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Answer BOTH questions

1. An experiment was carried out to investigate the effect of temperature on the activity of
bacterial amylase.

1 cm3 of 1% amylase solution and 2 cm3 of 2% starch solution were placed in test tubes in
a water bath at 30 °C for 5 minutes. The amylase was then added to the starch solution.
After one minute a small drop of the mixture was withdrawn with a pipette and placed on a
drop of iodine solution on a white tile. This was continued at intervals of one minute until
the iodine test showed that there was no starch remaining in the mixture. The time taken
for all the starch to be removed was recorded. The whole experiment was repeated at this
temperature.

This procedure was repeated using water baths at 40 °C, 50 °C, 60 °C, 70 °C and 80 °C.

A copy of a students’ laboratory notebook showing the results of this investigation is
shown below.

Temp Iodine stays brown

30 12 mins
11 mins

40 7 mins
9 mins

50 3 mins
3 mins

60 2 mins
1 min

70 1 min
1 min

80 didn’t change
after 20 mins
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(a) Prepare a table and organise the results in a suitable way so that the effect of
temperature on the rate of the enzyme reaction can be displayed.

(4)

(b) Use the data in your table to present the information in a suitable graphical form.
(4)

(c) Describe the trends and patterns shown by these data.
(2)

(d) Describe two limitations of this method that could give rise to inaccurate results.
(2)

(e) What conclusions can be drawn from this investigation?
(2)

(Total 14 marks)
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2. Acid rain can cause a change in pH of freshwater streams.  This is thought to have a
damaging effect on amphibians, such as the common toad, by reducing the number of
fertilised eggs which hatch into tadpoles.

Plan an investigation, which you could personally carry out, to test this hypothesis. Your
answer should give details under the following headings.

(a) Plan of the investigation to be carried out.
(9)

(b) Recording of raw data measurements, presentation of results and methods of data
analysis.

(3)

(c) Limitations of your method, and an indication of further work which could be
undertaken.

(6)

(Total 18 marks)
TOTAL FOR PAPER 32 MARKS
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6103   UNIT 3   Paper 02   W1   MARK SCHEME

j~êâë
N E~F `çêêÉÅí=í~ÄäÉ=çÑ=Ç~í~=X

jáåìíÉë=ÅçåîÉêíÉÇ=íç=pf=ìåáíë=çÑ=ëÉÅçåÇë=X
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`çêêÉÅí=íêÉ~íãÉåí=çÑ=ê~íÉ=Ñçê=UM=M`=X
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EÄF ^ñÉë=ÅçêêÉÅí=çêáÉåí~íáçåW=íÉãéÉê~íìêÉ=Üçêáòçåí~äI=ê~íÉ=îÉêíáÅ~ä=X
pìáí~ÄäÉ=ëÅ~äÉ=EãçêÉ=íÜ~å=Ü~äÑ=Öê~éÜ=é~éÉêF=ä~ÄÉääÉÇ=ïáíÜ=ìåáíë=X
^ää=éçáåíë=éäçííÉÇ=ÅçêêÉÅíäó=X
mçáåíë=àçáåÉÇ=ïáíÜ=ëíê~áÖÜí=äáåÉë=åç=Éñíê~éçä~íáçå=X
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EÅF o~íÉ=áåÅêÉ~ëÉë=ÉñéçåÉåíá~ääó=çê=ëáãáä~ê=ÄÉíïÉÉå=PM=~åÇ=TM=M`=X
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EÉF `çêêÉÅí=~ééäáÅ~íáçå=çÑ=ÉåòóãÉ=íÜÉçêó=íç=ëìÖÖÉëí=~å=Éñéä~å~íáçå=Ñçê=áåÅêÉ~ëÉ
áå=ê~íÉ=ïáíÜ=áåÅêÉ~ëÉ=áå=íÉãéÉê~íìêÉ=X
`çêêÉÅí=~ééäáÅ~íáçå=çÑ=ÉåòóãÉ=íÜÉçêó=íç=ëìÖÖÉëí=~å=Éñéä~å~íáçå=Ñçê=ê~éáÇ
ÇÉÅêÉ~ëÉ=áå=ê~íÉ=~í=ÜáÖÜÉê=íÉãéÉê~íìêÉë=X
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=Eqlq^i=NQ=j^ohpF
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råáí=P===m~éÉê=MO===tN

O E~F pí~íÉÇ=åìãÄÉê=çÑ=ÉÖÖë=íç=ÄÉ=ìëÉÇ=Eãáåáãìã=OMF=X
cêçã=ë~ãÉ=ëéÉÅáÉë=çÑ=íç~Ç=L=ë~ãÉ=Ä~íÅÜ=çÑ=ÉÖÖë=X
`çêêÉÅí=êÉÑÉêÉåÅÉ=íç=ë~ãÉ=íáãÉ=çÑ=ÑÉêíáäáë~íáçå=X
mä~ÅÉ=áå=ãÉ~ëìêÉÇ=îçäìãÉ=çÑ=ï~íÉê=X
få=ëìáí~ÄäÉ=å~ãÉÇ=Åçåí~áåÉê=X
rëÉ=çÑ=ÇáäìíÉ=åáíêáÅ=çê=ëìäéÜìêáÅ=~ÅáÇ=íç=~Çàìëí=ée=X
oÉéÉ~í=Ñçê=~=ÇáÑÑÉêÉåí=ée=X
pìáí~ÄäÉ=ê~åÖÉ=çÑ=ée=E~ääçï=T=ÓQF=X
qïç=å~ãÉÇ=ÉñíÉêå~ä=ÅçåÇáíáçåë=âÉéí=Åçåëí~åíW=ÉKÖK=íÉãéÉê~íìêÉI=äáÖÜí=X
oÉÑÉêÉåÅÉ=íç=åÉÉÇ=Ñçê=Åçåëí~åí=çñóÖÉå~íáçå=X
pìáí~ÄäÉ=ãÉíÜçÇ=çÑ=ãÉ~ëìêáåÖ=Ü~íÅÜáåÖ=ÇÉëÅêáÄÉÇ=EÉKÖK=B=Ü~íÅÜáåÖ
=====áå=~=ÑáñÉÇ=íáãÉ=F=X
^í=äÉ~ëí=O=êÉéÉ~íë=~í=É~ÅÜ=ée=X

EV=ã~êâëF

EÄF pìáí~ÄäÉ=í~ÄäÉ=ïáíÜ=êçïë=~åÇ=Åçäìãåë=ã~íÅÜáåÖ=ãÉíÜçÇ=ëìÖÖÉëíÉÇ=X
pìáí~ÄäÉ=Öê~éÜáÅ~ä=Ñçêã~í=X
`çêêÉÅí=çêáÉåí~íáçå=~åÇ=ÅÜçáÅÉ=çÑ=~ñÉë=íç=Åçãé~êÉ=êÉëìäíë=Ñçê=É~ÅÜ=ée=X

EP=ã~êâëF

EÅF aáÑÑáÅìäí=íç=àìÇÖÉ=L=Åçìåí=Ü~íÅÜáåÖ=éçáåí=X
^ÇÇáíáçå=çÑ=ÇáäìíÉ=~ÅáÇë=ã~ó=åçí=ã~íÅÜ=~ÅáÇ=ê~áå=ÉÑÑÉÅí=áå=ëíêÉ~ãë=X
sÉêó=ÇáÑÑáÅìäí=íç=Åçåíêçä=Éñ~Åí=íáãÉ=çÑ=ÑÉêíáäáë~íáçå=X
q~é=çê=ÇáëíáääÉÇ=ï~íÉê=EáÑ=ìëÉÇF=ã~ó=~ÑÑÉÅí=Ü~íÅÜáåÖ=X
`çêêÉÅí=êÉÑÉêÉåÅÉ=íç=çíÜÉê=î~êá~íáçå=Ñêçã=å~íìê~ä=ÅçåÇáíáçåë=EÉKÖK=píáää
======ï~íÉê=áå=í~åâ=Åçãé~êÉÇ=íç=Ñäçï=áå=ëíêÉ~ãF=X

jÉ~ëìêÉ=~Åíì~ä=ée=L=Åçãéçëáíáçå=çÑ=ëíêÉ~ãë=~ÑÑÉÅíÉÇ=Äó=~ÅáÇ=ê~áå=X
fåîÉëíáÖ~íÉ=ÉÑÑÉÅíë=çå=~Çìäí=íç~Çë=L=ã~íáåÖ=ÄÉÜ~îáçìê=X
pìêîÉó=~Åíì~ä=åìãÄÉêë=çÑ=íç~Çë=áå=~ÑÑÉÅíÉÇ=~åÇ=ìå~ÑÑÉÅíÉÇ=ëíêÉ~ãë=X
fåîÉëíáÖ~íÉ=íÜÉ=ÉÑÑÉÅíë=çÑ=~ÅáÇ=ê~áå=çå=çíÜÉê=ëéÉÅáÉë=áå=íÜÉ=ë~ãÉ=ÑççÇ=ÅÜ~áå=X

ES=ã~êâëF

Eqlq^i=NU=j^ohpF

The GCE awarding bodies have prepared new
specifications to incorporate the range of features
required by the new GCE and subject criteria.  The
specimen assessment material accompanying the new
specifications is provided to give centres a reasonable
idea of the general shape and character of the new
planned question papers in advance of the first
operational examination.


