e  Sketch the structure of chromosomes
e Define genotype and phenotype, allele, homozygous, heterozygous, dommant

recessive
e  Illustrate Mendelian inheritance laws through monohybrid and dihybrid cross.
e  Outline function of DNA as carrier of hereditary information
e  Describe briefly the structure of RNA as single stranded macromolecule made of
nucleotides with nitrogenous base overhangs.
e  Outline the function of RNA as aid in converting hereditary information into useful
; proteins.
e  Outline how information in the DNA is converted to information on RNA and then
into proteins.

g | Subjective Epe Questions
e L L NS

- Long Questions preonred in the light of new Examination Techniques
_ (Knowledge L rlkli-‘i standing, Application, Analytlcal &Conceptual)

Q.1: Breifly explain Inheritance. Where does the information stored within a cell?

Ans. An organism is made up of many structural and | Every cell in the body contains the
behavioural characteristics. Organisms are able to | instructions for making characteristics.
pass these characteristics to their offspring. Offspring '"rse'::;lt‘eI;elllf)'n.th's":';fl‘:::l“l::"3
get some charoct.eristics.from each parent. They also geoxynbonuclelc acgud (DNA). The cells
get characteristics which are not present in thelr- use the information in their DNA to
parents. The process by which characteristics are | produce particular proteins. The
transferred from parents to offspring is called proteins made by a cell determine its

inheritance or heredity. | characteristics.
Q2. Write a note on the structure and composmon of chromosome.

Ans. Chromatin: a
@W ca[led ohromatm

e In eukaryotes chromosomes are ma

e  Chromatin consists of D n

e In _chromatm, a long mole \;E rapped around the bundles of histones.
Structural changes; éﬁ not dividing, chromatin appears as fine, thin threads.
scattered in the lets. During cell division. chromatin conls and makes compact
structures of chromosomes.




W ——

- Anatomy of Chromosome:
e A chromosome is rod-shaped and CORSists

chromosome is called a chromatid!
® The two chromatids of attached at a point called centromere.

® The centromere d 0 chromatids [Q.  What does it mean for a body cell
~ together Wﬁ%m during cell division. to be diploid (2n)? o
Chromosome in’Prokaryotes: The prokaryotes have [Ans. - All the cells of the organisms of

RS : a species have a constant number of
only one chromosome which is made of a circular

: chromosomes.
'DNA molecule. It is not bound by a‘nuclear envelop |, The body cells are diploid (2n). It

and is present in cytoplasm. , means that the chromosomes are in
‘ pairs (homologous chromosomes).

Q. How DNA ensures that daughter
cells receive the correct information?
Ans. Before cell division, the DNA
makes a copy of itself. In this way,
chromatids are formed. When the

cell divides, eac er cell
ives on 'c@ﬁ@m eaech
W - KK

7 ﬁ |

ine k. :
* “i P ;ﬁ
=N :Chromatids

Nucleus Centromere f

SWOSOWoIY)

Proteins
DNa (histones)

| | ONAand RNA
0.3: Compare DNA and/RNAon the basis of their structure.

DcOxyribohuclcic acid is a double-stranded, helical-
molecule. Each nucleotide of DNA is made of a deoxyribose
sugar, a phosphate group and a nitrogenous base (adenine,
thymine, cytosine or guanine). The two strands are held
together by base pairing (A with T, and C with G) K
RNA: RNA is single-stranded chain of nucleotides. Its
nucleotide have a sugar called ribose, a phosphate group and Phosphate
nitrogenous base (adenine, uracil, cytosine and guanine). RNA and‘DNA

- Q4. Describe how DNA and RNA take part in the synthesis of a protein.
Ans. Functioning of DNA and RNA:

Gene: A gene is a 'segment of DNA . that has the @m R@g a particular

protein. The following processes occ % Ins according to the

information present in a gene:
(i) The segment of DNA (ge @ emplate. A type of RNA, called messenger
RNA (mRNA), is synthesi cording to this template. In this way, DNA transfers the

information to his process is called transcription. mRNA acts as aid in
converting information into proteins. ‘ ;

Pairs of
Nitrogenous
bases

helix of
sugar and

DNA

RNA




(i) The mRNA moves out into the cytoplasm. Here, ONA —Em

ribosome attaches with mRNA. The rlb080m610

- g
amino acids according to the inf matlon NESE @@ St

mRNA. In this way, a protein is S
. : 2 Segment mRNA moves
is called translation. Bhn - SN toyopleim.

. . : tagene) mRNA)/ ,
This concept rking of a gene is called |  chromosome 4
 central dogma and is symbolized as; L A
Q5. Discuss the relationship betwzan Gene and ailele. )\ o
Ans. Gene: A gene is a segment of DNA that contains o Rl :

the information for a hereditary character. For example, | Working of a gene (central dogma)

the gene for eye colour, gene for earlobe shape, and gene for the hair texture. Genes are
located on chromosomes. The locations or positions of genes on chromosomes.are known as -
loci (singular locus). Like chromosomes, genes are also in pairs. ‘
Allel: The alternate (different) forms of a gene are called its alleles.

The pair of genes on homologous chromosomes may not contain identical genes.
The homologous chromosomes may have different forms of the same gene. For example
the gene of hair colour can have two alleles. One allele makes hair plgments e the

other does not make pigments. | @ @
Q.6: Whatis Genotype? Describe its type. @w

Homozygous genotype ‘The geno -

Heterozygous genotype: ‘ - i i ;
Homozygous exa
When both alleles of the eye colour gene are similar, the genotype is homozygous

Heterozygous example: The alleles of the ear shape gene make different characteristics.
One allele makes free earlobe while the other allele makes attached earlobe It means

that the genotype for ear shape is heterozygous.
Eye colour Hair shape Ear shape

Eye colour Hair shape Ear shape

Genes on a chromosome s 4 : : i ﬁ
- Eye colour Hair shape Ear shape

" Genes on homologous chromosomes

e 2l

les of hair shape gene are
similar {homozygous).
- @ Alleles of ear shape gene are
different (heterozygous).

Brown . Straight  Free Lobe

Straight Attached lobe
Alleles and genotype




u.7: Define phenotype. Write down the difference betw r@@ﬁh\i recesswe
alleles. ﬂ ,
Ans. Phenotype: The observable oum u he,

called phenotype. %

Difference ;
(i) _In’the Q@ﬁﬁﬂ%&@ genotype one allele may mask the workmg of the other allele
- Such an‘allele is called the dominant allele. i3 e

(i)  The allele which is masked (not expressed) is called recessive allele.

(ii) Dominant alleles are expressed by Capital letters the recessive alleles are expressed
by lowercase letters.

(iii) In the pair Tt, the dominant alleles T is responsible for tall plant the recessive allele
tis for dwarf plant.. :

e form of characterlstlc is

1.9 Mendel's Law of Inheritance

Q8. Why Mendel choose pea plants for his genetic experlment?
~ Ans. Gregor Mendel was an Austrian monk, working in monastery. From 1856 to 1863,

he performed experiments on garden pea. The results of th [@ leared the .
views of heredity. A ﬂﬂﬂ@’

Flower | Seed Se J Flower Plant
colour (héo qurvsha \Kl:\g;:zurX shape | = position height

Purple Yellow | Round

Cha%@

1

Flat " Axial Tall

2

) >Short
White Green | Wrinkled| Yellow ‘ |Constricted -Terminal (dwarf)

Distinguishing characters in plant, studied by Mendel
Selection of garden pea for experiments: Mendel selected the garden pea for his

Character | f\
2

experiments. His choice was a good one for several reasons. m :
(i)  Pea plants have a relatively short generation tim %9 @© .
(i) Pea plant has seven eésily dl ifg .g able @ ics, such as round versus
wrinkled seeds and pu \'ﬁ\ WETS.
(iii) Normally, self-pol rs in pea ﬂowers But cross- pollmauon can also be
: performMumose the stamens of a flower are removed and its pollen.

grains are transferred to the flower of another plant.




 Transfer Removed

of pollen

. Transfer
of pollen

Anther
Filament

l Cross pollination I

Self and Cross pollmatlon in pea plants

Q9. Whatis monohyhnd cross? Give the experlmental verification of monohybnd Cross.
Ans. True Breeding Plant:

‘ If a plant with a characteristic produces offspring with the same characteristic on
self pollination, it means that the plant is true breeding for that characteristic.

Monohybrid cross: It is a cross in which only one characteristic is studied.

Experiment: Mendel crossed a true-breeding [Q. What did most people beleive about
tall plant with a true-breeding short plant. inheritence during mendel's time?

He called these true-breeding parents as P
generation. The offspring of this cross were
called the first filial generation, or F1

Ans. During Mendel's time, most people believed |
that characteristics of both parents are mixed
together and are passed to- offsprlng For

example, if a short plant is crossed  a tall
plant, the offspr"(‘g wiltheym

depy “ l@_?péﬂmate ‘He called
a@ W00

spring were tall, while

generation. All offspring of F1 were all tall.
Next, Mendel allowed the tall plants of Bl

the next generann as F2 gener& ‘ﬁ\@

25% were short.
Seeds

germinate

All Tall
L i | : J
First Filial (F1) generation

Tall

Short

Parental (P) generation

Self
pollination

‘Seeds
% See_ds

germinate

Tali plant of F1

75% Tall 25% Short

it

F2 generation

Mendel found the same results over and over again with all the characterlstlcs




Lonclusions e e e a @@m
Concept of Dominance: ° |

Mendel explained his result : her were two forms (alleles) of
~ the gene of plant height. erent alleles are together in an organism, one

- allele may mask t r of the other. The allele that shows its effect is called
dominant, whij ne that is hidden is called recessive. ThlS is called as the concept of
dominance. ' e

Q.10: Discuss how Mendel proved the law of segregation.

Ans. Law of Segregation: \

- Mendel explained that each parent has two alleles of a gene. But a parent can only
pass one allele to the offsprmg During gamete formation, the alleles separate and there
is only one allele in each gamete. When fertilization occurs, the offspring has the two
alleles again. It is called the law of segregation. It states that "the alleles are separated
- during gamete formation and each gamete receives one or the other allele, but not both",

P. Tallplant X  Short plant ‘— Cross-pollination
generation :

Gametes

| 3 FEa
";‘ ‘l ]
. All Tall (heterozygous)

Tall plant of F1
Tt

Tall -—/‘J\ Tall |

”“”‘”‘""i
-eneranon
Tall Jal! . Talll Short

(homozygous) (heterdz'ygous) (hom gO@.m
Segregation of ; @ %&
'O neration, one parent had

In pea plant the allele for tallness go
alleles TT. Each of its game gl ailele The second parent had alleles tt.

Each of its gametes ha When these gametes (T and t) joined, the new
plants in F1 Med the pair a o, all Fl plants were tall. When

self-pollination was allowed in F1 tall plant, the results were:

—| Self-pollination

s v—‘~

‘- S




o  25%of the F2 éeneration received both alleles of shortness i.e., tt. S

e  50% plants of F2 received one T allel

e  25% plants of F2 reccnved e

Q11. Describe Mendel s ex -C aracter mherltance and state the Iaw
he proposed

Ans. Dihybrid cross:

In a dihybrid cross, the inheritance of two characteristics is studied at the same time.
Experiment:

In this experiments Mendel studied the characteristics of seed shape (round or
wrinkled) and seed colour (yellow or green). He first grew true-breeding varieties of pea
plants. One plant had round yellow seeds and the other had wrinkled green seeds.

Mendel crossed these truc-breedmg plants All F1 plants produced round

P Plant with Plant with
generation Round, Yellow seeds Wrinkled, Greep-seeds @ @
RRYY @

lo

RrYy

F1
All plants with
ti
genera - ~ Round Yeliow seeds"
f  PlantofF1 Bt
Sel anto
—_— 0 ;

pollination RrYy Gamelei math Y |RY|rY

@'@ | 5

RRYY | RRYy | RrYY. Rer_\

Round | Round | Round | Round
Yellow | Yellow | Yellow | Yellow

RRYy | RRyy | RrYy | Rryy [F2 generation
Round | Round | Round | Round . - @ :
: Yellow | Green | Yellow | Gree . s
RrYy : ReYY | Rryy | rr @ Qi}} .
{ Round ik | Ly
Yellow (j&[& \W,@' "h oy 1 16: wrinkled, green

RrY; w \ \,\'M‘/ rryy

W}W Wrinkled | Wrinkied
llow | Green | Yellow | Green

Independent assortment of alleles

GQE

x O
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yellow seeds. It proved that the allele for round seeds c@@ﬁm%ver the allele

for wrinkled seeds (r). Similarly, the allele(? ' -X') ‘1s dominant over the
allele for green seeds (y). All the 0 ous for both seed shape and

- seed colour (genotype: :
He allowed self-ﬁo@ e F1 plants and got the F2 generation. The F2

generation h ing four phenotypes:

e .96t ¢ round, yellow seeds (genotypes: RRYY, RRYy, RrYY, and RrYy)

®  3/16 that have round, green seeds (genotypes: RRyy and Rryy) ’ ;

®  3/16 that have wrinkled, yellow seeds (géno_types: rrYY and rrYy)

®  1/16 that have wrinkled, green seeds (genotype: rryy) '

Conclusions: i | ' |

- Law of Independent Assortment: The FI plants (RrYy), produced four types of

gametes i.e., RY, Ry, rY, and ry. When these plants were allowed to self-pollinate, there

- were 16 combinations of alleles in F2 generation. It means that alleles R and r segregated

independently of the alleles Y and y. Mendel's discovery is referred to as the law of

- independent assortment. It states that "alleles separate independently of one another
during the formation of gametes". ;

" Multiple ( the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conceptual)

-:—:-:_:—:—:-:-:—:—:m:—:-:—:

| 11 Structure of Chromosome

1. Chromosomes are made up of: . : ‘
- (a) Proteins (b) DNA (c) RNA (d) Chromatin
2.  The process by which characteristics are transferred from parents to offspring
~is called: : '

(a) Transcription (b) Translétion- | (¢) Osmoregulation (d) Inheritance
3. A protein in nucleosome which is surrounded by DNA is: e
(a) Insulin (b) Interference (¢) Histone = (d) Haemoglobin

4. When a cell is not dividing its chromatin is in the form of:
(a) Compact structure

: (b) Fine thread m
, (¢) Circular structure quare.st ;a &
S.  The half of chromosome is caltd; jO ﬂ '

(a) Centromere (5 i lele (d) Chromatid
6. At which point the of a chromosome are attached?
@) Loci ﬁgg asmata (c) Allele (d) Centromere
7. Howm omosome are present in prokaryotes?

(@) One = (B) Two (c¢) Three (d) Four




10.

| 11.
12.
13.
14,
15.

16.

17.
18.
19.

20.

21.
22,

23.
24,

25,

A double—stranded helical molecu

g@%

(a) RNA (b) ‘ (d) Carbohyd‘rates

Each nucleotide of D : et

(a) Deoxyrw 2 : (b) Phosphate group

(c) Nitrogenous base ; (d) All of these

Chromatin material is made of: -

(a) - Protein (b) DNA

(c) RNA and Protein - iy (d) DNA and Pratein

A single stranded chain of nucleotides is:

(a) DNA (b) RNA (c) Protein (d) Lipids

Genes consist of: ‘ :

(a) RNA (b) mRNA (c) Protein . . - (d) DNA

All nitrogenous bases are present in DNA except: CrREGE

(a) Adenine (b) Cytosine (¢) Uracil iy Guanine

Formation of messenger RNA from DNA is called:

(a) Translation (b) Transcription  (c) Transduction ~ (d) Tran tion

The process of formation of protein is called og;

(a) Translation (b) Duphcatlon W@ pllcatlon
ides is copied in the

In transcription, the speclfic se
form of: @
(a) rRNA (b) tRNA

(c) mRNA W (d) RNA-polymerase
“In DNA moleetrle adenine pairs with: :

(a) Cytosine (b) Guanine (c) Uracil (d) Thymine
Alternate form of gene is called: . S

(a) Chromatin -(b) Locus (¢) Chromosome (d) Allele
Location of genes on chromosomes called:

(a) Alleles (b) Phenotypes (c) Genotypes (d) Loci -

is a segment of DNA that contains the information for a heredltary
character.

(a) Allele (b) 'Gene ; (c)‘ Phenotype (d) Traits
‘The combination of the alleles is called:
(a) Genotype ~(b) Phenotype (c) Mutation (d) Replication
If an organism has two different alleles for a single trait, its genotype is sald to be: .
(a) Homozygous (b) Hemizygous (c) Hcterozygo s
The allele which is masked is known as:
(@) Dominant allele (b) Recessive alfele @@&@ Zygous
Dominant alleles are expre !
“(a) Small letters a rs (c) Fullstop (d) Brackets
o] s
Which of the ng is observable outcome of genotype? :

~(a) Dominance (b) Heterozygous (c) Transcription (d) Phenotype




26. Mendel performed experiments'\o

; (a) Tomatoes (bﬁ ) ~Ants - (d) Mice
~ 27. Pea plant has: ‘
. (a) Relatively ion time (b) Easily distinguishable characteristics
(c) Abi -pollination (d) All of these properties
28. A true breeding tall plant self-pollinates, it will always produce:
(a) Short plants (b) Tall plants
(c) Some short and some tall plants (d) None of these

29. A cross in which only one charactristic is studied is:
(a) Simple cross  (b) Monohybrid cross(c) Dihybrid cross (d) ‘Mutalism
30.. What was the percentage of the Mendel's Monohybrid cross:

(a) 50:50 (b) 50:40 (c) 70:30 (d) 75: 25
31. How many percent plants of F2 generation received one T allele and one t
 allele? |
(a) 25% (b) 50% e) 15% (d) 65%

32. According to the punett square for the F2 generation, what is the probability
~ of an offspring having the genotype "rryy"" @%

(a) 9/16 . (D) 316 /16
33. Which of the following best descri i ratlo of the F2 geneation

in a standard dlhybr@ _
(a) 3:1 e} 9:3:301 (d)llll
34. "Alleles endently of one another during the formation of |

gametes statement of:
~ (a) Law of segregation (b) Law of inheritance
. (¢) Law of independent assortment (d) Mendel's law

Lo 2 A oa 0 R 8 W
oo 9l 1060 08 B0 1 ). 13 ) 14 )
I5. 6. () 17.@ 8@ 1 @@ 220 B A
22. () 23 (b)) 24.(b) . 25 @ 26 (0 2. @ 28 0
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// Additional Short Questions //

_..._......._-..-.... CCr el

Short Answer Questions prepared in the light of new Examinotion Techn iques
(Knowledge, Understanding, Apphc»tmn, A\r\dlyhc ai & Conceptual)

T e p—r— =pi =

SR W T ARVE TR
Structure of Chromosome

Ans. The pro ‘: ich characteristics are transferred from parents to offspring is
called mhentance or heredity.




.

. Ans. Chromatin: Chromatin is a thread-like ma

ot M e, R R A B

erial
O

%ﬁ:

2. How would you differentiate between chromatm and c

e Chromatin consists of DNA and spem

e . In chromatin, a long molec e OFDINA ound the bundles of histones.

Chromosomes: A chromosom Aped and consist of two identical halves. Each

half of chromosome is 2

3. What do you\know 3 bout centromere? Write down its function

Ans. Centromere: The two chromatids of a chromosome are attached at a point called
centromere.

Function: The centromere holds the two chromatlds together until they separate
during cell division. .

1.2 ' DNA and RNA
4.  Write down the key differences between DNA and RNA.
Ans. DNA RNA
e  DNA is deoxyribonucleic acid. ~ |RNA is ribonucleic acid.
e DNA is a double-stranded helical RNA is a single-stranded chain of
molecule. nucleotides.

e  Each nucleotide of DNA is made of a|Each nucleot1de of
deoxyribase sugar, a phosphate group nbose ug

_and nitrogenous bases. V«pm@g

5. Which nitrogenous bases ay¢

Ans. Nitrogenous bases of D % Ntk genous bases of DNA are ademne thymine,
cytosine or guani o

Nitrogenous of RNA: Nitrogenous bases of RNA are adenine, uracil,
cytosine and guanine.

6. How does DNA works? ;

Ans. DNA is the genetic material i.e. contains the instructions to direct all the functions
of cells. It performs its role by giving 1nstruct10ns for the synthesis of specific
proteins.

7. How strands of DNA are arranged" :

Ans. The strands of DNA are coiled around each other and form a double helix
structure. There is a phosphate-sugar backbone on the outside and the nitrogenous
- base on the inside.

8. Define the term "gene". - _

Ans. Gene: A gene is a segment of DNA that contams the mformatlon for a hereditary

chracter.

- For example: Gene of eye colour, gene for ea e @o@ﬁalr texture.
9. What is locus? él@

Ans. Locus: The locations or pi %%

(singular locus). ‘m

10. What is central

Ans. The working fa gene is called central dogma.
_ It is symbolized as:

S
omosomes are known as loci




DNA —-» RNA— Protein @©@\3 o
11. What is meant by transcription? @o i
Ans. Transcription: Transcription is @W)NA make a copy of its
5 information in the fori K |
e Ithappens in the nuc Wﬁ -
12. What s tion? - :
Ans. Translat ‘ranslation is the process in which the mRNA is read by ribosomes to
make a protein. :
e [t happens in the cytoplasm at the ribosomes.

a8 Mendel's Law of Inheritance |

13. Why Mendel selected pea plant in his experiment? :
~ Ans. Mendel selected the garden pea for his experiment due to the following reasons:
: (i) Pea plants have a relatively short generation time.
(ii) Pea plant has seven easily ditinguishable chracteristics.
(iii) Normally, self pollination occurs in pea flowers but cross-pollination can also
be performed. e |
14. How would you describe a true-breeding plant?

Ans. If a plant with a characteristic produces offsprings with t a‘m%@eristic on
self-pollination, it means that the plant is true-bregdi @ teristic.

1S. What will be genotype of pla It of cross between two

~ plants having GenotypeRr? :

Ans. It two Rr genotypes pl E@ en the genotype of resulting plants will be

: 3:1. It means 75 ;} hape seeds and 25% are wrinkled seeds will produce.

16. Why do ea plants turn out short even through their F1 parents were
both tall? Lt 3

Ans: This happens because the F1 parents are heterozygous (Tt), meaning they each
carry a hidden recessive allele. During self-pollination. there is a 25% chance on
offspring will inherit the tt genotype (one"t" for each parent), which results in a
short plant. .

17. What will be the four phenotypes of the Mendel's dihybrid cross?

Ans. The F2 generation had the following four phenotypes: '
(i) 9716 that have round, yellow seeds.  (ii) ' 3/16 that have round, green seeds.
(iii) 3/16 that have wrinkled, yellow seeds. (iv) 1/16 that have wrinkled, green seeds.

Exercise Questions (Solved)
Select the correct answers for the following que

stions @m
?hromosomes of eukaryotes are made of; Ya o@ :
(a) Lipids and proteins =~ ' Q @@a FDNA e
¢

(¢) RNAand proteins O “ NA and proteins

2.  What is the relationsh gene and an allele?
(a) Allele orms of a gene -
(b) Gene ternative forms of an allele

(¢) Genes mask the effects of genes (d) Alleles and genes are unrelated




. -

3. Which molecule is formed during transcrtption" @ & “\m
some?

(a) DNA (b) Protein (c)
4. The central dogma of molecular bio %& by,
~(a) DNA+ RNA= Protein % A—> RNA — Protein

(c) DNA — RNA — (d) Protein — RNA — DNA
S.  What happe ?lscrlptmn"
(a) A new polypeptide i is created (b) RNA is sCanned by a ribosome.

(c) A new copy of DNA is produced (d) A copy of RNA is made
6. What is the role of DNA in protein synthesis? :

(a) Produces amino acids

'(b) Provides the template for mRNA formation

(c¢) Transports proteins (d) Stores proteins
7. The allele that is expressed, when two separate alleles are inherited;

(a) Dominant (b) Recessive (c) Homozygous (d) Heterozygous
8. Which of these is a reason why pea plants were suitable for Mendel'
: experiments? : :

(a) Long lifecycle : (b) Easy to cross-pollinate.

(c) Few seeds produced per plant (d) No variation in traits

9. What does Mendel's Law of Segregatlon state? W@ @

(a) Genes are linked together @
(b) Each allele separates during gam m

(c) Dominant traits appear %

~(d) Alleles blend toge -
10. In peas, all le flower (P) is dominant over the allele for white
_flower (p). If a’white flower is crossed with a heterozygous purple flower (Pp),

what will be the ratio of offspring?

(a) 100% purple | (b) 75% purple and 25% white
(c) 50% purple and 50% whlte (d) 100% White
 Answers i
I @ 2. (a) 3. () N ) 5. (d)
6. (b) 7. (a) S5 o\ ) 10. (c)
Write short answers. ' -

I.  Write down the combination of alleles in the gametes of a plant, which has |

genotype Rryy.
Ans. Gametes formation

According to the law of segregation thatg “‘1% @@

separate during gamete formation, the poss l

are Ry and ry. : o G
2.  State Mendel's iop.
Ans. Law of segre : The alleles are separated during gametes formation and each

gamete receives one or the other allele, but not both.




3. State Mendel's law of independent assortment. @ (l%© | :

Ans. Law of independent assortment states the @ﬁ%}% dteindependently of one
another during the formation of a'gate '

4. Define monohybrid 0 m likybrid cross and give an example of each.

Ans, Monohw g s-across in which only one characteristic is studi_ed.
Exampled sing tall (Tt) and short (tt) plants to study height only.
Dihybrid Cross: In a dihybrid cross, the inheritance of two characteristics is -
studied at the same time. - an , i
Example: Crossing plants difference in height (T/t) and seed colour (y/y) at the
same time such as TtYy x TtYy. ' .

5. Draw a cross between two pea plants. One of them has round green seeds
(RRyy) while the other has wrinkled yellow seeds (rrYY).

Ans.
p
generation

Self Plant of F1

linati RrY - gormation Y [RY]rY
po me ion W Y |Ry|ry
o) @ ® @ @

RrYY

RRYY | RRYy

RrY :
Round | Round | Round ROLT:IC' \ :

Yellow | Yellow | Yellow | Yellow

~ -

RRYy | RRyy | RrYy | Rryy | [F2generation
Round | Round | Round | Round | l9/1g:m ,@@m
Yellow | Green | Yellow [\Green (] 3/16: Fouhd, green -

RrY
o | RRrY:@ RrYy | % mg\‘ 6: wrinkled, yellow
ou hkle e |
K Qe%g,k \ 1/16: wrinkled, green |

eltow | Yellow

v -Rryy | rryy rryy /

ound | Round |Wrinkled|Wrinkled
Yellow | Green | Yellow | Green




6. Differentiate between: : . @@

(i) - Gene and allele i1 (n) s
(iiiii) Dominant and recessive K@@m@ d heterozygous

(v) Genotype and phe

Ans. (i) Gene: A gene j of DNA that contains the information for a
hereditary c : :

For example: Gene of eye colour gene for hair texture etc.

Allele: The alternate (different) forms of a gene are called alleles.

For example: The gene of hair colour can have two alleles. One allele makes halr
pigments while the other does not make pigments.

) (i) F1 generation } F2 generatlon }
e Set of offsprings produced by (1t is produced by allowing the FI plants tof
- crossing P(parent) geoeration. self-pollinate.
e  Only dominant trait is visible. Both dominant and recessive traits appears.
e  All offsprings are identical. | Offsprings show geneﬁc vrqg"ﬂt{oq?mm

(iii) Differentiate between dominant and recessive s

o
Ans. Dominant allele: In the heggiyo ok é‘,‘\ mask the working of

other allele. Such an allele i

o ltis representhe £ | e _ |
Recessive allele:” An allele that expresses only when two copies are present. The

allele which is not expressed, is called reccessive allele

e ltis represented by small letters (e.g.t)

(iv) Differentiate between homozygous and heterozygous:

Ans. Homozygous: A genotype in which both alleles are same is called homozygous
Example: TT or tt .
Heterozygous: A genotype in which both alleles are different, is called
heterozygous.

Example: Tt.

(v) Genotype: The combination of the alleles is called genotype. It is the genetle
makeup of an organism. (like TT, Tt, tt).

Phenotype: Observable outcome of genot)@e k@@%@@nsucs is called
phenotype. (like tall or shor8 @
Example of Genotype a : f a plant has the genotype Tt (one

dominant tall Wﬂs ¢ short allele), its phenotype will be tall, because the
dominant T al expresses the trait.




7. In the following diagram | 8. Label the components in the followmg

~of a cell, label the B dmgram
components and the
process.

Ans :

——{ Chromosome —J

. Write answers in detail.
1.  Write a note on the structure and composmon of chromosome
Ans. For answer see Q's 2
-2 Why did Mendel choose pea plants for his genetic experiments?‘
* Ans. For answer see Q's 8
3. Describe Mendel's experiment on two-character mherltance state the Iaw

he proposed. | ' a @@

~ Ans. For answer see Q's 1 1

4. Describe Mendel'O an xample.
Ans. For answer see Q' | :
5. Describ d RNA take part in the synthesis of a protein.

Ans. For

D. Inquisitive questions

1. How do genes control the traits and characteristics of an organism?

Ans. Genes control traits because they carry instructions ( DNA) to make proteins, which
determine an organism's characteristics. Different alleles of a gene create variations
in traits. Offspring's inherit alleles from parents and the ‘combination (genotype)
determines the observable trait (phenotype).

Example: In pea plant T(tall) i is dominant and t(short) is recessive.

TTorTt — tall tt - — short.
2. Why can dlfferent alleles of the same gene lead to dlfferent l traits??

Ans. Different alleles lead to different traits bec ig tly different
-~ nucleotide sequence w:thm the ay 't e structure, function or

&




