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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2011

PHE-11 : MODERN PHYSICS
Time : 2 hours v Maximum Marks : 50

Note : Attempt all questions. The marks for each question are
‘ indicated against it. You may use calculator and log tables.
The values of the physical constants are given dt the end.

Symbols have their usual meanings.

1.  Attempt any five parts: 2x5=10

(a) Calculate the deBroglie wavelength of a
10 eV electron. )

(b) Why'is the variation of mass with velocity
not apparent in our-daily observations ?

(c) State the gelection rules for atOmic
transitions that yield characteristic X-ray
spectrum. '

(d) ExXplain thé functfon 6f a moderator in a
nucleay reactor.

(e)  Mrite the electronic configuration of
Rubidium (Z =37).

(f)  Explain the use of radio isotopes for crop
mutations:

(g) Why can a particle in a box not have zero
energy quantum mechanically ?
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2.  Attempt any two parts : 5x2=10

(@) The area of a square as measured from the
frame attached to itis A, What will its area
be with respect to an observer moving with

relativistic velocity V .along one of the sides

of a square ?

(b) Prove that under Lorentz transformation,
L2 ( E2 AN
the quantity |7 \ /e 2 || is invariant.

(c) A free neutron at rest haé a mean life time
of 900s. Determine)its mean life time
measured by an observer moving relative to
the-neutron at a speed of 0.8 c. If the
obsefver moved with the neutron, what

mean lifé tinde would he/ she measure ?  4+1=5

3. Attempt anyiwo pafts ; 5x2=10

(a). Show that Hermitian operators have real
/
eigen values.

(b) Show that the wave function yi(x, t)=A
cos(kx — wt) does not satisfy time-dependent
Schrodinger equation but satisfies time-
independent Schrodinger equation for a free
particle.
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(c) . A particle is described by a wave function ;

7 .
b(x) = 7smlTlEJE for 0<x <=0

elsewhere.
Determine the expectation value of the
momentum of the particle.

4.  Attempt any two parts : 5x2=10
(a) ~ The wave function of a particle of mass‘m
inside an infinite square well of width

a(— % to E) isG(x) ﬂ\cos7+bsm STk

Obtain the valuesof A and B apd//he eigen
energy corresponding {0 the above eigen

a

function. ‘

(b) Using the uneertainty pr1nc1/pie, show that
the dimension B the most stable state of
hydro/gen atom-i§ of the order of first Bohr

ins {ag). 7~ 7
(c) Using-Hund’s rules, qetermme the ground
C state_,,te/rm of Si. /

5. Attempt any two parts : 5x2=10
(@) Calculate the half-life of a radioactive

1
substance, if its activity drops to I3 th of its

initial value in 40 years.
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(b) Describe a model used for explaining the
properties-of nuclei, which are spherical or
nearly spherical in shape.

(c) Draw the schematic diagram of a cyclotron
and explain its working. Is it suitable for
accelerating electrons ? Explain.

Physical Constants :
h=6.626x10"34Js /
m,=9.1x10731 kg
m,=1.6725x107%" kg

m =1.6747x 10~ kg / J

/
/ ) ’ 4 /
4 /
-~
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2. HIZE YT H : 5x2=10
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5. RISl YT H : 5x2=10
(a) TH Veafra yard =t wfmaar 40 aof § =

mmﬁwmw%ﬁﬁwww%

vere i 1d- 31y et Y|

(b) T UH AlSH I JUH L S TAHR I STH

TIEThR ATRT I TOTEHET Y Sarea Hia §
o < £

(c) U WA i e foy ¢ Sy St
FEAYUIC THAC | 1 TRl I SR o
%mmmﬁn‘&mwwﬁﬂ%? THETT |

//'

h=6.626 %1073 Js -

m,=91x10"31 g , .

m,=1.6725 X107 % kg

m, =1.6747 x/u)/" 7 kg

S

PHE-11 8



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

