L leferences inthe characters (or tralts) among the individuals of a specres
*Ithelpsi in adaptatron of organlsms to the changmg envrronment

~ HEREDITY AND
- EVOLUTION

Transrmssrcn of characters (or tralts)
* from the parents to therr offs;}rlngs

Traits and characteristics are reliably
inherited to next generation to provide:
a common basrc body desrgn

. Gregor Johann _I}}_Iende’l first studied
- inheritance of characters.
“* Hedid his study on pea plant.

\

' * He concluded: i ! '* He concluded:
—Characters were controlled by —Pairs of contrastzng
factors or genes whlch oceur in characters behave

. pairs (alleles) independently of the other :

~ —When two different alleles are _5 pairs.
present together, the dommant one —At the time of gamete
isexpressed. formation all genes assort

—Alleles segregated so that each independently of each other.

- gamete gets only one of the alleles.

: :' Cellular DNA is the information source for
~ making proterns in the cell. :
* A section of DNA that prowdes ;nformatron fo

- one each from male and female parents.

' * When a sperm bearing X- chromosome unrt

one protein is called the gene for that protein.

* Each gene setis present as separate
rndependent preces called chrornosomes

* Each cell has two copies of each chromosom

. Every germ cell takes one pair | from each P
= When two germ ceils combine, the normel
numberof chromosomes is restored.

. Process by whrch the sex of a person is
 determined. -
* The female has two X- chromosomes (X0 |
the germ cell or egg and the male has one: X
chromosome and one Y-chromosome (XY)
 the germ cell or sperm.

~ with egg or ovum, female (XX) child is born.
* When a sperm bearing Y-chromosome unit
 with ovum, male (XY) chlld is born.

e ]A gradual genetic change ina group of :

being to produce ‘neyv fcrms hen
(org nroevolutron) Sy e

o

; fgro{rpof living
dopts to ﬁt‘there vironment

’ha_vrng same basao structure but |

different funotlons

sAnaI@goUs organs: Organs havrng
fferent basrc structure but

il F{erﬁarns or rmpressrons -

of dea anirhals or plants that

inthe n

v_u'rﬁ as foesrls The age of
5 ;

othes ace are more recent to
hose found in deeper layers.
. (n)By detectlng the ratios of
i different isotopes of the same
~ element in the fossil material.




Q- 2- HOW dO p .
€S t[le creation Of variations in a spec mote sur vl"al
1es pI'O

B MORE POINTS T0 REMEMBER

] Sexually reproducing individuals have two copies of genes for the same trait. If the copies are
not identical, the trait that gets expressed is called the dominant trait and the other is called the

recessive trait.
(] Variations in the species may confer s

Vd] 1ations 1n ¢ B e - y s h b

I SLAE:

h errors 1 l)NA CO I €

. \ll ( 1 SpecClc 11°18¢ dl“ Lo 1 11 p lllél orc¢ Of l]atllldl SC]L(EI()I] S I( Cts
1”1]1 l(llldls H[[]l LlSCflll variations in tl]e p] ()Val[lng environment so as to ensure Ih(.“ 51”(\.“’.‘1"

I € l“.(]l\ IdlldlS W 1[11 ].lS(,th variations inct Case 11 1

1
| - 1 I l"nbe] S tlll Ullgl] (l]!fel(."[lal 1(,})1 ()([l](,[.l()“ 1mn
1 l or merely CO“' [lb!l 0 e gen tlc dI lf Y 4 Q. 3- HOW dD Me dEI S e t ow tl]at tl y Ollllllallt (0] €Sssive;
te l l 1 e t [ 1 experlm nits Sh altS ma be d 1" rec

e. Different alleles of a gene give rise t0 different Ans. When Mendel first crossed pure tall pea plants Tall plant
‘ < plais n Dwarf plant
tt

) Allele: Alleles are alternate forms of a gen

expressions of a character. Hence, alleles for ‘green’ and ‘yellow’ are alternative expressions of a | with pure dwarf I

. i { : art pea pls v .
gene governing the characteristics for seed colour. : . pml; P | AT, ll e found that only tall Y
. ; o . . , ' ¢ duced in the first generation(F
(] Organic evolution: All the existing complex plants and animals are developed from simple ancient | generation). No dwarf pea plants “mge Bt 1_[ IOHI(PI
: : - : ‘ 'ere obtamed in Al tall plant
plants and animals. 4 the hlst-generatmn of progeny. When F, tall plants plants Tt F, Generation
@ According to Lamarck, new organ develops in an organism due to its special needs. Its “’le'es?“’l)o”"‘atedj Mendel got both talland dwarf y. gt o, s TEX T
plants in Iy, generation in 3 : 1 ratio. In other words TT Tlt -,—It t:

;  Dwarf plant

disuse makes it extinct. This acquired character is

continuous use develop the organ and its in the F
in the F ~ati -
o generation three-fourth plants wer L
P were tall 1 plants

inherited to its offsprings, e.g., neck of a giraffe. Thus, new race or species were developed. and fi
S g d one-four e dwar . H
Present horses also developed similarly. rien ,luth ik d“m_f‘ Mendel called this tall 4 : 23 : !
. . ‘ _ 5 aracter as dominant trait and dwarf character as P i } 1
@ Darwin’s evolution theory is based on natural selection. = recessive trait 8 Puefal  Hybnd Pure
. : . a ; : ] tall dwarf
@ Mutation refers to the sudden change in the genetic material (chromosomes) of an organism/ | Q. 4. How do Mendel’s experiments show that traits inh
: are inherited independently?
y.

. e : . Ans. W el first ¢
ion, resulting in a new species. ; \\l hen Mendel first crossed pure-bred pea plants having round-yell [
. ; oo A0 : ; round-yellow seeds wi re-bred pe:
gl e i gm rts ltlavmg wrinkled-green seeds, he found that only 1‘oundyy(,]low s SIWHh i 5
> [1rs atl 2 e Sy ‘ e
generation. No wrinkled-green seeds were obtained in the F o, B e e
1€ Iy generation. Irom this, it

new species. ‘ iy
| ' : vas concluded that round shape
L - G ey ned al; ' shlape and yellow colour of the seeds were dominant traits over (I
:‘ green colour of the seeds e

body designs even while the simpler body designs continue to

individual and their inheritance to the next generat
animals by physical barriers or reproductive barrier developed

] Evolution cannot be said to ‘progre
to have given rise to more complex

. Parental

flourish. 4 _ ohal Mother plant with ' E|:' :t E ;
: i e : - _ Generation round yell L atskE
[ Human evolution: The study of human evolution indicates that all of us belong to a single species HaTT s i yorow seads wrinkled green seeds
RRYY A it
rryy

¢/ b

that evolved in Africa. The earliest members of the human species, Homo sapiens can be traced there.
or studying human evolution.

(i) Determining DNA sequences that have been used fi

(ii) Due to the diversified human forms and features,
identifying the races. Hoa
. : . g Seperation RrY ek ey v
ck, yellow or brown) are a single species called Hono sapiens. - o y _ L RrYy Round %eIIOW
gL ~ Seeds
aced that indicate we have African roots. -

skin colour is the most common way for

All plant wi.th :

(iify All human beings (white, bla
round yellow seeds

(iv) Inother words, our genetic footprints can be tr

(v) A couple of hundred thousand years ago, some of our ancestors left Africa while others stayed on. (Self-poliination) %
: s Self-pollination) ™~
(vi) The residents spread across Africa and the migrants spread across the planet from Africa to West mung';‘é}:o‘w‘g . ' _ ‘ Plant with
g oyl : : ceds el pel
Indonesia, Philippines, Australia and America. RrYy round yellow seeds
ST RrYy

Asia, Central Asia, Eurasia, South Asia, East Asia,

kward with groups sometimes separating from each other of

(vii) They went forward and bac
sometimes coming together.

'_Gér.r_le"tes_" _. @ o o

(viii) Like all other species on the planet, they had come into being as an accident of evolution, and ]
1 were trying to live their lives the best way they could. X \]/Vhen the F, generation pea plants having round yellow seeds were cross-br: e : 13
: then four types of seeds having different combihatlohs ‘of sh - ;S-Jll ed by sell-pollination,
5 second generati Y T e ¢ ape and colour wer S
NCERT Intext Questions generation (Fy). These were round yellow, round green, wri FERS SHEEL
green seeds. g ,» wrinkled yellow and wrinkled |
Q. 1. If a trait A exists in 10% of a population of an asexually reproducing species and a trait B Such a cross is known as dihybrid cross as t f |
; da: ss as two sets ol corresponding charac ‘
! g characters are considered

which trait is likely to have arisen earlier?

exists in 60% of the same population,
g species.

Ans. Trait B is likely to have arisen earlier in a population of an asexually reproducin




Ans,

|

Q. 6. What are the different ways in which indjvi
ich i . :
Bopiationd y individuals with a particular trait may increase in a
Ans. Individuals with particular trai - .
_ S K alt may increase in z ati ; 3 -
: : (i) By natural selection a population in the following ways:
RRYy RrYY RrYy (i) By genetic drift
@ 'R‘;‘lﬂﬂd : Rt;llmd . Rfﬁmd: R(;}md Q. 7. How is the sex of the child determined in human beings? [NCERT
: : 5 5 . A OY " Foy, A
YEUOW. JE LI YELQOW 75 ‘?W Ans.  In human beings, sex of the child depends upon which kind of S i
i o B gamete. If sperm carrying X chromosome fertilj 1 kand of male gamete fertilises the female
RRYYy RRyy: Rr¥y Rryy 2K child born will be a girl, rtilises the ovum carrying X chromosome, then the
" @ - Round Round - Round Round E B
8 yellow green yellow green B
g S? : _ ; , : g Male (XY) Female (XX)
8 RrYY RrYy oYY | orrYy 22
0 Round Round | Wrinkled | Wrinkied ) .
yellow yellow | yellow yellow :
. RrYy Rryy rrYy. a rryy Gametes
(1y)] Round | Round | Wrinkled | Wiinkied
~ yellow green yellow | green
Independent inheritance of two contrasting traits:} £ygots
Shape and colour of the seeds :
Thus, ratio of Fo generation is
Round yellow Round green Wrinkled yellow Wrinkled green
9_ : 3 ; 3 . : ) _1 Offsprings
Thus, the ratio of each phenotype (or appearance) of the seeds in the F, generation is 9 : 388
Mendel observed that round yellow and wrinkled green, and two new combinations of
characteristics had appeared in the generation. These were round green and wrinkled yellow.
On the basis of this observation, Mendel concluded that though the two pairs of original Female Male

characteristics (seed colour and shape) combine in the ¥, generation, they get separated and
behave independently in the subsequent generation.

A man with blood group A marries 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 or why not?

The information is insufficient to tell whether the trait - ‘A’ or ‘O’ is dominant.
A O

or [’

T and mother 1°1%

In case I let us assume that trait ‘A’ is dominant. Then father may have
In this case, 50 per cent of the progeny will have blood group A and 50 percent of the progeny
will have blood group O, when father’s blood group is A and mother’s is O.

Ir\ IA

10 ° i) g

10 I 134 kg

In case 11, let us assume that trait ‘O’ is dominant. In this case also, we see that child may have

blood group O.

lr\ I()
lO I;\IO IOI()
o 10 1010

Since, in both the assumptions the child can have blood group O, so we cannot establish WG

trait is dominant.

7210

If a sperm carrying Y chromosome fertilises th

: : € ovum which carri : -
i e o e carries X chromosome, then the

Why are traits acquired during the lifetime of an individual not inherited? i
The changes in the non-reproductive body cells, i.e : |
inherited by its offsprings, because only Pojls
which changes have occurred in the DN

l » te., somatic cells of an organism cannot be
those traits can be transmitted to future generations in
A present in the reproductive cells of parent organism

L“h" are Sma]l VIV ,
numbel‘s OfSlII‘ 1 lng tlgel‘S a cause Of worr ilolll tlle p()ll’lt ()f view Of genetl
CS!

S e § ugers are a cause of worry from the point of vie
-"‘ : 1ey all die and become extinct, their genes will be lost forever and comin
will not be igers at :

e able to see tigers at all. Also, small number of tigers means less ch

I'he small numbers of survivin
w of genetics

g generations
ances of variations.

Vaiiaiioma s’ i 2
ariations are important for stability of a species by natural selection

What factors could lead to the rise of a new species?
Genetic variati atur i
etic variation, natural selection and reproductive isolation are factor

s oy s that could lead to the

Will geographical isolation be a major factor in the speciation of a self-

species? Why or why not? pollinating plant

Geographical isolation will not be a major factor for the s

species because it does not have to look for othe
carried out.

‘peciation ol a self-pollinating plant
1 plants for its process of reproduction to be

PR Heradity and




Will geographical isolation be a major factor in the speciation of an organism that reproduces
ill geo

? w Why not:
asexua]l y . lly or . ) ] . )I‘Odu .
1t i i C € ajor [ g llC speclation ()f an O]‘banL m that1 1 3
> T i i n “’11] not bL a lTld]O] ldClOI mnt I
()Cogi thlcal 1501( 10 L y S € ces

Q.12

< ) b < h y t 1 Odl 1011.
S gd o cari lel)

ecause 1t C]O(:ZS not lequ]] (& lny ()th(_‘l (0]} nism Lo « ou 1CL 1
s exl‘all )r‘,

e isti i i species are in
Gi an example of characteristics bell‘lg used to determine how close two P
1V

Q. 13.
i ms. -
evolutionary ter i

s of humans and wings of birds show the closeness between these two species.

i < d "nlldl S 1 re l L e 1 ( [ff ﬁlli(,[l 118,
1 lllll" 1n dll(l "Vl“g; Of b“ (13 111\f S structu ut I IfOl 1§ ilf rent
« O

‘Ol‘clillll)s Of . : . . T . S f‘(.)]. ’Olu [.i()n
Pl} S [l]e }]].CSCIICL Of h()l]lOlOgOllS ()l.gﬂlls mn (I]H‘(:‘l‘(,l‘lt ElllllTldlS I)] OH([(_.‘; C\fld(,’llce (=
s, >

y ¢ ;‘ < 3 re esign Of [h
], tLll]l]g us [h 1t tllﬁ !l"iv(f 6&01\ e(l Ilf)lll [llf: same ancestoln WhO lld(i [ht I) 1S1C d l‘g e

i ‘ous organs are based.
organ on which all the homologous organs | ;
Cabn the wings of butterfly and the wings of a bat be considered homologous organs? Why or

Q. 14.
why not? e | o
The wings of a butterfly and the wings of a bat cannot be considered as homologous organs

¥ o € B = . ’ are
b cause t 11’[&8 (]lfif:l ent b 151C d(_“‘,lglls even [}I()ngh th( 1)(3] fOI m SllT]]la] fullCth
eCd ]IC 118 l lle

therefore regarded as analogous organs. i
Q. 15. What are fossils? What do they tell us about the process of evolution:

. S d"— y @ P y 1 ) )d
A]ls "\ hf_ll Olgd"islll "; l.he]i ])O(IIES (leC(l 1“(] deCOlIl Osce. [}U[ ever once 1m a Hll]lt!, [1 € l ( )
1 t som l)al s “ld, l 1 a1 env nim S S om lf.,tels‘. Ii d
(0] L le 1S ome DEC 11 o ent tl]a[ dOC‘ not lCt 1t (l(.L()l]]])O; € Co p
« <

dead insect gets caught in hot mud, for examl-)lci, it will not (leconq);)s)e.qlllcidi;] ‘lnzﬂctll]ul:):::ll:’:g
eventually harden and retain the impression of the body parts of the insect. All «
traces of living organisms are called fossils.
ossils tell us the following: B .
T(i])elttols;lps to identify an evolutionary relationship betwefan }lpl)fl]‘f:,‘l'ltf?’ (11“6]{(311[ ls;{zijfj.m g
(ii) The fossils present in the bottom rocks are simpl§ while the .most leuin[ lo,h_Slees d i
upper strata are highly complex. This geographical succession completely ag

concept of evolution. ‘ ‘ 3
Why are human beings who look so different from each other in terms of size, colour and lo

0. 16.

ies?
said to belong to the same species: . N
The human beings are different from each other in terms of size, colour and looks but ¢

to be of the same species (Homo sapiens) because they caln interbreed toi%)l.‘oclhl;?e- lie:ﬂtieﬁcl):psr;lf:
(son and daughter). The earliest members of Homo sapiens have l)cen‘ u ju,a-. (ic e Arri;:a i
of our ancestors stayed back in Africa and spread across these contuu,n[s,.ot 1‘?1_ e
slowly spread across the whole carth. They moved forward and backward in groups, scpd

Ans.

or in mixed groups at times. These groups of ance.stors,.lilfc other s‘pecu!:s,l'lii.:‘(::nltlllenc Olll(\)’::l:;l
then prevailing environment and developfed gcn(?m: v‘armtlon 1m Peu)mc diffe y

with specific features of different geographical regions 11.1 moc}el n tlmeli. 4 i cos
In evolutionary terms, can we say which among bacteria, spiders, fish and chimp

a ‘better’ body design? Why or why not? - I
There is no real ‘progress’ in the idea of evolution. Evulut.lon is Sm?p]y the gfene;a 1tcl)n[ -
by environmental selection. The only progressive t.rend in cvolu‘m'm"s.eenlmlto :i 1s(if o
more complex body designs have emerged over l_‘lme. How<.2vr31, ‘d-gldln,‘llf is 1; ’ f;ct e
designs are inefficient. So many of the older and su.npler (.1651gns stll' -SLtll\i:c.l t S{)r;n »
simplest life forms, i.e., bacteria inhabit the most inhospitable hﬂb?[dt.‘a 1‘25- 10 l[ iin,ade ;
sea thermal vents and ice in Antarctica. In other words, human beings are not the p

0. 17.

Ans.

evolution, but simply yet another species in the teeming spectrum of evolving life.
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NCERT Exercises

Q. 1. A Mendelian experiment consisted of breeding tall pea plants bearing violet flowers with
short pea plants bearing white flowers. The progeny all bore violet flowers, but almost half of
them were short. This suggest that the genetic make-up of the tall parent can be depicted as
(@) TTWW (b) Ttww () TEWW (d) TtWw

Ans. (¢)

0.2

An example of homologous organs is

(@) our arm and dog’s foreleg (b) our teeth and an elephant’s tusks

(¢c) potato and runners of grass (d) all of the above
Ans. (d)
Q. 3. Inevolutionary terms, we have more in common with
(@) a Chinese school-boy (b) a chimpanzee
(c) a spider
Ans. (a)
Q. 4. A study found that children with light-coloured eyes are likely to have parents with light-
coloured eyes. On this basis, can we say anything about whether the light eye colour trait is
dominant or recessive? Why or why not?

(d) a bacterium

Ans.  Irom this study we can say light-coloured eye is a dominant trait because children born from
parents having light-coloured eyes also had light-coloured eyes.
Q. 5. How are the areas of study—evolution and classification interlinked?

Ans. Characteristics of organisms refer to the details of their exteinal and internal appearance or
behaviour that distinguish them from one another, These characteristics of organisms also form
the basis for the classification of organisms. The more characteristics two species have in common,
the more closely they are related. And the more closely they are related the more recently they
will have had a common ancestor. By identifying hierarchies of characteristics between species,
we can work out the evolutionary relationships of the species we see around us, Thus, we can
appreciate that classification of species is in fact reflection of their evolutionary relationship.

Q. 6. Explain the terms analogous and homologous organs with examples,

Ans. Homologousorgans: Those organs which have the same basic structural designand developmental
origin but may have different functions.

Example: The forelimb of a frog, a lizard, a bird and a man have been built from the same basic
design of bones, but they perform different functions.

Analogous organs: Those organs which have different basic structural design and developmental
origin but have similar functions.

Example: The wings of birds and insects.

Q. 7. Outline a project which aims to find the dominant coat colour in dogs.

Ans. Select a homozygous black (BB) male

" 5 . Male dog Female dog
dog and a homozygous white (bb) (black) (white)
female dog. Cross breed them to BB b
produce offsprings (F, generation).
If all the offsprings are black, we can
conclude that black coat colour is
dominant over white coat in dogs.

Bb Bb Bb Bb  F, Progeny (All blai)l

Q. 8. Explain the importance of fossils in deciding evolutionary relationship.

Ans.  Fossils are the remains or impressions of dead plants or animals which died millions of years ago.
The study of fossils helps us to know about the evolution or links between two species. Fossils tell
us how new species are developed from the old ones. So, fossils have an importance in deciding
evolutionary relationships.
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Q.9. What evidence do we have for the origin of life from inanimate matter?

Ans. An experiment conducted by Stanley L. Miller and Harold C. Urey in 1953 proved that origin
of life takes place from inanimate matter. They assembled an apparatus to create an early earth
atmosphere which consisted of gases like methane, ammonia and hydrogen sulphide but no
oxygen, over water. This was maintained at a temperature just below 100°C and electric sparks
were passed through the mixture of gases to stimulate lightning. At the end of a week, 15% of
the carbon (from methane) had been converted to simple compou nds of carbon including amino

acids which make up protein molecules.
Q. 10. Explain howsexualreproduction gives rise to more viable variations than asexual reproduction,
How does this affect the evolution of those organisms that reproduce sexually?

Ans. Sexual reproduction gives rise to more viable variations than asexual reproduction. In asexual
reproduction, the offsprings are almost identical to their parents because they have the
same genes as of their single parent. Thus, much genetic variation is not possible in asexual
reproduction. Asexual reproduction inhibits the further evolution of the organism.

In sexual reproduction, the offsprings although similar to their parents, are not identical to
them or to one another. This is because the offsprings receive some genes from the mother
and some from the father. Because of the mixing of genes of mother and father in different
combinations, all the offspring will exhibit genetic variations. In this way, sexual reproduction
leads to a greater variations in the population.

Thus, genetic variation leads to the continuous evolution of various species to form better and
still better organisms.

Q. 11. How is the equal genetic contribution of male and female parents ensured in the progeny?

Ans. In case of human beings, 23 pairs of chromosomes have a maternal and a paternal copy. Out of
23 pairs, 22 pairs are said to be autosomes and one pair is called sex chromosome. At the time
of fertilisation, the egg cell fuses with the sperm cell which is haploid (n) to form zygote. Zygote
is diploid (2n) which contains 23 pairs of chromosomes from mother and 23 from father. In this
way, an equal genetic contribution of male and female parents is ensured in the progeny.

Q. 12. Only variations that confer an advantage to an individual organism will survive in a population.
Do you agree with this statement? Why or why not?
Ans. We agree with this statement that only variations that confer an advantage will survive in a
population.
All the variations do not have an equal chance of surviving in the environment in which they find
themselves. The chances of survival depends on the nature of variations. Different individuals
would have different kinds of advantages. A bacteria that can withstand heat will survive better
in a heat wave. Selection of variants by environmental factors forms the basis for evolutionary

])I'OCCSSCS.

VERY SHORT ANSWER QUESTIONS [1 mark]

Q. 1. What is meant by characteristics?
Ans. It is the detail of appearance or behaviour; in other words, a particular form or a particular

function.

Example: Four limbs of human beings is a characteristicand that plant can perform photosynthests

is also a characteristic.
Q.2. Who is known as the father of genetics?
Ans. Gregor Johann Mendel is known as the father of genetics.
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Q. 3.
Ans.

Q. 4.
Ans,

Q.5
Ans.

Q. 6.
Ans.

Q.7
Ans.

Q. 8.
Ans.

0. 9.

Ans.

Q. 10.
Ans,

Q.11.

Ans.

Q. 12,
Ans.

Q. 13.

Ans,
Q. 14.

Ans.

Q. 15.
Ans.

Q. 16.
Ans,

Q. 17.

Ans,

Q.18
- Ans,

Q. 19,
Ans,

Define chromosome.

(Jhrnmosomfz is a thread-like structure that bears genes and are enclosed within a nucleus. It is
composed of DNA and protein. B
Define variation.

I'he occurrence of differences among the individuals of a species is called variation,

Define a gene.

Gene is a seg - i i ‘

s a segment ol'a DNA molecule which carries the code for the synthesis of a specific
protein. |
Define alleles.

(‘,encs w_]uch code for a pair of contrasting traits are known as alleles, i.e., they are the different
forms of the same gene.

Write the expanded form of DNA.

Deoxyribonucleic acid

Where is DNA found in a cell? [CBSE (AI) 2015]

) ] . + |4

DNAis found in genes or chromosomes.

What is the function of a gene?

Gene is the carrier of the genetic information from one generation to the next

Who proposed the theory of natural selection?

Charles Darwin proposed the theory of natural selection.

Which of the following traits are recessive in pea plant?

Dwarfness, violet flower, wrinkled seed.

Dwarfness and wrinkled seeds are the recessive characters.

How many pairs of chromosomes are found in human beings?

23 pairs of chromosomes are found in human beings.

In humm}s, the gene for black hair colour is B and gene for brown hair colour is b. What will

be the hair colour of person having the genetic constitution?

(a) BB (b) bb (c) Bb

(@) Black hair, () Brown hair, (¢) Black hair (Heterozygous)

Write the names of two types of chromosomes found in an organism,

Autosomes and sex chromosomes

How many chromosomes are present in a sperm and an ovum?

Sperm and ovum have 23 chromosomes each.

What is a sex chromosome?

I'he chromosomes which are associated with sex determination of an organism are called sex

chromosomes. |

A “lroman has only daughters, analyse the situation genetically and provide a suitable

explanation. ERT

= [NCERT Exemplar]
1€ woman procuces ova with ‘X’ chromosome. The man produces sperms with X’ and ‘Y’

chromosome which actually determines the sex of the baby. In this case, everytime the male X

chromosome only fuses with the female X chromosome thus producing XX combination

Which sex chromosomes are found in male and female human beings?

Males have one X and one Y-chromosomes, whereas females have two X-chromosomes
Who gave the theory of inheritance of acquired characters?

Lamarck

215




Q. 20.
Ans,

Q. 21.
Ans.

Q. 22.
Ans.

Q. 23.

Ans.

Q. 24.
Ans.

Q. 25,
Ans,

Q. 26.
Ans.

Q. 27.
Ans,

Q. 28.
Ans.

Q. 29.
Ans.

Q. 30.
Ans.

SHORT ANSWER QUESTIONS-I

Define mutation.

ic [ g i ich are pass - next generation
Sudden changes in the genetic form of an organism which are passed on to the next gei
o sep . . \. . AL s
are called mutations. Mutations lead to variations in an organism.

What are fossils? N y
H 25 i - - 5 - 7 > past.
Fossils are the remains or impressions of the dead animals and plants that lived in the |
«

What is the significance of Archaeopteryx in evolution? }
Archaeopteryx provides evidence of evolution of birds from reptiles and its study shows that:

(i) birds and reptiles had a common ancestor.

(#) birds have evolved from reptiles.
Why are acquired characters not inheritable? | .
Acquired characters are not inherited because they ;1'ﬂec_‘t the somatic cells and these changes are
not incorporated in the chromosomes of cells that will form germ cells.
What is genetic drift? . | - ,
The elimination of the genes of certain traits when a section of a species popul;ltml? migrates o
dies due to natural calamity. It alters the gene frequency of the remaining population.

How do we know how old a fossil is? ‘

Age of fossils can be estimated by the depth of the Iay.er of rocks. in whic.h -the.y,mi ‘found. Age of
fossils can also be detected from the ratio of isotopes in the fossils containing rocks.

What is organic evolution? | | o
Evolution is the sequence of gradual changes of the living organisms, -w]uch tak-e\s‘ place in the
primitive organisms over millions of years resulting in the formation of new species.

What are the basic events in evolution?

A gradual genetic change in a group of living ])c_ings to p.mduce nﬁ!W forms brought about by
changes in DNA during reproduction are the basic events in evolution.
When a cell reproduces, what happens to its DNA?

When a cell reproduces, copy of DNA is created.

Newly formed DNA copies may not be identical at times. Give f)ne reasonl. Ry
Newly formed DNA copies may not be identical at times if there is error or inaccuracies in

[CBSE (AI) 2017]

[CBSE (AI) 2017]

copying.
Why is variation important for a species?

Variation is important for species to survive.

[CBSE (AI) 2017]

[2 marks]

Q. 1.
Ans.

Q. 2.
Ans,

Why offsprings differ from parents in certain characters? | } 4
It is due to biparental percentage. The genes on chromosomes which pass O:’el. Lfo _[-;-e,l:fon
generation is partly derived from both the parents (mother and fathcr).lDtn mgyl ‘C.lItl 1:“1“
of egg by the sperm, new combination of (:hr(_nm)som'cs enter the Z)jg(‘)tc, (.uc to‘ \1\-‘11(, 1 tl" i:m
variations occur in the offsprings. Thus, brothers and sisters show variations in their complexion,
habits and behaviour.

What are the causes of variations?

Following are the causes of variations: ‘ ‘ b il

(?) Dual percentage: Offsprings inherit some .feature.‘s from mothe_r afld Sl()ljl.(. rom [z
hence no offspring will exactly resemble to either of the parent or each other.

(i7) Mutation in gene or chromosomal pattern also causes variations.
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Ans,

Q. 4.

Ans,

0.5.

Ans.

Q. 6.
Ans.

Q.7.

Ans.

0.8.

Ans,

Q.9.

Ans,

Give the pair of contrasting traits of the following characters in pea plant and mention which
is dominant and recessive
(i) yellow seed

(ii) round seed INCERT Exemplar]

(2) yellow dominant

green recessive

(i) round dominant

wrinkled recessive

What is the contribution of Mendel to genetics?

Mendel observed the occurrence of contrasting characters of garden pea in various generations.

On this basis, he interpreted that these contrasting characters are controlled by factors. He

considered each and every character as a unit, which is controlled by a ‘factor’. Factors are

carriers of hereditary information. Now, factors are known as genes.

play a significant role in determining the sex of a new
[NCERT Exemplar]

No, because mothers have a pair of X-chromosomes. All children will inherit an ‘X’ chromosome

from their mother regardless of whether they are hoys or girls.

Do genetic combination of mothers
born?

How does use and disuse of an organ help in evolution of a new species?
According to Lamarck, those organs which are used regularly become strong and more
developed. On the other hand, those organs which are not used regularly become weak and
degenerate. Such characters are inherited to the offsprings and so on. In the due course of time,
such characters become permanent in later generations and become quite different from thejr
ancestors, resulting in the formation of a new species,
greater threat of extinction than a larger population.
[NCERT Exemplar)
Fewer individuals in a species impose extensive inbreeding among them. This limits the
appearance of variations and puts the species at a disadvantage if there are changes in the
environment. Since the individuals fail to cope up with the environmental changes, they may
become extinct.
Does the occurrence of diversity of animals on earth suggest their diverse ancestry also?
Discuss this point in the light of evolution. [NCERT Exemplar)
Though animals have a vast diversity in structures they probably do not have a common ancestry,
because common ancestry may greatly limit the extent of diversity. As many of these diverse
animals are inhabiting the same habitat, their evolution by geographical isolation and speciation
is also not likely. Thus, a common ancestry for all the animals is not the likely theory.
All the human races like Africans, Asians, Europeans, Americans and others might have evolved
from a common ancestor. Provide a few evidences in support of this view,

Avery small population of a species faces a
Provide a suitable genetic explanation.

[NCERT Exemplar]

All human races have evolved from a common ancestor because everybody has:

(1) Common body design, structure, physiology and metabolism
(@) Constant chromosome number
(i) Common genetic blue print
(@) Freely inter-breeding specices.
A change in DNA that is useful for one property to start with,
different function. Explain.

can become useful later for a

A chzlnge/fcature/property of'an organism that may have helped it to adopt to an environmental
condition can also become useful for a completely different function in the future. For example,
feathers in birds, a character developed and selected during natural selection for providing
insulation in cold weather, became useful in later stages for flight,

Some dinosaurs had feathers, but they could not fly. Birds later adapted the feathers to fly.
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*

Ans. The two types of reproduction are sexual reproduction and asexual reproduction. Sexual

l..l‘ tw 1n tabu];" I("lll I)etwee (l(']ll] l‘ alld recessive trait. “‘llat
0 dlfferel]ces n nant tra
S

Q. 11. - . lants in the F, generation/progeny were round, in Mendel’s 1je;)1‘(.)([1‘1ctiqr‘1 is f‘(.‘S}-)onsib_lc .‘for blmglnq in more \.f;n-iar%ol‘ls_ b_cc;u.us_e c’)[' t!ur p].‘oc%*ss ('{f' DNA‘
percentage/proportion of thf? plants 1 g g [CBSE (F) 2015) copying W]].ls..h may result in some error in i, Also, it involves fusion of male and female gametes
cross between round and wrinkled pea plants: from two different parents,

Q. 5. How do variations occur in an offspring?
Ang; SR Recessive trait Ans.  Dissimilarities between members of the same species is called variations. Tivo offsprings of the
S 1. The trait which remains hidden or which does same parents show certain variations. Variations occur due to sex chromosomes. Variations

0. 12.

Ans.

SHORT ANSWER QUESTIONS-II

T 1¢ Lrd it w ]. h appears in th(‘ F1 )l‘()Er(‘l]y iS ! ' B i
1 ' l - ‘ll l(} 1[ I ) 1 not ilp])ear 1 lh(‘ I ] ])I'()%(,Il)‘ 1S []16 recessive
inant. ‘
[101]].111(][] m—y

2. Itappears in less number.

2. Itappears in more numbers.

75% of the plants were with round seeds. fiese o ity ace bl
i i 10
How many pairs of chromosomes are present in human beings? Out of t escle) o
r i man beings?
chromosomes? How many types of sex chromosomes are found in huma g

) S mo I cimngs 11e SCX (,ll] 0mosomes,
no rs ()llf? el (){ Ih(ZSt <
23 l All'S Of Ch] (0] SOmes Are Pl esent in hLlII]d & ]

S " 4
Two types of sex chromosomes are there: XX and XY.

[3 marks]

Q.1
Ans.

Q.2.

Ans.

"BSE Delhi 2015
What is DNA copying? State its importance. . . - _ ‘[( i -.(S(lucain = ii
A process where a DNA molecule produces two similar copies of itself in a repro g

called DNA copying.
[ts importance are: - » e

(1) Tt makes the transmission of characters from parents to the next generation p

1] fation in t lation.

i) It causes variation in the popu ‘ . N
‘EWe cannot pass on to our progeny the experiences and qualifications earnegl;igl;;'lggm s
time”. Justify the statement giving reason and examples. [CBSE De

OR ' o
i i i earne
With the help of two suitable examples, explain why certain experiences and traits y

ir lifeti i t rations. When can such traits
people during their lifetime are not passed on to their next gene Syt

]
be passed on? . . e :
ifeti arning d: : l fitness, etc,
We acquire knowledge and skills in our lifetime such as learning dance, music, physicz ,
& <

But these skills cannot be passed to our progenies because: bving any changd
(i) Such characters or experiences acquired during one’s lifetime do not bring any

the DNA of the germ cell. . - o
(i) Only germ cells are responsible for passing on the characters from the parents to t )N[ X gi, [h)e
o ‘ i : S Are: Ao
These traits can be passed to the next generation when the changes are in the 1
< D I

germ cell.

Q 1- It can be
mine s IIE‘Vb()l n Illdl“ldua
. 3. leferent SpeCleS use dlffelent Stl‘ategles to deter € sex Of a

Ans.

VIO ¢ tal cues neti y d (] ]le(l E e y vin le fOI
. 1 lh statement b gl 1 g Examp
environmen or ge Call etermi XP aim C jS : Sa }‘b!‘e i

Environmental cue: | i
ich fertilised eggs are ke termines whether
In some animals, the temperature at which fertilised eggs are kept detern
s < 3

developing animal in egg is male or female.

In some animals like snail, individual can change sex.

Genetical cue: _ PO |
i ather will be a girl « > who inherits
A child who inherits an X chromosome from the father will be a girl and one w

chromosome from the father will be a boy.

. . . . . lnore
Q. 4. List the two types of reproduction. Which one of the two is responsible for bringing in

"BSE (A1) 2017}
variations in its progeny and how? [CBSE (A1)

7218

'_'\7.“#. T

Q. 6.
Ans,

Q.7.
Ans.

Q. 8.

Ans,

Q.9.

arising in germplasm (genes) of the organism are heritable. Mother and father contribute to the
gene pattern of the offsprings through their chromosomes, in which recombination occurs at the
time of gametogenesis. In zygote formation, gene pattern of both parents come together, that
tauses some variations between parents and offsprings and amongst offsprings also.

Why is variation beneficial to the species but not necessary for the individual?

The importance of variation in organism introduced during reproduction is that it helps the
species of various organisms to survive and flourish even in adverse environment. If all the
organisms of a population living in that habitat are exactly identical, then there is a danger that
all of them may die and no one would survive under those conditions. This will eliminate the
species from the habitat completely. However, if some variations are present in some individual

organism to tolerate excessive heat or cold, then there is a chance for them to survive and

flourish even in adverse excessive heat or cold, Thus, variation is useful for the survival of a

species over time.

What is speciation? List four factors responsible for speciation. [CBSE Delhi 2015)

Speciation is the formation of new species from the pre-existing population.

Factors responsible for speciation:
(i) Genetic drift

(iii) Geographical isolation

(i1) Natural selection
(Zv) Mutation
List in tabular form, two distinguishing features between the acquired traits and the inherited
traits with one example of each. [CBSE Delhi 2015]
OR
in tabular form, between acquired traits and the inherited
[CBSE Delhi 2015)

List three distinguishing features,
traits.
OR
Distinguish between the acquired traits and the inherited traits in tabular form, giving one
example for each. [CBSE Delhi 2017
OR

Differentiate between inherited and acquired characters. Give one example for each type.

[NCERT Exemplar]

Acquired Traits Inherited Traits ]

1. Brings about change in the DNA of the
cell.

1. Does not bring about change in the DNA of the
germ cell.

germ

2. Cannot be passed on to the progeny. 2. Can be passed on to the progeny.

3. Cannot direct evolution. 3. Can direct evolution.

Examples: Acquiring knowledge, loss of weight,
etc.

Examples: Skin colour, colour of the eye, etc.

In one of his experiments with pea plants Mendel observed that when a pure tall pea plant is
crossed with a pure dwarf pea plant, in the first generation, F, only tall plants appear.
(a) What happens to the traits of the dwarf plants in this case?

(b) When the F, generation plants were self-fertilised, he observed that in the plants of second
generation, F, both tall plants and dwarf plants were present. Why it happened? Explain
briefly. [CBSE Delhi 2016)
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Ans.

Q. 10.

Ans.

Q. 11.

Ans.

0. 12.

Ans.

Q. 13.

Ans.

(¢) The dwarl traits of the plants is not expressed in the presence of the dominant tall trait.

both the tall and dwarf traits are present in the ratio of 3 : 1. This

(b) In the F, generation,
eneration, but the

showed that the traits for tallness and dwarfness are present in the Fy g
dwarfness, being the recessive trait does not express itself in the presence of tallness, the

dominant trait.
What are chromosomes? Explain how in sexually reproducing organisms the number of

chromosomes in the progeny is maintained. [CBSE (Al) 2015, Delhi (C) 2017]
Chromosomes are thread-like structures, made of proteins and DNA, fou nd in the nucleus at the

time of cell division.
In sexually reproducing organisms, the gametes undergo meiosis
contains only half a set of chromosomes. When two gametes fuse, the zygote formed contains

the full set of chromosomes. Hence, the formation of gametes by meiosis helps to maintain the
number of chromosomes in the progeny.

Mention the total number of chromosomes along with the sex chromosomes that are present ina
human female and a human male. Explain how in sexually producing organisms the number of
chromosomes in the progeny remains the same as that of the parents. [CBSE Delhi 2017]
Human male has 22 pairs of chromosomes along with XY sex chromosome.

Human female has 22 pairs of chromosomes along with XX sex chromosomes.

The original number of chromosomes (the amount of DNA) becomes half during gamete
formation. When the gametes fuse, the original number of chromosomes (the amount of DNA)

, and hence, each gamete

is restored in the progeny.
“Two areas of study mamely ‘evolution’ and ‘classification’ are interlin

statement.

ked”. Justify this

[CBSE (Al) 2015]

OR

“Evolution and classification of organisms are interlinked.” Give reasons to justify this
statement. [CBSE (Al) 2017]
Different forms of organisms have evolved during the course of evolution. Classification deals
with grouping of these organisms into groups and subgroups based on their similarities and
differences. The more characteristics any two species have in common more closely they are
related. In other words, they will have a more recent ancestor.
Thus, classification helps is tracing the evolutionary relationships between the two organisms.
Hence classification and evolution are interlinked.
A pea plant with blue colour flower denoted by BB is cross-bred with a pea plant with white
flower denoted by ww.

(a) What is the expected colour of the flowers in their F, progeny?

(b) What will be the percentage of plants bearing white flower in F, generation, when the

flowers I, plants were selfed?
(¢) State the expected ratio of the genotype BB and Bw in the F, progeny. [CBSE (AI) 2015]

Parents BB " Ww
Blue White
Gametes

F, generation B?wa(bBluwe)
Selfing
F, generation ? d B 5
B BB Bw
Blue Blue
w Bw ww
Blue White

Q. 14.

Ans,

Q. 15.
Ans.

Q. 16.

Ans.

Q.17.

Ans,

Q. 18.

Ans,

(@) Blue
(b) 25%
(c) BB:Bw=1:2
Explain the following:
(a) Speciation
(b) Natural Selection [CBSE (Al) 201 5]
N :BSE (4 J]
(@) The process by whi w species deve ] isti i
) , prc )).\\ hich new species develop from the existing species is known as speciation.
The factors which could lead to speciation are
i) Geographicalisolati : ation ¢ i :
(1) Geogi dphlml isolation of population caused by various types of barriers such as mountain
ranges, rivers and seas. This le: epr ive i i '
“( g ; ivers and seas. This leads to reproductive isolation because of which there is no
ow of genes between separated groups of population.
(1) Genetic drift caused by drastic ¢ i i
j stic changes in the frequencies of partic
ge s of particular genes by chance
Pl q particular genes by chance
(1) Variations caused in individuals because of natural selection
b) Accordin arwin’s 'y of natur i indivi l
(h) pece gto P]u.wm s theory of natural selection, the individuals who are most suitable and
are succes Str : ' - -
bm(lcr llccelss u 1m struggle for existence for food, space, mate, etc. Their offsprings are also
developed and adapted to the environment. Whereas one who are less adapted to the

envir ay die. T ature selec
l\ ironment may die. Thus, nature selects better adapted organisms. This is called natural
selection of the well adapted, better developed individuals of species.

Natural selection and speciation leads to evolution.” Justify this statement, [CBSE Delhi 2017 ]

Natural selection is defi in fi

defined as : e i i i i
Fipre i thc' clmn}gc in frequency of some genes in a population, which
4 al advantage to a species. Whereas speciation is the development of a new species
rom pre-existing ones. e
This leads to a sec ‘gr i

. ‘ sequence of gr: hange in the primiti i illi

s leads 10 a sc 1 o I'gradual change in the primitive organisms over millions of years, to

species w ar v differ ix b is i

I iich are very different from older ones. This is called evolution.

IOSS][S dare lelated to EVOII.IthII I.lStlfV tlllS StatEIllellt lee tlle tWO Ways b’ “Vhlcll age Of t]le
J id
’ g

Phsiard s . e 3

[ ssils a;-? the remains of the organisms that once existed on earth, i.e., they are the preserved

l"lc l- o YT = 3 g S td ~, 1 g 4 . ;

( f(tlcs ol living organisms. ‘They provide evidence of evolution by revealing the characteristics

) ae " 1 v - - : . l
1€ past organisms and the changes that have occurred in these organisms to give rise to the

present organisms. e | “

Tivo ways of determining age of fossils are:
(1) Relative method—fossils closer to the surface are more recent.
(i) Dating—finding the ratio of different isotopes of the same element.

(@) Pltf.narm, Insects, octopus and vertebrates all have eyes. Can we group eyes of these
animals together to establish a common evolutionary origin? Justify your answer.
* e (1% . . '
(it) “Birds have evolved from reptiles”. State evidence to prove the statement
5 s i [CBSE Delhi 2015; (F) 2015]
we can not group them together because the structure of tl i :
No: cau : e eye in e: > organis
e ye in each of the organisms
(1t) Fossils of certain dinosaurs and reptiles show imprints of feathers along with their bones but
they could not fly presumably, using the feathers for insulation only. Later they evolved and
adapted feathers for flight, thus becoming the ancestors of present day birds.

Mention three important features of fossils which help in the study of evolution

o [NCERT Exemplar
(@) Fossils represent modes of preservation of ancient species. s
(b) Fossils help in establishing evolutionary traits among organisms and their ancestors
(¢) Fossils help in establishing the time period in which organisms lived.
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Q.19.

Ans.

Q. 20.

Ans.

Q. 21.
Ans.

Q. 22.

Ans.

F

Explain analogous organs and homologous organs. Identify the analogous and homologous
organs amongst the following:

Wings of an insect, wings of a bat, forelimbs of frog, forelimbs of a human.

Analogous organs are those organs which have different structural designs and origin but
perform similar functions.

Homologous organs are those which have the same basic structural design and origin but
perform different functions.

Analogous organs: Wings ol an insect, wings of a bat.

Homologous organs: Forelimbs of a frog, forelimbs of a human.

Explain with the help of an example each, how the following provide evidences in favour of
[CBSE Delhi 2017]

Ans.

evolution:
(a) Homologous organs (b) Analogous organs
(@) Homologous organs: The study of these organs suggests that these organisms with organs
having same structure but performing different functions have evolved from a common
ancestor, ¢.g., forelimbs of different vertebrates.
(b) Analogous organs: The study of these apparently similar organs suggests that the organisms
with apparently similar organs do not share common ancestory. Similarity in these organs is
superficial or design and the structure of these organs are very different, e.g., wings of bird

(c) Fossils
Q. 24.

Ans.

—

and wings of butterfly.
(¢) Fossils: They provide the missing link between the species, ¢.g., Fossils of dinosaurs with
feathers or fossils of prehistoric horse, etc.
Describe the contribution of Lamarck.
The gradual unfolding of organisms [rom pre-existing organisms through changes since the
beginning of life is called evolution. The theory proposed by J.B. Lamarck is known as the
theory of inheritance of acquired characters. According to this theory, the use and disuse of an
organ leads to acquiring of change in that organ. These changes or variations can be passed on
from one generation to the next but this idea of inheritance of acquired characters was soon

Q 25.

Ans.

discarded.

Name the organism Mendel used for his experiments. Explain about F, and F, progeny obtained
by Mendel when he bred the tall and the short varieties of the organism he experimented with.
Mendel used garden pea (Pisum Satioum) for his experiment. When Mendel crossed a pure tall
plant (T'T) with a dwarf plant (tt), the progeny thus obtained was called F; progeny/generation.

Q. 26.

‘Short
j_ it

Tall ’
1nE : X

!

Parents
Rerot Ans,

Gametes

F4 Generation Tt Al tall

On sel.fin;g 1

Gametes

F, Generation

Tall

Then he self-pollinated the F; progeny. The progeny now obtained is Fo. In I, progeny, he

found that 75% plants were tall and 25% were dwarf.

Q. 23.

Give a suitable example to
[CBSE (F) 2015]

f‘It i.s possible that a trait is inherited but may not be expressed.”

Justify this statement,

- OR

With the help of zzn example justify the following statement: “A trait may be inherited, but may
not be expressed”. [CBSE (A1) 2016]
OR |
possible that a trait is inherited but not expressed in an
[CBSE (AI) 2017]

How did Mendel explain that it is
organism?
’ne 1 Te e 2 - . F o F 3
Yes, it is possible that a trait is inherited but may not be expressed.
For example, \l\’llenlpl.u‘e tall pea plants are crossed with pure dwarf pea plants, only tall pea
plants are obtained in F, generation.
On selfing tall plants of F,, both tall and dwarf plants are obtained in F, generation in the ratio 3 : 1
Reappczn‘an‘ce 9[ ti'u? dwarf character, a recessive trait in I’y generation shows that the dwarf trait
was present in individuals of F, but it did not express.
4 1 ] . .

;‘Io“; led Mendel's experiments show that different traits are inherited independently?
ixplain. BSE ' ]

p [CBSE Delhi 2017]

M . 1 1 -y .

lendel ;:onc]luc%cd la dihybrid cross; and observed that though he started with two types of
parents, he obtainec Ly individuals in F appear: ination i
] RO, : B 'l;om types of individuals in F,. The appearance of new recombination in Iy
g ations along with parental type characters show that traits are inherited independently of
each other.

Name two homologous structures in vertebrates. Why are they so called? How do such organs
help in understanding an evolutionary relationship? i
Iwo homologous structures in vertebrates are:

(i) limbs of birds and reptiles.

(i) limbs of reptiles and amphibians.
These are called so because the organs have similar structure

various vertebrates.

to perform different functions in

The homologous characteristics of such organs indicate common
evolutionary relationship.

ancestory. Thus these exist an

Ina cross between p!ants with pink flowers and plants with white flowers the offsprings of F,
generation all' had pink flowers. When the ¥, generation was self-crossed, it was observed in
the F, generation that out of 100, 75 flowers were pink. Make a cross and answer the following:

(a) What are the genotypes of the F 1 progeny?
(b) What is the ratio of Pink: White flowers in the F, generation?

White ﬂowérs

Pink flowers
PP d

I o

P Generation

Gametes

F1 Generation Pp (Pink)

l Self-crossing

Gametes

_F_z Genér_a't!qn




5 ny is Pp (Pink) ' Q. 3. (i) Mention any two points of difference between acquired and inherited traits.
3 ¢ DIroge & .e . . . . . .
(@) (;enot.yl)e.o 1'1 ) gF ) siatiog Pk @ Wite : (7i) If the tail of a mouse is cut for twenty one generations, will the tail occur in the twenty
(b) Phenotypic ratio in Fy gen ; | second generation of that mouse? Give reason to support your answer.
) ' iii) Define the term — natural selection [CBSE Sample Paper 2016]
. e ; tate the role (iii) *
; i i favour of evolution in organisms and s '
Q. 27. List three factors that provide evidences in (CBSE (F) 2016] § Ans. (i)
of each in brief. T . . —
. ) quired Traits Inherited Traits
Thie LOT'S rovide evidences are: o : : : : — — - :
Ans. Three factors that p i ; s . eans may have different origin. 1. These are traits acquired during one's lifetime. | 1. These are traits inherited from one's
; s organs—organisms with similar looking organs may have difle £
(i) Analogous organs—organisim: B "™ : ek mav have similaril - predecessors.
) Homologous organs—organisms with apparently different looking organs may h: _ : ) ,
(z1) I ema gous org c 2. These are not inheritable. 2. These are inheritable.
origin. . ; P : . ; , :
(iii) F 5-1 dlow us to make estimates of how far back evolutionary relationships go. Fossils ! 3. Not present in the genetic make up. 3. Present in the genetic makeup.
ur) rossts—allow U ‘ ) . . o Rt “oANisI. . . ;
when chronologically arranged help in tracing the evolutionary history of an orga 4. Change in DNA will not result in any change in | 4. Change is DNA will bring about change in such
. ies? | { aink o . )
. ; . s ies lead to formation of a new species: such traits. traits.
raphical isolation of individuals of a specie i s
¢ g goes'c%:(;gsuftable explanation [NCERT Exemplar] (Any two)
rovi . _ e . . : . . ; _— i
Yo raphical isolation gradually leads to genetic drift. This may impose limitations to sexual (i) The mouse will continue to have-information for presence of tail in its DNA. So, it will
'S, OeOCTE sole L 2 . . ] ; ; o : . s : :
1 &:Og : ; f‘t} separated population. Slowly the separated individuals will reproduce among | continue to have tail because absence of tail is an acquired trait and not an inherited trait.
reproduction ol the separe < wit ' . g RPN YL . e 3 ; .
tl]lem%elvcs and generate new variations. Continuous accumulation of those new variations (i) Natural selection means that nature selects the best trait in a species, leading to survival of
[hrm; sh a few generations may ultimately lead to the formation of a new species. fittest and evolution of species.
] < & i . § . . 2 e
Wi tE.’ rganic evolution? It cannot be equated with progress. Explain with the help ofa = Q.4. Inthe following crosses write the characteristics of the progeny.
is an o ! o E
Q. 29. 'labl gle [CBSE (Al) 2017) § Cross Progeny
suitable example. . , 4 .
< . o e S over |
Ans. Organic evolution is a sequence of gradual changes which take p!(lce in the organism over .: () RRYY X RRYY
millions of years resulting in the formation of new organisms or species. Round, yellow and round, yellow
Evolution is not the progress from lower form of life to higher. It has given rise to more complex § (¢) Rr Yy X Rr Yy
body design even while simpler body designs continue to flourish. ._‘ Round, yellow and round, yellow
For example, human beings who have not evolved from chimpanzees, but both have common ancestors. | (iii) rryy X rryy
Te -3 ) . . i . .
Gi ample of the characteristics being used to determine how close two species are in | Wrinkled, green and wrinkled, green
Q. 30. “’le i‘}“ :::ry tl;ms [CBSE (F) 2017) § (iv) RRYY X rryy
evolutio . ) - 1 . A— _
A Study of homologous organs such as forelimbs of mammals, birds, reptiles and amphibian shows Round, yellow and wrinkled, green [NCERT Exemplar]
ns. Studyo $C f : . PN W st .
that Zhough they perform different functions but they have similar basic or inter nal structure, £ Ans.  (5) Round, yellow
This is because they have evolved from common ancestor and help us in determining the % (i) Round, yellow
closeness between two species in evolutionary terms. i Round, green

: Wrinkled, yellow
LONG ANSWER QUESTIONS [5 marks] | S, pge

(s11) Wrinkled, green

Q. 1. Explain with reason why giraffe has long neck.. o 1 b their nocks atl

Ans. According to Lamarck’s theory of use and disuse, glra.ﬂes hac tgrstle C ! thelr necks 2
forelimbs for feeding on leaves of tall trees IJCL:ElLlSC of which these’ o1 %axls-}x_"(,ffe,s ne%]; e
this theory has been completely discarded. It is now proposed that, tl?)glll a e N
with time because of ‘necking’ battle with time and natural selection. Only giralles

ks survived. o
Q. 2. 1(1;:1; the basic features of the mechanism of inheritance. [NCER1T Eanj)f(lf]
Ans. (/) Characters are controlled by genes.
(if) Lach gene controls one character.
(iii) There may be two or more forms of gene.
(iv) One form may be dominant over the other.
(v) Genes are present on chromosomes. - o
(vi) An individual has two forms of gene whether sm.nlar (‘)}‘ dlssmul'fu: '
(vit) The two forms separate from each other at the time of gamete formation.

(viii) The two forms are brought together in the zygote.
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() Round, yellow
Q.5. How do Mendel’s experiments show that the
(1) traits may be dominant or recessive,
(i1) traits are inherited independently? [CBSE (AI) 2015, Delhi (C) 2017)
OR
How do Mendel’s experiments show that
(@) traits may be dominant or recessive?
(b) inheritance of two traits is independent of each other? [CBSE Delhi 2017

(i) When Mendel cross—pollinated pure tall pea plants with pure dwarf pea plants, only tall
plants were obtained in F, generation. On self pollinating the F; progeny, both tall and
dwarf plants appeared in F, generation in the ratio 3 : 1,

Ansg,

Appearance of tall character in both the F, and F, shows that it is a dominant character. The

absence of dwarf character in F, generation and its reappearance in Fo shows dwarfness is
the recessive character.
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ing r s seeds with pure-
(i) When Mendel first crossed pure-breed pea plants having 10111:(1-)/(3!]0\; e.elrl:ds ufle(]s}“(m3
'l : i : g -yellow se /
; i T >d-green seeds, he found that only round-y _
breed pea plants having wrinkled-g : : OHLIRUN ge W seots piove
i 'St- -ation. No wrinkled-green seeds were obtainec g .
roduced in the first-generation. : LTI ik e
Erom this, it was concluded that round shape and yellow colour of the seeds were do
traits over the wrinkled shape and green colour of the seeds. s
When the F; generation pea plants having round-yellow 1s)ecds WC]CfCllOb?)-e 1;“1 gOlom
A i . e e : |
inati ; f seeds having different combinations o ‘
ollination, then four types o vi ‘ hape anc co our
Efere obtaiz;ed in second generation (F,). These were round-yellow, round-green, wi
i -gr ds.
ellow and wrinkled-green see - - | .
guch a cross is known as dihybrid cross as two sets of corresponding characters are
considered. -
i d natior
Mendel observed that along with round-yellow and wrinkled-gi een,1 two ;ICWI‘C();;E]C ra;jm]ls
i ‘ g the F : ;
istics, T -gr | wrinkled-yellow, had appeared in 9 ati
of characteristics, round-green anc red i b
asi i servation, Mendel concluded that though the two p
On the basis of this observation, ncl ugl af arign
characteristics (seed colour and shape) combine in the F; generation, they get separa d
behave independently in the subsequent generation.
: ; A
Q. 6. What are the various evidences in favour of evolution:
OR .
i i i in favour of evolution
Explain with an example for each, how the following provides evidences
in organisms: o .
s -
] S organs (i) Analogous o
. Honfrlogou ’ [CBSE (A) 2015]
(iii) Fossils
OR
ion i i he role
i i i f evolution in organisms and state t
i s that provide evidences in favour o g
Lil'St thlf(?e fl'::n“imfr P [CBSE (F) 2016, 2017)
of each in brief. |
Ans. The following are the various evidences in favour of evolution: . o g
(i) Homologous organs: Organs with a common basic structural design but w1tl.1 (1d ell)f-n::]
5 -~ 3 o -~ . 3 - 1.
functions are said to be homologous organ. For example, forelimbs of a frog, lizard, bi

and man. . | o
The forelimbs of man are used for grasping, of lizard for running, of frog for propping up
and bird for flying. They have different functions but have same structural pattern.

Human Bird

Frog Lizard

Homologous organs

iffer ic structur form similal
(ii) Analogous organs: The analogous organs have different basic structure but per tl(In n;.fferem
: : v ) f
functions. For example, the wing of insects and the wing of birds, h‘ave a totally di
anatomy and origin but they perform the same function of flying in air.

(a) (b)

Wing of an insect Wing of bird

Analogous organs

(#ii) Evidences from fossils: The fossils also
fossil Archaeopteryx Tooks like a bird but it
in reptiles. This observation provides

provide evidences for evolution. For example, the
bears a number of other features, which are found
a clue that birds have evolved from reptiles.

Q. 7. Explain the ways in which evolutionary relationships can be traced.

Ans.  Evolutionary relationships can be traced in the following ways:

(?) Study of homologous organs: Some organs in different organisms are similar in structure
and design because they are inherited from 4 common ancestor. For example, forelimbs of
horse, wings of bird and arms of man may be functionall)r different, but because of their
similarity in structure, origin and design, they indicate that horse, birds and man are closely
linked and had a common ancestor.

(it) Study of fossils: Fossils are the remains or impressions of organisms that existed in the

past, allow us to study organ structure of organisms that are no longer alive. Comparing
their organ structure with organ structure of present day organisms also enable us to trace
evolutionary relationships.

(#1i) Comparing DNA of different species: This will give us a direct estimate of how much the
DNA has changed during the formation of these species. This, too, can be used as
to trace evolutionary relationships.

Q. 8. Describe Darwin’s theory of evolution.

a criterion

Ans. Tollowing are the points of Darwin’s theory of natural selection:
(#) Over-production: Every organism has enormous potential to reproduce.

(ii) Struggle for existence: Population size of an organism is limited due to struggle between the

members of same species as well as the members of different species. It is due to struggle for
food, space and mate.

(i) Variation: Due to struggle, the fit organisms possess some variations which are favourable,
and they can leave the progeny to continue the favourable variations.
(iv) Survival of the fittest: The fittest organism survive to continue the favourable variations.

(v) Formation of a new species: These variations when accumulated for a long time, leads to the
origin of a new species.

Q.9.

Explain Mendel’s experiment with peas on inheritance of characters considering only one

visible contrasting character. [CBSE (F) 2015]

Ans.  Mendel conducted breeding experiments with garden peas:
(?) He studied plants (pure) of a tall/short varieties.

() He crossed them and obtained I, progeny.

(#it) He found that F, progeny was all tall plants.

() He selfed the (hybrid) plants of F| progeny.




Q. 10.

Ans.

Q. 11.

Ans.

Q.12.

Ans.

(v) He found that in Iy progeny there were tall as well as short plants.
(vi) The three quarter plants were tall and one quarter was short .
(or any other contrasting character may be taken.)
What are fossils? How are they formed? Describe in brief two methods of determining the age
of fossils. State any one role of fossils in the study of the process of evolution. [CBSE (A1) 2015)
OR
What are fossils? How are they formed? List two methods of determining the age of fossils,
Explain in brief the importance of fossils in deciding the evolutionary relationships.
[CBSE (F) 2016, 2017)
Fossils are dead remains of animals and plants from remote past.
Fossils are formed when dead organisms are not completely decomposed. The organisms may
get trapped in resins of tree, lava of volcanoes or hot mud, which when hardens retains the
animal’s parts thus forming fossils.
Two methods of determining the age of fossils are:
(i) Relative method: By estimating the age of the layer of earth’s crust where the fossil is found.
Fossils near the surface are recent and those in the deeper layers are more ancient.
(ii) Radio-carbon dating method: By detecting the ratios of different isotopes of carbon in the

fossils.
Fossils play the following roles:
(i) By determining the age of fossils we come to know the type of earth strata present at that
time.
(i1) We can also know the type of animals and plants present on the earth at that time.
(i) They help in establishing evolutionary relationship by providing connecting links. (Any one)
What is speciation? 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? Explain. Give reason to

justify your answer. (CBSE Delhi 2016, (IF) 2015]

Speciation is the formation of new species from the pre-existing population.

Factors responsible for speciation:

(1) Genetic drift (1) Natural selection
(i) Geographical isolation
Geographical isolation cannot be a major factor in the speciation of a self pollinating plant species

because physical barrier cannot be created in self-pollinating plants.

(tv) Mutation

A. How does speciation take place?

B. Define the term gene.

C. 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? Express with the help of flow chart. [CBSE Sample Paper 2016)
A. Speciation may take place by
(1) Migration (1) Natural selection
(#31) Mutation (iv) Genetic drift (Any two)
B. The segment of DNA which is functional and is made of nucleic acids and protein is called gen®
C. Given,

Mother has red hair which is recessive, i.c., bb

Father has black hair which is dominant, j.e., BB or Bb
A ;

The inheritance pattern can be shown as follows:

Parents Father Mother

BB/Bb X bb
Gametes e o
F1 Generation Bb

(Black colour)

Thus, the child will have black hair.

.13. H ‘artifici i
Q ow has the method of ‘artificial selection’ by humans helped in the evolution of different

Ans.

vegetables?

A W]l(l val Ie[; « < d « b
Uf A Pldllt m l)— S]l W dl[}f rent v 1 umans ]1 Ve S¢ 1(,( t(_(l me su h
O 1 ar .:lth]lS. H SO C

‘dlidl]ts arld gl‘OWIl the“l f()l i (l 1Trin ”le ()I 1 ey l o1
g€n€1d' tl()l’]S al'l(l U g i
- course
) "C' | g tir L&Y t}] lave be( me
POI CXHI]]})IC, variants ill “’]Id C(lbb

. age were selected on the basi “tai :
R e basis of certain features to generate

t) Short distz 2 7 ( i

F ,) rt distances between leaves, led to formation of green leaf buds—the common cabbage
(i) Arrested flower development has bred broccoli -
(22) 'The variant with sterile flowers has made the cauliflower.

(@) Variant with swollen leaf parts—kohlrabi

(v) Variant with larger leaves—kale.

HOTS (Higher Order Thinking Skills)

Q. 1.

Ans.

Q. 2.

Ans,

Q.3.
Ans,

Why do all the gametes formed in human females have X chromosome?

NCERT Exemplar
! [ plar]
uman females have two X chromosomes called sex chromosomes. During meiosis at the time

g
X

Th : . ;
e sex o.f an infant 1.5 determined by the type of sex chromosome contributed by the male

gsmete. Smcc? the ratio of male gametes containing X chromosome and those containing Y

chromosome is 50 : 50, the statistical probability of male or a female infant is also 50 - 50

Why did Mendel choose pea plant for his experiments?
(@) Easy to grow

(b) Short lifespan

(c) Easily distinguishable characters

(d) Larger size of flower

(e) Self-pollinated

[NCERT Exemplar] |




Q.4. Give reasons for the appearance of new combinations of characters in the F, progeny.
[NCERT Exemplar]
Ans. The tall/short and round/wrinkled seed trait are independently inherited.
Q.5. Why is making anti-viral drugs more difficult than making anti-bacterial medicines?
Ans. Since viruses have very few biochemical mechanisms of their own, anti-viral drugs can’t be
made so easily.
0.6. Evolution has exhibited a greater stability of molecular structure when compared with
morphological structures. Comment on the statement and justify your opinion.
[NCERT Exemplar]
Ans. We see immense diversity in size, form, structure and morphological features in the living world.

But at the molecular level these diverse types of organisms exhibit unbelievable similarity.
For instance, the basic biomolecules like DNA, RNA, carbohydrates, proteins, etc., exhibit

remarkable similarity in all organisms.

Proficiency Exercise

Very Short Answer Questions [1 mark]

1. A man with blood group B marries a woman with blood group O and their daughter has blood
group O. Is this information sufficient to tell you which of the traits, i.e., blood group B or O is

dominant? Why or why not?

2. Sexual reproduction brings marked variation in the offsprings while asexual reproduction does
not. Why?

3. What is heredity?
What do you understand by monohybrid and dihybrid cross performed by Mendel?

5. What is the cause of variation?

Short Answer Questions-| [2 marks]

6. A changein DNA that isuseful for one property to start with, can become useful later for a different
function. Explain.
7. Name the scientific terms used to represent the following:
(i) The branch of biology dealing with the study of heredity and variation.
(i) The transmission of traits from parents to offspring.
8. In human beings, the statistical probability of getting either a male or a female child is 50 : 50.

Justify this statement with the help of a diagram.

9. What are homologous structures? Give an example. Is it necessary that homologous structures
[NCERT Exemplar]

always have a common ancestor?

Short Answer Questions—II [3 marks]

10. How is the sex of an offspring determined in the zygote in human beings? Explain with suitable
diagram showing the cross between male and female gametes.
11. What is natural selection? List the main concepts of Darwin’s theory of natural selection.

i2. . T.he sex of.a newl‘)orn individual in some species is largely determined genetically, while in others
itis otherwise”. Give three different examples to justify this statement.

13. Give reasons why acquired characters are not inherited. [NCERT Exemplar]
14. Name the descendants of wild cabbage. How were they developed?

15. How do Varie.ltions arise in organisms? “‘Variation is useful for the survival of species.” Justify this

statement with the help of an example. [CBSE (F) 2017]

16. What are fossils? How do they act as an evidence for organic evolution? [CBSE (F) 2017]

Long Answer Questions [5 marks]

17. Bacteria have a simpler body plan when compared with human beings. Does it mean that human

beings are more evolved than bacteria? Provide a suitable explanation. [NCERT Exemplar]
Why are flippers of whales and wings of birds considered as homologous organs.
Explain struggle for existence.

18.
19.

20. Study the following cross and showing self pollination in Fy, fill in the blank and answer the

question that follows:

Parents RRYY X nyy
Round, yellow Wrinkled, green
F, - RrYy X

Round, yellow

In the above cross what are the combinations of character in the F, Progeny? What are their
[NCERT Exemplar]

ratios?
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