Syllabus

» Heredity and Evolution : Heredity, Origin of Life, Mendel’s con tribution—Law for inheritance of traits,
Sex determination, Brief introduction; Basic concepts of evohition.
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Importance of Variation :
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HEREDITY AND
EVOLUTION

Variations arise during the process ofre production. They may be few inasexual
reproduction, but many in case of sexual re production.

The minor variations arising during Sexual reproduction are caused by slight
maccuracies in DNA copying. Insexual reproduction, variations are also caused
by crossing over process of meiosis.

Benefirial variations help the species to survive better in the environment.
Nature selects the beneficial variations thereb}r leacling to evolution.

Repmclun:tinn prn:ncluces fosprings with similar bod}r design of the

parents.

However the offsprings are not identical, but show a great deal of variation

from the parents.
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() DPepending upon the nature of vanations different individuals would have different kinds of advantages.

Example, Bacteria that canwithstand heatwill survive better in a heatwave.

(i} Mainadvantage of variation tospecies is thatit increases the changes ofits survival inachanging environment.

Sexually reprod ucing organisms suchas humans have two (or more) versions of genes for each trait, called alleles.

Gregor Johann Mendel carried outseveral experiments on pea plants. He carried out large numberof monohybrid
and dihybrid crosses using many contras ing characteristics and put forward several important conclusions.

Mendel and His Work on Inheritance

¥» Gregor Johann Mendel (1833 & 1884) : Started his experiments on plantbreeding and hybridisation. He proposed
the laws of inheritance in living organisms.
Mendel was known as Father of Genetics.

Plant selected by Mendel : Pisum satrwum (garden pea). Mendel used a number of contrasting characters for garden

FEEL

Seven pairs of co ntrasting characters in Garden FFea.

Character Dominant Trait Recessive Trait
Flower colour Violet White
Flower position Axial Terminal
Seed colour Yellow Green
teed shape Round Wrinkled
IFodshape Intlated Comnstricted
Fod colour Green Yellow
Height of plant Tall Dwart/Short

¥ Incase of monohybrid cross with pure variety of plants, the phenotypic ratio obtained in F; generation s 3: L.
¥ Incaseofdihybrid cross involving two pairs of contrasting characters, the phenoty pic ratio obtained inF; generation

59:3:3: 1
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¥ Mendel concluded that out of any pair of contrasting characters, one is dominant and the other is recessive.
¥» The homozygous dominant traitis denoted by two capital letters whereas the homozygo us recessive trait is denoted
by two small letters.
¥ The factors or genes controlling a particular traitse parate fromeach other during gamete formation. Hence gamete
is always pure as far as contrasting characters are considered. Each gamete will possess only one gene set.
¥ Incrossing if two or more traits are involved, their genes assort inde pendently, irrespective of the combinations
present in the parents.
¥ Genes carry information for producing proteins, which in turn control the various body characteristics.
¥ FPor a particular trait, the offspring receives one allele from the father and one allele from the mother.
¥» The combination of the male and female germ cells gives a diploid zygote. Thus the normal diploid number of
chromosomes in the offs pring is restored.
¥ Different mechanisms are used for sex determination indifferent species.
Determination of sex of an offspring.
FACTORS
Responsible for sex Determination
|
Em?irnr%mental E—El‘llE‘ﬁC
In some animals, the temperature In some animals like humans
at which gender or
the fertilized eggs are kept, decides individual is determined by a
the gender. pair of
E.g.,in turtle chromosomes called sex
chromosomes.
XY — Female
XY — Male
Sex Chromosomes : In human beings, there are 23 pais of chromosome. Out of these 22 chromosomes pairs are
called autosomes and the last pair of chromosome which helps in deciding gender of the individual is called sex
chromosome.
XX -Female
XY - Male SEX DETERMINATION IN HUMAN BEINGS
Sex determination in Human Beings
Father Mother
XX XX XY XY
Female Female Male Male
| ] | ]
50% probability 50% probability
of a female child of a male child
Evolution
¥ Ewolution is the sequence of gradual changes which takes place in the primitive organisms, over millions of years,
in which new s pecies are produced.
¥ Genehc driftcan alter gene frequencies insmall population and provide diversity withoutany survival benefits.
¥ DGeveral factors such as environment, mutations, reproduction, etc can cause alterations in gene frequencies in a
population over generations, leading to evolution.
¥ Changes occurring in the DNA of germ cells are heritable whereas changes taking place in the non-reproductive
tiss ues are not inherited.
¥ Charles Darwin proposed that evolution of species occurred by natural selection, but he did not know the
underlying mechanism.
¥ Natural selection, genetic drift, variations and geographical solation can lead to s peciation in sexually re producing
OTganisms.
¥ Gene flow between the members ofa population prevents speciation.
# The fundamental characteristics used to classify organisms are :

(i) presence of prokaryotic or eukaryotic cells.
(iiy whether the organism is unicellular or multicellular.
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(iii) ability to perform photosynthesis.
(iv) presence ofendoskeleton or exoskele ton in heterotrophic organis ms.
Class ification of living organisms is closely related to their evolution.

Evolution and Classification

L A A

v

Bothevolutionand classification are interlinked.

1. Classification ofspecies is reflection of their evolutionary relationship.

2. The more characteristics two species have in common the more closely they are related.

3. The more closely they are related, the more recently they have a common ancestor.

4. Similarities among organis ms allow us to group them together and to study their characteristics.

[. Homologous Organs : (Morphological and anatomical evidences). These are the organs that have same
structural plan and origin but different functions.
Homologous organs provides evidence for evolution by telling us that they are derived from the same ances tor.

Example :

Forelimb of homrse (Running)

wings of bat (Flying) Same bas ic structural plan, but perform
Faw of a cat (Walk/scratch/attack) different tunctions

[I. Analogous Organs: These are the organs that have differentoriginand structural plantbutsame function.
Example : Analogous organs provide mechanism for evolution.

Wings of bat — Elongated fingers with

skin tolds Different basic structure, but performs imilar
Wings of bird — Feathery covering along | function z.e., flight.

the arm

Fossils help in tracing evolutionary pathways.

The age of fossils can be determined by using the relative method or the isotope dating method.

Evolution is not a one-ste p process, but a continuous process occurring in several stages.

Complex organs are formed slowly over many generations, sometimes with intermediate forms playing an
important role.

cometimes the use of certain features gets modified with ime. Forexample : Feathers may have provided insulation
initially, but later became associated with flight.

Evolutionary studies have shown thatbirds are closely related to reptiles.

Humans have carried out artificial selection for various features Ufcabbage and prc:dun:ed different vegetab les.

Vegetable produced Selected feature
Broceoli Arrested flower development
Cauliflower Sterile flowers
Kohlmabi swollen parts
Kale Larger leaves

Mblecular phylogeny can also be used to trace evolutionary relationships. Here the DNA of different species is
compared. Greater the differences in DINA, more distantly related are the s pecies.

Disappearance of the existing species is not a requirement for formation of new species.

The new species formed are better adapted to the environment but they need not be superior to the existing
s pecies.

The common ancestor of humans and chimpanzees evolved in different ways to produce the present forms.
Evolution produces more diverse and complex body forms over a period of time, but the newly formed species
are not more progressive than the already existing ones. 5o it s wrong to say that evolution produces progressive
higher forms from lower ones.

Allhuman beings, whether fairskinned or darkskinned, belong to the same s pecies i.e., Homo saprens that origina ted
in Africa.

The humanancestors gradually migrated from Africa to various parts of theworldsuchas Asia, Europe, Australiaand
America. Thus they spread to different parts of the earth and adapted as best as they could to their environmental
conditions.

Know the Terms

-
-
>

F, generations : The genemtions resulting immediately from a cross of the firstsetof parents (parental generation).
F, generations : Otfs prings resulting from a cross of the members of F, generation.
Dominant : The gene whichexpresses ikelf it F, generation is known as dominant gene.
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» Recessive : The gene which is unable to express itself in presence of the dominant gene.

¥ Genotype:lItis the genetic constitution of an organism which determines the characters.

¥ Phenotype :It 5 the appearance of an individual.

» Progeny : The offspring produced as a resultof reproduction of the parents.

¥» Dominant trait: A genetic traitis considered dominant if it is expressed in a person who has only one copy of that
gene.

¥ Recessive trait : A genetic trait is considered recessive if it is expressed only when two copies of the gene are
present.

¥ Homozygous : Having two identical alleles of the same gene.

¥ Heterozygous : Having dissimilar alleles at corres ponding chromosomal loci.

» Monohybrid cross : A type ofcross in whichonly one pair of contrasting characters are cons idered.

¥ Dihybrid cross : A type ofcross that involves two sets of characteristics.

¥ Allele : Either of a pair (or series) of alternative forms of a gene that can occupy the same locus on a particular
chromosome and that control the same character.

¥ Somatic cells : All cells forming the body ofanorganism, except the reproductive cells.

¥ Sex chromosomes : Either of a pair of chromosomes, us ually designated X or ¥, in the germ cells of most animals,
thatcombine o determine the sex and sex-linked characteristics of an individual.

¥ Gene: Asegmentof DNA that is involved in producing a polypeptide chain and forms the basic unit of heredity.

¥ Trait: A traitis a distinct variantofa phenotypic character of anorganism that may be inherited or environmentally
determinead.

» Haploid cell : Cell that has only one complete set of chro mosomes.

¥ Diploid cell : Cell that has two sets of chromosomes, one of paternal origin, the other of maternal origin.

¥  Micro-evolution : Evolution resulting from small s pecific genetic changes that can lead to a new sub-species.

¥» Genetic drift : It refers to the random change in gene frequencies in a small population, presumably owing to
change rather than natural selection, thereby providing diversity without any adapta tions.

¥ Speciation : The process of formation of a new species.

» Homologous organs : Organs of different organisms which may be dissimilar externally and in function, butare
similar inorigin and in fundamental structual plan.

¥ Analogous organs : Organs of different organisms which are similar in function and external appearance, but
dissimilar in origin and structural plan.

¥ Fossils : All preserved traces of living organisms.

-

Rl Q.1. What is DNA 7

Ans. DNA is the carrier thereditar}r information from

Molecular phylogeny: The use ofa gene’s molecular characteristics to trace the evolutionaryhistory oforganisms.

TOPIC-1
Heredity and Mendel’s Contribution

Very Short Answer Type Questions

(1 mark each)

|R| @.5. Name the information source for making proteins
in the cells. [Board Term I, Delhi Set-11, 2014]

Ans. Cellular DNA is the information source for making
proteins in cells. 1

[Board Term II, Foreign Set I1. 201 6]

parents to the next generation. 1

[CBSE Marking Scheme, 2016] [B] Q.6. Give the respective scientific terms used for

|IR| Q.2. What is a gene?
[Board Term II. Outside Delhi Set [, 2014]

Ans. Gene = a part of DNA that encodes the instruchons
that allow a cell to Prn:nr:luce a speu:ifil: protein or

enzyme. 1
[B] ©.3. Where is DNA found in a cell 7 [O.D.SetIl,2015]
Ans. DNA = ound in the cell nucleus. 1

[R] ©.4. Whatis heredity ?
[Board Term II. Outside Delhi Set [I, 2014]

Ans.The trarsmission of characteristics from one ger-
eration to another &5 known as hereclit}r. 1

studying :
(i) the mechanism by which wariations are created
and inherited and
(ii) the development of new type of organisms from
the existing ones. [Board Term II. Delhi Set I, 2014]
Ans. (i) Genetics s the study of mechanism by which
variations are created and inherited. F
(ii} Evolution & used for studying the development of
rew type of organisms from the exsting ones. 14+
Q.7. No two individuals are absolutely alike in
population. Why 7
[Board Term II, Outside Delhi Set-111 2014]
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Ans.No two individuals are absolutely alike in a
population because variation arises due to DNA
COPYINg. 1

[A] ©.8. How does comparing the DNA of different
species helps in evolutionary studies 7

Ans. Comparing the DNA of different species gives a
directestimate of how much the DNA has changed
during the formation of these species. Thus, it helps
us to a great extent in tracing the evolutionary
pathways. 1

Q.9. How do genes control traits 7

Ans.Cenes carry  information  for  producing
proteins, which in turn control the various body
characteristics. 1

Rl ©.10. How many pairs of chromosomes are present in
human beings ?
[Board Term II. S5et UV6TFZN, 2015]

Ans. 23 pairs. 1

2.11.In a cross between a tall pea plant (TT)
and a short pea plant (tt), what will be the
characteristics shown by the F1 generation ?

Ans. All the plant would be tall plants (Tt). 1

.12, If the weight of an elephant is reduced because

of starvation, the progeny elephants will not
have low weight. Give reason.

Short Answer Type Questions-|

[B] ©.1. What are characteristics 7 Give an example.

Ans.Characteristics are details of appearance of
behaviour, in other words, a particular form or
a particular function. FPresence of four limbs in
humans is an example of characteris tics. 2

.2. Where are the genes located 7 What is the
RIQ g

chemical nature of gene ? [DDE 2017)
Ans. Genes are located on chromosomes in linear
seq Uenoe and at fixed positions. 1

Chemiu:all}r genes are made up of nucleic acids
which cons titute DINA. 1

Q.3. Why will each gamete contain only one gene set ?

Ans.The genes controlling a particular traitse parate from
eachotherduring gamete formation. Hence gamete
is always pure as far as contrasting characters are
considered and will possess only one geneset. 2

Q.4. Organisms showing asexual reproduction show
very little variation from each other. Why ?

Ans.In asexually eproducing organisms, there s no
mixing of genes of two different individuals since
only one partner is involved. 1
There are very minor variations generated in
such organisms due to small inaccuracies in DNA
COPYINg. 1
[A| Q.5. “The chromosome number of the sexually

reproducing parents and their offspring is the
same.” Justify this statement.

[Board Term II. Delhi Set-1. 2013]

Ans. Male individual have 46 chromosomes but because
the gametes are alwa}rs haploic:l Le., ﬂ'LE}F have half

Ans. This 15 because the decrease in weight willnotcause
a change in the DNA of germ cells, due to which
thi&n:hange cannot be inherited. 1

Q.13.In a cross between round vellow seeds (RRYY)
and wrinkled green seeds (rryy) of pea plant.
what is the ratio of plants obtained in F,
generation ?

Ans. Y round }rellow : 3 round gIeen: Jwrinkled }rellow :
1 wrinkled g Ieer. 1

|A] Q.14.In turtle, high incubation temperature leads
to the development of female offspring. On
the other hand in lizards, high incubation
temperature leads to the development of male
offspring. What determines the sex of the
offspring in these examples ?

Ans.In these examples, the temperature at which the
fertilized eggs are incubated determines whether
the offs pring will be a male or a female. 1

Q. 15. When ablack guinea pig is crossed with awhite
guinea pig. what coloured guinea pigs are obtained
in F; ifblack colour is dominant over white ?

Ans. Black 1

(2 marks each)

the number of chromosomes; s perms willbe haploid
(23 chromosomes ). Female individual also contains
only 23 chromosomes in egg. It is the fusion of the
sperm and egg which leads to anoff prings with 46
chromosomes. 2

. b. at is the rence between eneration
Ul Q.6. What is the diffe betw F, g i
and F, generation ?

Ans.

F, generation F, generation

F, generation refers to | F; generation on the
the offs pring resulting | other hand, refers to
immediately from a |the offspring resulting
cross among the first|from a cross amon
set of parents. the members of F,
generation.

2

Q.7. During crossing, why do new features which
are not present in the parents appear in the
offsprings 7

Ans.Incrossing, if two or more traits are involved, their

genes assort independently, irrespective of the
combinations present in the parents. 1

50, new combinations of genes appear in the

offs prings leading to new traits. 1

Q.8. Why cannot the experiences of an individual
during its lifetime be passed on to its progeny ?

Ans.The experiences of an individual may Dnl}r affect
the somatic cells, but will not change the DNA of
the germ ce ll=. 1
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Change in non-reproductive tssues cannot be

passed on to the DNA of the germ cells. Therefore,

the experiences of an individual during its lifetime

cannot be passed on o its progeny. 1

2.9. Why are traits acquired during lifetime of an
individual not inherited ?

Ans. Traits acquired by an organism during its lifetime
are knownas acquired traits. 1
These traits are not inherited because they do not
cause any change inthe DNA ofthe organism. 1

Q.10. How is the equal genetic contribution of male
and female parents ensured in the progeny ?
Ans.During sexual reproduction, a female gamete
(egg) fuses with a male gamete (sperm} which
are haploid to form zygote. Zygote is diploid and
contains 23 chromosomes from mother and 23
from tather. 1
In this way, an equal genetic contribution of male
and female parent s ensured in the progeny. 1

Q.11.If a trait A exists in 10% of a population of an

Short Answer Type Questions-l|

2.1. Explain Mendel's experiment with peas on
inheritance of characters considering only one
visible contrasting character.

[Board Term II, Foreign II 201 6]

Ans. Mendel conducted breeding experiments with
garden peas:
(i) He studied (pure ) plants of a tall/s hort varieties.
(ii) He crossed them and obtained F, progeny.

asexually reproducing species and a trait B
exists in 60% of the same population. which trait
is likely to have arisen earlier ?

Ans.As the population of the given species reproduce
asexually there would be only wery minor
differences generated due to small inaccuracies in
DINA copying, so trait B is likely to be arisen earlier
as it is present in 60% of the population. 1
Trait A whichexists in 10% of the population may
have originated due o variations. 1

2.12.A man with blood group A marries with a
woman with blood group O and their daughter
has blood group O. Is this information enough
to tell you which of the traits—blood group A or
O is dominant ? Why orwhy not 7

Ans. No, the information provided s notenough to &ll
whether blood group A or O s dominant 1

Every character s controlled by a pair of alleles.
And here it is not mentioned whether the man and
woman were homozygous or heterozygous for
their traits. 1

(3> marks each)

(iii) He found that F, progeny was all tall plants.
(iv) He selfed the (hybrid} plants of F, progeny.
(v) He found thatin F,; progeny there were &all as well
as short plants.

(vi) The three quarter plants were fall and one quarter
was short .

(Or any other contrasting character may be
taken.) [CBSE Marking Scheme, 2016] 6 x 12 = 3

[A| ©.2. How doMendel's experiment show that traits are inherited independently ?

Ans. (i) When a cross was made betweena tall

pea plant with ound seeds and a short

[Board Term II, O.D. 5etl, 2016]
pea plant with wrinkled seeds,

the F, progeny plants are all tall with round seeds. This indicates that tallness and round seeds are the dominant

traits. 1
(ii) When the F; plants are self pollinated the F; progeny consisted of some tall plants with round seeds and some
short plants with wrinkled seeds whichare the parental traits. 1

(iii) There were also some new combinations like tall plants with wrinkled seeds and short plants with round

seeds.

e

(iv) Thus it may be concluded that tall and short traits and round and wrinkled seed traits have been inherited

inde pencle nﬂ}r.

A flow chart t:lepin: ting the same.

Note :Pm}r other co ntrasting characters can also be taken

b

OR

[CBSE Marking Scheme, 2016]
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Detailed Answer:

Tall plants with
round Seeds

Short plants with
wrinkled seeds

Cross
Pallination LY I
TtRr F, generation
"L Self Pollination
o TR Tr tr tr
TTRR TTRr TTRR TTRr
Tall Round | Tall Round | Tall Round | Tall Round
T TTRr TTrr TtRr Ttrr
Tall Round |Tall wrinkled| Tall Round |Tall wrinkled
‘R TtRR TtRr ttRR ttRr
Tall Round | Tall Round |Short Round|Short Round
tr TtRr Ttrr ttRr ttrr
Tall Round | Tall wrinkled| Short Round |Short wrinkled
C-ennt!,rpa =9:3:3:1
8 = Tall RKound
3 = Tall Wrinkled
3 = Short Round
1 = Short Wrninkled
2.3, lfwe cross-bred tall (dominant) pea plant with (iii)

(i)
(ii)

pure-bred dwarf (recessive) pea plant. we will
get plants of F; generation. [fwe now self-cross
the pea plant of F, generation. we obtain pea

plants of F, generation.

[Topper Answer. 2016]

3

State the type of plants not found in F,

generation but appeared in F, generation.
Write the reason for the same.

Ans. (1) Tall

What do the plants of F;, generation look like ?
State the ratio of tall plant to dw arf plants in F,

generation.

(i) 3: 1
(iii) Dwart

[OD Comptt. 31/1 2017]
1
A
A
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Reason : Being a recessive trait, dwarfness can

only be expressed in the absence of dominant trait/

in its pure form. 1

Q.4. List two differences in tabular form between
dominant ftrait and recessive ftraits. What
percentage / proportion of the plants in the F,
generation/progeny were round. in Mendel's

cross between round and wrinkled pea plants ?

| Board Term II. Foreign I. 2016]

Ans.
5. No. Dominant trait Recessive ftrait

(i) The trait which | The trait which remairs
appears in the F, | hiddenorwhichdoesnot
progeny, i domi- | appear in the F;, prog-
nant. eny i the recessive trait.

(ii) Itappears inmore |Itappeas inless num-
numbers. ber.

/5% of the plants were withround seeds. 2 +1

[CBSE Marking Scheme, 2016]

.b. Listin tabular form. two distinguishing features
5 5

between the acquired traits and the inherited
traits with one example of each.

[INCERT Exemplar]
[Board Term II 2015(Delhi). 2014 (Foreign). 2013]

Ans.
S. , , . .
No Acquired Traits Inherited Traits
(i} | These traits are the | These are the
characteristics which | characteristics

are developed during
the lietime of an
individ ual.

(ii) | Acquired traits are not
passed on to the next
generation. e.g. Less

de}r weight dus o
starvaton.

trans mitted from
parents to the fos]:mring.

Inherited traits 15
genetically determined
characteristic that
distinguishes a pemson.
e.g.. colour of hair and
eye 1% + 114

IR Q. 6. What is DNA copying ? State its importance.
[Board Term II. Delhi Set I1. 2015]
Ans. DNA replication or DNA copying is the process of
producing two identical replicas from one original
DNA molecule during cell division.
Importance of DNA Copving :

(i) DNA replication needs to occur so that during
cell division, new cells will also have a copy of
organism’s DNA.

(ii) DNA is necessary to make all the RNA and proteins
needed for cells to carry out necessary reactions and
cellular processes in order for them o survive.

1+1+ 1

Q.7. "A trait may be inherited. but may not be
expressed.’ Justify this statement with the help

of a suitable example.
[Board Term I, Outside Delhi Set I, I1. IIL 2014]

Ans.let s ke the fc:llc:wing Exarnple to justifjr the
above statement.

Mendel crossed tall pea plants with dwart pea

phnﬁ.
Parents  TT (Tal) } tt (short)
Gametes T |
I:I
Fa Tt (Tall)
T t
T TT Tt
t Tt Tt J

Mendel's Observation

F, generation contained all tall plants. When F,
generation underwent selfing, the trait that was
unexpressed in F; (dwart) was observed in some
F; progeny. Thus, both traits, tall and dwarf, were
expressed in F; generation in the ratio 3 : 1.

The above experiment indicates that although
both the traits of tallness and shortness were
inherited in F, plants, only the tallness trait was
expressed. This shows that traitt may not show
up in an individual but are passed on to the next
generation. 3

Q.8. "It is possible that a trait is inherited but may
not be expressed.” Give a suitable example to
justify this statement.

[Board Term II. Foreign [ 2015]

Ans. Yes, it is possible. 1
Example—When pure tall pea plants are crossed
with pure dwart pea plants, only tall pea plants are
obtained inF, generation. 14
On selfing tall plants of F;, both tall and dwarf
plants are obtained in F, generation in the ratio
3:1. 14
FReappearance of the dwarf character, a recessive
trait in F; generation shows that the dwarf trait/
characterwas present in individuals of F, butitdid
not expressed (due to the presence of tallness, a
dominant trait/character). 1

[CBSE Marking Scheme, 2015]
R Q.9. How do Mendel's experiments show that traits
may be dominant or recessive 7

[Board Term IL Set (2023), 2012]

Ans. When Mendel cross-pollinated a pure male tall pea
plant with a pure female dwarf pea plant, he got
only tall plants in the F; generation.

When F; all plant were self-pollinated, Mendel
got both tall and dwarf plants in the F, generation
in the ratio 3 : 1.

The traitofdwarfness was present in F, generation
but was not expressed and only trait of tallness
was expressed. The character which gets
expressed in the presence of its contrasting form
i5 termed dominant trait. The trait which remains
unexpressed in the presence of its contrasting form
15 termed recessive trait. 3

[CBSE Marking Scheme, 2012]
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.10. (i) Name the unit of inheritance. What is its
functions ?

(ii) How are inherited traits different from acquired
traits 7 Give example.
[Board Term II. Set(2024)2012]

Ans. (i) Gene. 14
It 5 the carrier of genetic information from one
generation to another. 14

(ii)The traits that are obtained from parent are
inherited traits. 14
e.g., Fused and free ear lobes. 14
The traits that develop during lifetime of an
individual are acquired traits. 14
Example : Muscular body of a wrestler. %

[CBSE Marking Scheme, 2012]

Q.11. 5how inheritance of two characters over two
generationsby makinga crossbetweenroundand
vellow seeded plant(RRYY)withwrinkled green
seeded plant. (rryy).

[Board Term IL Set (203 6), 2012]

Ans.
RRYY by rryy — Parents \
v ¥
RY ry — Gametes
Rryy — F,
|
+ v v
Round Round Wrinkled  Wrinkled—F,
Yellow Green Yellow green
9 : 3 : 3

" J
[CBSE Marking Scheme, 2012]% x 4 = 2

[R] Q.12. (i) Define Genetics.
(il) Who is regarded as the 'Father of Genetics' 7 Name
the plant on which he performed his experiment.

(iii) Why did he selected that specific plant for his
experiments ? [Board Term IL Set (2024), 2012]

Ans. (i) Genetics is the branch of biclogy that deals with
the study of heredity and variations. 1
(ii) Gregor Johann Mendel, garden pea. 16 + 14
(iii) Garden pea plants were easily available / they
grow inone season / fertilization was easy.
(Any two) % + 4
[CBSE Marking Scheme, 2012
.13, Give the basic features of the mechanism of
inheritance. INCERT Exempler 2017]
Sol. The Basic features of the mechanism of inheritance
are :
(i) The traits could be hidden in many generations but
canreappear in any generation unchanged.
(ii) Traits which remain together may getseparated in
the next generation.
(iii) One form of a particular character s exhibited
frequently than the other form of the same
character. 1+1+1

2.14. Give reasons for the appearance of new
combination of characters in the F, progeny.

[INCERT Exemplar2017]

Sol.If pea plant with two different pairs of
characteristics are bred with each other, the F,
progeny wo uld have all tall plants with round seeds.
This implies that round seed indominant character
over wrinkled seed. In F; progeny there would be
some tall plants with round seeds wrinkled seed.
However, there would be some plants with mixed
characters - fall plants with wrinkled seeds and
short plants with wrinkled seeds. However, there
would be some plants with mixed characters - tall
plants with wrinkled seeds and short plants with
rough seeds. This depicts that tall/dwarf trait and
round/wrinkled trait are inherited inde pendent of
each other. 3

[B] ©Q.15.In a cross between plants with purple flowers
and plants with white flowers the offsprings of
F; generation all had white flowers. When the
F; generation was self-crossed, it was observed
in the F, generation that out of 100, 75 flowers
were white. Make a cross and answer the
following :
(i) What are the genotypes of the F, progeny ?
(ii) What is the ratio of " White : Purple’ flowers in the
F, generation ? [Board Term II. Set (2044) 2012]

Ans. Monohybrid Cross.
White Flowers Furple Flowers
WWwW b WwW
W
White Flowers 1
(i} Genotypes of F; progeny are
WW, Ww, ww 1
(ii) Ratio be tween White : Furple flowers are :
3:1 1

[CBSE Marking Scheme, 2012 ]
.16.In one of his experiments with pea plants
Mendel observed that when a pure tall pea
plant is crossed with a pure dwarf pea plants, in
the first generation, F; only tall plants appear.
(i) What happens to the traits of the dwarf plants in
this case ?
(ii) When the F, generation plants were self-fertilised,
he observed that inthe plants ofsecond generation,
F, both fall plants and dwarf plants were present.
Why it happened 7 Explain briefly.
[Board Term II. Delhi S5et I 2016]

| |

Ans. (i) Parent

Gamete

F, Tt Tal

Gamete 1

The dwarf traits of the plants s mtexpressed in the
presence of the dominant tall trait.

F, TT Tt tt

Tall Tall Drvrarf
Tall : Dwart = 3 :1ratio 1
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(ii) In the F; genemtion, both the tall and dwarf traits
are present in the ratio of 3 : 1. This showed that
the traits tor tallness and dwarfness are present
in the F, generation, but the dwarfness, being the
recessive traitdoes notexpress itself in the presence
of tallness, the dominant trait. 1

[CBSE Marking Scheme, 2016]

2.17. How did Mendel interpret his result to show
that traits may be dominant or recessive ?
Describe briefly.

[Board Term II. Delhi SetIl 2016]
A ns. Mendel conducted breeding experiments on Fea

plants.
(i) He selected pure bred tall and dwarf plants. 14
(ii) He cross-pollinated these plants. 14
(iii} In the F, generation, he obtained only tall plants.
Tallness 15 the dominant trait. 14
(iv) Then, he produced F, generation by selfing of
hybrids / F,. 14
(v} He found that 3/4™h of the plants were @ll and 1/4™"
were dwart. 14
(vi) The trait which remains hidden in F, generation
plants is the recessive traits. 14

[CBSE Marking Scheme, 2016]

2.18.In a monohybrid cross between tall pea plants
(TT)and short pea plants (tt) ascientist obtained
only tall pea plants (Tt) in the F, generation.
However. on selfing the F;, generation pea
plants, he obtained both tall and short plants in
F, generation. On the basis of above observations
with other angiosperms also. can the scientist
arrive at a law 7 If ves, explain the law. If not
give justification for yvour answer.

[Board Term IL Delhi Set II1, 2016]

Ans. Yes, the scientist may arrive at the law ofdominance
according to which the trait that is expressed in the
F, generation is the dominant trait, although both
the dominant and recessive traits are presentin the
F, generation. In the F, generation the recessive
traits is also expressed along with the dominant
traits. [CBSE Marking Scheme, 2016]1 +1 + 1

Q.19."'Different species use different strategies to
determine sex of a newborn individual.It can be
environmental cues or genetically determined.’
Explain the statement by giving example for
each strategy. [Board Term II. SQE 2016]

Ans. Environmental Cue : (i} In some animals, the
emperature at which fertilized eggs are kept
determines whether the developing animal inegg
15 male or temale.

(ii) In some animals like snail, individual can change
58X,
Genetical Cue : A child who inherite an

X-chromosome from her father will be a girl and
one who inherits a Y- chromosome from the father

will be boy. 1+1+1
[CBSE Marking Scheme, 2016]

Q. 20. What will happen if both the characters present
in F, generation pass together in F, generation ?

Ans.If both the characters present in F, generation
pass together in F, generation, then gametes and

offs prings would receive double dose of information,
that will be abnormal. 3
0.21. A pea plant with blue colour flower denoted

by BB is cross-bred with a pea plant with white
flower denoted by WW.
(i) What is the expected colour of the flowers in their
F; progeny ?
(ii) What will be the percentage of plants bearing
white flower in F, generation. when the flowers of
F; plants were selfed ?

(iii) State the expected ratio of the genotype BB and
BW in the F, progeny. [O.D. 5et IL 2015]

Ans. (i) All the flowers in F, generation will have
dominantblue colour.
(ii) When F, plants were selfed, the percentage of white
flower in F; generation willbe 25%.
(iii) Genotype of BB and BW in the F, progeny are 1: 2.

h
BB Ww

AN

BW" on self pollination

¥ v v ¥

BB BW BW Ww

Blue Blue Blue White
Colour Colour Colour Colour
Flower Flower Flower Flower

J

1+1+1

Q.22. A cross was made between pure breeding pea
plants one with round and green seeds and the
other with wrinkled and yellow seeds.

(i) Write the phenotype of F,; progeny. Give reason for
your answer.

(ii) Write the different types of F, progeny obtained
along with their ratio when F; progeny was
selfed. [Board Term II. Delhi SetI 2014]

Ans. (i) The cross was made between round, green seeds
and wrinkled, yellow seeds
In the given cross, two taits were taken into
account which is a dihybrid cross.
Yellow colour and round shape
green colour and wrinkled shape.

5 dominant over

RRyy ey b
Parents Round green Wrinkled yellow
Gametes

N/

Rryy
Round and Yellow

F, generation

J

The above cross shows round and yellow seeds in
the F, generation. Itoccurs because dominant traits
|r|:|1_1ncl and yellow) express itself, whereas recessive
traits |wrlnklecl and green) get suppressed.

(ii) On selfing of F, generation :
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Fy genaration on Ar Yy ¥ Rr'y
salfing Round el Riound yeall o
HY Ry Y ry
BRY™Y xlaky Ry
Rowund Flﬂl..ln]:l::l Rry™ Fhru_.u!':j
Ay yellow yellow Round yellow yedlow
RRYy RR RrY Fir
Rowund Hmlr‘..lj Fh..ll:'rd FbaTrd
Ry yellow gresn yellow gresn
R Ry’ Thid T &
. Frouimd Flci..ll}ld Wiinkled Wrirﬁed
r yellow yellow vellow velow
RirY' Rr " f
Hcl..lr]:::l Flﬂl..lnr:d Wrink Wn::ﬁed
ry yellow qinesEn yellow [+ L=y
Ricund ek Wirinkksd yelkone Round grasn Wirinkksd graan
a : 3 : 3 : i
FPhenotypic ratio -9:5:53:1
Eound yvellow -9 Found green - 3
Wrinkled vellow -3 Wrinkled green - 1
14 + 114

IR| Q.23. (a) Mendel crossed tall pea plants with dwarfpea
plants in his experiment. Write his observations
giving reason on the F; and F, generations.

(b) List any two contrasting characters other than
height that Mendel used in his experiments in pea

plants. [Board Term II, Delhi Set II, ITI, 2014]
Ans. (a) Mendel crossed tall pea plants with dwart pea
plants.
S
Parents -
X
Pure tall plant ~ Pure short plant
(TT) iy
F, generation
(Tt (Tt) (Tt (Tt
Seffing of F,
X
Tall plart & Tall plant
(Tt) (Tt)
F. generation
(TH) (Tt (Tt) (i)

Mendel' s Observation

The F, generation contained all tall plants. When
F, genemation underwent selfing, the trait that was
unexpressed in F, (dwarf) was observed in some
F, progeny. Thus, both traits, tall and dwarf were
expressed in F, generation in the ratio 3: 1.
Mendel proposed thatsomething was being passed
unchanged from generation to generation. He
called these things factors (presently called genes).
Factors contain and carry hereditary information.

He alzo observed that traits might notshow up inan
individual but were Passed to the next generation.

(b) The two contrasting traits other than height used
by Mendel are :

(i) Pod colour - Green pod colour dominant over
yellow colour

(ii) Seed shape - Found seed shape dominantover
wrinkled seed shape. 2+ 14 + 14

Q. 24. A cross was carried out between a pure bred tall
pea plant and a pure bred dwart pea plant and
F, progeny was obtained. Later. the F;, progeny
was selfed to obtain F, progeny. Answer the
follow ing questions :

(i) What is the phenotype of the F, progeny and
why ?

(ii} Give the phenotypic ratio of the F, progeny.

(iii) Why is the F, progeny different from the F, progeny ?

[Board Term II. O.D. 5etl. 2013]
Ans. (i) The phenotype of F, progeny is Tt because F, or
hybrid plants were not intermediate between the
two alternate forms of a character. They resembled
only one parent. In a cross between tall and dwart
of pea plants, the F, plants were all tall.

(ii) The phenotypic ratio of F; progeny is 3 : 1.

(iii) F, progeny resembled only one parent which
5 dominant In nature but in F;, progeny
phenotypically three plants are tall and one plant is
dwart. But according to genotype ratio one plant is

pure tall, two are hybrid tall and one plant s pure
dwart. 1+1+1

Q.25.A blue colour flower plant denoted by BE is
crossbred with a white colour flower plant
denoted by ww.

(i) State the colour of flow er we would expect in their
F; progeny.

(ii) Write the percentage of plants bearing white
flower in F, generation when the flowers of F,;
plants were selfed.

(iii) State the expected ratio of the genotype BB : Ba :
ww in the F, progeny.
[Board Term II, O.D. 5etll, 2013]
Ans. (i) F; generation yields only blue flowering plants.
(Bw).

(ii) Onself-breeding the F, generation plants, both blue

flowered and white flowered plants appeared in

the ratio of 3 : 1. Itshows that the factors or traits for
blue flower are dominant over the traits for white

flower.
(iif) Genotypes inF, progeny s 1:2: 1
1 (BB} : 2 (Bwr) 1 (wnwr)
Fure blue Violet White
1+1+1
Q.26.(i1) Differentiate between dominant and

recessive traits.

(ii) 'Gene control fraits’ 7 Explain this statement with
an example. [Board Term II, Set(2015)2012]

Ans. (i) (a) The chamcter which gets expressed in
the presence of its contrasting form is termed as
dominant trait. 1

(b} The trait which remains unexpressed in the
presence of its contras ing torm is called recessive
trait. 1
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(ii) Consider fallness as a characteristic. Plant height
depends upon particular plant hormone which in
turm will depend on the efficiency of the process
for making it. If the enzyme responsible for the
production of this hormone is efficient, plant will
be tall. If the gene for thatenzyme has an alteration
that makes enzyme less efficient, the amount of

hormorne willbe less and Pla ntwill be short. 1

Q.27. The genotype of green-stemmed tomato plants
is denoted by GG and that of purple-stemmed
tomato plants as gg. When these two plants are
crossed :

(i) What colour of stem would you expect in their F,
progeny 7

(il) Give the percentage of purple-stemmed plant if F,
plants are self pollinated.

(iii) In what ratio would you find the green and purple
colour in the F; progeny 7

[Board Term II, Set (2022}, 2012]

Ans. (i) Green colour. 1
(ii) 25 %. 1
(iii)3 : L [CBSE Marking Scheme, 2012] 1

Q. 28. In Mendel's monohybrid cross between tall and
short pea plants, all offsprings were tall. What
does this tell us about the trait 7 What is the ratio
of tall and short plants in the F, generation ?

[Board Term II, Foreign Set-1 IL IIL, 2014]
[Board Term II. Set (2017), 2012]

Ans.The appearance of all Tall plants in the F,
generation shows that tall is the dominant
character while short is the recessive character. 1

TT (Tall) tt (short)
T \ = / 1 Wl'1
Tt (Tall)
T t

T TT Tt
(Tall) (Tall}

t Tt Tt
(Tall) (Shaort)

J
The ratio of Tall to Short in F; generationis 3: 1. 1
[CBSE Marking Scheme, 2012]

.29, With the help of suitable examples, explain w hy
cerfain traits cannot be passed on to the next
generation. What are such traits called ?

[Board Term IT 2014; Outside Delhi Set [, 2015]

Ans.Such traits are called acquired traits. Acguired
traits are experienced by an individual during
his lifetime. These trais involve changes in
non- reproductive cells (somatic cells) which
are not transferred to germ cells. 5o, these traits
cannot be passed on to the next generation.
For example: Learning skills like swimming,

dancing, cooking, body buillding, etc are acquired
traits and cannot be passed on to the next
gensra tion. 2+ 1

|R| Q.30. With the help of a cross done with garden pea
plants, trace the work done by Mendel with a
tall and a short planttoarriveata’3:1 ratio in the
F, generation. [Board Term IL Set (2021). 2012]

Ans.
Tall - Shart \
TT ) tt
Gametes Tvt
Tt Tt — F 4 generation
Hybrid Tall
T Tt Tt tt
Tall Tall Tall Short
3 Tall : 1 Short

[CBSE Marking Scheme, 2012]3

0.31. What are chromosomes 7 Explain how in
sexually reproducing organisms the number of
chromosomes in the progeny is maintained.

[Board TermII, O.D. Set [, 2015]

Ans. Chromosomes are long thread-like structures which
confain hereditary information of the individual
and are thereby the carriers of genes.

Male individual have 46 chromosomes but because
the gametes are always haploid., :e., they have
half the number of chromosomes; sperms will be
haploid (253 chromosomes). Female individual also
contains 23 chromosomes inegg. [t is the fusion of
the sperm and egg which leads to an offspring’s
with 46 chromosomes. 1+ 2

Q.32.'[t is a matter of chance whether a couple will
give birth to a male child or a female child.”
Justify this statement with the help of a flow
chart showing the fusion of sex chromosomes.

[Board Term IL Outside Delhi Set I1 2014]

OR
How sex is determined in human beings ?

[KVS5-2014]
Ans. Sex of achild s dependent on the type of the male
gamete fusing with the female gamete. Human
beings possess 23 pairs of chromosomes. Out of
these, 22 pairs are known as autosomes, while the
[eMAININE ONe palr comprises sex chiomosomes
(XX In temales and XY in males). At the time of
fertilisation, the egg cell fuses with the sperm cell,
resulting in the formation of the zygote. If the
egg cell carrying an X chromosome fuses with the
sperm carrying an X chromosome, the resulting
child would be a girl. If the egg cell carrying an
X chromosome fuses with the sperm carrying
a Y chromosome, the resuling child would be

a boy.
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KX XX Xy
! A : & A 'I
4 e b -
o .rh..l.l{'_;_ r "-__'_Lri i
Daughter Son Daughter Son

Q.33.In human beings, the statistical probability of
getting either a male or a female child is 50 %. Give

reasons and explain with the help of a diagram.
[Board Term II. 5et sXSVHLC,

ONAIXWT 2014]

Ans. A child who inherits a X chromosome from his
father would be a girl (XX) while a child who inherits
a Y chromosome from the father would be a boy (XY).
oince, the sex of the child in determined by what he/
she inherit from father, therefore the probability of
getting either male or female child is 50%.

Parents
@ (D) @

Sperms

® ® @

Daughters

Offspring
Sons

[CBSE Marking Scheme, 2014]3

Long Answer Type Questions

[R| Q.1. {a) Why did Mendel choose garden pea for his
experiments ? Write two reasons.
(b) List two contrasting visible characters of garden
pea Mendel used for his experiment.
(c) Explain in brief how Mendel interpreted his

results to show that the traits may be dominant or
recessive. [Board Term II. Foreign [. 2016]

Ans. (a) Reasons :
(i} Fea plant is small and easy to grow.
(ii) A large number of true breeding varieties of
pea plant are available.
(iii) Short life cycle.
(iv) Both self and cross pollination can be made
possible. (Any two reasons)2 x % =1

Q. 34. Explain with the help of a figure that father is
responsible for the sex of a child.

[Board Term II. Set GFUTBS6, 2015]
Ans. Sex of a child de]::ends on what hEIPFETLE during

tertilisabon.

(i}If a sperm carrying X chromosomes fertilises an
ovum which carries X chromosome, then the child
born will be a girl.

(ii)If a sperm carrying Y chromosome fertilises an
ovum which carries X-chiomosome, then the child
born will be boy.

Thus, sperm (from father) determines the sex of
the child.

Mother's Ova Fathers Sperm

Lygote

Oftsprings

Male Child
(Boy]

Female Child
(Girl)

[CBSE Marking Scheme, 2015] 2 + 1
[B] Q.35.(i) Do genetic combination of mothers play a
significant role in determining the sex of a new
born ?
(iif Why do all the gametes formed in human
females have an X chromosomes 7

[NCERT Exemplar2017]

Ans.(i) No, becauwse mothers have a pair of
X<chromosomes. All children will inherit an X
chromosome from their mother regardless of
whether they are boys or girls.

(ii) The 23" pair in a somatic cell of human females
confains XX chromosomes. During gametogenesis,
each gamete gets one X-chromosome as the 25rd
chromosome. A girl child 5 born by the fusion of
two X-chromosomes. One X chmomosome from
tather and one X chromosome from mother. This

mearns a ttmale has two X-chromosomes. 1%4+114

(> marks each)

(b) Contrasting characters :
Eound / Wrinkled seeds
Tall/ Short plants
White / purple flowers
Green / yellbw seeds (Or any other) (Any two)2 x 4

(c) When Mendel crossed two pea plants witha pair of
contras ing characters only one character appeared
inall the membes of F, progeny, the others remain

hidden.

COn selfing F,, the hidden characters reappeared in
just25% of the offs prings and the other 75% shared
the characters expressed in F,.
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Mendel concluded that the character which
expresses itself in Fyand in 75% of the individuals
of F; is dominating while the other is recessive .(Or
same thing can be explained by using an example)

1+1+1

[CBSE Marking Scheme, 2016]

Q.2. How do Mendel's experiments show that

(a)
(b)

traits may be dominant or recessive ?
inheritance of two fraits is independent of each
other? [Delhi31/1/1 2017]

Ans. (a) Mendel conducted a Monohybrid cross/(crossed

pure fall pea plants with pure dwarf pea plants),
observed only tall pea plants in the F, generation,
but on selfing the F; progeny both tall and dwarf
pea plants were observed in F; generation in the
ratio 3 : 1. Appearance of fll character in F; and
F2 generations shows fallness to be a dominant
character. But absence of dwarf character in F1 and
it reappearance in F2 confirms that dwarfness is
recessive character. 214

(b} Mendel condurted a dihybrid cross and observed

that though he started with two types of parents,
he obtained four types of individuals in F,. The
appearance ofnew recombinationinF2 generations
along with parental ty pe characters s how that traits
are inherited inde pendently ofeach other. 214

[CBSE Marking Scheme, 2017]

Detailed Answer:

(i) Mendel conducted experiment on garden pea plant

selecting seven visible contrasting characters. He
selected and crossed homozygous tall pea plant
having the genotype TT with a homozygous dwarf
pea plant having the genotype tt. F1 generation
consists only of fall plants having genotype Tt

The expressed allele T for tallness s dominant
over the unexpressed allele t for dwarfmess. Hence
the trait of tallness 153 dominant while dwarfness

of shortness 15 the recessive characteristics. Thus,
Mendel's experiment showed that traits may be
dominantor recessive.

(ii) Mendel performed an experiment in which he

took two different traits like tall and dwarf plant
and round and wrinkled seeds. In F2 (second)
generation, some plants were tall with round seeds
and some were dwart with wrinkled seeds. There
would also be dwarf plants having round seeds.
Thus, the tall/short traits and round/wrinkled seed
traits are independently inherited. 5

U Q.3. How did Mendel's experiments show that

different traits are inherited independently ?

Explain. [Delhi31/1/3 2017]

Ans. Mendel conducted a dihvbrid cross; and observed

that though he started with two types of parents,
he obtained four types of individuals in Fy; The
appearance of new recombination inF; genemations
along with parental type characters s how that traits
are inherited inde pendently ofeach other. 1+1+1

[CBSE Marking Scheme, 2017]

Detailed Answer:

When a cross was made between a tall pea plant
with round seeds and a short pea plant writh
wrinkled seeds, the F, progeny plants are all tall

with round seed. This indicates that tallness and
round seeds are the dominant traits. 1

When the F1 plants are self pollinated the F2
progeny consisted of some tall plants with ound
seeds and some short plants with wrinkled seeds
which are the parental traits. 1

There were also some new combinations like tall
plants with wrinkled seeds and short plants with
round seeds. 14
Thus it may be concluded that tall and short traits
and mund and wrinkled seed traits hawve been
inherited inde pendently. 1g

Q.4. How did Mendel explain that it is possible that a trait is inherited but not expressed in an organism ?

Ans.(a)

[OD 31/12017]

[Topper Answer. 2016]

Q.5. With the help of one example for each, distinguish between the acquired traits and the inherited traits.,
Why are the fraits/experiences acquired during the entire lifetime of an individual not inherited in the next

generation 7 Explain the reason of this fact with an example.

[OD 31/1 2017)
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Ans. ® Acquired traits : Traits which develop in the life time of an individual and do not pass o the progeny. 1%
Example : Learning a skill such as dance/music/loss of body parts/weight/any other example. 1
® Inherited traits : Traits present in the gamete/germ cells which can be seen in the progeny. 14

Example : Skin colour/eyebows/any other example.
14
® Reason : Traits/chamacters ics acquired during one’s life time do not bring any change in the DNA of the

re producing cells/germ cells.

Example : Decrease in body weight of beetles due to starvation do not pass on to the next generation because
there is no change in the germ, cells of beetles. [CBSE Marking Scheme, 2017]

[Topper Answer. 2017)
Detailed Answer:

Acquired traits are the characters that are acquired by the individual during its lifetime. These traits cannot be
inherited. Forexample, ifa wrestler develops large muscles due o his training program thatdoes not mean it will
be passed on to his offs pring.
Inherited traits are the characters which are inherited by the offs pring trom the parents. These traits are expressed
in the offspring and later carried on to the next generation. For example skin colour, eye colour and shape.
Arquired traits occur due tochanges in the lifestyles, injury, loss of body parts, disuse of some body parts. These
traits/experiences occur in the somatic cells which do not evolve germ cells and genetic materials. Therefore,
these traits are not transferred or inherited in the next genemtion. Example, low weightof a starving beetle. 5

Rl Q. 6. (i)Whatis meant by traits of an individual ? Acquired Traits are the traits which an organism

(ii) Explain inherited trait and acquired trait. acquires in life time. 2

(iii} Define speciation. List the factors which could (iii) Formation of new species from the existing ones is
lead to rise of a new species. called speciation.

[Board Term II. 5QF 2013] Factors which could lead to the rise of new s pecies

Ans. (i) Traits : A characteristic feature is called trait. 1 are : geographical solation, genetic drift, natuml

(ii) Inherited Traits are the traits which are trans erred selection. 2

tfrom parents to VOung ones.
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Q. 7. (i) Why are two letters (such as TT. Tt. Tt) used
to denote the character of height 7
(ii) If a purple pea plant (PFP) is crossed with a white
coloured pea plant (pp) will we have white
flowered pea plant in the F; generation ? Why ?
{iii) Define dominant and recessive traits.
Ans. (i) This s to show that each trait s influenced by
both paternaland maternal DNA. 1
(ii) No. 1
This is because all the F, progeny plants show
the genetic makeup FPp, which results in purple
tlowers. 1
(iii) Cominant trait is a genetic trait that is expressed in
a person who has only one copy of that gene. 1
Fecessive frait s a genetic trait that is expressed
only when two copies of the gene are present. 1

Al Q.8. (i) Explain whether traits like eye colour or
height is genetically inherited. Do power to lift
weights and reading french also belong to the
same category 7

(il) How do variations affect the evolution of those
organisms that reproduce sexually ?

[Board Term II. Set GFUTB86 2012]

TOPIC-2

Ans. (i) Yes, eye colour and height are genetically
inherited traits, as these are expressed by genes.
No, weight lifting and reading French are acquired
traits. 3

(i) Variations in  individuals during sexual
reproduction gives survival advantages
them, and help them to adapt even in extreme
environments. [CBSE Marking Scheme, 2012] 2

D.9. (i) Some dinosaurs had feathers but could not
fly using these feathers. Why ?

(ii) What are inherited and acquired traits ?
(iii) What is a sex chromosome ?
Ans. (i) The evolution of feathers in certain dincsaurs
had nothing to do with flight. 1
In them, the teathers carried out the tunction of
providing insulation in cold weather. 1
(ii) Inherited traits are characters that are transterred
fromone generation to another. 1

E"u:quirecl traits on the other hand are clevelcupecl
during the life ime of an individual and cannot
LlELlEIH"_',.T be transferred to future generations. 1

(iii) Sex chromosome is either a pair of chromosomes,
usually designated Xor Y, inthe germ cells of most
animals, thatcombine to determine the sexand sex-
linked characteristics of an individual. 1

Origin of Life and Evolution

Very Short Answer Type Questions

[B| ©.1. What is speciation ?
[Board Term IL Delhi Set I, 2015] [KV5-2014]

Ans. Speciation is the ewvolution of reproductive
isolation among once interbreeding populations

e, the dewlnpment of one or more species from

an existing species. 1
[CBSE Marking Scheme, 2015]

Q.2. Listany two factors that could lead to speciation ?
[Board Term II, Delhi Set II, 2013]

Ans. Two factors that could lead to speciation are—
(i) Genetic drift, (ii) Reproductive isolation. % + 14
Q.3. What is the only progressive frend seen in
evolution ?

Ans.The only progressive trend in evolution seems to
be that more and more complex body designs have

emerged over a period of time. 1
Q.4. What is shown in the following figure ?
Kohlrabi Wild Cabbage Kale
¢ —

i

Broceoli Cabbage

Cauliflower Red Cabbage

(1 mark each)

Ans. The figure shows the evolutionof wild cabbage. 1
Q.5. How does creation of variations in a species
promote survival ?

Ans, Favourable wvarnation hEl]:!E a species to adapt to
n:hange in their environment and the:,r promote
survivalof the s pecies. 1

[R| Q. 6. Write the contribution of Charles Darwin in the
field of evolution.

[Board Term II, Delhi, Set I1I 2014]

Ans. Charles Darwin pru:up:usecl that evolution Dfs]::ecies
occurred b}r natural selection. 1

[B] Q.7. Name the fossil shown is the figure below—

Ans.The figure shows the fossil of an invertebrate

animal—Ammonite. 1
U] ©.8. How was the vegetable kale obtained from
cabbage ?
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Ans. Farmers carried outartificial selechion of plants with
slightly larger leaves in the wild cabbage and came
up with a leafy vegetable called kale. 1
2.9. Whatis the main reason for evolution according
to Darwin ?
Ans. According to Darwin, evolution took place due to
natural selection. 1
2.10. One of the examples of two analogous organs
can be the wing of parrot and
(i) flipper of whale (ii} foreleg of horse
(iii) front leg of frog (iv) wings of housefly.
Ans. (iv) Wings of parrot and wings of housefly have

similar appearance and Ferfmm similar functions.1

Short Answer Type Questions-|

|[R| @.1. What are analogous organs 7 Why cannot the
wing of a butterfly and the wing of a bat be
considered homologous organs 7 5State one
reason. [OD Comptt. 2017]

Sol. Analogous organs : Organs with dissimilar basic
structure or origin, but performing same function.1
Because though they perform similar function, they
have different origin/basic structure. 1

[B] ©.2. Whatis speciation ? State any two factors which
could lead to speciation.

Sol. Speciation : Origin of a new species from pre-
exis ing one. 1
Factors : Mutation, Genetic drift, Geographical
solation, Reprod uction isolation.  (Any two)l4x2

|R| ©Q.3. Write full forms of DNA. Where is it located ?
[Board Term II. Set QNA4IXWT 2014]

Ans. Deoxyribonucleic Acid. It is located in the cell

nucleus. [CB5E Marking Scheme, 2014]1+1
[A] ©.4. What do the follow ing terms mean ?
(i} Micro-evolution, (ii) Fossils.

Ans. (i) Micro-evolution : Evolution resulting fromsmall
specific genetic changes that can lead to a new sub-
5[pecies. 1

(ii) Fossils : Fossils are preserved traces of living
organisms, that got buried deep inside the earth
million of years ago. 1

Q.5. Name any four mechanisms which can lead to
speciation in sexually reproducing organisms.

Ans.Natural selection, genetic drift, variations and
geographical solation can lead to speciation in
sexually reproducing organisms. xd=272

Q. 6. How does natural selection differ from genetic
drift 7

Ans.Natural selection selects those wvariations in a
population which give a survival advantage and
helps the better population to fit their environment
better. 1

On the other hand, genetic drift can alter gene
frequencies in small populations and provide
diversity without any survival benefits. 1

.7. How are areas of study-evolution and classifi-
cation interlinked ? INCERT]

.11. [n evolutionary terms, can we say w hich among
bacteria, spiders, fish and chimpanzee have a
‘better’ body design ? Why or why not ?

Ans.[n evolutionary terms, chimpanzee has the most
complex body des ign but it will be wrong to say that
they have a better body design as all the organisms
are very well adapted to their environment and
have their body designs evolved according to their
body adaptation. 1

2.12.70% of individuals in a population of hydra
show long tentacles whereas 10% of individuals
in the same population show short tentacles.
Which trait is likely to have arisen earlier ?

Ana.h:ung tentacles. 1

(2 marks each)

Ans. The field of evolution and classification are
interlinked in the following manner :

(i) The more characteristics two species have in
common, the more closely they are related.
Classification of species 5 a reflection of their
evolutionary relationship. 1

(ii} The more number of characteristics shared by two
organisms, more is the probability of their having
common ancestors. 1
Thus, classification ofanorganism s the reflection
of its evolutionary path.

[R] Q.8. State two methods of determining the age of
fossils. [Board Term II, O.D. III 2014]

Ans. (i) If we dig into the earth and s tart finding fossils, it
can be assumed that the tossils closer to the surface

are more recent to those found in the deeper layers.

(ii) By detecting the ratios of different isotopes of the
same element in the foss il material. 1+1

Q.9. Can a wing of a butterfly and the wing of a bat
be considered homologous organs ? Why orwhy
not ?

Ans. No. 1

A wing of a buttertly and wing of a bat can’t be
considered homologous organs because wings of a
bat are skin folds in between the fingers and wings
of a butterfly are membrane supported by muscles.
They are analogous organs. 1

Q.10.Inanarea A, the leaf material available to beetles
was very less. What are the two consequences
seen in the beetles 7

[Board Term IL Set-8XSVHLC, 2014]
Ans. The consequences are as follows :
(i) They switched to new type of food and entered
new Tiches.
(ii) This lead to arise of diverse variety of beetles as

50IME n:hanges in beetles will take Fplace to make
them adaptable to new niches. 1+1

Q. 11. Will geographical isolation be a major factor in
the speciation of an organism that reproduces
asexually ? Why or why not ?

Ans. No. 1
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Geographical solation prevents gene flow
between populations of a species whereas
asexual reproduction generally involves only one
individual. In an asexually reproducing organism,
variations canoccur only when the copying of DNA
s not accurate. Therefore, geographical solation
cannot prevent the formation of new species in an
asexually reproducing organism. 1

Q.12. Give an example of characteristics being used

to determine how close two species are in
evolutionary terms.

Ans.ﬂmlogom Organs are one such evidence that &

wsed to dete rmine how close two species ale re lated.
The presence of feathers in dinosaurs and birds

blooded animals . However, the teathe s inbirds are
used for tlight.

This proves that reptiles and birds are I:IDEEI}F
related and that the evolution of wings started In
Ieptiles. 2

Q. 13. Explain the importance of fossils in deciding

evolutionary relationships. INCERT]

Ans.Fossils are very important in tracing the path of

evolution as l:ﬂ,r studying characters of fossils we
are able to find their descendants and thus we
can know what new wvarations have come. They
provide evidence and missing links between the
two classes. They are helptul in forming a sequence
of organisms in the pathway ofevolution.

indicates that they are evolutionarily related.

Dinosaurs had feathers not for flying but instead
these feathers pmvlclecl insulation to these warms-

Thus, fossils have an importance in deciding
evolutionary relationship. 2

Short Answer Type Questions-l|

(3 marks each)

Rl Q. 1. What is speciation ? Explain in brief the role
of natural selection and genetic drift in this
process.  [Board TermlIl, Foreign Set Il 2016]

Factors which can lead to speciation are :

(i} Gernetic drift may accumulate which lead to
s pecia tion.

Ans. (i) Speciation : Origin of new species from pre—
exis ing ones. 1
Role of Genetic drift and natural selection :
Genetic drift is flow of genes from one population
to another by chance factor or randomly. Over
generation it will accumulate different changes in
different population. 1
Inaddition, natural selection operates differently in
different populationselecting the fittes t/ favo urable
feature in both the population. Over a long period
of ime the differences in the two population may
become so drastic that they no longer reproduce
with each other and thus give rise to new species.1

[CBSE Marking Scheme 2016]

[R] Q. 2. What is speciation ? List four factors responsible
for speciation. [Board Term II. Delhi SetI, 2015]

(ii) Naturalselection may workdifferently indifferent
location which may give rise to speciation.

(iii) Severe DINA change.

(iv)A wvariation may occur which does not allow
sexual act between two group.

(b) Natural Selection : (i) There is natural variation
withinany population and same individuals have

more favourable variations than others.

(ii) Fopulation remains fairly constant even though
allspecies produce a large number of offs prings.
(iii}This s due to ‘competition’ or struggle for
existence between same and differentspecies.
(iv)The struggle for survival within population
eliminates the unfit individuals and those with
‘favourable variations’ survive and pass on these
variations to their progeny to continue. This is
called natural selection. The favourable variations
are accumulated over a long time period leading
to the origin of a new species. 114 + 114
[CBSE Marking Scheme 2015]
IR O. 4. “Natural Selection and Speciation leads to
evolution.” Justify this statement
[Delhi 31/1/2 2017]

Ans. SPEC lationis the evolubonof IEPIDdLlC tive 1solation
aMong once interbreed ng p:upulaticm.

Factors which can lead to speciation are—

(i) Genetic drift-Over generation, genetic drift may
accumulate which lead to speciation.

(ii) Natural selection may workditferently indifferent
location which may give rise to s peciaion.
(iii) Severe DNA change.
(iv) A variation may occur which does notallow sexual
act between two groups. 1+2
[CB5E Marking Scheme 2015]
[A] Q. 3. Explain the following:
(a) Speciation
{b) Natural Selection
[Board Term II. Delhi Set II. 2015]

Ans.® Natural selection is defined as the change in
frequency of some genes in a population, which
gives survivaladvantage to a species. 1

® Whereas speciation s the development of a new
s[pecies from pre-existing ones.

® This leads to a sequence of gradual change in the
primitive organisms over millions of years, to form
newer species which are very different from older
ones. This is called evolution.

[CBSE Marking Scheme 2017)

Ans. (a) Speciation : [t is the evolution of re productive
isolation among once-interbreeding populations
re., the development of one or more species from
an existing s pecies.
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Detailed Answer:

Natural selection is the phenomenon by which the
nature selects those species which possess survival
advantage over the other species. According to
theory of natural selection, there is struggle of
exis tence within the species of a population for the
environmental resoures and their struggle leads
to survival of certain organisms and elimination
of the less competent species. The better adapted
organisms would, thus, survive and pass on their
traits to next generation, gradually leading to
evolution.

Speciation is a process of formation of new species
from the existing one due to reproductive isolation
of a part of it population. This reproductive
isolation can occur due to geographical solation
of a part of population. With time, the genetic
drift will accumulate difterent variations in each
of the geographically separated sub-population.
Ultimately all the individuals of these two groups
will isolate reproductively, thus, leading to
formation and evolution of new species. Thus we
can say that both natural selection and speciation
lead to the evolution of species on earth. 3

U] Q.5. Explain with an example for each, how the
following provides evidences in favour of
evolution in organisms :

(i) Homologous organs
(ii) Analogous organs [Delhi31/1/12017]
(iii) Fossils. [Board Term II, Delhi Set II. 2015]

Ans. (i) Homologous organs : Forelimb of human and
bird are homologous organs. They have same
structural design and developmental origin but
they have different functions and appeararnce.
Homologous organs help us o understand thatthe
organism have evolved from a common ancestor.
The more common characteristics the two species
have the more closely theyare elated.

(i) Analogous organs : Analogous organs are those
Organs which have different basic structural
design and development origin but have similar

appearance and ]:EIfDIlT'L similar functions.

Example : The wings ofbirds and bats look similar
but have different design in their structure. They
have a common function of flying but their origins
are notcommon. o, birds and bats are not closely

related.

(iii) Fossils and their study s weful in knowing
about the s pecies which are no longer alive. They
provide evidence and missing links between two
classes. They are helpful in forming a sequence of
organisms in the pathway of evolution.

Thus, fossils have an importance in deciding
evolutionary relationship. Archaeopteryx is a fossil
bird. It had feathers, fused bones and beak which
are exclusively bird structures. It also had some
features which are found in reptiles e.g. teeth
in jaw, claws on free fingers and a long tail. This
fossil provides a clue that birds have evolved from
reptiles.  [CBS5E Marking S5cheme 2015]1+1+1

Q. 6. List three main factors responsible for the
speciation and briefly describe each of them.

[Board Term IL Outside Delhi Set I1, 2014]
Ans. Factors responsible for speciation :

(i) Gene flow mustbestopped so thatsub-populations
become genetically isolated.

(ii) Mutation plays a role ins peciation. Changes inallele
and genotype frequencies within the populations,
by natural selection.

(iii} Genetic solation leads to the formation of new
5 pecies.

(iv) Geographical barriers such as mountain ranges,
seas O Iivers may prc:duce a barrier to gene flow
and the inability of organisms or their gametes to
meet, leads to reproductive isolation and hence
speciation. Sometimes cossing of two unrelated
species (Genetic Engineering) can also lead to
speciation. (Any three) 1+1+1

[R] Q. 7. Define the following with one example for each:
(i) Genetic Drift.

(ii) Natural selection.

(iii) Reproductive isolation. [KV5-2014]
Ans. (i) Genetic drift : [t refers to the random change
in gene frequencies in a small population,
presumably owing to change rather than natural
selection, thereby providing divesity without any

ada ptations. 1
(ii) Natural selection : In this new suitable traits are
selected to live in the prevailing environment. 1

(iii) Reproductive isolation : When same membes of a
particular species are not able to mate with other
members of the same species due to environmental
barriers or due to other geographical barriers | it s
knownas reproductive solation. 1

Q. 8. Differentiate Dbetween homologous and
analogous organs. Give one example of each.

[NCERT]

[KVS-2014] [Board Term IL Set (2007), 2012]

Ans. Organs which have similar structure but different

functions are known as homologous organs. e.g

forelimbs of a lizard and forelimb of a man. 114

Organs which have similar functions but ditferent

structures are known as amlc:gc:us organs. e.g.wing
ofa batand wing ofa bird. 114

Q0.9. Define evolution. Why are fraits acquired
during life time of an individual not inherited ?
[NCERT]

[Board Term II. Foreign SetII1 2014)

[Board Term I, Set (2008 ) 2012]

Ans.Formation of new species because of barriers,
genetic drift and natural selection takes place
which leads to complex structures with better
survival advantage. This is known as evolution.

The traits, which are acquired during the life time
ofan organism atfect the structure and functioning
of cells, tissues and organs without affecting the
genetic material and thus are notinherited.

[CBSE Marking Scheme, 2012] 14 +1%%
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.10."Evolution and Classification of organisms are interlinked.” Give reasons to justify this statement.

Ans.

Detailed Answer:

[OD 31/12017)

| Topper Answer 2017

Every organism has an in built tendency for genetic variation which plays an important role in the origin of
new species and forms the basis for evolution. The more characteristics two species have in common, the more
closely they are related. Classification of organisms involves organising them in different groups, based on
the similarities and dissimilarities of characteristics. Theretore, classification of species is a reflection on their
evolutionary relationship. Thus, we can say that evolution and classificationoforganisms are interlinked. 3

.11. Define evolution. How does it occur 7 Explain

how fossils provide evidences in support of

evolution ? (OD Comptt. 2017)

Ans.® Evolution: Gradualaccumulatonot variations
and its selection by nature leading to formation of
NEw spacies. 1

® Variations may arise in a population due
to mutations or sexual reproduction. Sub-
populations are formed due to genetic driftand
geographical solation. When natural selection
acts on them, most suitable variation survives
leading to evolutionofa new species. 2
® Fossils provide mlssmg link between the species/
who has evolved from whom. They provide
information about prehistoric organisms. 1.1

[CBSE Marking Scheme, 2017]

Q. 12. What is organic evolution 7 [tcannot be equated
with progress. Explain with the help of a
suitable example. [OD 31/3 2017]

Ans. Drga nic evolution is the process or eve ntofc hange
in an organism b}r which descendants differ from
their ancestors. 1

Evolution cannot be equated to progress. From
lower forms to higher forms it gives rise to more
complex body designs even while the simpler body
designs continue to flourish. For example, human
beings have not evolved from chimpanzees but
both have common ancestor. 2

.13, With the help of two suitable examples, explain
why certain experiences and traits earned by
people during their lifetime are not passed on
to their next generations. When can such traits
be passedon?

Ans.Learning skills like swimming, dancing and low
weightof beetledue to starvationearned by people

during their lifetime are not passed on to their
next E,‘E:HEIE!tiDl'L If a person knows swimming or
n::len'u:n'tgI it is not necessary that this trait it seen
in the progeny because lea ming a new skill does
not change the genes of the germ cells of humarns.
Also, low weight in beetle s not a trait that canbe
inherited by the progeny of a starving beetle.

These traits/experiences occur in the somatic
cells which do not involve germ cells and genetic
materials. Therefore, these traits are not passed on
to their next generation. 2

. 14. What is DNA Copving 7 State its importance ?
pying P
[OD Comptt.31/3 2017]

Ans. Creating a new copy of DNA in a reproducing
cell is known as DNA copying. 1
Importance : Since DNA is the carrier of the
blue print of the genetic characters, its copying
is essential to pass on this blue print to the

offsprin CBSE Marking Scheme]?2
PriIgs. g

Q.15.What are homologous organs 7 Give one
example. Can the wings of a butterfly and the
wings of bat be regarded as homologous 7 Give
reason in support of your answ ers.

[OD Comptt.31/12017]

Ans. Homologous Organs : Organs with similar basic
structure/originbut modified to perform different
functions. (or any other)1
Example : Forelimbs of various vertebrates. 14

Wings of butterfly and the wings of a bat cannot
be regarded as homologous orgars. 18

Reasons : Though they perform the similar
function, they have different origin/basic
structure. [CBSE Marking Scheme]1
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.16. What are fossils 7 State their importance in the
study of evolution with the help of a suitable
example. [Board Term Il Delhi Set ITL 2013]

OR
What are fossils 7 What do they tell us about the
process of evolution ? INCERT]
Ans. Fossils are remains or impressions of pastorganisms
that are found in the rocks. Fossils of lower strata
belong to early periods while those of upper strata
are of later periods. Arranging the fossils stratum
wise will indicate the occurrence of ditterent
torms of life at different times. It is found that the
early ssils generally belong to simple organisms.
Complexity and elaboration increased gradually
with evolution.
(i) Fossils indicate the path of evolution of different
groups.
(ii) They canindicate the phylogeny ofsome organisms.
e.g. horse, elephants.
(iii) Some tossils have characteristis ntermediate between
two groups e.g. Toothed bird Archaeopteryx.
They indicate how one group has evolved from
another. 104+ 114
|R| ©Q.17. (i) What are fossils ? How do we know how old
the fossils are 7
(il) State two differences between homologous and
analogous organs. [Board Term II. Set (2024), 2012]

Ans. (i) Fossils : The remains and / or impressions of
organisms that lived in the past. 14

(a) The fossils that we find close to the surface are
more recent than the one we find in dEEPEI
1

layers. L4

(by Datng fossils by detecting the ratioc of
different isotopes of the same element. 14

(i) (a) Homologous organs have same basic
structural design. 14

(b} Analogous organs have different basic
structural design. 14

(c) Homologous
functions.
(d} Analogous organs perform similar functions.
[CBSE Marking Scheme, 2012] 4
[R| ©Q.18. (i) Which of the follow ing fossils is invertebrate
and which one is vertebrate ?

(a) Dinosaur. (b) Ammonite.

(ii) How can the age of fossil be ascerfained 7 5tate in
brief any two methods.

[Board Term IL Set (2036). 2012]

Anmns. (i) (a) veriebrate, (b) invertebrate. 16 +14
(i) Ifwe dig into a rock/ earth then it is reasonable o
suppose that the fossil found in the upper layers
mustbe of more recentorigin than the fossil found

in the deeper layers. 1

The second way is by detecting the ratios of different
isotopes of the same element n the fossil material. 1

[CBSE Marking Scheme, 2012

[R] ©Q.19. Name three organisms w hich are fossilized.

[Board Term II, Set8XS5VHLC, 2014]

OTgans perfc: rm different

Ans. (i) Dinosaur, (ii) Ammonite, (iii) Trilobite. 1x 3 =3
[CBSE Marking Scheme, 2014]

Q. 20. Give two uses of fossils. How does the study
of fossils provide evidence in favour of organic
evolution?

Ans. The two uses of fossils are:
(i) Racial history of plants. 14
(ii) Fast climatic conditions ofearth. 14
Study of fossils provide evidence in favour of

organic evolution because :

(i) Fossils helps to identify anevolutionary relationship
between apparently different s pecies. 1
(ii) The fossils present in the bottom rocks are simple
while the most recent fossil found in the upper
strata are highly complex. This geographical
success ion completely agrees with the concept of
evolutior. 1

Q.21. When organisms die, their bodies will
decompose and be lost. Then how do we get
fossils 7 Give an example.

Ans.[n most cases when organisms die, their bodies
decompose and become lost. 1

Butevery once in a while, the body or at leas tsome
parts of the body may be in an environment that
does not decompose completely. 1
It s through such preserved traces of living
organisms that we get fossils.

For example : If a dead imsect gets caught in hot
mud, it will not decompose quickly, the mud will
eventually harden and retain the impression of the
body parts of the insect. 1

Q. 22, How are fossil formed 7 State any one role of

fossils in the study of organic evolution ?
[OD Comptt. 31/2 2017)

Ans. Formation : On cerfain occassions, a dead body
or at least some parts may be in an enwironment
that does not let it decompose completely and
gets preserved, subsequently either the partor its
impress ion becomes a fossil.

Role of Fossil : Frovides missing link be tween the
s pecies/who has evolved from whom.

They tell us about prehistoric organisms.
[CBSE Marking Scheme]
[ Q.23. Mention three important features of fossils

which help in the study of evolution.
INCERT Exemplar 2017]

Ans. Three important features of fossils which help in
the study of evolution are :
(i) Fossils represent modes of preservation of ancient
s pecies.
(i) Fossils help in establishing evolutionary traits
among organisms and their ancestors.
(iif) Their physical structure helps us provide a link
between two differents pecies of Organis ms.
1+1+1

Q. 24." Two areas of study namely ‘evolution’ and "classification’ are interlinked'’. Justify this statement.

[NCERT] [Board Term II, O.D. SetI, 2016]
[Board Term II, Set 6TM6KWC, 2015]
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Ans. (i) Different forms of organisms/ life have evolved during the course of evolution, and classification deals with
grouping of these organisms into groups and subgroups based on their similarities and differences. 16+ 14

(ii) The more characteristics any two species have in common more closely they are related/ will have a more recent

ancestor (and vice versa). 1

(iif) Thus classification helps tracing the evolutionary relations hips between the two organisms. Hence classification

and evolution are interlinked. [CBSE Marking Scheme 2015]1
OR

[Topper Answer. 2016]

|R| Q.25. Give an example of the characteristics being (ii} On what basis is the classification of organisms
used to determine how close two species are in into prokaryotic and eukaryotic done ?
evolutionary terms. [Foreign 31/2/1 2017] [Board Term II, Set FF7NBE6, 2015]

Ans. Study of hqungDLl?r organs as fqr;limbs of Ans. (i) The two basic characteris tics that decide about
mamimals, birds, TEEUIEE Emd amE’hlblf'W show analogy and homology are origin, structures and
that though they performdifferent functions have . '

similar basic / internal structure; this is because - Karvoti . ¢ leus is fourd

they have evolved from common ancestor and U da Pm, Yot CJIE,’EHT[IEIT‘LTLD fue nuclets is found.

hel]:n us in determining the closeness between two Therefore, jmlem = absent. o
Ineukaryotic organisms true nucleus is found.

s pec ies in evolutionary terms

[CBSE Marking Scheme 2015]1 + 1 + 1 [CB5E Marking Scheme 2015]1 +1 + 1
Q.26.”Evolution should not be equated with Q.28. There are two different types of organs,
progress”. Why ? homologous and analogous. Differentiate

[Board Term II, Foreign Set 11, 2014] between them by giving three points.
Ans. Evolution s EilT‘LPl",.F the generation of diversity [Board Term II. Set GFUTBS6. 2015]

and the Eha]:ning of the cliversit}r b}r environmental Ans.
selection. SPECiEE adapt to the conditions available

il‘lthEiIEl‘lViIDl‘ll‘ﬂEl‘lt.EGmEDlClEIaHClEimPIEE]:ECiEE
live on quite effectively. The only progressive No.

trend in evolution seems to be that more and more () The:r,r have same basic ThE}r have different

complex body designs have emerged over time. . . .
In fact ore of the simplest life forms like bacteria - bl A basic structural design.

inhabit the most inhos pitable habitats like hot s prings, (i) | They performdiferent | They perform similar
deep-sea thermal vents and the ice in Antarctica. 3 func tors. functions.

U] Q.27. Homologous organs are different from (iti) | Their appearances are | They have  similar
analogous organs.

(i} Mention the two basic characteristics that decide sl appeatarices.
about analogy and homology between the two [CBSE Marking Scheme 2015] 3
Oorgans.

Homologous Organs Analogous Organs
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Q.29. A1l human races like Africans, Asians.
Europeans, Americans and others look so
different from each other still they belong to
the same species. Give three points to justify
the statement.

[Board Term II. S5et UV6TEZN, 2015]
Ans. (i) Freely interbreeding, producing fertile offs pring.
(ii) Same number of chromosomes-25 pais.
(iif) Common body design, anatomy and physiclogy.
1+1+1

|R| Q.30.List three factors that provide evidences in
favour of evolution in organisms and state the
role of each in brief. [Foreign Set I1. 2017]

[Board TermII, Foreign Set [. 2016]
Ans. Three factors / evidences and their roles.

(i) Analogous organs: Organisms withsimilar looking
organs may have differentorigin.

(iiy Homologous organs : Organisms with apparently
different looking organs may have similar origin.

(iii} Fossils : Allow ws to make estimates of how far
back Evczluticmar_ﬁr relatic:mhips go. Fossils when
chromlc:gicallf,r arranged help n tracing the

Emlutic:mr}r histc:r‘_r,r of an Organism. 3 x1=23

[CBSE Marking Scheme 2016]
Q.31

(A) (B)

(a) Identify the fossils A and B ?
(b) What type of fossils are these ?
[Board Term II. Set UV6TF2N., 2015]
Amns. (i) Ammonite, Trilobite
(ii) Invertebrate. 14+ 114
Q.32.(a) Cite the evidence on the basis of which it is
concluded that birds have evolved from reptiles.

(b} Imsects, Octopus, Planarm and Vertebrates alo
possess eyes. Can these animals be grouped
together on the basis of the eyes they possess.
Why or why not ? Give reason to justify vour
answer. [Board Term II. Delhi Set L. IL III. 2014]

[Board Term II, Foreign Set I, 2015]
Ans. (a) (i) Fossils showing imprints of feathers along
with the bones indinosaurs/reptiles found.
(ii) They could not fly and presumably use the
feathes for insulation.

(iii} Later they developed/evolved and adapted
eathers for tlight.

(iv) Thus, they give evidence that birds have
evolved from reptiles. lixd =2

(b)No, the structure of the eye in each of these
organisms is different/they have separate
evolutionary origins. 14414

[CBSE Marking S5cheme, 2015]

[A] ©.33."Variations that confer an advantage to an

individual organism only will survive in a
population.’ Justify.

[Board Term II. Set8X5VHLC 2014]
OR

Only wvariation that confer an advantage to

an individual organism will survive in a

population. Do you agree with this statement ?
Why orwhy not ? INCERT]

Ans. Use ful variations give advantage to individuals in
obtaining more food, reproduction, adaptation to
environmental changes and higher success in the
struggle for existence. They give benefitinsurvival
and increasing the population. Ditferential
reproduction increases the useful wvariations in
the populations. Other individuals with harmful
variations will be destroyed. For example, some
bacteria have ability to tolerate high temperature.
But other non-resistantbacteria will be killed. 3

[CBSE Marking Scheme, 2014 ]

Q. 34. (i) Planaria, insects, octopus and vertebrates all
have eyes. Can we group eyves of these animals
together to establish a common evolutionary
origin 7 Justify vour answer.

(ii) “Birds have evolved from reptiles”. State evidence
to prove the statement.

[Board Term II. O.D. 5et 1 2015]

Ans. (i) Yes, eyes can be grouped together, which have
evolved over generation from imperfect eyes in
Planarwm o perfect eyes in vertebrates.

(ii) Dinosaur is a type ofre ptile which has wings. Birds
also have wings, so itcan be proved thatbirds have
evolved from reptiles. 114 + 114

[CB5E Marking Scheme 2015]
Q. 35. The modern human beings have originated in
Africa.
(i) Which evidence suggests this fact?

(ii) If an animal is similar to its ancestors, what does
this imply ? [Board Term II, Set8X5VHLC, 2014]

Ans. (i) This was shown by the help of fossil records
of Homo erectus, according to which their cranial
capacity had doubled. Homo erectus were the first
to leave Africa and spread through Africa, Asia,
and Europe. One population of H. erectus, stayed
in Africa and evolved into Homo sap;]gns.

(i) This implies that from the beginning of life on
earth the inheritance of trait is going on, that
result in the production of existing animals that
look similar to their ancestors because they have
inherited traits from them and these trait that
make them similar to their ancestors have not
gone under evolutionary change. 14 +114

[CBSE Marking Scheme, 2014 ]
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Q. 36. Why aresmall number of surviving tigers a cause
of worry from the point of view of genetics ?
Explain. [Board Term II. SQF 2013]

Ans. (i) If any natural calamity occurs and kills these
small number of surviving tigers, they can become
extinct resulting in the loss of genes rever.

(ii) Small number will lzad to little recombination and
lesser variations that are very important for giving
better survivalchances to the s pecies.

(iif) Less number of species means lesser extent of
diversity and lesser number of traits which reduce
the chances of adaptability with respect to the
change in the environment. 1+1+1

Q.37.(1) A husband has 46 chromosomes, his wife
has 46 chromosomes. Then why don't their
offsprings have 46 pairs of chromosomes, which
is obtained by the fusion of male and female
gametes?

(ii) “Geographical isolation is not a major factor
in the speciation of a self pollinating plant
species.” Justify this statement with the help of an
example.

[Board Term IL. Set (67003) 2012]

Ans. (i) Male individual has 46 chromosomes but because
the gametes are always haploid ve., they have half
the no. of chromosomes; sperms will be haploid
(23 chromosomes). Female individual also contains

Long Answer Type Questions

only 23 chromosomes in egg. It 5 the fusion of this
sperm and egg which leads to an offspring with 46
chromosomes. 114
(i} Geographical solation will not be a major factor In
the speciation of a self-pollinating plant species. It
involves the same flower / plant from where male
and female gametes are formed. 114

[A] ©.38.Does the occurrence of diversity of animals
on earth suggest their diverse ancestry also ?
Discuss this point in the light of evolution.

[NCERT Exemplar2017]

Sol. Though animals have a vast diversity in structures
they probably do not have a common ancestry
because common ancestry may greatly limit the
extentofdiversity. As many of these divese animals
are inhabiting the same habitat, their evolution by
geographical solation and speciation s also not
likely. 3

Q. 39. How were farmers able to obtain present day

cabbage, cauliflower and broccoli from wild
cabbage?

Ans.Farmers were able to grow present day cabbage,
cauliflower and broccoli from wild cabbage by
selective breeding. Broccoli was selected by
breeding larger flower stalls and cabbage was
bred by selecting shorter petioles. Cauliflower is
also a descendent of wild cabbage. It was bred by
selecting sterile flowers. 3

(> marks each)

Q. 1. Define evolution. How does it occur 7 Describe how fossils provide us evidences in support of evolution.

Ans.

[Board term [I. O.D. Set 11 2016]

[Topper Answer. 2016]5
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Rl ©.2. Whatis multiple fission ? How does itoccurinan
organism 7 Explain briefly. Name one organism
which exhibits this type of reproduction.

[Board Term II. O.D. 5et . 2016]

Ans.In multiple fission, the nucleus divides several
times simultanecusly or successively into a number
of daughter nuclei and then the cytoplasm divides
into as many cells as there are nuclei. It is the
common form of asexual reproduction in certain
acellular organisms. i+1

Plasmoduum, Chlamydomonas, Algae (Any one)

Q.3. What is meant by speciation 7 List four factors
that could lead to speciation. Which of these
cannot be a major factor in the speciation of a
self-pollinating plant species. Give reason to
justify your answer.

[Board Term II. Delhi Set] 2016]
OR

What is speciation 7 List four factors that could
lead to speciation. Which of these cannot
be a major factor in the speciation of a self-
pollinating plant species 7 Explain.

[Foreign II 2015]
Ans. (i) Speciation : The process of formation of a new
species from a pre-existing one. 1

(ii) Four factors :

Genetic drift

Mutation / Drastic change in the genes or DNA
Naturalselection

Geographical solation dxis =172

(iif) Geographical isolation cannot be a major factor in
the speciation of a self-pollinating plant species. 1
(iv) Reason : Physical barrier cannot be created inself-
pollinating plants. 1

[B| ©.4. What is speciation ? What are the factors that
lead to speciation 7 Explain any two factors.

[Foreign 31/2/1, 2017 ]JBoard Term II, 2015]

Ans. (a) It is an evolutionary process by which new
EFECiEE arise.
Factors :
(i) Geographicalisolation
(i) Genetic drift
(iii) Natural selection 2

(b) (Ary two with explanation)

(i} Genetic Drift : It 5 the random change in
the frequeru:}r of alleles in a anulaticm over
SLICCRES1VE generaticms due to Eampling BrIor 1n
the gametes. Each new generation differs from

its parental generation with regard to the allele
frequeru:ies simpljr because of random wvariation

in the distribution of gametes.

This process is more rapid in smaller population,
hence genetic drift can cause less of genetic

diversity if there are no counteracting factors. 1%

(i) Natural Selection : [t is the process, according
to Darwin, which brings about the evolution of
new species ofanimals and plants. Darwin found
that wariations existed between individuals
of the population and concluded that disease,
competition and other forces acting on the
population eliminated those individuals which
are less well adapted to their erwironment. The
surviving population would pass the hereditary
advantageous characteristic to their offsprings.

[CBSE Marking Scheme, 2015] 14 +1%4
Q. 5. (a) How does speciation take place ?

(b) Define the term gene.

(¢} The gene for red hair is recessive to the gene for
black hair. What will be the hair colour of a child
if he inherits a gene for red colour from his mother
and a gene for black hair from his father 7 Express
with the help of flow chart

Ans. (a) Speciation may take place by :
(i) Migration

(ii) Naturalselection
(iii) Mutation
(iv) Genetic Drift 2
(b} Segment of DNA which is functional and are made
of nucleic acids and protein. 1
(Any other definition)
(¢} Given,
Eed hair-Mother-Eecessive - bb 14
Black hair-Father-Dominant . BB 18
Father Mother
Parents BB/Bb ) Bb/bb
F, T~
(Black) 1

Thus, the child will have black hair.

IR Q. 6. What are fossils 7 How are they formed 7 List
two methods of determining the age of fossils.
Explain in brief the importance of fossils in
deciding the evolutionary relationships.

[Foreign 31,/2/1, 2017
OR
Explain the importance of fossils in deciding

evolutionary relationships. [INCERT]
Ans. (i) Fossils : The remains/impression of dead /
decayed plants / animals. 1g

(ii) Formation of fossils : Formed whendead organisms

are n:n:nmpressed under high pressure deep under

the soil. 1
(iii) Determinationof age of ossil—Two methods :

(i) Relative method, 14

(if) Carbon dating method. 14

(iv) The presence of foss ilized remains of the organisms
is the evidence of existerwe of the organisms
millions of years ago, out of which some have
become extinct 18

(v} Fossil alo helps in the determination of the
connecting links between various groups and their
origin from the primitive ones. 1+1
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Q.7. What evidence do we have for the origin of life
from inanimate matter ? [INCERT]

Ans.JB.5. Haldane suggested that life must have
developed from the simple inorganic molecules
which were present on earth soon after it was
formed. He speculated that the conditions onearth
at that ime could have given rise to more complex
organic molecules that were necessary for life. The
firs t primitive organisms would arise from further
chemical synthesis. 2

Later, Stanley L. Miller and Harold C. Urey
conducted experiment to find out about the
origin of organic molecules. They assembled an
atmosphere similar to that thought to exist on
early earth (molecules like ammonia, methane and
hydrogen sulphide, but no oxygen over water). This
was maintained at a temperature just below 1009C
and sparks were passed through the mixture of gases
to stimulate lightning. 2

At the end of a week, 15% of the carbon had been
converted h:usim]:mle cmmpounclsofcarbnn includ ing
amino acids which make up protein molecules. 1

This 15 how life Driginatecl from inanimate matter.

Q.8. A particular species ‘X’ has more common
characteristics withspecies"Y', whereas another
species ‘£’ has less common characteristics
with species "Y'. Which two species are more
closely related ? Why 7 On what basis are the
eukaryotic organisms further classified 7 Why
is this basis important? What is the importance
of homologous organs 7

Ans, 5]::&':1&5 ‘X' 15 more n:lnsel}r related with species B |

The morme EIDEEI}F related s pecies will have more
characternstics in common. Hence s pecies Xand Y
are clnsel}r related. 1

Eukar}n:uﬁc Organisms are further classified on
the basis of whether the:,r are unicellular or multi-
cellular. 1

This basis marks a very fundamental difference in
body design, because of specialisation of cell types
and tissues. 1
Homologous organs help to identfy an

Evnlutiunar}r Ielatimnship between a]:mparentl}r
clifferents]::acies. 1

High Order Thinking Skills (HOTS) Questions

Q.1.Why did Mendel choose pea plant for his
experiments. [INCERT Exemplar] 3

Ans. Mendel selected peas for his
because :

experiments

(i) Many warieties are available with observable
contrasting characteristic or trait.

(ii} Peas are normally self pollinated and the flower

structure is suitable forcross-pollination.  1%4+11%
Q.2. Why is variation beneficial for the species. but not
necessarily for the individual ? 3

Ans. Accumulation of variation in a species enables
them to adapt according to the changes and the
new needs. This provide survival advantage to
the species. But an individual does not get any
advantage due to variation that takes place on him
Thus, variation is beneficial for a species, but not
necessary for the individual. 3

Q.3. Describe briefly four ways in which individuals

with a particular trait may increase in a
population. 3

Ans. The four ways in which individuals with a
particular trait may increase in a population are as
follows :

(i) exual reproduction res ults into variations.

(ii) The individuals withspecial traits survive the attack
of their predators and multiply while the other will
perish.

(iii) Genetic dnft provides diversity without any
adaptations.

(iv) Variations in the species may lead to increased

survival of the individuals. 3

Q.4. A study found that children with light - coloured
eves are likely to have parents with light - coloured
eves. On this basis, can we say anything about
whether the light eye colour trait is dominant or
recessive 7 Why or why not ? 3

Ans. We can say that light eyes colour trait is dominant
because Dl‘ll}F dominant traits are transferred from
the parents to the children in the first generation. 3

Q. 5. Explain with an example how traits get expressed ?
b

Ans.DNA i the source of information for making
proteins in the cell. The section of DNA is called
gene. Forexample, the heightota plantdepends on
the hormone. The amount of hormone depends on
the process of its formation. A protein is important
for this process. If this protein works efficiently a lot
of hormone will be made. If the gene resporsible
for that protein has analteration, this will make the
protein less efficient. The amount of hormone will
be less and the plant will be short. Thus, traits get

expre ssed. 5

Q. 6. Define genetics. What is the contribution of
Mendel in this branch of biology ? o

Ans.The science of heredity and wvariation is called
genetics. Mendel conducted breeding experiments
in a garden pea plhnt (Psum satwam) with two
different contrasting characters. He found that
only one character appeared in first geremation but
both the characters reappeared in the subsequent

generation. On the basis of res ults of his experiments,
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he put torward the various priru:iples of inheritance.
He alzo Euggested that each character u:ufpea plant s
controlled b}r ‘fac tor’. 5

Q.7.(a) Write the similarities between mode of
transmission of ' factor’ from parents to offspring as
conceived by Mendel and chromosomes through
gametes.

(b) What were the three main steps adopted by
Mendel for his breeding experiments ? 2

Ans. (a) (i) Poth Mendelian factors, which are now
known as genes and chromosomes are ound

In pairs. 1

(ii) Bothsegregate at the time of gamete Drmation,
during meiotic cell division. 1
(iii}The paired condition 5 again restored after
tertilization. 14

(b} (i} Zelectionofa pure plant. 14
(ii) Production of first generation plants (hybrids) by
cross-pollination between the two varieties. 1
(iii)Raising of second and subsequent generation
by self-fertilization of hybrids. 1

. 8. 5tate and describe in brief any three main factors
responsible for the rise of a new species. 3

Ans. Factors responsible for rise of a new species are :
(i) Genetic drift : Over generation, genetic drift may
accumulate which lead to the formation of a new
s[pecies.

(ii) Natural selection : Due to natural selection,
variation mayv occur which lead to the formaton of
a new EFECiE:E.

(iii) DNA change : Variationdurning DNA copying often
lead to the formationofa new species. (Any two) 3

(.9, List three roles of fossils in tracing evolutionary
relationships. 3

Ans. (i) Fossils and their study is useful in knowing about
the s pecies whichare no longer alive.

(ii) They provide evidence and missing links between
two classes.

(iii) They are helptul in forming a sequence of organis ms
in the pathway of evolution. Thus, fossils have an
importance in deciding evolutiorary relationship. 3

Q. 10. What is the significance of homologous and

Value Based Questions

Q.1. Mrs. S5Sharma is pregnant for last three months and
she goes for regular check-up to her doctor. During
herlastvisit, the doctor asked Mrs. Sharma to get an
ultrasound done. Both Mr and Mrs. Sharma went
to a radiologist and got the ultrasound done. Once
the ultrasound is over. Mr Sharma asked the doctor
whether the baby in the womb is a boy or a girl.

(i) What should the doctor reply to the couple ? 1

(ii) Is ethical to determine the sex of a child 7 1

analogous organs in the process of evolution 7 5

Ans. The significance of homologous and analogous
organs in the process of evolution are as follows :

(i) The existence of homologous anatomical
structures implies a4 COMmIMmoT Evmlutimnar}r origin
of amphibians, reptiles, birds and mammals from
same anwcient ishancestor. 2

(ii) The homologous structures seen In successive
generations indicate relationship and  their
possessors are the diverse descendants of common
ancestry. They point to evolution and divergence
from the ancestral type. 2

(iii) Analogous organs have arsen in the evolutionary
process thro ugh ada ptation of different OTganis ms
toa similar mode oflife. 1

0. 11. How do vou call in short the Lamarck’'s theory
of evolution 7 Who disapproved it initially and
how ? 3
Ans.Lamarck theory is called theory of inheritance of
acquired chamacters. It says that the organisms
are exposed o new needs due o a change in the
environment. They acquire same characters during
their lifetime t adapt themselves to the new
needs. These characters are passed on to the next
generation. For example, the long neck of giratfe is

due to need to catch the leaves n:nflcnng tress.

A. Wesmann rejected the theory of Lamarck
stating that adaptatil:uns based in the somatc cells
cannot be inherited. 3

.12, All the human races like Africans, Asians,
Europeans, Americans and other might have
evolved from a common ancestor. Provide a few

[NCERT]5

Ans. All the human races have evolved from a common
ancestor because they possess :

evidences in support of this view.

(i) Common body plan
(ii) Common structure
(iif) Common physiclogy
(iv) Common metabolism
(v) Cons ant chromosome number
(vi) Common genetic blue-print

(vii) Free inter-breeding (Any five) 1x5=5

(iii) What should government do to discourage sex
determination 7 1

Ams. (i) The doctor should tell the couple that prenatal
sex determination s an offence. One should never
g0 tor pre natal sex determination. 1

(ii) Both boys and girls have equal role and importance
in our society. Whether a baby s a boy or a girl,
they are all equal. It is unethical to determine the
prenatalsex of a child. 1
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(iii) Law has already banned sex determination.
Anybody involved in sex determination act should
be punis hed. Feople should be made aware about
the ill effects of sex determination which lead to
female foeticide and consequently imbalanced ratio
ofboys and girls. 1

Q. 2. Reproductive process gives rise to new individuals
that are similarbut with some variations. Thus, the
similarities between parents and their offsprings
are due to heredity and the dissimilarities are
due to ‘variation'. Continuity of life is maintained
through heredity and evolution.

(i) What do you mean by variation 7 1

(ii) Why is variation beneficial for the species. but not
necessary for the individual ? 2

Ans. (i) Variationrefers to the difference in the characters
or traits among the individuals of a species. 1

(ii) Variationenables the organisms toadapt themselves
in changing environment. It ©rm the basis of
heredity. They form raw materials for evolution
and r:le{relopmzent of new species. 2

Q.3. 1t is a disgrace for the Indian society which
considerbirth ofa girl child as burden. This narrow
view point of the Indian patriarchal society has
lead to the horrified practice of female foeticide.
Escalating demands for dowry is considered as the
main reason behind it Daughters are unable to
provide social security to parents and are treated
as unwanted commodities. Strict implementation
of laws to stop female foeticide and dowry free

and compulsory education for girls may help in
eradicating this evil from the Indian society. Sex of

a child depends on father but often motheris cursed
in many societies for giving birth to a girl child.

(i) Do yvou think laws prohibiting pre-natal sex
determination should be strictly enforced.
Comment on the statement. 1

(ii) As a student. what initiative would vou take in
the common concern of '5ex of a child depends on
the chromosome it inherits from father.” Give any
three suggestions. 2

Ans. (i) Yes, pre-natal sex-determination should be
banned.

The female-male sex ratio should be maintined for
the benefitof soc lety. 1

(il) Suggestions :

(a) Dramas or plays to make awareness in the

public.

(b) Doctor's camp to satisfy the confusions of the
people.

(c}) Gmoup discussion with people, about sex
determinatiorn. 2

2.4.While playing near a sugarcane field. Mohan
noticed that the plants are almost similar to one
another. At the same time. he noticed the mango
trees in the next plot of land are not similar to one

another. Mohan concluded there is little variation.
Mango reproduces sexually, hence there is larger

variation.
(i) Why sugarcane cannot reproduce sexually 7 1
(ii) Can mango reproduce asexually ? 1
(iii) If a person wants to have a flower garden. what
tvpe of plants should he grow ? 1
Ans. (i) Because they do not bear flowers. 1
(ii) Yes, by grafting and layering. 1

(iii) Since, the flower garden will be ormamental in

natural, the pesonshould plantsaplings which are
obtained from the same parent asexually. This will
give a uniform look to his garden. 1

Q.5.Fossils are the remains, traces or impression of
the dead animals and plants of geological past.
Fossils are formed layver by layer in the earth's
crust. Fossils of prokaryvotes were found in older
rocks than those of eukarvotes. Invertebrates were
formed before vertebrates. Among wvertebrates,
fishes appeared earlier than amphibians and
amphibians appeared earlier than reptiles, which
are earlier than birds and mammals. Thus, fossils
provide evidence for evolution.

(i) What is the main factor on which formation of

fossil depends ? 1

(ii) What is fossil dating 7 Why the study of fossils
important 7 2

Ans. (i) Decompositionof organisms. 1

(ii) The age of fossik canbe estimated by tossildating. 1
The study of fossils is important because :

(i) It helps to analyse racial history of plant and
animals. 14

(ii) It helps to measure the geological time. 14

Q. 6. Evolution is the change in the inherited traits of
a population of organisms through successive
generations. After a population splits into smaller
groups, these groups evolve independently
and diversity into new species. A hierarchy of
anatomical and genetic similarities, geographical
distribution of similar species and the fossil record
indicate that all organisms are descended from a
common ancestor. Laetoli is a site of Tanzania
famous for its hominid (human and its fossil
ancestors) footprints, preserved in volcanic ash.

(i) What is the main reason for evolution according to
Darwin ? 1

(ii) 'Both Human beings and chimpanzee have a
common ancestor’. Justify the statement by giving
reason behind the conclusion. 2

Ans. (i) Natural selection and generation of new
species. 1+1

(ii} (a} Changes due to genetc drift and natuml
selection will result in solation of two sub-

]:::n]:nulatic'n which become more and more
different from eachother.
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(b) Characters of the fossils alo stated the Amns. (i) "'The Survival of the fittest’ theory teaches us that

characteristics of ancestors. 114+ 114 whatever work one does, he or she should do it
in the best way. For example, one who play very
well will only survive for long time in sports. One
who sings consistently well can only s wrvive in the

Q.7.Darwin’'s theory of 'Survival of the fittest’ states
that only the fittest will survive.

(i) How will you relate the Darwin’'s theory to yvour

day-to-day life ? 2  singing field. 2
(ii) How will you make vourself fit for a particular (if) To ].JE it h:mr.a “'C.”k‘ WE musjc PI_HEtl{:E itagainand
work? 1 again. Practice will bring perfection in work. 1
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