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Atomic structure
The diagram represents an atom of beryllium.
[image: A central cluster of four large dark red circles and five large light orange circles surrounded by an inner circle that has two smaller dark orange circles positioned opposite each other and an outer circle that has two smaller dark orange circles positioned opposite each other. The key at the bottom of the image shows that the large dark red circles are protons, the large light orange circles are neutrons and the smaller dark orange circles are electrons.]
State the atomic number of beryllium.
_____________________________________________________________________________________ (1 mark)
0. State the mass number of beryllium.
_____________________________________________________________________________________ (1 mark)
0. Where is most of the mass of a beryllium atom found?
_____________________________________________________________________________________ (1 mark)
How many sub-atomic particles in one atom of beryllium have:
i.	a positive charge _______________________________________	(1 mark)
ii.	a negative charge ______________________________________	(1 mark)
iii.	are neutral ______________________________________________	(1 mark)
An atom of sodium can be represented as: 
Write a similar symbol for an atom of beryllium.
_____________________________________________________________________________________ (1 mark)

Which is most likely to be the radius of a beryllium atom? Circle the correct answer. [Hint: 1 nm = 1  m]	
(1 mark)
A. 11.2 nm
B. 1.12 nm
C. 0.112 nm
D. 0.0112 nm
[bookmark: _heading=h.gjdgxs](a)	Complete the equation to calculate the number of neutrons in an atom using atomic number and mass number.
number of neutrons  _______________________________________	(1 mark)
(b)	Complete the table to show the numbers of sub-atomic particles. 
	[bookmark: _heading=h.30j0zll]Atom or ion
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(4 marks)
The image shows three isotopes of carbon.
 [image: The first image on the far left shows an atom of carbon-12 with six protons and six neutrons in the nucleus, two electrons on the inner shell and four electrons on the outer shell. The second image in the middle shows an atom of carbon-13 with six protons and seven neutrons in the nucleus, two electrons on the inner shell and four electrons on the outer shell. The third image on the far right shows an atom of carbon-14 with six protons and eight neutrons in the nucleus, two electrons on the inner shell and four electrons on the outer shell.]
Source: Adapted from © Shutterstock
Define the term isotope.
__________________________________________________________________________________
__________________________________________________________________________________
(2 marks)
Write the symbol for each isotope.
[bookmark: _heading=h.1fob9te]i	carbon-12: ________________________________________________	(1 mark)
ii	carbon-13: _______________________________________________	(1 mark)
iii	carbon-14: ________________________________________________	(1 mark)
Explain why atoms of the three isotopes do not have an overall electrical charge.



(2 marks)
The atomic mass of carbon is 12 but the relative atomic mass of carbon, calculated to three decimal places, is 12.001. Explain the difference in these numbers.



(2 marks)
Chlorine has two isotopes and .
The relative atomic mass of chlorine is 35.5. Which of the two chlorine isotopes is more commonly found?

(1 mark)


Theories about atomic structure have changed over time. The diagram shows how the theory about atomic structure has changed over time. 
[image: A set of five images. The first image is labelled as John Dalton 1803 and is shown as a blue sphere. The second image is labelled JJ Thomson 1904 and shows a blue sphere covered with small red circles containing negative signs and small blue circles containing positive signs. The third image is labelled Ernest Rutherford 1911 and shows a blue sphere with small red circles containing negative signs around the outside of the sphere and a cluster of five blue circles containing positive signs inside a small central circle. The fourth image is labelled Niels Bohr and shows a central yellow circle surrounded by rings of increasing size where red circles containing negative signs are placed. The fifth image shows a central collection of particles surrounded by a circular blue shading with no rings in place.]
    Source: © Shutterstock
Why did these models change over time?
____________________________________________________________________________________________________
____________________________________________________________________________________________________
(2 marks)
Complete the table with the missing information that connects the scientist and their discovery about the structure of the atom.
	Scientist
	Contribution to atomic structure model

	John Dalton
	

	
	discovered the negatively charged electrons and reasoned that they were in a positive field.

	Ernest Rutherford
	

	
	discovered that electrons orbit the central nucleus in shells/energy levels.


(4 marks)
		[Total: 28 marks]
[image: ]Which question(s) did you get wrong? Why?
What will you do next time you’re asked a similar question?
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