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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2012 

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-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. 

Note : Answer all the five questions. 

Cyr 
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Use the following data whenever required : 

Planck's Constant, h = 6.626 x 10-34  J s 

Velocity of light, c = 2.998 x 108  m s -1  

	

1. 	Answer any two parts : 

(a) Name two experimental observations which 
could not be explained on the basis of 
classical physics. 

(b) Amongst the following which is the 
strongest bond and which is the weakest ? 

C - H, C - C, C=C  and C - C/ 

(c) Covalent radius of carbon increases, 
decreases or remains constant with increase 
of s-character in the different hybridized 
states ? 

	

2. 	Answer any two parts : 	 4 

(a) Write the resonance structures of 

(i) (CH3)2  SO4  

(ii) FNO2  

(b) Arrange the following ionic compounds in 
order of increasing lattice energy KC1, KBr, 
CaCl2  and MgCl2  

Give reason for your order 

(c) In the ground state of K (at. no =19) how 
many electrons have m1 = +1 as one of their 
quantum numbers ? 

CHE-01 	 2 



	

3. 	Answer any two parts : 
(a) The iodine bromide molecule (IBr) has a 

bond length of 2.49 A° and a dipole moment 
of 1.21 D. Calculate the effective charges 
on the I and Br atoms in IBr in units of 
electronic charge, e. (1D = 3.34 x 10 -3° C m, 
electronic charge, e= 1.602 x 10 -19  C) 

(b) Write the expression for vibrational energy 
(Evib) and name the various terms used in 
it. Explain the term, zero point energy. 

(c) Calculate the number of a-particles and 
13 particles emitted during the transformation 

of a 9 
23

0
2 Th nucleus to 2°8  Pb nucleus. 82 

	

4. 	Answer any two parts : 	 8 
(a) A proton is accelerated to one - tenth the 

velocity of light. Suppose its velocity can be 
measured with a precision of ± 1%, what 
must be the uncertainty in its position 
(in nm) ? (mass of proton = 1.673 x 10 -27  kg) 

(b) (i) Which has larger H - N - H bond 

angles, NH3  or NH2 ? Give reason 

for your answer. 

(ii) The 1:C / 6 C ratio in the fossil of a 

plant is 1/16th of that in a living plant. 
How old is the fossil ? 

(t for C = 5720 years) y2 	6 14  
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(c) Using M.O. theory predict the following 
about NO+ and NO-  ions. 

(i) Which of them is paramagnetic 

(ii) Which of them has longer nitrogen-
oxygen bond length ? 

5. 	Answer any one part : 

(a) The shortest wave number absorption line 
in the rotational spectrum of HC/ is at 20.70 

-1 cm . 

(i) Which are the two levels involved in 	1/2 

this transition ? 

(ii) What is the value of the rotational 1/2 

constant B for HC/ ? 

(iii) Calculate the moment of inertia for 2 
HC/. 

(iv) Calculate the bond length of HC/ 	2 
(in pm) (reduced mass of 
HC/ = 1.627 x 10 27kg) 

(b) (i) 	Which set of hybrid orbitals are used 	2 

by the central atom in AIC/4-  and 

HCN 

	

(ii) Calculate the number of photons of a 	2 
radiation with A= 560 nm which can 
produce 198.6 J of energy. 

	

(iii) Ti 3+  has one unpaired electron, what 	1 
is the value of its magnetic moment in 
B.M. ? 
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CHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2012 

CHEMISTRY 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 hours 	 Maximum Marks : 50 

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

1. 	Answer any ten of the following : 	lx10=10 
(a) Amongst NaF, LiF and KF which one is the 

most soluble in water and which one is the 
least soluble ? 

(b) Which one of the following alkali metal 
carbonates is thermally the least stable ? 
Li2CO3, Na2CO3, K2CO3, Cs2CO3  

(c) Name the blocks into which the elements in 
the periodic table have been divided. 

(d) Which of the following elements has the 
highest electron affinity ? 

F, Cl, Br, I 
(e) Write the electronic configuration of the 

atom whose atomic number is 24. 

(f) Write the IUPAC name and symbol of the 
element having atomic number 105. 
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(g) List the factors which affect the atomic size 

of the elements. 

(h) Which of the following elements has the 

highest first ionisation energy ? 

B, C, N, 0 

(i) What is catenation ? 

(i) 
	

How many unpaired electrons are there in 

[ Cr (CN)6  [3-  complex ion ? (Atomic 

number of Cr is 24). 

(k) What is the most common oxidation state 

of the transition elements of 3 d series ? 

(1) Give the coordination number and oxidation 

number of cobalt in [ Co(NH3)5  Cl ]2 + ion. 

(m) Give one example of a species which is 

isoelectronic with 02-  ion. 

2. 	(a) Define hydrogen bonding. What are the 	4 
types of H-bonding ? Give one example of 

each type. 

(b) Draw and explain the structure of [ BeF4]2- 	4 

ion on the basis of valence Bond Theory. 

(c) Explain why there is a difference in the 	2 

bond angles of NH3  (107°) and PH3  (93°30'). 

OR 

Explain the difference between white 

phosphorus and red phosphorus. 

CHE-02 	 10 



	

3. 	(a) How is diborane prepared ? Discuss the 	4 
nature of bonding in diborane. 

(b) Explain why trimethylamine is a stronger 

Lewis base than trisilylamine. 

OR 

	

Explain why does SiC/4  undergo hydrolysis 	4 
whereas CCI4  does not. 

(c) Give reasons why Cu2 + ions are colored 	2 

and paramagnetic whereas Zn2 + ions are 

colourless and diamagnetic. The atomic 

numbers of Cu and Zn are 29 and 30, 

respectively. 

	

4. 	(a) Write the chemical equations of reactions 	4 
involved in the extraction of copper from 

the copper pyrites, CuFeS2. 

(b) Answer any three of the following : 	2x3=6 
(i) Why is the C/OC/ bond angle in C120 

greater than the tetrahedral angle ? 

(ii) What are pseudohalogens and why 

are they so called ? Give at least two 

examples. 

(iii) Complete any two of the following 

equations : 

XeF6  + Si02  --> 

Xe03 + NaOH --> 

2XeF6 + 6 H2O —> 

(iv) What are clathrates of noble gases ? 
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5. 	(a) Write the chemical formulae of any two of 

the following : 	
1x2=2 

(i) Potassium hexafluorocobaltate (III) 

(ii) Potassium trichloromono-ethylene 

platinate (II) 

(iii) Tetraammine aqua bromochromium 

(III) nitrate 

(iv) Dichlorobis (ethylenediamine) cobalt 

(II) monohydrate 

(b) Explain the hybridisation of cobalt and 	4 

shape of diamagnetic [ Co (CN)6 ]3-
complex ion on the basis of Valence Bond 

Theory. (The atomic number of Co is 27). 

(c) What is lanthanide contraction ? Explain 	4 
its consequences. 
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