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GENERAL INSTRUCTIONS

This paper consists of 100 multiple choice questions and carries a total of 100 marks. one mark for each
guestion.

Answer to alhjuestionsshould be marked only on the OMR sheet provided.

For each qud®n, darken (fill) the appropriate bubble on the OMR sheet to indicate your answer.

Use only HB pencils to darken thabbles.

Darken only one bubble per question. If you mark more then one bubble to answer a question, it will be
evaluated as incorréc

If you wish to change your answer, please erase the existing mark completely before filling in the other
bubble.

There is no negative marking for wrong answers.

Candidates are required to fill in the required fields on the answer sheet attached.
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BIOLOGICAL SCIENCES

Rilampicin is an inhibitor of transeription in bacteria. Rifampicin resistant murants
normally nap o one of the following subunit of RNA polymerase

A ¥ subunit
B. [} subunit
O wesubunit
D, o subunit

Which of the following catalyzes peptide bond formation during the elongation step
of protein biosynthesis

AL ribosomal RNA
3. mRNA

ribosomal proteins
). Eosite bound (RN A

- -

Transcription attenuation control in £, coli involves

AL promoter-RNA polvmerase inteéractions

B. only translational control of transcription

(. transcriptional pause. translational effect and transcription termination
). only transcription termination control at the leader revion

ImaF and F cross

A, F' cells become Hir cells
3. F cclis become 1T cells
C. F' cells become F cells

. F cells become Focells
Penicillin resistant bacteria produce 3-lactamase which inactivates penicillin by

AL esterifyving the carboxai group
B. oxidizing S atom

. hyvdrolyzing the side chains
. hydrohy zing C-N bond
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The complementarity determining regions of an antibody molecule

are restricted to light chains

are in the constant part of the immunoglobulin
bind to the I'c receptors

are concerned with antigen recognition

QaE

An enzyme was purified from fiver extract. The total activity and total protein were
estimated at cach step of purification, During this process the

specific activity increases and total activity increases
specific activity decreases and total activity increases
specific activity increases and total activity decreases
. specific activity and total activity remain unchanged

Sow»

To amplify the DNA sequence (57 ATCTTCTACG.. ... AAGCTTGCGG 57) by
PCR. which of the following primer sets would you use?

A. 3 ATCITCTACG 3" and 37 AAGCTTGCGG 3
B. 3T TAGAAGATGC 3" and 53" TTCGAACGCC ¥
C. 5 GATATCTTCTACG 3" and 3" CGGCCGCAAGCTT 37
D. 5" ATCTITCTACG 3" and 5" TTCGAACGCC 3

A monoclonal antibody of the 1gM class was purified from o hybridoma culture
supernatant. N-terminal scquence analysis of the pure protein would reveal

A. 10 difterent N-terminal amino acid residues
B. 2 different N-terminal amino acid residues
C. 4 different N-terminal amino acid residues
D. 20 different N-terminal amino acid residues

A one millilitre sample of 10 gM GTP was mixed with 100 pCi of “P-GTP whose
specific activity was 1000 Ci per millimole. What will be the specific activity of the
SP-GTP in the mixture?

A. 1000 Ci per millimole
B. 1 Ciper millimole

C. 50 Ci per millimole
D. 10 Ci per millimole

As a general mechanism, termination of transcription in £ col

is brought about only in the presence of Rho factor

is achicved by both intrinsic terminators aindd by Rho dependen: mechaniam
. oceurs at specitic sequence motifs within the IMrmsic wrmmators

is achieved by suppressing anti-termination factors

SnE2
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= Fhe approximate size of the diploid human genome is

A. 6 billion bps
B. 10 billion bps
C. 3 billion bps
12, 15 billion bps

- Large (Klenow) fragment of DNA polymerase lacks one of the follow ine

AL 3737 exonuclease activity
B. 3°-57 exonuclease activity
(. 5737 polymerase activity
D). deoxynucleoside triphosphate binding activity

- An £ coli mutant capable of utilizing both glucose and lactose as carbon source.

failed o show diauxic growth in a medium containing both of these sugars (as carbon
source). This strain of £, coli may have a mutation in

A, lacY
B. /(l('.'f
C. lacl or lacC)
D. lac/

Which pair of the following diseases is caused by organisms classitied under the

AL gonorrhea and syphilis

B. tubcrculosis and leprosy

C. cholera and diarrhea

. whooping cough and diptheria

Somatic mutation is a phenomenon associated with

AL monocyies

B. Ivmphocytes
C. hepatocyies
1), oocyies

- DNA structure proposed by Watson and Crick was first published in

A. Scicnce
B. Scientific American
C. Nuture
D Naturwissenschalt



I8. Which of the following statements is incorreet?

A. both CD4 and CDia proteins on T cells serve as receptors lor human
immunodeficiency virus (HIV)

B. one of the HIV genes codes for a protein that augments the activity of the viral
promoter

C. envelope glycoprotein of HIV shows antigenic diversity

D. HIV infected cells form antibodies against the envelope glveoproteins (gpl20 and
gp41) and an internal group specilic antigen (p24)

19

Which of the following. best describes the mode of action of lipopolysaccharide
(1.PS)?

A. It degrades lecithin in cell membrane

B. It inactivates ¢longation factor 2

C. It blocks release of acetylcholine

D). It causes release of tumor necrosis factor

20. Which of the following mast cell products is not preformed and theretore has (o be
newly synthesized?

A. histamine

B. prostaglandin 22

C. heparin

D. eosinophil chemotactic factor

21. The term reactive Iyvsis usually refers to a sequence of events invoiving

A. natural killer cells
B. cytotoxic T-lymphocytes
C. antibody dependent cellular cytotoxicity
D. complements
22, Clonal selection occurs when a B-lymphocyte encounters
AL evlokines
B. an antigen
C. T-lymphocvtes
D. chemotactic factors

- T cell surface receptors for antigen partly recognize

AL cytokines -
B3. MHC

C. antibody dependent cellular ey totoxicity
D. antibody
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24 To obtain UCoradiolabelled carbon dioxide from pyruvate decarbony lase reaction,

which ol the following carbon moms of glucose should be mdiokabelled”?

3 YOl 3 |
B 2
C, 4
D, Co

25N nucleic acid sample. susceptible to degradation by acid. contained 1% adenosine.
The manture of this nuckeic aeid is

A single stranded RN A
. single stranded DNA
C. double stranded DNA
). double stranded RN A

26, Addition of ammoniom sulphate to solutions of proteins A and B resulted in their
precipitation at 20% and 40" saturation of the salt. respectively. What imformation
does this data provide !

Ao A is more soluble than B

B, B is more soluble than A

C. Ais globular in nature while 13 is non-globular
1. A has more affinity to ammonium ions

27. Which of the following inhibitors can be used to abort translation and recover
rudiolabelled polypeptides?

A. "Caetracycline

B. "C-chloramphenicol
. Capuromycin

0. “('~slr‘epmm,\cin

28, In which of the following systems. does the transter and integration of genss from
one organism to the other occur’?

AL Escherichia coli in human gut

B Rhzobium leguminosarum in leguminous plant nodules
C. Mvobacteriue tuberendosis in human lungs

DL Aerobacterivm rinzoagenes in plant systems
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29, Histidine 1s the active site residue in 2 large number of enzymes bocause

AL the pia of the imidazole moiety i histidine s 6.8

13, it forms salt bridees with the hysine residucs in the substrate
C. #t forms hydrogen bonds with the residues in the substrate
DL ias o good buffering agent at the physiotogical pti

. Which of the following amino acids is entirely incorporated in the nucleoside bases”

A. glutamic acid
B. alanine
C. gheine
D. serine

In which of the fullowing splicing events, the intermediates do not torm a lanat or a
branched structure?

AL trans-sphicing

B, group | intron splicing
C.group Hointron splicing
D. hnRNA splicing

A mammalian cell culture is grown in the presence of tritiated thymidine. The label

would be incorporated into

A, DNA in the nucicus

B. DNA in nucleus and mitochondria

C. DNA and RNA i the nucleus

. RNA i the nucleus and mitochondria

Removal of gene A trom a linear pathway results in higher than normad fevels of
transeripts from gene B A reasonable bypothesis would be tha

AL zene B must act upstream of gene A

B gene A has no relation 1o transerpts of gene B

C. pene B acts downstream of gene A and is regulated by A

0. the increase in transeript B is most certainly an experimental error

Dead cells in adult plant occur in

Al xvlem

B, cambium
Cobeat mesophy il
D. parenchyma



35. Which of the fullowing plant hormones is synthesized from an amino acid precursor?

0.

‘s

a2
O

AL ethylene

B, auxin

C. evtokinin
D. abscisic acid

A mixture of 2 100-mer oligonucleotide and free nucleotides was loaded on to a ecl-
filtration column with exclusion limit of 10 kDa. The following result is expected

A. the oligonucleotide and the free nucleotides would be retained in the column as
they bind to the resin

B. the oligonucleotide would clute first followed by the free nll;kO’ldt’\

C. both of them would elute in the void volume

D. the free nucleotides would elute first followed by the oligonucleotide

. The molecular motor protein dynein moves on

40.

AL microtubules

B. l"-actin

C. intermediate tilaments
D. stress fibres

The muscle protein tropomyosin is

A. assoctated with myosin in the thick filament
B. atype of meromyosin

C. a proteolytic fragment of myosin

. a component of the thin filament

In a standard eukaryotic celi cycle, *interphase’ constitutes

A. only G phase

B. only S phasc

C. G, S and G2 phases
). only M phase

When a mixture of an avirulent strain and a heat-kilied sirulent strain of
Streptococcus pneumoniae was injected into mice, the mice died of pneumoniz. This
experiment allows one to conclude that

AL heat does not completels kill the virulent strain

BB. the property of virulence can be transferred by a component present in the beat
Killed strain

C. DNA is the genetic material

[, the avirulent strain can spontancousiy evolve into the virulent form



41. When bacteria are spread on a plate containing an antibiotic. colonies ol resistan
bacteria appear on plate. The Darwinian explanation for this is tha

A. the antibiotic induced the resistance

B. resistant cells pre-existed in the population and were selected by the antibiotic
C. no genetic change is required 1o exhibit antibiotic resistance

D. the antibiotic is mutagenic

42, Which of the following equations holds correct tor a double stranded DNA?

Al A+T-GHC
B. G/A=TC
G, KeC=Gl
D. ANG=C'T

43, The most common form of color blindness in humans results from an N-linked
recessive gene. A phienots pically normal couple has a normal davghter and a son who
is color-blind. What is the probability that the daughter 1s heterozs 2ous?

A. 12
B. 14
C. 1/8
Do

44 Assuming equal sex ratios. what is the probability that a sibship of four children
consists entirely of boys?

A L6
B. I8
C. 1132
D. 164

43, The ratio of the number of molecules present in one mole of substances A (MW 60
Da)and B (MW 120 Da) is

., 9 B2,
B. 2:1
C. 14
. 1:






