New Way Chemistry for Hong Kong A-level

Suggested Solutions for GCE Questions

Part 1   Atoms, Molecules and Stoichiometry (Book 1, p. 86 – p.88)

16.
(a)
For 
[image: image1.wmf]8

16

O:

	Type of particle
	Number
	Charge
	Location

	proton
	8
	+1
	nucleus

	neutron
	8
	0
	nucleus

	electron
	8
	–1
	electron shell surrounding nucleus



(b)
For 
[image: image2.wmf]32

74

Ge:



No. of protons = 32, no. of neutrons = 42, no. of electrons = 32.



Electronic configuration: 1s2  2s2  2p6  3s2  3p6  4s2  3d10  4p2
17.
(a)
An ideal gas is one which obeys the ideal gas equation, pV = nRT. The  gas particles have negligible volume and intermolecular forces of attraction.


(b)
No, the gas would not behave as an ideal gas. This is because butane molecule with molecular mass of 58 which is not negligible in size and intermolecular forces are significant because it liquefies partially.


(c)
As the pressure is increased the molecules become closer together, so that intermolecular van der Waals’ forces of attraction can overcome the kinetic energy of the molecules, thereby causing the gas to liquefy.


(d)
The main forces that occur between molecules of butane are van der Waals’ forces of attraction due to induced dipole attraction.


(e)
Using the ideal gas equation,



pV = nRT = 
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    = 49.7


(f)
Propane is used instead of butane because propane is a smaller molecule, thus it is more volatile (lower boiling point) and vaporizes more easily than butane.

18.
(a)
Possible answers are as follows:



   m/e
        Ion
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(b)
ICl3
Oxidation number of I = +3

Mr of ICl3 = 127 + 3(35.5) = 233.5

% by mass of I = 
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 ( 100 = 54.4%


(c)
(i)
ICl3 + 3I–  (( 2I2 + 3Cl–



(ii)
2 mol S2O32–  1 mol I2



2 mol I2  1 mol ICl3
( 4 mol S2O32–  1 mol ICl3
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= 
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    (where v = volume of S2O32– in dm3)



v
= 0.0171 dm3 = 17.1 cm3

19
Number of moles of BaSO4 = 
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.

047

233

.

4

 = 0.008 77 mol

· Number of moles of Al2(SO4)3 = 
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= 
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20.
(a)
isotope: atoms of the same element with same number of protons (same atomic number) but different numbers of neutrons (different mass numbers).



relative atomic mass: the weighted average of the relative isotopic masses of its natural isotopes on the carbon-12 scale.


(b)
27 is the atomic number of cobalt, which is the number of protons contained in the nucleus of the atom.



60 is the mass number of cobalt, which is the sum of the number of protons and neutrons in the nucleus.


(c)
Radioactive decay is a first order reaction. The half-life is the time taken for the radioactivity of a radioactive substance to drop to half of its initial value and it is a constant.

As the half-life of 60Co is known, the time taken for the initial radioactivity to drop to a level that requires replacement can be calculated.

21.
(a)
2 peaks

	
	
	m/e
	35
	37

	
	
	Ion
	35Cl+
	37Cl+

	
	
	Rel. abundance
	3 (most intense)
	1



(b)
3 peaks

	
	
	m/e
	70
	72
	74

	
	
	Ion
	(35Cl2)+
	(35Cl37Cl)+
	(37Cl2)+

	
	
	Rel. abundance
	9

(most intense)
	6
	1


22.
(a)
Isotope of elements is atoms with the same number of protons but with different numbers of neutrons.

(b) 
[image: image16.wmf]35

79

Br, 
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(c) Relative atomic mass
= 79 ( 0.505 + 81 ( 0.495



= 79.99




= 80.0  (3 sig. fig.)

	
	(d)
	(i)
	[image: image18.png]Rel.
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	(ii)
	m/e
	158
	160
	162

	
	
	
	Ion
	(79Br2)+
	(79Br81Br)+
	(81Br2)+

	
	
	
	( Rel. abundance
	0.5 ( 0.5
	0.5 ( 0.5 ( 2
	0.5 ( 0.5

	
	
	
	i.e.
	1
	2
	1


23.
(a)
Relative atomic mass
= (32 ( 0.95) + (33 ( 0.0076) + (34 ( 0.042) + (36 ( 0.000 2)




= 32.09

(b) No. of neutrons in 
[image: image19.wmf]16
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S = 36 – 16 = 20

24.
(a)
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2  particles give 2 ( 4 amu.



Total mass no. on RHS = 224 + 8 = 232.



2  particles give –2 charge.



Total no. of protons on RHS = 88 + 4 – 2 = 90.


(b)
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(c)
(i)

[image: image27.wmf]88

224

Ra ( 
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Rn + 
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(ii)
Rn is an inert gas (gp VIII) with an octet configuration. Hence Rn is unreactive.




However, its nucleus has a very high neutron/proton ratio and is therefore unstable. It will undergo radioactive decay to give smaller nuclei.



(iii)

[image: image30.wmf]86

220

Rn is radioactive. It emits  particles and has a short half-life of about 4 days.




Radiation from Rn makes it hazardous to our health.

25.
(a)
H2X + 2NaOH (( Na2X + 2H2O


(b)
(i)
No. of moles of NaOH = 
[image: image31.wmf]000
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 ( 0.1 = 2.5 ( 10–3  mol



(ii)
No. of moles of H2X = 
[image: image32.wmf]2

1

(2.5 ( 10–3) = 1.25 ( 10–3  mol



(iii)
No. of moles of H2X in 500 cm3 = 1.25 ( 10–3 ( 
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= 2.5 ( 10–2  mol




Mr = 
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(iv)
conc. H2X = 2.5 ( 10–3 ( 2 mol dm(3




= 5.0 ( 10–3 mol dm(3
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