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1) Let 
dx
dA =

∧
and 2)( axxf = ,then =)(xf

dx
d  

a) 2ax 
b) 2x 
c) 2x2 
d) 4ax2 

2) If 
dx
dA =

∧
, 

2

2

dx
dB =

∧
and Sinxxf =)(  then 

a) 
∧∧
BandA commute 

b) 
∧∧
BandA do not commute 

c) 
∧∧
BandA may or may not commute 

d) None of the above 
3) If the function axef −= is acted upon by 

operator 
dx
d , then its Eigen value is: 

a) a 
b) –a 
c) –ax 
d) e-ax 

4) Characteristic of Hermitian operator is/are: 
a) The eigen values are real 
b) Eigen functions corresponding to 

different eigen values are orthogonal to 
each other 

c) Eigen values are not real 
d) Both a) and b) 

5) An operator is said to be Hermitian if it satisfies 
the following condition: 

a) dxAdxA jjji
** )( ψψψψ

∧∧

∫∫ =  

b) dxAdxA jjji ψψψψ ∫∫
∧∧

=*  

c) 1* =∫ dxjiψψ  

d) None 
6) The acceptable wavefunction must satisfy the 

condition that it is: 
a) Single valued 
b) Continuous 
c) Finite 

d) All of the above 

7) Suppose ψ is Eigen function of 
∧
A and suppose 

a  is corresponding Eigen-value, then: 

a) 
τψψ

τψψ

τψψ

ψψ

d

d
a

d

dxa

∫
∫

∫
∫ =

*

**

 

b) aA >=<
∧

 
c) Both a) and b) 
d) Only b) is correct 

8) The state function which obeys the time 
dependent Schrodinger equation is: 

a) 
∧

=
∂
∂ ψψ H

t
hi  

b) 
∧

=
∂
∂ ψψ

π
H

t
hi

2
 

c) 
∧

=
∂
∂

− ψψ H
t

h1  

d) All of the above 
9) For one dimensional system, then: 

a) ),(),(
2

),(
2 txtxV

xm
h

t
txhi ψψ





 +

∂
∂−

=
∂

∂  

b) ),(),( txH
t

txhi ψψ ∧
=

∂
∂  

c) Both a) and b) 
d) None 

10) If 9=λ , 4=j then 6a is given by: 
a) Zero 
b) Starting from 6a all are zero 
c) Both a) and b) 
d) Not equal to zero 

11) Which of the following is a generating 
function? 

a) ξξ sserS 22
),( +−=  

b) ξξξ serS 22
),( +−=  

c) sserS 22
),( +−= ξξ  

d) None 
12) Hermite polynomial of degree 2 for harmonic 

oscillator is given by: 
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a) 24)( 2 −= ξξH  

b) 22)( 2 −= ξξH  

c) 42)( 2 −= ξξH  
d) None 

13) If 0=ψ at 0=x for a particle in 1-D box, then 
a) BSinkx=ψ  
b) 0=ψ  
c) 0=A  
d) Both a) and c) 

14) The normalized wave-function ψ of a particle 
in a 1-D box is: 

a) 
a

xn
a

πψ sin2
=  

b) 
a

xna πψ sin
2

=  

c) 
xn

a
a π

ψ sin2
=  

d) 
xn

aa
π

ψ sin
2

=  

15) If 4=n , then E of 1-D box calculated is: 

a) 2

22

8
4
ma

h  

b) 2

2

8
4
ma
h  

c) 2

2

4
4
ma
h  

d) 2

2

4
4
ma
h  

16) The dimensions of 1-D box in terms of 
wavelength is given by: 

a) 
2
λna =  

b) 
n

a λ2
=  

c) 
2
λ

=a  

d) None 
17) The total energy (E) of a particle in 3-D box is 

given by: 

a) 













++ 2

2

2

2

2

222

2 c
n

b

n

a
n

m
h zyxπ  

b) 












 ++
2

22222

2 a

nnn
m

h zyxπ  for a cube 

c) Both a) and b) 
d) None 

18) If cba == , then 211, 121, and 112 states in a 
3-D box are: 

a) Degenerate 
b) Non-degenerate 
c) Have accidental degeneracy 
d) None 

19) For 123 states, the energy and degeneracy of a 
cubic system is given by: 

a) 6;
8

14 2

2

ma
h  

b) 3;
8

12 2

2

ma
h  

c) 1;
8

6 2

2

ma
h  

d) None 
20) Inside the 3-D box, the Hamiltonian is given 

by: 

a) V
m
h

+∇
− 2

2

2
 

b) 2
2

2
∇

−
m
h  

c) V
m
h

−∇
− 2

2

2
 

d) None 


