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1 A	student	wants	to	find	out	the	density	of	three	cubes	X,	Y	and	Z	with	the	same	
dimensions.  She	uses	a	balance	to	find	the	mass	of	each	cube.	

The	balance	readings	are	shown	in	Fig.	1.1.

72 20 212

73 21 213

g g g

cube	X cube	Y cube	Z

Fig. 1.1

(a) Record	the	masses	for	cubes	X,	Y	and	Z	in	Table	1.1.	 [3]

Table 1.1

cube mass/ g volume/ cm3 density/ g/cm3

X

Y

Z

(b) Fig.	1.2	shows	an	outline	for	the	representation	of	cubes	X,	Y	and	Z.

A B

Fig. 1.2
(i) Measure	the	length,	in	cm,	of	side	AB	of	the	cube.

length	=		...................................cm	 [1]

(ii) Use	your	answer	in	(b) (i)	to	calculate	the	volume	of	each	of	the	cubes.	
Record	your	answer	in	Table	1.1.

[2]
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(c) Complete	Table	1.1	by	calculating	the	density	of	each	of	the	cubes	X,	Y	and	Z.	
Use	the	formula

density	=	 mass
volume

	.

[3]
(d) Which	of	the	cubes	X,	Y	or	Z do	you	think	would	float	when	placed	in	water?

Give	a	reason	for	your	answer.

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

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

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

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

(e) Suggest	one	way	in	which	the	student	ensures	accuracy	in	this	experiment.

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

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

[12]
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2 In	an	experiment,	a	student	extracts	and	investigates	the	green	pigment	
chlorophyll	from	spinach.	The	student	carried	out	the	experiment	in	five	steps.

	 Step	1		 She	crushed	the	spinach	with	sand.
	 Step	2		 She	placed	the	crushed	spinach	in	a	beaker	containing	100	cm3	ethanol.
	 Step	3		 She	stirred	the	mixture.
	 Step	4		 She	separated	the	solution	from	the	rest	of	the	mixture.
	 Step	5		 She	investigated	the	colours	present	in	the	solution.

(a) Explain	why	the	spinach	is	crushed.

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

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

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

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

(b) Suggest	why	the	spinach	is	crushed	with	ethanol	rather	than	water	
	 	 in	Step	2.

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

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

(c) Name	three	pieces	of	apparatus	needed	to	carry	out	Step	4.

1	................................................................................................................

2	................................................................................................................

3	................................................................................................................ 	 [3]

(d) Describe	how	Step	5	is	carried	out.

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

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

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

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

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

	.................................................................................................................. 	 [4]

(e) In	similar	experiments,	Step	6	could	be	added	in	which	a	locating agent	
is	used.

State	why	it	is	sometimes	necessary	to	use	a	locating	agent.

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

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

[11]
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3 A	student	demonstrates	to	a	class	what	happens	when	an	enclosed	coloured	
liquid,	which	is	initially	at	room	temperature,	is	placed	in	a	bath	of	hot	water	as	
shown	in	Fig.	3.1.

glass	tube

stopper

test	tube

hot	water

at room temperature in hot water

coloured	liquid

Fig. 3.1

(a) Use	 the	 kinetic	 particle	 theory	 of	matter	 to	 explain	what	 happens	 to	 the	
coloured	liquid	when	the	test	tube	which	is	initially	at	room	temperature	is	
placed	in	a	bath	of	hot	water.

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

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

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

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

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

	.................................................................................................................. 	 [3]
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(b) Another	student	suggests	that	this	apparatus	could	be	used	as	a	thermometer.	

	 	 Describe	how	you	would	calibrate	this	thermometer.

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

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

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

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

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

	.................................................................................................................. 	 [3]

(c) Name	the	property	which	is	demonstrated	by	this	experiment	and	describe	
how	it	compares	in	solids,	liquids	and	gases.

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

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

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

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

[8]
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7

4 Fig.	4.1	shows	different	reactions	involving	organic	compounds.

ethene	+	steam condition	A product	B

product	B	left	open	
in	air	and	becomes	
oxidised

ethanoic	acid
+

ethanol
product	C

Fig. 4.1
(a) State	what	is	represented	by	condition	A	and	products	B	and	C.

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

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

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

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

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

	.................................................................................................................. 	 [3]

(b) Ethene	is	an	alkene.	
Describe	an	experiment	to	distinguish	between	alkanes	and	alkenes.

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

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

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

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

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

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

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

	.................................................................................................................. 	 [4]

[7]
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8

5 A	student	investigates	how	the	resistance	of	a	wire	varies	with	length	as	shown	
in	Fig.	5.1.

T S R Q P O

power	supply

resistance	wire

crocodile
clip

M1

fixed	resistor

M2

Fig. 5.1
(a) State	the	names	of	instruments	M1	and	M2	shown	in	Fig.	5.1	used	to	

measure	the	potential	difference	across	and	the	current	through	the	
resistance	wire.

M1	.............................................................................................................

M2	............................................................................................................. 	 [2]

(b) The	crocodile	clip	 is	connected	 in	 turn	 to	points	O,	P,	Q,	R,	S and	T	as	
shown	in	Fig.	5.1.

The	potential	difference,	V,	and	the	current,	I,	are	measured	for	each	position	
O,	P,	Q,	R,	S and	T	and	recorded	in	Table	5.1.

Table 5.1

position potential difference/ V current/ A
O 1.2 0.30
P 1.1 0.45
Q 1.0 0.73
R 0.8 0.86
S 0.7 1.10
T 0.5 1.33
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(i) On	the	grid	below,	plot	a	graph	of	potential	difference,	V,	(y-axis)	against	
current,	I,	(x-axis).	Draw	a	line	of	best	fit.

[5]
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(ii) The	gradient	of	the	graph	is	numerically	equal	to	the	resistance	of	the	
wire.	From	the	graph,	determine	the	resistance,	R,	of	the	wire.	
Show	clearly	how	you	obtained	the	necessary	information.

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

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

	........................................................................................................... 	 [3]

[10]
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6 A	student	is	given	a	bottle	containing	pieces	of	sodium	metal	which	are	covered	
by	a	liquid	as	shown	in	Fig.	6.1.

liquid

pieces	of	
sodium	metal

Fig. 6.1

The	student	uses	some	pieces	of	sodium	to	carry	out	a	series	of	tests	as	outlined	
in	Table	6.1.

Table 6.1

test observations conclusions
1.	Add	a	piece	of	sodium
				to	cold	water.

hydrogen	gas	formed	
aqueous	solution	P	
formed

2.	Add	Universal
				Indicator	to	aqueous
				solution	P.
3.	Add	warm	aqueous
				solution	P	with	salt	R.

aqueous	salt	Q formed	
ammonia	gas	formed

4.	Add	nitric	acid	and
				aqueous	silver	nitrate
				to	aqueous	salt	Q.

white	precipitate	S

(a) Suggest	 three	 observations	 that	 the	 student	 makes	 when	 sodium	 was	
dissolved	in	cold	water.

1	................................................................................................................

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

2	................................................................................................................

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

3	................................................................................................................

	.................................................................................................................. 	 [3]

(b) The	student	adds	Universal	Indicator	to	aqueous	solution	P.	
State	the	resulting	colour	of	the	Universal	Indicator.

	.................................................................................................................. 	 [1]
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(c) Name
(i) aqueous	solution	P,

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

(ii) aqueous	salt	Q,

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

(iii) white	precipitate	S.

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

(d) Suggest	the	name	of	salt	R.

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

(e) State	what	happens	when	the	student	leaves	the	sample	of	precipitate	S	in	
sunlight.

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

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

(f) Suggest	the	liquid	in	which	sodium	is	stored.

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

(g) Describe	the	test	for	the	hydrogen	gas.

Test	...........................................................................................................

Result	........................................................................................................

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

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

[12]
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CHEMISTRY PRACTICAL NOTES

Test for anions

anion test test result

carbonate	(CO −2
3 ) add	dilute	acid effervescence,	carbon	dioxide	

produced

chloride	(Cl–)
[in	solution]

acidify	with	dilute	nitric	acid,	then	
add	aqueous	silver	nitrate

white	ppt.

iodide	(I–)
[in	solution]

acidify	with	dilute	nitric	acid,	then	
add	aqueous	lead	(II)	nitrate

yellow	ppt.

nitrate	(NO −
3 )

[in	solution]
add	aqueous	sodium	hydroxide,	
then	aluminium	foil,	warm	
carefully

ammonia	produced

sulfate	(SO −2
4 )

[in	solution]
acidify	with	dilute	nitric	acid,	then	
add	aqueous	barium	nitrate

white	ppt.

Tests for aqueous cations

cation effect of aqueous sodium 
hydroxide

effect of aqueous ammonia

aluminium	(Al3+) white	ppt.,	soluble	in	excess,	
giving	a	colourless	solution

white	ppt.,	insoluble	in	excess

ammonium	(NH +
4 ) ammonia	produced	on	warming –

calcium	(Ca2+) white	ppt.,	insoluble	in	excess no	ppt.,	or	very	slight	white	ppt.

copper(II)	(Cu2+) light	blue	ppt.,	insoluble	in	
excess

light	blue	ppt.,	soluble	in	excess,	
giving	a	dark	blue	solution

iron(II)	(Fe2+) green	ppt.,	insoluble	in	excess green	ppt.,	insoluble	in	excess

iron(III)	(Fe3+) red-brown	ppt.,	insoluble	in	
excess

red-brown	ppt.,	insoluble	in	
excess

zinc	(Zn2+) white	ppt.,	soluble	in	excess,	
giving	a	colourless	solution

white	ppt.,	soluble	in	excess,	
giving	a	colourless	solution

Test for gases

gas test and test result

ammonia	(NH3) turns	damp	red	litmus	paper	blue

carbon	dioxide	(CO2) turns	limewater	milky

chlorine	(Cl2) bleaches	damp	litmus	paper

hydrogen	(H2) ‘pops’	with	a	lighted	splint

oxygen	(O2) relights	a	glowing	splint
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