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1 Astudent investigates the effect of temperature on the rate of respiration in yeast cells.
When yeast cells respire, they produce carbon dioxide gas.
(a) Procedure
The student:
step 1 adds 10cm? of yeast cell suspension to a clean boiling tube (large test-tube)

step 2 sets up the apparatus shown in Fig. 1.1

delivery tube

thermometer | r __—bung

boiling tube

gas collecting in
syringe barrel

-
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] _IL/ 50m3
. . |_syringe
o [ e
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Fig. 1.1
step 3 measures the temperature of the warm water in the beaker
step 4 measures the initial volume of gas in the syringe barrel and records the value in
Table 1.1
step 5 starts a stop-clock and leaves the apparatus for 5 minutes
step 6 measures the final volume of gas in the syringe barrel and records the value in
Table 1.1
step 7 repeats step 1 to step 6 using cold water instead of warm water in the beaker.
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(i) Suggest a piece of apparatus suitable for measuring 10 cm? of yeast cell suspension.

4

(ii) Fig. 1.2 shows the readings on the thermometer for the warm water and the cold water.

warm water

°C
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Fig. 1.2

cold water
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Record in Table 1.1 the temperatures to the nearest 0.5°C.

Table 1.1
temperature initial volume final volume volume of gas
/°C of gas/cm3 of gas/cm? collected/cm?3
warm water 0.1 5.0 4.9
cold water 0.2
[2]
© UCLES 2022 0653/61/0/N/22
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(iii) As the yeast cells respire, the gas made collects in the syringe barrel.

Fig. 1.3 shows the final volume of gas in the syringe barrel for the cold water experiment.

Fig. 1.3
Record in Table 1.1 the final volume of gas in the syringe barrel. [1]
(iv) Calculate the volume of gas collected for the cold water experiment.
Use the equation shown.
volume of gas collected = final volume — initial volume
Record this value in Table 1.1. [1]

(v) State the effect of temperature on the rate of respiration in yeast cells.

(vi) The student observes that the warm water cools during the 5 minutes.

Suggest what the student can do to reduce this cooling.
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(b) The student repeats the procedure in (a) at five different temperatures.

The results are shown in Table 1.2.

Table 1.2
temperature volume of gas collected

/°C /cm3

5.0 0.4
10.0 2.2
15.0 4.2
20.0 5.0
25.0 5.0

(i) On the grid, plot a graph of volume of gas collected (y-axis) against temperature using
the data in Table 1.2.

[3]

(ii) Draw the best-fit curve. [1]

© UCLES 2022 0653/61/0/N/22
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(iii) State and explain whether the results in Table 1.2 support your answer in (a)(v).

Place a tick (v') in the appropriate box.

support

do not support

(iv) Suggest why the volume of gas collected does not go above 5cm?.

[Total: 13]
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2 Astudentinvestigates the reaction of dilute hydrochloric acid with three solids, K, L and M.
(a) Procedure for solid K
The student:

*  puts some solid K into a clean test-tube
*  adds some dilute hydrochloric acid to the test-tube.

Solid K reacts slowly. After ten minutes a pale blue solution is seen in the test-tube.

Suggest two ways the student can make the reaction faster.

L USRS

2 et te e eateeeeaeee et eee et eee et eeeeheeeateeeateeeateeeanteeeanteeeanteeaaneeeeasteeaaneeeas
[2]

(b) Procedure for solid L

The student:

*  puts some solid L into a clean test-tube

* adds some dilute hydrochloric acid to the test-tube.

The mixture fizzes and a blue solution is seen in the test-tube.

The gas made in this reaction turns limewater milky.

(i) State the name of the gas made in this reaction.

..................................................................................................................................... [1]
(ii) Circle the negative ion present in L.
carbonate chloride nitrate sulfate

[1]

© UCLES 2022 0653/61/0/N/22



(c) Procedure for solid M
The student:

*  puts some dilute hydrochloric acid into a clean test-tube
* places a thermometer into the dilute hydrochloric acid

*  adds a small piece of solid M

tests the gas made.

All of solid M reacts.
Hydrogen gas is made, and heat energy is released.
The student observes a colourless solution.

Describe three other observations the student makes.

[Total: 7]
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3 Aqueous hydrogen peroxide is a colourless solution that decomposes to make water and
oxygen gas.

Fig. 3.1 shows the word equation for the decomposition of hydrogen peroxide.

hydrogen

; — water + oxygen
peroxide ¥g

Fig. 3.1

Manganese(I1V) oxide powder is added to aqueous hydrogen peroxide to allow the decomposition
to happen at room temperature.

Plan an investigation to determine the relationship between the mass of manganese(I'V) oxide
powder added and the volume of oxygen gas made.

You are provided with:

*  aqueous hydrogen peroxide
* manganese(IV) oxide powder.

You may use any common laboratory apparatus in your plan.

Include in your plan:

* the apparatus you will use

* a brief description of the method, explaining any safety precautions you will take
*  what you will measure

*  which variables you will keep constant

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

You may include a labelled diagram.

You may include a results table (you are not required to enter any readings in the table).

© UCLES 2022 0653/61/0/N/22
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4  Astudent uses a balancing method to determine the mass of a metre rule.

Fig. 4.1 shows the apparatus at balance.

IR B
| v
30g mass : : ' centre of
| | . metre rule metre rule
Ocm . A 50.0cm 100.0cm
pivot

Fig. 4.1 (not to scale)
(@) The 30g mass is fixed to the metre rule.

Fig. 4.2 shows the position of the mass on the metre rule.

I

13 1&//6 17 cm

Fig. 4.2

Determine the position ¢ of the centre of the 30g mass on the metre rule.
Explain your answer.

© UCLES 2022 0653/61/0/N/22
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(b) Fig. 4.3 shows part of the metre rule with the position of the pivot p at balance.

p

— T

39 40 41 42 cm

Fig. 4.3

(i) Record p to the nearest 0.1cm. o2 cm [1]
(ii) Calculate the distance u between the centre of the 30g mass and the pivot.

Use your answers in (a) and (b)(i) and the equation shown.

(iii) Calculate the distance v between the pivot and the 50.0 cm mark.
Use your answer in (b)(i) and the equation shown.

v=50.0-p

(c) Calculate the mass m of the metre rule.
Use your answers in (b)(ii) and (b)(iii) and the equation shown.
30u

m= 2=
4

Record your answer to two significant figures.

© UCLES 2022 0653/61/0/N/22 [Turn over
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(d) The student uses a newton meter to measure the weight W of the metre rule.

Fig. 4.4 shows the reading.

(i)

(i)

© UCLES 2022
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Fig. 4.4
Record the weight W of the metre rule shown in Fig. 4.4.

Give your answer to the nearest 0.1 N.

Calculate the mass m of the metre rule.

Use your answer to (d)(i) and the equation shown.

m= W x 100

0653/61/0/N/22
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(f) Two values are equal, within the limits of experimental accuracy, if they are within 10% of
each other.

Compare your values for m in (c) and (d)(ii).

Explain whether the two values of m are equal within the limits of experimental accuracy.

Include a calculation in your answer.

[Total: 13]
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1 Astudent investigates the effect of concentration of salt solution on osmosis in potatoes.

Procedure

The student:

2

step 1 cuts five pieces of potato, each having the shape shown in Fig. 1.1

10mm

10mm

step2 measures the initial mass of each piece of potato and records the values in Table 1.1

40mm

Fig. 1.1

step 3 puts one piece of potato into each of five different concentrations of salt solution (10.0%,
7.5%, 5.0%, 2.5% and 0.0%)

step 4 leaves the pieces of potato in the salt solutions for 24 hours

step 5 removes the pieces of potato from the salt solutions and dries them with a paper towel

step 6 measures the final mass of each piece of potato and records these values in Table 1.1.

Table 1.1
percentage concentration initial mass final mass change in mass
of salt solution /g /g /g

10.0 10.1 6.6 -3.5
7.5 9.9 6.7 -3.2
5.0 10.0 10.0 0.0
25 10.0
0.0 10.1 12.8 +2.7

(a) Fig. 1.2 shows the final mass reading on the balance for the piece of potato removed from

the 2.5% salt solution.

Fig. 1.2

(i) Record in Table 1.1 this reading to one decimal place.

© UCLES 2022
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(i) Calculate the change in mass for the piece of potato removed from the 2.5% salt solution.
Use the equation shown.
change in mass = final mass — initial mass
Record this value in Table 1.1. [1]
(b) Water moves into and out of the pieces of potato by osmosis.

* If more water moves into a piece of potato than out of it, the piece of potato gains mass.
* If more water moves out of a piece of potato than into it, the piece of potato loses mass.

(i) Circle the percentage concentrations of salt solution where more water moves out of the
piece of potato than into it.

10.0 7.5 5.0 25 0.0
[2]

(ii) Suggest what the student observes about the volume of the piece of potato removed
from the 10.0% salt solution.

..................................................................................................................................... [1]
(c) Suggest why the student dries the pieces of potato before measuring their final mass.
............................................................................................................................................. [1]
(d) The student repeats the procedure two more times.
Explain why repeating the procedure gives more confidence in the results.
............................................................................................................................................. [1]
[Total: 7]
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2 The pulse rate of a person increases during exercise.

After exercise, the pulse rate returns to its normal (resting) level.
The time taken for the pulse rate to return to its resting level is known as the recovery time.
Plan an investigation to determine the relationship between recovery time and the age of a person.
You may use any common laboratory apparatus in your plan.
Include in your plan:

* the apparatus you will use

* a brief description of the method, explaining any safety precautions you will take

*  what you will measure

*  which variables you will keep constant

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

You may include a results table (you are not required to enter any readings in the table).

© UCLES 2022 0653/62/0/N/22
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3 Astudent investigates some properties of sodium carbonate.

(@) The student measures the temperature change when solid sodium carbonate dissolves in
water.

Procedure

The student:

. adds distilled water to a beaker

*  measures the temperature of the water

J adds some solid sodium carbonate to the water

J stirs the mixture until all the sodium carbonate dissolves
*  measures the temperature of the solution.

Fig. 3.1 shows the two temperature readings.

__°C °C
— 30 30
20 20
temperature of temperature of
distilled water solution
Fig. 3.1
(i) Record in Table 3.1 these two temperature readings to the nearest 0.5°C. 2]
Table 3.1

temperature of distilled water/°C

temperature of solution/°C

temperature change/°C

(ii) Calculate the temperature change. Use the equation shown.

temperature _ temperature temperature
change B of solution ~ of distilled water
Record your answer in Table 3.1. [1]

© UCLES 2022 0653/62/0/N/22
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(b) The student measures the pH of aqueous sodium carbonate.

Procedure

The student:

The universal indicator turns a blue-purple colour.

Fig. 3.2 shows a pH colour chart.

adds three drops of universal indicator to aqueous sodium carbonate.

colour red orange ellow reen dark blue urple
g y g green purp
pH 1 4 6 7 8 10 14
Fig. 3.2

Estimate the pH of the aqueous sodium carbonate using the colour chart in Fig. 3.2.

© UCLES 2022
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(c) The student investigates the time it takes for solid sodium carbonate to completely react with
dilute hydrochloric acid.

Procedure

The student:

puts 25.0 cm? of dilute hydrochloric acid into a beaker

adds 0.5g of solid sodium carbonate to the dilute hydrochloric acid and immediately
starts a timer

stirs the reaction mixture

stops the timer when the mixture stops fizzing

records in Table 3.2 the reaction time to the nearest second.

The student repeats the procedure using different masses of sodium carbonate.

The results are shown in Table 3.2.

(i)

(ii)

© UCLES 2022

Table 3.2
mass of sodium carbonate | reaction time

/g /s

0.5 31

1.0 63

1.5 91.5
2.0 120

25 151

The student records one of the reaction times incorrectly.
Circle the incorrect value in Table 3.2.

Describe how this reaction time is recorded incorrectly.

0653/62/0/N/22



9

(iii) Describe the relationship between mass of sodium carbonate and reaction time.

(iv) The rate of reaction is calculated using the equation shown.

mass of sodium carbonate
reaction time

rate =

Calculate the rate of reaction when 2.0 g of sodium carbonate is used.

Give your answer to two significant figures.

rate of reaction = ..., g/s [2]
(v) The gas given off is carbon dioxide.

Describe the test for carbon dioxide. Include the observation for a positive result.

© UCLES 2022 0653/62/0/N/22 [Turn over



10
(d) The student is given a sample of a white solid.
The student tests the sample using a flame test.
The sample gives a lilac flame colour.
(i) Describe how to do a flame test.

You may include a labelled diagram in your answer.

(ii) The student concludes that the sample is not sodium carbonate.

Explain how the results from the flame test support this conclusion.

[Total: 13]
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4 Astudent makes a toy parachute by attaching a paper circle to an object using four cotton threads.

P

Fig. 4.1 shows the design.

paper circle

cotton thread
object

Fig. 4.1

The student investigates the relationship between the size of the paper circle and the time it takes
for the parachute to fall to the ground.

Procedure
The student:

* attaches a paper circle of radius r = 4.0cm to the object
* releases the parachute from a height h above the ground
*  measures the time it takes the object to fall to the ground
*  records this value in Table 4.1 as test 1

* repeats the test two times (test 2 and test 3).

The student repeats the procedure with paper circles of radius r = 8.5cm, 10.0cm, 12.5cm and
18.0cm.

© UCLES 2022 0653/62/0/N/22 [Turn over
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(a) Table 4.1 shows the results of the investigation.

The table is not complete.

Table 4.1

r r2 time to fall to the ground/s
/em /em? test 1 test 2 test 3 average

4.0 16 4.4 4.1 4.2 4.2

8.5 72 7.1 7.0 6.9 7.0
10.0 100 9.6 9.9 9.7 9.7
12.5 156 19.1 13.5 13.3 13.4
18.0 21.2 20.8

(i) Calculate the value of r? for the parachute with r = 18.0cm.
Record this value in Table 4.1.

(ii) Fig. 4.2 shows the stop-watch reading for test 3 of the 18.0 cm parachute.

[.-..-..:. ( 5

LIGC .::I]
MIN. SEC. 1/100s

Fig. 4.2
Record in Table 4.1 this reading to the nearest 0.1s.
(iii) Calculate the average time for the parachute with r=18.0cm.

Record in Table 4.1 this value to the nearest 0.1s.

© UCLES 2022 0653/62/0/N/22
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(b) One of the tests for the parachute with r = 12.5cm has an anomalous result for time.
(i) Circle the value of this anomalous result for time in Table 4.1. [1]

(i) Suggest what might cause an anomalous result like this.

..................................................................................................................................... [1]
() (i) On the grid, plot a graph of average time (vertical axis) against r? using the data in
Table 4.1.
[3]
(ii) Draw the best-fit straight line. [1]
(iii) State the relationship between average time and r2.
..................................................................................................................................... [1]

© UCLES 2022 0653/62/0/N/22 [Turn over
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(d) The student decides to make another parachute using a paper circle with a radius smaller
than 4.0cm.

Fig. 4.3 shows this paper circle, drawn full size.

paper circle

Fig. 4.3

(i) Use a ruler to measure the radius of this circle to the nearest 0.1 cm.

small.

[Total: 13]
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1 (a) Fig. 1.1 shows a photograph of a section of a star fruit (carambola) containing three seeds.

3
(t
<
Pe - o )‘sz
7
) 4
Fig. 1.1

(i) The distance between points P and Q on Fig. 1.1 represents the width of the star fruit.
Measure the width PQ on Fig. 1.1.
WIdth PQ = ..o mm [1]
(ii) The actual width of the star fruit is 80 mm.
Calculate the magnification of the photograph in Fig. 1.1.
Use the equation shown.

width of PQ in Fig. 1.1

magnification = actual width of star fruit

Magnification = .........cccccviiiiiiiiiii [1]

© UCLES 2022 0653/63/0/N/22
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(iii) In the box, make a large, detailed pencil drawing of the star fruit shown in Fig. 1.1.

[3]

(iv) On your drawing in (a)(iii), add a label line and the letter S to show one of the seeds. [1]

© UCLES 2022 0653/63/0/N/22 [Turn over
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(b) A student investigates the nutrient content of the star fruit.

Procedure

The student:

puts a small sample of the star fruit into each of four test-tubes
adds a different test solution to each test-tube
shakes the test-tubes and observes the results.

Table 1.1 shows the test solutions used and the colour after testing.

Table 1.1
test colour of colour of
test-tube solution test solution test solution conclusion
used before testing after testing
1 iodine solution blue-black
2 Bened_lct S blue no reducing sugar present
solution
3 biuret solution blue
universal
4 indicator green red
(i) Complete the third column of Table 1.1 by adding the colour of the test solutions
before testing. [3]
(ii) Complete the last column of Table 1.1 by stating a conclusion for each test. [3]
(iii) State why the conclusion for the Benedict’s test may not be correct.

© UCLES 2022

[Total: 13]
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2 Astudentinvestigates the effect of heat on solid sodium hydrogencarbonate.
Procedure
The student:
* adds 1.0g of solid sodium hydrogencarbonate to a test-tube
* heats the sodium hydrogencarbonate using the blue flame of a Bunsen burner for five minutes
e allows the test-tube to cool down
* measures the mass of the solid remaining in the test-tube.

The student repeats the procedure using different masses of sodium hydrogencarbonate.

The results are shown in Table 2.1

Table 2.1
mass of sodium hydrogencarbonate heated mass of solid remaining in the test-tube

/9 /9
1.0 0.8
2.0 2.7
3.0 25
4.0 34
5.0 4.2
6.0

7.0

(a) Fig. 2.1 shows the balance readings for 6.0g and 7.0 g of sodium hydrogencarbonate heated.

& J

6.0 g of sodium hydrogencarbonate 7.0g of sodium hydrogencarbonate

Fig. 2.1

Record in Table 2.1 these readings to one decimal place. [2]

© UCLES 2022 0653/63/0/N/22
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(b) (i) On the grid, plot a graph of mass of solid remaining in the test-tube (vertical axis) against

mass of sodium hydrogencarbonate heated.

(i)
(iif)
(iv)

(v)

© UCLES 2022

[3]
Circle the anomalous point on the graph. [1]
Draw the best-fit straight line. [1]

Describe the relationship between the mass of solid remaining in the test-tube and the
mass of sodium hydrogencarbonate heated.

Use your graph to estimate the mass of solid remaining in the test-tube when 4.7 g of
solid sodium hydrogencarbonate is heated.

mass of solid remaining in the test-tube = ............oco g [1]

0653/63/0/N/22 [Turn over
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(c) The student concludes that when sodium hydrogencarbonate is heated it breaks down to
form a gas.

(i) Explain how the results in Table 2.1 support this conclusion.

..................................................................................................................................... [1]
(ii) The student thinks that the gas given off is carbon dioxide.
Describe the test for carbon dioxide and state the observation for the positive result.
LT PRSP
ODSEIVALION .o
[1]

(d) Suggest why the student heats the test-tube with the blue flame of a Bunsen burner instead
of the yellow flame.

(e) The student thinks there is still some unreacted sodium hydrogencarbonate left in the
test-tube after heating for five minutes.

Suggest what the student does to test if there is any unreacted sodium hydrogencarbonate
left in the test-tube.

[Total: 13]
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3 Astudent determines the thermal energy lost by a beaker of water when an ice cube melts in the
water.

(@) The student measures 100cm3 of water and pours it into a beaker.

Suggest a suitable piece of apparatus to measure 100 cm? of water.

(b) The student measures the initial temperature T, of the water.

Fig. 3.1 shows the thermometer reading.

°C

30

20

Fig. 3.1

Record the initial temperature T, of the water to the nearest 0.5°C.

(c) Procedure
The student:
. adds an ice cube to the beaker of water
. waits for the ice cube to melt
. stirs the water
* measures the final temperature T, of the water.

Suggest why stirring the water improves the accuracy of the measurement of T..

© UCLES 2022 0653/63/0/N/22
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(d) The final temperature T, = 10.5°C.
Calculate the change in temperature AT of the water in the beaker.
Use your answer in (b) and the equation shown.

AT=T-T,

(e) Calculate the thermal energy E lost by the water in the beaker as the ice cube melts.
Use the equation shown.
E =420 x AT

Give your answer to two significant figures.

E o et J 2]

(f) The thermal energy lost by the water is less than the thermal energy needed to melt the ice
cube.

Suggest where the extra thermal energy comes from.

[Total: 7]
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4 A student wants to determine whether the resistance of a wire is related to the metal used to make
the wire.

The student has wires made of three different metals: constantan, nichrome and tungsten.

The resistance R of a wire is calculated using the equation:

R =

~I<<

where V is the potential difference (p.d.) across the wire and I'is the current in the wire.

Plan an investigation to determine whether the resistance of a wire is related to the metal used to
make the wire.

You are provided with:

e  constantan wires of different lengths and thicknesses
* nichrome wires of different lengths and thicknesses
* tungsten wires of different lengths and thicknesses.

You may use any common laboratory apparatus in your plan.
Include in your plan:

* the apparatus you will use, you may include a circuit diagram

*  a brief description of the method, including the measurements you will make

*  which variables you will keep constant

* aresults table to record your measurements (you are not required to enter any readings in
the table)

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