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1  A student obtains pure, dry samples of sand and sodium chloride from a mixture of sand and 

sodium chloride.

  The student uses the apparatus shown. The method consists of six steps, A, B, C, D, E and F, 

which are shown in the wrong order.

mixture of

sand and

sodium chloride

rinse the sand

with water

A B

add water

and stir

C

heat to

evaporate

leave the sand to

dry on filter paper

D E F

heat

.........................................

 (a)  Order the steps in the method.

A    .........    .........    .........    .........    .........
 [2]

 (b)  Complete the box to name the apparatus in D. [1]

 (c)  Why is the sand rinsed with water in B?

  ....................................................................................................................................................

  ..............................................................................................................................................  [1]

 (d)  Name the process in F.

  ..............................................................................................................................................  [1]

 (e)  How could the purity of the sodium chloride obtained be checked?

  ..............................................................................................................................................  [1]

 [Total: 6]
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2  A student investigated the rate of reaction between dilute nitric acid and lumps of  

magnesium carbonate. The apparatus shown was used.

balance

cotton wool

dilute nitric acid lumps of magnesium carbonate

	 	Lumps	of	magnesium	carbonate	were	added	 to	a	conical	 flask.	40	cm3 of dilute nitric acid was 

then	poured	into	the	conical	flask	using	a	measuring	cylinder.	The	magnesium	carbonate	was	in	
excess.

	 	The	conical	flask	was	placed	on	a	balance.	Cotton	wool	was	placed	in	the	top	of	the	conical	flask.

	 	The	mass	of	the	conical	flask	and	its	contents	was	measured	and	a	timer	was	started.	The	mass	of	
the	conical	flask	and	its	contents	was	measured	every	minute	for	7	minutes.
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 (a)	 	Use	the	balance	diagrams	to	record	the	mass	of	the	conical	flask	and	its	contents	in	the	table.
	 	Complete	the	table	to	work	out	the	total	loss	of	mass	of	the	conical	flask	and	its	contents	since	

the start of the experiment.

86

85

86

87

g

time / minutes

0

balance diagram
mass of conical flask

and its contents / g

total loss

of mass / g

84

85

86

83

84

85

g

1

83

84

85

g

2

83

84

85

g

3

g

4

83

84

85

g

83

84

85

g

83

84

85

g

5

6

7

 [3]
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 (b)  Plot the results on the grid. Draw a smooth line graph.

2.5

2.0

1.5

1.0

0.5

0
0 1 2 3

time / minutes

total loss

of mass / g

4 5 6 7

 [3]

 (c)  The average rate of reaction can be calculated using the equation shown.

average rate of reaction =
total loss of mass / g

time taken / s

	 	Calculate	the	average	rate	of	reaction	for	the	first	30	seconds of the reaction.

  Deduce the unit.

rate = ..............................

unit = ..............................

 [3]

 (d)  The experiment is repeated using an excess of powdered magnesium carbonate. All other 

conditions are kept the same.

  Sketch on the grid the graph you would expect. [2]
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 (e) (i)	 	Why	does	the	mass	of	the	conical	flask	and	its	contents	decrease?

  .............................................................................................................................................

  .......................................................................................................................................  [1]

 (ii)  Suggest the purpose of the cotton wool.

  .............................................................................................................................................

  .............................................................................................................................................

  .......................................................................................................................................  [2]

 (iii)  Why does the graph level off? Explain your answer.

  .............................................................................................................................................

  .......................................................................................................................................  [2]

 (f)  Give one advantage and one disadvantage of using a burette instead of a measuring cylinder 

to	add	the	dilute	nitric	acid	to	the	conical	flask.

 advantage  ..................................................................................................................................

 disadvantage  .............................................................................................................................

 [2]

 [Total: 18]
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3  Two solid salts, solid G and solid H, were analysed. Tests were done on each solid.

  tests on solid G

  Some of the tests and observations are shown.

tests on solid G observations

test 1

A	flame	test	was	done	on	solid	G. lilac colour

Solid G was dissolved in distilled water.

test 2

Dilute hydrochloric acid was added to the 

solution. The solution was warmed gently. 

The	 gas	 produced	was	 tested	with	 filter	 paper	
which	 had	 been	 dipped	 in	 acidified	 aqueous	
potassium manganate(VII).

filter	paper	turned	from	purple	to	colourless

 (a)  Name the gas produced in test 2.

  ..............................................................................................................................................  [1]

 (b)  Identify solid G.

  ....................................................................................................................................................

  ..............................................................................................................................................  [2]
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 tests on solid H

  Solid H was calcium nitrate.

  Complete the expected observations.

  Solid H was added to distilled water in a test-tube. The test-tube was shaken to dissolve solid H. 

The solution was divided into four portions in four test-tubes.

 (c) (i)	 	Drops	of	aqueous	sodium	hydroxide	were	added	to	the	first	portion	of	the	solution.

 observations  .................................................................................................................  [2]

 (ii)  An excess of aqueous sodium hydroxide was then added to the mixture from (c)(i).

 observations ..................................................................................................................  [1]

 (d)  An excess of aqueous ammonia was added to the second portion of the solution.

 observations .........................................................................................................................  [1]

 (e)  Dilute nitric acid and aqueous silver nitrate were added to the third portion of the solution.

 observations .........................................................................................................................  [1]

 (f)  Aluminium foil and aqueous sodium hydroxide were added to the fourth portion of the solution. 

The mixture was warmed and the gas produced was tested.

 observations ...............................................................................................................................

  ..............................................................................................................................................  [2]

	 [Total:	10]
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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.

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  ...........................................................................................................................................................

  .....................................................................................................................................................  [6]

 [Total: 6]
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