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1 You are going to investigate the movement of molecules through a cell membrane.

You are provided with some dialysis (Visking) tubing that can act like a cell membrane.
This tubing allows small molecules to pass through it but not large molecules.
(@) Procedure

* Take a piece of dialysis tubing. It is closed at one end with a knot.

* Rub gently at the end without the knot to open the tube.

e Using a syringe, carefully add 2cm? of iodine solution into the dialysis tubing.

e Tie the open end with a knot to enclose the iodine solution and make a bag.

*  Thoroughly rinse the outside of the bag with water.

(i) Record in Table 1.1 for time t = 0:

e the colour of the iodine solution in the bag

o the colour of the starch solution in the beaker.

Table 1.1

time t colour of solution

/' minutes bag beaker

0

1

[1]
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(i) Procedure

* Place the bag containing iodine solution into the beaker of starch solution as shown
in Fig. 1.1.

solution
starch solution—_|

Fig. 1.1

e  Start the stop-clock.

*  Every minute for five minutes, carefully lift the bag above the starch solution to
observe the colour in the bag and the colour in the beaker. Return the bag to the
beaker of starch solution after each reading.

Record all colours in Table 1.1. [3]

(b) lodine solution is a test for starch.

Dialysis tubing allows small molecules to pass through it but not large molecules.

Explain your observations for the colour of the solution inside the bag and the colour of the
solution in the beaker after five minutes.

Use the information provided and your results from Table 1.1.

Include ideas about the size of molecules in your answer.

............................................................................................................................................. [3]
(c) Suggest why a syringe is used in the procedure instead of a measuring cylinder.

............................................................................................................................................. [1]
(d) Suggest why the dialysis tubing is rinsed in the procedure.

............................................................................................................................................. [1]
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(e) Atlower temperatures, molecules move more slowly.
A student does the procedure at a lower temperature.

Suggest how this affects the results.

............................................................................................................................................. [1]
(f)y Starch is broken down into reducing sugar by the enzyme amylase.
State the name of the reagent used to test for the presence of reducing sugar.
Include the colour observed for a positive result.
=T 1o [0 ) SO SUPPR
(0] 0 LST=T V= 11T ] o TP PP PPPPUPPPPPPP
[2]

[Total: 12]
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2  Fig. 2.1 shows a magnified section through part of a leaf.

© UCLES 2022 0654/52/M/13/22
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(@) Inthe box, make a large pencil drawing of only the cell labelled C and the 5 cells touching it.

Do not draw any other cells.

[3]
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(b) (i) The distance between the points A and B in Fig. 2.1 shows the thickness of the leaf.
Draw a line between points A and B in Fig. 2.1.
Measure the length of line AB in Fig. 2.1.
Record this length in millimetres to the nearest millimetre.
length of line AB iN Fig. 2.1 = ... mm [1]
(i) The thickness of the actual leaf at AB is 0.75mm.
Calculate the magnification m of the photograph.

Use the equation shown.

_length of line AB in Fig. 2.1
~ thickness of the actual leaf at AB

(c) Ateacher states that the thickness of the actual leaf measured between points A and B does
not show the thickness of the whole leaf.

Suggest why the teacher is correct.

State how you can improve confidence in the measurement of the thickness of the whole
leaf.

suggestion

[Total: 8]
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3 You are going to investigate the rate of reaction when calcium carbonate reacts with dilute
hydrochloric acid.

(@ (i) Procedure

*  The apparatus is set up as shown in Fig. 3.1.

inverted measuring cylinder

conical flask

Fig. 3.1

*  Remove the stopper from the conical flask.

e Use a 50cm? measuring cylinder to place 25cm3 of dilute hydrochloric acid into the
conical flask.

e Add all of the calcium carbonate to the conical flask and quickly replace the stopper.
Immediately start the stop-watch.

* Record in Table 3.1 the volume of gas in the inverted measuring cylinder every
60 seconds for 300 seconds.

Table 3.1

time/s volume of gas/cm?3
0
60
120
180
240
300

[4]

(i) State the name of a piece of apparatus suitable for measuring the volume of dilute
hydrochloric acid more accurately.

© UCLES 2022 0654/52/M/3/22
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Suggest which reagent, calcium carbonate or dilute hydrochloric acid, is in excess.

Give a reason for your answer.

Suggest why the volume of gas you collected in this experiment is less than the volume
of gas expected.

..................................................................................................................................... [1]
On the grid, plot a graph of volume of gas (vertical axis) against time.

[3]
Draw the line of best-fit which shows how the volume of gas changes with time. [1]
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(iii) A faster reaction has a steeper line than a slower reaction.

© UCLES 2022

When the reaction is finished, there is no more increase in the volume of gas given off.
Describe how the rate of the reaction changes during the course of this reaction.

Explain how your graph shows these changes.

[Total: 14]
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4 You are going to identify the ions present in solution R.

(a) Procedure

13

Place 2cm depth of solution R into each of four test-tubes.

Do tests 1 to 4 as shown in Table 4.1 on the separate samples of solution R.

Record your observations in Table 4.1.

Table 4.1

test

observations

add a few drops of aqueous
ammonia

add excess aqueous ammonia

add a few drops of aqueous
sodium hydroxide

add excess aqueous sodium
hydroxide

add 1 cm depth of dilute nitric
acid and 1cm depth of aqueous
barium nitrate

add 1 cm depth of dilute nitric
acid and 1cm depth of aqueous
silver nitrate

(b) State the two ions present in solution R.

© UCLES 2022
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[Total: 6]
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5 You are going to investigate the resistance of different combinations of identical lamps.

The circuit shown in Fig. 5.1 has been set up for you. This is circuit 1.

®

Fig. 5.1

circuit 1

(@) On Fig. 5.1, draw the symbol for a voltmeter connected to measure the potential difference
between point X and point Y.

(b) Procedure

[2]

*  Connect the voltmeter into circuit 1 to measure the potential difference between X and Y.

] Close the switch.

* Record in Table 5.1 the potential difference V and the current I.

*  Open the switch.

Table 5.1

circuit

VIV

/A

R/Q

© UCLES 2022
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(c) Procedure

] Disconnect the voltmeter.
e Connect the circuit as shown in Fig. 5.2. This is circuit 2.

<A> circuit 2
X ® ® Y

Fig. 5.2

* Reconnect the voltmeter to measure the potential difference between X and Y.
*  Close the switch.
* Record in Table 5.1 the potential difference V and the current I.
*  Open the switch.
[2]

(d) Procedure

e Disconnect the voltmeter.
*  Connect the circuit as shown in Fig. 5.3. This is circuit 3.

<A> circuit 3
—R—R—Q-

Fig. 5.3

* Reconnect the voltmeter to measure the potential difference between X and Y.
*  Close the switch.
* Record in Table 5.1 the potential difference V and the current I.
*  Open the switch.
[2]

(e) Calculate and record in Table 5.1 the total resistance R in each circuit.

Use the equation shown.

Py
I
=<

[2]
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(f) A student suggests that if each lamp has the same resistance, the resistance R in circuit 3
should be equal to 1.5 times the resistance R in circuit 2.

Two quantities can be considered equal, within the limits of experimental error, if their values
are within 10% of each other.

State if your results support the student’s suggestion.

Justify your statement by doing a calculation using appropriate values of R from Table 5.1.

(g) Another student finds that in their circuit 3, the lamps do not light up.

Suggest one observation that the student makes to check if one of the lamps is broken.

[Total: 13]
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6 Plan an experiment to investigate how the area of the water surface in a beaker affects the rate of

cooling of hot water in the beaker.

18

Fig. 6.1 shows the area of the water surface.

< —
—100
| APPROX
S ST
—60
100m| |—49 —}—————Water
\‘j

You are provided with:

* asupply of hot water

o a set of different sized beakers made from the same material, but with different areas of water
surface. The beakers are lagged with insulation on their sides and bases.

You may use any other common laboratory apparatus.

area of the water surface

Fig. 6.1

You are not required to do this investigation.

Include in your plan:

* any other apparatus needed

* a brief description of the method, including what you will measure and how you will make

sure your measurements are accurate
e the variables you will control

* 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.

You may include a labelled diagram if you wish.

© UCLES 2022
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Tests for anions
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NOTES FOR USE IN QUALITATIVE ANALYSIS

anion

test

test result

carbonate (CO)

add dilute acid

effervescence, carbon dioxide
produced

chloride (CI7) acidify with dilute nitric acid, then white ppt.

[in solution] add aqueous silver nitrate

bromide (Br-) acidify with dilute nitric acid, then cream ppt.

[in solution] add aqueous silver nitrate

nitrate (NO3") add aqueous sodium hydroxide, then | ammonia produced
[in solution] aluminium foil; warm carefully

sulfate (SO42‘) acidify, then add aqueous barium white ppt.

[in solution] nitrate

Tests for agueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueous ammonia

ammonium (NH,")

ammonia produced on warming

calcium (Ca2")

white ppt., insoluble in excess

no ppt., or very slight white ppt.

copper(ll) (Cu?)

light blue ppt., insoluble in excess

light blue ppt., soluble in excess,
giving a dark blue solution

iron(ll) (Fe2")

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(111) (Fe3*)

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc (Zn®*)

white ppt., soluble in excess, giving a
colourless solution

white ppt., soluble in excess, giving a
colourless solution

Tests for gases

Flame tests for metal ions

gas test and test result metal ion flame colour
ammonia (NH,) turns damp red litmus paper blue lithium (Li*) red

carbon dioxide (CO,) | turns limewater milky sodium (Na*) yellow
chlorine (Cl,) bleaches damp litmus paper potassium (K*) lilac
hydrogen (H.) ‘pops’ with a lighted splint copper(ll) (Cu?*) | blue-green

oxygen (O,)

relights a glowing splint
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