Chemistry Questions of the Day with Example Student Answers and Feedback
1. Explain why CaO has a high melting point and CO has a low melting point. (3)

[bookmark: _GoBack]CaO is a molecule of metal and a non-metal, which means that the bonds it forms are ionic. CaO has a continuous structure, and being ionic, a high melting and boiling point. CO forms covalent molecular bonds and is generally gas at room temperature, having a very low melting and boiling point. The reason CaO has a much higher melting point is because a lot more energy is required to break its bonds, whereas CO only has weak bonds and not much energy is required to break these bonds. 	Comment by Tom Burney: Molecules are groups of covalently bonded atoms. I know you know the correct structure of CaO because you say it in the next sentence “continuous…ionic”.
I think the word you need in this sentence is not ‘molecule’ but ‘compound’ as that refers to any groups of different elements, whether covalent or molecular.	Comment by Tom Burney: “Bonds” is a term used to refer to primary bonds, which only includes covalent, metallic, and ionic.
You are correct that CO molecules contain covalent bonds (as all molecules do) but it’s important to remember that the interaction between molecules is a secondary force such as in this case dipole-dipole. 	Comment by Tom Burney: The bonds in CO (between C and O) are covalent, and these are strong bonds. To be clear, refer to the secondary interaction (or force or attraction) between molecules, since that’s what melting and boiling point depends on for molecular substances.

2. Explain why molecules of water are V-shaped and molecules of carbon dioxide are linear. (3)

The bonding of atoms is determined by the number of electrons. The shape which that molecule then adopts is determined by the non-bonding electrons. oxygen has 6 valence electrons. In a molecule of H2O each H atom only has one valence electron, each of which bond with one of oxygen's 6 electrons. This leaves 4 non-bonding electrons. Because there are two hydrogen's and only one oxygen, the non-bonding electrons of oxygen, it being the central atom, repel each other and the hydrogens, pushing them down and creating the V-shape, causing the dipoles to share a direction. In a molecule of CO2, the carbon is the central atom, and forms double bonds with the oxygen. Carbon then has no non-bonding electrons, but the oxygens still each have 4 non-bonding electrons. Because there are two oxygen's they push away from each other in exactly opposite directions, causing the linear shape. 	Comment by Tom Burney: For a three mark answer you could skip this introduction since it will be clear from the rest of your explanation that these things are the case.	Comment by Tom Burney: Unbonded oxygen has 6 valence electrons	Comment by Tom Burney: Your words here make it sound like the electrons are bonding with each other but what we’re really talking about here is the bonding between atoms, caused by the atoms sharing electrons.	Comment by Tom Burney: The electron “pairs” (usually pairs but sometimes groups of four or six if double or triple bonds) repel each other, not the individual electrons.	Comment by Tom Burney: Be clear it’s not the hydrogen being pushed down but the electron pair the hydrogen shares with oxygen.	Comment by Tom Burney: Dipoles are not relevant to this question. Bond dipoles are to do with polarity not shape.	Comment by Tom Burney: Be clear it’s the groups of electrons repelling each other, not the oxygens.

3. Explain the secondary interaction that occurs between molecules of hydrogen sulfide. (3)

H2S, hydrogen sulfide, forms polar molecules with hydrogen and sulfur. It is also a gas at room temperature. Therefore, the secondary interaction that occurs between molecules of H2S, can't be hydrogen bonding, as the property of this type of interaction is, liquid at room temperature. Thus, the secondary interaction that occurs between molecules of hydrogen sulfide is dipole to dipole attraction. 	Comment by Tom Burney: The correct chain of cause and effect would be:
 Polar molecules
 Therefore secondary interaction type
 Therefore likely state at room temperature
This is particularly important in this question since I didn’t say what the state of the material was.	Comment by Tom Burney: This is a distraction from the question. The only time you should consider what things aren’t or can’t be is when the question asks you to do so.	Comment by Tom Burney: This is what this question is about. To explain dipole-dipole attraction would be to talk about how polar molecules attract to each other (attraction of opposite partial charges in each molecule). If the question is worth enough points you could also talk about how the partial charges form.

4. Explain why unpolluted rainwater is acidic but is not classified as acid rain. (3)

A common property of acids is that they have a H2 attached to the molecule, and water is H2O. Therefore, water is actually an acid, although a very weak one. Also rain water reacts naturally with CO2 in the atmosphere, to form H2CO3, which is also acidic, or and acid. However, they are both weak acids and  do not have a low enough pH to cause the rain to be considered dangerously acidic.	Comment by Tom Burney: This should be H+ (hydrogen ion). A common definition for acids is “proton givers”	Comment by Tom Burney: Not true. Water can act as an acid or base because exists in an equilibrium with its ionised form, but the ionised form of pure water is still neutral overall because there is just as much OH- as there is H+.	Comment by Tom Burney: This is the answer, not an also.	Comment by Tom Burney: This is the keystone of the answer to first part of this question.	Comment by Tom Burney: I assume you used ‘or’ here because you’re uncertain?
H2CO3 is an acid (carbonic acid). Acids are substances which are able to give (or ionise into) hydrogen ions, which carbonic acid can do.
The word ‘acidic’ is used either of substances that act similar to acids but aren’t (like acidic oxides for example) or of solutions containing hydrogen (or hydronium) ions. 	Comment by Tom Burney: This is the keystone of the answer to the second part of the question.	Comment by Tom Burney: A better word here would be ‘cause’. Weak acids do not fully ionise into H+, meaning they do not lower the pH as much as the same amount of an equally protic strong acid would.	Comment by Tom Burney: Since the question is focused on classification rather than danger, you could say that the pH is unlikely to be below 5.6 (the border point for acid rain definition).

5. Explain how acid rain containing nitric acid can affect plant growth both positively and negatively. (3)

Acid rain can affect plants negatively, as it does kill and damage sensitive plants. However, plants take nutrients in the form of nitrogen, and because the acid rain contains nitric acid, when it rains there is a supply of soluble nitrogen immediately available to the plants. This means that plants which are not killed by the acid rain will be helped by it.	Comment by Tom Burney: Due to the H+ present (decreased pH of soil, leaching of cations, etc. see notes for detail)	Comment by Tom Burney: In this case nitrate ions. Be clear that plants do not absorb nitrogen as N2 from the air.	Comment by Tom Burney: To be specific, water-soluble nitrate ions which can be absorbed through plant roots.	Comment by Tom Burney: Good! You wouldn’t be expected to know whether the effect is good or bad overall (because it depends on the plant, the alkalinity of soil, etc) unless you were given more information. I think you might agree this is a bit of an odd question but the point of it is to make sure you’re aware that both effects exist.


