C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 10)

Name: _________________
Class: ________ (   )

Date: __________

Suggested Solution

(II)
Structural Questions
1.
(a)
(i)
H(H: 
2(0.028) = 0.056nm



(ii)
H(OH:
0.028+0.066 = 0.094nm



(iii)
C(H:
0.077+0.028 = 0.105nm




C(N:
0.077+0.070 = 0.147nm




N(H:
0.070+0.028 = 0.098nm

(b)
In the case of H2O, the calculated value agrees well with the actual value, but in case of H2, the calculated value is much smaller than the actual value.  This is because there are no inner electrons in H2 and therefore the significant repulsion between the two nuclei lengthens the H(H bond.
2.
C, N and O have the same number of inner electrons as they are in the same period.  
Since the screening effects in their atoms are approximately the same while the same 
outer electrons do not screen each other effectively.  Thus, the effect of increasing 
nuclear charge outweighs the effect of repulsion between electrons.  Therefore, the 
covalent radius increases in the order of O < N < C.

Besides, the bond length decreases as the electron density between 2 nuclei increases.  
Therefore, the bond length of triple bond < double bond < single bond.  The bond length 
increases in the order of: N(N < C(C < O=O < N=N < C=C < O(O < N(N < C(C
3.
Since Si has one more inner shell than C, the effective nuclear charge experienced by 
the outermost electron of Si is weaker. Hence, Si atom has a larger size and the 
overlapping of the valence orbitals of 2 Si atoms is less effective, resulting in a weaker 
Si(Si bond. Therefore Si(Si bond has a smaller bond enthalpy.
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4.
(a)

(b)
The electron geometry of QH2 is linear, while that of RH2 is tetrahedral.

(c)
The presence of lone pairs affects the underlying geometry. 


(We recognize this when we state the electron geometry, which includes the lone pairs. However, the molecular shape does not include lone pairs, though it is determined by them.)

(d)
Nothing. (Of course, you would show Cl, with its one bond and three lone pairs, instead of H.)

(e)
BeH2 and OH2 (or H2O)
5. (a) – (d)
	Lewis structure:
	
	[image: image1.png]




	Electron geometry:
	Trigonal planar
	Tetrahedral

	Molecular shape:
	Trigonal planar
	Trigonal pyramidal

	Real element:
	B
	N


6.

	Formula:
	NO2+
	NO2
	NO2-

	Name:
	nitronium ion
	nitrogen dioxide
	nitrite ion

	Total number of 
valence electrons (VE):
	16 
	17
	18

	Lewis structure:
	[image: image2.png][o=N=0]*
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	Electron geometry:
	linear
	trigonal planar
	trigonal planar

	Molecular shape:
	linear
	bent / V-shaped
	bent / V-shaped


7.
(a)
Linear

(b)
sp

(c)
One sp orbital of C overlaps with the 1s orbital of H to form a  bond.  Another sp orbital of C overlaps with the sp orbital of N to form another  bond.  The two remaining unhybridized p orbitals of C overlap with the two unhybridized p orbitals of N to form two  bonds. The bond angles (H(C(N is 1800.
8.
The C atom in CH3 is sp3 hybridized.  The C atoms in C(C bond are sp hybridized.  The C(C  single bond is formed by the overlapping of the sp3 and sp orbitals.  The C(C bond is formed by the overlapping of the sp orbitals and lateral overlapping of the p orbitals.


The bond angles:
(H(C(H = 109.50,






(C(C(H = 1800,






(C(C(C = 1800,






(H(C(C = 109.50
9.
(a)
A hydrogen atom must be covalently bonded to a highly electronegative atom (such as O, N or F).  The highly electronegative must have a lone pair of electrons.

(b)
Hydrogen bonding does not occur with H2S because sulphur is less electronegative than oxygen, and thus the hydrogen nucleus is not completely exposed.


Besides, the sulphur atom is larger than oxygen atom, so that the charge density on the sulphur atom of H2S is lower than that of an oxygen atom in water molecule.
10.
(a)
10-50 kJ mol-1

(b)
2-nitrophenol forms only intramolecular hydrogen bonds but not intermolecular hydrogen bonds, so that only van der Waals’ forces exist between molecules, therefore it has a lower melting points.


4-nitrophenol forms both intermolecular hydrogen bonds and van der Waals’ forces, therefore it has a higher melting point.
END
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