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CRE-01/021  
B.Sc. Rxsamination 

06339 December, 2016 
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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ICKE-01  

BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination 

December, 2016 

CHEMISTRY 

CHE-01 : ATOMS AND MOLECULES 

Time : 1 hour 	 Maximum Marks : 25 

Note : Answer all the five questions. 

Use the following data wherever required : 

Planck's constant, h = 6.626 x 1044  Js 

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

Mass of electron, m = 9.109 x 1041  kg 

1. Answer any two parts of the following : 	2x1=2 

(a) Vanadium (23) has electronic configuration : 
is2 282 2p6 382 3p6 3d3 4s2 

but 	chromium (24) 	has 	electronic 
configuration : 
is2 2s2 2p6 3s2 3p6 3d5 481 . 

 Why is it so ? 

(b) Write down the resonating structures for 
SO2  molecule. 

(c) Give one example of an optically active 
compound which does not have a chiral 
carbon atom. 
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2. Answer any two parts of the following : 	2x2=4 

(a) What is the number of electrons with 
quantum number 1 = 1 in a nitrogen atom ? 

(b) The ground state energy of the electron in 
hydrogen atom is — 2.178 x 10 -18  J. What 
would its energy be, if it is excited to n = 3 
level ? 

(c) Give the hybridisation for each of the 
terminal carbon atoms in the following 
molecules : 

(i) H3C — C E CH 

H2C = C = CH2  

3. Answer any two parts of the following : 	2x3=6 

(a) Calculate the magnetic moment of Mn 2+  ion 

(atomic number of Mn = 25) in it units. 

(b) For each of the nuclear conditions given 
below, indicate the type of radioactive decay 
you expect : 

(i) neutron to proton ratio too high 

(ii) excited nuclear state 

(iii) heavy nuclei 
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(c) NO2 absorbs electromagnetic radiation at 

4.2 x 1011  Hz. 

(i) Calculate the wavelength (in nm) 
corresponding to the above frequency. 

(ii) In which region of the electromagnetic 
spectrum does this frequency lie ? 

(iii) Which type of molecular energy is 
likely to be affected by this radiation ? 

4. Answer any two parts of the following : 	2x4=8 

(a) (i) What is zero point energy ? 

(ii) The fundamental frequency (v 0) of HCl 

molecule is 2890 cm-1 . Calculate the 

fundamental frequency (v 0) for DC1. (Use 

atomic masses as H = 1, D = 2, Cl = 35) 

(b) What is meant by a well-behaved function ? 

Illustrate with the help of a suitable 

diagram. 

(c) On the basis of VSEPR, predict the shapes of 

any two of the following : 

AsF5 

(ii) SO4 

(iii) C1F3  
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5. Answer any one part of the following : 	1x5=5 

(a) According to Molecular Orbital theory write 
down the electronic configuration for NO 
molecule and compare it with the electronic 
configuration of CO molecule. Calculate the 
bond order and predict the magnetic 
behaviour of both the molecules. 

(b) The lowest wave number absorption line in 
the rotational spectrum of 1H 19F is at 
41.11 cm-1. On the basis of this data, answer 
the following questions : 

(i) What is the value of the lowest 
frequency of absorption in the 
rotational spectrum of HF ? 

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

(iii) What is the value of the rotational 
constant (B) for HF ? 

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

(v) Calculate the bond length of HF 
molecule. 
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I CHE -02 

BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination 

December, 2016 

CHEMISTRY 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

Note : 

(i) Answer all the five questions. 

(ii) All questions carry equal marks. 

1. Answer any ten of the following : 	 10x1.10 

(a) Write the electronic configuration of the 
atom whose atomic number is 29. 

(b) Out of Na and Na,+  which one is larger in 
size ? 

(c) Which one of the following has the highest 
electronegativity ? 

Be, B, Li, C 

(d) Sodium dissolves in liquid ammonia to give a 
blue coloured solution. Blue colour of the 
solution is due to which of the following ? 

(i) Sodium cation 

(ii) Amide ions 

(iii) Ammoniated electrons 

(iv) Ammonium ions 
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(e) Between NaBH 4  and LiA1H4  which one 
would you use in the following conversion ? 

RCH2  – COOEt —> R – CH2  – CH2OH 

(f) Out of N205 and P4010, which one is 
gaseous in nature ? 

(g) Which one of NO and NO is paramagnetic 
in nature ? 

(h) Why is the first ionization energy of nitrogen 
higher than that of oxygen ? 

(i) Which one of the following has a higher 
value of electron affinity ? 

F, Cl, Br and I 

(j) What is meant by nitrogen fixation ? 

(k) Write the IUPAC name of IC4[FOCN)61. 

(1) Which is more stable Mn2+  or Mn04 ? 

(m) Which of the following metals is a liquid at 
room temperature ? 

Na, Hg, Ti 

(n) The shape of XeOF 4  molecule is 

(i) square-planar 

(ii) square pyramidal 

trigonal bipyramidal 

(iv) octahedral 
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2. Answer any five of the following : 	 5x2=10 

(a) Van der Waals radii are always larger than 
the covalent radii of the same atom. Explain. 

(b) Why is ethanol miscible with water in all 
proportions ? 

(c) Why do hydrides and halides of Be 
polymerise ? 

(d) Why does Li form more complexes than the 
other elements of Group I ? 

(e) Thermal stability of alkali metal carbonates 
increases down the group. Explain. 

(f) Explain, which one of the following complexes 
has a higher value of CFSE (6,0) : 

(Atomic number of Co = 27) 

[CoF6] or [Co(NH3)6] 3+  

(g) Why are halide salts often used for 
extraction of metals by electrolysis in molten 
state ? 

3. (a) Answer any three of the following : 	3x2=6 

(i) Explain briefly why boron trichloride is 

a gas and aluminium trichloride is a 
dimeric solid at room temperature. 

(ii) Explain briefly the difference between 

a two centre electron pair bond and a 
three centre electron pair bond. 
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(iii) Name two allotropic forms of carbon. 
Also mention the one which is used as a 
lubricant and give its reason. 

(iv) Why are tin and lead incapable of 
showing the property of catenation ? 

(v) Explain briefly why trihalides of 
nitrogen cannot be oxidised to 
pentahalides. 

(b) Complete any four of the following 
equations : 	 4x1=4 

(i) 3 Be13 + 3 NH4Cl 	 

(ii) ROH + PC1 5 -> 

425 K 

 

(iii) P4010 + 4 HNO3 	
523 K 

(iv) BiC1 3 + H2O --> 

(v) SnC12  + Hg2C12  

(vi) I2 + AgF --> 

4. (a) Amongst H2O, H2S, H2Se and H2Te which 
one is/has 
(i) thermally least stable ? 
(ii) the least acidic ? 
(iii) the lowest boiling point ? 
(iv) the highest reducing power ? 	4x1=4 

OR 
Describe briefly the manufacture of 
sulphuric acid by Contact process. 	 4 
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(b) Explain the basic properties of halogens. 	3 

(c) Explain the structure and magnetic 
behaviour of K3 [Fe(CN)e,] on the basis of 

Valence Bond Theory. [Atomic number of Fe 
is 26] 	 3 

5. Answer any five of the following : 	 5x2=10 

(a) Why does a transition series contain ten 
elements ? 

(b) Give the structures of geometrical isomers of 
[Pt(NH3)2  C12]. 

(c) What are the ways in which the actinide 
elements resemble their lanthanide 
congeners ? 

(d) Explain briefly why CuSO4 . 511 20 is blue 
and ZnSO4  . 7H20 white. 

(e) Write the chemical equation for the 
reduction of Cr2O3 by aluminothermic 
process. 

(f) Why are transition metals and their 
compounds good catalysts ? 

(g) What is lanthanide contraction and what are 
its consequences ? 
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