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1 A student investigates the reaction between magnesium and dilute hydrochloric acid, HCL.

The student adds magnesium ribbon to hydrochloric acid in a beaker, as shown in the

diagram.
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— Magnesium ribbon

€) Write the balanced symbol equation for this reaction.

THC + Mg - HQ + MQC\Z

(b)* The student measures the time it takes for all the magnesium to react. This is

the reaction time.

The student does five experiments. This is the student’s prediction:

“The smaller the volume of acid and the greater the concentration of acid,

the faster the reaction rate.”

Look at the student’s results.

Mass of .
magnesium Volume Concentration Reaction time

Experiment ?Jsed of acid used of acid s
@) (cm?) (mol/dm3) (s)

1 0.05 25 1.0 30

2 0.05 50 1.0 30

3 0.05 50 2.0 15

4 0.10 25 1.0 30

5 0.10 50 2.0 15

Describe and explain whether the student’s results support his prediction.

Include ideas about the reacting particle model in your answer.
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(c) The student repeats experiment 1. This time he uses acid at a higher
temperature. \

Explain, using the reacting particle model, what happens to the rate of reaction
and predict the reaction time for this reaction. [3]

tne acid molecules have mort Winehc
enevqy , So Move gaster. fhis resulks in
more ¢yequent; SUCCRSS pul  collisions perunt

bmr and G (O Ster rate of feacka.
predicted reactin tme . 20¢.



(d) Another student investigates the reaction between marble chips and hydrochloric
acid.

She times how long it takes for all the marble chips to react.

Look at her results.

. . . Mean rate of
: Size of Reaction time .
Experiment . reaction
marble chips (s)
9/s)

1 large 240 8.33x 107
2 large 120
3 large 100 2.00 x 1073
4 small 50 4.00 x 1073

Look at the student’s results for experiment 2.
Calculate the mean rate of reaction in experiment 2.
Give your answer to 3 significant figures and in standard form.

Mass_ . 8.’53"10"*3/3
2408

mass = 0-149 ‘123

0.19992

— " - 1L bFx0?
120¢

-3
Mean rate of reaction = /. 6? X0 g/s [3]
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