C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 9)

Name: _________________
Class: ________ (   )

Date: __________

1.
(a)
Define the first ionization enthalpy of an atom.

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


(b)
Why does helium have the highest first ionization enthalpy of all elements?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


(c)
Why does the first ionization enthalpy generally increases from lithium to neon?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

2.
(a)
The first four successive ionization enthalpies of an element A are 578, 1817, 2746 and 10813 kJ mol-1 respectively.  To which group in the Periodic Table does A belong?


_________________________________________________________________


(b)
What can you deduce from the fact that the spectral lines in the atomic spectrum of hydrogen are not equally spaced?


_________________________________________________________________


_________________________________________________________________


(c)
The convergence limit of hydrogen atom for the Lyman series occurs at 3.275 ( 1015 Hz.  Calculate the ionization enthalpy of hydrogen, in kJ mol-1. (Planck’s Constant = 6.626 ( 10-34 Js;  Avogadro Constant = 6.023 ( 1023 mol-1)

3.
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?

__________________________________________________________________


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

__________________________________________________________________

4.
Draw an enthalpy level diagram and calculate the lattice enthalpy of calcium fluoride using the following data:
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= -1203 kJ mol-1
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= +193 kJ mol-1
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= +590 kJ mol-1
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= +1145 kJ mol-1
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= +158 kJ mol-1
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= -333 kJ mol-1
5.
The size of three anions is in the order: Br- < H- < I-.  Briefly explain why H- is smaller than I-, but larger than Br-.

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

6.
Each of the following electron configuration shows one of the excited states of an atom of the same element Z.

	excited atom
	electronic configuration

	A
	1s2 2s2 2p2 4s1

	B
	1s2 2s2 2p2 3d1

	C
	1s2 2s2 2p2 3s1



(a)
Name element Z.  Give the ground state electronic configuration of Z using the electron-in-boxes notation.


(b)
When the excited atoms A, B and C return to the ground state, each of them will emit a radiation with a particular frequency.  Arrange the frequencies which they will emit in a descending order.  Explain your answer briefly.

___________________________________________________________________

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


(a)
What is the coordination number of calcium ion?
____________


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

fluoride.


(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]
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