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No. of Printed Pages : 40 PHDBC

Ph. D. (Biochemistry)
Entrance Test, July, 2023

Time : 3 Hours Maximum Marks : 100

GENERAL INSTRUCTIONS

1. All questions are compulsory. Each question carries 1 mark.

2.  No cell phones, calculators, books, slide-rules, notebooks or written notes, etc. will
be allowed inside the examination hall.

3. You should follow the instructions given by the Centre Superintendent and by the
Invigilator at the examination venue. If you violate the instructions, you will be
disqualified.

4. Any candidate found copying or receiving or giving assistance in the examination
will be disqualified.

5. The Question Booklet and the OMR Response Sheet (Answer Sheet) would be
supplied to you by the Invigilators. After the examination is over, you should hand
over the OMR Response Sheet and Question Booklet to the Invigilator before
leaving the examination hall. Any candidate who does not return the OMR
Response Sheet will be disqualified and the University may take further action
against him/her.

6. All rough work is to be done on the question paper itself and not on any other
paper. Scrap paper is not permitted. For arriving at answers you may work in the
margins, make some markings or underline in the test booklet itself.

7. The University reserves the right to cancel the result of any candidate who
impersonates or uses/adopts other malpractices or uses any unfair means. The
University may also follow a procedure to verify the validity of scores of all
examinees uniformly. If there is substantial indication that your performance is not
genuine, the University may cancel your result.
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How to fill up the information on the OMR Response Sheet

(Examination Answer Sheet)

1. Write your complete Enrolment No. in 10 digits. This should correspond to the
enrolment number indicated by you on the OMR Response Sheet. Also write your
correct name, address with pin code in the space provided. Put your signatures on
the OMR Response Sheet with date. Ensure that the Invigilator in your
examination hall also puts his signatures with date on the OMR Response Sheet at
the space provided.

2. On the OMR Response Sheet student’s particulars are to be filled in by blue/black
ball pen also. Use blue/black ball pen for writing the Enrolment No. and
Examination Centre Code as well as for blackening the circle bearing the correct
answer number against the serial number of the question.

3. Do not make any stray remarks on this sheet.

4.  Write correct information in numerical digits in Enrolment No. and Examination
Centre Code Columns. The corresponding circle should be dark enough and should
be filled in completely.

5. Each question is followed by four probable answers which are numbered (1), (2), (3)
and (4). You should select and show only one answer to each question considered by
you as the most appropriate or the correct answer. Select the most appropriate
answer. Then by using blue/black ball pen, blacken the circle bearing the correct
answer number against the serial number of the question.

6. No credit will be given if more than one answer is given for one question. Therefore,
you should select the most appropriate answer.

7. You should not spend too much time on one question. If you find any particular
question difficult, leave it and go to the next. If you have time left after answering
all the questions, you may go back to the unanswered question.

8.  There is no negative marking for wrong answers.
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1. Sampling is advantageous as it .............. .

(1) Saves time (2) Helps in capital-saving

(3) Increases accuracy (4) Both (1) and (3)

2. Which of the following is NOT the characteristic of a good research ?

(1) Research is systematic. (2) Research is empirical.

(3) Research is rarely-replicable. (4) Research is problem-oriented.

3. Books and records are the primary sources of data in :

(1) Clinical research (2) Historical research

(3) Laboratory research (4) Participatory research

4. Main aim of inter-disciplinary research is :

(1) to over simplify the problem of research
(2) to bring out holistic approach to research
(3) to create a new trend in research methodology

(4) to reduce the emphasis of single subject in research domain

5. How is absorption related to trasmittance ?

(1) Absorption is the logarithm of transmittance.
(2) Absorption is the reciprocal of transmittance.
(3) Absorption is the negative logarithm of transmittance.

(4) Absorption is twice of transmittance.

6. Bibliography given in a research report :

(1) has no relevance to research
(2) shows vast knowledge of the researcher
(3) helps those interested in further research

(4) All of the above
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7. The main characteristic of scientific research is :

(1) empirical (2) theoretical

(3) experimental (4) All of these
8.  Which one of the following is called non-probability sampling ?

(1) Quota sampling (2) Cluster sampling

(3) Systematic sampling (4) Stratified random sampling
9.  Which one of the following principles is not applicable to sampling ?

(1) Sample units must be clearly defined.

(2) Sample units must be dependent on each otherout.

(3) Same units of sample should be used through the study.

(4) Sample units must be chosen in a systematic and objective manner.
10. The process not needed in experimental research is :

(1) controlling (2) observation

(3) reference collection (4) manipulation and replication
11. Action research is :

(1) a hypothesis testing study

(2) alongitudinal research

(3) aresearch carried out to solve immediate problems

(4) All of the above
12. A null hypothesis is :

(1) subjective in nature

(2) the same as research hypothesis

(3) when there is difference between the variables

(4) when there is no difference between the variables
PHDBC (4)
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13.

14.

15.

16.

17.

18.

Research is :

(1) working in a scientific way to search for truth of any problem
(2) finding solution to any problem
(3) searching again and again

(4) None of the above

A common test in research demands much priority on :

(1) objectivity (2) reliability
(3) useability (4) All of these

In a large random dataset the following normal distribution, the ratio (%) of
number of data points which are in the range of (mean * standard deviation) to the

total number of data points, is :

1) ~47% (2) ~50%
3) ~67% 4) ~97%

Which one of the following methods serve to measure correlation between two
variables ?

(1) Two-way table

(2) Scatter diagram

(3) Frequency distribution

(4) Coefficient of Rank Correlation

Newton gave three basic laws of motion. This research is categorized as :

(1) sample survey (2) applied research

(3) descriptive research (4) fundamental research

Which one of the following is not a source of data ?

(1) NCBI (2) sample survey

(3) population census (4) administrative records
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19.

20.

21.

22.

23.

24.

Suppose you want to investigate the working efficiency of nationalized bank in
India, which one of the following would you follow ?
(1) Area sampling (2) Quota sampling

(3) Sequential sampling (4) Multi-stage sampling

Which one of the following is a research tool ?

(1) Graph (2) Diagram

(3) Illustration (4) Questionnaire

Research ethics do not include :

(1) Integrity (2) Honesty
(3) Objectivity (4) Subjectivity

Which of the following sampling methods is based on probability ?

(1) quota sampling (2) stratified sampling

(3) judgement sampling (4) convenience sampling

Identify the correct sequence of research steps :

(1) selection of topic, review of literature, interpretation of findings, data
collection

(2) selection of topic, data collection, review of literature, interpretation of
findings

(3) review of literature, selection of topic, data collection, interpretation of
findings

(4) selection of topic, review of literature, data collection, interpretation of

findings

Which one of the following is a non-probability sampling ?

(1) Stratified (2) Purposive

(3) Systematic (4) Simple random
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25.

26.

27.

28.

29.

30.

Ethical norms in research do not involve guidelines for :

(1) copyright (2) thesis format

(3) patenting policy (4) data sharing policies

In the purposive method of sampling design, items are selected according to .......... .

(1) personal judgement (2) law of probability

(3) law of certainty (4) None of these

The computational methodology that tries to find the best matching between two
molecules, a receptor and ligand are called .............. .
(1) molecular fitting (2) molecular matching

(3) molecular docking (4) molecule affinity checking

The laboratory work using computers and associated with web-based analysis

generally online is referred to as .............. .

(1) insilico (2) drylab

(3) wetlab (4) All of these

Which of the following is not the objective to perform sequence comparison ?

(1) To find the common motifs present in both sequences
(2) To study the physical properties of molecules
(3) To study evolutionary relationships

(4) To observe patterns of conservation

Techniques used for quantification and detection of mRNA is :

(1) Western Blotting (2) Southern Blotting

(3) Northern Blotting (4) None of these
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31.

32.

33.

34.

35.

36.

The cathode of transmission electron microscope consists of :

(1) tungsten wire (2) bulb

(3) iron filament (4) gold wire

Which of the following libraries provides information about functional genomics ?

(1) DNA library (2) cDNA library
(3) RNA library (4) Protein library

The cultivation of Bt cotton has received a great deal of interest. What does ‘Bt’
stand for ?

(1) Cotton seeds with barium added

(2) Possessing a gene for a Bacillus thuringiensis endotoxin

(3) Biotechnology-based production

(4) Cotton thread in a larger size with increased tensile strength

The region of electromagnetic spectrum for NMR is :

(1) radio frequency (2) microwave

(3) infrared (4) UV rays

Absorption spectrum results when an electron in a atom undergoes a transition

from :

(1) higher energy level to lower level
(2) lower energy level to higher

(3) intermediate levels

(4) All of the above

Which component of mass spectrophotometer separates the ion beams into its

components ?

(1) Sample handling system (2) Ion source
(3) Analyser (4) Detector
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37.

38.

39.

40.

41.

42.

ESI and MALDI techniques are based on :

(1) solubility (2) permeability
(3) acceleration (4) ionization
In thin layer chromatography, the stationary phase is made of ............ and the

mobile phase is made of ............... .

(1) solid, liquid (2) liquid, liquid

(3) liquid, gas (4) solid, gas

Rate-zonal centrifugation is based on ............. for separation of particles.
(1) mass (2) density

(3) solubility (4) size

The time taken by the analyte after sample injection to reach the detector is

called ............... .
(1) dead time (2) solute migration rate
(3) adjusted retention time (4) retention time

Beer-Lambert’s law gives the relation between :

(1) reflected radiation and concentration
(2) scattered radiation and concentration
(3) energy absorption and concentration

(4) energy absorption and reflected radiation

Which of the following cannot be used as an adsorbent in column adsorption

chromatography ?
(1) Magnesium oxide (2) Silica gel
(3) Activated alumine (4) Potassium permanganate
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43.

44.

45.

46.

47.

48.

Which of the following detectors have high sensitivity to all organic compounds ?

(1) Sulphur chemiluminescence detector
(2) Thermionic emission detector
(3) Flame ionization detector

(4) Argon ionization detector

In isoelectric focusing, proteins are separated on the basic of their :

(1) relative content of positively charged residues only
(2) relative content of negatively charged residues only
(3) size

(4) relative content of positively and negatively charged residues

Tracking dye used in SDS-PAGE is :

(1) cationic (2) anionic

(3) amphipathic (4) mnon-ionic

Electrophoresis is not used for the separation of :

(1) Proteins (2) Nucleic acids
(3) Amino acids (4) Lipids

Each individual has a unique DNA fingerprint as individuals differ in :

(1) number of minisatellites on chromosome
(2) size of minisatellite on chromosome
(3) location of minisatellite on chromosome

(4) All of the above

Which component of the compound microscope aids in collecting and focusing of

light rays on the material to be examined ?

(1) Eyepiece lens (2) Objective lens
(3) Condenser lens (4) Magnifying lens

PHDBC (10)
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49. Which of the following is used to visualize live cells ?

(1) Phase contrast microscope (2) SEM

(3) TEM (4) Compound microscope

50. Which of the following centrifugation is used to separate certain organelles from

whole cell ?

(1) Rate-zonal centrifugation (2) Normal centrifugation

(3) Differential centrifugation (4) Isopycnic centrifugation

51. The value of H-O-H bond angle in water molecule is ............... .

(1) 104.5° (2) 109.5°
(3) 120° (4) 180°
52. e, is the most acidic body fluid in humans.
(1) Blood (2) Gastric juice
(3) Cytosol (4) Saliva
5% T is an example of amino acid with positively charged R-group.
(1) Histidine (2) Lysine
(3) Arginine (4) All of these

54. pKi and pK3z values of glycine are 2.34 and 9.60, respectively. Calculate its pl.

(1) 5.97 (2) 7.26
(3) 3.63 (4) 7.94
55. Which of the following represent conjugate acid and base pair in the given
equation ?
CH3;COOH + NaOH — CH;COONa +H,0
(1) CH3COOH and CH3COONa (2) H20 and NaOH

(3) CHsCOOH and H20 (4) NaOH and CH3COONa
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56.

57.

58.

59.

60.

In cation exchange chromatography, mobility of proteins with different charges
follows the pattern :

(1) + ve > —ve; positively charged proteins more faster than negatively charged
(2) —ve> + ve; negatively charged proteins more faster than positive charged

(3) —ve =+ ve; both charges move at same rate

(4) None of these pass through

Specific activity of enzyme is defined as :

(1) number of units of enzyme in a solution
(2) number of enzyme units/mg of total proteins
(3) mg of total protein x number of enzyme units

(4) enzyme activity/minute

Myoglobin is a ................ .

(1) motif

(2) domain

(3) complete three-dimensional structure

(4) None of the above

Which is true about effect of competitive reversible inhibitor on kinetic parameters
of an enzyme ?

(1) Vmax remains same, Ky, increases.

(2) Vmax remains same, Ky, decreases..

(3)  Vmax and K both change.

(4)  Vmax and Kmn do not change.

Which of the following compounds/molecules are not known for the anticoagulant
effect ?

(1) Warfarin (2) Heparins

(3) Aspirin (4) Erythromycin
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61.

62.

63.

64.

65.

Which of the following sugars is optically inactive ?

(1) Glucose (2) Dihydroxyacetone
(3) Glyceraldehyde (4) Ribose

DNA samples isolated from two unidentified bacterial species X and Y had 15% and
35% adenine, respectively. Which one of these is most likely to be Thermophilic ?
1 X 2 Y

(3) BothXandY (4) None of these

Arrange the following events of recombinant DNA technology in correct sequence :

(i) Joining of DNA to be cloned and vector DNA fragments by ligase.
(i1) Transfer recombinant DNA to a host organism for DNA replication.
(iii) Isolation of desired DNA segment to be cloned.

(iv) Selection/identification of recombinant DNA.

(v) Selection of the cloning vector.

Codes:

(1) (i), (v), (1), (i1) and (iv)

(2) (1), (i1), (iii), (iv) and (v)

(3) (ii), (i), (1), (iv) and (v)

(4) (i), (iii), (v), (1) and (iv)

Linoleic acid is :

(1) cis-9-hexadecenoic acid

(2) cis, cis-9, 12-octadecadienoic acid

(3) cis- cis-cis-9, 12, 15-octadecadienoic acid

(4) cis-9-octadecenoic acid

Rate of FRAP (fluorescence recovery after photobleaching) measures the rate of :

(1) entry of lipids in the cell (2) lateral diffusion of membrane lipids
(3) flip-flop diffusion of lipids (4) exit of lipids from the cell
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66.

67.

68.

69.

70.

71.

Which of the following statements is true for ABC transporters ?

(1) ATP driven transporters.
(2) Extracellular transporters.
(3) ABC stands for antibacterial component.

(4) All of the above are correct.

Affinity between a ligand and its receptor is expressed by :

(1) Kg (dissociation constant) (2) Ky (water constant)

(3) Keq (equilibrium constant) (4) K (Michaelis constant)

Which signaling protein is targetted by Vibrio cholera in host cells ?

(1) G-protein (2) Protein kinase A

(3) Protein kinase C (4) Receptor tyrosine kinase

Degradative phase of metabolism in which organic nutrient molecules are
converted into smaller and simple end products such as lactic acid, CO2 and NH3 is

known as :

(1) Amphibolic pathways (2) Catabolism

(3) Oxidative phosphorylation (4) Digestion

If for a reaction AG° (Standard transformed for energy change) value in negative

and K'¢¢ > 1.0, then the reaction :
(1) proceeds in reverse direction.
(2) is at equilibrium.

(3) proceeds in forward direction.

(4) stops.

Pellagra is caused by deficiency of :

(1) Riboflavin (2) Niacin
(3) Biotin (4) Cobalamin
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72.

73.

74.

75.

76.

77.

Glucose 6-PO4 < Fructose 6-PO4y

Which type of enzyme catalyzes this type of reaction ?
(1) Isomerases (2) Transferase

(3) Hydrolases (4) Kinase

What is the product of glycolysis in retina and erythrocytes ?

(1) Pyruvate (2) Lactate

(3) Acetyl CoA (4) COg

Name the TPP (Thiamine Pyrophosphate) dependent enzyme of citric acid cycle :

(1) a-ketoglutarate dehydrogenase
(2) pyruvate decarboxylase
(3) transketolase

(4) malate dehydrogenase

Environmental sex determination is seen in :

(1) Reptiles (2) Drosophila

(3) Butterfly (4) Birds

Which of the following statement about isoenzyme is false ?
(1) They are different molecular forms of an enzymes.

(2) They catalyze same reaction.

(3) They differ in kinetic or regulatory properties.

(4) They catalyze different reactions in different organisms.

Which type of diabetes is known as insulin dependent diabetes mellitus ?

(1) Diabetes mellitus type II (2) Diabetes mellitus type I

(3) Diabetes insipidus (4) All of these

PHDBC (15)

(P-28)



78.

79.

80.

81.

82.

83.

Which enzyme catalyzes the reaction ?

Fatty acid + CoA + ATP < Fatty acyl CoA + AMP + PPi

(1) fatty acyl CoA synthetase (2) acyl CoA dehydrogenase
(3) thiolase (4) kinase

What are the direct products of 3 -oxidation of a fully saturated straight chain fatty
acid of 11 carbons ?

(1) 5 acetyl CoA +1 COq

(2) 3 propionoyl CoA + 1 acetyl CoA

(3) acetyl CoA

(4) 4 acetyl CoA and 1 propinoyl CoA

During oxidation of amino acids, amino group is removed to form :

(1) CO2 (2) o-ketoacid
(3) P-ketoacid (4) glucose

Choose the correct order of the intermediates in which they appear in urea cycle :

(1) Carbamoyl phosphate, citruline, arginosuccinate, ornithine
(2) Carbamoyl phosphate, arginosuccinate, citruline, ornithine
(3) Ornithine, carbamoyl phosphate, citruline, arginine

(4) Citruline, arginine, ornithine, arginosuccinate

Which of the following amino acids is not ketogenic ?

(1) Tryptophan (2) Serine
(3) Tyrosine (4) Theronine

Superoxide dismutase protects against oxidative damage by converting oxygen fee
radical (O3) in the reaction 20, +2H" — H,0,+0,. Which of the following enzyme
renders H20O2 harmless ?

(1) Glutathione perioxidase (2) Oxidase
(3) Dehydrogenase (4) Hydrolase
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84. Who gave chemismotic model of oxidative phosphorylation ?
(1) John S. Rieska (2) Albert Lehninger

(3) Eugene Kennedy (4) Peter Mitchell

85. If light absorbed by plants for photosynthesis is 700 nm. Calculate the energy

of a photon of light of this wavelength. Given value of Planck’s constant =

(1) 2.84x10-19J (2) 2.84 x10-12J
(3) 1.82x10-19J (4) 2.84x1019J
86. Surface tension between fat droplets and aqueous medium in intestinal lumen is
reduced by :
(1) Bile acid (2) Bile salts
(3) Conc. H2SO4 (4) Acetic acid
87. Which of the following is not a feature of adaptive immunity ?
(1) Immunogenic memory
(2) Differentiation between self and non-self
(3) Non-specific antigen
(4) Diversity
88. Which light harvesting pigments are present in cyanobacteria and red algae ?
(1) Phycobilins (2) Chlorophyll
(3) Carotenoids (4) Bacteriorhodopsin
89. Which of the following is not a lymphoid progenitor cell ?
(1) T-cell (2) B-cell
(3) NK-cell (4) Monocyte

6.626 x 103 J-s :
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90. Compared to the secondary antibody response; primary response .............. .

(1) has longer lag phase
(2) attains higher IgG titer
(3) persists for a longer time

(4) produces antibody with a higher affinity for the antigen

91. Blood sugar raising action of hormones of suprarenal cortex is due to increased :
(1) Gluconeogenesis
(2)  Glycogenolysis
(3)  Glucagon like activity

(4) Inhibition of glomerular filtration

92. Polytene chromosomes are formed by :

(1) mitosis (2) meiosis

(3) cancer (4) endomitosis

93. Housekeeping genes are :

(1) expressed at more or less constant level in every cell of an organism
(2) not expressed at all
(3) expressed when the cell is under stress

(4) expressed whenever cell undergoes replication

94. Region of DNA to which RNA polymerase binds to initate transcription is known

as:
(1) Inducer (2) Promoter
(3) Operator (4) Activator
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95.

96.

97.

Arrange the stages of protein synthesis :
(i) Folding of protein into three-dimensional active forms and post-translational
modification.

(i1) Activation of amino acids by aminoacyl tRNA sythetases and initiation of

protein synthesis.
(i1i) Termination of synthesis of polypeptide chain by release factors.
(iv) Elongation of peptide chain by GTP and elongation factors.
Codes:
(1) (id), v), (id), (G)
(2) (), (i), (iii), (iv)
(3) (1), (iv), (iii), ()
(4) (i), (Qv), (@), (iii)

According to Wobble hypothesis, which statement is incorrect ?

(1) One amino acid can be coded by more than one codon.
(2) A minimum of 61 tRNA are required to translate all the 61 codons.

(3) First two bases of an mRNA codon always bond strongly with corresponding

bases of the tRNA and confer the coding specificity.

(4) First base of the anticodon that pairs with the third base of the codon

determines the number of codons recognized by tRNA.

The process in eukaryotes in which introns are removed from the primary
transcript and exons are joined is called :
(1) DNA replication (2) RNA splicing

(3) mRNA synthesis (4) tRNA editing
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98. How many different chromosomal combinations will be produced in Pisum sativum

(2n = 14) due to independent assortment ?

(1) 14 (2) 128

(3) 28 4 7

99. Uptake of free extracellular DNA fragments from the surrounding medium by the

competent recipient cells is known as :

(1) Conjugation (2) Transduction

(3) Induction (4) Transformation

100. Hypermethylation of the promoter region of a gene is likely to have which effect on

gene transcription ?

(1) Increase (2) Decrease

(3) No change (4) Cannot be predicted
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7o Y H W |

5. YA Y @ IR GHIAd SR & R (1), (2), (8) @ (4) SRT TR WAT & MUB TAH A
AIRE SR SR F GG S 8 | Had ST SR I AaR wiiet /Blel a1 U7 | U=
@ PHHIG S M Fel STR drel el Bl Brell By |

6. T 4 3G SR & W BIg 3fd o] el | gHleny Faifid Sfad SR &l & I+ |

7. U® Y R ARG GHI 79 Gd DI | AT AMAD! BIg T o o &1 &1, a1 S BIeds
el YT Bl Bl bR Bl I BIVG | 918 § GHY go W I Blg gY YT B SR o Fobdl
gl

8. T ITRI TG BIs RUMHD (b T8l BN |
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gfd= TIY9e & i ag |

(1) F9F = © 2) Usi-a=d o Heg Hdl ©
(3) Elhdl QM © 4) <A (1) 3R (3)

frefafad § 9 -9 T o9 WY ® fauyd 7@ ¢ ?

(1) SFHYE =Efed g €| (2) gHYE gufad e 2l
(3) SHUM Had Uiadd Bl €1 (4) SIS FHE-S9@ el 2|

Y gwe @R e S & wafhs g e 2l

(1) <R ST (2) Ufdeidess AqEu™
(3) UANTIET STIEY™ (4) TEHFT TTEYH

FHfTaeh TN 1 qed 3ev9 o1 € ?
(1) STIEYM S TS &l AAIH Tl T

(2) AIEUH & foau w9y 3fesniv oM
(3) TG Ugfa H Th T T U R
(4) STIEYM &F § Uohdl {999 & SR &l &H B

frefafaa o 9@ srawivol fvd YR qOTEdS @ Wl © 2
(1) STETIS] YR 1 S0 ¢l
(2) STELIYUT YRR hT FhH T

(3) STl YRIdieh o1 SROMcH STE[0Teh 2|
(4) 3TN YR T O 2

vy e | 7 gt (fafsemmeat)
(1) o1 MY ¥ $Is TUFR T8 21 2

(2) IMYdl & fauTe §H ) I 2l
(3) W M & MY H ¥a W@ arall &) ASe THerd! 2

(4) S9gaa @
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10.

11.

12.

SRR STTHY 1 qed foagivar @

(1) wanfag (2) Tgifas
(3) YIS (4) J gt

freafafad o 9 sH-91 R-Gurear gfaead @ ?

(1) wier gfdeem (2) Wed/FR gfa=em
(3) oHafed gfa==m (4) TWiHa Agfoss gfa=am

frafafea & @ em-ar fagia i o 72 g € 2

(1) Yfa<el sohmEal il T w9 9 gftfaq fewen s =nfeu)

(2) wfaset gl Th-g W Rk g =ifew

(3) W A=A H Yfasel i WM THEA H1 WA fwan S =fen
(4) wfaeet gl w1 oHafied IR TR ade 9§ T S ey

TR TG | aTevash uihar Tl ®
(1) frafa s (2) TR
(3) W WuE (4) TET IR wfapfoam

feparcaen STEYM ®
(1) dReheuT qdequr sTeaad

(2) TH FIEA STHUH
(3) dIchifcleh THEAIST & 9 & fou fwan T & oy

(4) SS9 Gt

T YA Rk Bt T

(1) 9Hfd ° AfFRH (2) STTHY IR & THM

(3) W& = & A9 HAR B (4) 3o = & o9 g HAR T @l

PHDBC (24)
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13. vy g @

(1) el Y g9e 1 goadl &1 @S & Tl ol aiieh § 718 R

(2) et off guen &1 gHEE ge
(3) IR-IR WIS HEA

(4) IR ° 9§ FHIE TRl

14. Y ¥ T 9w e Feafatea o aga sifes wefiedr st Hi s €

(1) Toaera (2) favegraar
(3) WISTa (4) I Tt

15. 9= oo & 9% T 98 dgfoow el W H, S0 fdgsl &l ¥@& &1 U™
(%) St for 21 fagetll &1 o g=n & fau (A 2 9ms fouer) &1 @ o €,
BT

(1) ~47% (2) ~50%
(3) ~67% 4) ~97%

16. frafafad & @ wF-d fafy < =< & 9 Gedwry Ao &1 19w © 2
(1) ST dTfeTshl (2) THIT NG
(3) emgfa faam (4) % TEHER O

17. =24 A 7fa & 97 got frag Ku @ wy 6 59 geR awied fma s @ 2

(1) T T (2) AR M
(3) UICHeR STTEHM (4) e HYH

18. frefafEad § 9 &H-91 €31 &1 9id & ¢ 2

(1) NCBI (2) Yfasst w7
(3) STTUTT (4) wImEfe IferE
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19. 9 ST 39 9Rd § T S i g i Si™ hel WEd ®, d 31
frfafed & 9 feasT e &3 2

(1) & wfda=em (2) hIaT Hfa=zm

(3) 3TIchiHeh <o (4) SR Gid=rae

20. TreAfafad § 9§ FH-91 Tk MY ITHWT & ?

(1) % (2) 3™
(8) fa=u (4) YA

21. FHYM Afdehar § = A T T 2
(1) 3Tgedl (2) SHHSR
(3) feuerdre (4) STCHIA
92. frfafed & ¥ F-H T99 vsfa Saeaar ® i@ § ?

(1) e gfa=ed (2) TWAHa gfa=a
(3) THuRor gfq=rem (4) gfawn gfd=rA

23. TMY <O H1 Tl A G
(1) fowg =1 =94, Aifec &1 gHien, el &1 AR, 82 98
(2) fawa &1 =3[, S 9UE, Aifecd i qHien, fshul w1 2w
(3) wifec &t THiew, fawa &1 =9m, S 9ug, fhet &1 =
(4) fowg =1 =9q, Aifeca &1 gHien, 21 9ug, fshet &1 e

24, Trefafad o 9 S-91 Th -gureaar yfa=aed 2 ?

(1) wIHd (2) Wz
(3) FAfEed (4) WA Agf=sH

95. IHYME H Afaek sl ® frfafted & forg feenfs wfmer 7= € -

(1) hIdRIEe (2) oAfgg greq
(3) ufem +ifa (4) 21 RO Aifqar
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26.

27.

28.

29.

30.

31.

gfceras fesme i wrya fafy o, awget &1 =9 &% IER fehan = 21

(1) =afera foi (2) HereHdr w1 frem

3) fTafeaam %1 frem 4) T 9 HE T

9F HIRYAA Ugfd S q S, Th WE SR fofiie & v wed st fuae
@aﬁ T*_"l. aﬁm m %’ ............... W-Eﬁ %'

(1) enfoaes fwfen (2) erfoas e

(3) oTfoaes Sifer (4) 1] Sl S

FHTRR T STAN HIh IR AHIR R Az J9-3ia faweioo & I wammemen

ol el 5T el

(1) =7 fafeen (2) I AR
(3) TS AN (4) F gt

frfefad & § -9 ST qerl i i Sevd Tl § 2
(1) A HE B AR W SRl i @IS

(2) 3Rt & wifdes T 1 ST HEN

(3) fohramRl Tl &1 31ead &l

(4) TRV & Y kT FRAeOr wH

mRNA 1 761 Fuifid #& 31 39T a1l ofH & foie ST &1 99 arell dete
g

(1) &= st (2) TRYH sAffeT
(3) Tt =Arfen (4) T 9 HiE &l
T TSR HeTRR & heUie o B T

(1) mEA @R (2) oo

(3) R w1 fram= (4) EH & G-
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32.

33.

34.

35.

36.

317.

frfefad & ¥ SF-91 (oo hEds SR & a8 § SR YEH L

g2

(1) DNA dssid (2) cDNA s
(3) RNA aTget (4) WA aEed

Bt UM 1 Wt § AN ] hIHT B9 €1 Bt 1 AW 1 ® 2
(1) «fEw freme T %" & i

2) ofgem gifwuaa terRifra & fag w SiA &1 9= s
(3) SEURIfTHT e Icare

(4) ¥SI g T VKA o WA 98 AHR FHT FAl 1M

frfefad & @ -1 NMR & o foraepesia @eeq o1 &9 € ?
(1) e wiead (2) TEHEE
(3) THNS (4) ot ol

mewm%mwmﬁ@m .............. e o
TSl B
(1) =9 el &R 9 7 = (2) Trefafad oo« 9 S=a®

(3) WA R (4) o geft

HE TFRIBISHI T hIH-T1 T2k A fRT0N &l G SEhl o STl Hidl € ?
(1) - YeieE Yomed (2) A 9

(3) fowems (4) fedax

ESI 31X MALDI T W R B

(1) foera (2) UTETRIT

(3) U (4) AR
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38. Udell WA ISR H, freR grawey Y o T g SR HeEd greeer o
¥ o Bt 2l

(1) Bﬁ, aldd (2) e, A
(3) W, T @) 3, i
39. TS HRINH HUN o JAFRh0l & foag T amenfE ©
(3) o (4) SRR
40. A ISRM & @15 foavere g feddel 9% TgE § o A §HA I £l
ST 21
(1) 79§ (2) fae wama
(3) HHMISA STEYRU ¥4 (4) STEURY HHI

41, dRR-ciEe &1 o frefafed § 9 feae o= S gad 2 2

(1) Yafdd feaferor e g (2) Wehifula fafertor SR wisan
(3) Hell STEENTOl 3R HWigdl (4) Soll STEENTO 3R qEtdd fafmLon

42. Trefafed § 9 fras ST wia STl wHuE o Ifvive & 9 § 781
e ST Wehdl © ?

(1) iy feaEs 2) fafeer s
(3) dfera wegfa (4) refyEm W
43. Trefafaa § 9 forg fedaer § et wefier Aifienl & 9fd 3= Hogaeied & ?
(1) Few Diaghay fedax (2) oftienfTe IEsH fedax
(3) Tl IRl feday (4) WA TR feda
44. FUGEA HIHEA § UEH & 3Th % YR W e fhan s 2|

(1) ®aa TS €9 § STERM Tawsl o e foawa-a%g

(2) ®aA ROMHS ®U H ERE TRl ® e fawg-a5g

(3) 3R

(4) YA 3R HUMcHe: ®9 W SAEfy rEeisl &1 |rder fawg-aeg
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45.

46.

47.

48.

49.

50.

51.

SDS-PAGE ® g ¢fT S el @ :

(1) AT (2) FHOTFA
(3) SWIH (4) TR-aT

A . o o (Y
JdEdh UTHHTT ohl SUYINT TehHeh Yckeh U] @ 1IN q%gf [eh I Slldl % ?

(1) 9 (2) frrh s
(3) THAl A (4) fafes

yde Al h UM TH Algdd SLTA.U e g § wife oafs §
STT-37e B 7

1) oA R R Aerse w1 e

2) A R e & SR
(3) ToRE W fdidane & M
(4) Sugaa g

ifieh gerasll w1 wFE-G1 SSH S w1 9 Al IRt W gHEr ol | uwha
FH 3R wfsxd | FEmdr &l 7 2

(1) -f o\ (2) SAMMEYIH |

(3) HeTW oF (4) oTad® &9

frefafad 5 9 feae swn sifaa wifteret & Sen & fou fea s @ 2
(1) YTl heRZ HIZHhY (2) SEM

(3) TEM (4) AfiTen gemesi

frefafead 5 9 forg IARIRE &1 ST §£B TR HI GHU HIRERT 9 3T
& & fo faman smar € 2

(1) &S SRR (2) 9ME 9

3) faves SEmERE (4) TS SrwieH
W@ﬂﬁH-O-HdHme ................. gﬁT%l

(1) 104.5° (2) 109.5°

(3) 120° (4) 180°
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53.

54.

55.

56.

................... g W e stfues st wHiRe @ Tae @)

(1) & 2 Tfgs ™

(3) HIfFTRTEA (4) @R

.................. YA R-UYE ol ST 3T T Tsh SIIER0T &
(1) fefesm (2) et

(3) emfsifm (4) 3 |

TMEfET % pKi 3R pKy A SHEI: 2.34 3R 9.60 €1 SHHI pl 1 UM hifey

(1) 5.97 (2) 7.26

3) 3.63 (4) 7.94

frfefad & @ wF Ky T weor § g o iR R T w1 Wittt s
g2
CH,COOH + NaOH —» CH,COONa + H,0
(1) CHsCOOH and CH3COONa
(2) H20 and NaOH
(3) CHs3COOH and H20
(4) NaOH and CH3COONa

oA Tt g wibemet | fafv= sree o e i afaeierd Yo

TR HTl ©

(1) +ve>—ve;, ¥TcHeh €Y § FERMT WA HUTHE &I € AEARME WA i
qor | Sifa o B 2l

(2) —ve >+ ve; RUTHS &4 § JEARM URH, YAlHb & HI ol H e
a9 & 2

(3) —ve=+ve; T A FAH T W T HW T

4) T 9 ®E f TE Tera 2
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57. TH USEH &1 fafvme Tfafafy &1 9 YeR aRema fear S @

(1) U faorad d TSEH &l Shzdl i &

(2) A WA & Ufd facium o temee swEdl S 9em
(3) A W 1 UM x TSEH ThiEAl &l G&
(4) USTEH Tidfafu/ AT

58. HETANST Teh 2
(1) #ifew (2) oA
(3) gl -3 §= (4) TMH 9 HIE &l

59. Weh TSEH & TIiqel HOgel W Wiawe IchAvi WeHe @ YWE % SR H eh-E
HUT TA T ?
(1) Vinax ¥AF @l 8, K &1 €1
(2)  Vinax T T €, Ko T T
(3)  Vinax 3R Ky I TG0 T
4)  Viax IR Ky, T a5 )

60. Treferfad & & shia-a1 Aifien/e10] yebrie gae & foag & S s ¢ 2

(1) IRHIRA 2) zufE
(3) uwfmfE (4) TRYMREMAET
61. frfafad & @ SH-9 I3 Yoo s e § 2
(1) 7RIS (2) CEEEgEETHH
(3) foamfeesss (4) TzES

62. U I SHaTY] Fenfadl X 8k Y ¥ ¥ goeh SLUAT 99 | ®AW: 15% 3K 35%
e[ onl =99 9§ free TRl 8 w1 Had e H9eA © 2

(1 X 2 Y
(3) X3 Y g (4) =9 9 ®iE &l
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63.

64.

65.

66.

67.

qETTS ST Hieifient @ frefafEa seet w we %y o syt sifi

(i)
(ii)
(iii)
(iv)
(v)

FAH fhy 99 arel ST 3R 9 SITAY, THhEl i oSSl g SISl

gAY Yfasfaem & fau gaiTs SNAT &1 39eM Sid § SIiand e

FaH fhE STH a1e aifsd i @ &1 TerTd

QTS SITAT 1 F3/98

FAMT e hl TIT

e

(A

(1)
(3)

PN

(iii), (v), (D), (ii) and (iv) 2) @), (i), (iii), (iv) and (v)
(iii), (ii), (1), (iv) and (v) (4) @), (iid), (v), (i) and (iv)

fa

[ellcich S+ :

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

fg9-9-2FaeuIgsh 377

fam, fa9-9, 12-3FSUAE® 3T

foa-fag-fag-9, 12, 15-3FaeusH 3T

fg9-9-2FaeaIgeh 377

FRAP &1 X (WiSsaiitaT & 1% qideifa qaifa) ®1 < AT B

(1)
(3)

Fifter o fafus &1 yaw (2) foceicr fafues &1 9vd ¥R

oo

fafae &1 TRI9-TAT9 99X (4) v 9 fafue &1 i

ABC 3faeeRt & fou frefafed § 9 $9-91 %99 99 © ?

(1)
(2)
3)
(4)

ATP Geifaa i 2|
ElEAIMCIDEC Ry

ABC &1 Haels Stem[ie w2 2l
Sude gt w2

T fotife R 3T W & o9 gy e fRar Sl ©

(D
(3)

PHDBC

Ka (9ahiul fee@isr) g (2) Ky (5o feis) g
Keq (Hde feemen) gr (4) Kn (Fssfod feris) gr

(33)
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68.

69.

70.

71.

72.

73.

74.

Ieta SifvTRTs o fafeam @ierr g1 forg faafe WM &1 afya foean s & 2

(1) G-9reH (2) W& HEAS A
(3) TN &S C (4) fE@ TRIfE SRS

SUT=E i {UEAl =l ey wmEfTeR e o1 B SR WA 3fd Sl Sid
Afeesh 37, CO, 3 NH; ¥ uiafdd & S @, %ead ¢ :

(1) 3SYHYI=X 9 (2) 3A9=H

(3) SMTRdTRYUl HTERTRETRT (4) U=

afs fedt afufear = fau AGe (St 9feds = fau oRefdd @) am worcas
2 R K> 1.0, @ afufewan :

(1) fooda feon & omt agdt ©1 (2) HrEAERRn W R
(3) W i fazn # M W@dt 81 (4) T Sl el
Yo frgst w0 9 B 7 ?

(1) TedFeitad ) frafea
(3) dwmfed (4) HISTATTHA

RISl 6-POs < HeRIS 6-PO4
fFE YR 1 TSEH 36 YhR H1 9w &1 IR & 2 ?

(1) STEEmS (2) AR

(3) TIESeS (4) hIEASI
et IR TRYEEeE ¥ TR & SRS 1 ¢ ?
(1) dE%Eae (2) e

(3) TMEfead CoA (4) CO

aEfesh o 9% & TPP (U URRihiehe) AfHd TSeH ol 919 adisy :

(1) a-HIEcRrRe feargeH (2) UEEde feeEgNHw
(3) TOHIES (4) Hor feemgms
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75.

76.

717.

78.

79.

80.

gataroiia ferm faufor frefafed § 9 forad <@n S 2 2

1) &gy (2) grarfteen
(3) faaett (4) &l

HEHTSTEH & o) | Fefafed § 9 i9-91 weF Tod © 7
(1) d T USEA & fafq=1 anfves &9 2|

(2) 9 THM SAfufma safd wid €l

(3) o Tfast =1 e i o fae e €

(4) o fafe= e o fafs= sfufwanet = Saif@ #@ €

fhd YR & Wee i ggfem ek myne dfdeq & ®9 ¥ <1 o © 2

(1) #YHE Hiced YR 11 (2) HYHE HiceH YK 1

(3) eRfads sfafusd (4) I g«

iA-T TSg = erfufewan i S| e ® 2

Gl 3T + CoA + ATP < Hhl TUEA CoA + AMP + PPi

(1) el TEEA CoA fHeRS (2) TEEA CoA fermgirw

(3) 9wt (4) HTES

11 e % Yoid: Gga el Joe 9 B ufae & p-SiEaion & g SR
M B E ?

(1) 5 THEAEA CoA + 1 CO2

(2) 3 WEAEA CoA + 1 TASEA CoA

(3) TUHEA CoA

(4) 4 THEA CoA 3R 1 WfHHIge CoA

A 3Tl b SRl & SR, Tl TgE & e 9 CE ]

(1) COsq (2) o-HIEUHS
(3) p-HIEES (4) TR
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81.

82.

83.

84.

85.

86.

IR =k | 37 Heafadl & §&l %H g
(1) HEEFa ®wiewe, fagfeq, snfiAmfeme, o

(2) HEMEEFA ®Biehe, ASAEFae, faefoq, sfHfm

(3) SAMHIYM, ®EHEad ®wiehe, faefer, Sfsit

(4) faefem, enfsifm, AffHifem, stSiAafee,

,\\

frefafad § € &H-91 STl 37 FiesH® T8l © ?
(1) fedA 2) o=

A

(3) TEUfEA (4) faenfm

queiaaee ferpes afufean o sifedfis gaa Aeswa (0;) &1 dRafda &
SRR eifd @ = © ¢ 20, +2HT - H,0,+0, | Fefdfad & @ wiF-91 uSey
H,0, %! BIf-Rigd «Fman © 2

(1) 7RI detiaes (2) Afeded

(3) TrEEgSHS (4) BRGNS

SFITR LN BRI 1 WA fas= Atea foeaa fgan ?
(1) <1 ©g. &= (2) 3Toed W=

(3) guiH el 4) W= e

I YRE-GTETO B fou Uil gR STavhfd YR 700 nm B TH qURE ®
YHTST B Tk HIEHA HI ol dl M U =ik Rerie &1 G T 99 =
6.626 x 10-3 J-s :

(1) 2.84x1019J (2) 2.84x10-12J
(3) 1.82x10-10J (4) 2.84x101J

ATl % STRIITRT | T8N HI a IR Sefa Team & o= Tael a1 SN &H
g S 2

(1) fom s (2) fo= oo

(3) W HySO4 (4) Ufafew e
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87. frfafaa o @ SA-4 srshelt wfaen w1 fagioar =&t 2 2

(1) wfRems e Wi (2) @E AR W& & " AR
(3) -fafyre wfasH (4) fafaerm

88. WEFISIRAT 3R ot YaTet H iH-H1 b9 o 9ol HISE el ¢ 2

(1) IEHifafem (2) AR
(3) HUASHTE (4) SFRITEREE

89. frfafad & @ sH-dt famhee gt wifen T € 2
(1) T-9Hd (2) B-8d
(3) NK-H (4) wHEEE

90. fgdta wltarel wfafhan &t gor | Wefie gfafehan
(1) T A RO A Bl 2
(2) =4 IgG 3TATIH W hidl 2|

(3) o HEI d% 91 &l 2

4) TISH & fau S=a dYdl & WY TEieE! &1 SR & 2l

91. gIRAA HIcH & THEM Hi W& IHT I drelt foha 9% % SRl Bl B
(1) TeRIfESHEE (2) TSRS
(3) TR S Tfdfafy (4) TAMEeR TR w1 HIHA

A" WA Y

92. diefted TURET 1 fHioT % HROT T R

(1) HaEgE favrse (2) STl fawsH
(3) HW (4) USHEATEY
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93.

94.

95.

96.

BISHh T ST :
(1) fHe Sa T 9&F FIVET & o9 feoR TR W Fad R s 2
2) fachar ot =g & fepan S 21

(3) T9 Had Bl © 51 IV a9E | eidl el

4) S ft Sifven wfdpiaad @ o € @ oFe B 2

DNA &1 a8 &5 f58d RNA el 3 IRy &4 & fau Yedi €, sedn
g

1) WH (2) vadE

(3) HRA (4) dforaw

I TN & =01 i HARYd Hiad :

() WEA & e 9fEma w6 AeT IR AR uvEd 9eied w3

(i) oTfHIEfael tRNA fEeds g1 ol ot w1 Wfhau IR Wi Gyamur i
YA HET

(if) Refsl Rl G UleliUeEs JEal & FYuU i HITE Ll

(iv) GTP 3R <rfihRenl gR Ueee  [@el 1 refiehor &

e

(1) Gib), (v), (i), ()

@) @), (i), (i), (iv)

(3) (i), (v), (iii), (3)
(4) (1), (Qv), (@), (ii1)

Sfeel GNehed Tl % STTER HIH-Hl %o Tod € ?

(1) TH A 370 hl Th 9 sk hieM gN Sifed fhar ST dahar 2|

@) T 61 HISH HT AR FH B AT A 61 tRNA H1 SETFhal el &l

(3) mRNA ®leH % gl A &Rk THYM tRNA & WA &R&F & 91 Aoledl o
SEd § 3R wifen fafyredr yeM # 2

(4) TfewieH %1 UEel &% S HiSH & dE &REe & WY S 8, tRNA gN

l-|6"3H':| S aTel HIeH &1 W& i & %l

PHDBC (38) (P-28)



97.

98.

99.

100.

e § o Uik fed wafie oreied 9 32 ol g fRm Wi € @R

T i S fE@ Sl €, e ©

(1) DNA wfdsfaem (2) RNA &=
(3) mRNA I3cu0] (4) tRNA 99H

Ed3 MRl & HRU UTEEH FEZaH (2n = 14) H fordd SToRT-3Ta TUs SATSH
3T BN ?
(1) 14 2 128

(3) 28 4) 7

GeT YTAehdl ShIfYTehTs GRI STEUU & Hedd ¥ Yokl SIRIhI9ehid DNA 3791 i
TEUT AT FHEA §

(1) "g™A (2) UIGRHT

(3) WU (4) A

el S & WHIX & & TEIERIETE 9 SiF yiaeEd W hiA-E Y9E qgd @

e © 2
(1 dIfs (2) &H
(3) g afEad &l (4) ST & T S ekl

PHDBC (39) (P-28)



Space for Rough Work
Y @rd & e

PHDBC (40) (P-28)
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