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1 You are going to investigate the nutrient content of yogurt and rice water.
You are provided with Benedict’s solution, biuret solution and iodine solution.
Procedure
1. Add about 1cm depth of yogurt to each of three test-tubes.
2. Add about 1 cm depth of Benedict’s solution to one test-tube and place in a hot water bath for
at least 3 minutes.
You may carry out step 3 and step 4 while you are waiting.
3. Add about 1 cm depth of biuret solution into the second test-tube.
4. Add a few drops of iodine solution to the final test-tube.

5. Using clean test-tubes repeat steps 1 — 4 with rice water instead of yogurt.

(a) Record in Table 1.1 your observations of the final colour observed in each test-tube.

Table 1.1
observation with observation with observation with
food sample o : ; . L .
Benedict’s solution biuret solution iodine solution
yogurt
rice water

[4]
(b) State the nutrients present in each food sample. Use your observations in Table 1.1.
L0 T 8T o0 g1 =] 1
FICE WALET CONTAINS ...oeiiiiiiiiei e
[3]
(c) State and explain a safety precaution you used when carrying out the tests.
ST Y=Y 0L (== LU 1 0] o
EXPIANATION .o r e e e rr e e e e e e e e e e e e e e aaaa
[1]
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(d) A student wants to compare concentrations of the nutrient tested for with Benedict's solution.

State one variable that would need to be kept the same.

(e) A student carries out this investigation but also tests samples of protein, reducing sugar and
starch with the three test solutions.

Explain how this improves the investigation.

(fy (i) A student tests a liquid for the presence of fats by adding two substances. He gets a

© UCLES 2019

positive result.

Name the two substances added in the test.

[Total: 13]
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2 You are provided with half a tomato.

(&) Inthe box, make an enlarged detailed pencil drawing of the cut surface of the tomato.

(b) ()

(i)

© UCLES 2019

[4]
Measure the actual width of the cut surface of the tomato.
Record this actual width in millimetres to the nearest millimetre.
actual width ........ccooooiiii . mm [1]
Draw a line to show this width on your drawing.
Measure and record the length of this line in millimetres to the nearest millimetre.
width on drawing .......cccceevveeeiiieiiciie e, mm [1]

0654/52/0/N/19
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(iii) Use your measurements in (b)(i) and (b)(ii) to calculate the magnification m of your
drawing. Use the equation shown.

m = width on drawing
actual width

[Total: 7]
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3 You are going to investigate the reaction between zinc powder and copper sulfate solution.

(a) Record the colours of the zinc powder and the copper sulfate solution.

COIOUT OF ZINC POWAET ...ttt e e as

colour of copper sulfate SOIULION ..........coooiiiiiiii

[1]

(b) (i) Measure the temperature of the copper sulfate solution.

Record in Table 3.1 this value to the nearest 0.5°C for time = 0.

Table 3.1

time temperature
/s /°C

30

60

90
120
150
180
210
240
270
300

[1]

(i) Procedure

© UCLES 2019

Place all of the zinc powder in the plastic cup.

Use the measuring cylinder to add 20 cm? copper sulfate solution to the zinc powder
in the plastic cup.

Start the stopclock.
Stir the mixture continuously.

Measure the temperature of the mixture every 30 seconds for 300 seconds
(5 minutes).

Record in Table 3.1 the values to the nearest 0.5°C.

Pour some of the mixture into a test-tube and keep for use in (c)(iv).
[2]
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.
(c) (i) Use your results in Table 3.1 to plot a graph of temperature against time.
You do not need to start the temperature axis at zero.
temperature
/°C
time/s
[2]
(i) Draw the best-fit smooth curve. [1]
(ili) Use the graph to find the maximum temperature reached during the experiment.
Mark this temperature on your graph.
maximum teMPErature ..........cccceeeeeeeeeeeeecie e °C [2]
(iv) Record the colours of the solid and the liquid in the mixture from (b)(ii).
0] T PSP PO PP P PUPPPP PP
[0 T PR RR
[1]
(v) Use your observations in (a) and (c)(iv) to suggest the name of one of the products of

© UCLES 2019

this reaction.
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(d) Suggest why the maximum temperature in the experiment should be more accurate when
read from the graph than from the results in Table 3.1.

[Total: 12]
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4 Notes for use in Qualitative Analysis for this question are printed on page 16.

You are going to find out which one of the four solutions H, J, K or L is sodium hydroxide solution.

The other three are solutions of the same acid but each has a different concentration.

You will identify the acid and place them in order of concentration.

Note that solutions H, J, K and L will be required for (a), (b) and (c).

(@) You are supplied with the listed chemicals and you may not use any other chemical or testing
materials.

barium nitrate solution
copper sulfate solution
silver nitrate solution

Using these chemicals, carry out tests on samples of solutions H, J, K and L to determine
which is sodium hydroxide solution.

(i) State which one of these chemicals gives a positive result that identifies which solution

(i)

© UCLES 2019

H, J, K or L is sodium hydroxide solution.
Record your observation for this test.
ChEMICAL oo

(0] 0 1-Y=] A V2= 11 (0] o HPTUTT TR TP

State which solution H, J, K or L is sodium hydroxide solution.

o] (V11 0] o R is sodium hydroxide solution [1]

0654/52/0/N/19 [Turn over
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The other three solutions not identified in (a)(i) are different concentrations of the same
acid.

Use the marble chips supplied and your knowledge of rates of reaction to carry out a
controlled test to place the three solutions in order of concentration.

State one variable that you have controlled.

Record the observations that will allow you to put the acids in order of concentration.

CONrolled VariabIe ..........uiiiiiii e
solution ........cceevveeveeeene, observation ...
solution ......ccceeeeeeiiiinnn, (0] 0 1ST=T 4 V7= 1 0] o KRR
solution .......ceevevvveveenneee, observation ..o

Use the observations in (b)(i) to state the order of concentration of the three solutions of
acid.

Explain how you use the observations to find the order of the concentrations.
most concentrated acid is  ....ccciiieiiineeennenn
least concentrated acid is  ..........cceeeeieee,

L2 0] F= T = (o o 1

(c) Carry out tests to identify the acid in the three solutions used in (b).

You may only select from the chemicals listed in (a).

State the chemical and observation which allows you to identify the acid.

Name the acid.

(o 1111 01 o7= | PRI

(o] o111 V7= 11101 PP

© UCLES 2019
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5 You are going to determine an approximate value for the specific heat capacity of glass.

The specific heat capacity ¢ of glass is the amount of thermal energy required to raise the
temperature of 1g of glass by 1°C.

You are provided with hot water and cold water. The cold water is at room temperature.

(@) (i) Use the balance provided to find the mass m of beaker P to the nearest gram.

(i) Procedure

(b) (i)

(i)

Pour 100cm? of cold water into beaker P.
Measure and record the temperature 6, of the cold water to the nearest 0.5°C.

Keep the water in beaker P to use in (b)(ii).

Pour hot water into beaker Q up to the line marked on the side of the beaker.
Place the thermometer into the hot water.

Wait until the reading on the thermometer stops rising.

Measure and record the temperature 6, of the hot water.

Keep the water in beaker Q to use in (b)(ii).

As soon as you have recorded the temperature of the hot water in (b)(i), pour the
hot water from beaker Q into the water in beaker P.

Stir the mixture.

Measure and record the temperature 6, of the mixture.

(c) Explain why stirring the mixture leads to a more accurate measurement of the water
temperature in (b)(ii).

................................................................................................................................. [1]
(d) (i) Calculate the rise in temperature (6, — 6,) of the cold water
(B3=601) = oo °C [1]
(if) Calculate the fall in temperature (6, — 6,) of the hot water.
()= 63) = oo °C [1]

© UCLES 2019
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(e) (i) Calculate the gain in thermal energy E_ of the cold water. Use the equation shown.

E, =420 x (6, - 6,)

(if) Calculate the loss in thermal energy E, of the hot water. Use the equation shown.

E,, = 420 x (6, — 6,)

(f) The difference between E, and E_ is approximately equal to the thermal energy Eg gained by
the glass beaker P.

(i) Use your answers to (e)(i) and (e)(ii) to calculate the thermal energy gained by the glass.
Use the equation shown.

(i) Use your answers to (a)(i), (d)(i) and (f)(i) to calculate the specific heat capacity ¢ of
glass. Use the equation shown.

Eg=mxc><(03—01)

C T s J/g°C [2]

(g) Suggest one practical reason why your value for the specific heat capacity of glass is not
accurate.

[Total: 13]
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6 A student investigates how the resistance of a wire depends upon its length.

To calculate resistance he uses the equation shown.

The apparatus available is listed.

*  power supply

e ammeter

e voltmeter

e switch

o several metres of resistance wires of different materials and thicknesses
o metre rule

*  wire cutters

*  connecting leads

e crocodile clips

o beaker of cold water

Plan an experiment to investigate how the resistance of the wire depends upon its length.

You must select apparatus for your experiment from the list above. You may not use any other
apparatus.

You are not required to carry out this investigation.
Include in your answer:

e adiagram of the circuit you would use

*  how you would carry out the experiment

e the key variables you would control

e a table with column headings to show how you would present your results (you are not
required to enter any readings in the table)

*  how you would use your readings to come to a conclusion.

© UCLES 2019 0654/52/0/N/19
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[Total: 7]
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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 (NO;") 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 (Cu?*)

light blue ppt., insoluble in excess

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

iron(l1) (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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