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Student Name / faremeff <t ar: Batch / a=I: Date / f&eier: ___/___ /2026

Point-by-Point Chapter Concept & Formula Overview

ey % figan gea fraw, g @ aea
Topic / fig Key Concepts, Equations & Rules (English) TR HAYRUNY, FHieheor gd faw (841
1. Monohybrid P: TT x tt = F4: All Tt (Tall) = F,: Phenotypic 3 : 1, Genotypic 1 Yehdiehk GaeoT: Fq & qoft ofa; Fp 7 SeomRedt 3 : 1
Cross 2211 aur SsfAoRedt 1:2 11
2.Dihybrid Cross  P: RRYY x rryy - Fq: RrYy (Round Yellow) - F, Phenotypic f§T®R HameoT: Fy S/gura = 9: 3 : 3: 1 (WA
Ratio=9:3:3:1 STUEA ol o)
3.Gene DNA (Gene) » mRNA - Protein (Enzyme) - Hormone S > doisd (SédF) > gt Rafor - et &
Expression synthesis - Physical Trait SifdeafaT
4.Sex Humans: 22 pairs Autosomes + 1 pair Sex chromosomes Aa § 23 Site oA (ATar XX, fUar XY); e &
Determination (Female XX, Male XY; 50:50 ratio) TR © Fa &t fefr fefor
Mendel's Fz Monohybrid Cross (Tt x Tt) Sex Determination in Human Beings
Gamete T Gamete t
T T Tt
(Pure Tall) (Hybrid Tall)
Sperm X Sperm Y Ovum X (100%)
t (Hyh:i’}i Tall) (Puretlt)warf)
XX - Girl Child XY - Boy Child
[(50% Probability) (50% Pmbability)]

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

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

Section A: Concept Check — Fill in the Blanks & True/False
TS I: AU AT — e e 09 T/ 38T (Q1-Q8)

Q1. [EN] The scientific name of the garden pea plant used by Gregor Johann Mendel is
[HI] "R Site™ Hed gRT Ugad eI Hex & G ar daiT=ieh A gl

Q2. [EN] The F, phenotypic ratio of a monohybrid cross is and genotypic ratio is
[HI] TensieR Hemvur i F,, Uil ahr deromedt srqura T STAuEdT srgaTd gl

Q3. [EN] The F, phenotypic ratio of Mendel's dihybrid cross is
[HI] dza & fEda Taneor &t F,, Hdt a1 areronredt srgura g gl

Q4. [EN] A section of DNA that provides information for one protein is called the for that protein.

[HI] g o ag 9T fored Rl gen TiélT dsctwor & forg g gidt &, 39 Ui ar g gl

Q5. [EN] Human beingshave _________ pairs of chromosomes, out of which _______ pairs are autosomes.

Hlamad__ SRR REeEdE fmaa__ &I sifeligd (autosomes) gid &1

Q6. [EN] [True/False] In human beings, the sex of the child is determined by the chromosome inherited from the father.

[HI] [g/sm] A | s=3 a1 folrt FRaior forar @ ure o gR gtar &1

Q7. [EN] [True/False] A recessive trait is expressed even when only one copy of the allele is present (heterozygous).
[HI] [9x0/3/ ] SUHTE A&7 chadl Ueh Sii- Uil (farsmgrrstt) g1 tR off ea gt s g
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Q8. [EN] In some reptiles like turtles, the _________ at which fertilised eggs are kept determines the sex of the offspring.

[HI] T 39 T Sogut & ARk s @ <iafay a1 fof RefRa awer 21

Section B: Multiple Choice Questions (MCQs)
e T: qgfaweda w7 (Q9-Q16)

Q9. [EN] Mendel bred tall pea plants bearing violet flowers with short pea plants bearing white flowers. Progeny all bore violet
flowers, but half were short. The tall parent's genotype is:

[HI] H&a & it & ST G aret et Gl 2T TehvoT Athe Gt aTel S T8 § et OR it Tafa ST et ateft oRg smeft &t et | & Seies o
SheTReT 8:

(@) TTWW  (b) TTww (c) TtWW  (d) TtWw

Q10. [EN] When a pure tall pea plant (TT) is crossed with a pure short plant (tt), the ratio of pure tall to pure short plants in F,
generation is:

[HI] 315 & (TT) 3R 305 317 (tt) e o Femor &t Foy digh H g o (TT) 3R Y & (tt) & 3o e
(@1:3 (B)3:1 (c)1:1 (d)2:1

Q11. [EN] A zygote which has an X-chromosome inherited from the father will develop into a:
[HI] o gmest e fiar & X-TurRgs dmTd g 8, faenfda gim:
(@) Boy (b) Girl (I8t — XX) (c) Either boy or girl  (d) X-chromosome does not determine sex

Q12. [EN] What is the probability of a couple having a boy child in any pregnancy?
[HI] foreh Eufd & g (F7sahn) 1 &t aTfihar foRasit gidit 872
(@) 25% (b) 50% (1/2) (c) 75% (d) 100%

Q13. [EN] If a round green seeded pea plant (RRyy) is crossed with wrinkled yellow seeded pea plant (rrYY), the seeds
produced in F; generation are:

[HI] 7 & &fisT (RRyy) @t Tiel e Hemor RIGR diet it (rrY'Y) aret uidl & & WR Fy 3 &fisT g
(a) Round and yellow (RrYy) (b) Round and green (c) Wrinkled and green (d) Wrinkled and yellow

Q14. [EN] Two pink coloured flowers on crossing resulted in 1 red, 2 pink, and 1 white flower progeny. The nature of the cross
will be:

[HI] <} Termelt Gt & Tenvor & 1 A1, 2 Terrelt 3R 1 qtha Goel UTed §Q | 59 Hehv0T i Uil &:
(a) Double fertilisation  (b) Self pollination / Monohybrid F, (c) Cross fertilisation (d) No fertilisation

Q15. [EN] Which of the following is a totally impossible outcome of Mendel's Experiment (F; of pure tall x pure short)?
[HI] g5 & 3R 35 o9 d1d & Hemor t Fy didh & enter-a1 aRoms sriea §?
(a) 3 tall 1short (b) 24 tall and 8 short (c) 8 tall and 0 short (d) 4 tall plants and 1 medium height plant

Q16. [EN] In snails, sex determination is:
[HI] ¥¥ (Snails) & foir Refzor & gtar &2

(a) Genetically fixed (b) Not genetically determined (individuals can change sex) (c) By Y chromosome (d) By X
chromosome

Section C: Assertion-Reason Questions
e q: ATNHAF-HRIT 987 (Q17-Q19)

Directions for Assertion-Reason Questions / 3ifWeru--sRoT Uil & forg fAdan:

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option:
(a) Both A and R are true and R is the correct explanation of A. (A 3fR R &< 9 § 3R R, A &l Tl eamen ol g1)

(b) Both A and R are true but R is NOT the correct explanation of A. (A 3R R i 91 & tig R, A &l Tg! e &l ol 81)

(c) Ais true but R is false. (A 91 & tig R 319 &1)

(d) A is false but R is true. (A 39 g TRg R 9 &)

Q17. [EN] Assertion (A): When pure tall (TT) and pure dwarf (tt) pea plants are crossed, all F; plants are tall (Tt).
Reason (R): Tallness (T) is the dominant trait and dwarfness (t) is the recessive trait.
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[HI] AR (A): G & (TT) T g T (tt) Fex & dieli & Tepsor @ Fy & Foft o (Tt) 9 e &
@RUT (R): &0+ UTe 8707 § SR AT Srmerdt @ieror g

Q18. [EN] Assertion (A): A human father is responsible for the sex of the child.
Reason (R): A male produces two types of sperms (50% carrying X and 50% carrying Y chromosome), while a female
produces only X-carrying ova.

[HI] sk (A): 71-a & gt & folwr & forg foram Ieerdt ghar &1
RO (R): G &1 TR o EATT] (X SR Y) S9TGT 8, STafch St chael X g S8T] a1 6l

Q19. [EN] Assertion (A): Acquired traits like cut tail in mice are inherited by their progeny.
Reason (R): Changes in non-reproductive somatic tissues do not change the DNA of germ cells.

[HI] aifSera (A): TgT & 6t g€ U S IuTiid deror dafd § dmrd ghar 1
ROT (R): SR el 8§ g aret uRad= gk wifrentsti & ey § ufad= T8i ad |

Section D: Very Short Answer (VSA) Questions (2 Marks Each)
gz q: AAfd g Ia8qq 92T (Q20-Q25)

Q20. [EN] If trait A exists in 10% of an asexually reproducing population and trait B exists in 60%, which trait arose earlier and
why?
[HI] srifires S areht TAfE § @&T07 A 10% H SR 18101 B 60% H 8, a1 hi-I-HT A0 Ugel Icu goiT SR &ra?

Q21. [EN] Differentiate between Dominant trait and Recessive trait with an example.
[HI] wraqreht we7or 3R SruaTdt weror § IgrgRur gfgd SR faif@y|

Q22. [EN] Differentiate between Genotype and Phenotype with an example.
[HI] SH==T (Genotype) 3R @&IUTRET (Phenotype) & 3R faf@m|

Q23. [EN] How do genes control traits (like height) in plants?
[HI] great & Sfi= @eron (S9 $ams) ol ha fAdfRa aa 87

Q24. [EN] Why did Mendel choose the garden pea plant (Pisum sativum) for his experiments?
[HI] Sz 3 3o Tt o forg #ex & did ot o=t g1

Q25. [EN] How is the equal genetic contribution of male and female parents ensured in the progeny?

[HI] Tafa & R d AT&T SHeh! gRT ST iR1e I | aRrer 6T 9rfier fha ueRr At & st 82

Section E: Short Answer (SA) Practice Questions (3 Marks Each)

e g: @Y SN I UL (Q26-Q31)
Q26. [EN] Explain Mendel's Monohybrid Cross with a Punnett square and state the F; and F, ratios.
[HI] 93< @t (Punnett square) &6 TgRIaT & A & Tehdche HehRUT el THSISY |

Q27. [EN] How do Mendel's experiments show that traits are inherited independently? Explain with a dihybrid cross.

[HI] #=a & gl @ e gaT etdr & fon fafoa deror Tds &0 8 d2mgrd 8 672

Q28. [EN] Explain the mechanism of Sex Determination in human beings with a flow chart.
[HI] a1 & 5= o1 ettt FRerfRor &8 8T &2 3R gRT IH=su|

Q29. [EN] 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 which trait is dominant?

[HI] ¥fAR &t A aret gow a1 faaTg SR af O arell &t ¥ 81T & SR it 1 3fAR af O &1 T ag g1 uwifadr g & forg vaf 82

Q30. [EN] A study found that children with light-coloured eyes are likely to have parents with light-coloured eyes. Can we tell
if light eye colour is dominant or recessive?

[HI] g5 31 i 3ffEl aTet il o STkl ht 31T oft gech T1 6 gt &1 RIT 3TT UaT TeidT & fob ag Ut § ar sryaret?

Q31. [EN] Outline a project which aims to find the dominant coat colour in dogs.

[HI] =it & gt Shie (ceran/amer) 1 A1 @he o g Uk Tistae &t ke faf@y|
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Section F: Long Answer & Analytical Questions (5 Marks Each)
e &: 4" I U [ v (Q32-Q35)

Q32. [EN] State and explain Mendel's three laws of inheritance: (i) Law of Dominance, (ii) Law of Segregation, and (iii) Law of
Independent Assortment.

[HI] Fsa & demfa & i R o1 Serexor afga aui fifsgl

Q33. [EN] A pea plant with round and yellow seeds (RRYY) is crossed with a pea plant with wrinkled and green seeds (rryy). If
1600 seeds are obtained in F, generation, find the number of: (i) Round yellow, (ii) Round green, (iii) Wrinkled yellow, and (iv)
Wrinkled green seeds.

[HI] RRYY 3R rryy & ezt &l Fp, fidt & afE et 1600 #fi 1 §g, dt IRi UehR o ISl ehl TRedT 1 chifig|

Q34. [EN] A blue-flowered plant (BB) is crossed with a white-flowered plant (bb). (a) What is the colour of F; flowers? (b) What
percentage of white flowers appear in F,? (c) What is the ratio of BB : Bb in F5?

[HI] <t % (BB) 3R Wthe Tt (bb) & Hemeor A: (a) Fq &1 31, (b) F, # Ttha Gl ol Ufd2rd, (c) Fp # BB : Bb SruM|

Q35. [EN] Compare environmental sex determination in reptiles/snails with genetic sex determination in humans.

[HI] Sigui/atet & gafarofia foit Rafkor gur Ama & srdfre foim fHeafRor 6t gem s

Section G: Case-Study / Competency-Based Questions

e M FH-TZI amenia ue T (Q36-Q37)

Q36. Case Study 1 (Pea Plant Cross Experiment):

A student crossed a heterozygous tall pea plant (Tt) with a dwarf pea plant (tt) (Test Cross) and obtained 200 seeds.
(i) Write the gametes produced by both parents.

(ii) Find the genotypic and phenotypic ratio of the offspring.

(iii) How many tall and how many dwarf plants will be obtained out of 200?

[HI] Tes formeff = foserprrst ofet e (Tt) o1 Teheor oA e (tt) & herar SR 200 i ure fnu (i) gren faif@ig, (i) srguTa Imd S, (iii) 200 &
g fohaq 9 g foham &9 gh?

Q37.Case Study 2 (Human Earlobes Inheritance):

Free earlobe (E) and attached earlobe (e) are two variants found in human populations. A father with free earlobes (Ee) and a
mother with free earlobes (Ee) have a child with attached earlobes (ee).

(i) Which trait is dominant and which is recessive?

(ii) Draw the cross to show how two parents with free earlobes had a child with attached earlobes.

(iii) What is the probability of their next child having free earlobes?

[HI] et Shofufer (Ee) aTet ATaT- T sl ST S[ST §3 hotdTiel (ee) arelt g1 (i) TTe T SIHTe A&T07 Ugan-g, (ii) Heneor a21fey, (jii) el S &
T hufdTfer ST UTRiehdT|

Complete Answer Key & Detailed Solution Hints (STTHTAT Td &1 Whd)

Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)
Q1 Pisum sativum (UrsgH TergaH) Q2 3:1,1:2:1

Q3 9:3:3:1 Q4 Gene (STF)

Q5 23 pairs (46), 22 pairs Q6 True / I

Q7 False / 3r&a (Requires both copies, e.g., tt) Q8 Temperature (dT94T)

Q9 (c) TtWW Q10 () 1:1(1TT:1tt)

Q1 (b) Girl Q12 (b) 50% (1/2)

Q13  (a) Round and yellow Q14 (b) Self pollination / Monohybrid F,

Q15 (d) Medium height plant (no blending) Q16 (b) Individuals can change sex

Q17 (a) Both A and R true, R explains A Q18 (a) Both A and R true, R explains A

Q19 (d) Ais false, R is true Q20 Trait B (60%), as older traits replicate through more

generations
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Q.No. Answer / Solution Key (English & Hindi) Q.No. Answer / Solution Key (English & Hindi)

Q21 Dominant expresses in both TT & Tt (Tall); Recessive Q22 Genotype: genetic makeup (TT, Tt, tt); Phenotype:
expresses only in homozygous tt (Dwarf) observable physical appearance (Tall, Dwarf)

Q23 Gene codes for an enzyme that synthesises growth Q24  Clear contrasting traits, short life cycle, self-pollinating
hormone; efficient enzyme - more hormone - tall but easily cross-pollinated, many seeds

Q25 Each parent contributes one haploid set of 23 Q26 TT xtt > Fy Tt (All Tall); Fo: 1 TT: 2 Tt : 1 tt (Phenotypic
chromosomes via gametes (23 + 23 = 46 in zygote) 3:1, Genotypic 1:2:1)

Q27  RRYY x rryy gives F, 9:3:3:1 with new recombinants Q28 Mother (XX) x Father (XY) = 50% XX (Girl) and 50% XY
(Round-green & Wrinkled-yellow) (Boy)

Q29 No, because in both cases (whether A is dominant |A| orO Q30 No, because both LL x LL and Il x Il crosses y|e|d 100%
is dominant) daughter can be O light-eyed offspring

Q31 Cross pure-breeding black dog (BB) with pure-breeding Q32 Dominance (F4 Tt), Segregation (gametes separate
white dog (bb); Fq coat colour is dominant alleles cleanly), Independent Assortment (9:3:3:1)

Q33 (i) (9/16)x1600 = 900; (ii) (3/16)x1600 = 300; (iii) Q34 (a) All Blue (Bb); (b) 25% white (bb); (c) BB:Bb =1:2
(3/16)x1600 = 300; (iv) (1/16)x1600 = 100

Q35 Reptiles: incubation temperature of egg; Snails: sex Q36 (i) T,tandt; (i) 1 Tt (Tall) : 1 tt (Dwarf) (1:1); (iii) 100 Tall
change; Humans: XX/XY chromosomes and 100 Dwarf

Q37 (i) Free earlobe (E) is dominant, attached (e) is recessive; — Verified Zero-Error Key — TYBA Coaching Centre

(i) Ee x Ee - EE, 2Ee, ee; (jii) 3/4 (75%)
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