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CHAPTER-15 Inheritance

Q.1

Ans:

Q.2

Ans:

15.1 INTRODUCTION TO GENETICS ¥

15.2 CHROMOSOMES AND GENESS & .
LONG-QUEST:0N SRR

Describe structure of DNA. (n 4 B ' _ \ ¢ondrstanding the Concept Q.1)
Describe t!‘se-st"uctu e of cr.rgnjatlr;
| ! 'STRUCTURE OF DNA

i_'”ﬂ'.thi Jeres: :
i Polynucleotide
~In _1953, James Watson and Francis strands Phosphate-sugar
Crick proposed the structure for DNA backbone
that is why it is called, Watson - Crick
Model of DNA.
Double Helix Structure:
According to the Watson - Crick Model,
a DNA molecule consists of two
polynucleotide strands. These strands
are coiled around each other in the form
of a double helix.

. H bond
Backbone: Double helix ) ones
There is a phosphate-sugar backbone on a Nr'l”ogﬁnous bases
the outside of double helix. ._Z osphate

. . ——Sugar
Nitrogenous Bases: Figure: The Watson and Crick Model of DNA

The nitrogenous bases are on the inside

of the double helix. In double helix, the nitrogenous bases of opposite nucleotides form pairs
through hydrogen bonds.

Specific Nucleotides Pairing:

The pairing of nucleotides is highly specific. The nitrogenous base adenine of one
nucleotide forms pair with the thymine of opposing nucleotide, while cymsme formQ san
with guanine. — (Je N (VU0
Hydrogen Bonds: o AT NN [ (O o~
There are two hydrogen bonrds, betw 22t agierne, an(J t1y Ting \/h Ie hc re are three hydrogen
bonds between cytosine and ¢ugn; ne. n

Describe DNA| r,phca‘t!m ’i B\ \ VA (GRW 2016, DGK 2015)

| \_DNA REPLICATION

a1 roductl 7n

_;.__r

B2 I:)I\, a cell divides, its DNA is replicated (duplicated). It is done to make the copies of the
= chromatids of chromosomes.

MECHANISM OF REPLICATION
Uncoiling of DNA:
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Q.3

Ans:

During replication, the DNA double helix is unwound and the two strands are separated
much like the two sides of a zipper. : ™

'_LH__ ECNE T el N N

Templates: Y Sta@sEn, N | T:'m:‘.lf‘!.'fb.*
Each strand acts as a template Dpuble Heliy — | Isherarated | |_“aslrands
to produce another strand. £ unound |\ T T
Pairing of Nucleotides: vy u__J“ oy

The DN/ zmy late, averoneno! 15"‘ SN i

bases mzra' pairs with, vhe |~ i;I'

nitrogenous ' \basks | f| ‘new
«.u leotides i this vvay, both
tunp'”te strands make new
~'polynucleotide strands in front

of them. 2 strands of & &&

New DNA Molecule: parent DA New Fici,®
Each template and its new Rlicleclidos New DNAs

strand together then form a new

DNA double helix, identical to

the original.

Explain how does DNA of chromosome work? (U.B) (LHR 2014)
WORKING OF DNA CHROMOSEMS

Figure: Replication of DNA

Genetic Material:

DNA is the genetic material. It contains the instructions to direct
all the functions of cells. It performs its role by giving
instructions for the synthesis of specific proteins.
Some proteins perform structural roles while the others act as
enzymes to control all biochemical reactions of cells.
DNA Control:
In this way, whatever a cell does is actually controlled by its
DNA. In other words, DNA makes the characteristic or trait of cell
or organism.
Expression of Trait:
The traits are made by specific proteins. Specific proteins have
specific number and sequence of their amino acids. DNA e
controls this sequence of amino acids by the sequence of its | Fique Cecationsi 4&.5
nucleotides. During protein synthesis, the sequence of DNA-/| [ [*“eniZhromol C'nves '
nucleotides decides that what will be the sequgrice. of an r-.o'*zir‘id¢-' \ L"-'—.'—._’“—r:—;j =
Transcription: 1 \ e
The specific sequence of L\NA A | IE’)fld,b i€ 'coni ’d in thn form- of messenger RNA
(mRNA) nugientides. Tb.u prnceqs S Calr&d Wamsormtlo i
Translatior) | .~ ™
The mRI\A Lar s | tt »equmcm GIts nucleotldes to ribosome. The ribosome reads this
seguerie énai joins S)e.r‘l.tl(, amino acids, according to it, to form protein. This step is known
*1: ITI"|P*JL‘ )

nle part of DNA (sequence of nucleotides) that contains the instructions for the synthesis of a

““particular protein is known as a gene, each chromosome contains thousands of genes.

Gene-Trait Relationship:
The part of DNA (sequence of nucleotides) that contains the instructions for the synthesis of
particular protein is known as gene. DNA of each chromosome contains thousands of genes.
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Like chromosomes, genes also occur in pairs, one on each homologous chromosome. The .
locations or positions of genes on chromosomes are known as loci (Singular-locus). - | 1
Each gene determines a particular trait in an organlsm Each |ndtv|duarmame> af eaﬁt ol |
pair of genes for each trait. A - AU —
Representation: ) ' ' "

For convenience, pairs of gene< are "fpreﬁenr d 'c,v & InttaL or svrabol.

Both memhe sipfagene p:!r mey b tne same n (6me iaividuals (a condition which we may

The sequence of
DNA nucleotides
is copied in the

form of mMRNA

Ribosome reads the mRNA
sequence of nucleotides and
joins specific amino acids

OO
Specific protein
(structural protein or enzyme)
makes the characteristic of the
cell and organism

Figure: Working of DNA (Central Dogma)

15.1 SHORT QUESTIONS

Q.1 Define genetics. (K.B) (GRW 2016)
Ans: GENETICS
Definition:
“Genetics is the branch of biology in which we study inheritance”.
Q.2  Define inheritance. (K.B) (LHR 2017)
Ans: INHERITANCE
Definition:
Inheritance means the transmission of characteristics from parents to offspring -
Q.3  What are traits? Give some examples of traits in human. (K.B) . (GRw.2es " [
Ans: TRAITS B - .:._._.-- ; " - 3y A WY
Definition: N | 7 A
“Inherltable characteristics are called ualts LA E LV VAN N
In human some mhentabln cnarat,terl tIU ara gﬂlvara be‘imn =
e Height) | | "~ | ™ \

e Colour of aya‘ \

o Anglligence || 1! 3
QAN [Whkt s Enomatin? (K.B)
NN RN CHROMATIN
AN A Chromosome is made of chromatin material (simply as chromatin). Chromatin is a complex

material, made of DNA and proteins (mainly histone proteins).
Q.5 Define genes? (K.B)
Ans: GENES
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Q.6

Ans:

Q.7

Q.8
Ans:
Q.9
Ans:

Q.10
Ans:

Q.11

Ans:

Q.12
Ans:

Q.13
Ans:

’\rs:

o Definition:

Definition: )
Parents pass characteristics to their young through gene transmission. Egual numbgis-cf
chromosomes from each parent are combined during fertlllzatlon The crrm.nusome 5 ,ar ytae
units of inheritance called the genes.

What are homologous chromoson‘ns Hnm mEny, homuloqcus cr: rolnossiniés are present

in human body cells? (U.B) _ | (LHR 2014)
HOMOLCGOUS C H?()I N1GSOMES

Pairs of nm mcsomesi a al plmd call'are <nw ;.35 homologous chromosomes.
Example st Humar:

In human Doy czlls,) ther's Are. 2 pairs of homologous chromosomes for a total of 46 chromosomes.

Derink nuclensornis! (K:8) (BWP2015, LHR 2016, 17)

NUCLEOSOMES

Nucleosome

DNA wraps around histone proteins and forms
round structures called nucleosomes. DNA is also
present between nucleosomes. In this way the
nucleosomes and the DNA between them look
“beads on a string”.

The fibres consisting of nucleosomes condense into  Proteins
compact forms and get the structure of| Figure: Chemical Composition of Chromosome

DNA between
nuclecsomes

chromosomes.

Define transcription and translation. (K.B) LHR 2016

Page no 168.

Name nitrogenous bases found in DNA molecule. (K.B) LHR 2017

Page no 168.

Describe two major processes of organic evolution. (K.B) LHR 2017

Page no 186.

Differentiate between transcription and translation. (K.B) (LHR 2016)
OR

What is meant by transcription? (A.B) (GRW 2016)
OR

What is meant by translation? (A.B) (GRW 2016)

_ ~ DIFFERENTIATION
The difference between transcription and translation is as follows:

e The specific sequence of DNA | ¢ The mRNA carries the sequence of its
nucleotides is copied in the form of nucleotides to ribosome. The ribosome |
messenger RNA (mMRNA) nucleotides. read this sequence and jeivie, specifisi—,
This process is called transcription. amino acids, acrnrdlngH tGnit, \to Tarmi

~\ protein,, _Tnls step) |Q \10 N”‘ Las |
DNA—mRNA |\ Trasation. \ -
Voo T A RN, A-bP) o-Leln

Define central dogma’) (U. I‘:) |
Page no "\ | ' '
Differentizre, bﬂlwebn gene and ‘*'N&»‘ K D) (LHR 2014, 16 MTN 2015, SWL 2015, DGK 2015)
i DIFFERENTIATION
The.diiferences tn waer* gene and alleles are as follows:

M[R]H‘I Alleles
f Definition
e The part of DNA (sequence of| e The alternate forms of a gene are
nucleotides) that contains the instructions called alleles.

for the synthesis of a particular protein is
known as a gene.

Example
e Gene for Height | e “A” and “a” are the two
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e Gene for Intelligence alternate forms of a gene and B
and b are the alternate forms of
another gene. 1< .~ % [
Q.14 Differentiate between genotype and phenoty;e? (K.B) ' RNy 0 e 2515)
- OR P
What do you know about gznntype = (LB, \ A _ (GRW 2016)
Ans: MEEERIENTIATICN

The differendes betieen ¢ genniype aind nheinntviic-are as follows:

’-lllli’m&'llllﬂ

Tl spacific chmbinstion of gene in an The expression of the genotype in the
_ | irdiviglazl isTknown as genotype. It is of form of trait (in our example, being albino
IR\ ‘ two types. or having normal pigmentation) is known
‘ e Homozygous Genotype as the phenotype.
e Heterozygous Genotype

Q.15 What are homozygous and heterozygous genotype? (K.B)
Ans: DIFFERENTIATION
The difference between homozygous and heterozygous genotype is as follows:

Homozygous genotype Heterozygous genotype

e The genotype in which the gene pair | ¢ The genotype in which the gene pair

contains two identical alleles (AA) is contains two different alleles (Aa)
called homozygous genotype. called the Heterozygous genotype.
Q.16 What are dominant and recessive alleles? (U.B) (SWL 2015)
Ans: DIFFERENTIATION

The differences between dominant and recessive alleles are as follows:

Dominant allele Recessive allele

Definition
e When in the heterozygous condition one | ¢ The allele which is not expressed is
allele masks or prevents the expression of called recessive allele.
the other, it is called the dominant allele.
Example

e “R” allele is dominant over “r” allele for | ¢ “r” allele is recessive for the shape of
the shape of seed. seed

Representation e

e The dominant alleles are represented by | e Recessive alleles 'z,J'P reprece lted I)\

capital letters. T lower 359______'_-___.- ) N
Q.17 Can dominant allele effect thP nature of rec ESuI.VE allele" (1! B“ §
Ans:  TEAPR __Sb_lill_ '

| =S ==

A domin; mL Llle le. nr.y ,unpm sed tne\xp LSSIUF‘ of recessive allele. It does not affect its nature.
Q.18 What is clb r |sm'7 /\/rm rts gﬂmt, S5e7 (A. B)

AnNS: - bovh ol ALBINISM
N ) |Gendiioirwhich normal body pigments are absent.
S Genotype:

It is also controlled by one pair of genes. “aa” is a genotype of albinisim because it’s a recessive trait in hur
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15.1 MULTIPLE CHOICE QUESTIONS

1. The idea of transmission of characteristic to-off spring was °xp|amer r\‘/ (K.2

(A) Greger Mandel _ ) _(1B),Jariley Vi/gtson
(C) Fransis crick Y \D) én Bépist Db Lamark |

2. The brarch'of Biolegy thai dedis With triheritarice:<(K.B) (DGK 2014, LHR 2015, SWL 2015)
(A) Physiziugy CL L s (B) Ecology
(C) Pharmacoipgy: | |\ (D) Genetics

2. 7| [Wihicn eftae'foilowing is an example of inheritable traits (U.B)

LAY Height (B) Colour of eye
' (C) Intelligence (D) All

4. The chromosomes carry the units of inheritance called . (K.B)
(A) Genes (B) Traits
(C) Alleles (D) Genetics

5. Genes contains the specific instructions for the synthesis of: (K.B)
(A) Carbohydrates (B) Vitamins
(C) Lipids (D) Proteins

6. Which of the following statements regarding genes is false? (U.B) (LHR 2013)

(A) Genes are located an chromosomes

(B) Genes consist of a long sequence of DNA

(C) A gene contains information for the production of a protein
(D) Each cell contains a single copy of every gene

7. In humans, pairs of homologous chromosomes are: (K.B) (DGK 2015)
(A) 21 (B) 22
(C) 23 (D) 24

8. DNA wraps around histone proteins and forms round structures, called: (U.B) (BWP 2014)
(A) Chromatin (B) Chromosome
(C) Nucleolus (D) Nucleosomes

9. Watson and Crick proposed the DNA model in: (K.B) [ =5
(A) 1951 ~  Bhess\| N N LEA
(C) 1955 A AR N

10.  According. o \’\/atson anu acrick/moael of DNA the bJu.Kbone of DNA is formed of (U.B)
(A) Sugai=i!- 'Béshs v () 1R \ I B) Phosphate Sugar
(C) N-Basz-Riosphate! | (W (D) N-Base-Sugar —Phosphate

A1~ (PR D| 1A mbleci! < adenlne always pairs with: (K.B)
J N (/-\ Guanine (B) Cytosine

(C) Thymine (D) Uracil

12. How many hydrogen bonds are present between cytosine and guanine? (K.B)
(A) One (B) Two
(C) Three (D) Four
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13.

14.

17.

18.

19.

20.

21.

22.

24,

The inside of helix is formed of (K.B)

(A) N-Base (B) Phosphates .
(C) Ribose (1) Deoxyribose— “
The locations or positions of genesori chmmo»un es: (K.E)
(A) Loci . 71 (&) Trails. AL '
(C) Inheritarice VYA \ \D‘ Mucieotides
How marty 3pts ot r.ucﬁeotljas arg-present in DNA? (K.B)
(A1 ' \ (B) 2
W [l o (D) 4
~Ribosome reads the sequence of mMRNA nucleotides and joins specific amino acids to
form proteins. This step is known as: (U.B) (LHR 2012
(A) Combination (B) Replication
(C) Transcription (D) Translation

Which of the following statement is incorrect regarding to the process of DNA
replication (U.B)

(A) Replication results into formation of two identical helixas of DNA from single Bond
(B) Both strands of Double helix in replication act as template

(C) Replication occurs during mitosis

(D) Replication means the creation of copies of the chromatids of chromosomes

A specific combination of genes in an individual is called: (K.B) (GRW 2013)
(A) Genotype (B) Phenotype
(C) Dominance (D) Recessive
Three possible combinations of pair (A and a) of genes (genotypes): (K.B)
(A) AA, Aaq, aa (B) AA, AA, aa
(C) AA, BB, aa (D) AA, Bb, aa
Cytosine always make pair with: (K.B) (LHR 2016, DGK 2014)
(A) Guanine (B) Hydrogen _ . N\
(C) Adenine (D) Thymine AN (T 31
Genotype in which gene pair contains two fde¢ntical- ldies s cal |ed iU B MLHF 1015, GRW 2016)
(A) Homozygous Vo ~(B) Hetwoz;gow ;
(C) Hemizygeus A \ (C) Homu’hnaua
If organizms hale geqot YRz cf AA-bN IV rmﬁy Types of gametes can it produce? (U.B)(LHR 2014)
A3 (B) 2
_ '\].]_ Vil (D) 4
"1 ' The specific combination of gene in an individual is known as: (K.B)
(A) Genotype (B) Phenotype
(C) Gene (D) Allele

The specific sequence of DNA nucleotide is copied in the form of messengers RNA
nucleotide, this process is called: (U.B)
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(A) Translation (B) Transcription
(C) Transmission (D) None _
25. In DNA molecule, guanine always pairs with; (K.B) H
(A) Adenine _ ' (3), Gywosine
(C) Thymine ' (D) Lravil
26. A DNA riclectle cersists 6f | Y 4 | |\ aalyhicleotide strands. (K.B)
(A) Two | L — ('B) Four
(C)Thitee | |} |\ |1 (D) One
27/ ] |Aitein a2 torm of gene is called: (U.B) (LHR 2016, 17)
J | | “(A) DNA (B) Gamete
(C) Chromosomes (D) Allele
28.  Transmission of characters (triats) from parent to offspring is called: (K.B)
(A) Inheritance (B) Mutation
(C) Regeneration (D) Reproduction
29.  These are the unit of inheritance: (K.B) (GRW 2017)
(A) Genes (B) Alleles
(C) Phenotype (D) Genotype

30.  Align the given events w.r.t the synthesis of protein
DNA-protein (nucleus)

DNA-mRNA (nucleus)

MRNA-protein (cytoplasm) (U.B)

(A) 1&3 (B) 2&7
(C) 2&3 (D) 3&2

15.3 MENDEL’S LAWS OF INHERITANCE
LONG QUESTIONS

Q.1 Why did Mendel select pea plant? (A.B)
Ans: SELECTION OF PEA PLANT
Introduction: / A
Gregor Mendel was a monk (priest) in Austria. He develonw fne fun,da .iPmaI m inginics
of genetics. - )
Mendel proposed that there fare “speC'al f3 uors” in) organ'sms,) wnch (ontrol the expression
of traits and_their transmlsswor‘ {0 /nxi gewelatms Thesa—factors iwere eventually termed
genes. LR P |\
PeaPlanf; | |\ T L 4L \ -
Mende! selected \Cea p!ant L risum sativum) to carry out a large number of experiments. He
-, [Ty e chat|ar, argarism for genetic experiments should have the following features:
_- J'I' NN Ditferent Traits:
"/ ““'There should be a number of different traits that can be studied.
Contrasting Traits:
The organism should have contrasting traits. Each trait studied in pea plant had two distinct
forms.
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Example:
The trait of height there should be only two very different phenotypes i.e. tallness-and dwarfress,
DIFFERENT TRAITS AND THEIR PHENOTYPES STUDIEE-BY NiENOE [

VPhespits NN

Foundiena, Vi/rivigled

Seec: Sl 1ape

______ IYellow and-Greer-
Fl")ﬂe_ i,t_)le_lr_ [\Purplz-znd White
| Rou Shape — | Flat and Constricted
Pya-Colour Green and Yellow
_ [ BN A Flower position | Axial and Terminal
' J AN B Stem Length Long and Short
- Self-Fertilizing Plant:
The organism (if it is a plant) should be self-fertilizing but cross fertilization should also be
possible.
Life Span:

The organism should have a short but fast life cycle.
Cross Fertilization:
Normally, the flowers of pea plant allow self-pollination. Cross pollination can also be done
by transferring the pollen grains from the flower on one plant to the flower on another plant.
Mendel’s Success:
Mendel's succeeded in his work not only because he selected the right organisms for his
experiments but also because he analyzed the results by using the principles of statistics (ratios).
Q.2  State and explain Mendel’s Law of Segregation. (Understanding the Concept Q.3) (K.B)
(LHR 2016)
Ans: MENDEL'S LAW OF SEGREGATION
Statement:
“In each organism, the genes are present in pairs. During gamete formation, the genes (alleles)
of each pair segregate from each other and each gamete receives one gene from the pair. When
the gametes of male and female parents unite, the resulting offspring again gets the genes in
pairs”.
Introduction:
Gregor Mendel was a monk (priest) in Austria. He developed the fundamental prlnC|pIes of
genetics.

Selection of Plant: - NN

Mendel selected pea plant (Pisum sz ttn um) tn O3 ry 0 Jt 1 lal qe nunr')er 01 eveén?nents
Selection of Phenotype: | -

Mendel studied the inheritange'of cweed Iwape |r..t

Monohybrig Cross:.. [ ™,

He crossed o iclar t< havmu pne wntrastlng trait i.e. seed shape. A cross, in which only
one Irnt is| studled at atine,’Is called as a monohybrid cross.

1, ’-«

A J [N I\/|L id(—:l crossed a true-breeding round- seeded plant with a true-breeding wrinkled seeded plant.
P1 and F1 Generation:

The parental generation is denoted as P1 generation. The offspring of P1 generation are F1
generation (first filial).

Result:

All resulting seeds of the next generation were round.
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Conclusion: e

Mendel declared the trait “round Seeds” as dominant, while “wrinkled seeds”as recessiye: L P
Self-Fertilization of F1: ([~ % ([ JALA
The following year, Mendel planted these sezds and allavied the, hew\ pLaits 0% i it4citilize.
The cross in F1 generation r\mduces F2 qe“ \rct-orJ (»e« (n(, fi |Ia|) —

Results:
As a result; Iie ot obtaimeds, | WL | L LS
Totallseadls ~ =(7324| :.jx\

s

Rc.un U seeds, \= 3474
Wnn< ec Leeds= 1850

N AN G Round: Wrinkled
--.:'JI N 3 1
Paental ,: X Fl. X El ‘e
generation @ x J%E} 7 @ x @
l Round Wrinkled l Round Round
Fl 7y F2 Y O o
generation @ generation @ @ @ uj)’?
All Round 75% 2,500
Round Wrinkled
\v
Experiments on Tall and Short Plants:
Similarly, when "true-breeding” tall = ——
plants were crossed with "true- R : - L x '
breeding” short plants, all offspring || tomaxvisa © < 8} frirms| OX@
of F1 were tall plants i.e. tallness | | | | | |
was a dominant trait. When Gamstr, || @ 0 || cnues |QOO OO
members of F1 generation were self- | N | [ / \
fertilized, Mendel got the ratio of tall L Rr 'g:ezneration Q|0 |
to short plants in F2 as 3:1. . @ Q| %|é
Conclusion: All round ol &la
Conclusion: _ ©
Mendel concluded that the traits under d)
. 75% Round. 25% Wrinkled
study were controlled by discrete d| =
(separable) factors or genes. N Tayy
Q.3  State and explain Mendel’s Law of Independent Assortm ‘.L:.“QK Bp ,' ,: (755352~3'G£4)
S OR| ‘e | __r--5'
Explain how Mendel proved the law 1rn({3pmdel.-1t .Asmr*meqt W Ly B )
(Understandm:ue Concept Q2 | VS .- i -."-L v '. N e
Ans: EﬂrNQE_L, Lﬁ_\, QB?QE PENDENT ASSORTMENT

Statemen ' =
+The, I|Ielen cf a qc ng r)alr segregate (get separated and distributed to gametes) independently
] Ifrdf] 12 2ll&ies of other gene pairs™.
- Introduction:
Gregor Mendel was a monk (priest) in Austria. He developed the fundamental principles
of genetics.
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Selection of Plant: )
Mendel selected pea plant (Pisum sativum) to barental oy —ay |
carry out a large number of experiments. g““‘l‘“’“"“_ C\ | >‘ ST
Dihybrid Cross: YR AR\t

2 Rovnd_Yelloy | Round, Yellow

Mendel studied two contrg st ng | u a| < al ¢

time. Sud¢: h crosses dre Canladic |hvhr|1 G ro Sb°<
Selection 0f Ehenot*ﬂ;ns Vi
52 perloryiea exqperiments on two seed traits:

N seed Shape:

\/

s RrYy
F1 Generation

The trait of round seeds, (controlled by allele R), was parental dominant over wrinkled

controlled by allele r) seeds.
Seed Colour:

Yellow seed colour (controlled by Y) was dominant over green controlled by y.

Cross Fertilization of True Breeding:

Mendel crossed a true- breeding plant-that had round yellow seeds (RRYY) with a true
breeding plant having wrinkled green seeds (rryy).

Results:

All seeds in F1 generation were round yellow.
Self-Fertilization of F1:

When F1 seeds grew into plants, they were self-fertilized.

Results:

This cross produced seeds with four phenotypes.

= 315.
Round green seeds =108
Wrinkled yellow seeds = 101

Round yellow seeds

Wrinkled green seeds | 432 : =
Phenotysis Retio: | . ¢

The ratio )f *l es= of enoLypev was §:3°3:1,

cm‘lL5|on

-,___,_—_

RrYy RrYy
Fl x Fl o = L
W PN
@ @ D D @D @ D T
Gametes : I - | L = _-_. i ]
; P )

| uj (T_D
R\l) C)

[RRYY:
/E.D

O

RRYy
RrYy | rYY
RrYy | Rryy

+—— Pur

' ,\m 2ates)from| Px\) [ UL]l 1
I

D u-t
XYy |[RRYY

O | O

Rryy | RrYy

®)

RRYY | rr
Yy
nett Square

e,
~ P i .
Gamates 1‘1‘(_)m Re#y pa__r*:.'lt

\_)
= O

'l\/r°' der concluded that the two traits i.e. seed shape and seed colour, are not tied with each
other. The segregation of 'R"and 'r' alleles happens independently of the segregation of "Y" and 'y’

alleles. From this, Mendel concluded that different traits are inherited independently of one

another.
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Q.1 Differentiate between monohybrid and dihybrid cross? (K B)
(LHR 2014, SWL 2015, DGK 2015)
Ans: DIFFERENTIATION
The dlfferences between moruhybric-20d ditivbric cross are ¢s foliows:
IT&I‘III’J.IL'ILH.—
Deflnltlcn_ ______________
A cross, inwiichiorly oneltrait ig stunicdat | A cross, in which two traits are studied at a
| atime_is calied és\a monoh/seia cross. time, is called as a dihybrid cross.
fexaraple.
|1 NI Kive-Ot segregation, Mendel chose only In law of independent assortment, Mendel
shapes of seed to check his results. (Round | chose shapes and colour of seeds to check
seeded and wrinkled seeded plants) his results. (Round+Yellow seed and
wrinkled+Green seed plants)
Q.2  Define transcription. (K.B) GRW 2017
Ans: Page no 168.
Q.3  What are the total contrasting traits observed by Mendel in his experiment? (K.B)
(DGK 2014)
Ans: CONTRASTING TRAITS
There are seven contrasting trait observed by Mendel in his experiment are as follows:
e Seed Shape = Round, Wrinkled
e Seed Color = Yellow, green
e Flower Color = Purple, white
e Pod Shape = Flat, Constricted
e Pod Colour = Green, Yellow
e Flower Position = Axial, Terminal
e Stem Length = Long, Short
Q.4  State Mendel’s law of segregation. (K.B) (LHR 2015, 17, GRW 2016, 17)
Ans: Page no 157.
Q.5 Differentiate between Punnett square and checker board? (K.B) (DGK 2015, LHR 2016)
Ans: DIFFERENTIATION '

Punnett Square
setf |-=

"\.3 y
| A
‘07

Ans:

15.3 SHORT QUESTIONS

The difference between Punnett square and checker board is as follows:

The Punnett square is a diagram that is Lse
to predict an outcome of a particuldr ¢icss cr '
breeding experlmeﬁt If is parmied) afier R.¢ |
Punnett (an E=mlish .na*'rnrr avjcial 1).(%h
gametes of bdth parents! huvnc all'so Jssible
gehﬂtl,t detups are davermired.

Q3 .~ wrrmrﬂ'ﬂ
[ cheb ker, beard is tseq torcross all the
PGss? ible gémates-of onk parent with all the

'/ garnetes of other parent. In this way a

biologist can find all the possible genotypes
of offspring.

Stdie MEniCel’s law of independent assortment.

Page no 176.

(K.B)

Differentiate between self and cross fertilization. (K.B)

Page no 175.
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10.
11.
12.
13.

N 14

15.3 MULTIPLE CHOICE QUESTIONS
How many plants were used by Mendel in his experiments? (K.B)

1%,

(A) 26,000 (B) 28,000_
(C) 30,000 D) 52,000
The term true breeder means! (K2 FaR\RPRY
(A) Heterszygtus VUL B) Genetype
(C) Phencignz \ (D) Homozygous
Mendel onteined' hcvx. m anv ruund seeds in monohybrid cross? (A.B)
T 4764 : (B) 5474
W (G)Ta54 (D) 4555
" Which of the following genes will be termed as homozygous recessive: (K.B)  (LHR 2014)
(A) RRYY (B) RrYy
(C) RrYY (D) rryy
Phenotypic ratio of monohybrid cross: (K.B)
(A) 31 (B) 2:1
(C)9:3:3:1 (D) 1:2:1
Genotypic ratio of monohybrid cross: (K.B)
(A) 31 (B) 2:1
(C)9:3:3:1 (D) 1:2:1
Phenotypic ratio of dihybrid cross: (K.B)
(A) 31 (B) 2:1
(C) 9:3:3:1 (D) 1:2:1
Number of round yellow seeds obtained in dihybrid cross: (K.B)
(A) 32 (B) 108
(C) 101 (D) 315
Number of round green seeds obtained in dihybrid cross: (K.B)
(A) 32 (B) 108
(C) 101 (D) 315
Number of wrinkled yellow seeds obtained in dihybrid cross: (K.B)
(A) 32 (B) 108
(C) 101 (D) 315
Number of wrinkled green seeds obtained in dihybrid cross: (k B) L e
(A) 32 —  By108 ey (O N0
(C) 101 \ — A0S L AL o
A couple can. nroduced morg th; An ! 9°nptlf‘n“ dn‘rerel v chlldren (A.B)
(A) 60 tr illon .' A \ | (B340 trillion
(C) 70 trifficr. IR RLE (D) 100 trillion
A crozs iniwnich, hn (h2 ricter is studied at a time is called: (K.B) (GRW 2016)
\ \A' '\/cnnh /brid-Cross (B) Dihybrid cross
Y (U Text cross (D) Back cross
~ When both the alleles of a gene pair in an organism are same the organism would be for that
gene (U.B) (GRW 2016)
(A) homozygote (B) heterozygote
(C) homozygous (D) heterozygous
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15. If a homozygous tall (TT) is crossed with a homozygous short (tt), the F1 plants would be (U. B)

(A) all tall (B) 50% tall and 50% short
(C) all short (D) 75% tall and 25%short/ |~
16. If a tall heterozygote (Tt) is crossed with & short hsmczygete (i), “th: F1-offsrirg would
comprise of (U.B) . -
(A) all tall ' () 50%:tall endl 59%%6-snont |
(C) all shsi, _ L B) 1hY%iil and 25% short
17. ,(A po;smh- =n¢thnd used bo plnwllc,t an-autcortie of a particular cross or breeding experiment is
K.B
(A' RUr nett squ 1re ' (B) monohybrid cross
NI Ginstirid cross (D) test cross
J |18. z'he t)rait that appears in F1 after a cross is made between two true breeding plants is called
K.B
(A) dominant (B) recessive
(C) Monohybrid (D) dihybrid
19. Mendel formulated Law of Independent Assortment with the help of (K.B)
(A) monohybrid cross (B) dihybrid cross
(C) test cross (D) all of these

15.4 CO-DOMINANCE AND INCOMPLETE DOMINANCE
LONG QUESTIONS

Q.1 Write a note on co-dominance. (K.B)

OR

What do you mean by co-dominance? Give an example. (Understanding the Concept Q.6)
Ans: DOMINANCE

Definition:

“Dominance is a physiological effect of an allele over its partner allele on the same gene

locus”.

Example:

Round seed shape is dominant over wrinkled seed shape in cross fertilization.

Explanation: :

After the discovery of Mendel's work, scientists began _expe'r'lme,ht-s",cn"th"e g2hetizdof -

various organisms. These experimem‘r provéd'that ali thi tiaits'ins 0fg 1r.isr'. i5-do-1ot follow
Mendel's laws. For example; it was faund-tnat there dre'marly traits which are controlled by
more than one pair of genes. S m lcrI3 fo, mary tu;ts hari are mare than two alleles in a

gene paif. )| | \ .
Types of )u;mgrLO_ VLAY T

Thnre dre twa tyrms nfﬂr minance relationships.
_ ' /CG-22aminance

JI VN e "In-CompIete Dominance

- Co-Dominance:

“The situation where two different alleles of a gene pair express themselves completely,
instead of showing a dominant-recessive relationship is called co-dominance”.

Phenotype of Heterozygous:
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As a result, the heterozygous organism shows a phenotype that is different from both ;
homozygous parents.

Example:
Expression of human blood group AE;

1%,

The ABO blood group system'is ggsifreltec bvlfn ger:e 1 Thic-gene has three alleles:

| " |Bigod Group A:

The allele 1* produces antigen A in blood and the phenotype is blood group A.
Blood Group B:

The allele 1® produces antigen B in blood and the phenotype is blood group B.
Blood Group O:

The allele i does not produce any antigen and the phenotype is blood group O.
Blood Group AB:

The alleles 1* and 1B are dominant over i. When there is a heterozygous genotype of I* IB, each
of the two alleles produces the respective antigen and neither of them dominates over the other.

Genotype Antigen Produced Phenotype Relationship
yp d yp Between Alleles
1414
. Allele 1 is
or Antigen A Blood Group A ) )
A dominant over i
1B 1B
, Allele 1B is
or Antigen B Blood Group B ) )
B dominant overi |
li No Antigen _ Blood Groun O™, A lei- is, recé}él—\_n_{;
. . A N Al Gnd 18
171 Antigen A& Ant;g.e-n B ILIo a Graur, AB ! lare co-dominant

Q.2 Writeai 1ort, 01 lmun plnte dor’nnﬁ\"e \K :5
L1 ) OR
Expiain tha [\iwer‘mmehé{ of incomplete dominance with the help of example.
AVA (Understanding the Concept Q.5)

Definition:
“The situation where, in heterozygous genotypes, both the alleles express as a blend

(mixture) and neither allele is dominant over the other, is called incomplete dominance”.
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Intermediate Phenotype:
As a result of this blending, an intermediate phenotype is exnrs smd

= : \ 'l . y
o TR Y Y| \
IR
- - <
L. S-S
i \ X
I WANT
.. i Phenotype Red Pink White
W
{ Genotype RR Rr "

Example:
In Four 0 Clock plants, there are three flower colours:

e Red
e Pink
e White
There is no specific gene responsible for producing pink flowers.

Explanation:

In four O clock plant, the trait of flower colour is controlled by two alleles ‘R and r’.

e The true breeding red flower plants have RR alleles.
e The true breeding white flower plants have rr alleles.
Cross Fertilization of True Breeding:

A homozygous red flowered plant (RR) is crossed with homozygous white flowered

plant (rr).
Parental F1 x F1
generation RR X< rr
Plants with  Plants with
1 Red flowers White flower
Gametes l l Gametes
F1 Rr F2
generation generation
Plants with_ L5
Pink flowers’
=k ._.-'I _
) '.I .'-”. q.__,l '._ ll J?"a rink Pin it
O Lot -_L_H S
Result: ' U

The-h erozygous (Fur)»’\.‘ants of F1 generation produce pink flowers.
J Cdn\(lr ysiane

flower allele (R) and white flower allele (r) is dominant.
Self-Fertilization of F1:

| ““Pink is a blend of red and white colours. This result clearly indicates that neither of the red
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When two heterozygous plants with pink flowers (Rr) are crossed, F2 generation shows_,
phenotypes of red, pink and white flowers in the ratio 1:2:1. :

1%,

RT @< LN _
Q.1  How co-dominance is differsice form incsinpiete deminance? ), (K,B) (GRW 2017)
_ OR ) -
What is et dorninasice? Give an ?Xa.rn.n'e - (LHR 2014, GRW 2017, MTN 2015)
B OR
_ Dc.f'n'e_ in=cemplete dominance. (MTN 2015, DGK 2015)
J IA.“Iiu: DIFFERENTIATION

The differences between co-dominance and incomplete dominance are as follows:

Co-Dominance In-Complete Dominance

Definition

e Co-dominance is the situation where | ¢ In-complete dominance is the

two different alleles of a gene pair situation where in heterozygous
express  themselves  completely, genotypes, both the alleles express as
instead of showing a dominant- a blend (mixture) and neither allele is
recessive relationship. dominant over the other.

e The heterozygous organisms show a | e This blending an intermediate
phenotype that is different from both phenotype is expressed.

homozygous parents.

Example

e Human blood group AB e In Four 0 Clock plants, there are three
flower colours:

e Red B |
44 P ink ('l.'h-éor"'np'iet.f_- Dominance)

BRI PN \ \\ . Taere’is no specific gene responsible
A | . | , -m

for producing pink flowers

A Wilfed (b genetic bases of blood group “O” (U.B)
WM J | An:~ Page no 181.

' Q.3 Blood AB is a example of co-dominaie explain (U.B)
Ans: Page no 181.

Q.4 Blood groups A&B are example of complete dominance explain. (U.B)
BIOLOGY-10 184




CHAPTER-15 Inheritance

Ans: Page no 181.

15.4 MULTIPLE CHOICE QUESTIONSI '

1. The situation where two different P"eles oF & gene ogit e \;,re 3S th=r1snl\,c° rJ..lpleter IS
called: (K.B) ' I
(A) Co-demiriance UL B Quer déuniriance
(C) Inconigicie domifiante, |\ | '~ (D) Dominance

2. Whichgenoiype lep resents blood group A? (K.B)

- Tl o\ (B) I"i

| RN STy (D) I%

3. Genotype of blood group B: (K.B)
(A) IM1A (B) 1M
(C) IBI® (D) AB

4. Person with genotype-ii has blood group: (K.B) (LHR 20
(A) AB (B)B
©o (D) A

5. What will be the colour of flowers produced as a result of cross between red and white
flowered 4 o’clock plants: (K.B) (SWL 2015)
(A) Pink (B) Red
(C) White (D) Purple

6. Example of co-dominance is: (K.B) (LHR 2017)
(A) Blood group B (B) Blood group A
(C) Blood group AB (D) Blood group O

7. Phenotype ratio in incomplete dominance is: (K.B) (LHR 2017)
(A)1:3:3 (B)3:1
©1:3 (D)1:2:1 )

8. The pink coloured flowers in Four O' clock is an example of o Vi
(A) co-dominance )complete \Umlrmce | | _ -
(C) in-complete dominance ’D) |.a\r_l of lrder)eqdml A< sorunent

9. The situation.in which hetei: 02y 40 iR gal |0.yp es, Lot.. 'rhu ah eles ex;ress as a blend and
neither ¢ Ilole 14 GU Turfar.* ovir *he\o\ﬁe‘f S mncd
(A) in-cornpi efe domi |r ar.“e j (8 R (B) co-dominance

. i) - -digj |u Mlnl o (D) miss-match crosses
A J'I' 30 4, 'Whiat-is the dominance relationship between blood group alleles I*and 18?

(A) co-dominance (B) in complete dominance
(C) complete dominance (D) non-disjunction
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15.5 VARIATIONS AND EVOLUTION

LONG QUESTIONS

Q.1  Define variations. Discuss sources of variafions. (A B
Ans VARIATIONS
Definition: - — | \ ) _
“The differences among the'individtals [ofithe same-sperias are calied variations”.
Examples:, . Wy e, —
o Vauioht indsurnan heigiis Variations are also caused by
o Veriatiorsiiniskinchlourof rats different  combinations ~ of
Exclaijation; | ] chromosomes in gametes and then
Seal reproduction produces variations in the next | in zygote. In the case of humans,
antration. No two individuals resulting from separate | the  possible  number  of
ertilizations are genetically identical. chromosomal ~ combinations ~ at
SOURCES OF VARIATIONS fertilization is 70,368,744,177,664.
The main sources of variations in sexually reproducing | In other words, a couple can
populations are as follow: produce more than 70 ftrillion
Genetic Recombination: ) genetically different children.
The genetic recombination produced through crossing over
occurring during meiosis results in gametes with variations.
Mutations:
Mutations which are the sudden changes in the structure of DNA are important source of
variations. Mutations also happen during gametes formation through meiosis.
Random Fertilization of Gametes:
During fertilization, one of the millions of sperms combines with a single egg. The chance
involved in this combination also act as the source of variations.
Gene Flow:
The movement of ?enes from one population to another is called as gene flow. It is also an
important source of variations.
Different Combinations of Chromosomes:
Variations are also caused by different combinations of chromosomes in gametes and then in
zygote.
Ir){gthe case of humans, the possible number of chromosomal combinations at fertilization is
70,368,744,177,664. In other words, a couple can produce more than 70 trillion genetically
different children.
Q.2 Differentiate between discontinuous and continuous variations. (K.B) (BWP 2015)
Ans DIFFERENTIATION

The differences between discontinuous and continuous variations are as follows:
Continuous Variations

Discontinuous Variations

Phenotypes

The individuals of a population either have | e In continuous variatigrs, trie pheny tﬁe,‘i" '
distinct phenotypes, which can be easily
distinguished from each other.

from-qrieextrerne D

f S GINey.()
| Genes | T " P

— 1NN

Discontinuous  variations are |cintrelizd Hy e | 'CniinyGus rariations are controlled by
the alleles of a single gene paii, | /| MEii\_0ziRes. e

Erivironmrerical Effect

of variations,

=, Blowp irguns. “in human population, an | e
sondrgddcal

The enviror=agit has fittle effect crivthizitype | e  Continuous variations are often affected
A L by environmental factors.

———t——1—1——

I ' Example

Height: In every human population, the
individuals have a range of heights (from
very small to tall). No population can show
only two or three distinct heights.

has one of the four distinct
phenotypes of blood groups (A, B, AB or O)
and cannot have in between.

Other Examples

Tongue rolling e Weight
Person with six fingers of hand or foot o Feetsize
e Intelligence
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Q3

Ans:

.| [chanactaristics of its members. In other words, there are | gifferent environments and
~ morphological and physiological variations in all populations. | they have to adapt to

Prove that variations lead evolution. .

OR - [

How would you prove that variations lead tc evoluticr? (A P\ ondestar d|'1r thy i Wpt Q.4)
VARIATIONv 1) EAD O EVOL, UATIOI\‘

Evolution: _ a»,
“Organic-egyclution_ (kiciagical evclutionl_is \tire <iiange in the characteristics of a
populaticnr species ofoxgamsn.\ over the-caurse of generations”.

Evolutioriaty, Changes:

The.evplutioriary| changes are always inheritable. The changes in an individual are not
conpidersaas evolution, because evolution refers to populations and not to individuals.

~ Process of Organic Evolution:

Organic evolution includes two major processes.
e Alterations in genetic characteristics (traits) of a type of organism over time
e Creation of new types of organisms from a single type

Theories:
The study of evolution determines the ancestry and relationships among different kinds of
organisms. Following are the two theories related to the creation of living organisms.

e Theory of Special Creation

e Theory of Evolution
Theory of Special Creation:
“The anti-evolution ideas support that all living things had been created in their current
form only a few thousand years ago. It is known as the Theory of Special Creation”.
Theory of Evolution:

But the scientific work in eighteenth century led to the idea that “living things might
change as well”.

Charles Darwin (1809-1882) proposed the mechanism of organic evolution in 1838. It was
called as “The theory of natural selection”. Darwin proposed this theory after his 5-year
voyage on the HMS (His Majesty’s Ship) Beagle. He also published a book “On the Origin of
Species by means of natural selection” in 1859.

Limitations of Darwin’s Theory of Evolution: o
Darwin’s theory of evolution was not widely accepted because of A4ack: of sirtfigient) |
evidence. _ 2 s
Modern Evolutionary Theory: — ~ | | [ 1} () 45 [ 2
Modern evolutionary theor? tegan. i= “the'late 16205 and kail ly\ 19305. Some scientist proved
that the theery of natural <elégtipn) and |/Ie,nce'|an genetics are“tne same ideas just as
Darwin had proposed: = || \ \ -

Mechanigm! cf [ Eryol, Juon 1 R

’\Imn',t ev.>r) 00”3 dation contams several variations for the
Ny

Different populations face

Natural Selection: different conditions.

“Natural selection is the process which the better genetic variations become more common
in the successive generations of a population”.
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Survival for the Fittest: 1A
The central concept of natural selectlon is the) evolutnqr* iy fII.‘]E‘SS of ar* i Janf raEitriess
means an organism's ability-to sur'sive an" rep;odu e Orgdm ms p oducé more offspring
than can survive and these cffsp;ing) chV in fitiess: T, hése-conditions produce struggle for
survival =1_mong. % m_o_rg‘_msm,. c_f poml_ctmn Tiie organlsms with favorable variations are
able to reprcuucrard'")é:s'-tH'n":; \variations to their next generations. On the other hand, the
-“t= ¢ the lra 1wmission of unfavorable to next generations is low.

N Se.kctlon of Variations:
The favorable variations are "selected for" their transmission to next generations, while the
unfavorable variations are "selected against” their transmission to next generations.

First Example:

Natural Selection in Rats:

A mouse population with variations in skin colour.
e Light coloured
e Medium coloured
e Dark coloured
Favourable and Unfavourable Variations:

Cat preys upon light and medium ' ,‘.,‘ ’
[ B
coloured mouse. In first generation, ﬁi .’~"'.&a¢i ‘
_ _ - ALY
light coloured mouse is preyed upon by IS I The:my;‘:’;g"
R ,_éj‘ ¥ & ! these variati nscm |
cat. Only medium and dark coloured = ) 1“5 P
. . = =7 Variations
mouse can make their next generations. l @l l
X “X % Unfavourable variations

In next generation, population again *«2/\ selected against A
contains light, medium and dark | 5 5 @ﬁfld'ﬁlfﬁf-!‘r;"o'"?mf’é:”;fg"’ VRS
-~ ) J - tra,n, nitFariditi et
coloured mouse. Cat preys upon the —h = NS _|ne.xtsen~a't.‘,',?"_x‘_ o
light and medium coloured, mous'é“: : X e j’i{  Ypfate::obie variations

|| 1
s llected against

Now only the dark coIounﬁd rIOJ.e' RN e 2 @
J L%, § % =3 @ Individuals with favourable
% s variations reproduce

make neN gﬂnﬂrat'bn lf- thid ha,g ns A
‘ Figure: Natural Selection in Rats

in many ger. .,at ans, 1he dﬂrl' oioured |
”a]caurablt vai |ax loﬂ, fiouse in the population.

efdha of Natural Selection:

As a result of natural selection, the allele that gives more fitness of characteristics (favourable
variations) than other alleles becomes more common within population. So, the individuals
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Ans:

J TeXs N What are the two major processes of organic evolution? (A.B)
Ans:

with favourable variations become a major part of population while the |nd|V|duaIs W|th

harmful or unfavourable variations become rarer.

Second Example:
Natural Selection In Moths;- L
In England the moths had twp va |auunk

Rt

o D'—rr" soloared, m)ms
o Wiite -.;or_c-ureo_rmlhe '

-E_aig-;y_ | gbl'gﬂ_énd- -Jnfavourable Variations:
) 'Tim riioths used to rest on the light coloured

" tree trunks on which white lichens had grown.
In the 19" century when industries were
established in England, the lichens on tree
trunks died due to polluted air and the naked
tree trunks turned dark. Now the white moth
variation became harmful because a white
moth resting on a dark tree trunk was easily
visible to the predatory birds. The natural
selection selected dark moths to reproduce. In
this way dark coloured moth became more

Lo A
Light Gorourpd -_’ar:'.atio 1

| Dark Coloured Variation

Light Tree Trunk Dark Tree Trunk
The light tree trunks
turned dark

Dark Tree Trunk

Dark Tree Trunk

Figure: White and Dark Coloured Moths

common and at last the white moths disappeared from population. In this case, the dark colour
variation in moth may be considered an adaptation to environment.

15.5 SHORT QUESTIONS

What is Theory of Special Creation? (K.B)
Page no 186.

State Darwin’s theory of evolution. (K.B)
Page no 186.

(LHR 2017)

Write limitation of Darwin’s theory of evolution. (K.B)

Page no 186.

When the work of modern evolutionary theory was started? (K.B) .~ =, ~=

Page no 186. — N , AR, =
- L T W

Define organic evolution? (}<B) .___:‘_

.

'H. 1 e

II '-"-. =
I'."__..__ ; | x\

Def|n|t|o.

ORoAI\fIQ_E\/ !:-.UT_O__

“Orqe fiC (‘VC-‘[,I'[I')] (blolhg.ual evolutlon) is the change in the characteristics of a population
=) J 01 Bpo c{e, ¢f drganisms over the course of generations”.

(LHR 2017, MTN 2015)

MAJOR PROCESSES OF ORGANIC EVOLUTION

Organic evolution includes two major processes.

e Alteration in genetic characteristics (traits) of a type of organism over time
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Q.7
Ans:

Q.8

v RY

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

e Creation of new types of organism from a single type.

Define gene flow. (K.B) _ - T BN [ (O 5K 5016)

Definition: _

“Gene flowid, the| mhverhe nt DF getie s one population to another”.

What/gre the F|r.un,]s-,. C.de Buffoon and J. de Lamarck in evolution? (K.B)
AN ~ C.DE BUFFOON AND J.DE LAMARCK

- Frénch biologist C. de Buffon (1707—-1788) was the first to hint at evolution. His countryman,

J.de Lamarck (1744-1829) was the first to propose a mechanism of evolution. Lamarck’s
ideas were soon rejected due to the vagueness of the mechanisms he proposed.

Define natural selection. (A.B)

Page no 186.

Differentiate between contenous and Discontenous variation.

Page no 185.

Explain Anti-Evolutiony idea or theory. (MTN 2015)
Page no 186.

15.5 MULTIPLE CHOICE QUESTIONS
Year of death of Charles Darwin: (K.B)

(A) 1880 (B) 1882
(C) 1884 (D) 1886
Year of death of C. de Buffon: (K.B)
(A) 1780 (B) 1784
(C) 1788 (D) 1790
In humans, possible number of chromosomal combinations at fertlllzatlon is: (K B)
(A) 70,368,744,177,664 (B) 75,364,644,177,664 1~ (L
(C) 71,368,744,177,664 D) 73,3687 44177, 6‘34 | | o \o2—
Which one is an example of.giscon! lI’}.JOL'S 'varmtlon’? U~ B) N
(A) Height 7N () weight
© Intel'lger CE —~ ! "’x VA (D‘ &Iood group
Which orie Isinct, an exompla oflcoriinuous variation? (K.B)
(AyHeight, | A DA™ e (B) Weight

O mliyence (D) Blood group

“~'Darwin published his book in: (K.B)

(A) 1853 (B) 1855
(C) 1857 (D) 1859

Modern evolutionary theory began in late: (K.B)
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(A) 1920 (B) Early 1930
(C) 1940 (D) 1920, early 1930 _

8. Charles Darwin proposed the mechanism of-organic evelutic: i_h: w-‘K.'.HB) =
(A) 1937 _ ' (3),1838 '
(C) 1824 ' (D) 1932

9. The antievcluficnitieas stipport the'thsary of: (KB)
(A) Special ¢rzaiion| 4 =" (B) Organic evolution
(Cy Nafura! selaciion’ (D) Evolution

[ RN Aiiiatior' i human skin color is: (K.B)

(A) Discontinuous (B) Continues
(C) Variable (D) None

11. Discontinuous variations are controlled by: (K.B)
(A) Single gene pair (B) Multiple gene
(C) Many gene (D) No any gene

12.  Continuous variation are controlled by: (K.B)
(A) Single gene pair (B) Many gene pair
(C) No gene (D) Two genes

15.5.2 ARTIFICIAL SELECTION
LONG QUESTION

Q.1  Describe artificial selection. (K.B) (LHR 2016)
Ans: ARTIFICIAL SELECTION
Definition:
“The intentional breeding between individuals for certain traits or combination of traits is
called artificial selection or selective breeding”.
The term "artificial selection” was expressed by the Persian scientist Abu Rayhan Biruni in
the 11'" century. Charles Darwin also used this term in his work on natural selection. .
Darwin’s Observations: =7 .. ARAY
Darwin noted that many domesticated animals and plants had spesial ;5IFGD(;rt':éS it \)7i'ere'-c;ex"92:i§jied .
e Intentional breeding, amorg fcividsels 'Witl! d;es'.-r"aﬁle"'f‘!“':ar_'ic;:eristics

. Désqq'ljlr_ag_ir]g the_moé‘di':-%{g Af individuals With-iess desirable characteristics
In artificidl "se'.'e_:tbh, '-hl-_lrr.ﬁnssza\u.‘- specific variations for selection while in natural
selectizn thelenvironmean: ssiects or rejects variations.
~ [ [Avantagesof Selective Breading:

\ J | Setective breeding has revolutionized agricultural and livestock production throughout the
J world. Animals or plants having desirable characteristics are selected for breeding. In this
way, many new generations with desirable characteristics are produced.

Breeds:
The bred animals are as breeds in artificial selection are called breeds.
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Cultivars: -
The bred plants in artificial selection are known as varieties or cultlvarc =541
Examples: .- : L
Numerous breeds of the following amrnals ra\ln hcer plCdUubd ['ry ariiflcl aI Selesion:”
e Sheep for wool EA e L _
e Goat for meat _
L] COV"’ fOF ||||K '._'
e Hen'for 230¢

Plant/yarieties:| | | - -
Siilerly-mary plant varieties (cultivars) @

! lheas: ween produced for better quantity T
~ and quality of: Cabbage R
* Cergals Brocéoli \ A Kale
e Fruits N

e Vegetables
Plants Varieties of Wild Mustard:

B (5

(

e Kohlrabi Further varieties \ 4',
Cauliflower
o Kale \_/Caullflower Konirab
- ohlrabi
¢ Cabbaglj_e Wild Mustrad
* BFOCF}O ! Figure: Plant Varieties Produced through Artificial
e Cauliflower Selection in Wild Mustard
15.5.2 SHORT QUESTIONS
Q.1 Define artificial selection. Give an example. (K.B) (MTN 2015, GRW 2017)
Ans: Page no 190.
Q.2  What are breed and cultivars? Give examples. (K.B)
OR
Differentiate between breed and cultivars. (LHR 2016)

Ans: Page no 190.
Q.3 Name three different plant varieties produced through artificial selection of wild mustard?
(A.B)

Ans: Page no 191.

"

a
AR
[

1. The term art|f|C|aI selectlon was exnressed! by (K.B)" ~ s [ (A
(A) Abu Rayhan Biruni — 4 3)) Fﬂ|l lbn Jso- VA Y T
(C) Jabir Bin Hayan A Muga.Bih Nasii— |

2. Abu Ravhan Ei iruni 'ntrouu"ed th arsificial seiection in: (K.B)

(A) 10" cettttery) |y UL T (B) 11 century
(C) 12" centisy | |\ ) L S (D) 13" century
3. The br=d an| rﬂa s ai's kiown as: (K.B)
j ) Sl tivas - (B) Varieties
g (C,‘ Breed (D) Recominant organism
N A 4.' The bred plants are known as: (K.B)
(A) Breed (B) Cultivars
(C) Recombinant organism (D) Sheeps
5. Plant varieties produced through artificial selection in wild mustard are: (K.B)
(A) Broccoli (B) Cauliflower
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(C) Broccoli, Cauliflower (D) Milk

ANSWERKEY;
MULTIPLE EHAICE QUBSTONSKS

4151 UNTRODUCTION TO GENETICS
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15.3 MEDEL’S LAWS OF INHERITANCE

s N
D I 1011\12
13 I A FE ~ B : BE 18
19 B
15.4 CO-DOMINANCE AND INCOMPLETE DOMINANCE
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I l
C A gl A \
8 9 _' __I_J
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5.5.2 ARTIFICIAL SELECTION
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N mm
MULTIPLE- PhG] Hﬂiﬁd

1. An orgai ﬂrw ¢ xmressen DAy: sicaiireit, auch as seed colour or pod shape, is called
its; |
KE) _ ' (GRW 2017)

J L () Geroeype (b) Phenotype

| (c) Karyotype (d) Physical type

2. An organism has two different alleles for a single trait. Its genotype is said to be: (U.B)
(a) Homozygous (b) Heterozygous
(c) Hemizygous (d) Homologous

3. In the cross-pollination between a true-breeding yellow pod plant and true-breeding

green pod plant, where green pod colour is dominant, the resulting offspring (F1
generation) will be: (U.B)

(a) ¥a green, % yellow (b) All yellow
(c) Ya yellow, % green (d) all green
4. How many genetically different kinds of gametes an individual with genotype AAbb can
produce? (U.B)
@1 (b) 2
(c)4 (d)8

5. Which of the following statements regarding genes is FALSE? (K.B)
(a) Genes are located on chromosomes
(b) Genes consist of a long sequence of DNA
(c) A gene contains information for the production of a protein
(d) Each cell contains a single copy of every gene
6. Mendel's primary contribution to our understanding of inheritance was: (U.B)
() The idea that genes are found on chromosomes
(b) Explanation of the patterns of inheritance
(c) The discovery of alleles e (o
(d) Determining that informations contained T DNA ars, fir- rwoton $ A‘nt 16503 o

7. A purple-flowered pea plant has th,v gers »tyLﬂ PR, '\,hh.h o. tire |oI|uw|ng statements
about this plant is FALSE?\ (K .B} )

(@) Its ph“m*yp e willhe-wriite flowers,

(b) It has =hama! 'ygoys daemirant’ n\f_f\

(c) Whpn hrea to, g whife- flwnered plant, all offspring will be purple flowered

. rrd) A0 the alr atesioduced will have the same flower colour allele

_- J'I' x5 p i [Cha !‘ﬁs L)ar\_/vln propose_d _that organism produce many more offspring than can

“.) “possible survive on the limited amount of resources available to them. According to

Darwin, the offspring that are most likely to survive are those that:
(a) Are born first and grow fastest (b) Are largest and most aggressive
(c) Have no natural predators (d) Are best adapted to the environment
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Ans:

Ans:

Ans:

ANSWER KEY)|

Define genotype and phenctype. <B)
GENQT YPt - £ IHDy PH 0 ¥bi-

Genotyge:
The specitic ¢oraninatior; of g,ene ifi.a% rdividual is known as genotype. It is of two types.

o _Hcmuzycous\Genntyg
» Het‘-\rL 2M00GS Genotype

[ F-Her’ﬂy“

The expression of the genotype in the form of trait (in our example, being albino or having
normal pigmentation) is known as the phenotype.
What do you mean by dominant and recessive alleles? (K.B)
DOMINANT AND RECESSIVE ALLELES

Dominant Alleles:
When in the heterozygous condition one allele masks or prevents the expression of the other,
it is called the dominant allele.
Example:

e “R”allele is dominant over
Recessive Alleles:
The allele which is not expressed is called recessive allele.
Example:
“r” allele is recessive for the shape of seed.
What are the homozygous and heterozygous genotypes? (K.B)

HOMOZYGOUS AND HETEROZYGOUS GENOTYPES
Homozygous Genotype:
The genotype in which the gene pair contains two identical alleles (AA) is called homozygous genotype.
Heterozygous Genotype:
The genotype in which the gene pair contains two different alleles (Aa) is called the
Heterozygous genotype.
Differentiate between natural and artificial selection. (K.B)
DIFFERENTIATION

The differences between natural selection and artificial selection are as follows:

LG 99

allele for the shape of seed.

Natural Selection Artificial Selection

Natural selection is the process by which | e  Atrtificial selection or-ggiective brﬁmn; M

the better genetic variations become more | ., means |nt&.L.9n1al bLengnq hatwesa=
common in successive generatlons ef a individuais (fol| , Cerialn “Araiis,  or
population. — 4 eomoinaticn Hfitraits,

Ans:

evolutlorhu)r process. RN |\~ .armorig Individuals with desirable characteristics.

Natural selection s nen_‘.e:sc;ry L foll [l | Artificial selsttion  id—intentional breeding

bk
Descrile the\striicture-or chromatin. (K.B)
3eei.Q. 17 {Fepic 15.1, 15.2)

Descrioe Mendel's law of segregation. (K.B)
See LQ.2 (Topic 15.3)

Explain how Model proved the law of independent assortment. (U.B)
See LQ.3 (Topic 15.3)

How would you prove that variations lead to evolution? (U.B)

See LQ.3 (Topic 15.5)
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Q.5 Explain the phenomenon of incomplete dominance with the help of example. (K.B)

Ans:  See the Q.2 of (Topic 15.4) .
Q.6 What do you mean by co-dominance? Give an example. (K B) e

Ans  See the Q.1 of (Topic 15.4)
_MIE&ﬂllwm
- CORUETERIEE -

\A’Or(l’('NG OF DNA

J ; ||
i | | -
.."'.:.f s:.".‘ .
I . |. ’ e
¢
) 5 |I {| _
b J | I ..... .
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SELF TEST

Time: 40 min ) Maxris17Zh

Q.1  Four possible answers A, B, C and D to_each questior-a+? g,l\ er., .uark the .eoiract
answer. A
(6x1=6) - .
1. How many tynes of nucleotnde» arg prw ent in DL\I/-\I (KB
AL T O L) 8)2
©3- VYT )4
2 [N “THE e ritiae breed means: (K.B)
J VA (Aj Heterozygous (B) Genotype
(C) Phenotype (D) Homozygous
3. Genotype of blood group B: (U.B)
(A) 1A1A (B) 1M
(C) 1BI® (D) AB
4. The specific combination of gene in an individual is known as: (K.B)
(A) Phenotype (B) Genotype
(C) Gene (D) Allele
5. The anti-evolution ideas support the theory of: (K.B)
(A) Special creation (B) Organic evolution
(C) Natural selection (D) Evolution
6. An organism's expressed physical trait, such as seed colour or pod shape, is called its: (K.B)
(A) Genotype (B) Phenotype
(C) Karyotype (D) Physical type
Q.2  Give short answers to following questions. . (5>_<2:,10‘,
(i) What is P1 generation and F1 and F2 generation? (K.B) . <™ | [~ Voo
(i) What is albinism and its genotype? (A:3) . -_ A\Ne RN AN ]
(iif)  Give some example of traits in ..\U'n? r.'" ('<"B)" '_ \
(iv)  Define it c,ornp!ac ’ﬁof’n.nan X ('«g B)\ .
(V) What is th tkory 01 speg i) ¢ I’Latlon7 (K.B)
0.5 ’\rs.mr“\o f)nuwmg guestions in detail. (5+4=9)
' J (a) . Déscri-be Watson and Crick model of DNA. (K.B)
(b) Why did Mendel select pea plant? (A.B)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

the students.
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