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Response: The correct answer is (5).

Explanation

In the free-radical chlorination mechanism of methane:

Option (1) is the Initiation step, where ultraviolet light ( ) causes homolytic cleavage of
the  bond to form two chlorine radicals ( ).

Options (2) & (3) are the standard Propagation steps that yield chloromethane ( )
and regenerate a chlorine radical ( ).

Option (4) is a subsequent Propagation step where a chlorine radical abstracts a
hydrogen atom from chloromethane ( ) to form a chloromethyl radical ( ).

Why (5) is incorrect:

To produce dichloromethane ( ), the chloromethyl radical ( ) must react with a
chlorine molecule ( ), not hydrogen chloride ( ):

Free hydrogen radicals ( ) are not generated during free-radical halogenation due to the high
bond energy involved.
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