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Note/diZ: (1) Attempt as many guestions as you can. Each question carries 3 marks. One
mark will be deducted for each incorrect answer. Zero mark will be awarded
for each unattempted question.
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(2) If more than one alternative answers seem to be approximate to the correct
answer, choose the closest one.
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1. An engineer claims to have made an engine delivering 10 kW power with fuel
consumption of 1 gm/sec. The calorific value of fuel is 2 kcal/gm. This claim is
(1) wvalid (2) invalid

(3) dependent on engine design {4) dependent on load

2. When 110 joules of heat are added to a gaseous system, whose internal energy
increases by 40 J, then the amount of external work done is

(1) 150 J 2) 70J (3) 110 J (4) 40 J

(261) 1 (P.T.0.)
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3.

(261)

The difference in the angular momentum associated with the electron in the two
successive orbits of the hydrogen atom is

(1) h/n 2 h/2 (3) h/2n (4) 2h

The distance traversed by light in glass (refractive index =1-5) in a nanosecond will be

{1) 45 cm (2) 40 cm {3) 30 cm 4) 20 cm

An a-particle of energy 5 MeV is scattered through 180° by a fixed uranium nucleus.
The distance of closest approach is of the order

(1) 107 m 2) 107%m 3) 107 m 4) 106 m

For a particle in one-dimensional box, with the increase of quantum number of the
state, the number of mode will

{1) increase (2) decrease

{3) no change (4) first increase and then decrease

An electron in n =1 orbit of hydrogcn atom is bound by 13-6 eV. If a hydrogen atom is in
the n =3 state, how much energy is required to ionize it?

(1j 136 eV (2) 453 eV (3) 34 eV (4) 151 eV

Laser is a source of light which is

(1) about 1000 times brighter than sunlight

(2) about 1000 times brighter than moonlight

{(3) termed as ‘Light Amplification by Short Emission of Radiation’

(4) termed as Linear Amplification of Stimulated Emission of Radiation’
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The first Laser was produced by
(1) T. H. Maiman {2) Charles Townes

{3) A. L. Schawlow {4) Albert Einstein

Among the main characteristics of Laser, which of the following is incorrect?
(1) Directionality (2) Monochromacity

(3) Radioactive {4) Polarization

For medical purposes, which of the following is used?
{1) CO, Laser, Nd-YAG Laser and Ar Laser

{2) Cd Laser, Co Laser and Ar Laser

{3) O, Laser, CO, Laser and Br Laser

{4) CO, Laser, Cd ILascr and Br Laser

One Angstrom equals to

(1) 107! mp (2) 1072 mu (3) 107 mp (4 107 mp

Chromatic aberration of a lense is

(1) not dependent on focal length

(2) directly proportional to focal length
(3) inversely proportionally to focal length

{4) inversely proportionally to dispersive power

3 (P.1.0,)
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Fingerprints on paper are identified by sprinkling fluorescent powder on it and
observing it under

(1) mercury light (2) sunlight
(3) infra-red light {4) ultra-violet light

Two convex lenses of focal length 0:-3 m and 0-05 m are used to make a telescope. The
distance kept between them is equal to

(1) 035 m (2) 075 m (3) 0-175 m 4) 015 m

The bond formation in atom is due to the fact that atoms
{1} acquire higher energy (2) get their energy level lower

(3) change their position (4) None of these

Fluorine molecule is formed by overlap of

{1} p-p orbitals by side to side manner

(2} p-p orbitals by end to end manner

{3) s-p orbitals

(4) s-s orbitals

If the energy of the system in the formation of molecule from atofn decreases, the
number of bonding electrons would be

(1) more than the number of anti-bonding electrons

{2) less than the anti-bonding electrons

{3) equal to the anti-bonding electrons

{4) Neither of the above is true
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19. Which of the follow_ingois both Bronsted acid and base?

(1) H,S0, (2} Na,CO, (3) HS™ (4) H,CO4

20. Which of the following is not self-ionized?

(1) H,O (2) Liquid NH (3) Liquid SO, (4) C,HOH
2 3

21. Which of the following is not a Lewis acid?

(1) Ag* (@) L (3) BFy (4} NpH4

22. Liquid ammonia is a/an
(1) protogenic solvent (2) protophilic solvent

{3) aprotic solvent (4) Neither of these

23. Which of the following solvents has the highest dielectric constant?

{1} HCN (2) H,O {3) NH, (4) HF

24, Ion-exchange chromatography works on the basis of
{1) net ionic differences of the proteins at pH 7-0

(2) differences in the sign and magnitude of the net electrical charges of protein at a
given pH

(3) molecular size and binding specificities of proteins to the column matrix

(4) net negative charge on the separating proteins in the mixture as against the net
positive charge on the solid matrix

{261) 5 (P.T.0.}
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25. The electrophoretic mobility (1) of a protein in the polyacrylamide gel during
electrophoresis

(1} is a function of its molecular weight
Q2 isa function of its size and shape

(3] can be expressed as u = f/z, where f is frictional coefficient and z is net charge of
the molecule

(4) depends on pH of the running buffer

26. Gas liquid chromatography can be used to separate mixtures of
(1) lipids of different polarity
(2) wvolatile lipid derivatives
(3) lipids, which can bind covalently with the inert gas in the columr

(4) neutral lipids, which can readily be extracted in volatile solvents, like chloroform or
ether '

27. Beer and Lambert rule may be mathematically expressed as
(1) A=log,oI/I, =€l | @) A=logol/I = €cl
(3) A=loggcfl==€I,/I (4) A=logol/ig =cl
28. The unit of velocity constant for second-order reaction is
(1) lit mole !sec™? (2) mole Iit™! sec

(3) mole lit ! sec™! (4) mole sec!

29. The half-life (50%) of a reaction is 5 min. The fraction of the reaction completed in
10 min would be

{1) 20% (2} 25% {3) 30% (4) 40%

(261) 6
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Accordi.ng to Baeyer’s strain theory, which of the following is stable?

(1) Cyclopropane (2) Cyclobutane {3) Cyclopentane (4) Cyclohexane

Coacervates are simple laboratory produced structures that seem to possess some
living attributes, such as can grow, maintain its individuality and divide, Which of the
following represent above coacervates?

{1) They occur when dispersed colloidal particles separate spontaneously out of
solution into droplets

{2) They generally possess simple and long lasting form

(3) These are small spheres formed when the thermally produced proteinoids were
boiled in water and allowed to cool

(4} These are bounded by double membranes that appear somewhat cell like and can
undergo fission and budding

First vertebrates and first land plants appeared during

(1) Ordovician (2) Silurian (3) Devonian (4) Cambrian

In the enveloped viruses, capsid is made up of

(1) lipid bilayer derived from host and proteins encoded by viral genome
(2) the lipid bilayer and proteins both are derived from the host

(3) the proteins derived from the host but lipid bilayer is of viral origin
{4) both protein and lipid bilayer which are synthesized by the viral itself

Streptococci and Salmonella are
(1) Gram positive bacteria, having two membranes separated by periplasmic space

(2) Gram negative bacteria having single membrane and a thick cell wall of
peptidoglycan

(3} Gram positive and Gram negative bacteria, respectively

(4) Gram negative and Gram positive bacteria, respectively

7 (P.T.0.)



11P/288/4

35.

36.

37.

38.

39.

(261)

Dictyosomes are

(1)
(3)

class of ribosomes (2) place of flagella fixation

respiratory granules (4) Golgi bodies

Cellulose and hemicellulose, which are constituents of cell wall, are synthesized by

{1} lysosomes (2) microbodies

(3) smooth EPR {4) Golgi apparatus

In a fern

(1) gametophyte is dependent on sporophyte

{2} sporophyte is dependent on gametophyte

(3) both gametophyte and sporophyte are independent

{4) both sporophyte and gametophyte are dependent on each other

Well-developed archegonium with neck consisting of a row of 4-6 neck canal cells
characterizates

(1)
(3)

gymnosperm and flowering plant {2) bryophytes and pteridophytes
gymnosperm only ' (4} pteridophytes and gymnosperm

In relation to carbon fixation or Calvin cycle, which of the following is incorrect?

(1)

(2)

(3)

(4)

3 molecules of CO, are converted into one molecule of glyceraldehyde-
3-phosphate at the net cost of 9 moles of ATP and 6 moles of NADPH

3 molecules of CO, are fixed in the presence of 3 moles of
ribulose-1,5-bisphosphate to produce 6 molecules of 3-phosphoglycerate which
ultimately regenerate 3 molecules of ribulose-1,5-bisphosphate in a cyclic reaction

o .
Conversion of 3 molecules of CO, into 1 molecule of glyceraldehyde-3-phosphate
requires net consumption of 6 moles of ATP and 9 moles of NADPH

In the first step of this cyclic reactien, two precursor molecules of a total of
18 carbon atoms give an end product of 3 carbon atoms and regenerate the
precursor of carbon atoms to be reutilized

8
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Chloroplasts in general resemble mitochondria in many features, except

(1) in the process of energy inter-conversion

(2} in having functionally similar outer and inner membranes, and intermediate space
(3) in the presence of cristaec which contain electron transport chains

(4} in having double-stranded circular DNA (genome} of their own

Excess of ATP is known to inhibit the rate of respiration by inhibiting which one of the
following?

{1} Aldolase {2} Hexokinase

{3) Phosphofructokinase (4) Pyruvic decarboxylase

Which of the following statements is correct?
(1) Nitrate reductase is a metalloflavoprotein
{2) Nitrate reductase catalyses the reduction of nitrate to nitrite
{3) Nitrate reductase is an inducible enzyme

(4} All of the above

The séurce of energy for non-biological nitrogen fixation is

(1) by reduction of proteins to ammonia

{2) by oxidation of ammeonia to protein

(3) by ionizing events such as lightening and effect of cosmic rays

{(4) ferridoxin enzyme and nitrogenase

g (P.T.0.)
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44. In ecological succession from pioneer community to chimax community, the biomass
{1} is maximum in the middle of succession
(2) decreases continuously
{3} is not related with succession

(4) increases continuously

45. Which one has always a steeper vertical gradient?
(1) Pyramid of energy in aquatic ecosystem
(2) Pyramid of mass
(3) Pyramid of energy
{4} Pyramid of number

46. Which of the following develops nodule on the surface of leaf and fixes nitrogen?

{1} Klebsiella {2) Azotobacter (3) Nitrosomonas (4) Pseudomonas

47. In detritus food chain, transfer of food is in the order of
(1) Detrite—Microbes—Detritivores—Decomposers
(2) Detrite—Detritivores—Decomposers
{3} Grass—Detritivores—Decomposers

(4) Detritivores—Organic matter—Microbes—Decomposer

- 48, . The yeast, Saccharomyces cerevisiae is generally used in fermentation of sugar rich
substrates for commercial level production of

{1} ethanol (alcohol) (2) butanol

(3) acetic acid (4} isopropanc]

(261) 10
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Streptomycin and Cycloheximide antibiotics are produced by
{1) Streptomyces caespitosus {2) S. erythreus

(3) S. griseus (4) S. virginae

The greatest evolutionary change that enabled the land vertebrate to be completely free
from water was the development of

{1) four appendages (2) lungs

{3) four-chambered heart (4) cleidoic egg

Epiboly is the process of
(1) formation of small slit-like invagination upon grey crescent

(2) rotation of gastrula within vitelline membrane so that animal pole becomes
anterior

(3) mass migration of cells from animal hemisphere, so that upper micromeres
migrate over the edge of dorsal lip, roll inside and are tucked beneath outer layer

(4) overgrowth when micromeres divide rapidly and spread downward over
megameres, except at yolk plug

Steroid hormones transmit their information by

{1) stimulating the receptors present on cell membrane

(2) entering into the cell and modifying cellular contents

(3) entering into the cell and modifying nuclear organization

{4} the help of an intracellnlar second messenger

The most recent ancestor of Homo sapiens who evolved in the late Pleistocene is
(1) Homo erectus (2) H. Neanderthalensis

{3} H. Patilis (4} Australopithecus afarensis

11 (P.T.0.)
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54,

The ‘single origin hypothesis’ or ‘out of Africa’ model of origin of modern human from its
Homo erectus ancestor is supported by the fact that

(1) all the non-African nuclear genome sequences are variants of the African
sequences

{2) all the African mitochondrial DNA sequences are variants of non-African sequences

(3) all the African nuclear genome sequences are variants of non-African nuclear
genome sequences

{4) most mitochondrial DNA sequence variability were among African population,
hence are the oldest and the non-African populations are derived from them

55. The common myeloid progenitor cells divide further to produce differentiated cell types,

56.

(261)

like

{1} NK cells and dendritic cell

(2) T-cell and B-cell

(3) monocytes, neutrophil and dendritic cells
(4) erythrocyte, B cells and NK cells

Sickling of RBC results

{1) from a dominant mutation in B-globin chain and hence heterozygotes show the
phenotype

{2) when haemoglobin from sickle cells is deoxygenated, it becomes insoluble and
forms polymers of tubular fibres, which gives deformed state of RBC

{3) from the substitution of a Val residue with Glu at 6th amino acid portion in the
B-globin chain, which creates a ‘sticky’ hydrophobic contact point leading to the
formation of fibrous aggregates, characteristics of the sickie cell trait

(4) people carrying sickle cell trait also deficient in resistant to lethal form of malaria

12
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The axons of many vertebrate neurons are insulated by myelin sheath. Myelin sheath
may be formed of either of the following specialized supporting cells, except one which
is

(1) Glial cell (2) Schwann cells

{3) columnar epithelial cells (4)oligodendrocytes

The action potential is the travelling wave of electrical excitation along the neuron’s
plasma membrane. Which of the following is not true in this respect?

{1) An action potential is triggered by depolarization of plasma membrane

{2) The action potential is triggered by a shift in the membrane potential to a more
negative value

{3) A brief pulse of electrical stimulus leads to the opening of voltage gated Na*
channels which continues to amplify until the net electrochemical force during

Na' flow becomes almost zero

{4) The potential difference across the plasma membrane of an animal cell at rest
varies between —20 mV to —200 mV depending on the organism and cell type

Cytotoxic T cells and NK cells play an important role in the immune defense against
virally infected cells through distinct mechanisms, such as

{1) cytotoxic T cells recognize cells which fail to express MHC class I molecules

2) NK cells recognize specific antigens presented by MHC molecules

{3) cytotoxic T cells recognize specific antigens presented by MHC class I molecules
while NK cells recognize cells which do not express MHC class I molecules

(4) Both cytotoxic T cells and NK cells recognize antigen presented by MHC class I
molecules

13 (P.T.0.)
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For the protection of placenta from the attack by maternal NK cells, expression of
which of the following is required?

{1} Paternal MHC (HLA) genes in the fetus

(2) Maternal MHC (HLA) genes in the matmal circulation

(3} HLA-G molecules (MHC class Ib) on the placental trophoblast cells
{4) HLA-E (MHC class Ib) on the trophoblast cells

One of the following is not true about cell theory

(1) Cell theory states that all living organjsms are composed of cells and cell products
(2) The term cell was first used by Robert Hooke (1655) and Swanson CP {1955)
(3} Robert Hooke coined the term ‘cell’ as a walled-in structure

(4) In 1674, Leeuwenhock discovered free cells and observed nucleus in some red

blood cells

Brown (1831} discovered that all cells have
(1) nucleus {2} mitochondria

(3) chromosomes in the nucleus (4) nucleolus

The modern version of the cell theory does not agree with one of the following
(1) The properties of a given organism depend on those of its individual cells
(2) Cells are the morphological and physiological units of all living organisms

(3) All the living cells consist of membrane bound organelle and some of them have
their own genetic material -

(4) Cells originate only from other cells and its continuity is maintained through
genetic material

14
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In most animal cells, the plasma membrane is covered by a cell coat, which is made of

(1)
(2}
(3)
(4)

starch, phospholipids and lipoproteins

glycoproteins, glycolipids and polysaccharides

lipid bilayer with cholesterol embedded inside

triglycerides, cholesterol and microtubular proteins

One of the important characteristics of eukaryotic cells is

(1)

(2)

(3)

()

the double membrane structures are unique to eukaryotic cells, all, perform
different functions

plasma membrane and cell wall are the only components of animal cell membrane,
both perform the same function

all cells have a fixed shape irrespective of cell type, which is maintained by the
cytoskeletal system

the volume of a cell of a given cell type varies proportionately with size of the
organism

Which of the following statements is not correct?

(1)
(2)

(3)

4)

Cytoskeletal elements are present in eukaryotic cell, but absent in prokaryotes

Streaming, endocytosis and exocytosis occur only in eukaryotic cells, but not in
prokaryotic cells

The circular DNA molecule in cytosol is present only in prokaryotic cells, but not in
eukaryotic cells

The first eukaryotic cell on earth evolved more than 3 billion years ago

Membranes of the following two organelles are contiguous

(1)
(3)

ER and Golgi ' (2) nucleus and ER

Golgi and plasma membrane (4) Golgi and lysosome

15 (P.T.0.)
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Of the following statements about Golgi complex :
I. It contains a series of stacked internal cisternae

II. It is a polar organelle with cis-face close to ER and trans-face close to plasma
membrane

III. It contains the same enzymes in all its parts

IV. It is the site of modification of oligosaccharides
Which is/are correct?

(1) I only (2) 1 and II (3) I, If and III (4) 1,11 and IV

Which one of the following enzymes does not occur in the lysosome?

(1) Phosphatase (2) Lipase {3) Protease (4} Polymerase

Which one of the following is a correct statement?

(1) Lysosomes originate from Golgi apparatus

(2) Lysosomal enzymes are synthesized in ribosome present on ER
(3) Lysosome are polymorphic and heterogenous organelles

(4) All of the above

Which one of the following is not the function of ER ?

(1) Electron transport
{2) Fatty acid desaturation
(3) Glycosylation of proteins during translation

(4) Glycogen breakdown

16
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Which type of junctions may protect a damaged cell through chemical gating?

(1) Tight {2) Gap (3) Adherens (4) Occluding

The function of mitotic spindle during cell division is

{1} in the formation of spindle fibres

(2) to keep the chromosomes in position and distribute them between daughter celis
{3) in moving chromosomes to their respective poles from the centre

(4) All of the above

During DNA metabolism in meiosis, the period from zygoﬁema to parenchyma is
{1} a phase of DNA synthesis

(2) a phase of DNA replication

(3) a phase of DNA repair type

{4) a phase of DNA replication and repair type

During which phase of meiosis crossing-over usually occurs?

(1} Prophase I (2) Prophase II {3) Telophase I (4} Telophase II

The random assortment of genes occurs due to

(1) crossing-over

(2) random distribution of chromosomes in the first meiotic division
(3) both (1) and (2)

(4) Neither (1) nor (2)

17 (P.T.0.)
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Mitosis occurs in the fertilized egg during

{1} formation of trqphoblast (2) cleavage

(3) placentation {4} decidualization

A tetraploid organism whose species normally has 40 chromosomes per cell will cause
the organism’s somatic cell to contain how many chromosomes?

{1) 10 {2) 20 i3) 40 f4) 80

The permeability of the lipid bilayer to specific inorganic ions can be increased by
{1} V-type ATPases {2) M-type ATPases

(3) lonophores {4) ABC transporters

Among the following mechanisms of active membrane transport which one is incorrect?
(1} Coupled carrier {2) ATP-driven pump

(3) Light-driven pump (4) Voltage gated cationic channels

Proteins, which interact with the solute to be transported weakly and form aqueocus
pores, extending across the lipid bilayer, are called

{1) channel proteins (2) carrier proteins

(3) lonophores {4) symporters

In a typical mammalian cell

(1) Na* concentration inside is higher than K* concentration
{(2) K* concentration inside is higher than Na® concentration
{3} Cl™ concentration inside is higher than K* concentration

(4) Cl™ concentration inside is higher than Na* concentration

18
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The flow of an ion through a membrane channel protein in accomplished by the
electrochemical gradient, generated by

(1) favourable free energy change
(2) voltage gradient and concentration gradient
{3) an unfavourable free energy change

(4) None of the above

A membrane potential arises when

(1) a slight excess of negative charge on positive charge on one side
(2] excess of positive chatge over negative charge on both sides

(3] electrical charge on both sides is equal

{4) electric charge on both sides of membrane is different

Which of the following is common to both E.coli and eukaryotic chromosomes?
{1) DNA is circular

{2} ]E)NA is negatively supercoiled

{3) DNA is contained in the nucleus

(4) DNA is packaged into nucleosomes

Which of the following statements about histones is incorrect?

(1) They are highly basic because they contain many positively charged amino acid
~ side chains

(2} They are extensively modified after their translation
(3) In combination with DNA, they are the primary constituents of chromatin

{4) They account for approximately one-fifth of the mass of the chromosome

19 (P.T.0.)
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Which class of DNA would be expected to have the most rapid rate of renaturation
(reassociation) ?

(1) Single-copy DNA (2) Pseudogenes

(3) Simple sequence DNA (4) Small multigene families

A woman with normal vision but with colour-blind father marries a colour-blind man.
The fourth child of the couple is a boy. The boy

{1) may or may not be colour-blind
(2) -must be colour-blind
(3) must have normal vision

(4) will be partially colour-blind due to being heterozygous

Mendel did not find recombination and crossing-over as

(1) traits he chose were either present on different chromosomes or were far apart
(2) traits chosen by him were not influenced by genes

(3) he selected only pure types

(4) All of the above

A 12-year old boy develops a disorder also present in his father. No one else in the
family is known to be affected. Which of the following modes of inheritance is least
likely?

(1) Autosomal recessive (2) Autosomal dominant

{3) X-linked recessive {4) Y-linked

20



11P/288/4

91. In 1909, Carl Correns observed the leaves of variegated four O’clock plants showing

92.

93.

94,

(261)

patches of green and white tissues while same branches had only green or white
leaves. He explained this to be due to

(1) gene mutation in the gene for chloroplast pigment synthesis
(2) genetic polymorphism in the chloroplast gene
(3) cytoplasmic pattern of inheritance

{4) incomplete penetrance

In yeast, Neurospora, a mitochondrial mutation called ‘petite’ when crossed with wild
type, none, none of the progenies were found petite, representing an example of

(1) neutral petite (2) quantitative inheritance

{3) Mendelian segregation (4) suppressive petite

The chloroplast genome

(1) is of the size ranging from 120-200 Kb in different plant species
(2) is equal in size to that of mitochondrial genome

(3) is a linear [‘)_NA molecule

{4) has its own genetic code

In respect to mitochondrial inheritance

(1) sperm does not typically contribute mitochondria to offspring but the ovum does
(2) mitochondrial DNA chromosomes are circular and do not recombine

{3) no children of affected father will have it

{4) both sexes are affected

21 (P.T.0.)
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Which one of the following statements is correct?

Crossing-over within the inversion loop of
(1} heterozygote pericentric inversion produces duplication and deficiency
(2) heterozygofc pericentric inversion produces dicentric bridge and centric fragments
{3) heterozygote pericentric inversion produces all the normal gametes
(4) heterozygote pericentric inversion produces dicentric bridge and acentric
fragments
The garden pea (Pisum sativum) has 14 chromosomes in each of its body cells. The
number of linkage groups expected in the species is
{1) less than 7 2y 7
(3) between 7 and 14 4 14
If two loci are 10 map units apart, assuming that no multiple cross-over has taken

place, what proportion of the cells undergoing meiosis will contain a single cross-over
in the region between these two loci?

(1) 10% (2) 20% {3) 30% (4) 40%

If, in Neurospora, the progenies of the cross between an Orange colonial strain and
Albino spreading strain segregated into 1:1:1:1 ratio of Albino spreading : Orange
colonial : Normal : Albino colonial, then the inference is that the traits are controlled by
(1} single gene (2) two 'genes (3) three genes {4) four genes

The cross-over percentages between linked genes J and M is 20%, J and L is 35%, J

and N is 70%, L and K is 15%, M and N is 50% and M and L is 15%. Thus the sequence
of genes on the chromosome is

{1) JNMLK (2) JMLNK {3) JMLKN (4) MJLKN
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If a chiasma forms between the loci of genes A and B in 20%. of the tetrads of an
individual of genotype AB/ab, the percentage of gametes expected to be Ab is

(1). 40 (2} 20 : (3) 10 @) 5

Two linked genes a and b show 20% recombination. The individuals of a dihybrid cross
between ++/++xab/ab shall show one of the following gametes

(1) ++ 80 : ab 20 (2) ++ 50 : ab 50

(3) ++40 : ab 40 : +a 10 : +b 10 4 ++30:ab 30 : +a 20 : +b 20

Tﬁe first correct counting of human chromosome number being 46 was given by
(1) Painter in 1923 {2} Blakeslee and Eigsti in 1936

(3) Hsu in 1952 (4) Tjio and Levan in 1956

The discovery of QM fluorescence banding was made by

(1) Latt SA (1973) (2) Casperson, Zech and Johanson (1970)
{3) Makino S (1975) - (4) Ohno S (1967)

The standard system of chromosome nomenclature was published by ISCN {1995),
which stands for

(1) International Society for Chromosome Nomenclature

(2) International System of Chromosome Nomenclature

(3) International System for Human Cytogenetic Nomenclature

{(4) Indian Socicty for Chromosome Nomenclature
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The characteristics of G-bands and R-bands are
(1) that both are GC rich regions and stain dark with Giemsa dye

(2) G-bands are AT rich regions and stains dark with Giemsa while R-bands are GC |
rich and stains light with Geimsa

{3) R-bands are Q-positive while G-bands are Q-negative

{4) R-bands are early replicating while R-bands are late replicating

A change in DNA that creates UAA codon at a site previously occupied by another
codon would result in one of the following mutations

(1) Amber {2) Ochre (3) Opal {4) Polar

Thymine dimer is formed during DNA replication by exposure to
(1) Gamma radiation (2) UV radiation

(3) X-rays (4) Beta radiation

Four mutant proteins have been generated suing site directed mutagenesis. Which one
of the following mutants has the largest difference in terms of number of atoms
between wild type and the mutant?

(1) Ser —» Cys {2) Tyr - Phe (3) Lys » Ala (4) Arg — Lys

Ethidium bromide acts by

(1) substituting adenine by its structural analogue
(2) chemical modification of base

{3) production of cross-linked DNA

{4) intercalating between DNA bases interfering proper base stacking
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In reference to Mendelian law of independent assortment, in a test cross, the two
recombinant classes always make up

(1) 25% (1/4) of all the progeny (2) 50% (1/2) of all the progeny

(3) 100% progeny (4) No recombinant classes

The human a-globin and (3-globin gene clusters are located on
(1) locus 16p13-3 and locus 11p15-5, respectively

(2) locus 9pl3-3 and locus 11p15-5, respectively

(3) locus 16pl3-3 and locus 9pl13:-3, respectively

(4) locus 11pl5-5 and locus 16p13-3, respectively

The first human genetic maps were mostly based on

(1) RFLP {2) minisatellites (3) microsatellites (4) SNPs

The first high resolution maps of the human genome were
{1} based on clone counting and STS markers

(2} prepared by using radiation hybrids

{3} prepared by using somatic cell hybrid mapping

(4} using SNP arrays

Comparative Genomic Hybridization (CGH) is

(1) simultaneous painting of chromosomes in two different colours using whole
genome DNA probes from two different sources

(2) the use of fluorochrome labelled DNA probes to hybridize with chromosomes
prepared from two different cell types to compare homology

(3) the use of multicoloured DNA probes to simultaneously hybridize with metaphase
chromosomes from different sources

(4) used to karyotype human chromosome for clinical diagnosis of chromosomal
aberrations
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Robertsonian translocation is a type of chromosomal abnormality found in many
genetic diseases. It occurs due to

(1) exchangé of centric and acentric fragments of two chromosomes
{?) exchange of two acentric fragments of any two chromosomes
(3) exchange in proximal short arms of any two chromosomes

{4) balanced X-autosome translocation

A trisomy or moncsomy may result due to
{1} anaphase lag {2) non-disjunction

{3) metaphase block (4) mosaic

Following human chromosomes carry a small knob of chromatin called satellites
(1) chromosome numbers 6, 7, 13, 14, 20 and 21

{2) chromosome numbers 13, 14, 15, 21 and 22

(3) chromosome numbers 13, 15, 18, 19 and X

(4) chromosome numbers 7, 13, 15, 20 and 22

Cri du Chat (Cat cry} syndrome occurs as a result of

(1) deletion of 5p!> 2153 (2) deletion of 4p'>2715:3

(3) deletion of 5p!32133 (4) deletion of 4p'327133

The human nuclear genome consists of 24 linear double stranded DNA molecules
equivalent to the size of

{1) 3200 Mb and about 30000 genes (2) 3350 Mb and about 30000 genes

{3) 3000 Mb and 30000 genes {4) 3000 Mb and 25000 genes

The human mitochondrial genome is a double stranded circular DNA of
(1) 16-1 Kb and 37 genes {2) 166 Kb and 37 genes
(3) 172 Kb and 37 genes (4) 164 Kb and 32 genes
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Which statement about Down'’s syndrome is false?
{1) The frequency increases drammatically in mothers over the age of 40
{2) Affected individuals have an extra autosome

(3) The long time lag between onset of meiosis in ovarian tissue (during fetal
development) and its completion (at ovulation) is most likely the reason for
increased incidence in older mothers

{4) None, all statements are true

Two individuals who both have achondroplasia (autosomal dominant) mate. What is
the occurrence risk for this disorder in their offspring?

(1) 05 (2) 025 {3) 075 (4) 10
Which of these factors might influence the creation of translocation known to cause
chronic myelogenous leukemia and Burkitt’s lymphoma?

(1) The sites of translocation show a lower frequency of breakage than other
chromosomal sites

(2) Sites on non-homologous chromosomes may have enough similarity of sequence to
stimulate ‘semi-homologous recombination’

{3) Sister chromatid exchange can occur during mitosis

(4) All of these

Which of the following observations is most conclasive that Gaucher disease is
inherited in an autosomal recessive pattern?

(1) Brothers David and Joshua are both affected with Gaucher disease

{2) Mom has no family history of Gaucher disease

(3) Mom and Dad are both unaffected with Gaucher disease

{4) The boys experience different severities of the disease
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125, Jeremy’s grandfather, uncle and sister all have been diagnosed with the same genetic
disorder. The most likely pattern of inheritance for this disorder is

(1) autosomal dominant, since it is present in all 3 generations
(2) autosomal recessive, since Jeremy’s parents are unaffected
{3) X-linked recessive, since it affects more males than females

(4} You cannot determine the pattern of inheritance from this information

126, Why are males more likely to exhibit an X-linked recessive trait than females?
(1) Most genes on the X-chromosome are not shared with the Y
{2) Male sex hormones affect expression of genes from the X-chromosome
(3} X-linked traits tend to control male secondary sexual development
(4) All of these -
127, Which of the following is a basic amino acid?
(1) Lysine (2} Glycine (3) Alanine {4) Tyrosine

128, What is the fate of N-part of amino acids after metabolism?
{1 Excreted through urine {2} Excreted through faeces
(3) Both (1) and (2) {4) None of the above

129, Which of the following is a cofactor?
(1) NAD (2) NADP (3) Mg*” {4) All of the above

130. Which of the following enzyme is a lyase?

(1) Decarboxylases (2) Peroxidases (3) Transaminases (4) Lipases

131, Zymase are enzymes which
(1) secreted ready for action (2) needs hydrolysis to act
(3) needs phosphorylation to act (4) None of the above

(261) 28



11P/288/4

132. Alpha and Beta anomers are
(1) —OH group at C-1 on the right and left positioned
(2) —OH group at C-1-on the left and right positioned
{3) levorotatory or dcxtrorotatory

(4) ‘None of the above

133. The reduction product of fructose is
{1) Sorbitol ' (2) Mannitol

{3) Dulcitol {4) Mannitol and Sorbitol

134. What are the stimulators of glycogenesis?

{1) Insulin (2) Glucocorticoids (3) Glucose {4) All of the above

135. Which of the following is not a phospholipid?
{1) Lecithin {2) Cephalin

(3) Phosphatidy! serine (4) Cerebrosides

136. Which of the following is monounsaturated fatty acids?
(1} Palmitoleic acid {2) Oleic acid

{3) Both (1) and (2) (4) None of the above

137. Which of the following is true for prostaglandins?
(1) They cause vasodilation {2) Decrease blood pressure

{(3) Used as contraceptives (4) Al of the above
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138. The first reaction of the citric acid cycle, which generates citrate, is
{1) a condensation reaction
(2) an oxidative deca.rbox;vlation reaction
(3) dehydrogenation reaction

(4) a dehydration reaction

139, The F; complex of mitochondrial ATP synthase
{1} contains an oligomycin-sensitive proton pore
(2) synthesizes ATP
{3) pumps protons into the mitochondrial matrix
{4) is a peripheral membrane protein
140, Which of the following is true about the differences between the structure of B-form
DNA {Watson-Crick DNA) and that of A-form and Z-form DNA ?
(1) A-form DNA is most stable structure under physiological conditions
(2) Unlike B-form DNA, the structure of Z-form DNA is a left-handed helix

(3) Compared to B-form DNA, Z-form DNA has a wider helix and the helical rise is
shorter

{(4) The A-form is favoured in solutions that are highly hydrated

141. Which of the following is true about all topoisomerases?
(1) They relax DNA
(2) They underwind DNA
{3) They change the number of twists {Tw}
{4) They catalyze the breaking and resealing of phosphodiester bonds
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Which of the following is true about DNA supercoiling?
{1) Supercoiled DNA is in its relaxed state
(2) Omnly closed-circular DNA molecules can be supercoiled

{3} Supercoiled circular DNA molecules, when purified and freed from cellular
proteins, will lose their supercoiling

{4) DNA is supercoiled when the axis of DNA double helix is coiled on itself

If the E. coli cells are grown in a medium containing both glucose and lactose, what is
likely to happen?

(1) Both the sugars would be utilized simultaneously
(2} The culture will exhibit synchronous growth

(3) Lactose will be utilized first followed by glucose
(4) Glucose will be utilized followed by lactose

Enhancer elements are known to increase the rate of transcription when present at the
upstream side of the promoter sequences. If the same enhancer element is placed in
reverse orientation

(1) the rate of transcription increases as compared to upstream side
(2) the rate of transcription decreases as compared to upstream side
(3) the rate of transcription remains same as compared to upstream side

{4) No transcription is observed

In eukaryotic transcription by RNA polymerase II, formation of pre-initiation complex
(1) begins with the binding of TBP to the TATA box of the promoter

(2) involves the ordered addition of several transcription factors and the RNA
polymerase

(3) allows an ATP-dependent opening of the two strands of DNA

{(4) All of the above are correct
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In E.cofi, attenuation and anti-termination utilize which structure?

(1) Stem loop structures in RNA (2) Stem loop structures in DNA

(3) RNA/DNA hybrids (4) Differential protein folding

Which of the following is characteristic of eukaryotic transcription but not prokaryotic
transcription? '

(1) Transcription and translation atre coupled

(2) There is one form of RNA polymerase

{3) RNA polymerase II is responsible for synthesis of mRNA

(4) RNAs can be polycistronic

A restriction enzyme with a four-base recognition site would cleave DNA with a
statistical frequency of once every

(1) 256 bp (2} 4 bp (3) 4096 bp (4) 655 Kb

Transgenic plants are easier to produce than transgenic animals because

(1) plants can more easily be grown from single cultured cell into which foreign DNA
has been introduced

(2) plant DNA is easier to clone
(3) plant cells can be transformed by bacterial infection

{4) DNA passes more readily through the plant cell wall than through the animal cell
membrane

A DNA sample when it is diluted by a factor of 100 gives an optical density reading at
260 nm of 0-369. Assuming 50 ug/ml of DNA gives an absorbance reading of 1, the
concentration of the original DNA sample is

(1) 369 pg/m} (2} 1845 pg/ml  (3) 36900 pg/ml  {4) 1845 pg/ml

L 4
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