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Attempt five questions in all. Question No. 1 1s compuls'oryf '
Use of scientific caichlator/l’ogi tables r'néy .be allowed.

1. | (A) Indicate whether True or False w-ithjus'tiﬁcation.: : o ' (9XQ=18)'

()  Fluorescent rﬁolecules are generally ﬂexible mol_ecules; | ‘ |

(i) . ‘Gamma rays are.‘used.fo'r crystailographic diffraction _studies. .
(i) A tungsten halogen iémp is used in UV-visible spect}aphon;'meuy. |
(iv) The triplet state i;' lower in energy ﬁzm singlet state,
v) hcreasiné magnjﬁi:atic;n imprm./e_s re;olution. |
(vi) Phase contrla.st micrf.)scop):/ can be used to study livin'g. cells.
(vif) Osmosis and diffusion involve the same principlés.
(vg'z'i) 'H_ NMR Spectra— of ‘protéins shbw no change on deﬁanﬁation.
(ix) Treétnie_nt of DNA wi_th DﬁAse results in an initial increase in irisco_sity. .
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®B) I' Give an example each of the following : | - | (%XZ=1)
| @ Extripsic flupr.
t)] Paramagneti;: element.
Differentiate be?ween the following using relevant example : (7x2=14)
(1'5 Scanning and transmission electron micrbscopy.
()] Fluoresceﬁcé; and phﬁsﬁhoresce_nce‘.
(iid DPM and CPM in raciioactivity measpreménts."
(iv) CD and ORD spectorscopy- |
W) Diﬁe;er;ﬁal and gradient ceﬁuimgéxién. | |
(vij Hyperchromic an@ hyppchronﬁc.effects in DNA. |
(vii) Exg'hxsic and intrinsic fluors. |
(A) Schematiqall; té;:resenf a spectrophotometer aﬂd label the various parts. .  (5,5,4)
() The molar extinction coefficient of benzene is :100- M1 cm! at 260 nm

() What concentration would give an absorbance of 1.0 in a 1 cm cuvette

at 260 nm.

() What concentration would altow 1% of 260 nm light to be transmitted through a ~

1 cm cell 2 Assume that Lambert Beer’s law is obeyed.

(C) Explain why double beam spectrophotometers a;é more useful than single beam ones.
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(A) 'Draw a sunple geometnc constructlon to deduce Bragg’s law of dlfﬁ'actlon - (54.5)

B) -What is the purpose of growmg protem crystals in the presence of heavy atoms like

Cu, Co, for X-ray dlfﬁ'actlon strudies 9.

| © How are neutron dlffractlon studies complementary to X-ray dlfﬁ'actloh studles ? .

Explain the fo_llowying statementsfobservatloos : | o | ST - (x2F14)

) Water forrhsr;early spherical droplets on the surface of a freshly waxed car but no beads ,
are foﬁned on a cleati Windshield. | .

(i) In infrared spectroscopy aqueous solutions of samples cannot be used.l

(il.i) Fluorescence emission always has a longer wavelengﬂl than mc1dent hght

. (h:) Dark ﬁeld rmcroscopy is helpful in cxammmg cells that are deﬁcult 1o see in bright llght |

(v) Most polanmeters have two N1c01 pnsmsl |

(vi) Use of Am for protems is sub]ect to interference by other hlomolecules

(vii). Rcverse 0smosis is commoly used in the punficatlon of drinking water

Write bneﬂy the pnnclples mvolved in the followmg techmques " : (2 3 3, 3 3)

@) ‘H NMR |

(i} B-scimillauon counters

@0 Raman -spectroscopy .

'_.(iv) l-'low cytometry | |

(v) | Confoc.al microscopy.
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7. (A) . Indicate whiéh technique would be useful to study the fﬁllb_ﬁfing and why ?

@) Cu?t bind.i’n.g: to Eytocl‘m;me oxidase (a’ protein).
(r‘ij- . Brain ’maps. -
‘(tjé'z’), Bond st:ruéture of various groups in a molecule.
(iv) Location of Trp in a pmteiﬁ (internal or eﬁtema‘l.).
() Chirality of a molecule.
B) Déﬁne the following terms :_
) Diﬂ’uéion cot.aiﬁcient:
Gy sédimmmﬁon coelicint -
(iiﬁ Molarspeciﬁgﬁ rqtatipn |
(%) Quantum yield

(¥) Specific viscosity.

(€ Descrjbe an experiment to determine the surface tension of é liquid.

8.  Write short notes on :

() Osniosis in Biol<)‘gical systems |
(i) Prebiotic earth

‘(iii)'. Radiation hazards .

(i) Carbon daﬁn_g._
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