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1 Astudent investigates the effects of the enzyme pectinase on fruit.
(a) Pectinase is an enzyme that breaks down plant cell walls, and juice is released.
An apple is finely chopped and divided between two beakers, labelled A and B:
* 5% pectinase solution is added to the chopped apple in beaker A
* water is added to the chopped apple in beaker B

*  both beakers are left overnight.

Fig. 1.1 shows the two beakers.

< , < ,

5% pectinase —_ [~ M water __ | M
\ ) chopped — o

beaker A apple beaker B

Fig. 1.1
(i) Explain the purpose of using water instead of pectinase in beaker B.

(ii) State two variables that should have been controlled when beaker A and beaker B were
left overnight.
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(b) After leaving overnight, the juice is separated from the apple in each beaker and the volume
of juice is measured.

(i) Draw and label the apparatus you could use to separate the chopped apple from the
juice in beaker A.

[3]

(ii) The volume of apple juice collected from beaker A and from beaker B is shown in

Fig. 1.2.

cm? cm3

—30 —30

N— — P
20 —20
10 10
juice from beaker A juice from beaker B
Fig. 1.2

Read and record the volume of juice from each beaker to the nearest 0.5cm?.

volume of juice from beaker A = ... cm?
volume of juice from beaker B = ... cm?
[1]

[Total: 7]
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2 Aplantloses water from its leaves through transpiration.
A student states:
A plant in humid air will lose less water than a plant in dry air.
Plan an investigation to test whether this statement is correct.
In your answer, include:

* the apparatus needed, including a labelled diagram if you wish

* a brief description of the method, including how you will treat variables and any safety
precautions

*  the measurements you will make
*  how you will process your results

*  how you will use your results to draw a conclusion.

© UCLES 2019 0653/62/M/J/19
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3 A student investigates the amount of precipitate formed when barium nitrate solution and
sodium sulfate solution react together.

Barium nitrate solution and sodium sulfate solution are both colourless. They react together to
form a white precipitate.

Method

A.

B.

She labels seven test-tubes 1, 2, 3, 4, 5, 6 and 7.

Using a measuring cylinder she adds 3 cm? barium nitrate solution into each test-tube.

Using a measuring cylinder she adds 1cm? sodium sulfate solution into test-tube 1 and stirs

with a glass rod.

She adds 2cm? sodium sulfate solution into test-tube 2 and stirs with a glass rod.

She adds 3cm3, 4cm3, 5cm3, 6¢cm3 and 7 cm?3 sodium sulfate solution into test-tubes 3, 4, 5,
6 and 7, as shown in Table 3.1. She stirs each test-tube with a glass rod.

After 5 minutes, she uses a ruler to measure the height in mm of the solid precipitate in each
test-tube. She records these heights in Table 3.1.

Table 3.1
test-tube number vqume_of sodium sulfsate height of precipitate/mm
solution added/cm
1 1 7
2 2 14
3 3
4 4 28
5 5
6 6 36
7 7 36

(a) Fig. 3.1 shows the heights of precipitate for test-tubes 3 and 5.

liquid —

precipitate —

sodium sulfate solution

"

3cm?

Fig. 3.1

liquid

| precipitate

N\

5cm3

sodium sulfate solution

Measure the heights to the nearest mm and record them in Table 3.1.
© UCLES 2019
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(b) (i) On the grid provided plot the graph of height of precipitate (vertical axis) against volume
of sodium sulfate solution added. [3]

(ii) Circle the anomalous point on the graph.

Suggest what might have happened to cause this anomaly.

(iii) Draw the best-fit line. [1]

(iv) Describe the relationship between height of precipitate and volume of sodium sulfate
solution.

(v) Use your graph to determine the height of precipitate formed when 1.5 cm?3 sodium sulfate
solution is added to 3cm?3 barium nitrate solution.

Show clearly on your graph how you arrived at your answer.

(vi) The volume of sodium sulfate solution added to the barium nitrate solution continues to
be increased. Predict what happens to the height of the precipitate formed. Explain your
answer.

01 4=Ye [Tox o] o TR
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(c) State and explain two improvements that could be made to the experiment to make the
results more accurate.

P 10 ] o 01V =Y 0 1= o 1 PRSP PUPRUPPPRPNS
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L= (0] F= T =1 () o

[Total: 13]
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4  Astudent investigates ice melting in a beaker of water.
(a) He uses a measuring cylinder and a balance to determine the mass m,, of 100 cm? of water.
m,, = 100.05g
(i) Describe how he uses this apparatus to find the mass m,, of the water.

(ii) The student pours 100cm3 water into a beaker and measures the temperature of the
water. Fig. 4.1 shows the thermometer reading.

°C
20

10

Fig. 4.1

Read and record the temperature T, of the water to the nearest 0.5°C.

(iii) He takes an ice cube and measures its mass. Fig. 4.2 shows the reading on the balance.

ice cube

( )

121.507 g
Q00

Fig. 4.2

Read and record the mass m; of the ice cube to the nearest 0.01g.
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(b) The student then carries out the following procedure:
* He adds the ice cube to the beaker of water and immediately starts the stop-clock.

After 3 minutes he stirs the water.
* He measures and records the temperature T, of the water.

T.=7.0°C

J He removes the ice cube immediately, dries it and measures its final mass m.
m,=9.95g

(i) Explain how stirring the water improves the accuracy of the temperature measurement.

(ii) Explain why it is important to dry the ice cube to get an accurate measure of its final
mass.

(c) (i) Calculate the drop in temperature T, of the water during the experiment. Use your
answer to (a)(ii), the data in (b) and the equation shown:

Tg=Ti= T

(i) Calculate the thermal energy E; lost by the water. Use the data in (a), your answer to
(c)(i) and the equation shown.
Give your answer to a suitable number of significant figures.

E,=m,x42xT,

(d) (i) Calculate the mass m_ of ice that melted in the experiment. Use your answer to (a)(iii),
the data in (b) and the equation shown:

m,=m-m;

© UCLES 2019 0653/62/M/J/19
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(ii) 334J of thermal energy is needed to melt 1g of ice and change it into water.

Calculate the energy E_ used to melt the ice in this experiment. Use your answer to
(d)(i) and the equation shown:

E. =m, x 334

(e) In this experiment the amount of thermal energy needed to melt the ice cube is greater than
the thermal energy lost by the water.

Suggest where the extra energy used to melt the ice comes from.

[Total: 13]
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