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CHE-01/02 

B.Sc. Examination 

07E30E3 	June, 2015 
CHE-01 : ATOMS AND MOLECULES 

AND 
CHE-02 : INORGANIC CHEMISTRY 

Instructions : 
(i) Students registered for both CHE-01 and CHE-02 

courses should answer both the question papers in two 
separate answer books entering their enrolment 
number, course code and course title clearly on both 
the answer books. 

(ii) Students who have registered for CHE-01 or CHE-02 
should answer the relevant question paper after 
entering their enrolment number, course code and 
course title on the answer book. 
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CHE-01 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2015 

CHEMISTRY 

CHE-01 : ATOMS AND MOLECULES 

Time : 1 hour 	 Maximum Marks : 25 

Note : Answer all the five questions. 

Use the following data wherever required : 

Mass of electron, me  = 9.109 x 10-31  kg 

Planck's constant, h = 6.626 x 10-34  Js 

Velocity of light, c = 2.998 x 108  ms-1  

Avogadro constant, NA  = 6.022 x 1023  mo1-1  

1. Answer any two parts : 

(a) Why is the wave nature of matter not 
apparent in our daily observations ? 

(b) What is the degeneracy of the 3rd  energy 
level of hydrogen atom ? 

(c) What type of radioactive decay changes both 
the atomic number and the mass number of 
the parent nuclide ? 
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2. Answer any two parts : 	 4 

(a) What is the reason for the increase in the 
spectral frequency as n2  increases ? 

(b) What is a well behaved wave function ? 

(c) Calculate the energy present in one mole 
of quanta of indigo light with wavelength 
430 nm. 

3. ' Answer any two parts : 	 6 

(a) What is the nature of hybridisation present 
in carbon atoms in (i) benzene, (ii) acetylene, 
(iii) ethane ? 

(b) Using MO theory, write the electronic 
configuration of 02  molecule. State whether 
it is paramagnetic or not. Calculate the bond 

order of 02 molecule. 

(c) (i) A gaseous molecule is exposed to 
electromagnetic radiation which 
changes its vibrational energy. Would 
any other type of energy also change 
with it ? If yes, name it. 

(ii) What are the units of rotational 
quantum number, J ? 

(iii) Why do group frequencies of various 
functional groups not change much 
from molecule to molecule ? 
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4. Answer any two parts : 	 8 

(a) In BF3  and SnC12, both, the central atom 
has three pairs of electrons. According to the 
VSEPR theory : 

(i) what are the shapes of these 
molecules ? 

(ii) what are the expected and actual bond 
angles between two Sn - Cl bonds ? 

(iii) why is the actual bond angle different 
from the expected one ? 

(b) (i) An 	organic 	compound 	has 

	

Am 	400 nm. The absorbance of its 
solution (c = 132 mg cm-3) was found 
to be 0.465. If a test solution of this 
compound gave an absorbance of 0.501, 
calculate its concentration. 

(ii) What are meso isomers ? Give an 
example. Would a meso compound 
show optical activity ? 

(c) (i) What is ionisation energy ? How does it 
vary in (1) a period from left to right, 
(2) a group from top to bottom ? 

(ii) Calculate the rate constant for the 
radioactive disintegration of 26°7 Co , an 

isotope used in cancer treatment. It 
decays with a half-life of 5.26 years to 
produce 268Ni . 
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5. Answer any one part : 	 5 

(a) Which of the following combinations of 
quantum numbers is/are allowed ? Give 
reasons. 

(b) (i) Calculate the magnetic moment of 
Mn2+  ion in juB  units (Atomic number of 
Mn is 25). 

(ii) Write down Born — Haber cycle for 
BaC12  formation. 
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