of both plant and animal like mo
protists are aquatic. It includes protozoa and unicellular algae. .

Kingdom Fungi: It includes all the multicellular eukaryotic fungi. They a s

Achlorophyllous, absorptive heterotrophs. They have cell wall made up of mainly

chitin. They have a body called Mycelium which is made up of a thread like structure

called hyphae.
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(iv) Kingdom Plantae: It includes all the multicellular, eukaryotic, photosynthetic or
arganisms. They have cell wall mainly made up of cellulose. It includes multicellular
algae, bryophytes, pteridophytes, gymnosperm and angiosperms.

(v) Kingdom Animalia: All animals are multicellular, eukaryotic which are ingestive
heterotrophs without cell wall. It includes all vertebrates and invertebrates except
protozoa.

Q.13: What do you know about the structure of virus? Why virus is not placed in any
kingdom?

Ans: Structure of Virus: Virus is non cellular obligate endoparasite (lives inside host cell) It does

not have cell igation but do have nuclear material either DNA or RNA. It has
protein coatfgall that encloses the jueleicaeie produces-oniysinsidesthe host
like, cold, flu olio, hepatitis, AIQS& t kannot
be placed in a e kingdoms. u

Q.14: What Muml !:ionomial , a ages of
%ientific over common name?

Ans: Binomia : A sciengffic name gi i rds is

known as binomial nomenclature.

"
Carolus Linnaeus, Swedish naturalist and mr ciples

for defining natural genera and species of Ofge gtea em for
naming them. Through a system of nomenclature in which each species of animal, plant or
others receives name of two terms of which the first identifies the genus to which it
belongs and the second the species itself or its specific names.

The Advantages of Scientific over Common Names: The advantages of scientific over
common names are that they are accepted by speakers of all languages, that each name
applies only to one species, and that each species has only one name. As common names
cause many problems to identify the organisms as different regions have differept .
languages for the same thing for example; common name of onion in Urdu is "Piyaz" l’é

in other regions it is also known as 'ganda’ or 'basal' etc. but in scientific language-iA EJEI ok
own as Allium cepa. '

This avoids the confusion that often arises from the use of a common name to designate
different things in different places or from existence of several Common names for a
single species.
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Q.15: Describe the principles of binomial nomenclature.

Ans: Principles for Binomial Nomenclature: Some of the rules which are universally adopted
for writing scientific name of a species are:

e Scientific name of any organisms should be italicized when printed, such as Homo
sapiens and when handwritten these are underlined.
The first word of the name is generic always started with capital letter, while second
term is species which is never capitalized.
When the scientific name is written first time, it is written full but when it is repeated
several times it is abbreviated. For example: The scientific name of the red rose is Rosa
indica, it is abbreviated as R. indica.
Sometimes the author name appears after species name which means the species was

described xample; (mango plant) Mangifera indica L. it means Mangifera
indica w d by Linnaeus.
Q.16: Define conselE n Rlodlversny
Conse Conservat|
saving the sp om dangers

HENE
Q.17: Wbiodi :

and plateaus. There are coastal areas along the Arablan Sea and mountains of the
Karakoram Range in the north part of Pakistan.

This diversity contains diversified habitats and landscapes that support a rich biodiversity

of both fauna and flora (animals and plants respectively). Arid and semi-arid regions
covering almost 80% of the total land area of the country possess significant portion of
country's biodiversity. During the last two-three decades, a number of animal and plant
species have become threatened endangered mainly due to over exploitation and loss &f & D
natural habitat. Factors like deforestation, overgrazing, soil erosion, salinity and wate oY
logging are posing major treats to the remaining biodiversity of the country. T
continuing loss of forest habitat, with its associated fauna and flora, will have serious
implications for the nation's other natural and agricultural ecosystems. To overcome all
these problems biodiversity should be paid attention in order to save the organisms from

being endangered.
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Q.18: Describe the reasons to conserve biodiversity.

Ans: Reasons to Conserve Biodiversity: Biologists warned that global ecosystem would be
collapsed if biodiversity continues to reduced at the same rate. Therefore, it is mandatory
to conserve life on earth in order to make nature stable. Some of the key points are
highlighted below:

e Human should conserve biodiversity because of its benefit for example services and
biological resources which are essential to live our life on earth.
Biodiversity boosts ecosystem productivity where each species can easily survive in
their habitat, if the one will not conserve biodiversity, so food chain and ecosystem will
be imbalanced.
With more plants, trees and animals, the soil improved and became stronger less prone

to erosio“ﬁl&“j flooding.

: What are thﬂnssociated to consé
Problems A i (] i
"Biodiv W

I I [ |

for performance).
e Lack of funding.

: Describe the problems associated to conserve biodiversity due to human intervention.
blems Associated to Conserve Biodiversity due to Human Intervention:

The International Union for Conservation of Nature (IUCN) reported that 75 percent &
. . . . 1 \—-7"‘7 o
genetic diversity of agricultural crops has been lost, 75 percent of the world's fisheries afel’s
over exploited, and one-third of coral reefs are threatened with extinction. Man is the
factor, which is directly involved in the destruction of biodiversity. The table below show

some of the human intervention in the loss of biodiversity.
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Table: Impact of human activities on Biodiversity.

Human activities

Urbanization or
Industrialization

! ! ; !

Soil erosion Plant
life destroy Low Global Direct killing of
rainfall Climate Warming wild animals

Deforestation Pollution Over-hunting

Overpopulation
leads to the need
of buildings.

FOR
- MOREML.-)

Ans: Deforestation: The cutting down of trees fohthe st i est land
is known as deforestation.

Forests cover 31% of the land area on our planet. They produce vital oxygen and provide
homes for people and wildlife. Many of the world's most threatened and endangered
animals live in forests, and billions of people rely on its benefits. Forests offer food, fresh

air clothing, medicine and shelter. Forests play a critical role in reducing climate change
because they act as a carbon sink soaking up carbon dioxide that would otherwise be free

in the atmosphere and contribute to ongoing changes in climate patterns. But man Js; ) S
destroying this natural beauty by cutting them down for his sake and comfort. ~——7

Causes of Deforestation: Deforestation is done deliberately due to the mining, pap
urbanization, timber, for making roads and agriculture expansion and livestock breeding.
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Effects of Deforestation: Deforestation result with the great loss in biodiversity such as:
increase in the concentration of green-house gases (carbon dioxide, methane, water
vapour, nitrous oxide etc.) which leads to global warming, temperature will be high that
cause glaciers melting which is the reason of raising sea level and cause flood. It is also the
reason of habitat loss of wild life. Soil erosion, low rainfall due to no transpiration are also
the result of deforestation.

Q.22: Write few lines on endangered and extinct species.

Ans: Endangered and Extinct Species: Due to human activities such as entertainment or food,
animals are becoming endangered (at risk of extinction in future) of some have gone
extinct (suret ofﬁoI inding the last individual that species in ecosystem). Some of the

endangered entioned below:

Marco polo European Otter Baluchistan Forest
sheep Dormouse

Sindh Ibex
(Markhor)

Indus river dolphin Asian black bear
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Q.23: Why amoeba is not placed in animal kingdom?

Ans:

We can't say amoeba or any other single celled hetrotropic organism as animal because
they don't come under the kingdom Animalia. They all comes under Kingdom Protista.

As we consider five kingdom classification system in which following characters were took
into account:

1)  cell type ( prokaryote or eukaryotes)
2) complexity of cell organization ( differentiated or non-differentiated)

3) mode of nutrition ( autotrophic or hetrotrophic)

4) Reproduction

5) evoludﬁlﬂnship.

According to which all such organisms like a
diatoms, dint:tc fall under the
Amoeba is a ade up of only ong
Explan '|1s're multicell
than o EEE

: Why cyanobacteria are placed in monera?

Bacteria are neither plants nor animals and ) called
the Monera. Some bacteria, including the ; ha 3 ple€-green
algae, are capable of photosynthesis, thereby acting like plants. Bacteria are very simple
cells.

Blue-green algae, also called cyanobacteria, any of a large, heterogeneous group of
prokaryotic, principally photosynthetic organisms. Algae have since been reclassified as
protists, and the prokaryotic nature of the blue-green algae has caused them to be
classified with bacteria in the prokaryotic kingdom Monera.

Cyanobacteria are included in Kingdom Monera because they are neither plants_n o
animals, they are single celled organism and are prokaryotes. They are simplest organisn=
So, they were placed in Kingdom Monera.
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Q.25: Distinguish between the following in tabulated form

Ans:

(i)
(ii)
(iif)

Plan't kingdom and Animal kingdom
Monera and protista

Fungi and Plantae

i) Difference between Plant Kingdom and Animal Kingdom

Plant Kingdom

Animal Kingdom

It has multicellular eukaryote plants.

It has multicellular eukaryote animals.

Presence of cell wall (made up of
cellulose.)

Absence of cell wall.

Capable of pr ing their own food
(autoﬂ I» of nutrition.)

Photosynthes
preserF

is occurrence due to the
Fﬁoplast.

Depend on others for their food
requirements (heterotrophic mode of

are i
eir life.
HENn

Have reserved food in the form of
starch.

glucose.

ii) Difference between Kingdom Monera and Kingdom Protista

Kingdom Monera

Kingdom Protista

Monera are unicellular organism’s
having prokaryotic cellular structure.

Protista are also unicellular organisms

though possess eukaryotic cellular
organization.

Cellular organelles are absent.

. “'-.___—“7
Well defined as well membrane- Of
bounded cellular organelles are
present.

Monera are simple in structure, with no
complexity.

Protista are complex in structure.
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4.

It contains small microorganisms.

It contains organisms that are larger
than Monera.

5.

Mitochondria and chloroplast are not
present.

Mitochondria present for cellular
respiration, chloroplast for
photosynthesis.

Moneras does not possess a true
nucleus.

Protists have their own nuclei, bounded
with nuclear membrane.

Mode of nutrition can be autotrophic or
heterotrophic.

Mode of nutrition can be holozoic or
parasitic or photosynthetic.

Flagella and cilia are not present in
Monera.

Falagella and cilia are used for
locomotion in some organisms, some
also have pseudopodia.

They are cosmopolitan, which means
they are found everywhere.

They are found partially in aquatic
environment, moist soil, shady places,
etc.

as parasites.

Fungi are the decomposg

4,
Fungi cell may be uninucleate or
multinucleate. nucleus.

6. | Fungi body is filamentous made up of Plant body is differentiated into stem,
mycelium and hyphae, non- root and leaf.
parachymatous without complex organs
or differentiation.
In plants, stored food is starch. In fungi, stored food is glycogen.

8. Plants reproduce by seeds. Fungi reproduce by spores. oF
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Biology 9th- Short Question Answers
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Q.1: Define and explain 'Classification’.

Ans: Classification: Biologists mapped the whole diversity of organisms exist on earth, into
simple group. To understand about the characteristics of specific organisms individually, is
simply called classification. Classification is actually based on the similar and dissimilar
characteristics what organisms shared with each other and by this biologists can easily

study and |dent| the organisms.
What is bio "
- odiversity: diver is the combinatia
thus it is de ﬁme biodiversity or [bi
within or am cies exist on diffée ent‘

Z‘ZZZMM?? LR

Explain the units of classification.
. Units of Classification:

Species: Species is a group of organisms which can interbreed and produce fertile
offspring.

Genus: Group of closely related species is called genus.

Family: Group of closely related genera is called family.

Order: Group of closely related families is called order.

Class: Group of closely related order is called class.

Phylum: Group of closely related classes is called phylum.

Kingdom: Group of closely related phyla is placed together in Kingdom.
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Q.5:

Ans:

Q.6:

Ans:

What do you know about the structure of virus? Why virus is not placed in any
kingdom?

Structure of Virus: Virus is non cellular obligate endoparasite (lives inside host cell) It does
not have cellular organization but do have nuclear material either DNA or RNA. It has
protein coat called capsid that encloses the nucleic acid. It reproduces only inside the host
cell. It causes number of diseases in plant like tobacco Mosaic Disease etc. and animals
like, cold, flue, dengue, polio, hepatitis, AIDS etc. Due to its non-cellular nature it cannot
be placed in any of the five kingdoms.

Define conservation of biodiversity.

Conservation ilefsity: Conservation of biodiversity simply is the way of caring,

saving the species, rth from dangers.

Write few ImF anrn\gered and extin

Why scientific naming is necessary?

The advantages of scientific over common

of all languages, that each name applies only to one species, and that each species has
only one name. As common names cause many problems to identify the organisms as
different regions have different languages for the same thing for example; common name
of onion in Urdu is "Piyaz" but in other regions it is also known as 'ganda’ or 'basal’ etc. but
in scientific language it is k own as Allium cepa.

Why amoeba is not placed in animal kingdom?

We can't say amoeba or any other single celled hetrotropic organism as animal becaugé:=
they don't come under the kingdom Animalia. They all comes under Kingdom Protista.
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Q.10: How living organisms are classified into two kingdom classification?

Ans. Two Kingdom Classification

The l.iviizg Being

v v

Plant Animal
Kingdom Kingdom

absent =—====mm=w- locomotion present
slow —-- response to external stimuli —-- fast
Plants — do not eat —---- mode of nutrition —---- eat Bnimals
Y‘bwnt — conductile and contractile system — present7
Present =====mmmm—— cell wall === m=————— absent
Y
Bacteria, Algae Fungi, Invertebrates

Bryophtes, Ptendo (including peorozoa),
Gymnosper
angiosper

Q.11: Why virus is rF an any kingdom?

Ans. Virus is non cellular obligate endoparasute

organleﬂoBbEe'r'tar material feil
capsid snualeic acid. It rép

mber of diseases in plant li
den i iti
of the five kingdom:s.

Q.13: Why cyanobacteria are placed in monera?

Ans. Blue-green algae, also called cyanobacteria, any of a large, heterogeneous group of
prokaryotic, principally photosynthetic organisms. Algae have since been reclassified as
protists, and the prokaryotic nature of the blue-green algae has caused them to be
classified with bacteria in the prokaryotic kingdom Monera.
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Q.12: Draw chart showing three kingdom classification.

Ans. Three Kingdom Classification

THE LlVl?lG BEING

All organisms lacking tissue-system, All organisms having diverse tissue-system
morphological complexities, and with well defined division of labour and
division of labour maximum morphological complexities
diversified type of modes Autotrophic Holophagic
of nutrition mode of nutrition mode of nutrition
Kingdom Kingdom Kingdom
Protista Plantae Animalia

Algae
Fungi (micro, macro).

Prmom
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Q.1: Whatis Cell?

Ans: Cell: "All living organisms are composed of cells. It is the basic structural and functional
unit of life. It is a set of organelles made up of proteins, carbohydrates, lipids and nucleic
acids."

Q.2: What is a microscope? How many parameters are important in microscopy?

Ans: Microscope; are instruments designed to produce magnified visual or

FOR
MORE!LL

photographi

AUTOMATIC
STOP

LiMB z
AND FILTER
INCLINATION ‘0 CONDENSER

CONCAVE
-~ MIRROR
(LIGHT REFLECTOR'

Important Parameters in Microscopy: There are two parameters especially important in
microscopy; magnification and resolution.

e Magnification: The enlargement of an image is called magnification. By combining|g
number of lenses in the correct manner, a microscope can be produced thatwilZ |;
yield very high magnification values.

Resolution: The resolution of a microscope is defined as the smallest distance
between two points on a specimen that can still be distinguished as two objects. It
helps to measure clarity of object.
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Both magnification and resolution are very important if we want a clear picture of
something less than 0.1. For example, if a microscope has high magnification but low
resolution, all we'll get is a bigger version of a blurry image.

Q.3: Who invented the microscope?

Ans: Zacharias Janssen is generally believed to the first investigator to invent the compound
microscope in the 1590. It was simply a tube with lenses at each end and its magnification
ranged from 3X to 9X.

Robert M(UH Err his versio
organis
EEE

Hooke Microscope
(circa 1670)

Q.4: Describe the types of microscope.

Ans: Types of Microscope: There are two types of microscope are used in microscopy:
(i) light microscope (LM)
(i)  electron microscope (EM)

CELLS AND TISSUES - Detoiled Question Answers




BioLOGY OTH adamjeecoaching.blogspot.com

(i) Light Microscope: In a light microscope, visible light passes through the specimen.
The magnification of a light microscope is formed by using a mixture of the powers
of the eye piece and the objective lens.

Electron Microscope: Electron microscope differs from light microscope, that they
produce an image of a specimen by using a beam of electrons rather than a beam of
light. Electrons have a much shorter wavelength than visible light, and this allows
electron microscopes to produce higher resolution images than standard light
microscopes. Electron microscopes can be used to examine not just whole cells, but
also' the sub-cellular structures and compartments within them. A live cell cannot
be imaged by electron microscope.

Electron microscope has a resolution as small as 0.2 nanometer (nm) and
magnification upto 250,000 times.

There d ﬁ!wu: types of electron microscopes.
ron microscopy (&

Scanning Electron Microscopy (SEMJ:

e nd forth acrs
i surface.

(b)

Mosquito face under electron Microscope Electron Microscope
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Q.5: Define the following terms:
(i) Specimen (ii) Micrograph
Ans: (i) Specimen: It is a biological sample we are looking at.

Micrograph: A photograph of an image taken through a microscope is called
micrograph.

How can we calculate the total magnification of a compound light microscope?

In order to ascertain to total magnification when viewing an image with a compound light
microscope, take the power of the objective lenses, which is at 4x, 10x, 40x and multiply it
by the power of the eye piece which is typically 10x. Therefore, a 10x eyepiece used with
a 10x objective lens will produce a magnification of 100x. This means that the object can

be magnifiedd(n\r“ 400x.

Write the differences between light micros
Differences Bm-t Microscope Anc
icroscope
uses glass lenses |
magmflcatuon
image of the s roje
into the an eye.

4.

light microscope.

Q.8: Compare resolution with magnification.

Ans.

Resolution Magnification

Resolution is the capacity to separate | Magnification is a means of increasi ;
adjacent objects. size of the object. "ﬁ

Resolution is maintained upto certain | By increasing magnification rem -
magnification. disturbed.

Resolution improves with the wave | Magnification improves with the focal
length of light. length of the light.
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Q.9: Describe the brief history of the development of cell theory.

Ans: History of the Development of Cell Theory: Ancient Greeks were the first to make
comprehensive attempts to organize the data of the natural world. Aristotle presented an
organized observation to support the idea that all animals and plants are somehow
related. Later this idea gave rise to questions like 'is there a fundamental unit of structure
shared by all organisms'? But before microscope was first used in 17" century, no one
knew that living organisms do share a fundamental unit i.e. cell.

Year

History

1665

Cell was first observed by Robert Hooke, an English scientist, discovered a
honeycomb like structure in a cork slice using a primitive compound
e only saw cell walls as this was dead tissue. He coined the term

individual compartments he saw.

Anton van eeuwenhoek made

VEBRERE |

33

The center of the as see
i cleys’in plant

Cell theory:

Theodor Schwann, a German Botag
plants, but animal tissue as wel

This ended debates that plants and animals were fundamentally different in
structure. He also pulled together and organized previous statement on cells
into one theory, which states:

1. Cells are organisms and all organisms consist of one or more cells.
2. The cell is the basic structure unit for all organisms.

Albrecht von Roelliker discovered that sperm and eggs are also cells.

Carl Heinrich Braun reworked the cell theory, calling cells the basic unit of lif@i

3rd part to the cell theory added by Rudolf Virchow, a German physiologst-" ;

physician / pathologist. Added that cell is not Denovo structure. This translat
mean that all cells develop only from existing cells.

Louis Pasteur was a French biologist; microbiologist and chemist provided the
experimental proof of this idea.
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Q.10: How and when cell was discovered?

Ans:

Cell was first observed by Robert Hooke, an English scientist, discovered a honeycomb-like
structure in a cork slice using a primitive compound microscope. He only saw cell walls as
this was dead tissue. He found small honey comb like chambers called 'cellula’ for these
individual compartments he saw which were later called cell by him.

: Who discovered the neucleus?

In 1833, Robert Brown, an English botanist, discovered a spherical body called nucleus in
the cell of orchids.

: Who proposed the cell theory? Explain the salient features of cell theory.

Cell Theory: One of the most important concepts in biology is that a cell is a basic

structural arﬂﬁlu unit of living organisms. This is known as a cell theory and was
proposed jo cientists in 1839 Belgian Bota 3 eiden d

German zoologist called Schwan. In 1855 R
an important f cell theory-that a

The postulate$iof ory are:

(u) N HE al unit of str
(iii) e new cell is derived from pre-existin

The cell contains the
gen

: Define Sub-cellular and Acellular Particles.

Sub-cellular and Acellular Particles: According to the first principle of the cell theory all
organisms are composed of one or more cells.

Viruses, prions and viroids are not composed of cells rather they are sub-cellular or
Acellular particles but do not run any metabolic activity inside them. As they show some
characteristics of living organisms i.e. they can increase in number and can transmit their
characteristics to the next generations.

e Sub-cellular Particles: They are particles smaller than the living cell and are fou

suspended in the cytosol (of a cell) like the nucleus, Golgi complex and the::f':

mitochondria.

Acellular Particles: While acellular particles/organisms are particles that do not have a
cell like the viruses, viroids and prions. They are not alive/inactive outside a living
environment but become active immediately they are inside a living environment (like
a cell).
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Q.14: Write a few lines about a cell.

Ans:

Cell : Cells are the basic units of organisms and all tissues and organs are composed of
cells. There are different types of cells. Cells can either be prokaryotic or eukaryotic.
Eukaryotic cells are eukaryotes. Plant cells are generally a cubical shape while animal cells
are usually spherical. Plants cells and animal cells have evolved different organelles to
perform specific functions.

The activity of an organism depends on the total activity of independent cells. Energy flow
occurs in cells through the breakdown of carbohydrates by respiration. Cells contain the
information necessary for the creation of new cells. This information is known as
'hereditary information' and is contains within DNA. DNA (the hereditary information of
cells) is passed from ‘parent’ cells to 'daughter' cells during cell division.

The contents of cells from similar species are basically the same. Cells are the smallest
from of life; al and structural units of all living things. Our body contains
several billi : ized into over 2@C

functions. Some f ions performed by céll
cells perfor é:ﬁ g. cellular respife
Photosynthesis).

How mM,,o RE l ' t'uere" Name

Prokaryotes: Prokaryotes are
bo anelles. Most ar

food granule

prokaryotic

slime layer
cell wall

The structure of bacterial (prokaryotes) cell
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Eukaryotes: Eukaryotes are organisms whose cells are organized into complex structures
by internal membranes and a cytoskeleton; The most characteristic membrane bound
structure is the nucleus. Animals, plants, fungi, and protists are eukaryotes.

lysosome  rinosomes

centriole

centrosome
s’ 4

ClllUﬂ'l
cell membrane

Mﬂﬁg" cies

s?rucrure of an ani

Q.16: Compare prokaryotes and eukaryotes in tak
Ans: Comparison between Prokaryotes and Euk

Cellular Structures

Nucleus Absent Present

True Membrane Bound

Absent Present
Nucleus

n not tr
Number of chromosomes One but not true . More than one
chromosome Plasmids

Usually unicellular (some .
: Usually multicellular but &
Number of cells cyanobacteria may be :
few are unicellular

multicellular) & o

Partial, unidirectional Meiosis and fusion of

Genetic Recombination T gametes

Lysosomes and

i Absent Present
Peroxisome
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Microtubules Absent or rare Present

Endoplasmic reticulum Absent Present

Mitochondria Absent Present

Cytoskeleton May be absent Present

Ribosomes Smaller 705 Larger 805

Vesicles Present Present

Golgi Apparatus Absent Present

Absent (chlorophyll
Chloroplasts scattered in the Present in plants
cytoplasm)

Plasma

starld Usually no

membrane NOL prege

Vacuol Absent

Cell Size 1-10 p

MORETT

Example:

Q.17: Differentiate between prokaryotic and eukaryotic cell.
Ans:

Prokaryotic Cell Eukaryotic Cell

Nuclear membrane is absent therefore | A double nuclear membrane is
prokaryotic cells do not possess distinct | present. They have well defined
nucleus. nucleus. O

They do not have many membrane bound
structures e.g. Mitochondria, endoplasmic
Reticulum, Golgi apparatus etc.

They have membrane boundegt]
structures (organelles).

Ribosomes are of large size and
present either on endoplasmic
reticulum or free in cytoplasm.

Ribosomes are of small size and freely
scattered in cytoplasm.
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4. | Nucleoplasm is absent. Nucleoplasm is present.

Proper chromosomes in diploid

Single chromosome is found.
numbers are present.

Respiratory enzymes are located on the | Respiratory enzymes are present in
inner surface of the cell membrane. mitochondria.

These cells are simple and comparatively | These cells are complex comparatively
smaller in size i.e. average 0.5-10nm in | large in size i.e. 10-100nm in diameter
diameter. average.

Bacteria and cyanobacteria are examples of | Fungi, algae, animal and plants are
Prokaryotes. examples of eukaryotes.

Q.18: Describe the cgl ctural and functional unit of life.
(i)  Allliving organisms are composed of gellS I!.I
(i) Cells a;Fﬂ of structure of li nm E
g de. g

living t

(iii)  Cells are of many different shape andgsi

Cells as

Ans: Difference Between Animal Cell and Plant Cell:

Animal Cell Plant Cell

A cell wall is absent in animal cell but
they have cell membrane which is made
up of protein and lipid.

Plant cells have rigid cellulose cell wall
in addition to the cell membrane.

Almost all plants cells contain plastids
Plastids are absent in animal cells. such as chloroplasts, chromoplasts a ‘m-
leucoplasts.

~ ___—7 I& o
Animal cells usually have small vacuoles | Plant cells have a large central vacuofe |+
(if any). filled with cell sap in mature cells.

Centrosomes are present in animal cell

A ; AR Centrosomes are absent in plant cell.
which help in cell division. €abs P
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The cytoplasm fills the cell.

Its cytoplasm is reduced to a thin lining.

Animals do not have plasmodesmata or
pits.

Plant cells contain plasmodesmata or
pits Nucleus if found near the edge or
periphery of the mature cell.

Nucleus is generally found at the centre
of the cytoplasm.

Plant cells rarely contain Lysosomes as
the plant vacuole handles molecule
degradation.

Animal cells possess Lysosomes which
contain enzymes that digest cellular
macromolecules.

Plant cells do not typically contain
Centrioles.

Animal cells contain these cylindrical
structures that organize the assembly of

Plant cells have rigid cellulose cell wall
in addition to the cell membrane.

micrmg cell division.

Q.20: Draw and IabFﬂ(l and animal cell.

Animal Cell
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Plant cell

M 0 n E EEN
Q.21: e the organelles which a tin
Ans: The or ar

1. Cell wall (only in plant cell)
Cell Membrane

2
3. Nucleus
4

Cytoplasm: It Contains

(i) Mitochondria (i)  Endoplasmic Reticulum
(iii)  Golgi bodies (iv) Ribosomes

(v)  Centrioles (only in animal cell) (vi) Plastids (only in plant cell)
(vii) Vacuoles

Explain the structure and function of cell wall.

A cell wall is a tough, rigid non-living and permeable protective layer in some cell types.
This outer covering is positioned next to the cell membrane (plasma membrane) in plant
cells, fungi, algae and bacteria. The cell wall has many important functions in a cell
including protection, structure and support.
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Composition_of Cell Wall: Cell wall composition varies depending on the organism. In
plants, the cell wall is composed mainly of strong fibers of cellulose. Bacterial cell walls are
composed of a -sugar and amino acid called Peptidoglycan. The main components of
fungal cell walls are chitin, glucans and proteins. In plants, the wall is composed of o

Plasmodesma
Cell wall

= Cytoplasm

Vacuole

TR

It se e cell from@
11$e of a sticky

imary Cell Wall: It lies on t of
cellu

Secondary Cell Wall: It lies alongside the

tough material of cellulose which is held toge

lignin. It is only found in cells which- provide mechanical support in plants, i.e. some cells
of xylem like tracheid and vessel.

The opening in the cell wall is called plasmodesmeta which contain strands of cytoplasm
that connect adjacent cells. This allows cells to interact with one another, allowing
molecules to travel between plant cells.

Functions of Cell Wall: The main function of the wall is to protect the inner part of th
plant cell, it gives plant cells a more uniform and regular shape and provides support far
the plant body. The cell wall is completely permeable to water and mineral SM' -
allows distribution of nutrients throughout the plant.
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Q.23: Explain the structure and function of cell membrane.

Ans: The cell membrane is the outer most living boundary of all cells. The cell membrane, also
called the plasma membrane, physically separates the intracellular space (inside the cell)
from the extracellular environment (outside the cell). The cell membrane surrounds and
protects the cytoplasm.

The cell membrane is composed of a double layer (bilayer) of special lipids called
phospholipids.

Carbohydrate Surface
protein

' ' 'Jpld bilayer
MnnE--- Outside

Q.24: M

Ans: S. J. Singer and G. L. Nicolson proposed th
1972. This model describes that phosp
glycolproteins (glucose and protein togethe

Extraceliular Fluid

Globular protein
Glycoprotein
Protein channel
(transport protein)

Cholesterol / Integral protein mﬁp‘d
(globular protein)
Glycolipid v Surface protein
Periohadist proteln Hydrophobic tails

Alpha-Helix protein
(integral protein)

Cytoplasm
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This model describes the structure of the cell membrane as a fluid structure with various
protein and carbohydrate components floating freely in the membrane. All the exchange
between the cell and its environment have to pass through the cell membrane. The cell
membrane is selectively permeable to ions (e.g. hydrogen, sodium), small molecules
(oxygen, carbon dioxide) and larger molecules (glucose and amino acids) and controls the
movement of substances in and out of the cells. It performs many important functions
within the cell such as osmosis, diffusion, transport of nutrients into the cell, processes of
ingestion and secretion.

: How does movement across the cell membrane occur?

Movement Across the Membrane: Movement of substances across cell membranes is
necessary as it allows cells to acquire oxygen and nutrients, excrete waste products and
control the n of required substances in the cell (e. g oxygen water,
hormones, i i i

active transp

Diffusion: Dn¥ ﬂﬂf movement of sulls Q
low concentr erefore said to o ura
a passi i it does not fefui
living omwn 111nd can occ i

EEEN
Examples: Diffusion of carbon dioxide, oxygde
dissolve within the lipi

but they do not allow molecules of most dissolved substance, e.g. salt and sugar, to pass
through it.
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In biological systems, osmosis is vital to plant and animal cell survival. Following figure
demonstrates how osmosis affects red blood cells and plant cell, when they are placed in
three different solutions with different concentrations.

Hypertonic Isotonic Hypotonic Hypertonic i Hypotonic

I l condition iti condition
wol =
pr

—A

Plant cells use osmosis to absorb water from the soil and transport it to the leaves. In
hypertonic conditions a plant cell loses water and cytoplasm shrinks and shrinkage of
cytoplasm call sis. Osmosis in the kidneys keeps the water and salt level in the
body and bl ect levels.

exchange of stance. Particles a
their shape a$la The change in shape

other side of the membrane.

Protein o
channel

o ‘}J[’,MI&,?. Nlllll’

Aeo'a'ala'e l‘ el A l...o’.\ A l.‘
o Carrier

Cell membrane " “mum![ '"l’{

o proteins
o

° Intracellular space

Active Transport: Active transport is the movement of substance against a concentration
gradient, from a region of low concentration to high concentration using an input of
energy. =
triphosphate (ATP). Examples of substance moved include sodium and potassi@_i% =*'; ¥
shown in the figure.

CELLS AND TISSUES - Detoiled Question Answers Poge 116



BioLoGY 9TH odamjeecoaching.blogspot.com

Extracellular space

concentration

Intracellular space
ATP and ADP are molecules involved with moving energy within cells.

Activity: Predicting the direction of osmosis apparatus:

* Beaker  * Large potato * Potato peeler/scalpel * Pins

. Concentraﬂ o:i"ugar solution. To obtain this, add 100g of sugar to 200ml of
water

Procedure: ' - |
; Peel thGin a large sized potatp g :

Cut is one end to make the base flat.

2.
4, & sugar solutno i

5 Carefully place the potato in the beake
6. Observe what happens to the level o

After 15 to 20 minutes, mark the level™sy
sugar solution (insert as the first pin)(B).

(A) Before Osmosis (B) After Osmosis
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Q.26: Describe the composition and function of cytoplasm.

Cytoplasm: The cytoplasm is the jelly-like substance that fills the cell. It consists of up to
90% water. It also contains dissolved nutrients and waste products.

Functions: Its main function is to hold together the organelles which make up the
cytoplasm. It also nourishes the cell by supplying it with salts and sugars and provides a
medium for metabolic reactions to occur.

: What is the composition and function of cytoskeleton?

Cytoskeleton: A microscopic network of protein consists of microtubules an various
filaments that spread out through are cytoplasm. Microtubules are made of tubulin while
filaments made up of active protein.

Function: It UVUT“ structural support and means of transport within the cell.

Q.28: Write a note on nucleus.

Ans: Nucleus or Kﬂl he most importan
present in th the animal cell. It ¢onta
the for ce of a nudle
eu kawMﬁhEiii consists of

(ii)

‘M Nucleolus a

nuclear envelope that separates the
Nuclear pores are found in the nuclear envelope and help to regulate the exchange
of materials (such as RNA and proteins) between the nucleus and the cytoplasm.

Function: Various materials diffuse in and out of the nucleus through this
membrane.

(ii) Nucleoplasm: Inside nuclear envelope, granular fluid is present called nucleoplasm.
It contains nucleoli and a network of thread like structures called chromatig

network. The genetic material is found in chromatin network.
~~—0 7

Function: It has few complex and important materials which help in the synthesis of :
DNA and RNA.
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(iii)  Nucleolus: In nucleus an aggregation of RNA is also present called nucleolus. It is a
small rounded body. It has no membrane.

Chromosomes: They are large, elongated and thread like structures. They are
composed of Deoxyribonucleic Acid (DNA) and protein. The number of
chromosomes in the cells of all individuals of the same species always remains the
same.

Function: They play significant role in the inheritance of characters as well as in
controlling or regulating the cell activities.

: Explain the structure and function of mitochondria.

Mitochondria drion is a membrane bound organelle found in eukaryotic cells.
Mitochondr l phospholipid bilayeisisthere V-outer membrane, and an

inner membrane. The inner membrane coft: : ) ontain

specialized m oteins that enable
inner membrane -like fluid called m@at

Function: Mitochondria play an important

break tmnnif'c'on of energ
HENn

Inner membrane
Outer membrane

Q.30: Why mitochondria is also called power house of cell?

Ans: Mitochondria is the site of aerobic respiration. During aerobic respiration energy
produced in the form of ATP. Therefore the mitochondria is also called "Power-House’ @
cell.
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Q.31: Write a note on Endoplasmic Reticulum.

Ans:

Endoplasmic_Reticulum: The endoplasmic reticulum (ER) is an organelle found in
eukaryotic cells only. The ER has a double membrane consisting of a network of hollow
tubes, flattened sheets and round sacs. These flattened, hollow folds and sacs are called
cisternae. The ER is located in the cytoplasm and is connected to the nuclear envelope.
There are two types of endoplasmic reticulum: smooth and rough ER.

Smooth Endoplasmic Reticulum: It does not have any Ribosomes attached. It is involved in
the synthesis of lipids, including oils, phospholipids and steroids. It is also responsible for
metabolism of carbohydrates, regulation of calcium concentration and detoxification.

Rough Endoplasmic Reticulum: It is covered with Ribosomes giving the endoplasmic
reticulum its rough appearance. It is responsible for protein synthesis and plays a role in

membrane p i he folds present in the membrane increase the surface area
allowing m to the present gasthesbRmtheseb owing greate i

production.

Fcﬂlnnic reticulum
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Q.32: Describe the structure and function of Ribosomes.

Ans:

Ribosomes: They are tiny granular structures which are not bounded by membrane. They
are composed of RNA and protein. Ribosomes may occur singly in the cytoplasm or in
groups or may be attached to the endoplasmic reticulum thus forming the rough
endoplasmic reticulum.

Function: They occur in the cytoplasm and are the sites where protein synthesis occurs.
Therefore, they are called protein factories of the cell.

Diagram of Ribosome

Growing peptide
chain

Q.33: W

Ans:

Golgi Body: The Golgi body was discovere

one of the first organelles to be discovereq

made it easier to observe. It is important T8 3

body from where they are synthesized to where they are required in the cell. The Golgi
body is the sorting organelle of the cell.

The Golgi body consists of a stack of flat membrane-bound sacs called cisternae. The
cisternae within the Golgi body consist of enzymes which modify the packaged products of

the Golgi body.
%

Function: Proteins are transported from the rough endoplasmic reticulum (Rsli)__tg?t L%
Golgi. In the Golgi, proteins are modified and packaged into vesicle. The Golgi bod{'E b5
therefore receives proteins made in one location in the cell and transfers these to another
location within the cell where they are required. For this reason the Golgi body can be
considered to be the 'post office' of the cell.
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Gol i Apparatus

Q.34: What do you no H vesicles?
Ans. Vesicles all membrane

?QZC’L‘.MUH,EI“!DF_‘“‘* e

membrane. Vesicles can be cl

Q.35: Write few lines about Lysosomes

Ans: Lysosomes: They are formed by the Golgi body
and contain powerful digestive enzymes that
can potentially digest the cell. These powerful
enzymes can digest cell structures and food
molecules such as carbohydrates and proteins.
Lysosomes are abundant in animal cells that
ingest food through food vacuoles. When a cell
dies, the lysosome releases its enzymes and
digests the cell.

CELLS AND TISSUES - Detaoiled Question Answers Paoge |22




BIOLOGY 9TH adamjeecoaching.blogspot.com

Q.36: Explain the structure and function of Vacuoles.

Ans: Vacuoles: Vacuoles are fluid-filled spaces that
occur in the cytoplasm of plant cells, but are
very small or completely absent in animal
cells. Plant cells generally have one large
vacuole that takes up most of the cell's
volume in mature cell. A selectively permeable
boundary called the tonoplast, surround the
vacuole. The vacuole contains cell sap which is

( Vacuole )

a liquid consisting of water, mineral salts,
sugars and amino acids.

Function: The vacuole plays an important role in hydrolysis, excretion of cellular waste,

substances. J 0 I N

Explain the st function of Cent

Centrioles: contain a specie
organelle called a centriole. The centriole is

cylindri 1:’31 re that
compo . arranged in

Y
very particular pattern of triplets. i

two centri
other aréreferred
as a centrosome. The centrosome plays
very important role in cell division. T
centrioles are responsible for organizing the
in the correct location during cell division.

Define Plastids and its types.

Plastids: Plastids are large cytoplasmic and major organelles found in the cells of plants
and algae. Plastids are the site of manufacture and storage of important chemica

different types of plastids:
(i)  Chloroplast (i)  Chromoplast (iii) Leucoplast
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(i)  Chloraplasts: This is the most important
type of plastid. Green-coloured plastids
found in plants and algae. These are
present in the green parts of the plant
particularly in leaves. The chloroplast is
a double-membraned organelle. Within
the double membrane is a gel-like
substance called stroma. Stroma
contains enzymes for photosynthesis.
Suspended in the stroma are stack life
structures called grana (singular=granum). Each granum is a stack of thylakoid discs.
The chlorophyll molecules (green pigments) are found on the surface of the

thylako
Funct yll absorbs enesgy

manufacture carbohydrates by the prio

(ii) Chromllaﬂ: ﬂy have colouered
low. The resent in the |E
M’B{Bfi i.ul;mn leaves a ‘
on: Their function is to help the p

plastids. They are found in the cells o
Function: They store food in roots in

Q.39: Why iodine used to stain the onion peel?

Ans. lodine is often used to stain onion cells before microscopic examination to enhance the
visibility of the cell. It is used in staining cells of an onion peel on the slide due to following
reason.

Onion bulb is made up of scaly leaves which store starch granules in their cytoplasm of
the cells.

lodine binds to starch in the granules and develops blue black colour. N
This procedure of staining onion cells with iodine makes the onion cells visible clearly:
It also confirms the fact that onion stores reserve food material in the form of starch.
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Q.40: Why cell membrane is semipermeable in nature?

Ans. Plants and animals are made up of cells. It is here that we find the most common example
of a semipermeable membrane in action - a process called osmosis. Cells are surrounded
by membranes. These membranes are made up of phospholipids (a type of lipid or fat)
and proteins. Cell membranes are semipermeable, which means molecules can move

through them. This is pretty important for cells to survive.

Q.41: What is the difference between cell wall and cell membrane?
Difference between cell wall and cell membrane
Cell wWall

1. | It is the outer most boundary of

M bacterial cells and
|

2 is mainly composed

@ sE|nd pectin.
up of three
layers primary wall, mi
wall.

Ans.

Cell Membrane

It is the membrane which surrounds
cytoplasm, but in plant cell it is

L[]

ilayer
I

i |
gives definite s
to plant.

It ne; In

e take

membrane

e
a
Q.42: Write the differences between Mitochond a@t H

in rilaer, -iﬂ'lgfo

Ans. Differences between Mitochondria and P!

Mitochondria Plastids

Mitochondria are found in both animal
and plant cells.

Plastids are found in the cells of higher
plants.

They contain
pigments.

They do not contain pigments. different of

types

They produce energy.

They capture (use) energy.

They contain enzymes which break the
food.

They do not contain enzymes.
~——0 7

They help in respiration.

They help in photosynthesis.

They have no types.

There are three types of plastids.
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Q.43: Distinguish between Lysosome and Ribosomes.

Ans: Difference between Lysosome and Ribosome.

Ribosomes Lysosomes

They are found in both prokaryotic and | They are found only in eukaryotic cells
eukaryotic cells (plant and animal cells). | or animal cells.

It is not enclosed by a membrane. It is enclosed by a membrane.

It is comparatively smaller in size than | It is larger in size than ribosomes, It size
lysosomes, its size ranges from 20 to 30 | ranges from 0.1 to 1.2 micrometer.
nm.

It is made of rRNA and ribosomal | It is made of membrane proteins and
proteins. digestive enzymes.

It can the cytoplasm either | It is evenly distributed in the cytoplasm.
bou plasmic reticulung.o

scatt PR AR opiosm. ﬂ:m—|

It has nits: small and
subun

1

8. aciomalactid. o

) It plays an important rolesi tein
thesis.

Q.44: Explain cell size and shape and relate the

Ans: Volume Ratio: Cells are microscopic most :
physiological limits to how big a cell can grow. The scale, or size of a cell compared to
other objects, is incredibly small.

The smallest cells are bacteria called mycoplasmas, with diameter between 0.1um to
1.0um. The bulkiest cells are bird eggs, and the longest cells are some muscle cells and
nerve cells. Most cells lie between these extremes. Cell size and shape are related to cell
function. Bird eggs are bulky because they contain a large amount of nutrient for the
developing young. Long muscle cells are efficient in pulling different body parts togetheg; =
Lengthy nerve cells can transmit messages between different parts of body. On \tleﬂg;h e
hand, small cell size also has many benefits. For example human red blood cells are only'8
pm in diameter and therefore can move through our tiniest blood vessels i.e. capillaries.
Most cells are small in size. In relation of their volumes, large cells have less surface area
as compared to small cells. The given figure shows this relationship using cube-shaped
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cells. The figure shows 1 large cell and 27 small cells. In both cases, the total volume is
same.

Volume = 30 um x 30 um x 30 um = 27,000 pm’>

In contrast to the total volume, the total surface areas are very different. Because a
cubical shape has 6 sides, its surface area is 6 times the area of 1 side.

The surface areas of cubes are as follows:
Surface area of 1 large cube = 6 x (30 um x 30 um) = 5400 pm?
Surface area of small cube = 6 x (10 um x 10 pum) = 600 pm*
Surface area of 27 small cubes = 27 x 600 um’ = 16,200 pm?’

cell membrane. So a large volume cell dem3

a large cell has a much smaller surface ared <

Each internal region of the cell has to be served by part of the cell surface. As a cell grows
bigger, its internal volume enlarges and the cell membrane expands. Unfortunately, the
volume increases more rapidly than does the surface area, and so the relative amount of
surface area available to pass materials to a unit volume of the cell steadily decreases.
Hence we conclude that the membranes of small cells can serve their volumes more easily
than the membrane of a large cell.

area, there is an increase in the functioning of that structure.
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Activity 1: Examining Plant Cells Under the Microscope:

To study the microscopic structures of plant cells.

Apparatus:

* Onion * Blade * Slides and cover slips

* Brushes * Tissue paper * Compound microscope
* Forceps * Dropper * lodine solution

* Watch glass * Petri dish containing water

Procedure:

1. Peel off the outer most layer of an onion carefully, using a pair of forceps.

2 Place the peeled layer in a watch glass containing water. Make certain that the
onion peel does not roil or fold.

Using mmn blade, cut a square place of the onion peel (about 1cm?).
Remove t iff transparent skin ffo i

onion a it.on a drop of iodinels
Covert h a cover slip ensurin

Using a piece of tissue paper wipe o
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Activity 2: Examining Animal Cells Under the Microscope:

To study the microscopic structures of human cheek cells under a compound microscope.

Apparatus:

* Cotton bud * Clean slide * Methylene blue * Dropper

* Water * Tissue paper * Forceps * Microscope

Procedure:

L Place a drop of water on a clean glass slide.

2 Using a clean ear bud, wipe the inside of your cheek. The ear bud will collect a moist
film.

3. Spread the moist film on a drop of water on a clean glass slide, creating a small

smear on the slide.

Useac li over the slide gently.
Place Jnl ps of stain on the side
Use a piece 0

ftissue to remove the eXc

Observ cells under low p¢ icati power
magnifi

SN

Questions:

1. What are the shapes of epidermal cells of onion peel and the human cheek cells?
2 Why is iodine used to stain the onion peel?

3. What is the difference between the arrangement of cells in onion cells and in
human cheek cells?

4. Why is a cell considered the structural functional unit of living things?
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Q.45: What is tissue? And mention the types of tissue.
Ans: Tissue: A group of cells which are similar in structure and function is called tissue.

Plant Tissue Animal Tissue

Permanent Tissue
(on the basic of
function)

J 0 I "ermal Tissue Ground Tissue COn.nelve
T |
F n npporting Tissue
M 0 n E EEN

Meristematic
Tissue

Muscular Tissue

Q.46: IMM
Ans: Animal Tissues: Humans and other large

types of tissue:
(i) Epithelial tissue (ii)
(ili)  Muscular tissue, and (iv)  Nervous tissue.

Q.47: Describe the types of Epithelial Tissue in detail.

Ans. Epithelial Tissue : Epithelial Tissue covers the surface of the body, lines the spaces inside
the body and forms glands For instance, the outer layer of our skin is an epithelial tissue
and the lining of small intestine is made up of epithelial tissues.

Epithelial cells are polarized, means that they have a top and a bottom side. There are

different types of epithelial tissue depending on their function in a particular location. T

simplest classification of these tissues is based on the number of cell layers.

Simple Epithelial Tissue: When the epithelium is composed of a single layer of callec

simple epithelial tissue.

(i)  Simple Squamous Epithelium: It is found in the alveoli of lungs, and its structure is
important for the exchange of gases between the blood and lungs.

CELLS AND TISSUES - Detoiled Question Answers Poge |30




B1OLOGY 9TH adamjeecoaching.blogspot.com

(i)  Simple Cuboidal Epithelia: They line the lumen of collecting ducts in the kidney and
are present in the thyroid gland around the follicles that secrete thyroid hormones.

(ili)  Simple Columnar Epithelia: They are found in the female reproductive system and
in the digestive tract.

Stratified Epithelial Tissue: Stratified epithelia consist of more than one layer of cells and
only one layer is in direct contact with the basement membrane.

(i)  Stratified Squamous Epithelia: They are found in skin, with many dead, keratinized
cells providing protection against water and nutrient loss.

(i)  Stratified Cuboidal Epithelia: They are found surrounding the ducts of many glands,
including mammary glands in the breast and salivary glands in the mouth.

(ili)  Stratified Columnar Epithelia: They are a rare, found predominantly in some organs
of the reproductive system.

Transitionaldnilz uy are a special supset o : --mﬁ oV are ex
found in the excretory system. i H E - - i H i
& P
Bl T Refsafied T

SquarM

LA A8 JE 2K Of |

Cubical

Simple cuboidal epithelium Stratified cuboidal epithelium

Columnar | ® ® 009 ;

Simple columnar epithelium Stratified columnar epithelium
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Q.48: Describe the Connective Tissue and its types.

Ans:

Connective Tissue: This tissue which connects or bind the different types of cells called
connective tissues. They also bind other tissues of the body with each other. Connective
tissue holds structures in the body together, such as tendons.

Cartilage: It is a type of supporting connective tissue. It is a dense connective tissue.
Cartilage has limited ground substance and can range from semisolid to a flexible matrix.

Bone: It is another type of supporting connective tissue. Bone can either be compact
(dense) or spongy (cancellous), and contains the osteoblasts or osteocytes cells.

Adipose: It is another type of supporting connective tissue that provides cushions and
stores excess energy and fat.

Blood: It referred to as connective tissue. It is a type of fluid connective tissue.

& Fibrous connective
tissue (forming
a tendon)

Q.49: Write a short note on nervous tissue.

Ans:

Nervous Tissue: Nervous tissues are composed of neurons, which transmit information
other cells. Nervous tissue is found in the brain, spinal cord, and nerves. It is responsi
for coordinating and controlling many body activities. It stimulates muscle contractio,
creates an awareness of the environment, and plays a major role in emotions, memory,
and reasoning. To do all these things, cells in nervous tissue need to be able to
communicate with each other by way of electrical nerve impulses.
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Q.50: What do you know about muscle tissue and its types?

Ans. Muscle Tissue: Muscle tissue contains the cells that are responsible for the contraction
muscles. There are three types of muscular tissues:
(i) Cardiac (i)  Smooth (iii)  Skeletal ~—7 =
(i)  Skeletal Muscle: Skeletal muscle which is also called striated (striped) muscle, is

what we refer to as muscle in everyday life. Skeletal muscle is attached to bones by
tendons. For instance, the muscles in our legs and our arms are skeletal muscle.
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(i)  Cardiac muscle: It is found only in the walls of the heart. Like skeletal muscle,
cardiac muscle is striated, or striped. But it's not under voluntary control. It means
we don't need to think about making your heart beat.

(ili) Smooth muscle: It is found in the walls of blood vessels, as well as in the walls of the
digestive tract, the uterus, the urinary bladder; and various other internal
structures. Smooth muscle is un-striped, (unstriated), it is involuntary, not under
conscious control.

Q.51: Draw chart of plant tissues.
Ans.

v

Permanent
wmivision Mature cells are incapable of cell division

tmple
d of a single cell type

Q.52: Write down the types of plant tissue.

Ans: Plant Tissues: As same in animals, plant cells
functions such as photosynthesis, transport €
in plants:

(1)  Meristematic tissue (2) Permanent tissues

(1)  Meristematic Tissue: These tissues are  Location of Meristematic Tissues
composed of cells, which have the T .
ability to divide. The cells are thin
walled, have large nucleus and ’
number of small vacuoles. Usually they Q|-

Laseeal bud !
“—
gevmondia

eV ascular carnbwon

do not have inter-cellular spaces, so
the cells are arranged compactly. Two
main types of Meristematic tissues are
recognized in plants.
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Apical Meristerms: These tissues are present at the apex of roots and stems.
According to their position they are Apical meristems. Stem and root increase
in length by the division of cells of these tissues. This type of growth is called
primary growth.

Lateral meristems: These tissues are located on the lateral sides of roots and
shoot. By dividing, they are responsible for increase in growth of plant parts.
This growth is called secondary growth.

Permanent Tissues: Permanent tissues originate from Meristematic tissue. The cells
of these tissues do not have the ability to divide and may have intercellular spaces
in between cells. They are further classified into following types: either on the basis
of position or composition. There are two types of permanent tissues

(a) S nent tissue
(b) complex tissue.

(a) S anent Tissues: Si
e cell.
(i CI:.' issues: Epid@r
Mt T osed of a §i
layer I$* h# they cover jpl

body. They act as r bet
i gfternal
tissues. In roots, they are

water and minerals. On ste
leaves they secrete cutin
coating of cutin is called cuticle
which prevents evaporation.
Epidermal tissues also have some
specialized structure that perform
specific functions; for example root
hairs and stomata.

Stomatal Pore

(i) Ground Tissues: Ground tissues are simple tissues made up % fl@
parenchyma cells. Parenchyma cells are the most abundant cells-in_plan E:I'EJ'EL"
2t 1"'

Overall they are spherical but flat at point of contact. They have thin primary—
cell walls and have large vacuoles for storage of food. In leaves, they are
called mesophyll and are the sites of photosynthesis. In other parts, they are
the sites of respiration and protein synthesis.
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(iii) Supporting Tissues: These tissues provide strength and flexibility to
plants. They are further of two types.

Parenchyma

Sclerenchyma Chlorenchyma

(a) Collenchyma Tissues: They are found in cortex (beneath
is) of young stems and in the midribs of leaves and in petals of
| . They are made clongated ce ith- unevenly thi

primary cell walls. They @r

F i Hch they are found.
q Sclerenchyma Tis§uesH
Il walls. Th@irge

V1 0 BER e

welongate and mo

: __ou]I( issues

type of cell is called a compp
tissues, found only in vascular gla

(i)  Xylem Tissues: Xylem
tissue is cambium
responsible for the
transport of water and
dissolved substances from
roots to the aerial parts.
Due to the presence of
lignin, the secondary walls
of its cells are thick and
rigid. That is why xylem
tissue also provides support
to plant body. Two main
types of cell are found in
xylem tissue i.e. vessel and
tracheids.

epidermis
| cortex
pith
cambium

xylem

1 g
phloem
cambium
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Vessels have thick secondary cell walls. Their cells lack end walls and join
together to from long tubes. Tracheids are made up of slender cells with
overlapping ends.

(i) Phloem Tissues: Phloem tissue is responsible for the conduction of
dissolved organic matter (food) between different parts of plant body.
Phloem tissue mainly contains sieve tube cells and companion cells. Sieve
tube cells are long and their end walls have small pores. Many sieve tube cells
join to form long sieve tubes. Companion cells are parenchymatous, narrow,
elongated cells, and are closely associated with the sieve tube. Conduction
with the sieve tube is done through the pores present on the walls of these
cells. They help the sieve tubes in conduction of food materials and make
proteins for sieve tube cells.

IJI&IE“E NOTES,
FooHJEECOAcmN ¢
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Biology 9th- Short Question Answers

=» CELLS AND TISSUES CHAPTER# 04

ADAMJEECOACHING.BLOGSPOT.COM

Q.1: Whatis Cell?

Ans: Cell: "All living organisms are composed of cells. It is the basic structural and functional
unit of life. It is a set of organelles made up of proteins, carbohydrates, lipids and nucleic
acids."

What is a microscope? How many parameters are important in microscopy?

: Microscope: are instruments designed to produce magnified visual or
photographi jects too small ta'b

.3: Who inventeﬁnnscope?
micros g I'\'a'simply a tub
ranged meem

Ho we calculate th

a 10x objective lens will produce a magnification of 100x. This means that the object can
be magnified, 40x, 100x or 400x.

Compare resolution with magnification.

Resolution Magnification

Resolution is the capacity to separate | Magnification is a means of increasi..
adjacent objects. size of the object. ~ >

Resolution is maintained upto certain | By increasing magnification resolution
magnification. disturbed.

Resolution improves with the wave | Magnification improves with the focal
length of light. length of the light.
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Q.6: Write the differences between light microscope and electron microscope.

Ans:

Q.9:
Ans:

CELLS AND TISSUES

Differences Between Light Microscope And Electron Microscope

Light Microscope

Electron Microscope

These microscopes use visible light as
the source of illumination.

These microscopes use a beam of
electrons as a source of illumination.

Light microscope uses glass lenses for
magnification.

It uses electromagnetic lenses instead of
glass lenses.

The image of the specimen is projected
into the human eye.

The image cannot focus in human eye,
therefore, screen or photographic plates
are used to review and focus the image.

It achieves a resolution above 0.2m.

It achieves a resolution of about 0.2nm,
a thousand times improvement over
light microscope.

Who discovdnnelluleus?

In 1833, Rob

; n English botanist
the cell of or:F
DescnbM ﬂ R'EHI'I and functid
Cell as mE=

All living organisms are |
(i) Cells a nit of struure of livin

living things are made.

(iii)

Cells are of many different shape andjs

Cells as a Functional Unit:

(i)
(ii)
(iii)

Cells have to perform different functions.

All basic functional activities, characteristics of living things occur in the cell.

Therefore, cell is a unit of function of all living organisms.

What is the composition and function of cytoskeleton?

oskeleton: A microscopic network of protein consists of microtubules an variog ,'~"

~_ 7
filaments that spread out through are cytoplasm. Microtubules are made of tubulin whilg’s
filaments made up of active protein.

Function: It provides both structural support and means of transport within the cell.
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Q.10: Describe the composition and function of cytoplasm.

Q.11:

Ans:

Cytoplasm: The cytoplasm is the jelly-like substance that fills the cell. It consists of up to
90% water. It also contains dissolved nutrients and waste products.

Functions: Its main function is to hold together the organelles which make up the
cytoplasm. It also nourishes the cell by supplying it with salts and sugars and provides a
medium for metabolic reactions to occur.

Name the types of animal tissues.

Animal Tissues: Humans and other large multicellular animals are made up of four basic
types of tissue:

(i) Epithelial tissue (i)  Connective tissue

(iii) Muscmﬂ m “ (iv) Nervous tissue.

e of aerobic resp
ATP. Therefore th¢ mac

Mitochondria
produced in t

: Why mltochoEn is also called power hous

cell. |"
MUHE.--

: Why iodine used to stain the

reason.

Onion bulb is made up of scaly leaves which store

the cells.

lodine binds to starch in the granules and develops blue black colour.

This procedure of staining onion cells with iodine makes the onion cells visible clearly.
It also confirms the fact that onion stores reserve food material in the form of starch.

Q.14: Why cell membrane is semipermeable in nature?

Ans:

and proteins.
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Q.15: How electron microscope is different from simple compound microscope?
Ans:

Light Microscope Electron Microscope
These microscopes use visible light | These microscopes use a beam of
as the source of illumination. electrons as a source of illumination.
Light microscope uses glass lenses | It uses electromagnetic lenses instead
for magnification. of glass lenses.
The image of the specimen is|The image cannot focus in human
projected into the human eye. eye, therefore, screen or
photographic plates are used to
review and focus the image.
It achieves a resolution above 0.2m. | It achieves a resolution of about
0.2nm, a thousand times

J_ﬂ_l_“ improvement over light microscope.

Q.16: How facilitated diffusion is different from z

Ans: Diffusion is 'tf ﬂﬁent of substance
concentrationf|t fore said to occu
passive proce i it does not
living oMﬁﬁ%ﬁ' nd can occuf i

EEN
Q.17: WWN ¥
Ans: Cell as a Structural Unit:

(i)  Allliving organisms are composed of

(i)  Cells are the unit of structure of li
living things are made.

(ili)  Cells are of many different shape and sizes.

Cells as a Functional Unit:

(i)  Cells have to perform different functions.

(i)  All basic functional activities, characteristics of living things occur in the cell.

(iii)  Therefore, cell is a unit of function of all living organisms.

FOR MORE NOTES, MCQS & ONLINE TEST
ADAMJEECOACHING.BLOGSPOT.COM
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Biology 9th - Detailed Question Answers

= CELL CYCLE CHAPTER# 05
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Q.1: How were chromosomes discovered?

Ans: The term Chromosomes is given by German embryologist Walter Fleming in 1882 when he
was examining the rapidly dividing cells of salamander larvae after treating with Perkin's
Aniline. He observed that chromosomes colour is much darker than the rest of organelles.
The term chromosomes is misnomer because its means coloured body later it was found
that chromosomes are colourless bodies.

xplain chromosomes.
n somes are thre
structure, appear at the time of cell divisig

are fo i i ers, made
chrom i ic cell. They!

eredity units called Genes.
Chrom p NA an

protein, Histones, appear during the cell di
the shape of rod. It has two part ar
centromere.

Briefly describe the formation of chromosomes.

Formation of Chromosomes: Each chromosome in eukaryotes is composed of chromatin
fiber, which is made of nucleosomes. Chromatin fibers are packaged by proteins into a
condensed structure called chromatin. Chromatin allows the very long DNA molecules to
fit into the cell nucleus. During cell division chromatin condenses further to form

cell cycle.

During cell cycle chromatin material replicate, divide and passed successfully to their |
daughter cells for survival of their progeny. Sometimes cell-division is also responsible for
genetic diversity.
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Q.4: Name the types of chromosomes.

Ans: Types of Chromosomes: The chromosomes are of different types, depending upon
position of centromere. These types are:

(i) Metacentric: Chromosomes with equal arms.
(i)  Sub-meta centric: Chromosomes with un equal arms.

(iii)  Acrocentric or sub-telocentric: Rod like chromosomes with one arm very small and
other very long. The centromere is sub-terminal.

(iv) Telocentric: Location of centromere at the end of chromosomes.

gqr"
Centromere
Seconda
HE;‘ '
[ N |

Q.5: What are chromatids?

Ans: Chromatids: In the beginning of cell-digis
genetically identical copies of thread atta ith each othe ed chromatic sister
chromatids.

Sister chromatids

Metacentric

Q.6: Define cell cycle. How many phases a cell cycle has?

Ans: Cell Cycle: The sequence of changes which occurs between one cell division and the next
is called Cell Cycle. The cell cycle undergoes a sequence of changes, which involve period
of growth, replication of DNA following by cell division. This sequence of changes is called

cell cycle.

It has two phases:
(i) Interphase, which is the period of non-division.

(ii)  M-phase, which is a period of cell division.
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Q.7: Explain interphase and its sub-phases.

Ans: Interphase: The period of cell cycle between two consecutive divisions is called
Interphase. It is a period of growth and synthesis of DNA. During this period of cell
prepares itself for the M-phase.

Sub-phases of Interphase: The Interphase is divided further into three sub-phases:
(1) G1-Phase (2) S-phase (3) G2-phase.

(i) G1 (Gap one) phase: It is the period of extensive metabolic activity, in which cell
grows in size, specific enzymes are synthesized and DNA base units are accumulated for
the DNA synthesis. At a point in G1, the cell may enter into a phase called G, (G-knot)
were cell cycle stops. It remains for days, weeks or in some cases even for the life time of
the organism.

(ii) S(Syr;&”lﬂ During this phase, replication of DNA occurs. As a result of its
chromatin i icated. |

(iii) G2(Ga se:(Pre-Mitotic Pha

organelles ar@ r in numbers as

synthesize during this phase.

DeﬁneMnﬂnEIII

Describe the phases of mitosis. Draw a nez

Phases of Mitosis: Although mitosis is a

view are can divide it into two phases:

(a)  Karyokinesis - nuclear division

(b)  Cytokinesis - cytoplasmic division

(a)  Karyokinesis: The Karyokinesis can be divided further for convenience into four
phases which are:
(i) Prophase (i) Metaphase
(iii)  Anaphase (iv) Telophase

(i) Prophase: During early prophase chromatin material condenses and beco

visible as thick coiled, threadlike structures called chromosomes. Each chromosome
at this stage is already double, consists of two chromatids. The chromatids are
attached to each other at centromere. The nuclear membrane gradually disappears
and at the same time Centrosome divides to form two centrioles, each moves
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towards the opposite pole of the animal cell and forms the spindle fibers. The
centrioles are absent in plant cells.

(i)  Metaphase: During this phase each chromosomes arranges itself on the
equator of the spindle. Each chromosome is attached to separate spindle fibre by its
centromere.

(iii) Anaphase: In this phase the spindle fibre contract, centromere of a
chromosome divides and the chromatides of each chromosome separates from
each other and move towards the other poles. In this way one set of the chromatids
(each chromatid is now an independent chromosome) move towards one pole
while the other set towards the other pole.

(iv) T is is a stage when the chromatids (now called chromosomes)
reach ive poles and t ! ases. Fa es the

=
same number of chromosomes as We : | Pa uclear

membr med around each §e
nuclei f i ch cell.

G, OF INTERPHASE PROP
Early mitotid

Nucleolus Nuclear Plasma Chromosome, consisting
envelope membrane of two sister chromatids microtubule

METAPHASE ANAPHASE TELOPHASE AND CYTOKINESIS

Cleavage Nucleolus

Centrosome at Daughter
Spindie one spindle pole chromosomes
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(b)  Cytokinesis: Soon the cytoplasm of the cell also divides and two daughter cells are
formed. In animal cell cytokinesis takes, place by developing a constriction. This
constriction become deep to divide cytoplasm in two equal halves and two
daughter cells are formed. In plant cells it occurs by developing cell plate. In this
way the daughter cells become the exact copies of their parent cell.

Q.10: What is the significance of mitosis?
Ans: Significance of Mitosis: Mitosis plays an important role in the life of an organism.

(i) It is responsible for development and growth organisms by increasing exact copies
of cells.

(i)  With few exceptions all kinds of asexual reproduction and vegetative propagation

take p
The p ] ew somatic cells,

The healing of wounds, repair of wegr

upon tPFvﬂtnivision.

Cell Death: Cell in an organism depends upo

and controlled activities. It means all the activities even the death of cells is programmed.
Programmed cell death helps in proper control of multicellular development, which may
lead to deletion of entire structure, e.g. the tail of developing human embryo, or so e part
an organ which is more required like tissue between developing digits.

Ways of Cell Death: There are two ways of cell death in multicellular organisms.

Apoptosis or Self-Destruction (Autophagy): "Programmed change which lead to sequen(e
of physiological changes in cell by which cells commit suicide collectively calleg::
Apoptosis”.

Necrosis: This type of cell death is caused by external factors i.e. infection, toxin an tumor
i.e. accidental cell death.
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Q.13: Define meiosis.

Ans:

Meiosis: Meiosis is a type of cell division in which single cell divides into four daughter
cells and number of chromosomes becomes half in each daughter cell.

Briefly describe the phases of meiosis.

Phases of Meiosis: In animal meiosis takes place in germ cell to produce gametes i.e.

sperms and eggs whereas in plants it takes place in spore mother cells (5.M.C) to produce
spores.

Meiosis is a series to two divisions, MEIOSIS | and MEIOSIS Il with result in the formation
of four haploid cells.

Meiosis | (First Meiotic Division): First meiotic division is the reduction division during

which the ch S number is reduced to half. Meiosis | consists of Prophase |,
Metaphase IJ@mnd Telophase |.

Prophase I: It consists of the longest phase

sub stage: f 0 n
i e (i)  Zygotene

(i Leptote

(iv) I " ' Diakinesis
(i) Mzﬂ:ﬂaﬁg‘tﬂi? sub stage, |

ber of long thin beaded th
similar i call omologo

other and their lengthwise pairing takes place. The pairing of homologous chromosomes is
known as synapsis, while the paired homologous chromosomes are known as bivalent.

(iii) Pachytene: The synaptic forces of attraction between each bivalent decrease and
the chromosomes uncoil and separate. The separation is however incomplete and paired
chromosomes are in contact with each other at one or more points, called Chiasmata.
Each homologous chromosome split longitudinally except in the centromere region. No

each bivalent is composed of four chromatids and therefore in known as bivalent tetrad. |53

~——0 7 o]
(iv) Diplotene: The homologous chromosomes exchange their parts of chromatid at™=

Chiasmata. This exchange of segments of chromatids at chiasmata between the
homologous chromosomes is called Crossing Over.

CELL CYCLE - Detailed Question Answers Poge IB




BiOLOGY 9TH adamjeecoaching.blogspot.com

(v)  Diakinesis: During this sub stage, nucleoli and nuclear membrane are disappeared,
whereas Mitotic Apparatus (spindle) is completed. Chiasmata moves from the centromere
towards the ends of the chromosomes like a zipper. This type of movement of chiasmata
is known as Terminalization. At the end of diakinesis, chromatids still remain compacted at
their ends.

STAGES OF PROPHASE OF MEIOSIS |
LEPTOTENE ZYGOTENE PACHYTENE DIPLOTENE DIAKINESIS

Nuclear Bivaient Chlasma Nuciear membrane
membrane forming fragmenting

|

r8 N\
\

Metaphase I: In this phase, the bivalent line
each chromosome attached with same fibre

Anaphase |: At this stage one chromosome from each member homologous pair (bivalent)
begins to separate and move towards its respective pole by the contraction of spindle
fibers. The actual reduction occurs at this stage because half the number of chromosomes
moves to each pole. Moreover as a result of crossing over the two chromatids of a
chromosome do not resemble with each other in the genetic terms.

chromosomes become uncoil. The nucleolus reappears and thus two daughter ngcléi:
formed.

Cytokinesis: Telophase may or may not be accompanied by cytokinesis and daughter cells
formation.
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Telophase |
Prophase | Metaphase | Anaphase | & cytokinesis

nuclear envelope breaks dovm chromosomes move

Crossing oF“ n to the equator of the cel
Interp se | (if. thisfls
Interph ﬂ% is similar t
that D & st occur. Rep

omosome already has two ids.

Second Meiotic Division (Meiosis 1l): The
division which divides each haploid cell for
cells. The second meiotic division includes:

(i) Prophase Il (i)  Metaphase Il
(i)  Anaphase ll (iv) Telophase Il

(i)  Prophase II: The spindle fibres are formed. The nuclear membrane and the
disappear.

(ii)  Metaphase Il: The chromosomes are attached to half spindle fibers by th' |
centromere and get arranged at equatorial plane. Each chromosome attach with separa

.l
fiber of spindle. ~—7 ;

(iii) Anaphase II: The spindle fibers attached to the centromeres shorten and the
chromatids of chromosomes are pulled away one another. This movement continues until
one complete set of chromosomes is positioned at each pole of the cell.
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Q.15:
Ans:

Q.16:

Ans:

(iv) Telophase II: The spindle fibers disappear completely and chromosomes being to
uncoil. They become longer and indistinct and form group at each pole. Around each
group nuclear envelope is formed.

After the Karyokinesis in each haploid meiotic cell the cytokinesis Le. division of cytoplasm
occurs and thus four haploid cells are formed.

Telophase !I
Prophase |l Metaphase |l Anaphase |l

R\

A new spindle forms aroun [ “\'phau Il chromosomes

the chromosomes. line up at the equator.

What ha nce ofsMmeiosis?

In the absence of meiosis number of chro
to abnormal growth, changes in species chafa

What is the significance of meiosis?

Significance of Meiosis:

(i) Constant number of Chromosomes: Meiosis maintains chromosome number
constant from generation to generation. It is due to the fact that meiosis reduces the
diploid number of chromosomes to half i.e. haploid in the gametes.

During fertilization the diploid number of the chromosomes is restored.

(i) Responsible for genetic variation among species: By crossing over, tm 15
provides an opportunity for the exchange of the genes between homologous
chromosomes and thus cause the genetic variations among the species. The variations are
the raw material of the evolutionary process.

CELL CYCLE - Detoiled Question Answers




BioLoGY 9TH

Q.17: Explain phenomenon of non-disjunction.

adamjeecoaching.blogspot.com

Ans: Non-disjunction: In normal course of meiosis, the two chromosomes of each homologous
pair separates and enter into two gametes, but sometimes a pair of homologous
chromosomes fails to separate from one another, during meiosis I. This phenomenon is

called Non-disjunction.

Non-disjunction produces gametes with abnormal number of chromosome i.e. either with

less or extra chromosome. If such abnormal gametes fuse with normal gametes, the
resulting zygote will also have abnormal number of chromosome.

What is the difference between mitosis and meiosis?

Mitosis

Meiosis

Type

Asexual

Genetically

Mother Cells

diploid

Number of Daughter Cells
produced

2 diploid

Chromosome Number

Remains the same

Reduced by half

Chromosomes Pairing

Does Not Occur

Takes place during
zygotene of prophase | and
continue upto metaphase |

Creates

Makes everything other
than sex cells

Sex cells only: female egg
cells or male sperm cells

Takes Place in

Somatic Cells

Germ Cells

Chiasmata

Absent

Observed during prophased: i+

and metaphasel

Spindle Fibres

Disappear completely in
telophase

Do not disappear
completely in telophase |

Nucleoli

Reappear at telophase

Do not reappear at
telophase |
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15.

Centromere Split

The centromeres split
during anaphase

The centromeres do not
separate during anaphase |,
but during anaphase Il

Prophase

Simple Duration of
prophase is short, usually
of few hours

Complicated, Prophase is
comparatively longer and
may take days

Synapsis

No Synapsis

Synapsis of homologous

chromosomes takes place
during prophase

Exchange of Segments

Two chromatids of a
chromosome do not
exchange segments
during prophase

Chromatids of two
homologous chromosome
exchange segments during
crossing over

Fundiu 0 I N

Where it occurs?

ifferentiate between the fol

(i)

(ii)
(iii)

D

Prophase and Telophase
Apoptosis and Necrosis

ifference between Prophase and Prophase |

Cellular reproduction and
general growth

Genetic diversity through

Prophase

Prophase |

Pair formation in between homologous
chromosomes

Itis a long phase and is divided into the
sub phases.

Does not occur as there is no attraction
between them.

Pair formation (synapsis) due to
attraction occurs in between

homologous chromosomes

Chiasma is not formed

Chiasma is formed

Crossing over does not occur

O 8
e S
L 3

Crossing over occurs

Part exchange does not occur in the
chromosome. So gene arranges not
remains unchanged.

Part exchange occurs, which changes the
gene arrangement of the chromosomes
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Difference between Prophase and Telophase

Prophase Telophase
Prophase is the first stage in mitosis Telophase is the final stage in meiosis
and mitosis
In prophase the chromatin condenses to | In telophase the daughter chromosomes
form the chromosomes. move towards the opposite ends of the
spindle fibers.
In prophase the nuclear content is not In telophase the nuclear content get
initiated to be distributed. equally distributed to become the part
of daughter cells

Necrosis

mmed cell death,
a form of cell death that is generally
triggere I, healthy processe

Nucleus gets fragmented

Chromatin condensation is a hallmar
apoptosis

Q.20: Why meiosis-1 is called reduction division?

Ans:

Meiosis is called reduction division because it reduces the number of chromosomes from
diploid to haploid i.e. it gets reduced from 2N to IN (46 to 23) so as to maintain the species
specific number 46 chromosomes(23 pairs) from generation to generation.

Q.21: How number of chromosomes remains constant from generation to generation?
Ans:

E- i

There are 23 pairs of chromosome which are constant. The chromosome number is kepte &

constant from generation to generation because of process of mitosis and meiosis—— 7 ||
While mitosis is equal division which ensures the chromosome number remains same in
somatic cells, meiosis is reduction division which takes place in reproductive cells.

The chromosome number is reduced to half in the gamete cells so that fertilization

restores it back to the original number.
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Q.22: Why Interphase is called as phase of high metabolic activities?

Ans: Interphase is the portion of the cell cycle. It includes the G1, S and G2 phases. During
interphase, the cell grows (G1), replicates its DNA (S) and prepares for mitosis (G2).
Interphase is the phase of the cell cycle in which atypical cell spends most of its life. During
interphase, the cell copies its DNA in preparation for mitosis. Interphase is the 'daily living'
or metabolic phase of the cell, in which the cell obtains nutrients and metabolizes them,
grows, reads DNA, and conducts other "normal" cell functions.

Q.23: Why interphase between meiosis-| and meiosis-Il is short?

Ans: Interphase is a stage associated with replication of DNA, and growth. Once meiosis starts,
the purpose is to produce a haploid gamete. So there is no further need of replication or
growth. Hence between meiosis | and meiosis Il, interphase is short.

FOR MORE NOTES, M
JEECOACHINC

CELL CYCLE - Detailed Question Answers Page 113




BIOLOGY 9TH adamjeecoaching.blogspot.com

Biology 9th - Short Question Answers

= CELL CYCLE CHAPTER# 05

ADAMJEECOACHING.BLOGSPOT.COM

Q.1:
Ans:

Why meiosis-l is called reduction division?

Meiosis is called reduction division because it reduces the number of chromosomes from
diploid to haploid i.e. it gets reduced from 2N to IN (46 to 23) so as to maintain the species
specific number 46 chromosomes(23 pairs) from generation to generation.

Why mitosis is necessary for growth?

Mitosis is a w g more cells that are genetically the same as the parent cell. It
plays an im the developmen itisi :

and development of our bodies as well. Mit®

are old; lost o

How were chromosomes discovered?

The ter i n by Germarnjle
was ex i ividing cells of salafapde

Aniline. He observed that chr

Name the types of chromosomes.

Types of Chromosomes: The chromosomes are of different types, depending upon
position of centromere. These types are:

(i) Metacentric: Chromosomes with equal arms.
(ii) ~ Sub-meta centric: Chromosomes with un equal arms.

(ili)  Acrocentric or sub-telocentric: Rod like chromosomes with one arm very small and
other very long. The centromere is sub-terminal.

(iv) Telocentric: Location of centromere at the end of chromosomes.

Why interphase between meiosis-l and meiosis-Il is short?

Interphase is a stage associated with replication of DNA, and growth. Once meiosis starts,
the purpose is to produce a haploid gamete. So there is no further need of replication or
growth. Hence between meiosis | and meiosis Il, interphase is short.
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Q.6: Define cell cycle. How many phases a cell cycle has?

Ans: Cell Cycle: The sequence of changes which occurs between one cell division and the next
is called Cell Cycle. The cell cycle undergoes a sequence of changes, which involve period
of growth, replication of DNA following by cell division. This sequence of changes is called
cell cycle.

It has two phases:
(i) Interphase, which is the period of non-division.

(i)  M-phase, which is a period of cell division.

How number of chromosomes remains constant from generation to generation?
There are 23 pairs of chromosome which are constant. The chromosome number is kept

constant from tion to generation because of process of mitosis and meiosis. While
mitosis is e hich ensures the ¢ : B rera ATTe i

cells, meiosis is reduction division which take

Interph is the i e cell cyclef Iwi
interphm ﬁg!s (@1), replicate
Interph hegell cycle in whi

'qnterphase, the cell copies its 2 reparat|

Define mitosis.

:  Mitosis: In this type of cell division a pare
that the number of chromosomes in the daughit:

FOR MORE NOTES, MCQS & ONLINE TEST
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Q.1:

Ans:

Define metabolic reactions and metabolism.

Metabolic_Reactions _and Metabolism: Life is another name of activity therefore
thousands of chemical reactions take place in the body of an organism. These reactions of
an organism are collectively called metabolic reactions and this phenomenon of chemical
activity called metabolism.

Briefly desqu 0 I“ of metabolic acti

Types of Metabolic Activities: The metabali
constructive rEnBve.

Constructive In constructive regcti
structure of cell or body. These reactions
metab |

Destructi “OW th&contrary, th

kdown in small moleculée duce
calle i ions. typéof this

What is activation energy?

Activation Energy: The chemical reaction ré

proper rate, temperature and pressure. The conditions of temperature and pressure
inside cell or organism are generally found not suitable for chemical reaction e.g. inside
human body normal temperature remain 37° and pressure is 120/80m.m of Hg. These
conditions of temperature and pressure are not enough to perform any chemical
reactions.

Now body requires some facilitators. These facilitators help to perform biochemical
reactions at low energy. It is clear now that each reaction requires some amount ofi*:%
minimum energy to initiate a reaction. This minimum amount of energy is called-activatigi
energy. If this amount is high, the difficult will be the reaction or vice versa e.g. the
activation energy needed to break a glucose molecule initially requires energy of 2 ATP
molecules.
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Q.4: What are enzymes?

Ans: Enzymes: The high amount of activator energy cannot be provided by organism itself
therefore they require some facilitators to reduce this activation energy. These facilitators
are special molecules made up of mostly protein called enzymes (En=inside, zyme=yeast).
The name was coined due to observation when yeast was introduced in fruit sap which
converted it into alcohol. Now the enzymes are defined as the biocatalysts which facilitate
chemical reaction by lowering activation energy.

This action of enzyme allows biological reaction to proceed rapidly at relatively low
temperature and pressure tolerable by living organism.

Describe the characteristics of enzymes.
Characteristics o

talyst, made u
dimensionally folded chains of amino acids

by the sequerF on acids held togethg
(i)  Enzymes speed up reactions by b@ngifg

2
activati ' 11ting the read i#n

EE =
(iii) MHBEM!a chemical rga .

(iv) Their presence does not affect the natu

(v) They are very specific in their acti®
chemical reaction or a group of related reactions.

(vi) The shape of active site is complementary to shape of the substrate.

(vii) They are sensitive to even minor change in pH, temperature and substrate
concentration.

(viii) Some enzymes require cofactor for their functioning. .
T s I:J

(ix) Many enzymes work in a sequential manner to produce a specific produet=T "_ﬁ' ol
pathway is called metabolic pathway.

(x)  Activity of enzymes can be enhanced by activator and can be decreased by
inhibitors.
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Q.6:
Ans:

Define: (i) substrate (ii) active site (iii) activator.
Substrate: Reactants of enzyme are called substrate.

Active Site: A small portion of enzyme where substrate attaches with enzyme is called
active site.

Activator: Enzyme activators are molecules that can bind with an enzyme to increase its
activity.

Define and Explain cofactor.
Cofactor: A cofactor is a non-protein substance which may be organic or inorganic.

Zn*? ,Mg™”, Mn*? Fe'? ,cu™ K'* and Na™ are inorganic cofactors and NADP, NAD and FAD
are organic cofactors.

Cofactor can ized into prosthetic group (if organic cofactors are tightly bound to
an enzyme) s (if organic cofa C C hedawith.an.enzyune).

What is an enzynie itor?
Enzyme Inhik ﬂl : nzyme inhibitor i

decreases its activity. Since blocking an enz

DescribM nBEM!n industries

of Enzymes: Many enzy sed
industr

Paper industry - To get cellulose fof

Food industry - For making bakeryipfe

Brewing industry For conversio

Bio-detergents - Use to remove different type of stains

Explain the factors affecting the activity of an enzyme.

Factors Affecting the Activity of an Enzyme: In nature, organisms adjust the conditions of
their enzymes to produce an optimum rate of reaction, where necessary, or they may
have enzymes which are adopted to function well in extreme conditions where they live.
The main factors which affecting the activity of an enzyme are as follows:

(i) Substrate Concentration: It has been shown experimentally that if the amount of
the enzyme is kept constant and the substrate concentration is then gradually increased,
the reaction velocity will increase until it reaches a maximum after which further increase
in the substrate concentration produces no significant change in the reaction rate.
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In other words, the enzyme molecules are saturated with substrate. The excess substrate
molecules cannot react until the substrate already bond to the enzymes has reacted and
been released (or been released without reacting).

X = point of saturation

A

Increasing
Concentration does
not affect reaction rate

Rate of reaction

Substrate concentration

row range o

to thermal ,
compared to ordinary chemical reactions. atalyz 9‘1
substrate moEﬁ
; upn
A e '€ 3 ¢
- r - '- .

(ii) Tempan] rotein nature of the enzymes makes them extremely sensitive

are rate of rea
S

change

Rate of reactign

Z

L~

10 20 30
Temperature °C

In summary, as temperature increases, initially the rate of reaction will increase, because
of increased kinetic energy. However, the effect of bond breaking will become greater and
greater, and the rate of reaction will begin to decrease as shown in given diagram.

(iii)  pH: Enzymes are also sensitive to pH due to their protein nature. All enzymes work: 5
at their maximum rate at narrow range of pH. The point where the enzyme is mostacti :
is known as optimum pH. For example, pepsin works at a low pH i.e. it is highly acidic;
while trypsin works at a high pH i.e. it is basic.
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optimum pH

Rate of reaction

Increasing pH

Effect of PH on enzyme activity
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Most enzymes work at neutral pH 7.4. Small changes in pH above or below the optimum

do not cause r nt change to the enzyme, since the bonds can be reformed.
However, e:Jrg{*s in pH can cause_e s lenature and permane

their functio

Describe the Ea Blaining mechanis

Mechanism of Enzyme Action: Enzyme ca
which h ends to th
site to e, makes engy

roduct is formed and enzyme

Substrate

( /Ad'rve site
v

Substrate entering Enzyme/substrate Enzyme/products
active site of enzyme complex complex

tly lose

Products leaving
active site of enzyme

Action of Enzyme: In order to understand the mechanism of enzyme action two theories

are proposed:

(i) Lock and key model (i)  Induced fit model.

~—_7

[=] 1%
i
]

5] %

L

(i)  The Lock and Key Model: This theory was first postulated by Emil Fischer in 1894
shows the high specificity of enzymes. This theory explain that the enzyme and the
substrate possess specific complementary geometric shapes that fit exactly into one

another like a key into a lock/ only the correct size and shape of the substrate (the key)

ENZYMES - Detailed Question Answers

)
=,

(=]

()

T



BIOLOGY OTH adamjeecoaching.blogspot.com

would fit into active site (the key hole) of the enzyme (the lock). However/ it does not
explain the stabilization of the transition state that the enzyme achieves. For example
Lipase fits together with lipids to break them down.

Substrate

Enzyme-substrate complex

Active site

—

Enzyme

(ii) InduceJ r.ﬂ«!ﬂ The induced fit

explains that astivepsiteacontinuously change
says that acti\Faszme is flexible (lo

Substrate

Q.12: What do you know about specificity of enzyme?

Ans: Specificity of Enzyme: In the human body there are more than 1000 known enzymes and
all work with their own substrates. We know that enzymes are specific in nature therefore
a particular enzyme can only bind to its specific substrate and it's all due to its active site !
Active site of the enzyme possesses some geometric shape and as the enzymes are ma !E‘g '1@
up of proteins and proteins contain different type of amino acids which carr?‘diffﬁe'*?':
charges / nature like acidic, basic, hydrophilic etc. hence active site is highly specific to its
substrate. Some of the enzymes catalyze the reaction by recognizing the bond formed

between the molecules, the functional group present in the molecules or the geometric

shape of the molecules.
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For example: proteases are the enzymes which catalyze the proteins only and lipase acts
on lipids only. It means the enzymes are bond specific, so lipase can act an ester bond in
lipids/fats substances.

: Briefly describe the categories of enzymes.
There are two categories of enzymes:
(i) Intracellular (ii)  Extracellular

Intracellular enzymes work inside the cell such as ATPase, cytochrome C reductase etc.
and extracellular enzymes work outside the cells such as pepsin, lipase etc.

: Why enzymes are speciﬁc in nature?

A few enzym solute specificity; that is, they will catalyze only one particular
reaction. O will be specific

functional group. In general, there are four g

- the enzyme e only one reactio

The reactantsF nﬁ reaction are also

enzymes to be specific so that enzymes ac onsth

- ROREI = e

bstrates are responsible for.
co the enzym

chemically attracted to it.

: How enzyme reduces the amount of activation energy?

Enzymes can lower the activation energy of a chemical reaction in three ways. A ways the
activation energy is lowered is having the enzyme bind two of the substrate molecules and
orient them in a precise manner to encourage a reaction. This can be thought of as lining
the binding pockets up for the substrates so that it is not left to random chance that they
will collide and be oriented in this way Another way enzyme can lower the activation

partial positive and partial negative charges which favor a reaction to occur. Lastly th
enzyme can strain the bound substrate which forces it to a transition state that favor £
reaction. By manipulating the substrates of the reaction, the enzyme can lower the
necessary energy needed to make the reaction occur.

5
| i
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Q.16: Why presence of enzymes does not effect on the nature and properties of end product?

Ans:

The enzyme itself is not a component of the chemical reaction and is the same molecule at

the beginning of the reaction as it is at the end. That is why their presence does not affect
the nature or properties of end products.

Q.17: Distinguish between the following in tabulated form:

(i)
Ans:

Activator and Inhibitor

(ii)

Difference between Activator and Inhibitor

Anabolism and Catabolism

SNo

Activator

Inhibitor

1.

Enzyme activators are molecules that
can bind with an enzyme to increase its
activity.

Enzyme inhibitors are molecules that can
bind with an enzyme to decrease its
activity

They
lipid

r proteins, peptides,

Two main types of inhibitors are

It is a metabolic chemical process

ol quired for
activities by
body.

In this state body regqui
ceprbodyinmdiabnolic sta
the main source.

In anabolism state, energy is conve

Anabolism helps in furnishing and
preserving tissues and results in muscle
growth.

calories.

Anabolism  requires less

compared to catabolism.

oxygen

Catabolism uses oxygen.

Anabolism is in function during rest or
sleep.

Catabolism is in function during

activities.

The main role is construction in
metabolism.

The main role is destruction in

metabolism. TR

~—_7
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Q.1: Distinguish between the Activator and Inhibitor:
Difference between Activator and Inhibitor

S No Activator Inhibitor
1. Enzyme activators are molecules that | Enzyme inhibitors are molecules that can
can bind with an enzyme to increase its | bind with an enzyme to decrease its
activity. activity
3 3 ‘ proteins, peptides, | Two main types of mhlbltors are
molecules or ions.

Anabolism
aI process
quured for

energy to o di erent activities by
body.

equi energ
keep body in anabolic state. Nutritid
the main source.

How enzyme reduces the amount of activation energy?

Enzymes can lower the activation energy of a chemical reaction in three ways. A ways the
activation energy is lowered is having the enzyme bind two of the substrate molecules and
orient them in a precise manner to encourage a reaction. This can be thought of as lining
the binding pockets up for the substrates so that it is not left to random chance that they

will collide and be oriented in this way. Another way enzyme can lower the activatiof’s
energy by rearranging the electrons in the substrate so that there are areas that ca
partial positive and partial negative charges which favor a reaction to occur. Lastly, the
enzyme can strain the bound substrate which forces it to a transition state that favors a

reaction. By manipulating the substrates of the reaction, the enzyme can lower the
necessary energy needed to make the reaction occur.
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Q.4: Why presence of enzymes does not effect on the nature and properties of end product?

Ans. The enzyme itself is not a component of the chemical reaction and is the same molecule at
the beginning of the reaction as it is at the end. That is why their presence does not affect
the nature or properties of end products.

How substrate concentrations affect enzyme activity?

It has been shown experimentally that if the amount of the enzyme is kept constant and
the substrate concentration is then gradually increased, the reaction velocity will increase
until it reaches a maximum after which further increase in the substrate concentration
produces no significant change in the reaction rate.

How enzymes industries?
Many enzynJ mmercially in indg
Paper industry - To get cellulp

Food indui/n n - For making Ba
Brewing in@us -
Bio-ﬁgﬁts ' ' ' Use to remc
B E EEE
s

What are enzyme

s: The high amoun tor e
therefore the e some facifftators to fe

temperature and pressure tolerable by living organism.

Define the categories of enzymes.

There are two categories of enzymes. Intracellular & Extracellular

Intracellular enzymes work inside the cell such as ATPase, cytochrome C reductase etc.
extracellular enzymes work outside the cells such as pepsin, lipase etc.

Why enzymes are specific in nature?

A few enzymes exhibit absolute specificity; that is, they will catalyze only one particular
reaction. Other enzymes will be specific for a particular type of chemical bond or
functional group. In general, there are four distinct types of specificity: Absolute specificity
— the enzyme will catalyze only one reaction.
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Q.10: Describes any three characteristic of enzymes

Characteristics of Enzymes:

(i) Enzymes are biocatalyst, made up of mostly proteins and therefore three
dimensionally folded chains of amino acids with a specific shape. This shape is determined
by the sequence of amino acids held together by bonds, for example Hydrogen bonds.

(i)  When an enzyme starts a chemical reaction, catalyzes the reaction hence does not
utilized itself which means even a single or little amount of enzyme can start a reaction
and catalyze fast.

(iii) They are very specific in their action; a single enzyme catalyzes only a single
chemical reaction or a group of related reactions.

E NOTES, MCQS & ONLINE TEST

ENZYMES - Short Question Answers Page |3




BiOLDGY 9TH adamjeecoaching.blogspot.com

Biology 9th- Detailed Question Answers

=> BIOENERGETICS CHAPTER# 07

ADAMJEECOACHING.BLOGSPOT,COM

Q.1: Why do living organisms need food?

Ans: Every machine requires energy (capacity to do work) for performing its functions, like
automobiles which require fuel to produced energy. Cell phones have batteries which
store energy and utilize it for their working. Living organisms are also like machine which
require nutrients in the form of food. The special molecules of food contain energy.

From where rgy come in fuel and food molecules?
The only so m of earth is the Sup® S

The above chart shows that conversion of energy from one form to another form
explained by law of conservation of energy or first law of thermodynamics which states
that energy can neither be created nor be destroyed but it can change from one form to
another form. As we can see that the heat energy of Light converts in K.E. energy which
flows water. This K.E. of water in dams is converted into mechanical energy when falls on
turbine. This mechanical energy converts into light energy in bulbs and LED lights or again
in mechanical energy in our fans. _ '

i

On the other hands this light energy when falls on green parts of plant is captured l
converted into chemical energy. This chemical energy is stored as food energy in plants.
When these parts are eaten by animal this energy transferred into them where the
organisms buried and remain under pressure inside earth crust for millions of years their

chemical energy is converted into fossil fuel.
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Q.3: Define Bioenergetics.

Ans: Bioenergetics: The study of this conversion of free energy into different forms by living
organisms is Bioenergetics. It is the part of biology, Physics and chemistry concerned with
the energy involved in making and breaking of chemical bonds found in the molecules of
organisms. Bioenergetics can also be defined as the study of energy relationships energy
transformation and transmission in living organisms.

Describe the chemical process of energy transmission in living organisms.

Chemical Process of Energy Transmission: In living organisms the energy is transferred
through gain or loss of electrons during formation and breaking of chemical bond. There
are two chemical processes where it occurs, known with the name of oxidation and
reduction.

(i) Oxidadw s: The oxidation rez
electrons (e-) and proton occurs. Th@s¢
from w elease to the molgc

oxygen hemical called rus
transfer to oxygen. In this reactionjFe i

MOBELe K

Compound A EI -~ 1:'T:LEE
loses electrons | gains electrons
Oxidized\_ e Reduced

Oxidation Reduction
(=] 1%

Reduction Reactions: On the other hand, reaction occur called reduction, whege:;
gain of e- and H+ occur. This gain of e- also brings energy which is storedin it. . |
living organisms these oxidation reduction (Redox) reactions occur continuously to
transfer energy from one molecule to other molecule, without these reactions
energy transfer becomes impossible in living system.
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Q.5:
Ans.

Describe the formation of ATP.

Energy Currency in_Living Organism: In our home we store energy in batteries when
electricity is available from usual source or when light energy is available we capture it by
solar plates. This energy of battery then is utilized at the time of power shutdown (load
shedding). Living organisms also have similar type of system to store energy.

Adenosine Tn-Phosphate (ATP): In living organisms, energy is stored in a special molecule
called Adenosine Tn-Phosphate (ATP). In organisms, energy is liberated during any
oxidation reaction; this energy is utilized by molecules called Adenosine Di-Phosphate
(ADP) to form a bond with phosphate (P). As a result the ADP become ATP, energy of
oxidation is now stored in ATP.

16N

Energy Stored i P; The amount of energ

ATP will be utili ing organism for pe
molecules agains
by breaki

ey

At

lullnmm

molecules and O, are produced for all bio-molecules and living organisms. This process is

carried out by chlorophyll containing organisms like plants, algae, some protozons and
some bacteria. Word photo means light and synthesis means to prepare. Plants utilize
simple inorganic molecules carbon dioxide (CO,) and water (H,0) which react by using light

energy in the presence of pigments like chlorophyll to form glucose and oxygen.
Equation:
Carbondioxide + Water Lt > Glucose + Oxygen
Chlorophyll

Light
Chlorophyll

6CO; + 6H,0 > CgH1,06 + 60,
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In other words photosynthesis converts light energy into chemical energy. The
fundamental molecule produced during photosynthesis is simple sugar i.e. glucose.
Glucose utilizes in most of the metabolism of plant to produce secondary products like
starch and other polysaccharides. Plants also use carbohydrates to form fats, proteins and
other chemical like nucleic acids.

This glucose is also used in respiration as reactant to produce energy for the metabolism
of living organisms.

CO,+H,;0
photosynthesis

Storage,

Fats Protection

D2y, Sxcess _’Nitrates [Amino Acid| — [Proteins|

low l

Sucrose

|

Storage organs
i.e seed fruits
and tubers

| nce of Photosynthesisa:

(i) Plants are not the only organisms

(Heterotrophs) also depend on phototrop

phototrophs as food molecules. If an animal i

animal is carnivorous it depends on those animals which feed on plant. These feeding
sequences and relationship are called Food Chains.

(i)  On the other hand photosynthesis is the only process which produces free O, by
splitting water. This O, is utilized by all living organisms for respiration to produce energy
for metabolism. Without O, living organisms cannot survive. Through photosynthesis,
quantity of CO, and O; in nature is maintained by plants.

(i)  During photosynthesis plants fix CO, and release O, in environment. CO; has
property to absorb heat of the sun. If its quantity increases in environment, thw be
increase in an environmental temperature on earth called global warming. Photosynthesis-
keeps the quantity of CO, maintained in environment i.e. indirectly keeping the
concentration of CO, to maintain the temperature of earth.
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Q.7:
Ans:

What is chlorophyll?

Chlorophyll is the green pigments found in the chloroplast of plant cell. It captures a
specific part of visible light only, therefore it is not a reactant but absorbs energy needed
to drive the reaction.

Describe the structure of chloroplast.

Structure of Chloroplast: Green part of plants and algae contain special cell which contain
special organelle called chloroplast. Chloroplast is double membrane bounded organelle,
have semi-fluid proteins containing medium called Stroma. Another network of
membrane is also embedded in it called Thylakoid membrane, somewhere this Thylakoid
are piled at one another in stack called Grana (Singular-Granum).

/‘:

rl.l/

4

—
=
=
=
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‘-,'
~
-
J
-

/i

cyclic or cyclic ways. Each reaction occurs atidiffere

(i)  Reaction in which light energy converted into chemical energy and stored in ATP
(Adenosine Triphosphate) and NADPH; (reduced Nicotine amide Adenosine Dinucleotide
Phosphate). This conversion occurs at Thylakoid membrane where solar energy is
captured by pigments located in harvesting complex. This phase of photosynthesis is
called light dependent reaction. It is non-cyclic process coupled with breakdown of H,0
molecules i.e. photolysis, takes place also at thylakoid membrane.

(i)  Reaction in which captured solar energy transferred to glucose from ATP and™
NADPH,. It takes place in stroma, in cyclic manner. During this phase fixation of
atmospheric CO; also takes place to form organic molecules.
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Q.10: Describe two phases of photosynthesis in detail.

Ans:

Two phases of Photosynthesis: Processes of Photosynthesis is mainly divided into two
phases or reactions.

(i) Light Reaction or Light Dependent reaction.
(ii)  Dark Reaction or Light Independent reaction.
(i) Light Reaction or Light Dependent reaction: The term light reaction or light

dependent reaction is used due to the reason that during this phase of photosynthesis
light energy is captured and converted into chemical energy.

Photolysis: Some of the light is utilized to split water into oxygen and H" with e
(electron), this splitting of water is called Photolysis. Oxygen which is produced
during photolysis is released in the environment where as H' together with CO, are

used in rl“ose.
Phot I: In chloroplast

thylako
therefore i

WHEHEN: =

complex and an electro
The ight enéfgy takes

receives energy. One of the electrg

jump over the electron transport sy

e- carrier to next. The electron release

drives reactions and produces two energy rich compounds. These are:

(a)  ATP (Adenosine Triphosphate)
(b)  NADPH, (Reduced Nicotinamide Adenosine Dinucleotide Phosphate)

ADP is the compound which is already present in cell. It combines with phosphate by using
energy of photon released from when moving through e-carriers in photosynthesis.

Light ener
ADP+p ——2 & > AP
Enzyme Complex

NADP also present in chloroplast is reduced into NADPH; by accepting Hydrogen ions (
released from splitting of water.

NADP + 2H' + 2e > NADPH
Cell From Water Reduced 2form
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ATP and NADPH, both are energy rich compounds which provide energy, Hydrogen (H")
and e- for the conversion of atmospheric CO2 into carbohydrates in chloroplast during
light independent phase of photosynthesis.

reaction.

The ATP and NADPH; synthesized during :

stroma there, they provide energy to power the synthesis of glucose from CO, and H,0
(i.e. H and e of water). This phase occurs independently, without light as long as ATP and
NADPH, are available.

This phase of photosynthesis is cyclic phase. It occurs in set of reactions also called Calvin
Benson Cycle due to its discoverer or the C; (three Carbon Containing Compounds formed
initially) cycle.

The C; cycle requires:
(a) CO; - normally from air; some of it also comes from respiration.

(b)  CO, capturing sugar - a pentose sugar.

(c)  Enzymes to catalyze all the reactions.

(d) Energy from ATP and NADPH,; come from light dependent reaction.
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Q.11: Define limiting factor.

Ans: Limiting Factor: Rate of biochemical reaction dependent on some factors which affect the
rate are called limiting factor.

For example at low light intensity rate of photosynthesis increase continuously but at high
light intensity the rate becomes constant.

Light intensity, carbon dioxide concentration and temperature can all be limiting factors
for the rate of photosynthesis. Following graph shows the idea of limiting factor.

30°C, 0.15% CO,

20°C, 0.16% CO,

2
"
o

£

Rl
8
O

>
o

o

a

S
o)

. Increasing ?\
A - At poin , ight intedSity is limifi

B - If light intensity increase to bright light &
of CO,, in air becomes limiting factor. It is dle
air containing high CO, then the rate of photosy

If there is high light intensity and high CO, concentration then the temperature becomes
the limiting factor but the temperature should not be very high otherwise enzymes
become denatured.

Activity: Find out the effect of light intensity on the rate of photosynthesis.

Apparatus:

~_ =7
Large beaker of water, boiling tube, stand and clamp, paper clip, fresh water plant hydrill&/ =

ruler, stopwatch, thermometer, lamp etc.
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Procedure:

(1) Take a healthy piece of hydrilla. Place it upside down in a boiling tube of water. It
helps to sink the hydrilla.

(2) Clamp the tube to hold it upright in beaker to water. Ensure that the plant is
perpendicular to source of light. The beaker of water is needed to maintain a
constant temperature.

Place a thermometer is water to record the temperature. Turn off the room lights to
reduce back ground light and place a bench lamp close to the, beaker.

Observe the plant for few minutes; you will see the bubbles of gas coming out from
the cut end of plant. If no bubbles are seen repeat the experiment by using fresh
piece of plant. Count the number of bubbles per minute. If the rate of bubbling is
too fas

count

Repeat the counts until you are sur :
the distmﬁlamp from the plapt
Changethe"distafice of lamp from plant an
m t lrtt Jeflat fa
'un s atidifferent distarice
C >

constant thought out the
ose that t

light intensities. As the lamp is moveg
on it also decreases.

Rate of Photosynthesis

Increasing Light Intesity
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Q.12: What is an ADP? How is it formed?

Ans:

ADP: ADP is an abbreviation of Adenosine diphosphate. Each ADP compound consists of:
Adenine, ribose and two phosphate groups.

Formation: When the terminal bond is broken the ATP is converted into ADP by enzyme
ATP ase releasing a phosphate and liberating 30.6KJ (7.3Kcal) of energy.

An ADP is like a discharged battery. When the energy is made available by oxidation of
food, ADP takes this energy to be converted to ATP that is to say that it becomes charged
once again.

Define respiration.

Respiration: To carry out all the life process cells requires energy. The source of this

energy is food similates (products of photosynthesis) in plants. Cells break food
mo|eculestJl I\n i TR TR TR P UL, % O R Py o

energy is called respiration.

Chemical Eq ally cells use oxygi
waste products. in food oxidized is th

this chemical reaction is:

WOREN

\ C6 H12 06 ?

Above equation shows that one molecule @f
to produce six molecules of carbon dioxideja
is energy which is produced in the form of energy rich molecules called A

What is the difference between breathing and respiration?

It is commonly believed that breathing and respiration processes are same but factually
they are different, although they are linked.

Respiration is the chemical reaction takes place in cells to release energy from food while
the breathing is movement of air in and out of the organism to supply O, and CO, , We ugg =
another term for breathing called Ventilation. Breathing allows the process Qf__g—a_l_i%o s
exchange at surface of cells and tissues. So the terms breathing, gaseous exchange and
respiration are different from one another but linked together to make possible energy
production at cellular level.
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Q.15: What are the steps of respiration?

Ans: Steps of Respiration: Respiration consists of the following two steps.
(i) Breathing (i)  Cellular Respiration
(i) Breathing: Breathing involves the exchange of gasses.

Cellular Respiration: It is defined as the process in which the oxidation of food takes
place within the cell with the help of oxygen and enzymes, resulting in the release
of energy.

: Explain types of respiration with the help of chemical equation.

Type of Respiration: There are two types of respiration found in living organisms for the
production of energy.

(i) Anae;ﬂnsrl Non or Fermentation
(i) Aero

(i) Anaero tion OR Fermentati
takes place |Fﬁ ﬁ ence of O, or

fermentation.

There I!\rere 0, is nd
to bre nﬂ ithout oxyge
n. ltt

fermentatio akes prace in_some bac
|. During anaerobic re
amount o 0% a

(a)  Alcoholic Fermentation

(a)  Alcoholic Fermentation: The bacteria and fungi respire aerobically but when
these organisms are deprived of oxygen they stop respiration aerobically and start
respiring anaerobically instead. During anaerobic respiration they produce ethyl
alcohol with CO,.

Glucose > Ethanol + CO, + Some energy
C5H1205 > 2C2H50H + ZCOz + Some ATP

(b) Acidic Fermentation: In animals when aerobic respiration is not enough ""
produce required energy they start anaerobic respiration. During this proce
glucose breaks down into a substance called lactic acid.

Glucose > Lactic acid + Some energy
CsH12 Op »2C3Hg0;
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A limited amount of energy is produced as compared to aerobic respiration but this
is enough to power the athlete's muscles during start time of sprint. He experiences
pain; this condition of pain is called muscle fatigue. The lactic acid is produced in his
muscles bool stream.

Aerobic Respiration: In this type of respiration food breakdown occurs in the
presence of oxygen to produce energy. It is a method of respiration found in
majority of organisms. It takes place in the presence of free oxygen, oxidizing the
food and releasing the maximum amount of energy i.e. 2827kj/mole of glucose or
36 ATP molecules/glucose.

The end products of aerobic respiration are CO, and H,0

3@1 "gen » Carbon dioxide + Water + Energy (36 ATP)

advan
pace fo

(iii) Anaerobic respiration also produce
utilized by making alcoholic products like bége

(iv)  Baking industry is also based on it because anaerob oduces CO,
which gives fluffy and soft shapes to cakes and breads also break down of starch into
complex sugar to form bread and pizza.

: Describe the mechanism of aerobic respiration.

Mechanism of Aerobic Respiration: Aerobic Respiration takes place in 3 steps at different
places in the cell.

(i)

broken down into two molecules of pyruvic acid (three carbon acid). It does not requu i
oxygen. It takes place in both aerobic and anaerobic respiration. This splitting of glucose
releases small amount of energy of glucose which is enough to generate 2 molecules of
ATP. Glycolysis is a complex sequence of reaction all occur in cytosol.
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(i)  Kreb's or Citric acid Cycle: The second stage of aerobic respiration in which pyruvic
acid produced during glycolysis enters the mitochondria where O, available. Cellular
respiration uses this O, to break pyruvic acid completely into CO; and H,0 in a cyclic
manner. During Kreb's Cycle some ATP produce and some co-enzymes like NAD and FAD
are reduced to NADH; and FADH,. It takes place in matrix of mitochondria.

-

Electrons carried in NADH

acid

Glycolysis

Cytoplasm

JOIN

,An»r

(m) ElectransB't Chain The last stage of 3 : ion in_which INADH,

adeno ehnuc sotide)

(i)  Synthesis of molecules - Formation of different molecules as well as large molecules
from small molecules requires energy.

(ii)  Cell division - During cell division formation of large molecules like DNA and protein
takes place which require energy as well as movement of chromosome also require
energy.

(ili)  Growth without cell division - enlargement growth is not possible and both require
formation of molecules which require energy.

(iv)  Active transport - movement of ions and molecules from low concentration to-high :
concentration requires energy.

(v)  Muscle Contraction - Movement of muscle requires energy which is produced from
chemical energy, chemical energy converted into kinetic energy.
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(vi)  Passage of Nerve impulse - Nerve Impulse (message of Neuron) is basically electrical
signals moving long nerve fiber by active transport requires energy.

(vii) Maintenance of body temperature - In higher animal's body temperature is
maintained at constant level, this temperature maintenance requires energy of
respiration.

Q.20: Distinguish between the following in tabulated form:
(i) Respiration and photosynthesis

(ii)  Light reaction and Dark reaction

(iii)  Aerobic respiration and anaerobic respiration

(iv) Breat““ﬂlﬂation

Ans: (i) Difference Between Respiration and Phd

piration

food materials.

During this process O, enters the
and CO, is released.

It takes place in all the living cells of|lt takes place in the green parts of the
plants and animals. plant body.

The end products of this process are CO,|The end products of this process are
and H,0 simple carbohydrates and oxygen.

The chemical equation for this process is: | The chemical equation for this process is:
C5H1205 + 602 > 6C02 < 6C02 + 6H20 > CsHuOG +
6H,0 + Energy 60, (=] '.

r

During the breakdown of one glucose During the formation of ;-gl 3 ﬂ
3 [m] P
molecule, 38 ATP molecules are formed | molecule, 18 ATP molecules are utilized: =
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(i) Difference Between Light reaction and Dark reaction

Light reaction Dark reaction
1. |It takes place only in the presence of|lt can take place in the presence or
light. absenceof sunlight.
2. |ltis a photochemical phase It is a biochemical phase.
3. |It takes place in the grana of the|lt takes place in the stroma of the
chloroplast. chloroplast.
4. |NADP utilizes H+ ions to form NADPH. The hydrogen of NADPH combines with
CO,
5. |The end products are ATP and NADPH.  |Glucose is the end product. ATP and
NADPH help in the formation of glucose.
6. |The water molecules split into hydrogen|Glucose is produced. CO2 is utilized in
Ji the dark reaction.
7 i
(iii) Differenc erobic respiration B
m:espiration
.

It is that type of respiration in

4.

Carbon dioxide and water are the fie
products of this process.

(iv) Difference Between Breathing and Cellular respiration

Breathing Cellular Respiration
1. |Breathing is a physical process in which|lt is a biochemical process in which
0, is taken in and CO; is given out. organic food is oxidized into CO, and
H,0.
2. |lt occurs outside the cells. It occurs inside the cells. = ]
3. |Thereis no release of energy. There is a gradual and stepwise releases; e
of energy. ~—7 |Gkt
4. |Enzymes are not involved. Enzymes are involved.
5. |Oxygen is necessary in this process. In anaerobic respiration oxygen is not
necessary in this process.
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Q.21:
Ans:

How CO, maintain the temperature of earth?

Carbon dioxide controls temperature because it has a property to absorb infrared
radiation of the sun. When the carbon dioxide concentration goes up, temperature goes
up. When the carbon dioxide concentration goes down, temperature goes down.

Why the second phase of photosynthesis is called dark reaction?

Dark reactions do not need light. Instead, dark reaction uses ATP and NADPH, to produce
energy molecules. No photosystem is required. Photolysis of water does not occur. The
dark reaction in photosynthesis is called so because it does not require light energy.

Why acidic fermentation is harmful?

Acidic fermen mful because the lactic acid which accumulates in human may
cause fatigu ing anaerobic respira

FME NOTES, M
M mfﬁmwm
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Q.1:
Ans.

How CO, maintain the temperature of earth?

Carbon dioxide controls temperature because it has a property to absorb infrared
radiation of the sun. When the carbon dioxide concentration goes up, temperature goes
up. When the carbon dioxide concentration goes down, temperature goes down.

Why second phase of photosynthesis is called dark reaction?

Dark reactim d light. Instead, dark reaction uses ATP and NADPH, to produce
energy mol tosystem is requited. P : ¢

dark reaction in photosynthesis is called so

How respirati ifferent from breathing

the bre
anothe

production at cellular level.

Why acidic fermentation is harmful?

Acidic fermentation is harmful because the lactic acid which accumulates in human may
cause fatigue and pain during anaerobic respiration.

How glucose form secondary products in plants?

To carry out all the life process cells requires energy. The source of this energy is food or
photo assimilates (products of photosynthesis) in plants. Cells break food molecules to
release their chemical energy. The breakdown of food molecules to release energy s
called respiration. Usually cells use oxygen to oxide food. It results CO, and water as wast€y

products. This main food oxidized is the sugar i.e. glucose.

In this type of respiration food breakdown occurs in the presence of oxygen to produce
energy. It is a method of respiration found in majority of organisms. It takes place in the
presence of free oxygen, oxidizing the food and releasing the maximum amount of energy
i.e. 2827kj/mole of glucose or 36 ATP molecules/glucose.
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Q.6: Describe the three usage of respiration energy in the body of organisms.

Ans: Usage of Respiration Energy in the Body of Organisms: Number of processes requires
energy in the body of an organism. Body provides it from respiratory energy. Following are

some processes which utilize respiratory energy.

(i)  Synthesis of molecules - Formation of different molecules as well as large molecules
from small molecules requires energy.

(i)  Cell division - During cell division formation of large molecules like DNA and protein
takes place which require energy as well as movement of chromosome also require
energy.

(iii) Growth without cell division - enlargement growth is not possible and both require
formation of molecules which require energy.

Define respido I “

Ans: Respiration: To carr‘] out all the life proges

ssimilates (products

energy is foo
molecules to

. MUBE!

hyll is the green pi und |
specific pa ght only, #herefore

to drive the reaction.

Describe the structure of chloroplast.

. Structure of Chloroplast: Green part of plants and algae contain special cell which contain
special organelle called chloroplast. Chloroplast is double membrane bounded organelle,
have semi-fluid proteins containing medium called Stroma. Another network of
membrane is also embedded in it called Thylakoid membrane, somewhere this Thylakoid
are piled at one another in stack called Grana (Singular-Granum).

FOR MORE NOTES, MCQS & ONLINE TEST
ADAMIJEECOACHING.BLOGSPOT.COM

BIOENERGETICS - Short Question Answers Page 12




BiOLDGY 9TH adamjeecooching.blogspot.com

Biology 9th - Detailed Question Answers

= NUTRITION CHAPTER# 08

ADAMJEECDACHING,BLOGSPOT,.COM

Q.1:
Ans:

Define nutrition and nutrients.

Nutrition: Process by which organisms obtain and use the nutrients required for
maintaining life is called nutrition.

Nutrition is the study of nutrients in food, how the body uses nutrients and the
relationship between diet, health and diseases.

Nutrients: Essential substances that our body needs in order to grow and stay healthy are

known as nuﬁﬂ I “

Briefly descrihe t ess by which food s

Plants and an t obtain food by
have the green pigm

bacteri isms for foad
nutritio H | I r
EEE

 autotrophic
Au ic Nutrition: It i

in the surrounding (with the help of energy
chemosynthesis.

Heterotrophic Nutrition: It is the mode of nutrition in which an organism can't make its
own organic material but depends on other organisms for its food and use it for growth
and energy.

Name the process by which plants prepare their food.

Ans: Photosynthesis: Green plants, which are autotrophs, synthesize food through the
process of photosynthesis. Photosynthesis is a process by which green plants, algae afid s
some bacteria having chlorophyll, synthesize the simple sugar (glucose) from the simple:::
raw materials i.e. water and carbon dioxide by using the energy of sunlight. Oxygen
released in this process. The overall equation of photosynthesis is:

SunLight
Chlorophyll

6CO, + 12H,0 > CgH1,04 + 6H,0 + 60,
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Q.4: Describe heterotrophic nutrition.

Ans: Heterotrophic Nutrition: The word “Heterotroph” is derived from two Greek words-
heteros (other} and trophe (nutrition). Unlike autotrophs, which manufacture their own
food, heterotrophic organisms obtain food form other organisms. As heterotrophs depend
on other organisms for their food, they are also called consumers. All animals, non-green
plants like and fungi come under this category.

Herbivores: Consumers which consume herbs and other plants are called herbivores.
Carnivores: Those consumers which consume animals are called carnivores.

After taking complex organic materials as food, heterotrophs break them into simple
molecules with the help of biological catalysts, i.e., enzymes and utilize them for their own

metabolism.

Mention thdol urotrophic nutritic

Depending upon the mode of living and th

parasitic, saprfﬂ ﬁ holozoic.
(i) Parasi ri Parasitic organi
organis lnrlrbtain their
benefltm s mode of
parasites, like Cuscuta akash-bel

, depending upon habi

released on food material outside their body, these enzymes breakdown complex food
into simple forms. Common examples of saprotrophs are fungi (moulds, mushrooms,
yeasts) and many bacteria.

(ili)  Holozoic Nutrition: (Gr: Holo=Whole, Zoikos=of animal): In holozoic nutrition
complex organic substances are ingested (taken in) without their being degraded or
decomposed. After intake, such food is digested by enzymes produced within the
organism. Digested food is absorbed into the body and the undigested product is egests % =
(expelled out) from the body. This kind of nutrition is found mainly in nompamu ks
animals-simple ones like Amoeba and complex ones like human beings.
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Q.6: How amoeba and paramecium obtain nutrition?

Ans: Different organisms obtain food in different ways.
Nutrition in Amoeba: Nutrition in unicellular organisms like Amoeba, involves ingestion by
the cell surface, digestion and egestion.
Amoeba takes in complex organic matter as food. Amoeba first identifies its food then
throw out a number of small pseudopodia (projections of cytoplasm, also called false
feet). These pseudopodia enclose the food particle and prevent it from escaping. The food
enclosed in the cell membrane forms a food vacuole.

The complex food in broken down into simpler molecules with the help of digestive
enzymes produced by an organelle called lysosome. The digested food is distributed in the
cytoplasm and the undigested food is egested through the cell membrane.

JO
, =
TROR

“MORE!H—

Nutrition in Paramecium: In paramecium, a
unicellular organism with a specific shape,

food is ingested through a special opening,
the cytostome (cell mouth). Food is brought
to this opening by the lashing movement of
cilia that cover the entire surface of the cell.

. Cell Mouth
. (Cytostome)
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Q.7: Define mineral nutrition in plants.

Ans: Mineral Nutrition in_Plants: The process involving the absorption, distribution and
utilization of mineral substances by the plants for their growth and development is called
mineral nutrition.

Q.8: What are macronutrients and micronutrients?

Ans: Plants have the most efficient mechanism for preparing their food by using many
elements essential for plant nutrition. Plants require a steady supply of macronutrients
and micronutrients. The difference between the two is quite simple: macronutrients are
required in large quantities than micronutrients.

The names of the two categories don’t apply, indicate that one type of nutrient is more
important than another; it just means that more macronutrients must be present in the

soil than ml:ﬂ;ﬂt lants obtain nearly all of the nutrients they need from the soil,
although so sized produced vi |

Q.9: Why rutroge ﬂﬁl for plants?

Ans: Nitrogen : Nit “eSsential for plants talsynth

i d also requjfe ) i
ﬁ iii:abolic elemén i i en needs
n
| |

blocks

acids, a 0

inthe | EEE
Q.10: M«zﬂci

Ans: Symptoms of Nitrogen Deficiency: Nitrog
reduced yields and their foliage pale green.

Q.11: Why do plants need magnesium? What are the symptoms of magnesium deficiency?

Ans. Magnesium: Many enzymes in plant cells require magnesium in order to perform properly
and is a constituent of the chlorophyll - Adequate Mg
molecule, which is the driving force of ‘
photosynthesis.

Symptoms of Magnesium Deficiency:
Magnesium deficiency is most prevalent on
sandy textured soils, which are subject to
leaching, particularly during seasons of
excess rainfall.

'

The predominant symptom is interveinal

chlorosis (dark green veins with yellow areas between the veins). The bottom leaves are
always affected first as shown in above figure.
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Q.12: What is the importance of fertilizers?

Ans: Importance of Fertilizers: Fertilizers are substances containing chemical elements such as
manure of mixture of nitrates that improves the growth of plants. They give nutrition to
the crops and produce more fruit, faster growth, more attractive flowers. When added to
soil or water, plants can develop tolerance against pests like weeds, insects and diseases.
And the use of manure and composts as fertilizers is probably almost as old as agriculture.
Modern chemical fertilizers include one or more of the three elements that are most
important in plant nutrition: nitrogen, phosphorus, and potassium. Chemicals fertilizers
are simply that nutrients applied to agricultural fields to supplement required elements
found naturally in the soil.

: Describe the environmental hazards related to chemical fertilizers.

environmental hazard is a condition, which has the potential to

water
followsmnt
EEE
i Soil Nutrient Holding
theSail.nutrient holding c
(ii)  Eutrophication: The high solubility of
eutrophication (means an increase in cherfli
nitrogen or phosphorus in an ecosystem).
(ili) Emission of Greenhouse Gas: Storage and application of some nitrogen fertilizers
may cause emission of greenhouse gas, e.g. nitrous oxide.
(iv)  Soil Acidity: Ammonia gas (NHs;) may be emitted from applied inorganic fertilizers.
This extra ammonia can also increase soil acidity.

(v)  Past problems: Excessive nitrogen fertilizers can lead pest problems by increasing
their reproduction rate.

(vi) Nutrient Balance: It is recommended that nutrient content of the soil and nutnei g ﬂ
i

requirement of crop should be carefully balanced with application of inorganicfertilize
It is critical to apply no more than it is needed; any excess in nutrient will definite
develop pollution of any kind.
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Q.14: What are the components of human food?

Ans:

Components of Human Food: Holozoic nutrition is the type of heterotrophic nutrition.
Heterotrophic organisms have to acquire and take in all the organic substances they need
to survive. There are seven major classes of nutrients:

(i) carbohydrates (ii) protein (iii) fats  (iv) minerals

(v) fiber (vi) vitamins (vii) water

Q.15: Write down the role and sources of carbohydrates, proteins and fats.

Ans: Carbohydrates: Carbohydrates are necessary for our body specially glucose, which is

primary source of energy. They are generally divided in two categories:

(i) simple carbohydrates (ii) Complex carbohydrates

Simple Carbﬂ'ntmple carbohydrates such as sucrose, which digest quickly.
Complex Ca omplex carbohydrate as st3 T

Sources of tes: Source of si
processed gr white rice or flouf.
or starchy vegetables, Potatoes, while gra s,#

abundannansE','iTrs and starc o
EEE B
AR

Carbohydrates These starchy foods give us energy and warmth

Proteins: Proteins consist of units called amino acids, attach together in complex
formations. Proteins are complex molecules; the body takes longer to break them down.
As a result, they are much slower and long lasting source of energy than carbohydrates.

Of
Essential Amino Acids: There are 20 amino acids. The body synthesizes some of th%!fj

from components within the body, but it cannot synthesize 9 of the amino acids called #45-

essential amino acids. They must be consumed in the diet.

The body needs protein to maintain and replace tissues and their function. Protein is not
usually used for energy. However, if the body is not getting enough calories from other
nutrients or from the fat stored in the body, protein is used for energy.
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Proteins Help build a strong and healthy body

Fats: Fats are Iﬁlecules composed of fatty acids and glycerol. The body needs
fats for gr rgy. It also usef thE eSIZe BS ¢
substances needed for the body's activities

Fats are the fﬁBrce of energy but
body depositsiex in the abdomen (@
fat) to n i

vessel mn"ﬁﬁ I:irere it can bllo
serious : EEE

typical sources of satura inclu
e Fatty and lam#

e Poultry skin.
e High fat dairy food (whole milk, butte
¢ Tropical oils (coconut oil, palm oil, cocoa

Fats, Our body stores up fat to use as energy and protect us from the cold
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Q.16: Define calories.

Ans:

Calories: The energy obtained from carbohydrates, proteins and fats is measured in units
called calories.

: Write a short note on vitamins.

Vitamins: A vitamin is an organic molecule (or related set of molecules), an essential
micronutrient that an organisms needs in small quantities for normal health and
development. Lack of vitamins can cause several diseases. They are divided into two
types:

(i) Fat-soluble vitamins (i) Water soluble vitamins
(i) Fat-Soluble Vitamins: Vitamin which can soluble in organic solvent are called fat-
soluble vitam less excreted from the body as compared to water-soluble
vitamins. VlJG\ nd K are fat-solublesvitanis

(i)  Water soluble Vitamins: Vitamin whigh'g r 8oluble

vitamins. The ins Band C. Cooking
vitamins moréye n the fat-soluble

Vitamin C

Vitamin B Beriberi

Vitamin A Night blindness, e

1Y) - Y
o4 oA

Vitamin A B Vitamins Vitamin C

e

Vitamin D Vitamin E Vitamin K

e PN
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Q.18: Write a short note on minerals.

Ans: Minerals: A class of naturally occurring solid inorganic substances with a characteristics
crystalline form. Minerals are vital for proper human health.

Essential minerals include calcium, iron, zinc, iodine and chromium. Deficiencies can result
in serious health conditions such as brittle bones and poor blood oxygenation. Minerals
are found in a variety of foods including dairy and meat products.

Metabolic Function of Calcium: Calcium metabolism refers to the movements and
regulation of calcium ions (Ca*®) in and out of various body compartments. Goo calcium
nutrition, along with low salt and high potassium intake, prevents from hypertension and
kidney stones.

Sources of calcium include:

* Milk, ther dairy foods * Green leafy vegetables
* Soy m Nuts Breac isi

Deficiency Symptoms of Calcium:

* Fainti En Bf Chest pains
* Diffic

sensatuons 5
Iarly in the b
I HE

(tetany)

* Voice changes due

Some of the best plant and animal sources of iron:
* Beans and lentils
* Tofu

* Dark green leafy vegetables such as spinach

Deficiency symptoms of iron:

Extreme fatigue Weakness

~—_—7 |¥

Pale skin Headache, dizziness

Chest pain, fast heat beat or shortness Inflammation or soreness of tongue
breath

brittle nails Poor appetite in infants
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Q.19: What are metabolic functions of water and dietary fibers?

Ans: Metabolic Function of Water: Water is the medium for various enzymatic and chemical
reactions in the body. It moves nutrients, hormones, antibodies and oxygen through the
blood stream and lymphatic system. Water maintains the body temperature through
evaporation as in sweating. Severe dehydration causes cardio-vascular problems.
Metabolic Function Dietary Fibers: Dietary fiber is the edible part of plants, or similar
carbohydrates, that can’t be digested and absorbed in the small intestine. Fiber plays very
important role to prevent from constipation. Soluble fiber helps in lowering the blood
cholesterol and blood sugar level.

Function of each body type in Human body

Carbohydrates (i)  Sugar -  Forenergy

tarch For energy
J iber events corn

Proteins For growth and repair ofjcé

-F Qn\ergy and insulatio
Vitamins VitaminC -
inD =
MineraM 0 n E '[I
EEE

(i)  Iron
VNMSW s

: Define and describe the balanced diet relate

Balance Diet: A diet which contains all of
vitamins and minerals in proper proportion according to the requirement of the body is
called balanced diet.
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A Balanced Diet Related to Age, Sex and Activity: Different factors affect the nutritional
requirement during the periods of body growth and development. Energy requirements
change through life and depend on many factors, such as: Age, Sex and Level of activity.

The key stages in life include:

Childhood: The energy requirements of children increase rapidly because they grow
quickly and become more active. Young children do not have large stomachs to cope with
big meals. Therefore, to achieve the relatively high energy intake for their age, foods
should be eaten as part of small and frequent meals.

Adolescence: It is a period of rapid growth and development and is when puberty occurs.
The demand for energy and most nutrients are relatively high. Boys need more protein
and energy than girls for growth. Children should be encouraged to remain a healthy
weight with respect to their height.

Adulthood: ﬂ I:“: of protein, calcium, iron, vitamin A and D, as part of healthy,
balanced di ant. Calcium is [hee : -

together with vitami can help develop

Sex and Leve

than women f

large, rowing age!
Calciu 11r} same age.

DAIRY (1-2 servings a day) OR
VITAMIN O/CALCIUM SUPPLEMENTS

G , ' - Healthy Fats/Qil :
Daily Multivitamin PP T \ Olive, Canola, Soy, Corn,
Plus Extra Vitamin D ; 2 S Sunflower, Peanut &
Other Vegetable Oils:

For most people
( pacpis) Trans-free Margarine

Whole Grains:
Brown Rice,

VEGETABLES & FRUNTS

ﬂ DALY exmc's& & WEIGHT CONTROL %‘)\
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Q.21:

Ans:

Q.23:
Ans:

Describe problems related to Nutrition (Malnutrition).

Problems Related to Nutrition (Malnutrition): Problems related to nutrition are grouped

as malnutrition. The malnutrition is a condition that occurs when a body does not get
enough nutrients. Malnutrition results from a poor diet or a lack of food. It happens when
the intake of nutrients or energy is too high, too low, or poorly balanced. Consuming less
than 2011 calories a day, one is considered to be under-nourished and suffering from
hunger.

According to the World Health Organization (WHO), malnutrition is the gravest single
threat to global public health. Globally, it contributes to 45 percent of deaths of children
aged less than 5 years.

Types of Malnutrition : There are two types of malnutrition:
(i) Chronic rition: Characterized by delayed growth in the children.
(i) Acute : Characterized by ici ight | i

weight. Unde iskment and malnutritign i

the younger cm ridwide, three nutlie
and

e Iron ed with de@r

disease.
Wntab g

What do you know about malnutrition propl

Malnutrition is one of the most prevalent p

the major underlying factors for high infant and under 5 mortality rate in Pakistan.
Poverty, lack of education, poor environmental hygiene and food fads are some of the
reasons for its high prevalence in Pakistan.

Describe protein deficiency disorders.

Protein Deficiency Disorders: Protein energy malnutrition (PEM) refers to inadequate i
availability or absorption of energy and proteins in the body. It is the leading cause Of;<4
death in children in developing countries. PEM may lead to diseases such as:

(i) Kwashiorkor: Kwashiorkor is a severe form of malnutrition, caused by a deficiency in
dietary protein. The extreme lack of protein causes an osmotic imbalance in the gastro
intestinal system causing swelling of the gut diagnosed as an edema or retention of water
as shown in the given figure.
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Kwashiorkor

Marasmus
Protuberant
belly Prominent

Xerosis
I 0 I Loose skin

Poor wound healing

(ii) MarasmE ﬂrﬂnus is a form of
n

deficiency. It occur in anyone with severe @

child wi Iaciated. Bo y*ﬁ
normal nn T for the age @s'StigWh i
EEE u

Deseéri ineral deficie i s

Mineral Deficiency Disease: Diseases result
rare among humans some are given below:

(i) Goiter: Goiter is a condition in which t :
swelling in neck. Goiter is caused by an insufficient amount of "iodine" in diet. lodine is
used by thyroid gland to produce hormones that control the body's normal functioning
and growth.

(i) Anemia (most common of all mineral deficiency diseases): The term anemia literally
means "a lack of blood". The condition is caused when number of red blood cells reduced
to a level lower than normal. Hemoglobin molecule contains four atom of iron. If body
fails to receive sufficient amount of iron, an adequate number of hemoglobin will not bgj
formed. So, there are not enough functioning red blood cells. A person becomes\v!_e_ag e
there is shortage of oxygen supply to body's cells. '
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Red Blood Cells White Blood Cells

Platelets

Q.25: What do you know about over intake of nutrients?

Ans: Over Intake of Nutrients: It is a form of malnutrition in which more nutrients are taken
than the amount required for normal growth, development and metabolism. The effects
of over intake of nutrients are usually intensified when there is reduction in daily physn rr
activity (decline in energy expenditure). High intake of carbohydrates and fats-leads -"'
obesity, diabetes and cardiovascular problems. Similarly, high dose of Vitamin A causes
loss of appetite and liver problems. Excess dose of vitamin D can lead to deposition of
calcium in various tissues.

"’l
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Q.26: Describe the effects of malnutrition on human.

Ans: The Effects of Malnutrition: Malnutrition hurts people both mentally and physically. The
more malnourished a person is; the more nutrients the person is missing, the more likely
person will experience health issues. Some of them are given below:

(i) Starvation: It is a severe deficiency in caloric energy intake. It is the most extreme
form of malnutrition. In humans, prolonged starvation can cause permanent organ
damage and eventually, death.

(i) Heart Diseases: The term "heart disease" is often used interchangeably with the term
“cardiovascular disease". Cardiovascular disease generally refers to conditions that involve
narrowed or blocked blood vessels that can lead to a heart attack, chest pain (angina) or
stoke. Heart problems occur in those people who take unbalanced diet. Fatty foods increase
blood cholesterol level. It obstructs the blood vessels leading to heart diseases.

(iii) Constipati do not schedule their meals. ThlS trregulanty cause many health
problems lik . It can be well definee on g
emptying the bowels, usually associated wit

(iv) Obesi dical condition in
extent that it negative effect ornjh
combination of excessive food intake, lackjof gh
Obesitygi isease and may |
ot mf m
EEN

s the social problems r ‘

Social Problems Related to Malftitrition Mal rition: Chr

countries. An adequate amount of food or di€

healthful and productive life. Malnutrition is not a simple problem with a simple solution.
It results from the complex interplay of social and biomedical factors.

(i) Food Insecurity: Food insufficiency refers to insufficient food supplies to meet
minimum daily diet requirement.

Several countries in Africa and parts of other developing countries do not produce enough

food to keep up with the food needs and increased population. Not only do they not
produce sufficient food supplies to meet their own needs, but they are economuca @
unable to purchase available food from the exporting countries, which has Iéd—te’ﬂ) 1 ﬂ
insecurity in poor countries; as a result, millions are hungry and malnourished. Besudes
these problems drought (lack of water) and flood (over flow of water) play terrible role in
decreasing crop vyields. Despite the profound effects of malnutrition problems on human

and social developments, the world has shown only limited public alarm.
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(i)  Poverty: For various reasons people in developing countries are increasingly unable
to produce enough food to meet their own needs. To meet the ongoing demand for food,
food-deficit countries (those unable to produce sufficient food to meet their needs) must
import additional food and make it available to people. Even if there is an abundance of
food, some people may not have access to it, because more and more, access t food in
developing countries is determined by household income.

(ili) Inequality: Because of a cultural preference for men over women in many
developing countries, many women risk malnutrition throughout their lives. The risk of
malnutrition in girls begins at an early age. Although nutritional needs are the same for
boys and girls in the first 10 years of life, boys often get more food and girls do.

(iv) Risk of infection: The normal human body has the capacity to resist foreign organisms
to toxins through the immune system, but the immune system ceases to function properly

when the bodyli ished. When the immune system (the general process of body) is
compromise ion, the skin's abj C 2 : g i

secretion produced by the stomach to resis

compounds in hat destroy toxins d&
G

OQOutcomes |"
MnnE---

Underlying Causes at i nodc '
Household / Family 'nsufﬁ"":ﬂt natarnal and ct
Level REess to food caring practices

Inadequate and / or inappropriate knowledge and discriminatory
attitudes limit household access to actual resources

N | b

Quantity and quality of actual resources and control of
human, economic, and organizational resources

Basic Causes in Society

Political, cultural, religious, economic, and social systems,

including status of women, limit the use of potential
|
otential resources
Environment
Technology
People
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Graphic representation: how to overcome social and economic problems
related to malnutrition?

Well-nourished mother and child, more
income for housing, food, education (-\
Community involvement, healthier and |Family well-being, better economic status,
better educated children healthy babies

v A

More options in social, Education and literacy, better job
economic, cultural life opportunities, health, and nutrition

Access to Yes

Education, Credit, | __
Health Care

Poor education, low earnings,
health and nutrient deficiencies

productivity, cognmve deficiencies

High maternal/infa
undernourished ch

Q.28: Define Mn BEM and egestion.

igestion: Digestion is the pro hic
conv
Digestive is important for breaking down
energy, growth and cell repair. Food and dr
nutrients before the blood absorbs them a
Egestion: After absorption of the digestible
the body through the process of egestion.

: Describe human digestive system.
The Digestive System of Human: The digestive system is made up of the alimentary canal
and the other abdominal organs that play a part in digestion, such as the liver and
pancreas.
Alimentary Canal of Human: The alimentary canal (also called the digestive tract) is the
long tube of organs-including the oral cavity, oesophagus, stomach and intestines-t 1t
runs from the mouth to the anus. An adult's digestive tract is about 30 feeL(ahoat
meters) long.

(i) Oral Cavity: It is the first part of alimentary canal. It is equipped with four kinds of
teeth. The teeth grind the food. Oral cavity or mouth also has three pairs of salivary glands
which produced saliva.

Functions: Saliva contains an enzymes Ptyalin which converts starch into maltose (sugar).
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(i)  Pharynx: The pharynx, a passageway for food and air, is about 5 inches (12.7
centimeters) long. A flexible flap of tissue called the epiglottis reflexively closes over the
windpipe when we swallow to prevent choking.

Functions: From the throat, bolus travels down a muscular tube in the chest called the
esophagus.

(ili) Oesophagus: It is a long muscular tube which opens into stomach. At the end of the
oesophagus, a muscular ring called a sphincter allow food to enter the stomach and then
squeezes shut to keep food or fluid from flowing back up into the oesophagus.

Functions: This tube brings food into the stomach.

(iv) Stomach: Itis a large bag like, thick walled organ which stores food. Its walls contain

gastric glands te gastric juice which contains HCl and enzymes called pepsin
and renin. H
n breaks d

Functions: Pepsi own proteins int

kills germs. f "en
(v)  Small Intes e small intestine is
NRENL

inches) long. It is C-shap

ions: The d
alimentary canal where most of the dig
the duodenum deliver pancreatic juice

Large intestine
(transverse colon)

e SN INTOSLING
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(b)  The Jejunum: It is the coiled shaped mid-section of small intestine.

(c) The lleum: It is the final section of small intestine which leads into the large
intestine. Its inner surface bears numerous finger-like projections called villi, which
has numerous blood capillaries and a lymph vessel.

Functions: lleum absorbs completely digested food.

Large Intestine: It consists of three parts: Colon, Caecum and Rectum.

(a) Colon: It consists of three portions, an ascending, a transverse and a
descending portion.

Function: It reabsorbs water and salts from the undigested food.

Caecum: At the junction of the small and large intestine is a sac like structure

the cae a small finger like projection called appendix.
Funddﬁlﬂ specific function i i digestion: but in hu
may g eig es.

and pai endix and leads tdlap i H
(c) IFﬁEthe last part of larg

Function: It stores undigested food. |

Liver aMﬂm !er produces Bi
absorb gallbladde

annel (bile duct) directly int all intesti
It als euffalizes stomg

from the small intestine. The Liver isa m
vital life functions.

Right lobe

of liver Left lobe

of liver

hepatic
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Q.30: Name and define the steps involved in digestion.
Ans: The digestion consists of following steps:
Ingestion: In this process, food is taken in.

Propulsion: Peristalsis-alternate waves of muscular contraction and relaxation in the
primary digestive organs. The end result is to squeeze food from one part of the system to
the next.

Peristalsis: The movement of food from oesophagus and onward up to anus takes place
by means of an automatic movement. This automatic movement is termed as peristalsis.

Mechanical Digestion: The process of breaking the food mechanically into smaller pieces
is called mechanical digestion. It is physical preparation of food for digestion.

Segmentation: It is mixing of food in the intestines with digestive juices.

Chemical Dii#n: hemical breakdown of food into smaller chemical molecules
with the hel ms called chemical . Carb dra at 3 i
broken down by enzymes.

Absorption: fﬂ:ﬂss, the simple particl m

process, tran
occurs.

) R EH e et
ones b dFiBUS processes liKe

igested portion of food Into ti E
.

ion (Defecation): Remova inatio
called e

: What is oral cavity? Describe its functions.

Oral Cavity: Oral cavity is the space

behind mouth in-between upper and

lower jaw Digestion begins in the oral

cavity, well before food reaches the

stomach. When we see, smell, taste,

or even imagine a tasty snack, our

three pairs of salivary glands, which

are located under the tongue and

near the lower jaw, begin producing

saliva. This flow saliva is coordinated

with a brain reflex that triggered

when we sense food or think about

eating. In response to this sensory stimulation, the brain sends impulses through the
nerves that control the salivary glands, telling them to prepare for a meal.
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Functions of Oral Cavity: Oral cavity has many important functions:

(i) Food Selection: When food enters the oral cavity it tasted and felt. Here food is
sleeted or rejected due to the taste, hard object or dirt. Smell and vision also help in
selection.

(i)  Grinding of Food: The second function of oral cavity is the grinding of food by teeth.
It is known as chewing or mastication. It is useful because esophagus can pass only small
piece through it as well as enzymes cannot act on large pieces of food.

(iii) Lubrication of Food: The third function of the oral cavity is lubrication of food by
mixing saliva secreted by salivary glands. It has two main functions.

(a) Adds water and mucus to the food.

Partial digestion of starch by saliva which contains an enzyme salivary

111/

(iv) Chem Saliva contains an &g
digestion of ially. Than the piege
small, slippe:F nmass called bolus.

(v)  Swallowing of the Bolus: Swallowingli

tongue MURE 'c'«f into the thrg
HENE

.32: Bescribe the functions of sali ds.
. Saliva e, |, taste

of salivary glands, which are located und@r

producing saliva. This flow saliva is coordin:

sense food or think about eating. In respo

impulses through the nerves that control the salivary glands, telling them to prepare for a
meal.

Functions of Salivary Glands: The main function of salivary glands is lubrication of food by
mixing saliva secreted by salivary glands. It has two main functions.

(a) Adds water and mucus to the food.

(b) Partial digestion of starch by saliva which contains an enzyme salivary amylase.

: Why grinding and lubrication are necessary for swallowing?

Grinding: The grinding of food by teeth is known as chewing or mastication. It is useful
because esophagus can pass only small piece through it as well as enzymes cannot act on
large pieces of food.
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Lubrication: Lubrication of food by mixing saliva secreted by salivary glands, has two main
functions.

(a) Adds water and mucus to the food.
(b) Partial digestion of starch by saliva which contains an enzyme salivary amylase.

Than the pieces of food are rolled up by the tongue into small, slippery, spherical mass
called bolus.
As chewing continues, the food is made softer and warmer, and the enzymes in saliva

begin to break down carbohydrates in the food. After chewing, the food (now called a
bolus) is swallowed easily.

: What is peristalsis?

Peristalsis: ythmlc movements of
muscle relaxation ge@

perlstalsus whlch force down food wave thr

the oesopha e stomach. A
normally isn'fla the movements

esophagus, stomach and intestine that take

as foodM“rﬁEl" 'i*stive tract.
EEE

: Byiefly describe the structure i
Structur ‘ ach igh-shaped

left of abdomen just beneath the diaphrag
The stomach has three regions:

(i)  cardiac, just after the oesophagus,

(i)  fundus, the largest part of stomach, and

(ili)  pyloric, part located at the other end of stomach and opens into small intestine.
Stomach has two sphincters (opening which are guarded by muscles). The cardiac
sphincter lies in between stomach and oesophagus. Pyloric sphincter is between stomach
and small intestine.

Functions of Stomach:

(i) The stomach muscles churn and mix the food with acids and enzymes, breakingit
into much smaller, digestible pieces. An acidic environment is needed for the digestion
that takes place in the stomach.

(i)  Gastric Juices: Glands in the stomach lining produce about 3 quarts (2.8 liters) of
these digestive juices each day. When food enters into the stomach the gastric juice is
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secreted by gastric glands found in the stomach

wall. It is composed of mucous, hydrochloric

acid and protein digesting enzyme pepsinogen. Miscutaris

Hydrochloric acid converts the inactive enzyme

pepsinogen into active form called pepsin. HCI

also kills micro-organisms present in food.

Stomach is protected against the action of acid

by mucus.

Pepsin partially digests the protein portion of :

the food into polypeptides and peptide chains. (a) m’v'.'f'pmm i

In stomach food is further broken apart through a process called churning. The walls of
stomach contract and relax and these movements help in mixing of the gastric juice and

food. The chughi also produces heat which helps to melt the lipid contents of the
food. By th ready to leave t : T Hee SEEE :
paste like liquid called chyme. The pylorus

right consiste into the small inte
small intestin estion of food conti
DescribM a:n ﬁ'el’ts, pancreat

. HE A
Bile Salts: They have de ergerﬁ action on p

ak down or be emulsifie inute
Pancreatic Tt is a liquid ®ecreted K

enzymes, including protease like trypsinogé
protein, lipids and carbohydrates respectivaly

Intestinal Juice: It is produced from the small intestine contain enzymes and pancreatic
juice break down all four groups of molecules found in food (polysaccharides, proteins,
fats and nucleic acids) into their component molecules.

What are villi? Explain the role of villi in increasing the absorptive surface of intestine.

Villi : The inner wall of the small intestine is covered with millions of microscopic, finger-
like projections called villi (singular, villus). Each villus is connected and richly supplieg
with blood capillaries and lymphatic vessel, i.e. lacteal. The walls of villus are rrEd_eg :

only one layer of cells, in thickness. The villi are the vehicles through which nutrients cas
be absorbed into the body. They increase the surface area over which absorption and
digestion occur. These specialized cells help absorbed materials cross the intestinal lining
into the bloodstream. The bloodstream carries simple sugars, amino acids and nucleosides
to the liver via hepatic portal vein for storage or further chemical changes. From liver, the
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required food molecules go towards the heart via the hepatic vein. The lymphatic system,
a network of vessels that carry white blood cells and a fluid called lymph throughout the
body, absorbs glycerol, fatty acids and vitamins.

Polymers

Complex Carbohydrates (i.e.
starch)

Glucose and other simple
sugars

Broken apart to get energy
to make ATP.

Proteins

Amino acids

Used to make our own
enzymes and other body

proteins

Lipids (Fats, waxes, oils And
steroids)

Fatty acid chains, glycerine
(except steroid)

Used for cellular energy and

energy storage, used to
make cell membranes, _, |
steroid hormones
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Q.38: Describe the structure and functions of large intestine.
Ans:

Structure of Large Intestine: From the small intestine, food that has not been digested

(and some water) travels to the large intestine through a muscular ring that prevents food

from returning to the small intestine. By the time food reaches the large intestine, the
work of absorbing nutrients is nearly finished.

The large intestine is made up of three parts:
(i) caecum (ii)  colon (iii) rectum

— “-f '
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food to travel from the small mtestme to thesle
like pouch, hangs at the end of the caecum. It no Ionger appears to the useful to the
digestive process.

(i)  Colon: The colon extends from the caecum up the right side of the abdomen, across
the upper abdomen, and then down the left side of the abdomen, finally connecting to the
rectum. The colon has three parts: the ascending colon and transverse colon.

(ili) Rectum: It is the last part of large intestine. It opens to the outside by anus.

the undigested matter and form solid waste that can be egested. The ascending col i'ﬁ
absorbs fluids and salts and the descending colon holds the resulting waste (faece -
Faeces mainly consist of undigested material, large number of bacteria, sloughed off
gastrointestinal cells, bile pigments and water. Bacteria in the colon help to digest the
remaining food products. The rectum is where faeces are stored until they leave the
digestive system through the anus as a bowel movement.

Functions of Large Intestine: The large intestine's main function is to remove water fr
2
h
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Q.39: Explain the disorders of gut.

Ans:

Diarrhea: It is a condition in which the sufferer has frequent watery, loose bowel
movements due to fast peristaltic movement. This condition may be accompanied by
painful abdominal cramps, nusea, fever and generalized weakness. It occurs when
required water is not absorbed in blood from colon. The main cause of diarrhea includes
lack of adequate safe water, virus and bacteria. In malnourished individuals, diarrhea leads
to severe dehydration and can be life threatening. To control diarrhea consume adequate
amounts of wafer of replace loss, preferably mixed with essential salts and some amount
of nutrients.

Constipation: Constipation is a condition, where a person experiences hard faeces that are
difficult to eliminate. The main causes of constipation are hardening of faeces due to
excessive absorption of water through colon, insufficient intake of dietary fiber,
dehydration Jnmcme (e.g. those containing iron, calcium and aluminum) and
tumors in r The treatment £ QIS cha and ¢
habits, use of laxative (e.g. paraffin) may b i : ion i
easier than tr

Ulcer (Peptic a sore in gut linin arﬂ

stomac = ', Ulcer of guBd
oesoph R, aI ulcer" and bréake.
can be feff™use of anti-i

ing coffee, colas and eat food.
after medis i , ru f salivala
loss of appetite and weight. Ulcer can b
composition) and avoiding spicy food.

: How stomach linings are protected from acidic environment?

Our stomach protects itself from being digested by its own enzymes, or burnt by the
corrosive hydrochloric acid, by secreting sticky, neutralising mucus that clings to the
stomach walls. If this layer becomes damaged in any way it can result in painful and
unpleasant stomach ulcers.

The stomach is protected by the epithelial cells, which produce and secrete a bicarbonate

of bicarbonate is the main way that your stomach protects itself from auto-digestion (the
stomach digesting itself) and the overall acidic environment.
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Fats are the slowest source of enemy but the most energy-efficient form of food. Each
gram of fat supplies the body with about 9 calories, more than twice that supplied by
proteins or carbohydrates. Because fats are such an efficient form of energy, the body
stores any excess energy as fat. The body deposits excess fat in the abdomen (omental fat)
and under the skin (subcutaneous fat) to use when it needs more energy.

: Distinguish between the following in tabulated form:

(i) Fat-soluble vitamins and water soluble vitamins
(i)  Marasmus and kwashiorkor

(iii) Chemical digestion and mechanical digestion

(iv) Autotro n and heterotrophic nutrition
(v) Inorngﬂ'l" nd organic fertilig€

(vi)
(vii)

Carnivores and Herbivores

Digesti ch and digestion i

EENE .

Vitamins
Si
Dietary intake

Solubility Hydrophilic

Hydrophobic

Easily absorbed the
blood, travels freely in
the blood stream

Capitalize

Absorbed into the
lymphatic system, many
require protein carriers
to travel in the blood

Body storage Not generally

Yes

Deficiency symptoms
appear relatively quickly

Deficiency

Deficiency symptoms l':
are slow to develop = e

Toxicity Low risk

Higher risk

Need for daily consumption Yes

No
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Marasmus and kwashiorkor

kwashiorkor Marasmus

The deficiency of protein in the body of | The deficiency of calories and other
children upto three years leads to the nutrition in the children of upto one
kwashiorkor. year leads to Marasmus

It occurs due to deficiency of proteins. It occurs due to deficiency of calories,
proteins and other nutrients

Acute illness, trauma, infections, Chronic infections, prolonged
measles, sepsis are some of the causes starvation, recurring infections are
of the kwashiorkor. some of the significant causes of
Marasmus

Muscles and limbs get thin Limbs get thin

Oed excess of watery fluid | Oedema is absent
is ac he tissues or cavi
the body) is present.

Subcu (harmless fat pres
under the d protect against s
pathogens and disease) is present.

wical "GWL&TE{’E}’

Appetite is prodigiou

nargeen in a&yﬂlver cells r. m uz"' ﬁ_ _:
1 Phnktitgispoof "R

"M
Cracky skin appears I_"Tﬂr_“nj q H “

No prominent ribs I u! W#‘Mﬂ

High mortality

severe

(iii)

Chemical digestion and mechanical digestion

Mechanical digestion Chemical digestion

Mechanical digestion refers to the Chemical digestion refers to the process
breakdown of food into digestible by which compounds with a high
particles, mainly by teeth molecular weight in the food are brokg'_
i
=]

down into small substances that can b
~ 7

absorbed by the body.

It occurs from the mouth to the stomach | It occurs from the mouth to the
intestine

A major part of mechanical digestion A major part of chemical digestion

occurs in the mouth occurs in the stomach.
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It is driven by teeth

It is driven by enzymes

It increases the surface area for the
enzymatic reactions in the chemical

digestion

It enhances the absorption of the
nutrients by breaking down them into
small molecules

(iv)

Autotrophic nutrition and heterotrophic nutrition

Autotrophic nutrition

Heterotrophic nutrition

Autotrophic nutrition is a mode of
nutrition in which an organism prepares
its own food with the help of simple
inorganic materials like water and
carbongdi the surrounding

For a

t
chlorophyll (gr
are ne .
takes plac

rition, presence ¢
n pigment) and sunlig
totrophic nutrition
day time.

g izing their ov
ical process
[ ] 2
referred to as p ofosynthesus are

examples of autotrophs.

In the food chain, autotrophs are thé
primary producers.

Types of autotrophic mode of nutriti®

include: phototrophic and
chemotrophic.

Heterotrophic nutrition is a mode of
nutrition in which an organism cannot
prepare its own food and depend upon
other organisms for its food.

nutrition include: holozoic, saprophytic,
parasitic and symbiotic association.

Autotrophs are independent of any
organisms.

Heterotrophs rely on other organisms
for their food.

Autotrophs are capable of storing
sunlight and chemical energy.

Heterotrophs are not capable of storing

energy.

Heterotrophs can move from one place
to another in search of food.

Autotrophs cannot move from-one >
place to another.

In autotrophs, the process of digestion is
absent.

Heterotrophs, the process of digestion
is required to convert complex
molecules into simpler molecules.
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Inorganic fertilizers and organic fertilizers

Chemical Fertilizers Organic Fertilizers

Chemical fertilizers are rich equally in Adds natural nutrients to soil, increases
three essential nutrients that are needed | soil organic matter, improves soil

for crops and always ready for structure and tilth, improves water
immediate supply of nutrients to plants | holding capacity, reduces soil crusting
if situation demands. problems, reduces erosion from wind
and water, Slow and consistent release
of nutrients.

Several chemical fertilizers have high Have slow release capability;
acid content. They have the ability to distribution of nutrients in organic
burn the skin. Changes soil fertility. fertilizers is not equal.

Immediate supply or fast release Slow release

are manufactured Organic fertilizers are made from
3

Irta<miril
| Hall Requaldistibition.of o

of essential

piMares

Carnivore

, cedgPon othe
animals are called carnivores.

They have sharp, long strong and
pointed canine teeth.

Cat, dog, lion are carnivores Horse, deer, cattle are herbivores.

Digestion in stomach and digestion in intestine

Digestion in stomach Digestion in intestine

Gastric glands are present in stomach. Intestinal glands are present in small
intestine.

Gastric glands secrete gastric juice. Intestinal glands secrete intestinal juice.

Food becomes acidic due to the Food is neutralized due to bile and Of

presence of HCl in stomach. pancreatic juices. L

. 'I'
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Q.1: Why fertilizers are necessary for plant?

Ans. Fertilizers are substances containing chemical elements such as manure of mixture of
nitrates that improves the growth of plants. They give nutrition to the crops and produce
more fruit, faster growth, more attractive flowers. When added to soil or water, plants can
develop tolerance against pests like weeds, insects and diseases. And the use of manure
and composts as fertilizers is probably almost as old as agriculture. Modern chemical

fertilizers incl more of the three elements that are most important in plant
nutrition: n phorus, and potgassia ; )

nutrients applied to agricultural fields to su

the soil. F n n

How st h lini rotected from ac
Our stomaIBsEjf'rin being dig 3
corrosi rochlori ﬂ,%y’secreting sti
unpleasa 3

The stomach is protected by the epithelial

rich solution that coats the mucosa. Bicarba

acid secreted by the parietal cells, producingW :

of bicarbonate is the main way that your stomach protects itself from auto-digestion (the
stomach digesting itself) and the overall acidic environment.

Why nitrogen is essential for plants?

Nitrogen is essential for plants to synthesize amino acids, which are the building blocks for
protein synthesis and also required for the production of chlorophyll, nucleic acids, a y
enzymes. For all metabolic elements which plants use from soil, nitrogen needs in the:

largest amounts. —
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Q.4: Why fats are called most efficient form of food?

Ans. Fats are the slowest source of enemy but the most energy-efficient form of food. Each
gram of fat supplies the body with about 9 calories, more than twice that supplied by
proteins or carbohydrates. Because fats are such an efficient form of energy, the body
stores any excess energy as fat. The body deposits excess fat in the abdomen (omental fat)
and under the skin (subcutaneous fat) to use when it needs more energy.

Why grinding and lubrication are necessary for swallowing?

Grinding: The grinding of food by teeth is known as chewing or mastication. It is useful
because esophagus can pass only small piece through it as well as enzymes cannot act on
large pieces of food.

Lubrication: Lubrication of food by mixing saliva secreted by salivary glands, has two main
functions.

(a) Adds wate us to the food.

(b) Partial digesti f starch by saliva whi
Than the piecwlnre rolled up by the
called bolus.

As chewi i f is made soffe
begin t\mnﬁﬂﬁates in the f
bolus) i | mm

De ition and nutri

Nutrition: Process by which organismsj{o
maintaining life is called nutrition.

Nutrition is the study of nutrients in fOgg
relationship between diet, health and diseases.

Nutrients: Essential substances that our body needs in order to grow and stay healthy are
known as nutrients.

Q.7: Define Autotrophic Nutrition and Heterotrophic Nutrition.

Ans. Autotrophic Nutrition: It is the mode of nutrition in which an organism makes its own
food from the simple inorganic materials like carbon dioxide, water and minerals prese '1@
in the surrounding (with the help of energy). These processes are photosynthesi}er—efth 3
chemosynthesis.

Heterotrophic Nutrition: It is the mode of nutrition in which an organism can't make its
own organic material but depends on other organisms for its food and use it for growth
and energy.
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Q.8: Describe heterotrophic nutrition,

Ans: Heterotrophic Nutrition: The word “Heterotroph” is derived from two Greek words-
heteros (other} and trophe (nutrition). Unlike autotrophs, which manufacture their own
food, heterotrophic organisms obtain food form other organisms. As heterotrophs depend
on other organisms for their food, they are also called consumers. All animals, non-green
plants like and fungi come under this category.

Define mineral nutrition in plants.

Mineral Nutrition in_Plants: The process involving the absorption, distribution and
utilization of mineral substances by the plants for their growth and development is called
mineral nutrition.

: Why nitrogdoltnfor plants?

Nitrogen : Nitrogen is essential for plants ta

blocks for proté€i sis and also requ
acids, and enzym Il metabolic elemén

in the largest amounts.

o NUBBELL,

Mces of Carbohydrates: Sou r?i :
process ite rige or flou

or starchy vegetables, potatoes, while grain
abundant forms are sugars, fibers and starche

: Define calories.

Calories: The energy obtained from carbohydrates, proteins and fats is measured in units
called calories.

: Write a short note on vitamins.

Vitamins: A vitamin is an organic molecule (or related set of molecules), an essentja "El

micronutrient that an organisms needs in small quantities for normal health and ’l
~———7 |}

development. Lack of vitamins can cause several diseases. They are divided into

types:
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Q.14: Define balance diet?

Ans: Balance Diet: A diet which contains all of the nutrients like carbohydrates, fats, proteins,
vitamins and minerals in proper proportion according to the requirement of the body is
called balanced diet.

FOR MORE NOTES, MCQS & ONLINE TEST
ADAMJEECOACHING.BLOGSPOT.COM
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Q.1:
Ans:

Define and explain transport system in living organisms. What is its importance?

Transport System: Every organism requires number of substances for their survival and
maintenance of healthy life. These substances or their raw materials are taken by
Organism from environment or may be from internal sources. If the distance between
source and required organ is small enough, organism does not require any transport
system but if the distance is too long then the organism require to develop a system called

transport ste N
The transpo réquires at least two @b

(i)  Transport of r
metab

(i) Transpofto olites from cell to

Plants I‘ ize org
These M ré transported
|
hese bi

) mm
biomolecules. lomolecules are al§o
réfuired. Animals are hetero

digestive tract, into blood®and transpo

Briefly describe the structure of roots.

Structure of Roots: Water and mineral salts € -

to understand the external and internal structure of root. Externally, root has a root tip
which is the growing part of root covered by root cap. The remaining part of root is highly
branched and each branch is heavily covered by root hairs. Each root hair is a fine tubular
outgrowth of an epidermal cell. It grows between soil particles and remains in close
contact with the soil solution surrounding them.

Internally, we can study the root by taking transverse section (T.S.) of root. The T.S. of root
shows that root is mainly consist of:
e Epidermis (Epidlema) the outer layer of cells, some of these cells have root hair—

e The Cortex part of root between epidermis and endodermis, consist of number of
cellular layers.
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Epidermis =z Vascular cylinder

Zone of maturation

L

Epidermis

B. Monocot root cross section C. Dicot root tip

Q.3: Define passive and active transport?

Ans. The root absorbs water and minerals from soil through root hairs. There are two processes
of transport:
(i)  Passive Transport: The uptake of water and mineral by osmosis and diffusi P
without using energy of ATP. It is due to concentration gradient i.e. always takes plage: = 3
from high to low quantity of substances.

(ii)  Active Transport: .Movement of substances from low quantity to high quantity i.e.
against the gradient and it requires energy of ATP. This movement is called active
transport.
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Q.4:
Ans:

Describe the uptake of water from soil through roots in plants.

Uptake of Water From Soil: The root hair is long, thin and tubular structure. It increases
the surface area which increases the rate of absorption of water and minerals. The cell
membrane prevents the cell sap (a mixture of sugar, salts and amino acids in solution
form) from leaking out. The cell sap has low tendency of water loss i.e. water potential,
then the solution of soil which result in water movement from soil to root hair. This
process of water potential is called Osmosis.

Ascent of Sap: As a result of osmosis of water, the root hair become turgid and their cell-
sap become dilute than that of adjacent cells so the water moves from root hair to their
neighbour cells. In this way, water may pass from cell to cell and finally forced into xylem
and ascend up to the aerial part of plant. This upward movement of water with mineral is
called ascent of sap, factor and forces are also involved in ascent of sap.

Low Solute il: For absorption of wate itis necessa at the solute
quantity in soil solution should be low and 80| i atively

high, otherwi irection of water mové ie due
to dehydratio

DescribM B-E('tl'u lants.

Minera $alkdrequire mine

Me minerals are also taken uj;?ot ha
e co ntrationlo

halr cells i.e. passive transport.

(ii) By active transport, plant requires s
quantity. The roots have to absorb these io
energy of ATP, which is active transport.

Define diffusion. Give two examples.

Diffusion: "It is the movement of molecules from the area of higher concentration to the
area of lower concentration."” OR "It is a process in which the random movement of the
molecules or ions takes place from a region of higher concentration to a region of lowe:
concentration."A few substances freely diffuse across the cell membrane. For exam
oxygen, carbon dioxide diffuse in and out of the cells.

Explanation with examples: Diffusion is a well known phenomenon. It can be clearly
explained by these examples.
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Examples No 1: When an ink drop is placed into a beaker of water, initially surrounding
turns coloured. The colour then spreads progressively until all the water is uniformly
coloured.

Examples No 2: If we spray perfume in one corner of a room, initially its fragrance will be
strongest in that corner and will spread by diffusion in all areas of the room.

Describe the importance of diffusion with example.

Importance of diffusion: Importance of diffusion can be describe as follows:

(i) Help in Biological process: In the plants during photosynthesis and respiration the
exchange of carbon dioxide and oxygen gases, between the cell and the atmosphere take
place by diffusion.

(i) Help d iﬂon: During stomatal transpiration, water vapours from the

intercellular out in the outer §

(ili)  Small i se diffusion: Man
depend on di f@Fobtaining oxygen and

gases (mHEﬂqen) betwee ah
HEBR
at is meant by osmosis? po
Osmosis* i i e iffusiony |

higher concentration to lower concentratip
"Osmosis is a process by which solvent
permeable membrane, from a region of
concentration."

Define transpiration.

Transpiration: Plants absorb water continuously from soil. Some of its quantity utilized in
photosynthesis and other metabolic function while the rest is retained in cell to maintain
turgidity of cell. Some water is removed in the form of vapours. This loss of internal water

of plant in the form of vapours from aerial part of plant is called transpiratio '.: 1@
Transpiration mainly takes place through special pores guarded by specialized %E
called. Stomata (sing: stoma).
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| Xylem sap

I~ Mesophyll cells

S| Stoma
& - : \Water molecule
.. f Transpiration »n Atmosphere

f.
Adhesion by
1 Xylem  hydrogen bonding

celis Cell wall

around pot not around the plant to make sure that
water is not coming from soil of pot and surface pot.

Place the pot on the glass plate and cover it with dry
bell jar.

Take another jar without plant for control setup.

Put these two jars side by side in an area where light m@. :

fall on it for two hours.

Observation: We will observe water droplet at the bell jar which has plant while other jar=
remains dry.
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Q.10: How many types of leaves are there on the basis of stomatal distribution?

Ans:

A

Plants have three types of leaves on the basis of stomatal distribution.

(i) Leaves that have stomata at lower epidermis called bifacial leaves e.g. leaves of
mango plant.

(i) Leaves that have stomata at both surface (upper and lower epidermis called
monofacial leaves e.g. leaves of maze plant.

(ili) Leaves that have stomata at upper epidermis only e.g. leaves of water lily.

jvity: To find that transpiration mainly take place through stomata

Requirement: Few leaves, petroleum jelly or wax, scale etc.

Procedure:
e Take Jol“:f peepal or mange

lower surface of leaves.

e Thelea be of equal size.
e Treatl ow:

= Leaf 1-cover the upper epidermis

Mﬁnivtlls'dace with sa
. suiface with sa

e Weight each leaf before
L ]
e After few hours note the conditions a
e Leaf which loss more weight transpir
e |t will be observed that the leaf 1 trag
at lower epidermis.
The experiment shows that most of the water vapour is lost from the surface where
stomata are present.

Q.11: Describe the relation of transpiration with leaf surface.

Ans:

Relation of Transpiration with Leaf Surface: Surface area of leaf is also an important
factor for the rate of transpiration, because the larger size leaves have high number Gf:%
somata which increase the rate of transpiration.

Q.12: Why the leaves of desert plants modified as spines?

Ans.

The desert plants require to save their water so they have smaller size leaves or their
leaves becomes spines to reduce number of stomata as well as rate transpiration.
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Q.13: What are stomata? Describe its structure and working.

Ans.

Stomata: Stomata are the pores usually found in the leaf epidermis.

Structure: A stoma (singular of stomata) is surrounded by two kidney shaped, guard cells,
these cells contain chloroplast while other epidermal cells do not. The guard cell control
the opening and closing of stomata.

The inner wall of guard cell is think and inelastic whereas the outer wall is thin, elastic and
permeable.

Mechanism of Stomata: The changes in the turgidity of guard cell controls are opening
and closing of stomata.

Opening and Closing of Stomata: Stomata open when the guard cell becomes turgid and
close when the guard cells become flacid. The turgidity of guard cell is regulated by
concentrati:d«&llﬁ present in it which mainly depends upon the rate of
photosynthesis. i nd closing of sto e

rate of transpiration. The stomata remain &

transpiration ut at night they ar

Define pull and trapsgi
Transpi jr, :

oncentration of solute in celld
t more water
water from xylem develops deficit or watg
called transpiration pull.

Transpiration Stream: As a result of this t 3
water molecules i.e. cohesion of water, what is pulled upward in the xylem vessels
through a continuous column called transpiration stream, which helps in ascent of sap.

Describe importance of transpiration.
Importance of Transpiration: Transpiration plays an important role in the life of plants.

(i) Provide a Suction Force: By active transpiration, a suction force the transpiration
pull is created which helps in the upward movement of water and minerals.

(i)  Help in Absorption: Transpiration also increases the rate of absorption.
(iii) Remove Excess of Water: Transpiration helps in evaporating excess amount of water.

(iv) Prevent Overheating: Transpiration maintains a suitable temperature for the leaves
and prevents overheating.

(v)  Help in Ascent of Sap: It helps in ascent of sap.
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(vi) Help in Stomatal Movement: Stomata are opened and closed by guard cells due to
transpiration which indirectly influence the process of photosynthesis and respiration.

(vii) Cause Wilting: Excessive loss of water from aerial parts also results in wilting and
dehydration leading to death of plants in extreme conditions.

Describe the factors which affect the rate of transpiration.
Factors Affecting the Rate of Transpiration: The rate of transpiration is also affected by
some of the following environmental factors.

(i) Temperature: Rate of evaporation of water from cell surface increases with
increase in temperature,

(i) Humidity: Transpiration takes place only when concentration of the vapours must
be low outsid’ﬂlﬁ , so dry atmosphere is also the condition for transpiration. The

rate of tra eases with the i

humidity.

(iii)  Wind: ‘Eu:ﬂf in wind velocityli
decreases the'Wa urs around plant
L OREM 2
transpi d. tion in the densjty
Moodi

Transport of Water and Food in Stem: F
transport of water, minerals and food. T
tissues.

There are two types of transport tissues in plants.

(i)  Xylem (Wood): In flowering plants xylem is made up of four types of tissues but the
main tissues are the xylem vessels. A xylem vessel is a long, hollow, tubular structure from
root to leaf. It is made up of many dead cells arranged vertically. The walls of these vessels
become strong by the deposition of chemical substance called lignin.

Dead cells of xylem vessels arranged vertically have empty space inside called lumetg =k
without protoplasm and end walls. This tube reduces the resistance of water flo Ii% 'J|
Yol

..| 313

through the xylem. It gives faster passage to sap, as a result transpiration pull is created if
leaf. The thick, rigid and lignified walls of vessels also provide mechanical support which
strengthens the wall.

TRANSPORT - Detoiled Question Answers



BioLoGY 9TH aodamjeecocching.blogspot.com

| hloem
&sge pvessel

one-way only two-way flow

water and
minerals

water and
no end walls food
between cells

) cells have end
g g e
stiffe

gt
JMORE!.... .45
Phloe loem is alsofm p"
onsist of sieve tubes and co iaa.cells. oAdL
MMZM i

is required.

Sieve Tubes: The sieve tubes or sieve tubee

elongated and thin walled living cells. The tfg

minute pores. The cross walls look like a sieve and therefore called sieve plates. A mature
sieve tube cell has only a thin layer of cytoplasm inside the cell. This cytoplasm is

connected to cells above and below through sieve plates. Each sieve tube cell has lost its
central vacuole, nucleus and most organelles.

Companion Cells: Each sieve tube cell has a companion cell beside it, which carries out the

metabolic processes need to keep the sieve tube cells alive. Each companion cell is

narrow, thin walled cell with many mitochondria, cytoplasm and nucleus. Companion cefis =k

provide nutrients and help the sieve tube cells to transport manufactured food. N %l
|

In contrast to sieve tube cell, the companion cells have: many mitochondria to provide
energy needed for the companion cells to load sugar from mesophyll cell to sieve tube
cells by active transport. The perforations of sieve plates allow rapid flow of manufactured
food substance through the sieve tube.
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Q.18: Describe the transport in animals.

Ans: Transport in Unicellular Animals: Cytoplasm of unicellular animals remains very much
close to plasma membrane which remains in contact with environment. In these animals
oxygen can diffuse through the body surface and reach easily to energy producing
organelles. Similarly, the waste products can rapidly move from the body by simple
diffusion.

Transport in Multicellular Animals: On the other hand, in multi-cellular organisms like
mammals including man, many cells are situated away from environment. Only simple
diffusion is not enough to supply O, (oxygen) to these cells and to get rid of wastes from
there. It needs proper transport system to carry substances from one part of the body to
another.

: Define tran
Translocation: In higher plant, only the gre

and it must ied to other non-
consumption ;

The movement of organic materials (food)

phloe I"z bstances sud i
prepar \ﬁs.t different parts pl%

bulk flow or Munch hypothesis is the most

Munch Theory (OR Bulk Flow Theory): According to this hypothesis, solutes are
translocated through the sieve tubes which flow in bulk from the supply end i.e. source
(leaves) to the consumption end i.e. sink (root) under a turgor pressure gradient.

As a result of photosynthesis, the supply ends (leaves) have a large amount of organic
solutes, which causes tremendous increase in suction pressure of leaf cells (Mesophyll
cells) and they draw water from the xylem of the leaf. As consequence their turgor
pressure is increased. The turgor pressure in the cells of stem and root is comparativ 'IEI
low and hence, the soluble organic solutes begin to flow in mass from mesophvli-t-hraj L|
sieve-tubes down to the cells of stem and root under the gradient of turgor pressure.
These solutes are either consumed or stored in insoluble from. The excess water is
released back into the xylem vessels.
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y4 Source cells load
Sieve sucrose into companion
tube 3 cells. The sucrose
enters phioem sieve
tubes, reducing water
potential...

k) ...s0 water is taken up\
from the xylem by
0sSmosis, raising the
pressure potential in
the sieve tube.

Intermal pressure
differences drive the

Q.20: is circulatory system?
Ans: Circulatory System: The system Involved in

body of an animal is called Circulatory syste gases like
0;, CO, etc. nutrients, wastes, hormones arjc

Q.21: How many types a/circulatory system are in animals? Name and define them with
examples.

Ans: Types of Circulatory System: There are two types of blood circulatory System found in
animals.

(i) Open circulatory system (i)  Closed circulatory system

(i)  Open Circulatory System: In this type of Circulatory System blood flows through thg:%
spaces among tissues so it directly comes in contact with tissues. It remains filed irzthe "
open tissue space called Sinuses. After exchange of materials with tissues, blood enters
the pumping organs or heart which pumps it into blood vessels. These vessels drain out
blood into sinuses so it remains in Circulation. This types of circulatory system found in
arthropods and molluscs.
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(i) Closed Circulatory System: This type of circulatory system allows blood to flow
inside the closed tubular blood vessels and never comes out in direct contact with tissues.
Most vertebrates and some invertebrates, such as this annelid earthworm, have a closed
circulatory system.

Open circulatory system

Q.22: Which type of circulatory system is found in man? Write the names of the components
of the circulatory system of man.

Ans: Transport in Man: In man, closed type of circulatory system is found, which consists of
following components.

(i)  Blood: It is a fluid with cells and other dissolved substance.
(ii)  Heart: It is a pumping, pulsatile organ.
(ili) Blood Vessels: They are tubes i.e. arteries, veins and capillaries.

This is much more efficient and rapid system of transport.
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Q.23: What is blood? Describe the composition of blood and explain its functional importance.

Ans:

OR What is blood? Write components of blood. Also give their functions.

Blood: Blood is a special type of connective tissue, found in the form of fluid which
circulates in the body. It transports substances in the body of an organism. It consists of
two parts:

(i) Plasma (ii)  Corpuscles

(i) Plasma: Plasma is the fluid part of blood and constitutes about 55% by volume of
whole blood. It is pale yellowish liquid. About 90% of plasma is water in which complex
mixture of various substances are dissolved. There are dissolved mineral salts like
bicarbonates, sulphates, chlorides and phosphates of sodium (Na) and potassium (K). All
these are found in the form of ions. Salts of calcium are also present in blood for clotting
of blood.

Soluble PfOtdS’oPl ersent in plasma i.e. Serum albumin, Serum globulin, fibrinogen
and prothro two play importdhtypasis . )

present in pla are involved in fight

Plasma conta d food substances|s
vitamins. It also contains excretory product§ sugh

dioxide bicarbonate ob‘
Functi HEI‘I!‘” exchangirg

lood.
Bl

suspended cells
|

(i)  Corpuscles OR Blood Cells: In man, 45% of the blood consists of blood cetts:”T o
blood cells are of following three types:

(a) Red blood corpuscles (RBCs)
(b)  White blood corpuscles (WBCs)
(c) Platelets
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(a) Red Blood Corpuscles (RBCs): R.B.Cs in mammals are circular, disc like, biconcave
cells. Their mature R.B.Cs do not have nucleus, mitochondria, endoplasmic reticulum and
Golgi bodies. 1mm® (1 drop) of blood contains approximately 5 million R.B.Cs. They
contain hemoglobin which is the respiratory pigment. It transports oxygen and carbon
dioxide. It readily combines with oxygen in lungs and transport it to all the tissues of the
body. Deficiency of hemoglobin slows down the metabolic activities. The red colour of the
blood is due to this material of the RBC.

Function: R.B.Cs contain hemoglobin which is the respiratory pigment. It transport
oxygen, from the lungs to other tissues of the body, and from the tissues, the carbon
dioxide to lungs.

Shape
Size 0.007 - 0.008mm

Non-nucleated, contain red pigment hemoglobin protein
containing iron.

Quantity 5,000,000 /cubic millimeter

Composition

Place of production Bone marrow

Life 120 days on Average

Place of distribution Spleen and liver

Transports O, from lungs to body cell.

Function
Transports CO, from body cell to lungs.

(b)  White Blood Corpuscles (WBCs): They are colourless, irregular in shape, nucleated
and larger than of R.B.Cs. Imm’ (1 drop) of blood contains approximately 7 thousand
W.B.Cs.
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They are of several types and can be distinguished on the basis of the shape of the

nucleus. They have the ability to differentiate between their own body cells and the
foreign cells.

Function: W. B.Cs are commonly known as "Police of the body" because they protect the
body by killing the germs and provide defence against diseases.
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Average

Function
number

Type of WBCs Description

(A) Granulocytes
About twice the size
Neutrophils | of RBCs, nucleus 2 to
5 lobed.

62% of Destroys small particles by
W.B.Cs Phagocytsis

Inactivates inflammation
Eosinophils Nucleus bibbed 2% of W.B.Cs | producing substances,
attack parasite
Less than 1% Release heparin to prevent
Basophils Nucleus bibbed blood clots and histamine
of W.B.Cs g 2 .
which causes inflammation

Agranulocytes

4 times larger

RBCs nuclear : Marcophages, destroys large
Mono : .
e from round to d < dg )

lobed

htly larger than
Lympoayte Cs, nucleus nearly
occupies cell

(iii) MB"E'J "-e fragmentsfio rm .
cells in ) "Of Mjury, exposufe
g BiE

oduce in enzyme in blood.
to form i not
wound.

Function: It protects blood to flow that is
the entry of pathogen.
Platelets
(Thrombocytes)

Activated Platelet

’ Damaged Blood Vessel Wall

Activated Platelets

Platelets Release Fibrin and
Seal the Blood Vesszel Wall
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Q.24: Describe the major functions performed by the blood.

Ans:

Functions of blood are as follows:

(i)  Transport of Gases: Blood transports oxygen from the lungs to other tissues of the
body and brings back CO, from the tissues to lungs.

(i) To Defend the Body: It defends the body by killing the germs, which somehow enter
the body.

(iii) To Transport Nutrients: It transports nutrients from the gut to all parts of the body.

(iv) Removal of Nitrogenous Waste: It transports nitrogenous waste from tissues to
excretory organs to expel them out.

(v) Transport of Hormones: Blood transports hormones from the endocrine glands to
their target organs.

(vi) Tempe I: It also maintains uniform body temperature.

(vii) Distri t: Blood circulate :

distribute the heat in the body uniformly tojal

(viii) Stop Blm:ne to presence of platél A
| S

clot to stop bl

What aMMEo'e' lrculatory sy
EEE

Closed circulatory system consj ollow
(i) (i) Bl

many branches each leading to a differen

breaks up into microscopic vessels, the capilla ¢

various substances between blood and the tissues of the body takes place here. Later
capillaries gradually fuse together to form veins which bring the blood back to the heart.

Function: Heart is @ muscular pumping organ & its continuous beating makes the blood to
circulate in the body.

Define heart rate.

Heart Rate: The number of heartbeats in a minute i.e. the heart rate can be measured by*%
the beating of heart. On average, a healthy heart beats 72 times in a minute. The norma A
range of heart is 60-100 beats in a minute. It is necessary to keep the heart rate within the :

normal range. The slow of fast heart rate may cause severe heart diseases. The heart rate
may vary from person to person.
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Q.27: Write a note on blood disorders.

Ans:

TRANSPORT

Blood Disorders:
(a)
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Leukemia: It is a type of cancer that affects the blood, bone marrow and lymphatic

system. In this type of blood cancer, number of W.B.C.s increases and R.B.Cs decreases.

Symptoms:

Fever of chill

Frequency or severe infections
Swollen lymph node

Easy bleeding or burnishing
Ting red spots on skin

Bone pain or tenderness

Causes: Leud\osl ght to occur whe
DNA. Some abnormalities cause the cell t
living when n would die. With pa8s
marrow, IeadFuRalthy white blood ge

¢ Genetic disorder e Exposureito

. SmoMUHElno Family hift
EEE

hemoglobin, which is used by red blood cgll
having problem of Thalassemia have follow

Symptoms:
e A pale and results appearance
e Slowed growth and delayed puberty

e Anenlarge spleen, liver or heart

(c)

Persistent fatigue, weakness
Loss of weight without try
Enlarge liver or spleen
Recurrent nose bleeding
Sweating at night

e Poor appetite

e Dark urine

e Jaundice

Thalassemia Major: It occurs when a child inherits two mutated genes, one from

anemia within the first year of life. They lack the ability to produce normal, h@

and feel chronic fatigue.

Thalassemia minor have occurred when a child inherit it from one of the parent. Persons
have mild anemia and slight lowering of hemoglobin level in the blood. It resembles with
mild iron deficiency anemia. People with this disorder do not have any symptoms.
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Q.28: Describe the external and internal structure of human heart.

Ans. External Structure of Heart: Heart is
the major organ of circulatory
system. It is a muscular pump which
keeps the blood circulating
throughout the body. It is located in
the thorax slightly at the left side. It
is enclosed in a fibrous bag like Mgt s
protective cover called Pericardium. m:yoomrv
It is conical in shape externally. The

brachiocephalic trunk left common carotid artery

right ventricle

space between pericardium and
heart is pericardial cavity which is

filled with a fl ricardial fluid. This fluid reduce friction and Pericardium protects
the heart, p over extension.

Iinferior vena cava

Internal Structure of Heart: Internally, it cobs
e The upper Fnﬂ walled called atria
e The lowert k walled called ve
Atria: bers. They @r
septur;ma Htii‘: The righ
tissues &t ffium receivesio
nnected with its ventricle
Mrece

ventricles. This requires a lower pressure
walls of the atria are much thicker and morée

Ventricles: Similarly, the two ventricles are also separated from each other by a muscular
partition called inter-ventricle septum.

The right atrium and right ventricle are connected by Tricuspid Valve. Similarly, left atrium
and left ventricle are connected by bicuspid valve. These valves prevent the backward flow
of blood from the ventricles to the atria. Two main blood vessels are arising from

ventricles to carry blood from heart to all parts of the body.

The blood from the right ventricle is pumped through pulmonary arch to the lungs f 0
oxygenation while the blood from the left ventricle is pumped through a systemic aorta @ ﬂ
all the parts of the body. The pulmonary arch and systemic aorta, both are guarded =
semi-lunar valves to prevent backward flow of blood.

There is difference in thickness and narrow in space. This is related to their functions. The

right ventricle only pumps blood to the lungs while the left ventricle pumps blood to all

other parts of the body. The resistance to blood flow through the body capillary networks
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is for higher than that through the lung capillaries so, a high pressure is developed in the
systemic circulation, it requires a thicker muscle wall and narrow space.

left common carotid artery

brachiocephalic trunk left su lan artery

superior vena cava

right pulmonary

veins
right atrium semilunar valves
atrioventricular

atrioventricular
(tricuspid) valve

chordae tendineae -

: Explain doubl@Tifcuitcirculation in man. OR

Double Circuit Circulation in Man: The ci

B
circuit ':t’:d in two sd h
comple circuits are

(i) Pulmonary Circuit: It transports
blood from right ventricle to lungs
through pulmonary arteries and flow
back to heart in left atrium through
pulmonary veins.

The deoxygenated blood from all over
the body except lungs received in right
atrium and then collected into right
ventricle, upon contraction of ventricle
this deoxygenated blood enters into
pulmonary arch which supply this blood
to the lungs, where blood gives up its CO,
and receives O, from air at capillary level. The deoxygenated blood now becomes
oxygenated which flow back to the left atrium through pulmonary veins. This oxygenated
blood now circulates through the body by Systemic Circulation.

TRANSPORT - Detoiled Question Answers Poge 120




BioLOGY 9TH aodamjeecoaching.blogspot.com

(i)  Systemic Circuit: Circulation of oxygenated blood from left ventricle through
systemic aorta to all organs of body and back to heart by superior and inferior vena cava
as deoxygenated blood is called systemic circulation or circuit. Upon contraction the left
ventricle forces oxygenated blood into systemic aorta, the largest artery of our body.
Initially, the aorta gives off three branches which supply blood to head, arms and shoulders.

This aorta then descends down and gives off many branches which supply blood to their
respective organs e.g. a branch which supplies blood to liver called Hepatic artery, another
branch called renal artery supplies blood to the kidney and coronary artery to heart etc.

Define heart beat and describe its phases.

Heart Beat: The pumping of blood by the rhythmic pulsation of heart throughout the body
is called heartbeat.

Itis atwo ph#muaction of blood that takes less than a second.
The First Phase: When blood is collected in eft 2 i i
electrical sign ses the atria to co

right and left ‘ though tricuspid and

The Second Phase: The second phase of pu

of bloomnnii'w'!:ravel along
ventricl he @ealaxation of hga

ith blood, this phase of hea is calleg
pu blood fr rs intothe"arte

Describe the effects of slow and fast heart fate

The Effects of Slow Heart Rate: The decrég 3 :

which leads to condition called bradycardia. In this condition, the heart rate is too slow (to
below 60 beats per minute) due to very slow heartbeat. This slow heart rate reduces
amount of blood and oxygen to vital organs of body, and causes shortness of breath,
dropping of blood pressure, extreme fatigue etc.

The Effects of Fast Heart Rate: On the other hand, when a heart beats very fast (more
than 100 beats per minute), this condition is called tachycardia. Due to this rapid heart
rate, the function of heart becomes very hard. It means that the heart does not haye
enough time to fill with blood and enough blood is pumped forward. The tachycardia
caused by the fever, dehydration, excessive caffeine or a reaction to medicam
pain, dizziness and fainting are the symptoms of tachycardia.

Cause of tachycardia can be:

e Sudden cardiac arrest ® Heart failure

e Weaken heart muscle ® Lung diseases
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Q.32:

Ans:

Q.33:

Ans:

Define pulse rate.

Pulse Rate: Contrary to the heart rate, the pulse rate is exactly equal to the heartbeat. If
the heartbeat is faster so as the pulse rate and if the heartbeat is slower, the pulse rate
will be slower too. Taking a pulse is therefore a direct measure of heart rate.

Describe the main veins of human body.

Main Veins of the Body: Blood returned to the heart by the main veins as follows:
Pulmonary veins bring oxygenated blood from the lungs to the left atrium of the hear.
Inferior vena cava runs upwards parallel to the dorsal aorta and brings deoxygenated
blood from the lower body. Among these are renal vein bringing blood from kidneys,

hepatic vein bringing blood from the liver and femoral veins brings blood from lower limb

to the right a: ior vena cava brings deoxygenated blood from the heat, neck
and arms to ﬁri:ﬁ
[
: Describe blo ith their structure I.I E
Blood VesseIﬁRtubes in which blgt i

system. They run through all of the tissues

wide a sl 'hem are m
types o

Arteries (u)

(i) Arteries: The blood vessels that ca

body are termed as arteries.

Function: Arteries carry oxygenated blood (&xce ary 3 QW3

Right ventricle of heart pumps blood into the pulmonary artery that goes to the lungs. Left
ventricle of heart pumps blood into the aorta (largest artery in body). Every organ receives
blood from arteries that branch off the aorta. The first branch called the coronary artery,
carry blood to the walls of heart itself. Other branches carry blood to the brain, intestine
and other organs.

Structure: Arteries are thick walled and more elastic than veins. Their inner space OE
lumen is narrow. The wall of an artery is composed of three layers. E:
(a) The innermost layer is made up of epithelial tissues.

(b) The middle layer consists mostly of smooth muscle and elastic fibers.

(c)  The outer wall is made up of flexible connective tissues.

Because of layered structure arteries have both strength and flexibility.
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The arteries on reaching closer to the tissues, divide into arterioles. The arteriole further
divide into very fine branches, the capillaries.

(i) Veins: Veins are the blood vessels that bring deoxygenated blood (except
pulmonary vein) back to the heart. They are formed by the union of smaller branches
called venules which in turn are formed by the fusion of capillaries with the other.
Structure: The walls of veins, like those of arteries have three layers, with muscle in the
middle layer. However, the walls of vein are generally thinner than those of arteries. They
have large lumen.

Blood pressure in the veins is much lower than the blood pressure in the arteries. Semi

lunar valves in the veins prevent) backflow of blood. Flow of blood along the veins is
assisted by th i ﬁeletal muscles on the veins.

(ili)  Capillaries: They are microscopic blgbd

exchange of v slistances occurs betwe
Structure: Th lls made up of sin

Capillary walls are partially permeable tha

They a l'e'oles and bra
for the between th

External elastic membrane
Tunica externa

q
Y
I
‘
;
;
1
:
i

Lumen

\\¥ Capillary Vein
network

& Basement membrane
Endothelial cells
Capillary
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Q.35: Describe the main arteries of human body.

Ans: Main Arteries of the Body: The pulmonary artery which originates from the right ventricle
carries deoxygenated blood towards the lungs and aorta which originates from the left
ventricle carries oxygenated blood towards the body. Aorta terminates into arteries of the
head, neck and arms. Aortic arch curls backward to the left side of the heart and continues
downwards as the dorsal aorta, which distributes blood to regions of the body below the
heart.

For example, it supplies blood (oxygenated) through hepatic artery to the liver, renal
artery to kidney and femoral artery to lower limb.

Lungs

Pulmonary vein

Pulmonary
circulation
A

Renal vein

@@ Vessels involved in
gas excange

Q.36: Who explained pulmonary and systematic circulations?

Ans: |bn-al-Nafees was the first Arab-Physician to explain pulmonary circulation. He believed
that all the blood that reached the left ventricle passed through the lungs.

William Harvey was an English Physician to explain systematic circulation in detail i
believed that blood being pump to the brain and body by the heart.
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Q.37:

Q.38:

Ans:

Ans:

Describe cardiovascular disorders (CVD).

Cardiovascular_disorders (CVD): In recent days CVD becomes leading cause of death
around the world so it is essential to understand them.

Atherosclerosis (ATH): Most common among cardiovascular disease is atherosclerosis is
(ATH). ATH is disorder in which bad fats (i.e. low density lipoprotein or LDL and
cholesterol) get deposited in blood vessels internal layer.

Accumulation of fats leads to gradual narrowing of lumen of blood vessel. Narrow lumen
leads to gradual compromise of blood supply to target organs, and leads to myocardial
infarction and stroke.

Atherosclerosis: It is a process in which arteries loss their elasticity due to some
pathological process (e.g. ATH) or simply by aging. Loss of elasticity leads to high blood

pressure w:ﬂnm ually be able to lead to vascular hemorrhage.
Causes of rction: Causes of ard)a - | can be

T Race (More in blacks) ?

What is vascular surgery?

Vascular Surgery: Vascular surgery is a prominent field of surgery in which vessels i.e.
arteries, vines and lymphatic vessels are managed by vascular surgeons. Field gained very
prominence when surgery involves bypass surgeries of heart, angioplasty and fistula
formation in cases of renal failure.

: What do you know about the leading causes of death in Pakistan?

Leading Causes of Death in Pakistan: In 2018 cardiovascular disorders (ischemic hea '.:
diseases) and stroke (paralysis which is due to damage of brain tissue) beconﬁ?n’%l f
cause of deaths in the world. Stationary life style, poor socioeconomic status;
unavailability of state of the art facilities of health, unavailability of doctors in rural areas,
lack of health and dietary awareness, etc. all contributed to increase incidence of
cardiovascular disorders in our country.
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Q.40: Differentiate between the following:

(i)

(ii)
(iii)
(iv)
(v)

()

Pulmonary circuit and systematic circuit

adamjeecoaching.blogspot.com

Open type circulatory system and close type circulatory system

Xylem and Phloem
Arteries and Veins
W.B.Cs and R.B.Cs

Difference between Pulmonary circuit and systematic circuit

Pulmonary Circuit

Systematic Circuit

It carries deoxygenated blood from the
right ventricle of the heart to the lungs
throug nary artery.

It carries oxygenated blood from the
Left ventricle of the heart to the rest of

It ca ted blood from

lungs to the left atrium of the hea

the pu in.
Itisc pulmonary arte
pulmonary Vein.

the body by the aorta.

(i)

Difference between Open type ci

system

Open type circulatory system

close type circulatory system

The hemolymph directly bathes the
organs and tissues.

The blood circulates within closed
vessels.

The blood and interstitial fluid cannot be
distinguished.

Blood and interstitial fluid are distinct.

Blood is pumped into the body cavity.

Blood is pumped through the vessels by

the heart.

Capillary system is absent.

Capillary system is present.

Blood is in direct contact with the
surrounding tissues.

Blood is not in direct contact with tf
tissues.

Nutrients are exchanged directly
between blood and tissues.

The nutrients are exchanged via tissue
fluid.

No transport of gases.

Gases are transported.
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The fluid flowing in this system is called
hemolymph.

Fluid flowing in this system is called
blood.

No respiratory pigments are present.

Respiratory pigments are present.

.| The volume of blood cannot be

controlled.

The volume of blood can be controlled
by the contraction and relaxation of
blood vessels.

.| Blood flow is slow.

Blood flow is rapid.

.| The open spaces are called sinuses and

lacunae

Closed spaces involve arteries and veins.

.| Examples: Snails,

clams, cockroaches

and Spiders

Examples: Humans, squids, cats,
earthworms.

(iii) Differcamxwem and Phloem
lem

1.

Xylem j r tussue that transpo
water Eﬁ
fromt the rest of the pla

bundle

wood.

Xylem, tissues are found in leaves, r¢
and stems.

fruits, and seeds.

Xylem tissue is composed of xylem
vessels, fibers, and tracheids.

Phloem tissue is composed of like sieve
tubes, companion cells, phloem fibers,
and phloem parenchyma.

Xylem fibers are robust and longer.

Phloem fibers are flexible in shorter.

The cells of the xylem tissue are dead
cells except for the parenchyma cells.

The cells of the phloem tissue are livi

cells except for the blast fibers. ool :

The cell wall of the cells in the xylem is
thick-walled.

o
The cell wall of the cells of the\pﬁlﬁnl@ '
thin-walled

The quantity of xylem tissue in the
vascular bundles is more than the
phloem tissue.

The quantity of phloem tissue is
comparatively less in the vascular tissue.

TRANSPORT -

Detoiled Question Answers

Page |27




BiOLOGY 9TH

adamjeecoaching.blogspot.com

.| Two types of conducive cells are present

in xylem; tracheids and vessels.

Only one type of conducive cell is
present in phloem; sieve tubes.

.| The conducive tissues consist of dead

cells.

The conducive tissues consist of living
cells

.| The primary function of xylem is to

transport water and dissolved minerals
from the root to different parts of the
plant.

The primary function of the phloem is to
transport the prepared sugars from the
leaves to different parts of the plant.

.| The transport by xylem is unidirectional;

the water and mineral are only moved
up from the roots.

The transport by phloem is bidirectional;
the food can travel both up and down
the plant.

.| Xylem alsg aids i

roviding physical
suppo

(iv)

Differe n Arteries and Veins

Phloem is not involved in mechanical
support.

rteries

Moves away from the heart.

. | Valves are absent.

pulmonary artery.

Arteries end in capillaries.

They are deep seated.

They do not collapse when there is no
blood init.

it or cut across.

Arteries further divided into

arterioles.

are

Veins are further divided into venules.

.. They are round and relatively thick

walled.

Veins are usually flattened or collapsed
with thin walls.

.| Arteries have small lumen.

Veins have large lumen.

.| Arteries are reddish in colour.

Veins are bluish in colour.

.| Arteries show spurty movement of

blood giving pulse.

Veins show sluggish movement
~—_—7
blood.

.| If arterial wall is injured, the blood

comes-out like a fountain in a large area

all around the artery.

If venous wall is injured, blood comes
out, collects in a pool in a small area
around vein.
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Difference between W.B.Cs and R.B.Cs
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Red Blood Cells

White Blood Cells

These are smaller in size and more
numerous in numbers.

These are larger in size and fewer in
number.

These are non-nucleated, biconcave disc
like cells.

They are nucleated and amoeboid cells
and keep on changing their shape.

These cells contain a special type of
protein called hemoglobin (respiratory
pigment) due to which they are red in
colour.

Hemoglobin is absent in WBCs due to
which they are white or colourless.

RBCs cannot diffuse out through
capillary wall.

WBCs can diffuse out through capillary
walls.

WBCs help in killing bacteria and foreign
particles.

RBCs help in gaseous transport.
RBCsd;ulur to form roulea

(i.e. stack over each other due to

Capilla

glucose, A

Why capillaries are made .:i of single layenrfic

-

ingle layer |
& quickly pass

Why veins ¢ unar valWes in it?

Semilu

nar valves in veins prevent backflow pf

WBLS dO not Torm rouleau
|
|
k|

X.
h.

m'

Why atherosclerosis cause myocardial Infraction and stroke?

During progression of atherosclerosis, myeloid cells destabilize lipid-rich plaque in the
arterial wall and cause its rupture, thus triggering myocardial infarction and stroke.
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Q.1:
Ans.

Define passive and active transport?

The root absorbs water and minerals from soil through root hairs. There are two processes
of transport:

(i) Passive Transport: The uptake of water and mineral by osmosis and diffusion
without using energy of ATP. It is due to concentration gradient i.e. always takes place
from high to low quantity of substances.

(ii) %ovement of subst3
against the gradien it requires ene
transport. u

Describe minfal lBort in plants.
me_rmzrl vzl
These r ken Up by root ha

i By diffusion, when the ¢
hai j.e. passive tran

(ii) By active transport, plant requires s
quantity. The roots have to absorb these
energy of ATP, which is active transport.

Describe the importance of diffusion with example.
Importance of diffusion: Importance of diffusion can be describe as follows:
(i) Help in Biological process: In the plants during photosynthesis and respiration the

exchange of carbon dioxide and oxygen gases, between the cell and the atmosphere take
place by diffusion.

(ii)
intercellular spaces escape out in the outer atmosphere by the process.

(ili)  Small organisms use diffusion: Many small organisms such as Amoeba and Hydra
depend on diffusion for obtaining oxygen and getting rid of carbon dioxide.

(iv) Large animals depends on diffusion: In the lungs of large animals, the exchange of
gases (carbon dioxide and oxygen) between air and blood also takes place by diffusion.
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Q.4:
Ans:

What is meant by osmosis? Write its importance.

Osmosis: "It is a special type of diffusion. In this process water molecules move from
higher concentration to lower concentration through semi permeable membrane." OR
"Osmosis is a process by which solvent molecules (water) diffuse across selectively
permeable membrane, from a region of low solute concentration to the high solute
concentration."

Define transpiration.

Transpiration: Plants absorb water continuously from soil. Some of its quantity utilized in
photosynthesis and other metabolic function while the rest is retained in cell to maintain
turgidity of cell. Some water is removed in the form of vapours. This loss of internal water
of plant in the for f vapours from aerial part of plant is called transpiration.
Transpiratio place through special pores guarded by specialized guard cells
called. Stom

How many ty s are there on the b

Plants have three types of leaves on the basgis off§t

[}
f:angoLM nﬁE !c!n!ta X\ hltia

Leaves that have sto
mono

(ili) Leaves that have stomata at upper ef

Describe the relation of transpiration with leaf surface.

Relation of Transpiration with Leaf Surface: Surface area of leaf is also an important
factor for the rate of transpiration, because the larger size leaves have high number of
somata which increase the rate of transpiration.

Why the leaves of desert plants modified as spines?

The desert plants require to save their water so they have smaller size leaves or théinis
leaves becomes spines to reduce number of stomata as well as rate transpiration.  _ i
Op.
What is circulatory system?

Circulatory System: The system involved in the transport of various substances within the

body of an animal is called Circulatory system. The circulatory system transports gases like
0,, CO, etc. nutrients, wastes, hormones and defense proteins.
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Q.10: Describe the transport in animals.

Ans:

Transport in Unicellular Animals: Cytoplasm of unicellular animals remains very much
close to plasma membrane which remains in contact with environment. In these animals
oxygen can diffuse through the body surface and reach easily to energy producing
organelles. Similarly, the waste products can rapidly move from the body by simple
diffusion.

Transport in Multicellular Animals: On the other hand, in multi-cellular organisms like
mammals including man, many cells are situated away from environment. Only simple
diffusion is not enough to supply O, (oxygen) to these cells and to get rid of wastes from
there. It needs proper transport system to carry substances from one part of the body to
another.

: Which type ﬁ Iusystem is found in man? Write the names of the components
of the circul f man.

(i) Blood: It is a fluid with cells and othe

o FORE-

iii) Blood Vessels: They are ie. art
This i iGi r syste

: Define heart rate.

Heart Rate: The number of heartbeats in a ‘s :

the beating of heart. On average, a healthy heart beats 72 times in a minute. The normal
range of heart is 60-100 beats in a minute. It is necessary to keep the heart rate within the
normal range. The slow of fast heart rate may cause severe heart diseases. The heart rate
may vary from person to person.

: Define pulse rate.

Pulse Rate: Contrary to the heart rate, the pulse rate is exactly equal to the heartbeat. If
the heartbeat is faster so as the pulse rate and if the heartbeat is slower, the pulse raté:%
will be slower too. Taking a pulse is therefore a direct measure of heart rate.

Q.14: Why capillaries are made up of single layer of endothelium?

Ans:

Capillaries are made up of single layer of endothelium because Substances such as
glucose, oxygen, and wastes can quickly pass through it on their way to or from the cells.
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Q.15: Describe the main veins of human body.

Ans:

Main Veins of the Body: Blood returned to the heart by the main veins as follows:
Pulmonary veins bring oxygenated blood from the lungs to the left atrium of the hear.
Inferior vena cava runs upwards parallel to the dorsal aorta and brings deoxygenated
blood from the lower body. Among these are renal vein bringing blood from kidneys,
hepatic vein bringing blood from the liver and femoral veins brings blood from lower limb
to the right atrium. Superior vena cava brings deoxygenated blood from the heat, neck
and arms to right atrium.

: Who explained pulmonary and systematic circulations?

Ibn-al-Nafees was the first Arab-Physician to explain pulmonary circulation. He believed
that all the blood that reached the left ventricle passed through the lungs.

William Harv nglish Physician to explain systematic circulation in detail. He
believed thaan’F pump to the brain and body by the heart.

lar surgery is a prio
atlc vessels are m naﬂd

promm olves bypags
-

5 veins contain semilunar va it?
Semiluna prevenwbackflow Bf

: Why atherosclerosis cause myocardial Infr

During progression of atherosclerosis, myeloid cells destabilize lipid-rich plaque in the
arterial wall and cause its rupture, thus triggering myocardial infarction and stroke.
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