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1. Choose the correct option from the following :
1x5=5
(@ If A and B be two commutating
operators, then
() [A B]=-it
(i) [A B|=0
(i) [A, B)=-1
(iv) [A Bl=+1
(b) Stationary states are those for which
the probability density p is
(i) time-dependent
(ii) time-independent
(iii) space-dependent
(iv) space-independent
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2. Answer the following questions : 2x5=10

(@) What do you mean by parity operator?
Whether it commutes with position

operator? 1+1=2

(b)) You have 10 eV photon and 10eV
electron. Which one has shorter

wavelength? Explain your result.

(c) State the conditions of normalisation
and orthogonality of two wave functions.

(d) Show that [x", p=-ihnx" ™, n is a
positive integer.

(e) Distinguish between "a classical and a
quantum harmonic oscillator.

3. Answer any five of the following questions :
5x5=25

(@ Eyx)= Aem@¥*/h find the expectation

values of momentum and position.
2Y2+2%2=5

(b) Show that L, is Hermitian. Also prove

that eigenvalue of Hermitian operatior is
real. 2+3=5
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{c) State ang Prove Ehr
(b) A particle moving in one dimension is

one dimeng;j enfest’s theo .
ion. rem in

1+4=5 confined to move within x = Oand x=a

Suppose the particle is in a state

(d) Show that
represented by the wave function

y(x) =Asin—n-£
a

atom ig o= l(l+1) ctron in hydrogen
orbital quantum p » Where [ is the
um .
(e) Dis cuss ber. (i) Find 01‘1t the value of A that will
normalise V.

(i) What are the possible values of p
those will be observed?

(iij) What are the é.verage values of p -

U Explain gyro and p??
m g, .
Y agneton Enetic ratio and Bohr (iv) i)stiznatc; 1:h§h 1,1nc.erta1.inttyﬂl tpro;:luc?t
g, x Ap for the given state. s 1
S alculate Possih consistent with  uncertainty
Sfora delegyy e angles between Z and : principle? 2+2+2+(2+2)=10
on { .
% e, one electron atom. (¢} If R and T be the reflection coefficient
€r an : and transmission coefficient of a
Y tw
0of the followr, . particle incident at the boundary of a
@ g questions : 0 potential barrier of height Vo, then show
) What gre 10x2=20 that R+T=1, for E <Vo.
Wave iz_lmetric and aee .
Maxip, . ons? g ho ‘:ntlsymmetrlc
i um th the * kK
e?e2n2, in the b;r of electrons il?ta shell -
actl'O on lght of distrib " of
ulj’ ution
hs prinCi l g the sheu .
Ple. Defipe H s by using
und’s rule. :
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