Interactions

This exercise is about the interactions between particles in different chemical systems (such as molecules, atoms,
lattices). It has been found that different students have distinct ideas about how to label and describe the
interactions that are found in chemical systems.

On each page you will find a diagram representing a chemical system (such as a single molecule, or part of a solid).

You are asked to identify and describe any interactions that are present between different parts of the chemical
system in the diagram.

In each case you are asked whether you think that the interaction should be classed as an attraction, a force,
bonding and/or a chemical bond. Please tick the ‘yes’, ‘no’, or ‘unsure’ (if you do not know) box for each of these
labels. You do not have to select one and only one ‘yes’ answer: you may select ‘no’ for all four options, or ‘yes’ for
all four, or any combination of ‘yes’ and ‘no’ responses.

You are also asked to label the type of interaction, if you think it has a special name, and to describe the interaction
as best you can in your own words. (You do not need to fill up all the lines.)

1. The diagram on the right represents a single atom of hydrogen.

Which, if any, of the following labels can be used to identify the interaction between the two parts of the system

shown:
Yes? No? Unsure?
Attraction H O O
Force ] U] H ?.t::::::
Bonding [ U 0
Chemical bond H U 0

(please tick one box in each row)

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)
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2. The diagram on the right represents a single molecule of hydrogen.
Which, if any, of the following labels can be used to identify the interaction between the two parts of the system

shown:

Yes? No? Unsure?
Attraction 0 0 0 ?
Force 0 0 0 ,,', \\\
Bonding 0 H 0 H H
Chemical bond O 0 0

(please tick one box in each row)

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)

3a. The diagram on the right represents part of a layer in a sodium chloride lattice.
Which, if any, of the following labels can be used to identify the interaction between the two parts of the system

shown:

Yes? No? Unsure? [IRCUCET S
Attraction 0 0 H o :\ cr~ T
Force 0 0 0 @ ‘
Bonding 0 0 0 - T
Chemical bond 0 0 0 ’W
(please tick one box in each row)

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)
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3b. The diagram on the right represents the same part of a layer in a sodium chloride lattice as the previous question.
Which, if any, of the following labels can be used to identify the interaction between the two parts of the system

shown:

Yes? No? Unsure?
Attraction U U H
Force U U H ’
Bonding U U [
Chemical bond U U H

(please tick one box in each row)

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)

4. The diagram on the right represents some water molecules in liquid water.
Which, if any, of the following labels can be used to identify the interactions between molecules in the liquid:

Yes? No? Unsure? 2) \_/D \0/69\?5

Chemical bond

(please tick one box in each row) A\? /O m /C)\\ jo.an

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

o S »@%@ :
21 Po%e®

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)
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5. The diagram on the right represents part of an aqueous solution of silver nitrate.
Which, if any, of the following labels can be used to identify the interactions between the ions and the

molecules in the liquid:

Attraction
Force

Bonding
Chemical bond

(please tick one box in each row)

Yes?

[

OO O

No?

(N I B B B

Unsure?

O OOoO

)
(D

B
BT

HE)
SISO

O (O ]

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of

interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)

6. The diagram on the right represents a molecule of fluorine.
Which, if any, of the following labels can be used to identify the interactions

which hold the molecule together?

Attraction
Force

Bonding
Chemical bond

(please tick one box in each row)

Yes?

[

O OO

No?

N I I B

Unsure?

I O T B

Do you think this type of interaction is given a particular name/label? (If so, how

would you label this type of interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)
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7. The diagram on the right represents iodine molecules in solid iodine
Which, if any, of the following labels can be used to identify the interactions between the molecules?

Yes? No? Unsure? U
Attraction H H [l @ @
Force D D D S @ @
Bonding [ U o e - @ @
0o o 0O

Chemical bond

(please tick one box in each row)

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)

8. The diagram on the right represents the lattice arrangement in copper.
Which, if any, of the following labels can be used to identify the interactions holding the copper together?

) &) e

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

Yes? No? Unsure?
Attraction H H l @ @ @u/
Force H [ 0 @ @ @
Bonding [ [ [

0o o 0

Chemical bond

(please tick one box in each row)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)

H
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9. The diagram on the right represents a dimer of aluminium chloride (AICI,).
Which, if any, of the following labels can be used to identify the interactions between the two AICI, molecules?:

Yes? No? Unsure?
Attraction [l [l ] CI\AI /CI
Force D D D
. C|/ ‘\Cl
Bonding 0 0 U \ /
Chemical bond U] L] L] CI/AI\CI

(please tick one box in each row)

Do you think this type of interaction is given a particular name/label? (If so, how would
you label this type of interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)

10. The diagram on the right represents part of the diamond structure of carbon.
Which, if any, of the following labels can be used to identify the interactions
holding the structure together?:

Yes? No? Unsure?
Attraction 0 0 H
Force O O O
Bonding 0 0 0

o o 0O

Chemical bond

(please tick one box in each row)

Do you think this type of interaction is given a particular name/label? (If so, how would you label this type of
interaction?)

Describe this interaction in your own words. Give as much detail as you can:

(You do not need to fill up all the lines.)
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