C. Y. Yeung (AL Chemistry)


Quiz on “Atomic Structure” and “Ionic Bonding”
Name: _________________
Class: ________ (   )

Date: __________

1.
Niels Bohr proposed a model for the hydrogen atom which is based on its emission spectrum.


(a)
Briefly described the Bohr model and how it can be used to explain the features of the atomic emission spectrum of hydrogen. (5 M)



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________


(b)
Briefly describe how the ionization enthalpy of hydrogen can be estimated from its atomic emission spectrum. (2M)



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________

2.
Explain why LiNO3(s) and KNO3(s) behave differently upon heating. (2M)


__________________________________________________________


__________________________________________________________


__________________________________________________________

3.
(a)
Define “the first electron affinity of an element”. (2M)



_______________________________________________________



_______________________________________________________


(b)
Write an equation for the first electron affinity of fluorine. (2M)



_______________________________________________________


(c)
Sketch the variation of the first electron affinity of N, O, F and Ne, and 
explain your answer. (4 M)
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_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________



_______________________________________________________


(d)
Define the “first ionization of an element”. (2M)



_______________________________________________________



_______________________________________________________

4.
(a)
Write the electronic configuration of a potassium atom in ground state. (1M)



_______________________________________________________


(b)
Sketch a graph to show the successive ionization enthalpies of potassium. (2M)



(c)
K+ and Cl- ions are isoelectronic.



(i)
What is the meaning of the term “isoelectronic”? (2M)




___________________________________________________




___________________________________________________



(ii)
Compare the size of K+ and Cl- ions. Explain your answer. (2M)




___________________________________________________




___________________________________________________




___________________________________________________




___________________________________________________

5.
You are given the following data:


The first, second and third ionization enthalpies of magnesium are +740, +1500 and +7700 kJ mol-1 respectively.  The standard enthalpy changes of atomization of magnesium and chlorine are +149 and +121 kJ mol-1 respectively.  The electron affinity of chlorine is -364 mol-1.  The theoretical values of lattice enthalpies of MgCl(s), MgCl2(s) and MgCl3(s) are –753, –2489 and –5440 kJ mol-1 respectively.

(a)
Draw enthalpy level diagrams for the formations of MgCl(s), MgCl2(s) and MgCl3(s) and calculate their values of
[image: image3.jpg]


.
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(b)
Which of these three compounds is/are energetically stable with 
respect to their constituent elements? (1M)



_______________________________________________________


(c)
Calculate the enthalpy change for the hypothetical reaction:




2 MgCl(s) ( MgCl2(s) + Mg(s)


using the
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values you calculated in part (a). (2M)

6.
The crystal structure of a compound AxBy can be described as a simple cubic lattice of A atoms with B atoms at the middle of all the edges.


(a)
What is the empirical formula of this compound? (2M)



_______________________________________________________


(b)
What are the coordination numbers of an A atom and a B atom 
respectively? (2M)



_______________________________________________________

7.
The figure below shows the unit cell of calcium fluoride:



(a)
What is the coordination numbers of calcium and fluoride ion? (2M)


_______________________________________________________


(b)
Work out the unit cell contents and hence deduce the empirical 
formula of calcium fluoride. (3M)


(c)
If the size of the cubic unit cell is 0.545 nm, calculate the density of 
calcium fluoride.
[Relative atomic masses: Ca=40.1, F=19.0,  
Avogadro’s no. = 6.023 ( 1023 mol-1] (3M)

Ca2+





F-
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