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Chapter 8: Heredity
AT 8: TATAHAT — HYUT FCH T ULARK T

8.1 Accumulation of Variation & 8.2 Heredity — Mendel's Laws of Inheritance (faf=rarsit =1
TG Ud Hedl & 9emTia faw)

[EN] Heredity is the transmission of traits from parents to offspring. Gregor Johann Mendel conducted
hybridisation experiments on garden pea (Pisum sativum) using 7 pairs of contrasting visible characters.

[HI] wrar-foar & dafa & deol & J=IFTd gl STgafIehdT hed & | IR SigH Aed = e #ex (Pisum sativum) & 7 fauafet
LTON TR GehruT T o T & fam ufaonfea ferul

Concept / wahT Genetic Cross, Ratios & Explanation (English)

ST fRAeh TehoT, SIJUTd Qo e (f@<h)

1. Inherited Traits &
Mendel's Pea

Udch d&T0T & foiu Gdfd & & faeed (Vi) gl
&—qh T & ok T AT 1 Hex & wE

JALTOT: e (T) A &7 (t), et st (R) 9/
Ffer (r), e it (Y) s 8w (y), g

Humans have 2 versions (alleles) of each gene
— one paternal and one maternal.

Mendel's 7 Pea Characters: Plant height (Tall T
vs Short t), Seed shape (Round R vs Wrinkled r),
Seed colour (Yellow Y vs Green y), Flower colour

Characters

2. Monohybrid Cross
(ThEhR HehvoT —
Height)

3. Dihybrid Cross
(FEicnR Hapvor —
Independent
Assortment)

(Violet W vs White w), Pod shape, Pod colour,
Flower position.

Parental (P): Pure Tall (TT) x Pure Dwarf (tt)

F, Generation: All Tt (100% Tall) — shows Law

of Dominance (T is dominant over t).

F, Generation (Selfing Tt x Tt): Gametes T, t

TT(1):Tt(2):tt (1).

« Phenotypic Ratio: 3 Tall : 1 Dwarf (3:1)

« Genotypic Ratio: 1 TT: 2 Tt:1tt(1:2:1) —
shows Law of Segregation.

Parental (P): Round Yellow (RRYY) x Wrinkled
Green (rryy)

F, Generation: All RrYy (100% Round Yellow).
F, Generation (Selfing RrYy x RrYy, 16
combinations):

e Round Yellow (R_Y_): 9

» Round Green (R_yy): 3 (New recombinant)

* Wrinkled Yellow (rrY_): 3 (New recombinant)
e Wrinkled Green (rryy): 1

F, Dihybrid Phenotypic Ratio=9:3:3:1.

Proves Law of Independent Assortment.

© TYBA Coaching Centre (& ad &t g sifRin dez) | Contact: 6367029449

FATH Fhe G|

STk (P): 5 &aT (TT) x G &1 (tt)

F, tiél: ooft did & (Tt) (weifear a1 fFam) |
F, o€l (Tt x Tt TguRmTo):

o F@&UTREUY (Phenotypic) 31guTd = 3 &4
1T (3:1)

o SRt (Genotypic) srgarda =1TT:2
Tt:1tt(1:2:1) (qUeRRRor &l ) |

SieTeh: el Uit &ftsT (RRY'Y) x ZRIGR & &t

(rryy)

Fy ok o=ff e ot (RrYy) |

F, Bt (16 Sater):

et =9 | MR = 3 | Fgler it = 3 |
R B = 1

U =9:3:3:11 T Rgwmarg fx at
T WiF & Y I B & (T
3rqege o o) |
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Mendel's Fz Monohybrid Cross (Tt x Tt)

Gamete T Gamete t Father (Male)
44 + XY
T T Tt
(Pure Tall) (Hybrid Tall)

Sperm X Sperm Y

Tt
(Hybrid Tall)

tt
(Pure Dwarf)

Sex Determination in Human Beings

Mother (Female)
44 + XX

Ovum X (100%)

XX - Girl Child

(50% Probability)

XY - Boy Child
(50% Probability)

Phenotypic Ratio = 3 Tall : 1 Dwarf | Genotypic =1:2:1

Fig 8.1: Mendel's Monohybrid Cross Punnett Square & Sex Determination in Humans — TYBA Coaching Centre

8.2.3 How do Traits get Expressed? & 8.2.4 Sex Determination (TT&Iuti & srfvreafaa ua fer fAafon)

[EN] Cellular DNA is the information source for making proteins (enzymes). In humans, sex is genetically
determined by the sex chromosomes inherited from the father.

[HI] FifAewT & Sgag A MEA (JSTTgH) Heawor g a1 gidl 81 AFa # <t & foit RaRor sigafes ®u @ fUar @ ure fofir qorgs

R BT 81

Topic / fawa

Detailed Mechanism & Genetics (English)

Rreq FarenTfaf) gd s
()

1. How Genes Control
Traits (Gene - Enzyme
- Hormone - Trait)

2. Sex Determination in
Different Species

A section of DNA that provides information for one
protein is called the Gene for that protein.

Example: Plant height depends on the amount of plant
hormone. If the gene for the enzyme is normal (T),
enzyme works efficiently - lots of hormone made - Tall
plant. If the gene is altered (t), enzyme is less efficient
- less hormone - Short plant.

« Environmental Sex Determination: In some reptiles
(turtles, lizards), temperature at which fertilised eggs are
incubated determines sex. In snails, individuals can
change sex.
« Genetic Sex Determination (Humans): Humans have
23 pairs of chromosomes (46 total): 22 pairs of
Autosomes + 1 pair of Sex Chromosomes.

- Female (Mother): Perfect pair XX (produces all ova
with X chromosome).

- Male (Father): Mismatched pair XY (produces 50% X-
sperms and 50% Y-sperms).

- Ovum (X) + Sperm (X) > XX (Girl, 50%); Ovum (X) +
Sperm (Y) > XY (Boy, 50%).
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BT & I 91T ot o fehedt
OIEH deawor & forg gae sidt g,
39 TEH oh1 S (Gene) Tgd &1
gardt S (T) g8t JSIsy =TT &
e aifdes gfig giata sar & ofik
T ST giar &1 et S (1)
Y &l USITEH sHTaT & forad oien
4T 3§ ST &

o 3 Tl (wgY) & e o
T SR arg foiit [FefRa Fear g;
o8 (snails) 3rOAT T STt Teha
gl

g # foirr Ryfor (23 s =
46 TUIA):

- ot (\mEm): 22 2 + XX (@of
ST A X o) |

- &y (fam): 22 S + XY
(50% SgehTorsT & X au1 50% # Y
o) |

— 31d: F=d o folT 39 ard R AR
o & for 38 frar @ X qorgs A
8 (XX = dgehl) a1 Y U (XY =
GEE
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NCERT Intext Questions & Complete Solutions

TAHISARE qr37Td U= Ud |t gt gar

Intext Page 129 & Page 133

[Question - EN] 1. If a trait A exists in 10% of a population of an asexually reproducing species and a trait B exists
in 60% of the same population, which trait is likely to have arisen earlier?

2. How does the creation of variations in a species promote survival?

3. How do Mendel's experiments show that traits may be dominant or recessive?

4. How do Mendel's experiments show that traits are inherited independently?

5. A man with blood group A marries a woman with blood group O and their daughter has blood group O. Is this
information enough to tell you which of the traits — blood group A or O — is dominant? Why or why not?

6. How is the sex of the child determined in human beings?

[%1%1 - HI] g8 129 Td 133 & q+ft ureTd us:

[Answer - EN] 1. Trait B (60%) arose earlier because in asexual reproduction traits are replicated and accumulate
over more generations.

2. Useful variations enable individuals (e.g., heat-resistant bacteria) to survive sudden adverse environmental
changes.

3. In Mendel's monohybrid cross (TT x tt), all F4 progeny (Tt) were Tall, and the dwarf trait remained hidden in F4
and reappeared in 25% of F,, proving Tallness (T) is dominant and Dwarfness (t) is recessive.

4. In Mendel's dihybrid cross (RRYY x rryy), F, showed 9:3:3:1 ratio including new recombinant combinations
(Round Green and Wrinkled Yellow), proving seed shape and seed colour are inherited independently.

5. No, the information is not enough. Case 1: If A is dominant (IAi) and mother is ii, daughter can be ii (Group O).
Case 2: If O were dominant (IOIA) and father is IAIA, daughter could also be Group O. Hence dominance cannot be
deduced from this single cross alone.

6. Mother is XX and father is XY. A child always inherits an X chromosome from the mother; if it inherits X from the
father it is a girl (XX), and if it inherits Y from the father it is a boy (XY).

[S¥R - HI] 1. 18101 B (60%) U<t 3= §T 8171 Riifch Sifiich S=1 & GRIAT A&7or Sifdres tifeat & Sherar g1

3. Gendens HaReoT (TT x tt) i Fq HET H hael diard= Tene gt (F9TelY) 3R iAo T 3@ (Smrreh) |

4, Tggen demur &t F, ft 7 Y T3t (Ma-gR ok FPoer-diet) 9:3:3:1 rgurd # fAiet St Wd= d=imTfd qarfd g1
5. Agl, ag ga1 yafe gl § i i1 & fafoat & gt a1 3R af O &) gepar &1

6. firar & X ToRga fAem tR agent (XX) SR Y o e wR @gan (XY) giar 81

NCERT Textbook Exercises — Complete Step-by-Step Solutions
SIS ST & it weet & o fgamdt g

Exercise Q1, Q2, Q3 & Q4 (All Textbook Questions)

[Question - EN] 1. A Mendelian experiment consisted of breeding tall pea plants bearing violet flowers with short
pea plants bearing white flowers. The progeny all bore violet flowers, but almost half of them were short. This
suggests that the genetic make-up of the tall parent can be depicted as: (a) TTWW (b) TTww (c) TtWW (d)
TtWw.

2. A study found that children with light-coloured eyes are likely to have parents with light-coloured eyes. On this
basis, can we say anything about whether the light eye colour trait is dominant or recessive? Why or why not?

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

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

[ - HI] uTaaqsaes 3o & 9+ft 4 usif (Q1 & Q4) & Tyt ga:

[Answer - EN] Q1 Answer: (c) TtWW — Since all progeny bore violet flowers, the tall parent must be
homozygous dominant for violet flowers (WW). Since half of the progeny were short (tt), the tall parent must be
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heterozygous for height (Tt x tt gives 50% Tt tall and 50% tt short). Hence genotype is TtWW.

Q2 Answer: No, we cannot say whether light eye colour is dominant or recessive from this observation alone.
Both homozygous dominant parents (LL x LL - LL) and homozygous recessive parents (Il x Il - Il) produce
children with light-coloured eyes. At least 3 generations (or a cross between contrasting eye colours) are needed.
Q3 Answer: Select a pure-breeding homozygous black male dog (BB) and cross it with a pure-breeding
homozygous white/brown female dog (bb). Observe the coat colour of all F; puppies. Whichever coat colour

appears in 100% of the F; generation is the dominant coat colour.

Q4 Answer: Normal somatic cells have chromosomes in pairs (diploid, 2n = 46). During gamete formation by
meiosis, each gamete (sperm and ovum) receives exactly one chromosome from each pair (haploid, n = 23).
When the male gamete (23) fuses with the female gamete (23) during fertilisation, the zygote gets 23 + 23 = 46
chromosomes, ensuring equal (50%-50%) genetic contribution from both parents.

[S=IR - HI] Q13<R: (¢) Ttww—mﬁﬁﬁﬁﬁﬁ%ﬁﬁ(mz WW) 3R 3e e =t § (3rd: Tt x tt & 50% &) |

Q2 IR: TS}, Shael 9 IMYR TR Tg el hgl ST JehdT foh Geehl 311 el FI&T0T THTE & a7 Smrel), araifar LL x LL SR Il x I g &
A ddfd &3 §1

Q3 IR: 5 @t (BB) R Y5 Ttha (bb) T & i Henvor s Fy Wi & el o 31 ar e, St 31 Fy & uehe givm agt
TaTdt A&T0T BRI

Q4 IR: gk FAATT (Sl fawrer) & awa ehTy] iR SisTy] Uder # U &t dwear ameft (23-23) 38 STt 81 s & awa
TR (23) T AT (23) ik & Fora & JrAl § G: 46 TR gt Siid &, fa@ gt Sl ot sr1eR e giafga glar 81
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