C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 21a)

~ Suggested Solution ~

1.
State the bond angles and and hybridization of atoms a, b, c, d, and e in the following compounds.
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(a)


	Bond Angle
	Hybridization

	
	1200
	a
	sp2

	
	1200
	b
	sp3

	
	1800
	c
	sp2

	
	109.50
	d
	sp

	
	
	e
	sp3
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(b)


	Bond Angle
	Hybridization

	
	109.50
	a
	sp3

	
	1200
	b
	sp2

	
	1200
	c
	sp3

	
	1800
	d
	sp2

	
	
	e
	sp


2.
State the type of intermolecular forces in


(a)
CH3(CH2)6CH3 (l)

London force

(b)
CH3CH2COOH (l)

Hydrogen bond
3.
Why is a C—Cl bond is stronger than a C—Br bond?


The size of Cl is smaller than that of Br.  The overlapping between the orbitals of C and Cl is more effective that results in the formation of stronger -bond.
4.
Arrange the following molecules in an increasing order of boiling point:


A.
CH3CH2CH2CH2OH


(alkanol)

B.
CH3(CH2)CH(CH3)OH

(alkanol)

C.
CH3CH2CH2COOH


(carboxylic acid)

D.
CH3CH2CH2CH3


(alkane)

E.
CH3CH2CH2CHO


(aldehyde)

Intermolecular forces of A, B and C are hydrogen bonds.  [B < A < C]

Intermolecular force of E is dipole-dipole attraction.

Intermolecular force of D is London force. [the weakest]

(
D < E < B < A < C

5.
Which one has a higher boiling point, methylpropane or butane? Why?


Butane has a higher boiling point.

It is because that butane has a straight chain structure and it has a larger surface area in contact with other molecules, so that larger dipole can be induced.
6.
Buta-1,3-diene has two double bonds. The molecular is planar.


(a)
Why is the molecule planar?


Buta-1,3-diene:  H2C=CH–CH=CH2

The -bonds in buta-1,3-diene molecule are formed by the side-way overlap of the four 2p orbitals together.  A planar structure enables the -electrons cloud to delocalize so that the molecule becomes more stable.

(b)
Explain why the carbon-carbon bond lengths in buta-1,3-diene are different from 


that of a normal C—C or C=C bond.




(Normal bond length of C—C: 0.154nm, C=C: 0.134nm)


Since the -electrons are delocalized in the conjugated system, two resonance structures could be formed.  Therefore, the covalent bond between C2 and C3 exhibits multiple bond character (i.e. shorter than a single bond), while that between C1 and C2 (or C3 and C4) exhibits single bond character (i.e. longer than a double bond). 
7.
Draw the molecular shapes of the following organic molecules. Show also the hybridizations of the atoms.


(a)
CH3NH2







(b)
CH2=CH—CH3
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(c)
CH3CH2OH






(d)
CH3—C(C—H
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