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Alkanes are flammable hydrocarbons.

Table 1.1 gives the boiling points of three alkanes.

Table 1.1
alkane boiling point/°C
hexane 69
pentane 36
undecane 196

A student uses the apparatus shown in Figure 1.1 to separate a mixture of the three alkanes
in Table 1.1.

thermometer

mixture of
alkanes

alkane collected

Figure 1.1

(a) Name the items of apparatus in Figure 1.1 labelled A and B.

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

[2]
(b) (i) Draw an arrow on Figure 1.1 to show where the apparatus should be heated. 1]
(ii) Explain why a Bunsen burner should not be used to heat the apparatus.
To3 ot o meideca dhe Temparehue . below. . WC.....
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(c)

Il

WA~ - L

Write a W on Figure 1.1 to show where water enters the apparatus labelled A. [1]

(d) State which alkane is collected first.

Give a reason for your answer.

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

(1]
(e) State what, if anything, is left in the flask at the end of the experiment.

Explain your answer.

ot in flask . AN e

explanation At hes ke h ,31;957‘ ..... b}’ ....... ""’]‘/(%0"9#"?1&/)

QMBI oo ee oo ees oo e

[2]

[Total: 8]
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A student investigates the volume of gas made in 75 seconds when dilute ethanoic acid reacts

* with solid sodium hydrogencarbonate.

L
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The student does five experiments using the apparatus shown in Figure 2.1.

rubber delivery

tube clamp

inverted 100cm?
measuring cylinder

stopper - f t o
_ troug

1 L
—— water

250cm? conical flask._

Figure 2.1

Experiment 1

*  Use a 10cm?® measuring cylinder to pour 10.0cm? of dilute ethanoic acid into a 250 cm?®
conical flask.

*  Use a 100cm? measuring cylinder to pour 100cm? of distilled wz water into the conical flask.
Swirl the flask to mix the contents.

*  Set up the apparatus as shown in Figure 2.1. Ensure the inverted measuring cylinder is full
of water.

* Remove the stopper from the conical flask.

* Add 1g of solid sodium hydrogencarbonate to the conical flask. Do not mix the contents of
the flask. Immediately replace the bung and start the stop-watch.

*  Measure the volume of gas collected in the inverted measuring cylinder at 75 seconds.

* Rinse the conical flask with distilled water.

Experiment 2

*  Repeat Experiment 1 using 90 cm? of distilled water instead of 100cm?.

Experiment 3

*  Repeat Experiment 1 using 80 cm? of distilled water instead of 100cm?®.

Experiment 4

*  Repeat Experiment 1 using 70 cm? of distilled water instead of 100cm?3.

Experiment 5

*  Repeat Experiment 1 using 60 cm? of distilled water instead of 100cm?3.
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(a) Use the information in the descriptions of the experiments and the measuring cylinder

diagrams to complete Table 2.1.

I @ Cambridge University Press & Assessment 2026

Table 2.1
volume of volume of gas
experiment S di:tti’llll;:‘iv::er m:;ra::':‘ldﬁezg coliacted in
ethanoic acid P— diaaraim 75 seconds
lem3 g Tem®
1 10.0 [09-0 10.0
lb.o
2 |09 9d. 0
02—
E 7.0
3 0.7 &0 0
(013 ——;
0.0 -
4 / 70-0 ==
— 4y .0
0L—]
5 10.0 @o-ﬂ 08 —— 2.0
0620/62/M/J/26
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(b) Complete a suitable scale on the y-axis and plot your results from Experiments 1 to 5 on
Figure 2.2.
Draw a line of best fit.

26 « pet

i
,F»-’ U.&@k

volume of gas
collected in
75 seconds/cm?

&
- i
‘ HHHH
osH T : H
60 70 80 90 100

volume of distilled water/cm?

Figure 2.2
[4]
(c) The mean rate of reaction is calculated using the equation shown.
Lt & volume of gas collected
mean rate of reaction = e taken to collect the gas
(i) Calculate the mean rate of reaction in Experiment 3.
Give units for the mean rate you have calculated.
]
2710cm
25 s
mean rate of reaction= ............ O 56 ..........................................
z _ =l
units ......... OIS e
[2]
(i) State which Experiment, 1, 2, 3, 4 or 5, has the highest mean rate of reaction.
..................................................................................................................................... (1]
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(d) Use your graph in Figure 2.2 to predict the volume of gas collected in 75 seconds if the
volume of distilled water is 77 cm?.
Show your working on Figure 2.2.
\ ) 3

1% 4% 1351 & volume = ... X A

A [3]

! A 1%

(e) The volume of the dilute ethanoic acid is measured using a 10 cm® measuring cylinder.

(i) State why a 10cm® measuring cylinder is used rather than a 50 cm® measuring cylinder

to measure the volume of the dilute ethanoic acid.

: ves & messLre |0, »

0o measreng. linder 7" Smove. ccaurate. _result Whn ™ 1M
(ii) The volume of the dilute ethanoic acid can be measured using a

10cm? volumetric pipette.

State one advantage of using a 10cm? volumetric pipette rather than a

10cm?® measuring cylinder to measure the volume of the dilute ethanoic acid.

(T L Talz DT g 5 T T | oS

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

(f) Some of the gas made in the reaction escapes from the conical flask before the stopper is
replaced in the flask.

(i) State the effect, if any, the gas escaping has on the volume of gas collected in
75 seconds.

dess. 9os velure... collecteed o 1]

(ii) Deduce in which experiment the most gas would escape.
Explain your answer.

[2]
(g) Sketch a line on Figure 2.2 to show the results that would be obtained if the experiment is
repeated with 20.0cm? of dilute ethanoic acid instead of 10.0cm3. [1]
[Total: 19]
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A student tests two substances: solid C and solution D.

Tests on solid C
Table 3.1 shows the tests and the student’s observations for solid C.

Table 3.1

tests observations

test 1

Carry out a flame test on solid C. [f lilac flame
test 2

Place about half of the remaining solid C in a condensation forms on the sides of the
boiling tube. Gently heat solid C in the boiling tube. boiling tube

test 3 o

Place the remaining solid C in a boiling tube. Add
a 10cm depth of distilled water. Shake the boiling
tube to dissolve solid C and form solution C. Divide
solution C into two approximately equal portions.

To the first portion of solution C, add aqueous green precipitate forms which dissolves
sodium hydroxide dropwise until it is in excess. in excess to form a dark green solution

test 4 ]

To the second portion of solution C, add about white precipitate forms
1cm? of dilute nitric acid followed by a few drops of
aqueous barium nitrate.

(a) State the conclusion that can be made from the observation made in test 2.

..... wortty_molewles o Are . hyebedeod ... gt i

.h_
wemnnnn T T o o RN Py e S S Sy E TR

..................................................................................................................................................
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observations ........ AAJ ...... 5/1‘“" S e S s

............................................................................................................................................. [1]
(d) The student gently warms the product from 3(c). Any gas given off is tested.

r-&i .

observations ...~ ums.. d@"‘!}é'tﬂﬁ}hfe(b{zgf ...........................................

............................................................................................................................................. [11
(e) To the second portion of solution D, the student adds about 1¢m?3 of dilute nitric acid

followed by a few drops of aqueous silver nitrate.

observations ........ creem ?1)1!)?( .....................................................................................

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

[Total: 7]
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Tests on solution D

Solution D is aqueous ammonium bromide. N HS"B?'

The student divides solution D into two approximately equal portions.

Record the expected observations.

(c) To the first portion of solution D, the student adds aqueous sodium hydroxide in excess.

[ ]
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Tin is a metal that is between copper and iron in the reactivity series. The ore cassiterite contains
. the compound tin(IV) oxide, SnO,,.

Tin(I'V) oxide is insoluble in water and reacts with dilute acids to form an aqueous solution of a
salt. The ore cassiterite contains no other compounds that are insoluble in water and no other
compounds that react with acids to form aqueous solutions.

Describe how you could obtain a sample of tin metal starting with a large lump of the
ore cassiterite.

You are provided with common laboratory apparatus and chemicals.

Slep ) Crush. dbe.. farse Lo of the . 0re @ SSfenife ity spel( pieces
Step 2. westh. 4 he. small  Preces O-f ore cossiterite. 1o get_irsoluble
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