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1. Attempt any five questions. 3 x5=15

(a) X-rays of 0.1 nm are scatteregrom a target. Find the maximum kinetic energy of the
recoil electrons. \Q

(b) For a hydrogen like at @ nuclear charge +Ze, if 30.22 eV is the energy required to
excite the electron {, he second Bohr orbit to the third Bohr orbit, determine Z.

(c) A proton in a oneg ensional box has an energy of 450 keV in its first excited state.

How wide is thejbox?
(d) Does the wave associate with a particle travel with it with the same speed? Explain.

(e) Write Schrodingér’s time dependent equation in 1-dimension and show that the equation

is linear.

(f) Write three propertties of nuclear forces.
(g) The half-life period of a radioactive element A is same as the mean-life time of another

radioactive element B. Which of the two will have a faster rate of decay if both have the

same number of atoms initially?

2. () Enlistsge features of photoelectric effect. Give an account of Einstein’s cxplam;t(n)on of

these features ip the light of quantum theory.
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(b) Obtain the time dependent Schrodinger equation of a non—relati'vistic particle in 1-
5

dimension.

(c) For a wave function defined by
wix,t) =Cy(x,t)
where C is a complex constant and ¢7(x,7) is a real function of x and ¢. Determine the

probability current density. What does the result signify? =3

6. Consider a one-dimensional rectangular potential barrier of constant height V, that
extends from x = O to x = a, defined by the following potential function V(x), such 1
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A particle of mass m and energy E > Vq is incident from
(i) Write the Schrodinger wave equation and 1
three regions. £
(i) Using these equations, obtain the refl
(iii)  Explain quantum mechanical

& @\\’

7. (a) Write the semi-e@lca nergy formula for a nucleus of mass

oontainin..g Z—proto@%nd N-ne s and explain each term appearing in th
Schematically r&@se t t iation of binding energy as a function of th
N ‘ » s
| mrminty'

(b) Show that an e@ cannot be in the nucleus as a consequence ofthe
5

principle. \
emission of beta parti

8. (a) What is beta decay? Discuss the neutrino hypothesis for the
from a nucleus. What is the energy released during B-decay. 10

(b) At a given instant there are 25 o4 undecayed radio-active nuclei in a sample. \ fte
decayed nuclei reduces 0 12.5 %. Determine the mean-

seconds, the number of un
the nuclei and the time in which the number of undecaye

6.25 % of the reduced number.
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