C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 5)

~ Suggested Solution ~

(I)
Multiple Choices
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*
Explanation on selective MC questions:

4.
Once the 4s orbital is filled, its energy content increases and becomes higher than that of the 3d orbitals. Thus, electrons in 4s orbital are regarded as the outermost electrons.

8.
N- has an electronic configuration of 1s2 2s2 2p4, and a more stable half-filled 2p orbital will be attained after losing an electron.

11.
The graph shown only shows the “outermost seventeen electrons” but not all the electrons contained in the atom. Only ionization energies for electrons in the second, third and fourth shells are shown in the graph.

15.
Let X be Na+, so that n = 11 and it contains 10e-;


then Y would be Mg2+ (atomic no.=12) because it also contains 10e-.


Therefore, the effective nuclear charge experienced by the outermost e- of Mg2+ is greater and thus the size of Na+ is larger than that of Mg2+.

(II)
Structural Questions

1.
(a)
It is the minimum amount of energy required to remove 1 mole of electrons from 1 mole of gaseous atom to form 1 mole of singly-charged cation.


(b)
The electrons in full-filled 1s subshell, which enjoys extra stability, is closest to the nucleus and experience the strongest nuclear attraction without screening effect. 

(c)
Electron is added to the same shell and thus the effective nuclear charge of element increases across the period.

2.
(a)
H1[N]  > H1[P], because P has one more shell, the nuclear attraction experienced by the outermost electron is weaker than the case of nitrogen.


(b)
H1[P]  > H1[S], because P has a stable half-filled 3p subshell. Extra amount of energy is required to ionize a phosphorus atom.

3.

N+ > N > O



N+ > N:
because it is more difficult to remove an e- from a cation than from a neutral 

atom.



N > O:
because N has a stable half-filled 2p subshell, extra amount of energy is 


required to ionize an atom of N.
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