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SECTION "A"

[10 Q.x 1 = l0 marks]

Choose and tick the most appropriate answer,

In case of diffusion process between two compartments with concentrations C1 and Cz

(Cr>Cz), separated by a membrane with permeability P that allows diffusion, the

particle flux J is equal to

[a] P(Cr+C2) tbl P(Cr-Cz) [c] P(Cz-Cr) [d] -P(Cr+C2)

Langevin has given a more direct treatment of Brownian motion focusing on following
one particle as it jiggled around such that the average distance moved by a small

spherical particle of radius oa' ina given time t can be obtained from the relation
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Flux of water /* is related to the hydrostatic pressure P and osmotic pressure fi as

[a] u* grad(P - zr) tbl - u* grad(P - n)

[c] u* c* grad(P - n) tdl - u* cw grad(P - ru)

Active transport is

[a] the movement of a particle along its concentration gradient, usually concerned with
accumulating high concentrations of molecules, and it uses energy

[b] the movement of a particle against its concentration gradient, usually concerned

with accumulating high concentrations of molecules, and it uses energy

[c] the movement of a particle along its concentration gradient, usually concerned with
accumulating high concentrations of molecules, and it does not use any energy

[d] the movement of a particle against its concentration gradient, usually concemed

with accumulating high concentrations of molecules, and it does not use any energy

Olfaction and taste both respond to chemical stimulation but they are quite different
because

[a] olfaction requires that the chemical be volatile, and taste requires that the chemical
be soluble both in water and mucous secretions

[b] olfaction requires that the chemical be soluble both in water and mucous secretions,

and taste requires that the chemical be volatile

[c] olfaction requires that the chemical be volatile and soluble in mucous secretions,

and taste requires that the chemical be soluble in water

[d] olfaction requires that the chemical be soluble in water, and taste requires that the

chemical be volatile and soluble in mucous secretions

The radius of second orbit of hydrogen atom is

[a] 0.106 nm [b] 0.053 nm [c] 0.075 nm
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[d] 0.212 nm
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A diatomic molecule of force constant frhas two atoms with masses m, and mr.The
molecule can emit a radiation in vibrational mode with velocity c . The wavelength of
the emitted radiation is

k(mr+mr)lbl2nc
ffitffiz

8 In which one of the following interactions, the interaction energy is inversely
proportional to the absolute temperature?

[a] Ion-Ion interaction. tbl Ion-Dipole interaction.

[c] Dipole-Dipole interaction. tdl Ion-Induced dipole interaction.

If Y(V,t) is the wave function, then Y-Y gives the

[a] expectation value of the particle at given time /.
[b] probability of finding the particle in whole space at given time /.
[c] probability current of particle that flow in a unit volume of space.

[d] probability of finding the particle in a unit volume of space at given time / .

10. The physical technique for structure determination in which the variation of Van der
Waal's force plays the role as a major physical quantity is

[a] SrM [b] AFM
[c] NMR [d] holography.

SECTION "B"
[10Q.x1:l0marks]

Fill in the blanks.

I L If the molecular weight of sugar : 342 gm and R for 1 gm-molecule : 8.4r107 ergs/K,
then the strength of the sugar solution with osmotic pressure of one atmosphere at27oC
is about .... gm/Iitre.

12. If P is the hydrostatic pressure and rc is the osmotic pressure, then we get a water flux
outofthecapi1laryandintothecellsarounditif(Purooo_P..tl)>.....

13. Diffusion potential develops in ionic solutions when the positive and negative ions have

different mobilities; and if the negative ions have zero mobility, the diffusion potential
reduces to

During the action potential, shortly after Na* channels in the membrane open, K*
channels open as well, letting K* out of the cell restoring the original resting membrane

potential, and this process is called

tdl 2nc@
\l km,m,
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15. A perception of one's body from an outside position, also known as body separation or
out of body experience, is one of the different stages of

-16. The splitting of spectral line under the application of electric field is called,

lalztrc.@
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17. The energy difference between bonding molecular orbital and anti-bonding molecular

orbital is called

18. The operator -ihY in quantum mechanics is called operator.

19. The pure vibrational spectra can only be observed in ..

20. The shift of resonance line of a given compound from that of standard reference
compound is called of that compound.
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SECTION "C''
[5 Q. " 4:20 marks]

Derive Van't Hoff equation zc: RTCa.

2. What do you mean by near death experiences Q.{DE)? Explain near death experiences
with different stages.

OR
Discuss the visual, chemical, somatic and visceral receptors.

3 What are the selection rules for optical spectra? Explain the fine structure of sodium
D-line using the selection rule.

OR
Write the time-dependent Schrodinger's equation and obtain the time-independent
Schrodinger's equation from that.

Calculate the wavelength separation between the two component lines which are
observed in the normal Zeeman Effect. The magnetic field used is 0.4 Wb/m2. Given
e I m = l.76xl0tt C/kg and 2= 6000A.

What is meant by hybridization? Explain the ,qp3 -hybridization with wave functions.

OR
Explain the X-ray diffraction spectrometer with schematic diagram.
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SECTI

[5 Q''7 -35 marks]

Discuss Brownian motion and random walk. Derive an expression for the average
distance moved in a given time.

Show that the particle flux{: -u.c.grad(p) and use it to show that the water flux pi : -
u*grad(P-n).

OR
Derive an expression for Guldberg-Waage's law. Discuss resting membrane potential of
cells and hence derive Goldman-Hodgkin-Katz equation.

Discuss neuronal cable theory and show that the voltage signal falls away
exponentially.

OR
Define the terms action potential and synapse. Write down the properties of action
potential. Discuss the transport of information in the nervous system.

Derive the magnetic dipole moment due to the orbital motion of an electron and show
that gyro-magnetic ratio of the electron is 8.8 x l0'0 C/kg

10. Explain the theory of pure rotational spectra of a diatomic molecule
OR

Explain the theory of NMR deriving the necessary formula and explain its
instrumentation with schematic diagram.
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