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1 In	this	experiment	you	will	investigate	the	relationship	between	a	load	attached	
to	a	spring	and	the	extension	it	causes.			
The	load	(mass)	will	stretch	the	spring.		At	the	same	time	an	equal	and	opposite	
force	is	created	in	the	spring.		This	force	acts	against	the	pull	of	the	load.		
This	force	will	restore	the	spring	to	its	original	length	after	the	load	is	removed,	
provided	that	the	force	due	to	the	load	was	not	too	large.

Use	g	=	9.8	N/kg	to	calculate	the	values	for	force	caused	by	the	mass.

helical
spring

mass	hanger

clamp	stand

half-meter	ruler
(absolutely	vertical)

pointer

Fig. 1.1

(a) Use	the	equipment	provided	to	set	up	the	apparatus	as	shown	in	Fig.	1.1	
above.

SUPPORT

L0

Fig. 1.2

(b) From	your	set-up	measure	the	length,	L0,	of	the	unextended	spring	when	no	
load	is	attached	as	shown	in	Fig.	1.2.

the	length		of	unextended	spring,		L0	=		................................ 	 [1]
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(c) Table	1.1	is	used	to	record	the	length	of	the	extended	spring,	the	extension,	x,	
the	mass	of	the	load	attached	and	the	force	caused	by	the	attached	mass.		
Label	the	columns	of	Table	1.1,	include	the	correct	SI	units.

Table 1.1

[2]

(d) Expand	Table	1.1	above	to	have	six	more	rows.	 [1]
(e) Attach	the	mass	hanger	of	100	g.	Convert	the	mass	into	kg	before	recording	

in	Table	1.1.	 [1]
(f) Record	the	new	value	for	the	length	of	the	extended	spring	in	Table	1.1.	 [1]
(g) Calculate	the	value	of	the	extension	caused	by	the	mass	and	record	this	in	

Table	1.1.	 [1]
(h) Now	repeat	the	steps	in	(e)	to	(f)	to	find	five	more	values	for	extension	by	

increasing	the	mass.
(i) Record	your	measurements	and	complete	the	Table	1.1.	 [6]
(j) Remove	all	mass	and	measure	the	length	of	the	unextended	spring,	Ln.

Length	of	unextended	spring,	Ln	=		.......................................

(k) Compare	with	reasons	the	values	of	L0	and	Ln.	

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

	.................................................................................................................. 	 [2]
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(l) In	the	grid	below	draw	a	load	(on	x-axis)	vs	extension	(on	y-axis)	graph,	by	
choosing	a	suitable	linear	scale	and	plot	the	points	based	on	your	results	in	
table	1.1.

[4]
(m) Use	your	graph	to	describe	the	relationship	between	the	mass	of	the	load	

and	extension	for	this	spring.

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

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

[20]
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2 You	are	provided	with	three	solids,	in	three	bottles	labelled	A,	D	and	E.			
You	will	need	to	do	some	tests	according	to	the	Practical	Notes	contained	in	this	
question	paper	to	determine	the	substances	in	each	sample.
(a) Take	three	test	tubes	and	label	these	A,	D,	and	E	using	the	marker	pen	

provided.
(b) Transfer	a	small	amount	of	solid	A	into	the	test	tube	labelled	A,	and	

record	its	colour.		Repeat	this	process	for	solids	D	and	E	using	the	correct	
labelled	test	tubes.

A D E
colour

[3]
(c) Add	a	few	drops	of	water	but	not	more	than	1	cm	high	into	each	test	tube.	

Record	your	observations.

A plus water D plus water E plus water
colour	
and	any	
physical
change

[3]
(d) You	are	provided	with	one	A4	sheet	of	coloured	paper.			

State	the	colour	of	this	paper:

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

(e) Cut	along	the	short	side	of	the	coloured	paper	to	form	a	strip	of	approximately	
5	mm	width	and	length	longer	than	the	test	tubes.		Insert	this	strip	of	paper	
into	the	test	tubes	containing	the	solutions.		Keep	these	test	tubes	with	their	
content	for	part	(f).
Record	your	observations:

A plus water plus 
immersed colour 

paper

D plus water plus 
immersed colour 

paper

E plus water plus 
immersed colour 

paper
change

[1]
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(f) Use	the	test	tubes	and	content	of	(e)	but	remove	the	papers.		Put	half	of	
each	solution	into	a	separate	clean	test	tube.			
To	 one	 half	 of	 each	 solution,	 add	 a	 few	 drops	 of	 silver	 nitrate	 solution.	 	
Record	your	observations	in	the	first	row	of	the	table.	
To	 the	 other	 half	 add	 a	 few	drops	 of	 aqueous	 ammonia,	 then	 add	more	
drops	of	aqueous	ammonia	until	it	is	in	excess.			
Record	your	observations	in	the	second	row	of	the	table.

A plus water D plus water E plus water

(i) 1st half 
of solution

Few	drops	of	
silver	nitrate

(ii) 2nd half 
of solution

Few	drops	
of	aqueous	
ammonia
Excess	
aqueous	
ammonia

[4]
(g) Label	three	clean	test	tubes	A,	D	and	E.			

Transfer	a	small	amount	of	solid	A	 into	test	tube	labelled	A.	 	Repeat	this	
process	for	solids	D	and	E	using	the	correct	labelled	test	tubes.

Light	your	heat	source.		Put	your	goggles	on	and	your	dust	cap	over	your	
nose.		Put	damp	pieces	of	litmus	paper	of	each	colour	over	the	top	of	each	
test	tube.		Hold	them	in	place	using	cotton	wool	or	a	small	piece	of	sellotape.		
Slowly	heat	the	test	tubes	carefully	for	no	more	than	a	few	minutes	and	record	
all	your	observations	on	the	heated	solid	and	the	litmus	papers	in	the	table.

A plus litmus 
paper

D plus litmus 
paper

E plus litmus 
paper

observations

[3]

(h) Which	 of	 these	 three	 solutions	A,	D	 and	E,	 contains	 a	 transition	 metal	
cation?		Explain	your	answer.

Solution	.....................................................................................................

Explanation	............................................................................................... 	 [2]	
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(i) In	another	investigation,	sample	A	is	found	to	give	a	white	precipitate	with	
aqueous	barium	nitrate.		Use	the	practical	notes	to	identify	what	compound	
is	in	sample	A.

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

(j) Use	your	observations	to	identify	the	ions	present	in	sample	D.

D:	.............................................................................................................. 	 [1]

(k) Use	your	observation	to	identify	the	cation	in	sample	E	and	the	gas	evolved	
from	sample	E	during	your	experiments.

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

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

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

[20]
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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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