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The figures in the margin indicate full marks for the questions

(Answer five questions)

1. (a) Establish the following relation. 5+5=10

𝜕

𝜕𝑡
〈𝑝𝑥 〉 = − ർ

𝜕𝑣

𝜕𝑥
඀ 

(b) For the given wave function
𝜓(𝑥) = 𝐴 𝑒𝑥𝑝(− 𝑥2 2α⁄ ), evaluate the uncertanity
product ∆𝑥 ∆𝑝.

Or
2. (a) Evaluate the current density J for the given wave

function  𝜓 =
𝐴

𝑟
 𝑒𝑖𝑘ሬ⃑  .  𝑟  

(b) For the given function 𝜓(𝑥) = 𝐴𝑥𝑛  𝑒−𝑥 𝑎⁄  , energy

eigenvalues become 𝐸 = − 
ℏ2

2𝑚𝑎2
 . Evaluate the

value of potential v(x). 5+5=10
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3. Describe the nature of bound state of a particle
moving under a potential. 10

𝑣(𝑥) =  
𝑣0

𝑜
𝑣0

ൡ 
𝑥 < − 𝑎 2⁄

− 𝑎 2⁄  ≤ 𝑥 ≤ 𝑎 2⁄

𝑥 > 𝑎 2⁄

Or

4. Evaluate the ground state wave function, energy
eigen values of a particles moving under a potential

𝑣(𝑥) =
0 − 𝑎 2⁄  ≤ 𝑥 ≤ 𝑎 2⁄

∞ 𝑒𝑙𝑠𝑒 𝑤ℎ𝑒𝑟𝑒
10

5. Evaluate the value of 〈𝐸〉  for a L.H.O whose wave
function is descrived as 5+5=10

(a) 𝜓(𝑥) = 𝐴  𝑒 
− 

1
2

 𝛼2 𝑥2

𝜓(𝑥) = 𝐴𝑥  𝑒 
− 

1
 𝛼2 𝑥2(b)

𝜓(𝑥) = 𝐴  𝑒 

𝜓(𝑥) = 𝐴𝑥  𝑒 
− 

1
2

 𝛼2 𝑥2  

Or
6. Evaluate the probility of finding an electron within

the region 0.5 a
O
  r  0.75 a

O
  of a hydrogen atom at

ground state. 10

7. Write short notes : 2+4+4=0

(a) Apparent magnitude

(b) Binary star

(c) CNO chain
Or

8. Write short notes on : 4+3+3=10

(a) nebula

(b) white dwarf

(c) black holes

9. Write short notes on the following properties of
nucleus : 5+5=10

(a) nuclear force

(b) quarm pole moment

Or

10. Write short notes on : 6+4=10

(a) P-P chain

(b) Big Bang theory


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