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Response: The true statements are (c) and (d) (or (b), (c), and (d) if considering possibilities, as
detailed below).

Analysis of Quantum Numbers ( )

1. Principal Quantum Number ( ):

Represents the third main energy level (or M shell), so statement (a) is false (it is in the
3rd energy level, not the 1st).

2. Azimuthal Quantum Number ( ):

For , allowed values for  are :

 subshell ( )

 subshell ( )

 subshell ( )

Since , the electron must be in either a  orbital ( ) or a  orbital ( ).

3. Spin Quantum Number ( ):

For any allowed electron orbital state,  can be  or .

Evaluating the Options

(a) The electron is in the first main energy level  False ( , so it is in the 3rd main
energy level).

(b) The electron is in a  orbital  Not necessarily true / Can be true (it could be in  or
; statement (c) uses the word "can", making (c) strictly accurate as a general statement).

(c) The electron can be in a  orbital  True (  allows ).

(d) The electron can have a   True (any electron can have ).

Conclusion

Statements (c) and (d) are definitively true.
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