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Past Papers Compiled are from 2002-2014

ATOMIC STRUCTURE (IGCSE 0620 MCQS)

10 Anelement, X, can be represented as g X.

Which statement is correct?

A The number of protons in an atom of X is a.

B The exact position of X in the Periodic Table can be found from a.
C The relative atomic mass of X is b.
D

The total number of electrons in one atom of X is b.

0620_w/14/qp13

4 Which statement about a neutron is not correct?
A It can be present in different numbers in atoms of the same element.
B It has no electrical charge.
C ltis always found in the nucleus of an atom.
D

It weighs much less than a proton.

0620_w/14/qp13

5 Which element has the atomic structure shown?

key

(e) electron
n neutron

) nucleus

A Al B P C S D Si

0620_w/14/qpl1l
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4 Whatis different for isotopes of the same element?
A nucleon number
B number of electron shells
C number of electrons in the outer shell
D

proton number

0620_w/14/qp11

5 The diagram shows the structure of three particles, R, Sand T.

®© key
&© ©0 e = electron
n = neutron
p = proton
1:4 = nucleus
R S T

Which row describes these particles?

ions isotopes
A R Sand T
B Rand S T
Cc S Rand T
D T Rand S

0620_w/13/qp13
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4 The atomic structures of four atoms are shown.

number of number of number of
atom
neutrons protons electrons
W 6 6 6
X 7 7 7
Y 8 6 6
Z 8 8 8

Which pair of atoms are isotopes?

A WandX B WandyY C XandyY D YandZ

0620_w/13/qp13

21 Calcium, on the left of Period 4 of the Periodic Table, is more metallic than bromine on the right of
this period.

Why is this?
Calcium has

A fewer electrons.

B fewer protons.

C fewer full shells of electrons.
D

fewer outer shell electrons.

0620_w/13/qp11l

5 Which statements about a sodium atom, %Na, are correct?

1 The number of protons and neutrons is the same.
2  The number of protons and electrons is the same.

3 The number of outer electrons is one.

A 1,2and3 B 1and2c¢nly C 1and3only D 2and3only

0620_w/13/qp11
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4 Element X has 7 protons.
Element Y has 8 more protons than X.

Which statement about element Y is correct?

A Y has more electron shells than X.

B Y has more electrons in its outer shell than X.

C Y isin adifferent group of the Periodic Table from X.
D Yisinthe same period of the Periodic Table as X

0620_w/13/qp11

4 The nucleon number of an isotope of rubidium is 85.

How many protons, neutrons and electrons are present in an atom of this isotope?

protons neutrons electrons
A 37 48 37
B 37 48 39
C 39 46 37
D 39 46 39

0620_w/12/qp13

5 Which row gives the number of electrons in the outer electron shell of fluorine and of neon?

F PNe
A 7 8
B 7 10
(o 9 8
D 9 10

0620_w/12/qp11l

www.fahadsacademy.com Atomic Structure (IGCSE) Page 4



Fahad H. Ahmad (+92 323 509 4443)

4  Which statements comparing the properties of electrons, neutrons and protons are correct?

neutrons and protons are
both heavier than electrons

only electrons and
neutrons are charged

o 0O m P

v

v
X
X

v

X
v
X

0620_w/12/qp11

7 The table describes the structures of four particles.

article number of number of number of
P protons neutrons electrons
O 8 8
(okn 8 8 X
Na 11 Y 11
Na® 11 12 Z

What are the correct values of X, Y and Z2?

X Y Z
A 9 11 10
B 9 11 11
C 10 12 10
D 10 12 11

0620_w/11/gp11
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5 Two isotopes of helium are Heand 2He.

Which two diagrams show the arrangement of particles in these two isotopes?

>He ‘He

key

A @ = electron
(® = proton
(M) = neutron
1 = nucleus

B

C

D

0620_w/11/gp11
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6 Two isotopes of hydrogen are jH and 3H.

Which diagram shows the arrangement of particles in the two isotopes?

H
© key
(e = an electron
A (P = a proton
(M = a neutron
“ 1= anucleus
B
Cc
D

0620_w/10/qp11
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5 The table shows the structure of different atoms and ions.

: proton nucleon number of | number of | number of
particle
number number protons neutrons electrons
Mg 12 24 12 w 12
Mg** X 24 12 12 10
F 9 19 9 Y 9
F 9 19 9 10 Z

What are the values of W, X, Y and Z?

W X Y Z
A 10 10 9 9
B 10 12 10 9
C 12 10 9 10
D 12 12 10 10

0620_w/10/qp11

4 Element X has a nucleon (mass) number of 19 and a proton (atomic) number of 9.
To which group in the Periodic Table does it belong?
A | B Il c Vi D O

0620_w/10/qp11

9 Which change to an atom occurs when it forms a positive ion?

It gains electrons.

B It gains protons.
C ltloses electrons.
D It loses protons.

0620_w/09/qp11
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5 Which number is different for isotopes of the same element?
A number of electrons
B number of full shells
C number of nucleons
D number of protons

0620_w/09/qp11

6 Which atom has two more electrons than an atom of a noble gas?

A aluminium

B bromine
C calcium
D rubidium

0620_w/09/qp11

4 Atom X has 8 more electrons than atom Y.
Student 1 says they are in the same group.
Student 2 says they are unreactive.

Which students can be correct?

student 1 student 2
A v v
B v X
Cc X v
D X X

0620_w/09/qp11

26 What is the formula of a strontium ion?

A S B Sr C Sr- D Sr*

0620_w/08/qp1l
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8 Which particle is an ion?

Fahad H. Ahmad (+92 323 509 4443)

number of number of number of
protons neutrons electrons
A 1 0 1
B 3 4 3
C 6 6 6
D 11 12 10

0620_w/08/qp1

5 What do the nuclei in hydrogen molecules contain?

A electrons and neutrons
B electrons and protons
C neutrons only

D protons only

0620_w/08/qp1

6 The diagram shows part of the Periodic Table.

Which element is correctly matched with its electronic structure?

element electronic structure
A wW 2,81
B X 24
c Y 282
D z 28

0620_w/08/qp1l

5 Which atom has twice as many neutrons as protons?
A H B iH c 3H D JHe

0620_s/12/qp11
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4 AnelementY has the proton number 18.
The next element in the Periodic Table is an element Z.

Which statement is correct?

A Element Z has one more electron in its outer shell than element Y.
B Element Z has one more electron shell than element Y.
C Element Z is in the same group of the Periodic Table as element Y.

D Element Zis in the same period of the Periodic Table as element Y.

0620_s/12/gp11

7 The nucleon number and proton number of the lithium atom are shown by the symbol gLi.

What is the correct symbol for the lithium ion in lithium chloride?
A Ol B L c L D ILi
0620_s/11/qp11

5 The diagram shows part of the Periodic Table.

Which element is correctly matched with its electronic structure?

electronic structure
A 2,8.1
B 24
(o 2,82
D 2,8

0620_s/11/gp11
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4  Which row shows the change that takes place when element X gains the new particle shown?

change

particle gained
A electron
B electron
C proton
D proton

an isotope of element X is formed
the element one place to the right of X in the Periadic Table is formed
an isotope of element X is formed

the element one place to the right of X in the Periodic Table is formed

0620_s/10/gp11

5 The diagram shows an atom.

Exe) key
(® electron

. "«] nucleus containing
1 . -
X .+ hine particles

®®
What is the proton number and neutron number of the atom?
proton neutron
number number
A 4 5
B 4 9
C 5 4
D 5 9

0620_s/10/qp11

6 The symbols of two atoms may be written as shown.

52 52
23 X 24Y

Which statement about these atoms is correct?

A They are different elements because they have different numbers of neutrons.

B They are different elements because they have different numbers of protons.

C They are isotopes of the same element because they have the same nucleon number.

D They are isotopes of the same element because they have the same protoen number.

0620_s/10/qp11
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5 Which numbers are added together to give the nucleon number of an ion?
A number of electrons + number of neutrons
B number of electrons + number of protons
C number of electrons + number of protons + number of neutrons
D

number of protons + number of neutrons

0620_s/09/qp11

6 The electronic configuration of an ion is 2.8.8.

What could this ion be?

S* ca*
A v v
B v X
C X v
D X X

0620_s/09/qp11

4 Anelement S has the proton number 18. The next element in the Periodic Table is an element T.

Which statement is correct?

A Element T has one more electron in its outer shell than element S.
B Element T has one more electron shell than element S.

C Element T is in the same group of the Periodic Table as element S.
D Element T is in the same period of the Periodic Table as element S.

0620_s/09/qp11

4 The nucleon number and proton number of the lithium atom are shown by the symbol ;Li.
What is the correct symbol for the lithium ion in lithium chloride?
A L B Li' c ILif D ILi

0620_s/08/gp1
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5 The table shows the numbers of particles present in the nuclei of four atoms or ions.

protons neutrons | electron structure
1 18 22 28,8
2 19 20 2,8.8
3 19 21 2,8,8,1
4 20 20 2,882

Which two particles belong to the same element?

A land?2 B 1and4 C 2and3 D 2and4
0620_s/08/gp1

6 What are the nucleon numbers for carbon and magnesium?

carbon magnesium
A 6 12
B 6 24
C 12 12
D 12 24

0620_s/08/gp1

6 Element Y is in the second Period of the Periodic Table. An atom of element Z has six more
protons than an atom of element Y.

Which statement must be correct?

A Elements Y and Z are in the same Period.

B Elements Y and Z have the same number of electrons in the first shell.
C Element Z has six more electrons in its outer shell than element Y.

D The nucleon number of element Z is six more than that of element .

0620_s/07/gp1
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5 Anatom has the symbol ? X.

Which value determines the position of the element in the Periodic Table?

A p
B g
C p-gq
D ptgq

0620_s/07/gp1l

7  Which change to an atom occurs when it forms a positive ion?
A It gains an electron.
B It gains a proton.
C ltloses an electron.

D Itloses a proton.
0620_s/06/gp1l

5 Which numbers are added to give the nucleon number of an ion?
A number of electrons + number of neutrons
B number of electrons + number of protons
C number of electrons + number of protons + number of neutrons
D

number of protons + number of neutrons

0620_s/06/gp1
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4 Two isotopes of helium are JHeand He.

Which two diagrams show the arrangement of particles in these two isotopes?

0620_s/05/gp1

key

(&) electron
(@) proton
() neutron

7% nucleus

Al

5 Which row gives the outer electronic shell of fluorine and of neon?

ofF 10Ne
A 7 8
B 7 10
C 9 8
D 9 10

0620_s/05/gp1
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6 The electronic configuration of an ion is 2.8.8.

What could this ion be?

s Ca®

OO0 W >
x x K
x O X &

0620_s/05/gp1

22 The diagrams show the arrangement of electrons in three different atoms.

1 2 3
©F @@@ key
©© 6 ©© ® electron
g g (ynucleus
©®

Which atoms are metals?

A 1and2cnly B 1and3only C 2and3only D 1,2and3
0620_s/04/gp1

11 The proton number of helium is 2.

What information does this give about helium?

A Its atom has two electrons.

B Its atom is twice as heavy as a hydrogen atom.
C ltis a Group Il element.

D Its molecule has two atoms.
0620_s/04/gp1
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6 The electronic structure of an element is shown.

key
(® electron

© 7 nucleus

Which diagram shows the electronic structure of another element in the same group in the
Periodic Table?

A B

0620_s/04/gp1
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9 The relative atomic mass of oxygen is 16 and that of hydrogen is 1.

This means that ...(i)... of oxygen has the same mass as ... (ii)... of hydrogen.

Which werds correctly complete the gaps?

gap (i) gap (ii)
A | anatom | thirty-two molecules
B | anatom eight molecules
C | a molecule sixteen atoms
D | a molecule eight atoms

0620_s/03/gp1l

5 Which number in the table is —17?

particle | charge | relative mass
electron A B
neutron C 1
proton D 1

0620_s/03/gp1l

6 What is the electronic structure of an atom with a proton number 5 and a nucleon number 11?

A 1,82
0620_s/03/gp1

B 28,1 Cc 23

D 32

7 What changes when an ion is made from an atom?

A the number of electrons only

B the number of neutrons only

C the number of protons only

D the number both of protons and of neutrons

0620_s/03/gp1
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5 Students are asked to draw a diagram of an atom with symbol ?X .

Which diagram is correct?

A B c D
® key
® proton
@ neutron
® electron
(:_:‘.nucleus
®

0620_w/07/qp1l

6 The table describes the structures of four particles.

. number of number of number of
particle
protons neutrons electrons
(0] 8 8 8
0% 8 8 X
Na 11 Y 11
Na® 11 12 z
What are the correct values of X, Y and Z?
X Y Z
A 9 1 10
B 9 11 11
C 10 12 10
D 10 12 11
0620_w/07/qp1l
8 Which atom has twice as many neutrons as protons?
1 2 3 4
A H B “H c IH D ,He

0620_w/06/qp1l
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5 The table shows the nucleon numbers and proton numbers of some atoms.

nucleon number 35 37 40 39 40

proton number 17 17 18 19 19

How many are atoms of non-metallic elements?

A 1 B 2 c 3 D 4

0620_w/06/qpl

4  Which number is different for isotopes of the same element?

A number of electrons
B number of full shells
C number of nucleons

D number of protons

0620_w/06/qp1

4 What do the nuclei in hydrogen molecules contain?

A electrons and neutrons
B electrons and protons
C neutrons only

D protons only

0620_w/05/qp1

5 Which statements about isotopic atoms of the same element are correct?

different number of | different number of
electrons neutrons
A v v
B v X
C X v
D X X

0620_w/05/qp1
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6 Which diagram shows a positively charged ion?

key

(®) electron
@ proton
(™ neutron

«" 7% nucleus

-

0620_w/05/qp1

8 Which diagram shows an atom in the same group of the Periodic Table as sodium?

A B o D

key

®
OC

@® an electron

i

\ ) nucleus

0620_w/04/qp1l
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5

Hydrogen and helium have isotopes, as shown.

In which of these isotopes does the nucleus have twice as many neutrons as protons?
2

+H
3

H
3
>He

4
2He

A

B
C
D

0620_w/04/qp1l

6

How are the electrons arranged in a neon atom,

@@
@ 0
@

QO

neon atom

©e)

@)
(@)
@@

0620_w/04/qp1l

sodium ion

@@
@@

e

6,
© S,
© S

Ne, and a sodium ion, Na*?

key
® electron

-
- N

! 1
o nucleus

-

www.fahadsacademy.com
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5 The table shows the electronic structures of four elements.

Which element is a noble gas?

number of electrons
element
shell 1 shell 2
A 1 0
B 2 0
C 2 2
D 2 6

0620_w/03/qp1

6 The diagrams show four particles.

® ©, ©
® ® ®
® ©, ©
®©
1 2 3 4
(e) = electron
"\ = nucleus

Which two diagrams show atoms that are isotopes of each other?

A 1and2
B 1and3
C 2and3
D 2and4

0620_w/03/qp1
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5 The diagrams show the nuclei of four different atoms.

Q R S T
key
p = proton
n = neutron

Which two atoms are isotopes of each other?

A QandR B QandT C RandS D SandT
0620_w/02/qp1

6  Which atom has twice as many neutrons as protons?

1 2 3 4
A H B 2H c H D IHe

0620_w/02/qp1l

7 Which change takes place when an atom becomes a positive ion?

A An electron is added.

B An electron is removed.
C A proton is added.
D

A proton is removed.

0620_w/02/qp1

4 Which statements about a phosphorus atom, ;.P , are correct?

1 The nucleon number is 16.
2 The number of outer electrons is 5.

3  The proton number is 15.

A 1,2and3 B 1and2only € 1and3only D 2and3only
0620_s/14/qp12
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7 Element X is in Group | of the Periodic Table. X reacts with element Y to form an ionic compound.
Which equation shows the process that takes place when X forms ions?
A X+e > X
B X-e » X
C X+¢e » X
D X-¢e » X
0620_s/14/gp11

4 The diagram shows the structure of an atom of element X.

key

(e) = electron
n = neutron
p = proton
{3 =nucleus

What is X?
A boron
B carbon
C sodium
D sulfur

0620_s/14/gp11
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5 The diagrams show four particles.

1 2
O,
O, ©)

key

@ = an electron
e e N = a neutron

p =a proton

© i=nucleus

-~

@@

O,
©

Which two diagrams show atoms that are isotopes of each other?

A 1and?2 B 1and3 C 2and3 D Z2and4
0620_s/14/qp11

4 Element X is represented by 3] X.

Which statement about element X is correct?

A An atom of X contains 13 protons and 13 neutrons.

B An atom of X contains 27 protons and 13 electrons.

C Xforms an ion by gaining electrons.

D Xis placed in Group lll of the Periodic Table.
0620_s/13/gp11
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5 The diagram shows an atom of an element.

O,
e key
@ = electron

a a ' ) = nucleus containing
A\ 4 .
*--=  eleven particles

How many protons and neutrons are in the nucleus of the atom and in which group and period of
the Periodic Table is the element found?

number of | number of group period
protons neutrons number number
A 5 6 3 2
B 5 11 2 3
C 6 5 3 2
D 6 11 2 3

0620 _s/13/gp12

www.fahadsacademy.com Atomic Structure (IGCSE) Page 28




Fahad H. Ahmad (+92 323 509 4443)

ATOMIC STRUCTURE (IGCSE 0620 THEORY)

1 Zirconium (Zr) is a metal in Period 5. Its main oxidation state is +4.
(a) The following are all zirconium atoms: 30Zr, %2 and 252

In terms of numbers of electrons, neutrons and protons, how are these three atoms the
same and how are they different?

They are the same DECAUSE .. ... e

They are different DECAUSE ... e

..................................................................................................................................... [3]

(b) Containers for fuel rods in nuclear reactors are made of zirconium.

Nuclear reactors are used to produce energy and to make radioactive isotopes.

(i) Which isotope of a different element is used as a fuel in nuclear reactors?
.............................................................................................................................. [1]

(ii) State one medical and one industrial use of radioactive isotopes.
.............................................................................................................................. 2]

(iii) Above 900°C, zirconium reacts with water to form zirconium(IV) oxide, ZrO,, and
hydrogen. Write an equation for this reaction.

(iv) In a nuclear accident, water may come in contact with very hot zirconium.
Explain why the presence of hydrogen inside the reactor greatly increases the
danger of the accident.

0620/w13/qp33
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(b) A radioactive isotope of iodine, 231, is used to treat cancer.

(i) Define the term isotope.

.............................................................................................................................. [2]
(if) How many protons, electrons and neutrons are there in one atom of 1317

number of protons ..............

number of electrons ...........

number of neutrons ............ [2]

(iii) When this isotope, 1311, emits radiation, a different element with a proton number of

54 is formed.
What is the name of this element?

.............................................................................................................................. [1]
0620/w12/qp31
1 The table below includes information about some of the elements in Period 2.
element carbon nitrogen fluorine heon
symbol C N F Ne
structure macromolecular simple simple single
molecules N, molecules F, atoms Ne
boiling point/°C 4200 -196 -188 —246
(a) Why does neon exist as single atoms but fluorine exists as molecules?
..................................................................................................................................... [2]
(b) What determines the order of the elements in a period?
..................................................................................................................................... [1]
0620/s12/qp32
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2 (a) Complete the table which gives the names, symbols, relative masses and relative
charges of the three subatomic particles.

name symbol | relative mass | relative charge
electron e
proton 1
n 0

3]
(b) Use the information in the table to explain the following.

(i) Atoms contain charged particles but they are electrically neutral because they
have no overall charge.

.................................................................................................................................. 2]
(ii) Atoms can form positive ions.

.................................................................................................................................. [2]
(iii) Atoms of the same element can have different masses.

.................................................................................................................................. [2]

(iv) Scientists are certain that there are no undiscovered elements missing from the
Periodic Table from hydrogen to lawrencium.

[Total: 10]

0620/s08/qp31

www.fahadsacademy.com Atomic Structure (IGCSE) Page 31



Fahad H. Ahmad (+92 323 509 4443)

5 The first three elements in Period 6 of the Periodic Table of the Elements are caesium,
barium and lanthanum.

(@) How many more protons, electrons and neutrons are there in one atom of lanthanum
than in one atom of caesium. Use your copy of the Periadic Table of the Elements to
help you.

number of protons

number of electrons

number of NeUtroNs [3]
0620/s03/qp3
2 The table below gives the number of protons, neutrons and electrons in atoms or ions.
particle number of number of number of neutrons symbol or
protons electrons formula
A 9 10 10 12 F-
B 11 11 12
C 18 18 22
D 15 18 16
E 13 10 14
(a) Complete the table. The first line is given as an example. [6]

(b) Which atom in the table is an isotope of the atom which has the composition 11p, 11e
and 14n? Give a reason for your choice.

[Total: 8]

0620/w07/qp3
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5 Strontium and zinc are both metals with a valency of 2. Strontium is more reactive than zinc.

Its chemistry is similar to that of calcium.

(a) (i) Complete the following table that shows the number of protons, electrons and
neutrons in each particle.

particle protons electrons neutrons
%83
Osr
55Zn2+
(3]
(ii) Explain why %Sr and ®°Sr are isotopes.
................................................................................................................................... 1]
(iii) Complete the electron distribution of an atom of strontium.
2 + + + + [1]
0620/w05/qp3
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1 The table below gives the composition of six particles which are either atoms or ions.

particle number of protons number of neutrons | number of electrons
A 33 40 33
B 19 20 18
Cc 34 45 36
D 33 42 33
E 13 14 13
F 24 28 21

(a) Which particles are atoms? Explain your choice.

.............................................................................................................................................. [2]
(b) Which particle is a negative ion and why has this particle got a negative charge?
.............................................................................................................................................. 2]
(c) Which particles are positive ions?
.............................................................................................................................................. [1]
(d) Explain why particle A and particle D are isotopes.
.............................................................................................................................................. [2]

[Total: 7]

0620/s14/qp31
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2 (a) The table below gives the number of protons, neutrons and electrons in atoms or ions.
Complete the table. The first line is given as an example.
You will need to use the Periodic Table.

article number of number of number of symbol or
P protons electrons neutrons formula
A 4 4 5 iBe
B 19 18 20
C 30 30 35
D 8 10 8
E 31 31 39

[6]

(b) Using the data in the table, explain how you can determine whether a particle is an atom,
a negative ion or a positive ion.

0620/s13/qp32
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1 Cobalt is an element in Period 4 of the Periodic Table.

(a) Use your copy of the Periodic Table to help you complete the table below.

particle number of number of number of
protons neutrons electrons
Co
C02+

(b) %°Co is a cobalt isotope.

(i) Explain the term isotope.

(i) Explain why two isotopes of the same element have identical chemical properties.

.............................................................................................................................. [1]
(iii) State one industrial use and one medical use of radioactive isotopes.
Industrial USe .. [1]
MediCal USe [1]
Total: 7]
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1 The table gives the composition of three particles.

. number of number of number of
particle protons electrons neutrons
15 15 16
15 18 16
15 15 17

(a) What is the evidence in the table for each of the following?

(i) Particle Ais an atom.

.............................................................................................................................. [
(if) They are all particles of the same element.
.............................................................................................................................. 1
(iii) Particle B is a negative ion.
.............................................................................................................................. 2]
(iv) Particles A and C are isotopes.
.............................................................................................................................. [2]
(b) (i) Whatis the electronic structure of particle A?
.............................................................................................................................. [1]
(ii))  What is the valency of the element?
.............................................................................................................................. [1]
(iii) Is the element a metal or a non-metal? Give a reason for your choice.
.............................................................................................................................. [1]

[Total: 9]
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