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4 S,;:ggt } MIDDLE Low
1 Metabolic reactions in cells produce toxic chemicals which can be converted to harmless or [ess
toxic chemicals.
Hydrogen peroxide is broken down using the enzyme catalase which is found in most cells. Your
Fig. 1.1 shows this reaction. Mark Q1 Mark scheme
talas (a)i) length: 30 (mm)
cal e 1(a)(i H .
hydrogen peroxide » water and oxygen (a)(i) \év'(.jt&_zoo(;;nrz) ) 1 mark
2H,0, 2H,0 + O, eignt: '
(a)(ii) 1 table drawn with rows or columns ;
Fig. 11 I graphs
A student investigated the effect of alcohol (ethanol) on the activity of catalase found in potato, 2 table drawn with cells for at least 6 bubble readings and
using three pieces of potato cut to the same size. 3 means;
3 appropriate column headings with units
Fig. 1.2 shows these pieces of potato. R if units given in cells instead of header
. : a (number of) bubbles per (or in) 3minutes/min or (humber
height. ] i 1(a)(ii) of) bubbles/minute or min
' . +
width potato/piece of potato/piece/tube
length +
© A e ¢ slice/stick and 1 or 2
Fig. 1.2 . T
mean/average (number of bubbles per 3min (or per Tmin) ;
(a) (i) Measure the length, width and height of-one of these pieces of potato. 4 correct tally results recorded ;
. 5 correct mean/average calculated for each potato piece ;
Record your results in Table 1.1. 1(b)(i) 5 marks
Table 1.1 (b)(i) prevents leakage of oxygen/all oxygen collected;
A gas/air/bubbles
length of potato piece width of polato piece height of potato piece can observe reaction/bubbles as soon as it starts/AW;
/mm /mm _ /mm I no air/oxygen can enter tube
E®) lo 1 I “quicker” unqualified for mp 2 1 mark
2 A0 M2 AO ,
v ' [1] (b)(ii) prevents leakage of oxygen/all oxygen collected ;
A gas/air/bubbles
Step1 The student labelled six test-tubes, 1, 2, 3, 4, 5, and Gand used a syringe to add 10cm? 1(b)(ii) |l loose bung could come out/no gas from outside enters
of hydrogen petoxide solution to each of the test-tubes. the tube
Step2 They cut potato piece A to obtain two slices of similar size. I fair test comments , _
_ increases accuracy/results will be comparable/consistent/
Step3 The student placed the free end of a delivery tube into a large test-tube containing water. reliable/valid;
Step4 They placed cne of the slices of potato piece A into the hydrogen peroxide solution in allow a pressure to build up/bubbles to form; 2 marks
test-tube 1.
Step5 The student immediately placed the rubber bung attached to the delivery tube info
test-tube 1 and pushed it in as tightly as possible, as shown in Fig. 1.3.
EXAMINER MARK
COMMENTS SCHEME




Step 7
Step 8
Step 9

Step 6

delivery tube

bu bubble
water.in large
test-tube
hydrogen peroxide—=
solution : empty beaker
potato slice

FIQ. 1.3

They counted the humber of bubbles released from the delivery tubein 3'minutes.

The student repeated steps 4-6 for the second slice of potato piece A using test-tube 2.

They repeated steps 2-7 for potato piece B using test-tubes 3 and 4.
They repeated steps 2-7 for potato piece C using test-tubes 5 and 6.

The student used a tally to count the number of bubbles.

Fig. 1.4 shows their tally count.
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Your
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

)

Q1
(a)(i)

MIDDLE LOWwW
Mark scheme
length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ; 1 mark

(a)(ii)

1 table drawn with rows or columns ;

I graphs

2 table drawn with cells for at least 6 bubble readings and
3 means;

3 appropriate column headings with units

R if units given in cells instead of header

(number of) bubbles per (or in) 3minutes/min or (number
of) bubbles/minute or min

+
potato/piece of potato/piece/tube

+
slice/stick and 1 or 2

+

mean/average (number of bubbles per 3min (or per Tmin) ;

4 correct tally results recorded ;

5 correct mean/average calculated for each potato piece ;
5 marks

(b) (i)

prevents leakage of oxygen/all oxygen collected;

A gas/air/bubbles

can observe reaction/bubbles as soon as it starts/AWV;

I no air/oxygen can enter tube

I “quicker” unqualified for mp 2 1 mark

(b)(ii)

prevents leakage of oxygen/all oxygen collected ;

A gas/air/bubbles

I loose bung could come out/no gas from outside enters
the tube

I fair test comments

increases accuracy/results will be comparable/consistent/
reliable/valid;

allow a pressure to build up/bubbles to form; 2 marks

EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE LowW
(ii) Prepare a table to record the student’s results.
Your table should show:
+ the numbers of bubbles produced by each slice of potato in 3 minutes Your
+  the mean number of bubbles produced by each of potato piece A, B and C. Mark Q1 Mark scheme
Complete your table using the results from Fig. 1.4. (a)(i) length: 30 (mm)
- 1(a)(i) width: 10 (mm)
POTATO BBBIES height: 10 (mm) ; 1 mark
P,fi(_ﬁs‘ PRODNED in Benia HEon o€ b—’m&‘—-’ ; gnt ( ) .,
(a)(ii) 1 table drawn with rows or columns ;
A 5 I graphs
A 4 2 table drawn with cells for at least 6 bubble readings and
A‘ 3 3 means;
= 3 appropriate column headings with units
h 16 R if units given in cells instead of header
,H' 5 ‘ A (number of) bubbles per (or in) 3minutes/min or (number
?3-. Al 1(a)(ii) of) bubbles/minute or min
._‘-' S { +
(‘,i AL : potato/piece of potato/piece/tube
C AL i +
2 A0 : slice/stick and 1 or 2
+
| mean/average (number of bubbles per 3min (or per Tmin) ;
4 correct tally results recorded ;
5] ] 5 correct mean/average calculated for each potato piece ;
1(b)(i) 5 marks
(b) (i) Suggest why the free end of the delivery tube was placed in the water before adding the B
potato slice to the hydrogen peroxide solution and connecting the test-tube to the bung (b)) preventg leakage of oxygen/all oxygen collected;
of the delivery tube. A gas/air/bubbles
‘ _ o - i can observe reaction/bubbles as soon as it starts/AWV;
TR MAKE... SURE....THAT.. . TRE. . TEST. TUBE . WAS.. (ACEeED I no air/oxygen can enter tube
LS IO 0. LOSIB ..o I “quicker” unqualified for mp 2 1 mark
(b)(ii) prevents leakage of oxygen/all oxygen collected ;
=[] A gas/air/bubbles
(il) Explain why the bung of the delivery tube must fit tightly into the test-tube. 1(b)(ii) Ikl]oose:) bung could come out/no gas from outside enters
_ the tube
E)E.(AUfﬁTl{ﬁ%w'MrmMQ‘coszE/ﬁR | fair test comments
QUTSIDE._AND b ME Oy CRODNED.. ... 4 PASs increases accuracy/results will be comparable/consistent/
VDG . AND.. A U S0 LERRNER. ... .. L reliable /valid:
THQQ-’QHﬂ4E‘;D€H\.EG'9TU65[2] allow a pressure to build up/bubbles to form; 2 marks
EXAMINER MARK
COMMENTS SCHEME
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(c) The pieces of potato that the student used ‘in their investigation were soaked iri different
concentrations of alcohol for 24 hours.

*  Potate piece A-was soaked in 20% alcohol.
* Potato piece B was soaked in 2% alcohol.
» Potato piece C was soaked in 10% alcohol.

(i) Suggest the relationship between the number of bubbles and the activity of catalase.

%TREACDUWQGMW%S&‘LEMTQM
ANOODT OF | ALLOHOL . in). e, . TUE. . PLELES.  AIR0E,.. SOMED., .. Wﬁ
™E  ALSHOL,  NCRERKES. (T..... STORL..THE.... ACDUIY. . OF.... . DIE.. CATAWIE. ..[1]

& UEST GRBLES ARS
(i) Compare the activity of catalase in the potato pieces A,BandC.

1(c)(i)

Your
Mark

Q1
(c)(i)

m MIDDLE Low

catalase produces more bubbles when it is active/ora;

A as number of bubbles increases the activity of the
catalase increases/positive correlation

the lower the percentage of alcohol (used for soaking) the
more bubbles are produced/AW/ora;

need not refer to catalase (more bubbles means more
activity)

the higher the percentage of alcohol used the lower the

Mark scheme

V.. ADIM....i5... MORE... PR 1 N PRE G (1d.s bobbla)) 1(c)(ii) activity of the catalase/ora; 1 mark
. # (c)(ii) B has more catalase activity/bubbles, A has least activity/
UHIUE 1T, DEAREASES. .. (R o (Jﬂ: o U, LEAST... ESALENT. ... bubbles:
WAS TN A ( 4 h-:‘bb&s) _ il | restatement of results (number of bubbles from each
LS, SR WG o #2422 45 seersssiasisrasesassns [ piece of potato)
(iif) Predict the number of bubbles that would be produced in 3 minutes if a piece of potato A B more, C medium and A fewer bubbles/AW 1 mark
was soaked in 50% alcohol before being placed in hydrogen peroxide solution. (©)(iii number 4 or less than 4 -
Tl BB AN & mOybe....2. 004,00 NON..........[1] Heliii) A no bubbles/none/zero 1 mark
(d) (i) State one variable that has been controlled in the student’s investigation.
Describe how this variable was controlled.
variable ..
1(d)(i)

(2l
(ii) The method of measuring.the oxygen gas produced is a source of error,
State one reason why this method is a source of error.

c;omhg?....m. Dok deesed.... k... cebick....

...................

RS a1 Q«.cc-ufok meon,

T TR

1(d)(ii)

EXAMINER MARK

SCHEME

COMMENTS
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(c) The pieces of potato that the student used ‘in their investigation were soaked iri different
concentrations of alcohol for 24 hours.

*  Potate piece A-was soaked in 20% alcohol.
* Potato piece B was soaked in 2% alcohol.
» Potato piece C was soaked in 10% alcohol.

(i) Suggest the relationship between the number of bubbles and the activity of catalase.

,%maAonuquemmmwsa‘mmTpm
ANOODT OF | ALLOHOL . in. LaMcd... TUE. QLELES.  (VRQE.. SOMED. .. TG As

AAID
™E  ALSHOL,  NCRERKES. (T..... STORL..THE.... ACDUIY. . OF.... . DIE.. CATAWIE. ..[1]

& UEST GRBLES ARS
(i) Compare the activity of catalase in the potato pieces A, B and C.

1(c)(i)

Your

Mark

Q1
(a)(i)

Mark scheme

variable must match control given

variable

controlled by

hydrogen peroxide (volume/
concentration).

measured 10cm? or used
same strength solution;

Potato (size/length/
volume/surface area/
type of potato sample of

same dimensions used
for each piece//30mm x
5mm x 10 mm or pieces

< 1(c)(ii) potato); cut from same potato/type
e AMYY...i8... MR ERS UG AT ... OF4E. 8. (445 Jododle) of potato:
URE T, DEREASES.. 8. ... (.eﬂ: UG LEAST. EAUENT...... time for measuring bubbles ; | counted for 3min for each
LMAS ”"A(‘?-h)bb&s) S (] _ _ piece
time of soaking in alcohol; | same time/24 hours for
(iii) Predict the number of bubbles that would be produced in 3 minules if a piece of potato each piece;
was soaked in 50% alcohol before being placed in hydrogen peroxide solution. 2 K
marks
: - 1(c)(iii)
rfmmﬁﬁ;.&ssmﬁrd-ﬁ-,mo,ghaﬂaﬂ A...QC.0Q0%, (1 (d)(ii) method must match the error. 1 mark for error, 1 mark for
(d) (i) State one variable that has been controlled in the student's investigation. method.
Describe how this vériable was controlled source of error method of reducing error
' bubbles are all different measure the volume
variabie .. sizes; use a gas syringe/collect in
) a measuring cylinder/AVP;
1(d)(i) bubbles difficult to count ; | use a (tally) counter/

(2]
(ii) The method of measuring.the oxygen gas produced is a source of error,

State one reason why this method is a source of error.

1(d)(ii)

method of collecting the
gas/measure the volume/
use 2 people/repeat for
reliability /AW,

setting up and starting

time;

use 2 people;

c;oimgvm babbes... dehesed... k... celiokk. .. 2 marks
Suggest how to improve the method to minimise this error.
Repldt... .. expreaat.. R0 NN nd... J2. long.
Qe (0. Qcculode  meon,
- - EXAMINER MARK
COMMENTS SCHEME




(iii)

(iv)

Identify the source of error in step 2. State why this is a source of error.

source of error ... XK. I3 Q@ smitog. .yot ... deaiwt.......

reason ..AS.. 2. ey e ot Mo Sove.. e, nunbe of
bubbles. il be... diceecent. RO, S e

[2]
Describe a control experiment that the student could carry out for this investigation.

05ited...0f... g dhe: ivcer. Rf.. pehdm...i0... hydipta.
preoxide... solodion...,...pak. M. .o disktlled. . woie...

od...do..oll e stepr. 06 Hre. feel . Creeamt. .
f2]

(v) Predict the result expected from the control experiment described in (iv).
At well_be  yo. bhles  omdocd
- . 1]

(e) State cne safety precaution required when ethanol is used in an investigation.
B L —
wa[1]

1(d)(iii)

1(d)(iv)

1(d)(v)

1(e)

1(f)(i)

1(f) (i)

1(f)(iii)

Select
page

<

Your
Mark

)

m MIDDLE Low

Q1 Mark scheme
(d)(iii) | size/mass/volume/of the slices or type/age of potato,

may not be equal ;

surface area is different/quantity of available catalase is

different/AW ; 2 marks
(d)(iv) | use exactly the same procedure/do the same/repeat/

AW /or description of original method;

| use boiled potato/boiled catalase/repeat without potato/

use water instead of hydrogen peroxide/use liver or yeast/

use glass beads

except soak potato in water (and not ethanol)/use 0%

alcohol/without alcohol/use untreated potato/AWV,

2 marks

(d){v) same or greater number of bubbles than 2% alcohol/B/

figures quoted (11-18) ( mean of 14.5+)/more bubbles as

more gas produced/most number of bubbles; 1 mark
(e) keep away from flames/heat source ;

wear goggles/safety glasses:

A use a water bath when heating ethanol

wear gloves;

wear lab coat;

use tongs/AW; 1 mark
(GI0] 280; 1 mark
(f)(ii) A axes labelled

even scale;

y-axis: ( mean) reaction time/ms

x-axis: before drinking alcohol and after drinking alcohol/

before and after/r key given

x-axis labels approximately under each bar

P both plots accurate +% small square ;

C columns not touching

R superimposed columns

of same width

columns at least half the grid on y-axis; 3 marks
(f)(iii) 220-350 (milliseconds) ; 1 mark

EXAMINER MARK
COMMENTS SCHEME
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() In an investigation into the effécts of alcohol on the nervous system, people were. asked to
carry out a test on their reaction time.
The person being tested looked at a coloured block on a computer screen.
As soon as the colour changed they pressed a button. Your
The time taken to press the button was recorded by the computer. Mark Q1 Mark scheme
This was their reaction time. (d)(iii) | size/mass/volume/of the slices or type/age of potato,
Twenty people were tested before and aker consuming a drink containing the same 1(d)(iii) may not be equal ;
concentration of alcohol surface area is different/quantity of available catalase is
Table 1.2 shows the results of this investigation. different/ AW ; 2 marks
T (d)(iv) | use exactly the same procedure/do the same/repeat/
able 1.2 . o
(d)iv) AW /or description of original method;
1(d)(iv i i i
ot reaction time before reaction ime after l use boﬂeql potato/boiled catalase/rgpeat Wlt_hout potato/
oreon | consuming alcohol consuming alcohol use water instead of hydrogen peroxide/use liver or yeast/
p /milliseconds /milliseconds use glass beads
1 272 apo except soak potato in water (and not ethanol)/use 0%
alcohol/without alcohol/use untreated potato/AWV,
2 310 350 1(d)(v) 2 marks
3 225 270 (d){v) same or greater number of bubbles than 2% alcohol/B/
4 243 200 figures quoted (11-18) ( mean of 14.5+)/more bubbles as
5 240 308 more gas produced/most number of bubbles; 1 mark
P 264 315 1(e) (e) keep away from flames/heat source ;
wear goggles/safety glasses:
7 201 238 A use a water bath when heating ethanol
8 282 300 wear gloves;
wear lab coat;
9 225 252 !
" po— p— 1) use tongs/AW; 1 mark
i
(GI0] 280; 1 mark
11 225 253 -
(f)(ii) A axes labelled
12 247 271 even scale;
13 226 266 y-axis: ( mean) reaction time/ms
14 104 290 1()(ii) x-axis: before drinking aI‘cohoI and after drinking alcohol/
before and after/r key given
15 206 239 x-axis labels approximately under each bar
16 309 340 P both plots accurate +% small square ;
17 223 261 C columns not touching
1(6) i) R superimposed columns
18 243 288 of same width
19 270 316 columns at least half the grid on y-axis; 3 marks
20 180 225 (f)(iii) 220-350 (milliseconds) ; 1 mark
mean 240 9go
(i) Calculate the mean for the reaction time after consuming alcohol.
) ) ' EXAMINER MARK
Write your answer in Table 1.2. [1] COMMENTS SCHEME




(i) Plot a bar chart to show the mean reaction time of the people tested before and after
consuming alcohol.

peachor A
fMe /
mlliseends
2)':)) 4=
2404
0=+

I I
| |

before corsunm'y
0. Lcohal

of€r
(_m};m;ba cto Q, 3]

(i) The range of reaction times recorded before consuming alcohol is 180-310 milliseconds.

Use Table 1.2 to identify the range of reaction times recorded after consuming alcohol.
225 282.-.%o.....miliseconds [1]

[Total: 27]

1(d)(iii)

1(d)(iv)

1(d)(v)

1(e)

1(f)(i)

1(f) (i)

1(f)(iii)
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Your
Mark

)

Q1
(a)(iii)

MIDDLE Low

Mark scheme

size/mass/volume/of the slices or type/age of potato,
may not be equal ;

surface area is different/quantity of available catalase is
different/AW ; 2 marks

(d)(iv)

use exactly the same procedure/do the same/repeat/
AW /or description of original method;
| use boiled potato/boiled catalase/repeat without potato/
use water instead of hydrogen peroxide/use liver or yeast/
use glass beads
except soak potato in water (and not ethanol)/use 0%
alcohol/without alcohol/use untreated potato/AWV,

2 marks

same or greater number of bubbles than 2% alcohol/B/
figures quoted (11-18) ( mean of 14.5+)/more bubbles as
more gas produced/most number of bubbles; 1 mark

keep away from flames/heat source ;

wear goggles/safety glasses:

A use a water bath when heating ethanol

wear gloves;

wear lab coat;

use tongs/AW; 1 mark

280; 1 mark

(i)

A axes labelled

even scale;

y-axis: ( mean) reaction time/ms

x-axis: before drinking alcohol and after drinking alcohol/
before and after/r key given

x-axis labels approximately under each bar

P both plots accurate +% small square ;

C columns not touching

R superimposed columns

of same width

columns at least half the grid on y-axis; 3 marks

(f) i)

220-350 (milliseconds) ; 1 mark

EXAMINER MARK
COMMENTS SCHEME




Metabolic reactions in cells produce toxic cheinicals which can be converted to harmless or less
toxic chemicals.

Hydrogen peroxide-is broken down using the enzyme catalase which is found in most cells.
Fig. 1.1 shows this reaction.
catalase

hydrogen peroxide - » water and oxygen
2H,0, 2H,0 + O,

Fig. 1.1

A_student investigated the effect of alcchol (ethanol) on theactivity of catalase found in potato,
using three pieces of potato cut to the same size.

Fig. 1.2 shows these pieces of potato.

: | helght

width

length
A B C

Fig.1.2
(a) (i) Measure the length, width and height of one of these pieces of potato.

Record your results in Table. 1.1.

Table 1.1
length of potato piece width of potato piece height of potato piece
/mm /mm /mm
Do dadity o 10

(1]

Step1 The student labelled six test-tubes, 1, 2, 8, 4, 5, and 6 and used a syringe to add 10cm?®
of hydrogen peroxide solution fo each of the test-tubes.

Step 2 They cut potato piece A to cbtain two'slices of similar size.
Step3 The student placed the free end of a delivery tube into a large test-tube containing water.

Step4 They placed one of the slices of potato piece A into the hydrogen peroxide solution in
test-tube 1.

Step5 The student immediately placed the rubber bung attached fo the delivery tube into
test-tube 1 and pushed it in as tightly as possible, as shown in Fig. 1.3.

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

<

Your
Mark

Select
page

Q1
(a)(i)

MIDDLE LOWwW
Mark scheme
length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ; 1 mark

(a)(ii)

1 table drawn with rows or columns ;

I graphs

2 table drawn with cells for at least 6 bubble readings and
3 means;

3 appropriate column headings with units

R if units given in cells instead of header

(number of) bubbles per (or in) 3minutes/min or (number
of) bubbles/minute or min

+
potato/piece of potato/piece/tube

+
slice/stick and 1 or 2

+

mean/average (number of bubbles per 3min (or per Tmin) ;

4 correct tally results recorded ;

5 correct mean/average calculated for each potato piece ;
5 marks

prevents leakage of oxygen/all oxygen collected;

A gas/air/bubbles

can observe reaction/bubbles as soon as it starts/AWV;
I no air/oxygen can enter tube

I “quicker” unqualified for mp 2 1 mark

(b)(ii)

prevents leakage of oxygen/all oxygen collected ;

A gas/air/bubbles

I loose bung could come out/no gas from outside enters
the tube

I fair test comments

increases accuracy/results will be comparable/consistent/
reliable/valid;

allow a pressure to build up/bubbles to form; 2 marks
EXAMINER MARK
COMMENTS SCHEME




Step 6
Step 7

Step 8

Step 9 -

hydrogen peroxide—e=
solution .

potato slice

Fig.1.3

water-in large
test-tube

empty beaker

They counted the.number-of bubbles released from the delivery tube in 3 minutes.

The student repeated steps 4-8 for the second slice of potato piece A using test-tube 2.

They repeated steps 27 for potate piece B using test-tubes 3 and 4.

They repeated steps 27 for potato piece € using test-tubes 5 and 6.

Fig. 1.4 shows their tally count.

The student used a tally to count the-number of bubbles.

4
Al JH 5 Az Il 3
) -
B1 JHT-JHT I 18 ! B2 JHFIHTI O
C1 N 12 C2 -JHT T 10
Fig. 1.4

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)
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Your
Mark

)

Q1
(a)(i)

MIDDLE LOWwW
Mark scheme
length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ; 1 mark

(a)(ii)

1 table drawn with rows or columns ;

I graphs

2 table drawn with cells for at least 6 bubble readings and
3 means;

3 appropriate column headings with units

R if units given in cells instead of header

(number of) bubbles per (or in) 3minutes/min or (number
of) bubbles/minute or min

+
potato/piece of potato/piece/tube

+
slice/stick and 1 or 2

+

mean/average (number of bubbles per 3min (or per Tmin) ;

4 correct tally results recorded ;

5 correct mean/average calculated for each potato piece ;
5 marks

prevents leakage of oxygen/all oxygen collected;

A gas/air/bubbles

can observe reaction/bubbles as soon as it starts/AWV;

I no air/oxygen can enter tube

I “quicker” unqualified for mp 2 1 mark

(b)(ii)

prevents leakage of oxygen/all oxygen collected ;

A gas/air/bubbles

I loose bung could come out/no gas from outside enters
the tube

I fair test comments

increases accuracy/results will be comparable/consistent/
reliable/valid;

allow a pressure to build up/bubbles to form; 2 marks

EXAMINER MARK
COMMENTS SCHEME
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(ii) Prepare a table to record the student’s resuilts.

Your table should show:

+ the numbers of bubbles produced by each slice of potato in 3 minutes

. ; Your
the mean number of bubbles produced by each of potato piece A, B and C. Mark Q1 Mark scheme
Complete your table using the results from Fig. 1.4. (a)(i) length: 30 (mm)
AR e S - 1(a)(i) width: 10 (mm)
IW potaly piecen i height: 10 (mm) .; 1 mark
|— ——+ . . (a)(ii) 1 table drawn with rows or columns ;
| F) B ® C | I graphs
’ [Ty 7 \ "y \ -~ 2 table drawn with cells for at least 6 bubble readings and
- 3 means;
5 1% | g Wl e 3 appropriate column headings with units
A e ck | R if units given in cells instead of header
odobles 3 (number of) bubbles per (or in) 3minutes/min or (humber
| Qrodused. | | 1(a)(ii) of) bubbles/minute or min
. / _R_ [ ] . —+
L'“e"w\ . l 4 ‘ I J potato/piece of potato/piece/tube
o +
slice/stick and 1 or 2
+
mean/average (number of bubbles per 3min (or per Tmin) ;
4 correct tally results recorded ;
(5] ] 5 correct mean/average calculated for each potato piece ;
1(b)(i) 5 marks
(b) (i) Suggest why the free end of the delivery tube was placed in the water before adding the B -
potato slice to the hydrogen peroxide solution and connecting the test-tube to the bung (b)) prevents leakage of oxygen/all oxygen collected;
of the delivery tube. A gas/air/bubbles
- . : P _ can observe reaction/bubbles as soon as it starts/AWV;
E?‘(WWW ‘‘‘‘ %ﬂ&;@)ﬁﬁﬁﬁgﬂflamu’ﬁ I no air/oxygen can enter tube
?:ﬁnlbihiﬁxw\ambﬂ\ﬂcm&mwkﬁm I "quicker” unqualified for mp 2 1 mark
(b)(ii) prevents leakage of oxygen/all oxygen collected ;
wens[1] A gas/air/bubbles
(i) Explain why the bung of the delivery tube must fit tightly into the test-tube. 1(b)(ii) ![PLOOtSEk}) bung could come out/no gas from outside enters
- . ) e tube
FB.C)@(M’WW u’lplﬁs&m&%ﬂ&%"‘.ﬂ‘ﬁ | fair test comments
. Ih ) increases accuracy/results will be comparable/consistent/
£ AT (CTRE L) o ZES AR R ool
[2] allow a pressure to build up/bubbles to form; 2 marks

EXAMINER MARK
COMMENTS SCHEME




(¢) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours.

*  Potato piece A was soaked in 20% alcohol.

»  Potato piece B was soaked.in 2% alcohol. Your
*+  Potato piece C was soaked in 10% alcohol. Mark Q1 Mark scheme
(c)(i) catalase produces more bubbles when it is active/ora;
[0} Suggest the relationship between the number of bubbles and the activity of- Cﬁtﬂ]ﬂse 1(6)“) A as number of bubbles increases the activity of the
D Ane..ach. wl':j st colaze.. mzdm& mc(m%][m catalase increases/positive correlation
2 m the lower the percentage of alcohol (used for soaking) the
Y e ke ond, ﬁ%ﬁﬂ odldoles... more bubbles are produced/AW/ora;
m ‘(O%N.ﬁd. i1 need not refer to catalase (more bubbles means more
‘Q activity)
(i) Compare the activity of catalase in the potato pieces A, B and C. the higher the percentage of alcohol used the lower the
—Em., ! “‘}j ?‘ﬁm ?ﬁfﬁ B w e .anthe 1(c)(ii) activity of the catalase/ora; 1 mark
""""""""""""""""""""" (c)(ii) B has more catalase activity/bubbles, A has least activity/
e, b oot oukddes...waa. 4 5 while B Hemaa... bubbles:
| restatement of results (number of bubbles from each
oumbee. of bukddos. in. B wcanll.and.. mC;fiwyla‘:..s&.m 11 5ioce of poato)
(iii) Predict thé number of bubbles that would be produced in 3'minutes if a piece of potato A B more, C medium and A fewer bubbles/AW 1 mark
was soaked in 50% alcohol before bemg placed ig hydrogen peroxide solution. (C)\iii) number 4 or less than 4 :
A0, b@bﬁa 735 e [] 1(e)(iii) A no bubbles/none/zero 1 mark
(d) (i) State one variable that has been oonlrolled in the student's investigation.
Describe how this variable was controlled.
variable ‘IWW‘
how it was controlled .. \(6' u.an\c} e um.k&r ‘mth w}mdn 1(d)(i)

.€on.. r@uﬂule e f-empwh,.ra.

iz
(i) The methad of measuring the oxygen gas produced is a source of error.

State one reason why this method is a source of error.

S Ave student  can. owrcount: Soenombec ..

Suggest how to improve the method to minimise this error.

B\)\ Wfﬂnmj Aaesodbume, Sk 132 W

:ed ........ orhacm O
oty oy atmiig 0. go- e Yiye

1(d)(ii)

EXAMINER MARK
COMMENTS SCHEME

@




4 Sp‘i,'g‘ét } MIDDLE LowW
(¢) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours.
*  Potato piece A was soaked in 20% alcohol. Your
»  Potato piece B was soaked.in 2%.alcohol.
+  Potato piece C was soaked in 10% alcohol. Mark Q1 Mark scheme
(d)(i) variable must match control given
() Suggest the relationship between the number of bubbles and the activity of- cataiase 1(c)(i) -
% 4 n o variable controlled by
e G V!l’\‘j Q;;!Ei!.&t.ﬁe. .@’}Z‘jm&. lmmflm hydrogen peroxide (volume/ | measured 10cm? or used
- m e m Q@Bﬁﬂ Mm concentration). same strength solution;
00 e R N Pk
(i) Compare the activity of catalase in the potato pieces A, B and C. type of potato sample of 5mm x 10 mm or pieces
i otato); cut from same potato/type
e ackiviby.. A0, poeke.. Pee. B w0an. 208 18008 el b ot potater | Loor®
NEa... QMbﬂ’ ot bukbls...wxa. )zf 5 wihile, ‘a Fhema... time for measuring bubbles ; | counted for 3min for each
iece
umber, F. bubbiles. in.. .an.a0d. A0S gyt 280..01] ATy P Ty —"
Vi ime of soaking in alcohol; | same time ours for
(iii) Predict thé number of bubbles that would be produced in 3 minutes if a piece of potato each piece;
was soaked in 50% alcohol before bemg placed in-hydrogen peroxide solution.
4= %ﬁ 1(c)iii) 2 marks
!a!: o
l@ b“‘b """""" (1] (d)(ii) method must match the error. 1 mark for error, 1 mark for
(d) (i) State one variable that has been oonlrolled in the student's investigation. method.
) . source of error method of reducing error
Describe how this variable was controlled. -

_ . bubbles are all different measure the volume
variable ‘IWW sizes; use a gas syringe/collect in
how it was controlled . \qj, u.an\c} O um.k&r ‘mth w}mdn 1d)i) a measuring cylinder/AVP;

bubbles difficult to count ; | use a (tally) counter/
-£on.... r@uﬂnle ’[:hﬁ‘ W@M& method of collecting the
gas/measure the volume/
i2] use 2 people/repeat for
reliability /AW;
( Th thod of ing th roduced i A
(ii) e method of measuring the oxygen gas produ s a source of errar. setting up and starting Use 2 people:
State one reason why this method is a source of error. T time;
. 1(d)(ii)
S Yoo student . can.oiaconk Soe nombecch...... 2 marks
Suggest how to improve the method to minimise this error.
Y. meaousing... Dot sodume. ... 17 S
Fmgd ....... bfj m&mhf)a G Scua W&%ﬂy&
"—W\L ..... EXAMINER MARK
[2] COMMENTS SCHEME




(iii) Identify the source of error in step 2. State why this is.a source of error.

source of efror ?%Eﬁbf oA m&m&,m
avy.. Jne..siden: .. | .
Q0. vuler... wooalk...Q0 M PEBED. 1
Wi memJo ks lm\gﬂq wisoand..

(iv) Describe a control experiment that the student could carry out for this investigation.

g%\\j _dot Gi0g... A0e... 20K expecioont. \;u}—uqop
w4 Jocled.. pice... k... gevaka..do.

Hoe_ Calalooe.

2N2 3%
w2
(v) Predict the result expected from the contrdl experiment described in (1\_r).
.............................. SO £

(e) State one safe"ty precaution required when ethanol is used in an investigation.

%unizr—

rmm h:mm

1(d)(iii)

1(d)(iv)

1(d)(v)

1(e)

1(f)(i)

1(f) (i)

1(f)(iii)

Select
page

<

Your
Mark

)

m MIDDLE Low

Q1 Mark scheme
(d)(iii) | size/mass/volume/of the slices or type/age of potato,

may not be equal ;

surface area is different/quantity of available catalase is

different/AW ; 2 marks
(d)(iv) | use exactly the same procedure/do the same/repeat/

AW /or description of original method;

| use boiled potato/boiled catalase/repeat without potato/

use water instead of hydrogen peroxide/use liver or yeast/

use glass beads

except soak potato in water (and not ethanol)/use 0%

alcohol/without alcohol/use untreated potato/AWV,

2 marks

(d){v) same or greater number of bubbles than 2% alcohol/B/

figures quoted (11-18) ( mean of 14.5+)/more bubbles as

more gas produced/most number of bubbles; 1 mark
(e) keep away from flames/heat source ;

wear goggles/safety glasses:

A use a water bath when heating ethanol

wear gloves;

wear lab coat;

use tongs/AW; 1 mark
G0} 280; 1 mark
(f)(ii) A axes labelled

even scale;

y-axis: ( mean) reaction time/ms

x-axis: before drinking alcohol and after drinking alcohol/

before and after/r key given

x-axis labels approximately under each bar

P both plots accurate +% small square ;

C columns not touching

R superimposed columns

of same width

columns at least half the grid on y-axis; 3 marks
(f)(iii) 220-350 (milliseconds) ; 1 mark

EXAMINER MARK

COMMENTS

SCHEME




4 Sp‘i,'g‘ét } MIDDLE Low
(f) In an investigation .into the effects of alcohol or the nervous system,. people were asked to
carry out a test on their reaction time.
The person being tested looked at a coloured block on a computer screen.
As soon as the colour changed they pressed a button. Your
The time taken to press the button was recorded by the computer. Mark Q1 Mark scheme
This was their reaction ime. (d)(ii) | size/mass/volume/of the slices or type/age of potato,
Twenty people were tested before and after consuming a drink containing the same 1(d)(iii) may not be equal ;
concentiration of alcohol. surface area is different/quantity of available catalase is
Table 1.2 shows the restilts of this investigation. different/AW ; 2 marks
T (d)(iv) | use exactly the same procedure/do the same/repeat/
able 1.2 L .
(d)iv) AW /or description of original method;
' 1(d)(iv i i i
ot reaction fime bafore reaction fime after l use boﬂeql potato/boiled catalase/rgpeat Wlt_hout potato/
consuming alcohol consuming alcahol use water instead of hydrogen peroxide/use liver or yeast/
person Imilliseconds /milliseconds use glass beads
] 272 322 except soak potato in water (and not ethanol)/use 0%
: alcohol/without alcohol/use untreated potato/AWV,
2 310 8% 1(d)(v) 2 marks
3 225 270 (d)fv) | same or greater number of bubbles than 2% alcohol/B/
4 243 290 figures quoted (11-18) ( mean of 14.5+)/more bubbles as
5 240 | ' 308 more gas produced/most number of bubbles; 1 mark
5 64 315 1(e) (e) keep away from flames/heat source ;
: wear goggles/safety glasses:
7 201 238 A use a water bath when heating ethanol
8 282 300 wear gloves;
wear lab coat;
9 225 252 X
_ : ; . 1) use tongs/AW; 1 mark
! I -
10 295 278 M) | 280; 1 mark
1 2 | %8 (i) | A axes labelled
12 247 271 even scale;
13 206 ' 266 y-axis: ( mean) reaction time/ms
14 194 - 290 1(F)(ii) x-axis: before drinking aI‘cohoI and after drinking alcohol/
- before and after/r key given
15 206 _ 239 x-axis labels approximately under each bar
16 300 340 P both plots accurate +% small square ;
17 223 261 C columns not touching
: 1(6) i) R superimposed columns
18 243 286 of same width
19 270 316 columns at least half the grid on y-axis; 3 marks
o | 180 295 (f)(iii) 220-350 (milliseconds) ; 1 mark
mean 240 A0
(i) Calculate the mean for the reaction time after consuming alcohol.
EXAMINER MARK
Write your answer in Table 1.2. [1] COMMENTS SCHEME




(ii) Plot a bar chart to show the mean reaction time of the people tested before and after
consuming alcohol.

- e\
ﬁ\\' i
LAt T SEasvraTnasaEsaazaas
SN i ! giiadzinay
E ? | ' ! ' |
| { | | ! | |
Jﬂb 1 _, + et e :r ! 1(d)(iii)
I | { I | ’
f !
| |
[ [
1(d)(iv)
280 +- FeHEH
| S8ikiREate a5ied = 1(d)(v)
i |
7] .L
20T
| 1(e)
| ! ., 16)(i)
A oo reac bon e reachon WA ?
Wl Corsurwg older consumry (3]
ol ool olcomak
(ili) The range of reaction times recorded before consuming alcohol is 180-310 milliseconds.
1(f)(ii
Use Table 1.2 to identify the range of reaction times recorded after consuming alcohol. (i)
AR A ........milliseconds [1]
[Total: 27]
1(f)(iii)

Select
page

Your
Mark

)

Q1
(a)(iii)

MIDDLE Low

Mark scheme

size/mass/volume/of the slices or type/age of potato,
may not be equal ;

surface area is different/quantity of available catalase is
different/AW ; 2 marks

(d)(iv)

use exactly the same procedure/do the same/repeat/
AW /or description of original method;
| use boiled potato/boiled catalase/repeat without potato/
use water instead of hydrogen peroxide/use liver or yeast/
use glass beads
except soak potato in water (and not ethanol)/use 0%
alcohol/without alcohol/use untreated potato/AWV,

2 marks

same or greater number of bubbles than 2% alcohol/B/
figures quoted (11-18) ( mean of 14.5+)/more bubbles as
more gas produced/most number of bubbles; 1 mark

keep away from flames/heat source ;

wear goggles/safety glasses:

A use a water bath when heating ethanol

wear gloves;

wear lab coat;

use tongs/AW; 1 mark

280; 1 mark

(i)

A axes labelled

even scale;

y-axis: ( mean) reaction time/ms

x-axis: before drinking alcohol and after drinking alcohol/
before and after/r key given

x-axis labels approximately under each bar

P both plots accurate +% small square ;

C columns not touching

R superimposed columns

of same width

columns at least half the grid on y-axis; 3 marks

(f) i)

220-350 (milliseconds) ; 1 mark

EXAMINER MARK
COMMENTS SCHEME
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1 Metabolic reactions in cells produce toxic chemicals which can be converted to harmless or less
toxic chemicals.
Hydrogen peroxide is broken down using the enzyme catalase which is found in most cells. Your
Fig. 1.1 shows this reaction. Mark Q1 Mark scheme
talase (a)i) length: 30 (mm)
cata 1(a)(i) width: 10 (mm)
hydrogen peroxide » water and oxygen height: 10 (mm) : 1 mark
2H,0, 2H0 + O, eignt: '
(a)(ii) 1 table drawn with rows or columns ;
Fig. 1.1 I graphs
A student investigated the effect of alcohal (ethanol) on the activity of catalase found in potato, 2 table drawn with cells for at least 6 bubble readings and
using three pieces of potato cut to the same size. 3 means;
3 appropriate column headings with units
Fig. 1.2 shows these pieces of potato. R if units given in cells instead of header
. a (number of) bubbles per (or in) 3minutes/min or (humber
|height /i 1(a)(ii) of) bubbles/minute or min
) / +
width potato/piece of potato/piece/tube
length n
A B ¢ slice/stick and 1 or 2
Fig. 1.2 . T
mean/average (number of bubbles per 3min (or per Tmin) ;
(a) (i) Measure the length, width and height of one of these pieces of potato. 4 correct tally results recorded ;
) 5 correct mean/average calculated for each potato piece ;
Record your resulis in Table 1.1. 1(b)(i) 5 marks
Table 1.1 (b)(i) prevents leakage of oxygen/all oxygen collected;
A gas/air/bubbles
length of potato piece width of potato piece height of potato piece can observe reaction/bubbles as soon as it starts/AW;
fmm /mm /mm I no air/oxygen can enter tube
I “quicker” unqualified for mp 2 1 mark
Snm \mm Lmm : q g P
M1 (b)(ii) prevents leakage of oxygen/all oxygen collected ;
A gas/air/bubbles
Sth 1 The student labelled six tesl-tubes, 1,2,3,4,5,and6anduseda syringe to add 100"13 1(b)(ii) I loose bung could come out/no gas from outside enters
of hydrogen peroxide solution to each of the test-tubes. the tube
Step2 They cut potato piece A to obtain two slices of similar size. I fair test comments ] )
increases accuracy/results will be comparable/consistent/
Step3 The student placed the free end of a delivery tube into a large test-tube containing water. reliable/valid;
allow a pressure to build up/bubbles to form; 2 marks
Step4 They placed one of the slices of potato piece A into the hydrogen peroxide solution in P P/
test-tube 1.
Step 5 The student immediately placed the rubber bung attached to the delivery tube into
test-tube 1 and pushed it in as tightly as possible, as shown in Fig. 1.3.
EXAMINER MARK
COMMENTS SCHEME




4 S,;:ggt } MIDDLE Low

Your
Mark Q1 Mark scheme
empty beaker (a)(i) length: 30 (mm)
1(a)(i) width: 10 (mm)
height: 10 (mm) ; 1 mark

(a)(ii) 1 table drawn with rows or columns ;

Fig.1.3 I graphs

2 table drawn with cells for at least 6 bubble readings and
3 means;

Step7 The student repeated steps 4-6 for the second slice of potato piece A using test-tube 2. 3 appropriate column headings with units

T R if units given in cells instead of header

(number of) bubbles per (or in) 3minutes/min or (number

1(a)(ii : :
Step9 They repeated steps 2-7 for potato piece C usingtest-tubes 5 and 6. (a) i) of) bubbles/minute or min

delivery tube
bubble

water in large
test-tube

bung

hydrogen peroxide
solution

Step8 They counted the number of bubbles released from the delivery tube in 3 minutes.
e ——

Step 8 They repeated steps 2-7 for potato piece B using test-tubes 3 and 4.

+
The student used a tally to count the number of bubbles. potato/piece of potato/piece/tube

) . +
Fig. 1.4 shows their tally count. slice/stick and 1 or 2

+
A1 A2 1 mean/average (number of bubbles per 3min (or per Tmin) ;
B LHE IHF JHT 111 B2 I M1 4 correct tally results recorded ;

] 5 correct mean/average calculated for each potato piece ;
C1 T JHFIl C2 JHT JHF 1(b)(i) 5 marks

(b)(i) prevents leakage of oxygen/all oxygen collected;

A gas/air/bubbles

can observe reaction/bubbles as soon as it starts/AWV;

I no air/oxygen can enter tube

I “quicker” unqualified for mp 2 1 mark

(b)(ii) prevents leakage of oxygen/all oxygen collected ;

A gas/air/bubbles

1(b)(ii) I loose bung could come out/no gas from outside enters
the tube

I fair test comments

increases accuracy/results will be comparable/consistent/
reliable/valid;

allow a pressure to build up/bubbles to form; 2 marks

EXAMINER MARK
COMMENTS SCHEME




(i) Prepare a table to record the student’s results.
Your table should show:

* the numbers of bubbles produced by each slice of potato.in 3 minutes
*  the mean number of bubbles produced by &ach of potato piece A, B and C.

Complete your table using the results from Fig. 1.4.

Wimoer of bdes | e

M egd'\ "C‘JIC(’; é‘\ \30\90\6
Q QU\"QO o [N b_\ w t}

_

Ay -

__d______.—-—-—--‘—'_"—"—__' =S :

o <

]

Ag SRS e
B -

] (e
(b) (i) Suggest why the free end of the delivery tube was placed in the water before adding the
potato slice to the hydrogen peroxide solution and connecting the test-tube to the bung
of the delivery tube.

90,10, feackon. \IYZQQEﬂi: ............ witheot, the.. c\dw’w{
e rmd Conn:cknr& L T e \obe, e .
(ii) Explain why the bung of the delivery tube must fit tightly into the test-tube.
@bﬁ cthiner. Can... £0CADE-....
D.%. fe&r%@ o QQQU@{Q
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Mark

1(a)(i)

Q1
(a)(i)

MIDDLE LOW

Mark scheme

length: 30 (mm)
width: 10 (mm)
height: 10 (mm) ; 1 mark

1(a)(ii)

1(b)(i)

(a)(ii)

1 table drawn with rows or columns ;
I graphs
2 table drawn with cells for at least 6 bubble readings and
3 means;
3 appropriate column headings with units
R if units given in cells instead of header
(number of) bubbles per (or in) 3minutes/min or (humber
of) bubbles/minute or min

+
potato/piece of potato/piece/tube

+
slice/stick and 1 or 2

+
mean/average (number of bubbles per 3min (or per Tmin) ;
4 correct tally results recorded ;
5 correct mean/average calculated for each potato piece ;

5 marks

(b) (i)

prevents leakage of oxygen/all oxygen collected;

A gas/air/bubbles

can observe reaction/bubbles as soon as it starts/AWV;

I no air/oxygen can enter tube

I “quicker” unqualified for mp 2 1 mark

1(b)(ii)

(b)(ii)

prevents leakage of oxygen/all oxygen collected ;

A gas/air/bubbles

I loose bung could come out/no gas from outside enters
the tube

I fair test comments

increases accuracy/results will be comparable/consistent/
reliable/valid;

allow a pressure to build up/bubbles to form; 2 marks

EXAMINER MARK
COMMENTS SCHEME




4 Spil'ggt } MIDDLE LoW
(¢) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours.

»  Potato piece A was soaked in 20% alcohol.

. Bw in 2%.alcohol. Your
S Pome 31322 @ wes soatien In 10% oL Mark Q1 Mark scheme
o (c)i) catalase produces more bubbles when it is active/ora;
(i) Suggest the relationship betwasn the number of bubbles and the activity of catalase. 1(c)(i) A as number of bubbles increases the activity of the
a‘}g}‘ IIIIII Q. ‘r J{Yﬁr e catalase increases/positive correlation
the lower the percentage of alcohol (used for soaking) the
..................................... more bubbles are produced/AW/ora;
_____ (] need not refer to catalase (more bubbles means more
; activity)
(i) Compare the aclivity of catalase in the potato pieces A, B and C. the higher the percentage of alcohol used the lower the
MM‘%O& &‘%c“\- _— 1(c)(ii) i activity of the catalase/éré; 1_n.1ark
(c)(ii) B has more catalase activity/bubbles, A has least activity/
...... bubbles;
] | restatement of results (number of bubbles from each
........ [ piece of potato)
(i) Predict the number of bubbles that would be produced in 3 minutes if a piece of potato A B more, C medium and A fewer bubbles/AW 1 mark
was soaked in 50% alcohol before being placed in hydrogen peroxide solution. (©)(iii) number 4 or less than 4 :
9)5 M) 1(e)(iii) A no bubbles/none/zero 1 mark

(d) (i) State one variable that has been controlled in the student’s investigation.

Describe how this variable was controlled.
variable . W"@k’ 33[[ ce...

how it was controlled ..Ef.. QCI}l’\. &ﬁ:&i"‘&b‘,‘- «ﬁﬁmm

1(d)(i)

T

(ii) The method of measuring the oxygen gas produced is a source of error.

State one reason why this method is a source of error. AR

Teomes- (5. on. e \ﬂofe.«af\eﬁ&’"nmc‘\ﬁ?‘—ﬁke

1(d)(ii)

Suggest how to improve the method to minimise this error.

Lee Are_zome, Seloe.

............................................

EXAMINER MARK
COMMENTS SCHEME




(¢) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours.

»  Potato piece A was soaked in 20% alcohol.
s Potato piece B was soaked in 2%.alcohol.
*  Potato piece C was soaked in 10% alcohal.
(i) Suggest the relationship between the number of bubbles and the activity of catalase.

am ...... ol e 2ome-.

.................

[

(ii) Compare the activity of catalase in the potato pieces A, B and C.

MQ&‘JO& &&gﬁ!’m\‘ e

........ [1]

(iii) Predict the number of bubbles that would be produced in 3 minutes if a piece of potato
was soaked in 50% alcohol before being placed in hydrogen peroxide solution.

o) )

(d) (i) State one variable that has been controlled in the student’s investigation.

Describe how this variable was controlled.
variable .. 33[[ ce..

how it was controlled ..Ef.. QCI}l’\. &ﬁ:&i"‘&b‘,‘- «ﬁﬁmm

[2]
(ii) The method of measuring the oxygen gas produced is a source of error.

State one reason why this method is a source of error. AR

Teomes- (5. on. e \ﬂofe.«af\eﬁ&’"nmc‘\ﬁ?‘—ﬁke

Suggest how to improve the method to minimise this error.

Lee Are_zome, Seloe.

............................................

<

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Your
Mark

Select
page

Q1
(a)(i)

Mark scheme

MIDDLE LOW

variable must match control given

variable

controlled by

hydrogen peroxide (volume/
concentration).

measured 10cm? or used
same strength solution;

Potato (size/length/
volume/surface area/
type of potato sample of
potato);

same dimensions used

for each piece//30mm x
5mm x 10 mm or pieces
cut from same potato/type
of potato;

time for measuring bubbles ;

counted for 3min for each
piece

time of soaking in alcohol;

same time/24 hours for
each piece;

2 marks

(a)(ii)

method must match the error.

method.

1 mark for error, 1 mark for

source of error

method of reducing error

bubbles are all different
sizes;

measure the volume
use a gas syringe/collect in
a measuring cylinder/AVP;

bubbles difficult to count ;

use a (tally) counter/
method of collecting the
gas/measure the volume/
use 2 people/repeat for
reliability /AW;

setting up and starting

time;

use 2 people;

2 marks

EXAMINER

COMMENTS

MARK
SCHEME




(iif)

(iv)

W)

Identify the source of error in step 2. State why thi

Select
s Is a source of gIyo! 4 Pese
source of error C&‘ﬂé ‘Qﬁ X’@ %f ‘%ﬂ,@ ?}\L.@C&

.............. Your

reason . -Pn“. @LQ&%L% m@m" YIZ)T be. &quu\{ ,}\‘&m Mark

1(d)(iii)

2

Describe a control experiment that the student could carry out for this investigation.

%o\ed/ S ™

1(d)(v)

[2]

Pregdict the result expected from the control experiment described in (iv).

1(e)

1(f)(i)

1(f) (i)

1(f)(iii)

)

Q1
(a)(iii)

size/mass/volume/of the slices or type/age of potato,
may not be equal ;

surface area is different/quantity of available catalase is
different/AW ; 2 marks

Mark scheme

(d)(iv)

use exactly the same procedure/do the same/repeat/
AW /or description of original method;
| use boiled potato/boiled catalase/repeat without potato/
use water instead of hydrogen peroxide/use liver or yeast/
use glass beads
except soak potato in water (and not ethanol)/use 0%
alcohol/without alcohol/use untreated potato/AWV,

2 marks

same or greater number of bubbles than 2% alcohol/B/
figures quoted (11-18) ( mean of 14.5+)/more bubbles as
more gas produced/most number of bubbles; 1 mark

keep away from flames/heat source ;

wear goggles/safety glasses:

A use a water bath when heating ethanol

wear gloves;

wear lab coat;

use tongs/AW; 1 mark

280; 1 mark

(i)

A axes labelled

even scale;

y-axis: ( mean) reaction time/ms

x-axis: before drinking alcohol and after drinking alcohol/
before and after/r key given

x-axis labels approximately under each bar

P both plots accurate +% small square ;

C columns not touching

R superimposed columns

of same width

columns at least half the grid on y-axis; 3 marks

(f) i)

220-350 (milliseconds) ; 1 mark

EXAMINER MARK
COMMENTS SCHEME




4 Spil'ggt } MIDDLE
(f) In an investigation into the effects of alcohol on the nervous system, people were asked to
carry out a test on their reaction time.
The person being tested looked at a coloured block on a computer screen.
As soon as the colour changed they pressed a button. Your
The time taken to press the bulton was recorded by the computer. Mark Q1 Mark scheme
This was their reaction time. (d)(iii) | size/mass/volume/of the slices or type/age of potato,
Twenty people were tested before and after consuming a drink containing the same 1(d)(iii) may not be equal ;
concentration of alcohol. surface area is different/quantity of available catalase is
Table 1.2 shows the results of this investigation. different/AW ; 2 marks
Table 1.2 (d)(iv) | use exactly the same procedure/do the same/repeat/
ave (d)iv) AW /or description of original method;
1(d)(iv | use boiled potato/boiled catalase/repeat without potato/
ion ti i ; ) .
test r:;::g;::;;%%% ;gﬁ:ﬂ?:i;;‘ ;m use water instead of hydrogen peroxide/use liver or yeast/
persen Imilliseconds /milliseconds use glass beads
1 272 322 except soak potato in water (and not ethanol)/use 0%
< alcohol/without alcohol/use untreated potato/AWV,
2 310 350 @ 1(d)(v) 2 marks
3 225 270 (d)(v) | same or greater number of bubbles than 2% alcohol/B/
4 243 290 figures quoted (11-18) ( mean of 14.5+)/more bubbles as
5 240 208 more gas produced/most number of bubbles; 1 mark
- (e) keep away from flames/heat source ;
© 264 318 1(e) wear goggles/safety glasses:
7 201 238 A use a water bath when heating ethanol
8 262 300 wear gloves;
- wear lab coat;
o 225 292 10)00) use tongs/AW; 1 mark
i
10 2% it M) | 280; 1 mark
" 225 258 (M) | A axes labelled
12 247 2m even scale;
13 296 266 y-axis: ( mean) reaction time/ms
12 154 250 1(F)(ii) x-axis: before drinking aI‘cohoI and after drinking alcohol/
before and after/r key given
15 206 239 x-axis labels approximately under each bar
16 309 340 P both plots accurate +% small square ;
17 223 261 C columns not touching
1(f)(iii) R superimposed columns
18 243 286 of same width
19 270 316 columns at least half the grid on y-axis; 3 marks
20 180 255 (F){(iii) 220-350 (milliseconds) ; 1 mark
mean 240 Q%0
(i) Calculate the mean for the reaction time after consuming alcohol.
EXAMINER MARK
Write your answer in Table 1.2. [1] COMMENTS SCHEME




THIT

(ii) Plot a bar chart to show the mean reaction time of the people tested before and after
consuming alcohol.

58 8 3

100 |—

40+

’beﬂi‘afe_ W

(3]
(iii) The range of reaction times recorded before consuming alcohol is 180-310 milliseconds.

Use Table 1.2 fo identify the range of reaction times recorded after consuming alcohol.

"10’4.5 milliseconds [1]

[Total: 27]

1(d)(iii)

1(d)(iv)

1(d)(v)

1(e)

1(f)(i)

1(f) (i)

1(f)(iii)

Select
page

Your
Mark

)

Q1
(a)(iii)

MIDDLE LOW

Mark scheme

size/mass/volume/of the slices or type/age of potato,
may not be equal ;

surface area is different/quantity of available catalase is
different/AW ; 2 marks

(d)(iv)

use exactly the same procedure/do the same/repeat/
AW /or description of original method;
| use boiled potato/boiled catalase/repeat without potato/
use water instead of hydrogen peroxide/use liver or yeast/
use glass beads
except soak potato in water (and not ethanol)/use 0%
alcohol/without alcohol/use untreated potato/AWV,

2 marks

same or greater number of bubbles than 2% alcohol/B/
figures quoted (11-18) ( mean of 14.5+)/more bubbles as
more gas produced/most number of bubbles; 1 mark

keep away from flames/heat source ;

wear goggles/safety glasses:

A use a water bath when heating ethanol

wear gloves;

wear lab coat;

use tongs/AW; 1 mark

280; 1 mark

(i)

A axes labelled

even scale;

y-axis: ( mean) reaction time/ms

x-axis: before drinking alcohol and after drinking alcohol/
before and after/r key given

x-axis labels approximately under each bar

P both plots accurate +% small square ;

C columns not touching

R superimposed columns

of same width

columns at least half the grid on y-axis; 3 marks

(f) i)

220-350 (milliseconds) ; 1 mark

EXAMINER MARK
COMMENTS SCHEME
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