
Edexcel GCSE (9-1) 

Sciences CC3b.5 Homework 2 
1 Write a description of the atomic model shown in this 

diagram. Your description should include an 
explanation of: 

e where the protons and neutrons are found 

e how the electrons are arranged 

e the charges on the different subatomic particles 

e where the mass of the atom is concentrated 

e how the model could be improved so that it would 

describe our ideas about atoms better. 

2 Work out what numbers and symbols should be written in a i to e iii to complete the table below. (You will 
need a copy of the periodic table to answer some of these questions.) 

2 Hes 3 

a 13F 9 19 i ii iii 

b 2 4 ii iii 2 

c aU ii 92 iti 92 

d ii iii 53 74 53 

e 2 5 ii 3 ii 

3 Use this table to answer the questions below. 

| 7 Number of 
7m mber | protons | electrons | neutrons 

A 5 11 5 5 6 

B 10 20 10 10 10 

Cc 48 110 48 48 62 

D 10 22 10 10 | 12 

a Which atom has the greatest mass? Explain your answer. 

b Which two atoms are of the same element? Explain your answer. 

c Which atom has twice the mass of atom A? Explain your answer. 

d_ If you had 10 g of atom D, what mass of atom C would contain the same number of atoms? Explain 
your answer. 

Extra challenge 

4 Atoms contain three subatomic particles — protons, neutrons and electrons. The relative mass of a proton 
and a neutron is 1, while the mass of an electron can be regarded as negligible. The relative charge of a 

proton is +1 and that of an electron is -1. 

a Explain why the mass of an electron can be regarded as ‘negligible’. 

b Explain what the final sentence tells us about the charges on a proton and an electron. 
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Use this short form periodic table to help you answer the questions. It shows symbols and atomic numbers. 
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State what is meant by the term ‘electronic configuration’. 

Write the electronic configurations for helium, carbon, oxygen, chlorine and calcium. 

Draw the electronic configurations for nitrogen and argon. 

The electronic configuration of an element is related to its position in the periodic table. 

a Explain how the group in which an element is placed is related to its electronic configuration. In your 

answer, refer to the elements in groups 1 and 0. 

Explain how the period in which an element is placed is related to its electronic configuration. In your 

answer, refer to the elements in period 2. 

After calcium, the third shell can contain up to 18 electrons. An element, which we will call X, is placed 

after calcium in the periodic table. Element X has the electronic configuration 2.8.18.7. 

Use your knowledge and understanding of atomic structure, and the relationship between the electronic 

configuration of an element and its position in the periodic table, to answer the following questions. 

a
 

ao
 

oT
 

Explain which group element X is placed in. 

Explain which period element X is placed in. 

Calculate the atomic number of element X, showing clearly how you obtained your answer. 

Atoms of element X exist as two naturally occurring isotopes. One has 44 neutrons in its nucleus and 

the other has 46 neutrons in its nucleus. 

Write the full chemical symbols for these two isotopes. 

Extra challenge 

6 In reactions, metal atoms can lose electrons and non-metal atoms can gain electrons. When this happens, 

charged particles called ‘ions’ form. Enough electrons are lost or gained so that the ion has the same 
electronic configuration as the nearest element in group 0. 

For example: 

e Sodium atoms (2.8.1) lose one electron to become sodium ions (2.8) — the same electronic 
configuration as neon in group 0. 

e Sulfur atoms (2.8.6) gain two electrons to become sulfide ions (2.8.8) — the same electronic 

configuration as argon in group 0. 

a Work out how many electrons each atom in period 2 (Li to F) must lose or gain to obtain the same 
electronic configuration as the nearest group O element. 

b Describe how carbon and other elements in group 4 are unusual in the way they can form ions. 
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excel GCSE) 
Sciences C P6a.4 Atomic models — Homework 2 
1 Describe the plum pudding model of the atom. 

2 Ernest Rutherford’s team of scientists carried out experiments between 1909 and 1913. 

a_ Describe the results that Rutherford’s team obtained when they fired alpha particles at gold foil. 

b Explain what results they would have expected if the plum pudding model were correct. 

Describe the model of the atom that Rutherford suggested following these experiments. 7)
 

d How does this model explain the results of the alpha-scattering experiment? 

3 These diagrams show three different models of the atom. 

A negative solid B af\-> Cc 
particles positive N - 

sphere S Pees 

The bullet points below give some information about the different models. 

e Ernest Rutherford carried out experiments to investigate the structure of the atom. 

e J.J. Thompson suggested the plum pudding model of the atom in 1904. 

e John Dalton suggested his model of the atom in 1805. It has sometimes been called a billiard ball 
model. 

e Rutherford’s model describes atoms as consisting of ... 

e Rutherford’s model explains the results of the alpha-scattering experiments by saying that ... 

e Rutherford’s team fired alpha particles at thin gold foil, and found that ... 

e The plum pudding model describes an atom as ... 

e This model explained how electrons might be part of the atom. 

e This model helped scientists to explain some of the properties of matter. 

Put the sentences in the bullet points into a sensible order and use them to help you to write one or two 

paragraphs to describe how and why the atomic model has changed over time. 

A good answer will link ideas in a sensible order and use correct grammar, spelling and punctuation. You 

can change the wording in the bullet points if you wish. 

Extra challenge 

4 Dalton’s model of atoms as spheres is still used to explain observations such as substances expanding 

when they are heated. Suggest why this model is still used even though we now have more detailed atomic 
models. 
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