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The elements of the Periodic Table are arranged in order of increasing atomic number:

6 e Metal elements are on the left side and non-metals elements are found on the right side ® el
7 e Groups (columns) on the Periodic Table contain elements with same number of outer
electrons, indicated by the group number on the Periodic Table
Elements within the same group have the same valency and have similar chemical
3 properties as they have the same number of electrons in their outer electron shell. @O
Group Number 1 2 3 4 5 6 7 0
Valency 1 2 3 4 3 2 1 0
The electron arrangement of the first 20 elements can be written.
9 1st Energy Level holds 2nd Energy Level holds 3rd Energy Level holds 4th Energy Level holds ® @ @
2 electrons 8 electrons 8 electrons 8 electrons
Electrons Arrangements of the first 20 elements are found on page 6 of the data booklet
Every element is made up of very small electron shell
particles called atoms. (energy level)
i roton
e each atom has a nucleus contains p ©<—electron
protons and neutrons
10 « electrons move around the outside S B®O©
of the nucleus. nucleus
(positively charged)
neufron
Particle Location Charge Mass
Proton Nucleus +1 1 amu
11 ®0|0O
Neutron Nucleus Neutral 1 amu
Electron Outside Nucleus -1 Approx zero
12 The atomic number of an element is equal to the number of protons. ®lelo
Atoms are neutral because atoms have the same numbers of protons and electrons
13 |The mass number of an atom is equal to the number of protons plus neutrons IS
Isotopes are atoms of the same element which have:
14 o the same atomic number but a different mass numbers ® OO
o the same number of protons but a different number of neutrons
Most elements have more than one isotope and an element is a mixture of the different isotopes
mass number _______ >3
. N a symbol
atomicnumber 11 —
15a|The number of protons, neutrons and electrons can be found from the atomic no. and mass no. DHON®)
Number of protons = atomic number =11
Number of neutrons = mass number - atomic number =23-11 =12
Number of electrons = number of protons (for neutral atoms only) =11
charge
mass number ______, 1g 2 «— &
atomicnumber ______, g O i <«—___ symbol
15b|The number of protons, neutrons and electrons can be found from the atomic no. and mass no. @ @ @
Number of protons = atomic number =8
Number of neutrons = mass number - atomic number =18-8 =10
Number of electrons = number of protons - charge =8-(-2) =10
Relative atomic mass is the average atomic mass of all the isotopes of an element
o RAM is rarely a whole number because it an average of different masses
16 SSHS)

e.g. The RAM of Chlorine is 35.5 (The two chlorine isotopes are 35Cl and 37Cl)
As RAM is closer to 35 than 37 there must be more 35Cl atoms in sample than 37Cl atoms
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Answer |% Correct

Reasoning

2015

A 92

Atomic number = number of protons .. atomic number = 26
Mass number = number of protons + number of neutrons
. mass number = 26 + 30 = 56

2015

B |88

Isotope number of protons _ number of neutrons
L ame . different
Definition: atomic number mass number
XA W and X have different numbers of protons .. W and X not isotopes
MB W and Y have same humber of protons but different numbers of neutrons
XIC X and Y have different numbers of protons .. X and Y not isotopes

XID Y and Z have different numbers of protons .. Y and Z not isotopes

2015

D |67

[XIA CI ions have an electron arrangement of 2,8,8
XIB S? ions have an electron arrangement of 2,8,8
XIC Ar atoms have an electron arrangement of 2,8,8
MD Na" ions have an electron arrangement of 2,8

2016

D 48

[XIA electrons have negligible mass so removal of electron has no effect on mass no.
(XIB no change to the number of protons so atomic humber is unchanged

XIC no change to the number of protons so charge of nucleus is unchanged

MD atom X (e.g. Na 2,8,1) becomes ion X* (e.g. Na 2,8) loses an occupied energy level

2017

XA if atomic number = 24 then number of protons = 24
XIB if atomic number = 45 then number of protons = 45
MC atomic number = no of protons = 21 and mass ho.= protons+neutrons = 21+24 = 45
XD if atomic number = 24 then number of protons = 24

2018

Particle Location Charge Mass
Proton in nucleus +1 1 amu

Neutron in Nucleus 0 1 amu

Electron | outside nucleus -1 Approx O

2019

XA All elements in group 1 have 1 electron in its outer shell

[XIB All elements in group 2 have 2 electrons in its outer shell

MC All elements in group 7 have 7 electrons in its outer shell

XD All elements in group 8 (apart from Helium) have 8 electrons in its outer shell

2019

XA This ion has a negative charge as it has more electrons than protons

[XIB This atom has no charge as it has equal humbers of protons and electrons
XIC This atom has no charge as it has equal numbers of protons and electrons
MD This ion has a 2+ positive charge as it has 2 less electrons than protons
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Nat5 Answer Reasoning

2014 79 Number of protons = atomic number =79
1byi 79 Number of electrons = atomic number - charge =79-0 =79
(i) 118 Number of neutrons = mass ho - atomic no. =197 -79 =118
2014 ) atomic number ) mass number
Answer from: Same but different
1bqii) number of protons number of neutrons
Particle Location Charge Mass
2016 1 Proton in nucleus +1 1amu
la(i) 0 Neutron in nucleus 0 1 amu
Electron | outside nucleus -1 approx zero
Particle Location Charge Mass
2016 Proton in nucleus +1 1
‘ Electron I ‘ 1 I rorto ucleu amu
la(“) Neutron in nucleus 0 1 amu
Electron | outside nucleus -1 approx zero
2016 Relative atomic mass is the average mass of the different isotopes of the same
1 145 element in a sample. As there are equal quantities of N and '°N in the sample,
b the RAM is halfway between 14 and 15.
2016 118 Mass number = 197 (from passage) Atomic number = 79 (from data booklet)
5b Number of neutrons = mass number - atomic number = 197 - 79 = 118 neutrons
2017 atomic number . mass number
Isotopes Same but different
la number of protons number of neutrons
Isotope Protons Neutrons Electrons
36 .
2017 | bifferent number of 15 AT 8 36-18=18 18
1b neutrons in each AP 18 38-18 = 20 18
= Ar 18 40-18 = 22 18
2017 Relative atomic mass is the average mass of the different isotopes of the same
1 36 element in a sample. As the average mass is 36.2 of isotopes with masses of 36,
C 38 and 40 the mass abundant isotope must be 36 as the average is closest to 36.
2018 5 The two lines on the graph represent the two different isotopes
6ai of boron with mass numbers of 10 and 11.
2018 (10x20) + (11x80) 200+880
10.8 ram = = =10.8
6a(ii 100 100
2018 14 C Atomic number = number of protons = 6

6b 6

Mass number = no. of protons + no. of neutrons = 6+8 = 14
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10 Libay| Lla
mchH
11 1 4
Lla mc L4a
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me L1bg)
14 | mc2 | L1b mch mcb | mc4 | Llbiy| mc4 Llcgiy L2bgiy| L1b
mcH
15a | mel | Lla | me3 [mc24| Llan | L1b Libgy| Lla mcb | Llce L2bdy| Lla
L1agi
7
15b mcé 'i‘;c L13a6)| mcé L9d me5 | L1la
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Tnt2 | Answer |% Correct Reasoning
2000 No. of protons = atomic number =23
1 A 67 No. of neutrons = mass humber - atomic number =51-23 =28
No. of electrons = atomic number - charge =23-0=23
2000 D 5 5 Tsotopes Same atomic humber but different mass humber
2 PES | same number of protons but different number of neutrons
2001 MA Sodium is in group 1 and has an electron arrangement of 2,8,1
A 90 [XIB Phosphorus is in group 5 has an electron arrangement of 2,8,5
2 [XIC Chlorine is in group 7 has an electron arrangement of 2,8,7
XID Argon is in group O has an electron arrangement of 2,8,8
2002 A 87 Element Aluminium Hydrogen Todine Maghesium
1 Date of Discovery 1825 1766 1811 1808
2002
3 B 77 Number of neutrons = mass number - atomic number = 35-17 = 18
2002 [XIA Chlorine atoms have 17 electrons .. Chloride Cl" ions have 18 electrons
D 67 XIB Sulphur atoms have 16 electrons .. Sulphide S? ions have 18 electrons
6 XIC Argon atoms have 18 electrons
VD Sodium atoms have 11 electrons .. Sodium Na* ions have 10 electrons
2003 B 71 Atoms are neutral when: total positive charge = total negative charge
3 .. In neutral atoms: number of protons = number of electrons
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2003

Same atomic number but different mass humber

B Sulphur atoms have electron arrangement 28,6 . S is 2,8,8

Isotopes
o) C 75 OTOPES | same number of protons but different number of neutrons
2003 A 81 Atomic number = number of protons = 26
24 Mass number = number of protons + number of neutrons = 26+30 = 56
2004 In neutral atoms: number of protons = number of electrons
A 66 .
o) Number of protons = atomic number = 26 = number of electrons
2005 [XIA Halogens (group 7) have 7 electrons in their outer shell
B 8 9 B Noble gases have a full outer electron shell ..2,8,8 is a Noble Gas (Argon)
4 XIC Alkali metals (group 1) have 1 electron in their outer shell
XID Transition Metals (block between groups 2+3) do not have a full outer shell
2005 Atoms of the same element must have the same atomic number and same number of protons.
D 5 8 Isotopes of the same element have the same number of protons but can have different
5 numbers of neutrons (hence a different mass number)
2006 Mass number — 23 N Mass number = no of protons + neutrons
3 Atomic number — 11 Atomic number = no of protons
2006 B Same atomic number but different mass number
8 2 Isotopes -
o) Same number of protons but different number of neutrons
2006 XA Chlorine atoms have electron arrangement 2,8,7 .. Cl"is 2,8,8

66

XIC Argon atoms have electron arrangement 2,8,8
MD Sodium atoms have electron arrangement 2,8,1 .. Na" is 2,8

2007

0o

92

XlA Fluorine is in group 7 and is in a different group from Argon (group 0)

MB Krypton and argon are both in Group O and have similar chemical properties
[XIC Potassium is in group 1 and is in a different group from Argon (group 0)
XD Zinc is a transition metal and is in a different group from Argon (group 0)

2007

D 65

XA Isotopes have different nuclei as they have different numbers of neutrons
[XIB TIsotopes have different mass numbers due to different numbers of neutrons
XIC Isotopes have different numbers of neutrons

D Isotopes have same number of protons but different numbers of neutrons

2008

C 95

XIA ammonia is a compound with the formula NH3

XIB carbon dioxide is a compound with the formula CO:
MC fluorine is a diatomic element with the formula F
XID methane is a compound with the formula CH4

XIA number of electrons = no of protons in neutral atoms

2008 D 8 1 XIB number of neutrons = mass number - atomic number
4 XIC number of protons = number of electrons in a neutral atom
MD number of protons = number of electrons in a neutral atom
2008
6 A 76 Charge on ion = number of protons - number of electrons = 19-18 = +1
2009 [XIA Tsotopes have same number of protons but W=17 protons and X=11 protons

B |89

B Isotopes have same number of protons but different number of neutrons
[XIC Isotopes have same number of protons but X=11 protons and Y=17 protons
[XID Isotopes have same number of protons but ¥=17 protons and Z=18 protons
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2010

C 86

XIA mass = (1x12) + (2x16) = 12+32 = 44amu
XIB mass = (1x14) + (2x18) = 14+36 = 50amu
MC mass = (1x12) + (1x16) + (1x18) = 12+16+18 = 46amu
XID mass = (1x14) + (1x16) + (1x18) = 14+16+18 = 48amu

Particle Location Charge Mass
2011 p .
D 7 2 roton in nucleus +1 1T amu
4 Neutron in nucleus 0 1amu
Electron | outside nucleus -1 approx zero
201l A 8 8 Atomic number = number of protons = 26
5 Mass number = number of protons + number of neutrons = 26 + 30 = 56
2012 XA lithium has a mass humber of 7 and oxygen has a mass number of 16

D 81

XIB lithium has an atomic number of 3 and oxygen has a atomic number of 8
XIC lithium has 1 outer electron (group 1) and oxygen has 6 outer electrons (group 6)
MD Lithium (2,1) and oxygen (2,6) both have 2 occupied energy levels (electron shells)

2012

C 40

XA Fluorine forms negative ions as it is a non-metal.

XIB lithium atoms (2,1) forms lithium Li* ions with electron arrangement of 2

MC sodium atoms (2,8,1) forms sodium Na* ions with electron arrangement of 2,8
XID Neon is a Noble Gas (group 0) and already has an electron arrangement of 2,8

2013

C 92

Particle Location Charge Mass
Proton in nucleus +1 1 amu

Neutron in nucleus 0 1amu

Electron | outside nucleus -1 approx zero

2015

C 94

XA water is a compound of hydrogen and oxygen with formula H20
XIB methane is a compound of carbon and hydrogen with formula CH4
MC fluorine is a diatomic element with formula F2

XID ammonia is a compound of nitrogen and hydrogen with formula NHs

2015

C |93

XA zinc is a transition metal .. different chemical properties to group O argon
(XIB potassium is in group 1 .. different chemical properties to group O argon

MC krypton and argon have same chemical properties as they are both in group O
D chlorine is in group 7 .. different chemical properties to group O argon

2015

D 84

XA the number of protons + neutrons is the mass number (not the atomic number)
[XIB the number of neutrons is independent of the number of protons and electrons
XIC the nhumber of neutrons is independent of the number of protons and electrons
D atoms are neutral as number of protons = number of electrons

Int2 Answer Reasoning
2000 In same group of  |Elements in the same group of the periodic table have the same chemical properties
30 per‘iodic table e.g. alkali metals (group 1) and noble gases (group 0)
2000 . The relative atomic mass is the average mass of all the different
Answer to include: |. . ) I
3b isotopes of strontium. Each isotope has a mass which is a whole number.
2001 19 No. of protons = atomic number =19
1 20 No. of neutrons = mass number - atomic humber = 39-19 = 20
a 19 No. of electrons = atomic number - charge =19-0=19
2001 Same no. of protons but Same atomic number but different mass number
. Isotopes -
1b different no. of neutrons Same number of protons but different number of neutrons
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2004

81
B8

Mass number — 81 Br'

lag) Atomic number ———— 35

2004 No. of protons = atomic number =35

laci 46 No. of neutrons = mass number - atomic number = 81- 35 = 46
aci) No. of electrons = atomic number - charge =35-0=35

2004 Equal per‘cem‘age of If relative atomic mass closer to 79 than 81 More 79 present than 81

If relative atomic mass half way between to 79 and 81 |Equal amounts of 79 and 81
lb 79 and 81 presem’ If relative atomic mass closer to 81 than 79 More 81 present than 79
Atomic humber = no. of protons = 9
2005

1b

(9| Fl19] 1]

Atomic Number = 9 . Element is Fluorine
Mass number = no. of protons + no of neutrons = 9+10 = 19
Charge = no. of protons - no. of electrons = 9-10 = -1

2006 26 Number of protons = atomic number = 26
3 30 Number of neutrons = mass - atomic number = 56 -26 = 30
¢ 23 Number of electrons = no of protons - charge = 26 - (+3) = 23
2007
2 Atomic number = no. of protons = 2
1b()
Lithium atoms have an electron arrangement of 2,1 (p1 data booklet)
2007 L . .
20r20 Lithium ions attain a full outer shell by losing 1 electron
13aqi) ' Li > Lifve
21 > 2
2008 29 34 No of protons = atomic number (lower number)
1bi) 29 36 No of neutrons = mass number (upper no.) - atomic number (lower no.)
2008 Isotopes Isotopes Same atomic number but different mass number
]_b(ii) P P Same number of protons but different number of neutrons
2009 11 No. of protons = atomic humber =11 =11
1 No. of neutrons = mass number - atomic humber =24-11 =13
a 13 No of electrons = atomic number - charge =11-0 =11
2009 Sodium has an electron arrangement of 2,8,1 (p7 data booklet)

1bi)

e inner shell holds a maximum of 2 electrons
¢ next shell holds a maximum of 8 electrons
next shell has one electron (but can hold a maximum of 8)

2009
1bgii)

Positive nucleus
attracts electrons

The positively charge nucleus is attracted to the negatively charges
electrons spinning around the nucleus.

electron shell

proton

2010 (O<+——electron
Nucleus
la
nucleus
neutron
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2010

Mass number no. of protons +  no. of neutrons

8 E 3 + 5
1b() - 8
2010 |\ imber of protons equals |Atoms are electrically neutral because the number of positive
1bqii) number of electrons  |protons equals the number of negative electrons.
2010 28 Particle Magnesium atom | Mg?" ion
! Electron Arrangement 28,2 2,8
9d
2012 1 B Mass N° = 11 Mass number = protons + neutrons = 5+6
lc(') 5 AtomicN°— b5 Atomic number = no of protons =5
2013 Same group in Elements in the same group of the periodic table have similar chemical
la(“) Periodic Table properties e.g. alkali metals in group 1, noble gases in group O
2013 1 Number of protons = atomic humber =1
4 2 Number of neutrons = mass no - atomic no. =3-1 =2
a 1 Number of electrons = atomic number - charge =1-0 =1
2013 1 Relative atomic mass is the average mass of the isotopes in a sample.
4p If r.am. = 1 them the majority of the sample must also have a mass of 1
2013 Ca 5 Cd® + 2e
11a 288 2,882 2,88
Calcium atom Calcium ion
2014 79 Number of protons = atomic number =79
79 Number of electrons = atomic number - charge =79-0 =79
Zb(') 118 Number of neutrons = mass no - atomic no. =197 -79 =118
2014 .
. Answer from: Same atomic number but different o> number
Zb(”) number of protons number of neutrons
2015
la 126 No. of neutrons = mass number - atomic number = 210 - 84 = 126
2015 atomic number mass number
: S but di t
1b Answer from UM pumber of protons ut differen number of neutrons
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Past Paper Question Bank
Natb
TrefficLights - \nit 1.2a Periodic Table & Atomic Structure JABChem

outeame 2000|2001|2002|2003/2004(2005(2006|2007|2008|2009|2010| 2011 {2012 {2013
Credit |Credit |Credit|Credit|Credit|Credit|Credit|Credit|Credit|Credit|Credit|Credit |Credit |Credit
6 7
8
9 18a
10
11 15a
12
13
14 | 10b 11ag) 9a(i) 9b 11b)
10a(
15a | 10a 9agi) 15b6y| 9a 11 Oaty
10a(ii
15b 11c 13b 10b
16 | 10c 11aqii) 13a0 9ai) | 10a 9c 10b
13a(i
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SG6 Credit Answer Reasoning
2000C Atom | protons | neutrons Particle Location Charge Mass
28g;j 14 14 Proton in nucleus +1 1 amu
].OCI g 14 15 Neutron in nucleus 0 1 amu
30g;j 14 16 Electron | outside nucleus -1 approx zero
2000¢ isotopes Isotobes Same atomic number but different mass number
10b P OTOPES [ 5 ame number of protons but different number of neutrons
2000¢ 28, Relative (average) Atomic Mass (28.11) is closest to 28 so 28Si must
[ .
10c¢ be the most common isotope.
2003¢ isotopes Tsotobes Same atomic number but different mass number
lla(i) P OTOPES [ same number of protons but different number of neutrons
2003¢C
11agi ¢l More *°Cl isotope in sample as average 35.5 is closer to 35 than 37
ii
2003C Particle | Number no. of protons = atomic number (bottom number)
profon 7 ho. of neutrons = mass number - atomic number
11C neutron 18
electron 18 no. of electrons = number of protons - charge
2003C Magnesium atoms have an electron arrangement of 2,8,2.
281 s
18a Mg’ ions have lost one electron so have electron arrangement of 2,8,1
2005C
. 2 ®Li and "Li isotopes present in sample
13G(|)
2005€ 6.9 am . 6X10+7x90 60 +630 _ 690
13a(ii) ' o 100 100 100
2005¢C Particle | Number | |no of protons = atomic number (bottom number)
proton 3 _ .
no. of neutrons = mass number - atomic number
13b neutron 4
electron 2 no. of electrons = number of protons - charge
2006C Isotopes Isotones Same atomic humber but different mass number
90(,‘) P OTOPES ['same number of protons but different number of neutrons
2006C
3 1 1.1 is nearer 1 than 2 so more 'H present than °H
90(||)
Atom | protons | neutrons
2006¢ 1 1 0 |[no of protons = atomic number (bottom number)
Aaiii) . no. of neutrons = mass number - atomic humber
) 1 1
2007¢ Equal proportions of |The relative (average) atomic mass is an average. Average of 107 and 109 =
10a each isotope (107+109)/, = 108 if isotope masses 107 and 109 are equal.
Particle Number No. of protons = atomic humber = 47 (3 mark)
2007¢C proton 47 No. of neutrons = mass number - atomic number = 107 - 47 = 60 (& mark)
10b neutron 60 No of electrons in neutral atom - no. of protons = atomic number = 47
electron 26 1+ ion has one less electron than proton ..no. of electrons = 46 (1 mark)
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Particle Location Charge Mass
2008¢ ()1 Proton in nucleus +1 1 amu
150 (ii) Electronor e Neutron in nucleus 0 1amu
Electron | outside nucleus -1 approx zero
2008C Pam:cle Nugwct))er' No of protons = atomic number = 90
roton
15b(|) npeuTr‘on 144 No of neutrons = mass no. - atomic no. = 234 - 90 = 144
2009¢C 10 | 10 Number of Protons = atomic humber (lower number)
Qa 10 11 Number of Neutrons = mass number - atomic number
10 12 (top humber) (lower number)
2009¢ Isotopes Tsotopes Same atomic number but different mass number
9b P OTOPES [ 5ame number of protons but different number of neutrons
2009C : -
20 The average atomic mass = 10.2 from masses of 10,11 and 12. The most
Oc common type of atom must be 10 as average 10.2 is closest to 10
2011¢ isotopes Tsotobes Same atomic number but different mass number
].lb(l) P OTOPES |5 ame number of protons  but different number of neutrons
2011¢C 8 10 Number of Protons = atomic number (lower number)
.. umber of Neutrons = mass number - atomic number
(“) (top number) (lower number)
2013¢C 63 mass number @ —— p
IOa(i) 29 atomic number ——p Cu
2013C
100(‘_) 34 Number of neutrons = mass number - atomic number = 63 - 29 = 34
i
2013C 64 The relative atomic mass is the average rta:afirce _ 63+65 - 64
10b of the masses of the different isotopes amc::s - 2 -
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Nat5 Past Paper Question Bank k
TrefficLishts  nit 1.2a Periodic Table & Atomic Structure JABChem

2000(2001{2002|2003|2004|2005|2006|2007|2008|2009|2010| 201120122013

General | General | General | General | General | General | General | General | General | General | General | General | General | General

Outcome

8 10a(ii

9 8a 10bqi)

10 10a 10a

11

12 8b 10a 9a

13

14

15a

15b

16
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SG General

Answer

Reasoning

20016
8a

The 15" shell can hold a maximum of 2 electrons
The 2" shell can hold a maximum of 8 electrons.

20016 no. of protons Atoms are neutral because they have an equal number of positive charges
8b equals no. of electrons |(protons) and number of negative of negative charges (electrons)
20056 same cher‘nical All elements in the same group have the same chemical properties
10a(ii) properties and the same number of outer electrons
(or same no. of outer electrons)
20066

10a

nucleus

nucleus is positively charged because it contains positive protons
and neutral neutrons

20066
10bi)

Electrons will form 4 pairs of electron in outer shell of neon to
give electron arrangement 2,8

20096

12 Metal Atomic Number: number of protons in an atom
10a 17 | Non-metal ||Metals are found on the left hand side of STEPS on Periodic Table
20116 Number of positive | Atoms are neutral because:
9a charges equal the number Number of protons = number of electrons
of negative charges (Positive charges) (Negative charges)
20126

10a

Nucleus

The nucleus at the centre of an atom is positively charged and contains
protons and neutrons
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