The Periodic Table — 2022 IGCSE

1. June/2022/Paper_11/No.21
Part of the Periodic Table is shown.

Which element is a metal?

o !!
2. June/2022/Paper_11/No.22 \6

The elements sodium to argon form Period 3 of the Periodic Tab::&

Which row describes the trend across Period 3 from left to ri

number of metallic
outer-shell electrons character

ber

decreases decreases decreases
decreases incre decreases

increases d increases
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3. June/2022/Paper_11/No.23
Lithium, sodium and potassium are elements in Group | of the Periodic Table.

Which statement about these elements is correct?
A Lithium has the highest melting point and the lowest density.
Lithium has the highest density and the most violent reaction with water.

B
C Potassium has the highest melting point and the highest density.
D

Potassium has the lowest melting point and the least violent reaction with water.



4. June/2022/Paper_11/No.24
Which statement describes a transition element?

A

B
C
D

It can act as a catalyst and some of its compounds can also act as catalysts.
It forms white compounds with sulfur, oxygen, chlorine and bromine.
It has a low density and a piece of it will float on water.

It is a very poor conductor of electricity.

5. June/2022/Paper_11/No.25
Which diagram represents the arrangement of the outer-shell electrons of a noble gas?

A B C De
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6. June/2022/Paper_12/No.21 Q
Part of the Periodic Table is 5@0

Which element is a metal

= )




7.

8.

9.

June/2022/Paper_12/No.22

The elements sodium to argon form Period 3 of the Periodic Table.

Which row describes the trend across Period 3 from left to right?

number of metallic group
outer-shell electrons character number
A decreases decreases decreases
B decreases increases decreases
Cc increases decreases increases
D increases increases increases

June/2022/Paper_12/No.24
Lithium, sodium and potassium are elements in Group | of the Periodic Table

Chlorine, bromine and iodine are elements in Group VIl of the Periodic

Which row identifies the least dense of these elements in each gr

Group | Group VI
A lithium chlorine
B lithium iodine
c potassium chlorine
D potassium iodine

Which elementis am

June/2022/Paper_13/No.21
Part of the Periodic Table i
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10. June/2022/Paper_13/No.22
The elements sodium to argon form Period 3 of the Periodic Table.

Which row describes the trend across Period 3 from left to right?

number of metallic group
outer-shell electrons character number
A decreases decreases decreases
B decreases increases decreases
C increases decreases increases
D increases increases increases

11. June/2022/Paper_13/No.23
Lithium and sodium are in Group | of the Periodic Table.

Which statements about the properties of lithium and sodium are correcbq

1 Lithium has a lower melting point than sodium. ‘\
2 They both produce hydrogen when they react w@

3 Lithium is less dense than sodium.

4 Lithium is more reactive than sodium. @

A 1and2 B 1and4 C 2@@ D 3and4

12. June/2022/Paper_13/No.24

Which row describes the properties ical transition element?

melting used as

point catalyst
A hlg??“ yes
B high « no
c low high yes
D low low no




13. June/2022/Paper_13/No.25
Which row describes an atom of a noble gas?

number of number of number of
protons neutrons electrons
A 2 2 0
B 2 2 2
c 8 8 8
D 8 8 10

14. June/2022/Paper_21/No.21
Elements in Group IV of the Periodic Table are shown.

carbon e
silicon bq
germanium

tin ‘
lead Q
What does not occur in Group IV as it is descended? &

A The proton number of the elements increab@

B The elements become more metallic.

C The elements have more electrons j uter shell.

D

The elements have more electrﬁ

15. June/2022/Paper_21/No.

Element M forMo
o0 °

In which part of the Peri ble is M placed?

ions.

A Groupl

B Groupll

C Grouplll

D transition elements



16. June/2022/Paper_22/No.21
Elements in Group |V of the Periodic Table are shown.

carbon
silicon
germanium
tin
lead
What does not occur in Group IV as it is descended?
A The proton number of the elements increases.
The elements become more metallic.

B
C The elements have more electrons in their outer shell.
D

The elements have more electron shells. qe

17. June/2022/Paper_22/No.23 \
Which elements have both a high melting point and variable exidati tates?

A alkali metals

transition elements

B

C halogens ( @

D noble gases 0

Qlemems in Group | of the Periodic Table.

ements in Group VIl of the Periodic Table.

18. June/2022/Paper_22/No.24
Lithium, sodium and potas

Chlorine, bromine and io

L
Which row idemti& th nse of these elements in each group?
®

Group | Group VI
A lithium chlorine
B lithium iodine
c potassium chlorine
D potassium iodine




19. June/2022/Paper_23/No.21
Elements in Group IV of the Periodic Table are shown.

carbon
silicon
germanium
tin
lead
What does not occur in Group IV as it is descended?
A The proton number of the elements increases.
The elements become more metallic.

B
C The elements have more electrons in their outer shell.
D

The elements have more electron shells. qe

L/

20. June/2022/Paper_23/No.22 *\

W, X, Y and Z are elements in Period 3 of the Periodic Tabl

The numbers of outer-shell electrons in an atom of each re shown.

element n @
outersshel| trons

W 0 1
X 2

7
8
Which elements are non
A WX andb’fo’ B only C YandZ D Zonly

*



21. June/2022/Paper_23/No.23

Selenium is an element in Group VI.

Group VI elements follow similar trends to Group VIl elements.

Which statement about selenium is correct?

A

B
c
D

It has a higher density than sulfur.

It has a lower melting point than sulfur.

It has six electron shells.

It is a monoatomic element.

22. June/2022/Paper_23/No.24

Which row describes the properties of a typical transition element?

melfcing density used as

point catalyst
A high high yes
B high low no
c low high yes
D low low no

23. June/2022/Paper_23/No.25

Which row describes an atom of a n

number of
protons

o 0O o r
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number of

electrons
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24. June/2022/Paper_31/No.3
This question is about halogens and halogen compounds.

(a) Deduce the number of electrons, neutrons and protons in one atom of the isotope of chlorine
shown.

UMD BT OF @l Ot OIS oo e et ee e eean
UM BT O MBUI ONS < e e et

NUMBET Of PIOTONS ...t e e e e e st r e e e eeeeese e e e s en s areeeeeeeenanean snarnsnnnnns

(b) State why chlorine is used in water treatment.

.................................................................................................................... @ [1]
<

Aqueous chlorine reacts with aqueous potassium iodide. S

(i) Complete the chemical equation for this reaction. :‘

Cl, + ..KI - .._KCI + 2]

(i) Explain in terms of the reactivity of the halo% hy aqueous iodine does not react with

aqueous potassium chloride. :




(d) The table shows some properties of four halogens.

halogen melti;‘lagC point boili?ogcpoint ) ;ﬁ:;itgo?r:t"ﬂu; c?:n?'
fluorine =220 151

chlorine ~101 B I
bromine -7 59 312

iodine 14 184 4.93

(i) Complete the table by predicting:

e the boiling point of fluorine

e the density of liquid chlorine at its boiling point.

(ii) Predict the physical state of chlorine at —105°C.
Give a reason for your answer.

10

(2]

[Total: 11]



25. June/2022/Paper_32/No.3
This question is about Group | and Group VIl elements.

(a) Deduce the number of electrons, neutrons and protons in one atom of the isotope of potassium

shown.

K
NUMbETr Of BIECIIONS .. .. e ee e e
NUMDET Of MBUIT OIS oo e et e e e e nes
(318100 oT=Y e T e (o] o L= S

(b) Complete the chemical equation for the reaction of potassium with water to form

potassium hydroxide and a gas which pops with a lighted splint.

2K + ...H,0 — 2KOH + ......... E q

clement melti;\(?cpoint

lithium 181

SOdiUm ....................
potassium 63 LYY 70 |
rubidium 02

(i) Complete the ta

11

2]

[2]



(d) Aqueous bromine reacts with aqueous potassium iodide.
Br, + 2KI — 2KBr + I,

(i) Explain how this equation shows that bromine is more reactive than iodine.

(e) Bromine is a diatomic molecule.

State the meaning of the term diatomic.

®
(f) Bromine liquid turns into a gas very easily at room temperaturi\
Choose the word which best describes a substance tht es easily.

Draw a circle around your chosen answer.

conductor flammable :@u le volatile

Q°Q0

IS
w{.

12

(1]

[Total: 13]



26. June/2022/Paper_33/No.5(c)
(c) Deduce the electronic structure of sulfur.

Use the Periodic Table to help you.

27. June/2022/Paper_33/No.3
This question is about Group | and Group VIl elements.

(a) Deduce the number of electrons, neutrons and protons in one atom of the isotope of sodium
shown.

NUMDBEE OF IECIIONS .. eveeeee oo e e eees e eeeen e e e eneeeenes qe ...................
number of NEUINONS ... e é ............................

numMber of Protons ... ‘\ .......................................

0 [3]
(b) Sodium reacts with chlorine to produce sodium chil
(i) State the colour of chlorine gas. 00
- [1]
(i)
[1]
(iii)
2]
(iv) Sodium chloride is an ionic compound.
Describe two physical properties of ionic compounds.
oo ettt ettt ee et eeeeenteateseeeaeeteeeseeassieseeeeeeseeeseesseesstesseesetesstenseesseisceiasessenseeaseaseen
2 ettt e e e ettt Aeeaaton et ot £ eat et e e e bt e eheeae £ he e e R e eheeehnen e eat e s et enterneenseenn e tean
[2]
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(c) The table shows some properties of four Group | elements.

melting point boiling point atomic radius
element /5C /oC nm
lithium 181 1342 0.157
sodium 98 883
potassium 760 0.235
rubidium 39 686 0.250

(i) Complete the table by predicting:
e the melting point of potassium
e the atomic radius of sodium. [2]

(if) Predict the physical state of rubidium at 700°C. :’e

Give a reason for your answer.
_____________________________________________________________________________________________ D
..................................................................................... * [2]

(ifi) Give two physical properties of Group | metals th ifferent from transition elements
and state how they are different.

[2
(d) Aqueous cblorin aqueous sodium iodide.
*
MR 2 Cl, + 2Nal — 2NaCl + I,
Explain how this equation shows that chlorine is more reactive than iodine.
.............................................................................................................................................. [1
[Total: 16]
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28. June/2022/Paper_41/No.7(a_d)
The Periodic Table can be used to classify elements.

(a) Group | elements react with cold water to form alkaline solutions.

(i) Place the Group | elements caesium, lithium, potassium, rubidium and sodium in their
order of reactivity with water.

Put the most reactive element first.

most reactive = |east reactive

(1]

(i) Name the alkaline solution formed when caesium reacts with cold water.

__________________________________________________________________________________________________________ e .
O

(b) Group | elements have lower melting points than transition ele b

Describe one other difference in the physical properti p | elements and transition
elements.

(c) Group VIl elements are known as the haloe

Astatine is below iodine in Group VII

Predict the physical state of as%Qoom temperature and pressure.

(d) Some Gro‘u V

The ionic half-equations for the reaction are shown.
Cl,(aq) + 2e- — 2Cl(aq)
2Br(aq) — Br,(aq) + 2e”
(i) Describe the colour change of the solution.
original colour of potassium bromide solution ..o

final colour of reaction MIXEUIE ... .ooveiieee e e e et e e er e e e s ab e s e tenseeseaeneaesrennns

15



(if) Identify the species that is oxidised.

Explain your decision.
S o LoY o [T o) (Lo =TT

L= o =T =T o

29. June/2022/Paper_42/No.1
The symbols of the elements of Period 3 of the Periodic Table are shown.

Na | Mg | Al | Si P S | Cl| Ar

Answer the following questions about these elements.
Each symbol may be used once, more than cnce or not at all.

(a)

(b)

(c)

(d)

(€)

(f)

(9)

(h)

Write the symbol of the element which: E g

forms a stable ion with a 2+ charge ‘\ ............................... 1]
is the least reactive in the period
is used in water treatment ...

forms an oxide which is the main imp 3 e = SR [1]

is an important component of = X R [1]

(L= (o ¢ =To [T [ Ta [=T o SR [1]
" 4
is used N'TERd COMMAIIBIS ................ccceeeieeeeeeeteeeeeeteet e eee et e eessa e aesaeeseessseas et eesasneenessnsans [1]
g

is found in the ore zinC blende. ... e [1]

[Total: 8]
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30. June/2022/Paper_42/No.3
Transition elements are found in the middle block of the Periodic Table.

(a) Chromium has several isotopes. Manganese has only one isotope.

(i) State what is meant by the term isotopes.

(iii) Complete the table to show the number of protons, neutrons and electrons in a 33Cr** ion.

protons neutrons electrons 0
,\ 3]
(b) One chemical property of transition elements is that the ured compounds.

(i) Give the colours of the following hydrated salts.

e hydrated copper(1l) sulfate

e hydrated cobalt(II) chloride

L LV
(c) Transition elemen
including the abili :
e conduct electricity
e be hammered into shape.

roup | elements are metals. They share many physical properties

(i) Explain why transition elements and Group | elements conduct electricity.

17



(d) Transition elements and Group | elements differ in other physical properties. Transition
elements are harder and stronger than Group | elements.

Describe two other ways in which the physical properties of transition elements differ from
Group | elements.

[Total: 14]
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31. June/2022/Paper_43/No.6
The Periodic Table can be used to classify elements.

(a) The Group | metals react with cold water. Transition elements do not react with cold water.

(i) Describe two other differences in the chemical properties between Group | metals and
transition elements.

(if) Describe the observations when potassium is added to cold water. Write a balanced
equation for the reaction. Include state symbols.

OBSEIVALIONS ...t e e e e n e e e rnee e
............................................................................................................. G...
_____________________________________________________________________________________________ \bc)
equation ... ‘ ...........................................
[5]
(b) Transition elements are stronger than Grou @
Describe two other differences in the p properties of Group | metals and transition
elements.
o
S O e,
[2]
(c) Some Grgﬁ&l act with aqueous solutions containing halide ions.
When aqueoﬁs br is added to aqueous potassium iodide a reaction occurs.
The ionic half-equations for the reaction are shown.
Br,(aq) + 2e- — 2Br-(aq)
2I(aq) — I(aq) + 2e”
(i) Describe the colour change of the solution.
original colour of potassium iodide solution ...
final colour of reaction mixture [2]

19



(if) State the name of the general term given to the type of reaction in which electrons are
transferred from one species to another.

....................................................................................................................................... [
(ifi) Identify the oxidising agent in this reaction. Give a reason for your answer.
OXIAISING AGENT ...ttt ettt s e ms s s e e s nnen
(=T Lo o USSR TSROSO PU RPN
[2]

(d) Use the key to complete the table to show the results of adding aqueous halogens to aqueous
solutions of halides. One has been completed for you.

halides
KCl(aq) | KBr(aq) | KI(aq) e
cttea ction
halogens | Br,(aq) s = no reaction
L(aq) b

[2]

0 [Total: 16]
Q”o
Q@

4

o
A4

*
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32. March/2022/Paper_22/No.22
Which statement about the Periodic Table is correct?

A

B
c
D

33. March/2022/Paper_22/No.23

Elements with the highest atomic number in each period are metallic.
Elements with the lowest group numbers are non-metals.
Elements with similar chemical properties are placed in groups.

Elements with similar physical properties are placed in periods.

Part of the Periodic Table is shown.

Which element is a soft solid that reacts violently with cold water?

34. March/2022/Paper_22/No.2
Three properties of eleme

In which part of the Periodic Table is the element placed?

A

B
o
D

[]

<

o |t Eg\t
. ﬂ'is"ono
®

e tisunre

Group |
Group VI
Group VIII

transition elements

jsted.

a full outer shell of electrons.

>
X

21




35. March/2022/Paper_22/No.25
Some properties of the elements in Group VIl of the Periodic Table are shown.

element mglting bpiling colour
point/°C point/°C
F -220 -188 pale yellow
Cl -101 =35 green
Br -7 59 brown
I 114 184
At 302 380

Which statement is correct?

A Bromine is a brown solid at room temperature.

B Fluorine is a pale yellow gas at room temperature. e
C lodine is a brown liquid at room temperature. b
D

Astatine is a black liquid at room temperature.

Three properties of element X are listed.

36. March/2022/Paper_22/No.24 @:

e [t contains atoms with a full outer 0 ctrons.

e [tis monoatomic.

e [tis unreactive. 0
In which part of the Periodic Tabl % ent placed?

A Groupl

B Group VI

C  Group Vil *¢
D i~

transition elements

37. March/2022/Paper_22/No.25
Which word equation represents a reaction that occurs?

A sodium oxide + carbon — sodium + carbon dioxide
B sodium oxide + iron — sodium + iron(Il) oxide
C iron(Il) oxide + copper — iron + copper(Il) oxide

D iron(Ill) oxide + carbon — iron + carbon dioxide

22



38. March/2022/Paper_32/No.6(a, b)
The table shows some properties of four Group | elements.

element melti;ﬁc?Cpoint boili?gcpoint relative hardness
lithium 181 1342
SOdiUm 98 .................... 070
potassium 63 760 0.36
rubidium 39 686 0.22

(@) (i) Complete the table by estimating:
e the boiling point of sodium
e the relative hardness of lithium.

(ii) Predict the physical state of lithium at 200°C. E q

Give a reason for your answer. ‘\

(2]

(b) Potassium reacts with water. c 0

H + H,

2K + 2H20Q
Describe two observations when @ reacts with water.

23



39. March/2022/Paper_32/No.8(a, d)
This question is about chlorine and compounds of chlorine.

(@) Chlorine is an element in Group VII of the Periodic Table.

State the meaning of the term element.

(d) Chlorine reacts with aqueous sodium bromide.

(i) Complete the word equation for this reaction.

. sodium
chlorine + . -
bromide

(ii) Describe a test for bromide ions. 0

(ifi) When bromine is mixed with aque@dium chloride there is no reaction.

Suggest in terms of chemi% ity why there is no reaction.

24

observations ..., o@ ..................................................

[2]



40. March/2022/Paper_42/No.1

This question is about the first 30 elements in the Periodic Table.

Name the element which:

(a)

(b)

(c)

(d)

(€)

(f)

(9)

(h)

(i)

()

R T [= = T T« [ | [1]
has atoms with an electronic structure of 2,8, 1 ..o e e ee e [1]
is extracted from hematite ....... ... [11
forms an oxide with a giant covalent structure ................ccoooii i [1]
is the gas with the slowest rate of diffusion at room temperature e
........................................................................................................... Q [1]
O
has an anhydrous chloride which turns pink when water is ad \

has aqueous ions which form a white precipitate@ ded to aqueous silver ions

.................................................................... o [1]

forms a blue hydroxide which dissg queous ammonia

_________________________________________ Q@”

is added to molten ir ve impurities in the steel making process

is Used tO QalVaNISE IMOM. .......eiieie e e e e e er e e e e e e e sen e e e e s aeaae e e ee e nsnrnnnnanees [1]

[Total: 10]
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