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3 The table shows information about four different particles. 
 

particle nucleon 
number 

number 
of protons 

number 
of neutrons 

number 
of electrons 

Na 23 11 W 11 

Na+ 23 11 12 X 

O 16 8 Y 8 

O2– 16 8 8 Z 
 

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

 W X Y Z 

A 11 10 10 8 

B 11 11 8 10 

C 12 10 8 10 

D 12 11 10 8 
 
 
4 Substances with giant covalent structures can be used as lubricants and as cutting tools for hard 

materials. 
 

The diagrams show how the atoms are arranged in two giant covalent substances, P and Q. 
 

P Q

key
strong covalent bond
weak attraction

 
 

Which statement is correct? 

A Only P is used as a cutting tool and only Q is used as a lubricant. 

B Only P is used as a lubricant and only Q is used as a cutting tool. 

C P and Q are both used as cutting tools. 

D P and Q are both used as lubricants. 
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5 Symbols representing four particles are shown. 
 

W40
20           241

20X           Y37
18           Z37

17  
 

The letters are not the chemical symbols. 
 

Which particles have the same number of neutrons? 

A W and X2+ B W and Z C X2+ and Y D Y and Z 
 
 
6 Which statement describes the formation of bonds in lithium bromide? 

A A lithium atom donates one electron to a bromine atom. 

B A bromine atom donates one electron to a lithium atom. 

C A lithium atom shares a pair of electrons with a bromine atom. 

D A bromine atom donates a pair of electrons to a lithium atom. 
 
 
7 Which statement explains why solid magnesium is a good conductor of electricity? 

A Magnesium has delocalised electrons that can move through the lattice. 

B Magnesium has strong attractions between ions. 

C Magnesium consists of a giant lattice of anions in a ‘sea’ of delocalised electrons. 

D Magnesium consists of metal ions that move through the lattice. 
 
 
8 The equation for the reaction between dilute ethanoic acid and aqueous lithium hydroxide is 

shown. 
 

CH3COOH  +  LiOH    CH3COOLi  +  H2O 
 

In an experiment, 20.0 cm3 of 0.050 mol / dm3 aqueous lithium hydroxide is exactly neutralised by 
12.5 cm3 of dilute ethanoic acid. 

 
Which statement is correct? 

A The amount of lithium hydroxide is equal to 0.050  
20

1000 mol. 

B The amount of ethanoic acid reacted is 0.0010 mol. 

C The concentration of the dilute ethanoic acid is 0.16 mol / dm3. 

D The volume of aqueous lithium hydroxide used is 0.20 dm3. 
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3 A student investigates the diffusion of ammonia gas, NH3, and hydrogen chloride gas, HCl. 
 

Two sets of apparatus are set up as shown at room temperature and pressure. 
 

apparatus 1

source of
ammonia gas

damp red
litmus paper

apparatus 2

source of
hydrogen chloride gas

damp blue
litmus paper  

 
The damp red litmus paper in apparatus 1 changes colour after 30 seconds. 

 
How long does it take for the damp blue litmus paper in apparatus 2 to change colour? 

A 21 seconds 

B 30 seconds 

C 64 seconds 

D The damp blue litmus paper does not change colour. 
 
 
4 Which row describes elements, compounds and mixtures? 
 

 elements compounds mixtures 

A 
 

all the atoms 
are the same type 

contain different atoms 
chemically joined together 

can be separated using 
physical processes 

B 
 
 

all the atoms 
are the same type 

 

can be separated into 
new substances using 
chemical processes 

contain different atoms 
chemically joined together 

 
C 
 
 

can be separated into 
new substances using 
chemical processes 

all the atoms 
are the same type 

 

contain different atoms 
chemically joined together 

 
D 
 

contain different atoms 
chemically joined together 

all the atoms 
are the same type 

can be separated using 
physical processes 

 
 
5 Which statement about atoms or ions is correct? 

A The mass number of an atom is the total number of nucleons and protons. 

B The electronic configuration of an aluminium ion, Al 3+, is 2,8,3. 

C Hydrogen is the only atom that has an incomplete first electron shell. 

D Most of the volume of an atom is taken up by its nucleus. 
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1 What happens to the volume of a fixed mass of gas when pressure and temperature are 
separately increased? 

 
 volume of gas 

 pressure 
increased 

temperature 
increased 

A increases increases 

B no change decreases 

C decreases increases 

D no change increases 
 
 
2 Which gas diffuses most quickly at room temperature and pressure? 

A CH4 B C2H6 C CO D SO2 
 
 
3 Which statement defines nucleon number? 

A It is the total number of protons in the nucleus of an atom. 

B It is the total number of electrons surrounding the nucleus of an atom. 

C It is the total number of neutrons in the nucleus of an atom. 

D It is the total number of protons and neutrons in the nucleus of an atom. 
 
 
4 The symbols of four atoms are listed. 
 

1 C12
6  

2 C14
6  

3 N14
7  

4 Si29
14  

 
Which atoms have more neutrons than protons? 

A 1 and 2 B 2 and 3 C 2 and 4 D 3 and 4 
 
 
5 Which statement describes all positive ions? 

A Positive ions have more electrons than neutrons. 

B Positive ions have more protons than neutrons. 

C Positive ions have more electrons than protons. 

D Positive ions have more protons than electrons. 
 

1
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1 Protons, neutrons and electrons are particles found in atoms.

 (a) Complete Table 1.1 to show the relative mass and relative charge of a proton, a neutron and 

an electron.

Table 1.1

particle relative mass relative charge

proton +1

neutron

electron 1
1840

 [2]

 (b) Some elements have many isotopes.

  (i) Define the term isotopes.

 ...........................................................................................................................................

 ...........................................................................................................................................

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

  (ii) Explain why all isotopes of the same element have the same chemical properties.

 ...........................................................................................................................................

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

 (c) Complete Table 1.2. 

Table 1.2

atom or ion
number of 

protons

number of 

neutrons

number of 

electrons

4
1
0
8Ar 18 18

3
1
2
6S2– 16

22 28 20

 [5]

* 0000800000002 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD

2



IGCSE Chemistry: w25 41Name: 3

0620/41/O/N/25© UCLES 2025 [Turn over

 (d) The term mass number is defined as the total number of protons and neutrons in the nucleus 

of an atom.

  State the name of one other term which is defined as the total number of protons and 

neutrons in the nucleus of an atom.

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

 (e) Calculate the number of atoms in 2.00 g of argon.

  Give your answer in standard form.

 number of atoms = .............................. [2]

[Total: 13]
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3 Which row gives the number of protons, electrons and neutrons in an atom of zinc? 
 

 protons electrons neutrons 

A 30 30 35 

B 30 35 35 

C 35 30 30 

D 35 35 30 
 
 
4 Which particles have the electronic configuration 2,8,8? 
 

1 an argon atom, Ar 

2 an aluminium ion, Al 3+ 

3 a sodium ion, Na+ 

4 a chloride ion, Cl – 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
5 A sample of element Q has two isotopes. 
 

Their relative masses and abundances are shown. 
 

relative mass 
of isotope 

abundance 
/ % 

238 66 

244 34 
 

What is the relative atomic mass of this sample of Q to three significant figures? 

A 240 B 241 C 242 D 243 
 
 
6 Which statement about silicon(IV) oxide, SiO2, is correct? 

A It conducts electricity because it contains delocalised electrons. 

B It has a giant covalent structure with each silicon atom bonded to four oxygen atoms. 

C It is a simple covalent molecule. 

D Its structure is similar to that of graphite. 
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2 Atoms are made of electrons, neutrons and protons.

 (a) Complete Table 2.1.

Table 2.1

particle relative charge relative mass

electron
1

1840

neutron 0

proton

 [2]

 (b) Atoms of the same element are known as isotopes.

  
39

19K and 
41

19K are isotopes of potassium.

  (i) Complete Table 2.2 to show the number of electrons, neutrons and protons in one atom 

or ion of these isotopes.

Table 2.2

isotope electrons neutrons protons

39

19K

41

19K
+

 [3]

  (ii) Table 2.3 shows the relative masses and the percentage abundances of the two isotopes 

in a sample of potassium.

Table 2.3

relative mass of isotope percentage abundance of isotope

39 90

41 10

   Calculate the relative atomic mass of this sample of potassium to one decimal place.

 relative atomic mass = .............................. [2]
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  (iii) An isotope of aluminium has a nucleon number of 27.

   Aluminium has a relative atomic mass of 27.

   State what conclusion can be made from this information.

 ...........................................................................................................................................

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

 (c) A calcium atom has the electronic configuration of 2,8,8,2.

  Give the formula of one atom and one negative ion that has the same electronic configuration 

as Ca2+.

• atom  ..................................................................................................................................

• negative ion  .......................................................................................................................

 [2]

 [Total: 10]
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4 Sulfur atoms can form the negative ion S2–. 
 

Three other atoms or ions are listed. 
 

● argon, Ar 

● calcium, Ca 

● oxide, O2– 
 

How many of these atoms or ions have the same electronic configuration as S2–? 

A 0 B 1 C 2 D 3 
 
 
5 Element T has two isotopes, T12

6  and T.14
6  

 
Which statement about these isotopes is correct? 

A They have different chemical properties because they have different numbers of neutrons. 

B They have the same chemical properties because they have the same number of outer shell 
electrons. 

C They have the same nucleon number because the sum of the number of protons and 
electrons is the same. 

D They have different positions in the Periodic Table because they have different numbers of 
neutrons. 

 
 
6 Lithium is in Group I of the Periodic Table. Nitrogen is in Group V of the Periodic Table. 
 

Lithium reacts with nitrogen to form the ionic compound lithium nitride, Li3N. 
 

What happens to the electrons when lithium atoms and nitrogen atoms form ions? 
 

 lithium nitrogen 

A 
 

each lithium atom loses one 
electron to form an Li+ ion 

each nitrogen atom gains three 
electrons to form an N3– ion 

B 
 

each lithium atom loses one 
electron to form an Li+ ion 

each nitrogen atom gains five 
electrons to form an N5– ion 

C 
 

each lithium atom gains one 
electron to form an Li– ion 

each nitrogen atom loses three 
electrons to form an N3+ ion 

D 
 

each lithium atom gains one 
electron to form an Li– ion 

each nitrogen atom loses five 
electrons to form an N5+ ion 
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