4 Some cleaning products are mixtures. The three substances present in a cleaning product are
listed in the table.

substance BiaR AL physical property
room temperature
sodium carbonate solid melts at 858°C
ethanol liquid boils at 78°C
limonene liquid boils at 176°C

Use the information in the table to plan an experiment to obtain a sample of each substance from
a mixture of the three substances.

You are provided with a mixture of the three substances and common laboratory apparatus.

filter the mixture to get sodium carbonate. wash and dry between filter paper.



4 When solid C and solid D separately react with dilute hydrochloric acid, one reaction is exothermic
and one reaction is endothermic.

Plan an investigation to determine:

e which reaction is exothermic and which reaction is endothermic
e which energy change is greater.

You are provided with solid C and solid D, dilute hydrochloric acid and common laboratory apparatus.

--------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------------

greater energy change. [Total: 6]



4 Propanone and ethyl ethanoate are both solvents which can be used to remove paint.
Plan an investigation to determine which of these two solvents is better to use to remove paint.

You are provided with glass slides, paint, the two solvents and common laboratory apparatus.




4 Some trees have purple leaves. The purple colour is a mixture of coloured pigments.
Plan an experiment to extract and separate the coloured pigments present in the purple leaves.

You are provided with some purple leaves, sand, ethanol and common laboratory apparatus.
You may draw a diagram to help you answer the question.

crush.the leaves.in.a.using a.mortal.and.pestle.with.sand. filter. the. mixture to.extract the
dye.draw.a baseline in pencil.on.a.chromatography. paper..put few. drops.of dye an.the.

baseline..put.a.suitable solvent. like.water. or.ethanol in a.chromatography. tank. put the.



Aqueous solutions of barium hydroxide are alkaline.
Plan an investigation to find the concentration of an agueous solution of barium hydroxide.

You are provided with an aqueous solution of barium hydroxide, dilute hydrochloric acid of known
concentration and common laboratory apparatus.

put known (25cm3) volume of barium hydroxide in a conical flask. add 5cm3 of phenolphthalein



4 Potassium chloride is a salt that dissolves in water.

The solubility of a salt is the mass in grams of the salt that dissolves in 100cm?® of water at a
particular temperature.

Plan an investigation to determine the solubility of potassium chloride in water at 40°C.
You are provided with potassium chloride and common laboratory apparatus.
add. 100cm3.of water.in.a beaker . using a.pipette. use a.electric heater to heat the water

10.40 deg C..use a spatula to add small.portions.of KCI. keep.stirring.using a glass.rod...



4 Magnesium reacts with dilute sulfuric acid at room temperature to form hydrogen gas.
Plan an experiment to find the rate of reaction between magnesium ribbon and dilute sulfuric acid.
In your answer:
¢ include a diagram

¢ indicate how you could use the results obtained to find the rate of reaction.

You are provided with common laboratory apparatus, magnesium ribbon and dilute sulfuric acid.
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4 Potassium nitrate and ammonium chloride are two salts. The energy change when they each
dissolve in water is endothermic.

Plan an experiment to show which of these two salts produces the larger endothermic energy
change per gram.

Your answer should include:
e any measurements you would take and record
e how the results could be used to draw a conclusion.

You are provided with potassium nitrate and ammonium chloride, distilled water and common
laboratory apparatus.

in a conical flask add known volume of water. place a thermometer in the flask.



4 The table gives some information about the properties of three substances found in a hand cream.

substance reaction with dilute nitric acid
polystyrene beads no reaction
calcium carbonate reacts and dissolves
sodium fluoride dissolves

Use the information in the table to plan an experiment to obtain a pure, dry sample of
polystyrene beads from this mixture of substances.

You are provided with a mixture of the three substances and common laboratory apparatus.
place the mixture in a beaker. add excess of dilute nitric acid in the beaker until all




4

lodine dissolves in two different solvents: ethanol and hexane.
Plan an experiment to find out in which solvent iodine is the most soluble at room temperature.

You are provided with iodine, the two solvents and common laboratory apparatus.

put known volume of ethanol in a beaker. measure a large sample mass of iodine.




4 Calcium carbonate, calcium hydroxide and calcium oxide can be used to neutralise the acid in soil.
Plan an investigation to find out which of these calcium compounds neutralises acid most effectively.

You are provided with the three calcium compounds, dilute hydrochloric acid and common laboratory
apparatus and chemicals.

fill. a.burette with. hydrochloric.acid till. Q. mark. measure the calcium. compound.



4 Azurite is an ore of copper which contains copper(ll) carbonate. Azurite contains no other metal
ions.

Plan an experiment to show how a sample of copper could be obtained from large lumps of azurite.

Your answer should include:

e descriptions of the reactions involved
e the expected observations.

You are provided with a large lump of azurite and common laboratory chemicals and apparatus.

crush. large lumps.of azurite using. a. mortal and pestle. heat the azurite with



A toothpaste contains:
e sodium fluoride

e calcium carbonate

e silica

e mint flavouring.

Sodium fluoride and the mint flavouring are soluble in water.

Calcium carbonate and silica are insoluble in water.

Calcium carbonate reacts with dilute hydrochloric acid to form the soluble salt calcium chloride.

Plan an investigation to find the percentage by mass of silica in the toothpaste.

In your answer you should include how you will calculate the percentage by mass of silica in the
toothpaste.

You have access to normal laboratory apparatus.

measure the mass of silica using a balance m1. add water to the toothpaste in a



Brass is a mixture of two metals, copper and zinc.

Copper does not react with dilute sulfuric acid. Zinc reacts with hot dilute sulfuric acid to form the
soluble salt zinc sulfate.

Plan an investigation to find the percentage by mass of zinc in a sample of brass.
In your answer you should include how to calculate the percentage by mass of zinc.

You have access to normal laboratory apparatus.



4 A mixture contains three solid compounds:

= copper(ll) sulfate
s cetyl alcohol

¢ silicon dioxide.

The table gives some information on the solubility of these three solids.

name of compound snl:baitl\i;?r o mﬂﬂﬁ
copper(ll) sulfate soluble insoluble
cetyl alcohol insoluble soluble
silicon dioxide insoluble insoluble

Plan a method to obtain a pure sample of each of the three solids, copper(1l) sulfate, cetyl alcohol
and silicon dioxide, from the mixture.

You have access to normal laboratory apparatus.
add water to the mixture in a beaker. stir. filter silicon dioxide and cetyl alcohol.



Stayclean and Brightwhite are two brands of washing powder. Both contain sodium carbonate.
Sodium carbonate is soluble in water and reacts with dilute sulfuric acid to produce
carbon dioxide gas.

Plan an investigation to determine which of the two washing powders, Stayclean or Brightwhite,
contains the greatest percentage of sodium carbonate.

You are provided with samples of the two washing powders and common laboratory apparatus and
chemicals.

take same mass of both washing powders. add stay clean washing powder in a conical



Many window-cleaning products contain aqueous ammonia. Aqueous ammonia is an alkali that
reacts with dilute acids.

Plan an investigation to find which of two window-cleaning products contains the most concentrated

agueous ammonia. Include in your plan:

e the method you will use

e how your results will be used to determine which window-cleaning product contains the most
concentrated aqueous ammonia.

You are provided with an aqueous solution of the two window-cleaning products,
dilute hydrochloric acid of known concentration and common laboratory apparatus.

take equal volume of each window-cleaning product in two separate conical flask using pipette.



Cobalt, manganese and nickel are metals. They react with dilute hydrochloric acid to form
hydrogen gas.

Plan an investigation to find the order of reactivity of these three metals.
You are provided with:

e samples of each metal

e dilute hydrochloric acid

e common laboratory apparatus.

Your plan must make it clear how your investigation will be a fair test and how you will use your
results to place the metals in order of reactivity.

take equal mass and same surface area pieces of one metal. put it in a test tube. add



Catalysts are substances which increase the rate of a reaction but are unchanged at the end of the
reaction.

Aqueous hydrogen peroxide decomposes slowly to form water and oxygen.
2H,0,(aq) — 2H.,0(1) + O,(q)
Copper(II) oxide is an insoluble solid.
Plan an investigation to find out if copper(ll) oxide is a catalyst for the decomposition of

hydrogen peroxide. You must include how your results will tell you if copper(Il) oxide is a catalyst.

You have access to copper(ll) oxide, aqueous hydrogen peroxide and all normal laboratory
apparatus.



Cobalt is a metal. Cobalt is between copper and iron in the reactivity series. The mineral
spherocobaltite contains the compound cobalt(ll) carbonate and no other metal ions.
Cobalt(II) carbonate is insoluble in water and reacts with dilute acids to form an agueous solution

of a salt.

Describe how you would obtain a sample of cobalt metal starting with a large lump of spherocobaltite.
You have access to all normal laboratory apparatus and chemicals.

crush into powder using mortal and pestle. heat it with carbon in a crucible. cobalt



Tartrazine is used as a yellow food colouring.

Plan an investigation to find out if a yellow sweet contains tartrazine. Explain how your results will
tell you if the sweet contains tartrazine.

You have access to all normal laboratory materials, a yellow sweet and a sample of tartrazine.

You may draw a labelled diagram as part of your answer.

crush and grind the yellow sweet using a mortal ond pestle. add some water. stir.



4 The energy given out when different liquid alcohols are burned can be compared using the apparatus
shown.

s / thermometer

test-tube
B f"

ﬁwatEr

spirit burner
liguid alcohol

Describe how the apparatus shown can be used to compare the amount of energy given out by

three different liquid alcohols, ethanol, propanol and butanol. Your answer should include how the
results can be used to determine which fuel gives out the most energy.

take known volume of ethanol in a spirit burner. place under the measuring cylinder as shown.



The mineral epsomite contains hydrated magnesium sulfate. When epsomite is heated strongly, it
loses water and eventually becomes anhydrous magnesium sulfate.

Plan an investigation to find the percentage by mass of water in a sample of epsomite. Your plan
should include how you would calculate the percentage by mass of water in epsomite.
You have access to common laboratory apparatus.

put 100g(m1) of epsomite in crucible use a balance to measure 100g of epsomite. put the



4 Dilute hydrochloric acid reacts with calcium carbonate to make carbon dioxide gas. The apparatus
shown in the diagram can be used to follow the progress of the reaction. The carbon dioxide gas
leaves the flask causing the mass shown on the balance to decrease.

cotton wool

. dilute hydrochloric acid
calcium carbonate

L

260.00 gg balance

Plan an investigation, using the apparatus shown in the diagram, to find out how the temperature
of the dilute hydrochloric acid affects the rate of the reaction. Your plan should include how your
results will show how the temperature of the dilute hydrochloric acid affects the rate of the reaction.

You are provided with dilute hydrochloric acid, calcium carbonate and common laboratory apparatus.
insulate a conical flask heat dilute hydrochloric acid to 70degC. immediately pour into conical flask, put it on




4 When solution A and solution B are mixed they react slowly to form iodine.
Starch solution is added to the mixture to act as an indicator.
When a certain amount of iodine is made there is a sudden colour change to blue-black.

Plan an investigation to find the effect of temperature on the rate of the reaction between solution A
and solution B.

You are provided with solution A, solution B, starch solution and common laboratory apparatus.




4 A sample of muddy river water contains water, dissolved solids and insoluble solid mud.
Plan an investigation to find the concentration of dissolved solids, in g/dm?, in the river water.
In your answer state how you will work out the concentration of the dissolved solids in g/dm?®.

You are provided with a small sample (less than 1 dm®) of muddy river water and common laboratory

apparatus.
(1dm® = 1000cm?)

measure 0.5dm3 or 500cm3 of sample using a measuring cylinder. filter the



4 The diagram shows some coffee beans.

Caffeine occurs naturally in coffee beans. Caffeine is a white crystalline solid. It is very soluble in
hot water but much less soluble in cold water.

Plan an investigation to obtain a pure crystalline sample of caffeine from coffee beans.

Assume that all other soluble substances in coffee beans are very soluble in both hot and cold
water.

You are provided with coffee beans and common laboratory apparatus.



