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{1). 20% As we understand the Hamiltonian expressed in Cartesian frame can be
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we have used the relationship p, = —it-=. in the above equation. Please
evaluate the commentators (a). [rpg], (0). [xpx2l(e} [rpyl. (d)[x Fxy.2)]
and (e, fx. M1
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. please show that

where ¥ and ¥ are cigen functions of Hamiltonian with eigenvalues Ey and

{3)20% As we understand, there existed a common complete sets of
eigenfunctions for commuting operators
(al.

{Lfy]and[L4, £
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Explain what does it mean by commubing operators.

(b). Define L= Lyaly and Li=Lytily,

Using the above result, show thar

Please evaluate the commentators
Ll = D200, and L_la=L2-L RL,

operators Lyl and L4177

(d). Are the sphencal harmonics Y pp (8. ) also cigenfunctions of the

(e). What are the eigenfunctions expressed in terms of Yy op (8, @) for
operatars Lol and L-L4 with eigenvalues equal w zero?
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{4) 7% {a) State the postulates of the kinetic molecular theory of gases.
8%{ 1) Modify ideal gas equation PV=RT to account for the violation of the postulates
for real gas (Van der Waals equation) and explain.
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{5) 10% Explain why Li* has lower jonic conductivity than Nat in agueous solution and
why the value for HY is s much higher than the values for both of these lons,
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{6) 10% Obtain the rate equation corresponding to the mechanism

E+§ o BS —bs ES' =20 E+ Z
L
¥
assuming ES and ES' to be in the steady state and the substrate concentration to be
much higher than the enzyme concentration. Express the catalytic constant k. and
the Alichiaelis eonstant K., in terms of k|, k_j, k;, and ky. The rate can be expressecl
as rate = k [E]o[Si/{Km + {S])
{7) 15% A pressure-volume diagram for the Carnot eycle is shown helow: AB and CD are
isotherms and BC, DA are adiabatics. Calculate A U, g, and w for the four reversible
steps and the net change lor the whole cyele.
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