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1. The Shrodinger  equation can be 

solved exactly for the H atom but 
not  for the Li atom. This is because 
the Hamiltonian for Li has: 

a) three Laplacian terms. 
b) three electron-electron repulsion 

terms. 
c) two electron-electron repulsion 

terms. 
d) three electron-nucleus attraction 

terms. 

2. Out of the trial wave functions:   
φ1= exp(-α.r)  & φ2 = exp(-α.r2), 
which function gives the more 
accurate value of energy  for the 
ground state of hydrogen atom? 

  a)    φ1       
  b)     φ2   
   c)     both  φ1 and φ2   
  d)      none of these 

3.  The variational treatment of a multi-
electron system gives: 

a) an upper bound to its ground 
state energy. 

b) a lower  bound to its ground state 
energy. 

c) The result depends upon which 
trial function is used. 

d) Every trial function leads to the 
same value of energy 

 
4.  The Hamiltonian operator for the 

particle in a box with varying potential 

is   
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 is the 

unperturbed hamiltonian. The 
perturbation is maximum  at : 

a)  x = 0  
b)   x = L   
c)   x = L/2 
d)   x  =V 

5. The average ground state energy for 
the above problem is : 

a) h2/8mL2  
b)  h2/8mL2 + V  
c)  h2/8mL2 + V/2       
d) h2/8mL2 + V/L 

6. Which are  the correct Hamiltonians  
H(0)  and H(1) for an oscillator with 
potential :    

           U(x)=  ½ kx2 + 1/6 γx3 + 1/24 bx4 

i. H(0)  = 
22/1 ∇−   

ii. H(0)  = -1/2 2∇  +  ½ kx2 
              iii.   H(1)  = ½ kx2 + 1/6 γx3  
         iV.   H(1)  =  1/6 γx3 + 1/24 bx4 

a)  (i) & (iii) 
b) (i) & (iv) 
c) (ii) & (iii) 
d) (ii) & (iv) 

7. For a two electron system with 
Hamiltonian : 
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 identify H(0)  if the system is to be 
treated by the perturbation method. 

a)  1/R  
b)   1/r12  
c)   1/R + 1/r12  
d)  none of these 
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8. One of the  secular equations for a 
multi-electron system is :  

               C1(H11-ES11) + c2 ( H12-ES12)  
                                            + C3 ( H13- ES13) = 0 

   Which is the correct statement  about 
the system? 

a) The MO is  LCAO of  2 AOs      
b)   The MO  is  LCAO of  3 AOs 
c)   S12  = S13   
d)   H11 =  resonance integral  

9.  In solving the H2
+ problem  using a 

wave function  that is a  linear 
combination  of  two  1s AOs, the 
matrix element HAB is equal to : 

a) <1sA|1sB> 
b)   <1sA|H|1sB>  
c)   <1sB|H|1sA>  
d)   both  (b) & (c)  

10.  Given      
r

H 1
2
1ˆ 2 −∇−= , the value 

of the integral   τ∫ dsHs 1ˆ1    is: 

a)   1/2 a.u    
b)   -1/2 a.u  
c)     2 a. u  
d)     0 

 
11. The ionic strength of: 
    (i) A solution which is 0.1 molal in 

KCl and 0.2 molal in K2SO4. 
   (ii) 0.2 molal BaCl2 solution. 

a) (i) =0.7; (ii) = 0.6 
b) (i) =0.6; (ii) = 0.7 
c) (i) =0.5; (ii) = 0.4 
d) (i) =0.1; (ii) = 0.2 

12. The mean ionic activity coefficient 
±f of NaCl at a molality of 0.01 at 

25 0C is: 

a) 0.889 
b) 0.998 
c) 0.989 
d) 0.908 

13. The chemical potential change in an 
ionic solution in going from the 
standard state to the final state 
involved is: 

a) ii fRTxRT lnln0 +=− µµ  
b) ifRT ln0 =− µµ  
c) ixRT ln0 =− µµ  
d) None 

14. The ion-dipole interaction energy is 
given by: 
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15. When a negative ion is considered, 
the water molecule turns around 
through π radians, and one obtains 
by an argument an equation for 
interaction energy similar to that for 
positive ions is given by: 
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d) None 
16. According to the Debye-Huckel 

theory, the chemical-potential 
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change Ii−∆µ  arising from the ion-

ion interactions is given by: 

a) 
1

2
0

2
)(

−−
−

=∆
εκ

µ
ezN iA

Ii  

b) 
1

2
0

2
)(
−− =∆

εκ
µ

ezi
Ii  

c) 
ε

µ
2

)( 2
0ezN iA

Ii
−

=∆ −  

d) None 
17. For 1:1 electrolytes with 1== −+ ZZ   

=±flog  ? 

a) 2/1Ac−  
b) 2/1Ac  
c) 2/1A−  
d) None 

18. The Born term in the ion-ion 
interaction in a solution is: 
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c) Both 
d) None 

19. The effects of mole fraction and 
activity coefficients on the free 
energy are: 

a) Multiplicative 
b) Additive 
c) Both 
d) None 

20. There are a number of fundamental 
difficulties with the Born equation: 
(i) Behind the idea of the work of 
charging is an assumption that the 
charging 

occurs slowly, so that all parts of 
the system concerned are arranged 
in their equilibrium configuration. 
(ii) Although the Born charging 
energy differs from either the 
ionization energy or the electron 
affinity, its values for simple ions 
are not unreasonable. 
(iii) The thinking behind the 
deduction of Born’s equation is pre-
quantal. In reality, atoms do not 
charge up by the aggregation of a 
series of infinitesimally small 
amounts of charge. 

a) (i) and (ii) are correct 
b) (ii) and (iii) are correct 
c) Only (iii) is correct 
d) All the above are true 

 


