CHAPTER -9

HEREDITY AND EVOLUTION
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1. In one of Mendel's experiments, tall pea plants
having purple flowers were crossed with dwarf plants
having white flowers. The flowers in all the plants of
his progeny were of purple colour. But about half of
them were midgets. From this it can be said that the
genetic makeup of the tall parent plants was
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2. Example of homologous organs is
(@  Our hand and forelimb of dog
(b)  Our teeth and elephant’s teeth
(©) Overgrowth of potato and grass
(d) All of the above

Ans. (d)  All of the above.
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3. What do we have more in common with from an
evolutionary point of view?,

(@ Chinese students (b)  Chimpanzee
() Spider (d) Bacteria

Ans. (d) Chinese students.
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A vegetable basket contains carrot, potato, radish and
tomato. Which of the following vegetables represent
correct homologous structures?

(@) Carrot and Potato (b)
(G). Radish and Potato (d)
(d) Radish and carrot
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Carrot and Tomato

Radish and carrot
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Which one of the following statements is not correct
with respect to diversity?

(@ Asexual reproduction has the least chance of
diversity.

(b)  All variations of a species have an equal chance of
survival.

() Variation occurs due to changes in genetic
organization.

(d) The selection of changes by environmental factors
forms the basis of the processes of evolution.

(b)  All variations of a species have an equal chance

of survival.
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Which plant did Mendel choose for his experiment?

(@ Common peas (b)  Udhul

(0 Rose (d) Mulberry
(@ Ordinary peas
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Where are chromosomes found?

(@ inthecell (b) intissue
(0 inthe nucleus (d) all of these

(c) inthe nucleus
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VERY SHORT ANSWER TYPE QUESTIONS
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1. The branch of biology under which variation and
heredity are studied-

Ans Genetics

2. UThfoe 994 &1 fageid e fRaré
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2. Who has given the principle of natural selection?

Ans. Darwin

3. fom1 39 o 3cud aftadT A A e e
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3. Changes produced in which tissue are not hereditary?

Ans. Somatic tissue
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IR~ SIHTRIRIEES Gfdwid 37

4. Write the full form of DNA.

Ans. DeoxyRibose Nucleic Acid

5. 3TRUATY &1 GRT ATH a1 &7
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5. What is the full name of RNA?

Ans. Ribose Nucleic Acid
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1 How is the sex of the child determined in humans?

Ans. The sex determination of any child depends on the
type of chromosome it receives from its parents. The
newborn child who receives the X chromosome from
the father will be a girl, whereas
The child receiving the Y chromosome will be a boy.
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2. How are the study of evolution and taxonomy related
to each other?
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They are classified on the basis of similarities and
differences between different organisms. The more
characteristics that are in common between two
species, the closer their relationship. The more
similarities there are, the more likely they originated
from common ancestors in the near past.
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Can the wings of a butterfly and a bat be called
homologous organs? Why or why not?

No, those organs which have the same internal
structure but different functions are called homologous
organs. But the internal structure of butterfly and bat
wings are different, but similar in function. That's why
they are called homologous organs.
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What is the importance of fossils in establishing
evolutionary relationships?

Through fossils, we come to know that the structure of
organs is not only based on the present species but also
on those species which are no longer alive but existed
once. Based on the depth of the fossil found in the
excavation and fossil dating, we can also know when
these creatures existed.
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Only those variations which are useful to a single
organism (individual) survive in the population. Do
you agree with this statement? Why and why not?

Yes, because those variations which are useful for the
organism to survive in the environment are inherited.
Due to these differences, the organism can change itself
according to the environment and not only can survive
for a long time but can also maintain its existence in the
population.
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Could geographical isolation be a major factor in the
speciation of organisms with asexual reproduction?
Why or why not?

No, because organisms that reproduce asexually do not
need another organism to reproduce.
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Could geographical isolation be the main reason for
speciation of self pollinated species of plants? why or
why not?

No, geographic isolation cannot be a major factor in
the speciation of plants with self-pollinated species,
as these plants do not depend on other plants for
reproduction.
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What are the factors that help in the emergence of
new species?

Factors that help in the emergence of new species are:
(@ Gene flow

(b)  Natural selection

(c) Variations.

(d) Geographical isolation

(e) Genetic variation

Tl 1 FHAT A HHY HT{aiRrbdT B gfe | foar &1

oo i &2

Tl o1 AT H HH RIhdT I gfe A gAfmy
far &1 fawy 8, a4ifes afe amg faea 81 g, a1 g9
TRAFT &1 5 Y g9 & f@U T 81 ST adr

e &b TIRMS &1 YH: aTqH @1 Y1 3HT9d 81l

Why is the decrease in the number of tigers a matter
of concern from the point of view of heredity?

The decrease in the number of tigers is a matter of
concern from the point of view of heredity, because if
the tiger becomes extinct, the genes of its species will
also be lost forever and it will be impossible to bring
back the species of tigers.
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How did Mendel’s experiments show that different
characters are inherited independently?

In Mendel's experiment, all plants in the F1 generation
were tall and again when two plants in the F1 generation
were crossed, the plants in the F2 generation were
either tall or dwarf. The ratio of tall to dwarf was 3-1.
None of the plants were of medium height. That is, the
trait of tall/dwarfism is inherited independently.
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A man with 'A’ blood group marries a woman whose
blood group is 'O’. His daughter’s blood group is 'O’
Is this information sufficient if you are asked which
option is the dominant symptom - blood group -A or
’0’? Give an explanation of your answer.

No, this information is not completely sufficient,
because

-Even if blood group A is dominant and blood group O is
recessive, the daughter’s blood group can be O.

-If blood group A is recessive but blood group O is
dominant, still the daughter’s blood group can be O.
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Why did Mendel choose pea plant?

TR PHT A A

Mendel selected the pea plant because of the following
reasons-

Alternative characters are grossly visible in pea
plants.

Life span is short.

Generally self pollination takes place but cross
pollination can also be done artificially.

Produces many seeds in a single generation.
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What are the different ways by which individuals
with a particular trait can increase in number in a
population?

The number of individuals with a particular characteristic
can increase in a population by the following methods.

Natural selection: The continuous maintenance of a
population with beneficial variations by nature is called
natural selection. Those traits which are beneficial to
the survival and reproduction of an individual organism
are passed onto the next generation. But the traits that
do not benefit are not passed on to the progeny.

Genetic drift- Sometimes due to an accidental accident,
most of the organisms of a population die, in such a
situation the genes remain limited, due to which the form
of that population changes. This is called genetic drift.

For example, in case of epidemic and predation etc.

Variations and Adaptations Variations and adaptations
are helpful in maintaining the survival of organisms in
the environment.
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Variations produced by sexual reproduction are more
stable than asexual reproduction, explain. How does
this affect the evolution of sexually reproducing
organisms?

In asexual reproduction, a single organism reproduces
and the resulting organisms have a lot of similarities.
Whereas in sexual reproduction both male and female
contribute, which leads to greater variations. These
variations increase from generation to generation and
some of these changes are permanent and help the
organism to survive in harsh conditions.

Thus, diversity in sexually reproducing organisms allows

Ans.

Ans.

them to adapt to different conditions, which leads to a
better evolutionary sequence in these organisms than
in asexual organisms.
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Traits acquired by a single organism are generally not
inherited in the next generation. Why?

Traits acquired by a single organism are generally
not heritable to the next generation because the
traits acquired by a single organism are acquired by
vegetative cells. Changes in somatic tissues cannot be
passed on to the DNA of sex cells. Thus the experience
acquired during a person’s lifetime does not make any
difference in the DNA of his germ cells, so these traits
are not hereditary.

For example, if rats are bred by cutting their tails, even
after many generations, no tailless rats will be produced.
This proves that acquired traits are not hereditary.
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What is a fossil? What do they represent about the
process of biological evolution?

Generally, after the death of living beings, their bodies
decompose. But sometimes the organism or its parts
go into such an environment due to which their
decomposition does not take place completely. Such
preserved remains of organisms are called fossils. For
example, if a dead insect becomes hard after drying in
hot soil and the impression of the body of the insect is
preserved in it.

If a place is excavated, fossils start being found after
a particular depth. Fossils near the Earth’s surface are
newer than those found at deeper levels. The second
method of knowing biological evolution is ’‘carbon
dating’, in which the time of the fossil is determined
on the basis of the ratio of different isotopes of the
elements found in the fossil.
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What is the reason that human beings who appear
so different in shape, size, colour, are members of the
same species?

Humans who appear different in shape, size, color -
form belong to the same species because despite all
these differences, there are many similarities related
to anatomy, organization mechanism, etc. in all human
beings. Apart from this, the number of chromosomes
found in them and their structure are also similar.Thus
it is clear that all human beings belong to the same
species. These differences are only the result of genetic
deviation, change in geographical conditions.
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On the basis of evolution, can you tell who has
better body design among bacteria, spider, fish and
chimpanzees? Explain your answer.

On the basis of evolution, among bacteria, spiders, fish
and chimpanzees, chimpanzees have the best body
design, because the body structure of chimpanzees is
the most complexWe know that there is a clear trend of
progress in development as the complexity of physical
design increases over time. The most ancient and
simple design that is still in existence today is bacteria.
This was followed by evolution with increasing physical
complexity in spiders, fish and chimpanzees.
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Explain homologous organs and homologous organs
with examples.

Homologous organs: Organs in different organisms that
have the same internal structure but perform different
functions are called homologous organs.

Ans.

9.

For example, similar basic structure of bones in the
forelimbs of frogs, birds and humans. But their functions
are different.

Analogous organs: Organs found in different organisms
that perform similar functions but are structurally
different are called analogous organs.

For example, insect wings and bird wings.
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On the basis of which evidence we can say that life
originated from non-living substances?

An experiment was done in 1953 by Stanley L. Miller and
Harold C. Ure. They artificially created an atmosphere
that was probably similar to the primary atmosphere
(it contained molecules of ammonia, methane, and
hydrogen sulfide, but no oxygen), including water in
the vessellt was kept at a temperature slightly less
than 100°C. Sparks were produced in a mixture of
gasses; For example, lightningAfter a few days, 15
percent of carbon (methane) turned into simple organic
compounds. Amino acids were also synthesized in these
from which protein molecules are made. We know that
protein is the basis of life. In this way we can say that life
originated from non-living substances.
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What are acquired traits?

Those characteristics which the organism acquires
during its life time are called acquired characteristics.
Properties of acquired traits :-

These characteristics are acquired by the living
beings in their life.

These are the DNA of germ cells. (DNA) does not
make any difference

They are not hereditary / transferred to the next
generation.

Biodiversity is not helpful.

Example:  Reduction in the
undernourished beetles.

weight  of
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