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1	 Read all instructions and questions carefully before you start the experiment.  

In this experiment, you are going to investigate the effect of temperature on the 
speed of reaction between hydrochloric acid and aqueous sodium thiosulfate. 

When these chemicals react they form a precipitate, which makes the solution 
become cloudy. The speed at which the precipitate is formed depends on several 
factors. Fig. 1.1 shows the setup of apparatus.

eye

10 cm3 hydrochloric acid

aqueous sodium thiosulfate
conical flask

paper with X printed on it

Fig. 1.1
	
Record your results in the table in Fig. 1.2.  

experiment
number

initial
temperature

of solution /°C

final
temperature

of solution /°C

average
temperature of 
the solution /°C

time for
the cross

to disappear /s
1

2

3

4

5

Fig. 1.2 
(a)	 Cut out the insert provided on page 11.
(b)	 Using a large measuring cylinder pour 50 cm3 of aqueous sodium thiosulfate 

into the conical flask. 

Measure the temperature of the solution and record this as the initial 
temperature in the table in Fig. 1.2.	 [1]
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(c)	 Place the conical flask on the cross printed on the insert. You need to be 
able to see the cross from above the flask through the solution.	

(d)	 Using the small measuring cylinder, add 10cm3 of the dilute hydrochloric 
acid provided to the liquid in the flask. Immediately start your timer and 
shake the flask. Keep the flask above the cross the whole time.

(e)	 In the table in Fig. 1.2, record the time taken for the cross to disappear from 
view. 	 [1]

(f)	 Measure the final temperature of the solution in the flask, record this in the 
table in Fig. 1.2.	 [1]

(g)	 You are going to carry out the experiment at different temperatures to obtain 
four more sets of reading. 

Repeat step (b) through (f). Each time;
•	 measure a fresh 50 cm3 of aqueous sodium thiosulfate and put it in a 

clean conical flask
•	 heat the solution mixture until it is 10°C higher than the previous 

experiment
•	 add 10 cm3 of dilute hydrochloric acid 
•	 take the readings as before and record them in the table in Fig. 1.2

[4]
(h)	 Calculate the average temperature of the solution for each experiment. 

Record your answers in the table in Fig. 1.2.

Space for working

	 [3]
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(i)	 On Fig. 1.3 draw a graph of the time taken for the cross to disappear against 
average temperature of the solution.

Draw a smooth line graph.
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Fig. 1.3

[3]
(j)	 With reference to kinetic particle theory, explain the trend in the speed of 

reaction.

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

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

.......................................................................................................................... 	 [2]
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(k)	 Explain why the same volume of sodium thiosulfate and the same volume 
of hydrochloric acid are used in each experiment.

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

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

(l)	 Use your graph to determine the time taken for the cross to disappear if the 
average temperature was 70°C.

Show clearly on your graph how you did this.

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

(m)	On Fig. 1.3, sketch the curve you would expect if the experiments were 
repeated using the same volume of sodium thiosulfate solution at a lower 
concentration. 	 [2]

[20]
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2	 Read all instructions in this question first before you start the experiment. 

You need to check that you have all equipment to do the following investigation. 

In this experiment you are to investigate how potential difference and current are 
related for a light bulb and for a copper wire.

Fig. 2.1 shows the circuit you will be using.

The circuit has been setup for you.

+1.5 V-
light bulb

A

ammeter
v

voltmeter

+1.5 V-

cell holder
+1.5 V-

switch

Fig. 2.1
You will use this circuit to study the resistance of the light bulb and that of the 
copper wire when the circuit is closed.

(a)	 Draw a circuit diagram of this circuit. 

	
	
	 [3]

(b)	 Close the switch and record readings for current and potential difference.

Open the switch as soon as you have taken your readings. 

Current..........................................

Potential difference....................... 	 [2]
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(c)	 Complete the column headings in the table in Fig. 2.2 and transfer your 
readings from (b) into it.	 [2]

light bulb

number of cell current/........ P.d /..........

1

2

3

Fig. 2.2

(d)	 Use the other torch cells to repeat (b) for a two torch cell battery and a three 
torch cell battery. 

Record your readings below and in the table in Fig. 2.2.

(i)	 For a two torch cell battery.

Current..........................................

Potential difference....................... 	 [1]

(ii)	 For a three torch cell battery.

Current..........................................

Potential difference....................... 	 [1]

(e)	 Replace the light bulb with 1m of copper wire.

Extend the table in Fig 2.2 to allow you to include three sets of readings for 
this experiment using copper wire instead of the light bulb.	 [2]

(f)	 Repeat (b) and (d) to obtain three sets of readings for the copper wire 
experiment.

Record all your readings in your extended table in Fig. 2.2.	 [3]
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(g)	 In Fig. 2.3 plot two separate graphs, using the same axes,  of current (y-axis) 
against potential difference (x-axis).

Use all three sets of data from both experiments.

Draw a separate line for each experiment.

Label the light bulb line L and the copper wire line C.

Fig. 2.3
	 [4]

(h)	 Compare and explain the different shapes of the lines.

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

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

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

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

[20]
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CHEMISTRY PRACTICAL NOTES

Test for anions

anion test test result

carbonate (CO −2
3 ) add dilute acid effervescence, carbon dioxide 

produced

chloride (Cl–)
[in solution]

acidify with dilute nitric acid, then 
add aqueous silver nitrate

white ppt.

iodide (I–)
[in solution]

acidify with dilute nitric acid, then 
add aqueous lead (II) nitrate

yellow ppt.

nitrate (NO −
3 )

[in solution]
add aqueous sodium hydroxide, 
then aluminium foil, warm 
carefully

ammonia produced

sulfate (SO −2
4 )

[in solution]
acidify with dilute nitric acid, then 
add aqueous barium nitrate

white ppt.

Tests for aqueous cations

cation effect of aqueous sodium 
hydroxide

effect of aqueous ammonia

aluminium (Al3+) white ppt., soluble in excess, 
giving a colourless solution

white ppt., insoluble in excess

ammonium (NH +
4 ) ammonia produced on warming –

calcium (Ca2+) white ppt., insoluble in excess no ppt., or very slight white ppt.

copper(II) (Cu2+) light blue ppt., insoluble in 
excess

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

iron(II) (Fe2+) green ppt., insoluble in excess green ppt., insoluble in excess

iron(III) (Fe3+) red-brown ppt., insoluble in 
excess

red-brown ppt., insoluble in 
excess

zinc (Zn2+) white ppt., soluble in excess, 
giving a colourless solution

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

Test for gases

gas test and test result

ammonia (NH3) turns damp red litmus paper blue

carbon dioxide (CO2) turns limewater milky

chlorine (Cl2) bleaches damp litmus paper

hydrogen (H2) ‘pops’ with a lighted splint

oxygen (O2) relights a glowing splint
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