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(a) 

XTe a fèaT gT qH = 
1 aHTA = 1-67x10- kg) 

What is de Broglie concept of matter wave? 
Evaluate de Broglie wavelength of 

Helium that is accelerated (hrough 300 V.) 

(Given mass of proton 
= Mass of neutron 

= 1-67x102/ kg) 
Ae 

, , 10 30D eV 300eV 

Vx)= 0 
-a Sraa tTg 377 V(x) = o 

gT ATT Ea 3iR n =4 Hn =2 R 7 TAT 7T 3-43x1014 Hz 3Tgf 1 

h 6-626x10-34 J.S. aT 74 m= 9.11x10-31 kgI) :1/ 

An electron in a one-dimensional infinite potential well, defined by 

V(x) =0 for -a x a and V(x) = oo 

otherwise, goes fromn=4 to n =2 level and emits photon of frequency 3-43x104 Hz. 

Calculate the width of the well. (Assume Plank's constanth = 6-626x10-34 J.S. and 

mass of electron m =9.11x10-3 kg) 

93 
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120 MHz R u ea NMR HA RtU R toy 3TqYT qa4 

Calculate the magnetic field strength required to observe the NMR spectrum of 

protons in benzene at 120 MHz. [Given the value of nuclear g-factor gy for protons 

is 5-585] 
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2 85- 10 

( Show that the Landé g-factor for pure orbital angular momentum and pure spin 

angular momentum are 1 and 2 respectively. Further, evaluate the g-factor for the 

state 'P. 

1.(e) Ea (J.) 3r fara (J_) E3ATTRaT a TH: J, J + iJ, 3R J.= J-iJ, aRT 

10 

i) [, Jl= thJ^ 
A-ikJa 

ik Jy -hJ 
(i) J. J, =J-J; -h.J, 

The raising (J,) and lowering (J) operators are detined by J, =J, +iJ, and 

J iJ, respectively. Prove the following identities: 

(i) [,, J,]= thJ, 

h 

(i) J J, = J - J2 -hJ, 
Sin 
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2.(a) 

Set up the Schrodinger's wave equation for one dimensional potential barrier and 
obtain the probability of tunneling 

L 
(20 

2.(b) 
Show that E,=<V> in the stationary sfates of the hydrogen atom. 15 

2.(c) 

() Show that for agiven principal quantum number n, there are n possible states 

of the atom. 

(ii) An atomic state is denoted by "Ds/2. Find the values of L, S and J. For this state, 
what shoyld be the minimum number of electrons involved ? Suggest a possible 

electroyc configuration. 7+8-15 

3.(a) 
T? 

What is the spin wave function (for s = ;) if the spin component in the direction of 

15 
unit vecto has a value of h 2 

3.(b 

4) Why does Stern-Gerlach experiment enjoy so much importance in atomic 

physics? 
11) Draw the schematic diagram of this experiment and comment on the shapes of 

the magnet pole pieces 20 

111) Why was the atomic beam of silver used in this experiment ? 

3 
Define Franck-Condon principle. How does it help in explaining the intensity 

distribution of 
vibrational-electronic spectra of diatomic 

molecules. 
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