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‘Tumsoothe’ is a medicine that cures indigestion.
Tumsoothe is a solution of ‘sodium bicarbonate’, NaHCOs3.
Layla puts some Tumsoothe in a beaker and places it on a balance.
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Fig 1.1
She adds dilute hydrochloric acid to the contents of the beaker. CO2 is given off.

(a) Layla records the mass of the beaker and its contents every 10 seconds up to
60 seconds.

This is a graph of her results:
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Fig 1.2
(i) Draw a curve of best fit on the graph in Fig 1.2. [1]

(ii) Use Fig. 1.2 to calculate the initial rate of reaction.

Initial rate of reaction = ..................o g/s [2]

(iii) Describe how the rate of reaction changes with time. [1]



(b)

(c)

(iv)

(ii)

(i)

Use Fig. 1.2 to estimate the total mass loss in the reaction after 100 seconds
has passed.

Explain how you obtained your answer.
Total Mass [0SS = ......ccecvveeieiieiieeeee e g [2]

Layla does her experiment a second time. She uses an excess of acid and a
different volume of Tumsoothe.

8 g of CO2is given off.

Calculate the number of moles of CO2 given off.

mass of substance

Use the formula: number of moles = :
relative formula mass

Give your answer to 2 significant figures.

Number of moles of CO2 = ... mol  [2]
This is an equation for the reaction:
NaHCOs(aq) + HCI (aq) - CO2(g) + NaCl (aq) + H20(l)

Calculate the mass of NaHCOs3 that reacts.
mass of substance

Use the formula: number of moles = :
relative formula mass

Give your answer to 2 significant figures.

Use your answer to (b)(i) to help you.

Mass 0f NaHCO3 = .........ovviiiiiiiiiiiiiiieeieeeiveevveeivevveeanaens g [2]
Layla wants to measure the concentration of NaHCO3 in Tumsoothe.
She titrates her Tumsoothe solution with hydrochloric acid.

Layla measures out 25.0 cm3 of Tumsoothe.

What piece of apparatus should Layla use to measure out this volume?

[1]



(ii) Layla repeats her titration three times. Her results are shown.

Repeat

1

2

Volume of acid added to
neutralise NaHCO; (cm?)

20.10

20.20

20.60

What can Layla do to improve the quality of her results?

Total Marks for Question Set 24: 12

[1]
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