CHAPTER-5 | PRINCIPLES OF INHERITANCE AND VARIATION
31eATd - 5 qrmfd a1 fafderar & fegend
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MCQ Type Questions/ﬂ@ﬁﬂﬁ'ﬁq ud
1 who is the father of Genetics?
(@) Morgan (b)  Mendel
(c) Griffith (d) None of these
1. SIS &I fUar fea e &2
@ AR (b) Hge
©  ifthd (d) STH A PIg TEl
2. Mendel studied how many contrasting traits in pea
plants?
(a) 5 (b)
(© 4 (d)
2. He@ A AR & 99 & e fauafdt poii &1 31eqm=
fean?
(a) 5 b) 6
(@] 4 (d)

3. What is the genotype and phenotype ratio in
incomplete dominance?

(a) 31 (b) 121
(c) 2:11 d) 97
3. 3quf guifqar & siAesy 31k BAeRY 3ruE
o erar &2
(@) 31 (b) 121
(c) 2:111 d) 97
4. Which of the following shows codominance?
(a) ABO blood group (b)  Snapdragon
(c) Pea (d) Drosophila
4. T A B FE-vufaar yefid swar &
@  ABo®fER T (b) A g
© AR (d ST
5. Genes which code for a pair of contrasting traits are
Known as-
(@) Recessive (b)  heterozygous
(c) Allele (d) Chromosome
5. gqﬁaqvﬁaﬁngﬁeﬁﬁaaﬂﬁmﬁsﬁﬂammﬁ
@ 3Tt b faTagmHs
©  Uolle (d) PIHEH
6. Morgan experiments was on-
(@) Sand Fly (b) House Fly
(c) Fruit fly (d) None of these
6. UM BIUANT fEA TR AT?
@ TS (b) TG AT
© U (d I A PIETE

He—12 (Sha fagm)

10.

10.

11.

11.

12,

12,

In honey bee sex-determination and development is
through -

(a) Gametogenesis (b)  Oogenesis

(c) Parthenogenesis (d) Double fertilization
gemfaraal § fam Fafor 3tk e HFA Sar é2
@  gHS ST (b) 3554

©  HAFYBIA (d < S

The phenomenon in which a single gene controls two
or more characters is known as -

(@) Pleiotropism (b)  Polymorphism
(c) Codominance (d None of these
& wfchar 5 Ueh 5= aY a1 3iferes waroni & b
T 8, 30 Pped &

@ Wi (b) TR

(©  DIEIET d STHIBETE
In which of the following show complete linkage?
(@) Human (b) Pea

(c) Drosophila (d) None of these
5 A i quf weermar yefRfa swan s

(a) = (b) HXX

(©  grafser (d) T8 A BIS T8
Who had coined the term Mutation?

(a) Hugo De Vries (b)  Morgan

(@] Alexander Fleming  (d) Mendel
Iafady U= foea fear ar?

@  @ndfas (b) HRTH

©  Uo3isR G d Hse

The phenotypic ratio of a dihybrid cross is:

(@) 9:3:3:1 (b) 97
(c) 1:2:1 d) 31
f&Ta FasvoT § fiptersy 3rura -
E)] 9:3:31 (b) 97
(c) 1:2:1 (d) 31

The Inheritance of flower colour (pink) in Mirabilis
jalapa is the example of-

(a) Codominance
(b) Linkage
(c) Incomplete dominance

(d) Complete dominance

T ¥ T &1 71 (e fea amfa &t
EC L

@  HEgHIad (b)  FEAUT

©  31qof gurfadr @ gof gurfadr
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13. Ratio of Mendel’s monohybrid cross is-
(@) 9:3:311 (b) 21
(c) 97 (d) 31

13.  USH & UBHD I PI 3]UTd a1 82
(a) 9:3:31 (b) 21
(© 9:7 (d 31

14. A person suffering from colour blindness cannot
differentiate which of the following colours.

(a) Blue and green colour
(b) Red and green colour
(@] Red and yellow colour
(d) Red and blue colour

14.  gotterar A difsa afea Fafaf@a A fea i § 9

T8 B gTaT?
@ AT ua s (b) ITed Ud &I
(© ofTd TaWETIT (d)  oFTed Ud ATl a1
15. In Sickle cell anaemia the substitution of Glutamic acid
by-
(a) glycine (b)  phenylalanine
(c) Valine (d none of these
15.  Hied A tm"lﬁm ¥ et uffs &1 ufavara=
fead grIgaT &2
@  TARMA (b HTsAmTS
(©  doiHA d)  STH A PIS A6
Answer
1 -b 6 -cC 1 - a
2 -d 7 ~-¢c 12 -c
3 -b 8 -a 13 -d
4 -a 9 -c 14 -b
5 -C 10 -a 15 - C

Very Short Answer Type Question/37fe 7] 31T U

1 How Many years did Mendel study the pea plant?

Ans.  For seven years, he studied the Pea plant that grew in the
garden of his monastery.

1 o 3 fopa auf a6 wex & ute &1 37y fpur ?

IR- HEed 7 7 99 dob 3799 I B o7l HeR Gt ol 37equd
fHar|

2. What is allele ?

Ans.  Genes which code for a pair of contrasting traits are
known as allele.

2. 3 fod Hea &2

Ans.

3111 AR T Ub 3aTe0T &
HS ol @ ol T Fg11-1 IRIMTHCT ST Yeh T8R0T &l
What is point mutation ?

A point mutation is a genetic mutation where a single
nucleotide base is changed, inserted or deleted from a
DNA sequence.

fig Icafvad= fd Hea &7

DNA & fepdT Uehet &R g & thH H &1 aTedT IiRacd
fag 3cafiad wearar 8l

Write two examples of Mendelian disorders.
Examples of Mendelian disorders -

(a) Sickle cell anemia

(b) Haemophilia

(@ Colour blindness.

Yol faer & & 3aTevoT fad]

Y5y fahR & 3<Te0T-

(@ T PIRIAI 3RS (Rchet At U
b BT

(©  gurfear

Write two examples of Chromosomal disorders.
Examples of chromosomal disorders-

(a) Down’s Syndrome

(b) Klinefelter's Syndrome

() Turner's Syndrome

PEAHETY fawdR & 31 3eTewvT fad |
SIHIAETHNY fabR & 3CTe0T-

@  grAfESH

b) TSR g

©  TRfdgm

Who had proposed the chromosomal theory of the
inheritance?

Sutton and Theodor Boveri.

T & HEE 91 B fopaa ywarfad faar
e Ud fHaER st

What is emasculation?

Removal of anther from flower before maturity is called

emasculation.

faqa aar &

%ﬁwﬁuﬁmasqﬁwmﬁwﬁuaﬁﬁ
faqa Heerd 2l

Short Answer Type Question/aTg] ELCILReE]

1.

Ans.
IWR- U 8 10T & faugfet (fquiid fadhetdh) w@aoi &l Udbe
ang PR DI U GIR I 3T T e ol
3. What is the scientific name of fruit fly?
Ans.  Drosophila melanogaster is the scientific name of fruit fly.
3. Thol HG BT doTTi-ids A0 gt 8 ?
IR IR AATHIRER el Had! BT aaTf-as A1 2
4. Give an example of polygenic inheritance? 1
Ans.  Skin colour of human is an example of polygenic 3dR-
inheritance.
$e—12 (g fagr) —

Mention the advantages of selecting pea plant for
experiment by Mendel.

The advantages of selecting pea plant for experiment by
Mendel.

(a) It is an annual plant with short life span

(b) They possess bisexual flower, so easily undergo
self-pollination.

() Seven pairs of contrasting characters easily
detectable.

Yo GRTUaT & AU Hex & ute g3 A a1 19 §0?
Y3 gRT VAT & ffy Her & i ot g & FmferfRed
T §U-
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|

b A fEfeih B 814 8 SAfeiy FuRToT 37T
A e 8l

© gﬂﬁamaaﬁqasa&mamﬂﬁﬁé@mﬂaﬁ
|

2. What is a test cross?

Ans.  Crossing of first filial generation individual with its
homozygous recessive parent is called test cross. The
test cross is used to determine whether the individuals
exhibiting dominant character are homozygous or

heterozygous.

Heterozygous x
(F, tall)

Test cross Homozygous

(dwarf parent)

Genotype Tt tt

@ ©® ®

N >

Gamete

Test cross progeny @
Phenotypic ratio 1tall (50%) : 1dwarf (50%)

2 TRPATR

IR - TG YA UG & IR Ul ar FUHTE TS A
I DA & dl 3 I 1A Hed 6l SHIPR B h1A A
Tg T Toicll & fa Iepz Tl & gvTe wiaror [mgrmsit
fRufe o & a1 fawmgrsit fRafd o &l

3. Explain law of dominance with suitable example.

Ans. law of dominance-characters are controlled by discrete

units called factors factors occurs in pairs. when parent’s
pure contrasting traits are cross together only one form of
trait appears in the next generation the hybrid offsprings
will exhibit only the dominant trait in the phenotype.
Monohybrid cross between true tall plant (TT) and dwarf
plant (t t\gives hybrid tall (Tt) in F1 generation. Then selfing
between hybrid tall plant gives 3 tall (Tthand 1 dwarf (tt) in
F2 generation. so, In this case tall (T)dominant over small
(t) dwarfness that is recessive.

3. Hed & yHIfadr & fad &1 3eTe30T &6 gRT IAHEU|

grfadr &1 fFam- @eon &1 [HalRkor sRe THe
fafaad (5hie) sarsal gRT 8IdT &l BRE 15! H 8Id &l
Ife PRB 351 H &I e 3TTHAF 81 4l 378 U Uh PR
IR PR TR YA 81 STl & YT Uh DR THTAT
37R GRT 3T BT B

R[GE o9 G (TT) 3R §1 T (tt) & i YapieTas b1
TR TR YIT Fofd e o grsfs o9 gt (mo e g
%1 5TP g1 w1sfes @ gial (Tt) & o TWURNTOT B
TR F2 1@ & 19 o9 Gter 37k U &t dten ure 81 §,
ST TN H (T ) TETS BT PRSP (1) §YT B HPRD B HUR
JTdT 8 1T &l

4. What is linkage? Who was Studied about linkage?

Ans. The inheritance of genes of the same chromosome
together and capacity of these genes to retain their
parental combination in subsequent generations is
known as linkage. Morgan studied about linkage in

Drosophila melanogaster.

He—12 (Sha fagm)

Ans.

Ans.

Ans.

HeoUdT o1 &2 390 an A foea dafaes 3 v

U € ShIAISIH IR 3UTRIC 519 379a] UniTod 511 37T
fauTs & 77T U gEr A o1 guss gu 341 fufa o
el 3 Ut AMHTAf 81 8 & U Gk A JeeTl ard
&l U= TeaT B AeudT ded &l AR J SIATtheT
AAMNIRER TR TEAUT b1 37era fopa

Write about down syndrome.

Down syndrome was first described by Longdon down in
1866. It is due to trisomy of 21st chromosome. The total
number of chromosome is 47. The affected individual
is short statured with small round head furrowed
tongue and partially open mouth .Palm is broad with
characteristic palm crease. physical, psychomotor and
mental development is retarded.

313 g &1 Hféra qufa &3

TS 3137 7 1866 N 3137 fHA3H T AAUHH gdT @1
7| U8 3T{a1fRIeh faepR 21 SIS hIHTATH H Ueb 31fd et
ufe ) I & PHRUT EIdT &, 3H UBR DS
DT el JAT 47 B AT & | I aAfad BIC Fe 3R IS
T fER &I ETdT & | 5119 5 36T 8raT & 37k 18 3111 ¥4
J AT I8 8l FIST 8T HA1&1fOTes UTH b1t 8Ieit
21 AR, TR 3R A fasr on grar 2l

Write about Klinefelter’s and Turner’s syndrome.

Klinefelter's syndrome - It is genetic disorder caused due
to the presence of an additional copy of X chromosome
resulting into a karyotype of 47,44+XXY. Individual has
over all masculine development but gynecomastia is also
expressed. Such individuals are sterile.

Turner's syndrome-This disorder is caused due to the
absence of one of the X chromosome in female.so, karyo
type is 45, 44+X0. Such females are sterile as ovary are
rudimentary.

FoTsTheeR 31R 7 fEg & an o fed|
FleThoe: HgM- ifRIh fadR BT HRUT X
HHEAT H Uh fdRad ufdfefd & Fae R
B W 47(44+XXY) DI 81 5TTd & | U saferT qof
FTUF YU B  fasq ATeT FeroT e ear Y
Fad B & | U o 91T 81l &l

TR Ri3- 53 fABR & HRUT AR H THX BT BT
3779 81T & 374Td hIET BT AT 45 (44+ X0) Bt
B U ARY 97T 81l & Jifos 3t steu afda e €

What is codominance? Write an example of
codominance.

The alleles of a gene pair in a heterozygote are
expressed equally within an organism thus, the trait is
neither dominant nor recessive the offspring will be a
combination of the parent.

Example-ABO blood group in human. ABO blood groups
are controlled by the gene I. The gene | has three alleles
IA IBandi.

HETHTIfadT T &2 U 3<TevuT fed|

fodl st o Talldd & 3i1s & &1 oI J9g TH1d] Ud
37T ST A1 &), dfech Y T T bt IR Uh
T IS &1 a1 U i &Y weuanfadr sed & auT sy
YHR & U ol Dl e YHTd] Uil Hed &l
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Ans.

Fer—12 (sfia fasm)

P generation

Gametes

3CTERUT- HT-d ST ABO I THE| ABO I THE Bl
ST | FEfEd edar &1 39 30T | & o9 37T 1A, 1B 311R
B gl

Long Answer Type Questions/ &It 3019 U4

What is Incomplete dominance. explain with suitable
example.

The F1 had a phenotype that did not resemble either of
the two parents and was in between the two,is called
incomplete dominance.The inheritance of flower colour
in the dog flower(snapdragon or Antirrhinum sp. is a good
example of incomplete dominance. In a cross between
true-breeding red-flowered (RR) and true-breeding white-
flowered plants (rr), the F (Rr) was pink . When the F was
self-pollinated the F resulted in the following ratio 1 (RR)
Red: 2 (Rr) Pink: 1 (rr) White. Here the genotype ratios were
Gametes exactly as we would expect in any mendelian
monohybrid cross, but the phenotype ratios had changed
from the 3:1 dominant.that R was not completely dominant
overr.

Red (RR) White (1)

.
®

Gametes

Phenotypic ratio : red : pink : white
1 : 2 : 1
Genotypicratio : RR : Rr : rr
1 2 1

M T g | R

Results of monohybrid cross in
the plant Snapdragon, where
one allele is incompletely
dominant over the other allele

Ans.

1. 3qof yyifaar @ @ 73eTeRoT & |Y wEeUl

3R- ugH Hdfd 91§ QAT fhATersy 311 37T & 1 foset oft
5 A TEl el Sl afedh g7 d1d &l @ITar € |
a8 @9 /USRI & o 31 oY gRife 3rqof
QTfIdT &1 37T 3GTER0T 8l U1 Tl B aredl
(RR) 37 U= e e aTe! () TSI & AT
RUTTH 39 9uyH Fdfd T TeTel Bl (Rr) ATt 9Ted
85 | 379 3 wyw Tdfa Nt o1 Tg gR1fird fosar mar ar
YRUTHT ST 31UTd URRIFTA : 2 (Rr) TS : 1(rr) HHG
T |g8T O 01 218U 31Ut 8! o7 511 fopet i Heeiig
UHHDIOT & 0T § Furfad &dr fbg BAlesy
YT 3: 1 THTdT : HUHTA § deet 4T 39 3&T6I0T 1 R
PRD r BRD T TdT T 6T | AT (RR) TS

(rn) & T[ATSN(Rr) AT 81 7T

fosr 5.6 v T R Wi T TR ROl
% IO el W T el TR H
TR AqUia: g B

2. Describe sex determination in Human with diagram.
Sex determination in human

A human male has an X chromosome and a Y
chromosome and 22 pairs of autosomes, making a total

of 46. The females have a pair of X chromosomes and 22
pairs of autosomes,The sex chromosomes segregate at
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3.
Ans.

He—12 (Sha fagm)

meiosis each sperm cell will receive only one sex chromosome.
Hence at the time of spermatogenesis, there will be two types
of sperm cells produced in equal numbers, those containing an
X chromosome, called Gynosperms and those containing a Y
chromosome, called Androsperms. Each of the eggs produced
by female will contain one X chromosome Therefore, the sexof
progeny is determined at time of fertilization of egg. If the egg
is fertilized by sperm bearing a Y chromosome , the zygote will
have an X and Y and will develop into male. If egg is fertilized
by X sperm, the zygote will have two X chromosomes and will
develop into female.

Ak

Male Female

Gametes /
X Y

J |

Female Male

Diagram of sex determination in human

Aa A fAw -Ferfor &1 afes gofa 1

SPIAIATH UTY STTd &l =R ¥ }[sh 5 & HY &1 YR b
Waﬁ%?m%mmaﬂsowﬁ%mx
gard BIdT & 576 TITe-T 3 @hed 837K AW 50 gfderd v
g gld & 51 Ugieud @ed € R X & HAfafiad b
SPIHTATA Y BT & 51 TR o&(v7 T feriRep g 81 Arer

gﬁrﬂl AT

ST 8 138 YShIATATH &RT R[eh10] H 8T
B R TR FATAXY) 570 o<l & 1580 TE & fob ehroy bl
3 aifRieh IaT &1 fRi] & fofm b1 FHerfRor =t 2l
Write about haemophilia and Sickle cell anaemia.
Haemophilia-It is a sex-linked recessive disorder. Factors

and are absent in the blood of people affected with
haemophilia and hence blood does not cloth well . It is
cause due to genetic mutation. The heterozygous female
(carrier) for hemophilia may transmit the disease to sons.
The possibility of a female becoming a hemophilic is
extremely rare because mother of such a female has to
be at least carrier and the father should be haemophilic.

Sickle cell anemia- sickle cell anemia is a type of
autosomal recessive genetic disorder, that can be
transmitted from parents to the offspring when both the
parents are carrier for the gene. The disease is controlled
by a single pair of allele, HbA and Hbs.The defect is caused
by the substitution of glutamic acid (Glu) by Valine at the
6th position of the beta globin chain of the hemoglobin
moleculelt is mendelian disorder. In this disease the
oxygen binding capacity of the hemoglobin molecule is
reduced and the mutant molecule undergoes changes in
its shape from the biconcave shape to the sickle shape.

femrBiferar 311k e O« i & s A quia =il
ETIferar-gs fom Ty A &1 598 g 3fEd aree
IR A R Fdfd HI AT BT IR 8IdT &l 37 A7 F 3R
& JaHl g9 A IEI Yobed WIe UHTdd 8IdT &l Ube
U1 & 319Td &b HIRUT RR § BIET i A Y JfeR &1
et T 9 7€ 811l fawmgmsH TR1 @76 )| g8 A1
[ I ST &1 1Y b1 0T TR &1 bl F9TaT faved &Y
, Tk 39 UBR ol ART I ATdT DI HH J HH dIedh
37 fOraT o) FEATRIfeaT A U 81T 371929 &idT &l

TH BIHT 3RaIT (Fped Tl TAIFan-a8 37l
P &Y THUTdT 77&(0T & 31 3Tch 399 Fafad § d
J2T BT & ST9feh I 5Teh 5119 & dT6dh &ld & 13T
AR LR L gl
[ (HbA Hbs) P,
aﬂﬂaiaﬁﬁﬁlﬁ?wﬂﬁ?ﬂﬁﬁ?%ﬁqéﬂﬁm
&1 50 ufcerd GUTEAT Bl &l 39 f[dPR &1 HrRuT
BT 370 BT ST Tw e 4T bl ol fRfd J
U 3T 370 377 bl dofi gIRT UTdRATaT
&l 9 3z a=ra o 3cfafda fEareifed 31
T g§1RUT & HRUT RBC Bl HTHR fg-37dde fda A
FCADR SHTDR EFHY & 3THR 1M & ST 2

FHEIRA. — g IF-Hg-3eR T e FaRor ¥ (2024)

(34)



