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1. Inareaction, 60 cn® of hydrogen gas was collected in 20's.
‘What is the average rate of reaction, in cm’s™, over this time?
A0

20

s 2
@
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3. Read tho passage below and answer the questions that follow.

bodqunresamguhr|mzlwafpo'am\lnbom§ehn\xlshavnm
‘mechanism for storing it. Foods rich in potassium include raisins and
almonds. Raisins contain 086 g of potassium in every 100g.

Naturally occurring salts of potassium such as saltpetro (potassium
nitrate) and potash (potassium carbonate) have been known for centurias.
Potassium salts are used as fertilisers.

Potassium was first isolated by Humphry Davy in 1807. Davy observed
that when potassium was added to water it formed globules which
skimmed about on the surface, burning with a coloured flame and forming
an alkaline solution.

(b) Calculate the number of moles of potassium in 100g of raisins.
Show your working clearty.
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5. Different types of radiation have different penetrating proporties.
An investigation was carried out using three radioactive sources.

Radioactive paper  aluminiom  lead

sourco pZ pz Pz

(b) The half-life of source 3 is 8 days.
Calculate the fraction of source 3 that would remain after 16 days.

Show your working clearly.
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9. Liquefied petroleum gas (LPG), which can b used as a fuel for heating, is a
mixture of propane and butane.
(c) 25k of water at 10 °C is heated by burning some LPG.

Calculate the energy, in kJ, required to increase the temperature of tho
water t030 °C. 3

You may wish to use the data booklet to help you.
Show your working clearly.
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10. The lowest temperature at which a hydrocarbon ignites is called its flash
point.
(b) Nonane burns to produce carbon dioxide and water.
CH, <+ 140, —> 9O, -  10MO

Calculate the mass, in grams, of carbon dioxide produced when 32 of
nonane is burned.

Shaw vanr warking clearly
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12. Ores are naturally occurring compounds from which metals can be extractea.
(b) Iron can be extracted from its ore haematite, Fe,0,, in a blast fumace.
Calculate the percentage by mass of iron in haematite.
Show your working clearly.
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13. Sodium carbonate solution can be added to the water in swimming pools to
nautralise the acidic offects of chlorine.

A student carried out a titration experiment to determine the concentration
of a sodium carbonate solution.

ist | 2nd
titre | titre
hydrochloric
acid Initial burette
o1 mol 1 ing (o) 00 | 00 | 00
Final buretto
g amy | 165 | 159 | 11
Volume used
piacy 165 | 159 | 161
10cm®
sodium carbonate

solution and indicator

(2) Using the results in the tablo, calculate the average volume, in c, of
hydrochloric acid required to neutraliso the sodium carbonate solution. 1

(b) The equation for the reaction is
MU+ MaCO, —> 2ad + CO, + HO

Using your answer from part (a) calculate the concentration, in mol L',
of the sodium carbonate solution. 3

Show your working clearly.
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1.

Ethyno is the first member of the alkyne family.
It can be produced by the reaction of calcium carbide with water.
“The equation for this reaction is

CaCyfs) +  2H0(8) —> GHyg) +  Ca(OH):(aq)

(2) The table shows the results obtained in an experiment carried out to
measure the volume of othyne gas produced.

Time (s) 0 |30 |60 |9 |120]150] 180|210
Volume of

o | 0|60 |9 |120] 140|148 | 152 | 152
ethyne (cm’)

Calculate tho average rate of reaction between 60 and 90 seconds.
Your answer must include the appropriate unit.

Show your working clearly.
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2. Americium-241, a radioisotope used in smoke detectors, has a half-
432 years.

() Another radioisotope of americium exists which has an atomic mass of
242.

Americium-242 has a half-life of 16 hours.

fo of

(i) A sample of americium-242 has a mass of 8g.

Calculate the mass, in grams, of americium-242 that would be left
after 48 hours.

Show your working clearly.
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6. Read the passage below and answer the questions that follow.

Clean coal technology comes a step closer

It is claimed a process called Coal-Direct Chemical Looping (CDCL) is able
to release energy from coal while capturing 99% of the carbon dioxide
‘emitted.  CDCL works by extracting the energy from coal using a reaction
other than combustion.

A mixture of powdered coal and beads of iron(ll) oxide is heated inside a
metal cylinder. Carbon in the coal and oxygen from the beads react to
form carbon dioxide which can be captured for recycling or stored.

“This reaction gives off heat energy that could be used to heat water in
order to drive electricity-producing steam turbines.

‘Adapted from Focus: Science and Technology, April 2013

() The CDCL process produced 300 tonnes of carbon dioxide.

Calculate the mass, in tomes, of carbon dioxide roleased into the
atmosphere.
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7. A student was asked to camy out an experiment to determine the
concentration of a copper{l) sulfate solution.

Part of the work card used is shown.

Determination of the Concentration of Copper(l) Sulfate Solution
‘Weigh an empty crucible
‘Add 100 c? copperfll sulfate solution
Evaporato the solution to dryness

‘Weigh the crucible containing dry copper(1) sulfate

(b) The student found that the 100cm® solution contained 3-19g of
copperfll) sulfate, CuSO,.

Calculate the concentration of the solution in mol L™
Show your working clearly.
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8. A student calculated the energy absorbed by water when ethanol is burned

using two different methods.
Method A

thermometer —

electrical
supply to
ignito the
athanol

N

beaker

sthanol ethanol

Method B

platinum.
dish

The student recorded the following data.

thermomater

oxygen gas

“bomb?

container

A

Mass of ethanol burned (g)

05

05

Mass of water heated (g)

100

100

Initial temperature of water (°C)

24

2

Final temperaturo of water (°C)

2

58

(b) Calculate the energy, in kJ, absorbed by the water in method B.

You may wish to uso the data booklet to help you.

Show your working clearly.
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15, Vitamin C is found in fruits and vegetables.
Using iodine solution, a student carried out titrations to determine the
concentration of vitamin C in orange juico.

0-0050mol " iodine solution

The results of the titration are given in the table.

o | nitial burette | Finalburette | Titre
Titration | eqding (cn’) | reacing (c) | (em’)
2 180 168
2 80 339 159
3 05 66 Te1

() Calculate the average volume, in cni, that should be used in calculating
the concentration of vitamin C.

(b) The equation for tho reaction is

CHO,(aq) + L(aq) — CHO,(aq) * 2Hi(aq)
vitanin ¢

Calculate the concentration, in mol 1", of vitamin C in the orango juico.
Show your working clearly.
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3. Hydrogen gas can be produced in the laboratory by adding a metal to dilute
acid. Heat energy is also produced in the reaction.

(b) A student measured the volume of hydrogen gas produced when zinc
lumps were added to dilute hydrochloric acid.

Time (5) 0 |10]20 30|40 |50 ]|60]|70

Volume of hydrogen (cm) | 0 | 12| 21 | 29 [ 34 |36 | 37 | 37

(i) Calculate the average rate of reaction, in cm’s™, between 10 and
30 seconds.

‘Show your working clearly.
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3. Hydrogen gas can be produced in the laboratory by adding a metal to dilute
acid. Heat energy is also produced in the reaction.

(b) A student measured the volume of hydrogen gas produced when zinc
lumps were added to dilute hydrochloric acid.

Time (5) 0 [10]20 304 50|60 |70
Volume of hydrogen (cm) | 0 | 12| 21 | 29 [ 34 |36 | 37 | 37

(i) Calculate the average rate of reaction, in cm’s™, between 10 and
30 seconds.

‘Show your working clearly.

(©) Another student reacted aluminium with dilute nitric acid.
24(s) + 6HNOJaq) —> s(@q)  + 3t

() 1 mole of hydrogen gas has a volume of 24 ltres.

Calculate the volume of hydrogen gas, in litres, produced when
0-01 moles of aluminium react with dilute nitric acid.

‘Show your working clearly.
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4. Some rocks contain the mineral with the formula ALSiO;.

(b) Calculate the percentage mass of siticon in andalusite, ALSiO.
Show your working clearly.
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9. Ethanol can be used as an alternative fuel for cars.

(9 Ethanol can also be used in portable camping stoves.

‘The chemical reaction in a camping stove releases 23kJ of energy. If
100g of water is heated using this stove, calculate the rise in
temperature of the water, in °C.

You may wish to use the data booklet to help you.
Show your working clearly.
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12.
food colouring.

Betanin is responsible for the red colour in beetroot and can be used as a

(@ A student carried out a titration experiment to determine the
concentration of a sodium hydroxide solution.

oxalic acid
sodium hydroxide
solution and betanin
ntial burette Final burette Volume used
reading (cm) reading (cm’) (cm)
Rough titre 00 156 156
Isttitre 156 305 149
nd titre 305 456 151

Using the results in the table, calculate the average volume, in cm’, of
oxalic acid required to neutralise the sodium hydroxide solution.

(@) Oxalic acid is found naturally in rhubarb. A piece of rhubarb was found

to contain 1-8 of oxalic acid.

Calculate the number of moles of oxalic acid contained in the piece of

rhubarb.

(Formula mass of oxalic acid = 90)
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Research is being carried out into making chemicals that can be used to
help relieve the side effects of chemotherapy.

Part of the process is shown.
canalyse

chemical A + hydrogen — ="' > chemical B

(B) As the reaction proceeds the hydrogen is used up and the pressure
decreases.

;‘;::; o s || 15| 20|30 35 |4

Decrease in
pressure | 0 | 06 | 12| 17| 22| 29| 31| 31
(bar)

‘iii) Caleulate the average rate of the reaction, in bar mi
10 and 20 minutes
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11. (¢) Using bromine solution, a student carried out titrations to determine
the concentration of limonene in a household cleaner.

050 mol I bromine solution
(orange/red)

Flask

é K :lO‘ﬂcmShouscholdclmm:r
(colourless)

— Tnitial burette | Final burette | -
Titration | " ing (cm) | reading (em?) | Tire ©m)
T 03 71 166

2] 163 61
3 o1 50 159

() What average volume should be used in caleulating the
concentration of limonene?

(iii) The equation for the reaction between limonene and bromine
solution is shown.

Culliglaq) + 2Bryaq) —— CioHieBry(aq)

Caleulate the concentration of limonene in the houschold cleaner.
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20. What mass of ammonium sulphate,

(NH,),S0,, is required to produce 05 litres
of a1 moll" solution?

A 3
B etg
c  e6e
D 132
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4. Gold is a very soft metal. In order to make it harder, goldsmiths mix it
with silver. The quality of the gold is indicated in carats.

() Silver tarnishes in air forming black silver sulphide, Ag,S.

The equation for the reaction
4Ag + 2S + 0, —= 2AgS + 2,0

What mass of silver sulphide would be formed from 1-08 of silver?
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13, Sodium sulphate crystals can be made from sodium hydroxide solution and
dilute sulphuric acid as shown in the procedure below.

() The equation for the reaction is:
S0, + 2NaOH —> NaSO, + 2H,0

In the experiment S0cm’ of sodium hydroside solution reacted with
20em? 01 mol I dilute sulphuric acid.

Caleulate the concentration of the sodium hydroxide solution.
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Iron is produced from iron ore in a Blast Furnace.

(B) "The equation for the key reaction in Zone 2 is shown below. Calculate
the mass of carbon monoxide produced when 1200kg of carbon
reacts.

COfg) + Cls — 2C0()
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12. Rhubarb contains oxalic acid, C;H,0,. Oxalic acid decolourises acidified
potassium permanganate solution.

(6) The equation for the reaction between permanganate solution and the
oxalic acid in rhubarb is

2MnO,” + 5C,H,0, + 6H° — 2Mn® + 10CO, + SH,0.
2moles 5 moles

(i) Calculate the number of moles of permanganate fons (M) in
100cm’ of a 1-0 mol I solution.

(i) The above equation shows that 2 moles of permanganate ions
react with 5 moles of oxalic acid.

How many moles of oxalic acid (C;H,0,) react with 100em’ of
1:0 mol I'' permanganate (MnO,) solution?
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5.

Ammonium sulphate is a commonly used fertiliser. It can be produced by
the reaction between ammonium carbonate and calcium sulphate.

(NH),CO5(aq) + CaSO4aq) —— (NH,),S04(aq) + CaCOs(s)

(B) What mass of ammonium carbonate, (NH,),CO;, would be needed to
make 13-2kg of ammonium sulphate, (NH,),S0,?
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Graphs can be used to show the change in the rate of a reaction as the
reaction proceeds.

“The graph shows the volume of gas produced in an experiment over a period
of timo.

Volume of 55
gas(em’) o

o
0 10 20 30 40 50 60 70 80 90 10 0 20
Time (s)

(b) Calculate the average rate of reaction, in cn’s™, for the first 20
saconds. 2

Shaw vaur working clearlv.
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4. A student investigated the reaction of carbonates with dilute hydrochloric:
acid.
(b) In another reaction 1g of calcium carbonate reacted with excess dilute
hydrochloric acid.

o)+ 2ml@g) — Cachan) + COfe) + HO()

(i) Calculate the mass, in grams, of carbon dioxide produced.
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9. Alkanes burn, releasing energy.

(b) A student investigated the amount of energy released when an alkane

bums using the apparatus shown.

thermomater

200’ water

—\—— liquid alkane

‘The student recorded the following data.

Mass of alkane burned 1g

Volumo of water 200cm’

Initial temperatur of water 15°C

Final tomperature of water 55°C

pecific heat capacity of water | 4-18 kJkg™ °C"

(i) Calculate the energy released, in kJ.
You may wish to use the data booklet to help you.

Show your working clearly.
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1. Urea, H,NCONH, can be used as a fertilisor.

() Calculate the percentage of nitrogen in urea.
Show your working clearly.
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12, Technetium-99m is used in medicine to detect damage to heart tissue.
Itis a gamma-emitting radioisotope and is injected into the body.
() The half-lfe of technetium-99m is 6 hours.

How much of a 2g samplo of technetium-99m would be left after 17
hours? 2
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13. The concentration of chloride fons in water affacts the ability of some plants
to grow.
A student investigated the concentration of chloride ions in th water at
arious points along the river Tay.

The concentration of chloride ions in water can be determined by reacting
the chloride ions with silver fons.

Ag'(ag) + Cllag) — AgClfs)
A 20cm® water sample gave a precipitate of silver chloride with a mass of

1-435g.
(2) Calculate the number of moles of silver chloride, AgCl, present in this
samplo.
Show your working clearly.

(b) Using your answer to part (a), calculate the concentration, in moll™, of
chlorido fons in this sample.

Show your working clearly.




