
Mid-Sem LS3203 21/2/19 Marks: 20; Time: 90 min. Ql and any 5 of Qns 2-7

1. StateTrue/Falsewith reasons [SJ
a. Diffusionof a solute moleculestarts when its concentrationgradient isestablished.
b. Strengthof coulombic interaction between anytwo chargesseparatedbya distance- is reducedin

the presenceof mobile ions.
c. Theradiusof the pore of the voltage-gatedNa"ion channel linearly increasesasa function of

membranepotential.
d. Energycost of immersinganapolar object in a polarmediadependson its volume.
e. In equilibrium, every ion speciesexistsat internal concentrationssuchthat their Nernst potentials

matchthe membranepotential of the vesicle/cell.
-----···DOANY5 of Qns. 2-7·······

2. Stoke-Einsteinequation (~D=ksT;where, D:diffusion coefflclent. c viscousdrag) relates
temperature with the diffusion coefficient andviscousdrag.Designan experiment which can
measureBoltzmannconstantexperimentally. Listthe variousstepsclearly. [3]

3. Whenfluorescent moleculescometoo closeto eachotherthere isa possibilityof resonance
energytransfer (RET)or evenquenching.TheForster'sdistance isa lengthscaleat which RETis
highlyprobable. If this distance is-s nm, at what concentrationswill it start occuring in the
sample? [3]

4. Howare ion pumpsdifferent from ion channels?What role doeseachhaveto the generation
and propagationof action potential? [3]

5. Considera-ve plate dipped in a solution of monovalent ions.Expressnumber densityof +veand
-ve ions [c+(x)and c.(x)] in terms of V(x) invokingBoltzmanndistribution. c., is the number
density before the -ve plate wasdipped. Hence,write the expressionfor the net the charge
density p(x). Note: Electricenergy= zeV(x)where V(x) is the potential, z:valency,e: chargeof an
electron. [3]

6. Youhavebeengiven a dyewhosefluorescenceincreasesby 25%for every lOOmVof
depolarization.This is usedto label an axonof length 100 µm. [3]
a. Drawthe fluorescent profile in 3 snapshots(assumelOµs apart) of the axonon beingexcited

at the centre by a stimulus abovethe threshold. Shadewith pencil - darker: more
fluorescent. Usevel. of prop= lm/s. Put an approximatescalebar.

b. Plot the fluorescenceat particular pixel changingwith time when the stimulus isgreater
than the threshold.

7. What doesthe figure represent?Which moleculesare responsiblefor the post-dip sectionswith
arrows?What could havehappenedto the moleculesat the times exactly pointed out by the
arrows? [3]
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