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CHE-01 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2014 

CHEMISTRY 

CHE-01 : ATOMS AND MOLECULES 

Time : 1 hour 	 Maximum Marks : 25 

Note : Attempt all the five questions. 

Use the following data whenever required : 

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

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

Mass of electron, m = 9109 x 10-31  kg 

Avogadro constant, NA  = 6.022 x 1023  morl  

1. Answer any two parts : 	 2 

(a) What do you understand by the term 
Well-behaved' wave function ? 

(b) How is molar polarisation of polar molecules 

affected with decrease in temperature ? 

(c) Predict the types of hybridisation of carbon 

atoms in acetylene molecule. 
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2. Answer any two parts : 	 4 

(a) Calculate the energy required to excite an 
electron in a one-dimensional box from its 
ground state to first excited state. Given that 

= 1 nm. 

(b) Predict the shape of iodine pentafluoride, 
PF5, using VSEPR theory. 

(c) Which of the following two will absorb at 
higher wavelength ? Justify your answer. 
CH3  - CH = CH2  - CH3  or 

CH2 = CH - CH = CH2  

3. Answer any two parts : 

(a) Draw the MO energy level diagram of NO 
and calculate its bond order. 

(b) Calculate the force constant of 1H 35C1 bond 
given that the wave number of IR absorption 
is observed at 2894 cm-1. (Reduced mass of 
HC1 is 1.615 x 10-27  kg) 

(c) Calculate the wavelength (2) of light 
required to eject photo-electrons from a 
metal, X, with a kinetic energy of 1 x 10-19  J 
(vo  for X = 3 x 1014  Hz). 
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4. Answer any two parts : 	 8 

(a) Write the postulates of Bohr's atomic theory. 

(b) Draw the Born - Haber cycle for NaCl 
molecule. Calculate the heat of sublimation 
of Na (s) given the following data : 
Ionization energy of sodium (s) = 495 kJ/mol 
Heat of dissociation of C12 (g) = 242 kJ/mol 

Electron affinity of Cl (g) = - 348 kJ/mol 

Lattice energy of NaCl (s) = - 787 kJ/mol 

Heat of formation of NaC1 (s) = - 411 kJ/mol 

(c) Write the electronic configuration of iron 
(At. No. 26). What is the number of unpaired 
electrons in Fe2+  and Fe3+  ions ? Calculate 
the magnetic moment of Fe2+  ion in gB  

units. 

5. Answer any one part : 	 5 

(a) (i) What are nuclear fission and fusion ? 
Illustrate with suitable examples. 

(ii) 6°  Co has a half-life of 5.26 years. If 27 

one gram of this was allowed to decay, 
how many kg would be present after 
three half-lives ? 

(b) The bond length of 1H  80Br  is 141 pm. 
Calculate the wave number in cm-1  for 
J = 0 --> J' = 1 transition. 
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CHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2014 

CHEMISTRY 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

Note : 

(i) Attempt all questions. 

(ii) All questions carry equal marks. 

1. Answer any five parts : 	 2x5=10 

(i) What principles or rules are violated in the 
following electronic configurations ? 

(a) 1s2  2s3  

(b) 1s2  2s2 2n2 	
y 

2n1 
1-x r' 

(ii) Assuming that the atoms are touching each 
other, what would be the inter-nuclear 
distance between two fluorine atoms in F2 •? 

(iii) For each of the following pairs, which one 
has higher ionization energy ? 

(a) Na, Na+  
(b) Li, F 
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(iv) Name the least and the most electronegative 
element in the Periodic Table. 

(v) Give two industrial uses of hydrogen. 

(vi) Are alkali metals good reducing agents or 
oxidizing agents ? Give reasons. 

(vii) Why do alkaline earth metals form more 
complexes as compared to the alkali metals-? 

2. (a) Answer any two parts of the following : 4x2=8 

(i) The first ionization energy of 
magnesium (at. no. 12) is greater than 
that of sodium (at. no. 11), but position 
is reversed in case of second ionization 
energy. Explain. 

(ii) Using Born — Haber cycle, explain why 
does AEC13 ionise when dissolved in 
water. 

(iii) Explain why diamond is hard and a 
bad conductor of electricity, whereas 
graphite is soft and a good conductor of 
electricity. 

(b) Why does beryllium form covalent 
compounds ? 	 2 

OR 

List any four properties in which boron 
differs from the rest of the elements (Al, Ga, 
In, Tl) of its group. 	 2 
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3. (a) Describe the structure of diborane molecule. 
Explain the nature of bonding in it. 	4 

(b) Using the concept of hybridisation, predict 
the shape of [SiF6] 2-  ion. 	 4 

(c) Trihalides of nitrogen cannot be oxidised to 
pentahalides. Explain. 	 2 

OR 
Why is hydrazine unstable ? Explain. 	2 

4. (a) Write chemical equations for the hydrolysis 
of NC13 and PC13* Give reason for the 
difference in the products. 	 4 

OR 
Use Born — Haber cycle to explain why HF is 
the weakest acid among the hydrohalic 
acids. 	 4 

(b) Answer any three parts of the following : 2x3=6 

(i) Why is SO3  not dissolved in water 
directly during the preparation of 
sulphuric acid ? 

(ii) Why is the contact process preferred 
over lead chamber process for the 
preparation of H2SO4  ? 

(iii) What are interhalogen compounds ? 
Give an example. 

(iv) Why are the compounds of He and Ne 
not known ? 

(v) Predict the shape of XeF4  molecule on 

the basis of VSEPR theory. 

CHE-02 	 10 



5. (a) Answer any two parts of the following : 2x2=4 

(i) Why are the compounds of transition 
metals coloured and why do they 
exhibit paramagnetic behaviour ? 

(ii) What are lanthanides ? Why is their 
separation difficult ? 

(iii) Why is carbon a preferred reducing 
agent in commercial metallurgy ? 

(iv) What is smelting ? Explain with an 
example. 

(b) Give formula of any one of the following : 

(i) Hexaamminecobalt (II) chloride 

(ii) Potassium trioxalatoferrate (III) 

(c) The complex ion [Ni(CN)4]2-  is diamagnetic. 
Propose the structure for this ion on the 
basis of Crystal Field Theory. The atomic 
number of Ni is 28. 	 5 
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