C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 5)

Name: _________________
Class: ________ (   )

Date: __________

(I)
Multiple Choices

1.
Which equation relates to the first ionization energy of bromine?


A.
Br(g) ( Br-(g) - e-

B. 
Br(g) ( Br+(g) + e-
C.
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Br2(g) ( Br-(g) - e-
D.
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Br2(g) ( Br+(g) + e-
2.
What kind of orbital must an electron with the principal quantum number n=2 occupy?


A.
a spherically-shaped orbital

B.
either an s or p orbital


C.
the orbital closest to the nucleus

D.
a dumb-bell-shaped orbital

3.
The electronic configurations of four elements are given as below. Which of these elements has the highest first ionization energy?


A.
1s2 2s2 2p3



B.
1s2 2s2 2p4

C.
1s2 2s2 2p6 3s1



D.
1s2 2s2 2p6 3s2 3p3
4.
Which of the following ions contains five unpaired d-electrons?


A.
Cr3+



B.
Fe3+

C.
Mn3+



D.
Ni2+
5.
The orbitals of a nitrogen atom may be represented as shown:

	1s
	
	2s
	
	
	2p
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A.



B.



C.



D.


6.
Which of the following ions contains an unpaired electron?


A.
Ca2+



B.
Cu2+

C.
K+



D.
Ti4+
7.
The second ionization enthalpy of calcium is 1150 kJ mol-1. Which of the following correctly represents this statement?


A.
Ca(g) ( Ca2+(g) + 2e-




H( = +1150 kJ mol-1

B.
Ca+(g) ( Ca2+(g) + e-




H( = +1150 kJ mol-1

C.
Ca (g) ( Ca2+(g) + e-




H( = -1150 kJ mol-1

D.
Ca+(g) ( Ca2+(g) + e-




H( = -1150 kJ mol-1
8.
Which of the following particles would, on losing an electron, have a half-filled p subshell?


A.
C-



B.
N


C.
N-



D.
O+
9.
For which element does its ground state atom have no paired p electrons?

	
	element
	atomic number

	A.
	Carbon
	6

	B.
	Oxygen
	8

	C.
	Neon
	10

	D.
	Magnesium
	12


10.
The graph shows the logarithm of the ionization energies for the outermost seventeen electrons in an atom of an element X.



Which of the following could be X?


A.
argon


B.
calcium


C.
chlorine


D.
potassium

11.
Which of the following elements has the highest second ionization energy?


A.
O


B.
F


C.
Ne


D.
Na

12.
Atoms X and Y have the electronic configurations shown below:


X:
1s2 2s2 2p6 3s2 3p6 3d10 4s2

Y.
1s2 2s2 2p4

Which one of the following compounds are they likely to form?


A.
XY



B.
XY2

C.
X2Y



D.
XY4
13.
Which of the following electronic configurations represents an element that forms a simple ion with a charge of -3?


A.
1s2 2s2 2p6 3s2 3p1



B.
1s2 2s2 2p6 3s2 3p3

C.
1s2 2s2 2p6 3s2 3p6 3d1 4s2


D.
1s2 2s2 2p6 3s2 3p6 3d3 4s2
14.
An ion Q2+ contains 44 protons. What is the electronic configuration of Q2+?


A.
[Ar] 3d10 4s2 4p5 4d5



B.
[Ar] 3d10 4s2 4p6 4d2

C.
[Ar] 3d10 4s2 4p6 4d6



D.
[Ar] 3d10 4s2 4p6 4d8
15.
Gaseous particle X has an atomic number n and a charge of +1.  Gaseous particle Y has an atomic number of (n+1) and has the same number of electron as X

Which of the following statements correctly describe X and Y?




(1)
X has a larger radius than Y.




(2)
X requires more energy than Y when a further electron is removed from each 


particle.




(3)
X releases more energy than Y when an electron is added to each particle.


A.
(1), (2) and (3) are correct


B.
(1) and (2) only are correct


C.
(2) and (3) only are correct


D.
(1) only is correct

16.
A species Z has the following electronic configuration:



What could Z be?




1.
Cl+ ion




2.
S atom




3.
Ar2- ion


A.
(1), (2) and (3) are correct


B.
(1) and (2) only are correct


C.
(2) and (3) only are correct


D.
(1) only is correct

(II)
Structural Questions
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.
Compare and explain the first ionization energy of
(a)
nitrogen and phosphorus;


(b)
phosphorus and sulphur.
(a)
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

(b)
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

3.

Arrange the following chemical species in the order of decreasing ionization enthalpy. Explain your arrangement.









N+, N and O


______________________________________________________________________


______________________________________________________________________


______________________________________________________________________


______________________________________________________________________


______________________________________________________________________







Log I.E.





number of electrons
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