No. of Printed Pages : 24 | CHE-01 ’
BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
June, 2011

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 hour Maximum Marks : 25

&8
e
=

o

B.S.c. EXAMINATION

CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY
Instructions :

(1) Students registered for both CHE-1 & CHE-2
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.

(i) Students who have registered for CHE-1 or
CHE-2 should answer the relevant question paper
after entering their enrolinent number, course code
and course title on the answer book.

Note : Answer all the five questions.
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Use the following data wherever required :
Plank constant 1=6.626 x 10734 Js
Velocity of light ¢=2.998% 108 ms~!

Mass of electron, m,=9.109x10~ 31 kg
Charge on electron e= —1.602x10719C

Avogadro constant N, =6.022 x 1023 mol !

1.  Answer any two of the following :
(a)  Why is electron affinity of fluorine less than
that of chlorine ?

(b) Why are alkali metal chlorides more
soluble in water than alkaline earth metal

chlorides ?

(¢)  What are stationary states according to

Bohr's atom model ?

2. Answer any two of the following :

(a) Give two differences between bonding and
antibonding orbitals.

{h)  Explain the type of hybridization in
phosphorus pentachloride and predict the

shape of the molecule.

(¢} How many normal modes of vibration are

possible for the following :
(i) SO,
(i) CCly
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3.  Answer any two of the following :

(a)

Explain the structure of any two of the
following molecules on the basis of VSEPR
theory.

ClF3 ; Sr\Clz ; SF¢

Calculate AE (in k] mol =) frequency and
wave number for a visible radiation having

wavelength of 800 nm.

Define dipole moment. Calculate the dipole
moment of a diatomic molecule with
internuclear separation of 500 pm
(q=1.602x10719C).

4.  Answer any two of the following :

(a)
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(i) Complete the following nuclear
reactions :

() 2251. _ Bemission

107
(B) 47 Ag+ n -
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The ¢ c/ 6 C ratio in a fossil is only

0.125 times that in a living organism.

How old is the fossil if t% for

14
6 C= 5720 yrs ?

Which of the following molecules are

microwave active ? Explain :
Br,, HF, O,, AlCl;

What are enantiomers and

diastereomers ?

State the Heisenberg uncertainty
principle and give its mathematical
expression.

Calculate the deBroglie wavelength
associated with an electron having a
velocity of 3.313x10% ms~1.

Answer any one of the following :

State any two limitations of the Bohr’s
theory.

Calculate the force constant for carbon
monoxide, if this compound absorbs

at 2100 cm ~ ! and its reduced mass is
1.14x 10720 kg.



(b)y (i) Classity the following molecular 2
orbitals as gerade or ungerade :
(A) ¢ bonding orbital
(B) = bonding orbital
(C) o' nonbonding orbital
(D) ' nonbonding orbital
(ii) Write the resonating structures ot 3

nitrate ion.
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