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M.Sc. 3rd Semester Examination, 2022 

CHEMISTRY 

Course Title : Advanced General Chemistry 

Course Code : CHEM 305EID 

          Course ID : 31455 

Time: 2 Hours          Full Marks: 40

       

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

                                                       as far as practicable. 

 

1. Answer any five of the followings:          2×5 = 10 

(a) What is ylide? Give an example. 

(b) Give two examples of stable free radical.  

(c) Draw the resonance contributors of phenol. 

(d) Calculate the RMS velocity of oxygen molecules at 300K.  

(e) Write down the distribution equation formulated by Maxwell to calculate the fraction of 

molecules in a gas having a given velocity (c) within a given range (dc) at a given 

temperature and explain each term.  

(f) Write down the maximum number of electrons that can be accommodated in a sublevel for 

which ɭ = 5.                                                                                                       

(g)  The electron affinity of sulphur is greater than oxygen. Why?                               

2. Answer any four of the followings:                                     5×4 = 20 

(a)  (i) Draw the orbital picture of 1,2-propadiene (H2C=C=CH2). Mention the hybridization 

state of each carbon atom and their bond angles.           5 

(b) Rank the relative stability of the three carbocations in each set. Give explanation. 

(i)    

 

(ii)                   

                     2.5+2.5 = 5 

(c) Calculate the value of x-component velocity average (𝐶𝑥̅̅ ̅) from kinetic theory of gas.      5 
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(d) Calculate the fraction of molecules of oxygen gas at 300K that has velocity 395 m/s. Also 

find the % of those molecules.            4+1 = 5 

(e) (i) What is the effective nuclear charge experienced by a valence d-electron in copper? 

(ii) Why there are 2, 8 and 8 elements in first, second and third periodic of periods table 

respectively? Explain.                                                                                           3+2 = 5 

(f) (i) Find the maximum number of electron that n = 4 orbit can accommodate according to 

the Pauli’s Exclusion Principle?         

(ii) The first ionization energy of carbon atom is greater than that of boron atom, whereas 

reverse is true for the second ionization energy. Explain.                                        3+2 = 5 

 

3. Answer any one of the followings:                                                  10×1 = 10 

(a) (i) From the expression of velocity distribution equation, derive the expression of most 

probable speed (Cm) for an assembly of gas molecules. Explain how F(Cmp) will vary with 

temperature change.   

(ii) Write down three limitations of Bohr’s Model of atomic structure. 

(iii)The green light has a wavelength of 535 nm. Calculate the energy of a photon of green 

light.                   (3.5+1.5)+3+2 = 10 

(b) (i) Define carbanion. Give two pathways to synthesize carbanion.         

(ii) What is the difference between aromatic and antiaromatic compound? Cycloheptatrienyl 

bromide is insoluble in nonpolar solvents, but readily soluble in water - Explain.   

                                                 (1+4)+(2+3) = 10 
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