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Ph.D. IN BIOCHEMISTRY

Entrance Examination, 2017

Time : 3 hours Maximum Marks : 100

Note :

(1)  All questions are compulsory.

(it) Question paper is in two parts — Part A and Part B.
(1it) Part A is multiple choice questions (MCQs).

(iv) Part B is descriptive in nature.
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PART A
(MCQs) 50x1=50

Which equation indicates that the pK, of an acid is numerically equal to the pH of the

solution, when molar concentration of an acid and its conjugate base are
equal ?

(1) Michaelis-Menten equation
(2) Haldane’s equation
(3) Henderson-Hasselbalch equation

(4) Hardy-Weinberg equation

Gluconeogenesis uses

(1) 3 ATPs and 2 GTPs per glucose
(2) 2 ATPs and 1 GTP per glucose
(3) 3 ATPs and 3 GTPs per glucose
(4) 4 ATPs and 2 GTPs per glucose

Which of the following is the heaviest of the twenty amino acids ?
(1) Phenylalanine (2) Tryptophan
(3) Tyrosine (4) Histidine

Which of the following is not an essential amino acid ?
(1) Aspartic acid (2) Glutamic acid
(3) Glycine (4) All of the above

In Ion-exchange chromatography

(1) proteins are separated on the basis of net charge

(2) proteins are separated on the basis of their size

(3) proteins are separated on the basis of their shape

(4) either (2) or (3)

When DNA polymerase is in contact with guanine in the parental strand, what does it
add to the growing daughter strand ?

(1) Phosphate (2) Cytosine

(3) Uracil (4) Guanine

Which of the following enzymes is responsible for opening the DNA strands ?
(1) DNA polymerase (2) Helicase
(3) DNA Ligase (4) Primase
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WAl
(ma. . +.) 50x1=50
98 HIH-G1 THIHW B S il @ foh o7 1 pK, HEATTH® ®9 H HIA % pH % S
BT 8, o 37eeA <hl 3TN 38 T gR <l Aok Higdl SUeK &idt & 2
(1) WIgehieTd-THed Trfiehtor
(2) ETeed HHisho
(3) BreHd-BHIETCE THIHT
(4) ETSl-aTEEn FHeR

T IE-AIS (I H3TISHIEE) & 3Taiid Jgad aidl &
(1) fd eI 3 ATPs 3R 2 GTPs

(2) Yfd RS 2 ATPs 3R 1 GTP

(3) ufd ThIs 3 ATPs 3 3 GTPs

(4) Uid RIS 4 ATPs 3R 2 GTPs

20 VT 3l § fr=foifigd § @ ST w9 9 R 2

(1) AT (2) frerem
(3) eTEUted (4) fefeegl
frefafaa & & a1 stfand v o 787 8 2

(1) UEifesh 3 (2) ToefEeR o7
(3) TSR (4) SugFd gt

steH-fafme auicied (hierTd) °

(1) TIEH 9 a9 & SMYR T g b 91d &

(2) I Y- T F LR W g fohy Id 8
(3) WIEH SII-3TUHT ST o AR W gk fohu STd 8
(4) =M (2) A (3) |

9 DNA Uit Iqeh e § MM & T § a1 7, a9 JrgRicl gald % H I8
T ST 8 2

(1) WIEhe (2) drgaEa

(3) I (4) EEE
frafefga § @ w91 TeH DNA g8 & God & fae SterRt 7 2
(1) DNA UfferiE (2) BeAiehd

(3) DNA foms (4) YTEEY
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10.

11

12,

13.

14.

Methylated genes are
(1) Active (2) Silent
(3) Dynamic (4) Both (1) and (2)

Vitamin B, is useful in the prevention and treatment of

(1) Pernicious anemia (2) Scurvy

(3) Cataract (4) Beri-beri

Carbon dioxide is reduced in

(1) Non-cyclic photophosphorylation
(2) Calvin cycle

(3) Light reactions

(4) Both light and dark reactions

A molecule that can be covalently linked to a non-immunogenic antigen to make it an
immunogen is called a/an

(1) Adjuvant (2) Carrier
(3) Hapten (4) Mitogen

The sequence of one strand of DNA is 5 ATTGCCA 3'. What is the sequence of the
complementary strand ?

(1) 5 TAACGGT 3’ (2) 5 TGGCAAT 3
(3) 5 ATTGCCA 3 (4) 5"'UAAGCCU 3’

Histidine is degraded to a-ketoglutarate and is described as a
(1) Glycogenic amino acid

(2)  Glucogenic amino acid

(3) Ketogenic amino acid

(4) Keto-gluco amino acid

When the amino acid alanine (R gp is CHj) is added to a solution with a pH of 7-3,
alanine becomes

(1) acation (2) Non-polar
(3) Zwitter ion (4) TIsotope
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10.

11.

12

13.

14.

Aforfera <A 81 @

(1) =Gfska 2) =

(3) st (4) (1) 3R (2) g
foetfim B, frefafad & & fereeht Tepoma @ 3w=m & forw, 3wt 2 2
(1) Yomsft ToFdaTeadT (2) TRl

(3) wifaqartsg (4) e

e ST FETEe fhEd %9 & Sl 8 2

(1) 3T=shIT BICI-HIEheIehiol |

(2) ‘hfead =k d

(3) Yehrar SAMfsmameT |
(4) TeRTYT 3T STueh1iyeh el srfufsraneti A

g8 31] T8 ufewersi s+ % foru srufaeamsi 9fdsH (antigen) & @19 Hgddeeh &9 &
el (link) ST EehdT 8, HEaTdl &

(1) Hg-3My (Tg™+) (2) drEh

(3) @A (4) HIEISH

DNA % U &g 1 314 5 ATTGCCA 3' 8 | Teh T8 &l TIhH &1 & ?
(1) 5 TAACGGT 3' (2) 5 TGGCAAT 3’

(3) 5 ATTGCCA 3' (4) 5 UAAGCCU 3

ffeeda o-fieneeie # ffiea giar @ o afvid g 2

(1) ToTghISfeh UHA! 3% o &9 H

(2) TSI THHT 3 o €9 H

(3) <hrerSifes Tl 7t 6 €9 H

(4) hIeI-TepeR! VAT 377 W &9 H

S U 3 YA (R gp, CHg ) %1 7-3 % pH dTel 91t H &l S1dT @, a8 Vel
T ST B

(1) &= (her) (2) gd

(3) foa sme (4) HATZERH
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15.

16.

L.

18.

19.

20.

21.

Affinity chromatography deals with

(1) specific binding between two biological molecules
(2) protein-protein interaction

(3) protein-carbohydrate interaction

(4) None of the above

Telomeres are usually rich in which nucleotide ?
(1) Adenine (2) Guanine
(3) Thymine (4) Cytosine

The enzyme responsible for proof-reading base pairing is
(1) DNA polymerase (2) Telomerase
(3) Primase (4) DNA ligase

DNAs migrate in a gel towards the
(1) positive pole (2) negative pole
(3) will not migrate (4) None of the above

Humans are unable to digest
(1) starch

(2) complex carbohydrates
(3) denatured proteins

(4) cellulose

Which of the following relationships between absorbance and % transmittance is
incorrect ?

(].) A = loglo 100 / %T (2) A= 2 = lOglO %'T
(3) A =logyg%T (4) All are correct

A person with phenylketonuria cannot convert
(1) phenylalanine to tyrosine

(2) phenylalanine to isoleucine

(3) phenol to ketones

(4) phenylalanine to lysine
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15.

16.

17.

18.

19.

20.

21.

FYAT uiciEd (shIaemh!) fas fhad deg 7 2
(1) @ I i & o= fafirse g

(2) WEA-UIEA qreaties T

(3) WIH-HETEEge qREdieh foham

(4) 3TYF H | HIE A7

fore =yfaeriierse # AR W™ J=L 760§ 2 & ?

(1) ush= (2) TEHH

(3) omfid (4) wTZeIfEH

u% AfEn stmam g & o serert tamey B

(1) DNA ufferig (2) TAHH

(3) TTEHH (4) DNA foma

DNA St # fereeh! 31 SARFHA (migrate) d 8 2

(1) &9 (2) =91 ga

(3) Tl =& i (4) 3% | F HIE TE
wHa f=tefiad 8 9 foreen! o= 0 3\ 31d @ 2

(1) TweH

(2) Sfeaafry wEEEee

(3) faepdiepa UEH

(4) H@E

fefefiad § 9 $9-91 999 319N 3 % YT & = 77T 8 2
(1) A=1logyq100/ %T (2) A=2-logyo%T
(3) A =logyy%T (4) 39dwd ot we &

Bietehieug aTet safed ffeifiga o @ forment uf@afaa 787 st wehar 2
(1) ®HA-TeATH 1 e 3

(2) it # gt §

(3) HTA I HhleE H

4) Sia-tenfe o asfe a
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22. The pathway of a tRNA during polypeptide elongation on the ribosome is
(1) A site —» P site —» E site
(2) P site » Entry site — Exit site
(3) A site - P site — Entry site

(4) P site » A site —» E site

23. Lysozymes are found in
(1) plant cells (2) animal cells
(3) microbial cells (4) All of the above

24. FAD is reduced to FADH, during

(1) electron transport phosphorylation
(2) lactate fermentation
(3) Krebs cycle

(4) glycolysis

25. Which of the following statements is not correct ?
(1) Gene amino acids are coded by triplet code.
(2)  One triplet codon can code for more than one amino acid.
(3) Genetic code is continuous.

(4) Genetic code is degenerate.

26. Which of the following is the proper progression of the level of organization in the
body ?

(1) Cells, chemicals, organs, whole body, body systems
(2) Chemicals, cells, tissues, body systems, organs
(3) Chemicals, cells, organs, body systems, whole body

(4) Organs, chemicals, tissues, whole body, body systems

27. Initiation codon (AUG) codes for
(1) Tryptophan (2) Methionine
(3) Serine (4) Alanine
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22,

23.

24.

25.

26.

27.

TEHEM W ifoueerse Gt & g tRNA %1 99 8IdT &
(1) A site > P site — E site

(2) P site » Entry site —» Exit site

(3) A site —» P site —» Entry site

(4) P site > A site - E site

ATEHISTEH foheH |1 S1d 2 2
(1) dTeY shifsreprett § (2) i ehIfsERTeTt |
(3) Feusiet Hifyrehrsn o (4) Iudeq ot |

FAD fr8h G FADH,, § GHMId 81 ST 8 2
(1) ol ST BEhSIehl

(2) WFE GHIHT

(3) hed =k

(4) TATEHITAHH

frfafea & 9 H-81 = T8 757 2 2

(1) S T 370t ek e (1) R hifed 2id 2 |

(2) Uk F3eh HISH Th A TIGT VHIAT 370 1 IS L Tehd 7 |
(3) AT FHe Tad gl 2 |

(4) STTIEF P IS B 2 |

fraffaa 9 & a1 IR ° Treq X it 3faa vt 2 2
(1) IfYrhI, ORI 5od, 37, HY0 TR, TG

(2) THEH g, hIHIT, Hdsh, ILR-aH, 7T

(3) TE® Ged, hINERIC, 37, IX-aF, YU IRK

(4) ST, TEEME Ge3, Hdeh, TV I, IKT-aF

SYSHHAT/AHRYA hieiF (AUG) foraen! shifed shtar g ?
(1) feepm (2) TAEIAHA
(3) Tf= (4) TAHH
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28.

29.

30.

31.

32.

33.

34.

Blue-white selection is used

(1) to test the presence of cloned insert in a plasmid
(2) to express the product of a cloned gene

(3) to test the presence of plasmid in bacteria

(4) to reveal the identity of a cloned fragment

E. coli release factor 1 (RF 1) recognizes which of the following codons ?
(1) AUG and UGC (2) UAG and UAA
(3) UAG and UGG (4) None of the above

Which of the following is an imino acid ?
(1) Proline (2) Alanine
(3) Glycine (4) Arginine

A research paper is a brief report of research work based on
(1) Primary data only

(2) Secondary data only

(3) Both Primary and Secondary data

(4) None of the above

Questionnaire is a

(1) Research method

(2) Measurement technique
(3) Tool for data collection

(4) Data analysis technique

Which one of following is not a graphic representation ?
(1) Pie chart (2) Bar chart
(3) Table (4) Histogram

Which of the following radioactive molecules is used to end-label an oligonucleotide ?
(1) (alpha)-32P-ATP (2) (alpha)-32P—-dUTP
(3) (gamma)-32P-ATP (4) Any of the above
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28.

29.

30.

31.

32.

33.

34.

fret-zard s (selection)wmmmmmﬁ ?
(1) wifsHe § Feiire Fawm i sufefa it S w6 & fou
(2) FArE S o IcTE hl Fad A o AT

(3) e § wifsag it 3ufeafa i Sta & & g

(4) FAFES @S hH! TEAH I G o foIg

gaieht e @R 1 (RF 1) frafofaa & 9 form e w1 wlier & @ 2

(1) AUG 3R UGC (2) UAG 3R UAA

(3) UAG 3 UGG (4) 3I7ad W | HIE T
frefoiad 9 9 - 3o 3= 8 2

(1) urefi= (2) UAHH

(3) TATREH (4) SIS

s Sy ffaRed § & feg W sunia vy wrt i it ford 2 2
(1) hadt TIUTHH 3TThe

(2) hee T 3ATehe

(3) wrefirek 37T wor gHi 3Afehe

(4) 39 H H HIE T8I

YT B Teh

(1) =y fafy

(2) HYF dehrleh

(3) ATHSI-HURY H1 U €Y (TA)

(4) 3Tiepel faveivor qehien

fraffaa @ - arhe o 787 2 2

(1) 99 91 (Pie chart) (2) EE WM (Bar chart)
(3) Hruft (4) <At
frafafea & & fora feanfaea sy &1 yam stferm=fecarese 6 sic-aafan % fag
Topar ST 8 2

(1) (UeHI)—32P-ATP (2) (YwH!)-3ZP—dUTP
(3) (mHT)-32P-ATP (4) 39 H § H1g off
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35.

36.

37.

38.

39.

During purification scheme, it is expected that the
(1) specific activity increases

(2) specific activity decreases

(3) number of proteins in sample decreases

(4) Both (1) and (3)

Research is

(1) searching again and again

(2) finding solutions to any problem

(3) working in a scientific way to search for truth

(4) None of the above

Which one of the following variables cannot be expressed in quantitative terms ?
(1) Socio-economic status

(2) Marital status

(3) Numerical aptitude

(4) Professional attitude

Which one of the following methods consists of collection of data through observations
and experimentation and testing of hypothesis ?

(1)  Empirical method
(2) Scientific method
(3) Practical knowledge method

(4) Information method

Common test(s) in research priorities is/are
(1) Reliability (2) Usability

(3) Objectivity (4) All of the above
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35.

36.

37.

38.

39.

i (SeR) Ao 3 A a8 STEn 1 S 2
(1) fafsme afshaar ag smoft

(2) fafsme wfspaar <m0 & et

(3) wfdesl (F) ® WIEHT ht T HH B A
4) (1) 3 (3) <A

My 7

(1) S-SR @S

(2) Torelt oft T o1 v ge

(3) =T FHA % faw aSTes ek | M AT
(4) I9gH H T HS T

frafrfiaa o & forg = o1 9mETcHh Ugl O oFad Ag7 foRAT ST Hehdl ?
(1) |mHETfeh-3Tiee TR

(2) daresh &l

(3) TEATCHS IATHEHAT

(4) SHTEEINS AAG

frafefiaa o @ frm fafy § Jeoi 9 s qen qieReuHT-aEuT % HIeIH § 3ehe TshiAd
T A 3 2

(1) sAHfaes fafa
(2) e fafe

(3) oAEEE TH fafy
(4) F= fafy

Sy o ST gdeu/en | grafieard gt 272
(1) Tavagar (2) U

(3) eSS (4) Iudea At
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40. Action research means
(1) Longitudinal research
(2) Applied research
(3) Research initiated to solve immediate problem

(4) Research with socio-economic objective

41. What is PDB ?
(1) Database of interacting proteins
(2) Database of protein structures
(3) Database of protein motifs

(4) Database of protein ligands

42. When acid is added to pure water, K, the ion product constant of water

(1) Decreases
(2) Increases
(3) Does not change

(4) May increase or decrease

43. Researchers need to be cautious of some material found online because
(1) The author’s name may not be known
(2) It is too recent
(3) It may be outdated

(4) The quality is unknown

44. Which one of the following will not help to decide whether a publication is reputable ?
(1) Advertising inside
(2) Citation index
(3) Audience/Readers

(4) Importance to peer review
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40. fpanfass srEym ¥ iy 2

(1) 3T IHEIH

(2) IFITIE ITHUH

(3) dTcehlicTeh HHET & & o [o1U ATHIH TFH HEAT
(4) HMTRh-ATIH Ivd a1l STHAH

41. PDB TR ?
(1) TERSHAT S aTel Tl 1 STeed
(2) WIEH GEATSAT I SR
(3) WA Hifewd &1 e
(4) WA A 61 SRTEE

42. 9 Ig A H 37FA ST ST 7, A K, I 1 A 391G 3= (constant)
(1) " g I 8
(2) ¢ 1B
(3) uftafda T& g
(4) &g I1 UC Hehdl &

43. FATEUEIR] Dl AA-ATEH I hl T8 @ Al o Ufd TS @1 =11 FAiTh
(1) & Hehdl & oigeh 37314 &
(2) I faepa g & 6 (Fdaw) B
(3) I YUHT Bl Hehell B
(4) TUEET 4 TR

44, Tm=afafea & @+ 98 folg o o ggg 727 S0m T yeem yfafsed & =1 78 2
(1) 3fex feu 7w fersme
(2) 3T gt
(3) HrdI/dTSH
(4) greft-geten d gEd
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45. Citation means that a particular paper has been
(1) quoted in another paper by another author
(2) reproduced elsewhere
(3) discussed orally by another author

(4) written in another journal by the same author

46. Which of the following techniques is used to identify protein-binding sites within
DNA?

(1) DNA footprinting
(2) DNA fingerprinting
(3)  Southern blotting
(4) DNA profiling

47. The language which computers can understand is
(1) Text (2) Binary digit

(3) Alphanumeric (4) Figures

48. Which of the following can be used for data collection ?
(1) Interview (2) Questionnaire

(3) Observation (4) All of the above

49. While conducting experimental research one should control the
(1) Dependent variables
(2) Extraneous variables
(3) No variables

(4) Independent variables

50. Which of the following is not covered under Intellectual Property Rights ?
(1) Copyrights (2) Patents
(3) Trademarks (4) Thesaurus
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45. 301 & Ay 2 foh 30 fafimse snya-ax
(1) ol foreft o= orgs g foreft gt saos o 3gga feRen TR B
(2) Bl 3 &l (A=) TEqd fokam T =/
(3) I I @S g Hiftgsh €9 F =<1 I T 7
(4) 3 oEs g ot o= e o foran 2
46. Tafafiga o @ f5a a1 TN DNA H WIEH-999 Tl ol qa1 T o fag fem
ST & 2
(1) DNA Befufen
(2) DNA Tmffem
(3) cferoft satfen
(4) DNA Jresfer

47. 98 WINT S R HHY Fohal &
(1) eF 2) T o1
(3) & (Vehl-3Tha) (4) 3THiAT

48. Ta=forfiga o 9 formen wam stiener Gugor & foru feram ST Hehat B 2
(1) I8 (2) gyATEA
(3) J&ur (4) 39 w4t

49. YATTICHS JFTHYH Hd g9 fraeh! Fafa feram S =nfze 2
(1) smfa =X
(2) el =R
(3) I3 = T&

(4) T =W

50. Tr=AfeaRad d 4 si9-a1 Sifgs guer AR & Taid 77 37ar 8 2
(1) HIdREH (2) UiH

(3) JeHTE (4) foveerra
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51.

52.

53.
54.
55.

56.
57.
58.
59.

60.

PART B

(DESCRIPTIVE)
What is meant by non-competitive inhibitor of enzyme ? Give example and
sketch Lineweaver-Burk plot for non-competitive inhibition. 57
Name the enzymes [1, 2, 3, 4 and 5] catalyzing the following reactions : 5

D (2)

Citrate ——— Isocitrate —=*— «a-ketoglutarate —&) Succinyl CoA

(4) (5)

—— 5 Succinate —=— Fumarate

Explain the role of G-proteins in signalling activity. 5
Do you agree with the statement, “RNAi has several applications” ? Discuss. 5
Define the following in 1 — 2 lines : 5xl=5

(a) Transition mutation
(b) Transversion mutation
(c) Insertion mutation

(d) Deletion mutation

(e) Carcinogen

Discuss the use of coding in a research design. How does it enhance validity ? 5
What are the features of a good research design ? 5
How will you prepare 250 ml of 10 mM solution of NaOH (MW/40) ? 5
A
10+
45
= 81
S~
=
2 61
Q
°
= 44+
o
0 1 2 3 4 5
—> Distance migrated (cm)
The above plot is obtained after performing SDS — PAGE. Write the inference
and discuss in brief about the results. 5
Name two techniques instrumental in protein identification and discuss briefly
about these techniques. 5
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51.

52.

53.
54.
55.

56.
57.
58.

59.

60.

RG]
CLEIR:CD)
TSEH o ufaanft feh | @ stfiue @ 2 sufaartt iy o1 Serwn dfSu 3t
AT s Tog ATiRgd hifag |
Treforfiaa srfufsransti o saifta @ aret THTEHT (1, 2, 3, 4 3T 5] & M AR

fie D, gmafme 2, oFomee —8, @@ Coa
— W, wfggre —OL, g

Heped afafer & G-sdHT 1 firest i same hifs |

“RNAi & %% ST 8 |” 91 3119 39 6o & Tg9d & ? I hiog |

fyefarfiaa =1 1 - 2 ufern @ afvfya Hifs -

(a) WSHUU (IRTHA) Ieqiad

(b) TEESH IeqiadA

(¢) THasH scafadq

(@) Toeta Icafadd

(e) HEH

ey feame o HifEn & v i ==t FIFC | 78 Judr w1 4 gafdd war g 2
T 3= IgEYN fesrga & fagward gt @ 2

319 NaOH (MW/40) % 10 mM =TT T 250 ml & dIR il ?

ﬂ\

10+

8__

—> 3 Y
N oy

[\
|
T

o 1 2 3 4
SDS — PAGE 9fshal & & ¢ 39dad Tci@ U gl & | sy foafaw 3
9ol & SR § H&9 | ==l hIfay |
T hl 989 HH § HEREh al dehdlehl ol 910 Sd1SU 3T 39 debdlshl & o1 H
g8 § == HIT |

Ph.D.BC 18

5x1=5



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19

