™ Sketch the structure of ch romosomes.
e Define genotype and phenotype. allele, homozygous. heterozygous. dominant.
recessive

e [llustrate 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. b

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 tnside the ceils, this Information Is

£ © = | present in long molecules of
get some charficl_frlsncs from each parent. Ti:m} a]:._cr Deoxyribonucleic acid (DNA). The cells
get characteristics which are not present in their | yse the information in their DNA to
parents. The process by which characteristics are | produce particular proteins. The
transferred from parents to offspring is calied | proteins made by a cell determine its
inheritance or heredity. characteristics.

Q2. Write a note on the structure and composition of nhrumusnme
Ans. Chromatin: N AR
e In eukaryotes, chromosomes are madg up b 1hr¢:ad\ ﬂk‘s) qmtq’:r‘hti calied Lhrumaun

e  Chromatin consists of DNA nd_bﬁmﬁt prhiuh*i '

e In chromatin, a long molef m m aD'N”& is-wrapped around the bundles of histones.
Structural chﬂngcs Wl’lpmd]erﬁ” fé Aot dm-:lm;__ chromatin appears as fine. thin threads.
scattered in the Wdbtleus. During cell division. chromatin coils and makes compact
structures of chromosomes.
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Anatomy of Chromosome: _ G r(@) EN
® A chromosome is rod-shaped and consists ‘ﬁﬁﬁﬁﬁ‘?i@ﬁl{c@fbﬁlves. Each half of
chromosome is called a c[_'l_mmatid,?\ 7N &j = L

- P W |4 L
e  The two chromatids of b—'ﬁﬁﬁfmﬁiﬁm}\a}e ittached at a point called centromere.

o The centromcgeﬁﬂﬂ,dﬂ\h@ two chromatids [Q. What does it mean for a body cell
together until fhity/separate during cell division. to be diploid (2n)?

Chromosome in’Prokaryotes: The prokaryotes have |Ans All the cells of the organisms of

only one chromosome which is made of a circular| 2SPecies have a constant number of

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 thomo!ﬂ_grous 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, each d E?HEI cell

QK?WMM L

N

Ans. DNA:

Deoxyribonucleic 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)

RNA: RNA is single-stranded chain of nucleotides. Its
nucleotide have a sugar called ribose, a phosphate group and it ~—
nitrogenous base (adenine, uracil, cytosine and guanine). RNA and DNA

Q4. Describe how DNA and RNA take part in the synthesis of a protein. o=
Ans. Functioning of DNA and RNA: S\ O\

LA TR
-

Gene: A gene is a segment of DNA that hasf_;hcthpmaﬁﬁﬁ{:fdﬁ ﬁlék}%gda particular
protein. The following processes occyr ﬁeﬂfﬁa}é}ngﬁp%ﬁcms according to the

Wl

information present in a gene: ) ~~ 0\ LA\

(i) The segment of DNA ( g:ric}\-d A

Palrs of
Nitrogenous
bases

5 e
hells of
TuUgEr and
ahoaphate

geri Q@Hﬁh%‘ﬁﬁlam. A type of RNA, called messenger
RNA (mRNA), is syn W{P@fﬁmﬁ Ing fo this template. In this way, DNA transfers the
information to nﬂikgﬁ.] his process is called transcription. mRNA acts as aid in
converting information into proteins.




(i) The mRNA moves out into the cytoplasm. Here, , "xﬁﬁ I@{QW\J
. .4

MR
ribosome attaches with mRNA. The ribt}snn}e\joi‘lﬁsx Eﬂ'ﬁ_\ G
el 1&

amino acids according to tlhe m_t: mati n‘ﬁyﬁeﬂl@ﬂ L —f—';\/
mRNA. In this way, a protein is a\qc{.\jﬁs rocess SSENPoagids
is called translation. N W .;}u L u;";: L EUN SR
This concept ‘%ﬁiﬁﬁiﬁr ing of a gene is called | thwomoome )/
central dogma and is symbolized as; O ot
Q5. Discuss the relationship between Gene and allele. : J‘ 1
Ans. Gene: A gene is a segment of DNA that contains S
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 pigments WE the

other does not make pigments. & \ GROMN

0.6: What is Genotype? Describe its types. © ﬁ\\f} Cr

Ans. Genotype: The combination % the a w g

Homozygous genotype: The genot h& lTeles are same is called homozygous.

Heterozygous uen: The-e@rofype-in-which both alleles are different, is called heterozygous.
Y

: 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

= :
S==""N
Eye colour Hair shape Earshape

" Genes on homelogous chromosomes

Ef_‘_ﬁ(\vcj 3

= J’Ffi,f_j,_‘l.

R Straight  Free Lobe K N |[Z
%\(‘"@Qﬁﬁm.mﬁ

SL, ‘w Allgles of hair shape gene are
similar (homazygous).

S = |
™% | o | o Alleles of ear sha
Al e

Straight Aftached lobe

Alleles and genotype

Genes on a chromosome




alleles. CAL

Ans. Phenotype: The cnbsenrablc ou :( (ge &ﬁﬂ L

called phenotype. '\K\\v

Difference: M \,

(i) In the ‘genotype one allele may mask the working of the other allele.
Such an lc is called the dominant allele.

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

(i) Dominant alleles are expressed by Capital letters the recessive alleles are expressed
by lowercase letters,

(iit) In the pair Tt, the dominant alleles T is responsible for tall plant the recessive allele
t is for dwarf plant.

W.7: Ueiline phenotype. Write down the difference hatwr.'f ra{:assiva

e form of characteristic. is

1.3 Mendel's Law of Inheritance

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

he performed experiments on garden pea. The results of Ih Ieared the
views of heredity. _ o Na ﬂﬂ\
Flower | Seed si' ;% U U Rad LT Flower Plant
colour pe, 1 shape position height
JUs

Cha‘;wv

X

Purple | Yellow | Round Axial Tall
Character || %
2
Shart
L 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
experiments. His choice was a good one for several reasons. .. 51 «a\m

(i)  Pea plants have a relatively ihnrt generati A=
(ii) Pea plant has seven easily dl imguis gﬁ i :cs such as round versus
rs.

wrinkled seeds and p *
(ili) Normally, seil‘-p I @i |l<

in péa ﬂowen But cross-pollination can also be
pt:rlhrm urpose. the stamens of a flower are removed and its pollen
grains are‘transferred to the flower of another plant.




Transfer

of pollen
Anther \
Filament
Carpai YB“

g Self and Cross-pollination in pea plants

Q9. What is monohybrid cross? Give the experimental verification of monohybrid 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. W‘E“CEM“S l?'mndel's time? !
He called these true-breeding parents as P Ans. During Mendel's time. most people belu:‘ued

: : : 5 that characteristics of both parents are mixed

generation. 'l:he nfts;.)rmg ofthts'cmss were tggﬂhﬂ anid ate passed to aﬂsprmg For
called the first filial generation, or FI :

th a tall
generation. All offspring of F1 were all tall.
Next, Mendel allowed the tall plants of B1 ge

the next generation as F2 gene \(‘
25% were short. &

| Cross puihnatmn]

Seeds
Seed
germinate

Tall Short All Tall

1 ] | :

Parental (P) generation First Filral (F1} generation

salf
pollination

Speds
Q Speds

germinata

Tall plant of F1 \&@ 25% Short
}
F2 generatian
nment :

Mendel fmmd the same requltﬁ over and &yer again with all the characteristics.




Gonclusions
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Concept of Dominance: Gt ’\E‘ﬁ
Mendel explained his MH} prﬂl were two forms (alleles) of
the gene of plant height. 0 nt alleles are together in an organism, one
allele may mask th m the other. The allele that shows its effect is called
dominant, w 4 None that is hidden is called recessive. This is called as the concept of

dominance.

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 offspring. 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  Shortplant —| Cross-pollination
generation

gy

-

Gametes

Tt
i\i All Tall (heterozygous)
Tall plant of F1
Tt
{ Self-pollination
Tall — —— Tall
Tt . Tt
(el g o o
| !
F2 T Tt Tt tt
generation Tall  Tall Tall . _ Short

(homozygous) (heterozygous) Tnﬁq@@ﬁ\iﬁ
| Segreg:ﬂgui e m\\f, (clo
In pea plant, the allele for talln 5 mikant, E:l:neratinn. one parent had
alleles TT. Each of its gme@\/ﬁ@ﬂﬂ allele. The second parent had alleles tt,
Each of its gametes m% c e. When these gametes (T and t) joined, the new
plants in F1 %qﬁg ived the pair hﬁ'r\su all F1 plants were tall. When

self-pollination ;i's allowed in F1 tall plant, the resuits were:




° 5% of the F2 generation received both alleles of shortness i.e., ti. S? ﬁ‘g :5:%0\;—\

e  50% plants of F2 received one T allel d’bn;i-\ w
e 25% plants of F2 rcc:wcd pﬁ?&( \ So, they were also tall.

Q11. Describe Mendel's ex -Eharacter inheritance and state the law

he proposeds| N
Ans. Dihybrid l:ros:
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 true-breeding plants. All F1 plants produced round

% Cross-pollination #.-f"

P Plant with Plant with

Round, Yellow seeds  Wrinkled, Gree a @
) Tnye

lo

F1 i

I All plants with
Round Yeliow seeds

Self Plant of F1
— o formation Y [RY|rY

pallination /ﬂm\—ﬁff:/wm/m/ ¥ {Ry|ry
= © © © 0

RRYY RrYY RrYy
Round Ruund Round | Round
vellow | Yellow | Yellow | Yellow

RRYy RRyy RrYy Rryy F2 generation | ﬁ
Round | Round | Round | Round 9/16: ¢ (E:‘{Cj} '\SU
Yellow | Green | Yellow Gmenﬂ oS

RrYY nr\'y r {% Epd yellow
TS e
fmm'm Wrinkled Wﬂnmu /

llow Yellow | Green

Independent assortment of alleles

Rr¥y

@@@e

N
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yellow seeds. It proved that the allele for round seeds (R} d@@ﬁ Egver the allele

for wrinkled seeds (r). Similarly, the allele(Tor, g&\fﬁuﬁfs’;&a{i‘df{'—?‘j‘“fs dominant over the
allele for green seeds (y). All the K1 p{a"ﬂ\{'ﬁ}&&g&}_ﬁmb}dzygcus for both seed shape and
seed colour (genotype: REYy A0 ‘*.H N T

He allowed Sﬂl%ﬂ:’jw} }lj_'p‘uliﬁ' he F1 plants and got the F2 generation. The F2
generation .hqq]*hﬁ@j" Ang four phenotypes:
e 9/16 thﬁrh € 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 (genotypes: rrY'Y and rrYy)

o 1716 that have wrinkled. green seeds (genotype: rryy)

Conclusions:

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". __

= Objective Iype Questions
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/ ~ Mulfiple Choice Questions prepared in the light of new Examination Techniques
7 (Knowledge, Understanding, Application, Analytical & Conceptual)

[ 7.1 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) Translation (¢) Osmoregulation (d) Inheritance
3. A protein in nucleosome which is surrounded by DNA is:
(a) Insulin (b) Interference (c¢) Histone (d) Haemoglobin
4. When a cell is not dividing its chromatin is in the form of: ="
(a) Compact structure (b) Fine lh!ﬂfl.illif:__" v (&l f_‘-_ll']\ il
(¢) Circular structure 3 ,H.fﬂll Wﬁﬁéhﬁﬁf..i"-'-ﬁ?‘*'
S.  The half of chromosome is calh&idf_:f_'-.ri, (0 ‘.*.k'x SR\RRSRT,
(a) Centromere {Mg_r\%?oﬁi-;;\ v \}ix;@; “Allele (d) Chromatid
6. At which point the two chromatids of a chromosome are attached?

(@) Loci --_ﬂ?}\.j't;lj{ﬁi"ﬁ"h’ia;mata (c) Allele (d) Centromere
7. How miﬂr_[c“i'hmasume are present in prokaryotes?
(a) One (b) Two (c) Three (d) Four




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

24,

25,

Dominant alleles are exp W
(a) Small letters (¢) Full stop (d) Brackets

ulecu & \
~Proteins (d) Carbohydrates

Each nucleotide of

A double-stranded, helical
(a) RNA (b) ﬂ;é(&

(a) Deuxyr (b) Phosphate group

(¢) Nitrogen (d) All of these

Chromatin mnterml is made of:

(a) Protein (b) DNA

(¢) RNA and Protein (d) DNA and Protein

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:

(a) Adenine (b) Cytosine (c) Uracil (d) Guanine

Formation of messenger RNA from DNA is called:
(a) Translation (b) Transcription (c¢) Transduction (d) Trans{mmn
The process of formation of protein is ca[led

J ?_\ pl

(a) Translation (b) DuPhcatmn

In transcription, the sp

form of:
“ﬁ?i\g\" (b) tRNA
D

(a) rRNA
(c) mRNA W (d) RNA-polymerase
In DNA mo e ademne pairs with: 1

ication
ides is copied in the

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

(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 herednnn'
character.

(a) Allele (b) Gene (¢) Phenotype (d) Traits
The combination of the alleles is called:
(a) Genotype (b) Phenotype (c) Mutation (d) Rephcatmn

If an organism has two different alleles for a single trait, its genotype is sai
(a) Homozygous (b) Hemizygous (¢) Hetcmzygous W
The allele which is masked is known as: @f\ P

(a) Dominant allele (b) Recessive alfel }kﬂ\’ ) Zygous

Which of th oh&ervahle outcome of genotype?
(a) Dominance (b} Heterozygous (c) Transcription (d) Phenotype




Mendel's Laws of Inhenhﬂm

26. Mendel performed expeﬂmentmnnﬁn 1 ﬂ \5 U F
(a) Tomatoes ‘? péﬁ*i H (t.} ‘ﬁ"hts (d) Mice
27. Pea plant has:
(a) Relatwe,l smﬂggh&a\t’nn hrne (b) Easily distinguishable characteristics

(c) Abﬂilyad}ﬂe]f'polhnauon (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% (c) 75% (d) 65%

32. According to the punett square for the F2 generatmn what is the probability
of an offspring having the genotype “rry}f"" (\,\ x‘l,\”

(a) 9/16 . (b) 3/16 a8y 4/16
33. Which of the following best d r b ty,plf. 'rahu of the F2 geneation

in a standard dihybr rnas”“ i\; nﬁ e
(a) 3:1 () 9:3:3:1 (d) 1:1:1:1
34. "Alleles s Ed):\pendently 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

L @) v20d) %@ 4 O 8 .. 6 @ . T A8
TG T RESS ) S [N TN i S LS T S | T/ 14. (b)
15. (a) 16. (¢) 17.(d) 18 (d 19. (d 20. (b) 21 (a)
22. (c) 23. (b) 24. (b) 25. (d) 26. (b) 27. (d) 28. (b)
29. (b) {d} . (b) . (¢) (c) (c)

.—-""'-I

1. Define inherit Ft. S bt
Ans. The pruct:ﬁﬁ' By whlch characteristics are transferred from parents to offspring is
called inheritance or heredity.




e e
2. How would you differentiate between chromatin and t:h rmmu \)H :;
Ans, Chromatin: Chromatin is a thread-like m rial. [ (el :’ a0
e  Chromatin consists of DNA and s;:eciﬁ pr;i r%d he&hﬁgﬂn} s,
e  In chromatin, a long molec nf A &gp around the bundles of histones.

Chromosomes: A chromosome &h and consist of two identical halves. Each
half of chromosome i is £2 ? atid.
3. Whatdo }"ﬂ 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 chromatids 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
o DNA is deoxyribonucleic acid. RNA is ribonucleic acid.
e DNA is a double-stranded helical|RNA is a single-stranded chain of
molecule. nucleotides.

®  Each nucleotide of DNA is made of a| Each nucleotide nerN
deoxyribase sugar, a phosphate group ribose Ssugar 55 roup and
and nitrogenous bases. ~.p1 f s\h

5. Which nitrogenous bases d RNA? Name them.

Ans. Nitrogenous hases nl‘]} WS‘ nous bases of DNA are adenine, thymine,
cytosine or g \[‘-\J U ¢
Nitrogenuus nf 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 instructions 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 contains the mfonnaucm for a hereditary
chracter. G @O iﬂ?ﬁ
For example: Gene of eye colour, gene for earl p\‘(a?d ene ur a;r texture.

9, What is locus? ' =) I: E‘a g

Ans. Locus: The locations or pqsit\ ; ﬁf\&ﬁh@ on eﬁrnmnsames are known as loci
(singular locus). R\ mx L= -

10. What is central degnia?\ --_:U'

Ans. The working methoe
It is symbolized as:




DNA —» RNA— Protein o \ (c(C J'L’h Lt
11. What is meant by transcription? N\ G
~Ans. Transcription: Transcription is F.qufiﬁt\ﬁuogaﬁ itji:b:hléh Nﬁ. makc a copy of its
information in the ﬁ}rmﬁ{ﬁ T&ﬁi\\ 0\ 4
e [t happens in lhr. nm. \} M
12. What is me; ation?
Ans, Translaﬁﬂﬁ. ranstalmn is the process in which the mRNA is read by ribosomes to
make a protein.
e It happens in the cytoplasm at the ribosomes.

7.3 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:
(1) 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.
14. How would you describe a true-breeding plant?
Ans. If a plant with a characteristic produces offsprings with ; \ na[u: on
I gﬁ:’ac

self-pollination, it means that the planl IS trye- brcid J'liﬁ) teristic.
I5. What will be genotype of pln QE\L \', qugt ‘of cross between two

plants having Genntyg{il
Ans. It two Rr genotypes pl E‘r *}hcn the genotype of resulting plants will be

3:1. [t means Z hape seeds and 25% are wrinkled seeds will produce.
16. Why do ea p[anls turn out short even through their F1 parents were
both tall?"

Ans. This happens because the Fl 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)  9/16 that have round, yellow seeds. (ii) 3/16 that have round. green seeds.
(iii) 3/16 that have wrinkled, vellow seeds. (iv) 1/16 that have wrinkled, green seeds.

Exercise Questions (Solved)
A. Select the correct answers for the following quastmns, {EQ._,ﬁfﬁ
] .

: Chrumosames of eukaryotes are mag)e aﬁ L ara W ’m Ao =
(a) Lipids and proteins y \H 710 }\ )Lgp}ds\apﬁ DNA
(¢c) RNAand proteins O "w NA and proteins

2.  What is the relatmp h‘q x tw,e&ﬂ‘*ggene and an allele?
(a) Alleles a rfe”ﬁmm of a gene
(b) Gcnegi! a'temalwe forms of an allele
(c) Genes mask the effects of genes (d) Alleles and genes are unrelated




% :Which molecule is formed during trnnscripﬁun" f’“J )\ H:’O\S\N
(a) DNA (b) Protein {c} NS

4. The central dogma of molecylar bm m&;}k by,
(a) DNA+ RNA= Prntem . \ \\ LS A—> RNA — Protein

(c) DNA — RNA — (d) Protein = RNA — DNA
5. What happe 'ﬁscriptmn"
(a) A new pol tide is created (b) RNA is scanned by a ribosome.

(¢) 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 (¢) Homozygous (d) Heterozygous
8. Which of these is a reason why pea plants were suitable for Mendel's
experiments?
(a) Long lifecycle (b) Easy to cross-pollinate
(¢) Few seeds produced per plant (d) No variation m traits
9.  What does Mendel's Law of Segregation state? (@Cﬂm

(a) Genes are linked together &(\,\@
(b) Each allele separates duri W
(¢) Dominant traits appear %ﬁé
(d) Alleles blend to
10. In peas, all le flower (P) is dominant over the allele for white

flower (p). If ﬁjwhlte 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% wh|te (d) 100% whitr_j

1. (d) 2. (a) 3. (c) - 4. M) 5. (d)

6. (b) 7. (a) 8. (b) 9. (b) 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 that If:if.

separate during gamete I‘ormauun the possiBl \l

are Ry and ry. “

2. State Mendel f@ng\n on.

Ans. Law of segr : The alleles are separated during gametes formation and each

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




3.
Ans.

4.

Ans.

Ans.

State Mendel's law of independent assortment. er\ﬂw :
Law of independent assortment states tha fﬁgllieﬁs‘sé?@ﬂrr&ependently of one
another during the fa mn pf h

Define mnnnhybrid q Mﬂd cross and give an example of each.
Munuhybm 933 cross in which only one characteristic is studied.
Exam m]l (Tt) and short (tt) plants to study height only.

Dihybrid Crm [n a dihybrid cross, the inheritance of two characteristics is
studied at the same time.

Example: Crossing plants difference in height (T/t) and seed colour (y/y) at the
same time such as TtYy x TtYy.

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

P

generation
RRYY oYY

R ¢
Self Plant of F1

pollination RrYy re f
/\ “‘W Ry |ry

-.®@®

RRYY RrYY
Round Rnund Round Round

Yellow | Yellow | Yellow | Yellow

RRYy | RRyy | RrYy | Rryy F2 generatlon ¥ 5\"
Round | Round | Round | Round T aﬂﬁ "Qf; yel YAS

Yellow | Green ‘I"elhw ] r[d’ green
RIYY | Rrvy (| %_ -\

E wrinkled, yellow

Rourd |\ Q:#ﬂﬂ Ogre inkled
veuoﬂ \Yellow! | '% Yellow 3!15 wrinkled, green |

VR Rryy rryy
*{ Round | Round Wrinkled Wrinkled
Yellow | Green | Yellow | Green




6. Differentiate between: N _"3 \ﬁg\\
(i) Gene and allele (ii) , Fia ? eration o
(ili) Dominant and recessive ﬂ\() o1 mn}d heterozygous
(v) Genotype and plleliq'fg AR ¥
Ans. (i) Gene: A gcm:\ \ J' of DNA that contains the information for a
hereditary cw &R
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 hair
pigments while the other does not make pigments.
(i) F1 generation F2 generation J
/- Set of offsprings produced by It is produced by allowing the FI plants to §
crossing P(parent) generation. self-pollinate.
e  Only dominant trait is visible. Both dominant and recessive traits appears.
e  All offsprings are identical. Offsprings show genetic variation. ﬁ?\.‘.
(iii) Differentiate between dominant and recessive Ve \ N\ } (G055
Ans

(iv)
Ans.

v)

. Dominant allele: In the he m m mask the working of
other allele. Such an allele i Egﬁ; allele.

It is represented\ qqﬂ{y‘.ﬂ eg.T)

Recessive nllglféh'hn allele that expresses only when two copies are present. The
allele which is not expressed, is called reccessive allele.

It is represented by small letters (e.g.t)

Differentiate between homozygous and heterozygous:

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

Genotype: The combination of the alleles is called genotype. It is the g:nctic
makeup of an organism. (like TT, T, tt). S\ (i :}\ﬂ
Phenotype: Observable outcome of genntme ,ﬂ I;l:{q {qﬁwd\ﬁ lr[ﬁ:ﬁc%enstms is called
phenotype. (like tall or shorf)y | ” B\ Uda LS e

Example of Geuutype nﬁ \Pﬁhh&br 1f a plant has the genotype Tt (one
dominant tall c}qﬂél ¢ short allele), its phenotype will be tall, because the

dominant T alibles expresses the trait.




C.
1.
Ans.
‘o

Ans,
3.

Ans.

Ans,

Ans.

Ans.

Ans.

In the following diagram | 8. Label the components in the following
of a cell, label the diagram

components and the ?c‘: C@\Y@
.{, o - -
process. L.»-J*

Write answers in detail.
Write a note on the structure and composition of chromosome.,

For answer see Q's 2

Why did Mendel choose pea plants for his genetic experiments?

For answer see Q's 8

Describe Mendel's experiment on two-character mheritance ﬁl\lsd\stale the law

he proposed. o\ K 33
For answer see Q's 1 | QM Ej
Describe Mendel gﬁn %ﬁ@g n example.
For answer see Q

Describ 1

For éﬁﬂf&r@e& Q's4
Inquisitive questions

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

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) is dominant and t(short) is recessive.

TTorTt — tall tt — short.
Why can diffcrmt alleles of the same gene lead to ﬂlﬁerﬂlt traits""

Different alleles lead to different traits bec Iy different
nucleotide sequence within l? e slructure function or

amount of the pmt@ . rﬁﬁ \bﬁ@;}\mgﬂ
Fe ol Iy MR'” |8

\E\ﬁNA take part in the synthesis of a protein.

AR



