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1 You
with

are going to investigate what happens when two different metals, iron and magnesium, react
aqueous copper(ll) sulfate.

Read all the instructions carefully before starting the experiments.

Instructions

You

(@)

are going to carry out two experiments.
Experiment 1

Use a measuring cylinder to pour 25cm® of aqueous copper(ll) sulfate into the polystyrene
cup provided. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record
your results in the table.

At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record
your results in the table.

time/s 0 30 60 90 120 150 180 210 240 270 300
temperature | 70,55 20.5| 2045 | 22.923-0| WO B 25 | 950[25-0(28:0
WD
[2]
(b) Experiment 2

Empty the polystyrene cup and rinse it with water.

Use a measuring cylinder to pour 25cm?® of aqueous copper(ll) sulfate into the polystyrene
cup. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial temperature
of the solution and then the temperature after 30 seconds and 60 seconds. Record your results
in the table.

At 60 seconds add all of the magnesium to the aqueous copper(ll) sulfate and stir the mixture
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record
your results in the table.

timel/s 0 30 60 a0 120 150 180 210 240 270 300
temperature |0y, 926505 | FHNB65|%6.0[85.0[%3-5| R -0[18-5 765
(2]
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Mark scheme

table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor's

table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s

all points correctly plotted + half a small square
smooth line graphs
labelled

value from graph
—60s

(a)(ii)

value from graph
shown clearly

room temperature or initial temperature from results table
reaction has finished/stopped

more readings/points/data
smoother curve/better or more accurate graph

polystyrene is an insulator/copper is a (good) conductor
reduced heat losses
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4 Select } MIDDLE Low
(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs. page
Clearly label the graphs.
O T A
i r HH R EERREE Your
, D mEm mEEeEE Mark Q1 Mark scheme
80 | fHHH H HHHH (a) table of results for Experiment 1
! | | HIH IH 1(a) temperature boxes completed correctly
HHHHHT T results comparable to supervisor's
11 1 B T
RS i
70HF 1 T (b) table of results for Experiment 2
i HH ! ] as 1(b) temperature boxes completed correctly
mn o FH - results comparable to supervisor’s
i Saasd IR e R AR LR AR REURARRRRRARERAREHARES SRCES ;
. } | HH | i . HHH HH . 1(c) (c) all points correctly plotted + half a small square
T T mau K smooth line graphs
'Eeoglperature 50‘."-:! ENE AN P | I labelled
seasss - B i : (d)(i) value from graph
Tt 1 T I 1(d)(i
so-beEH HHHH ; B (d)ti) -60s
T
L1 INEEI J I L 4 { | | | I Hhe H
4 b LR + i 1 + 4 1+
‘ il Il 1H | | ]{ | ';5 1(d)(ii) (d)(ii) value from graph
04 A H R shown clearly
SEs SIS SR SR ISEE
e ] M :
20—t - 4 - ! (e) room temperature or initial temperature from results table
HH f H ! . | 1(e) reaction has finished/stopped
AT THETE T
qo-HEEH ! L mEEE TN ]
0 60 120 180 240 300 360 (f) more readings/points/data
frels 1(f) smoother curve/better or more accurate graph
[4]
(d) (i) I:;gn;ez;:g's.graph, deduce the temperature of the mixture in Experiment 1 after Q) polystyrene is an insulator/copper is a (good) conductor
Show clearly on the grid how you worked out your answer. 1(g) reduced heat losses
(ii) Fromyour graph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
Show clearly on the grid how you worked out your answer. 6
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(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explam your answer.

e gt RS 5@\0»':1@3%
MW (f’_oc;ﬁo'\ \AOU@\’\@K’_ Q\D?Q?d .......................................... )

(f) Suggest an advantage of taking the temperature readings every 15 seconds.
Mok e {dmb\i ............. oS ovearss mcmydcge

(g} Explain why a polystyrene cup is used in the experiments and not a copper can.

Suupee 0N M2 AGPS. Neeka, LREQ
CDPQ@‘:)C‘(, 1o ol ANCH W AR € W ok 2]

[Total: 18]
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(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor's

(b) table of results for Experiment 2
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(c) all points correctly plotted + half a small square
smooth line graphs
labelled

(a)(i) value from graph
—60s

(d)(ii) value from graph
shown clearly

(e) room temperature or initial temperature from results table
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4 Spi,lggt } MIDDLE Low
1 You are going to investigate what happens when two different metals, iron and magnesium, react
with aqueous copper(l1) sulfate.

Read all the instructions carefully before starting the experiments.
Your
Instructions Mark Q1 Mark scheme

You are going to carry out two experiments. (a)

table of results for Experiment 1
(a) Experiment 1 1(a) temperature boxes completed correctly
results comparable to supervisor's

Use a measuring cylinder to pour 25cm® of aqueous copper(ll) sulfate into the polystyrene
cup provided. Put the polystyrene cup into a 250 cm?® beaker for support. Measure the initial -
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record (b) table of results for Experiment 2

your results in the table. 1(b) temperature boxes completed correctly
results comparable to supervisor’s

At 60 seconds add all of the iron to the aqueous copper(Il) sulfate and stir the mixture
continuously with the thermometer. :

c all points correctly plotted + half a small r
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(c) (c) Smrz)oth line IZD all square
your results in the table. ¢ Ine graphs
labelled
time/s 0 30 60 90 120 150 180 210 240 270 300
temperature | _ g - (d)(i) value from graph
1°C & (&7 | IF) 3| 202 A2 22123 |23 |44 R 1an -60s
[2
(b) Experiment 2 (d)(ii) value from graph
ii shown clearl
Empty the polystyrene cup and rinse it with water. 1(d)(ii) Y
Use a measuring cylinder to pour 25cm? of aqueous copper(ll) sulfate into the polystyrene
cup. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial temperature L
of the solution and then the temperature after 30 seconds and 60 seconds. Record your rgsults (e) room_ tempera_tL_Jre or initial temperature from results table
in the table. 1(e) reaction has finished/stopped

At 60 seconds add all of the magnesium to the aqueous copper(Il) sulfate and stir the mixture
continuously with the thermometer.

(f) more readings/points/data
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(f) smoother curve/better or more accurate graph
your results in the table.
time/s 0 30 60 90 120 150 180 210 240 270 300 @ | - - | / - ( a q
: g polystyrene is an insulator/copper is a (good) conductor
temperature ] - - - _
e 1 '% 1% |60 xR 8@) VD P 7, 2 7% 1(g) reduced heat losses

[2]
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(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs.
Clearly label the graphs.

temperature

/°C

(d) (i)

(ii)

901

11 11

80

70

60

T

40+

30

R
e
1

R sezaazaazaiaz

==

Ll

IHIEEEREEEE R e SEEEEREE.

H
i
1

0 I 60,4 120 ®'se 180 240 300 360

time/s

(4]

From your graph, deduce the temperature of the mixture in Experiment 1 after
135 seconds.
Show clearly on the grid how you worked out your answer.

From your graph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
Show clearly on the grid how you worked out your answer.
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Your
Mark Q1 Mark scheme
(a) table of results for Experiment 1
1(a) temperature boxes completed correctly
results comparable to supervisor's
(b) table of results for Experiment 2
1(b) temperature boxes completed correctly
results comparable to supervisor’s
(c) all points correctly plotted + half a small square
1(c) smooth line graphs
labelled
(a)(i) value from graph
1(d)(i) -60s
(d)(ii) value from graph
1(d)(ii) shown clearly
(e) room temperature or initial temperature from results table
1(e) reaction has finished/stopped
(f) more readings/points/data
1(f) smoother curve/better or more accurate graph
(9) polystyrene is an insulator/copper is a (good) conductor
1(g) reduced heat losses
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(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explain your answer.

|6 JC-...W, ....... fg ........ ol e

Nca 7[c.. (=) /’}
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[Total: 18]
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(o) | Mark scheme
(a) table of results for Experiment 1
temperature boxes completed correctly
results comparable to supervisor's
(b) table of results for Experiment 2
temperature boxes completed correctly
results comparable to supervisor’s
(c) all points correctly plotted + half a small square
smooth line graphs
labelled
(d)(i) value from graph
-60s
(d)(ii) value from graph
shown clearly
(e) room temperature or initial temperature from results table
reaction has finished/stopped
(f) more readings/points/data
smoother curve/better or more accurate graph
(9) polystyrene is an insulator/copper is a (good) conductor

reduced heat losses
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It 4 Spi"ggt } MIDDLE Low
1 You are going to investigate what happens when two different metals, iron and magﬁ%’smm. react
with aqueous copper(Il) sulfate.

Read all the instructions carefully before starting the experiments. Y
our

Instructions Mark Q1 Mark scheme

You are going to carry out two experiments. (a)

table of results for Experiment 1
(a) Experiment 1 1(a) temperature boxes completed correctly
results comparable to supervisor's

Use a measuring cylinder to pour 25cm?® of aqueous copper(ll) sulfate into the polystyrene
cup provided. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial ;
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record (b) table of results for Experiment 2

your results in the table. 1(b) temperature boxes completed correctly
results comparable to supervisor’s

At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(c) (@ :lrln%%i:k;(snr?grr?;:tlgsplotted + half a small square
your results in the table. ¢ labelled grap
time/s 0 30 60 90 120 150 180 210 240 270 300
emperstre | ) o\ [ 10y | 14 (20 |20 2222523 | 25 k3 Sy (B wa | Yepg om ereeh
(2]
(b) Experiment 2 (d)(ii) value from graph
Empty the polystyrene cup and rinse it with water. 1(d)(ii) shown clearly
Use a measuring cylinder to_ pour 25cm330f aqueous copper(ll) sulfate int_o_the polystyrene
l?ff:{%ﬁ%‘?&ﬂ‘éﬂ‘i&iﬁ‘iﬁé‘?éﬁiﬁéii‘?:?né’fé‘ﬁ o 'eB"2223&32?%122&?&‘3&‘;‘?2":3&2 ) (el ;ZZQ; gi '“Eg: rf?:,] ; ﬁe%r /i 2{2 Z Lteedmperature from results table

At 60 seconds add all of the magnesium to the aqueous copper(II) sulfate and stir the mixture
continuously with the thermometer.

(f) more readings/points/data
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(f) smoother curve/better or more accurate graph
your results in the table.
time/s 0 30 60 90 120 150 180 210 240 270 300 - - -
St (9) polystyrene is an insulator/copper is a (good) conductor
[°c \a\‘ fd\ 12 ’lg %5 7135 ‘BLF o] A )7 1(g) reduced heat losses
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Select
(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs. 4 page } MIDDLE Low
Clearly label the graphs. — Experments L
— Experuvents 2
90 I l I T ] T I I 1 | T
| ] 1 H I I 1 1 HH
H EEEENEERE B BN SN A Your
/ HT SaalOEEESSEESESESESSESS Mark (0)| Mark scheme
80 A HH HN SEEENEANEEEEE AR (a) table of results for Experiment 1
T H ﬂﬁ‘“ HHH H 1(a) temperature boxes completed correctly
H- - H e HH results comparable to supervisor’s
1 i B! I
I N NN ~ | 11
70 { T 1 ! 1 . (b) table of results for Experiment 2
HrH T J' L EEEREEE s 1(b) temperature boxes completed correctly
HHH B HHH ' “H results comparable to supervisor’s
1 1 1y 1 1 1
60 I T i[ m A 1' HE B |}
! I 1 | . (c) all points correctly plotted + half a small square
! ] ] I smooth line graphs
temperature EENNENEEE NN N T i 1le) labelled grep
/°C 50 e k?‘ NN R T ]
S n iR ans RAR RN RREA Reastncacece |
T H (d) (i) value from graph
| T N AR A i EEEN N i -60s
40 1d)(i)
1N i 1T T | =8
11 I 1 1l 1 I
HHHH HH ! HH ! (d)(ii) | value from graph
30 T mEE . - 1(d)(ii) shown clearly
1- l i 11 t [ !
] HH L I
A aus t H (e) room temperature or initial temperature from results table
i | . I { 1(e) reaction has finished/stopped
FHHT HH
10 B . 1 I
0 60 120 180 240 300 360 (f) more readings/points/data
time/s 1(f) smoother curve/better or more accurate graph
[4]
(d) (i) !l:?r,gm you; graph, deduce the temperature of the mixture in Experipdent 1 after Q) polystyrene is an insulator/copper is a (good) conductor
seconas.
Show clearly on the grid how you worked out your answer. 1(g) reduced heat losses
2L e 2]
(ii) From yourgraph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
Show clearly on the grid how you worked out your answer.
60 ................. s 2] EXAMINER ey
COMMENTS SCHEME




(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explain your answer.

Hs..9 etting. lower. Becamse the wictare s .

ﬁ'@@ ﬁﬁﬁl.j ,,,,,,, G 9[&’{ ................................................................................. 2]

(f) Suggest an advantage of taking the temperature readings every 15 seconds.
wt...Ccm,.,.5‘1‘3,(:,._,&11151{&...,5{ .ﬁ:f.’(z»f..[i,,,,i-f‘.(.(ﬂ..(.f,.....fi’.(_‘ﬁ.‘_._C.Ll.&ﬂﬂﬂffg..-,...,.‘
.............................................................................................................................................. [2]

(g) Explain why a polystyrene cup is used in the experiments and not a copper can.
: L= el . .

e -, Pt T O T ¥ i 0 s
: S [2]

Because the dhomTcals vv[giﬁr be able +o
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