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1 A	Grade	12	student	is	investigating	the	stretching	of	a	spring.

Fig.	1.1	shows	the	experimental	set	up.

clamp

spring

stand

surface	of	the	stand

d0

Fig. 1.1

(a) On	Fig.	1.1,	use	your	ruler	to	measure	the	vertical	distance	d0,		
in	mm,	between	the	bottom	of	the	spring	and	the	surface	of	the	stand.

d0	=	........................................ mm	 [1]

(b) The	diagram	is	drawn	1/10th	of	the	actual	size.	
Calculate	the	actual	distance	D0,	in	mm,	between	the	bottom	of	the		
spring	and	the	surface	of	the	stand.

D0	=	........................................ mm	 [1]
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(c) The	student	hangs	a	1.0	N	load	on	the	spring.	He	measures	and	records	the	
distance	D	between	the	bottom	of	the	spring	and	the	surface	of	the	stand,	
and	the	value	of	the	load	L.		

He	repeats	the	procedure	using	loads	of	2.0	N,	3.0	N,	4.0	N	and	5.0	N.	His	
readings	are	shown	in	the	table	in	Fig.	1.2.

Calculate	the	extension,	e,	of	the	spring	for	each	set	of	readings	using	the	
equation	shown	below.

e	=	(D0	–	D)

Record	the	values	of	e	in	the	table	in	Fig.	1.2.

L/N D/mm e/mm
1.0 199
2.0 191
3.0 179
4.0 171
5.0 160

	 [4]

Fig. 1.2

(d) Plot	a	graph	of	e/mm	(y-axis)	against	L/N	(x-axis)	on	the	grid	in	Fig.	1.3.

[5]

Fig. 1.3
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(e) Use	the	information	from	your	graph	to	write	a	conclusion	for	the	experiment.

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

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

(f) When	making	measurements,	the	student	is	careful	to	avoid	a													
line-of-sight	error.

Suggest	one	other	precaution	that	the	student	should	take	when	measuring	
the	distance,	D,	between	the	bottom	of	the	spring	and	the	surface	of	the	stand.

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

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

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

[13]
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2 Heat	is	given	out	when	alcohol	is	burned.

Peter	used	the	apparatus	in	Fig.	2.1	to	find	the	amount	of	heat	produced	when	
four	different	alcohols:	methanol,	ethanol,	propanol	and	butanol,	were	burned.

thermometer

boiling	tube

25°C	water

spirit	burner

Fig. 2.1

•	 He	puts	some	methanol	into	the	spirit	burner.

•	 He	puts	a	certain	volume	of	water	at	25°C	in	the	boiling	tube.

•	 He	lit	the	spirit	burner,	allowed	it	to	burn	and	heat	the	water	for	one	minute.

•	 He	extinguished	the	flame	and	recorded	the	final	temperature	in	the	table	
in	Fig.	2.2.

•	 The	experiment	was	repeated	with	ethanol,	propanol	and	butanol.	The	same	
volume	of	water	at	25°C	was	used	in	each	experiment.

826196
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(a) Use	the	thermometer	diagrams	to	record	the	final	temperatures	in	the	table	
in	Fig.	2.2.

Complete	the	table	by	calculating	the	temperature	rise	for	ethanol,	propanol	
and	butanol.

alcohol formula
final

temperature 
rise/°Cthermometer 

diagram
temperature/°C

methanol CH3OH

30°C

25

20

28 3

ethanol C2H5OH

40°C

35

30

propanol C3H7OH

50°C

45

40

butanol C4H9OH

60°C

55

50
	 	 [4]

Fig. 2.2
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(b) Plot	the	results	obtained	on	the	grid	in	Fig.	2.3	and	draw	a	line	of	best	fit	
through	the	points.

0 1 2 3 4 5 6
0

10

20

30

40

50

temperature	
rise/°C

number	of	carbon	atoms	in	the	alcohol	formula

[4]

Fig. 2.3

(c) From	your	graph,	work	out	the	temperature	rise	expected	if	the		
experiment	was	repeated	using	pentanol,	C5H11OH.

Show	clearly	on	the	grid	how	you	obtained	your	answer.

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

(d) State	the	importance	of	using	the	same	volume	of	water	for	all	experiments.

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

(e) Suggest	the	effect	of	using	a	steel	tube	to	heat	the	water	instead	of	a		
boiling	tube.	Explain	your	answer.

Effect		........................................................................................................

Explanation		..............................................................................................

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

[14]
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8

3 In	an	experiment	a	student	is	using	the	apparatus	shown	in	Fig.	3.1	to	find	the	
mass	of	a	metre	rule.

50	cm	mark

metre	rulepivot
150	g	mass

d1 d2

Fig. 3.1

She	hangs	a	150	g	mass	from	the	2	cm	mark	of	the	metre	rule.	She	changes	the	
position	of	the	pivot	until	the	rule	is	balanced.	She	does	this	four	more	times	with	
the	mass	hanging	at	4,	6,	8	and	10	cm	marks.	She	recorded	the	positions	of	the	
pivot	for	the	mass	hanging	at	the	2,	6	and	10	cm	marks	in	the	table	in	Fig.	3.2.	

Position of mass/cm Position of pivot/cm
2 40.4

4

6 41.2

8

10 42.0

Fig. 3.2

(a) The	readings	for	the	mass	hanging	at	4	and	8	cm	are	shown	on	Fig.	3.3.	
Record	these	readings	in	the	table	in	Fig.	3.2.

40 41 42

mass	hanging	at	4	cm

40 41 42

mass	hanging	at	8	cm

Fig. 3.3

[2]
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(b) She	calculated	the	mass	of	the	metre	rule	using	the	formula	below.	

mass	x	d2	=	150	x	d1

d1	=	(position	of	the	pivot	–	position	of	mass)

d2	=	(50	–	position	of	the	pivot)

(i) Using	the	data	from	the	table	in	Fig.	3.2,	calculate	d1	and	d2	when	the	
position	of	the	mass	is	10	cm.

d1	=	.................................................................................................cm

d2	=	.................................................................................................cm	 [2]

(ii) Using	the	values	of	d1	and	d2	from	(b) (i),	calculate	the	mass	of	the	
metre	rule.

Mass	of	metre	rule	=	.................... 	 [2]

(c) Explain	the	importance	of	using	all	five	values	to	determine	the	mass	of	
the	metre	rule.	

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

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

(d) Describe	how	the	same	apparatus	can	be	used	to	find	the	mass	of	a	
small	stone.

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

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

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

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

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

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

[10]
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4 A	student	prepared	a	 sample	of	 copper(II)	 sulfate,	 a	blue	 crystalline	 salt.	He	
followed	the	following	procedures.
•	 Using	a	measuring	cylinder,	he	measures	the	volume	of	sulfuric	acid	of	a	known	

concentration	and	added	it	to	a	beaker.
•	 He	carefully	heated	the	contents	in	the	beaker	until	nearly	boiling.
•	 He	added	copper(II)	oxide	to	the	beaker	until	it	is	in	excess.
•	 He	stirred	the	mixture	and	heated	it	further	for	1	or	2	minutes.

(a) Fig.	4.1	shows	a	measuring	cylinder	with	the	amount	of	sulfuric	acid	added.
cm3

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30

Fig. 4.1

Record	the	volume	of	sulfuric	acid	added.

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

(b) Write	the	word	equation	for	the	reaction.

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

(c) Suggest	a	simple	test	that	the	student	could	do	to	make	sure	that	all	the		
acid	has	been	reacted.

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

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

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

826196
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(d) Fig.	 4.2	 shows	 the	 setup	 of	 apparatus	 used	 to	 separate	 unreacted	
copper(II)	oxide	from	the	solution	of	copper(II)	sulfate.

filter	funnel
filter	paper

unreacted	
copper(II)	oxide

X

filtrate

Fig. 4.2

(i) Give	the	name	of	the	apparatus	labelled	X.

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

(ii) Describe	the	process	followed	to	obtain	copper(II)	sulfate	crystals	from	
the	filtrate.

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

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

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

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

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

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

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

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

[10]
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5 A	Grade	12	student	carried	out	a	timing	experiment	using	a	simple	pendulum.	
She	 plotted	 a	 graph	 of	 T2/s2	 against	 l/m.	 T	 is	 the	 time	 for	 one	 swing	 of	 the	
pendulum	and	l	is	the	length	of	the	pendulum.	
The	graph	is	shown	in	Fig.	5.1.

0 0.2 0.4 0.6 0.8 1.0 1.2
0

1

2

3

4

5

T2	/s2

l/m

Fig. 5.1

(a)  (i) Determine	the	gradient	of	the	graph.	Show	clearly	on	the	graph		
how	you	obtained	the	necessary	information.

Gradient	=	.................................... 	 [2]

(ii) Calculate	the	acceleration,	g,	of	free	fall	using	the	equation	shown	below.

g	=		 4π2

gradient 	

g	=	......................................... m/s2	 [2]

826196
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(b) The	student	also	studies	the	relationship	between	the	mass,	m,	of	the	
pendulum	and	the	time,	T,	for	one	swing.	The	readings	are	shown	in	the	
table	in	Fig.	5.2.

m/g T/s
50 1.58
100 1.60
150 1.61
200 1.57
250 1.59

Fig. 5.2

(i) Suggest	two	variables	that	must	be	kept	constant	to	make	the	
experiment	fair.

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

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

(ii) Suggest	the	conclusion	that	the	student	could	make.

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

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

[7]

826196



14
For

Examiner’s
Use

4323/3/18

6 Two	aqueous	solutions,	P	and	Q,	were	analysed.	Q	was	a	solution	of	sodium	
hydroxide.

The	tests	on	the	solutions	and	some	of	the	observations	are	in	the	table	below.

Complete	the	observations	in	the	table.	

Tests Observations
(a)			Appearance	of	the	solutions. 	

solution	P colourless	liquid
solution	Q colourless	liquid

(b)			Universal	Indicator	paper	was	used
								to	test	the	pH	of	each	solution.

solution	P pH	11
solution	Q pH	……………................																				[1]

(c)			Tests	on	solution	P
							(i)			Drops	of	solution	P	were	added
														to	copper(II)	sulfate	solution	in	a
														test-tube. pale	blue	precipitate	formed

Excess	of	 solution	P	was	
then	 added	 to	 the	 test-
tube. deep	blue	solution	formed

							(ii)		Experiment	(c) (i)	was	repeated
													using	aqueous	aluminium	sulfate
													instead	of	aqueous	copper
													sulfate.

white	precipitate	formed	insoluble	in	
excess

							(iii)	A	few	drops	of	nitric	acid	and
													silver	nitrate	solution	were
													added	to	solution	P. no	visible	reaction
(d)			Tests	on	solution	Q
							(i)			Experiment	(c) (i)	was	repeated
													using	solution	Q. ............................................................	[1]

								(ii)		Experiment	(c) (ii)	was	repeated
														using	solution	Q.

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

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

(a) What	conclusions	can	be	made	about	solution	P?

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

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

[6]
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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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