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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.

Hydrochloric acid

Magnesium ribbon

Magnesium chloride, MgCl,, and hydrogen gas are made.

(a) Write the balanced symbol equation for this reaction.

[2]
Mg +2HCI = MqCl, + H_
(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 smaller the mass of magnesium, the shorter
the reaction time.”

Look at the student’s results.

Mass of .
- Volume Concentration . .
. magnesium . . Reaction time
Experiment of acid used of acid

used 3 3 (s)

(cm?) (mol/dm?)

(9)

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.

= When oy mass of Mq is hajved (expenmant | & 4) [6]

He reaction +ime did notr daange (shorten )
because sSurfaw area 13 limihn

= WA oy volume of aud 18 chﬂn%ed lhaJ'\real
Ceapeimend | 42), the reacton hma  did
NOT Uhange because surfaw amos is liniting

~ Aready maximum number of parhdes a<
eachng on . Surface avea of Mg vibbot

= Howerer WA conamdvation of aud is dowoled,
e reachon me shovtened by a Walf ecuuse

Mmove Parhdes are availdble tp veach +uwus taa
_utumbgr of cdlisions incveoses and e rade of readtion
18 also increased.

(c) The student repeats experiment 1. This time he uses acid at a lower temperature.
Explain, using the reacting particle model, what happens to the rate of reaction and predict

the reaction time for this reaction.

[3]
Lower temperodure ywmaang paricleg wouwld Whave @ss

ndic ey gad +ase collision wowld occur
More <lowly. This reduces twe raje of readhion
e e reachon fime would be \ongw(

(d) During chemical reactions, reactants are used up and the rate of reaction decreases.

Explain, in terms of particles, why the rate of reaction decreases. [2]

whn e reactouts got used Up , their concamdrahion
decreases. Hen, (eS8 number of parbdseS s avaulabla
ond e rate of sucassfd collisions wowd reduce
As areSwt e fude of M s decreased .
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