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BENE, GENE POOL

< I REMBDH

(g Point “gut the structure that is responsible for the transmission of hereditary
characteristics from the parents to the offspring:
(@) Alleles (b) Genes
(c) DNA (d) All of the above

2 Jumping genes do not settle on their loci, they keep on hopping on different loci on the:
(a) Same chromosome (b) Other chromosome
(c)Botha &b (d) None of these

3 The gene pool consists of all alleles at all gene loci in all individuals of: (RWP 2017)
() Individual (b) Species
(c) Populaiton (d) Community’

()] if the form of appearance of a trait. (GRW 2017)
(a) Genotype (b) Phenotype
(c) Pleiotropic (d) Epistasis

(5) Locusis a: (SGD 2017, LHR 2021)
(a) Part is DNA (b) Position of Gene
(c) Partner of Gene (d) Complement of Gene

(6) The position of a gene on the chromosome is called its
(SGD 2017, GRW 2018, SGD 2018, SWL 2021, LHR2022)

(@) Allele (b) Phenotype
(c) Locus (d) Genotype
(7)  Locus stands for: 1O (UHSsZAD)) )

(a) Position of gene on homologous chropsasomes " ™% % |
(b) Position of an allele within a DNA molecul( VN
(c) Regions of chromosorrizs' -
(d) Close regions of sarse. chromosomes, | ™

(8) The régidn cfitrie r'hr'cmu or :@?}{ mbie-specifically, a length of the DNA molecule,
WhICh ha‘ a Lartr011lar nur‘?eotlaes sequence that codes for specific protein, is called

N |

________ (UHS 2018)
' -qe'.', ‘Lptud— " (b) Allele
.. (¢) Gene (d) Kinetochore
9 is the exact position of a gene on the chromosome. (UHS 2018)
(a) Genotype (b) Centromere
(c) Locus (d) Trait
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(10)

(11)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(227

(23)

Homozygous means: (UHS 2019)
(a) Having two identical alleles of a gene (b) Alleles in an organism —
(c) Having two identical genes (d) Two dlfferent e Ie> c‘ﬁ a gen‘
(d) 100%
In genetics, the term locus-refers tn the— \\ '\ | Ditne gene on the ciiromosome.

- ) (UHS 2019)
(a) Fregeency/ VWL by Pesition
(c) Cope, | —(d) Inversion

1 Wi.u‘ ?L .‘: L

vMI‘r t il be ratio of two alleles (R & r) in a population having the phenotypic
expression as 3:1?

, WS OF INHERITANCE

(@) 3:1 (b) 2:1

(o) 1:1 (d) 1:3

Mendel studied _ different traits of pea plant.

(a) 14 (b) 7

(c) 24 (d) 2

A true breeding variety upon self-fertilization always produces:

(a) Only dominant offspring (b) Only recessive offspring

(c) Both with ratio 3:1 (d) Offspring identical to the parents
The individuals of F1 generation are:

(a) Pure breeding (b) Hybrid

(c) Both dominant and recessive with ratio 3:1  (d) Hybrid and dominant only
F2 generation of a monohybrid cross yields the offspring in genotype ratio of:

@3:1 (b)1:2:1

©1:1 (d)9:3:3:1

Point out the recessive trait in garden pea plant from the following options:
(a) Axial Position (b) Green seed

(c) Green pod (d) Yellow Seed

A pea plant producing four types of gametes must have the genotype as:
(a) RRYY (b) RrYY

(©) rrYy (d) RrYy

Test cross is used to check the of an individual:

(a) Genotype (b) Phenotype 1

(c) Multiple alleles (d) Co dominariea™, . | |

If the result of test cross is 50% ¢r-1:1, ti ‘e feair artindiyic ual shoulo pe
(a) Homozygous R — (W), Hnteruvgms

(c) Homozyaous recessive | | | {d} tncomneteiy domd Fant

The n: J_r_rcber of- 'meﬂofvpﬂ COM[HQ\'[I )ns it = generation of dihybrid cross are:
(a) 2 'Ry (b) 4

©F& - (d) 16

Wialt termw 25 used for genes/alleles by Mendel?

!I )'Serietic factor (b) Particulate Hereditary factors
(c) Elementen (d) Gene

Name biologist who renamed the elementon as gene:

(a) Mendel (b) Morgan

(c) Johannsen (d) W.S. Sutton
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(24)  Segregation of co-existing alleles for each trait in an individual occurs during:

(a) Mitosis (b) Meiosis
(c)Botha &b (d) None of these .—
(25) Point out the cross that has 1:1 Phenotyjjic ratio in Fea olant:, |
(@) RR xrr \ - () Ry >
(c) Rr x Rr ' (a)'RR ": RP.
(26)  The true yrdedingnrgarism'for a particutar jraitis called:
(a) Horaazygo'as : ~(b) Heterozygous
(c) Hybia . Vs T (d) Monohybrid
(27).~, Sciertisis W! 10 F'ac/have rediscovered the work of Mendel:
@ colrans (b) De-Varies

' {€) Tschermach (d) All of the above
PAST PAPERS MCQs

(28) Which one of the following genotypic ratio is observed for cross between
heterozygous round and homozygous wrinkled seed is pea: (BWP 2022)
(@) 3:1 (b) 1:1

c)2:1 (d) 1:3
ENTRY TEST BASED MCQs

(29) Self-fertilization of F1 dihybrids, following independent assortment of alleles will
result in: (UHS 2017)
(a) 3/16 tall, round: 3/16 dwarf, wrinkled
(c) 9/16 tall, wrinkled: 3/16dwarf, round
(b) 9/16 tall, round: 1/16 3/16dwarf, round
(d) 3/16 tall, wrinkled: 3/16 dwarf, round

(30) As a result of cross-fertilization of true breeding pea plant having purple colored
flowers with that of white colored flowers, the offsprings will have flower with:

(UHS 2017)

(a) Y4 purple and % white (b) All white
(c) Ya white and % purple (d) All purple

(31) Pure breeding lines of Pea were taken regarding seed shape — Round and Wrinkled
and were crossed with no intermediate between parents. All offsprings were found
to be round. These results show: (UHS 2017)
(a) Co-dominance
(c) Dominant — recessive relationship of alleles
(b) Incomplete dominance

(d) Over dominance relationshi
E."Mﬁi.- o Wﬂ‘.ﬂlﬁu‘l

(32) When het°rozv'1-o[e evceﬁd the \’)\F‘I’Lf"vplf‘ m(pressmn of both the homozygotes the
phenor; .ennnl ml eci: |\
(a) Pomiinance, IR (b) Incomplete dominance
: ﬁc) Civer d(m- larice (d) Co dominance
ENIAE RS MCOS

£33y Different alleles of a gene that are both expressed in a hterozygous condition are

called: (DGK 2015)
(a) Co-dominance (b) Dominance
(c) Over-dominance (d) Incomplete dominance
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(34)  The type of inheritance with same phenotypic and genotypic ratio, in F2:  (MTN 2019)

(a) Dominance (c) Incomplete dominance
(b) Epistasis (d) Co-dominance-—- [ |

(35) A ssingle gene with multiple pheno_typic ertect is desgiioeass ™, | (O (FSU2019)
(a) Co-dominance . ¢ (b, Enigtasiz | '
(c) Pleiotropy ' “1(a) \Gen2 linkage'-

(36) When gith| the allsies, express ingzpendenth=—in  heterozygous and form their
respectix2s praducts Xlarc Y zuch tvpesi dominance is called: (MTN 2022)
(a) Partial 'nnwhance V3 ' (c) Incomplete dominance
(u\ Codcm rarice . (d) Complete dominance

ENTRY TR HoD bA
(B Different alleles of a gene that are both expressed in a heterozygous condition are

called: (UHS 2017-Retake)
(a) Complete dominance (b) Co-dominance
(c) Incomplete dominance (d) Over-dominance

(38) When two or more alleles do not show complete dominance or both the alleles are
expressing independently in heterozygotic condition. Such a condition is called:

(UHS 2018)
(a) Complete dominance (b) Co-dominance
(c) Over-dominance (d) Incomplete dominance
(39) Blood group AB is an example of : (UHS 2019)
(a) Complete dominance (b) Incomplete dominance
(c) Co-dominance idi Recessive alleles
(40)  Which fact is not true for a genotype, 1*18?
(a) Homozygus (b) Hemizygous
(c) Heterezygous (d)Botha &b
(41)  Which is the universal blood recipient?
(a) AB (b) A
(c)B (d)O
(42) ABO blood group system was discovered by:
(a) Bernstein (b) Landsteiner
(c) Karl Correns (d) Johannsen i
(43) Gene for the production of antigen A and B is Iocated [olg J‘I"OI’\( som' = -
(@9 | (5\ 19 1 _' _ o B
(c) 11 \ el () VAL TR
(44) The blood group which i IS con;me’ed as|ur] iviRrsai doney is:
(a) AB nggative- - § \ \ ") O positive
(c)O nag Awive | oA (d) A negative
(45) If hsmc zyqous Rh \+ve “wbman marries with Rh —ve man then what would be the
P ._)I sl Of erythrshiastosis foetalis in their children:
S Y ) B0% (b) 100%
T (c) 25% (d) 0%
(46) Baby born alive with erythroblastosis foetalis may suffer from sever anaemia and
(a) Leucemia (b) Thalassaemia
(c) Oedema (d) Jaundice
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(47) No antigen is present in a person with blood group:

(a) AB (b) A
(c)B (d)O - ™
(48) The possible blood groups of children ofpérents ywitin A and'AB bfo :d orouL:
(a) A,B,ABand O \ - (I, Aand'E ohly
(c) A, B, and AB ' T(A)A B ang C

(49) A womani od blood Acmiarries & mar 'of 'bigoil “graup O. There are three children in
the faniiiy) The ciiildren’s ‘blncd anes are O, A and AB. Which child was definitely

adopted’>
(e} Blood t e s ' (b) Blood type A

| §_c clcoa-AB (d) None of these

HASIT FAPERS MCOs

(50) ABO blood group system was discovered by: (SWL 2017, DGK 2018)
(a) Landsteiner (b) Levine
(c) Bernstein (d) Waldayer

(51) The individual called universal recipient has: (LHR 2017)
(a) B-blood group (b) O-blood group
(c) AB-blood group (d) A-blood group

(52) All the alternative forms of a gene, whose number is more than two are called:

(LHR 2017)

(a) Polygene (b) Multiple alleles
(c) Manifold alleles (d) Allomorphs

(53) Universal recipient blood group is blood group. (MTN 2018)
@A (b) B
(c) AB (d)O

(54) MN blood type is an example of: (MTN 2021)
(a) Codominance (b) Over dominance
(c) Incomplete dominance (d) Complete dominance

(55) Maternal Foetal Incompatibility can result due to marriage between:  (BWP 2021)
(a) Rh* male and Rh™ female (b) Rh" male and Rh* female

b) Rh* male and Rh* female (d) Rh" male and Rh™ female

(56) Which one of the following is multiple allelic character? (UHS 2018)
(a) Length of stem in pea plant (b) Blood group of the humari-heing-
(c) Shape of seed in pea plant (d) Colour of flow:giin pea-jitant |

EPISTASIS, PLEIOTROPY, ON _‘u’g’zmm

(57) A gene witii multlple r‘hnr Ol-_\(pl',‘ e_ffe._cts is -:a;._ltd_._

(a) Polvaehe .. A \ | «10) Pleotropic gene
(c) Polymaiphiic garig | | 1L (d) Epistatic gene

(58) _ Exeampla cf conflr uausly varying trait in human is:

= [ M) Tongue Giiing (b) Blood group

L) Ear lobe (d) Skin colour

09) The interaction between different genes occupying different loci is called:
(a) Epistasis (b) Pleiotropy
(c) Dominance (d) Multiple alleles
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(60)

(61)

(62)

(64)

(65)

(66)

(67)

(68)

(69)

(62)

H gene for the insertion of sugar onto glycoprotein on the surface of RBC is located
on chromosome: - .

(a9 (b) 19 ey

(c)11 )7 | |

What would be phenotypa-nf a perfon with henotype 1418 hn (,d’

(a) O —ve (k) AB vo _ '

(c) AB—i \ L Ady G

The gens for'ivrhiie eye in 'Dl ok ophﬂr aisu affects

(a) Deainess |\ (b) Shape of spermathecae
(C),5)hapa df winps (d) Size of sex comb in male

iHuiv an'skin colour is controlled by:

(a) 2 — 4 gene pairs (b) 3 gene pairs

(c) 3—5 gene pairs (d) 3 -6 gene pairs

Discontinuous variations show:

(a) Symmetric distribution curve (b) Asymmetric distribution curve
(c) Polygenic inheritance (d) Several intermediate phenotypes

If in a wheat plant there are two dominant alleles for grain colour then the grain
colour would be:

(a) Light pink (b) White
c) Light red (d) Pink
How many gene pairs contribute to the wheat grain colour? (MTN 2017)
(a) One (b) Two
(c) Three (d) Four
Bombay phenotype is an example of: (BWP 2018)
(a) Pleiotropy (b) Dominance
(c) Probability (d) Epistasis
A gene with multiple phenotypic effect is called: (LHR 2018, FSD 2018)
(a) Polygenic (b) Multiple allele
(c) Epistatic (d) Pleiotropic
Human skin color is a quantitative trate which is controlled by pairs of genes:

(DGK 2018)
(a) 5-8 (b) 4-8

(70)

(71)

(c) 3-6 d) 4-7
GENE LINKAGE, CROSSING OMEGRE [ [

Gene linkage is: \ . \
(a) Physical relation RYFAR (b\ Dh olonmal rela'r,lcn
(c) BotiTgh these " "\ | ¥ A\ AL Ay Niorie of these
Which fithe hll)vurg traut | |\1’\,’< iinked?
(a) Colcur! bjlrrdne B | (b) Gout

o (i Haemophi ilih - (d) Leukemia

Qrassiiig over is exchange of chromosomal segments between:
(a) Non sister chromatids of homologous chromosomes

(b) Sister chromatids

(c) Non sister chromatids of non homologous chromosomes

(d) Any of the above combination
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(73)  Which is not true about linked gene?
(a) They reduce the chance of variation -
(b) They are physical linked e
(c) They may show independent assortman’, - W N[ ¢
(d) Linkage groups corresnend to aurnber-cf homclegous paiss
(74)  Which phenomenon providas tiiz ran{ materigl 1or evoluticn?
(a) Indspendant assortitient!, W/ W\ (b}, Crsssing over
(c) Gernietinkage | - ~(d) Bothaand b
(75)  Which 'phencnenon 'educcs the chances of genetic recombination and variations
araong (ffy prmg”
Lo @ inkage (b) Crossing-over
'/ . (C) Dominance (d) Independent Assortment
PAST PAPERS MCQs
(76)  If there is 40% recombination frequency between two genes, then distance between

then in unit map is: (LHR 2019)
(a) 30 (b) 40
(c) 50 (d) 60

(77)  Chances of genetic recombination are minimized due to: (RWP 2021)
(a) Crossing over (b) Independent assortment of chromosomes
(c) Mutation (d) Gene linkage

(78) There are number of linkage groups in human. (UHS 2018)
(a) 22 (b) 46
(c) 23 (d) 80

(79) Chance of a cross over between two loci is directly proportional to their: (UHS 2018)
(a) Length (b) Width

(c) Distance d) Thickness
SEX DETERMINATION
KIPS MCQs

(80)  All chromosomes other than sex chromosomes are called:

(a) Karyotype (b) Autosomes
(c) Pseudoautosomes (d) Bothband c
(81) Sex chromosomes were discovered by: —
(a) Morgan (b) Bridges N
(c) Karl Correns ~fd) De Vari:e"-,"_ RAAY | -
(82) Sex chromosomes XY present in Temalec ofl i A :
(a) Humans S (L) Btltrerfh eg |
(c) Drosopfiila . T AR d, Grass-sopper
(83)  Numbar.of chy u.‘?\osc:r e iry W&le\Q corisintarva is:
(a) 13 Bim! VL (b) 26
@ LAWYV (d) 42
(o4) I'- I conaition’in Drosophlla produces:
S ) Sterile male (b) Fertile female
(c) Sterile female (d) Fertile male
(85) In Drosophila male determining genes are located on:
(a) X chromosome (b) Y chromosome
(c) Autosomes (d) Both on X and Y chromosomes
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(86) SRY is located at:

(a) Long arm of Y chromosome (b) Short arm of Y chromoscime
(c) X chromosome (d) Both arms of Y-chrom/Gsorae
(87) Nullo gametes are present in: . f N[ (¢
(a) Humans . - () Butterfiy
(c) Drosophila ' () Girass nopper—
(88)  Point cutini one thatvas\geriic systern tar determiiiation of sex:
(a) Yeost \ —(b) Fruit fly
(c) Cocurcachy | | ! ' (d) Ginkgo
(89) _. ln Alcari tricuryal ceimpound X chromosome is present, how many X chromosomes
1elizctivedy form one unit of compound X:
| ) 16 (b) 26
c) 8 (d)4
(90) A gamete without any sex chromosome is called: (GRW 2019)
(a) Heterogamete (b) Nullo gamete
(c) Nill gamete (d) Homogamete
(91)  Which traits are more common in male humans? (SGD 2021)
(a) X-linked dominant (b) X-linked recessive

(c) sex limited d) Sex influenced
SEX LINKAGE IN DROSOPHILA

(92) Morgan and his colleagues studied more than traits in Drosophila.
(a) 85 (b) 90
(c) 60 (d)8

(93) Inwhat part of Drosophila, the cells have the giant chromosomes?
(a) Ovary (b) Intestine

(b) Intestinal caecae idi Salivarﬁ Eland

(94) Which one of the traits zigzags from maternal grand father through a carrier
daughter to a grandson?

(a) Autosomal (b) X-linked
(c) Y-linked (d) X & Y-linked
(95) The gene for blue opsins is located on: =22y ([
(a) Chromosome 7 b) Chromgsgme 11 ' _' | 7
(c) X chromosome (] Chran useme 19 P
(96) Pseudoautosomal genes dre Ior:ﬂ a0
(a) Autosciiirs . Y AL Kb ¥ .ch;ffinosome
(€) Y chrdinosaimie-., _' | “~(d) Both X and Y chromosomes
(97)  Which bftie'srol e n S Ilglr"t bsurblng’?
(2) Actin 1L (b) Tropomyosin
MM (d) Myosin
L1985 "Thered blindness in man is called:
(a) Tritanopia (b) Protanopia
(c) Deuteranopia (d) None of these
(99) The difference in sex influenced trait in expression is due to:
(a) Anatomical differences (b) Hormonal differences
(c) Chromosomal differences (d) Enzymatic differences
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(100)

(101)

(102)
(103,
(104)

(105)

(106)

(107)
(108)
(109)
(110)
(112)

(112)

(113

(114)

(@) 31 ' (B
(€) 1:3~ 1 AT ng AlLsfiales colour blind.
Normet-2oloui: vision| i 4 g I
(a) Trichrpmady | | ' (b) Monochromacy
(© IChI.OHUC_\' ' (d) Anopia
Trie yerie-tor red and green opsins are located on:
(&) Chromosome 7 (b) Chromosome 11
(c) X chromosome (d) Chromosome 19
Which type of haemophilia is an autosomal recessive trait:
(@A (b) B
(c)C (d) BothBand C
Which of the following gene is Y-linked in inheritance?
(a) SRY (b) tfm
(c) Hypophosphatemic rickets (d) Colour Blindness
Which one of the following character is a sex limited trait in man?
(a) Beard growth (b) Height
c) Weight (d) Diabetes
Deutranopia is a color blindness of: (RWP 2017)
(a) Red (b) Blue
(c) Green (d) Yellow
Hypophosphatemic rickets is an X-linked: (FSD 2017)
(a2) Dominant trait (b) Recessive trait
(c) Codominant trait (d) Over dominant trait
The true colour blindness is: (DGK 2017)
(2) Monochromacy (b) Dichromacy
(c) Trichromacy (d) Tetrachromacy
The gene for blue opsin is present on autosome: (BWL 2017) -
(@7 (b) 11 TN 7 Y
(c) 19 (d) 21 W e
About 20% suffer from hemophllta B du° 1o distarhancein foc"tUI" [ SUNITNTZ017)
(@) IX _ e (1) D ' o
©XI VAR RS L
Protar.ophaba A \ W (MTN 2018)
(a) Recmulinanesy | | ) L ~ (b) Green blindness
(c) Rlue biirdriess! | | = (d) Brown blindness
J $earitor's Feve doininant secretor gene “Se” on chromosome: (SWL 2018)
\( o (b) 19
()21 (d) 24
Hypopdosphaemic tickets is an X-linked: (LHR 2019)
(2) Dominant trait (b) Co-dominant trait
(b) Over-dominant trait (d) Recessive trait

X linked dominant traits are:

(@) More common in females than males  (b) More common in males.thar females

(c) Equal in both sexes (d) Present only in-females .

A colour blind man marries with a normel worpaiwnese fathir was olnisiind.
What proportion of theirchildren an kaveriormal colcus vi su,n’J
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(115) Which traits are more common in male humans? (SGD 2019)
(a) X-linked dominant (b) X-linked recessive . \
(c) sex limited (d) Sex influenced.- L

(116) A rate X-linked recessive trait is: . L ($512-2522)
(a) Down’s syndrome _ - () Testicuar fe’nnlLatI()n '

(L)AIAL and

117) A persorn was har r.cd th his n(uw. nr.u both are heterozygous for sickle cell
anemia. £ mo*n thwrfcun <icis,“wiat will be proportion of affected homozygotes?

. (UHS 2019)
(arop% |\ - (b) 75%
J.. R 0) '25% (d) 100%
£118) The gene for red-green color blindness is present on: (UHS 2017)
(a) Y—chromosome (b) Autosome No. 7
(c) X—chromosome (d) Autosome No.9
(119) In which situation, genes are not assorted independently during meiosis in a
chromosome? (UHS 2019)

(a) When genes are not linked and their loci are far apart
(c) When there are too many genes on a chromosome
(b) When some genes have mutated on the chromosome
(d) When genes are linked and their loci are close to each other
(120) If a carrier haemophilic female (XH"X" is married to a haemophilic male (X"Y).
What will be the ratio of presence of haemophilia in the children? Select best answer
from given condition. (UHS 2019)
XXXy
(a) 100% all females and males will be haempohlic
(b) Carrier female 25% haemophilic female 25%, 25% normal male and 25%
haemophilic male
(c) Females and males both have 50% chances to getting haemophilia
(d) Females have 50% chances of getting haemophilia and females will be 100%

haemophilic.
DIABETES MELLITUS AND ITS GENETIC BASIS

(121) diabetes mellitus is insulin dependent.
(@) Type | (b) Type 1l
c) Both of these (d) None of these - 1

(122) The maturity onset diabetes of thie™ IOUI’]Q ist (F‘WF Lm 7-’R’\NP 2019)
(a) An autosomal domingni trait = /"~ — ()| An autnsoinal recessive trait
(c) A sex linked trait my L Yd A sy iisalse traic

(123) Whatis ihe viskord Pnlo s b“n‘d\"l & ‘aml.,', ‘when father is colour blind but mother
is normai? uh WA (DGK 2022)
(0% |\ (b) 25%

3 _(ch; 5% - (d) 100%
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GENE, GENE POOL

Q:1  Which can determine the specificity of a specific gene? - [ ;

Ans: The specificity of a gene is determinad by *hé, partictial segience of hucléotidz"or bases.
As the genetic codes are astually pasticutar arrahgaenenid o7 nucleoridos.

Q:2  “Phenotype.is a translaticn Hf Genowype”. Cornnient ait. ' '

Ans:  Phenotypz| is|actudiiy the ‘ohysical, eppearansze-of particular arrangement of alleles for a
trait. A5 phenptyLelisirepracertatic/i-of genetic complement so it may be called as the
translation'af genotype

PABILEARERSAIESTIONS

1%,

(w3 | "Hovegenotype differs from phenotype? (GRW 2017)
<4 Differentiate between gene and allele. (RWP 2017)
Q:5  What is a test cross? Who devised it? (RWP 2018)
Q:6  What do you know about gene and locus? (RWP 2019)
Q:7  Differentiate genotype from phenotype. (SGD 2019)
Q:8 What is gene and its locus? (LHR 2021)
Q:9  Write dominant and recessive trait. (LHR 2021)

Q:10 Define Jumping Genes. (MTN 2019. MTN 2021)
Q:11  What is allele and gene? (SGD 2017, MTN 2018, LHR 2019)
Q:12 Differentiate between homozygous and heterozygous.  (SGD 2017, BWP 2021, BWP 2022)
Q:13 Differentiate between dominant and recessive traits. (DGK 2022)

Q:14 Differentiate between phenotype and genotype.
(MTN 2017, RWP 2017, 2018, SWL 2019, FSD 2021, GRW 2022, RWP 2022)

MENDEL’S LAWS OF INHERITANCE

Q:15 Does segregation occur in asexual reproduction?

Q:16 Ans: No, as the asexual reproduction involves only mitotic division and segregation of
alleles occur only at the time of meiosis. What would have happened if Mendel had
studied an eight character in pea plant?

Ans:  Pea plant has seven chromosome and all the traits selected by Mendel, was located on non
homologous chromosome that is necessary for the independent assortment of alleles. If he had
studied an eight character, that would be linked to any of the other trait so mdependent assortment
would not be possible. -

Q:17  Does the dominant allele modify the determinative nature of it< rstessi ve pdrtner’P RN

Ans:  In heterozygous condition the dominant allele| cémpletesyriask-the: EXpi s, ign 2f reracsive one
but the blending at genetice—¢loes t'ot/occui—neltaer, iv alters) it L_ete.m_natlve nature. When
recessive alleles segregate it inal expr(ss it’s phehotyhe hy randoth i':a'iili;_ atlon.

Q:18 What vy d"1appen if-aiieles ¢f alpalr o n-:t'seoregaie" at meiosis? How would it affect the
purity b"'“cm\"lc‘s) v ™ K

Ans: Ifalleles of\& pc,lr dg riot 3€’Z]I'E gﬂ*f then recessive allele would be unable to express its phenotype.
L thls condition hothxind of alleles would be present in the same gamete while the second

e ervatl-Lontain no allele.

17912 A7hy there is no need of test cross in case of incomplete or co-dominance?

Ans:  As test cross is used to check either the dominant individual is homozygous or heterozygous. In
case of incomplete or co-dominance the heterozygous dominant individuals express a separate
phenotype that can easily be distinguished

Q:20 Define locus.

Ans:  The position of a gene on the chromosome is called its locus.
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Q:21

Ans:

Q:22
Ans:

Q:23

AnNs:
NI “diie i ethbiriozygous or heterozygous nature of the genotype.
24

Ans:

Q:25
Ans:

Q:26
Ans:

Q:27
Ans:

What is the significance of using Pisum sativum in genetic experiments? OR how can you
say that Mendel was lucky in choosing Pisum sativum as experimental planf -~ - '
Pisum sativum was easy to cultivate and it grew well in his_gargen: tis fcowm vigre
hermaphrodite. It was normally self — fertilizing; but could a!55 be ¢iass:+ f=r+1||L<d Az the tirtie
gap between generations was short, fendel could rat se many ]e1e| atians pf" nea “within a short
time. Pea had many sharpl{ distinct &qits. Each fralt pad twh glear dut alternative forms or
varieties; e.c.-seed shape had a round or wrinkled pitenotype k-

What viould b thes ‘esdltof & tross Gotvieen heterfc": 'gous dominant with a recessive one?
Offsprirgsiare piodiiced'in 1:1. ratio:.

What is 'thg purros? Of tast cioss?

It is ( sed to) tastitrs-genotype of an individual showing a dominant phenotype. This cross finds

Define probability & Product rule.
Probability is the chance of an event to occur.
Product Rule: In Dihybrid cross, the ratio of each joint phenotypic combination can be obtained by
multiplying the probabilities of individual phenotypes. It is called product rule.
State Mendel’s law of segregation.
According to law of segregation, the two coexisting alleles for each trait in an individual segregate
(separate) from each other at meiosis, so that each gamete receives only one of the two alleles. Alleles
unite again at random fertilization of gametes when zygote is formed.
What is elementen?
That each contrasting forms of a trait, e.g. roundness or wrinkledness of seed was determined by
particulate hereditary factors, which Mendel called ‘elementen’.
State Mendel’s law of independent assortment.
When two contrasting pairs of traits are followed in the same cross, their alleles assort
independently into gametes.

Round Wrinkled

yellow green
P1generation X @
RRYY ryy
F1generation
RrYy
Fix F1 X

F2 generation

Round and yellow

Wrinkled and yellow

9
Round and green 3

3

1

Wrinkled and green
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PAST PAPERS QUESTIONS

Q:28 Give significance of test cross. - (SWL-201.7)
Q:29 State Mendel's law of independent assortment. - -QCmN LHF 20 17\
Q:30 What is test cross? Give its importance. . AN -1 (LHRI61T)
Q:31 Describe the law of independent assoftnignt with ari exanwph. | “{LHR 2017)
Q:32  What is probability and productirule?, =y / — L . (GRW 2017)
Q:33 Define test crass. Explain.it with example . p (GRW 2017)
Q:34 What i lain, of Segregaiicn? v, (LHR 2017, GRW 2018)
Q:35 What is sawy pf 5egrag! 1t|nn7 b e (FSD 2018)
Q:36 Givesignificance ofitest crise! (LHR 2018)
Q:37 Defirz crossiranvar. Give its importance. (MTN 2018)
(2:88] " Whall is-law of segregation? (MTN 2018)
{:2¢  Give significance of test cross. (SGD 2017, 2018)
Q:40 Define law of independent assortment. (SGD 2018)
Q:41 Wat is the importance of garden pea (Pisum sativum) plant in genetic? (DGK 2018)
Q:42 What do you know about monohybrid and dihybrid crosses? (GRW 2019)
Q:43 State the law of independent assortment. (SWL 2019)
Q:44  What is test cross? (DGK 2019)
Q:45 What is law of segregation? (FSD 2019)
Q:46 Define Law of segregation. (RWP 2019)
Q:47 Write down any four contrasting traits of garden pea studied by G. Mendel.

(MTN 2019)
Q:48 Define Mendel’s law of segregation. (DGK 2019)
Q:49 What is dihybrid cross? (LHR 2021)
Q:50 Define monohybrids and dihybrids. (LHR 2021)
Q:51 Define probability. What is product rule? (MTN 2021)

Q:52 What do you understand by independent assortment of alleles? (FSD 2021)
DOMINANCE RELATION
KIPS SHORT QUESTIONS

Q:53 Define co-dominance.

Ans:  Such type of dominance relation in which both alleles are expressed independently is called co-
dominance.

Q:54 Define over dominance with suitable example.

Ans: In over dominant heterozygote exceeds in quantity the phenotypic expression of both

homozygotes. In fruit fly Drosophila the heterozygote (w* / w) has more quantity. of fluoresrdm sl

pigments in eyes than wild (w* / w*) or white eyes (w / w) homozygotes 1
Q:55 Give features of incomplete dominance. — [ |, R
Ans:  When the phenotype of the hetermyqote i m*:r.nedlctn betNEﬁn phe nétvpes—ot~ the two
homozygotes, it is called inconplete t“nay tial dernir: arice, ‘As! thare,is fio truly dominant allele,
the usual canital and small Iatter /dist nct |)n fo c.om. Jnt ard-recessivie-trait is not necessary.
There igabiolutely so-rieed gfia test'aress.) ', i

pAST PAPERSAULE HoNS RN

Q:56  Write dowr. iew, linés obqut.cdaarninance. (DGK 2017)
Q 57 Defirz cc-dor niranst and give an example. (DGK 2017)
58| Wi 4| i icdominance? (SWL 2018)

l: ":C Differentiate between complete dominance and codominance. (BWP 2018)
Q:60 Differentiate between codominance and overdominance. (RWP 2018)
Q:61 Define co dominance with an example. (LHR 2019)
Q:62 What is Over Dominance? Give an example. (BWP 2019)
Q:63 Define and explain codominance. (SGD 2019)
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Chapter—22 Variation and Genetics

Q:64 What is Over-Dominance? (MTN 2019, MTN 2021, BWP 2021)
Q:65 What is Complete Dominance? 'BWP-20z1)
Q:66 Write a note on codominance. _ - (=2 §FSD 2(‘7“
Q:67 Compare codominance with incomplete doimince. WL CUMTEN-2022)

Q:68 Define over dominance. GI\&:‘an e} 'arﬁ - ‘ggg
Ll'-r'mr. E ALY
KIPS SHORFEUHS Lo

Q:69 How tw=parenis wiih nlhod grotin A2ed AB may have a child with O blood group?

Ans:  Althougiy C blgod ¢raup reacirs-iwo recessive alleles but due to epistasis of a gene H on blood
graur O blofd grcur niay appear. This gene is responsible to add attachment site to antigen. Both
fhe, pirints-siust be heterozygous for that gene (Hh). Child would be homozygous recessive (hh).

.70 'Befine multiple alleles.

Ans:  All altered alternative forms of a gene, whose number is more than two, are called multiple
alleles.

e.g. In ABO blood group system 14,

Q:71 Explain the risk of Erythroblastosis foetalis.

Ans:  If the man’s genotype is DD, all of their offspring (Dd) will be Rh™. If the man’s genotype is Dd,
half of their offspring with Dd genotype will be Rh*. There is always a chance of Erythroblastosis
foetalis whenever a Rh* Foetus is conceived by the Rh™ mother.

Q:72 What do you mean by agglutination?

Ans:  Formation of clump in blood due to the reaction of antibody with compatible antigen.

Q:73  What do you mean by polymorphic gene?

Ans:  Gene having more then two allelic forms is called polymorphic gene e.g. ‘I’ gene for ABO

antigen on RBCs has three forms I1*, 18 and i.
PAST PAPERS QUESTIONS

(BWP 2022)

18 i

Q:74 Why is blood group AB called as universal recipient? (FSD 2017)
Q:75 What are multiple alleles? Give example. (MTN 2017, BWP 2017, FSD 2018)
Q:76 What is Rh blood group system? Who 1% discovered its antigen? (SWL 2018)
Q:77 An Rh"Woman is married to an Rh* man whose father was also Rh". What is the
probable risk of Erythroblastosis Foetalis in their babies? (BWP 2019)
Q:78 What is Erythroblastosis foetalis? How it is treated after birth? (SWL 2021)
Q:79 What is a universal blood donor? (FSD 2019, FSD 2021)
Q:80 Differentiate between alleles and multiple alleles. (FSD 2021)
Q:81 How can you protect the baby against Rh — incomparability? (MTN 2022)

EPISTASIS, PLEIOTROPY, CONTINUOUSLY VARYI S TRAILS

Q:82 What are polygenic traits? —~ ' A o Vs LS

Ans: A continuously varying trait-is, encoCag by.dnelel )f twiD On ipre ffe. ent gene pairs found at
different loci, all mfluencmt tl € jirait iry {in ao1|tl\;° \‘wy, e talied phlygenic traits and their
genes axc- poi ygenes”. | \ -\ '
e.g. Weight, heidht, mtelmerc= » \

Q:83 Compan Letwwn 1|mst15 s grd pleiotropy.

Ans:
S H&I " Epistasis Pleiotropy

with or hides the effect caused by another gene or | traits, the phenomenon is called
gene pair at another locus, such as phenomenon of | pleiotropy.

gene interaction is called epistasis.
e.g. Bombay phenotype. e.g. White eye gene in Drosophila also
affects the shape of sperms storing organs.
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Q:84 Define epistasis. Give example. (SWL 2017, DGK 2017, RWP 2027 MTN.20%&)
Q:85 Differentiate between quantitative variation and qualitative varlatlon - 4 (FS0E2017)
Q:86 Define epistasis and pleiotropy. || (MINZRIT
Q:87 What is pleiotropy? Give its example.~ ~L3WWP 2018)
Q:88 What is epistasis? Differentigiejt froni-cfamiiance.! (MTN 2018)
Q:89 What is epistasis? How it difizrs fror Joi '1 na1co’7 (LHR 2018)
Q:90 What is'Bombay phanotype? (SWL 2018)
Q:91 Define esistasis. : (LHR 2018, DGK 2019)
Q:92 What d¢ you kuow abcut, “Ijrisiatsis™? (GRW 2019)
Q:93.. \What are palugaric traits? Give an example. (DGK 2019, RWP 2021)
(1947 Defirerleistropy with an example. (DGK 2019, DGK 2022)
J | %1065 Tifferentiate qualitative traits from guantitative traits. MTN 2019, BWP 2022)

GENE LINKAGE, CROSSING OVER

KIPS SHORT QUESTIONS
Q:96 What is the difference between Heterogametic and Homogametic individuals?

Ans:
Individual having both same types of sex | Individual having both different types of
chromosomes. chromosomes.
They produce all gametes of same type. They produce two types of gametes.
Human females (XX), butterfly males (ZZ) Human males (XY), butterfly females (ZW)
Q:97 Give the comparison of chromosomal determination of sex between Drosophila and Humans
have XO and XXY sex chromosomes.
Ans:  Similarities:

e Both have XY — XX pattern of determination.

¢ In both types male is heterogametic and females homogametic.
Differences:
Male determining genes are located on Y | Male determining genes are located on
chromosome. autosomes.
No X chromosome — autosome balance is present. | Sex determination is actually due to X
chromosome — autosome balance.
In abnormal condition XO is sterile male
while XXY is sterile female.

In abnormal condition XO is sterile female
disorder while XXY is sterile male.
Q:98 What is SRY gene?

Ans:  SRY is the male determining gene. SRY stands for Sex determining regions of Y.”” It is located-r
the tip of short arm of Y-chromosome. I o ]

Q:99 Differentiate between homozygous and hem|_7\,._qous. e Y

Ans: AV VAN L A
When both the alleles of a 1ei e Ipanr inien | The ergemasnt wbicii cargies just one allele on
organisim qre__same, i callzd |“Heirlordy=X chromosome and Y chromosome is
homozgnls. !, | h \ . “rempty for genes is called hemizygous.
e.g. X" &“Ti.? ')r)_S)_pﬂI A fainales e.g. Drosophila males are hemizygous for eye color gene.

Q:100. Refire ciossing! cver. How recombination frequency can be calculated.

A oGS sing L over Is an exchange of segments between non-sister chromatids of homologous

S0 | elireznosomes during meiosis.

Recombination Frequency
It is the proportion of recombinant types between two gene pairs as compared to the sum of all
combinations.

Recombination Recombinant types

~ Sum of all combinations

x100
Frequency
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Q:101 Define gene linkage.

Ans:  The phenomenon of staying together of all the genes of a chromosome is called Imkage Gerne
linkage is a physical relationship between genes. [y
e.g. Genes for color blindness, hemophilia, goutorm one linkage gi mp al ¥—chrgmaseme;

Q:102 Give the kind of observation that wot!d leac YQEY S JSptCt that 'a tertein‘hurdiaii character
was controlled by polygene

Ans: Polygenlc traits exhibit_coniinygus; gua. |taf|v= veriation nvei a range of many phenotypes
betwee:T TovD extrames. Thers are severgl (haracters'in numans showing the same pattern such as
height, zxin| cclaur intell genve eie. The'phenotypes of these traits variable even among the
offspring o1 dame parents

Q:103-, /Nzne the jraits t2iich are linked to chromosome no. 11 and X chromosome in human.

Ars:| s 5z (roi-Colour blindness, haemophilia, gout etc form one linkage group on human X-

| tihromosome. Similarly, gene for sickle cell anaemia, leukemia and albinism make another

linkage group on human chromosome 11.
PAST PAPERS QUESTIONS

Q:104 Define gene linkage and gene linkage groups. (RWP 2017, LHR 2018)
Q:105 Differentiate between gene linkage and crossing over.  (SWL 2018, RWP 2021, SWL 2021)
Q:106 Differentiate between linkage and linkage group. (DGK 2018)
Q:107 Define linkae. Enlist linkage groups of chromosomes no. 11 and 23. (LHR 2021)

Q:108 Define linkage and give its one disadvantage. (RWP 2019, SGD 2021)
Q:109 Why is crossing over so important? (DGK 2022)
Q:110 Which type of genes do not obey law of independent assortment? (MTN 2022)

Q:111 What is gene linkage and linkage group? (SGD 2022)
SEX DETERMINATION

PAST PAPERS QUESTIONS

Q:112 What is ZW-ZZ mechanism of sex determination? (MTN 2017)
Q:113 Write down testicular feminization syndrome. (DGK 2017)
Q:114 How sex determination occurs in yeast? (LHR 2017)
Q:115 What is heterogametic individual? Give example. (LHR 2018)
Q:116 How sex is determined in plants? (DGK 2018)
Q:117 Differentiate autosomes and sex chromosomes. (LHR 2019)
Q:118 What are the compound sex chromosome? Give an example. (MTN 2019)
Q:119 Describe XO — XX type of sex determination. (MTN 2019)
Q:120 What is a genic system for determination of sex? (DGK 2019)

Q:121 Differentiate between autosomes and sex chromosomes. (LHR 2017, GRW 2018, MTN 2021}
Q:122 What are pseudoautosmal genes? Give an example.

SEX LINKAGE INOS.

KIPS SHORT QUESTIONS

Q:123 What do you mean by sexual dlmr*r,".uar‘n? Fy pla n' hr> phnmmer’on in Drosophlla

Ans:  Sexual dimsiphism is features i which riale, &) fe mles sre morphologically distinct form each
other. \/Ia]e, i§ sivaller 4n size \Mlti‘h\lack rowided abdomen. Female is larger with pointed
abdomeil. i/nle hasisex ¢oinby on'frentiegs.

Q:124 Whzt dg, ydu mean'by p. seugoautosomal trait?

Angi S0ie aer es|lLke' babbed gene in Drosophila are present on X and Y both. These are called X —

c'mU - % linked genes. These are also called pseudoautosomal genes because their pattern of

' Inheritance is like autosomal genes.

Q:125 Define generation time. What is the generation time in Drosophila?

Ans:  The period required for animal to become capable of reproduction is called generation time.

Drosophila has a generation time of just two weeks.

N |

Ry [ ’
e =
== T | | =
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Q:126 Define sex limited traits.
Ans: A sex — limited trait is limited to only one sex due to anatomical differences e.0_genes for MK

ield in dairy cattle affect only cows. i ¢
PAST PAPERS QUESTIONS _ : YN

Q:127 Explain karyotype of Drosophila : ~ HGK 2618)
Q:128 State sexual dimorphism iz drosopinita . (LHR 2022)
IR r.«m:nm...m_ |

[RUESTIONS

Q:129 Why hezrophiliaaind'cclo. I blrndris: (X—iinked recessive traits) are more in males than
females?

Ans:_. Haefrphilia,and'c )Ir Jrsiindness are X-linked recessive trait. As males have only one X chromosome
4¢ 0N reqessive allele is enough to express. But in females there must be at least two recessive alleles for

[ %" ‘¢t &ppearance of trait, so females have less chance for these disorders.

<:130 Can two normal parents have a colour-blind child? Explain.

Ans:  Yes, two normal parents may have colour-blind child. When mother is normal carrier (X“X¢) and
father is normal (X°Y) then there is possibility to have a colour blind son only.

Q:131 Why males in case of haemophilia and colour blindness are called hemizygous?

Ans:  The genes for both haemophilia and colour blindness are located only on X chromosomes and Y
chromosome is neutral for both. As males have only one X chromosome so in male only one gene
is present at a time, which represents half of his gametes. So males are hemizygous for these
traits.

Q:132 What do you mean by sex influenced traits?

Ans:  Sex influenced trait occurs in both males and females but it is more common in one sex. It is controlled
by an allele that is expressed as dominant in one sex but recessive in the other. This is due to hormonal
difference between the sexes. Pattern baldness is a sex influenced trait.

Q:133 What are jumping genes?

Ans:  Jumping genes are genes which do not settle peacefully on their loci, they keep on hopping on
different loci on the same chromosome or other chromosomes.

PAST PAPERS QUESTIONS:

Q:134 What are sex influenced traits? Give an example. (LHR 2017)
Q:135 Differentiate between sex limited and sex influenced trait. (MTN 2017)
Q:136 What do you know about Hypophosphatemic rickets? (RWP 2017)
Q:137 What is the sex—limited trait? Give an example. (LHR 2018)
Q:138 Differentiate between X-linked dominant and X-linked recessive traits. (LHR 2021)
Q:139 What is hemophilia? Name its types. (MTN 2021)
Q:140 Enlist types of colourblindness. (MTN 2021)
Q:141 What are sex linked recessive traits? Why men are more vulnerable than women? (SWL 2021)
Q:142 Differentiate between what is sex-limited trait? (LHR 2022)

Q:143 Give example and illustrate sex-limited trait. (GRW: 2097 ?WP 2(22)'

IABETES MELLITUS ANB _,5.” 3 ﬁg |
.

Q:144 What do you mean by Juve1|I d'"".«[e v

Ans:  Type | is alsocalled Juvenite ajabigtes becaues i usually: ocr 3in early age oefore 40. It arises due to
deficiercy b{ puncrcatlc nermecny mcyl aiso'celled.iissdlin dependent diabetes mellitus.
Cause: i) thig \didbotes Jod) iminuricsystem, manufacture antibodies against body’s own

ancreat < —!‘erl-
PASFAAR ﬂm

{a: 45 Nkalid 'J.uL)Y’> How it is inherited? (FSD 2017, FSD 2017, DGK 2018)
046 “fvhat is hemophilia? Give its different types. (GRW 2018)
Q:147 How is blood pressure a multifactorial trait? (DGK 2017)
Q:148 What is diabetes? Name its types. (SWL 2019)
Q:149 Differentiate between diabetes mellitus type — I and diabetes melliatnatype — 1. (GRW 2022)
Q:150 Differentiate between diabetes mollies type-1 and diabetes mellitus type-I1l. (RWP 2022)
Q:151 Why blood pressure is a multination trait? (SGD 2022)

154



