QUESTION BANK

CLASS 12™

BIOLOGY
UNIT-2

ASSERTION REASON QUESTIONS

Instructions:

Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

G
1. 9cddh 9T H UH HUA(A) 3R T FROT (R) G 3101 &
2. 3O Gl FYUAT T AU TARATT ek HEN 3T I TG el o
A) A3 RS TET 8, 3R R, AT T SIT&AT T g
B) AR REAT TEY & Afhad R, AST FEY ATEAT AL Tl
C)ATEY &, dfhaT R I &1
D) A TTeTd §, Afthel REEY &

Q1.Assertion (A): Mendelian inheritance explains the transmission of traits through dominant
and recessive alleles.

Reason (R): In incomplete dominance, a heterozygous individual exhibits traits of both dominant
and recessive alleles equally.

U (A): HeTorgeT FATNTT H FAETON HI TTROT THTET (dominant) 3R TS
(recessive) Tellel & HTEIH & @Il &l

$ROUT (R): 3-1'qu‘[ g8fadar (Incomplete dominance) H Wﬂ?ﬁ (heterozygous) STTFd
el gHTdT 3R 3r5sTeT il & S&TUT A & ¥ Yehe T g

Q2.Assertion (A): In co-dominance, both alleles express themselves equally in a heterozygous
condition.
Reason (R): The AB blood group in humans is an example of co-dominance.

HYUA (A): HE-THTAAT (Co-dominance) H TAVHIIHAST rawar # el Tlere 319 Jo7d
PN AT ¥T T TFd d ¢l
HROT (R): HJSAT H AB T FHE (blood group) HE-FHIAAT T Teh 3eTeor &

Q3.Assertion (A): Blood group inheritance is an example of multiple allelism.
Reason (R): The ABO blood group system has three alleles (IA, IB, and 1), but an individual can
inherit only two of them.

HAA (A): T Tofg I fAUROT SE-Ufrelldr (multiple alleles) T 3eTeX0T &
SRUT (R): T HHAE ABO YOIl H dlef Tielel (1A, IB 3 i) eMAST B &, oAfeheT ig
o safFT 97 & Shao g Ufeld YURUT HT HhdT ¢l
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Q4. Assertion (A): Polygenic inheritance involves the control of a single trait by multiple genes.
Reason (R): Skin color and height in humans follow polygenic inheritance.

YA (A): agﬁao—vd’r (polygenic) G H T TETOT s Sl AR fAaf3a grar gl
FROT (R): cadl &7 TT 3R 315 Sgfashed FRIETT & 3eE0r &

Q5. Assertion (A): The chromosomal theory of inheritance states that genes are located on
chromosomes and control inheritance.
Reason (R): Mendel proposed the chromosomal theory of inheritance.

HYUT (A): AR & HAEAS FAGUTT (Chromosomal Theory of Inheritance) & 3R,
et AN R Ud gld § 3R Ig 3o deefshd 1 AT i €l
HRUT (R): A o swrAMEA Aguia sfaufea fear an

Q6.Assertion (A): In humans, sex determination follows the XY sex determination system.
Reason (R): Males have X and Y chromosomes, while females have two X chromosomes.

U (A): HJSAT H a1 eiRor Xy folor f@eRor 7 & 3e]ar gl &
HROT (R): GeW & X 3R Y HAEH g1d ¢, St Afgemsit & ar X slaAras g 8|

Q7.Assertion (A): Haemophilia is a sex-linked disorder that primarily affects males.
Reason (R): The gene for haemophilia is located on the Y chromosome.

HYUA (A): ETAITRIAT U foIT-Heldel (sex-linked) AR &, S H&T €9 & qo8T @r
gorTfad T ¢
HROT (R): ARG & fov FAeR Siie Y draas w fad giar gl

Q8. Assertion (A): Down's syndrome is caused by trisomy of chromosome 21.
Reason (R): Down's syndrome results from a mutation in a single gene.

FUT (A): 33T A P 21 & AT (trisomy) & FROT BT B
HROT (R): 3137 [ASIH Thel ST (single gene) H 3cdRddel (mutation) & SIROT BT g

Q9.Assertion (A): DNA is the genetic material in most organisms.
Reason (R): Griffith’s experiment confirmed that RNA is the genetic material.

YT (A): SITAT (DNA) ifUhier Sital & 3Tefafieh qered (genetic material) 81T g
FROT (R): B (Griffith) & ST o qfSe &7 fF FRTAT (RNA) HEfe weret B

Q10.Assertion (A): The central dogma of molecular biology explains the flow of genetic
information from DNA to RNA to protein.
Reason (R): Reverse transcription in retroviruses contradicts the central dogma.

FUT (A): ATOTAS SAfdAT (molecular biology) T FET A (central dogma) SATAT &
foh 3MeafReh SRl STAT F IRTAT IR BT AT & AR gl B
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HROT (R): YA (retrovirus) H Rad AR (reverse transcription) Shardd Fcl T
GsoT T Bl

Q11.Assertion (A): Lac operon is a gene regulation system in prokaryotes.
Reason (R): In the presence of lactose, the lac operon remains inactive.

HYUeT (A): olh JdTeleh(Lac operon) WhRIACH (prokaryotes) H Sfiel THTTFT (gene
regulation) @ AT AT Bl
HROT (R): oiFele &1 3ufeafa &7 o yares AfSea war g1

Q12.Assertion (A): DNA replication is semi-conservative in nature.
Reason (R): Each new DNA molecule consists of two newly synthesized strands.

FYA (A): SITAT ‘;lﬁajﬁf (DNA replication) 3T¢J-EX&TT (semi-conservative) YR ahT Il
gl
$ROT (R): Tedeh 7T STV 3] & 7S HANT J@oI3it & &1 gielm &

Q13.Assertion (A): Genetic drift has a significant effect in small populations.
Reason (R): Genetic drift leads to a reduction in genetic variation and can cause the loss of
alleles.

U (A): AT TaTE (Genetic drift) DI STAEEIT FHGT A 3HTH FHTE STeldl &
RO (R): 3-1'@3@35 9dig 3-11@3@35 fAfaerdr (genetic variation) T & X Fohdl § 3R
o Tfdell & fAeCd g1 I FROT Fef Hehell &

Q14.Assertion (A): The human genome project helped in identifying all the genes in the human
DNA.
Reason (R): The human genome consists of approximately 3 billion base pairs.

HUT (A): ATAT SHiaid IRIASTT (Human Genome Project) & #ld 3TAT H 39TEad
st ST T Ugdrel el H HE—IAT I
HROT (R): AT AT ST 3 e 97 9IH (base pairs) & FAT gIaT gl

Q15.Assertion (A): The Hardy-Weinberg principle states that allele frequencies remain constant
in a population under certain conditions.
Reason (R): Evolution occurs when allele frequencies remain unchanged over generations.

HUT (A): gTSi-[detad’ AU (Hardy-Weinberg Principle) FgdTl & foh IO IGIEEG]
gRfEafaar & fhdr Saaear # tfoa 3-TIT:|<:% (allele frequency) TR &=iT 3T &1
RO (R): ST Ulolel ATRAT g NigAT deh IqRafdad W@l &, a9 & (evolution)
g &l
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Q16.Assertion (A): Adaptive radiation leads to the evolution of different species from a
common ancestor.
Reason (R): Darwin's finches are an example of adaptive radiation.

HYT (A): 3-1?:@_@' fafeRIoT (Adaptive radiation) Teh HHTT Clt\éGI' (common ancestor) &
P Srfaar (species) & Tasr@ &I 3 o SATAT gl
HROT (R): 3TfAA & T 9&f (Darwin’s ﬁnches)ﬂ?ﬁ:'_oﬁ fafeRoT &7 TH 3STeXoT Bl

Q17.Assertion (A): Gene flow occurs when individuals migrate and reproduce in a new
population.
Reason (R): Gene flow decreases genetic diversity between populations.

FUT (A): ST a8 (Gene flow) dS BIT § 9 P g FEr A5 FAGEAT H Jar ™
HAT & 3R TET ToTeded T &l
HROT (R): ST vaTg faffiee Saeansit & & Jeafie fafaear & &7 wdr gl

Q18.Assertion (A): Turner’s syndrome occurs due to the absence of one X chromosome in
females (XO condition).
Reason (R): Individuals with Turner’s syndrome have 47 chromosomes.

HUT (A): TR RS (Turner’s syndrome) ARRSAT & T X A Hr eqaredfa
(XO 31aEAT) & HROT gar gl
HROT (R): o &g & garfaa safeaar # 47 sAE#A g g

Q19.Assertion (A): The lac operon is an inducible operon in bacteria.
Reason (R): The presence of glucose activates the lac operon.

HUA (A): ofh JdTeld (Lac operon) GﬁT:ITUI}ﬁ H T W& (inducible) ATRIT gl
SHRUT (R): Tofehlsl T 3UTEATA ok JeTelsh 1 Alshd el 2

Q20.Assertion (A): Mutations in DNA can lead to genetic disorders.
Reason (R): All mutations are harmful and reduce an organism’s fitness.

HYT (A): VAT H 3caRTdA (mutation) 3TI?:|°T:I'f5I$ faRI (genetic disorders) & HRUT
g THaT Bl

SROT (R): G871 3caRacieT g1fAshRe 81 & 3R Sfia T 3fefehelel &THCT (fitness) T HA
A &

MCQ
1. Teh HAOT H, S el el )RR) 3R THE Bl )rr) aTel FAURaT 1 AT ST 8, ar Fo
diér & ATl BT )Rr) 3cUeet Bl &1 Tg et 3argeor 82
In a cross between red-flowered (RR) and white-flowered (rr) snapdragons, the F1 generation
produced pink flowers (Rr). This is an example of:

(a) HE-FHTAAT (Co-dominance)
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(b) 3-TCI;U‘f g8fadr (Incomplete dominance)

(c) a-gf-ur»‘nam (Multiple allelism)

(d) EI'g’—Gﬂ?ﬁ HHQHT@W (Polygenic inheritance)
2. #75gl # ABO TFT HHE GOl 13T 3aTervT &7

ABO blood group system in humans is an example of:

(a) 3-1'C‘|'\Uﬁ' gHTTaar (Incomplete dominance)

(b) Elg'-Gﬁ'Cﬁ H?I)HTFQ\IEI'FIT (Polygenic inheritance)

(c) a-gf-ur»hw (Multiple allelism)

(d) 3T IR FerdT (Linkage)
3.377'5"%77’3'/7037’3@37@3777Wﬁﬁﬁﬁﬁ?ﬁ?ﬁnumtion}&’?mﬁmgﬁm
391G & AT FNAT &7

Which genetic disorder is caused due to a single gene mutation affecting hemoglobin
production?

(a) 13T THSIT (Down’s syndrome)

(b) FSHTHAT (Thalassemia)

(c) eATHIS—IT (Haemophilia)

(d) TR T8 (Turner’s syndrome)

4. T fUReT #7 Fhs7eh fAfeY AmREal F dh el &2

Which method of sex determination is observed in honey bees?

(a) XX-XY YuTTell (XX-XY system)

(b) XX-XO YUl (XX-XO system)

(c) ZW-ZZ 90TTell (ZW-ZZ system)

(d) gTeaifSTarssr (Haplodiploidy)

5. [AF=Tlel@d # & @le7) dr 3-@’377‘?7%7’-?77’ T @3"—3‘7«7-/7( Polygenic inheritance) &I 367607
87

Which of the following traits is an example of polygenic inheritance?

(a) T&d HHg (Blood group)

(b) AT & T (Skin color)

(c) BT (Haemophilia)

(d) TT-378AT (Color blindness)

6. o197 JMETRT 3Tl @RI # & FeT &1 X-I0rgT 9% [T gl & 2
Which of the following sex-linked genetic disorders is located on the X-chromosome?
(a) 13T THSIT (Down’s syndrome)

(b) a8 TATAAT (Sickle cell anemia)
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(c) AT (Haemophilia)
(d) T NTAAT (Thalassemia)
7. [t i3 & XXY JURGT YA F FTRYT ¥ fAFR FT Hhe acl 87

The presence of XXY chromosome composition in an individual indicates which disorder?

(a) FelTSeTheey TASIH (Klinefelter’s syndrome)
(b) TR f&SH (Turner’s syndrome)

(c) 33«1 fA3 (Down’s syndrome)

(d) Rerer-Ter TAAAT (Sickle cell anemia)

8. TOTGHRT AR HHAAN T % FROT & §icd 87

Chromosomal disorders are usually caused due to:

(a) ToheT SfleT 3c9RadeT (Single gene mutation)

(b) Tshtde 9T (Infectious disease)

(©) W $I AT T&IAT AT TIGAT (Abnormal number or structure of chromosomes)
(d) TATERO™T 9T (Environmental factors)

9. 8107 )DNA) &l 3iefdfd® Garel @ &9 # [ g1 GaRT RIGEr fa=r arar &
Which experiment proved DNA as the genetic material?
(a) gef 3R I\ & ger (Hershey and Chase experiment)

(b) HASST &T YT (Mendel’s experiment)

(c) el 3R foheh ATSST (Watson and Crick model)

(d) AT HT TART (Morgan’s experiment)

10. 31070 Gldplad # RFIlA@T H & Fledd] ClsH JHE AP [HHIAT 82
Which enzyme plays a major role in DNA replication?

(a) TAT TS (DNA ligase)

(b) BITAT GiellFXST (DNA polymerase)

(c) ARTAT GieildmsT (RNA polymerase)

(d) graTsheesT (Transcriptase)

11. ZIEFRIT dI GiHIT H fAF71@T # & HleaonfHer g1 §iar & & JRTAT-?
Which of the following RNA is not involved in transcription?

(a) HHSR ARTAT (mRNA)

(b) TSSATHS 3RTAT (rRNA)

(c) TAHT 3TRTAT (tRNA)

(d) THATST fFel3N HRUAT(snRNA)
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12. 51 AT alg I el HTURVIT JCentral Dogma) eI, JHfdfd SlARI F1 qalg
far e & glar &

According to the Central Dogma of molecular biology, genetic information flows in which
order?

(a) ATAT — YIElT — IRTAT (DNA — Protein — RNA)

(b) 3IRTAT — ATAT — YIElT (RNA — DNA — Protein)

(c) BTAT — IRTAT — HIEIA (DNA — RNA — Protein)

(d) 9T — 3IRTAT — BTAT (Protein — RNA — DNA)

13. &1% 39T )Lac Operon) W#'WETWWWWT??
What is the primary function of the 'Operator' in the Lac Operon system?
(a) TSITSH HAYUT &l TfhT HIAT (Activating enzyme synthesis)

(b) 3-1?:|’3Tf517=|"7 ATHIAT I geTAT (Deleting genetic material)

(c) SieT T HfFcTFT o AIFT T (Regulating gene expression)
(d) 3-1?:|’T=|Tf517=5 PIS HI FART AT (Modifying genetic code)

14. §2d @Y Sfigey I 39l @ FHSAT & [0 3R 3R Eles # fd RgGEld &1 gsia

faar am
Which theory was proposed by Oparin and Haldane to explain the origin of life on Earth?

ORGIIER fAgYTd (Panspermia theory)

(b) TERI{AS 3¢IH TAGYUTA (Chemical origin theory)

(c) 3TdTeTeh FoleT ﬁ?{fﬂﬁ (Theory of spontaneous creation)

(d) EI'I?‘I_"?%EF el ﬁlﬂfﬂﬁ (Theory of natural selection)

15. [AFA1l@T H & SloAdll G ST [ FT HHYA AT §-7

Which of the following supports the evidence of biological evolution?

(a) STrared faaTeT (Paleontology)
(b) JeAeATcHS QR ITAT (Comparative anatomy)
(c) H\Uﬁ'q T 31T (Embryological studies)
(d) 3RUeFd THT (All of the above)

16. 57fd=7 @ Grplcla vV RIGENdT Natural Selection) T & Ecdh FIT &7
What is the key component of Darwin’s Theory of Natural Selection?

(a) Ei'?ﬂ?f'l?f gRadeTelerar (Hereditary variation)
(b) E(I:"ﬁﬂ TdoT (Artificial selection)

(c) 3-11@3'@75 9d1g (Genetic flow)

(d) 3T I 3H9ATE (Genetic drift)
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17. g1 GHIET T FXAT AHAdsl THIRT fFF HRF-?

Which factor does not affect Hardy-Weinberg equilibrium?

(a) 3c9RadsT (Mutation)

(b) EI'I?‘I_"?%EF TIoT (Natural selection)

(c) 3MTeIa sk TEUTAT (Genetic stability)

(d) 9ardsT (Migration)

18. W fafor JAdaptive Radiation) &7 Hed FIHGE 3GTeNUT 4T &7

What is the most famous example of adaptive radiation?

(a) 3TECTAATS TATURT (Australian mammals)

(b) 3TTAaT T fhar RATSAT (Darwin’s finches)

(c) ATIG T faT (Human evolution)

(d) Heat $r fafaer gafadr (Diverse frog species)

19. 3777a1R% 39EIg )Genetic Drift) T 3Td 8 JFR @ STAAEH] HHg G¥ 3iT8F 8T &7
The effect of genetic drift is more pronounced in which type of population?

(a) I3 TR SATEAT (Large stable population)

(b) BIET FRED STTEEAT (Small isolated population)

(c) JaTET STTHEAT (Migratory population)

(d) 3-11?:IDT:|'1:Q\F=F {-Igli?ld STTTHEAT (Genetically balanced population)

20. AT 3P HI [T JJaweT # AETS BT IHTOFAH ST [FHAT 57

During which stage of human evolution did the brain reach its maximum capacity?

(a) 8T 3¥FeT (Homo erectus)
(b) g1AT giafeT (Homo habilis)
(c) TIUSIUS AT (Neanderthal man)

(d) g1 AT T=" (Homo sapiens)

One Word Answer Questions
1. Which type of inheritance is observed in human blood groups?

AT & T A FFE TR T Iatedr Sur Sl §?
2. What is the phenomenon where one gene influences multiple traits called?

g8 Ucal FAT Fgelldl & ToITH Teh Siled s &N & Ffad edr g2

3. Which law of Mendel states that alleles of a gene segregate independently during gamete
formation?

Az & fod A & 3TAR Rl ST & Velier goaAersr AT & Sirer
TS & @ qUS g ST 82
4. Which chromosomal disorder results from trisomy of chromosome 21?

el AT IORE fIhR oG 21 61 AT & FROT g &2
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5. What is the genetic basis of colour blindness?
qUITETAT o1 3MTeJdiRIeh TR AT 87

6. Which process leads to exchange of genetic material between homologous chromosomes
during meiosis?

hisT A UishaT & HROT UG et & SRIT HAETY JOIGET & o
TR AT HT 3MMeTA-Telel glar g2

7. What term is used for genes located on the same chromosome and inherited together?

3eT Sfiell @l T gl STl § S Toh &1 U <X fud gid ¢ 3k @y &
farad # fAera &2

8. Which sex determination system is found in birds?
gferar & i O e AR yome o Srdr &2

9. Which Mendelian disorder is caused by a mutation in the B-globin gene leading to
abnormal hemoglobin?

HiT T1 HASformsT AR p-Iafad S H 3caRAdeT & HRUT IATH
AT 3cdes] AT &7

10. What is the name of the syndrome where a male has an extra X chromosome (XXY)?

3 g &1 F1 17 § 98 v 9oV 7 U AfARed X o (XXY) gier
g2

11. Which scientist proved that DNA is the genetic material using bacteriophages?

fra dafas A SFEARAGS H1 3T HF Jg ey faar f& v
3R gerd g7
12. What is the enzyme responsible for DNA replication?
SITT gfdehid & fU 3oRer TegH @i ar g2
13. Which process converts mRNA into a polypeptide chain?
FisT & IfHAT mRNA 1 dfefiicerss s@er # aRafdd #dr 82

14. Which segment of DNA acts as a regulatory switch in the lac operon model?

o AT AT H TAT &7 PiT T TS Th AATHS T & T H FF

AT 87
15. What is the full form of rRNA?
rRNA &I QU ATH 4T 82

16. Which principle states that allele frequencies in a population remain constant unless acted
upon by external forces?

Fiet &1 Aeuid g Fear ¢ & fre Seraear 7 ele ngfaar sl gl &
voTd o o= PR Tt 82

17. What is the term for the sudden appearance of a new variation in a population due to
genetic changes?
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311 feh aRacil & HROT fohell STeeEar # 3amee AU Fetansit & 3eRe
I AT Fgd 87

18. Which type of selection favors intermediate traits over extreme traits?

it AT YT FehR HEGACA A&TON T AR TRHA A&T0l T Jolell H 3HTeh
HAgcd ol g7

19. Which type of evolution occurs when unrelated species develop similar traits due to
similar environmental pressures?

BT a1 QAHT YR d9 81 § o9 3T«fAT sha A gataely cear &
$RUT AT &7 fAhfaa s &2

20. What is the scientific name of the first human-like ancestor?

UgS HATTI-HEL Jdol &l dellfeleh #TH T g2

2 Marks Questions

1. afe v 9 F ol Bl (RR) 3R The Pl (rr) ol 37qoT yaqrfaer
(Incomplete Dominance) &, dl 3sTch HdT=Al T 3Heq1d 3R W T LT &7 g

If a plant with red flowers (RR) and white flowers (rr) shows incomplete dominance,
what will be the phenotypic ratio and flower color in offspring?

2. g YHIIAAT &l §HS & U &Fd @Hg ABO & 36601 &
Explain codominance with an example of the ABO blood group.

3. T&Fd GHGH T FRETIT H HedIael Tellel (Multiple Alleles) Sl T 37T gl 82
What is the role of multiple alleles in the inheritance of blood groups?

4. gfg TR safea Fr AT (Haemophilia) &, dF 39 dei 3R dfedi 7 sq
AN & JAR T GATGAT FT [T FH|

If a person has haemophilia, analyze the probability of disease inheritance in his sons
and daughters.

5. UiAF AT & TAET F Tgeldaidn (Linkage) 3R HITAT 31X (Crossing Over) &l
T Hgcd AT?
What was the significance of linkage and crossing over in Thomas Morgan’s experiment?
6. Il Tl =afeFa & UG &I H AT & FHROTSBEA A (Down

Syndrome) &, A 3HHT HITAfAF FROT AT M2
What is the genetic cause of Down Syndrome due to chromosomal abnormality?

7. FellgaTtheed [8IA (Klinefelter's Syndrome) IR TR fASIeT (Turner’s Syndrome) &
JURGET Y TEAT A FAT IR BT 82
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How does the chromosomal count differ in Klinefelter’s Syndrome and Turner’s
Syndrome?

8. AIal H foier fTYUROT (Sex Determination) T 1 fhd IR gIaT &2

How does sex determination work in humans?

9. g¥ 3R I & wIer (Hershey-Chase Experiment) = Jg ore) i@a\ﬂ fopar f5 DNA
I gerd §?
How did the Hershey-Chase experiment prove that DNA is the genetic material?

10. DNA 9fcshfc (DNA Replication) T 9fshal & oIT8aleT (Ligase) 3R DNA Giferast

(DNA Polymerase) &l 4T ﬂ@ﬂ gidT 872
What are the roles of ligase and DNA polymerase in DNA replication?
11. §gel 39AT (Central Dogma) FI ITURUT &I T & ATY FHASEU|

Explain the concept of Central Dogma with a diagram.

12. gf¢ fohall IfART H mRNA FT 3efel@el ST g1 ST, A6 Hlof-hlet & Sifdsh
FIY gHATfIT gher?
If mRNA transcription is blocked in a cell, what biological processes will be affected?

13. afg fhaT ST AT qua\»?m’lasg fdeligeT (Nucleotide Deletion) &1 ST, dT T
gram?

What happens if a nucleotide deletion occurs in a gene?
14. Lac Operon Higel & 3T0eX (Operator) 3R RUTT (Repressor) HT FAT S g2

What are the roles of operator and repressor in the Lac Operon model?

15. DNA fRIRTIfEIT (DNA Fingerprinting) dheiieh T 399197 fohet Sifae 3-]?:|D'§|Tﬂ?ﬁ H

ferar Srar &2
In which biological applications is DNA fingerprinting used?
16. ATAT SAAIH IRAVTSAT (Human Genome Project) T 3cad 3R 1T a1 82

What are the objectives and benefits of the Human Genome Project?

17.3ta fashra & Alse [HAfew fAceia (Modern Synthetic Theory) & ar HET ﬁ?g

ERIE
State two key aspects of the Modern Synthetic Theory of evolution.
18. 31fdeT & ‘;l'lifi%lﬂ? aIur iilajaia (Darwin’s Theory of Natural Selection) 3 HEI:

fohe dcal &1 AL §IAT §?
What are the main components of Darwin’s Theory of Natural Selection?

19. 7fe f3dT 3METEY # Hardy-Weinberg Principle @119] sT&1 gIdlr, AT SHeT T 37
gram?

If a population does not follow the Hardy-Weinberg Principle, what does it indicate?
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20. 519 fa@& & AN (Evidences of Evolution) ﬁ'ﬂuﬁ'ﬂl@? 9HTOT (Molecular

Evidence) 3T &7 Hgcd g7
What is the significance of molecular evidence in evolutionary proofs?

3-Marks Questions:

1. Mendelian inheritance follows the law of dominance, yet certain traits show incomplete
dominance. Evaluate the concept of incomplete dominance using the example of the
snapdragon (dog flower) plant.

AT JTAARISAT TofAAT & A T dreleT A &, Y 8 Fo wrafor
3T genfaar @ra €1 SIS (ST Felfax) i & 3GTeXor & 39ANT e
YOt THTTAAT T HTURVT T Hodlehel |

2. Explain how the inheritance of blood groups in humans deviates from Mendelian
principles. Analyze the role of multiple alleles in this inheritance pattern.

HISAT H T Fepgl I RmTTa Asforgs fewidl @ &a e gidr g7 39
Gt 9ot H Sg-Teller T ${fAHT T fAeryor H|

3. Pleiotropy is an exception to the one-gene-one-trait hypothesis. Analyze how a single
gene can affect multiple traits with the help of an example.
g TR Ueh-SMel-Uh-oT8foT IRFed=AT FT 39ale g1 Teh 3eTe0T T Ferd]

T 99T &Y 6 T & SN FO FT J&T01 I gHIAT X Fehal g

4. Chromosome theory of inheritance established a link between genes and chromosomes.
Examine how Sutton and Boveri provided evidence supporting Mendelian laws through
this theory.

ST 7 IOREYT ey & ST 3R qURgEr & o gaer w41 fohan|
St &Y 6 8 Feo 3R Sl F 38 fAcyia & AregA @ Asfoya At &
AT # e gare vl

5. Birds and humans follow different mechanisms of sex determination. Compare and
contrast their sex determination systems with suitable diagrams.

uferat 3N Ageat A folar FeRor & gishaie et gl &1 3ugea 3mar &
Y 3eTeh folar feiRor o hr Jefelr |

6. Analyze the phenomenon of linkage and crossing over with respect to Morgan’s
experiment on Drosophila. How do these concepts affect the inheritance of traits?

SHIRPeT W AT & YANET & TS F Tgeldadr 3R P 3T $H Tear Hr
fIAIwoT Y| A TUROMT oTeToit T Femerfa & HJ gafag e &2

7. Sex-linked disorders such as haemophilia and color blindness follow a specific
inheritance pattern. Examine the genetic basis of these disorders and explain why they are
more common in males.
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grAThITorar 3R quiterar St foar-3menRa fasr ve faferse srmepafis Yeat @
3TTEROT X &1 §oT TAhRT & TRl R HT g Y 3R a7 &
et ¥ 3 W i ey §

8. Evaluate the genetic causes and symptoms of Mendelian disorders such as thalassemia.
How does this disorder affect hemoglobin production?

o sl Ao ARt & eafs FROM 3R &0l T Hedrdhad HL|
g PR §ARAIE 3cdiee H Hl FHTad HdT 87

9. Compare Down’s syndrome, Turner’s syndrome, and Klinefelter’s syndrome based on
their chromosomal abnormalities. How do these syndromes affect individuals
phenotypically?

s3 fAgIA, ok figH 3R Ferrsathecy g T U A &
MR W Joiell | I Rgie afaaal & helersius ®9 & Hd genfad ad
87

10. Griffith’s experiment provided the first hint that genetic material can be transferred.
Analyze how Avery, MacLeod, and McCarty confirmed that DNA is the genetic material.

fafthyr & w2er A 5@ 2T &1 Fohed AT fob HITATRIS Terd FAAART fohar
Hehell g1 Hediched Y b Tadl, Ahfordls AR AT A H& gise &I & Siwaw
3MIa i gerd g

11. Compare the structure of DNA and RNA in terms of their chemical composition and
functional significance. Use structural diagrams for better understanding.

ATAT 3R IRCAT T GEAT T 39 TOR™AAS Goead iR FRaTcasd Aga &

st H ool | I FAS & U EEACHS RGT HT 3T HY |

12. DNA replication follows the semi-conservative model. Analyze the experimental
evidence provided by Meselson and Stahl in support of this model.

SITAT Gidepfd 3Y-AETONT AlSH &l Ulelel Il ¢l 38 Alsel & FAAA &
ATl AR TCEd canT el fohT 31T gAeTcHs aredr d fagevor Fi|

13. Central Dogma explains the flow of genetic information. Evaluate the significance of this
concept and discuss how reverse transcription deviates from this model.

FET A RS AR & TdTg I cITEIT Fl g1 39 37aURUT & Hgcd
T HedThel X IR Tl A 6 Rad grafhere 8 56 AlsaT ¥ Fet giar gl

14. Lac operon is an example of gene regulation in prokaryotes. Analyze its function and
explain how the presence or absence of lactose influences gene expression.

o ITRIA NHRAeT & N 3fATFT FT U 38T §1 TS FA FT
faeaisor &Y 3N FHST fo SAerelsr 1 3ufeafa ar sequieafa sier sfdeafad
O FTAIT AT g

15. Evaluate the importance of DNA fingerprinting in forensic science and paternity testing.
How does restriction enzyme technology play a crucial role in this process?
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BRAH e 3R Agea glietor # Sivaw HaRMNRET & Hged &1 Hedihed Hl|
=0 ufehar # yfdeys TASH m (restriction enzyme technology) T FI?F:FI{PT
AT T carEar wY|

16. Molecular evidence plays a significant role in proving evolution. Evaluate how DNA and
protein sequencing provide proof for evolutionary relationships among species.

oTfaes weg A & Ty e # FAgcaqul SfAS A §1 Hedished wl &
Wﬁmm(sequencing)m$mﬁmmﬂw
HE geTeT X B

17. Darwin’s theory of natural selection explains the mechanism of evolution. Analyze how
the concept of ‘Survival of the Fittest’ is supported by real-life examples.

STidel &l Yiehfdeh a0l fAeurd fdehra & oF $r caredr #dr g1 Hedihed i &
ATTH HI ITRSNTAAT AT HTUROT Al AEATGH Siidel oh G0 GaRT hdl
gHAT Aerar &l

18. Genetic drift and gene flow influence the genetic structure of populations. Compare these
two evolutionary forces with suitable examples.

Soifeeh e 3N Sl Fell MMETEr T IIafReh TEAT T FHIAT HA 2

39gFd 3eER0N & TTY geT el fashraarey aeil dr Jeialr |

19. Hardy-Weinberg principle states that allele frequencies remain constant in a population
under specific conditions. Analyze the factors that can disrupt genetic equilibrium.

gret-diatedl fAewid wedr ¢ & o v aRFufaet & fhdr Seaear & velie

gl AR el &1 37 Rl T TA2eIvor & St 3MTefaRieh Hclolel ol STferd

T Hehd ol

20. Adaptive radiation leads to speciation over time. Evaluate how Darwin’s finches serve as
a classic example of this phenomenon.

3efehell TATRIUT THT & WY 7S Tl & Tdhrd 1 STo &l &1 Hediohal &l
fF sifaa & T gel s gear 1 Fofds 3eE0r H3 &1
4-Marks Question

1. Explain why Mendel’s laws of inheritance cannot fully explain the inheritance of human
skin color. Support your answer with a suitable diagram.

g TI5¢ X ASA & JUHA & [AH AA caem & T & AT H
T e § A A FA 3GAY g 3ugFd =T F qry W 3

2. A child has blood group ‘O’ while his parents have blood groups ‘A’ and ‘B’. Using a
Punnett square, explain how this is possible.

i e S<d &l Tod HHg ‘0’ § Siafeh 3HS AM-Ud & Tod g ‘A’ 3 B’
g, ar qﬁ@? GEl (Punnett square) ST TeTIAT & JHST 5 IJg T THT g

3. Critically analyze why color blindness is more common in males than in females. Support
your answer with a diagram.
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FHleTcASR T O fARIVOT Y o qUErAr (Fok sellgsad) osi 7 Afgensi &r
qele A AR AT FT I &1 39e) IR A O ganrr Afda |

4. Explain the mechanism of sex determination in humans and compare it with that of honey
bees.

ATa H fefar AURor v githar 1 GAxC qUT 38 AYATFEA & ol @R @
oIy

5. Evaluate how linkage and crossing over influence genetic recombination. Give suitable
examples.

Hedichel X foh Hgelaaldl R HIFHT IR hd TR RIS et
(genetic recombination) I FHTTAT X & 39gFd 3CTeXUl Afed TqHST |

6. Create a comparative chart differentiating Mendelian disorders and chromosomal
disorders in humans.

Teh JolellcHe dIC eliohy Aleld # HTo¥el fdehRT (Mendelian disorders) 3K
3;I'U'm:>ﬁ?3r fd®RI (chromosomal disorders) # 37dX TISC Y|

7. Analyze the experimental proof that DNA is the genetic material, citing the Hershey and
Chase experiment.

fageivor #¢ fh Svav W gerd (genetic material) §, 39 Ay et & foIv
g9f 31X 97 (Hershey and Chase) & 9T T 3GT8L0T <

8. Explain the structure of a nucleosome and evaluate its role in DNA packaging.

FQW (Nucleosome) I FITAT ST AT iR Svaw JRfST & 96T
AT T Hedishel |

9. Create a flowchart to explain the process of DNA replication, highlighting the role of
enzymes involved.

ST qﬁﬂjﬁf (DNA replication) &7 IfshaT HI TFS & foIT v Yarg-darc
(flowchart) 11T 3R SHHA AMTAS TSTSAT T ${fHHT T GATT

10. Evaluate the significance of the Central Dogma of Molecular Biology in
understanding gene expression.

HuTideh Safd=el & Had A (Central Dogma) & Hged T Hediehel Y AR SiteT

3TATFT (gene expression) P THSTA H SHDT 33@3:[ $I TASC HY|
11. Compare the structure and function of mRNA, tRNA, and rRNA using a tabular
format.

Tsh FRUMEEY (tabular) & H mRNA, tRNA 3R rRNA & T 3R & Jelell
H|

12. Analyze the lac operon model and explain how gene regulation occurs in
prokaryotes.

oigh 3TURIeT (Lac Operon) AISel I TA2eVoT Y 3R FHSC & Aerdicd
(Prokaryotes) & il fAf@I#daT (Gene Regulation) F& BT &1
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13. Critically analyze the role of natural selection and genetic drift in shaping evolution. Give
examples.

sr@ﬁm aROT (Natural Selection) 3R 3-11333@35 gare (Genetic Drift) T H@W ERl
GHIETTcAS [aReIoT Y| 3SR goh TIST Y|

14. Tllustrate how adaptive radiation led to the evolution of Darwin’s finches.
Jg T garr ¥se Y & 3-]?:|)7=It3_c-‘ﬂ' fafeoT (Adaptive Radiation) 51 31fdeT &
i 98t (Darwin’s Finches) & & & & Adereer fear
15. Evaluate the Hardy-Weinberg principle and discuss factors that can disturb genetic
equilibrium.
gref-fRaeet ﬁ?{?ﬂﬁ (Hardy-Weinberg Principle) T W Y AR 3T FRAT
T T Y ST AT HJeloT (genetic equilibrium) T STRIA T Hehel ¢ |
16. Construct a phylogenetic tree to depict human evolution from primates.
Th 3%@% (phylogenetic tree) @7 AT &Y, ST ATfGATIAT (Primates) & A
f@®r (Human Evolution) @7 gRITT|

17. Explain the molecular evidence for evolution with the help of DNA sequence analysis.

ST 3eTshd fAATUT (DNA Sequence Analysis) T FgraT & fasvr &
3TOTfae YHATOT (molecular evidence) T THSTT |

18. Compare the modern synthetic theory of evolution with Darwin’s original theory of
natural selection.

HTEA'% TAYUTTcAS [ i@a\ﬂ’la (Modern Synthetic Theory of Evolution) 3T
Jefell SIde & EI'I?‘I_"?%EF aur i@a\ﬂia (Darwin’s Theory of Natural Selection) &
ey

19. Analyze why some species go extinct while others adapt and survive over time. Give
suitable examples.

faeersor X & Fo gonfaar faeed Ft g1 Sl § Stefeh 3w ga7g & ary
3ejpferd g1eht Shfad g gl 39gFd 3ETR0T <

20. Design an experiment to study the effects of mutations on bacterial evolution.

GﬂT:ITU;I' (Bacteria) & fa@r (evolution) X 3caRadel (mutation) & FHTGT T

IETIA T & T Tk AT Y FRET AR HY|

Case Study 1

A hospital received two newborn babies who were accidentally mixed up. To resolve the issue,
the blood groups of both babies and their respective parents were tested. The results are as
follows:

Blood Group

Person
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Blood Group
Person
Baby 1 A |
Baby 2 o |
|Mother 1 HB |
[Father 1 |aB |
|Mother 2 HO |
|Father 2 HO |

Using the principles of Mendelian inheritance and multiple alleles (IA, IB, 1), determine which
baby belongs to which parents.

Teh 3Tl H & oAaolid AT 1 Icer-aeell g 75| FHET I §ol Iel & [T
3t 3R 359 AA-Ar & a FHg K Sitg A g S F aRomE FEfatEd
:

&d T

[ ICTE

fr 1 A

fRIer 2 0

AT 1 B

e 1 AB

AT 2 0

O 2 0
Hsfomer demrfa 3R ag-welier (1A, 1B, i) & Rgyidt &1 3uaer o fAuiRd # %
e @1 R g ATar-far & g

Questions:
Q1. (2 Marks) (2 37&)
Determine the correct parentage of both babies using blood group inheritance principles.
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& Gog aemmeTid & Teurdl @l 3TN #Xeh gl RIS & T ATr-fadr @r
fereiRor |

Q2. (1 Mark) (1 37h)

Which type of dominance is exhibited in the inheritance of the AB blood group?

AB T&d @ $1 demeriad 7 fre yeR @ wenfaar veftia gt §2

Q3. (1 Mark) (1 37)
Name the three alleles involved in human blood group inheritance.

Aleld (& GHE dARIIT # A el Tellel & AH TS|

Case Study 2:

A burglary took place in a city, and forensic experts found traces of blood at the
crime scene. The police arrested three suspects and collected their blood samples.
The forensic team performed DNA fingerprinting using the VNTR (Variable Number
Tandem Repeats) technique. The following DNA bands were obtained:

‘ Person ” DNA Band Pattern ‘
‘Crime Scene Sample ”A BCDE ‘
ISuspect 1 lABCFG |
ISuspect 2 lABCDE |
‘Suspect 3 ”X YZPQ ‘

From the given DNA fingerprinting results, identify the culprit.
T MET A AR A el g%, IR PRIAS [ATAT B IWY T R T F IS

3 | gferd A i FieTul A BREAR fhar 3R 3ad @d & 80 T (|
BRIA® I of VNTR (@RTse v $37 Rdicd) dahelles &7 39T $eh 0T R
Rfer Hr| greg Avav ds dead F=afafaa €

gfFd AT 3 deod
3TORTET T2l AT ABCDE
afeay 1 ABCFG
afeaer 2 ABCDE
HiGIE 3 XYZPQ
geld fhu 1T fuaAT R aRomAT & 3rRrely T ggard |

Questions:
Q1. (2 Marks) (2 37&)
Explain how DNA fingerprinting helps in crime investigation.

ATAT THRIRTITCIT TR ST & FH TGS 8T g, GHSATST|
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Q2. (1 Mark) (1 37h)
Which genetic technique is used in DNA fingerprinting?
ST haRTOifear & foha 3MeTdfRieh depelieh T 3UANT fohaT ST &2

Q3. (1 Mark) (1 37)
What is the full form of VNTR?
VNTR &T QT A7 T 82

Case Study 3:
Topic: Haplodiploidy in Honeybee Sex Determination

In honeybees, the sex of an individual is determined by a unique system called haplodiploidy.
Female bees (workers and queens) develop from fertilized eggs (diploid - 2n), while male bees
(drones) develop from unfertilized eggs (haploid - n). This system of sex determination is
different from that in humans.

A beekeeper observed that some of his beehives had an unusually high number of male drones,
which led to reduced honey production. What could be the possible genetic reason for this?

ayAlFEdl A, fredl aidd & folor &1 AUROT v 3refacia Jomell gealfSTalisst garT
il &1 #Her AYATFEAr (e 3R ) Fd st (Gfaerioa - on) @ faefad
gl &, Siafeh 7R AYATFEAT (3i) FTANTIT ST (30 - n) @ fAf@a gl &1 T8
YOIl FeTsT 3 O e Tl orelr ¥ e gl 2

T AYAFE ITefsh o <@l fh 30h & Ol # R I H T&A1 3AHAT T 4
30 &, @8 wEe 3cued A FAT S| FHHT FHIAT ARG FROT FAT &Y
GehdT 82

Questions:

Q1. (2 Marks) (2 3i)

Explain the haplodiploidy system of sex determination in honeybees.

AuAfFEat F drafEcarsd i MeRer sord # wEST

Q2. (1 Mark) (1 37h)

What is the ploidy level of a male honeybee?

o AYAFET HT TAIgST TR AT §iell g2

Q3. (1 Mark) (1 37)

Name two other organisms (besides honeybees) where haplodiploidy is observed.
ARG & AT A 3 Shat ¥ A adTET, et deofieatedr du S ¥

Case Study 4

A population of 500 individuals was studied for a particular genetic trait controlled by two
alleles, A (dominant) and a (recessive). The frequency of allele A (p) in the population was
found to be 0.6, while the frequency of allele a (q) was 0.4.

Using the Hardy-Weinberg equation:
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pg + 2pg + ff e
p+g=1
The expected frequencies of genotypes were calculated as follows:
* AA(p* = (0.6)* = 0.36 — 36% of population
s Aa(2pq) = 2(0.6){0.4) = 0.48 — 48% of population
e aalg? = (0.4)* = 0.16 — 16% of population

Now, if the number of individuals with the recessive phenotype (aa) in the population was found
to be 120, determine whether the population is in Hardy-Weinberg equilibrium.

forell fAQY 31T oaToT & foIw 500 cAfFAAN T Teh STATEAT 1 EFGT fohar
I, T & Teltel A (FHTAT 3R a (319Td) earT afya frar Srar g1 59 Seaear
# A (p) Teltel T 3T 0.6 3 a (q) T MR 0.4 T1S TS|
gTal-TacTeeT THIHIOT T ITJET HIT gu:
pz + 2pg + f,r2 |
p+g=1
« AA(p?) = (0.6)* = 0.36 — 36% of population
«  Aa(2pq) = 2(0.6)(0.4) = 0.48 — 48% of population

« aa(qg?) = (0.4)* = 0.16 — 16% of population

319, IS aa AT arer cafadar $r aeafas TEar 120 98 315, ar fFuRa & &
IJg SAEEAT grai-faaedt HT:I,?’F-T g FiffIQuestions:

Q1. (2 Marks) (2 3i)

Use Hardy-Weinberg’s principle to determine whether the given population is in equilibrium.
gISi-faetedl fAeHic 1 3UANET &eh @R oY fb &1 75 STAaEar dJeled # § 1
el |

Q2. (1 Mark) (1 37)

What does a deviation from Hardy-Weinberg equilibrium indicate?

gSt-faeTarel Holel & faerelet & AT Hehel THeldT 87

Q3. (1 Mark) (1 37)

Write the mathematical expression for Hardy-Weinberg’s principle.

grst-fasteret fAgwia &1 aifordr wdeor fafau)
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Case Study 5:
During the Industrial Revolution in England, it was observed that peppered moths

(Biston betularia) exhibited two distinct color forms:

1. Light-colored moths (white with black speckles)

2. Dark-colored (melanic) moths (almost black)
Before industrialization, the light-colored moths were more common because they blended well
with the lichen-covered tree trunks, making them less visible to predators. However, after
industrialization, pollution killed the lichens and darkened the tree trunks, giving the dark-
colored moths a survival advantage. Over time, their population increased significantly, while
the light-colored moths became rare.
This phenomenon is an example of directional natural selection, where environmental changes
favor a particular phenotype.

SIois A Sﬂm $Ifd & a1l Ig @1 Iram & peppered moths (Biston betularia) &r
3TT-3TT T &4t 7 Aispe o

1. gooh W & T3l Hha), FTel Teal & ATA(

2. @Y LT T Gl (STITHIT el
HeAARHOT @ Tgel, gooh W1 I gddr 306 de&ar & O F3ife 9 asdd & o
gefl & del & Aol Trar df AR Rt @ g qrdr i) offeher siteaifahentor &
dle, YeNUT & #15 h A5¢ F fGAm AR ISt & G Frel g e, T X FT A
Wﬁaﬁsﬁﬁawﬁwmﬂﬁmlma;mqmmﬁa@ﬁgémm
1 1 e g @ |
g ©cHT [GeTcHs Hlir_vi?ldn aluT (Directional Natural Selection) shT 3GIgIUl %’, dsi
TaTaRoi aRade et [y aonnt # SemEr & &

Questions:

Q1. (2 Marks) (2 3i)

Explain how industrial melanism is an example of natural selection.
e AfieH TTehfceh ST T IS0 8 g, HAST|
Q2. (1 Mark) (1 37h)

What type of selection does industrial melanism represent?
e AcfasH v 9R & xor &1 gfafaftica axar g2
Q3. (1 Mark) (1 37)

Which scientist first studied industrial melanism in peppered moths?

fra A & ugell aR 9 Aty & AT AdfasH &1 rvaaa fFar an
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