


(d) Approximately around which © do you expect to appear v r = 1 products?

(e) What would you expect at © below 8° and why ?

(f) Compare the size of the Newton circle corrseponding to j = 1 rotational state of Hy with

Tespect to that of j = 0 state.
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Figure 1: Laboratory angular distribution for F+p-H, reaction. ~
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Figure 2: Time-of-flight mass spectra for F+p-H; reaction.

(a) A Lennard-Jones potential is given by

o\ 12 o\ 8
Viry=4el{ =) —{—
o=u(2) - (3)
is often used to describe an interimolecular interaction that docs not involve the formation of
a covalent bond (for example, between noble gas atoms).
(a) Determine the internuclear distance at the potential energy minimum.
(b) Using this value, derive an expression for the (quadratic) force constant.
2+3-

(a) For a recaction without an cnergy threshold, it was found that the total rcaction cross-

section could be represented as og(Eu) = A/\E,,., where A is a constant. Calculate the

thermal rate consant k(T) for the reaction.

(L) For a reaction with an energy threshold, it was found that the total reaction cross-section

p



could he represented ag

for Et.,-<E0
O'R(Etr) =’

2 Eu) for By > £y
Show that the thermal rate constant £(T) for the reaction cay
A(T)e~EBo/ksT

1 be written in the form ET) =
» and specify the connection between A(T)

and f(E,, — Ey).

2+3
7. A simple CXpression for rate

1/2
k
constant is given by k(T) = nq2( 8567 e BT where Es
T
is the threshold energy value for reg,

ction to occur, evaluate exp(
T

~E % /kpT) ang k(T) for
= 1000K".1500K ;2000K for 4 system where u

= 10g/mol, d = 0.1nm, Fx = 100k J /ol
5

i oulomb potential given
by U(r) = +B/r, the deflection angle is given by

1/2
2WE\ 2
x(E,b) = 2cosec™? [1 + (_B_> }

Show that the differential cross section is given by

(%) O, E) = (%)200560" (x/2)

du
5 —1
dcosec l[u(:l))]/dl- is given by —(|’LL|V us - 1) o

dr’
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