Question 1. 

The main differences between the various forms of primary bonding are: 

Ionic--there is electrostatic attraction between oppositely charged ions. 

Covalent--there is electron sharing between two adjacent atoms such that each atom assumes a stable electron configuration. 

Metallic--the positively charged ion cores are shielded from one another, and also "glued" together by the sea of valence electrons. 

Question 2.

(a). Magnesium has two electrons in its outermost shell while chlorine has seven electrons in its outer shell. Magnesium can ionize by losing its two outer shell electrons to give Mg2+. Chlorine atoms ionize by gaining an electron to form Cl-. So the ionization of one magnesium atom provides sufficient electrons to ionize two chlorine atoms. Magnesium and chlorine bonding ionically, the resulting compound having the formula MgCl2.
(b). Silicon, like carbon, has four outer shell electrons, giving it a valency of 4. Also, as in carbon, the bonds are directed towards the corners of a tetrahedron. Oxygen has six outer shell electrons. A silicon atom forms single covalent bonds with four oxygen atoms giving a tetrahedron of SiO4. As an oxygen atom has a valency of 2, and only one valency per oxygen atom is used in forming the tetrahedron, the unit should be referred of as SiO44-. The oxygen atoms at each corner of the tetrahedron are bonded covalently to the silicon atoms in the neighbouring tetrahedra.

Question 3.
The intermolecular bonding for HF is hydrogen, whereas for HCl, the intermolecular bonding is van der Waals. Since the hydrogen bond is stronger than van der Waals, HF will have a higher melting temperature.
Question 4.
We are asked to compute the densities of totally crystalline and totally amorphous polypropylene, from the Equation 4.6 in the textbook, such that
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Rearrangement of this expression leads to
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 are the variables for which solution are to be found. Since two values of [image: image8.png]


 and C are specified in the problem, two equations may be constructed as follow:
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=0.544. Solving the above two equations for [image: image20.png]
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 leads to 
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And 

[image: image24.png]Ps1Psa(Ca = C1)

— 0946 L
B P o sl ey





Question 5. 
A molecule of amino caproic acid contains 6 carbon atoms, 2 oxygen atoms, 1 nitrogen atom and 13 hydrogen atoms. Its molecular weight, therefore, is
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When the compound condenses with itself to give a linear polymer molecule one molecule of water is created for each link between molecules so that the molecular weight of the repeating unit in the chain molecule is
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If the average molecular weight of the PA 6 is 175 kg then it must contain 
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The degree of polymerisation of the PA 6 is 1547.

Question 6. 
a) From the tabulated data, we are asked to compute[image: image29.png]


, the number-average molecular weight. This is carried out below.
	Molecular Weight Range (g/mol)
	xi
	Mean Mi
	XiMi

	8,000-20,000
	0.05
	14,000
	700

	20,000-32,000
	0.15
	26,000
	3900

	32,000-44,000
	0.21
	38,000
	7980

	44,000-56,000
	0.28
	50,000
	14,000

	56,000-68,000
	0.18
	62,000
	11,160

	68,000-80,000
	0.10
	74,000
	7400

	80,000-92,000
	0.03
	86,000
	2580
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b) From the tabulated data, we are asked to compute[image: image32.png]


 , the weight-average molecular weight. This determination is performed as follows:

	Molecular Weight Range (g/mol)
	wi
	Mean Mi
	wiMi

	8,000-20,000
	0.02
	14,000
	280

	20,000-32,000
	0.08
	26,000
	2080

	32,000-44,000
	0.17
	38,000
	6460

	44,000-56,000
	0.29
	50,000
	14,500

	56,000-68,000
	0.23
	62,000
	14,260

	68,000-80,000
	0.16
	74,000
	11,840

	80,000-92,000
	0.05
	86,000
	4300
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c) We are now asked if the number-average degree of polymerization is 477, which of the polymers in Table 4.3 is this material? It is necessary to compute[image: image35.png]


,
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The mer molecular weights of the polymers list in the table are as follow:

      Polyethylene--28.05 g/mol 

      Poly(vinyl chloride)--62.49 g/mol 

      Polytetrafluoroethylene--100.02 g/mol 

      Polypropylene--42.08 g/mol 

      Polystyrene--104.14 g/mol 

      Poly(methyl methacrylate)--100.11 g/mol 

      Phenol-formaldehyde--133.16 g/mol 

      Nylon 6, 6--226.32 g/mol 

Therefore, polytetrafluoroethylene is the material since its mer molecular weight is closest to that calculated above.
d) The weight-average degree of polymerization may be calculated using Equation 4.4b, since and were computed[image: image38.png]M. and
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, in portions (b) and (c) of this problem. Thus 
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Question 7.
In order to determine whether Niobium has an FCC or a BCC crystal structure, we need to compute its density for each of the crystal structures. For FCC, N=4, and [image: image43.png]a
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. Also, from the periodic table, its atomic weight is 92.91 g/mol. Thus for FCC 
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For BCC, n=2, and [image: image47.png]


, thus
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Which is the value provided in the problem statement. Therefore, Niobium has a BCC crystal structure.

