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CHE-01/02  

B.Sc. Examination 

15362 	 June, 2019 
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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CHE-01 I 

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

June, 2019 

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 10-34  Js 

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

Avogadro's Constant, NA  = 6.022 x 1023  mol-1  

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

(a) Which of the following molecules can absorb 

in microwave region ? 

CO or Br2  

(b) Complete the following reaction : 

14 ri 	14 m + . 
6 -+ 7 

Which type of radioactive decay is it ? 

(c) Why do covalent compounds have lower 
melting and boiling points than ionic 
compounds ? 
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. Answer any two parts of the following : 	2x2=4 

(a) Dipole moment of SO 2  is not zero while that 
of CO2  is zero. Justify it on the basis of 
VSEPR theory. 

(b) Write the electronic configuration for the 
following : 
(i) F-  ion (F, atomic number = 9) 
(ii) IC+  ion (K, atomic number = 19) 

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

in gri  unit (Atomic number of Mn = 25). 
3. Answer any two parts of the following : 	2x3=6 

(a) What are the characteristics of a 
well-behaved wave function ? Illustrate with 
the help of suitable diagrams 

(b) Define gerade and ungerade molecular 
orbitals. Which of the following molecular 
orbitals are gerade ? 
(i) r bonding orbital 

ir*  antibonding orbital 

(c) 27 
60 Co has a half-life of 5.26 years. If 1.0 g 
was allowed to decay, how many kg would 
be present after (i) one half-life, (ii) three 
half-lives, and (iii) five half-lives ? 

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

(a) Explain the type of hybridisation in 
sulphur hexafluoride. Draw the shape of 
SF6  molecule. 
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(b) (i) Give Born-Haber cycle for BaC1 2 
 formation. 

(ii) Which one out of NaC1 and MgC1 2  is 
more soluble in water ? Explain. 

(c) The interatomic distance of 14/4160 molecule 
is 115 pm. Calculate 

(i) its reduced mass, 

(ii) its moment of inertia, and 

(iii) the wave number of the line 

corresponding to the lowest absorption 

in m 1  unit. 

5. Answer any one part of the following : 	1x5=5 

(a) (i) How many normal modes of vibration do 

you expect for SO2  molecule ? 

(ii) Compound X exhibits molar extinction 

coefficient of 245 m 2  mol-1  at 450 nm. 

What concentration of X in a solution 

will cause a 25% decrease in the 

intensity of 450 nm radiation, when 

the solution is placed in a 

0.01 m absorption cell ? 

(b) Using Bohr's atomic model, derive the 

expression for calculating the radius of orbit 
in He+  ion. 
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CHE-02 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2019 

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) Give the systematic name and symbol of the 

element having atomic number 110. 

(b) Out of C, N and 0, which one has the 

highest first ionisation energy ? 

(c) What is the largest use of hydrogen ? 

(d) On burning in excess of air, which one of Li, 

Na and K forms superoxide as the final 

product ? 
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(e) Which one of BeCO 3, MgCO3  and CaCO3  is 
thermally the least stable ? 

(f) Write the chemical formulae of the carbides 
of boron and aluminium. 

(g) Which one of the silicon compounds is used 
as a thermal insulator ? 

(h) Which one of the elements of Group 15 forms 
the largest number of oxides ? 

(i) Which one of the elements of Group 16 has 
the highest first ionisation energy ? 

(j) Which one of the halogen elements is solid at 
room temperature ? 

(k) Which one of the noble gases is the most 
abundant in nature ? 

(1) What is the highest oxidation state exhibited 
by manganese ? 

(m) Name any one ore of lanthanides. 

(n) What is the oxidation state .of cobalt in 
[Co(NH3)5NO2]C12  ? 

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

(a) Describe the important features of the Long 

Form of the Periodic Table. 
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(b) Amongst the ions Na+, Mg2+, F-  and 02-, 

which one has the largest ionic radius and 

which one has the smallest ionic radius ? 
Explain. 

(c) Explain the effect of hydrogen bonding on 
the boiling points of hydrides of Group 16 
elements. 

(d) How does the conductivity of aqueous 
solutions of alkali metal salts vary down the 
group ? Explain. 

(e) How does the solubility of sulphates of 
alkaline earth metals in water vary down 
the group ? Explain. 

(f) How do boron and aluminium react with 
sodium hydroxide ? Write the chemical 
equations of the reactions. 

(g) Why is carbon dioxide a gas and silicon 
dioxide a solid at room temperature ? Explain. 

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

(a) What is hydrazine ? How is it prepared ? 

(b) What is the chemical formula of sodium 
thiosulphate and how does it react with 
iodine solution ? 
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(c) Why do noble gases form compounds only 

with oxygen and fluorine ? 

(d) The aqueous solutions of salts of hypohalous 

acids are alkaline in nature. Explain. 

(e) The observed magnetic moment of 

[Co(H20)6] 2+ ion is higher than the spin-only 

value. Explain. 

(0 What are rare-earth elements and why are 

they so named ? 

(g) What is electronic isomerism ? Explain with 

an example. 

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

(i) Which one of sodium and magnesium 

will have a higher second ionisation 

energy ? Explain. 

(ii) What is cold combustion ? Explain. 

(iii) Why do alkali metals act as strong 

reducing agents ? 

(iv) Why do alkaline earth metal ions form 

more complexes than the alkali metal 

ions ? Explain. 
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(b) Answer any two of the following : 	2x3=6 

(i) Compare LiA1H4  and NaBH4  as 

reducing agents. 

(ii) Trimethylamine behaves as a good 

Lewis base whereas trisilylamine 

behaves as a very weak base. Explain. 

(iii) Write a short note on phosphate 

fertilizers. 

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

CHE-02 

(i) What are peroxo acids of sulphur ? How 

are they different from each other ? 

(ii) List the factors responsible for making 

fluorine the most powerful oxidising 

agent. 

(iii) Why did Neil Bartlett think that xenon 

can be oxidised with PtF6  ? 

(iv) Explain why TiO2  is white, while TiCl3 

 is violet in colour. 
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(b) Answer any two of the following : 	2x3=6 

(i) The complex ion [Ni(CN)4] 2-  is 

diamagnetic in nature. Predict its 

structure on the basis of Valence Bond 

theory. Atomic number of nickel is 28. 

(ii) What are lanthanides ? What is their 

most common oxidation state and how 

is it formed ? Explain. 

(iii) Describe the reactions involved in the 

extraction of chromium from the 

chromite ore. 
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