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December, 2011 

CHEMISTRY 

CHE-01 : ATOMS AND MOLECULES 

Time : 1 hour 	 Maximum Marks : 25 

B.Sc. EXAMINATION 

CHE-01 : ATOMS AND MOLECULES 
AND 

CHE-02 : INORGANIC CHEMISTRY  
- Instructions : 

(i) 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. 

(ii) Students who have registered for CHE-1 or 
CHE-2 should answer the relevant question paper 
after entering their enrolment 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 h = 6.626 x 10 -34  Js 
Velocity of light c = 2.998 x 108  ms -1  
Mass of electron me  =9.109 x 10 -31  kg 
Charge on electron e= - 1.602 x 10 -19  C 
Avogadro Constant NA  = 6.022 x 1023  mo1 -1  

	

1. 	Answer any two of the following : 
(a) First electron affinity of sulphur is - 200 kJ 

mol -1  but second electron affinity is +565 
kJ mol -1 . Explain. 

(b) What are gorade and ungorade orbitals ? 
(c) Explain why is NC/5  not formed ? 

	

2. 	Answer any two of the following : 
(a) Calculate the magnetic moment in 1113  units 

for a paramagnetic substance having three 
unpaired electrons. 

(b) Define isobars and isotones and give one 
example of each. 

(c) Give the electronic configuration of A1 3 + 
and S2-  ions. 

	

3. 	Answer any two of the following : 
(a) Calculate the frequency of the radiation 

required to eject photoelectrons to a velocity 
of 9 X105  MS -1  from sodium metal surface, 
having a threshold frequency of 4.61 x 10 14  Hz 
(mass of photoelectron= 9.109 x 10 -31  kg). 
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(b) Determine the bond order for 02  and 02  2 

and indicate their magnetic behaviour. 
(c) Write down the resonating structures of 

carbonate ion: 

	

4. 	Answer any two of the following : 	 8 

(a) (i) 	Explain the structure of the following 
molecules on the basis of USEPR 
theory : 
ClF. and PF3. 

(ii) What are radioactive tracers ? Give 
any two examples. 

(b) (i) 	State Beer-Lambert Law. 
(ii) Compound X exhibits molar 

extinction coefficient of 245 m2mol 
at 450 nm. What concentration of X 
in a solution will cause a 25% decrease 
in the intensity of 450 nin radiation 
when the solution is placed in a 
0.01 m absorption cell ? 

(c) State the postulates of Bohr's atomic model. 

	

5. 	Answer any one of the following : 
(a) (i) 	Determine the first three energy levels 	3 

of an electron confined to a one 
dimentional box of length of 10 -9  M. 

(ii) Write down Born-Haber cycle for 	2 
BaC12  formation. 
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(b) (i) The lowest wave number absorption 	4 
line in the rotational. spectrum of 
1 H19F is at 4111 rn - 1. Answer the 
following questions : 

(A) Which are the two energy levels 
involved in this transition ? 

(B) What is the value of the 
rotational constant B in cm -1  ? 

(C) Calculate the moment of inertia 
for HF molecule. 

(D) Calculate the bond length for HF 
molecule if its reduced mass is 
1.58 x 10 - 27  kg. 

	

(ii) Write the formula for dipole moment 	1 
and give its unit. 
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aTraTzr*---dr 3T-j-qrT 1-14-irofiga alfw# .wr mei 	: 

ci h= 6.626 x 10 -34  Js 

Mchlkl 	c= 2.998 x 108  ms -1  

*4efi 	ce.14-111 	= 9.109 x 10 -31  kg 

31*T e= —1.602 x 10 -19  C 
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CHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2011 

CHEMISTRY 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

Note : (i) Attempt all the five questions. 
(ii) All the questions carry equal marks. 

1. 	Answer any ten of the following : 	lx10=10 
(a) Name the scientist who gave the "Law of 

Octaves". 
(b) What is the common name of-the elements 

in which 4f orbitals get filled ? 
(c) Which of the following is (i) the strongest 

acid and (ii) the weakest acid ? 
HBr, HC/, HF, HI 

(d) Write the IUPAC symbol and name of the 
element having atomic number 106. 

(e) Which rule or principle is violated if the 
electronic configuration of an element is 
represented as 1s2  2s3  2p3  ? 

(f) Write the electronic configuration of the 
element whose atomic number is 29. 
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Which one has a smaller atomic radius -
Calcium (atomic number 20) or scandium 
(atomic number 21) ? 

Define leaching. 
Draw the structure of a linear silicone 

polymer. 

Give the coordination number and oxidation 
number of Cr in [Cr(NH3)4Br2] + . 

Why are the metallic radii generally larger 
than the corresponding covalent radii ? 

Amongst the elements Al, Si, P and S 
(atomic numbers of Al, Si, P and S are 13, 
14, 15 and 16, respectively), which one is 
the most electronegative ? 

(m) 
What are the two general periodic trends 
observed in all types of atomic radii ? 

2. 	(a) Answer any three parts of the following : 2x3=6 
(i) Give reason for the instability of 

hydrazine. 

(ii) Write the chemical equations for the 
reactions of NC/3  and PC1 3  with 

water. 

(iii) Hydrogen can form both H+ and H - 
ions, explain. 

(iv) What are ortho and para forms of the 
hydrogen molecule ? 
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(b) What are carbides ? Name different types 	4 
of carbides and give one example of each. 

3. 	Answer any five of the following : 	2x5=10 
(a) Which one has a higher boiling point-

ammonia or phosphine ? Explain. 
(b) Why are lanthanides and actinides called 

inner transition elements ? 
(c) Amongst the alkaline earth metals, which 

one forms the largest number of complexes 
and why ? 

(d) Explain why MgSO4  is more soluble in water 
than BaSO4  ? 

(e) List the factors which affect the ionisation 
energy of an element. 

(f) Write the chemical formulae of any two of 
the following : 
(i) 	Rutile 	(ii) Chromite 
(iii) Haematite 	(iv) Fluorspar 

4. 	(a) Answer any three of the following : 	2x3=6 
(i) Between TiO2  and TiC13, which one 

is coloured and why ? 
(ii) Name any two industrial processes 

and the transition metals/compounds 
which are used as catalysts in them. 

(iii) Explain why the Crystal Field Theory 
is not applied to complexes of main 
group metals ? 
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(iv) Explain in brief why is the hydride 
bridge in (BeH2) n  considered to be 
electron deficient but not the chloride 
bridge in (BeC12)n . 

(b) Predict the structures of XeO3  and XeOF2  

on the basis of VSEPR theory. 	2x2=4 

5. 	(a) Answer any three of the following : 	2x3=6 

(i) Between the weak field octahedral 

complexes of d 5  ion and d7  ion, which 

one will have a larger magnetic 
moment ? 

(ii) Name the compound which is 
commercially known as "hypo". How 
does it react with AgBr ? Write the 
chemical equation for the reaction. 

(iii) Hydrogen peroxide can act both as 
oxidising and reducing agent. 
Illustrate this by writing appropriate 
chemical equations. 

(iv) Does normal water contain D 70 

molecules ? Which one has a higher 

boiling point - H2O or D20 ? 

(b) The strength of oxoacids of chlorine 	4 
increases in the order HOCI < HOC10 < 
HOC1O2  < HOC103. Explain. 

OR 
Among LiF, NaF and KF, which one is 
thermally the most stable ? Give reasons 
for your answer. 
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