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' Faculty of Science

Subject: Quantum Mechanics (PG)

Time allowed: 2 hrs Date of exam: - 12-2018 .

Answer the foliowing duestions

1. Find the eigen values and the eigen vectors of the spin-half particle: Discuss
orthonormélityJ in this problem. o _

2. Prove that for the number state|n >:
a.aln>=yn jn—1>
b.a*ln>=vn+1|n+1>
_ (a+)"'
c. |n >== _IO >
- {45)

3. a. Discuss the perturbation theory for non-degenerate levels.

b. Calculate the energy of the ground state to first order in yofa pérticle of

mass ‘m” subject to a one-dimensional potential

1 . :
V(x)=5mwzx2 +mx';  The ground-state ° energy eigen function is

l r -
um,=[n:ﬂh—ajj4 exp(-—%xzj . : ‘l(60)

NB: Pauli spin matrices are ?
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