1.
Consider the composition of the species W, X, Y and Z below. Which species is an anion? 

	Species
	Number of protons
	Number of neutrons
	Number of electrons

	W
	9
	10
	10

	X
	11
	12
	11

	Y
	12
	12
	12

	Z
	13
	14
	10


A.
W

B.
X

C.
Y

D.
Z

2.
Energy levels for an electron in a hydrogen atom are

A.
evenly spaced.

B.
farther apart near the nucleus.

C.
closer together near the nucleus.

D.
arranged randomly.

3.
What is the electron configuration for an atom with Z = 22?

A.
1s22s22p63s23p63d4

B.
1s22s22p63s23p64s24p2

C.
1s22s22p63s23p63d24p2
D.
1s22s22p63s23p64s23d2
4.
Which statement is correct for the emission spectrum of the hydrogen atom?

A.
The lines converge at lower energies.

B.
The lines are produced when electrons move from lower to higher energy levels.

C.
The lines in the visible region involve electron transitions into the energy level closest to the nucleus.

D.
The line corresponding to the greatest emission of energy is in the ultraviolet region.

5.
What is the correct sequence for the processes occurring in a mass spectrometer?

A.
vaporization, ionization, acceleration, deflection

B.
vaporization, acceleration, ionization, deflection

C.
ionization, vaporization, acceleration, deflection

D.
ionization, vaporization, deflection, acceleration

6.
How many protons, neutrons and electrons are there in the species 26Mg2+?

	
	Protons
	Neutrons
	Electrons

	A.
	10
	14
	12

	B.
	12
	14
	10

	C.
	12
	26
	10

	D.
	14
	12
	12


7.
Which ion would undergo the greatest deflection in a mass spectrometer?

A.
16O+
B.
16O2+
C.
18O2+
D.
(16O18O)+
8.
How many electrons are there in all the d orbitals in an atom of xenon?

A.
10

B.
18

C.
20

D.
36

9.
How many neutrons are there in the ion 18O2–?

A.
8

B.
10

C.
16

D.
20

10.
What is the electron arrangement of silicon?

A.
2.4

B.
2.8

C.
2.8.4

D.
2.8.8

11.
Which statement is correct about the isotopes of an element?

A.
They have the same mass number

B.
They have the same electron arrangement

C.
They have more protons than neutrons

D.
They have the same numbers of protons and neutrons

12.
What is the difference between two neutral atoms represented by the symbols [image: image1.wmf]210

84

Po and [image: image2.wmf]210

85

At?

A.
The number of neutrons only.

B.
The number of protons and electrons only.

C.
The number of protons and neutrons only.

D.
The number of protons, neutrons and electrons.

13.
What is the symbol for a species that contains 15 protons, 16 neutrons and 18 electrons?

A.
[image: image3.wmf]S

31

16


B.
[image: image4.wmf]-

3

31

16

S


C.
[image: image5.wmf]-

P

31

15


D.
[image: image6.wmf]-

3
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15

P


14.
What is the electron arrangement of an Al3+ ion?

A.
2, 8

B.
2, 3

C.
2, 8, 3

D.
2, 8, 8

15.
What is the electron configuration for the copper(I) ion, (Z = 29)?

A.
[Ar]4s23d9

B.
[Ar]4s13d10

C.
[Ar]4s13d9
D.
[Ar]3d10
16.
State the number of protons, electrons and neutrons in the ion [image: image7.wmf]7

15

N3–.
17.
State the electron arrangements of the following species:

Si ........................................................................................................................................

P3– ........................................................................................................................................

18.
The relative atomic mass of chlorine is 35.45. Calculate the percentage abundance of the two isotopes of chlorine, 35Cl and 37Cl in a sample of chlorine gas.

19.
The diagram below (not to scale) represents some of the electron energy levels in the hydrogen atom.

________________________________   n = 
________________________________   n = 6

________________________________   n = 5

________________________________   n = 4

________________________________   n = 3

________________________________   n = 2

________________________________   n = l

(i)
Draw an arrow on the diagram to represent the electron transition for the ionization of hydrogen. Label this arrow A.

 (ii)
Draw an arrow on the diagram to represent the lowest energy transition in the visible emission spectrum. Label this arrow B.

20.
A sample of germanium is analysed in a mass spectrometer. The first and last processes in mass spectrometry are vaporization and detection.

(a)
(i)
State the names of the other three processes in the order in which they occur in a mass spectrometer.

 (ii)
For each of the processes named in (a) (i), outline how the process occurs.

 (b)
The sample of germanium is found to have the following composition:

	Isotope
	70Ge
	72Ge
	74Ge
	76Ge

	Relative abundance / 
	22.60
	25.45
	36.73
	15.22


(i)
Define the term relative atomic mass.

 (ii)
Calculate the relative atomic mass of this sample of germanium, giving your answer to two decimal places.
21.
The element vanadium has two isotopes, [image: image8.wmf]V

50

23

 and [image: image9.wmf]V,

51

23

 and a relative atomic mass of 50.94.

(a)
Define the term isotope.

 (b)
State the number of protons, electrons and neutrons in [image: image10.wmf]V.

50

23


 (c)
State and explain which is the more abundant isotope.

 (d)
State the name and the mass number of the isotope relative to which all atomic masses are measured.

22.
(a)
Use the Aufbau principle to write the electron configuration of an atom of germanium.

 (b)
The successive ionization energies of germanium are shown in the following table:

	1st
	2nd
	3rd
	4th
	5th

	Ionization energy /
kJ mol–1
	760
	1540
	3300
	4390
	8950


(i)
Identify the sub-level from which the electron is removed when the first ionization energy of germanium is measured.

 (ii)
Write an equation, including state symbols, for the process occurring when measuring the second ionization energy of germanium.

 (iii)
Explain why the difference between the 4th and 5th ionization energies is much greater than the difference between any two other successive values.

23.
(a)
Define the term isotope.

 (b)
A sample of argon exists as a mixture of three isotopes.


mass number 36, relative abundance 0.337%
mass number 38, relative abundance 0.0630%
mass number 40, relative abundance 99.6%


Calculate the relative atomic mass of argon.

 (c)
State the number of electrons, protons and neutrons in the ion 56Fe3+.


electrons: ............................. protons: ............................. neutrons: ...........................

24.
(a)
Evidence for the existence of energy levels in atoms is provided by line spectra. 
State how a line spectrum differs from a continuous spectrum.

 (b)
On the diagram below draw four lines in the visible line spectrum of hydrogen.

[image: image11.wmf]Low energy

High energy


(c)
Explain how the formation of lines indicates the presence of energy levels.
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