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1 You are going to investigate the nutrient content of three solutions A, B and C.

You are provided with Benedict’s solution, biuret solution and iodine solution.

(a) Procedure

*  Add about 1cm depth of solution A to each of three test-tubes.

* Add about 1cm depth of Benedict's solution to one of these test-tubes containing
solution A and place this test-tube in a hot water-bath for at least 3 minutes. You should

continue with the rest of this procedure during this time.

Add the same depth of biuret solution to the second test-tube containing solution A.

* Add a few drops of iodine solution to the third test-tube containing solution A.

(i) Record, in Table 1.1, your observations of the final colours for each of the three test-tubes.

Table 1.1
, observation with observation with biuret | observation with iodine
solution o ) . .
Benedict’s solution solution solution
A
B
C

[3]

(ii) Using clean test-tubes, repeat the procedure in (a) with solution B instead of solution A.

Record your observations in Table 1.1.

[2]

(iii) Using clean test-tubes, repeat the procedure in (a) with solution C instead of solution A.

Record your observations in Table 1.1.

(b) Use your observations in Table 1.1 to state the nutrients present in each solution.

solution A contains

solution B contains

solution C contains

© UCLES 2018
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(c) State and explain one safety precaution you used when carrying out the tests.
SAFELY PrECAULION ..ot e e e e e e e e e e e et r e e e e e e e

123 01 E= 1 = o) o R PPUERPPR

(d) Describe the method used to test a liquid for the presence of fat.
Include the observation for a positive result.

L4111 T0 Lo R

(e) A student investigates the nutrient concentration in some food samples using Benedict’s
solution.

Benedict’s solution will give a range of colours depending on the concentration of the nutrient
for which it is testing.

State two variables which need to be controlled in this investigation.
A2 =1 o] =

VAT 2 oo
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Notes for Use in Qualitative Analysis for this question are printed on page 12.

You are going to investigate the thermal decomposition of metal carbonates and identify the metal
ion in metal carbonate L.

(@) (i) Procedure

Add about 3cm depth of limewater to a test-tube.

Connect the bung of a delivery tube to a hard-glass test-tube containing copper
carbonate.

Place the delivery tube into the limewater as shown in Fig. 2.1.
delivery tube

—)

]_—limewater

000f

G

carbonate

Fig. 2.1

Heat the test-tube containing the copper carbonate with a hot flame and start the
stopclock.

When the limewater becomes milky, stop the stopclock, remove the delivery tube
from the limewater and stop heating to avoid suck-back.

Record, in Table 2.1, the time to the nearest second as well as any colour change
in the solid. [1]

Table 2.1

name of metal carbonate time/s colour change

copper carbonate

magnesium carbonate

© UCLES 2018
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(ii) Repeat the procedure in (a)(i) with the magnesium carbonate instead of copper
carbonate.

Use fresh limewater.

Stop the stopclock when the limewater has become the same milky colour as in (a)(i).

[1]
(iii) Repeat (a)(ii) with L instead of magnesium carbonate.
Keep the test-tube containing the result of heating L for the procedure in (c¢). [1]

(iv) Place the three metal carbonates in order of rate of turning limewater milky (speed of
thermal decomposition).

o [T fastest
2
3 s slowest [1]

(v) Name the gas that is produced by the thermal decomposition of a metal carbonate.

....................................................................................................................................... [1]
(b) (i) Suggest two reasons why the results in this experiment may be inaccurate.
T ettt e et ——eeeeet—eeeeee—eeeeaeetteeeeaeteeeeeaaateeeaaiateeeeaatteeeeaareeaeeanareeeeaans
2 e —eeeeee—eeee e e a——eeeaeat—eeeeaoateeeeaa—teeeeaaateeeeeataeeeeaataeeeeaanareeeeananeeeaannnes
[2]

(ii) This experiment may be improved by carrying out the process for each metal carbonate
three times.

Explain how this will improve the experiment.

© UCLES 2018 0654/52/0/N/18 [Turn over
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The rate of gas production when metal carbonates are heated can be measured without
the use of limewater.

Suggest an alternative method of measuring the rate of gas production.

Include a diagram to show what replaces the test-tube of limewater and state what
should be measured.

(c) Procedure

(ii)

© UCLES 2018

Empty into a beaker the solid contents of the hard-glass test-tube in which L was heated.
Add about 20 cm3 of dilute sulfuric acid into the beaker and use the stirring rod to stir well.
If any solid remains, filter the resulting mixture into a clean test-tube.

Add about 1cm depth of the resulting solution to a large test-tube for use in (c)(i).

Slowly add ammonia solution to the resulting solution from (c) until there is no further
change.

Record your observations.

Use your observations in Table 2.1 and (c)(i) to identify the metal ion in L.

MEAl ION N LS oo [1]

0654/52/0/N/18
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(d) The order of reactivity of the three metals in the metal carbonates is shown.

magnesium most reactive
L
copper least reactive

Describe the relationship between the reactivity of the metals and the rate of thermal
decomposition of their metal carbonates.

You may wish to use (a)(iv) or Table 2.1.

© UCLES 2018 0654/52/0/N/18 [Turn over
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3  You are going to investigate how the power produced in a resistance wire XY depends upon its

length.

The circuit shown in Fig. 3.1 has been set up for you.

resistance wire metre rule

sliding contact

power supply switch
Fig. 3.1

(@) (i) Procedure

Close the switch.

Place the sliding contact C on the resistance wire XY at a length [ = 10.0cm from
end X.

Record, in Table 3.1, the current I flowing through the wire.
Record, in Table 3.1, the potential difference V across the wire.

Open the switch.
[2]

Table 3.1

length I/cm

potential difference

current I /A V/V

power P/ ..........

10.0

20.0

40.0

60.0

80.0

© UCLES 2018
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(i)

(iii)
(iv)

(v)

© UCLES 2018
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Calculate and record in Table 3.1 the power P produced in the 10.0cm length of the wire
using the equation shown.

P=IxV
[1]

Complete Table 3.1 by adding the correct unit for power at the top of the column. [1]

Repeat the procedure in (a)(i) and the calculation in (a)(ii) for values of [ = 20.0cm,
40.0cm, 60.0cm and 80.0cm.

Record, in Table 3.1, your values of I, V and P.

[4]
State why it is important to open the switch between taking readings.

0654/52/0/N/18 [Turn over
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(b) (i) On the grid provided, plot a graph of P (vertical axis) against I. Start your axes at (0,0).

[3]

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

(c) Use your graph to suggest the relationship between the power P produced in the wire and its
length L

Explain your answer.

(= P= YA T0] T 1 o PO SRUPPPPPN
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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

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

sulfate (SO42‘) acidify with dilute nitric acid, then add | white ppt.

[in solution] aqueous barium nitrate

Tests for aqueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueous ammonia

ammonium (NH,")

ammonia produced on warming

copper(II) (Cu?*)

light blue ppt., insoluble in excess

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

iron(II) (Fe2*)

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(III) (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

gas

test and test result

ammonia (NH,)

turns damp red litmus paper blue

carbon dioxide (CO,)

turns limewater milky

chlorine (Cl,)

bleaches damp litmus paper

hydrogen (H,)

‘pops’ with a lighted splint

oxygen (O,)

relights a glowing splint
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