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Figure 1.1 shows the apparatus a student uses to separate a mixture of three different alkanes.

thermometer water out

fractionating column

/

water in

conical flask

mixture
of alkanes

heat

Figure 1.1

(a) (i) State the name of apparatus A.

............ Lie. ovey  ConAGARSY

(if} Explain how apparatus A works.

......... A Wa(ﬂ'ﬂ%%Cé\ﬂfléns%%é%%m%ie’ﬂ\ﬁ
’%M\OQ\JR ...... caA. Y V\m\%ﬂ5l+a ..... UC‘V‘MA 1]

(b) State the property that allows the alkanes to be separated by this method.

......... %D\?&é@ﬁb@\\m5(\>omtg 1]

(c) Describe how the three different alkanes are obtained from the mixture.

_....ﬁ?ﬁ’zﬁf\.\g.up......m.ef.(........1>......$.\Wlxe.é ....... % e odne. o f.
VKot and. he . alkare vilh 1T naemberet

a¥ SPLufL onplrekns€

< S @\\égJ@Ay\',\\()a{\%“K/h@ ...... toe..

ok cQLibL mpérat

g@[,mo\ ..... q]kanef\&s& ...... b .Qﬁ...ﬂm.&&. ..... e /0)63'74 (3]
KN N2 and all ob Themy ave alledtd <pesiels
by sy dftere~y commiel FlKks [Total: 6]
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A student investigates the effect of co tration on the rate of reaction between
calcium carbonate and dilute hydrochioric acid.

calcium carbgate + hydrochlgnc acid — calcium chloride + water + carbon dioxide

(a) The student does five experiments using 2.00 mol/ dm?® hydrochloric acid, B.

Experiment 1
The student:

uses a measuring cylinder to add 50cm? of B to a conical flask
puts the conical flask on a piece of black pap

adds 1g of calcium carbonate to the flask

immediately starts the stop-watc
observes-the-reaction-by-looking.down into the flask from above

stops the stop-watch when the reaction is complete
records in 1able 2.1 the time taken for the reaction to complete.

L] - - > L] L] [ ]

conical flask
black paper

hydrochloric acid+ caicium carbonate

Figure 2.1
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Experiments 2-5

The student repeats the experiment four times but instead of 50cm? of B uses different
volumes of B and distilled water as shown in Table 2.1.

-

s

Table 2.1
volume of .
experiment | VOMMEOTE | gigtilied water | M€ ke
em fem® Is
1 50 - 0 7
2 40 10 28 -
3 35 15 56 e
4 30 - 20 130" e
5 20 30 320 o
(i) Suggestan observatio?}hat shows when the reaction is complete. ,

L

1.

N . o
...... Nh#‘(\ ﬁ‘&%‘f\f L&......!?.....Db.f&ém&.ia.d?ﬁm@m.
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(ii) Plot on the grid the time taken (y-axis) against volume of B (x-axis).

Label the axes.

o
30° \
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|
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1 \$0 3
‘ L3
\00 »
\\
AN
50
2590 26 30 35 40 45 50
2z
\fo\"lme of B /cm 3]
(iii) Draw a curve of best fit. (1]
(iv) Use the graph to deduce the time taken when 25 cm?® of B and 25 cm? of distilled water
are used. 4
timid ng ............................. s [1]
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(b) Measuring the mass of the calcium carbonate and the precision of the stop-watch are
sources of inaccuracy in these experiments. .

=

Suggest two other sources of inaccuracy in these experiments.

Suggest an improvement that reduces each of these sources of inaccuracy.

source of inaccuracy m@@%{mﬁ ........ 10~ A= Volame.

..... 0%.. B wis. Meseavina enbadec
improvement ...... U$6 ....... AN 0 V) A | i T SN ANC L0 € W o e 2
...... . O NelamedDe  Qlogel. et

. g
+2Fr LTS G chense @iy hme., Hone Loe pordeed (o603 {loupd The

(c) (i) The concentration of hydrochloric acid in B is 2.00 mol/d 36{52;‘;5@% f<fher T}\Qf\’

Calculate the concentration of the hydrochloric acid in the flask before the

calcium carbonate is added in experiment 3.
N %) 2 Doe= 3o
A
. & Xy |
o N :,/ concentration ......... !gl’{ ........................ mol/dm3 [1]

(ii) State the relationship between the concentration of hydrochloric acid and the
rate of reaction. :

Explain how the data in Table 2.1 shows this relationship.

relationship ... \ONECSE ?@.M‘i@b ...... X ﬁm%’kqﬁ@ﬂﬁf
W dome, Awe  Hoven  toeqesAo

explanation ...... ?3 f/@""gg’ ...... Q:\_ ....... rb TST ...... v "\g"’\ ........ %?3h%TCmC%fﬁﬁ5“
OF aond S wsed i .. el

7. Qco@ﬂﬁo’t%\c’bmp\ek ..... The. cechions botich
05-dld  add artlniripen P> decland B
Q) e wsed 200 celonds ol P Comp (et

C@siron - -
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3  Astudent investigates a pink solid, C, which ¢ontains two cations and one anion.
— ——

(a) The student:

* L L] L]

e

puts some C into a boiling tube

clamps the boiling tube as shown in Fxgure 3.1
heats C

observes any changes that take place.

heat
[
Figure 3.1
(i) Suggest a possible safety hazard and a precaution fo take to minimise the hazard when
using the apparatus in Figure 3.1.
hazard ........! & * ...... ’J’béﬁ"\'\\hﬁ\?f\’f‘i\’ ......................................................
precaution N@{Q&'\_Oﬂ\ové;&“?‘(@(&;\- ..... ano.. Afz\"’\“x o
Neod o SN
(2]
(ii) State the name of the piece of apparatus used to heat solid C
....... hnséﬂbu,(ﬁ@f [1]
(iii) C turns into a yellow solution that becomes a yellow solid on further heating.
; State two conclusions made from these observations.
[2]
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(iv) Ammonia gas is given off when C is heated with aqueous sodium hydroxide.

DPescribe the effect of ammonia gas on damp red and damp blue litmus papers.

Suggest a conclusion about solid C that is made from these observations.

damp red litmus ....'.Ii..lﬂ..fn?z ...... 1 I'\’lﬂ’b ........ b l% ...................................................

{b) The student dissclves C in water. A pale yellow agueous solution of C is formed.

The student determines the pH of aqueous C hut does not use a pH meter.

{i) Describe how the student determines the pH of aqueous C.

DAL peverssl indiet iai kb e.obwece [he.

(i) Aqgueous C has a pH of 2.
Describe the observation the student makes when determining this pH.
/j})eco\ehf ..... OQSO\H’%W\ ...................... [1]
1_9 b aellar Fo eloree 4o ved -
(iii} A few drops of aqueous sodium hydroxide are added to agqueous C.
b b it
Excess aqueous sodium hydroxide is then added.
The student concludes that iron(IIl) ions are present in C.
e e et

Describe the observations that the student makes.

D4Rk ated blover pelrill be
Qﬁme&ab»ﬁ ...... wheén....29%. N8 k.sdded
an.ences. Deo. doe..get. hecomls............

....... \ﬂSO\Mb%QnA%H\7¢S%&4IIO 2]
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(iv}) Dilute nitric acid and aqueous barium nitrate are added to aqueous C.

The student thinks that a yellow precipitate is formed. The mixture is left for five minutes
to allow the precipitate to settle. The student then sees that the precipitate is white,
not yeliow.

Explain why the precipitate appears yellow at first but is seen to be white after it settles.

................ The...colowt 5. saldion. . sellow. inihsl b,
\'\@nc&()()\’f\‘%%f\ba@\ﬁd\@“’ .............................. [1]

(v) State a conclusion that is made from the observations in 3{b)(iv).

[Total: 14]
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4 Aqueous ammonia is an alkaline solution that

The higher the concentration of aqueous ammonia, the better it is at_g@nmwrfacea
-— o~ — .

A student investigates three different samples of aqueous ammonia.

Plan an investigation to determine theﬁgn_ce_nt@gp of ammonia in each of the three samples.

Your plan should describe the use of common laboratory apparatus, dilute hydrochloric acid, a
suitable indicator and the three samples of aqueous ammonia. N

No other chemicals should be used.

Your plan should include:

* the apparatus needed

* the method to use

*  how to use the results to show which sample is the best at cleaning surfaces.
You do not need to show any calculations.

You may draw a diagram to help answer the question.

2o PAA. . Socm) 0. 0. SN S

............ I i e R s
779€5Wb\6 ....... The  Grremadl . as  hawn in

b, NEZ 09, Gmmens  deprise. in. The acid
LRI te g N b AR ML s
............. SR TR SRR, WY WV U RSt e (S

Bo.....Poek Qo ule Cor o = et x\oo
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A nd v a) ael e concenfiehion. ok ore .
.......... el emmen el s s

%o Lpeek. e . enpomen... with S Jro. semple Too -
Qo A Sdo. Ghealsbrs...tanntalon of gl 2.
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[6]
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Notes for use in qualitative analysis

Tests for anions

anion test test result
carbonate, CO32‘ add dilute acid, then test for carbon | effervescence,
dioxide gas carbon dioxide produced
chloride, CI~ acidify with dilute nitric acid, then white ppt.
[in solution] add aqueous silver nitrate
bromide, Br- acidify with dilute nitric acid, then cream ppt.
lin sclution] add agueous silver nitrate
iodide, I- acidify with dilute nitric acid, then yellow ppt.
[in solution) add agueous silver nitrate
nitrate, NO,~ add agueous sodium hydroxide, ammonia produced
[in solution] then aluminium foil; warm carefutly
sulfate, 8042” acidify with dilute nitric acid, then white ppt.
[in solution] add agueous barium nitrate
sulfite, 8032‘ add a small volume of acidified the acidified agqueous potassium
aqueous potassium manganate(VII) | manganate(VII) changes colour
from purple to colourless

Tests for aqueous cations

cation

effect of aguecus sodium hydroxide

effect of aqueous ammonia

aluminium, A3*

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

white ppt., insoluble in excess

ammonium, NH,*

ammonia produced on warming

calcium, Ca2*

white ppt., insoluble in excess

no ppt. or very slight white ppt.

chromium(III), Cre*

green ppt., soluble in excess

green ppt., insoluble in excess

copper(ll), Cu?*

light blue ppt., insoluble in excess

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

iron(Il), Fe*

green ppt., insoluble in excess,
ppt. turns brown near surface
on standing

green ppt., insoluble in excess,
ppt. turns brown near surface
on standing

iron(IID), Fe3*

red-brown ppi., insoluble in excess

red-brown ppt., insoluble in excess

zing, Zn®*

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

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

I © Cambyridge University Press & Assessment 2026
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Tests for gases

T

gas

test and test result

ammonia, NH,

turns damp red litmus paper biue

carbon dioxide, CO,

turns limewater milky

chlorine, Cl,

bleaches damp litmus paper

hydrogen, H,

‘pops’ with a lighted splint

oxygen, O,

relights a glowing splint

suifur dioxide, SO,

turns acidified aqueous peotassium manganate(VII) from purple
o colourless

Flame tests for metal ions

metal ion flame colour
lithium, Li* red
sodium, Na™t yellow
potassium, K* lilac
calcium, Ca?* orange-red
barium, Ba2* light green
copper(Il), Cu?* blue-green
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