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Pre-Y12 Chemistry A-Level summer home learning 
In September 2020, you will begin your studies of the A-level Chemistry course. In 

order to help you prepare, you must spend a total of 3 hours on this home learning 

project over the summer.   
 

This will be due to your Y12 form tutor on your first day.   

Part 1: 1.5 hours           done? □ 

Read the extracts and complete the following task.  

From the list below, choose the topic that you found most interesting: 

1. Chemistry of the Solar System 

2. Biochemistry 

3. Thermodynamics 

4. Chirality 

Explain why you found this topic most interesting and include in your response one 

interesting fact about the topic that you have researched yourself. 

Your response should be at least half a side of A4. You may type and print your 
response.  

Part 2: 1.5 hours          done?   □ 

Answer all the exam questions. These are from the GCSE course and all supporting 
knowledge should be secure before arriving in September. You should thoroughly 
complete any revision necessary to answer the questions. You will be given the 
answers during your first week.  

 

 

 

  



 

Part 1 

 Article 1: Taken from “Mars vs. Titan: A Showdown of Human 

Habitability” by Kasha Patel  

As far as we know, Earth is the only planet with life. It has accessible liquid water, 

food, and WiFi. But what if there is another place in the universe where humans 

could survive and comfortably watch Netflix? Scientists are searching for other 

habitable locations across the universe and are looking at two possible candidates: 

Mars and Saturn’s moon Titan. Studying these and other celestial bodies can help 

scientists learn about chemical processes that occur in our solar system and help us 

understand our own planet’s past, present, and future. 

When thinking about living on another planet, we must 

first think about the conditions on Earth that help us 

survive. On Earth, humans can walk around on the 

surface, breathe oxygen, drink liquid water, survive at a 

comfortable temperature, and live with protection from 

the sun’s energetic waves. Finding all of those 

conditions on a different stellar object is not easy. So 

scientists are looking for the next best thing, with Titan 

and Mars in the running. 

Titan’s gassy air 

Titan is perhaps an unexpected candidate for human 

habitation because it is not even a planet, although it has 

many planet-like features. It is the second largest moon 

in our solar system, larger than our moon and the planet 

Mercury. More importantly, Titan is the only moon in our solar system to 

have an atmosphere and clouds—traits that make it similar to Earth. 

Titan’s air is about 95% nitrogen (N2) and 5% methane (CH4)—coincidentally a 

minor ingredient in farts though not the odorous kind. It also has trace amounts of 

other carbon-rich compounds. The quantity of methane in Titan’s air is one of the 

biggest chemical differences from our home planet. Instead of water, Titan’s clouds, 

rain, and lakes are composed of liquid methane and ethane (C2H6). 

Methane plays an important part in maintaining Titan’s thick atmosphere. It 

contributes to the greenhouse gas effect, which helps keep the moon’s temperatures 

from dropping very low. Without methane, temperatures would be low enough for 



 

nitrogen gas to condense into liquid, and the atmosphere would collapse. Here on 

Earth, water vapor and carbon dioxide are the predominant greenhouse gases. 

 
TITAN’S COMPLEX CHEMISTRY—During its 13-year tour of Saturn and its moons, 
NASA’s Cassini spacecraft revealed that the chemistry of Titan’s atmosphere is more 
complex than scientists previously thought. Nitrogen and methane in the upper 
atmosphere are exposed to sunlight and energetic particles. This exposure drives the 
formation of more complicated compounds, which could then combine into 
molecules with atomic masses of up to 8,000 daltons. 
 

Titan’s atmospheric methane also drives the formation of more complex organic 

compounds. Atmospheric methane and nitrogen molecules are exposed to the sun’s 

ultraviolet light and high-energy particles that accelerate in Saturn’s magnetic field. 

This energy drives reactions with nitrogen, hydrogen, and carbon to create more 

complex organic compounds. 

Some of those complex organic compounds are aromatic molecules, such as 

benzene. Others are negatively charged compounds known as carbon-chain 

anions (for example, CN- and C2H-). These linear compounds are thought 

to be the building blocks for more complex molecules and may be the 

basis for the earliest forms of life, including life on Earth. Scientists are not 

sure how or why, but these complex molecules drift lower in the atmosphere, are 

transformed into a complex haze of organic aerosols, and eventually reach Titan’s 

surface. 

  



 

Life on Titan? 

As it is, Titan is completely unsuitable for terrestrial life. The extremely 

cold temperatures of  –180 °C (approximately –290 °F) would freeze any 

water present, and all Earth life is based on water. And while the 

atmospheric pressure on Titan is moderate—1.5 times the pressure of Earth’s 

atmosphere, about what divers experience 15 feet underwater—there is no oxygen in 

it. So humans would have to live in an enclosed environment that could be warmed 

up and filled with oxygen, perhaps produced from the frozen water that is present on 

Titan. 

If we could manage to pull off this technological feat, would we be sharing the planet 

with native life forms unlike life on Earth? Scientists have speculated that perhaps 

life could exist that is based not on liquid water, but on liquid hydrocarbons such as 

methane or ethane, which are abundant on Titan. As a source of energy, such life 

might use the reaction of acetylene and hydrogen, two gases that are known to exist 

on Titan, since their combination gives off lots of energy: 

C2H2 + 2 H2 fi C2H6      ∆H° = –311 kJ/mol 

No one has yet seen any compelling evidence for life on Titan, and it’s hard to 

imagine how life would overcome the problems of operating at such low 

temperatures (where chemical reactions get very slow). But it would sure be cool to 

visit Titan to check out the possibilities! 

Unfortunately, getting to Titan is tough. Unmanned satellites have taken years to 

reach the distant moon, and currently we do not have the technology to transport 

humans that far. But scientists have been exploring another possibility for our future 

home, and this one is much closer. 

 
MARTIAN CARBON—Carbon dioxide (CO2) forms in Mars’ mantle. The gas enters 
the atmosphere directly through volcanoes, or is crystallized from magmas, and later 
released into the air. The gas can interact with polar caps. When ultraviolet light 
from the sun strikes a CO2 molecule, it splits into carbon monoxide (CO) and 
oxygen. The CO can then break down into carbon and oxygen. Scientists have 
proposed that some carbon atoms would have enough energy to escape Mars’ 
atmosphere. This loss mechanism is called ultraviolet photodissociation. While this 
process releases oxygen into the atmosphere, Mars only contains a trace amount of 
oxygen, not enough for breathing, according to Renyu Hu, a planetary scientist at 
NASA’s Jet Propulsion Laboratory. 

Mars: Dusty and rusty 



 

Mars is at a viable distance for human space travel—it would take about seven 

months to get there—but its living conditions are not ideal. The planet is blasted by 

harmful ultraviolet radiation. It has a weak magnetosphere that would not provide 

much protection from space radiation or the sun’s incoming charged particles. There 

is not enough oxygen for us to breathe. The Martian surface mainly features iron 

dust and rocks that give the planet its red, rusty color. Mars could be nicknamed 

“Dusty Rusty.” 

So why are scientists studying ol’ Dusty Rusty? Geologic evidence on Mars suggests 

that the planet was once like Earth with lakes, warm weather, and possibly life. 

Scientists are exploring whether life could survive on present-day Mars. 

One obstacle for human habitation on present-day Mars is its atmosphere. The 

atmosphere, primarily composed of carbon dioxide, is currently about 100 times 

thinner than Earth’s. The thin atmosphere makes it impossible for humans to 

breathe and stay warm. 

How to get energy on Mars: Use iron, man 

Just like on Earth and Titan, living organisms on Mars would need energy to survive. 

Mars has a few potential energy sources that could help microorganisms grow. The 

National Aeronautics and Space Administration’s (NASA) Mars rover, named 

Curiosity, even detected organic molecules in a rock-powder sample. But Mars does 

not have abundant organic material on its surface like Titan. 

What it does have is a lot of iron. On Earth, microbes use energy from chemical 

reactions with iron in rocks—and the same could be true for Mars. Microorganisms 

could absorb energy from an iron reduction-oxidation reaction. The Martian 

environment has many electron donors and acceptors, such as iron (Fe2+, Fe3+), 

hydrogen (H2), perchlorate (ClO4-), and carbon monoxide (CO). 

Although scientists have not yet found life on Mars, NASA is looking to send humans 

to Mars in the 2030s. SpaceX plans to accomplish this by 2024. 

What it does have is a lot of iron. On Earth, microbes use energy from chemical 

reactions with iron in rocks—and the same could be true for Mars. Microorganisms 

could absorb energy from an iron reduction-oxidation reaction. The Martian 

environment has many electron donors and acceptors, such as iron (Fe2+, Fe3+), 

hydrogen (H2), perchlorate (ClO4-), and carbon monoxide (CO). 



 

Although scientists have not yet found life on Mars, NASA is looking to send humans 

to Mars in the 2030s. SpaceX plans to accomplish this by 2024. 

Survivor: Mars 

Researchers have already developed a lot of the technology needed to sustain life on 

Mars. Spacesuits could help us withstand the low pressure, and dome bubbles could 

shield inhabitants from the sun’s harmful radiation and provide a breathable 

atmosphere. NASA is also investigating how oxygen can be obtained from the 

carbon-dioxide atmosphere and how to extract water from rocks. (Note: Researchers 

this summer reported evidence that liquid water likely exists on Mars.) Researchers 

have simulated Martian soil here on Earth and were able to grow simple foods, such 

as tomatoes and peas. 

Even though Mars might be more amenable to human habitability than Titan, 

researchers continue to study the distant moon as they suspect the universe contains 

many similar celestial bodies. Thousands of other planets have been discovered in 

the past two decades, and many of them have conditions similar to those found on 

Titan. So figuring out how to potentially survive there could apply to other planets in 

the galaxy. 

If nothing else, Titan and Mars provide insight on Earth’s past and future. Think of 

Earth, Titan, and Mars as a movie trilogy that tells the story of the evolution of life. 

Titan is the prequel showing Earth before life. Earth shows the present environment 

with life. Mars is the sequel to Earth, showing a post-terrestrial world. By exploring 

these places (and others), scientists are learning more about how life on Earth was 

created and what could be in store for our future. 

  



 

Article 2: An extract taken from “The Science of Everyday Life” 

by Marty Jopson  

 



 

 

 



 

 

 



 

 

 

 

 

  



 

Article 2: An extract taken from Derek Lowe’s blod “In the 

Pipeline” 

When we last checked in with the Klapötke lab at Munich, it was to highlight their 
accomplishments in the field of nitrotetrazole oxides. Never forget, the biggest 
accomplishment in such work is not blowing out the lab windows. We’re talking high-
nitrogen compounds here (a specialty of Klapötke’s group), and the question is not 
whether such things are going to be explosive hazards. (That’s been settled by their 
empirical formulas, which generally look like typographical errors). The question is 
whether you’re going to be able to get a long enough look at the material before it 
realizes its dream of turning into an expanding cloud of hot nitrogen gas. 

 
It’s time for another dispatch from the land of spiderweb-cracked blast shields and “Oh 
well, I never liked that fume hood, anyway”. Today we have a fine compound from this 
line of work, part of a series derived from N-amino azidotetrazole. The reasonable 
response to that statement is “Now hold it right there”, because most chemists will take 
one look at that name and start making get-it-away-from-me gestures. I’m one of them. 
To me, that structure is a flashing red warning sign on a dead-end road, but then, I 
suffer from a lack of vision in these matters. 

 
But remember, N-amino azidotetrazole (I can’t even type that name without wincing) is 
the starting material for the work I’m talking about today. It’s a base camp, familiar 
territory, merely a jumping-off point in the quest for still more energetic compounds. 
The most alarming of them has two carbons, fourteen nitrogens, and no hydrogens at 
all, a formula that even Klapötke himself, who clearly has refined sensibilities when it 
comes to hellishly unstable chemicals, calls “exciting”. Trust me, you don’t want to be 
around when someone who works with azidotetrazoles comes across something 
“exciting”. 

 
It’s a beast, all right. The compound is wildly, ridiculously endothermic, with a heat of 
formation of 357 kcal/mole, all of which energy is ready to come right back out at the 
first provocation (see below). To add to the fun, the X-ray crystal structure shows some 
rather strange bond distances, which indicate that there’s a lot of charge separation – 
the azides are somewhat positive, and the tetrazole ring somewhat negative, which is a 
further sign that the whole thing is trembling on the verge of not existing at all. 

https://blogs.sciencemag.org/pipeline/wp-content/uploads/sites/2/2015/04/azidoazide.png


 

And if you are minded to make some yourself, then you are on the verge of not existing 
at all, either. Both the initial communication and the follow-up publication go out of 
their way to emphasize that the compound just cannot be handled: 
 

Due to their behavior during the process of synthesis, it was obvious that the 
sensitivities (of these compounds) will be not less than extreme. . . 
The sensitivity of C2N14 is beyond our capabilities of measurement. The smallest 
possible loadings in shock and friction tests led to explosive decomposition. . . 

Yep, below the detection limits of a lab that specializes in the nastiest, most energetic 
stuff they can think up. When you read through both papers, you find that the group 
was lucky to get whatever data they could – the X-ray crystal structure, for example, 
must have come as a huge relief, because it meant that they didn’t have to ever see a 
crystal again. The compound exploded in solution, it exploded on any attempts to touch 
or move the solid, and (most interestingly) it exploded when they were trying to get an 
infrared spectrum of it. The papers mention several detonations inside the Raman 
spectrometer as soon as the laser source was turned on, which must have helped the 
time pass more quickly. This shows a really commendable level of persistence, when 
you think about it – I don’t know about you, but one exploding spectrometer is 
generally enough to make recognize a motion to adjourn for the day. But these folks are 
a different breed. They ended up having to use a much weaker light source, and 
consequently got a rather ugly Raman spectrum even after a lot of scanning, but if you 
think you can get better data, then step right up. 

 
No, only tiny amounts of this stuff have ever been made, or ever will be. If this is its last 
appearance in the chemical literature, I won’t be surprised. There are no conceivable 
uses for it – well, other than blowing up Raman spectrometers, which is a small market 
– and the number of research groups who would even contemplate a resynthesis can 
probably be counted on one well-armored hand. 

 

  



 

Task: Writing a Response 

Explain why you found this topic most interesting and include in your response one 

interesting fact about the topic that you have researched yourself. 

 

Your response should take about 15 minutes to research and 15 minutes to write. 

You should spend about 5 minutes checking your work.  

You could start your research with the following links to additional resources. 

 

• Chemistry of the Solar System: 

https://www.geochemsoc.org/publications/geochemicalnews/gn142jan10/at

mosphericchemistryoftheg  

https://www.cheminst.ca/magazine/article/chemistry-on-mars/ 

• Biochemistry: 

https://www.sciencedaily.com/news/matter_energy/biochemistry 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1119266/ 

• Thermodynamics: https://www.nationalgeographic.org/topics/resource-

library-thermodynamics/?q=&page=1&per_page=25 

https://www.encyclopedia.com/science/encyclopedias-almanacs-transcripts-

and-maps/safe-enough-kill-advances-chemistry-explosives 

Your essay question should take at least half a side of A4 or you may type and print 

your response (around 250 words). You should write using accurate English.  

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

https://www.geochemsoc.org/publications/geochemicalnews/gn142jan10/atmosphericchemistryoftheg
https://www.geochemsoc.org/publications/geochemicalnews/gn142jan10/atmosphericchemistryoftheg
https://www.sciencedaily.com/news/matter_energy/biochemistry
https://www.nationalgeographic.org/topics/resource-library-thermodynamics/?q=&page=1&per_page=25
https://www.nationalgeographic.org/topics/resource-library-thermodynamics/?q=&page=1&per_page=25
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 



 

Part 2 

Answer all the exam questions. These are from the GCSE course and all 

supporting knowledge should be secure before arriving in September. You 

should thoroughly complete any revision necessary to answer the 

questions. You will be given the answers during your first week.  

Q1. 
There are eight elements in the second row (lithium to neon) of the periodic table. 

(a)     Figure 1 shows an atom with two energy levels (shells). 

  

(i)      Complete Figure 1 to show the electronic structure of a boron atom. 

(1) 

(ii)     What does the central part labelled Z represent in Figure 1? 

____________________________________ 

(1) 

(iii)    Name the sub-atomic particles in part Z of a boron atom. 

Give the relative charges of these sub-atomic particles. 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

(3) 

(b)     The electronic structure of a neon atom shown in Figure 2 is not correct. 



 

  

Explain what is wrong with the electronic structure shown in Figure 2. 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

(3) 

(Total 8 marks) 

Q2. 
This question is about atoms, molecules and nanoparticles. 

(a)     Different atoms have different numbers of sub-atomic particles. 

(i)      An oxygen atom can be represented as O 

Explain why the mass number of this atom is 16. 

You should refer to the numbers of sub-atomic particles in the nucleus of the atom. 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

(2) 

(ii)     Explain why C and C are isotopes of carbon. 

You should refer to the numbers of sub-atomic particles in the nucleus of each 
isotope. 



 
_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

(3) 

(b)     Hydrogen atoms and oxygen atoms chemically combine to produce water molecules. 

(i)      Complete the figure below to show the arrangement of the outer shell electrons of 
the hydrogen and oxygen atoms in a molecule of water. 

Use dots (•) or crosses (×) to represent the electrons. 

  

(2) 

(ii)     Name the type of bonding in a molecule of water. 

_____________________________________ 

(1) 

(iii)    Why does pure water not conduct electricity? 

_________________________________________________________ 

_________________________________________________________ 

(1) 

(c)     Nanoparticles of cobalt oxide can be used as catalysts in the production of hydrogen from 
water. 

(i)      How does the size of a nanoparticle compare with the size of an atom? 

_________________________________________________________ 

_________________________________________________________ 

(1) 

(ii)     Suggest one reason why 1 g of cobalt oxide nanoparticles is a better catalyst than 1g 
of cobalt oxide powder. 

_________________________________________________________ 

_________________________________________________________ 

(1) 

(Total 11 marks) 



 

Q3. 
This question is about elements and the periodic table. 

(a)     Newlands and Mendeleev both produced early versions of the periodic table. 

(i)      Complete the sentence. 

In their periodic tables, Newlands and Mendeleev arranged the elements in 

order of __________________________ . 

(1) 

(ii)     Name the particle that allowed the elements to be arranged in order of their atomic 
number in the modern periodic table. 

____________________________________ 

(1) 

(b)     The diagram below shows the position of nine elements in the modern periodic table. 

  

(i)      Which one of the nine elements shown in the diagram above has the lowest boiling 
point? 

____________________________________ 

(1) 

(ii)     Copper and potassium have different melting points and boiling points. 
Give one other difference between the properties of copper and potassium. 

_________________________________________________________ 

_________________________________________________________ 

(1) 

(iii)    Explain why the reactivity of the elements increases going down Group 1 from 
lithium to rubidium but decreases going down Group 7 from fluorine to iodine. 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 



 
_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

(4) 

(Total 8 marks) 

Q4. 
(a)     The diagram shows an atom of magnesium and an atom of chlorine. 

  

       Magnesium                                                             Chlorine 

Describe, in terms of electrons, how magnesium atoms and chlorine atoms change into 
ions to produce magnesium chloride (MgCl2). 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

(4) 

(b)     Calculate the relative formula mass (Mr) of magnesium chloride (MgCl2). 

Relative atomic masses (Ar): magnesium = 24; chlorine = 35.5 

_____________________________________________________________ 



 
_____________________________________________________________ 

_____________________________________________________________ 

Relative formula mass (Mr) = ________ 

(2) 

(Total 6 marks) 

Q5. 
A student investigated the law of conservation of mass. 

The law of conservation of mass states that the mass of the products is equal to the mass of the 
reactants. 

This is the method used. 

1. Pour lead nitrate solution into a beaker labelled A. 

2. Pour potassium chromate solution into a beaker labelled B. 

3. Measure the mass of both beakers and contents. 

4. Pour the solution from beaker B into beaker A. 

5. Measure the mass of both beakers and contents again. 

When lead nitrate solution and potassium chromate solution are mixed, a reaction takes place. 

This is the equation for the reaction: 

Pb(NO3)2(aq) + K2CrO4(aq) ⟶ PbCrO4(s) + 2KNO3(aq) 

(a)     What would the student see when the reaction takes place? 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(b)     The table shows the student’s results. 
  

  Mass in g 

Beaker A and contents before mixing 128.71 

Beaker B and contents before mixing 128.97 

Beaker A and contents after mixing 154.10 

Beaker B after mixing 103.58 

Show that the law of conservation of mass is true. 

Use the data from the table above. 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 



 
(2) 

(c)     What is the resolution of the balance used to obtain the results in the table? 

Tick (✔) one box. 
  

0.01 g 
 

  0.1 g 
 

  1 g 
 

  100 g 
 

(1) 

(d)     Calculate the relative formula mass (Mr) of lead nitrate Pb(NO3)2 

Relative atomic masses (Ar): N = 14 O = 16 Pb = 207 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

Relative formula mass = ____________________ 

(2) 

(e)     The formula of potassium chromate is K2CrO4 

The charge on the potassium ion is +1 

What is the formula of the chromate ion? 

Tick (✔) one box. 
  

CrO4+ 

 

CrO42+ 

 

CrO4− 

 

CrO42− 

 

(1) 

(f)      Another student also tests the law of conservation of mass using the same method. 

The student uses a different reaction. 

This is the equation for the reaction. 

Na2CO3(aq) + 2HCI(aq) ⟶ 2NaCl(aq) + CO2(g) + H2O(I) 

Explain why this student’s results would not appear to support the law of conservation of 
mass. 

_____________________________________________________________ 



 
_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

(3) 

(Total 10 marks) 

Q6. 
Read the information about energy changes and then answer the questions. 

  

A student did an experiment to find the energy change when hydrochloric acid 
reacts with sodium hydroxide. The equation which represents the reaction is: 

HCl + NaOH → NaCl + H2O 

The student used the apparatus shown in the diagram. 

  

The student placed 50 cm3 of hydrochloric acid in a glass beaker and measured 
the temperature. 

The student then quickly added 50 cm3 of sodium hydroxide solution and stirred 
the mixture with the thermometer. The highest temperature was recorded. 

The student repeated the experiment, and calculated the temperature change 
each time. 

  

(a)     The biggest error in this experiment is heat loss. 

          Suggest how the apparatus could be modified to reduce heat loss. 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 



 
(b)     Suggest why it is important to stir the chemicals thoroughly. 

_____________________________________________________________ 

(1) 

(c)     Which one of these experiments was probably carried out on a different day to the others? 

          Explain your answer. 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(d)     Suggest why experiment 4 should not be used to calculate the average temperature 
change. 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(e)     Calculate the average temperature change from the first three experiments. 

_____________________________________________________________ 

Answer = _______________ °C 

(1) 

(f)      Use the following equation to calculate the energy change for this reaction. 

energy change in joules = 100 × 4.2 × average temperature change 

_____________________________________________________________ 

Answer = _______________ J 

(1) 

(g)     Which one of these energy level diagrams, A or B, represents the energy change for this 
reaction? 

          Explain why. 

  

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(Total 7 marks) 



 

Q7. 
Sodium thiosulfate solution reacts with hydrochloric acid. As the reaction takes place the 
solution slowly turns cloudy. 

The diagram shows a method of measuring the rate of this reaction. 

  

A student used this method to study how changing the concentration of the sodium thiosulfate 
solution alters the rate of this reaction. 

The student used different concentrations of sodium thiosulfate solution. All the other variables 
were kept the same. 

The results of the experiments are shown on the graph below. 

(a)     (i)      Draw a line of best fit on the graph. 

(1) 

(ii)     Suggest two reasons why all of the points do not lie on the line of best fit. 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

(2) 



 

  

                Concentration of sodium  
                thiosulfate solution in mol per dm3 

(b)    (i)      In a conclusion to the experiment the student stated that: 

‘The rate of this reaction is directly proportional to the concentration of the sodium 
thiosulfate.’ 

How does the graph support this conclusion? 

_________________________________________________________ 

_________________________________________________________ 

(1) 

(ii)     Explain, in terms of particles, why the rate of reaction increases when the 
concentration of sodium thiosulfate is increased. 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

_________________________________________________________ 

(2) 

(Total 6 marks) 

Q8. 
The figure below shows the displayed structures of five organic compounds, A, B, C, D and E. 

  

A   B   C 



 

 
  

D   E 

 

(a)     Choose which organic compound, A, B, C, D or E, matches the descriptions. 

You may choose each compound once, more than once or not at all. 

Write the letter of the compound that: 

(i)      is a saturated hydrocarbon                                                                  

(1) 

(ii)     comes from a homologous series with the general formula CnH2n     

(1) 

(iii)    has the empirical formula C2H6O                                                         

(1) 

(iv)    reacts with calcium carbonate to produce carbon dioxide                  

(1) 

(v)     reacts with compound A to produce compound C.                             

(1) 

(b)     Compound B (C2H4) and C8H18 are produced by cracking C14H30 

C14H30        3C2H4 + C8H18 

(i)      Give two conditions for cracking. 

_________________________________________________________ 

_________________________________________________________ 

(2) 

(ii)     Explain why C8H18 has a lower boiling point than C14H30 

_________________________________________________________ 

_________________________________________________________ 



 
_________________________________________________________ 

_________________________________________________________ 

(2) 

(c)     Compound B is a colourless gas. 

Give a chemical test and its result to show that compound B is unsaturated. 

Test 
_____________________________________________________________ 

_____________________________________________________________ 

Result 
_____________________________________________________________ 

_____________________________________________________________ 

(2) 

(d)     Compound B is ethene. 

Complete the equation to show the formation of poly(ethene) from ethene. 

  

(3) 

(Total 14 marks) 

Q9. 
Cheshunt mixture is a powder containing copper sulfate, CuSO4, and ammonium carbonate, 
(NH4)2CO3 

  

(a)     A student tested the Cheshunt mixture. 

(i)      Hydrochloric acid was added. 
A gas was produced that turned limewater milky. 

Complete the sentence. 

The gas was __________________________________ which shows 

that _________________________ ions are in the mixture. 

(2) 

(ii)     Sodium hydroxide solution was added. 
A gas was produced that indicates that ammonium ions are in the mixture. 



 
Complete the sentence. 

The gas was __________________________________ which turns 

damp red ___________________________________________ blue. 

(2) 

(b)     Cheshunt mixture is dissolved in water before it is used. 
When the student dissolved the Cheshunt mixture in water it formed a blue solution. 

(i)      Suggest how the student knew that copper ions are in this solution. 

_________________________________________________________ 

_________________________________________________________ 

(1) 

(ii)     The student tested the Cheshunt solution and the result of the test indicated that 
sulfate ions are in the solution. 

Complete the sentence. 

The student added a solution of ________________ in the presence of 

dilute hydrochloric acid and a ________________ precipitate was produced. 

(2) 

(Total 7 marks) 

Q10. 
Methylated spirit is a useful product made from a mixture of substances. 

The table below shows the mass of the substances in a sample of methylated spirit. 
  

Substance Mass in grams 

Ethanol 265.5 

Methanol 23.3 

Pyridine 3.0 

Methyl violet 1.5 

(a)  What name is given to a useful product such as methylated spirit? 

_____________________________________________________________ 

(1) 

(b)  Calculate the percentage by mass of methanol in methylated spirit. 

Use the table above. 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 



 
Percentage = ____________________ % 

(2) 

Methylated spirit contains ethanol and is available cheaply. 

Methylated spirit also contains: 

•   pyridine which has a very unpleasant smell 

•   methyl violet which makes the mixture purple. 

(c)  Suggest why pyridine and methyl violet are added to ethanol to make methylated spirit. 

_____________________________________________________________ 

_____________________________________________________________ 

(1) 

(d)  Suggest one use of methylated spirit. 

_____________________________________________________________ 

(1) 

(e)  Describe how ethanol is produced from sugar solution. 

Give the name of this process. 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

(3) 

(f)  The diagram below shows part of the displayed formula for ethanol. 

Complete the diagram. 

  

(1) 

(g)  Name the gas produced when sodium is added to ethanol. 

_____________________________________________________________ 

(1) 

(h)  Methanol is used to produce methanoic acid. 

What type of substance reacts with methanol to produce methanoic acid? 



 
_____________________________________________________________ 

(1) 

(Total 11 marks) 
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