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1 What is the volume, to the nearest cm?, of gas in the syringe below?

llIllH[illliIiIIIIIII]IP”4’W‘1IIIEIIFITT‘!I'HI

20 40 0 80 100cm?

2  Alarge crystal of copper(II) sulphate was placed carefully at the bottom of a beaker of water. After
saveral hours, what would be cbserved in the beaker?

e LT Y PP PP PP L PTTPTR L YEY PR PP P FEid B e s s san st tantinnnnn
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A student was asked to extract and investigate the orange dye from a piece of cloth,

The student planned his method as follows.

£

1. Coliect a pisce of the orange cloth, a glass rod, 8 beaker, a watch glass, 50 cm? af aquaous

ammonia and eye protection.

watch glass.
3. Boil the solution for thirty minutes.

2. Place the cloth in the beaker containing the 50 cm® of aqueous ammonia and cover with a
— .

4. Decant off tha liquid and concentrate it by evaporation in & fume-cupboard until the'cotou} is

dark orange,
5. [Investigate which cofours are present in the crange dye.

{a) Why should the experiment be carried out in a well-ventllated laboratory?

eevsessesavmesserersentabieraasnatent st b deeneentn vetrariranseenenas T a— 23
(b} What other safety precautions should the student have taken?
{c} What necessary apparatus was missing in instruction 17
—_— . 12)
(d) Suggest the purpose of the gfass rod.
. {1}
{e) Explain the term decant.
terresrorsensassanenaresesanes veseserene werrvearanes (11
{f) Outline how the student could carry out instruction 5.
........ eeemeetasteesstersesanesasserstataser et s atman et saentasnssntsansssasesesntrntasensarsencre L)
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4 Nitrogen dioxide is an acidic gas that is soluble in water, Nitrogen dIOXIdB and oxygen are
produped when magnesium nitrate crystals are heated.

\‘

A B C, -
,——*- i — S ! iﬁ—__ . ; “
= ‘magnesium nitrate copper -
A\
= B
T N (7
heat heat
/L'___::f_":_‘:
S

water + universal indicator

{a) What would be ohserved In Perts A, B and C of the apparatus above?

(1) PartA

(it) PartB

(1) Part €

(b) Explain your observations in (a).

() PartA

careney

--------

(f} Pert B

...........

(i) PartC

-------

...........
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& A studentinvestigated the reaction between magnesium and an aqu#ous solution of substance A,

Expenment b
The apparatus was set up as shown in the diagram, ! g

= - Th) ny =~
' 9 l\"}i' 23 qt:—___—ﬁ. )
X \lf‘ﬁ _—— —1 gy -
2 __-—__/measunng .
- — C}’hndﬂf
s
— =]
mmm -- I

magnesmm water

The bung was removed from the flask and the measuring cylinder was moved away from the
delivery tube. The mass of the sample of magnesium {an excess) placed in the flask was 0.3 g and
a mixture of 25 cm? of aqueous A and 25 cm? of water was added. The bung was replaced. The
measuring cylinder was placed back over the delivery tube and the timer was started.

The volume of gas collected in the measuring cylinder was recorded every minute for six minutes.
Use the diagrams to compiete the tabla.

time/min 0 1 2 3 4 5 6
volumae of gas = = =

in measuring = = = = =
. = = - e [—
cylinder/cm? = = = = =
10 105= 20 20 20

= L EELEE
208 30Eaae | 305 30E

volume of gas

Jem?

[3]

e — B



xperiment 2 "
xperiment'1 was repeated using 50 cm’ of aqueous A with no added water.

"he volume of gas collected in the measuring cylinder was recorded every minute until 50 cm? of
jas were collected. ’

fhe tablo shows the results obtained.

time/min 0 1 2 23

volume of gas
Jem3 0 23 338 50

{a) Plot the results for both experiments on the grid below. For each set of results, draw a
smooth fine graph. Indicate clearly which fine represents £xperiment T and which fine

represents Experiment 2.

60

50

8

G
(=}

volume of gas/em?

~
(=)

-10

time/min
{6)




(b)

(e}

(d)

(e)

(f}

(g)

8
From your graphs. deduce the times required to colléct 20 cm?® of gas in

Experiment 1 ........ testerrasariasarensrarasaes R reeeanernenes rerrsrerensaranraniatas rerastsereracsnaras wadiepegeneesesenanennanens

.............. 4nvesasn

i 2
Experiment 2 ........... wrenstenanes sresssemressraeseisarnesas e e s s e s bt a s ;

Show clearly an your graph how you worked out your answers. - ' (23.

In which experiment was tha reaction faster? Explain your answaer.

esdsben (N LLL L LY LT T P

LT T e S L Y L P T PR IR P P LYYy dandpsvated

Why doss the reaction slow down?

desnisstabsdthabarhodnntiasnanntieaparany L L L T T T T T

rewsey

Why, eventually, will no more gas be produced?

tarrunastarden wesssssan

weeennene [2]

L T T e P R P Y ave

Why was the measuring cylinder moved away from the delivery tube while the solution of A
was added te the flask?

------

s (2]

sessvistzdbabaiininst

e

Suggest one Improvement that could be madae to the experimental procedure to obtain more
accurate results.

Sodanrye —rdees

- rvr

e [2]

wenaws
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Exparimeant 3

{a) Magnes{um was added to squecus Ain a test tuba. Rapld fuzzing occurred and, when tested
with a lighted splint, the gas made 2 Joud pop.

{b) Addition of aquecus barium chloride to aqueous A resulted in the formation cf a whlte

=pracipitate.
{i) Neme the gas given off in part {a). ‘ ' =
......... [1]

cccccccccccccccccc

{11) Suggest an ldentity for A.
- - {2}
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Three solids B, C and D were separately added to ditferent liquids. In each experiment, the initial
temparature of ths liquid was measured. Tha solid was added to the liguid, the mixtura stirred and

the maximum ot minimum temperature reached measured. Any observations were also recorded.

(a) Uss the thermometer dzagrama to complete the temperatures in the table, Write your answaers
= - jn the blank column alongside each diagram. : o

=
Tabla of resuits
Temperature/°C
Experimeant initial maximum Cbservations
or minimum

1. Solid B was added
to 25 cm?® of water

solid complately dissolved

2. Solid C was added
to 25 cm? of aqueous
copper(ll) suiphats

2onAss Nl

% BTSN KEBTRARLEN S

[
-

3

a red/brown solid formed
and the solution turned
a lighter colour

3. Solid D was added
to 25 cm?® of aqueous
lead(11} nitrate

& yellow precipitats
formed

[3]

S S S S L P P R SR R



G

e e e e e e s e .

11

{c) Suggest an id-antity for salid C. Explain your answer,

’
3 ¥

v H
T L R L Y L T e T T P T PYT PR P spRatsntentosnpnnrnsy
d P

Py L T s T Y]

R ——

T T T L T LR ey e e O P L R e L L L Ly X T L e L LA bl A ) Messassssnesusenes deennsanee
N

(d) What type of substance is solid D? -

LTINS

An ANTACID indigestion tablat of mass 6§00 milligrams has the following composition:
insoluble calclum carbonate, 500 mllligrams;
soluble magnesium compounds, 100 milligrams.

Given one ANTACID tablet, how would you prove by experiment that it contained 500
milligrams of en insoluble substance?

rebben ctamedens vevara D P OO o
P eraser e b rE AR Y R B ISR R L PREAT PR R AT R R R RS raere remss vorton
cereannenes . vertaras seare
sroine eavees
[ITITY thobhornhew
vesren rotbon YN asvesunn
s . veneis [Ty vas avsranee [
- " .- rasnane .
N cevses
S P PO TP SIS SR P
. . soaen . setussrisnssrseserasnenn
LI Lo DLl ) y weSgeepRaNRenEn [TEITY] XYLl
™ [V U R OSSR S PR SR L e
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1  Wrlte down the time Indiceted In the dlagram of a stop-clock

2

seconds
45 I s 2
minutes
30
[1]
2  The following table gives information about three solids: nickel, wax and magnesium.
solid golublility In attracted by
ethano! & magnet
nickel insoluble yes
wax soluble no
magnesium insocluble no
{a) Suggest how a mixture of nickel powder and magnesium powdsr could be separated,
f2]

{b) Suggest how a sample of wax could be obtainad from a mixture of wax and magnesium.

(4]

A sample of natural gas was passsd through aqueous bromine. The colour of the solution of

bromine chenged from orange to colourless. Comment on this observation.

-------------------------------
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4 Ammonia is produced when aqueous sodium hydroxide is warmed with an smmonium salt,
Ammonia is less dense than alr and very soluble in water.

The following apparatus was used to prepare a sample of dry ammonia gas,

smumonia

sulphuric acid

(=) Name substance C : {1
(b) Name substance D : {1}
(c) Whatlsboratory squipment, necassary for tha preparstion of ammonta, Is missing In the diagram?

f2]

{d) Suggest why concentrated sulphuric acld should not be used to dry ammonia.
[1]

{e) Thaere sre two other mistakes (n the apparatus shown in the dlagram. identify these mistakes.

Mistake 1

Mistake 2
. [2)
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6 A student Investigated the resction between hydrochloric acid and aqueous solutions of
potassium hydroxide of different concentrations, lsbelled P, Q and R.

Experiment 1 _
A burette was filled to the zero mark with hydrochloric acld. A 20ecm? sample of agueous

potassium hydroxide P was added to a conlcal fiask, togsther with 4 drops of phenofphthalein
indicator. The acid was added gradually to the flask. When the colour of the phanolphthalain

changed, the burette reading was noted. -

Experiment 2
Experiment 1 was repeated, using solution Q instead of solution P.

Experiment 3
Experiment 2 was repeated, using solution R Instsad of solution Q.

{a) Use the diagrams to compiete the tabie of ths volumes of hydrochloric acld used.

Expariment Solution Diagram of |Volume of hydrochioric
) burstte acld Jem?

_'*—'—-10
-
L

1 P -

2 Q

3 R ™
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(b} What colour change would be abserved when hydrochloric acid was added to the flask?
10 JOOR woitieneee (2]

From ..... Lesareserssassaraiva e At sernet e saesery

{c} Complete the gaps in the following statemants.

(i) Aqueous potassium hydroxids labelled nesded tl:m smallest

volume of hydrochloric acld 1o change the colour of the indicetor, =~ : {1

needed the largest

(fl) Aqueous potassium hydroxide labelled
volume of acld to change the colour of the Indicator, : [1)
Therefore, the order of concentration of the solutions of potassium hydroxide is

| F R {most concentrated)

21 rsrressramisrans “
(least concentrated)- [2)

3' easdsonhsnsnnstivine
{d) What could be usad to measure the 20 cm? portions of aqueous po:assi-um hydroxide?

- (1]

{e) if Experimeant 1 were repeated, would the volume of hydrochloric acld used be the same asin
-the original experiment? Explain your answer.

{3l

e

(f) Suggest another method of investigating the order of concentration of these solutions of
potassium hydroxide. Explain how your method works.

[3)

17
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Two different salts ware tested. Ona salt was laballed W and'the other one was calcium carbonata,
The tests and some of tha observations ars in the following tabls,

Tests

Observations

(4) Appesrance
T Salt W

- Calsium carbonsts

Pale grean crystals

{(b) TestronW

An aqueous solution of W was dlvided

Into thres equal portions.

(i) An excess of aqueous sodium hydrox-
Ide was addad to the first portion, The
mixturs was left to stand for a few
minutes.

(ii) An excess of aqueous ammonia was
added to the sscond portion,

(i) A few drops o! dilute hydrochloric
acid and aqueous bajium chiotide
were added to this portion,

A 'dirty green precipitata formed which
turned brown at the surfece of the mixtura.,

A white pracipitats formed.

fc) Tests on calclum carbonate

A fittle hydrochloric acid wes addad to the
calcium carbanate.

The gas given off was tasted with a lighted
splint and then with limewntaer,

poen

The solution formed was divided into two
portions,
(i} Anexcess of aqueous sadium hydrox-
ide was added.
{ii} An excess of aqueous ammonla was
addad.

()

(2}

{3]

{3l

(a) Complete tha Obsérvations column,

(b) Suggest en identity for salt W,

(c) Name the gas given off In pant (c).

......

Netindtonereriodubaniditunrindladipatdoninslinnna

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

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

-----
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7 A studant i{nvestigated the breakdown of-aqueous hydrogen peroxide using two different

catalysts. When aqueous hydrogen peroxide bresks down, oxygen Is formed. The two catalysts
used were manganese(lV) oxide and iron(ill} oxide, The folfowing expariment was tatfied out,

1. Aqueous hydrogen paroxide was put into two flasks.

2.7 A 2 g sample of manganess{IV) oxide was added to one flask and a 2 g sample of iron(il1)
oxide was added to the other flask. E N

3. The volume of oxygen given off was measured every minute using a gas syrings.

Mt Mads b s Maaes asae s e
20 40 60 80 100

")

—

aguecus
hydrogen peroxide

manganesa{lV) axide
or iron(ll]) oxids

{a) State two precautions which should have been taksn In part 1 to make this a fair comparison
batween the two catalysts,

{2}

(b) Stats one precaution which should have bsan taken In part 2 to maks this a fair test,

1]
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{c) Thesyringe diagrams represent the results obtalned forthe experiment using manganesa(IV)

- oxide.
Ym"ﬁli'_mrirlrl"'r‘!"‘rl"ﬂrf YP[ L
3 40 80 80 00 at 60 seconds
& N ) -
‘V J—r’frliifl[ll‘rfli vvlv-'vvltvvaivrvv. -vllv 'l'-'vl
= 20 40 80 80 100 at 120 seconds

e andnial LRLy Yvurrr-vr'—‘- L
=] * :q o s w0 EﬂaﬂSOseeonds

S

Ig" —Irnu‘uninu{uuin yrereyee ‘rrvr-{f'YTrva‘i )
3 20 40 80 80 100 ﬂ at 240 seconds
_j'h‘nxrnn{snr[nrrl-n |t ARARAMAAS LM RARAY B ——.
3 20 4 80 BC 100 at 300 ssconds

{1) Using the diagrams, completa the table.

Ume /s total voluma of
oxygen fem3

120

180

240

300 : '
(2]




Jedis

8

(). Plot th'o polnts on the grid below. Draw a amooth line graph. {2}

volume of gas/cm?

tima/s
(d) iron(lll) oxide is not as gooa a catafyst as manganess([V) oxide. Sketch on the grid another -
line to show the possible results for iron(l1!) oxide. Labet this line. £2]
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10

B You are provided with samples of three metals: copper, zinc and magnesium. QOutline an
experiment that could be carried out to show thalr order of reactivity. Marks will be awarded for
practical detalls and expected cbservations.

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

.......... {5)
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1 (8) Name each placs of apparatus shown In the dlagrams below.

H
-
] Name . sensnens
()
Name vrerbereerbrsesanes (2]
(b) Whatis the use of these places of apparatus?
e veesvesmsemmentaas o meossns resameseresasaen reevemmossessens {2)
2 How couid a mixture of ethanol and methanol be separated?
methanol, bolling polnt 65°C;
ethanol, bolling point 78°C.
..................................................................................................... {2]

-
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Exarrwne
¥ 1)

These could ba used for:

A, collecling a gas which is danser than gir;

B, collecting and measuring the voluma of a gas;
C, collecting a gas which Is less dense than air;
D, collecting a gas which Is Insoluble In water.

Using each letter A to D once only, write the appropriate letter in the spaces provided.  [4]




4
4 Four uniabslled botlles of chemicals each contalned one of the following liquids:
aqueous copper(ll) sulphate;
pure waler, , !
hexene (an alkenes);
) limewater.
State observatlons or tests by which you could correclly labsl each bottle. © - 4 -
..................... chrtAhe et s bR bR PSSR He BN SVt ebSE A SR AL At AR aR b s bannenerssnbenessenssas| ]
5 Asfudent investigated the solubllity of potassium nitrate in water at various temperatures.

Experiment 1

A 6cm® sampls of water was added to a bofling tuba containing 10g of potassium nitrate.
The mixture was carefully heated untll all of the soild had dissolved. The bolling tubs was
removed from the heat and allowed to cool while the solution was slirred. The bolling tube
‘was dipped In a beaker of cold water o speed up the cooling.

The temperature at which crystals of solld first appeared was-measured. Uss the
thermometer dlagram to read the tamperaturs and record the value in the table.

- i s
1hhhllllltlti

@

[ =]

RE:
ff
S

Experiment 2

A further 2cm? of water was added to the bolling tube and contents from Experiment 1.
The experiment was repeated exactly as befora to find the tempaerature at which crystals
first appeared.

In the table, record the new total volume of water in the boiling tube and, by using the
thermometer dlagram, the new temperature at which crystals first appeared.

-—

-~
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Exa
Experiments 3, 4 and §
The experlment was repsatad three more times, adding 2cm?® more water each ima.
Complets the table below using the thermometer diagrams to nole the lemperatures. 6]
$
tolal voluma thermomsler ¥ o
experiment of water/om? diagram temperature/°C
380
5 3
1 6 b =
3 3
xﬂ E 70
—E} 60
g 3
%50
HE
IE
3 =
40
3 40
4 3
30
e
40
5 i
130
| |
- l
» _ B - e —— e 2T
{Turn over



Ex
(&5 Plot a graph of “temperature at which cryslals first appear’ against ‘tolal volume of
water', [4)
50 '
7 T f |-y
80 i
O
=
g 70
[» 9
a
o
:—; 60
(4
o
Q
L
Q
€ 50
w
2
2
<
a 40
£
2
30
20
4 6 8 10 12 14
" total volume of water/cm3
{b) Use your graph to find the temperature at which crystals of potassium nltrate would
first appear If the total volume of water in the solution was 7cm?, Show on the grid
how you obtalned your answer.
.................................................................................................................................... [3]
{c) How would the student know when all of the potassium nitrale had dissolved in
- the water?
..................................................................................................................................... (1
e T 2 S

e Sev ot
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(d) Suggest, with a reason, how the results would be different I! 5¢ of potasslum nilrate were

usad Instead of 10g.

. Aerecar cedqaser D P LT L T VT P Ty P P,

T T U .

LIYTY) LY LT [LILTTL]

(e) () Give two possibla sources of experimental error in this invastigation.

L T T L T TP

vesrmssssemseeemeesens (2]

(") Suggsst, with reasons, two changes the student could make to Improve the accuracy
of thasa experimans. ” -

ves asnenas P YT E I P T PR PR P T

sstgusnesn saetes
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(a) A farmer nasded lo analyse the soll on hls farm. He carried out the experiment below

to find the acidlty of the soll.
He took a sample of soli from one place on his farm, added water and stirred the mixtura. :

He then added some barium sulphate to the mixture o clear the fiquid. The clear Lequud
was tested with a sultable Indicator to find the pH: this was found to bs 8. _

" The farmer concluded that the soll on the whole farm was weakly acidic.

§

{I) Name a sultable Indicator that the farmer ¢ould have used.

(i} Suggest one property of barium sulphate that makes it suitable for testing soil.
Explain your answaer.

.......................... ot seesssssesssss s srssaasass s stsissamssssmssmsrasmimsssssssososssssssesseenees |2]

() Explain fully why the farmer's conclusion was wrong.

LI TN ENY PP

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

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

hoayp L1

(b} The farmer was given bags of three different fertilisers.
Describe an experiment he could carmy out to find out which fertiliser would glve the

best crop of beans.

XL PE R T T P PR PP

-------

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

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

stsessariniincisitssde

......

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

---------------------------------------------------------------
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Tesls were carried out on & gresn sond B, wh!ch was a mixture of an Insolubla copper(lT)

salt and a solubla, white salL

The soffd was addad to a bolllng tubae contafn!ng waler. The mixture was shaken and

filtared.

Complate the observations in the following table.

TR R i ey

For

e

tasts

cbservalicns

M

(a) on the flitrate

To about 1cm® of the
filtrate, an squal volume of
aqueous sodium hydroxide
was added.

A while precipltate tormed which
dissolved In sxcess of the sodlum

hydroxide.

an

To another portlon of
the filtrate, an excess of
aqueous ammonia was
added.

A white pracipitate formed which did
not dissolva In the excess of aqueous

ammonia.

().

To another portion of the
filtrate, a few drops of dilute
hydrochloric acid wers
added, followed by aqueous
barium chioride.

A whits precipltate formed.

(b} on the raslidue on the filter paper

m

colour of residus

(1]

on

A little of the resldus was
put Into a test-tube and
ditlute hydrochioric acid
added.

Any gases evolved were
passed through limewater,

PRy PR L P L

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

Ly S Ty e L T Y R T P Y]

-----------

ooooooooooo

(3]
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8 The speed of reaclion befween agueous potassium manganate(VII), and aqueous glycerol

was investigated. Potassium manganate(VII) is purpla but glycerol is colourless. When
they react, a colourless solution Is formed.

in & serigs of experiments, equal volumes of aqueous potassium manganate(VI) and an
excess of aqueous glycerol were mixed. The initial concentration of the aqueous potassium
manganate{VII) was the same In each experiment but tha glycerol concentration was

varied. The lollowing resulls were obtained.

eI
1 300 5 95
2 150 10 90
3 102 15 85
4 72 20 80
5 50 25 75

For
Examiner

Describe, with practical datalls, how these results could have bean obtalned. The answar
has been started for you.
By uslng a measuring cylinder, add a mixlure of 5¢cm? of glycero! and 85cm? of waler to a

L e L R L L L L L L e L L T Y LT R L I e T T PRy Sy P PP T TP Ty

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

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

.................................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------------
.................................................................................................................................................
.................................................................................................................................................
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1 A student wanted to add 15.30 cm® of water to 2.0 g of sodium chloride {o make a solution.

Name the pieces of apparatus she should use to measure

(a) the waler, ......cocvceerennene et bR e e e oty e

2 Zinc carbonale is insoluble in water but zinc nifrate is soluble.

Qutline how you could obtain from a mixture of zinc carbonate and zinc nitrate

(a) apure, dry sample of zinc carbonate;

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

ks

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

--‘—(b) the SOd‘Um chloride ..................................................................................... .:'yn..---; ......

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

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

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

...... 2]

-----------

ooooooooooo

-----------

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

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

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

.. [6]

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

3  Suggest the Identities of A, B and C from the descriptions given befow.

() Ais adarkred liquid: it has a low bolling point and gives off a brown vapour.

L R T L L P T e Y LT T TP T T

- {1

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

{1)

(c}) Cis a biue solid which produces ammonia when heated with a mixture of aluminium and

aqueous sodium hydroxide.

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

e e



3

4 Astudent !nvestlgated the reaction of marble chips (calcium carbonale) with separate samples of
dilute soluhons of sulphuric acid, hydrochloric acid and ethanoic acid,

A 4cm® sample of each acid was added to separate tes!-tubes and the Initial temperatures of the
acids were measured. A marble chlp was added 1o each acld and the maximum temperatures
_reached were measured. Other observations were recorded In the table.

# (8) Usethe thermomster diagrams shown In the table lo record the temparalures. (3]
dilute acid used initial temparature final temperature observations
of acid/°C of acid /°C
30 30 .
evolution of gas
. , for a lew seconds
o . sulphuric acid 25 325 which then
] stopped
20 20 PP
30 30 _
{3 rapid evolution
hydrochloric acid 25 1425 of gas
: i 3
-E 20 H
{30
slow evolution
ethanoic acid 25 of gas
20

{b) () From the results and the given observations, answer the following questions.

Which acid reacts mast readily with a marble chip?

eesn. i vavanssbesnsianntinninoy

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

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

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

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

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

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

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

e . . Bt 35
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(c) The student also investigated the reaction of zinc with hydrochloric acid.

A 2cm’ sample of the acid was added fo a test-tube and its Initial temperaturé was
measured. Two pleces of zinc were added to the test-lube and the. maximum temperature
was measured. When a few crystals of copper(ll} sulphate were added, the speed of

reaction increased. -
(1 Use the thermometer diagrams in the tabla to record the temperatures. .- 12)

maximum lemperature

initial temperature
ofacid/°C

of acid /°C

() How do the resulls show tha!l the reaction between-zinc and hydrochloric acid is
exothermic?

(11

raRsssaERsTETAN LS

- 1]

-------
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w
i - )
power ©
supply o
cell liquid Y
{(a)- What piece of apparatus could be connected at W to show that liquid Y is an electrolyte?
................ [1)
(b) A metal object is to be coated with copper using slectrolysis, State what you would use in
the cefl as
() the positive slectrode,
(Il} the negative electrode,
(iif} Bquid Y, L.e. the electrolyte.
.................................................................. {3)
- 37
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6 A student analysed a sample of rusl. An extract from the student’s notebook is given below.
Answar tha quastions which follow. ]

I. The sample of rust was dried carefully in a desiccator conramzng a
solid drying agent M.

2. The rust was heated strongly in the absence of air - water r:ondensed on
the co:d parts of the test-tube.

3. The solid residue, N, was heated strongly in dry hydrogen gas. Water
condensed on the cold parts of the apparatus and a grey magnetic solid

0 which conducted electricity was left,

{a) () Why was it necessary to dry the rust carefully In step 17

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

---------

reeerenne [1]

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

LEX =

(¢} () Suggest why water was produced when the residue N was heated with hydrogen in 3.

................................................. {1]
(li) Suggest what N could be
wteneneaessonsastesetsssesssarasrenasnrenerrestnss tmrireeeesenetaes bt se s et e ean {1}
{d) () Name solid O
................................................................................. 1)
(i} Suggest what elements rust contains
........................................................................................................................... (2]
_— P e e e e et e S - ’38



7 Complete the table below.

test on gas
- - gas effect on damp litmus | test with splint
paper
chlorine | . lighted splint goes out
oxygen | noeflect | e
ammonia lighted splint goes out
hydrogen | noeflect | e

5}

39
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8 The speed of reaqtioﬁ between magnesium and an excess of dilute hydrochloric was investigated
using tha apparatus below.

dilute

hydrochloric
acid \LCQQ.{Z-Q/ Y, -

magnesium

The volume of gas given off was measured every twenty seconds.

(a) Use the gas syringe diagrams to complete the results table.

At O seconds
At 20 seconds
At 40 seconds - W x @ N j
= i
R 7
At 60 seconds ® ® » 50 em?
= el ’
At 80 seconds 2 N o o j
1 I
“/
At 100 seconds 1 N N @ |[ow ‘:J
.._l )
e _ ) R T | S
PE 204

D T Ay



timels

volume of gas/ cma

0

20

40

60

80

100

{b) Plot a graph of the results on the grid balow.

50 r
40
[y}
E
[&]
9 30
o
B
@
E
2
o 20
10
0
0 20 40 60 80 100
time/ s

{c) Use the graph to work out how long it look to produce 23 cm? of hydrogen.

(31
[4}

(d} Sketch on the graph the curve you would expec! if the piece of magnesium ribbon had been
cut into many small pleces. Label the curve P.

(2]
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9 The burning of coal releases heat energy and the pollutant sulphur dioxide is formed. Sulphur
dioxide turns aqueous potassium dichromate({Vl) from orange to green.

(a) An experiment was carried out to compare the amounts of energy praduced by burning two
_ different types of coal. The apparatus used is shown below. _

¥
thermometer
melal can
/
N A g water
coal
mstal tray
() What measurements should have been taken?
teteseareistesteaea s RN st e re e bat et st e serasansantsaren [4]
(i) Stale three different sources of error In this experiment.
L errtriiereserestasre s stssenseasenaessat e sanissesssaneas mrssras re i abensanabint binrsheneasnnattssesenststensernenersnansone
2. e .- versessessnsssresniestsares treresereteheate st aneanntesaresnerensaaseanens
TR - 3
_ S B ) A

LA ]



k'S

11

(b} Outline a diffarent experiment lo find out which type of coal produces most! sulphur dioxide,
on buming. You may find It usetul to draw & diagram. .

.
,
sasnsunenee LT L L T L T L LT T T T I T T L L Py LR R N I PPV PP
eaemtssessessssteetisssatrsesestesossansbensnnnnntnserrbenaastinagheneneentian EeeeriNtbrerrebtesasets nansnnsnnratarirateeataatat eon b iearenntansntasiens
: A
R T P TP PP P T TR PP tsnanse A AN R R PanhRdARI AR d i s NN R A Ra s
Y T LT LI I YIS antsABevEaRRaRaRT PRSI R L L L L R T L I P YT TN R T L L LR R L L L L T ypepiprm ey
asenmssnaneny T PIT LI LY MbaseAtiuakttinstitironevinentsoqsnunsipssssuns ssmtensevissnasen . DY L T L L LT T T T T Ty paen
aereseens vrreeeneen [4]
e —
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1

o

R R S

Record the time, in 8econds, indicated by the stop-clock below.

0 seconkis

45 15

m minutes -

30

TIMB = cvrivrnnsessarssrasnssaresees -8

—————— .,

[
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- 3 For
Ecarungr's
2 A substance G contains three dyes. Two are water-soluble and one Is insoluble. e
{8) On the diagram, sketch the result you would expect If G were separaled by paper
chromatography. (2]
cover-plate cover-plate *
B : Id A -
pencll
" base-ine
G /
. . “
EhL RLRLOEED DIt Bl LTIt Ttk Dok
‘—— water
At the start of the axperiment At the end of the experiment
(b) Why was pencll used to mark the base-line instead of Ink?
2]
fc) Why must the bass-line be placed above the level of the water at the start?
...... (1)
- 46
" osom e o T [Tumover — -




3 Two experiments were carrled out on substances H.

Expariment 1

4

Jd

A white powder H was made by grinding some dry plant material. Some of the po?.-der was
heated in a test-tube. The powder turmed black and a vapour J was formed which tumed

i

SR

= anhydrous copper(Il) sulphate biue. Carbon dioxide gas was also given off.

>

{(8) Name suitable appératus that could b used to grind the dry plarit material.

2]

------ netas

{1l

-----

{1}

------

{e} How would you test for the presence of carbon dioxide?

torsines

e T YT Y YT Y

LT

{2

Exporimant 2

A fresh sample of H was dissolved In watsr and some yeast addad to the solution.

Fermentaticn took place.

{a) State a sultable temperature for the fermentation.

(1

{b) Give two expected observations during a fermentation.

1.

2]

2, -
{c} Wnat type of substance Is H?

(11
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4 Nitrogen dioxide gas is strong-smelling, denser than alr and soluble in water. A sample of
nitrogen dioxide can be prepared by adding concentrated nitric acid to coppar and warmmg
the mixture. Study the dlagram and answer the questions. _

.
______________ .
J
=)
e water
Rty Y Aokt
1
2
{a) () Fillin the boxes In tha dlagram above to show the chemicals used. 2y
{1 Indicals where heal is applled. [1]
(b) identify and expiain two mistakes in the dlagram.
1
Misiske 1.
{21
Mistake 2, cesemreesans

{2

{c) State and explain two precautions that should be taken when carrying out this

............ SSDRDR v

Examnery



8

5§ Astudent investigated the dissolving of aubstance A in'waler.

Experiment 1
- A 50cm? sample of distiiled water was poured Into a polystyrene cup ang the initfal

temparature of the water measured.

Substance A was added 1o the water while stiring the solution. The temperature of the

solution was measured evary thirty seconds for three minutes.

Using the thermomaeter dlagrams, record the temperaturas in the table.

For

timels o 30 60 80 120 150 180
thermomeler = PN ~
dla 25 20 17 151 Hid14 3 14 314
24 18 16 14 13 313 113
23 18 15 13 12 312 312
3 ]
lemperature
of fiquidf *C

13



, 7
(8) () Plotyour results on the grid and draw a smooth fine graph. [4]
, b
%
o
14
=
3
, E-
e s
0 30 60 80 120 150 180
tme/s
{i) Use your graph to find the temperature of the solution after 15s.
Show clearly on the graph how you obtalned your answer.
w[2]
{ill What type of energy change occurs when substance A dissolves In water?
e veeee[1]
(iv) Explain one Improvement that could be made {o the experimental procedure fo
obtaln more accurate results.
erruveeenassessr st et te RSt sRS bt S A et SRen e A S b a SR S b b b 2 41 s iR SR A bt st AR e anae (2]
(v) Predict what the tamperature of the solution would have been after 1 hour.
Explain your prediction.
ceemcmcareeemeasetsamsaate s ietererobat et ea et amEaarseebesspasse en et s re e s earenE e RS eas b s ek senmesseatrneebensseserensetet v sees [21

For
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() Experiment 2

The student used the solution from Experiment 7 to invastigata one chemical reacﬂon
ol an agueous solution of substance A. e

A burette was filled with the aqueous solution of substance A from Experiment 1. .
>
Record in the table the Initia! burette reading using the burette dlagram bslow.

Initial burette reading/crm®
) 1

=

l{rlTllTl!I

-—d
Q

---------

Then, 10cm® of aqueous polassium manganate(VII) and 20cm® of sulphuric acld
were added to a conlcal fiask, foliowed by a solid B. The flask was shaken and the
solution of A was added from tha burette 10 the contents of the fiask until tha solution

was colouriess.

51

For




g fo
Eramanary
Record in¥he table the final burette reading, using the burette diagram below. e
final burette reading/cm?
" 19 3
20
T em®

() Volume added/cm? s .....vevreevsscerses 3)

{i) What plece of apparatus should have been used to measure the aqueous
potassium manganate(VII) and the sulphuric acid?

)
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6  Tests were carrled out on a salt C which contalned chloride lons, Complete any gaps in the

10

observatlons column In the following table.

tasts

obisarvations

;2(5) The appearance of salt C.

White crystals

{b) One spatula-measurs of C was added to a test-

of dilute nitric acid.
Then aqueous silver nitrate was added.

The test-tube was heated. Drops of water formed at the top
: of the tube.
Any gasas given off were tested with Unlverssl Indicator paper tumed red.
indicator paper.
{(c) One measure of C was dissolved in water.
The solution was dividad Into four equa! portions.
{1 To the first portion was added an equal volume | White precipitate formed.
of aqueous ammonia.
Then an excess of aqueous ammonla was In excess, no change.
added.
(i To the second portion was added an equal White precipitate formed.
volume of aqueous sodium hydroxida. .
Then an excess of aqueous sodium hydroxide | Precipitate dissolved in excass.
was added.
(M) To the third portion was added Universal Colour tumed red.
Indicator sokution,
pH m—
(tv) Tothe fourth porion was added B few dropS | e secssaaninens

...... 2]

fFor

Ezprner
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For

Eramaner'y
(d) What doas test (a} tell you about C? .
............. w1
'(_o) What does taa_l {b) tell you about C?
) >
12)
() What coes test (c) tefl you about G?
{2l
“ {g) Suggest an ldentity for C.
(1
54
SR oarowms— _[Turmover
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7 Malachite Is an ore of copper. Malachlte I8 a green substance which consists mainly. ot
- copper(Il) carbonate which is insoluble In water. Copper melal may be extracted from

malachite.
. __A student trled to obtain copper metal from malachite. This summary was taken from the
g3 " student's notebook.
hy s '
Summary

Step 1. An excess of malachite was added to diiute sulphuric
acid and a vigorous reaction occurred.

Step 2. The mixture was filered.

Step 3. | added a powdered metal to the solution and copper
was formed.

f’f“’\/\//\’w\/\/—/\/\'\/\f’\\)

(a) What would have been observed In Stsp 17 Explain.

1)

{b) Draw a labelled diagram of the apparatus used in Step 2. [2]

{c) Name a suitable metal that could be used in Step 3. Explain your choice.

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

---------

L T T T T Y LT T T L LI PEE TR PP
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2
What is the volume, lo the nearest cm?, of gas in the syringe below?
“il]”“[niilfhl]{HTII(HFT”‘IHJ“JH_rIHHI
—_ 20 40 60 80  100cm3
o 3.
VOIUME & oo cm? I 4 )
Zinc powder reacts with dilute sulphuric acid. Copper powder does not react with dilute
sulphuric acid. How could a pure sample of copper be obtained from a mixture of zinc and
copper?
..... (4
When a mixture of an ammonium sait and an alkali is heated ammonia is formed. Dry
ammonia gas was passed over heated copper(ll) oxide using the apparatus below. Copper,
nitrogen and water were produced.
A B c

4 Y Y N\

I I 1
ammonium sulphatey | Copper(il oxide \
calcium hydroxide i ' '

i 1 t

L} 1 \

t | }

1 ] 1

H | t

1 [} i

k i H

f i !

r { +

t t ]

ceramic wool 1 ! 1

t { !

water

For
Examin.
Use
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wh

3 For
' Exarmeners
(a) (1) Whatis the purpose of solig L.? Lse
-1
{ii) Whatis the purposé of the ceramic wool?
.............................................................................................................................. {1}
_ =z
(b) What wouid be observed in parts B and C of the apparatus during the experimer:?
(1) P B ottt ir sttt b e s e e e e n s ena e B ch e e e
() PArE € ereeviriicrannnntsossiniesassousssssessesssssscsisasessssssssnsmsssssssne ryas sessassnssssosiessansans sasns {2
{¢) Why is tube K filled with water at the start of the experiment?
.................................................................................................................................... [1)
{d} Explain what precaution must be taken belore removing the heat from parts A and B of
the apparatus.
- _ 58
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4
lime
HOT PACK
FOODS
-1~ {ood

o
water” [ t1.-
J

metal needles

When water and lime react, heat is produced. To heat the food in HOT PACK FOODS the

waler bags are punctured with a metal needle as shown in the diagram.

Some samples of lime almost explode when water is added to them, other samples of lime

de not react for hours when placed in water.

In HOT PACK FOODS the reaction must heat the food to 90°C and keep it at a_high

femperature for at least ten minutes.

Provided with six different samples of ime, describe how you would investigate which was

most suitable for use in HOT PACK FOODS.

TLUT YT T TPET Y

eramare

Faretesannsesnnuseanesa
- L T T L LYY TP
- aadterrtaerrhcerionrtaktiansrianrdand Prdatert Prrtt el tord s tdtruribdrtiratanditoncernatanstnE R ane
aas . pnns
e ST T T Y LT LT T T T T Y P PO
......................................................................................................
..........................................................................
Bl i T L T T T T T LT T LT P LT
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
............................................................................................................................................
ORI A
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5 A student investigated the reaction between aqueous polassium manganate{V1Hl) (P) and

two different fiquids Q and R in a series of experiments.
Solution P was aqueous polassiurm manganate(VIi}.

Splytion @ was agueous iron{ll) sulphate.

£
Solution R was aqueous hydrogen peroxide. »

Experiment 1

10 ¢ of solution Q was poured into a conical fiask.
A burette was filled with solution P and the initial reading was recorded.
Solution P was added to the flask with shaking until the mixture just tumed permanently

pink.
Use the diagrams below to record the burette readings.

The contents of the conical flask were poured away and thé flask rinsed with distilled water.

initial burette final burette
reading/em3 reading/cm?

Y o

-
[+ ]

l

|
TP rTTT

—a
w

T

8

AL LELER RN AR RRRE RN

2]

.

.

1

H

b

h

.

+
+
L
+
i
1
H
H
'%
L]
.
.
.
*
.
.
.
.
)
.
H
.
¥
H
*
*
.
3’
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Experiment 2

B8cm? of solution Q and 2¢cm? of salmion R were poured into a conical flask. A burelte was
filled with solution P and the initial reading was recorded.

» ¥
The rest of the instructions were repeated as in Experiment 1. Use the daagrams ta record
an of the burette readings. :

initial burette final burette * -

reading/cm3 reading/crn?

3\ r —~
—28 —
- -
— 33
—29 =
— 34
30 —
— —
— 1_— 35

R euveeessansameaees CITE RO o- 2 | 2]
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Experiment 3

Experiment 2 was repeated using §cm? of solution Q and 5cm? of solution R. Use the
diagrams 1o record the buretle readings. '

initial buretie final burette
reading/cm? reading/cm?
= . \

33 ( -E— !
= =he
o =
- 35
[ [
| —
=N =
— —36

= rreceesreenennee I3 D cvssnsssensionasns em? [2)
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Experiment 4 .

Experiment 2 was repeated using 2 cm? of solution Q and 8 cm? of solution R.

Record the measurements below.

initial burette final burette P
reading/cm? reading/cm?3
‘\L— r t
——34 —
= a2
[ —
:_:_ :--—43‘-1-—
=36 =
= 44
. cm3 2 reerterenesnnereed cm3 @
{a) (i} Use the diagrams to complete the table.
, Volurne of aqueous G Volume of aqueocus P
Expeariment number useakm? addedm?
1 10
2 B8
3 5

4 2
J ' {2}
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{ii) Plot a graph of the results on the grid below. Join up the points with one smooth

line.
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(b) Use the graph to estimate the volume of solution P which would just have reacted Use
with: | .
) amixture of 9cm? of solution Q and 1 cm® of solution R;
....................................................................... [
{ti} 10cm? of solution R. B 3
e4etaaateatte ot ees 4SS SRR SR R A RS SOSN8 R SRS SO S e st n s de et es 12}
Show clearly on your graph how you worked out your answers. (2]
{c) Why was the flask rinsed with distilled water at the end of each experiment?
[ S -
{d} Suggest, with a reason, the effect on the results of using a less concentrated solution
of P. ' .
ceseecees [2]
= | Gwonnms 65
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Tests were carried ou! on a coloured solid S, a mixture of an insoluble metal carbonate and
a soluble brown sall. .

The solid was added to a boiling tube containing water. The mixture was shaken and

filtered.

Complete the observations column in the table below.

tests

observations

{8) tests on the filtrate:

0]

An equal volume of

aqueous sodium hydroxide
was added to about 1cm?

_of the filtrate.

A rusty brown precipitate was formed

1)

An excess of aqueous
ammonia was added to
another portion of the
fittrate.

oooooooo

............. . 2]

(i

A few drops of aqueous
sodium hydroxide and a
litte aluminium powder
were added to another
portion of the filtrate.

The mixture was warmed.

A strong smelling gas was given off which lumed red
{itmus blue.

(b} tests on the residue on the filter
paper;

@

cotour of residue

white sofid

{i)

A little of the residue was
placed in a tesl-tube and
dilute hydrochloric acid
added.

Any gases given off were
passed through imewater.

renses

------

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

--------------------------------------
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(c) What do the tests on the fiftrate tell ybu about §7

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

............................................................................... (3]
(d) Whatis the identity of the gas in (b) (li)?
1]
{e) (1) What does the fest in (b) (i) tell you about the metal in the residue?
(1]

Four botlles of liquids have lost their labels. The liquids are known to be aqueous
sodium chloride, dilute sulphuric acid, ethanol and water. Outline chemical tests you would

do to identify the liquid in each bonle.

aqueous sodium chioride
solution
diute suiphuric acid
ethanol
water
]
18]
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1 Write down the time indicated in the diagram of a stop clock.

45

------

2 The following table gives information about three solids: cobalt, iodine and sulphur. Use the

V]
seconds
15
minutes
30

information to answer the questions.

.........

solid aftracted by a magnet solubility in
ethanol
cobalt yes insoluble
iodine no soluble
sulphur no insoluble

| (a) Suggest how a mixture of cobalt powder and sulphur powder could be separated.

et LI LIRS T ST R R L PR PR )

{b) Suggest how a pure sample of iodine could be obtained-from a mixture of iodine and

sulphur.

..........

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

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

---------------
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) Exama
A student investigated the removal of various stains from cotton cloth using seven different .
solvents.
The stains were left to dry for the same time. All were tested with each solvent under the
same conditions. Samples of unstained cotion were also treated.
ne rasulls are summarised in the table.
solvents™ stain | blood |tomato |chocolate |tea |oit |lemon | red | black
sauce squash| wine | ink
A 4 v
B v
C v v ' ' 4 4
D v | v v vl v
E v v v v v
F v v/ v/
G v v v v
Key v = stain removed
(a) (1) Explain why an unstained samplé of cotton was first tested with each solvent.
() Explain why the stains were left to dry for the same time.
..... wenvresenee[2]
(d) () From the results which stain was the most difficult to remove?
........................................................ - eevsrenrasssessnesansaenesneseesesnssanasane] 1)
(1) Which sotvent was least effective?
.............................................................................................................................. [1]
(1) Which sotvent was most effective? Explain your answer.
.............................................................................................................................. 2]
I
"0
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4
(c) Suggest why labels on many solvents have the following message:

Use In a well-ventllated ares.

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

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

4 A student investigated the reaction between aqueous sodium hydroxide and two different

acids A and B.

Experiment 1
A burette was filled with acid A.

A 20cm?® sample of aqueous sodium hydroxide
methyl orange indicator. '

The temperature of the aqueous sodium hydraxide was measured.

5cm?® of acid A was added to the sodium hydroxide and the temperature of the mixture
measured.
A further 5cm® of acid A was added to the flask and the temperature of the mixture
measured.

Further 5cm?® portions of acid A were added to the flask until a total volume of 40cm? of
acid A had been added. The temperatures were measured after each Scm? portion had
been added. The reading on the burette when the indicator changed colour is shown in the

diagram. ‘

llll|llll_l
3

-t
[/ =]

M

was added to a conical flask with 6 drops of
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- Write your answers in the blank column alongside each diagram.

Table of results

B Volume of acid A added/cm’

temperature/°C

%

3

2

ST
o8 u

10

15

N

25

35

40

(b) Use the thermomeler diagrams to complete the temperature readings in the table.

4]
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Experiment 2
Experiment.1 was repeated using acid B instead of acid A.

The reading on the burette when the indicator changed colour is shown in the diagram

below.

(c) From the burette diagram, note the reading when the indicator colour changed

an

{1

Exan

73
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(d) Use the thermomeler diagrams to complete the readings in the table. Write your

answers in the blank column alongside each diagram.

Table of results
Volume of acid B added/cm? temperature/°C
26
b
0
M

t
e e T s ]
2 B gy

y ; )
]

| ' 3%

10 .

3

134

e
»
15
»
ey

20
»

25
n

30

) |

- |
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(e) Plot your results for Experiments 1 and 2 on theg'rid and draw two smooth line graphs.
Clearly label your graphs. [6]

40

35

w
o

T {4444

] 5 10 15 20 25 30 35
volume of acid added/cm?®

(f) From your graph, deduce the temperature of the mixture when &cm? of acid B reacts
with sodium hydroxide in Experiment 2.

Show clearly on your graph how you worked out your answer.

40

2]
(g) What type of chemical reaction occurs when acids A and B react with sodium
hydroxide?
reertt st eare st sasoeeammtesnteeseeserarnesaaesaRy et sate e s anadeb e e se RS 8 r SRR SR SR PO R L AR AR e e SRR e et srsansTreaT et s [1]
(h} {0 Inwhich experiment is the temperature change greater?
.............................................................................................................................. [1}
(i) Suggest why the lemperature change was greater. 3
............................................................................................................................. 2]
|
|
ms

U T
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() Predict the temperature of the reaction mixture in Experiment 1 after 1 hour. Explain

your answer.
0000100000 0 0 s [2)
i & <
TTE " {) Explain one improvement that could be made to the experiments to obtain more
accurate results. S
B «[2)
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§ An aqueous solution C was tested. The solution contained nitric acid and an unknown metal
nitrate D. The tests and some of the observations are in the following table.

10

Complete the obssrvations column.

<Ee

tests

observations

(a)

Describe the appearance of solution C.

yellow liquid

(b) Test a little of solution C with

Universal indicator paper.
Record the pH.

colour

pH 2

{c)

To 2 cm? of solution C, add a spatula measure of
copper(Il) carbonate. _

Leave the mixture o stand for one minute. Decant
off the liquid and add an equal volume of agqueous
ammonia.

Now add an excess.of aqueous ammonia.

CL AL T TR T T TY R P L TN Y PRy F P S Wy

(d)

To 2 e of solution C, add an em:al volume of
aqueous sodium hydroxide.

Now add a smali piece of aluminium foil and warm
the mixture carefully. Test any gases given off.

brown precipitate
insoluble in excess

[2)

(e) (1) Wnhat conclusion can you draw about the identity of salt D?

(1) Which test proves that a nitrate is present?

........

.........
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Cerussite is a naturally occurring form of lead(II) carbonate. Lead(ll) carbonate is insoluble
in water.

Outline how a sample of lead metal could be obtained from cerussite. Lead is of similar
reactivity to copper. Your answer should include any chemicals used and conditions.

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

-------------
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1 Whatis the valume, to the nearest cm®, of gas in the syrings below?

—_l 20 40 60 80 100cm’

2 Thediagram below shows some apparatus used to prepare a gas in the labogatory.
-

— -

I
e
J j L
concentrated
-sulphuric acid
(a) Name the three pleces of apparatus labelled:
A
B
c
- (3]
{b) What two properties of the gas can you deduce from the diagram?
-y N
2 (2]
(¢) Name a gas that couid be prepared using this apparatus.
......... W)

)|

80
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3 Astudentwas asked to extract and investigate the yellow colour in a lemon.
The student lollowed these instructions.
1.

2.

(a) Why should the lemon be chopped and crushed?

3

Collect a lemon, a beaker, a watch glass, eye prolection and 50 cm? of ethanol.

Chop up and crush the lemon.

Place the crushed lemonin the beaker containing the 50 cm® of ethanol. Cover witha
walch glass. -

Boil the mixture for thirty minutes.
Decant the liquid and concentrate It by evaporation until the colour Is dark yellow.

Investigate which colours are present in the yellow solution.

« 12]

{b) ‘Why should the experimant be carried out in a well-ventilated laboratory?

[}

{c) State one safety precaution that the student should have taken, other than camrying out the
experiment in a well-ventilated laboratory and using eye protaction.

{1

(d) What necessary plecss of apparatus wsre missing In instruction 1?

{2
(e) State the purpose of the watch glass.
(1]
() Explainthe term decant.
m
81
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{g) Outline how the student could carry out
you answer the quastion.

instruction 6. You may draw a diagramto help

5]
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4 A student Investigated the speed of reaction between dilute nitric acid and marble chips. The
apparalus was sel up as shown in the diagram.

’2// ' XE3X joverted

_ rubber connector |~ -2+ 0-50cm?
- {  measuring _

cylinder

{
A . trough
50em? nitric acid
x X =clamp
Expsniment 1

50 cm® of nitric acid, labelled W, was poured Into the conical flask. Three marble chips were
added to the conical flask. The bung was quickly put in the flask and the timer started. The
volume of gas collected In the measuring cylinder was measured every 10 seconds up to 80

seconds. Use the diagrams o complete the table.

volume of 3
as fow | [ [ | 1 ]

(Turn over
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Experiment 2 _
Experiment 1 was repeated using 50 cm? of a different solution of nitric acid, labelled X. The
volume of gas collected in the measuring cylinder was recorded every 10 seconds up to 80
seconds. Use the diagrams to complete the table.

Tabla of Results

ime/s -] 0 10 20 30 40 50 60 70 80
Vt;tume -+
of gasin ; : :
measuring F— F— F— E—
cyfinder - 10 10E : 10 2 :
fom? , 3 E

o 120 20 : | j (20 ' 5

volume o}
gas fem?

L]
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(a) Plot your resuits on the grid. Join up the points with two straight lines. Label the lines. [6]

45

40

7

3

25

S

volume of gas given off /cm?

15

10

10

20

tima/s

40

60

70 80

§5
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(b) From your graph, estimate the total volume of gas which is given off in each Experiment
between 0 and 65 seconds: ’

() Experiment 1;
e {1]

(i) Expetriment2.
{11

-

-----

Show clearly on your graph how you worked out your answers.

(c) (i) Wnich solution of nitric acid reacted more quickly with the marble chips?
(1]

- (i) Suggest why this solution reacted more quickly than the other one.

(2

(d) (i) State two possible sources of error in the two experiments.

1
-~{2]

2
(i) Suggest two improvemaents to reduce the errors in the two experiments.

1
(2]

2

86



N ‘ ) l: " '
StV U s e Tl g
RIKPS S s LR T

TR

PR

......

A mixture of two substances, S and T, was tested. S was a water-sofuble aluminium saltand T
was an Insoluble black solid. The tests and some of the observations are In tha following table.

Complete the observations column.

tests

observations

". of distilied water in a boiling tube.

The contents of the tube were shaken
and filtered.

The following tests were carried out.

(a) Tests on the filtrate.
- {l)-Drops. of aqueous - sodium
hydroxide were added to the

filtrate. :

Excess aqueous sodium
hydroxide was added.

(ii) Test (i) was repeated using
aqueous ammonia instead of
aqueous sodium hydroxide.

(ili). Aqueous barium chloride was
added to the filtrate.

‘Thé mixture was added to about 15 cm*® .

(31

- white precipitate

(2]

(b) Tests on the residue.
(7} What colour was the residue?

Some of the residue was
transferred into 2 test-tubes.

, -
{f) A small volume of aqueous

hydrogen peroxide was added
{o one test-tube.

The gas was tested with a
splint.

(itf) A small volume of hydrochloric
acid was added !o the seco
test-tube. :
The mixture was boiled and the
gas given off tested with damp
blue litmus paper.

a glowing splint relit

fitmus paper turned red then white

[
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- gas given off in (b)(ii) ... :

10

{c} Whatis substance $7

ereson 2]

(d) Identify the gases given off when T reacts in part (b)(Ii) and (b)iii)

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

gas given off in (b)(iii)

Saucepans can be made from copper, aluminiumor steel. You are provided with samples of the
three different metals. Outline chemical experiments that could be carried out to show which
would be most suitable to make saucepans. Marks will be awarded for practical details and

expected observations.

-~ {5}
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1 Astudent added 17.2cm3 of water to 5g of an orange dye. The orange dye was a mixture of
. two water-soluble compounds.
o (a) Name the pieces of apparatus he shou!d use to measure:
.'fff_f (1) the VOIUME Of WALEH, «...conreereneeresirnemseenseenssesecsssessmsmssssssemmsesssssssssssssesssoeseseees s
(l) the Mass of OTANGE GYE. ......c.cvrvimicccrrsne s esssssasrssssns s e (2
¢ & ) _
e (b) () On the diagram, sketch the result you would expect if the orange dye were
- separated by paper chromatography.
*.:: cover-plate cover-plate
s ™
- r r
orange pencil
dye \\ //base-line
\—._ )
et e
—— water ——J
At the start of the experiment At the end of the experiment
ﬁ (2]
o " (i) Why was pencil used to mark the base line instead of ink? -
........................ 2]
0a209 ST

3k

90
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2  Suggest the identities of W, X and Y from the descriptions given below. v
(a) W is a yellow/green gas which changes damp biue litmus paper lo red and then white,
....... bbbttt b e b s e e A bk PR bR b et Se b et et aas et e b s asber s et ensenssessassrnnancl 1]
{b) Xis a colourless organic liquid formed from the fermentation of sugar.
LT e ettt SRR e cerbennbonerna [1]
(c) Yis a green solid which produces ammonia when heated with a mixture of-aluminium
and aqueous sodium hydroxide.
¥ B
A
-
91
[Turmn over
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"_ "3 Ammonia gas can be prepared by heating a mixture of caicium hydroxide and ammonium
e sulphate.
E (NH,),SO, + Ca(OH), ——» CaSO, + 2NH, + 2H,0
The ammonia was dried and passed over hot copper(II} oxide using the apparatus below. A
reaction occurred which can be represented by the following word equation. _
ammonia + copper(ll) oxide — copper +water+gasZ  ; _
(NH,) {CuQ) (Cu) {H,0)
(a) () Fillin the boxes in the diagrams to show the chemicals used.
) {if} Indicate on the diagram where heat is applied. i4]
F (b) Suggest the function of:
- - [ the calcium oxide; -
3 (i) the ceramic wool.
................................................................................................. 4]
(c) What was the colour of the copper(ll) oxide, i
() atthe start of the experiment, .....
(ii) atthe end of the eXPerMEBNLT ..........c.cocerrermeersvsrereeerrsssaesarsermrarsscssssssnsssosssessesennnns
(2]

I
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(d) Suggest an identity for gas Z. !
...... {1]
{e) Why must the delivery tube be removed from the water before heating is stopped?
sreresnenersensrssnebensbssesesaaaen [2)
A student investigated the reaction of magnesium with dilute hydrochloric acid.
Expstiment 1 |
A 10cm® sample of dilute hydrochloric acid was placed in a boiling tube. The initial
temperature of the acid was measured. A 2.5 cm length of magnesium ribbon was addsd to-
the acid in the boiling tube. The maximum temperature reached was measured. The gas
given off was tested and gave a pop with a lighted splint. o
(a) Name the gas given off N k [1]
(b) Record the temperatures in the space next to the thermometer diagrams. [2}
initial temperature of hydrochioric acid
30
@25
20 _
= srsevstusssensssssnas .c
Maximum temperature reached when magnesium was added
40
@35 -
- 30
B revrenerrossenrnnnone *C
Temperature rise produced by 2.5 cm of magnesium ribbon
B ereeeresnrannsens we'C
93
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. Experiment 2 was repeated using a 4cm length of magnesium ribbon.

Experiment 2

‘A 10cm? sample of the same hydrochloric acid was added to a boiling tube. The initial

temperature of the acid was measured. A 3cm length of magnesium ribbon was added to
the acid in the boiling tube and the maximum temperalure reached was measured.

Expeniment 3

Experiment 4
Experiment 2 was repeated using a 5 cm length of magnesium ribbon.

Experiment 5

Experiment 2 was repeated using a 6 cm length of magnesium ribbon.

(c)r Record the temperatures in the spaces next to the thermometer diagrams shown and
- calculate the temperature rise in each case.

maximum lemperature  |lemperature

experiment | length of initial temperature
] reached’*C nise/*C

nbbon of acid/*C

40

35

30 0
3cm Ezs | Eas
20 a0
N | |

20 |

30

) . 30 45
Sem 25 % 40
20 35

30 50
sem 25 45
20 40

(s’

3t
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{d) Plot the results for Experiments 1 to 5 on the grid and draw a straight line graph.

25

temperature ~ 15
rise/°C
10
k'\' AT "»‘t;' . ’n'F * <
e N - -
5

7

£ls

-+t

4

2 3 4
length of magnesium ribbon/cm

(4]

95
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(e) From your graph, deduce the temperature rise of the mixture when a 1cm length of
magnesium ribbon reacts with- 10 cm? of hydrochloric acid of the same concentration.

Show ciearly on your graph how you worked out your answer.
ceeenef2]

trvinanes

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

{} What word is used to describe a chemical reaction where the temperature increases?

-----

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

(g) Give two observations, other than temperature increase, expected when magnesium
reacts with hydrochloric acid.

1 [L L LY L] LLALE L]

(h) Predict the temperature of the reaction mixture In Experiment 5 after 1 hour. Explain

your answer.

rssnreny

eesserensen[2]

resas

{I) Explain one Improvsment that could be made to the experimental procedure to obtain

more accurate results.

------

---------

2l

------

96




B
LY

5 ‘Grow Well' is a common garden fertiliser which is parlly soluble in water. A student
investigated the solubility of ‘Grow Well’ in water at room temperalure using the following
procedure,

Stage 1. Water was added to 10g of ‘Grow well' in a beaker. The mixture was boiled,
allowed to cool to room temperature and then filtered.

Stage 2. A 100cm® sample of the fillrale was evaporated to dryness. The solid
- remaining had a mass o/ 7.59.

(a) Why, in Stage 1, was the water heated
temperature?

to boiling and then allowed to cool to room

-------------------------------------- ve

tttttt
-----------

(b) What piece of apparatus could have been used to measure the filtrate in Stage 2?

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

1
{c¢) How could the student show that all of the water had been evaporated in Stage 2?7 -

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

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

97
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6 .Tests were carried out on a mixture of two white solids C and D. Solid C was water-soluble

and D was zin¢ carbonate,

10

The solid was added to water in a boiling tube. The mixture was shaken and filtered.

Complete the observations in the following table.

L Tests

Observations

tests on the fillrate

{a) To the solution, a few drops of nitric
acid and then aqueous lead(Il)
nitrate was added.

yellow precipitate

tasts on the solid on the filter paper
{b) () Colour of solid.

(i) A little of the solid was put
into a test-tube and dilute
hydrochloric acid added. Any
gases evolved were passed
through limewater.

The contents of the test-tube
were kept for part {(c).

%

(1

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

---------

Tests

Observations

(c} The contents of the test-tube were
divided into two equal portions.

{i) To the first portion, an equal
volume of aqueous sodium
hydroxide was added

An excess of aqueous sodium
hydroxide was then added.

(i) To the second portion, an
equal volume of aqueocus
ammonia was added,

An excess of agueous
ammonia was then added.

2}

{1
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(d) What does test (a) tell you about solid C?

11
Examiner’s

---------------------
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State two expecied differences in the observations if the mixture had contained
calcium carbonate instead of zinc carbonate.
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1 Name each piece of apparatus shown in the-diagrams below.

()

name

(iii)

hame

(1]

For

Fi
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2 The diagram shows an electrolysis experiment. 1Y
' G
power
supply
) [
o e ot
(a) Whatpiece of apparatus could be connected at G to show that liquid F is an electrolyte?
[1]
(b) An omament is to be coated with silver using electrolysis. State what you would use in
this experiment as: '
(i} the positive electrode;
[1]
(i) the negative electrode;
[
{lii} liquid F, i.e. the electrolyte.
2]
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4
3 Tealeaves contain caffeine and tannic acid. Caffeine is soluble in water andina liquid called
chloroform. A student extracted caffeine by the following method.
Stage 1. Tea leaves were added to boiling water for 10 minutes.

Stage-2. The insoluble tea leaves were separated from the water.

Stage 3. Calcium carbonate was added to the solution of tea to remove the tannic acid as a
'=_: - precipitate of calcium tannate. : -

Stage 4. The solution was shaken with chloroform to extract the caffeine from the water.
Stage 5. The caffeine was crystallised from the chloroform solution.

g Stage 6. The caffeine crystals were checked for purity.

- () Whalwas the function of the water in stage 17
& ,
2 )

.(b) Draw a diagram of the apparatus used in stage 2.

{2
r () Whatis meant by the term precipitate?
= . S ) m
(d) What iaboratory equipment would be needed in stage 57
{2
(e) What method could be used in stage 6?
i comessecresasersanes rereereeraien [1)

103
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4 A student passed steam over heated magnesium ribbon using the apparatus below, ¢
magnesium
gas V— “
wet ceramic
wool
A reaction océu;fed which can be represented by the following word equation:
steam + magnesium ~— magnesium oxide + gas V
Gas V bums in air to form a liquid which boils at 100°C.
(@) () Fillinthe box in the diagram to show the chemical used.
{i) Indicate on the diagram where heat is applied.
[2]
(b) What is the purpose of the ceramic wool?
...... f1]
7 7+{¢) .What was the appearance of the magnesium,
- () before the experiment, . -
(i) after the experiment?..
).
{d) () Suggestan identity forgasV
........................................... 1)
(i} How could you test gas V7 -
...... 2]
(e} Suggest why the tube containing the magnesium often cracks on cooling.
...................................................................................................................................... 1
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5 A student Investigated the reaction between sodium hydrogencarbonate and two different
acids, A and B.

Experiment 1

A 20cm® sample of distilled water was measured into a conical flask. A 0.2g sample of
- sodium hydrogencarbonate was added to the conical flask and shaken to dissolve the solid.
- Methy! orange indicator solution was added to the flask.

A burette was fillad with the aqueous solution of acid A. Acid A was added from the burette
to the contents of the flask, until the solution just changed colour.

(a). Record the initial burette reading using the burette diagram below.

initial burette reading/cm?

(

initial burette reading/cm® = 1]

108



7 For
Examinery
{b) Record the final burette reading using the burette diagram below. Lse
final burette reading/cm?3
T :— 23
“_ — 24
=25
e St
& final burette reading/em® = 1]
M Volume of Acid A added/em®  =...... [1]
(i) What apparatus was used to measure the mass of the sodium hydrogencarbonate?
S [1
3 {1]
Experiment 2
Experiment 1 was repeated, using acid B instead of acid A.
(¢) Record the burette readings, using the burette diagrams below.
: initial burette reading/cm?®
(
) ) _
L
initia! burefte reading/em® & c.....c.ucveceeererenneee. (1)
106
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8

final burette reading/cm?®

— 11
- 12 -
T final burette reading/em® = .... 1]

Volume of B added/cm?

(d} Answer the following questions.

(1) How did the colour of the methyl orange indicator change when acid A was added
to the sodium hydrogencarbonate solution?

from to.. [2]
(i) What type of chémical reaction occurs when an acid reacts with sodium
8 hydrogencarbonate solution?
D cmesmsssserisssmssssssssrsst s s s SRS R SRR SRRSO SRSV SR R RSP SRRR TR SRS SRERRBS Sm [1]
‘g (iif} Which experiment used the larger volume of acid?
Experiment ...........cev.... i [1]
4
(lv) Suggest two possuble reasons why the results for Experiments 1_and 2 were
; different.
Reason 1.....cccceemvennn. cernsersessormison
REASON 2 ....oveceerrneenrrenseieeseseestssesssessasssessassscssmsenastsesssssnsnsansassssansassssssastassstonsasssnots
e theaesesrteaeesesseseataseaa T T T ey shpanede b bEadsedb et A 1S 8H 4R LOLOERLSL TS HE OO aR LO PR SRR SR RAD [2]
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9
{(e) Predictthe vbtume of acid A that would be needed if 0.4 g of sodium hydrogencarbonate
had been used in Experiment 1. Explain your answer,

VolUME Of @CIH.....cou ettt st s ss st st sbensrsnssesss et ssmsans [1]

EXDIANALON ......coveetreirinrrrnereretrstesssenensnteeseesssssasonssrssessnssssasssssesessassassssessersessosnensonsensenes

-

z 9 D e L4444 424012 2]

(f)} Explain one improvement that could be made to the experimental procedure to obtain
more accurate results.

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

[2)
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-6 Tests were carried out on a green solution C, which was a mixture of ammonium chloride
and a metal chloride dissolved in water.

Complete any gaps in the observations column in the following table.

Tests Observations

{a) To about3cm®of C, a few
*  drops of nitric acid and then | ............. N
aqueous silver nitrate was -

AdAEE. [ s resesrssassesesensnssnensesasssseeneneananes [2]

{(b) To about 3cmd of solution C, pale blue precipitate
an equal volume of aqueous
sodium hydroxide was added..
The mixture was warmed and
the gas given off tested with | ...
damp Universal Indicator ,
paper. The pH was recorded.  ..ccooeenae - : [2)

The mixture was heated until black soiid formed
no further change in colour
and left to settie for five
minutes. The liquid was
decanted off. Dilute sulphuric | .......
acid was added to the solid

and boiled gently. - - [2]

{c) To about 3cm?® of solution Cin
a test-tube, an equal volume of
aqueous ammonia was added.

(2]

An excess of aqueous
ammoniawas added. @ | ...

(d) Identify the gas given off in test (b) -

(e} Name the black solid formed in test (b).

--------------------------------------------------------------------------------------------------------------------------------------
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7 When lemonade is heated carbon dioxide gas is given off,

(a) Draw a Jabelled diagram of apparatus that could be used 1o find the volumé of carbon
dioxide dissolved in 100cm? of lemonade.

B3]
{b) How could it be shown that all of the carbon dioxide gas had been removed from the
lemonade? :
-2}
|
110

I T e I E g T TPy ke % P e o . |



v

a5

Candi
Centre Number Num

-4

Candidate Name

L

_‘}_Internatmnal General Certificate of Secondary Education
“UNIVERSITY OF CAMBRIDGE LOCAL EXAMINATIONS SYNDICATE

0620/6

i - CHEMISTRY
N g - PAPER 6 Alternative to Practical
¢ Monday 1 JUNE 1998 Afternoon 1 hour
4 Candidates answer on the queslion paper,
';,’“ No additional materials are required.
k-
B TIME 1 hour
INSTRUCTIONS TO CANDIDATES
? . Write your name, Centre number and candidate number in the spaces at the top of this page.
. Answer all questions.
.;; Write your answers in the spaces provided on the question paper.
INFORMATION FOR CANDIDATES
The number of marks is given in brackets [ ] at the end of each question or part question.
#

FOR EXAMINER'S USE
This question Paper consists of 11 |
printed pages and 1 bl .
SB (SLC) OFBS5S5M o ianipese 111
[Turn over

©UCLES 1998




ki

;.Vk
~

2
1 What piece of laboratory apparatus would be most suitable to measure:

(a) 32g of sugar;

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

An investigation was carried out on the reaction of an aqueous solution F with zinc, copper
and magnesium. .

2

Solution F was added to each of three test-tubes and the temperature of the liquid
measured, Zinc.was added to the first test-tube, copper to. the second test-tube and
magnesium to the third test-tube. Observations were recorded and the temperature of the

mixture in each test-tube was measured after three minutes.
(2) Use the thermometer diagrams to complele the results table. [3]
ta] added b " temperature/°C temperature
melal added .| observations : o
initial final difference/[°C
25 L 335
. _gas given 3 :
zine off slowly 20 ¥ 30
B {15 =] - rerernrsearsssearane
30 H30 -
no visible '
copper change 25 25
oo o] e | re———————
H Hso - Hss
X gas given § -
-1:_ 20 --------- ——‘J 45 ------------------------------------
(b) Write the metals in order of reactivity, putting the most reactive first.
MOSE FRACHVE  civviiiiiiniirrriinirrnaetrnnverannie s escint e serranrssanss s sanarsasanasarensasanes venes e
1aSt FRACIIWE ...vvvvviiiiieerere e e e cecrre e ssreaane s \reessunsteesestersssbensesettessanteesansernresnan 2
{c) Whal type of chemical reaction occurs when magnesium reacts with F?
]
.................................................................................................................................... {1}
0620 6 S8 )
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Lead(1!) iodide was placed in a boiling tube and the electric circuit shown below was set up.
The lead(ll) iodide was heated until it melted. The following observations were made:

the bulb litup;
purple fumes appeared at the anode;

silver-coloured drops formed at the cathode.

Heating was stopped and the contents of the boiling tube solidified. The bulb continued to
glow. -

l dc power supply

#DII

heat

{a) Whatis used to heat the boiling tube?

........................................................................ verensarauasssenassasssanssanesse) 1)
(b) Identify:
(i} -he purple fumes; )
(i) the silver-coloured drops.
.............................................................................................................................. [2]
(¢) Suggest a possible reason why the buth glowed after the heating was stopped.
................................................................................................................ SSRPRRSRIO )
(d) Give two safety precautions which should be taken during this experiment.
T ottt ettarertearrareeaeeaeaerate atesaatraate st ateaseanneetaeebren bt s s et ea bat et e st Lbehhma a8 abe s RanrdedenanesraranRaaras
2. (2]
0620 53¢
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a

b A student investigated the reaction between potassium iodate and sodium sulphite. The
reaction produces iodine which gives a blue colour with starch.

Experiment 1

A 4cm? sample of aqueous potassium iodate was added to a 100cm® measuring cylinder.
Distilled water was added to make up the volume to 100 cm® and the cylinder labelled A.

A 10cm?® sample of aqueous sodium sulphite was added to a second 100 cm? measuring
gylinder and the volume made up to 50cm? with distilled water. A 5cm3 sample of dilute
sulphuric acid was added to this mixture and the volume made up to 95 cm3 with distilled
water. Finally, a 5cm?® sample of starch solution was added and the cylinder labelled B.

The contents of measuring cylinders A and B were poured at the same time into a beaker
and a stop clock started. The contents of the beaker were stirred and the time was taken for

a blue colour to appear.

3 Use the stop clock diagram to read the time taken and record the value in the table.

: Experiment 2

Experiment 1 was repeated using 6cm? of aqueous potassium iodate. Use the stop clock
. - diagrarm to read the time taken and record the value in the table.

- Experiments 3 and 4

£ The expenment was repeated two more times adding 7 cm® and then 8cm?® of aqueous
: potassium iodate.

: Use the stop clock diagrams to read the times taken and record the values in the table.

114 -
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experiment | volume of aqueous stop clock time for blue
potassium iodatelcm® diagram coloyr to appearls
minutes seconds
1 4
45 16
2 6
{45 15
3 7
45 15
_ 0
4 8
45 e 15
30 ]
N (3]
0620 538 1158
R R e Rk b BN <



4

6
£
. (a) Plot the resuilts for Experiments 1 ta 4 on the grid and draw a smooth line graph.  [3}

160

140

120

100

“mefs 80
60 13 i n
40
20
0
0 1 2 3 4 5 6 7
- volume of aqueous potassium iodatefem® _

(b) From your graph, deduce the time taken for a blue colour to appear when 4.5cm® of
the aqueous potassium iodate in measuring cylinder A reacted with the contents of
measuring cylinder B.

Show clearly on your graph how you worked out your answer.
...................................................................................................................................... i2)
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7

(i} Inwhich experiment was the longest time noted?

........................................................................... cerrremesrenssanssssmnsssssassssesessssssesessec 1]

»

(i} Explain why this experiment took the longest time.

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

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

Why were the contents of measuring cylinder B kept the same in all of the
experiments?

wssssseRleseRsRReRIRLY secesrsrTranmssnnmrar P T T L T e T R R T L T e L PP T R PR T arvsssnvessasny sen

LT T T T PP TP P T T (TP ertisiusanery TTRITTS srsersessvrsriensgytennrreneny sasnnscce L T T Ty e T P MTTTTY

Predict the effect on the results of increasing the temperature of the reaction mixture in
Experiment 1. Explain your answer.

effect ..veeeeenneet eevaraeenn reresmreeraseseeerensasantetttanesebeiternrstirtes -
I .
explanation ...........cccceoeeeee Cetbieeetesarereciresnennratasaasnsesanan tevmesseritinennetirtettonnanerrnctttananannsnt I
reaasessscsssrsstesssmmanssasettasnanensasestnsnrsssassrrsas serssssnanranene rettererinsssssearesen SO tessenserarnanesenansan
2
orsssesasessanaes cereerestressnreenstssinen

Explain one improvement that could be made to the experimental procedure to obtain

—

more accurate results.

susisesrenene seusens sevEussasasEE I L LT T Y PR P A P T T T LTI T LI LI L LR PP PP e Y +resnssnssnesany v

improvement ........

.
explanation ...t oneeries resestrasessessesesasssasabresssesrarananans resessssanenes cevessereaiseestaesas .
etessnenasearesen cereesssessennresnaiesanas eernrnsnesatanens cressrsesarnsssrenes renteeratessntasnssressassssatssanien eeverenns [2)
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" 5 Two different liquids, C and D were tested. The tests and some of the observations are in

the following table. C was an aqueous solution of a zinc salt and D was a liquid alkane.

Complete the observations in the table.

F tests observations
(8) Alittle of solution C was tested with
| . Universal Indicator paper. colour orange
The pH was recorded. pH 4 -—
(b} Describeliquid D. | st
.................................................................... (2}
(¢) (i) To 1cm3 of solution C was added
a few drops of hydrochloric acid
and then aqueous barium chloride. white precipitate formed
(i) To 1cm3 of liquid D was added a
few drops of hydrochloric acid and
then aqueous barium chloride. | e
. we[1]
(d) () To1cm® of solution C was added
aqueous sodium hydroxideone | .ovciciinineiinenne eeseresrenassssasesssrnnasssannaassrnsssas
drop at a time.
S YRR entesnressssesrasressarasranaasness [2]
An excess of aqueous sodium
hydroxide was added. =l et aiaessnsas e s anssnstens
Lretr s s e [1]
i) To1 cm® of solution C was added
aqueous ammonNia oNE AroP Bt A | ...cceeveierimnretniniassstnsessetisssaanssasasesasasassastvens
time. -
....................... g 2}
An excess of aqueous ammonia
was added. 00000 [ st asssanssss st assases
.................................................................... [1]
(e) A few drops of liquid D were added to a
watch glass. -
The surface of the liquid was tOUChRD | ......ccooeiriiiiiii e e,
with a lighted splint. "
O U O PO PP PPN 1
(f)} Test (e) was repeated using C.
! I PR 1) |
[ Sl 33 4




9
. (g) From the results, what conclusions ¢an you draw about the identify of solution C?
s ssaenas ceeeeeeeeneneseere et seet s aessmteerasasaseasenmsensenenesesnee et ranaenes cereememesnmeeaseanaenaes .[2]
s
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Magnesium sulphate crystals, MgSO 7H O, can be made from magnesium and dilute
sulphuric acid by the following method.

Step 1. Add an excess of magnesium to dilute sulphuric acid.

Step 2. Filter.

Step 3. Evaporate the solution from Step 2 to crystallising point. Leave to stand.

Step 4. Dry the crystals.

(a) Explain why an excess of magnesium is used in Step 1.

........................................................................................................................................ (2]
{b)} How wolild you know that Step 1 was complete? .

........................................................................................................................ [1}
{c) Name the residue and the filtrate in Step 2.

residue ....ooocvneeen Neeaereresmaseessteesareeteiesasateisantissatisestbnntitesetinntbirattesebivennnnanassrannrechssanessnaressann

FIIFEE vuvevnrecssresessesanssenmsssnsrstestorsssenrsessesssnssenrassansssenses [2]
(d) What method could be used to show the crystallising point had been reached in

Step 37

seesasernrsses O S O wef1]
(e)wWhat precaution would have to be taken in Step 47 Explain your answer.

« PTECAURON c.ooeirrreiererenanmsassntisastresstnnmtsesssinsstonnsssasasassnsnsans -
L= (a1 1= T -1 Lo Ty RO S
[2]

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

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

......................................................................................................................................
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11

The label on a bottle of lemon drink gave the following inforrmation:
‘Contains two yellow colourings, E102 and E105’

Describe a simple experiment you could do to prove that only two yellow substances are
present in the lemon drink. A diagram may help you answer this question.

7
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.1 The diagram below shows the apparatus used to distil a liquid

2
. Label the diagram to show
the following items:

(a) beaker;
(b} tripod;
_(c) retort stand.

(31

2 The police investigated a case Involving forged bank notes. The police chemist made
chromatographs from the ink in the notes and the inks found on the premises of three

suspects. The diagram below shows the results.

& o &
b b

forged bank suspect 1 suspect 2 suspect 3
note ink ink Ink ink

What conclusions can you reach?

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

.............................................................................................................................................
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3 The insoluble salt, lead(Il) iodide, can be prepared by mixing aqueous lead(Il} nitrate and

aqueous potassium iodide.

3

(a) What type of chemical reaction tekes place?

--------

-----

-----

----------

---------

Experiment 1

A 50 cm3 sample of distilled water was added to a beaker. The temperature of the water was
measured. A sample of sodium chloride was added to the water, which was stirred quickly
with the thermometer to dissolve the solid. The final temperature reached was measured.
Use the thermometer diagrams to read the temperatures and record the values and

compiete the table balow.

Table of results

A student investigated the temperature changes which occur when solids dissolve in waler.

thermaomster | temperature

diagram

r°C

final temperature/°C

Initial temperature/°C

0 ..

25

30

25

20 -------

temperature difference/°C

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

[Tum ove~



Experiment 2

The contents of the beaker were poured away and the beaker rinsed with distilled water.

Experiment 1-was repeated, using ammonlum chloride instead of sodium chloride.

complete the table.
38 ‘Table of results
thermomeler | temperalure )
" diagram I°G
o 1|325
final temperature/°C 20
—;f | - | 15 rerrrrranerstrraese
425
Initial temperature/°C f20
L
temperature diference/’c | |
K]
i

PR AR T SRR

Use the tharmometer diagrams to read the temperatures and record the values and

rd
h
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Experiment 3

solution was kept for Experiment 4.

Use the thermometer diagrams to read the temperalures and record the values and

* The contents of the beaker were poured away and the beaker rinsed with distilled water.
Experiment 1 was repeated, using sodium thiosulphate instead of sodium chioride. This

Using the results, answer the following questions.

‘complete the table.
Table of results
thermometer | temperature
diagram °C
20
final temperature/°C 15
LU
20
initial temperature/°C 15
L O
temperature difference/°C N

{a) Which experiment showed the smallest temperature change?

SRS LBELIE BESSLERTS

(®) What type of reaction occurs when ammonlum chloride dissolves In water?

]

[

{11

Ll 2 L ol e T T T P T T L PP R Y P Y Ty

(c) Why was the beaker rinsed with distllled water befors starting Experiments 2 and 37

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

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

L b D R L P P P Y P YT T T 1Y
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Experiment 4

The student then Investigated the reaction of aqueous sodium thiosulphate with dilute
hydrochloric acld.

A 5cm? sample of the aqueous sodium thiosulphate from Experiment 3 and 45cm?® of
distilled water were added to a conical flask. The flask was placed on a piece of graph paper.

A 10cm3 sample of hydrochloric acid was added to the flask and the stop clock started. The
clock was stopped when the grid on the graph paper underneath the flask could-not be seen.

Experiment 5
The student repeated Experiment 4 using .10cm3 of aqueous sadium thiosulphate and

40 cm? of distilled water.,

Usa the stop clock diagrams to read the times and record the values in the table.

ol

Tabla of results
experiment | stop clock time taken for graph
number diagram grid to disappearfs
minutes 0 seconds
4 45
30 | ssesssesesssesienisassese
0
5 45
)
30 | e, (2]

(e} Suggest what was observed when aqur.:'< sodium thlosulphgté reacted with dilute

hydrochloric acid.

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




7 ,
Ex
(0 () Inwhich Experiment, 4 or 5, was the longer time noted?
.......................................................................... (1]
i (i) Explaln why this experiment took the longer time
# B
-": :‘!Nf-': ------------------------------------------------------------------------- L L L T Y Y Ty T T T TN T YT T TR T PP e P Py
‘ ------------------------------------------------------- F L Ty T P T P P P T P T T Y PPy [2]
- ‘ (g) Predictthe effect of increasing the temperature of the reaction mixture in Experiment 4.
: Explain your answer.
B L= 1= G O OO UOROTO T vonmeasas
ndk EXPIANALION .....cvuvrimsiinscsssteerassarssasssnsss - S
L eeemenssessseene veeseesesnen e s s s ssasasaassaasares IS vesessemsrssssaaasressrsesasias (2
(h) Explain one improvement the student could miake to the axpenmental procedure to
obtain more accurate resuits. -
IMIPTOVEMBNL ....ccereieeeecrcrmererrrsasesersesarensessasssesorsassoras sosmeness spnsnssmssssssssanscassssntsaeessassarssssanss
EXPIANANHON .oveeercreerrrcemrantirrsrsrecsrssissenesesserasensast e sasanmnsstensnsessnssretnsasnssessmsstnssssssressssssense
--------------------------------------------------- L] ------n-‘..[2]
e
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"5 Tests were carrisd out on a solution M-whlch was a mbdure of ammonium sulphate and

another salt dissolved in water.

Complete the observations in the following table.

tests

observations

(@)

To about 2cm? of solution M was
added an equal volume of aqueous
sodium hydroxide.

The mixture was warmed and the gas
given off tested with damp Universal
Indicator paper

red/brown precipitate

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

oooooooooooooooo

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

(b)

To 2cm® of solution M was added
aqueous ammonia.

red/brown precipitate

{©)

To 2 of solution M was added an
equal volume of dilute sulphuric acid
and two or thres pieces of zinc.

The mixture was warmed and the gas
tested with a lighted splint.

The solution was fiitered and the filtrate
used for test {d).

bubbles
gas pops

1 (@

Aqueous sodium hydroxide was added
to the filtrate from (c).

dirty green precipitate

(e)

To about 2cm? of solution M was
added an equal volume of aqueous
barium chloride.

......

------

-------------
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(M What gas Is given off in test (a)?

.................... {1}
(g) What do tests (a) and (b) tell you about solution M?
...................................................................................................................................... 2
(h) What gas is given off in test {¢)?
.................................................................... USSR ()
(I} Explain the result to test (d).
...... [2]

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

Concrete is made from cement, sand and small stones. The ratio (by volume) of these three
components varies with the use of the concrete.

Over a period of years, the cement slowly reacts with carbon dioxide in the air to form
calcium carbonate. Calcium carbonate can be dissotved in hydrochloric acid.

Outline an experiment to find out the composition of a sample of old concrete.

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

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

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

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

L LI TR L Y LT T IL TP P

srenmssaseccssnnny

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

Radatd L L L P T T PP Ry P T T T S TP Ty YT

el L L L T T T Y LT TR T R TR P PP T T

ssassesan * L Ty oY T e P I PP Y R LR PR o TN

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

----------------------------------------------------------------------------------------------------------
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7 Hydrogen peroxide can be broken down to form oxygen. The speed at which the oxygen
was given off, using two different catalysts, A and B, was investigated using the apparatus

below.

T G L e A T T LT

aqueous
hydrogen peroxide
catalyst
The volume of oxygen given off was measured every 10 seconds.
(a) Use the gas syringe diagrams to complete the results table.
timels using catalyst A using catalyst B

0 b 10 20 ) scu-n‘:,
. el

_gwmmwgm':,'
7

10
= _
T p——— S
20 _B"wda 2 W0 4 o s i3 ? 3N 4« 5o ::]
_l = g -
.1 _
30 0 20 40 som :, 10 20 «© 5o
1 I
v )
vr ™
40 w 2 40 5 o J‘:] 10 2 2 & Non
It 1
./ s
ekl Lk b b T Al i LA Mt oL L i
59 |_p % 2 [0 Sow j b » x [0 mow : ’
—L -/ ——l ol
60 0 2 » [« e ::, ‘ Ww 20 [0 s0o
= _ '
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Table of results

11

t!}nds

volume of oxygenicm®

with catalystA

with catalyst B

10

20

30

[ 23
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12
(b) Plot a graph to show each set of results. Clearly label the curves.

(5]
(c)- Which Is the better catalyst in this reaction? Glve a reason for your choic;.
(o 17: 11 R seessssisansasnssaensens
TBASBON .eucuerseresessssssssssasssnssssrmsarissesssssss sasssassasss suensnst ssstossnstsassasseossnntsnsssssstsssssssnsnss ns SO
..................................................................................................... sesesesrscssnsasnsensssssssons| @]
{d) Why is the final volume of oxygen the same In each experiment?
SRR 1}

- tosens WL T ITTI LTI LT T

(e) Skelch a kne on your grid to show the shape of the graph you would expect i ho
catalyst was added to the hydrogen peroxide. Labe! this line V. n
133
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T A e b e L

Crude oil is a mixture of hydrocarbons which can be separated by fractional distillation. The

apparatus below can be used to carry out such a separation in the laboratory.

|

] \

s

\i || e TR

f B

\ T —]
(a) Complete the boxes by using these labels:
delivery tube mineral wool/crude oil
fraction collected - thermometer heat

(b) Whatis the purpose of the water?

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

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

(2]
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2  Astudent set up the experiment belowto investigate the effect of water and air on iron wool.

3

iron wool

N @

 __— air

b o e m— - - = 4

-------- o A4—— water

...................................................................................................................................... {1]
(b) Predict the level of the water in the tube after 1 week. Explain your prediction.

TEVEI OF WALET ... a ettt e en et e s s e r s e ra et e as

EXPIANAON ....oiereieeeeee e e e ir et et r et s e ettt e s e e s e e ar s nara e aeeansaeareann

...................................................................................................................................... (2]

(c)

Suggest what would happen if the air in the tube after 1 week was tested with a lighted
splint. Explain your suggestion.

<.

TESU OF 1O Lo ettt e een e sarere e e e e n e e s
explanation ..........c.....c...... ettt ee ettt
...................................................................................................................................... [2]
136
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mass of dish and contents/g

4 For
: Examiny
3 Hydrochloric acid reacts with marble chips (calcium carbonate). Use
' CaCO, + 2HCl —» CaCl, +H,0 + CO,
A 50cm? sample of dilute hydrochloric acid was added to a large quantity of marble chips in
an evaporating dish, which was placed on the pan of a balance. The mass of the dish and its
contents was recorded every 30 seconds. The results are shown in the graph below.
150.2 % - . ,
1 T
150.0
1498 2
+
-
149.6 4% %
149.4 : ¥
149_2 : Sl it | [ i | T i 111
0 1 2 3 4
time/minutes
(a) (i) Draw a smooth curve through the points on the grid.
{ii) Which resut appears to be incomrect? Why have you selected this result?
............................................................................................................................... (3]
{b} Use the graph to answer the following questions.
() How long did the reaction last?
(Ii) What mass of carbon dioxide was produced?
............................................................................................................................... {2]
(c) Sketch on .the grid the curve you would expect it 50 cm® of more concentrated
hydrochloric acid had been used in the experiment. 2}
(d) What apparatus could be used, instead of an evaporating dish, to reduce any loss of
acid by splashing? o :
............ e v A1) (37



5

4  The diagrams show the stages in the preparation of the salt copper(Il) nitrate.

1 powderead 2

‘copper(Il) carbonate

dilute
nitric
acid

3 copper(Il} nitrate 4

solution

unreacted

bubbles
of gas

residue

copper(ll) v‘ filtrate
carbonate

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

FE
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A student investigated the reaction between solutions of sodium hydroxide {A and B} and
two different acids. Hydrochloric acid and sulphuric acid were used.

Experiment 1 -

By using a measuring cylinder, a 25 cm? sample of dilute hydrochloric acid was added into a
plastic cup and the temperature of the solution measured and recorded.

By using another measuring cylinder, a 25¢cm? sample of the aqueous sodium hydroxide
labelled A was added to the acid. The mixture was stirred and the maximum temperature
measured and recorded. Use the thermometer diagrams to read the temperatures and
record the values in the table.

Universal Indicator paper was used to measure the pH of the final mixture which is recorded
in the table.

Experiment 2

Experiment 1 was repeated using 25 cm?® of aqueous sodium hydroxide labelled B. Use the
thermometer diagrams to read the temperatures and record the values in the table.

Experiment 3

Experiment 1 was repeated using aqueous sodium hydroxide labelled A but dilute sulphuric
acid instead of hydrochloric acid. Use the thermometer diagrams to read the temperatures
and record the values in the table.

Experiment 4

Experiment 1 was repeated but using aqueous sodium hydroxide labelled B and dilute
sulphuric acid instead of hydrochloric acid. Use the thermometer diagrams to read the
temperatures and record the values in the table.




7 Fou
Examic
Table of results o
experiment | initial temperature maximum temperature | temperature pH of
P of acid/°C reached/C difference/°C | final mixture

-

30 - 35
’ K [E - [ﬁ ) 7
) 20 25

!

25 35
2 IE . [E ) )
15 25

30 45

25 40 7

30 35
20 25

20 35

(4]
The equations for the reactions are given below.
HCL + NaOH —— NaCl + H,0

H,SO, + 2NaOH —— Na,SO, + 2H,0

140
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(a) Plotthe results of the experiments as a bar chart on the grid below. [3]
R R
[ L T
{ ¥
ternperature
difference/°C
[ T
I
; +
! -
Experiment number

(b} (i) Compare the temperature changes in Experiments 1 and 3.

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

............................................................................................................................. {1]
(i) Explain the pH values obtained

I EXPEAMEBNL T, oo e ettt e ae e e re e ces e v e reerstarereaann s nsmanee

................................................................................................................................. (1]

in Experiment 2.

............................................................................................................................... {1}

(c) What type of chemical reaction occurred when the acids reacted with sodium
hydroxide?
..................................................................................................................................... (1)
. 141
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(d)

(e}

N

9
(i} Compare the temperature changes in Experiments 2 and 4.
............................................................................................................................... {1]
{if) Suggest an explanation for the difference in the temperature changes.
............................................................................................................................... 1]

Predict what the temperature of the reaction mixture in Experiment 4 would have been

~after 1 hour. Explain your answer.

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

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

Suggest one change that could be made to the apparatus used in the experiments to
obtain more accurate results.

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

Experiment §

Experiment 1 was repeated using 50¢cm? of the aqueous sodium hydroxide fabelled A. Use
the thermometer diagrams to read the temperatures and record the values in the table.

thermometer | temperature
diagram rC
30
Initial temperature of hydrochloric acid = 25
20
30
Maximum temperature reached by mixture = 25
20
Temperature difference =

(9)

() In which of the two experiments, 1 or 5, was the temperature change larger?
Suggest an explanation for this difference.

1F



(h) Predict the temperature rise expected if Experiment 3 was repeated using 50 cm® of the

sodium hydroxide labelled A.

PEMIPEIALUNE MIS ..coneiiiiie et te et e sat s e semessna et e san s sae st s aeabe s b e s anamrate

explanation ... %‘ ................................................................... feereereenrnaeen

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

P R T L L R T R e T R R R T L PR P T PPy PP

The aqueous solution C contained the barium cation and two non-metal anions. The tests on
C and some of the observalions are in the following table. Complete the observations in the

table.

10

tests

observations

(a) A little of solution C was tested with
Universal indicator paper.

The pH was recorded.

colour orange

pH B

(b) To 1cm3 of solution € was added
an equal wolume of aquecus
magnesium sulphate.

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

(¢) To 1cm? of solution C was added a
few drops of dilute nitric acid
followed by about 1 cm? of aqueous
silver nitrate..

white precipitate formed

(d) () To 1cmd of solution C was
added an equal volume of
agueous sodium carbonate.

() Several drops of dilute
~ hydrochloric acid wers added
to the mixture.

white precipitate formed

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

(e) To 1cm? of solution C was added
an equal volume of aqueous
sodium hydroxide and aluminium
powder. The mixture was warmed
and the gas given off tested.

pungent gas given off which turned red
litmus blue

g

143
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(N What does test (a) tell you about solution C?

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

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

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

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

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

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

....................................................................................................................
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12

Alcohols are liquid fuels which bum in air to produce heat energy. Provided with the following
apparatus, plan an experiment to investigate which alcohol, methanol or ethanol, produces

more energy. You may draw a diagram {o help your answer.

- measuring
. cylinder

fuel —

L

3 ﬂ— spirit burner

[

water — .7 '
- | 25.26 \Jv balance

copper can —
retort stand

thermometer

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

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

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

DEZ2OM SO0
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2
Four sets of laboratory apparatus are shown below. These could be used for:
A, collecting a gas which is less dense than air;
B, collecting a.gas which Is insoluble in water;
C, collecting and measuring the volume of a gas;

D, cbllecting a gas which is denser than air.

Using each letter A to D once only, write the appropriate letter in the spaces provided.

~

For

(4]
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3
Barium carbonate is insoluble in water but barium nitrate Is soluble.

Outline how you could obtain from a mixture of barium carbonate and barium nitrate:

(a) a pure dry sample of barium carbonate;

-
sanvsanane teagna daducvibdiverensroa deavarsn Syssarassssanes tesaresianetanridindntan LTy EEETTYT Arussdertucine IR TN T T T FTT PRI P

sassmn ssssnengs LR IY LY TY PP TYY I T T YR Y RINY srrsdassnanan ramanan seapnavssazenses Presssassusaunsas L R P T TR T PR ,e

---------------------------------- T L Ll L L T L P D

{b) crystals of barium nitrate.

------- B T T Ty T P e L L R e L LT E L T T P s
------- L T T P e T T T Y P P P T P P T PP
LLETYY Y eansasy LYY dhmsenadiiosnseracnennan saggssnsrannnnins datsceunnasnas SesrnsuaserassspseagEn R PRy R P T P TP TP T )

Four unlabelled bottles of chemicals each contained one of the following liquids:
chlorine dissolved in water;

pure walter;

pentens {(an aikene);

aquaous ammonia,

Give tests by which you could correctly Jabel each bottle. Descriptions of smells are not
acceptable.

chlorine dissolved in water ............ teerieieeeterttiesaseteansnas ntnn—r e es natorrars st e e b areaae b b sne s e etens
DUITE WALEE .iiiiivsiceeeeneessseemmasrsunsrensseesssnnsssesenmsarmentsssssssnrassnessansssntsnsassssnseeesertenssnsamnsinnnnsrnnnnns
PANENG L.t ve e vineerenenes teetetateabeseerereeueretant anmaeseansanaraaareenaenanat ettt enaees et et e rees

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

—
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4 A studentinvestigated the reaction between aqueous lead(ll) nitrate and aqueous potassium

4

iodide.

Aburette was filled with aqueous lead(Il) nitrate. By using the burette, 3cm? of the aqueous
lead(Il) nitrate was added to each of six test-tubes labelled 1, 2, 3, 4, 5 and 6 respectively.

Experiment 1

A 1cm3 sample of aqueous potassium lodide was added to test-tube 1.
Experiment 2

A 2cm?3 sample of aqueous potassium iodide was added to test-tube 2.
Experiments 3, 4, 5and 6

A 3cm?®, 4em?, 5em3 and 6cm® sample of agueous potassium iodide was added to test-
tubes 3, 4, 5 and 6 respectively. :

By using a glass rod, the contents of the six test-tubes were stirred.

The contents of the test-tubes were left to stand for ten minutes. After ten minutes, a ruler
was used to measure the height of the precipitate (solid) in each test-tube.The diagrams
show the six test-tubes in a rack. Use the diagrams to measurs the heights of the
precipitates. Record the helghts of the precipitates In the table.

Table of rasults

test-tube number 1 _ 2 3 4 5 6

volume of aqueous
potassium iodide/em?

tube 1 2 3 _ 4 5 6

— [ 4 = [

- — — - -

L — - — 1 S — — 7
it B ol 77 o
P Ch A7 ,%//
precipitate
height of
precipitata/mm [4]

o ‘149
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5 For
Examiner's
(a) Plot the resuits on the grid and draw a straight line graph. tee
25
20

heightof 2

precipitate

/mm

10
5
. . 1
0 1 2 3 4 5 6
volume of aqueous potassium iodide/cm?
| [4)

(b) From the graph, find the height of the precipitate formed when 4.5cm® of aqueous
potassium iodide was added to 3cm?® of aqueous lead(l]) nitrate.
...................................................................................................................................... i2}

Show on the graph how you arrived at your answer. - {1]

{c) Describe what is observed when aqueous potassium iodide reacts with aqueous
lead(l!) nitrate.
...................................................................................................................................... [2]

(d) Write a word equation for the reaction in (¢}
...................................................................................................................................... [2]

{e) What would be observed it aqueous potassium chloride were used instead of aqueous
potassium iodide?
...................................................................................................................................... (2]

150
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6 - Far
Examiner's
. . . Use
(f) Predict the effect on the results if 6 cm3 of aqueous lead(II) nit-ate were used.
...................................................................................................................................... [1]
{g) (1} Suggest one change in the apparatus which could be used to obtaln more accurate
resuits,
....... eeesvessiereesseesssissinssnttesebesentasarnt e intear et e netner s e aaeerraeetntennenttenensesnrenssasesessesensanarh ] ]
(if) Explain one Improvement the student could make to the experimental procedure
to obtain more accurate results.
IMPIOVEIMBNE ....covivivreeiiissrerrereresesestessssisisesnnnesss tasassastbssasssssssasntsneantsrneeerentsesnmanraeanes
OXPIANALION ...ocivirreritneeeeeirriesiiessrrrtesesssstserevserasasssearasssnsesssassrssssmsnrnsssssasansarasssnssaeeses
............................................................................................................................... [2]
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8 _ _ Examiner’s
-8  Tests were carried out on two aqueous solutions D and E. Solution D contained a copper{Il) the
salt. Solution E contalned a calclum salt.
Complete the observations in the following table.
tests observations
Tests on solution D i
(a) Colour of solution D . blue
(b) The solution was divided into two equal
portions.
() To the first portion, aqueous
sodium hydroxide was added drop
by drop with shaking. ettessaetresetesatessberere st es e te s s bt eR Rt canears s e vasrasisanas
.................................................................... [2]
An excess of aqueous sodium
hydroxide was added 10 the | it rsssiniesrrssniresssnnsnissae e s eses [1]
mixture.
(i) To the second portion, aqueous
_ ammonia was added drop by drop
withshaking. e eres
.................................................................... (2
An excess of aqueous ammonia
wasadded tothe miXIUMS. | | et iee
.................................................................... (2]
153
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tosts

observations

Tasts on solution E

(c) Colour of solution E

~ -

(d) The solution was divided into two equal
portions.

(I To the first portion, aqueous
sodium hydroxide was added drop
by drop with shaking.

An excess of aqueous sodium
hydroxide was added to the
mixture.

(ify To the second portion, aqueous
ammonia was added drop by drop
with shaking.

An excess of aqueous ammonia
was added to the mixture.

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

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

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

ez
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10

6 The apparatus below was used to Investigate the reaction between steam and hot iron
powder, which produces gas Z.

7 P T2 delivery tube
PZZ

ceramic

(a) (1) Fillinthe boxes in the diagram to show the chemicals used.

(If) !ndicate on the diagram where heat is applied.

t4]
(b) Suggest the function of thé ceramic wool.
...................................................................................................................................... [1]
(c) Gas Z burns with a squeaky pop. Identify gas Z.
...................................................................................................................................... [1]
158



T,

7

11

Indigestion tablets contain calcium carbonate .The tablets work by neutralising the excess of
acid in the stomach.

calcium carbonate + hydrochloric acid —-> carbon dioxide + calclum chioride + water

You are provided with 2 different brands of Indigestion tablet, F and G, dilute hydrochloric
acid and common laboratory apparatus.

Plan an investigation to find which brand of indigestion tablet Is best at neutralising acid.
Your answer should Include detalls of the apparatus to be used and the main practical steps
in the investigation.

BPPAFALUS woeiecreeierrsiaestnetiensintrsrasiansesiessts s sreasesssrsstssssbesanesisssstasssnatonssssssisstsasasssessessnstararenesssnsns

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

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

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

£f3
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1

2

The diagram shows apparatus used for sirongly heating some magnesium.

ﬁ-—-lid

magnesium %
xxxxx XK IR XK .
B
A——m—7g— HEAT
(a) Name each piece of apparatus.
A et rre et e r——eaes eaeareeesasten et e as et e e aaten aetrasatee e oAt e aae e e neearenaen b b e tesesanet senmsannan
B e et e e e e gt r et e e et areaetaaaasseste e e s enanteernnan
0 OO USRUSE SRS
5 U UR SO SOOERPUPPPP [4]

For
Examiner's
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B L P S SN A—

3 For
| Exarmener’s
Ethene is made when ethanol is passed over hot aluminium oxide. e
1 =
vza
mineral wool
{(a) Complete the boxes to show the chemicals used. (2]
{b) Show on the diagram with an arrow where the heat is applied. (1]
(c) Label on the diagram where the ethene is collected. {1}
(d) Why must the delivery tube be removed from the water before the heating is stopped?
...................................................................................................................................... [2]
(e) When ethene is shaken with aqgueous bromine, the colour changes from
.................. SR 1< S 2]
159
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4

A student investigated the reaction betweén aqueous copper(ll) sulphate and two different
metals. Zinc and an unidentified metal, G were used.

Experiment 1 F

A 25cm? sample of.aqueous copper({ll) sulphate was added to a plastic cup from a
measuring cylinder. The temperature of the sofution was taken. The temperature was taken
every haif minute for one and hali minutes. At exactly 2 minutes, §g of zinc powder was
added to the cup and the mixture stirred with a thermometer, The temperature was taken

every half minute for an additional three minutes. Use the thermometer diagrams t6 read the

temperatures taken and record the values in the table.

timefmin 0.0 05 1.0 1.5 2.0 2.5
25 25 25 40 65
thermometer
diagram 20 20 E 20 35 60
15 15 ,E; 15 30 55
temperature/°C
time/min 3.0 3.5 4.0 4.5 5.0 o
70 65 65 65 60
thermometer
diagram 65 60 60 i 80 55
60 55 55 E 55 850
temperature/°C
Experiment 2

(3}

Experiment 1 was repeated using 6 g of metal G powder instead of the zinc powder. Use the

thermomeler diagrams to read the temperatures taken and record the values in the table,

The mixture was then filiered. A reddish brown residue was lefi. To the filtrate was added an
excess of aqueous sodium hydroxide. A green precipitate was formed.

time/min 0.0 0.5 1.0 1.5 20 25
T
25 25 25 40 55
thermometer _
diagram 20! 20 20 35 50
15 15 <15 30 45
temperature/°C *‘
time/min 3.0 - 35 4.0 4.5 j 50
55 55] ) 55/ | 50| 50
thermometer | |
. ; 4 !
diagram 50 50 } 50 45 i 5
1 45 5] | 45) | 40| | 40
H J N I
jf temperature/*C | ;L 5
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70
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50

40

temperature/
°C

30

20

time/ min

{b) (i) Use the graph to estimate the temperature of the reaction mixture in Experiment 1

after 7 minutes. Indicate clearly on your graph how you obtained your answer.

From the graph work out the temperature of the reaction inixture in Experiment 2

after 2 minutes 15 seconds. Indicate clearly how you used the graph.

(i)

[Turn over
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(e

(f)

(g}

. 6 . Exarrmers
. . . U
(c) What type of chemical reaction occurs when metals react with aqueous copper(Il) *
sulphate? ‘
...................................................................................................................................... 1]
{d) (I) Compare the temperature changes in Experiments 1 and 2.
.............................................................................................................................. [2}
(it} Suggest an explanation for the difference in the temperature changes.
............................................................................................................................... 1
Predict what the temperature of the reaction mixture in Experiment 2 would have been
afier 1 hour. Explain your answer.
...................................................................................................................................... {2}
Suggest one change that could be made to the apparatus used in the experiments 1o
obtain more accurate results. -
.................................................................................................................................... 1}
Suggest, with a reason the identity of metal G.
identity of G ....cc....... i (1}
TEASOM -1eeeeemteesaeeasesaamerenarmssessnrssasscass e eameeseneessans e e s om e en s et e ety et en s et es (1]
162

DE20v6 S0



7

An aqueous solution H and a solid J were tested. The tests and some of the observations
are in the following table. H was hydrochloric acid and J was a metal oxide.

Complete the observations in the table.

tests ' observations

(a) A little of solution™H was tested
with Universal indicator paper. COIOUT et v S
The pH was recorded. PH e {2

(b) To 1icm3 of solution H was
added one spatula measure of
manganese(IV) oxide. The
mixture was boiled. The gas
was tested with damp blue
litmus paper.

{c) To 1cm® of solution H was
added about 1cm? of aqueous
silver NItRAtE. | et {2}

(d) To 1cm® of solution H was
added one spatula measure of

sodium carbonate. ThE ga5 | v
given off was tested with
BMEWAlEr. e e i e e (2]

(e) To 6cm® of solution H was
added solid J. The mixture was
boiled gently. Two portions of
the mixture were tested as
follows.

() To 1cm® of the mixture
was added an excess of
aquecus sodium hydroxide
a littie at a time. white precipitate, dissolved in excess.

(i) To 1cm?® of the mixture
was added an excess of
agqueous ammonia a little

For
Examiners

at a time. white precipitate, dissolved in excess.

(f} Name the gas given off in test (b}.

.................................................................................................................................... {1]
(g) Name the gas given off in test (d).
...................................................................................................................................... [1]
{h) Identity the metal in oxide J.
1]
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5 Identical pieces of glass were placed in two different boiling liquids for 12 hours. The graphs
" below show how the mass of each piece of glass changed.

Graph A. Graph B
Glass in boiling alkali solution Glass in boiling acid solution
400 04 =
300 : 03 1/'
‘ 33, ISuRERaEAN
mass 540 1 | mass o241
loss/ mg y 11t loss/mg
100 T L 0.1 ’
0-£ : 0 -
0 2 4 6 B 10 12 0 2 4 6 8 10 12

time/ hours time/ hours

{a) State two different safety precautions you would need to take when carrying out this

experiment.
e e e e ettt et e e e e e e vt b e astasa e aesee s s mn s san s ane saasRenaeeene hranmnnenbasamnn s e eennnens
e e et (2]

(b) Give one similarity in the mass change of the giass in both liquids.
(1]

{c) Describe two ways in which the mass loss shown in graph A is different from that
shown in graph B.

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

164
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9

"6 Astudent used the pieces of equipment shown below to compare the concentration of alkali
in two liquid oven cleaners.

Oven cleaners contain the alkali sodium hydroxide.

-

[

ulnlmluln||]|||HL[L11|1||I||||||ll1h|nj|n|llmj

C D

(a) Name the pieces of equipment.

{b} Outline how these pieces of equipment could be used in an investigation to compare the

concentration of alkali in the two liquid oven cleaners.

05206 500
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(a)
(b)

3

Pure water was obtained from salt water using the apparatus shown in the diagram.

(

water out

For
Eermrars
[

/

salt water
water in
heat
— pure water
Complete the boxes to name the 3 pieces of equipment. i3]
Name the process used in this separation.
...................................................................................................................................... (1]
How would you test the liquid produced to show that it was pure water?
L=< U O SO U
21U SO OOV PP U RPRPRN (2]
167
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The diagram shows the movement of the ions Na* and Cl~ during the electrolysis of molten
sodium chloride.

Electrode A Electrode B

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

...................................................................................................................................... (2}
(b) Which ion is attracted to the cathode?
...................................................................................................................................... (1]
(c) Name the two elements formed by the electrolysis of molten sodium chloride
L P PSP PP
e e e et et et e e s (2]
(d) Give one expected observation during this electrolysis.
...................................................................................................................................... (1]
168
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5

A student investigated the solubility of potassium chlorate in water at various temperatures.

Experiment 1

The student was provided with a clean boiling tube containing 5 g of potassium chlorate.

A burette was filled with pure water and 12.0cm? of water added 1o the boiling tube. The
mixture of potassium chlorate and water was heated carefully until all of the solid had
dissolved. The boiling tube was removed from the heat and the solution allowez to cool. The

solution was stirred with a thermometer.
The temperature at which crystals of sot}d first appeared was taken.

Experiment 2

From the burette, 1.0 cm3 more of water was added into the boiling tube and contents from
Experiment 1. The experiment was repeated exactly as before to find the temperature at
which crystals first appeared. The boiling tube was dipped for short periods of time in a
beaker of cold water to speed up the cooling.

Experiment 3

From the burette, 1.0cm? more of water was added into the Daiiing tude ang conients from
Experiment 2. The experiment was repeated as befcre. This procedure was repeztsd for
Experiments 4 and 5 with two more successive additions of 1.0 cm® of water.

At the end of Experiment 5, the total volume of water in the boiling tube was 16.0cm?.

Fu
Exymry
[#57
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Record, in the table, the total volume- of water used for each experiment. Use the
thermometer diagrams to read the temperatures at which crystals first appear and record the

values in the table.

Table of results

-

experiment total vo!ume3 1he'rmometer temperatyre at which
: of water/cm diagrams crystais first appear/°C

)

[24]
o

N

1 12.0

e TN
-~
o L8]

o)
<

]
]

i--:....r

70

L)
lll;lfllll[

65

60

-

cd

~J
C)—-

: 60

60

55

50 J

n
| . T
dessatissd
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ETAL
(a) Plot your results on the grid and draw a straight line graph. [4] b
,100 T — i
al i b Al B et
| el e e o
80
L)
0
I
5
O
5L
£z
28 60
T o
o ©
S g
E =
Q
[«
E
2
40
20 +—— “_"—I'-—“ = 0 ' i 7 'l
10 11 12 13 1.4 15 16
total volume of water’ cm?
(b} (i) From your g'raph. find the temperature at wh.oh crystals of poiassam chlorate
would first appear if the total volurne of water in the soiution was 11.0 on”. Show
-on the grid how you obtained your answer.
............................................................................................. (2]
(ii) Substance N s less soluble in water than potassium chloraie S0 on the gnd
- the straight ine graph you would expect for N Labet this hine ' {2
171
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(c)

(d)

(e)

8
Examiner’s

How would the student know when the potassium chlorate was completely dissolved in
the water?

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

........................ U OO O U YOO OO ORTOOROVOUPOURRRISPOPPORTN i § |

Suggest, with a reason, how the results would be different if 2.5 g of potassium chlorate

were used instead of 5g. \
(2}

(ii} Explain one improvement which couid be made to the experimental procedure 10
obtain more accurate results.

IMPIOVEITIENT oo cieeecieae e as et s e b s e e s e n e sabaesetdasaaehe e anee sapmeearensen

EXDIANALON et e e et e e e

............................................................................................................................... 2]
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Two different solutions, O and P, were tested. The tests and some of the observations are in us

the following table.
Solution O was aqueous ammonia and solution P was a caicium salt dissolved in water.

Complete the observations in the table.

S

tests observations

Tests on solution O

(a) Appearance of solution O. OO TP OU U UTSRURSVSTUR

{b) Solution O was tested with Universal
Indicator paper. COIOUMN it eree st s

Record the pH. PH e JRPS (2

{(¢) (i} To1em? of aqueous copper(ll) |
sulphate was added a few drops of |
solution O. e '

(it} An excess of solution O was added. } ................................................................ |

Tests on solution P.
{(d) To1emdof solution P was added 2 f © novisible rzacticn
few drops of dilute hydrochloric acid '

and then aqueous barium chloride. |

(e) To 1 e¢m® of solution P was addead i
aqueous scdium hydroxide drop by
drop with shaking. R P SO PP PPRRRR PR i

An excess of aqueous sodium hydroxide
was added to the mixture.

To the mixture was added one spaiula
measure of aluminium powder. |
The mixture was boiled and the gas -
tested with damp Universal Indicator

paper.

|
4 papei turned Dive
i
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10

tests observations

(f) To solution P was added solution O,
drop by drap with shaking. = | s e

An excess of solution O was added to
the mixture.

(g) What gas is given off in test (e)?

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

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

0L T Now(d

Examner's
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The following is an account of the preparation of zinc sulphate crystals, ZnSO,.7H,0.
Pour 50cm? of dilute sulphuric acid into a small beaker. Warm the acid. Add a spatula
measure of zinc oxide and stir. Repeat until zinc oxide is in excess. Filter off the excess of
zinc oxide. Heat the filtrate until it is on the point of crystallising. Leave it to cool. When
crystals have formed, filter off the crystals and dry them with filter paper.
(a) Why is the acid Leated?
L S (1]
(b} Why is the mixture stirred with a glass rod and not a metat spatula?
...................................................................................................................................... f1]
{c) Why does it not matter if the volume of sulphuric acid is not exactly 50cm=?
...................................................................................................................................... {1]
(d) Draw a diagram to represent the filtration apparatus.
2]
(e} How would you know that the pé:‘n: of crystallising had been reached?
..................................................................................................................................... (1)
(f} Wiy are the crystals dgried with a .iler paper and not th an oven?
.................................................................................................................................... 1]
(g) How would the method differ if zinc carbonate were used instead of zinc exida?
........................................................................................................ 12]
175
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6 Are egg shells pure calcium carbonate?
Calcium carbonate is found in egg shells. All carbonates react with hydrochloric acid to form

chlorides. Calcium carbonate is insoluble in water but calcium chloride is soluble. Most impurities
in egg shells are insoluble. Plan an experiment to find out if egg shells are 100% calcium

carbonate.
.............................................................................................................................................. [6]
~ L% Now0
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2

The apparatus below was used to test the gases formed when methane, CH, burns in air.

)
P
/] {o
- — vacuum
. [
Q pump
methane i] -
burning e 9
[_—+——limewater
ice
U-tube
(a) Complete the empty box. [1]
{(b) Explain why the water collects in the U-tube.
...................................................................................................................................... {2]
(c} Give a chemical test for water.
....................................................................................................................................... 2]
(d) Whatis the purpose of the vacuum pump?
...................................................................................................................................... (1]
[ i S R
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Read the following instructions for making zinc sulphate crystals, ZnSQ,.7H,0.
Step 1. Pour 25¢cm3 of dilute sulphuric acid into a beaker, Add a measure of zinc oxide.
Warm and stir the mixture.
Step 2. Add more zinc oxide until all the acid is used up.
Step 3. Remove the excess of zinc oxide.
Step 4. Obtain zinc sulphate crystals from the solution.
() Name the apparatus used to measure the acid and the zinc oxide in Step 1.
BCIT oottt ettt e s et h SR et e ra e et et e e et eae et nee et eee e
ZINC OXIAE  1veveeecieeicerectecteeee et s e ete et eatesmes e st st et s seansoressneasoronsereaeeesees e et rneeeeeeseereenee (2]
(b) How could you show that all of the acid had been used up in Step 27
...................................................................................................................................... (2}
(¢} What method is used in Step 37
...................................................................................................................................... 1]
(d} How are zinc sulphate crystals obtained in Step 47
...................................................................................................................................... (2]
(e) How would the method differ if zinc carbonate were used instead of zin¢ oxide?
...................................................................................................................................... (1]
!
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4

A student investigated what happened when aqueous sodium hydroxide reacted with two
different acids. Hydrochloric acid and sulphuric acid were used.

Experiment 1
By using a meefsuring cylinder, a 25cm3 sample of hydrochloric acid was poured into a
polystyrene cup and the temperature of the solution measured and recorded.

A burette was filled up to the 0.0cm® mark with aqueous sodium hydroxide. A 5.0cm?
sample of sodium hydroxide was added to the acid in the cup. The mixture was stirred with
the thermometer and the maximum temperature of the mixture measured and recorded.
A further 5.0 cm* of sodium hydroxide was added to the cup. The maximum temperature of

the mixture was measured and recorded.
This procedure was repeated adding 5.0cm?® portions of sodium hydroxide until a total
volume of 40.0 cm? had been added.

Use the thermometer diagrams to record the temperatures in the table.

Expariment 2

Experiment 1 was repeated using dilute sulphuric acid instead of hydrochloric acid.

Use the thermometer diagrams to record all temperatures in the table.

082080 10

Ex&i
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Table of results -
Experiment 1
Volume of sodium Thermometer Temperature of
hydroxide added/cm?® diagram solution/°C
) 4 {3
X 0 I
% SHEE
‘-" - 20
H Hgae
BEE L
5 ]
»--‘}4 25
75”
10
15
20
25
!
30 i
|
|
35 |
!
i
40
;
(2] 181
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§ s
Table of resuils >
Experiment 2
Volume of sodium Thermometer Temperature of
hydroxide added/cm? diagram solution/°C
v ig
: =
] %gn
10 %"
20 E
i 25 »
b i
30 E£ »
35 j} ®
! " —
i )
40 Ha
L . -
[2)




maximum temperature reached/°C

7 For

(a) Piot the results of the experiments_on the grid below. Draw two smooth line graphs.
Clearly label the graphs. (5}
50
40
30
A 4
i
%

20+ : : .

t = T

I 117

I J R

111 ]
)|
!
10 -
5 10 15 20 25 30 35 40
volume of sodium hydroxide /cm?®
183
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(b} Use your graph to estimate the temperature of the reaction mixture in Experiment 1
after 28 cm® of sodium hydroxide had been added. Indicate clearly on the graph how
you obtained your answer.

{c) What type of chemical reaction occurs when acids react with aqueous sodium
hydroxide?

.................................... e ces s eeenes e e eeesaeee s erssesersesiesessssertsesssensenseneeserena 1]

!

(d) (i) Compare the temperature changes in Experiments 1 and 2. Give a similarity and a
difference.

SIMIATITY et ie e rrb et b st st et s ettt et e e e e snennans s

...................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------

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

(e) Predict what the temperature of the reaction mixture in Experiment 2 would be after
1 hour. Explain your answer.

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

(f) Suggest one change you would make to the apparalus used in the experiments o
obtain more accurate resuits.

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

For
Examner's
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4

A mixture of two solids A and B was analysed. Solid A was potassium iodide, which is water-
soluble. Solid B was an insoluble metal carbonate. The tests on the mixture and some of the
observations are in the following table. Complete the observations in the table.

9

Tests

Distilled water was added 1o the
mixture in a boifing tube.

The contents of the tube ware filtared.

The filtrate and the residue were kept
for the following tests.

test on the filtrate

(a) To about 1cm? of the solution,
was added a few drops of dilute
nitric acid and about 1cm® of
aqueous silver nitrate.

Observations

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

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

(b) To about 1c¢cm? of the solution,
was added a few drops of dilute
nitric acid and about 1cm® of
aqueous lead(ll) nitrale,

(60N, LT

N . T e e & o o o o e e A

for
Examines
Uss
[2)
{2]
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sis

Tests

Obsearvations

tests on the residue

() The solid residue from the filter
paper was transferred into 2 test-
tubes.

() The solid was heated gently
and then strongly until no
further change.

(I} Dilute hydrochloric acid was
added to the second tast-
tube. The gas was tested
with limewater.

The contents of the test-
tube warae filterad.

nnnnnnnnnnnn

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

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

green o black

colour of the filtrate was green

(d) The solution obtained was
divided into two equal portions.

(1} To the first portion was
added excess aqueous
sodium hydroxide, a little
at a time. :

pale blue precipitate

- 186 -
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Tesls Observations
(1) To the second portion was
added excess aqueous
ammonia, a little at a time.
................................. L USRI )
(e} Name the gas given off in test (c).
...................................................................................................................................... [1]
(f} What conclusions can you draw about the cation in solid B?
................................................................ SO POUTOTPOPURIRSSPURORRPN vy
187
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12

Hydrogen peroxide, H,O,, breaks down slowly at room temperature to form water and
oxygen. Manganese(IV) oxide is a catalyst which can be used to speed up this

decomposition,

(a) Complete the diagram to show how you could measure the volume of oxygen formed
during the breakdown of a solution of hydrogen peroxids.

~

conical
fiask

hydrogen
peroxide

manganese
oxide

[2]

{b) An experiment was carried out to investigate the effect of adding 1gram of
manganese(IV) oxide to 25cm?® of a solution of hydrogen peroxide. The results are

shown in the tabls.

Time/ minutes ( 0 1 2 3 4 5 6 7 8

Volume of oxygen/cm? 0 29 65 1 77 98 [ 120 | 138 | 150 | 150

Examiner’s

188
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150

125

- —
.t 8

volume of gas/cm?

[44)
o

25

13

(i) Draw.a graph of these results on the grid below.

1 2 3 4
time/min_utas

[ S S R

(2]

189
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(il Which result appears 1o be incorrect? Why have you selected this rasult?

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

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

(c) Use the graph to answer these queslions.

() What was the total volume of oxygen produced?

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

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

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

DE2MA LT
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15 For
When iron nails rust, the mass of the nalls increases as the iron reacts with oxygen and
water. You are provided with the following apparatus. Plan an experiment to investigate if iron
rusts more quickly in sea water or fresh water.
clean iron nails
N test-tubes
beakers
a balance

an oven

measuring cylinder

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

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

----------------------------------------------------------------------------------------------------------------------------------------------
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The diagrams show the apparatus used to find the concentration of a nitric acid solution,

25.0 cm? of nitric acid was added to a flask.

Sodium hydroxide was added o the acid until the solution was neutral. The volume of the
sodium hydroxide was noted.

-

(

| nitric acid

sodium
hydroxide

flask

nitric acid

nitric acid

(a) Complete the boxes to name the apparatus used. (3]

{b) How could you tell when the solution was neutral?

(c) How could the accuracy of the results be checked? !
T OO PSP ST O OO PRSP PR SOUTRPUUOPEPPURRORORS [1)
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2 A metal cup can be coated in silver by electrolysis. The cup must be very clean and also

rotated during the process, which is known as electroplating.

) g
] -~ metal electrode
../

electrolyte
/ y1

...................................................................................................................................... [1]
(b) Identify the metal from which the electrode is made.
...................................................................................................................................... (1]
(c) Suggest a suitable electrolyte that could be used to electroplate this cup.
...................................................................................................................................... [2]
{d} Suggest why the cup must be E
(I} VEBTY ClBAN, et et VR ‘
............................................................................................................................... [1] |
(i} rotated during the lECtrOlYSIS. ...ooooiiicii e e |
............................................................................................................................... 1]
|
195 B
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A student fermented some orange juice using the foliowing instructions.

Step 1 Slice an orange and put the slices into a beaker and cover thern with water. Boil the
water for 10 minutes.

!
Step 2  Filter the mixture into a clean bottle.

Step3 Addone measure of yeast to the juice when it has cooled.
Step 4 Set up the apparatus shown below and leave to ferment.

\

airlock

.} ——heater

(a) Why was the orange sliced in Step 17
................... OO U U VOSSOSO SE USROS SUUOUTRPPURRPRPUROTPOR b §
(b) Why was the juice cooled before adding the yeast?

....................................................................................................... UURORRPOURPRIRON & b

(c) What could be used to add the yeast in Step 37
........... ettt ee et se st serse s enearanesnsessssnresnrressaeeees 1]

(d) Explain why it was important to keep the temperature of the mixture in the bottle at
30°C-40°C.

06206 Nov(" n-urn over




6 For

Examinar's
(e) Explain why an airlock was used. v
...................................................................................................................................... [2]
(f) The bubbles of gas coming through the airlock in one minute were counted over several
days. The results are shown on the graph.
50
40 .
Q 7
- B
2 £ 3
LN
0
2
L
=}
3
L
= [
o 20 v :
g X
g xT X
c f
10
Fi X
" I
£ \
i -
0 2 4 6 8 10
time/days
(1) When was the rate of formation of alcohol quickest?
............................................................................................................................... [2]
(i) When did the fermentation stop?
............................................................................................................................... 1]
(ifi) Give two reasons why the fermentation may have stopped
e eerrte et e e et e e et ret e s beesaeeer e s e enea e e raa s ee s e eeer e e hs e eds b dene s rbabe s aR e A St e e b s s rm s
2 et e ereeeeaeearhereeeateieryesaatbeesseeeneesseeneeenteeiaeihetoibeenE et eteabeeaa b n R s e s e nans [2]
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- Examinec’s
A student investigated the reaction between magnesium and sulphuric acid. vee
Experiment 1
Using a measuring cylinder, a 10cm® sample of dilute sulphuric acid was added into a
boiling tube. The initial temperature of the acid was measured and recorded. A 1 cm length
of magnesium ribbon was added to the acid in the boiling tube. The mixture was stirred with
a thermometer and the maximum temperature reached was measured and recorded.
(a) The gas given off was tested with a lighted splint.
result of test
name of gas given off

(2
Experiment 2
Experiment 1 was repeated using a 2.5 cm length of magnesium.
Experiment 3
Experiment 1 was repeated using a 3cm length of magnesium.
This procedure was followed for Experiments 4, 5 and 6 using 4 cm, 5cm and 6 cm lengths
of magnesium.
The resuits are shown on the next page.

Turn over
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Use the thermometer diagrams io read the temperatures and record the values in the table. ¥
IJ experiment | length of magnesium ! initial temperature maximum temperature 7
fcm of acid/°C of acid/*C

130 35
i 1 125 30
=+ 20 25
E 30 35
2 2.5 25 30
(520 25
=30 40
3 3 25 35
20 30
30 45
4 4 25 40
20 35

- an 45 -
5 5 ; 425 40
u Ezo 35
- Eso 50
6 6 325 45
- 1520 40

(3]
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. i . u
(b) Plot the maximum temperature reached for Experiments 1 to 6 on the grd and draw a *
straight line graph. |
80 Sumn EENERNRENS S gaAe LS ARERE. T
|+ b - RERRE
| T |
EhassRERaEERS 1
60
9
G
©
£L
[%]
o
- -
o
3 )
g 40 |
@ —
D_ 1
E
2
E
3
E
>
[u]
E
20
St '
i 1 T il }
B T 11 3 1 T 1T 1 1 1
0 ] ! L 1] T L] 11 T |5 1 H
0 1 2 3 4 5 5]
length of magnesium/cm
[4]
(¢) From your graph, find the maximum temperature of the mixture when a 2cm length of
magnesium reacted with 10 cm? of suiphuric acid of the same concentration.
Show clearly on the grid how you obtained your answer.
...................................................................................................................................... [2]
{d) Whatword is used to describe a reaction where the temperature increases?
..................................................................................................................................... [1]

b e e : Turn over
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. &
(e} (i) In which experiment was the largest temperature change noted? %

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

............. reesereeseseassrsesmeesenesesesaeeesenesesmmneesesransstsssessssssssesrsestemsressscemmesssensposneeenereed] 2]

(f) Explain one improvement that could be made to the experimental procedure to obtain
more accurate resulits.

IMPTOVEIMENL ..civiiiiitiis it icrririrsssieste it esnee s s bas sasas s s hn s s s bR et e s ab s s mensnmsrnas s sasanansnanan
EXPIANALION 1evirrieiiirriiniiim e rsiirrsssrss s anss e trieb e s s s a s s T es st b s e ar e R e b S s e g asnrn s 1TR SR A b n e R e sren

s

sesensssnasas AresIsARERtesIRReRsRERR RN reen

¥ -
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Complete the observations in the table.

The solid P contained the iron(l1) cation, another cation and one anion.
The tests on an aqueous solution of P and some of the observations are in the following table.

11

tests

observations

(a) (i) To about 1cm? of solution P was
added excess aqueous sodium
hydroxide and shaken

(ti) The mixture was heated gently until
boiling. The gas given off was tested

with pH indicator paper.

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

Indicator paper turned blue
pH 1

To about 1 cm? of solution P, was added
a few drops of dilute sulphuric acid and
potassium manganate(VII) solution. The
colour change was noted. The iron{II}
ions were oxidised to iron(I1I} ions.

(b)

Agueous sodium hydroxide was added
with shaking until no further change.

To 1cm? of solution P, was added
aqueous ammonia with shaking until
excess ammonia was present.

(c)

After 5 minutes, describe the surface of
the mixture.

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

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

(d) To 1cmd of solution P was added drops
of dilute hydrochioric acid and then
aqueous barium chloride.

white precipitate

(e) What gas is given off in test (a)?

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

(f)

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

identify the other cation present in solid P,

For
Examinar’s
Use
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12

You are provided with cans of a fizzy drink — Koola cola.

Plan tests to investigate the cola so that you can answer the foliowing four questions.

(a) What is the pH of the cola?

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

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

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

(c) What volume of gas is released when a can of cola is opened? [Note: The can will have
to be opened under water.)

..........................................................................................................................................
..........................................................................................................................................
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Examingr’s
1 The apparatus below was used to make carbon dioxide. Dilute hydrochloric acid was added Uee
to calcium carbonate.
A
O 2P A
calcium carbonate
(a) Identify the pieces of apparatus labelled:
A s s eas s eerernerressresarnerens .
. O SO SOPO OO
£ e rrrte e e re e ae e e e ran st s eaat e rrte s e bae b r e e a s e bbr e e e ae ot
[3]
{(b) Indicate on the diagram with an arrow where the acid was added. - 1]
(c) State atest for carbon dioxide.
(=1 S O Cervesrrnesas errerrrsnnsnenas
FESUIL covvveereoeeneaesserntaessarrrererasarasbressssesassaentes sassssnsonnas senss sasssmsssnanantonsersnsasatas rheresasassensens {2]
205



2

3

The label shows the substances presentin a bottle of lemon drink.

T fL EMON - N Kﬁ
/

contains: water,citric acid
flavourings, sugar

IS yellow colourings E102, E104
O " )
=

(a) A piece of litmus paper was dipped in the drink.

(i) - What colour will the paper turn?

(ii) Why does using litmus paper give a better result than adding Universal Indicator
solution to the drink?

T L L T T T L T T T T T Ty T P P T T T Ty

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

(c) Describe an experiment you could carry out to show that the drink contained two
different yellow substances.

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

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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4

3 The apparatus below was used to investigate the speed of the reaction between an excess

of dilute sulphuric acid and 4 cm of magnesium ribbon.

cotion

test tube

excess dilute
sulphuric acid

magnesium -

(a) (i) Whatis the purpose of the test-tube?

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

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

e N BN A PR SN NN R PO ARSI E e IOt ANE RO IR S AN ARSI AR RIS ORISR TR ERN PR RON Y

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

The reaction produced hydrogen, The results obtained are shown in the table.

Time/minutes 0 1 2 3 4 5 | 6

Volume of hydrogen/ecm® | O | 28 | 42 | 64 | 76 | 80 | 80

[P g TN et
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5

(d) Plot the resuits on the grid below and draw a smooth line graph.

80

H
+
! P
}
] 1 3
) H
H 1
T
H
+
H iyl
H F H
0
' - ) .i, B
|
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]
JF N R -0 O oLy S
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il ;
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t i
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i - e } 4
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20 : ' t
* H T
b [t ] e [ o o SRR R B e R
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i H i
d b I
- e
1 1 [l i
i ! 1§ d
[ H ¥
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+ + ¥
H K }
I . )
fadnld !
H T
il dadoan A
H } [ 4
EEENEERERNS
¥odulg |2
i e i
[ el !
O T ! T 1 H

(e)

(f

(9)

0 1 2 3 4 5 6
time/minutes

[3]
Which resuit appears to be incorrect? Why have you selected this result?

............................................................................... rreereeeanereeneseossesssessmesnsesesseseeasessend] 2]

From the graph work out the volume of hydrogen produced after 30 seconds. Indicate
clearly on the grid how you used the graph. '

Sketch on the agrid the graph you would expact if the experiment were repeated using
J2om ol magrosiune. Label s rraph M, {1

Examiner’s
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4  Small pieces of calcium are added to a beaker of cold water. The pieces of calcium move up vss
and down.
™~ -~
. ,é -~— —water
calcium <"
L A |
(a) Give one other observation expected in this reaction.
...................................................................................................................................... [1]
(b) Suggest why the pieces of calcium move up and down.
...................................................................................................................................... [1]
(c) Suggest a value for the pH of the solution formed.
...................................................................................................................................... [1]
210
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5 A student investigated the redox reaction between potassium manganate(VII} and iron(ll)
ions. Two differcnt aqueous solutions of potassium manganate(VII), A and B, were used.

Experiment 1

A burette was filled to the 0.0cm® mark with the solution A of aqueous potassium
manganate(VII). A 25cm® sample of aqueous iron(Il) ions was added into a conical flask
from a measuring cylinder.

Solution A was gradually added until there was just a permanent pale pink colour in the
contents of the flask.

Use the burette diagram to read the volume added and record the volume in the table.
Experiment 2

Experiment 1 was repeated using the solution B of potassium manganate(VII) instead of
solution A,

Use the burette diagram to read the volume added and complete the table.

A little of the contents of the flask were poured into a test-tube. Excess aqueous sodium
hydroxide was added to the tube.

A red-brown precipitate was formed.

Table of results

Examiner’s

Burette readings/cm?®

Experiment 1 Experiment 2
-z
Fi;xal reading 2— 24
_; S
Initial reading 0.0 0.0
Difference




(a)

9

(i} In which Experiment was the greatest volume of aqueous potassium
manganate(VII) used?

(ii) Compare the volumes of potassium manganate(VII) used in Experiments 1 and 2.

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

(iif) Suggest an explanation for the difference in the volumes.

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

--------------------------------------------------------------------------------------------- n-uuuu-un"n--nuuuuu[1]

{iv} Predict the volume of solution B which would be needed to completely react with

50cm? of the solution of iron(ll) ions.

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

............................................................................................................................... [2}

(b) What product is formed in the flask at the end of the reaction? Give a reason for your
answer.

PPOTUCE ... e recceericriiircerneeenaraessasesossessass srassesansrsasssnsasssanos serens basessassassesasrsrassnnantasssnsesasssvanas

reason ................................. 2}

(c)

Explain one change you could make to the apparatus used in the experiments fo
obtain more accurate results.

212
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6 Two solid compounds S and T were tested. The tests on S and T and some of the se

observations are in the following table. S was copper(11) oxide. Complete the observations in
the table. :

Tests Observations

(a) Appearance of SandT.
: S black solid

T black solid

(b) (i) Solid S was added to aguecus
hydrogen peroxide. no reaction

The mixture was boiled. The
gas given off was tested with a
glowing spiint. spiint extinguished

(ii) Solid T was added to aqueous
hydrogen peroxide, ' rapid effervescence

The gas given off was tested
with a glowing splint. splint relit

(c) (i) Solid T was added to
hydrochloric acid and heated.

The gas given off was tested
with damp biue litmus paper.’ litmus paper bleached -

(ii) Test{cXi) was repeated using
solid S.

The colour of the solution was
noted, . green solution

{d) The solution from (c)(ii} was divided
into two equal portions of 1 cm3.

(i) To the first portion was added
excess aqueous sodium

hydroxide. | cen ettt e o ser sttt ae e s eassenresrsaasesasesnraase
............................................................................ (2
(ii} To the second portion was
added excess aqueous
ammonia. _ SO SO
| 31|




11
(e) Name the gas given off in test (b)(ii).
.......................................................................................................................... R
(f) Name the gas given off in test (c)(i).
1AL AR s vevessassreesenni| 1]
(g) What conclusions can you draw about solid T2 .
............... SO OOOORARTO RPN 1!

Describe a chemical test to distinguish between each of the foilowing pairs of substances.
An example is given.

potassium chioride and potassium iodide
test: add agueous lead{l]) nitrate
result: potassium chloride gives a white precipitate, potassium iodide gives a yellow

precipitate

{a) hydrochioric acid and agueous sodium chloride

testonviinnnes P rrrmrrenennen eerermareans reevesernenes remsessrmenrensrnsen eansssestavesraraRysssEsanILSEAtIerRRT AT sRaurS
121210 | S reavensnannens crrereensrnsenens reeareenes
trvarserersaeraens vecanesasrnnan tertsasererresssnneasarenserrrat aararasnrsns rerenssservessnnsrsanes crroses verteenmressasvensesnrsee 2]

{b) propane and propene

(211 SN reersemsaraass rusrsetvanease veereanennes
FESUIL canervsevverrivmnrcnrnrierstrserrererssassreraes e earesmneeerraras rererrerrientarersasenrasannras crrrenerens evsrrvesrrsrrare
................................... Ceeeevirssrissestereseeiresisesesemraceesressereeiseateresttasererarrarrurterersennassararenrereol ]

{c) sulphuric acid and nitric acid

214
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ELECTROPLATING A COPPER KEY e

Electroplating is when a metal is coaled with another metal using electricity.
To electroplate a metal a very clean surface is nceded.
Describe an experiment to nickel plate a copper key. You are provided with the following items.

6 V bulb and holder

6 V battery and connecting wires

250 cm?® beaker

steel wool/sandpaper

copper key

distified water

nickel rod

solid nickel{Il) sulphate, NiSQ,

You can use a labelled diagram to heip you answer the question.

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

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

..................................................................................................................................................
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Exanminer
1 A student investigated the neutralisation of dilute hydrochloric acid, using an excess of vse

calcium carbonate.
Step 1 Excess calcium carbonate was added to hydrochloric acid.

A

caicium carbonate : i

B—

- dilute hydrochloric acid

S o

Step 2. Excess calcium carbonate was removed from the solution.

c .
excess calcium carbonate

N f

-—— solution of calcium chloride

—r -

Step 3. The solution of calcium chloride was tested with indicator paper.

(a) Identify the pieces of apparatus labelied:

{c) Suggest the pH value of the solution of calcium chloride. .

et et eb et e et e e ettt ]
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2 Hydrogen chioride gas is strong-smeliing, denser than air and soluble in water. A sample of
hydrogen chloride gas can be prepared by adding concentrated sulphuric acid to sodium
chloride. Study the diagram of the apparatus used. ’

\C&/ -— water .

\_/

)

[

|

(a) Fill in the boxes to show the chemicals used. 2

{b) Identify and explain two mistakes in the diagram.

Mistake V..ot A reansbersssieaesssteras s st e s hn e bbb i a s sanst b ene bt r st bennnets
...................................................................................................................................... [2}
MISTAKE 2.ttt ettt ce s e bt e e s vas s sen st s s an e s b b sas b e n s samas e saneat e s e s eateate
(c) State one precaution that should be taken when carrying out this experiment.
...................................................................................................................................... {1]

218
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Dilute nitric acid was added to a large amount of magnesium carbonale in a conical flask as

shown,

4

cotton wool

nitric acid

The flask was placed on a balance and the mass of the flask and contents recorded every

minute. The results are shown in the table.

— balance

magnesium carbonate

time/min 0 1 2 8. 4. 5 6
mass offlaskand | a6 | 2579 | 2568 | 2566 | 2558 | 2556 | 255.6
contents/g ’ ] ' ' - . .

(a) Plot the results on the grid and draw a smooth line graph.

GO L DT

(3
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1 Exammers
bouse
260 1 J
!
|
259 - :
258
mass of
flask and 257
contents/g
256
255
0 1 2 3 4 5 6

time/mins

(b) Which result appears to be inaccurate? Why have you selected this result?

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

...................................................................................................................................... [2]
(c) Why does the mass of the flask and contents decrease?
...................................................................................................................................... [1]
(d) Suggest the purpose of the cotton wool.
...................................................................................................................................... (1]
(e} Atwhat time did the reaction finish?
...................................................................................................................................... (1]

{f) On the grid, sketch the graph you would expect if the experiment were repeated using
nitric acid at a higher temperature. (2]

220

CRP L b Turn over



6 For
Examiner’s

4 An investigation was carried out on the reactions of four different metals. Equal masses of bse

copper, magnesium, iron and zinc were used.

Experiment 1

A 15 cm?® sample of dilute sulphuric acid was added to each of four beiling tubes. The initial
temperature of the acid was measured. Zinc was added to the first tube, iron to the second
lube, magnesium to the third tube and copper to the fourth tube.

The maximum temperature reached in each tube was measured and any observations were
recorded in the table.

(a) Use the thermometer diagrams to complete the results table.

Table of resulls

temperature of acid/°C
metal added c}%mp eratl;f% cbservations
initial maximum inerence
J2s ({25
zinc 120 120 ggivlg;"e" off
J15 115
'-: 25 J25
. ' ] ; " qas given off
tron % 1420 very slowly
115 - 15
425 85 ,
: ] gas given off
magnesium 120 80 rapidly: lighted
1 i splint pops
415 75
425 125
1] TH: no visible
copper 120 120 reaction
415 ] 15

[CPET TR SA Py
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Use your results and observations to answer the following questions. Use
(i) Which metal is most reactive with sulphuric acid?
............................................................................................................................... (1]
(ii) Give two reasons why you chose this metal.
LS SO OSSOSO SRS UOURRRTTRP
2 e LA b A bbb bR e AR A bbb e 4 ebn eet s bm e sane e e ea e b betne s [2]
(iii} Name the gas given off.
............................................................................................................................... [1]
The reaction between magnesium and aqueous copper(ll) sulphate was then
investigated.
Experiment 2
A 5cm® sample of aqueous copper(ll) sulphate was measured into a test-tube. The initial
temperature of the solution was measured.
Magnesium powder was added to the test-tube and the maximum temperature reached was
measured. Use the thermometer diagrams to complete the results table.
Table of results
25
initial temperature of aqueous copper(l]) sulphate HH20
- 415
445
maximum temperature reached after magnesium added H40
435
- ]
[2]
!
é
222
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(b) How do your observations show that the reaction of magnesium with agueous vt

copper(ll} sulphate is exothermic?

(c) What type of exothermic reaction occurs when magnesium is added to aqueous
copper(ll) suiphate?

......................................................................................................................... S )

(d) Use your results from Experiments 1 and 2 to put the four metals in order of reactivity.

T (T o (1= OO

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

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

MOSt reactive.......vceeircrecensricrininsressnessiena. etetbrets e et ee et eresa b e s e ba b e arbnaanaanane seesaeerereanes [1]
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5 Two liquids, F and G, were tested. The lests and some of the observations are in the *

following table. G was an aqueous solution of a metal iodide.

Complete the observations in the table.

tests observations

(a) (i) Appearance of liquid F. colourless
smells like petroi

{(ii) Appearance of liquid G. colourless
no smell

(b) (i) About 1cm?3 of liquid F was
added to a crystal of iodine.
The test-tube was shaken. purple solution

(i) About 1cm? of liquid G was
added to a crystal of iodine.
The test-tube was shaken. red/brown solution

The mixture from (b){(i} was
added to the mixture in (b)(ii). two layers formed

(c) A few drops of F were placed on a
dry watch glass.

The liquid was touched with a
lighted Splint. | e rese s vrsaa et s e aenaen

(d) To about 1 cm? of liquid G was
added a few drops of dilute nitric
acid followed by aqueous lead(II) e e as s e eae e et e resebebas e s s saares
nitrate.

(e) To about 1cm?® of liquid G was
added a few drops of dilute nitric
acid followed by aqueous silver
NIIFBLE. e s ae s s eas s s e s e s e n g rernabaaaans

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

(f) What type of substance is liquid F?

GLIEG D [TU! !
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6 The following paragraph was taken from a student’s notebook.
To make potassium chloride
25.0 cm? of aqueous potassium hydroxide were placed in a flask and a few drops of indicator
were added. Dilute hydrochloric acid was added to the flask until the indicator changed

colour. The volume of acid used was 19.0cm?.

{a) What piece of apparatus should be used to measure the aqueous potassium

hydroxide?
...................................................................................................................................... (1]
(b} (i) Name a suitable indicator that could be used
............................................................................................................................... [1]
(li) The indicator colour would change
FrOML ittt
1 YOO ' 2]
(c) Which solution was more concentrated? Explain your answer
...................................................................................................................................... 2]
{d) How could pure crystals of potassium chloride be obtained from this experiment?
...................................................................................................................................... [3]

2258
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FASTGROW FERTILISER vee
Fertilisers are used to increase the growth of plants. Ferilisers have to dissolve in water if
they are to be used by plants. '
Plan an experiment to find the solubility, in g/100 cm®, of FASTGROW fertiliser at 3¢ °C.
.............................................................................................................................................. [6]

"4
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2

Look at the diagrams of common laboratory apparatus,
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For

3
Examiner’s
(a) Complete the empty boxes to.identify the pieces of apparatus labelled. {4] Use
(b) What name is given to the separation msthod in C?
...................................................................................................................................... [1]
(c) Which apparatus would be most suitable to obtain crystals from an aqueous solution of
copper(ll) sulphate?
...................................................................................................................................... [1]
A student carried out an experiment to investigate the speed of the reaction between sodium
thiosulphate and dilute hydrochloric acid.
Na,S$,05 + 2HGl—s 2NaCl+ S + Hy0 + SO,
Experiment 1
By using a measuring cylinder, 50 cm? of sodium thiosulphate solution was poured into a
100cm? beaker. The beaker was placed on a cross drawn on a piece of paper. 10cm? of
hydrochloric acid was added to the beaker and the timer started.
/—- 10cm? of hydrochloric acid
, p
beaket ————— aqueous sodium
eaker thiosulphate
paper with cross
/ X marked on it
The time was taken until the cross could not be seen. The time was recorded in the table.
229
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Experiments 2, 3, 4and 5

Experiment 1 was repeated using different volumes of sodium thiosulphate as shown in the
table. All experiments were carried out at 25 °C.

Table of results

Exporiment | Rateioms | wateriom | disappears
1 50 0 45
2 40 10 60
3 30 20 80
4 20 30 130
5 10 40 255

(a) Why does the cross on the paper disappear?

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

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

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

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

(c) In which order should the water, hydrochloric acid and sodium thiosulphate solution be
added to the beaker?

[Ny Wk
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(d) (i) Plot the results on the grid below. Draw a smooth line graph and label it 25°C. [5]
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{(ii) Sketch on the grid the graph you would expect it the experiments were repeated at
50°C. Label this graph. _ 2]
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6

(e) The experiments were repeated using a 250 cm3 beaker instead of a 100 cm3 beaker.

Suggest how the results would differ. Explain your answer.

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

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

A student investigated the redox reaction between potassium iodate(V) and iodide ions. Two
experiments were carried out.

Experiment 1

A burette was filled up to the 0.0cm?3 mark with the solution A of sodium thiosulphate. By
using a measuring cylinder, a 10cm3 sample of the solution B of potassium iodate(V) was
added into a conical flask, A 10cm3 sample of dilute sulphuric acid was added to the flask
followed by 20 cm3 of aqueous potassium iodide.

Solution A was added slowly to the flask until there was a pale yellow colour in the contents
of the flask. Starch solution was then added into the flask and the colour changed to blue-
black. Solution A was added to the flask until the colour just disappeared. Use the burette
diagram to record the volume in the table.

final burette reading/cm?® |

Experiment 2

Experiment 1 was repeated using solution € of potassium iodate(V) instead of solution B.

Use the burette diagrams to record the vulumes in the table and complele the lable.

initial burette reading/cm3 final burette reading/cm?
26
25
24

oo .

b2
(s

(Fbom Mo oy

[ &)
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Table of resulls
Burette readings/cm?
Experiment 1 Experiment 2
Final reading
Initial reading 0.0
Difference
[4]

The reaction of the mixture of potassium iodate(V), suiphuric acid and potassium iodide in
the flask produces iodine. Sodium thiosulphate then reacts with the lodine,

(a) (i) In which Experiment was the greatest volume of aqueous sodium thiosulphate

used?
............................................................................................................................... 1]
(i) Compare the volumes of sodium thiosuiphate used in Experiments 1 and 2.
............................................................................................................................... [1]
{(iii} Suggest an explanation for the difference in the volumes.
............................................................................................................................... [2)

(iv) Predict the volume of solution A which would be needed to react completely if
Experiment 1 was repeated with 20.0cm?2 of the solution of potassium iodate.

Explain your prediction.

volume Of SOIULION A ....oovvririiiiiir s st bbb pee e s
EXPIANALION ..coeriiiiccreiircrcrrerir e eeter e s rcs s rrere s ot rresesssnrrassssseesesesnabs et sara b dbbatenassasenernnt s
............................................................................................................................... [3]
(b) Suggest the reason starch solution was added.
...................................................................................................................................... [2)
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A mixture of two solid compounds D and E was analysed. Solid D was a zinc salt which is
soluble in water. Solid E was an insoluble metal carbonate. The tests on the mixture and

some of the observations are in the following table.

Complete the observations in the table,

8

tests

observations

(a) About haif of the mixture of D and E
was piaced in a test-tube. The
mixture was heated

green to black
condensation formed

{b) The rest of the mixture of D and E
was added to distilled waterin a
boiling tube. The contents of the
tube were filtered. The filtrate and
the residue were kept for the
following tests.

test on residue

(¢) The residue was transferred from the
filter paper in to a test-tube. About
3 cm3 of dilute suiphuric acid was
added. The gas was tested with
limewater.

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

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

The solution obtained in (c) was divided
into two equal portions.

(d) (i) To the first portion was added
excess aqueous sodium
hydroxide, a little at a time.

(ii) To the second portion was
added excess aqueous
ammoenia, a little at a time.

pale bilus precipitate

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

........................................................................
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9
tests’ observations
test on filtrate
(e) Thae filtrate from (b} was divided
into three approximately equal
portions.
(i) To the first portion were added
drops of aqueous sodium
hydroxide, a little at a time with
ShaKiNG., | e reas e st s snsens s e raenee
.................................................................... [2]
Excess aqueous sodium
hydroxide was added. @ | .veiieeeiinnne eretereereseesiarssterrrensetsaresaseranns [1]
(ii) To the second portion was
added eXCOSS BQUBOUS | wccosissecrrisssisincesnressessessnssenessanessssesssennnessnss
ammonia a littls at a time.
.................................................................... [3]
(ily To the third portion were added
drops of dilute hydrochloric acid
and aqueous barium chloride. white precipitate
(f) What conclusions can you draw about the identity of solid D?
...................................................................................................................................... (2]
(g) What conclusions can you draw about the identity of the cation in solid E?
...................................................................................................................................... (2)
I
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An experiment was carried out using the apparatus below. Use
T T T 1
p 20 40 60 80 100 cm®
1% \
, % y, rubber connector
reaction
mixture
By using a measuring cylinder, 20cm3 of hydrogen peroxide was placed in the fltask and
0.8 g of the catalyst, manganese({IV} oxide was added. The bung was replaced and the gas
collected was measured at 1 minute intervals. The resulfts were plotted on the grid
{opposite).
(a) (i) Draw a smooth line graph on the grid, [1]
(ii) Which result appears to be inaccurate? Why have you chosen this result?
verreneaeasarne verererrrabarareresR LRSS RSO SRS LR s b SRR AR eSS R AR BRSO R RS bR SRR LA b R RSB en A et (2]
(b) What mass of manganese(IV) oxide would remain at the end of the experiment?
...................................................................................................................................... 11
(c) What would be the effact of using a rubber connector with a hole in it?
...................................................................................................................................... [2]
236
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12

Beach sand is a mixture of sand and broken shells (calcium carbonate). Calcium carbonate
reacts with dllute hydrochloric acid to form a solution of calcium chloride.

Plan an investigation to find out the percentage of shell material in a given sample of beach
sand.

T T P

L L e T L R T P L T LT P L ) tessamsrnarnrrsen ftvscursagrssnces IYYTRTYTTS saveossan wyssses Tresensse
----- L T T Y T T T T Y T P T Adtnunentinues
sesvedaenssa D T Ty T Y T T PPy Ty PPy PP Y PR T T vivsesse ardussene aRsrrssersuuseneran HestsrsanEeraeny teennanes teiva eeden
seanstsststranttitnvandadbivagatidiananntitorens L Dy P T P T T P Y T T PP Y T T T R T Y PP LY Y Y
----- L T T N D P R T R R PP R R P

LR Ly T s T P R P TP PY TR YT PR AT P YT Y

estreessuseRRes bR ROR RS SR et de A RS R R RS nt e et i nsossaneerosbesensssasetnsssassensressessensosssesnostesesol O]
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2

The apparatus below was used to separate ethanol from water.

(a) Complete the empty boxes to name the pieces of apparatus.

(b) Indicate by an arrow where heat is applied.

{c} Name this separation process.

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

DLt 00 O3
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4

3 A student investigated the speed of reaction between aqueous potassium bromate and
potassium iodide solution,

A burette was filled up to the 0.0 cm? mark with agqueous potassium iodide.

To each of § test-tubes was added 6 cm? of aqueous potassium iodide to be used in the &
following experiments.

Experiment 1

By using a measuring Cylmder 12¢cm?® of aqueous potassium bromate was poured into a
small beaker. To this solution was added 4 cm® of water, 2cm? of hydrochloric acid, 5 cm3 of
starch solution and 1cm?® of sodium thiosulphate solution.

~The beaker was placed on a cross drawn on a piece of paper.
From one of the test-tubes 6 cm3 of aqueous potassium iodide was added to the mixture in
the beaker and the timer started. A dark blue colour formed The tlmer was stopped when
the cross on the paper could not be seen.
Use the stop clock diagram to record the fime in the table.
Experiment 2 : '
By using a measuring cylinder 10 cm® of potassium bromate solution was poured into a beaker.
The instructions were repeated exactly as given for Experiment 1, but 60m3 of water was added
to the beaker.
Use the diagram to record the time in the table.

Experiments 3, 4 and §

Experiment 1 was repeated using the volumes of aqueous potassium bromate and water
specified in the table of results. Record the times in the table,

ARQWOC LINGE

B



5 For
Examine
U
Table of resulls se
Experiment volume clock diagram time/s
pdtassium minutes 0 seconds
bromate/ocm?3 | water/om3
1 12 [ 4
2 10 (51
30
minutes 0 seconds
3 8 8 45‘ 15
' ' 30
| minutes 0 seconds
4 6 10 45 15
L)
. 30
minutes 9] seconds
5 4 12

15}
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6
(a) Plot the results on the grid. Draw a smooth line graph.

12 ’ T

]
10
8

voiume of
potassium bromate 6
/cm3
4
2
0 20 40 60 80 100
time/s [4]

(b) From your graph estimate the time of the reaction if Experiment 1 was repeated usi
5cms of potassium bromate and 11 cm? of water.

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

Show clearly on your graph how you worked out your answers.
(c) (i) Which experimentis the gquickest?

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

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

ng
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7

(d) (i) Statetwo possib!é sources of-error in the experiments.

B P OO O SOOI PO OISR
e rieeaTeaEeerabtsesEeie i beT i s b be b Eae s s N e Rt ss bR R SR e s s b bees s ren OO
2 .. rrrereeirresstes i aarenaes eherteseerenirereeris bbb se et bt rb e e b b ae s s At St e e e e nat s s

aessansapsncennnan P L L R L L L L L T T T Ty T L P Ty P P P P P P TPy

(ii) Suggest two improvements to reduce the sources of error in the experiments.

N
1. reesestmnsteisesies s baren st renreantanieasaras reresesessessessrrbar e et en e n e s en e e na s
..........
2 iieniiinicaiaii e e abe e h e s e R e eI b e s R RN A SRR LN ST oL e e s e et a0 sabase bbb s s e s e e et maaase eerveeee

-noo-nu.nnuuoou.uo-uo-uuup.uu.cn-oouuuuuu--couu-uoooc--.-.on.u-n-oo-oou.--u-ouo--ooouuuu.ou.n.-u[4]
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4 An aqueous solution of substance X was analysed. Substance X was an iron{lil) salt
cortaining one other cation. The tests on X and some of the observations are in the following

table. Complete the observations in the table.

Tests - Observations

(a) Golour of solution X dark yellow

{b) (i) Drops of aqueous sodium
hydroxide were added to about
2cm? of the solution. Excess
aqueous sodium hydroxide was
added to the test-tube,

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

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

(ii) The mixture was heated. The
gas given off was tested with
damp indicator paper. pungent smell

indicator turned blue, pH 10

(c) Experiment {b)(i) was repeated
using aqueous ammeonia instead of
aqueous sodium hydroxide.

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

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

(d) To about 2cm? of solution X was
added dilute sulphuric acid. Two
pieces of zinc were added. The .,
mixture was heated and the gas
given off tested.

lighted splint
popped

After 10 minutes the mixture was

filtered and test (b)(i) was repeated. green precipitate

inscluble in excess

(e) A few drops of hydrochloric acid
were added to about 2 cm? of
solution X. About 1 cm? of barium
chloride solution was added to the

mixture. white precipitate

246



() (i) Name the gas given off in (d). e
(i) What type of chemical reaction occurs in (d). Explain your answer.
trestteettenartrasitenaatostrntanrsaraetraasdban s ntsoTiies et sre e a R e aeses et saatessesnentssesssnrnntntanessasiarrisassste| O
(g} What conclusions ¢an you draw about the anion and the other cation in substance X?

.
= L I g S O Sy

cation ' !

eerveeerareettes st st athes s sas s b ea et b aeasetaeesasbstanetosbarsaseeteianssasnestissarenssseerasrmsstesoneee] 2]
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10
5 Ammonia is produced when aqueous sodium hydroxide is warmed with ammonium
sulphate. Ammonia is less dense than air and very soluble in water. The apparatus befow
was used to prepare a sample of dry ammonia gas.
ammonia
yd
£ ¢
concentrated
sulphuric acid
(8) Name SUDSIANCE C. .orviiiiiiicinsiiianiiiimnrsciimseesisi ot ssemes s sainsssssssnnsssassssens [1)
(b) Name substance D. ............. (o4 ereeettsenarrmetaes s e as et araeasssaas ae s aneeeeasar et ansaneesenaneteannrres e[ 1]
- (e at necessary piece of equipment is missing in the diagram
(c) What y pi f i is missing in the di ?
...................................................................................................................................... (1
uggest why concentrated sulphuric acid should not be used to dry ammonia
(d} S t wh trated sulphuric acid should not b dtod i
...................................................................................................................................... [1]
(e} There are two other mistakes in the apparatus shown in the diagram. Identify and
explain these mistakes.
ITUSTAKE 1 1..eeeeeiceteitvee ettt e e e s e e e et srcaes e erss e ans e s ssaa b se s aeeseassbobenrabestanansaseen
EXPIANAUHON L.eiilieiitieeiecreecceereetee st et es e et st e s e s se e et eeab e ban e reabe st en et ea s e e st et b nees
MMUSTAKE 2 ..ottt etee ettt eme e eeea e es et ete s s s s e b s et s e b ec e e m e e
EXPIANELON et et e e e e 4] |
!
1
J
!
248
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11

Sulphur dioxide gas is a common poliutant formed when fossil fuels burn in air. Sulphur
dioxide can be detected by using an acidic solution of potassium dichromate(VI). The
dichromate solution changes colour from orange to green when a certain amount of sulphur
dioxide has reacted with it.

Plan an experiment to investigate which of three different samples of coal produces most
sulphur dioxide.
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