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EASTERN UNIVERSITY, SRI TANKA

THIRD YEAR SECOND SEMESTER EXAMINATION

2008/2009 (Sept./ Nov. 2010)

cH 304 eUANTUM cHEMlsrRyAND INDUSTRIAL cHEMlsrRY & METATLURGY

Answer all questions Timei 01 hour

Planck constant (h) =6.626x10'3aJs Boltzmann constant (k) =1.38xt0'z3.1 K1

Speed oI Li8ht (c) = 3x1OB m s 
1

1. (a) Write the down the Schrddinger equation in one dimesional box and

explain the terms involved in it.
(10 marks)

(b) How is the wave function interpreted in terms of the probabillty?
(05 marks)

(c) For a particle of mass 9.1 x 1031 kg ln a certain one

transitionfrom n = 3to n = 2 transition occurs at v=

(i) Find the length of the box

At what vaiue oF n

300t(?

- dimensional box,

4.0x1014s1.

(ti)

(20 marks)

does the energy of the particle teach % kT al

(20 marks)

(iii) Show that the frequency of the transition from n = 3 to n = 2 is

5/3 times frequency of the n=2ton=ltransition.
(15 marks)

(d) Predict the wavelength (in nm) of the lowest-energy electronic

transition in the fo lowing polVrnethine lon:

(CH3),N- = CH -Cll = CH - Cll = CH N (CH:)z

Assume that all the C-C and C-N bonds len8ths equal 1.40 L Note that

N* and N contribute 1 and 2 z -electrons, respective y
(30 marks)



2. (a) What is Ellingham diagram?

(b) Aluminum is used for extraction of metals, such as chromium frori'l

their respective oxides. What is the principal reason for usirg this

metal (Al) as the reducing agent?

Explain using the information given below.

4/3Alq,1+ Ozqrl 

----,---> 
213 AlrQ6l AG = -827 kjmot-t

4/3 Cf(,)+ 02(d --- - -------> 2/3 Cr2O3B) AG=-540 kjmol-l

igo rurkal
(c) Metals cdn be extracted from their ores through several processes. Give

a short account on refining of metals (physical and chemical methods)l

(d) Explain briefly the hydration of portland cement.

(40 marks)

(30 markij
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