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1 (a) You are provided with two solutions: magnesium chloride and sodium carbonate.
(i) Pour about 2 cm?® of magnesium chloride solution into test-tube A.

Measure the temperature of the magnesium chloride solution using the
thermometer.

Record this temperature as T,.

Note: always rinse the thermometer and the measuring cylinder before using
them again.

(ii) Pour about 2 cm?3 of sodium carbonate solution into test-tube B.
Measure the temperature of the sodium carbonate solution.

Record this temperature also as T,,.

(iii) Pour the contents of test-tube A into test-tube B to mix the two solutions.
Insert the thermometer and immediately start the stop-watch.
Record the temperature, T, of the mixture after 30 seconds in Table 1.1.

Continue recording the temperatures T,, T, and T, at 30 second intervals.

Table 1.1
time/s temperature/°C
30 Ty = s
60 Ty = e
90 Ty = o
120 L R

2]

(iv) Describe the relationship between the time and the temperature in Table 1.1 as the
reaction progresses.
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(v) State the type of reaction that is taking place between magnesium chloride and
sodium carbonate solutions.

Give a reason for your answer in terms of energy changes.
TYPE OF FEACTHION ...

0S5 1T

(vi) Describe an observation that shows that the reaction of magnesium chloride with
sodium carbonate is an example of a chemical change.

(vii) State one precaution you should take to ensure that an accurate reading is taken
using a thermometer.
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(b) Dilute sulfuric acid is reacted with excess sodium hydroxide solution.

The temperature of the solution formed is measured at 30 second intervals.

Table 1.2 shows the results of this reaction.

Table 1.2
time/s temperature/°C
0 25
30 28
60 30
90 31.5
120 32.5
150 33
180 33
(i) Plot these results in Fig. 1.1.
temperature/°C
time/s
Fig. 1.1
[3]
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(ii) Name the substance that limits the rate of this chemical reaction.

(c) Place about 2cm? of sodium carbonate solution in test-tube C.

Add about 2cm? of dilute sulfuric acid into the test-tube and close with a stopper fitted
with a delivery tube.

Immerse the delivery tube in solution D as shown in Fig. 1.2.

sodium carbonate solution

+ dilute sulfuric acid C

solution D

Fig. 1.2

(i) Record your observations in test-tube C and solution D.
TEST-TUDE € ..
£ 101 o o TN 0 2]

(ii) Identify solution D.
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(d) Place about 5¢cm?3 of magnesium chloride solution into a test-tube.
Add about 2cm? of aqueous silver nitrate into the test-tube.

Describe how you can obtain a pure salt of the precipitate from the mixture.

2 You are to carry out an experiment to determine an approximate volume of the material
making a small glass beaker.

(@) Use the two blocks of wood and the ruler to measure the external diameter, d, of the
small glass beaker.

(b) Draw a simple labelled diagram to show how you used the blocks of wood and the ruler
to find, as accurately as possible, a value for the diameter.

[2]

(c) Calculate the external radius, r, of the bottom of the beaker.
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(d) Measure and record the height, h, of the beaker.

= e [1]

(e) Calculate the external volume, V,, of the beaker using the equation
V, = wrh.
1

Show your working.

® @

(ii)

V= s cm® [2]
Now you are to measure the internal volume of the beaker.
* Place the beaker on a flat surface.
* Pour water into the measuring cylinder to a volume of your choice.
* Note the volume in the measuring cylinder.
* Pour the water in the measuring cylinder into the beaker.
* Repeat steps 1 to 3 until beaker is filled with water.

* Record the total volume of water in the beaker.

Vo= i cm®  [1]

State one precaution that you have taken when reading the volume of the water in
the measuring cylinder.

(g) Calculate the approximate volume, V, of the glass material used to make the beaker.

Show your working.
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(h) Use the displacement can, measuring cylinder and water to find again the volume of
the material used to make the beaker.

(i) Describe how you measured the volume of the material used to make the beaker.

(ii) Record the volume of the material used to make the beaker.

(i) Explain why the volume of the material used to make the beaker in (g) is different from
the volume in (h)(ii).

...................................................................................................................................... [1]
(j) Calculate the mean of your two values for Vin (g) and (h)(ii).
Show your working.
mean volume = ...................... cm® [2]
(k) Describe how you would measure the mass of the water in the beaker in (f)(i).
...................................................................................................................................... [3]
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CHEMISTRY PRACTICAL NOTES

anion test test result

carbonate add dilute acid effervescence, carbon dioxide
(CO%) produced

chloride (CI7) | acidify with dilute nitric acid, then add | white ppt

[in solution] aqueous silver nitrate

nitrate (NO;™) | add aqueous sodium hydroxide then | ammonia produced

[in solution] aluminum foil; warm carefully

sulfate (SO,2) | acidify, then add aqueous barium white ppt

[in solution] chloride or aqueous barium nitrate

Test for aqueous cations

cation effect of aqueous sodium Effect of aqueous ammonia
hydroxide

ammonium ammonia produced on warming —

(NH,")

copper(ll) (Cu?*)

light blue ppt., insoluble in excess

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

iron(ll) (Fe2*)

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(lll) (Fe3*)

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc (Zn2*)

white ppt., soluble in excess giving
a colorless solution

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

Test for gases

gas

test and test results

ammonia (NH;)

turns damp litmus paper blue

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
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