Chapter 9: Heredity and Evolvtion
STEATT 9 - STGAlehdT Td ol fashrer

C'Aapz‘er Review

Heredity ic the trancmiscion of charactere (traite) from parents to
offcpring. |fariation ic the differences among individuals of a cpeciec.
l/ariatione arice from inaccuracies in DA copying and from cexuaf
reproduction, which combines the DWVA of two parents. Variation i¢ the
basic of evolvtion.

Mendel [Gregar Johann Mendel, 1822-1584), the Father of Genetice,
worked on garden pea (Picum cativum) for ceven years. He chose pea ac it
has eacily observable contrasting characters, a chort life cycle, ic
celf-pollinating and can also be crose-pollinated. Contrasting charactere
ctudied: tall/chort plant, round/wrinkled <ceed, yellow/green ceed,
violet/white flower and othere.

Monohybrid crose: tall (TT) x chort (¢t) gives all tall Fy (T¢).
Self-pollination of F, gives F, with tall and chort plants in the phenotypic
ratio 3 : 1 and genstypic vatio 1 TT: 2 Tt : 1 tt. This chowe the Fy plants
carry both traite the trait that appearc in Fy ic dominant (T) and the
one that ic hidden i¢ recescive (t). Traits are controlled by pairs of factors
(genes), one from each parent.

Dikybrid crose: round yellow (RRYY) x wrinkled green (rryy) gives all
round yellow Fy (Er)’g) On celf-pollination of F,, F, chows round yellow :
round green : wrinkled yellow : wrinkled green in the ratio 9 : 3 :3:1. This
chowe independent inheritance of two traite: new combinatione
(roum/—greem and wr/mé/ec/—ye//aw} appear, <o traifc are inherited
independently.
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o Mendelc laws: (1) (aw of Dominance: when two contrasting allefes are
present, only the dominant one exprecses. (2) Law of Segregation: the two
alleles of & trait ceparate during gamete formation, <o each gamete carries
one allefe. (3) (aw of Independent Acsortment: allefes of different traits
assort independently into gametes.

o Genotype ic the genetic make-up [e.g. 7t), phenotype ic the obseervable
character (e.g. tall). Gene ic a cegment of DA that carriec information
for making & protein, which controls o trait. Alleles are different forme of
a gene. Homozygous (TT, tt) and heterozygous (Tt) are the typec of allele
pAITS.

o Rules for inheritance of traite: both parents contribute equally to the
genetic material of the progeny, each trait ic controlled by a pair of genes
From the two parents, and the two copies of the gene may be identical or
different. Chromocomes are in pairs [23 pairs in Aumanc): one cet of 23
From mother and one from father. Becavse each gamete gets one
chromosome from each pair, the zygote getc the normal number of
chromosomes again.

Sex determination in humang: 23 pairs of chromosomes; 22 pairs are
autosomee and the last pair ic the cex chromosomes. Females have XX and
males have XY. All eggc have X; cperme are of two types — half carry X
and half carry V. IF an X cperm fertilices the egq — XX — girli ifa Y
cperm fertilises — XY — boy. So the cex of the child depends on the
Father'c cperm, and the probability of a boy or gir( ic equal (50:50).
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Acquired traite are developed during the lifetime of an individual through
experience or environment (e.9. cutting tail of mice, loss of weight due to
ctarvation, a beetle population changes); they do not change the DNVA of
germ cellc and <o are not inherited. Inherited traite are trancferred via
DNA in germ cells [e.g. ckin colour, eye colovr) and can be passed to the
next generation.

glbecfaﬁah i¢c the formation of new Species. Factors: genetic drift (random
change in gene frequency in cmall populations), natural celection, and
geographical icolation (a barrier like a river or mountain prevente
interbreeding), together with accumulation of variations. Qver generations,
the populations become <o different that they cannot interbreed: new
cpeciec form. Gene flow [interéreec/fng between popa/atiang) opposes
cpeciation.

Evolution ic the gradual change of living organicms from cimple ancestral
Formg over a long period. Evidence: homologous oFgang (cimilar basic
ctructure but different functions: forelimbe of human, bat, whale, horce —
chow common ancestry/divergent evolvtion), analogous organe (different
structure but cimilar function: winge of bat and bird — convergent
evolvtion), and vestigial organg (reduced non-functional 0rgans e.g.
appendix in humang).

Focsile are the precerved remaing or imprecsions of organicms that lived in
the past. Focsil dating: (1) relative method: fossils found in deeper layere
are older than those in upper layers; (2) radio-carbon dating (C-14)
ectimates age by the ratio of icotopec of carbon. Focsilc like Archacopteryx
(a connecting link between reptiles and birde, with feathers and
reptile-like teeth and tail) chow that birds evolved from reptiles.
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o Evolution chould not be equated with progress. Evolution has no direction’
towards better’ forme; it only generates divercity and natural celection
picks what curvives. Humans evolved in Africa and migrated acroce the
world; ctudying DVA lets us trace human origin. Artificial selection by
humang from wild cabbage gave cabbage, brocesli, cauliflower, kale and
kohlrabi.

© Embryolsgical cimilarities in the early development of vertebrates cuggect
common ancestry. Molecular phylogeny ucee DVA cimilarity to trace
relationships; the more cimilar the DVA, the closer the relationship. Eyes
of an octopus and of a human are analogous ctructure. Evolution by
ctagec: complex organc like the eye or feathers evolved by gradual ctages,
e.9. feathers first provided insulation in dinocaurs, and later flight in
birde.

MNatural celection: Darwin propoced that organicms with traite better
cuited to the environment Survive and reprodvce more, passing thoce traite
on. Qver generations, the proportion of advantageouvs traite increaces,
which leads to evolvtion. Example: a population of red beetles on green
bushes eaten by crows — blue/green beetlec curvive better; in another case
a population where the bushes are destroyed and the beetlee’ numbers fall

regqardless of colovr.

Importanz‘ Formufae / alues
o« Monohybrid F, ratio: Phenotypic 3 : 1; Genotypic 1:2 : 1 (TT:T¢:¢tt)
Dikybrid F, phenotypic ratio: 9:3 :3: 1 (round yellsw : round green :

wr,’u,é/ed ye//aw : wrimé/ec/ green )
Humaon chromoscomee: 23 paire = 46 ; autosomes 22 pairs + 1 pair cex

chromosomee ; Female XX ; Male XY
¢ Gamete chromosome number = n (23) ; zyq0te = 21 (46)
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o Sex of child decided by father'c cperm: X cperm + X egq = girl ; ¥ cperm +
X egg = boy

o Genstype vs phenotype: TT/ Tt = tall ; tt = chort

o Homologouc organs — divergent evolvtion ; Analogous organs —
convergent evolvtion

o Mendel'c laws: Dominance, Segregation, Independent acsortment

Key Termg

Heredity / Variation — Heredity: trancter of traite from parents to offcpring;
variation: differences among individuals of the came cpeciec.

Gene [ Allele — Gene: a DNVA segment coding for a protein/trait; allefe: an
alternative form of a gene.

Dominant / Recessive trait — Dominant: exprecsec itself in the F1 Ayél'fa/;
recescive: hidden in Fy and appears again in Fy.

Genotype [ Phenotype — Genotype: genetic make-up; phenotype: the visible
character.

Homslogous organe — Organe with the came basic ctructure but different
Functions, chowing common ancestry.

Analogous organe — Organs with different ctructure but cimilar function, e.g.
wing¢ of a bat and a bird.

Fogcsil — Preserved remaing or imprecsione of organicms that lived in the past.
Speciation — Formation of new Speciec from existing ones through variation,
icolation and celection.

Naturaf celection — Survival and reproduvction of those individuale whose
traite cuit the environment better.

Acquired / Inherited traitc - Acquired: developed in lifetime, not (nherited.
Inherited: passed through the DNVA of germ celle.
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Diagrame [ Flowcharte

Mendelc Monohybrid Crose

Parente: Tall (TT) x Short (tt)
!

Fy generation: all Tall (Tt)
!

Fy celf-pollinated: Tt x Tt

!
bttt

J
Phenstype 3 Tall : 1 Short ; Genotype 1:2:1

Mendel'c Dibybrid Cross

Parente: RRYY (round yellow) x rryy (wrinkled green)

!
Fy: all rovnd yellow [,Qr)’y)

|
Fy self-pollinated givec 16 combinatione

!
F, phenotypec: 7 round yellow

!

3 round green : 3 wrinkled yellow : 1 wrinkled green
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Sex Determination in Homans

Mother: XX — all eqgs carry X
!

Father: XY — cperms carry X or Y

!

X cperm + X egg — XX (9irl)
!

Y cperm + X egg — XY (boy)

4
Chance of boy or girl = 50 : 50

Evidence for Evolvtion

Evidence
THTOT

Homologous Analsgous Focsile Embryology /
organs organs Sitemed DNVA
SENIN] g YoT / DNVA

, I Archaeopteryx, I

Forelimbgs of Wings of bat and ‘ ammonites ) Common ancestry

human, bat, whale bird
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Speciation (Formation of a New Species)
Original population of species

!
Geographical barrier splits population

!

Different variations accumulate; natural celection

!
Genetic drift in each qrovp

$

Groups cannot interbreed: new species

Evolution of Wild Cabbage by Artificial Selection
Wild cabbage ancestor
!

Short distance between leaves chosen — cabbage

!

Flower cterile parts chosen — broceoli / cauliflower

!
Swollen parts chosen — kohlrabi

d

(arge leaves chosen — kale

Acquired vs Inherited Traits

~ . \ o .
Acquired Inherited
* Developed during lifetime « Present at birth in DVA
» Doee not change germ-cell DVA » Changec germ-cell DVA
* Mot pasced to offcpring * Pacsed to next generation
\ Example: reduced weight by starving > \ « Example: eye colour, height
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Homologous vs Analogous Organs

. Homol \NE. )
omologous Analogous
 Same structure, different function * Diferent ctructure, came function
+ Common ancestry * Different ancestry
. Diveryeht evolvtion + Con vergenf evolvtion
\ Forelimbs of human and bat \ * Wings of bat and bird

Jextbook Exercise Questions
Q-1 IF a trait A exists in 10% of a population of an acexvally reproducing

cpeciec and a trait B exictc in 60 of the came population, which trait ic
likely to have arisen earlier?
Ans. Trait B i¢ likely to have arisen earlier. Tn acexval reproduction, the trait
ic passed on to the offcpring and cpreads acroce the population over
time, <o a trait present in a larger chare of the population has probably

been around longer.

Q.2 How does the creation of variations in a gpecies promote eurvival?

Ans. |ariations give come individuals featvree that help them curvive in
changing conditions cuch ac & rise in temperature. These individuale
curvive and reproduce, ¢o the cpeciec curvives even when the environment

changes.

Q.3 How do Mendelc experiments chow that traitc may be dominant or

receccive?

Ans. In a crose of tall and chort pea plants, all Fy plants were tall, <o the
tall trait was dominant. On celf-pollination of Fy, the chort trait
reappeared in one-fourth of F, plants, which chowe that it was hidden
(recescive) in Fy and not lost.
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Q.4 How do Mendele experiments chow that traite are inherited
/ha/e,bem/ent/y?
Ans. Tn a dikybrid crosc of round yellow and wrinkled green. ceeds, F, plants
chowed new combinatione (round green and wrinkled ye//aw} in addition
to the parental ones in a 9:3:3:1 ratio. This proves ceed chape and ceed

colovr are inherited independently.

Q-5 A man with blood group A marriec a woman with blood group O and their
daughter has blood group 0. Is this information enovgh to tell you which
of the traite — blood group A or O = ic dominant? Why or why not?

Ans. No. The information ic not enovgh. The daughter could have inherited O

From both parents if the father ic heterozygoue (AQ). Both A dominant
and 0 recescive could explain it, but we cannot know which one ic

dominant from a ¢ingle case.

Q.6 How ic the cex of the child determined in human beinge?

Ans. Females have XX chromosomes and males have XY. All eqg< carry X,
while cperme carry either X or Y. IF the €99 ic fertilised by an X cperm,
the child ic a girl; if by & Y cperm, a boy. So the father'c cperm

determines the cex.

Q.7 What are the different ways in which individuale with a particolar trait

may (ncrease in a ,bopa/a.t/an?

Ans. By natural celection, if the trait helpe curvival and reproduction. By
genetic drift, a chance change in gene frequency, especially in cmall
populations. Alco through inheritance, by passing the trait to their
offcpring.
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Q.8 Why are traite acquived during the life-time of an individual ot
inherited?
Ans. Acquired traite change only the body (comatic) celle, not the DNA of the
germ celle. Only changes in the DVA of germ celle are passed on to the

next generation.

Q9 Why are the cmall numbers of curviving tigere a cause of worry from the
point of view of genetics?
Ans. A emall population has few variations, co it cannot adapt to
environmental changes. Also, inbreeding i¢c more likely, and genetic drift

can eliminate useful traits, co the cpecies can eacily become extinct.

Q.10 What factors could lead to the rise of & new cpecies?
Ans. Geographical isolation of populations, genetic drift, accumvlation of
variations through DNA changes and natural selection. |ffhen

populations can no longer interbreed, a new cpecies arices.

Q.17 Will gesgraphical icolation be a major Factor in the cpeciation of a
celf-pollinating plant cpeciec? Why or why not?

Ans. No. Self-pollinating plants pollinate within themselves, co there ic no
gene flow between plants anyway. Geographical icolation will not be a

major factor.

Q.12 Will geographical icolation be a major factor in the cpeciation of an
organicm that reproduces acexua//y? Why or why not?

Ans. No. Acexually reproducing organicms do not interbreed, co geographical
barriers do not affect gene flow. Speciation here ic driven by

accym u/atfug variations.
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Q.13 Give an example of characterictice being uced to determine how cloce two
species are in evolutionary terms.

Auns. Forelimbs of a human, bat, whale and horse chare the came bone
ctructure though uced for different functions, which chows they came

from a common ancestor and are closely related.

Q.14 Can the wing of a butterfly and the wing of a bat be considered
homologous organe? Why or why not?

Ans. No. They are analogous organc. They have different ctructuree and
origine but cimilar function, flying.

Q.75 What are foscile? What do they tell ue about the procecs of evolution ?

Ans. Focsile are preserved remaing or imprecsionc of organicms that lived long
ago. They chow how organicms changed over time and reveal
intermediate forme cuch as Archaeopteryx linking reptiles and birde.

Deeper fossils are older.

Q.16 M/Ay are human beingse who ook co different from each other in terme
of cize, colovr and looks caid to belong to the came cpeciec?

Ans. All humans can interbreed and produce fertile offcpring and have the
came basic body design and genes. Differencec in appearance are only

variations within the cpeciec. Human origin i alco traced to Africa.

Q.17 In evolvtionary terme, can we &y which among bacteria, cpiders, fich
and chimpanzeee has a ‘better' body design? Why or why not?

Ans. No. Each i well adapted to its own environment. Evolution does not
make ‘better’ organicms in a progressive way; it only produces divercity
and curvivors for the given conditions. Bacteria are among the most

cuccesstul.
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Q.18 A Mendelian experiment consicted of breeding tall pea plants bearing
vislet Flowers with chort pea plants bearing white flowers. The progeny
all bore violet flowers, but almost half of them were chort. This cuggecte
that the genetic make-up of the tall parent can be depicted ac: (a)
TTWW () TTww (e) TtWW (d) TtWw.

Ans. The answer ic (¢) TtWW. Since all progeny have vislet flowers, the
parent ic homozygous dominant for flower colour (WW); half are chort,
co the parent ic heterozygous for height (Tt).

Q.19 An example of homologous organs ic: (&) our arm and & dog'c fore-leg (t)
our teeth and an elephant’s tuske (c) potato and runners of grase (d)
all of the above.

Ans. The answer ic (d) all of the above.

Q.20 In evolvtionary terms, we have more in common with: (2) & Chinece
cchool-boy (b) a chimpanzee (z) a cpider (d) a bacterium.
Ans. The answer i¢ () a Chinece cchool-boy, becavece all humang belong to

the came cpecie.

Q.21 A etudy found that children with light-colovred eyes are likely to have
parents with [ight-colovred eyes. On thic basis, can we cay anything
about whether the light eye colovr trait ic dominant or recescive? Uhy
or why not?

Ans. No. This i¢ not enough to decide. Both parents with light eyes having
light-eyed children may cuggect recescive, but it depends on the
genotypes. We need more data, e.g. dark-eyed parents having light-eyed
child.
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Q.22 How are the areas of ctudy — evolvtion and clascification — interlinked?

Ans. Classification groupe organicms by cimilarities, which reflect how closely
they are related through common ancestors. The more charactere two
organicms chare, the more recently they diverged. So clascification

mirrors evolvtionary relationships.

@-23 Explain the terme analogous and homologous organe with examples.

Ans. Homologous organe: came basic ctructure, different functions, e.g.
Forelimbe of human, bat and whale. Analsgous organg: different
ctructures but came Function, e.g. winge of bat and bird.

Q.29 Outline a project which aims to find the dominant coat colour in dogs.

Ans. Collect data of coat colsure of many doge and their parents and puppies.
Cross black and white dogs of pure lines, record Fy colours, them crose
Fq among themeelves and count Fy. The colovr appearing in F, ic

dominant; the ratio 3:1 in F, would confirm.

Q.25 Explain the importance of fossile in deciding the evolvtionary
relationships.

Ans. Focsile chow organicms of the past and their featvrec. By comparing
them with living forme, we find linke, cuch ae Archacopteryx between
reptiles and birde. Fossil age can be determined, co the order of

appearance of cpecies ic known.

Q.26 What evidence do we have for the origin of life from inanimate matter?

Ans. Miller and Urey (1953) passed electric cparks through a mixture of
ammonio, methane and hydrogen culphide with water at 100C and
obtained amino acids, which are the building blocks of proteins, in a
week. This cuggects life may have originated from cimple inorganic

molecules.
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Q-27 Explain how cexual reproduction gives rise to more viable variations than
acexval reproduction. How does thic affect the evolvtion of thoce
organicms that reproduce cexually?

Ans. Tn cexual reprodvction, DNA From two parents combine, and croscing
over and chance combinatione produce many new variations. Acexual
reproduction gives only emall errore in DVA copying. So cexual

reprodvcers have a faster evolvtion and better chance of curvival.

Q.28 How i¢ the equal genetic contribution of male and female parents
enscured in the progeny?

Ans. Each parent produces gametes with half the number of chromosomes
(23 each): At fertilication, they combine to give the normal 46, <o the
zygote gets half from the mother and half from the father.

Q.29 Only variations that confer an advantage to an individual organiom will
curvive in a population. Do you agree with thic ctatement? Why or why
not?

Ans. /l/o. Variatione that confer no advanta.ge can Qurvive éy chance [geneﬁc
drift), ecpecially in emall populations. Not all curviving variations are

advantageovs; what curvives aleo depends on chance and environment.

CBSE Previous Year Board Questione (with Sslvtions)

Q.1 [CBSE Board [ 3 marke] A croce between tall (TT) and chort (tt) pea
plants gives Fy. Write the genstype and phenotype of Fy and the F, ratio.
Which trait ic recescive?

Ans. Fp: Tt all tall- Fy phenotype ratio 3 tall = 1 chort; genotype 17T : 2 Tt -

1 tt. Short [tf} ¢ the recescive trait.
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Q.2 [CBSE Board | 3 marks] Explain how the cex of the child i determined
in humane with a flowchart.
Ans. Mother XX gives X eggs; father XY gives X or ¥ cperme. X + X = girl: ¥
+ X = boy. The probability of each i¢ 50%.

Q.3 [CBSE Board [ 3 marke] Dictinguich between homologous and analogous
organe with two examples each.
Ans. Homa/ogoag: forelimbe of human and bat, came ctructure different
Function. Analogous: winge of bat and bird, different ctructure came

Function.

Q.9 [CBSE Board | 3 marks] What are foscile? How are they dated? Name a
Foccil that chows the evolutionary link between reptiles and birde.
Ans. Focsile are remaing of past organicms. Dating: relative (deeper layere
older) and radio-carbon dating. Archaecopteryx linke reptiles and birde.

Q.5 [CBSE Board | 2 marke] Why ic Mendel called the Father of Genetice?
Name the plant he yced.
Ans. He gave the basic laws of inheritance by cystematic experimente. He
uced the garden pea (Picum cativum).

Q.6 [CBSE Board [ 2 marke] Why are acquired traitc not inherited?
Ans. They do not alter the DNVA of germ cell, co they cannot be passed on.

Q.7 [CBSE Board [ 3 marke] Explain the role of gesgraphical icolation and
genetic drift in cpeciation.
Ans. Icolation prevents gene flow co that populations accumvlate ceparate
variations. Genetic drift changes gene frequehcy randomly, particvlarly
in-omall groups. After many generations the populations cannot

interbreed: new specie.
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Q.8 [CBSE Board | 3 marke] What i a dikybrid crosc? State the ratio and
what it proveg.
Ans. A crosc involving two pairs of contrasting characters, cuch ac ceed
chape and colovr. F, ratio 9:3:3:1. [t proves traite are inherited
independently.

Q.9 [CBSE Board [ Acsertion-Reacon] Acsertion (A): The sex of a child ic
determined by the father. Reacon (R): The father produces two typec of
cperm.

Ans. Both A and P are true, and R ic the correct explanation of A.

Q.10 [CBSE Board [ 3 marke] Explain with an example how variations can
help organicms curvive.

Ans. T a population of red beetles, a green-colovred variant ic hidden from
crows on & green bush, o it curvives better and reproduces. Over

generations the green beetles become more common.
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HINDIL VERSTON

A R1ehdT Ud i fdhra
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ST @ AT @ AT gAY cleidh Al T FTafeIE AT F RIET ARG
3 & T oI A TR @ ek ofler 3 o & e AT & gl oftr g
gfaat T a7 995 &r Fahdt &) Uiy sl 7 A & (AT 7 23 a)E): T Az
A T, OF a7 J| GIF JoHH ) IAF o) I U JURET [AeraT & Al
e 3 067 HIATH FEAT &Y ereft &

HIS # AT fFerfoon: 23 aie JURES; 22 SIS iferer Uiy (sierans) sk 3
SIS forer VRIS Tft # XX 377 YT & XY T34} 37 X TS gy & eI & UHR
& — 3Ty X 37T Sy Y| X 1oy A A= . XX . oL Y BT A L, XY
. CIZHT| 3ic: =k T o497 19T 2 SpTvy v sfe & 3117 o7sahT 7T o7t @t 1
F3raaT SRR (50:50) &

SfoleT oT8IoT SHhaeiesTer # ST AT wHAfaRr A ol gy & (I gt &) up
FHIET, ST Bl T gofaT TE); I clatal BB 26T DNA & sgerd;, ST
FOIRTT T8} &1l FRTAIT GISTUT it BN b DNA ZRT srareft Wit # el #
(S =T T 9T, HTHN 7 397) |

SAT-3galeT TS GATIAT FT gefalr &1 B Igafa fawera (P12t Fafee & offr
I 7 AgBF yRader), Tplae AT 3R silanfores qudenor (aigh AT vadT
i T siqgereT Akt &), Ty B s iy =T FE difedr # FAfETT
ST ey & aardt & 1o siqgeraial 7igt #R Fhdl: s oAt et 81 ol garg
(IR & o sidgerersr) oaTfd-3gas ar AR #ar &

sa fadTer TeT Yoo Tl I oie FHA F cla) @7 iR TRadT &) gHAT: FHAT
33T (JATT HET T2 YR 957 h12h: FJ, FHNGE, &o, A & UG —
71T Ydicr/ IR faeT), Tl 9T (AT e UR Fa1eT @i FTHIGE
37 ugft o vy — SHAR A1) 3l7 sroendt gfar (57 FT srepreAefier gfar ey
AFST F DU |

Aared JAT & eflal o URAGT 7Ny AT w17 &) FIeT feior: (1) Fmugr fafe:
I v & eflaredm Fud vzt F Qe (2) JA-Hrefar (C-14) Tafer wHreiT @
FERAHT % ST I 377 HARRFT (Fdga a7 veft & = # &, v,
TGy SRy Zie 3R 4g) zerfar & 1 wght @y @ famiad go
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e & gaIfa & AT T8t AT AR fabrar ) H§ FER Ty Hl 3% 3o
gt Aty a8 aaer fafaeraT 3s T & SR Wrghfadk 7T cfifaa Igat arerr w1
AT &1 FTTT T 3G BT 7 gHT 3717 a8 T3 ¢faaT 7 thedl; DNA STeTT 3
HITT 3gd T UT 91T &1 Sttt st 3 Fra gRT FEA AT 3 v=rene,
giaet, werane, o 377 arisansT A
BT 3 URIDE 0T fadsrear & TATAIT IS qder T Tovd ¢ft &1 afvadm
SATfa-g<T DNA b} JFATeTaT 3 e Zlfar &; feldair 3iféed DNA JTT, I faidhe
e STFRNTH T FJST o 1S Fgia FT &1 cifeer T e J7rar AT 95
HiAE TR0 B AT ge, oher U Ugel SRR 3 FHSAT-IET g F 3R a1 H
gigar # I & HIH A0

« WIpidd FTAT: Slfae o ST 1 GAIGROT 2 3Tfeeh 3igahol AUl arer ofla s
oo Jea gl oTefeT oy & G o STRIT ST 3o &) AT B oI} areon T
IFUIT a2 & foRr fawrT 2t & 3grger: & §1et uz arrer 9N ) FAS fow
Flo T & — & 49T JgR a7 & G IFTE0T H IS T &It yg 397 I FaclsT
sfan # F=r Tz ot g

FAgaqul T / AT
PHTHT Fo FGUIT: TAAGON 3 ¢ | ; eftaged ) : 2 | (TT : Tt : tt)
@WWFZWWWQJ.&I(WWW.WW.WW:
TR &)
T JORIST: 23 SIS = 46 ; AT JURgT 22 &S + | ST folar gy ; S XX
I XY
7oAE H YU = n (23) ; FIFaeT = 2n (46)
=l T fo191 fOaT & STy I X SFIV] + X 31 = o1gdhl, Y I + X 375 =
oTsaT
AAIET FATH FHAOM: TT / Tt = a7 ; tt = alar
THETIT ST -, I} faenrer ; Frargfar st . AR T
Heor o 77 TETIACT, YRV, s FURacteT
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7 ersgTaclt

srgafeaar | ffaerar - siqafosmar: saen I Fdla & g #1 JaRT; fafaear:
D& Fellld & ofial & iR

oAlet | Pefter — sttt QIENT/STSIT FT Foz Tl DNA Fs; Vefler: ol @7 devicvds =)
et | TTHTAT AT — Gorelt: F, Hew F Ak 1T & ST £, H BT JEar &
R F, # Yo gre @ &

HNTIET | HAAZVN — ATIET: 37Taifeleh =T, Fqaergioft: 32t arerr w1givn)
FHATT T — TFHATT HeT T Y3 19T ohraf et 379, o7r IHAITS Yefer FoNI &
FHGFT I — T Fgeraar U2 FHT FH1 aTel 39T, S THIMGE 377 Ut % vl
sflaredr — AT # I sflat o GRRIGT oIy 27 D]

SAfA-IgaeT — eI, Goraeror AT =277 3 FAlTGT Featfaar @ T8 Ferrtar ayerenr]
AIFlAe STaT ~ TATGROT & IF 37570t o1l aer Al &1 sfifae Igar 3iiv el
AT

TSI | GITITT AT - SHfetT: ftaaianrer # fawlda, GIRIT el Fermara: el
@IfeBT3N & DNA I TR

IRH | wenr=né

AT T DFABT HBIT
oFaah: oar (TT) x &iar (tt)

!
F, Wik I ois (Tt)

!
| F1 T F-URE0T: Tt x Tt

|
Fo TT, Tt, Tt, tt

!
FHILON 3 ofd ;| FlarT ; Ay 1:2:1
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AT BT [ZHHT HBI0T

ofateh: RRYY (et Wlerr) x rryy (e &)

!
F]_.' e WW (Rryy)

!
F, T0-URREI0T & 16 JAVelT

!
szagwﬁ‘qaﬁan‘)ﬁ|

!
3 Mer & 3 Fer Wler : | R &T

AT A ferar farerior
AL XX - Tt 3iF X arer
!
faar: XY — 1oy X A7y
!
X eI + X 3T - XX (eT5h)
!
Y I + X 3% - XY (e75ah1)
!

oTSehT AT o1l B TsTaelT = S0 : SO

Notes by Abhichek Siv

23



Chapter 9: Heredity and Evolvtion
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st fawrer & gaTT

gHIOT
Evidence

| |
aresr 70T Targiret /
Fossils DNA

[
JHGIT ST

\ Homologous Analogous

Embryology / DNA

b

|
*3797% 39l qofer

SATfA-Zpgaret (75 Fonla &7 arair)
YeATld 1 HoT TJAE

!
shnfoias areT TAfE giedt #
|

!
SICTIT-37e79T falfaeraTs Al TTicdd a7

:

| A JHE H Il fo=rerer
!

THE 3idgeistaT @ i A% FATld
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ST 9 - 3TTFarIHdT

T4 &l fawrr

PR T I SArett At FT faHrr

STt A e

gfaar & sft=r a7 g3 goft — vt

§eT YST ST ot . Fihol / Tt

ngmaﬁavﬁaﬂ

e ufm oot . o

ST SATH TRIIT TAZOT
8 aifeRT Y (0 e \
- ftaeteprer # fabad - ool I DNA &
. oIFaT BT BT DNA gt aaerar « &I<taT HIfIBT BT DNA §erdT
< Fafd Fr gt o  37arett Wit @ e &
- 3ET: 87 T&T I gofaT el . 32T STEN T I, HE
\ J\ »
8 HHAATT = FHgra \
« 3377 Yalor « 1917 qoieT
- Tt fawrer - AT fawrer
- AFST 3 THINGE & 3G - FHINGE IR ueft & v
\ J\ .
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WIS IHTATH T4
9. 7f3 fareft STcfae craiat areat aleft Tertfar @) AR & o7870T A 10% oflar & T
oTeIT B 60% ftal # qraT ST & QY &la-T o18T0T Uger 3T gaiT EITY
IJIT- o18I0T B Uger IUF BT g9 JcHaidh oiefer A o1%iur Al # T & 37fe THT
& AT FAE H eraT & ST oY STV 5% ST F & aF FHAT: 3T T
T 2l

Y.2 fafaear 3asr e 3 [t Torifd &1 e [ yahre ag elrdrl &7

3T fafderas Fo dial & Ot aedI? gt & ar agerdt UREIGAT sl II7 afg &
AT Tgat 3 T 81 o Aa AT FFR ST HA &, I YA FGoTH W
st geriar =it Jgft &

9.3 Fiser & FoAvan gRT 33 UST T T o7eior WHITefl 377aT 3199l @1 &7

I<IT- o 7% Flet a7 U 3 THIT # F, % Tt gler cieT 9, 37T oiaT ergir gt
AT Fy & TF-REITUT F, & Teh-=TS ulet & Fielr o1870T Yot 9he gaiT, oAt
gortar & fah ag F, & fBur (s1g9mal) o1, T <7et g8l

.4 HSST o GARN T 23 T FoAdT ¢ 15 18107 IadT &7 I GTTaard &t &7

ITT- Mot Wor I FIeR 2% st & BFd? T 7 F, ulent & o7aiar TATay &
1 AT FAeAT (el & 3R FIeR olet) 9:3:3:1 siquid # 1#Aet] 573 g
81T & o6 offer T SR 317 39T TS EF 3 GoNGarT Zr &)

U.S O 'A' 327 91 aTerT Y3V TF St I faate #ar & forarar 3feR a9t '0' &1 3a7aht
ut 7 FfER @9 0" &1 FAT 77 e At & b oA o1ior — 3R a9 A
37aT 0 — goTe} &7 3 IR F AT HIfIT)

Iv- T, 7 e vt @@t & A foar et (40) & ar it gt et o

0 uT Fwett &1 A it 3T 0 SRl S FHSAT FHAT & YT AT TF IgTER0T
3 7g & HeT AT ThT [ e gt &)
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6 Fg 3 =) o7 T T ey AT &7

IR S A XX 3R GI & XY IURLT @iy &1 @At a7z X arer @ & crafd YTy X
AT Y AT Alg 37 X SGh1o] I NI & qY o1shl, Y SfehTo] I & ar TSI @i
&) 37T e BT 1oy Tolar forerfRa @har &1

U.7 o FHliod-3 fde qda & folaias gRT pa TaeIy 1 oT aler afed oflal @1 T=r
TARE H T Fobed &7
I<IT- FIdhidas Tt gIRT, 7if3 ergior A Igar 3R wiatet & Feraeh &1 JAgaifores
forererat g, &1 st sirgfar & @zvararer uRader & faeria piet e &) aur
eIl A, Tt BT AT R

9.8 oflaaiehier 7 AfCId o1gvr GoIaId @1t s7gf 8l
IJTT- Jfela oT8IT haeT oA (FH1fAer) BB BT gecrer & ofaial BHINBIAT &
DNA @1 T8l daer aisteT HIfFHTs & DNA & URader & arreft Wigt #r e &

9.9 a1 ot s 3 ST FfR 3 R a7 oy 7 &2
FR- oIt FAfE 37 fafaerd1l #er it & sAfoiT ag yAfaRr uRader & I@er it @)
Tl Sagetata s FHTTT S@d & R Ao oot IuzAaft TIET FAT

910 3 FlT-3 FRF & oy 7% a1l F Iga A FEIw &7
IR~ FACAN T eI Goyaor, Tgarels fa=ers, DNA YR oF fafaeraT T
gl

.11 FT STHNTc1% 0T Ia-WRIETOT #3al aTet Ulely @1 STld-3ga T G2 &IR0T &
FHAT &7 ) ST Tl TE?
3T~ It TT-URTEIVT alet gy oz A & URIT v & g7 Ul @ offer ) & after
aTE Tt &Il Alenieis geraemzor GHeT FR Fgt Sl
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G.12 FT SIlaNfeIdh GehUT 37eiialdh cfetel et A16T sflal 1 oAlfa-3gd T FHIT FHIR0T
& FendT &7 Fa) graT @) 77
37— T IeAF oTereT aTer ofla TgeTAT et e, WW@EWW
TaTE oI FHTIAT et 3] AeT cATid-3ga fafaerarsit & I=ar 3 giar &

U.13 UF 321g0r AT forast @ hifaa) & fasrdlzr Jaer 1 fadear ! Qe &
o oIT cTvnl T 3UZNT 36T a7t &)
I AGT, THIGS, 2ot SR s & JIAUG U & IR FTTT 357 & 7aafey @ref
o & or gerfar & fah o 3srfars Yder I A0 & 37K fAde e &

.19 7 fdaeft 3117 Femanes & U ) Faretia I FET &7 JehdT &7 FA) JivaT FAr
et?
T T o THGFT ST 3| FAHT I SN IS T & U ek FAIT &, I

IS SHared 17 27 o la k1T &) GFAT & a1 H Far 39T &7

I sflaredr gg Yot % oftar & ufRIST saeny AT o1T &1 o gerlar & fan ofta e
& AT 3 Tgo Jie FfHARRTRT A Fepaelt =9 FIIT & & Iy AR
ufgr I rdr & e sftared Sifew gt @I &

.16 FIT HIRVT & 136 37112, 9-FT & 37 1957 RS User arer #vera OF & annfar &
T &7
IqT- T AFST FTGoAeTT B I T ITT IR A & I IeTht AT
TR FTaelr d oliel TATT &) R=mmae & iR Uoalfd & sfiaw fafoean? g
AT Iga off sigblenT H AT ST 2

Y17 QT % ST 4 F20T 319 8T Tahey & 13 eflary, #wapdl, Foeft sifv Rl &
faragenT STIRT sifficmey IFE &2 giver IIT B AT Hflp)
IR~ & FAF 39at YA 3 iGepel & fashra garfdefier 291 @ ‘Jga? oia wigh
ST, a8 doT faErar Ik BE T yafawr # Aad wger arer 3aw #ar &l
AT T Twer ol 7
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Y18 HIGT & TF G A cia AT & Uler foaiab sttt goa o, &7 Fahoor aler ulen
foreier @rthg G 9, 3 @ 11 §9T Fdla & Tt ule F yug darett JoT @ o,
T IAH I SAITHIT 3§t 3 I FHET &7 AT & [ ofa o151 qren) 2t
3rregafol Faat Far ot (a) TTWw (b) TTww (c) TtWW (d) Ttw/
9T 3T () Ttww & T Fafa & g7 st & SAIT elich o7 3T & foir
AT gemeft (WW) & 31me) alfer &, safor S8 & folr favezgesrt (Tt) 2

T.19 TaeTT SN HT IFTERT & (o) FAR 1y 3R A & sgmarg (b) gary T SR
&rft & giq (o) srer 31k TRT & $FARY (d)- IR T34
I IR (d) IR T &

7,20 facmreftr zfe: 3 gard Frer sifélen Faraiar e & (o) i & faemff 3 (b)
ferdett @ () #Bst A (d) eHamy 2
v 3% (o) AT & fommefF o & Faifa woft 7y v & venfa & #

Y.2] TF 377 3 UdT Fell 135 goab 99T bl 377 alof =) & oladdh 1 377 ot goab
3T FY A &1 STF TR U FAT & hE Fehd & 1 STHY & godb 99T BT oI0T
G37Tat & 7T STIHTH? 319 IR b1 AT HIfIr)

I<e- T 7 fvid % foip vl sidt 81 gedbt IS arer gl S & Eodbl SEr

qTeT T JGTH T Tbd § I & W T ofegaar W s &1 dfdF side
TAIRT, el a1t 37T aTer eieienl o Gedbl ST ATt F=

Y.22 Sa e qor afe0T 3 AT gy 7 faner bR Feifeld &7

I GIHIHRT eflal b FHTTT & HTER G Fegfed FT &, ofr IHATS qaetr 2
3T Faer @ fAdhedT zerfd &1 gr oflar & fader a1 o18ior T, 3t &t
& & o 97oreT gU ST qIfh0T fadmrAtar ey o gerfar &

9.23 THEIIT JoT THGFT 3l ) IFTET 2oy THHAIRC!
IAT- FHATT JiaT: THIT ol I U 1357 7, S A, FHINGS 3T cger &
IITE| T ST T AT U7 THIT 1, S wqaargs R gl & v
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9.24 <) # GHTAT )z 39T Z0T et dhT O URAISTET o) TU9HT FISC!

IeT- 7% P 9ilT I crH! 7 et & BIE T F HBS ST AT Frer IR
G g O & Gl BT AP FRAFR Fy 26 T [lfAE, fibe Fu ST9=T & FHRT
H%b F, IR0 or JT F, # 35 ag Gmat & F, & 3. srquiq a1 gfex e

9.25 &ia TR saer faeiRa #ear & eflaredt &1 @211 Hgay &7

ITY- farew srdfla @ ol 37T Iadh) faRIVaTe fRrar &1 Iaieht sfifad wur & Jorelr
72 FRAT Fert & ol aday aile W@ & ot sniFave e sharea #
3T T @ T Tt &, FAIT FATQAT o Gohe &l T 37 Ul FeraT &

9.26 3T51a wgret 3 ot ) 3@t & 00T &R Ui @ GHTT &7

IJIR- Aere a1iv 7Y (1953) 5T SiANfaT, BT I FISRIeTT TABISS o [T Bl ool
& AT 100°C R 35 Toga Rl qardt sk O g # QST 2 faafor
S 1T 37FeT U ThT] S e [HerdT & 1 sflast Ieer siapralialds STufan
I 3T & FhaT &

9.27 oifler oieieT a7cifaids oleieT &1 STugiT 3ifda Tafaerar Zhar 3aer T 22 sifow
saieT @3al ATCt flal @ ol fAdhTRT U SFahT 21T 93Ty EIT &7

I Mo o7eteT 7 Il oiteh] BT DNA TReraT & S1I7 ofieT fafaerar ao Sz e
TAeTT I e AS fleans aerdt &1 seifias ciafe & HacT DNA Fifeifd &
oIt 3297 et &) a7 otfais oiaiat arel ofla) F fasrT deT 377 efifad e bt
AT S artt &l

9.28 Jafa & a7 R AT st ZRT SGalIE ARgia 1 THT 3 FlAf2rT adt
&

I IIF oieidh 378y VIS (23) aler Joddh aerar &1 faseer # 3 fBeihe AT
46 SIS &, AT FeFTST HT JTET AT I ST e fOar I fAerar 2)

Notes by Abhichek Siv 30



Chapter 9: Heredity and Evolvtion
STEATT 9 - STGAlehdT Td ol fashrer

¥.29 o7 & TRfaRaTs A et oA % T e At & e # aeft et &
FAT T S YT 3 TeHAT 872 Il 30T F1 Tgh?

- T oy TAlerdIC @15 o137 STgt gt a oft AR (s7reqaifoen fa=rerer ) &<
FE Tohdlt &, faorar piet afe 71 I s ffawdnd enmsieras st aidt ar
§=IaT & g8 FANT 3717 uATaoT U7 off fAsfy &)

CBSE fizer avf & a1 g (Fe7 e )
9. [CBSE &€ | 3 gin] wiar (TT) iz qler (tt) #a< Wl & TSFRVT I Fy FaialT &1 F
FT AAGEY, FHAGN FHT Fo SFUTT ST G 18707 FHler-r &7
I<IT- Fu: Tt, TG 18 -F, JHAIT SIquIaT 3 &d < | Flar ftageq | TT : 2 Tt 2 | tt)
Fiar (tt) Fgsieft o1gior &1

9.2 [CBSE &)E | 3 3ioh] 7T H q==) o1 [o19T feifour gare-fo 3 FASTIC
I AT XX A X 3is; foqr XY F X a7 Y GFI]I X + X = o188 ¥ + X = o7gamTl
T H1 Faar S0% &l

9.3 [CBSE §IE | 3 3i] THACIIT 3T FHAGT 373 H gl-gT IFT0T Aled FiaR Hifaip]
I~ FHATT: HJS R FHIGE % G, AT TITAT 30T shrof| Tafa: =aangs
I ugft & vz, 7 Iwam JATeT B

9.4 [CBSE &Y€ | 3 3izh] Sares #aT &2 SiahT rer [FeT dhay @yar 87 faga srfe
usft & dftr &1 B3I geifar aret lqrear &I T IHT
IT- SATRH ST o olaY % T &) e faertoor: @ (e W gRrE) Sy
AAr-FTedaT fafeh snfHareRaer TGy 317 gt #r agar &

9.5 [CBSE 8 | 2 3] ey ) Talod) &1 ciaids F) dad &7 Ik ZRT GGk
gler @7 I AT
IAT- Iedler AT G I genErfa o qoT 5 BT 3@l #ey (WIS FeTsae)
T 39N fabaT)
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.6 [CBSE &I | 2 3ih] Sifld o1&I0T GomaraT @t &t &d?
I<AT- O oitT FHINBIA T DNA &) 9¢erd, SAfIT 37Tel! vigt wr &l a7 FHa]

9.7 [CBSE 1S | 3 gish] SAlId-3ga & sflanfoids Yaehur 377 STaifeldh farerar ot
SfHHT FATST]
I~ QAT et TATE el &, it FAMAT AT fafarerarts i w2t 3
HIafoN TraeteT faome DI waggr # offsr ST ATg=deh sgerar & #3

7.8 [CBSE 8 | 3 3ieh] [RIFR HPRVT T & ST IAIST 3R 7E 2T g el
gl
IJT- 31 AEt faudla orgion; st dfter @ SR SR 3T, qreT HBRUTI Fo SFUTT
9:3:3:)1 FE [Ag &ar & & o1dvr T0IT T I GoIarT & &l

.9 [CBSE &F | fRFHya-H100r]) ARBYT (A): a=F FT o497 oar 3 fagfRT &ar 21
FROT (R): TUT 2F Thiz & SgTo] STl &
IqV- A IR R 2rr T & qur R, A FI TEt R 2

9.0 [CBSE 8 | 3 3ich] 3GTeR0T Fld FHSIST 12 fafaerars oflar & ofifad wger 3
Har T &
IR~ o117 93T St FAE & & 397 F7 fadg gt St W wlal @ T T & AT
TR T 3R cleteT T &1 WA} & &Y o HeF T & A &

Notes by Abhichek Siv 32



