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Your
Mark Q1 Mark scheme

1  Fig. 1.1 shows an animal cell.

A LCell . rneraDfas.

(a)(i) A —membrane/cell membrane/plasma membrane ;

B %CM% 1(a)(i) B — cytoplasm ; 2 marks

(a)lii) DNA; 1 mark
1(a)(ii) (b) diffuses in:

oxygen/glucose ;

diffuses out:

Fig. 1.1 carbon dioxide/water ; 2 marks

(a) () Name the features labelled A and B (c) (diffusion) does not need oxygen/respiration/energy
' 1(b) (but active transport does);

Write your answers on Fig. 1.1. . [2] A diffusion is passive

ii) The nucleus of living cells contains genetic material, e . .
@) s ne9 (diffusion) involves movement (of particles) from high to

low concentration/down a concentration gradient (but
ChismeSenes f‘i] opposite for active transport); 1 mark

Name the chemical that this genetic material is made from.

(b) The cell in Fig. 1.1 carries out aerobic respiration. ’ 1(c)

Name one chemical that diffuses into an animal cell and one chemical that diffuses out of a
cell during aerobic respiration.

chemical that diffuses in Q‘ﬁdﬁm ........
chemical that diffuses out .......Cxibendsaide

2l 1(d)(i)
(¢) The process of active transport occurs in some cells.
Qutline one way in which diffusion is different to active transport. 1(d)ii)
.............. N ZTRN T i PRUPTEPICIEL SIS SV NTPT S [PV 7TV S
¥ roclesuinsd. demn. Gotentinien. godteat e adive.......[1]
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4 spil'g‘ét } MIDDLE Low
Fig. 1.2 shows a cell from the palisade mesophyll layer of a leaf.

[ 0 \
g ° rour Q1 Mark sch
0 Mark ark scheme
, c.Cell k..., @0 | C— cell wall
S 0 p 1(a)(i) R cell membrane
(< chloroplast . D - vacuole: 2 marks
a)(ii
Q 0 (d)(ii) | process:
Dﬁ?ﬁ‘é&_ﬂ\c’?&&}uﬁ&e photosynthesis ;
S0 AW throughout. Mark independently.
- 2 % : | other named process 1 mark
Fig.1.2 1(b) animal dependence:
1 (chloroplasts contain chlorophyll) absorb/use/trap,
(d) (i) Name the features labelled C and D. . light/energy :
Write your answers on Fig. 1.2, [2] If respiration/another process is named, mark the
explanation and award points relating to photosynthesis
(ii) Name the process carried out by the chloroplasts and explain why all animal life depends I sun (alone)
on this process.
1(c)
name of process .. P\\b\’ﬁsni\i\”ﬂs.\.g S —— 2 (tO) prOdL.Jce glucose/CarbOhydrate/fOOd' or plants are
producers ;
explanation .. C.\'s\blnpla_ﬁt‘r.i Sondeln... &(sa.en.. PW RO (ul N——
. " 3 (photosynthesis) removes carbon dioxide (from
005l Stae)d ﬁkﬁ{MC\)&j\i‘v%k h&mm'ﬂn&m ------ atmosphere) or adds oxygen (to the atmosphere) ;
Lheo ... @nalei ..o . 002 G- QU0 oIt sESE .o . . . :
U 1(d)(i) 4 primary consumers/herbivores/animals, gain energy or
...:P&JA&&E..Q*.QKL...C&%Q&AX:}K&LL.,.M&Q.M..x\%\).!r;..:\tﬁ.....,, food/as they eat plants/producers ;
. I reference to food chain/web unqualified
Dladuce... g\.\mast. SRl A0 Bar. 8.0l ol fod..... ’
e\ 0SS, d.tQﬁ.(so\. WM Qkoa..-\s _____ SnC. 1(d)(ii) 5 secondary consumers/carnivores eat herbivores/
primary consumers/other animals ;
1\.\4.%(.‘\%@{}. ..... E‘\ona\& Q(E.?Ir%\a. g Mﬂf Al Chetns mp 2 and 3 (only) can be obtained from an equation.
w5 —\&ﬂf} oL e.SSﬂ\l;\.a.\. SiSe. P&s"\'ﬂ """ AAX 6 (animals) need/use oxygen for respiration ;

o mx:....(esfmﬂﬁ\ﬂc.:—fﬁ.. chemical equation must be correct and balanced 4 marks

syggen duling P .. g

Calaandtefides [Total: 13]
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Your
Mark Q1 Mark scheme

1 Fig. 1.1 shows an animal cell.

(a)(i) A —membrane/cell membrane/plasma membrane ;

1(a)(i) B - cytoplasm ; 2 marks
(a)(ii) DNA,; 1 mark
1(a)(ii) (b) diffuses in:

oxygen/glucose ;

diffuses out:
Fig.1.1 carbon dioxide/water ; 2 marks

(c) (diffusion) does not need oxygen/respiration/energy
1(b) (but active transport does);
A diffusion is passive

(a) .{i) Name the featuras labelled A and B.
Write your answers on Fig. 1.1. 2]

i) The nucleus of living cells contains genetic material. . . . . .
@ v ¢ (diffusion) involves movement (of particles) from high to

low concentration/down a concentration gradient (but

G sap. DNA.......... 0 opposite for active transport); 1 mark

(b) The cell in Fig. 1.1 carries out aercbic respiration. 1(c)

Name the chemieal that this genetic material is made from.

Name one chemical that diffuses into an animal celi and one chemical that diffuses out of a
cell during aerobic respiration.

chemical that GIfUSES I ... ST . .o erreenresesesessssnre e

chemical that diffuses out .........; Qs ¥
iffy gj;%g =

(¢) The process of active transport occurs in some cells.

1(d)(i)

L L 1
Qutline one way in which diffusion is different to active transport. ()i
1(d)(ii

EXAMINER MARK
COMMENTS SCHEME
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page

Fig. 1.2 shows a cell from the palisade mesophyll layer of a leaf.

9, o
0 C..G\wall.....
0
o 0 1(a)li)
> chloroplast
- 1(a(ii)
Q 0
p.S.e\\. vocouls..

Fig. 1.2 1(b)

(d) (i) Namethe features labelled C and D.
Write your answers on Fig. 1.2, (2]

(i) Name the process carried out by the chloroplasts and explain why all animal life depends
on this process,

1
name of process %dt@h@.ﬂ&:& ....................................................................... s
explanation u)hen%dmﬁhnsia‘?&pmémd?npbﬁt
1(d)(i)
1(d)(ii)

Your
Mark

)

Q1
(a)(i)

m MIDDLE Low

Mark scheme

C —cell wall;
R cell membrane

D - vacuole; 2 marks

(a)(ii)

process:
photosynthesis ;

AW throughout. Mark independently.

| other named process 1 mark

animal dependence:

1 (chloroplasts contain chlorophyll) absorb/use/trap,
light/energy ;

If respiration/another process is named, mark the
explanation and award points relating to photosynthesis
I sun (alone)

2 (to) produce glucose/carbohydrate/food, or plants are
producers ;

3 (photosynthesis) removes carbon dioxide (from
atmosphere) or adds oxygen (to the atmosphere) ;

4 primary consumers/herbivores/animals, gain energy or
food/as they eat plants/producers ;
I reference to food chain/web unqualified

5 secondary consumers/carnivores eat herbivores/
primary consumers/other animals ;
mp 2 and 3 (only) can be obtained from an equation.

6 (animals) need/use oxygen for respiration ;
chemical equation must be correct and balanced 4 marks

EXAMINER MARK
COMMENTS SCHEME
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1 Fig. 1.1 shows an animal cell.

2 A ..ﬁ&ﬂ.mmbfaﬂﬂ.. Your
. : Mark Q1 Mark scheme
_ (a)(i) A —membrane/cell membrane/plasma membrane ;
B.... Cﬂ‘f‘a,ﬁlmm 1(a)(i) B — cytoplasm ; 2 marks
(a)(ii) DNA; 1 mark
1(a)(ii) (b) diffuses in:
oxygen/glucose ;
diffuses out:
Fig. 1.1 carbon dioxide /water ; 2 marks
(c) (diffusion) does not need oxygen/respiration/energy

(@) () Name the features labelled A and B.

1(b) (but active transport does);
Write your answers on Fig. 1.1. 2}

A diffusion is passive

ii) The nucleus of living cells contains genetic material. . . . . .
a y ¢ ’ (diffusion) involves movement (of particles) from high to

low concentration/down a concentration gradient (but
{)fbifem A AU, . U8 | opposite for active transport); 1 mark

Name the chemical that this genatic material is made from.,

(b) The cellin Fig. 1.1 carries out aerobic respiration. o 1(c)

Name one chemical that diffuses into an animal cell and one chemical that diffuses out of a
cell during aerobic respiration.

chemical that diffuses in glumaﬂﬂhmggen

chernical that diffuses out Lmd:ﬁr‘,lﬁafhnnolmxudﬁg .......... =
‘ 1(d)(i)

(e) The process of active transport occurs in some cells.

Outline one way in which diffusion is different to active transport.

BN sion....5. onovement —thk{ﬂh(nn@‘druﬁbn{o 1d)fii)
Jowl Concenkaction. thal:. differnl. de.atkive. rangport.m
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Fig. 1.2 shows a cell from the palisade mesophyll layer of a leaf.
R
G fosr Q1  Mark sch
' Mark ark scheme
0 ! ?
0 c...Lellwall....... (d)(i) C - cell wall;
o 0 1(a)(i) R cell membrane
@ S — chidropiast Aalii) D - vacuole; 2 marks
a)(ii
Q 0 (d)(ii) process:
n...lagamc.ujﬁ.. photosynthesis ;
& 0 a AW throughout. Mark independently.
\k_._o__./'./ : | other named process 1 mark
Fig. 1.2 1(b) animal dependence:
1 (chloroplasts contain chlorophyll) absorb/use/trap,
(d) (i) Name the features labelled C and D. light/energy ;
Write your answers on Fig. 1.2, (2 If respiration/another process is named, mark the
explanation and award points relating to photosynthesis
(i) Name the process carried out by the chloroplasts and explain why all animal life depends I sun (alone)
on this process.
I Ene@g J PRT{BIH ’3[1“:“52 1(c) 2 (to) produce glucose/carbohydrate/food, or plants are
.......... | A producers
explanation é}l‘\ﬁ'&mlh&'jﬂﬁﬁ.mﬂ@“ 2 LT I
Y . TR . boe ! 3 (photosynthesis) removes carbon dioxide (from
i’h@ﬁhlampla&lsgnalrmre. mfm _ ,')ldl atmosphere) or adds oxygen (to the atmosphere) ;
....}fle,- mﬂmm‘fhaﬂdc{ﬂ%ﬂm) . . . .
; 1(d)(i) 4 primary consumers/herbivores/animals, gain energy or
-,L ) ﬁh{ﬁhfkjﬁﬁ!&%&ﬂfﬁﬁi&iﬁé; food/as they eat plants/producers ;
_ . I reference to food chain/web unqualified
S s s 1(d)(ii) 5 secondary consumers/carnivores eat herbivores/
S primary consumers/other animals ;
» i mp 2 and 3 (only) can be obtained from an equation.
""" pm————" 6 (animals) need/use oxygen for respiration ;
................ chemical equation must be correct and balanced 4 marks
[5]
[Total: 13]
EXAMINER MARK
COMMENTS SCHEME
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2 Fig. 2.1 shows a gorilla with her baby.

Your
Mark Q2 Mark scheme
(a)(i) fur/hair;
2(a)(i) (external) ears;
mammary glands; 1 mark

(a)(ii) give birth (to live young) ;

2(a)(ii) suckle young/feed young on milk ;

3 inner ear ossicles ;

differentiated teeth ;

2 sets of teeth (deciduous and permanent) / AW ;

diaphragm ;
sweat glands ;
sebaceous glands ; 2 marks
2(b)(i)
2(b)(ii)
Fig. 2.1
2(b)(iii)
(a) Qorillas are mammals and have characteristics that are only found in mammals, and not in
any other vertebrate group. = .
State: 2(b)(iv)
(i) one mammalian characteristic visible in Fig. 2.1
....... O e OSRON )
(i) two mammalian characteristics not visible in Fig. 2.1
2(c)

EXAMINER MARK
COMMENTS SCHEME
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Your
Mark (0} Mark scheme

(b) Fig. 2.2 shows the average body mass and Table 2.1 shows the average lifespan of males in
six species of mammal.

6000

b)(i) bison ; 1 mark
b)(ii) 3600 (kg) ; 1 mark
iii) number between 1300-1400 (kg) ; 1 mark

b)(iv) | the larg(er) the body mass, the long(er) the life span/AW
ora;

A positive correlation

I proportional unqualified

R directly proportional 1 mark
(c) A AW throughout

A examples of the categories

I healthy life-style

I good/stressful/hostile environment unqualified

5000_ nxas . HHH 2(a)(i)

4000+

2(a)(ii)

3000+

2000~

average male body mass/kg

2(b)(i)

water/potable/clean/drinkable ;
adequate food supply/balanced diet/eating healthily/
. access to food/no famine ;
; 3 medical facilities/doctors/hospitals /treatments ;
T4 2(b) i) 4 personal hygiene ;
rhinoceros hippopotamus  giraffe " bison moose g 5 sanitation/sewage treatment/removal of rubbish ;
: ' epecies : S exercise facilities/taking regular exercise ;
8
9

N —

1000+

2(b)(ii)

IEENEEEGEEEENENAN]

O 0 O O
I R S O

IIIlIllIJIl_lI-IlI.I;IlJIi[IIIIIIIIIII
NSNS NSNS SN ENENNINEEENEEEN]

I EEENNEOEEEEEEEEENE

1
O

AR NN EEN NN

1
| EEEN]
)
L1l
181l

shelter from elements/housing ;

Fig. 2.2 2(b)(iv) absence of pollution/safe or clean environment ;
use of modern technology ;
Table 2.1 ? 10 improved education/schools ;
averace male 11 avoidance of smoking/alcohol/drugs ;
species |ﬁwpai;years 12 avqio_lqnce o_f hazardous behaviour/promiscuity/risky
activities/crime/no war ;
elephant 70 2(c) I avoid natural disasters/diseases
rhinoceros 48 13 reduction in poverty ; 3 marks
hippopotamus 42
giraffe 25
bison 23
moose 21

EXAMINER MARK
COMMENTS SCHEME




(i} Name the mammal that.has an average lifespan of 23 years.
%im ...... e [

(i) State the average body 'mass of a male rhinoceros.

(iii) State the average body mass of the mammal that has an average lifespan of 25 years,

,1356- ....................... kg [1]

(iv) Describe the relationship between averagé body rmass and average lifespan shown in
Fig. 2.2 and Table 2.1.

Do ﬂuem%e........h:d . 50065... N0 5. Mhe......
miex%ek&eﬁpm ....... i Ockles .

................. . [1]

(¢) The average lifeépan of a human male can ﬁw from 40°years to 85 years.

The lifespan partly depends on the things available in the country where the man lives,

Suggest three things that would increase the chance of a man having a longer lifespan.

£ TOCSOSER.. COON. .. SOOI i

2 .. M2ES .. ANEEONS,,

B TS s NN o et SO

............................ =
[Total: 10]

Select
page

Your
Mark

2(a)(i)

2(a)(ii)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(b)(iv)

2(c)

)

m MIDDLE Low

Q2 Mark scheme
(b)(i) bison ; 1 mark
(b)(ii) 3600 (kg) ; 1 mark
(b)(iii) number between 1300-1400 (kg) ; 1 mark
(b)(iv) | the larg(er) the body mass, the long(er) the life span/AW

ora;

A positive correlation

I proportional unqualified

R directly proportional 1 mark
(c) A AW throughout

A examples of the categories
I healthy life-style
I good/stressful/hostile environment unqualified

water/potable/clean/drinkable ;

adequate food supply/balanced diet/eating healthily/
access to food/no famine ;

3 medical facilities/doctors/hospitals/treatments ;

4 personal hygiene ;

5 sanitation/sewage treatment/removal of rubbish ;

6 exercise facilities/taking regular exercise ;
7

8

9

N —

shelter from elements/housing ;
absence of pollution/safe or clean environment ;
use of modern technology ;
10 improved education/schools ;
11 avoidance of smoking/alcohol/drugs ;
12 avoidance of hazardous behaviour/promiscuity/risky
activities/crime/no war ;
I avoid natural disasters/diseases
13 reduction in poverty ; 3 marks

EXAMINER MARK
COMMENTS SCHEME
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2 Fig. 2.1 shows a gorilla with-her baby.

Your
Mark Q2 Mark scheme
(a)(i) fur/hair;
2(a)(i) (external) ears;
mammary glands; 1 mark

(a)(ii) give birth (to live young) ;

2(a)(ii) suckle young/feed young on milk ;

3 inner ear ossicles ;

differentiated teeth ;

2 sets of teeth (deciduous and permanent) / AW ;

diaphragm ;
sweat glands ;
sebaceous glands ; 2 marks
2(b)(i)
2(b)(ii)
-Flg. 2:1 |
B 2(b)(iii)
(a) Gorillas are mammals and have characlenshcs that are only Iound in mammals, and not in
any other vertabrate group .
State: . ' 2(b)(iv)
. (i) one mlamn_na'lian characteristic visible in Fig. 2.1
s s ae ] 1]
(ii) two mammalian characteristics not visible in‘Fig. 2.1
) A N .
 [FPP—— ;S 1 ..... P aC.OF ; ‘\Q&  S—— 2(c)

2 LR u . . L] e“° - N o "
...... T LT LI LTI LT T " e [—

EXAMINER MARK
COMMENTS SCHEME
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(b) Fig. 2.2 shows the average body mass and Table 2.1 shows the-average lifespan of males in

six species of mammal. y
6000
Your
Mark Q2 Mark scheme
(b)(i) bison ; 1 mark
5000 . LHE 2(ali) (b)) | 3600 (k) ; 1 mark
-H (b)(iii) | number between 1300-1400 (kg) ; 1 mark
o N - -
E 400041 2(a)(ii) (b)(iv) Lhri I.arg(er) the body mass, the long(er) the life span/AW
= - =m A positive correlation
E‘ - ., H : I proportional unqualified
30005 ] — R directly proportional 1 mark
ﬁ 5 i T : (c) A AW throughout
. §, H H 3 SRACREN TF A examples of the categories
& 2000-H 1] anus ’ : b)(i I healthy life-style
@ H . —— HHHH HHHHH 2(b)(i) I good/stressful/hostile environment unqualified
—EE —-———“g gg H 1 water/potable/clean/drinkable ;
100011 T = m 2(b)(ii) 2 adequate food supply/balanced diet/eating healthily/
s ] T 1] access to food/no famine ;
s H ,. -H -H -H ﬁ; ? ER @" R 3 medical facilities/doctors/hospitals/treatments ;
::m& . !.H E‘-:F AWE:: Wk 2. 1] 2(b)jii) 4 personal hygiene ;
elephant  rhinoceras hippopotamus i giraffe - bison moose g 5 sanitation/sewage treatment/removal of rubbish ;
species : 6 exercise facilities/taking regular exercise ;
y 7 shelter from elements/housing ;
i Fig. 2.2 ' 2(b)(iv) 8 absence of pollution/safe or clean environment ;
9 use of modern technology ;
Table 2.1 10 improved education/schools ;
dm—— 11 avoidance of smoking/alcohol/drugs ;
species mespagnfyeam 12 avoidance of hazardous behaviour/promiscuity/risky
activities/crime/no war ;
elephant 70 2(c) I avoid natural disasters/diseases
rhinoceros 48 13 reduction in poverty ; 3 marks
hippopotamus 42
giraffe 25
bison 23
moose 21

EXAMINER MARK
COMMENTS SCHEME
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(i) Namethe mammal that has.an average lifespan of 23 years.
...... b\%n{\ |
: . Your
(ii). State the average body-mass of a male rhinoceros. %}m ke Q2 Mark scheme
) o— T (b)) bison ; 1 mark
(i) State the average body mass of the mammal that has an average lifespan of 25 years. 2(a)(i) (b)(ii) | 3600 (kg) ; 1 mark
‘360 kg [1] (b)(iii) number between 1300-1400 (kg) ; 1 mark
; : - (b)(iv) | the larg(er) the body mass, the long(er) the life span/AW
(iv) Describe the relationship between average body mass and average lifespan shown in 2(a)(ii) ora:
Fg. £2 and Table £.1, A positive correlation
il cmam&& ...... t@ﬁcﬂﬂ LSS @\ec;vemSe.a I proportional unqualified
T ] R directly proportional 1 mark
ooty e Shh..deogse ... hel. ...
(c) A AW throughout
QLA Y‘E..Ci:&t\j begnﬂmdd eveersnnsseneens[ 1] A examples of the categories
i I healthy life-style
(€) The average lifespan of a human male can vary from 40 years to 85 years. _ 2(b)(i) I good/stressful/hostile environment unqualified
* The lifespan partly depends on the things available in the country where the man lives,
ife .
Suggest three things that tvould increase the chance of 2a man having a longer lifespan 1 water/potable/clean/drinkable :
NOPGHW"W“. 2(b)(ii) 2 adequate food supply/balanced diet/eating healthily/
access to food/no famine ;
b\ &e&_ 3 medical facilities/doctors/hospitals/treatments ;
I O | Q jm(Ec;\ 4 personal hygiene ;
2(b])(iii) 5 sanitation/sewage treatment/removal of rubbish ;
6 exercise facilities/taking regular exercise ;
7 shelter from elements/housing ;
Sl ’ 2(b)(iv) 8 absence of pollution/safe or clean environment ;
9 use of modern technology ;
[8] 10 improved education/schools ;
11 avoidance of smoking/alcohol/drugs ;
[Total: 10] 12 avoidance of hazardous behaviour/promiscuity/risky
N activities/crime/no war ;
2(c) I avoid natural disasters/diseases
13 reduction in poverty ; 3 marks
EXAMINER MARK
COMMENTS SCHEME
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2 Fig. 2.1 shows a gorilla with her baby.

Your
Mark Q2 Mark scheme
(a)(i) fur/hair;
2(a)(i) (external) ears;
mammary glands; 1 mark

(a)(ii) give birth (to live young) ;

2(a)(ii) suckle young/feed young on milk ;

3 inner ear ossicles ;

differentiated teeth ;

2 sets of teeth (deciduous and permanent) / AW ;

diaphragm ;
sweat glands ;
sebaceous glands ; 2 marks
B 2(b)(i)
2(b)(ii)
Fig. 2.1
2(b)(iii)
(a) Gorillas are mammals and have characteristics that are only found in mammals, and not in
any other vertebrate group. ’ ’
State: 2(b)(iv)

(i) one mammalian characteristic visible in Fig. 2.1
B . SV, 0 1T Y B S AR M1
(li) two mammalian characteristics not visible in Fig. 2.1

S T T = . N 2(c)

EXAMINER MARK
COMMENTS SCHEME
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Your
Mark (0} Mark scheme

b)(i) bison ; 1 mark

b)(ii) 3600 (kg) ; 1 mark
)(iii) number between 1300-1400 (kg) ; 1 mark

b)(iv) | the larg(er) the body mass, the long(er) the life span/AW

ora;

A positive correlation

I proportional unqualified

R directly proportional 1 mark

(c) A AW throughout

A examples of the categories

I healthy life-style
I good/stressful/hostile environment unqualified

(b) Fig. 2.2 shows the average body mass ‘and Table 2.1 shows. the average lifespan of males in
six species of mammal.

6000

5000 THHHT : HHEH 2(a)(i)

2(a)(ii)

4000

2000+

average male body mass/kg
L -

ThEEE _ 2(b)(i)

s
L e T T T T T T L T LT T T T T

I T T T T T T P T v e v Tty

water/potable/clean/drinkable ;

adequate food supply/balanced diet/eating healthily/
access to food/no famine ;

3 medical facilities/doctors/hospitals /treatments ;

4 personal hygiene ;

5 sanitation/sewage treatment/removal of rubbish ;

6 exercise facilities/taking regular exercise ;
7

8

9

N —

1000 2(b])(ii)

i 4 ‘ m‘% F
S F ﬁ 2(b)(iii)

elephant thinoceros hlppopotarnus. giraffe bison moose
species

LI I 0 0 O O 0 O O

L

I O I O O 0 O O 1 0 0 GO )

B

L
L L LT LTI

EEEEEEEENERN]

NN NN
INEEN

PE,
(131
i1l

shelter from elements/housing ;

absence of pollution/safe or clean environment ;
use of modern technology ;

Table 2.1 10 improved education/schools ;

Fig.2.2 _ 2(b)(iv)

éveraga ot 11 avoidance of smoking/alcohol/drugs ;
' species lifespan/years 12 avqio_lqnce o_f hazardous behaviour/promiscuity/risky
activities/crime/no war ;
elephant 70 2(c) I avoid natural disasters/diseases
rhinoceros - 48 13 reduction in poverty ; 3 marks
-hippopotamus 42
giraffe 25
bison 23
' ¢ moose 21

EXAMINER MARK
COMMENTS SCHEME




4 S,;:ggt } MIDDLE Low
(i) Name the'mammal that has an average lifespan.of-23 years.

(ii) State the average body mass of a male rhinoceros. x;l):r:( Q2 Mark scheme
. %DEQ kg [1] (b)(i) bison : 1 mark
(ili). State the average body mass of the mammal that has an average lifespan of 25 yeérs. 2(a)(i) (b)(i) | 3600 (kg) ; 1 mark
' : 1035 ..... o kg 1] (b)(iii) | number between 1300-1400 (kg) ; 1 mark
. - (b)(iv) | the larg(er) the body mass, the long(er) the life span/AW
(iv). Describe the relationship between average body mass and average lifespan 'shown in 2(al(ii) ora:

Fig. 2.2 and Table 2.1. A positive correlation

M\ﬁg@&mﬂmﬁ“m\ghmﬁ. | proportional ungualified

R directly proportional 1 mark

m&@nﬂ&&,\?ﬁ\&.'ﬁt&\l@@%&\m&‘xmﬁ © A AW throughout

ARCCenieT (1] A examples of the categories

I healthy life-style

(e) The average liféspan:of a human male can vary from 40 years 10.85 years. - 2(b)(i) I good/stressful/hostile environment unqualified
The lifespan partly depends on the things available in the country where the man lives,
Suggest three things that would increase the chance of a man having a longer lifespan.

water/potable/clean/drinkable ;

adequate food supply/balanced diet/eating healthily/
access to food/no famine ;

3 medical facilities/doctors/hospitals /treatments ;

4 personal hygiene ;

5 sanitation/sewage treatment/removal of rubbish ;

6 exercise facilities/taking regular exercise ;
7

8

9

N —

2(b)(ii)

2(b)(iii)

shelter from elements/housing ;
absence of pollution/safe or clean environment ;
use of modern technology ;
10 improved education/schools ;
11 avoidance of smoking/alcohol/drugs ;
12 avoidance of hazardous behaviour/promiscuity/risky
activities/crime/no war ;
2(c) | avoid_nat_ural disasters/diseases
13 reduction in poverty ; 3 marks

2(b)(iv)

EXAMINER MARK
COMMENTS SCHEME
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3

Fig. 3.1 shows a section through the skin.

boodton /' /

Fig. 3.1

‘(a) Name the structures labelled in Fig. 3.1 and outline a function in the skin for each one.

Write your answers in Table 3.1.
An example has bean done for you.

Table 3.1

structure | name of structure function in the skin

Gy oop Alakes and  condiicds 1O
F N Are Pt Clow

Sensory ‘Aevecds  sXmulas
G' newones '
H sweat gland produces sweat for cooling the body
s Pty ineion  Coc the SKin

Select
4 page } MIDDLE Low
Your
Mark Qa3 Mark scheme
3(a) (a) label | name function
F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;
I vein/artery
G receptors/sensory | detect changes in external
neurone ; environment/stimulus/
touch/pressure/
3(b)(i) temperature;
R detects temperature of
the blood
I responds to
J adipose insulation/prevention of
tissue/fat/fatty heat loss/keeps body
tissue ; warm/shock absorber/
- energy store;
gibllii) | fatty acids
| dermis
6 marks
(b)) with no back-pack 6 (arbitrary units);
with 9kg back-pack 13 (arbitrary units);
NM7(%);
1116.6% 3 marks
(b)(ii) more/increased volume of, sweat produced; 1 mark
3(c) (c) 1 ref. to evaporation ;
I ref. to heat loss by conduction/convection/radiation
2 (of) water/sweat ;
3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
body/skin/blood ;
5 blood carries heat ; 3 marks

EXAMINER MARK
COMMENTS SCHEME




4 sp‘i,'g‘;t } MIDDLE LowW
(b) In an investigation the volume of sweat produced by a student was measured when running
while carrying different masses in a back-pack.
Your
Mark (0K Mark scheme
back-pack
(a) label | name function
3(a) ,

F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;

The results are shown in Fig. 3.2. . I vein/artery
G receptors/sensory | detect changes in external
: i X neurone ; environment/stimulus/
20F FHH _ THFERAE : touch/pressure/
: g - EANCEEEA x 3(b)(i) temperature;
EEEENES R detects temperature of
: ' the blood
15
volume-of I responds to
sweat produced
i £ 104 J adipose insulation/prevention of
tissue/fat/fatty heat loss/keeps body
tissue ; warm/shock absorber/
5 ' ; - , . energy store;
5 , . T - . +: Bib)ii) | fatty acids
: 1 ' y I dermis
6 marks
0 : u - . (b)(i) with no back-pack 6 (arbitrary units);
running running running running - with 9kg back-pack 13 (arbitrary units);
with empty with 3kg with 6kg with 9kg = . 117(%):
back-pack back-pack back-pack back-pack 1116.6% 3 marks
) (b)(ii) more/increased volume of, sweat produced; 1 mark
ng. 3.2 3(0) - X
(c) 1 ref. to evaporation ;
I ref. to heat loss by conduction/convection/radiation
2 (of) water/sweat ;
3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
body/skin/blood ;
5 blood carries heat ; 3 marks
EXAMINER MARK
COMMENTS SCHEME




(i) Use Fig. 3.2 to state:
the volume of sweat produced:-when running.with an empty back-pack
... arbitrary units
the volume of sweat produced when running with a 9kg back-pack
Rﬁ .-ee ArDItrary units

Use these two. volumes to calculate the percentage increase in sweat production when
running with a 9kg back-pack.

Give your answer to the nearest whole number.
Show your working,

P
@a’cex\\ﬁ%t rle = SOYOA 533‘-\%-- 7

\3 VA

- \m _0._‘_‘;&—‘1.\00

ol %

18]

(i) This investigation was carried out when the air temperature was 10°C,

Predict the effect of carrying out the same investigation if the air temperature was 15°C.

... e 0F.. Swead... praducer.... ...

(¢) When the student was at rest the volume of sweat produced was 2 arbitrary units.

The volume increases during exercise as the body needs to keép coal,

Explain how this cooling takes place.

S 38, e m‘m . ﬁnc:gk;m ke,
k.. b, Seo. £y EHODOTANON.. 62....
oo o000gy.... om. Se.... eody....60. ook ehey....
Raenoned G, the. \méej 20.4he. ba cllz)

[Total: 13]

Select
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Your
Mark Qa3 Mark scheme
3(a) (a) label | name function
F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;
I vein/artery
G receptors/sensory | detect changes in external
neurone ; environment/stimulus/
touch/pressure/
3(b)(i) temperature;
R detects temperature of
the blood
I responds to
J adipose insulation/prevention of
tissue/fat/fatty heat loss/keeps body
tissue ; warm/shock absorber/
- energy store;
gibllii) | fatty acids
| dermis
6 marks
(b)(i) with no back-pack 6 (arbitrary units);
with 9kg back-pack 13 (arbitrary units);
NM7(%);
1116.6% 3 marks
(b)(ii) more/increased volume of, sweat produced; 1 mark
3(c) (c) 1 ref. to evaporation ;
I ref. to heat loss by conduction/convection/radiation
2 (of) water/sweat ;
3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
body/skin/blood ;
5 blood carries heat ; 3 marks
EXAMINER MARK

COMMENTS

SCHEME
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3 Fig. 3.1 shows a section through the skin.
Your
Mark Q3 Mark scheme
3(a) (a) label | name function
F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;
I vein/artery
G receptors/sensory | detect changes in external
neurone ; environment/stimulus/
touch/pressure/
3(b)(i) temperature;
R detects temperature of
the blood
I responds to
_gig";{:n °f/,/ J adipose insulation/prevention of
ow tissue/fat/fatty heat loss/keeps body
Wi tissue ; warm/shock absorber/
0 3(b) i) energy store;
(a) Name the structures labelled in Fig. 3.1 and outline a function in the skin for each one. : gatty acids
ermis
White your answers in Table 3.1. 6 marks
An example has been done for you. (b)(i) with no back-pack 6 (arbitrary units);
. with 9kg back-pack 13 (arbitrary units);
Table 3.1 117(%);
(o)
- structure | name of structure function in the skin - ! 116'6_/0 3 marks
: (b)(ii) more/increased volume of, sweat produced; 1 mark
F awd . Yoake in and B oot blaoel 3l (c) 1 ref. to evaporation ;
Cﬂp“‘“” I ref. to heat loss by conduction/convection/radiation
m@ﬂ_ Si%m}ﬁ . 2 (of) water/sweat ;
G m‘-\s 3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
H sweat gland produces sweat for cooling the body body/skin/blood ;
- 5 blood carries heat ; 3 marks
o [SPONY o for gos exchofge
mMesophy . EXAMINER MARK
[6] COMMENTS SCHEME
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(b) In an investigation the volume of sweat produced by a student was measured when running
while carrying different masses in a back-pack.
rour Q3 Mark sch
r m
back-pack - N —
(a) label | name function
_ 3(a) ,
’ F capillary ; transports blood/heat/
supplies oxygen glucose
b y to cells/removes carbon
' dioxide;
The results are shown in Fig. 3.2. ' | vein/artery
; G receptors/sensory | detect changes in external
: neurone ; environment/stimulus/
20 : T RN RN NNENGENENENES - - touch/pressure/
: 3(b)(i) temperature;
] . : i : R detects temperature of
15 : 1F HHE L the blood
p——— : T sExs I responds to
sweat produced -
larbitrary units - - - -
16k H : J adipose insulation/prevention of
a ; tissue/fat/fatty heat loss/keeps body
: tissue ; warm/shock absorber/
e ( - energy store;
54 Ribllii) | fatty acids
| dermis
. 6 marks
0 A (b)(i) with no back-pack 6 (arbitrary units);
running running running running with 9kg back-pack 13 (arbitrary units);
with empty with'3kg with 6kg with 9kg 117(%):
back-pack back-pack back-pack back-pack 1 116.6% 3 marks
Fig. 3.2 (b)(ii) more/increased volume of, sweat produced; 1 mark
o 3(c) (c) 1 ref. to eva ion ;
. i poration ;
I ref. to heat loss by conduction/convection/radiation
2 (of) water/sweat ;
3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
body/skin/blood ;
5 blood carries heat ; 3 marks
EXAMINER MARK
COMMENTS SCHEME




(i) Use Fig. 3.2 to state:

the volume of sweat produced when running with an empty back-pack

..................... 6 arbitrary units
the volume of sweat produced when running with a 9kg back-pack
. f5 .. arbitrary units
Use these two volumes to calculate the percentage increase in sweat production when
running with a 9kg back-pack.
Give your answer to the nearest whole number.
Show your working. '

& Yloo

V%

=

(i) This investigation was carried out when the air temperature was 10°C.
Predict the effect of carrying cut the same investigation if the air temperature was 15°C.

e S2EEEREDE. NolOmeEs o G0N, producedt..........

(¢) When the student was at rest the volume of sweat produced was 2 arbitrary inits.
The volume inci'a_as_as during exercise as the body needs to keep cool.
Explain how this cooling takes place. )
e SO0, OKES. .. SPOCR. BY,.... eXaR0MONOG.. ] L.
setes. need.. el enerdd o Contfaty, mote 1OSS.......

[Total: 13]
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Your
Mark Qa3 Mark scheme
3(a) (a) label | name function
F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;
I vein/artery
G receptors/sensory | detect changes in external
neurone ; environment/stimulus/
touch/pressure/
3(b)(i) temperature;
R detects temperature of
the blood
I responds to
J adipose insulation/prevention of
tissue/fat/fatty heat loss/keeps body
tissue ; warm/shock absorber/
- energy store;
gibllii) | fatty acids
| dermis
6 marks
(b)(i) with no back-pack 6 (arbitrary units);
with 9kg back-pack 13 (arbitrary units);
NM7(%);
1116.6% 3 marks
(b)(ii) more/increased volume of, sweat produced; 1 mark
3(c) (c) 1 ref. to evaporation ;
I ref. to heat loss by conduction/convection/radiation
2 (of) water/sweat ;
3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
body/skin/blood ;
5 blood carries heat ; 3 marks

EXAMINER MARK

SCHEME

COMMENTS
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3  Fig. 3.1 shows a section through the skin.
Your
Mark Qa3 Mark scheme
3(a) (a) label | name function
F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;
I vein/artery
G receptors/sensory | detect changes in external
neurone ; environment/stimulus/
touch/pressure/
3(b)(i) temperature;
R detects temperature of
the blood
I responds to
gz‘ﬁ'?;g/ ’/ J adipose insulation/prevention of
tissue/fat/fatty heat loss/keeps body
R tissue ; warm/shock absorber/
9. 3(b) i) energy store;
(a) Name the structures labelled in Fig. 3.1 and dutline & function in the skin for each one. : gafty acids
. ermis
Write your-answers in Table 3.1. 6 marks
An example has been done for you. (b)(i) with no back-pack 6 (arbitrary units);
with 9kg back-pack 13 (arbitrary units);
Table 3.1 NM7(%);
T ey == : 1116.6% 3 marks
structure | name of structure function in the skin - -
~ (b)(ii) more/increased volume of, sweat produced; 1 mark
F Vein Su{:‘pﬂf’i’ SKin with blocel 3(c) () 1 ref. to evaporation ;
8 loool Sipply I ref. to heat loss by conduction/convection/radiation
: 2 (of) water/sweat ;
G M(’,ﬁh&' Coﬂtm(_ maUEJﬂM+ ' 3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
H sweat gland produces sweat for cooling the body body/skin/blood ;
5 blood carries heat ; 3 marks
J (‘T' = ) Respiration 1a $kin
yroup ot GUS EXAMINER MARK
COMMENTS SCHEME




(b) In an investigation the volume of sweat produced by a student was measured when running

while carrying different masses in a back-pack.

The results are shown in Fig. 3.2.

20
15
volume of
sweat produced
/arbitrary units
10
5
0 —
running running running running
with empty with 3kg with 6kg with 9kg
back-pack back-pack back-pack back-pack
Fig.3.2

Select
4 page } MIDDLE LOW
Your
Mark Qa3 Mark scheme
3(a) (a) label | name function
F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;
I vein/artery
G receptors/sensory | detect changes in external
neurone ; environment/stimulus/
touch/pressure/
3(b)(i) temperature;
R detects temperature of
the blood
I responds to
J adipose insulation/prevention of
tissue/fat/fatty heat loss/keeps body
tissue ; warm/shock absorber/
- energy store;
gibllii) | fatty acids
| dermis
6 marks
(b)(i) with no back-pack 6 (arbitrary units);
with 9kg back-pack 13 (arbitrary units);
NM7(%);
1116.6% 3 marks
(b)(ii) more/increased volume of, sweat produced; 1 mark
3(c) (c) 1 ref. to evaporation ;
I ref. to heat loss by conduction/convection/radiation
2 (of) water/sweat ;
3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
body/skin/blood ;
5 blood carries heat ; 3 marks

EXAMINER MARK
SCHEME

COMMENTS




(i) Use Fig. _3.2 to state:
the volume of sweat produced when running with an empty back-pack
| O" arbitrary units
the volume of sweat produced when running with a 9kg back-pack |

!3 arbitrary units
Use these two. volumes to calculate the percentage increase In sweat production when
running with a 9kg back-pack.
Give your answer to the nearest whole number.
Show your working. ke : 6‘
.H‘OO —et
o — x 100

O 1 -

(i) This investigation was carried out when the air temperature was 10°C.

l3]

Predict the effect of carrying out the.same investigation if the air temperature was 15‘0

Wolume...of . Sweat... peoduced...incocase....
1]
(c) When the student-was at rest the volume of sweat produced was 2 arbitrary units.

The volume increases during exercise as the body needs to keep cool.

Explain how this cooling takes place.

T . TS SUWCOTOG . OGBS lilhE... St .
UaLum ...... I0LYZOSES.... M ...... means...... k... ﬁ;
hﬂdj wwiarKin 3 Q0..... mamfamm j
iyl iDJ(l i‘t.' oA adures...

........... SE— |
[Total: 13]

Select
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Your
Mark Qa3 Mark scheme
3(a) (a) label | name function
F capillary ; transports blood/heat/
supplies oxygen glucose
to cells/removes carbon
dioxide;
I vein/artery
G receptors/sensory | detect changes in external
neurone ; environment/stimulus/
touch/pressure/
3(b)(i) temperature;
R detects temperature of
the blood
I responds to
J adipose insulation/prevention of
tissue/fat/fatty heat loss/keeps body
tissue ; warm/shock absorber/
- energy store;
gibllii) | fatty acids
| dermis
6 marks
(b)) with no back-pack 6 (arbitrary units);
with 9kg back-pack 13 (arbitrary units);
NM7(%);
1116.6% 3 marks
(b)(ii) more/increased volume of, sweat produced; 1 mark
3(c) (c) 1 ref. to evaporation ;
I ref. to heat loss by conduction/convection/radiation
2 (of) water/sweat ;
3 (idea of) need for heat/latent heat/energy ;
| sweat absorbs heat unqualified
4 (heat/latent heat/energy for evaporation) taken from/
body/skin/blood ;
5 blood carries heat ; 3 marks

EXAMINER MARK

SCHEME

COMMENTS




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554

e: info@cambridgeinternational.org www.cambridgeinternational.org

Copyright © UCLES September 2017


mailto:info@cie.org.uk
http://www.cie.org.uk/

Interactive Example Candidate Responses
Paper 3 (May / June 2016), Question 4

Cambridge IGCSE™
Biology 0610

Version 2.0

Cambridge
Pathway



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2017
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

4 Sp‘;'g‘;t } MIDDLE Low

4 Choose words from the list to complete the sentences about hormones.

Each word may be used once, more than.once, or not at all.

Your
Mark Mark scheme
adrenaline blood decrease glands
4
increase insulin nerves main
saliva system target urine

blood ; 5 marks

Hormones are chemicals produced byaeenati NG, gords
Hormones are carried round the body by the b\@'if.{ e
A hormone affects the activity of one part of the body called the ......... Aar%%& organ.

After a person has eaten a meal the pancreas releases the hormone ... WSwidn........... .

One of the effects of this hormona is to lower the glucose level in the T [5]
[Total: 5]
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Select
4 e } MIDDLE Low
4 Choose words from the list to complete the sentences about hormones.

Each word may be used once, more than once, or not at all.
Your

Mark Mark scheme
adrenaline b!péd' decrease glanéis
, 4
increase ln}uﬁ’h nerves mafn
saliva system target ur i ;
Jz{o blood ; 5 marks
Hormones are chemicals produced by ......... larld.‘i ;

Hormones are carried round the body by the BlOOd. .
A hormone affects the activity of one part of the body called the e OAUD...... organ.

After a parson has eaten a meal the pancreas releases the hormone [M{J‘L;ﬂ .

One of the effects of this hormone s to lower the glucose level in the ..... urine..... 51
[Total: 5]

EXAMINER MARK
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4 Spi"ggt } MIDDLE Low

4 Choose words from the list to complete the sentences about hormones.

Each word may be used once, more than once, or not at all.
Your

Mark Mark scheme
adrenaline blocd decrease glands
4
increase tm‘:yllﬁ’ nerves main
saliva system target ugng” insulin ;
blood ; 5 marks

Hormones are chemicals produced by ... \EX......
Hormones are carried round the body by the @%lm\:‘: .

A hormone affects the activity of one part of the body called 't'he .(f'\m organ.

After a person has eaten a meal the pancreas releases the hormone .......A0.5ulio......

One of the effects of this hormone is to lower the glucose level in the Ty TN 1]
[Total: 5]
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5

Fig. 5.1 shows some apparaius used to investigate transpiration.

. direction of
movement

meniscus
(end of liquid)

Fig. 5.1

The rate of transpiration can be calculated by measuring how far the meniscus moves in
five minutes.

(a) Name the tissue that transports water from the roots to the leaves in a plant.

thm

5(a)

5(b)(i)

5(b)(ii)

5(c)(i)

5(c)(ii)

5(d)

Select
4 o } MIDDLE Low
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
(b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
I efficiency
the higher the temperature the greater the distance moved
by the meniscus ora ;
R incorrect causal relationship in an ora 1 mark
(b)(ii) 1 enzymes will be destroyed/cease to function ;
A enzymes denatured
2 shoot/plant/leaf/cells die/no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
(c)(i) less transpiration/(meniscus) will not move as fast or as
far/slower rate of movement/less water loss/less water
uptake ;
I smaller/lower results 1 mark
(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
A air movement/light (intensity)/carbon dioxide
concentration 1 mark
EXAMINER MARK
COMMENTS SCHEME




(b) The investigation was carried out at five different temperatures.
All other conditions were kept constant.

Table 5.1 shows the results recorded using the apparatus shown in Fig. 5.1.

Table 5.1
distance moved by
temperature/*C meniscus in five
minutes/mm
10 _ 28
20 | 32
a0 | 37
40 44
50 53

(i) State one conclusion that can be drawn from the results in Table 5.1 about the effect of
temperature on the rate of transpiration. '

A2 He.... kODARCEMNSE. . JOGECHL g b

role. ok . Qic O 0K LAY oo 1]
(ii) Suggest why the investigation was not continued at tempara.tu res abcllva 50°C.
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5(a)

5(b)(i)

5(b)(ii)

5(c)(i)

5(c)(ii)

5(d)

Select
4 o } MIDDLE Low
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
(b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
I efficiency
the higher the temperature the greater the distance moved
by the meniscus ora ;
R incorrect causal relationship in an ora 1 mark
(b)(ii) 1 enzymes will be destroyed/cease to function ;
A enzymes denatured
2 shoot/plant/leaf/cells die/no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
(c)(i) less transpiration/(meniscus) will not move as fast or as
far/slower rate of movement/less water loss/less water
uptake ;
I smaller/lower results 1 mark
(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
A air movement/light (intensity)/carbon dioxide
concentration 1 mark
EXAMINER MARK
COMMENTS SCHEME




4 sp‘i,'g‘;t } MIDDLE LowW
(c) The investigation was repeated using the leafy shoot shown in Fig.5.2.
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
5(a) (b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
) I efficiency
5(b)(i) the higher the temperature the greater the distance moved
Fig.5.2 by the meniscus ora ;
() Predict how these results would be different to the results shown in Table 5.1. R incorrect causal relationship in an °raf 1 mark
_ : (b)(ii) 1 enzymes will be destroyed/cease to function ;
‘ﬂ-\_a XEDUA S, \..J..il{...l.o@ | Hagan. NENCYN Uz....... 5(b) (i) A enzymes denatured
rorl &t Ledo(o Ol o 2 shoot/plant/leaf/cells die/no transpiration ;
T 3 water loss greater than water intake ;
(i) Give two reasons why the results would be different. A wilting
: 4 difficulty in achieving temperature (in lab) ; 2 marks
PR.aSe........ ol SRLLIAA . S ah. D Stomced L O6...
e SR ; “,.“ o E% brvdi3enS (c)(i) less transpiration/(meniscus) will not move as fast or as
om0 2GS0 G LD L RN R A far/slower rate of movement/less water loss/less water
uptake ;
H.m ..... m‘m.,'b‘?fﬂ:ﬂ. ...... G ital kﬁﬁm;&&rh—mm' I smaller/lower results 1 mark
et 00, 0P - SRR ; wsense]2] 5(c)(i) (c)(ii) 1 smaller leaves ;
2 fewer leaves ;
(d) State one factor, other than temperature, that can affect the rate of transpiration. 3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
5(c) i) A air movement/light (intensity)/carbon dioxide
concentration 1 mark
5(d)
EXAMINER MARK
COMMENTS SCHEME




Fig. 5.1 shows some apparatus used:to investigate transpiration..

0 e
coloured water 4 \
L rubber bung
3 direction of
V. rubber tubing movemernt
meniscus
capillary tube (end of liquid)

Fig. 5.1

The rate of transpiration can be calculated by measuring how far the meniscus moves in
five minutes.

(a) Name the tissue that transports water from the roots to the leaves in a plant.

XB\M'\‘;SFMQ ........... _

..... [1]

5(a)

5(b)(i)

5(b)(ii)

5(c)(i)

5(c)(ii)

5(d)

Select
4 o } MIDDLE Low
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
(b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
I efficiency
the higher the temperature the greater the distance moved
by the meniscus ora ;
R incorrect causal relationship in an ora 1 mark
(b)(ii) 1 enzymes will be destroyed/cease to function ;
A enzymes denatured
2 shoot/plant/leaf/cells die/no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
(c)(i) less transpiration/(meniscus) will not move as fast or as
far/slower rate of movement/less water loss/less water
uptake ;
I smaller/lower results 1 mark
(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
A air movement/light (intensity)/carbon dioxide
concentration 1 mark
EXAMINER MARK
COMMENTS SCHEME




(b) The investigation was carried out at five different temperatures.
All other conditions were kept constant.

Table 5.1 shows the results recorded using the apparatus shown in Fig. 5.1.

Table 5.1
distance maved by"
temperature/°C meniscus in five
minutes/mm
10 28
20 32
30 37
- 40 44
50 53

(i) State one conclusion that can be drawn from the results in Table 5.1 about the effect of
temperature on the rate of transpiration.

Aig -lpe_w.?ﬁ.}(\ a..:\,-m&fe {Y\C\(Eat.ft oy -‘r\x{ﬁm_

(ll) Suggest why the investigation was not continued at temperatures above 50°C.
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Select
4 o } MIDDLE Low
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
5(a) (b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
) I efficiency
5(b)(i) the higher the temperature the greater the distance moved
by the meniscus ora ;
R incorrect causal relationship in an ora 1 mark
(b)(ii) 1 enzymes will be destroyed/cease to function ;
5(b)(ii) A enzymes denatured
2 shoot/plant/leaf/cells die/no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
(c)(i) less transpiration/(meniscus) will not move as fast or as
far/slower rate of movement/less water loss/less water
uptake ;
I smaller/lower results 1 mark
5(c)(i) (c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
5(c) i) A air movement/light (intensity)/carbon dioxide
concentration 1 mark
5(d)
EXAMINER MARK
COMMENTS SCHEME




4 sp‘i,'g‘;t } MIDDLE Low

(c) The investigation was repeated using the leafy shoot-shown in Fig. 5.2.

Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
5(a) (b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
) I efficiency
5(b)(i) the higher the temperature the greater the distance moved
Fig.5.2 by the meniscus ora ;
(i) Predict how these resuits would be different o th results shown in Table 5.1. o T ncorrect Ca_ﬁssl :je'at'o"s:';’ n an °raf _ 1 mark
Lo . | . ii enzymes will be destroyed/cease to function ;
....me...-_-:0&.$.£:L&sq’.'l.-.c&..,.W.UE.OA..:...L»&....&&{.....\M.@M..Lj(.’.ﬁ.._f ........ . A enzymes denatured
5‘ " A A {‘e&f S(b)ii) 2 shoot/plant/leaf/cells die/no transpiration ;
A\ 3 i '
.--.‘.ﬂ-.. .;.m.m?{.ﬂ......\m!..!..l.l. . .e.c. . ﬁ-a ............... R [1] 3 Water |OSS greater than Vvater Intake :
(ii) Give two reasons why the results would be different. A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
pRelnnse.... Sg.gu \earsS.. ookl S0 . V10 8chieving lemperéture i &0
' (c)(i) less transpiration/(meniscus) will not move as fast or as

............ far/slower rate of movement/less water loss/less water

@ Sg&m.(.@, ‘“06 \[-OLR Q‘?‘ -l-‘fcmgﬁbnﬁu%mm ;JE:T?:I(Te;r/Iower results 1 mark

Al de Vea SO . 2 5(c)(i) (c)(ii) | 1 smaller leaves ;
2 fewer leaves ;
(d) State one factor, other than temperature, that can affect the rate of transplratlon 3 less surface area (for transpiration) ;
\ﬂh&.m m‘L {—‘_—i i 4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
A A air movement/light (intensity)/carbon dioxide
5(c)(ii) .
concentration 1 mark
5(d)
EXAMINER MARK

COMMENTS SCHEME




5 Fig. 5.1 shows some apparatus used to investigate transpiration.

coloured water\\~ :

The rate of transpiration
five minutes,,

(a) Name the tissue.that.t

leafy shoot
v
T \
| rubber bung
> ' direction of
g rubber tubing movament
meniscus

capillary tube

/(end of liquid)

Fig. 5.1

can be calculated by measuring how far the meniscus moves in

ransports water from the roots'to the leaves in a plant.

5(a)

5(b)(i)

5(b)(ii)

5(c)(i)

5(c)(ii)

5(d)

Select
4 o } MIDDLE Low
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
(b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
I efficiency
the higher the temperature the greater the distance moved
by the meniscus ora ;
R incorrect causal relationship in an ora 1 mark
(b)(ii) 1 enzymes will be destroyed/cease to function ;
A enzymes denatured
2 shoot/plant/leaf/cells die/no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
(c)(i) less transpiration/(meniscus) will not move as fast or as
far/slower rate of movement/less water loss/less water
uptake ;
| smaller/lower results 1 mark
(c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
A air movement/light (intensity)/carbon dioxide
concentration 1 mark
EXAMINER MARK
COMMENTS SCHEME




(b) The investigation was carried out at five different temperatures.
All other conditions were kept constant,

‘Table 6.1 shows the results recorded using the apparatus shown in Fig. 5.1.

Table 5.1
distance moved by
temperature/°C meniscus in five
minutes/mm
10 28
20 ' 32
., 30 37
40 44
50 53

(i). State one conclusion that can be drawn from the results in Table 5.1 about the effect of
temperature on the rate of transpiration.

W8 A= demPosdue.. m,rEc.SeS He..chigw,
NG d....b“\ Measheus ... ifcreases.... ]

(i) Suggest why the investigation was not continued at temperatures above 50°C,

oeause. it wold.. o, on. A, ok foc fe
Neeniacts. . de. o, and.. e Srerenoncher....
wmc}n.& m.f;cxr;l....m@y&c A3 s, Tmalzgﬂ

Select
4 page } MIDDLE LOW
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
5(a) (b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
) I efficiency
5(b)(i) the higher the temperature the greater the distance moved
by the meniscus ora ;
R incorrect causal relationship in an ora 1 mark
(b)(ii) 1 enzymes will be destroyed/cease to function ;
5(b)(ii) A enzymes denatured _ o
2 shoot/plant/leaf/cells die/no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
(c)(i) less transpiration/(meniscus) will not move as fast or as
far/slower rate of movement/less water loss/less water
uptake ;
| smaller/lower results 1 mark
5(c)(i) (c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
5(c) i) A air move_ment/light (intensity)/carbon dioxide
concentration 1 mark
5(d)

EXAMINER MARK
COMMENTS SCHEME




(c) The investigation was repeated using the leafy shoot shown in:Fig. 5.2.

Fig.5.2

(i) Predict how these results would be different {o the results shown in Table 5.1.

(i) Give two reasons why the results would be different.

e QLN - Cordili ... AL v OD00cks
JaSedd: R

------------- T T e e PP PP P PP PR
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(d) State one factor, other than temperature, that can affect the rate of transpiration.

\\wmcmﬁ@mjaﬂmr& of o Sl

Select
4 o } MIDDLE Low
Your
Mark Q5 Mark scheme
(a) xylem ; 1 mark
5(a) (b)(i) rate of transpiration increases as temperature rises/ora ;
A positive correlation
rate of increase becomes faster as temperature rises/ora ;
) I efficiency
5(b)(i) the higher the temperature the greater the distance moved
by the meniscus ora ;
R incorrect causal relationship in an ora 1 mark
(b)(ii) 1 enzymes will be destroyed/cease to function ;
5(b)(ii) A enzymes denatured
2 shoot/plant/leaf/cells die/no transpiration ;
3 water loss greater than water intake ;
A wilting
4 difficulty in achieving temperature (in lab) ; 2 marks
(c)(i) less transpiration/(meniscus) will not move as fast or as
far/slower rate of movement/less water loss/less water
uptake ;
| smaller/lower results 1 mark
5(c)(i) (c)(ii) 1 smaller leaves ;
2 fewer leaves ;
3 less surface area (for transpiration) ;
4 fewer stomata (through which transpiration can occur) ;
2 marks
(d) humidity ;
A A air movement/light (intensity)/carbon dioxide
5(c)(ii) .
concentration 1 mark
5(d)
EXAMINER MARK
COMMENTS SCHEME
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Select
4 page } m MIDDLE Low
6 (a) Define the term genetic eng.‘nasdng

femoved o EEEbl ok P« cedoin. Ben_aene.. Lo Sheemosome

whserty ‘\3
SPAU 5 O an C ad , res Your
of a pedsond ll‘;n!:anﬁ»e.#m’r:a{)m'bﬁ! our e itk scheme

O\r;,.[‘o}n """ de 5:%19_0}10#9,@?&{-1@. S (a) change the genetic material (of an organism);

2] 6(a) by removing/changing/inserting (individual) genes;
"""""""""""""" from one organism/species to another; 2 marks
(b) State two examples of genstic engineering.
For each example, outline how it benefits humans.
Write your answers in Table 6.1, (b) I references to artificial selection
mark as a pair, but benefit must match example
Table 6.1
example benefit to humans example benefit
Foki o | “ i : to make (bacteria) produce | treat diabetes/cheaper
Jj e 4 ?1: 1nsukia ?"’J"‘-c"—d b b‘”’k”‘“ insulin ; method of production ;
Alﬂs in froem bumony mlll Ye tokeq and PfESC.nhaJ crop plants resistant to kill weeds/other pests
o %H— = bockedal té people who huU'Q.Pfablem herbicides/pesticides ; without killing plant so
. u\ SECR'_Hnﬂ ag l'ﬂSu.uﬂ mbaql . more food produced ;
crop plants resistant to less of plant eaten by
l‘o.k'mﬂ Jures from a P\GW\.‘ crops will npot insects ; insect — more food
M0 -0 « a c} el)_ produced ;
gorism Ahok is be hamed 1oy inseckicides 6(b) | , f —
not afpected ‘n inseckeld crop plants produce more ewer cases of vitamin
Ad oddin ' to houe & heollhier Q(ap; vitamins ; deficiency ;
Q -j "‘- to plo-"\"".s
19- ms:d-;‘cadg nﬁm‘- so\\ any valid example ; any valid benefit ;
4 marks

EXAMINER MARK
COMMENTS SCHEME




6 (a) Define the term genetic-engineering.
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(b) State two examples of genetic engineering.

For each example, outline how it benefits humans.
Write your answers in Table 6.1. : -~ F
Table 6.1

benéfit to humans

E-mﬁngr Cafls O
e maek and i\

example

Selecive, baai:g

[ . l’
AAgina towhin ad Y
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Select
page

m MIDDLE Low

Your
Mark Q6 Mark scheme
(a) change the genetic material (of an organism);
6(a) by removing/changing/inserting (individual) genes;
from one organism/species to another; 2 marks
(b) I references to artificial selection
mark as a pair, but benefit must match example
example benefit
to make (bacteria) produce | treat diabetes/cheaper
insulin ; method of production ;
crop plants resistant to kill weeds/other pests
herbicides/pesticides ; without killing plant so
more food produced ;
crop plants resistant to less of plant eaten by
insects ; insect — more food
roduced ;

6(b) 0 ——
crop plants produce more | fewer cases of vitamin
vitamins ; deficiency ;
any valid example ; any valid benefit ;

4 marks
EXAMINER MARK
COMMENTS SCHEME




Select
4 page } m MIDDLE LOW
6 (a) Define the term genetic engineering. :

NSNS STV hoa'th..Show. Lhe.. D..n,m....a...ﬂ ...............
The..person.. k. he.iS..b0Y... a...(?....g.l..r..l ............ : Your —

Mark scheme

Mark
aolle h’é She. k.. 11— Vx{-g !""Q szg-ﬂ“a k.. r (a) change the genetic material (of an organism);
Mf&(“m = M’S 2l 6(a) by removing/changing/inserting (individual) genes;
"""""""""" 3‘ from one organism/species to another; 2 marks
(b) State two examples of genatic engfnaering.
For each example, outline how it bensfits humans.
Write your answers in Table 6.1. (b) I references to artificial selection
mark as a pair, but benefit must match example
Table 6.1
example ¢ bénedit to humans example benefit

to make (bacteria) produce | treat diabetes/cheaper

ﬁ N% MP 'l‘(_'; }{M w 'Z‘LL_ insulin ; method of production ;

crop plants resistant to kill weeds/other pests

pf_‘\ﬂ_‘j% —(l:.‘j/p{_ herbicides/pesticides ; without killing plant so

more food produced ;

crop plants resistant to less of plant eaten by
P, insects ; insect — more food
L- ‘I;'C(_O Z A rf’g ’['LQ_, %.Q.h_& 6(b) produced ;
: Q 3 30 r&e 'tL‘a'iﬂ 2 o . me crop plants produce more | fewer cases of vitamin
. € | vitamins ; deficiency ;

g;FFﬁ’rﬂ n 7L M _ any valid example ; any valid benefit ;

4 marks

EXAMINER MARK
COMMENTS SCHEME
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4 Spi"ggt } MIDDLE
7  The boxes on the left contain the names of some processes taking place in living organisms.
The boxes on the right contain descriptions of these processes.
Draw one straight line from each box on the left to a box on the right to link the name of the Your Q7 Mark sch
process with its description. Mark ark scheme
5or4correct =4
An example has been done for you. 7 3 correct = 3
2 correct = 2
name of process description of process 1 correct = 1
o 1 the diffusion of water through a partially
pollination permeable membrane
. a response in which parts of a plant grow
i towards or away from gravity
_— transfer of pollen grains from the anther to
gravitropism ! the stigrnapd 9
[ N i | the maintenance of a constant internal
| phagocyt | environment
r T 4 marks
i the movement of digested food molecules
| assimilation [ into the cells of the body where they are
i /\ used, becoming part of the cells
—tha ;nQu;ﬁ:u_g_éﬁcr Iqllh_-.g of pathogens by
homecstasie white blood cells
[4]
[Total: 4]
EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE

7  The boxes on the left contain the names of some processes taking place in living organisms.

The boxes on the right contain descriptions of these processes.

Draw one straight line from each box on the left to a box on the right to link the name of the Your Q7 Mark sch
process with its description. Mark ark scheme
5or4correct=4
An example has been done for you. 7 3 correct = 3
2 correct = 2
name of process description of process 1 correct = 1
. c e
oy | the diffusion of water through a partially
POROWRRY | permeable membrane
\\
\\
. / a response in which parts of a plant grow
vemon towards or away from gravity
—" transfer of pollen grains from the anther to
gravitropism | e s'l:'gmapo 9
. _the maintenance of a constant inte.r;l_a.l- .
| phagocytosis | environment
. 4 marks
| the movement of digested food molecules
| assimilation /- into the cells of the body where they are
-~ | used, becoming part of the cells
[ ; ] | the angulfirE and killing of pathogens by ]
R | white blood cells
[4]
[Total: 4]
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. 4 spil'ggt } MIDDLE Low
8 Fig. 8:1 shows the structures that produce urine and excrete it from the body.
L \*Q.M.g..k}‘?i‘f\-' L?:r:( Qs Mark scheme
(@i L - renal artery ;
8(a)(i) M — ureter ; 2 marks
A (a)(ii) produced by: liver
MU—L‘(.W ....... transferred in: blood/plasma/blood vessels/circulation ;
2 marks
bladder (b) 1 student drank less water/ate fewer foods, containing
water ;
) ignore numbered lines
ring of muscle 2 student sweated more/AW ;
8(a)(ii) A student ha_d diarrhoea;
urethra student vomited;
student lost a lot of blood;
3 (as) it was a hotter day ;
4 (as) student exercised/student had a fever ;
Fig. 8.1 I renal failure on that day/student cried
5 student ate a lot of salty food ;
(a) (i) Name the structures labelled L and M. 6 lower humidity so water (vapour) lost in exhalation ;
Write your answers on. Fig.8.1. [2 3 marks
. 8(b (c) 1 screening/removal of large solids/twigs/plastic/etc. ;
{4 Ivsals ExneeindXife (xine: 2 2 settling out/grit settles to bottom of tank ;
Name the organ that produces urea and suggest how urea is transferred to the kidneys. 3 microbes/bacteria decompose (digest) organic material ;
B Um ‘i& 4 QIgestion ‘of materials in liquid by (aerobic)
microorganisms ;
...... : vk ’ 5 aeration ;
6 materials in sludge digested by (anaerobic) bacteria ;
7 filtration ;
A filtration once only unless qualified
8(c) 8 chlorination or sterilisation/use of disinfectants/
bactericides/bacteria killed ; 3 marks
EXAMINER MARK
COMMENTS SCHEME




4 Spi‘lggt } MIDDLE LoW

(b) In an investigation, the volume. of urine produced by a student each day is measured.

The results are shown in Table 8.1.

Table 8.1 Your
: Mark Qs Mark scheme
day \r?:;.lnr‘:';ept;irl:irige ] (a)i) L —renal artery ;
e 8(a)(i) M - ureter ; 2 marks
1 - .
5 B (a)(ii) produced by: liver ;
transferred in: blood/plasma/blood vessels/circulation ;
3 1410 2 marks
% Lhiss (b) 1 student drank less water/ate fewer foods, containing
5 910 water ;
6 1445 ignore numbered lines
7 1600 2 student sweated more/AW ;

8(a)(ii) A student ha_d diarrhoea;
student vomited;
student lost a lot of blood;
3 (as) it was a hotter day ;
4 (as) student exercised/student had a fever ;
I renal failure on that day/student cried
5 student ate a lot of salty food ;
6 lower humidity so water (vapour) lost in exhalation ;
3 marks

Suggest three posslble reasoris for the lower volume of urine produced by tha student on
day 5.

YO B DO INOY!Y S T N a1 x 01 =</ JUN—

......

ng& AL e S RO ARacce ..

8(b) (c) 1 screening/removal of large solids/twigs/plastic/etc. ;

2 settling out/grit settles to bottom of tank ;

3 microbes/bacteria decompose (digest) organic material ;
4 digestion of materials in liquid by (aerobic)
microorganisms ;

i)

(c) Outline three processes used In the treatment of sewagé to make the water it contains safe

for human use. 5 aeration ;
. 6 materials in sludge digested by (anaerobic) bacteria ;
I
. Bleag... ch Aemaved. s dosdvide...... O marerars
,,,,,, MQ}@; A filtration once only unless qualified
8(c) 8 chlorination or sterilisation/use of disinfectants/
""" bactericides/bacteria killed ; 3 marks

. A too. cnNGO2 .. o bacteda...
m&‘@amogm ........ f_c)fuﬂﬂmtiaa)

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

(2]
[Total: 10]
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. Your
L onrnnr\ofa\!‘:m Mark (o}:] Mark scheme

(a)(i) L-renal artery ;

8(a)(i) M — ureter ; 2 marks
(a)(ii) produced by: liver ;

M.... it transferred in: blood/plasma/blood vessels/circulation ;

2 marks

8 Fig. 8.1 shows the structures that produce urine and excrete it from the body.

bladder (b) 1 student drank less water/ate fewer foods, containing
water ;
ignore numbered lines
2 student sweated more/AW ;
8(a)(ii) A student ha_d diarrhoea;
urethra student vomited;
student lost a lot of blood;
3 (as) it was a hotter day ;
4 (as) student exercised/student had a fever ;
I renal failure on that day/student cried
5 student ate a lot of salty food ;
(a) (i) Name the structures labelled L and M. 6 lower humidity so water (vapour) lost in exhalation ;

Write your answers on Fig. 8.1, (21 3 marks
8(b) (c) 1 screening/removal of large solids/twigs/plastic/etc. ;

. 2 settling out/grit settles to bottom of tank ;
Name the Ol“gan that producﬂs urea and Suggest how urea iS transfe"ed 10 the ktdneys- 3 microbes/bacteria decompose (d|ges‘t) organiC materia' ,

Macta B P TIPS WY WO | VO 177 D=0 VN, | VSO 7Y SO 4 digestion of materials in liquid by (aerobic)
microorganisms ;

.......... £} Jmmshfu’m-ﬁw..ﬂdncvbaﬁ% 5 aeration ;

ring of muscle

(li) Urea is excreted in the urine.

6 materials in sludge digested by (anaerobic) bacteria ;
veneen[2] 7 filtration ;

A filtration once only unless qualified

8(c) 8 chlorination or sterilisation/use of disinfectants/
bactericides/bacteria killed ; 3 marks

EXAMINER MARK
COMMENTS SCHEME




(b) In an investigation, the volume of urine produced by a student each.day is measured.
The results are shown in Table 8.1.

Table 8.1

volume of urine
fem?® per day

1440
1510
1410
1445

910
1445
1500

day

~Njojt AN —=

Suggest three possible reasons for the lower volume of urine produced by the student on
day 5.

1o e Shadeat...... commmmnmm.. RS, CALGsid. ... \m{(j. ...........
.......... AT SR+ 148 Yhai r\n-n- cerreresennaaes
2 _‘i‘\e- Skuleat anl

.q.......]amblnm 6. "\‘J . Htc\nd an..

................. Fhot. da
P 3 o:\ma il XS kg+..
................ mf;ma!wx. L0y ﬂ“?l"

(3]

(c) Outline three processes used in the treatment of sewage to make the water it contains safe
for human use.

1. Joaeteriatsdes . Ol A . Yo CLOOBNC... G
............ }om\f.nnfcsmkmv'a}u

C}ﬂmma—. ...... TSRVETS S E}.r: ...... ‘rh. ..... CR)arinutian...0f. n ..
Misra.be... )’p ..............

[3]
[Total: 10]

8(a)(i)

8(a)(ii)

8(b)

8(c)

<

Your
Mark

Select
page

(o}:]
(a)(i)

MIDDLE Low

Mark scheme

L —renal artery ;

M — ureter ; 2 marks

(a)(ii)

produced by: liver ;
transferred in: blood/plasma/blood vessels/circulation ;
2 marks

(b)

1 student drank less water/ate fewer foods, containing

water ;

ignore numbered lines

2 student sweated more/AW ;

A student had diarrhoea;

student vomited;

student lost a lot of blood;

3 (as) it was a hotter day ;

4 (as) student exercised/student had a fever ;

I renal failure on that day/student cried

5 student ate a lot of salty food ;

6 lower humidity so water (vapour) lost in exhalation ;
3 marks

1 screening/removal of large solids/twigs/plastic/etc. ;

2 settling out/grit settles to bottom of tank ;

3 microbes/bacteria decompose (digest) organic material ;
4 digestion of materials in liquid by (aerobic)
microorganisms ;

5 aeration ;

6 materials in sludge digested by (anaerobic) bacteria ;

7 filtration ;

A filtration once only unless qualified

8 chlorination or sterilisation/use of disinfectants/

bactericides/bacteria killed ; 3 marks
EXAMINER MARK
COMMENTS SCHEME
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8  Fig. 8.1 shows the structures that produce urine and excrete.it from the body.

% i Your
LA, Mark Qs Mark scheme

(a)(i) L -renal artery ;

8(a)(i) M - ureter ; 2 marks
(a)(ii) produced by: liver ;

M&i%&&eﬁm transferred in: blood/plasma/blood vessels/circulation ;

2 marks

bladder (b) 1 student drank less water/ate fewer foods, containing
water ;
_ ignore numbered lines
- ring of muscle 2 student sweated more/AW ;
8(a)(ii) A student ha_d diarrhoea;
urethra student vomited;
student lost a lot of blood;
3 (as) it was a hotter day ;
4 (as) student exercised/student had a fever ;
Fig. 8.1 I renal failure on that day/student cried
5 student ate a lot of salty food ;
(a) (i) Name the structures labelled L and M. 6 lower humidity so water (vapour) lost in exhalation ;

Write your answers on Fig. 8.1. 2] 3 marks
8(b) (c) 1 screening/removal of large solids/twigs/plastic/etc. ;

2 settling out/grit settles to bottom of tank ;

Name the organ that produces urea and suggest how urea is transferred to the kidneys. 3 microbes/bacteria decompose (digest) organic material ;

A(‘VEA. ‘H% .lﬁl\#. ’Lhm%j fmm. éu&'\. il 4 digestion of materials in liquid by (aerobic)
s ndl W SL0 SLLTLEE Bt e EREEE wdean el waduseds was ans L.

_ ) _ microorganisms ;

1\ LS N, \ VP VPSS SR & WK PN 2. PN I | PR 5 aeration ;

6 materials in sludge digested by (anaerobic) bacteria ;

7 filtration ;

A filtration once only unless qualified

8(c) 8 chlorination or sterilisation/use of disinfectants/
bactericides/bacteria killed ; 3 marks

(ii) Urea is excreted in the urine.

EXAMINER MARK
COMMENTS SCHEME
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(b) In &n investigation, the volume:of urine produced by a student each day is measured.
The results are shown in Table 8.1.

Table 8.1 Your
: Mark Q8 Mark scheme
day V?L‘::;]fpfrﬂ;e _ (a)(i) L - renal artery ;
= 7P 8(a)(i) M - ureter ; 2 marks
T2 1510 (a)(ii) produced by: liver ;
. transferred in: blood/plasma/blood vessels/circulation ;
3 1410 2 marks
. A (b) 1 student drank less water/ate fewer foods, containing
8 Ll water ;
6 1445 ignore numbered lines
7 1500 2 student sweated more/AW ;

8(a)(ii) A student ha_d diarrhoea;
student vomited;
student lost a lot of blood;
3 (as) it was a hotter day ;
4 (as) student exercised/student had a fever ;
I renal failure on that day/student cried
5 student ate a lot of salty food ;
6 lower humidity so water (vapour) lost in exhalation ;
3 marks

Suggesl three possible reasons for the lower volume of urine produced by the student on

day 5.

N VTP .0 I laﬂ(.@mm‘s X....onlec..n... Hﬁ.br%j
7 —

8(b) (c) 1 screening/removal of large solids/twigs/plastic/etc. ;

2 settling out/grit settles to bottom of tank ;

3 microbes/bacteria decompose (digest) organic material ;
4 digestion of materials in liquid by (aerobic)
microorganisms ;

5 aeration ;

6 materials in sludge digested by (anaerobic) bacteria ;

7 filtration ;

A filtration once only unless qualified

8(c) 8 chlorination or sterilisation/use of disinfectants/
bactericides/bacteria killed ; 3 marks

| (3l

(c) Cutline three procasées used in the treatment of sewage to make the water it contains safe
for human use.

1 ﬁb&ﬁrq}&m%aﬂ'\mm.ﬁr e

||||||||||||||

JE PPN [3]
[Total: 10}
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4 sp‘;'g‘;t } MIDDLE Low
9 (a) (i) Table 9.1 contains examples of components of a balanced diet and foods that contain a
high proportion of the compaonent.

Complete Table 9.1 by filling in the blank spaces.

Your
Table 9.1 Mark Q9 Mark scheme
' =, - (a)(i)
| food containing a high proportion ) component food
component of balanced QIet of the gompgne?n?p 9(a)(i) P
- - : —— et Protein ;
P (% f'ﬁ/ h Meet Carbohydrate ;
M’bﬂ@iﬂ'ﬁﬁzf' : pasta any example of plant cell wall material/
fibre (roughage) unpolished Vire any fruit or vegetable ;
(3] 3 marks
(i) Name two other componenis of a balanced diet that are not listed in Table 8.1. 9 3 (a)(ii) A _8Cf from table if grOUp_nOt given there
o ‘ ‘ (a)(ii) minerals/ions/named mineral ;
W'//M/‘DQ.C. iy vitamins/named vitamin ;
m.@/ﬂk{m prssiiiius _ 2] water ; 2 marks
— 1ob
9(b)
9(c)

EXAMINER MARK
COMMENTS SCHEME
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4 page MIDDLE Low
(b) Fig. 9.1 shows a picture of food production.on.a modern farm.
Your
Mark Q9 Mark scheme
A (b) example and improvement must match
9(a)(i) A increased yields for any of the explanations

A explanations in terms of increased speed or efficiency
and | references to an example being easier

1 use of agricultural machinery/tractors/trucks ;

improved efficiency/greater land area cultivated/plant
more seeds/harvest more of the crop/harvest faster/
spray pesticides/irrigate the crop ;

2 use of (artificial) fertilisers ;

improved yields/grow faster ;

9(a)(ii) 3 use of herbicides/pesticides/insecticides; no
competition from weeds/pests or increases vyields ;

4 selective breeding; improve quality/quantity of produce ;
5 use of glass houses/poly-tunnels ;

protect crops from adverse environment/provide optimum
growing environment/grow out of season/increased

Fig.9.1

The use of modern technology has increased the amount of food produced.

State two examples of modern technology and explain how each has contributed to the
amount of piants grown for food.

example explanatlon of thhnc;Iugy

Cb'ész/’)’l'}_?j by 0 Bz pipe dve)

@Wp%ﬂ \éielr?s\i lid example ;
JVK)PPM ‘W’% - cfﬂ#’ﬁ’ﬁ"dﬂd ﬁj_g wi[hyimapro\(/eer?wer?te; , 4 marks
Q?CWJ;JB}’ o Sales }’WW 9(b) (c) 1 death of organisms ;

2 disrupts food chains/webs/eutrophication ;

3 habitat destruction/soil erosion ;

A deforestation

4 changes in precipitation ;

A reduced biodiversity 2 marks

. Yhstances colany 'y ),
C%Z;, Nittgery p hespharys ma« |
_ Crop gx‘eéz’ czm’s?ze Mefe 54?')

move p

[4]

{c) On modern farms crop plants can be grown as large-scale monocultures.

9(c)

Suggest two negatwa impacts on an ecosystem for this method of food producﬂon

2 o VO @Wd ,.,%4’/ as /MHWJI@M
RL.Tpo..attrt-al pestsiles. ot Thed...

o
[Total: 11]
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9 (a) (i) Table-8.1 contains examples of components of a balanced:diet and foods that contain a

high proportion of the component.
Complete Table 9.1 by filling in the blank spaces.
Your
Table 9.1 Mark Q9 Mark scheme
food containing a high proportion . (@) component food
component of balanced diet of the component 9(a)(i)
fat olive oil Protein ;
P (oXaia meat Carbohydrate ;
Carloyhcakey S pasta any example of plant cell wall material/
fibre (roughage) Cacro b any fruit or vegetable ;
[ 3 marks
(i) Name two other components of a balanced diet that are not listed in Table 9.1. - a)(ii) | A ecf from table if group not given there
9(a(ii) minerals/ions/named mineral ;
e N o MR o i i iiiemememssmeerymsn vitamins/named vitamin ;
. ; 2 k
.............................................. DN e scscessssesesseesssssssssasssssssesseeeed 2] water marks

9(b)

9(c)

EXAMINER MARK
COMMENTS SCHEME
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(b) Fig. 8.1 shows a picture of food production on a modern farm.

Your
Mark Q9 Mark scheme
(b) example and improvement must match
9(a)(i) A increased yields for any of the explanations

A explanations in terms of increased speed or efficiency
and | references to an example being easier

1 use of agricultural machinery/tractors/trucks ;
improved efficiency/greater land area cultivated/plant
more seeds/harvest more of the crop/harvest faster/
spray pesticides/irrigate the crop ;

2 use of (artificial) fertilisers ;

improved yields/grow faster ;

9(a)(ii) 3 use of herbicides/pesticides/insecticides; no
competition from weeds/pests or increases vyields ;

4 selective breeding; improve quality/quantity of produce ;
5 use of glass houses/poly-tunnels ;

Fig. 9.1

The use of modern technology has increased the amount of food produced.

State two examples of modern technology and explain how each has contributed to the
amount of plants grown for food.

example explanation of technology protect crops from adverse environment/provide optimum
¢ growing environment/grow out of season/increased
T Wwereaed Y amownYy 6 yields :
hle ol :
Fer Bloers $oo foduckon - 6 any valid example ;
%‘ﬁ=&""’° with improvement ; 4 marks
9(b) (c) 1 death of organisms ;

2 disrupts food chains/webs/eutrophication ;

3 habitat destruction/soil erosion ;

A deforestation

4 changes in precipitation ;

A reduced biodiversity 2 marks

. He rhicdhy o=

\\Ubir_i},d pavcd over the form which incread-
the fod plodurkion ond Wi aseeh -

[4]

(c) ©On modern farms crop plants can be grown as large-scale monocultures.

Suggest two negative impacts on an ecosystem for this method of food production. 9(c)

2.5 jl«.m. -%a‘l‘med gk hormel..... )fj“"‘“\m“‘“ and...
et onima).S:

PPN g’-’“f’{“*"h apn.Jarge. ces.. Lon!: Lot wel)-

[Total: 11]

EXAMINER MARK
COMMENTS SCHEME




4 Spi"g‘ét } MIDDLE Low
9 (a) (i) Table 9:1 contains examples .of components of a balanced diet and foods that contain a
high proportion of the component.

Complete Table 9.1 by filling in the blank spaces.

Your
Table 9.1 Mark Q9 Mark scheme
X " (a)(i)
.. | food containing a high proportion . component food
component of balanced diet of the component 9(a)(i)
fat olive o Protein ;
P(bhm meat Carbohydrate ;
m(‘bO"LaML pasta - _ any example of plant cell wall material/
fibre (roughage) oo any fruit or vegetable ;
| | 3] 3 marks
(ii) Name two other components of a balanced diet that are not listed in Table 9.1, oallii falii) | A ecf from table if group not given there
Y GJ \ d‘ (a)(ii) minerals/ions/named mineral ;
CaAC .. ON.Q¥A, vitamins/named vitamin ;
water ; 2 marks

9(b)

9(c)

EXAMINER MARK
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(b) Fig. 9.1 shows a picture of food production on a modern farm.

Fig. 9.1

The use of modern technology has increased the amount of food produced.,

State two examples of modern technology and explain how each has contributed to the
amount of plants grown for food.

explanation of technology
Ve Wwooss 2eedd and
M'rejﬂﬂf% Fon e vhole

2T

example

[lcock
m(‘/\m'\-e

[4]

(€) On modern farms crop plants can be grown as large-scale monocultures.

ethod Qﬂﬂod production.

M o s %1 ”@ﬁ
kfs» maemmm H% ;i%f mngﬁ&e& He, 5o -

SugM two negative ]mpacts onan aoosystem for thi

) c&msapmm

[Total: 11]

Select
page

Your
Mark

9(a)(i)

9(a)(ii)

9(b)

9(c)

)

MIDDLE

Mark scheme

example and improvement must match

A increased yields for any of the explanations

A explanations in terms of increased speed or efficiency
and | references to an example being easier

1 use of agricultural machinery/tractors/trucks ;

improved efficiency/greater land area cultivated/plant
more seeds/harvest more of the crop/harvest faster/
spray pesticides/irrigate the crop ;

2 use of (artificial) fertilisers ;

improved yields/grow faster ;

3 use of herbicides/pesticides/insecticides; no
competition from weeds/pests or increases vyields ;

4 selective breeding; improve quality/quantity of produce ;
5 use of glass houses/poly-tunnels ;

protect crops from adverse environment/provide optimum
growing environment/grow out of season/increased
yields ;

6 any valid example ;

with improvement ; 4 marks

(c)

1 death of organisms ;

2 disrupts food chains/webs/eutrophication ;
3 habitat destruction/soil erosion ;

A deforestation

4 changes in precipitation ;

A reduced biodiversity 2 marks

EXAMINER MARK

SCHEME
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(a) Fig. 1.1 shows the human heart and the main blood vessels. The functions of the parts of the
heart and some of the blood vessels are given in Table 11,

1(a)

1(b)(i)

1(b)(ii)

Select
page

Your
Mark

)

(0|
(a)

MIDDLE LOW

Mark scheme

Function Letter Name

on
Fig 1.1

structure that F septum ;

separates

oxygenated and

deoxygenated blood

structure that D bicuspid / mitral /

prevents backflow of atrioventricular, valve ;

blood from ventricle A AV valve'

to atrium R right atrioventricular

valve

blood vessel that A aorta

carries oxygenated

blood

blood vessel that B pulmonary artery

carries deoxygenated H vena cava ;

blood

structure that K semilunar valve ;

prevents backflow

of blood from

pulmonary artery to

right ventricle

chamber of the C left atrium

heart that contains E left ventricle ;

oxygenated blood

chamber of the J right atrium

heart that pumps G right ventricle ;

deoxygenated blood

6 marks

EXAMINER

COMMENTS

MARK
SCHEME




Complete Table 1.1.

One row has been done for you.

Table 1.1 .
function letter on name
: Fig. 1.1 |
structure that separates oxygenated and -
deoxygenated blood i F Seprum
structure that prevents backflow of blood S adbep ahelovennd

from ventricle to atrium

' 'aﬁr'\riovenhr'lculw valvd

blood vessel that carries oxygenated bléud A aorta
blood vessel that carries deoxygenated blood M, 8 ‘vend cove-,
. ) A :_pmmmav% cw\:e\'a
structure that pré_venis backflow of blood ‘ ¢ ‘ J cemitunay
from pulmenary artery- to right ventricle valve
chamber of the heart:that contains a)-('fganated bleod | ¢, IE |l left awium,
_ ‘ ‘ teft venvvicle
chamber of the heart that contains decxygenated blood IJ , Gx Yignt arwivm,

| Yignt venrvicie:

[6]

1(a)

1(b)(i)

1(b)(ii)

Select
page

<

Your
Mark

)

(0|
(a)

MIDDLE LOW

Mark scheme

Function Letter Name

on
Fig 1.1

structure that F septum ;

separates

oxygenated and

deoxygenated blood

structure that D bicuspid / mitral /

prevents backflow of atrioventricular, valve ;

blood from ventricle A AV valve'

to atrium R right atrioventricular

valve

blood vessel that A aorta

carries oxygenated

blood

blood vessel that B pulmonary artery

carries deoxygenated H vena cava ;

blood

structure that K semilunar valve ;

prevents backflow

of blood from

pulmonary artery to

right ventricle

chamber of the C left atrium

heart that contains E left ventricle ;

oxygenated blood

chamber of the J right atrium

heart that pumps G right ventricle ;

deoxygenated blood

6 marks

EXAMINER

COMMENTS

MARK
SCHEME




{b) A group of students used a heart monitor to record the pulse rate of an athlete during a 5000
metre race. The recordings started just before the race began and ended just after it had
finished, as shown in Fig. 1.2.

start of race end of race

i '

180

160

140

120-CEEEE
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Fig. 1.2

(i) Use datafrom Fig. 1.2 t{-? dagf;nbe the effect of exercise on the pulse rate of the athlete.
pulse  vate “{neveases How LU pe beals pex

minute ro 168 beats per minute. N e
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Your
Mark

1(a)

1(b)(i)

1(b)(ii)

)

Q1
(b)(i)

MIDDLE Low

Mark scheme

units must be used

pulse rate increases and remains constant ;

immediate / sudden / steep / rapid / AW, increase in pulse
rate ;

R exponential

increases from 44-48 bpm to 164-170 bpm ;

increases by 120-126 bpm / by 3.5 to 4 times

or approx. 4

maximum / 164-170 bpm, at, 4 min(utes) / 2 min(utes)
after race starts ; 3 marks

(b)(ii)

adrenaline stimulates increase in, heart / pulse, rate ;
increase in blood, carbon dioxide (concentration) / acidity,
detected ;

A decrease in pH

nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;

‘more’ / ‘increases’, is only needed once

muscles require more energy / muscles are doing more
work ;

(rate of aerobic) respiration increases ;

R ‘produce energy’ once only

increase demand for, oxygen / glucose ;

ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles 4 marks

EXAMINER MARK
COMMENTS SCHEME




. 4 sp‘i,'g‘;t } MIDDLE Low
{ii) -Explainthe change in pulse rate between 2 minutes.and 3 mmutes after the recordings
starled

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

. Your
F'DY conryacnon $0 dexobic Tup\rchem o Mark Q1 Mark scheme
Jdneveaser - Pulce vake inereastd Yo increase (b)(i) | units must be used ,
""""""""" 1(a) pulse rate increases and remains constant ;
led flow Yo _“M‘ muscle o Swoely em immediate / sudden / steep / rapid / AW, increase in pulse
rate ;
[ w\ﬂxox\\‘gch ff-a;.t ?‘anh ??E...!.?tvid&td ........ R exponential
yup\fqnw y Yaemove carbeon dicyide thar iy increases from 44-48 bpm to 164-170 bpm ;
g b e s e increases by 120-126 bpm / by 3.5 to 4 times
eing - preduced ?% o yeaulk BF YO PAY ALK 0m or approx. 4
.and  preyenk. M\owmb\c T ran o and e . .
ansnnfuamib ..--.-.p. ......................................................... %Rl...g: ................................... max|mum / 164_’]70 bpm' at’ 4 m|n(utes) / 2 m|n(utes)
bm\d up of \o.dr\c, acid UC'-':. \ow evs b\@'_:_:! 4 after race starts ; 3 marks
PH WWigh e dletedeed Y‘Qc:_pm*rs \n g ' (b)(ii) | adrenaline stimulates increase in, heart / pulse, rate ;
brodn A iF  INGreoawy Qe nay of Total: 13] ] increase in blood, carbon dioxide (concentration) / acidity,

A decrease in pH
nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;

‘more’ / ‘increases’, is only needed once

muscles require more energy / muscles are doing more
work ;

(rate of aerobic) respiration increases ;

R ‘produce energy’ once only

y increase demand for, oxygen / glucose ;

1(b)(ii) ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles 4 marks

EXAMINER MARK
COMMENTS SCHEME




1

(a) Fig. 1.1 shows the human heart and the main blood vessels. The functions of the parts of the
heart and some of the blood vessels are given in Table 1.1.

1(a)

1(b)(i)

1(b)(ii)
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Your
Mark

)

(0|
(a)

MIDDLE LOW

Mark scheme

Function Letter Name

on
Fig 1.1

structure that F septum ;

separates

oxygenated and

deoxygenated blood

structure that D bicuspid / mitral /

prevents backflow of atrioventricular, valve ;

blood from ventricle A AV valve'

to atrium R right atrioventricular

valve

blood vessel that A aorta

carries oxygenated

blood

blood vessel that B pulmonary artery

carries deoxygenated H vena cava ;

blood

structure that K semilunar valve ;

prevents backflow

of blood from

pulmonary artery to

right ventricle

chamber of the C left atrium

heart that contains E left ventricle ;

oxygenated blood

chamber of the J right atrium

heart that pumps G right ventricle ;

deoxygenated blood

6 marks

EXAMINER

COMMENTS

MARK
SCHEME




4 sp‘i,'g‘;t } MIDDLE Low
Complete Table 1.1.
One row has been done for you.
Your
Table 1.1 - Mark Q1 Mark scheme
function letter on name
. . Fig. 1.1 1(a) (a) Function Letter | Name
structure that separates oxygenated and ' N m on
deoxygenated blood ¥ F ' Sepi:u . Fig 1.1
structure that prevents backflow of blood - L structure that F septum ;
from ventricle to atrium : /% D Atrioventicular valve separates
blood vessel that carries oxygénated blood A aorta gz\c’)geggtgi;;glood
|blood vessel that carries dem'(ygmed blood ' ' o structure that D bicuspid / mitral /
: ,a'” Vena cava. prevents backflow of atrioventricular, valve ;
' blood from ventricle A AV valve'
structure that prevents backflow of blood : N i . . - .
from pulmonary artery to right ventricle E‘ Semi-lnar valves to atrium R Irlght atrioventricular
valve
MR S I AR il cany i biood E X”E‘ L@.u c,h:zmbﬂ 1(b)(i) blood vessel that A aorta
hamber of the h rt.iha’( - tai : d ated blood . - carries oxygenated
cham o eart t contains deoxygen. C blood
: 2 | Right chamber
; Q blood vessel that B pulmonary artery
carries deoxygenated H vena cava ;
blood
structure that K semilunar valve ;
prevents backflow
of blood from
pulmonary artery to
right ventricle
1(b)(ii) chamber of the c left atrium
heart that contains E left ventricle ;
oxygenated blood
chamber of the J right atrium
heart that pumps G right ventricle ;
deoxygenated blood
6 marks
EXAMINER MARK
COMMENTS SCHEME




(b) A group of students used a heart monitor to record the pulse rate of an athlete during a 5000
metre race. The recordings started just before the race began and ended just after it had
finished, as shown in Fig. 1.2.

start of race end of race

1 ; A
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Fig. 1.2

(i) Use data from Fig. 1.2 to describe the effect of exercise on the pulse rate of the athlete.
Tlhen. lhe..althlete. awas. ok yest bis.....
...pulne..:mié was..about. *51‘-1 9. phl‘;‘ze.f minle....
When..the. race. séanéeaL bhe.. pulﬁe rolz.....
skanked. paciag.”
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Your
Mark

1(a)

1(b)(i)

1(b)(ii)

)

Q1
(b)(i)

MIDDLE Low

Mark scheme

units must be used

pulse rate increases and remains constant ;

immediate / sudden / steep / rapid / AW, increase in pulse
rate ;

R exponential

increases from 44-48 bpm to 164-170 bpm ;

increases by 120-126 bpm / by 3.5 to 4 times

or approx. 4

maximum / 164-170 bpm, at, 4 min(utes) / 2 min(utes)
after race starts ; 3 marks

(b)(ii)

adrenaline stimulates increase in, heart / pulse, rate ;
increase in blood, carbon dioxide (concentration) / acidity,
detected ;

A decrease in pH

nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;

‘more’ / ‘increases’, is only needed once

muscles require more energy / muscles are doing more
work ;

(rate of aerobic) respiration increases ;

R ‘produce energy’ once only

increase demand for, oxygen / glucose ;

ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles 4 marks

EXAMINER MARK

SCHEME

COMMENTS




(ii): Explain the change in pulse rate:between 2 minutes and 3 minutes after the recordings
started.

Jhe..alhlete’s. brealbing ot 2008 incraasl
..d&..h@..mas..app ing. Jork-and s0.needed. mar
..b(-oad..i&..b&.:ﬁa....&nippfrﬁd.ﬁz..Iziﬁ..l?.a.c%;...ﬁﬂ..%ﬁ.:?m
.e.xzé%am..,mw..Be.Lc&e.a)_..{ﬁm..‘a(ﬂr,.m&ﬁfrnﬁoa...

Ao gunevide...him. avith.s ‘u.enfaw% Lo..

ol .ak. which.. bhe ©3u)Qenavas. used. up..
igzmpensafa%a ......

1(a)

[Total: 13]

1(b)(i)

1(b)(ii)
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Mark

)

Q1
(b)(i)

m MIDDLE Low

units must be used

pulse rate increases and remains constant ;

immediate / sudden / steep / rapid / AW, increase in pulse
rate ;

R exponential

increases from 44-48 bpm to 164-170 bpm ;

increases by 120-126 bpm / by 3.5 to 4 times

or approx. 4

Mark scheme

maximum / 164-170 bpm, at, 4 min(utes) / 2 min(utes)
after race starts ; 3 marks

(b)(ii)

adrenaline stimulates increase in, heart / pulse, rate ;
increase in blood, carbon dioxide (concentration) / acidity,
detected ;

A decrease in pH

nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;

‘more’ / ‘increases’, is only needed once

muscles require more energy / muscles are doing more
work ;

(rate of aerobic) respiration increases ;

R ‘produce energy’ once only

increase demand for, oxygen / glucose ;

ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles 4 marks
EXAMINER MARK
COMMENTS SCHEME




(a) Fig. 1.1 shows the human heart and the main blood vessels. The functio.nS of the parts of the
heart and some of the blood vessels are given in Table 1.1.

1(a)

1(b)(i)

1(b)(ii)
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Your
Mark

)

(0|
(a)

MIDDLE LOW

Mark scheme

Function Letter Name

on
Fig 1.1

structure that F septum ;

separates

oxygenated and

deoxygenated blood

structure that D bicuspid / mitral /

prevents backflow of atrioventricular, valve ;

blood from ventricle A AV valve'

to atrium R right atrioventricular

valve

blood vessel that A aorta

carries oxygenated

blood

blood vessel that B pulmonary artery

carries deoxygenated H vena cava ;

blood

structure that K semilunar valve ;

prevents backflow

of blood from

pulmonary artery to

right ventricle

chamber of the C left atrium

heart that contains E left ventricle ;

oxygenated blood

chamber of the J right atrium

heart that pumps G right ventricle ;

deoxygenated blood

6 marks

EXAMINER

COMMENTS

MARK
SCHEME




Complete Table 1.1.

-One row has been done for ;;éu,

) Table 1.1

function letter on name

o . Fig. 1.1
structure that separates oxygenated and z
deoxygenated blood _ ¥ Sefium
structure that prevénts backflow of blood ' .} ‘
from ventricle to atrium C | Tricasfd val Ve
blood vessel that carries oxygenated blood A aorta
blood vessel that carries deoxygenated blood. .
. . . '_ﬂ V2Na caye
structure that prevents backflow of blood
from pulmonary artery to right ventricle < Beos pid JoAve
chamber of the heart that contains oxygenated blood '
) \edt  Aarium
chamber of the heart that contains deoxygenated blood
J Riyhd  gictum

1(a)

1(b)(i)

1(b)(ii)
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Mark

)

(0|
(a)

MIDDLE LOW

Mark scheme

Function Letter Name

on
Fig 1.1

structure that F septum ;

separates

oxygenated and

deoxygenated blood

structure that D bicuspid / mitral /

prevents backflow of atrioventricular, valve ;

blood from ventricle A AV valve'

to atrium R right atrioventricular

valve

blood vessel that A aorta

carries oxygenated

blood

blood vessel that B pulmonary artery

carries deoxygenated H vena cava ;

blood

structure that K semilunar valve ;

prevents backflow

of blood from

pulmonary artery to

right ventricle

chamber of the C left atrium

heart that contains E left ventricle ;

oxygenated blood

chamber of the J right atrium

heart that pumps G right ventricle ;

deoxygenated blood

6 marks

EXAMINER

COMMENTS

MARK
SCHEME




(b) A group of students used a heart monitor to record the pulse rate of an athlete during a 5000
metre race, The recordings started just before the race began and ended just after it had
finished, as shown in Fig. 1.2,

start of race end of race
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Fig. 1.2

(i) Use datafrom Fig. 1.2 to describe the effect of exercise on the pulse rate of the athlete.
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Mark

1(a)

1(b)(i)

1(b)(ii)

)

Q1
(b)(i)

MIDDLE LOW

Mark scheme

units must be used

pulse rate increases and remains constant ;

immediate / sudden / steep / rapid / AW, increase in pulse
rate ;

R exponential

increases from 44-48 bpm to 164-170 bpm ;

increases by 120-126 bpm / by 3.5 to 4 times

or approx. 4

maximum / 164-170 bpm, at, 4 min(utes) / 2 min(utes)
after race starts ; 3 marks

(b)(ii)

adrenaline stimulates increase in, heart / pulse, rate ;
increase in blood, carbon dioxide (concentration) / acidity,
detected ;

A decrease in pH

nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;

‘more’ / ‘increases’, is only needed once

muscles require more energy / muscles are doing more
work ;

(rate of aerobic) respiration increases ;

R ‘produce energy’ once only

increase demand for, oxygen / glucose ;

ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles 4 marks
EXAMINER MARK
COMMENTS SCHEME




4 sp‘i,'g‘;t } MIDDLE Low

{ii)- Explain the change in-pulse rate.between 2 minutes and 3 minutes:after the recordings

started. ‘ T, _
0 SO A UEY SN 2 IR TN ST L 7.7 SN - SO -
PR S Mt b S B Drn L 0 Mark ai L S S IR
w " (b)(i) | units must be used
*i%“shqcm*s“""‘ """ e L 1(a) pulse rate increases and remains constant ;
..... VN 1Y S 07 G =Y 2 KNP R | < immediate / sudden / steep / rapid / AW, increase in pulse
T rate ;
el PRS00 A DY DR P fe S R exponential
) ) A s ! ’ increases from 44-48 bpm to 164-170 bpm ;
e g e pm———— rmmmm— increases by 120-126 bpm / by 3.5 to 4 times
S T or approx. 4
' e e maximum / 164-170 bpm, at, 4 min(utes) / 2 min(utes)
. ‘ [ after race starts ; 3 marks
' ' (b)(ii) | adrenaline stimulates increase in, heart / pulse, rate ;
. . ] increase in blood, carbon dioxide (concentration) / acidity,
Lotk 191 1(b)(i) detected ;

A decrease in pH
nerves stimulate heart to beat faster ;

ref to muscle contraction / AW ;

‘more’ / 'increases’, is only needed once

muscles require more energy / muscles are doing more
work ;

(rate of aerobic) respiration increases ;

R ‘produce energy’ once only

y increase demand for, oxygen / glucose ;

1(b)(ii) ref to removal of, carbon dioxide / lactic acid / heat ;
more, blood / carbon dioxide, to lungs (per unit time) ;
more, blood / oxygen / glucose, to muscles ;

AVP ; e.g. ref to ATP / vasodilation in muscles 4 marks

EXAMINER MARK
COMMENTS SCHEME
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4 sp‘;,'g‘;t } MIDDLE Low

Your
Mark (0} Mark scheme

‘2 The nervous system coordinates the responses of animals to changes in their environment.
(a) Fig. 2.1 shows the arrangement of the nervous system in a mammal.

Complete Fig. 2.1 by writing the names of the missing parts of the mammalian nervous system
in the boxes.

(a) central (nervous system) ;
nervous system d 2(a) peripheral (nervous system) ;
| - spinal cord ;
[ . 1 R spine 3 marks

W2< s\ v <\ N pﬁx\?\\a\’ﬁq (b)(i) | sensory neurone ;

-nervous system : -nervous system 2(b)(i) A afferent neurone R sensory nerve 1 mark

| | ' (b)(ii) | simple reflex / reflex ;
I | | 1 A reflex arc 1 mark

Bra ..fésamt.ﬂ\..ﬁtzd Slonstnenves spuainenes 2(b)(ii) (b)(iii) | slower / takes more time ;

' ) needs thought / uses (higher centres of) the brain /

conscious control ;

Fig. 2.1 learnt / not inherited / not innate / needs training / AW ;
)| 2(b)(iii) not automatic ;

response is not always the same to the stimulus ; 2 marks

(b) Fig. 2.2 is a flow chart that shows how an involuntary action is controlled.

2(c)(i)

painful stimulus

v

. pain Tapmr 2(c)(ii)
' : - 2(c)(ii)

relay neurone

'

motor neurone

T

2(c)(iv)

EXAMINER MARK
COMMENTS SCHEME




(i) State the structure found at X.

(ii) State the type of involuntary-action shown by the flow chart.
Y ESE 2 lhon....

(iii) State two ways in which a veluntary action differs from an inveluntary action.

o MO KNY.. QCHON. MRS Y. COOC TR
Conklinolnng. the. broin i, . 0tk aban.

MQMﬂbm&..,.mh@hﬁ ....... e

2]

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

2(c)(iii)

2(c)(iv)

(L O0C
Your
Mark Q2 Mark scheme
(a) central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;
R spine 3 marks
(b)(i) | sensory neurone ;
A afferent neurone R sensory nerve 1 mark
(b)(ii) | simple reflex / reflex ;
A reflex arc 1 mark
(b)(iii) | slower /takes more time ;

needs thought / uses (higher centres of) the brain /
conscious control ;

learnt / not inherited / not innate / needs training / AW ;

not automatic ;

response is not always the same to the stimulus ; 2 marks

EXAMINER MARK

SCHEME

COMMENTS




(¢) Fig. 2.3 shows three pots of seedlings that have been kept in different conditions.

pot P pot Q potR

Fig. 2.3

(i) State the conditions in which pots P and Q were kept.

... 095 Pl .Cf. \\ghlc u?udo.ﬁj_: ........................................
Q... 00K N IERNG.....

(i) State the name of the growth response shown by the seedlings in pot R.

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

- 2(c)iii)

[2]

2(c)(iv)

Select
page

Your
Mark

)

m MIDDLE Low

Q2 Mark scheme
(c)(i) either
pot P — (uniform) light AND pot Q — no light / dark / covered
(up) ;
or
pot P — (uniform) with / plus, magnesium AND pot Q — no
magnesium ;
A pot P has all nutrients 1 mark
(c)(ii) | positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic 2 marks

(e)(iii)

idea that leaves / seedlings / plants / chloroplasts, get more
light ;

more (light) energy, absorbed / trapped / AW ;

more photosynthesis ;

more, growth / biomass / glucose / starch / AW ;

‘more’ is only required once 2 marks

(c)(iv)

(auxins) made / produced, in (shoot), tip / apex ;

| ‘found, in/on’

pass / move / diffuse / spread (down the stem) ;

auxins collect in the side, in the dark / away from light ;

A ‘dark / shaded, side’

greater (cell) elongation on side in the dark ;

AVP : e.g. absorption of water (by osmosis) / stretching of
cell walls /

phototropin(s) / plants detect or sense light / ref to turgor
pressure

| comments about roots 4 marks

EXAMINER MARK
COMMENTS SCHEME




(iiiy Explain the advantage to the seedlings of this growth response.

'..‘?‘%.'.,:?Q.éih\fs;...‘Qx‘fbk?j?ra?iam..mwu..%‘..Q\;\Qﬁ.ﬁﬁm’co_
IRV ond).. gla.ul. Jo. he. dedon..of light-...
This. helps. fhe (oo fo. bews. atpasal 4o

's_.ﬂ...da\nmgl\gﬁl:...,.mh?dﬁ\.a\’;»...caé:x.—.,ﬂti.o..\l...&.xf .......... 2l
Prate syntnests - T wds to Waghel Yol
o4 Photesynbnests & oxd the Poe /tgm
(iv) Auxins control the growth responses of mcd;@gs. oue XO e fgrmatn

more QLueosc -
Explain how auxins control the growth response of the seedlings in pot R.

£.00e. 5. OF Yo Bhock A2 axeozec). ko, BaW....
5. N Boom. e, G diffse. more. .. 50, T
Aaded. 81k, thon She-me. 24822560, 52, Mghl,
%Tm«dmo‘ce-mﬂ\z%adeﬁ&ﬁamsg
Dne.. ez ba.aksard. mare sedel. O, ...
Ohins(..Blcke..... de.,loamm..mg.@m.@m%atml
e Uneven axosbh _coses. e, Sha A
&kabme{cﬁ&ﬂﬁdtﬁiﬂ:}ano%ﬂ&hgm 4]

[Total: 16]

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

2(c)(iii)

2(c)(iv)
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Mark

)

Q2
(c)(i)

m MIDDLE Low

Mark scheme

either

pot P — (uniform) light AND pot Q — no light / dark / covered
(up) ;

or

pot P — (uniform) with / plus, magnesium AND pot Q — no
magnesium ;

A pot P has all nutrients 1 mark

(c)(ii)

positive ;
(photo)tropism / (photo)tropic ;

R (photo)trophic / geotropic / gravitropic 2 marks

(e)(iii)

idea that leaves / seedlings / plants / chloroplasts, get more
light ;

more (light) energy, absorbed / trapped / AW ;

more photosynthesis ;

more, growth / biomass / glucose / starch / AW ;

‘more’ is only required once 2 marks

(c)(iv)

(auxins) made / produced, in (shoot), tip / apex ;

| ‘found, in / on’

pass / move / diffuse / spread (down the stem) ;

auxins collect in the side, in the dark / away from light ;

A ‘dark / shaded, side’

greater (cell) elongation on side in the dark ;

AVP : e.g. absorption of water (by osmosis) / stretching of
cell walls /

phototropin(s) / plants detect or sense light / ref to turgor
pressure

| comments about roots 4 marks
EXAMINER MARK
COMMENTS SCHEME




4 sp‘i,'g‘;t } MIDDLE Low

2  The nervous system coordinates the responses of animals.to changes-in their environment.
(a) Fig. 2.1 shows the arrangement of the nervous system in a mammal.

; - ; " Your
;'.l'_}ﬁnhgalete Fig. 2.1 by writing the names of the missing parts of the mammalian nervous system Mark Q2 Mark scheme

(a) central (nervous system) ;

NIVOUs system 2(a) peripheral (nervous system) ;

_ | spinal cord ;

| | . R spine 3 marks

Ceniea\..... pemjnlca\........ (b)(i) | sensory neurone ;

nervous system nervous system 2(b)(i) A afferent neurone R sensory nerve 1 mark

L | (b)(ii) | simple reflex / reflex ;
[ l | | A reflex arc 1 mark

prain Spna).corg. cranial nerves spinal nerves 2(b)(ii) (b)(iii) | slower / takes more time ;
needs thought / uses (higher centres of) the brain /
conscious control ;
Fig. 2.1 learnt / not inherited / not innate / needs training / AW ;
i3] 2(b)(iii) not automatic ;
response is not always the same to the stimulus ; 2 marks

(b) Fig. 2.2 is a flow chart that shows how an involuntary action is controlled.

2(c)(i)

painful stimulus

'

pain receptor . 2(c)(ii)
!
x .
v 2(c)iii)

relay neurone

'

motor neurone

Y
muscle 2(c)(iv)

'

EXAMINER MARK
COMMENTS SCHEME




(i) State the structure found at X.

...... w1

(iii) State two ways in which a voluntary action differs from an involuntary action.
1. Trean pecoteied - o can droste Yo do. ...
M0G0 AN N INYOWNTBMACHON. ..
2 oo Xoinle. abook. voluntany, actions. ot yoo don'h
Frinle aboot. Ivoluntany. ackion. i jost. happens.

[2]

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

2(c)(iii)

2(c)(iv)

Select
page

<

Your
Mark

)

Q2
(a)

m MIDDLE Low

central (nervous system) ;
peripheral (nervous system) ;
spinal cord ;

R spine

Mark scheme

3 marks

(b)(i)

Sensory neurone ;

A afferent neurone R sensory nerve 1 mark

(b)(ii)

simple reflex / reflex ;

A reflex arc 1 mark

(b)(iii)

slower / takes more time ;

needs thought / uses (higher centres of) the brain /
conscious control ;

learnt / not inherited / not innate / needs training / AW ;

not automatic ;

response is not always the same to the stimulus ; 2 marks

EXAMINER MARK

SCHEME

COMMENTS




() Fig. 2.3 shows three pots of seedlings that have been kept in different conditions.

pot P pot @ pot R

Fig. 2.3

(i) State the conditions in which pots P and @ were kept.

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

2(c)(iv)

Select
page

Your
Mark

)

Q2
(c)(i)

m uosl o

Mark scheme

either

pot P — (uniform) light AND pot Q — no light / dark / covered
(up) ;

or

pot P — (uniform) with / plus, magnesium AND pot Q — no
magnesium ;

A pot P has all nutrients 1 mark

(c)(ii)

positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic 2 marks

(e)(iii)

idea that leaves / seedlings / plants / chloroplasts, get more
light ;

more (light) energy, absorbed / trapped / AW ;

more photosynthesis ;

more, growth / biomass / glucose / starch / AW ;

‘more’ is only required once 2 marks

(c)(iv)

(auxins) made / produced, in (shoot), tip / apex ;

| ‘found, in/on’

pass / move / diffuse / spread (down the stem) ;

auxins collect in the side, in the dark / away from light ;

A ‘dark / shaded, side’

greater (cell) elongation on side in the dark ;

AVP : e.g. absorption of water (by osmosis) / stretching of
cell walls /

phototropin(s) / plants detect or sense light / ref to turgor
pressure

| comments about roots 4 marks

EXAMINER MARK
COMMENTS SCHEME




(iii) Explain the advantage to the seedlings of this growth response.
Traows. Jorards the light.. o the wixle.......
paok.hee a0, acess Yo light. and. grow betier,
TeAso.onen. forthe plank becacse. iNQels.
Al e wivients. needed..fom. he . on............

(21

(iv) Auxins control the growth responses of seedlings.

Explain how auxins control the growth response of the seedlings in potR.

Asponcan. see, te. scedling, 10 pol R are slightly

Yend. Jowards the vight. side. Tnigmeans hat

e \ghtis.coming ﬁom,’chexigbt_jhi:aa&m,m_@ans the

fheright. ide oktne. seadlings does iciese lightbot

tre left sidedoes. nol. Thal® iy o pant normone savxin

@lecte.onihe gide ot the seadling Fratis. reached

by ght.and. weights. it.donn..seine.. \ok=slc

seedling dends. underits. weight. (toihe. right) ancithe
ksl oe. elongare. and i, nowexposed fothe. gt i

ona can Qlow. !

) -

[Total: 16]

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

2(c)(iii)

2(c)(iv)

Select
page

<

Your
Mark

)

Q2
(c)(i)

m MIDDLE Low

Mark scheme

either

pot P — (uniform) light AND pot Q — no light / dark / covered
(up) ;

or

pot P — (uniform) with / plus, magnesium AND pot Q — no
magnesium ;

A pot P has all nutrients 1 mark

(c)(ii)

positive ;
(photo)tropism / (photo)tropic ;

R (photo)trophic / geotropic / gravitropic 2 marks

(e)(iii)

idea that leaves / seedlings / plants / chloroplasts, get more
light ;

more (light) energy, absorbed / trapped / AW ;

more photosynthesis ;

more, growth / biomass / glucose / starch / AW ;

‘more’ is only required once 2 marks

(c)(iv)

(auxins) made / produced, in (shoot), tip / apex ;

| ‘found, in/on’

pass / move / diffuse / spread (down the stem) ;

auxins collect in the side, in the dark / away from light ;

A ‘dark / shaded, side’

greater (cell) elongation on side in the dark ;

AVP : e.g. absorption of water (by osmosis) / stretching of
cell walls /

phototropin(s) / plants detect or sense light / ref to turgor
pressure

| comments about roots 4 marks
EXAMINER MARK
COMMENTS SCHEME




4 sp‘i,'g‘;t } MIDDLE Low

Your
Mark (0} Mark scheme

2 The nervous system coordinatesthe responses of.animals to changesin their environment.
(a) Fig. 2.1 shows the arrangement-of the nervous system in-a mammal.

Complete Fig. 2.1 by writing the names of the missing parts-of the mammalian nervous system
in the boxes.

(a) central (nervous system) ;

2(a) peripheral (nervous system) ;

spinal cord ;

R spine 3 marks

nervous system |

] (b)(i) | sensory neurone ;
2(b)(i) A afferent neurone R sensory nerve 1 mark

| nervous system | | nervous system
o S —
[ R ] 1

brain | uceus . | cranialnerves | | spinalnerves

(b)(ii) | simple reflex / reflex ;
A reflex arc 1 mark

2(b)(ii) (b)(iii) | slower / takes more time ;

needs thought / uses (higher centres of) the brain /
conscious control ;

learnt / not inherited / not innate / needs training / AW ;
2(b)(iii) not automatic ;

response is not always the same to the stimulus ; 2 marks

Fig: 2.1

3]

(b) Fig..2.2 is a.flowchart that shows how an involuntary action is-controlled.
' 2(c)(i)

painful stimulus |

ranopr |
X
1
relay neurone
oy
rhobbr neurone

!

muscle

P

response

2(c)(ii)

2(c)(iii)

2(c)(iv)

Fig. 2.2 EXAMINER MARK

COMMENTS SCHEME




(i) State the structure found at X.

..... Flmlcord | I' e ]

(i) State the type of InvnIun[ary actlon shown by the flow chart.

(iii) State-two ways.in which a voluntary action differs from an involuntary action.

1. :H‘ COomES.. j’rm 'ﬂwg .Ss?mm.‘ Cord. m‘hfer B e

..... -.foc. Jastee. xeackion.....

2, 8@ -..da+ l'ﬂu...‘m r@ad‘mn ...........

kh\tﬁrr}mi\d wachion.. . M

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

2(c)(iii)

2(c)(iv)

Select
page

Your
Mark

)

Q2
(a)

m wooie. [N

central (nervous system) ;

peripheral (nervous system) ;

spinal cord ;

R spine 3 marks

Mark scheme

(b)(i)

sensory neurone ;
A afferent neurone R sensory nerve 1 mark

(b)(ii)

simple reflex / reflex ;
A reflex arc 1 mark

(b)(iii)

slower / takes more time ;

needs thought / uses (higher centres of) the brain /
conscious control ;

learnt / not inherited / not innate / needs training / AW ;

not automatic ;

response is not always the same to the stimulus ; 2 marks

EXAMINER MARK
COMMENTS SCHEME




{c) Fig. 2.3 shows three pots of seedlings that have been kept in different conditions.

pot P pot @ pot R

Fig. 2.3

(i) State the conditions in which pots P and @ were kept.

PS&m\t&H‘
QD\m\I\S\‘ﬂ'c\ndMMuchmm

(i) State the name of the growth response shown by the seedlings in pot R.

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)(i)

2(c)(ii)

2(c)(iv)

Select
page

Your
Mark

)

Q2
(c)(i)

Mark scheme

either

pot P — (uniform) light AND pot Q — no light / dark / covered
(up) ;

or

pot P — (uniform) with / plus, magnesium AND pot Q — no
magnesium ;

A pot P has all nutrients 1 mark

(c)(ii)

positive ;
(photo)tropism / (photo)tropic ;
R (photo)trophic / geotropic / gravitropic 2 marks

(e)(iii)

idea that leaves / seedlings / plants / chloroplasts, get more
light ;

more (light) energy, absorbed / trapped / AW ;

more photosynthesis ;

more, growth / biomass / glucose / starch / AW ;

‘more’ is only required once 2 marks

(c)(iv)

(auxins) made / produced, in (shoot), tip / apex ;

| ‘found, in/on’

pass / move / diffuse / spread (down the stem) ;

auxins collect in the side, in the dark / away from light ;

A ‘dark / shaded, side’

greater (cell) elongation on side in the dark ;

AVP : e.g. absorption of water (by osmosis) / stretching of
cell walls /

phototropin(s) / plants detect or sense light / ref to turgor
pressure

| comments about roots 4 marks

EXAMINER MARK
COMMENTS SCHEME




“ 4 Spi"ggt } MIDDLE Low
(i) Explain the advantage to the.seediings of this growth response.

j "lﬁe %m ’itz’ﬂ?m Sun...trom.. s:m
Ohe..2Me.. S0 1’r E"‘Ch}"’.f.lﬁﬁaﬁ“{nm s*fhc ....... Your

Mark Q2 Mark scheme
)ﬁhal I“’ YW, \Onaee. r'DG'hS and ﬂ‘ 1S, ﬁaafﬁf w (c)i) | either

m T¢dﬂd’lﬂ 2(a) pot P — (uniform) light AND pot Q - no light / dark / covered
s (up) ;
........ and -Ebﬁ’ﬂ .0 or
- pot P — (uniform) with / plus, magnesium AND pot Q — no
2(b)(i) magnesium ;
(iv) Auxins control the growth responses of seedlings. A pot P has all nutrients 1 mark

) ) (c)(ii) | positive ;
Explain how auxins control the growth response oﬂhe seedlings in-pot R. (photoltropism / (photoltropic :

&%Qﬁﬁm wt:j med "1‘@ 'ﬂig, &n ,,,,,,,,, 2(b)(ii) R (photo)trophic / geotropic / gravitropic 2 marks

’h;'ld @&....Quzia.. hw&zmm (c)(iii) |idea that leaves / seedlings / plants / chloroplasts, get more

_ . ; _ light ;
¢ -‘-;’.Q;ﬁ‘-':f'il’f' e 7 -'*:;"%, g 8 IMM 2(b)iii) more (“r?h*:) enetLgy, absorbed / trapped / AW ;
b more photosynthesis ;
/ﬂﬁfb’&/fﬁ fm W’d ﬂ){wg{xf’ W@Kﬁﬁ?f.ﬁv more, growth / biomass / glucose / starch / AW ;
............ ‘more’ is only required once 2 marks
2(c)i) (c)(iv) | (auxins) made / produced, in (shoot), tip / apex ;
..................................................... VrassasasantEnensannensnasainssussisdesnususacsancnsncrurudossnsnacsnanns | 'found, in / on'
ELL L L L L L LT L T L TE L L L L L LT T T T T pass / move / dlﬁuse / Spread (dOWﬂ the Stem) '
; . auxins collect in the side, in the dark / away from light ;
R P s e TS R A T TS ; 2(c) i) A ‘dark / shaded, side’
o L (c)ii greater (cell) elongation on side in the dark ;
] ----"‘"-““““-““:“‘-‘-‘-‘-‘“-‘-""“"""7 """""""""""""" :":-""-"""""" """"""""""""""" E4] AVP ' e_g_ absorption of Water (by Osmosis) / S‘tretching Of
. cell walls /
[Total: 18] phototropin(s) / plants detect or sense light / ref to turgor
2(c)(iii) pressure
I comments about roots 4 marks
2(c)(iv)

EXAMINER MARK
COMMENTS SCHEME




Cambridge Assessment International Education

The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554

e: info@cambridgeinternational.org www.cambridgeinternational.org

Copyright © UCLES September 2017


mailto:info@cie.org.uk
http://www.cie.org.uk/

Interactive Example Candidate Responses
Paper 4 (May / June 2016), Question 3

Cambridge IGCSE™
Biology 0610

Version 2.0

Cambridge
Pathway



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2017
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

4 Spil'ggt } MIDDLE LoW

3 Catalase is an enzyme that breaks down hydrogen peroxide lnslde cells. Red blood cells contain

catalase.
Some dogs have an inherited condition in which catalase is not praducad This condition ls known Y
as acatalasia and it is caused by a mutation in the gene for catalase. IV(I)UII.( Q3 Mark scheme
arl
(a) Define the terms gene and gene mutation. . (a) gene a length of DNA that codes for a protein ;
o lenadh of DNA “hot dov Roy 3(a) R chromoso.me/moleculg of/genome
gene - 3 fisssass 2 LA S gene mutation a change in base sequence of DNA ;
........ e R R S R 2 marks
gene mutation... 2. C-\'\Q“%?- 0. base %?.-.%‘-N".f‘..... of DNA: (b)(i) 1Bb;
i 2 bb ;
[ [ R — prsseasaasgan adsnsaninnrnnrnns - PR VP gensinass ) 3 Bb ; 3 marks
’ [2 (b)(ii) (Bb x bb)
B,b+b,(b);
(b) A geneticist was asked to investigate the inheritance nf-ac‘atalaéia in dogs. 3(b) (i)
9 Ias0 - : male gametes
The normal allele is represented by B and the mutant allele is represented by b. . B b
The geneticist made thie diagram in Fig. 3.1 to show the inheritance of acatalasia in a family fernale b Bb bb
-of dogs. The shaded symbols indicate the dogs with acatalasia. B v . . gametes (b) (Bb) (bb)
. . & BB Bb
D__O . b 8o bbb offspring genotypes Bb and bb ;
’ ) A heterozygous and homozygous recessive
| : Dnormal male 3(b)(ii)
: B offspring phenotypes normal/carrier and acatalasia ;
\ _ O normal female 3 marks
| | male with. acatalasia (b)(iii) | test (cross) ; 1 mark

O female with acatalasia
. i, o -
’ S 3(b)(iii)
Fig.314 © . BB bb

() State the genotypes of the dogs identiied as 1, 2 and 3 in Fig. 3.1, b Bo bbo

EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE LoW
(ii) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

Your
dog 4 dog 5 Mark Q3 Mark scheme
i (a) gene a length of DNA that codes for a protein ;
PR e o TR 3(a) R chromosome/molecule of/genome
P BoAmes -4 hb gene mutation a change in base sequence of DNA ;

2 marks

(b)(i) 1Bb;

+ 2 bb ;

i ; '
G 3Bb; 3 marks

(b)(i) | (Bb x bb)

Punnett square B b+b,(b):
@)~ 3(b)i)
L) &) male gametes
T B b
Ry 4 =" o W femal b Bb bb
\19/; novmal [octalatial emale
] gametes (b) (Bb) (bb)
. I
' Bb b’t‘ N offspring genotypes Bb and bb ;
\~=/ novmal jactalasay A heterozygous and homozygous recessive
| 3(b) i)
offspring phenotypes normal/carrier and acatalasia ;
; Bb, bb 3 marks
OO QONOLYPRE. -..cociimonsonismsins Sesiwensiniaissiniaiaiuensnssamnns s s
offspring phenotypes......... r\(,wmc\k,af—tcxkas'.a ........................... [3] (b)(iii) | test (cross) ; 1 mark

(iii) State the name given to the type of cross that you have completed in (b){ii).
test coross-

3(b)(iii)

[Total: 9]

EXAMINER MARK
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o ' 4 spil'g‘ét } MIDDLE Low
3 Catalase.is an enzyme that breaks down hydrogén peroxide inside cells. Red blood-cells contain

catalase:
Some-dogs have an inherited condition in which.catalase is not produéed; ‘This condition is known. Your
as acadtalasia and:it is caused by a mutation in'the.gene for catalase. : Marik Q3 Mark scheme
(a) Define the terms gene and gene mutation. (a) gene a length of DNA that codes for a protein ;
3(a) R chromosome/molecule of/genome
gene mutation a change in base sequence of DNA ;
2 marks
(b)(i) 1Bb;
2bb;
3Bb; 3 marks
) [2) (b)(ii) (Bb x bb)
i ‘ . o B,b+b,(b);
(b) -A génetic'ii:t was asked to-investi’gat-e' lhe'lnhe.'rilancé of acatalasia in dogs. S(bl(i)
v - ' - _ male gametes
The normal allele is représented by B and the mutant allele is represented by b. B b
The geneticist made the-diagram i Fig, 3.1 fo show the inheritance of acatalasia In a family female b Bb bb
of dogs. The shaded symibols indicate the dogs with acatalasia. gametes (b) (Bb) (bb)
O - e o offspring genotypes Bb and bb ;
o 4 A . A heterozygous and homozygous recessive
i Dnbrmal male 3(b)(ii)
_,@ . _ offspring phenotypes normal/carrier and acatalasia ;
. i - O normal female 3 marks
‘ " | o ’.rlna|e with acatalasia_ (b)(iii) | test (cross) ; 1 mark

3(b)(iii)

Fig. 3.1

(i) State the genotypes of the dogs identified as 1, 2and 3 in F]'g. 3.1

EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE Low
(ii) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

Your
dog 4 dog 8 Mark Qa3 Mark scheme .
(a) gene a length of DNA that codes for a protein ;
parental phenotypes normgl has acatalasia 3(a) R chromosome/molecule of/genome
15 b gene mutation a change in base sequence of DNA ;

parental genotypes B A - s
2 marks

BT
+ 2 bb ,
Ghmens : 3Bb : 3 marks

2 (b)(i) | (Bb x bb)

Punnett square f»_{ 2 %) B,b+b,(b);
L Bh AL 3(b)(i)
male gametes
B b
female b Bb bb
gametes (b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

3(b)(ii)
offspring phenotypes normal/carrier and acatalasia ;
offspring genotypes.............. P) l’-’ .......................................................................... 3 marks
Offspring PRENOIYPBS. ........c.ccveeveeviieceereeseee e ST [3] (b)) test (cross) ; 1 mark
(iii) State the name given to the type of cross that you have completed in (b)(ii).

odlediNe | reeding (1]

3(b)(iii)

[Total: 9)

EXAMINER MARK
COMMENTS SCHEME




3 Catalase is an enzyme that breaks down hydrogen peroxide inside cells. Red blood cells contain
catalase.

Some dogs have an inherited condition in which catalase is not preduced. This condition is known
as acatalasia and it is caused by a.mutation in the gene for catalase.

(a) Define the-terms gene and gene mutation.

gen..“.ﬁéa&ums..&ra.n%?mﬁe&.éﬁm...@mm.,.mfm}s........

gene mutston. . ZeaNE trans ported. fam.. paanks.....
.the,...‘ge{...a/ange:l ............. PO ................................... Pm ...................

(b) A geneticist was asked to investigate the inheritance of acatalasla_in dogs.
The normal allele is represented by B and the mutant allele is represented by b.

The geneticist made the diagram in Fig. 3.1 to show the inheritance of acatalasia in a family
of dogs. The shaded symbols indicate the dogs with acatalasia.

(HO
_ D normal male
_® é ' O normal female
% |:| male with acatalasia
() female with acatalesia

Fig. 3.1

e
ol

() State the genotypes of the dogs identified as 1, 2 and 3 in Fig. 3.1.

1 ..nos:ml..\.ﬁ'.}ﬁb\e .......................... -
2..mo\e..with. ccaalagior...... s
3 ‘.ama.‘..nmrma!.-.ﬁamﬂl& ....................................................................... 3

Select
page

Your

m wooie. [N

Mark Qa3 Mark scheme
(a) gene a length of DNA that codes for a protein ;
3(a) R chromosome/molecule of/genome
gene mutation a change in base sequence of DNA ;
2 marks
(b)(i) 1Bb;
2 bb ;
3Bb; 3 marks
(b)(ii) (Bb x bb)
B.b+b, (b,
3(b)(i)
male gametes
B b
female b Bb bb
gametes (b) (Bb) (bb)
offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive
3(b)(ii)
offspring phenotypes normal/carrier and acatalasia ;
3 marks
(b)(iii) | test (cross) ; 1 mark
3(b)(iii)
EXAMINER MARK
COMMENTS SCHEME




(ii) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

dog 4 dog 5
parental phenotypes normal has acatalasia

parental genotypes

weden denfy

Punnett square

@[55

i

4
OG- GONOIDOS o Yeuess o o mor s oo S T T T T T B R TR AT
offspring PHEnotyPES. 5. e 3]

(iif) State the name given to the type of cross that you have completed in (b){ii).

_Punne.ﬁ____fs(-f,xmc_ef ............................................................................... 0

[Total: 9]

3(a)

3(b)(i)

3(b])(ii)

3(b)(iii)

Select
page

Your
Mark

)

m wooie. [N

gene a length of DNA that codes for a protein ;
R chromosome/molecule of/genome
gene mutation a change in base sequence of DNA ;

Mark scheme

2 marks
(b)(i) 1Bb;
2 bb ;
3Bb; 3 marks
(b)(ii) (Bb x bb)
B,b+b,(b);
male gametes
B b
female b Bb bb
gametes (b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal/carrier and acatalasia ;
3 marks

(b)(iii)

test (cross) ; 1 mark

EXAMINER MARK
COMMENTS SCHEME
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. 4 Spi"ggt } MIDDLE Low
4  Rhabdostyla is a single-celled organism that has ne cell wall and-no chlerophyll.
(a) Gases are exchanged across the cell mémbrane of Rhahdostyla.
; Your
Name: | 0 Mark Q4  Mark scheme
the gas produced by Rhabdoslyla C’ ----- Bt terssnssnsssnsaensassassasesens —— (a) carbon dioxide/CO2 ;
the process that produces the gas .................. ‘r\ aSﬁWP‘hﬂV\ 4(a) (a_erobiC) r_espi_ration ;
. ) _ ¥ c)_ 66'%%10 (simple) diffusion ;
the method of reméval of the gas : 4] A excretion | gas exchange 3 marks
(3] (b) water enters by 0smosis ;
i down a water potential gradient/high(er) to low(er) water
potential ;
Rhabdostyla lives.in freshwater habitats, such.as ponds, lakes and rivers. R water concentration
_ _ ) . ' A semi-/selectively/differentially
Freshwater has:a very low concentration of solutes. 4(b) through partially permeable membrane ;
Rhﬂbdosrﬂa has a contractile vacuole-that fills with.water-and emptles at.intervals as shown-in needs to remove water to prevent bursting ; 3 marks
Fig. 4.1. The contractile vacuole removes excess water. (c) as concentration of sea water increases the removal of
water decreases ;
as concentration of sea water increases the water potential
contractile gradient decreases ;
vacuole: A0% to 12%
\oontracﬂla- therefore less water enters at higher concentrations of sea
vacuole expels water ;
excess water 4(c) less excess water ; 3 marks
, (d) cell walls, inelastic/do not stretch/rigid/inflexible /keep
not.drawn fo scale shape of cell ;
| strong/tough/don't break
Flé. 41 ceII_s, are t_urgid/ha\_/e high turgor pressure ;
resist any increase in, volume/pressure ;
(b) Explain, using the term water potential, why Rhabdostyla needs to remove excess water. Xw(ese C)e||_|5|d° not absorb excess water ;
. = ' very) little water enters
...... \&thllo 6}‘@ S‘f“giﬂ Uk fh VlG)"}'cEw\pug ‘8}(6&{5 f+’ the cells will not burst ; 3 marks
e k0 00k Sillakap wita wadeuatil iy 4(d)
a,s it o, mz il 32l ifs. Siafe:.
ot Sl b as G e 4 Wi
mm@gm‘mlmmmawosfmww
Souacsaoates Pofental Seovates MOYES 0w St wriec
" S
Yateatial v eadiont Thiouph 4 Qarvially Qeonarle
e u\came 1o the ol b 0501
EXAMINER MARK
COMMENTS SCHEME




: . 4 Spi"ggt } MIDDLE Low
In an.investigation, individual Rhabdostyla were placed into different concentrations of sea water.
The rate of water excreted by the contractile vacuole of each organism was determined. The results
are shown in Fig. 4.2.
Your
20 Mark Q4 Mark scheme
18 (a) carbon dioxide/CO2 ;
4(a) (aerobic) respiration ;
18 (simple) diffusion ;
A excretion | gas exchange 3 marks
14 (b) water enters by osmosis ;
12 down a water potential gradient/high(er) to low(er) water
rate of potential ;
water 10 R water concentration
excreted . . . .
[umds A semi-/selectively/differentially
8 through partially permeable membrane ;
" 4(b) needs to remove water to prevent bursting ; 3 marks
(c) as concentration of sea water increases the removal of
4 water decreases ;
as concentration of sea water increases the water potential
2 gradient decreases ;
. i o . , HHT A0% to 12%
0. 0 4 12 therefore less water enters at higher concentrations of sea
tration of sea water/% water ;
CRCAREON O SEROVRS, 4(c) less excess water ; 3 marks
(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep
Fig. 4.2 shape of cell ;
| strong/tough/don't break
cells, are turgid/have high turgor pressure ;
resist any increase in, volume/pressure ;
IF these cells do not absorb excess water ;
A (very) little water enters
. the cells will not burst ; 3 marks
ratec Poteatial Defween fuo.cell and fre \adec.. )
e tuee 19 alnighes Canentkention 96-Seq
batee at (s T are na9rg, Gat 15 iMiveuafer 9.
& & .
e AEserenp tn oa fes Dotential (SesSo eSS no
o tre el A 1z 6Cancentarion. Tve nated otertil
arl Similacktuereis (iMle Mmomnemeort &I gad 50
JitHe wnter reeds 1909 eycrtediogecees Tt
AL S al+ 1045 fnte matecas ol as  Soa ou for lea g
Alni9hSalConent ,
EXAMINER MARK
COMMENTS SCHEME




: 4 spil'g‘ét } MIDDLE Low
{d) Single:celied organisms with cell walls do hot have ¢ontractile vacuoles. Suggest why.

Pss Cell ol (o ldstue Shape 06 fue

561,M/I§7M eien w/\en S\:“.Q{)\ Wi u eypern Your

...................................................................................................................................... Mark 0_4 Mark scheme

ol net louest \ e S iadtwout .. (a) | carbon dioxide/CO2 :
_______ Lo f] atllS. VnStead. Fiasuy. log Carase.. 4a) {aorobic respiration;
“[‘wfi} ‘h()\- WM TWes wﬁlwwﬁmwﬂtﬁ( A exzretion I gas éxchange 3 marks

________ n.G. MC{{,[[ Wg,{“ M{n;ﬂg“%@ "’S(SLW,&_ (b) water enters by osm_osis ;

down a water potential gradient/high(er) to low(er) water

............. W H{M%W[[def 9@ s C)‘Q“\:‘ﬂ" 13] potential ;
e J(‘E) \D‘LWW{" ed B&-Wartel [m_g a Combracte R water concentration

VOLwge 20 Hivouldle o Wuske og-evecy, 1O [Total: 12]
Wt o Contcactile Vacuale .

A semi-/selectively/differentially
through partially permeable membrane ;
needs to remove water to prevent bursting ; 3 marks

4(b)

(c) as concentration of sea water increases the removal of
water decreases ;

as concentration of sea water increases the water potential
gradient decreases ;

A0% to 12%

therefore less water enters at higher concentrations of sea
water ;

4(c) less excess water ; 3 marks

(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep
shape of cell ;

| strong/tough/don't break

cells, are turgid/have high turgor pressure ;

resist any increase in, volume/pressure ;

these cells do not absorb excess water ;

A (very) little water enters

the cells will not burst ; 3 marks

4(d)

EXAMINER MARK
COMMENTS SCHEME




. 4 e } MIDDLE Low
® Rhabdostyla is a single-celled organism that has no cell wall and né chlorophyil:
(a) Gases are exchanged across the cell membrane of Rhabdostyla.
; Your
Name: Mark Q4 Mark scheme
the gas produced by Rhabdostyla .....! o D)t . (a) carbon dioxide/CO2 ;
the process that produces the gas ... LEEPTANON ..o 4(a) {aerobic) respiration ;
(simple) diffusion ;
the method of removal of the gas ...... XCTENON...... i A excretion | gas exchange 3 marks
i3] (b) water enters by 0smosis ;
down a water potential gradient/high(er) to low(er) water
potential ;
Rhabdostyla lives in freshwater habitats, such as ponds, lakes and rivers. R water concentration
A semi-/selectively/differentially
Freshwater has a very low concentration of solutes. e through partially permeable membrane ;
Rhabdostyla has a contractile vacuole that fills with water and empties at intervals as shown in needs to remove water to prevent bursting ; 3 marks
Fig. 4.1. The contractile vacuole removes excess water. (c) as concentration of sea water increases the removal of
water decreases ;
as concentration of sea water increases the water potential
contractile < gradient decreases ;
vacuole A 0% t0 12%
" contractile therefore less water enters at higher concentrations of sea
) \fac:uole expels water ;
; excess water 4(c) less excess water ; 3 marks
(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep
. - not drawn to scale shape of cell ;
| strong/tough/don't break
Fig. 4.1 : _ ceII_s, are t_urgid/ha\_/e high turgor pressure ;
) resist any increase in, volume/pressure ;
(b) Explain, using the term water potential, why Rhabdostyla needs to.remove excess watér. X‘Tse C)e||_|5|do not absorb excess water ;
v very) little water enters
RhﬁbdmmhmabmmestsﬂawbaVO\d the cells will not burst ; 3 marks
4 A .
auny e nigh water coteniial. T8 hncoid haxefeo... 4(d)
high . weterpoteniial.ie. cel. wood seell.up..........
20 DBk 28 Mnee e ne. col.wal. Yat:
EXAMINER MARK
COMMENTS SCHEME




In an investigation, individual Rhabdostyla were placed into different concentrations of sea water.
The rate of water excreted by the contractile vacuole of each organism was determined. The results
are shown in Fig. 4.2.
Your
20 Mark Q4 Mark scheme
18 (a) carbon dioxide/CO2 ;
4(a) (aerobic) respiration ;
16 (simple) diffusion ;
A excretion | gas exchange 3 marks
L (b) water enters by osmosis ;
12 down a water potential gradient/high(er) to low(er) water
rate of potential ;
wa;earmd 10 R water concentration
?:masq A semi-/selectively/differentially
through partially permeable membrane ;
6 4(b) needs to remove water to prevent bursting ; 3 marks
(c) as concentration of sea water increases the removal of
4 water decreases ;
as concentration of sea water increases the water potential
2 gradient decreases ;
_ R A 0% to 12%
0 0 4 12 therefore less water enters at higher concentrations of sea
: water ;
i 4(c) less excess water ; 3 marks
(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep
Fig. 4.2 shape of cell ;
o | strong/tough/don't break
(c) Explain the results shown in Fig. 4.2. cells, are turgid/have high turgor pressure ;
The lorer. fhe. concentvakion.ok. sea waler, ive..... resist any increase in, volume/pressure ;
. these cells do not absorb excess water ;
mghe‘\-mra}.ﬁo%“a\erexcmmASQOUCmW) A (very) little water enters
: - the cells will not burst ; 3 marks
at0 concentialion(%). the. rale ok waker excreled was .
thedighest. (1.2, pm?s2). This. mighi. be. Decavse..
Rhahod shules..arevsed fo. feshalers. and ¥ot.....
o.sally.walec. 100 much. salu waker, conlA NRYE.
madesne. vacele k. fadid anddsied ol @
from the salt.
EXAMINER MARK
COMMENTS SCHEME




{d) Single-celled organisms with cell walls do not have contractile vacuoles. Suggest why.
Singlex celled. oropniss. with cell walls. do.veX........
e conirachle vaoole: Yo enaptu, 128 conlein’t. hecatse
these.. sells. cannok borst. el wal. prerents.....
them fom orEing and setherisnonead. ...
foronirachle vacwole ardto.even.oor. ihe. ..
AN PO

...................................................................................................... e 18]

[Total: 12]

4(a)

4(b)

4(c)

4(d)

Select
page

Your
Mark

)

m MIDDLE Low

Q4 Mark scheme
(a) carbon dioxide/CO2 ;

(aerobic) respiration ;

(simple) diffusion ;

A excretion | gas exchange 3 marks
(b) water enters by osmosis ;

down a water potential gradient/high(er) to low(er) water

potential ;

R water concentration

A semi-/selectively/differentially

through partially permeable membrane ;

needs to remove water to prevent bursting ; 3 marks
(c) as concentration of sea water increases the removal of

water decreases ;

as concentration of sea water increases the water potential

gradient decreases ;

A 0% to 12%

therefore less water enters at higher concentrations of sea

water ;

less excess water ; 3 marks
(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep

shape of cell ;

| strong/tough/don't break

cells, are turgid/have high turgor pressure ;

resist any increase in, volume/pressure ;

these cells do not absorb excess water ;

A (very) little water enters

the cells will not burst ; 3 marks

EXAMINER MARK
COMMENTS SCHEME




4  Rhabdostyla is a single-celled organism that has no cell wall and no chlorophyll.

(a) Gases are exchanged across the cell membrane of Rhabdostyla.

Name: @(\&bdo S!(L[l&

the gas produced by Rhabdostyla .. WO NODOT e

the process that produces the gas .COMYTACe. vacuole, $ilis o emprys wWihuatee
the method of removal of the gas Wﬂm&lﬁ ...... NOOI® e

[3]
Rhabdostyla lives in freshwater habitats, such as ponds, lakes and rivers.
Freshwater has a very low concentration of solutes.
Rhabdostyla has a contractile vacuole that fills with water and empties at intervals as shown in
Fig. 4.1. The contractile vacuocle removes excess water.
contractile
vacuole
~~ contractile
- - > vacuole expels
excess water

not drawn fo scale

Fig. 4.1

(b) Explain, using the term water potential, why Rhabdostyla needs o remove excess water.
N0 N0NE. Sk T ooXEC. pokethial. .. A% COSSeck,.

Select
page

Your
Mark

4(a)

4(b)

4(c)

4(d)

)

MIDDLE LOwW

Q4 Mark scheme
(a) carbon dioxide/CO2 ;

(aerobic) respiration ;

(simple) diffusion ;

A excretion | gas exchange 3 marks
(b) water enters by osmosis ;

down a water potential gradient/high(er) to low(er) water

potential ;

R water concentration

A semi-/selectively/differentially

through partially permeable membrane ;

needs to remove water to prevent bursting ; 3 marks
(c) as concentration of sea water increases the removal of

water decreases ;

as concentration of sea water increases the water potential

gradient decreases ;

A 0% to 12%

therefore less water enters at higher concentrations of sea

water ;

less excess water ; 3 marks
(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep

shape of cell ;

| strong/tough/don't break

cells, are turgid/have high turgor pressure ;
resist any increase in, volume/pressure ;
these cells do not absorb excess water ;

A (very) little water enters

the cells will not burst ; 3 marks
EXAMINER MARK
COMMENTS SCHEME




4 Spi‘lggt } MIDDLE Low
In an investigation, individual Rhabdostyla were placed into different concentrations of sea water.
The rate of water excreted by the contractile vacuole of each organism was determined. The results
are shown in-Fig. 4.2. .
Your
20 ' Mark Q4 Mark scheme
18 G (a) carbon dioxide/CO2 ;
. 4(a) (aerobic) respiration ;
16 : (simple) diffusion ;
A excretion | gas exchange 3 marks
i . (b) water enters by osmosis ;
12 _ down a water potential gradient/high(er) to low(er) water
rate of - : potential ;
wﬁ:t:Serted 10 R water concentration
?:mar1 ' A semi-/selectively/differentially
through partially permeable membrane ;
6 4(b) needs to remove water to prevent bursting ; 3 marks
(c) as concentration of sea water increases the removal of
4 : water decreases ;
: as concentration of sea water increases the water potential
2 ' . : gradient decreases ;
o [ R Essananc A 0% to 12%
0 0 ' 4 12 therefore less water enters at higher concentrations of sea
tration of sea water/% water ;
FOTERSRLES d 4(c) less excess water ; 3 marks
(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep
Fig. 4.2 shape of cell ;
) o | strong/tough/don't break
(¢) Explain the results shown in Fig. 4.2. cells, are turgid/have high turgor pressure ;
hea Yeece s 076 Concentodion  oX  seo. resist any increase in, volume/pressure ;
i ; these cells do not absorb excess water ;
LINGRX, Hoe tade oF | woker exe@Hon 1S 0K ... A (very) little water enters
- i . the cells will not burst ; 3 marks
...... 177 un?s. Wohed here is.. Y e Corcemrarion o%....... 4(d)
360, w0360 dhe. oder. 0% odec.. EX e hen... X3 aor
X Ook L 10 S s, Loy, wben. Xoese s Y27
. Lo0RenksaNion. of... 360 wedesr,. Ahere. 35,00k a00UK......
o s (o 0% o0 B K OSEA )
EXAMINER MARK
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(d) Single-celled organisms with cell walls do not have contractile vacuoles. Suggest why.
Single- ceed.. . Oroatiomd.. eskt it cel walls
con....have . CoOXCaChIL. . vocuees . YORDSE ...

................................................................................. )

[Total: 12)

Select
page

Your
Mark

4(a)

4(b)

4(c)

4(d)

)

m wooie. [N

Q4 Mark scheme
(a) carbon dioxide/CO2 ;

(aerobic) respiration ;

(simple) diffusion ;

A excretion | gas exchange 3 marks
(b) water enters by osmosis ;

down a water potential gradient/high(er) to low(er) water

potential ;

R water concentration

A semi-/selectively/differentially

through partially permeable membrane ;

needs to remove water to prevent bursting ; 3 marks
(c) as concentration of sea water increases the removal of

water decreases ;

as concentration of sea water increases the water potential

gradient decreases ;

A 0% to 12%

therefore less water enters at higher concentrations of sea

water ;

less excess water ; 3 marks
(d) cell walls, inelastic/do not stretch/rigid/inflexible /keep

shape of cell ;

| strong/tough/don't break

cells, are turgid/have high turgor pressure ;

resist any increase in, volume/pressure ;

these cells do not absorb excess water ;

A (very) little water enters

the cells will not burst ; 3 marks

EXAMINER MARK
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A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer's lake with a small number of these fish and recorded the number of fish over the next five
years. The researcher’s results showed that the population of fish had increased exponentially.

(a) (i) Use the axes to show the exponential growth in the population of fish.

Label the axes and draw a suitable curve.

POV oM /

rumbey of
Aun

Lime /lﬁgﬂ‘(g ’

(3]

(il) Explain why the population of fish increased exponentially.
“Theve weve &m _Umirng  facrors -

Ren hgd p\anr\A 0{ i\sod E‘fcmf\ F\x)d(,.h:clc
%D Jt\ncfe LLCL‘\& 'U.Um C_Cmr\pﬁhhm Thi'_‘rQ

waerYe N preaomvk Spvead of ctxsu‘.the

Individmals vo  vepvoduce

5(a)(i)

5(a)(ii)

5(b)

5(c)

5(d)

Select
page

Your
Mark

)

MIDDLE Low

Q5 Mark scheme
(a)(i) vertical axis — numbers / population ;

horizontal axis — time / years ;

curve showing exponential increase / log phase ;

I lag phase / curve starting at origin 3 marks
(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

AVP ; e.g. no/little, pollution/waste products/toxins

4 marks

(b) between 1950 and 2012

units must be used at least once

mass of fish caught increased and levels off ;

17 to 90 million tonnes/increase = 73 million tonnes ;

A 16 to 18/increase of 72 to 74

fluctuations/increases and decreases/described ;

e.g. around 1970/any time after 1990 ;

mp4 cannot be awarded without mp3

maximum catch, 94 million tonnes/in 1996 ;

steep increase between, 1950-1970/1973-1989 ; 3 marks

EXAMINER MARK
COMMENTS SCHEME




Fig. 5.1 shows the total- mass of wild fish caught worldwide between 1950 and 2012 and the mass
of farmed fish produced worldwide over the same period.

100

90 7 ok 7

80- : H

70

60 :
mass of fish s 7
Imillions 50 : 7
Df lcnnas d

40 /
30 , A

.

"

20

10

N

=

0 :
1950 1960 1970 1980 1990 2000 2010

boee

year
Fig. 5.1

(b) Describe the changes in the mass of wild fish caught between 1950 and 2012.

You will gain credit if you use data from Fig. &.1. )
There has been an overal nereate n moss

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

ehueen \ASo gnd 8012 From (3 milliem ronne

5(a)(i)

5(a)(ii)

5(b)

5(c)

5(d)

Select
page

Your
Mark

)

MIDDLE Low

Q5 Mark scheme
(a)(i) vertical axis — numbers / population ;

horizontal axis — time / years ;

curve showing exponential increase / log phase ;

I lag phase / curve starting at origin 3 marks
(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

AVP ; e.g. no/little, pollution/waste products/toxins

4 marks

(b) between 1950 and 2012

units must be used at least once

mass of fish caught increased and levels off ;

17 to 90 million tonnes/increase = 73 million tonnes ;

A 16 to 18/increase of 72 to 74

fluctuations/increases and decreases/described ;

e.g. around 1970/any time after 1990 ;

mp4 cannot be awarded without mp3

maximum catch, 94 million tonnes/in 1996 ;

steep increase between, 1950-1970/1973-1989 ; 3 marks

EXAMINER MARK
COMMENTS SCHEME




(c) ltis predicted that wild fish stocks will decrease and become depleted because of overfishing.

Suggest ways in which governments can try to maintain the stocks of wild fish.

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

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

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

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

vk be dumgped in e dea oy riverg. 0L gplils

Sthould e Tpvevend Sewoge Should not  aontain
ConYYOLePRVRA -
(d) Like fish stocks, forests can be a sustainable resource.

Discuss.what is meant by the term sustainable resource, using forests as an example.

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

and Hagy will also  Qrow ool

[Total: 19]
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page

m MIDDLE Low

Your
Mark (01 Mark scheme
(c) answers can refer to seas, lakes and/or rivers
5(a)(i) international, agreements/treaties ;

A set maximum mass/number/amount/quantity
quotas/permits/licenses ;

A 'ban unauthorised fishing’

fines/sanctions, for, overfishing/illegal/unauthorised,
fishing ;

A consequences other than fines

5(a)(ii) fishery protection vessels/wardens/patrols/AW ;
restrictions on times when fishing can occur ;

A not in breeding season

A descriptions or examples

total ban for some species ;

A named examples

5(b) regulations on method of fishing ;
e.g. mesh size of nets/ban nets/use of lines instead/size
of fishing vessel/ fishing effort’

I ban on all wild fish

education/raise awareness/any example ;
monitoring fish stocks ;

captive breeding (of wild fish) ;

exclusion zones/nursery zones/'no take’ zones/reserves ;

re-stocking (of wild stocks) ;
5(c) encourage farmed fish ; e.g. provide subsidies
AVP ; e.g. tax on wild fish/increase the cost of wild fish
6 marks
(d) definition of sustainable resource
renewable/self-renewing/regenerates/described ;
e.g. produced as rapidly as it is removed
| reused/recycled
5(d) resource, does not/will not, run out/become exhausted ;

replanting/reseeding/regrowing ;
AVP : e.g. pollarding/coppicing/leaving mature trees

3 marks

EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE Low
5 A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer's lake with a small number of these fish and recorded the number of fish over the next five

years. The researcher's results showed that the population of fish had increased exponentially.

(a) (i) Use the axes to show the exponential growth in the population of fish. :I(I):rlll( Q5 Mark scheme

Label the axes and draw a suitable curve. (a)(i) vertical axis — numbers / population ;
5(a)(i) horizontal axis — time / years ;
L curve showing exponential increase / log phase ;
s + | lag phase / curve starting at origin 3 marks

(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

5(a)(ii) no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

}'fﬁh. qmaun‘t AVP ; e.g. no/little, pollution/waste products/toxins
4 marks

J’fme / ?,ea.b

5(b) (b) between 1950 and 2012
units must be used at least once
mass of fish caught increased and levels off ;
(3] 17 to 90 million tonnes/increase = 73 million tonnes ;
A 16 to 18/increase of 72 to 74
fluctuations/increases and decreases/described ;
(ii) Explain why the population of fish increased exponentially. e.g. around 1970/any time after 1990 ;

JA ) 5(c) mp4 cannot be awarded without mp3

e OLI Mﬂﬁ maximum catch, 94 million tonnes/in 1996 ;

5{ ham nx:-l:bem "NJH)IH....H?E B lao steep increase between, 1950-1970/1973-1989 ; 3 marks
ancl. then. when Qw# m&mi..d.howgm
. Hm was.an. exp onentiad. %nazunab
T}mladad awith. a.l.LH’l.ﬂ udriente s thitime. ... 5(d)
.anol. condibiens.. v&n thein.. populabion k..

gl e Ot v i s me seab e e e e
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. : 4 Spﬂg‘ét } MIDDLE Low
Fig. 5.1 shows the-total mass ofwild fish caught worldwide between 1950.and-2012 and the mass

of farmed fish produced worldwide over the same period,

100 . : . : Your
] Mark Q5 Mark scheme
%0 : mEmEERAT: LA (a)(i) | vertical axis — numbers / population ;
aof 4" + : 5(a)(i) horizontal axis — time / years ;
. curve showing exponential increase / log phase ;
70- - B | lag phase / curve starting at origin 3 marks
: wild-fish {7 (a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than
60 : iz death rate ;
mass of fish o i : I definitions of exponential growth
Imillions 50 L
of tonnes no limiting factors ;
40 = : : 5(a)(ii) no/little, competition ;
: : HHLEE ';‘armac fishH plenty, of food/nutrients/space/mates/oxygen/
30 / 7 resources ;
H no/few, predators ;
20 no/few, parasites/pathogens/disease ;
10 ERaRARRDS AVP ; e.g. no/little, pollution/waste products/toxins
. - : - . 4 marks
0 5(b) (b) between 1950 and 2012
1950 1960 1970 1980 1990 2000 2010 units must be used at least once
year ' mass of fish caught increased and levels off ;
17 to 90 million tonnes/increase = 73 million tonnes ;
Fig. 5.1 - A 16 to 18/increase of 72 to 74
8 fluctuations/increases and decreases/described ;
(b) Describe the changes in the mass. of wild.fish caught between 1950 and 2012, e.g. around 1970/any time after 1990 ;
5(c) mp4 cannot be awarded without mp3
- You will gain credit if you use data from Fig: 5.1. maximum catch, 94 million tonnes/in 1996 ;
jﬁ&m%& vhﬁhat Hﬁb wa& anaunsl {‘)mlﬂapnﬁ ______ steep increase between, 1950-1970/1973-1989 ; 3 marks

donnes. and,a&hym ..... m b éhemm
%mwlh b.u:h Greound. .19 grywrzz-—. 5
Aoas.q.. aath. ﬁf:m un_b_L il seached. about 5(d)
....ﬁ&m-ﬂwn ﬁmne. andl.. l-.i‘uan é‘m_?)ww&z. i m::ﬂ

woasec rotmalla—tnki-Rot. e almeak
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(c) Itis predicted that wild fish stocks will decrease and become depleted because of averfishing.

Suggest ways in which governments can try to maintain the stocks of wild fish.

The...geuernnment. can. .contrchuts. ir.. :
mm&airﬁhﬁﬂmdbc@av}.ﬂmld.élﬁ»ﬁﬁyb

-e Ea’,u‘mﬁin? .ﬁr‘.sbe?&s akbolt this. IG6UE ... ...
é’j& ﬂyotdzz? Aaws. thot. baen. stb:r? at. blmbr?

O T L B
o.. ai[sbexﬁ Aﬁau{d nat be.allo.wed.. efapvbéh Hhe.....
abehe.s.#l.cf; have. mi Leacked..........
dm:ﬁme ...........................
°. Jﬁm showlal. 1:9 alimit_Jor.. oy -
_at_Aime._intezuale. Qpﬁh r? ..........................

(d) Like fish stocks, forests can be a sustainable resource.
Discuss what is meant by the term sustainable resource, using forests as an example.
A.sustoinable. resouxce...i5.a..lesource.. that-. is....
..r.enemabla...nn..._mn.be..pu;d.uced..al_.-..iha..ﬁan,’za..m’fe,..a.s...
Likis.used.. le.can cee. this. inokmaﬁa aswe. cut.....
Chewn. o xeasonsble ameunt. QM wood]. 5&# ﬁw.ampfa

.fleabk? Jrarpases.. TWe. c:aa,ke.—?.maa ?ﬁow.bhe brees
J;hab e ewt. G!.awn. a.?,ai'n. 4

as we Use
yeseurce will yemain i our ecosyslern-

U‘lemﬂ;w’:‘ an_of,al: Hu’s m':’é HIQ. S!.ts.fau.?obfe

[Total: 19
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Mark

5(a)(i)

5(a)(ii)

5(b)

5(c)

m MIDDLE Low

answers can refer to seas, lakes and/or rivers
international, agreements/treaties ;
A set maximum mass/number/amount/quantity
quotas/permits/licenses ;
A 'ban unauthorised fishing’
fines/sanctions, for, overfishing/illegal/unauthorised,
fishing ;
A consequences other than fines
fishery protection vessels/wardens/patrols/AW ;
restrictions on times when fishing can occur ;
A not in breeding season
exclusion zones/nursery zones/'no take’ zones/reserves ;
A descriptions or examples
total ban for some species ;
A named examples
regulations on method of fishing ;
e.g. mesh size of nets/ban nets/use of lines instead/size
of fishing vessel/ fishing effort’
I ban on all wild fish
education/raise awareness/any example ;
monitoring fish stocks ;
captive breeding (of wild fish) ;
re-stocking (of wild stocks) ;
encourage farmed fish ; e.g. provide subsidies
AVP ; e.g. tax on wild fish/increase the cost of wild fish
6 marks

Mark scheme

5(d)

(d)

definition of sustainable resource
renewable/self-renewing/regenerates/described ;
e.g. produced as rapidly as it is removed
| reused/recycled
resource, does not/will not, run out/become exhausted ;
replanting/reseeding/regrowing ;
AVP : e.g. pollarding/coppicing/leaving mature trees
3 marks
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5 A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer's lake with a small number of these fish and recorded the number of fish over the next five
years. The researcher’s results showed that the population of fish had increased exponentially.
(a) (i) Use the axes to show the exponential growth in the population of fish.

Label the axes and draw a suitable curve.

24

Gowrs
\

|, g O

pot™

13]

(ii) Explain why the population of fish increased exponentially.

éobdtﬁ»\\i"wwyd,morecffﬁpwnﬁ ........

..... 5 ux_\ms\m’ﬁ*‘%w_fmkm‘\e‘bpw?

JRC=CNC AN OSSN - Vo (o V1 » [P N\ W I -1 PX n TS TOVT.Y) O

. Mor‘e. .......... L} x.uﬁﬁ%

5(a)(i)

5(a)(ii)

5(b)

5(c)

5(d)
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MIDDLE LOW

Q5 Mark scheme
(a)(i) vertical axis — numbers / population ;

horizontal axis — time / years ;

curve showing exponential increase / log phase ;

I lag phase / curve starting at origin 3 marks
(a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than

death rate ;

I definitions of exponential growth

no limiting factors ;

no/little, competition ;

plenty, of food/nutrients/space/mates/oxygen/

resources ;

no/few, predators ;

no/few, parasites/pathogens/disease ;

AVP ; e.g. no/little, pollution/waste products/toxins

4 marks

(b) between 1950 and 2012

units must be used at least once

mass of fish caught increased and levels off ;

17 to 90 million tonnes/increase = 73 million tonnes ;

A 16 to 18/increase of 72 to 74

fluctuations/increases and decreases/described ;

e.g. around 1970/any time after 1990 ;

mp4 cannot be awarded without mp3

maximum catch, 94 million tonnes/in 1996 ;

steep increase between, 1950-1970/1973-1989 ; 3 marks
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4 sp‘i,'g‘;t } MIDDLE Low
Fig. 5.1 shows the total mass of wild fish caught worldwide between 1950 and 2012 and the mass
of farmed ﬂsh produced worldwide over the same per‘od‘

100 T s axmn Your
BERE : P H Mark Q5 Mark scheme
% - R R AL R kamaans (a)(i) | vertical axis — numbers / population ;
80 : . ' _ 5(a)(i) horizontal axis — time / years ;
: - curve showing exponential increase / log phase ;
70 | lag phase / curve starting at origin 3 marks
60 'E"';'d'“sr- aat : : (a)(ii) | idea that 'birth’/reproduction/breeding, rate is greater than
messtesh : YA e - : ; ?32;[‘%;2})?@ of ex ial h
Imillions 50- < M P ] . Tinit ponential growt
of tonnes 2 g - - / - no limiting factors ;
40 yARRREN A T 5(a)(ii) no/little, competition ;
0 : ] "rain 4 fish=H plenty, of food/nutrients/space/mates/oxygen/
/ g resources ;
- - S no/few, predators ;
20 : - mm/mEAEES no/few, parasites/pathogens/disease ;
10 : i AVP ; e.g. no/little, pollution/waste products/toxins
. . mZaa: - 4 marks
01== LI 3 e : 5(b) (b) between 1950 and 2012
- 1950 1960 1970 1980 1990 2000 2010 units must be used at least once
year mass of fish caught increased and levels off ;
. 17 to 90 million tonnes/increase = 73 million tonnes ;
Fig. 5.1 A 16 to 18/increase of 72 to 74
fluctuations/increases and decreases/described ;
(b) Describe the changes.in the mass of wild fish caught between 1950 and 2012, e.g. around 1970/any time after 1990 ;
g ) 5 : 5(c) mp4 cannot be awarded without mp3
You will gain credit if you use data from Fig. 5.1. maximum catch, 94 million tonnes/in 1996 ;
LY S ;pn@s.xmh.am.......aﬁ......G‘Slz.x. ........ wmereosed o\ steep increase between, 1950-1970/1973-1989 ; 3 marks

5(d)

EXAMINER MARK
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Your

Mark 013 Mark scheme

(c) answers can refer to seas, lakes and/or rivers

5(a)(i) international, agreements/treaties ;

A set maximum mass/number/amount/quantity
quotas/permits/licenses ;

A 'ban unauthorised fishing’

fines/sanctions, for, overfishing/illegal/unauthorised,
fishing ;

A consequences other than fines

5(a)(ii) fishery protection vessels/wardens/patrols/AW ;
restrictions on times when fishing can occur ;

A not in breeding season

exclusion zones/nursery zones/'no take’ zones/reserves ;
A descriptions or examples

total ban for some species ;

A named examples

5(b) regulations on method of fishing ; _ _ _
e.g. mesh size of nets/ban nets/use of lines instead/size
of fishing vessel/ fishing effort’

I ban on all wild fish

education/raise awareness/any example ;

monitoring fish stocks ;

captive breeding (of wild fish) ;

re-stocking (of wild stocks) ;

(c) Itis predicted that wild fish stocks will.decrease and become-dépleted because oﬁwarﬂsﬁing.

Suggest ways in which governments can try to maintain the stocks of wild fish.

WA Lese L Gelabamy 000 Less.. Sibbesy. .....

A,

.................... I

(d) Like fish stocks, forests can be a sustainable resource.

Discuss what is meant by the term sustainable-resource, using forests as an example. 5(c) o . _
. encourage farmed fish ; e.g. provide subsidies
Losts . of... Covesk....are.. cloforests ook AVP ; e.g. tax on wild fish/increase the cost of wild fish )
. 6 marks
Aow. Lmﬁlﬁd@fgfh%mlmuhm&h () definition of sustainable resource
SO (lm.f..‘e;-_n_.___....:K:!IQ:&:;‘_C_(G&._._E\ {JrESer\l- enadh . renewable/self-renewing/regenerates/described ;
N - § e.g. produced as rapidly as it is removed
Joss....on S&W\amclﬂ-m ....... PO Ta ] T S I reused/recycled
Smﬁ _________ regs | b @k AR P LS ehisrr . 5(d) resource, does no_t/WiII not, run out/become exhausted ;
: . replanting/reseeding/regrowing ;
d@ﬁ’w‘aa-skﬂmo% ........ Mo O et AVP ; e.g. pollarding/coppicing/leaving mature trees
Bl 3 marks
[Total: 18]
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6 (a) State the balanced chemical equation for photosynthesis.

light

L6 €O x GH20  oopyi

LCea0e 602 .

(2]

A student investigated the effect of different wavelengths of light on the rate of photosynthesis of
the water plant, Cabomba.

The student used the apparatus shown in Fig. 6.1.

tap —— syringe

graduated tube —___

| 1% sodium
hydrogencarbonate
solution

i\

[~ funnel

——— Cabomba

>

bench lamp \
coloured filter

Fig. 6.1

6(a)

6(b)

6(c)

6(d)(i)

6(d)(ii)

6(e)
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Mark

)

Q6
(a)

MIDDLE Low

Mark scheme
6CO, + 6H,0 — C,H 0, + 60

6 1276 2 "
one mark for the correct chemical formulae
one mark for balancing the equation correctly

R word equation 2 marks

as wavelength increases, rate (of photosynthesis)
decreases and increases ;

units must be used once in the answer

A volume of gas for rate

high rates in, blue and violet and red/400-475nm and
675nm ;
low(est) rate in, green and yellow/550-600nm ;

either

maximum rate = 0.9cm?, at 675nm/red

or

minimum rate = 0.2cm?, at 550nm/green ; 3 marks

divide the volumes by, five (minutes)/time ; 1 mark

EXAMINER MARK
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4 sp‘i,'g‘;t } MIDDLE Low

(b) The student collected the gas produced by the plant for five minutes. The results are shown

in Table 6.1.
Table 6.1 Your
; ; ] Mark Q6 Mark scheme
o | vaswon | v oy (@) 600, + 6H,0 — CH,0, + 60, ;
. 6(a) one mark for the correct chemlcal formulae
violet 400 0.80 one mark for balancing the equation correctly
blue 475 0.80 ' R word equation 2 marks
green 550. : 0.20 : (b) as wavelength increases, rate (of photosynthesis)
decreases and increases ;
el e 600 f 040 units must be used once in the answer
red ' 675 0.90 6(b) A volume of gas for rate
Describe the effect of wavelength of light on the rate of photosynthesis as shown in the student’s high rates in, blue and violet and red/400-475nm and
results in Table 6.1: 675nm ;
low(est) rate in, green and yellow/550-600nm ;
You will gain credit if you use data from the table. wiest) "9 yellow/
p;s, wavelength  {neraaned F\fo-m uee Yo ‘5% 0, 6(c) either
' maximum rate = 0.9cm?, at 675nm/red
or
minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark

6(d)(i)

6(d)(ii)

6(e)
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(d) State why the student:

() keptthe lamp at the same distance during the investigation,
To keep Ught intenging comstant - o iV ic

o connoued yarviable -

(e) State three uses in a plant of the carbohydrate produced in photosynthesis.
; veapiranom .

. converted

N cetts -

(3

[Total: 1]

6(a)

6(b)

6(c)

6(d)(i)

6(d)(ii)

6(e)
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Q6
(a)(i)

m MIDDLE Low

to keep the light intensity the same ;

R temperature | 'fair test’

A ‘control light intensity’/‘light intensity is a control(led)
variable’ 1 mark

Mark scheme

(a)(ii)

to provide carbon dioxide/so carbon dioxide is not a
limiting factor/so the only limiting factor is wavelength ;
1 mark

(e)

for, respiration/energy ;

| protein synthesis/growth/active transport
R produces energy

converted to sucrose ;

used to make, nectar/fruits ;

used to make, cellulose/lignin ;

used in cell walls ;

used to make, starch/oils/fats ;

I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;

used to make, amino acids ;

used to make, chlorophyll ; 3 marks
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4 Spi"ggt } MIDDLE Low
6 (a) State the balanced chemical equation for photosynthesis.
ight bou Q6  Mark sch
ig Mark ark scheme
C + prorrmrr o A 0 O
h‘—\uoﬁ ........... O chlorophyll :C-O.QH'?Q (a) 6CO, + 6H,0 — C,H,,0, + 60, ;;
6(a) one mark for the correct chemical formulae
(2] one mark for balancing the equation correctly
R word equation 2 marks
(b) as wavelength increases, rate (of photosynthesis)
A student investigated the effect of different wavelengths of light on the rate of photosynthesis of decreases and increases ° P Y
th ter plant, Cabomba. . !
e 6lb units must be used once in the answer
The student used the apparatus shown in Fig. 6.1. Ll A volume of gas for rate
[ high rates in, blue and violet and red/400-475nm and
tap 7 FETTTES syringe 675nm ; .
' low(est) rate in, green and yellow/550-600nm ;
~ Noo 6(c) either
graduated tube - gas maximum rate = 0.9cm?, at 675nm/red
—_] "“‘-H:'_D.Sl’.’ or
El1o minimum rate = 0.2cm?, at 550nm/green ; 3 marks
JL (c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
—‘ el ] _— 1% sodium
: hydrogencarbonate
solution
[~ funnel 6(d)(ii)
Cabomba
bench lamp
coloured filter
Fig. 6.1 6(e)
EXAMINER MARK
COMMENTS SCHEME
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(b) The student collected the gas produced by the plant for five minutes. The results are shown

in Table 6.1.
Table 6.1
: Your
T— : e Mark Q6 Mark scheme
colour of filter | wavelength of volume of gas 5 .
light/nm collected/em® | (a) 6CO, + 6H,0 — CH,,0, + 60, ;;
- 6(a) one mark for the correct chemical formulae
violet 400 0.80 one mark for balancing the equation correctly
blue 475 0.80 R word equation 2 marks
green 550. 0,20 | (b) as wavelength increases, rate (of photosynthesis)
— " - 200 T 0.40 ' decreases and increases ;
R b — s - units must be used once in the answer
red 675 | 090 6(b) A volume of gas for rate
Describé the effect of wavelength of light on the rate of photosynthesis as shown in the student's high rates in, blue and violet and red/400-475nm and
results in Table 6.1. 675nm ;
low(est) rate in, green and yellow/550-600nm ;
You will gain credit if you use data from the table. wiest) n. 9 yellow/
Generaly). gs.. wevelena®h of  Ught increases, 6(c) either
maximum rate = 0.9cm?, at 675nm/red
or
minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
6(d)(ii)
6(e)

EXAMINER MARK
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(d) State'why the student:

(i) kept the lamp at the same distance during‘the-investigation,

Corolled vanede for & Fon fest

.............................................................................................................................. . M
(e) State three uses ‘iii_'-a plant of the.carbohydrate produced.in phdtd‘s'ynth-esis.
. e [l . . : . T

Todo.male  Storeh . fof aooWn:
2. For enegy —— . e seamen st gastmntin
3ol ek o fesPuwelbon.l

13

[Totak: 11]
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6(a)

6(b)

6(c)

6(d)(i)

6(d)(ii)

6(e)

)

Q6
(a)(i)

MIDDLE Low

Mark scheme

to keep the light intensity the same ;

R temperature | 'fair test’

A ‘control light intensity’/‘light intensity is a control(led)
variable’ 1 mark

(a)(ii)

to provide carbon dioxide/so carbon dioxide is not a
limiting factor/so the only limiting factor is wavelength ;
1 mark

(e)

for, respiration/energy ;

| protein synthesis/growth/active transport
R produces energy

converted to sucrose ;

used to make, nectar/fruits ;

used to make, cellulose/lignin ;

used in cell walls ;

used to make, starch/oils/fats ;

I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;

used to make, amino acids ;

used to make, chlorophyll ; 3 marks
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6 (a) State the balanced chemical equation fi hgt_gsynthgsj_s/

| Yo
?. H}O A C.le l(\ o O H O o I\I(I):r:( Q6 Mark scheme

«4.l@....... chlorophyll (a) 6CO, + 6H,0 — C,H,,0, + 60, ;;
6(a) one mark for the correct chemical formulae
(2] one mark for balancing the equation correctly

R word equation 2 marks

(b) as wavelength increases, rate (of photosynthesis)
decreases and increases ;

units must be used once in the answer

A volume of gas for rate

A student investigated the effect of different wavelengths of light on the rate of photosynthesis of
the water plant, Cabomba.

The student used the apparatus shown in Fig. 6.1. A

high rates in, blue and violet and red/400-475nm and
syringe 675nm;

tap SRkAADZ .
low(est) rate in, green and yellow/550-600nm ;
210.0 6(c) either
graduated tube - gas maximum rate = 0.9¢cm?, at 675nm/red
o5 o :
=l 1.0 minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
1 f
— | _—1% sodium
hydrogencarbonate
solution
[ funnel 6(d)(ii)
: Cabomba
bench lamp
coloured filter
Fig. 6.1 6(e)
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. 4 sp‘i,'g‘;t } MIDDLE Low
(b) The student collected the gas produced by the plant for five minutes. The results are shown

in Table 6.1.
Table 6.1 Your
Mark Q6 Mark scheme
colour of filter wavelength of volume of gas B
light/nm collected/cm’® (a) 6CO, + 6H,0 — CH,,0, + 60, ;;
- 6(a) one mark for the correct chemical formulae
violet 400 0.80 one mark for balancing the equation correctly
blue 475 0.80 R word equation 2 marks
green 550 _ . 0.20 (b) as wavelength increases, rate (of photosynthesis)
- decreases and increases ;
yellow 600 040 units must be used once in the answer
red 675 0.90 6(b) A volume of gas for rate
Describe the effect of wavelength of light on the rate of photosynthesis as shown in the student's high rates in, blue and violet and red/400-475nm and
results in Table 6.1. 675nm ;

: low(est) rate in, green and yellow/550-600nm ;
You will gain credit if you use data from the table.

.................... N0 o~k O A= A 2 2V s mec = 3 6lc) either

maximum rate = 0.9cm?, at 675nm/red

Pt on e care. of | grotesoinets or

minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
&)
_ 6(d)(ii)
(¢) State how the student would calculate the rates of photosynthesis from the results in Table 6.1.
................ Qu....S=too and. Rasring,.. oo o
Jre Rus. X\Ge o rarss.. . Sf 0
6(e)
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(d) State-why the student:

(i) kept the lamp at the same distance during the investigation,

So

(ii) used sodium hydrogencarbonate solution.
.................... Ceocese A0k, Sewfen...oMes.. e
OOk OCCX e Cesolts..ond (s
e oL U Ao s e Ooe D s 1)

(e) State three uses in a plant of the carboh!drate produced in photosynthesis.
1 DR 0. DK OO e
A0 0 L ONGKE K. Q0N Dredue fsed.

2]

[Total: 11]

6(a)

6(b)

6(c)

6(d)(i)

6(d)(ii)

6(e)

Select
page

<

Your
Mark

)

Q6
(a)(i)
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to keep the light intensity the same ;

R temperature | 'fair test’

A ‘control light intensity’/‘light intensity is a control(led)
variable’ 1 mark

Mark scheme

(a)(ii)

to provide carbon dioxide/so carbon dioxide is not a
limiting factor/so the only limiting factor is wavelength ;
1 mark

(e)

for, respiration/energy ;

| protein synthesis/growth/active transport
R produces energy

converted to sucrose ;

used to make, nectar/fruits ;

used to make, cellulose/lignin ;

used in cell walls ;

used to make, starch/oils/fats ;

I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;

used to make, amino acids ;

used to make, chlorophyll ; 3 marks
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Read through all the questions on this paper carefully before starting work.

Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has
germinated to form a seedling.

total length of
the seedling
visible above
the soil

food store, used

first true leaf, used
for photosynthesis

coleoptile, used to
protect the plumule
below the soil

soil level

during germination for

d th
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Fig. 1.1

You are going to investigate the effect of light on the germination and early growth of maize. You
will measure and observe maize grown in the light and maize grown in the dark.

Three maize grains were planted in each of the two pots labelled L and D.
One pot (L) was placed in the light and the other pot (D) placed in the dark.
The seedlings were kept at a constant temperature.

Step1 Observe the appearance of the seedlings carefully.

(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light
and the seedlings grown in the dark.

Table 1.1
feature seedlings grown in the light seedlings grown in the dark
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1(b)(i)

1(b)(ii)
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Your
Mark Q1 Mark scheme
(a) any 2 of :
comparisons must match
feature seedlings grown | seedlings grown
in light in dark
height short(er) tall(er)
colour green yellow/light
green
coleoptiles green/pink/ white/pale pink/
brown/short brown/long
leaves two or three one or two leaves
leaves/wider
coleoptile/shoot/ | widel(er) narrow(er)
stem
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
2 marks
(b)(i) 1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
4 twelve measurements recorded in the appropriate light
and dark conditions;
R if measurements recorded are inconsistent with the unit
heading
5 all coleoptile lengths should be shorter than the total
length;
6 majority of measurements are consistent with
Supervisor’s range;
(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made/ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light)/ora; 2 marks
EXAMINER MARK
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You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in
the dark. '

(b) (i) Prepare a table to record your results.

SEEDLINGS GROWN IN | SEEDLINGS GLOwWM (a4

FEATURE cGHT (&) Dae¢ (D) )
_ ! 2 3 ( 2 3
LENGTH oF
CHEPTELES| 2.0 | 1.5 | 3.0 | 3.0 | 2.5 | 3.8
Cemn)
I'I'D'rﬁ(_ LENCTY
AF SEEDUNG 3.0  41.0O Gl o0 42.0 é&oo Qo

Cem)

(6]

Step2 Use a ruler to measure the length of the coleoptile and the total length of the seedling
visible above the soil for each seedling.

Record the results for the seedlings grown in pot L and in pot D in your table.
(i) Look at Table 1.1 and the results of your measurements.

State two conclusions that can be made about the effect of light on the germination and
early growth of maize.

Mi%f%fwcéwf

s s ligfl. it bl sl ol

2

Select
page

Your
Mark

1(a)

1(b)(i)

1(b)(ii)

Mark scheme
any 2 of :
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comparisons must match

feature seedlings grown | seedlings grown
in light in dark

height short(er) tall(er)

colour green yellow/light

green

coleoptiles green/pink/ white/pale pink/
brown/short brown/long

leaves two or three one or two leaves
leaves/wider

coleoptile/shoot/ | widel(er) narrow(er)

stem

coleoptile/shoot/ | almost vertical/ bent/AW

stem upright

2 marks

(b) (i)

1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
4 twelve measurements recorded in the appropriate light

and dark conditions;

R if measurements recorded are inconsistent with the unit

heading

5 all coleoptile lengths should be shorter than the total

length;

6 majority of measurements are consistent with

Supervisor’s range;

(b)(ii)

any 2 of:

1 the seeds germinate in both light and dark;

2 light is needed for the leaves become green (as
chlorophyll is made/ora;
3 idea that seedlings grow longer (and thinner)

without light (because there is no light)/ora; 2 marks
EXAMINER MARK
COMMENTS SCHEME




Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for
question 1.

Step 3

Step 4

Step 5

Step 6

Step 7

Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step 8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.
Use the spatula to crush together the two food stores from the seedlings grown in the

light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Repeat step 8 using the two food stores from the seedlings grown in the dark on the part
of the tile labelled D.

Step 9
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Fig. 1.2
Step 10 Label two test-tubes, one with the letter L and the other with the letter D.
Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm® of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict's test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.

Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (c)(i).

Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record
your results in Table 1.2.
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1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

MIDDLE Low

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks
(d)(ii) water content in, seeds/seedlings, is variable;
for comparisons to be valid; 1 mark
EXAMINER MARK
COMMENTS SCHEME




() (i) Describe how to carry out a biuret test on a crushed food store.

Conod,cip M. o

el

(ii) The results of a bluret test are recorded in Table 1.2.
Complete step 13 by recording the results of your Benedict's tests in Table 1.2.

Table 1.2
test seedlings grown in light seedlings grown in dark
biuret purple purple
Benedict’s Ll Ko
odine Al i Yo Lhoek

[2

(iii) State the conclusion for the results shown in Table 1.2.
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1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

)

Q1
(c)(i)

Mark scheme

water (and observe the colour change);
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add biuret reagent to the crushed seed/crushed seed and

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid; 1 mark
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(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.

The dry mass is the total mass left after all the water has been evaporated.
Table 1.3 shows the results of the investigation for the maize seedlings grown in the light.

Table 1.3

time / days

0 2 4 6 8 |10 |12 |14 | 16 | 18 | 20

dry mass
of 10 maize 22 |20 | 17 | 12 | 10 8 11 13 | 14 | 15 | 17
seedlings/g

(i) Describe a method the students could have used to carry out this investigation.

Use the information on page 2 to help you.

= M ngméj

.[6]

(i) Suggest why the students measured the dry mass instead of the mass including water in
their investigation.

[Total: 21]
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1(c)(i)

1(c)(ii)

1(c)(iii)

d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

add biuret reagent to the crushed seed/crushed seed and
water (and observe the colour change);

MIDDLE Low

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar);

1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;
3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,
5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given

°C/constant temperature;

7 one other valid detail of the method:;
8 ref. to one set place in (constant) light/ref. to one set

placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two

days for drying and weighing;

10 repeat and calculate the mean/average;

6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid;

1 mark
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Read through all the questions on this paper carefully before starting work.

1 Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has
germinated to form a seedling.

Your
Mark Q1 Mark scheme
(a) any 2 of :
“ 1(a) comparisons must match
feature seedlings grown | seedlings grown
total length of first true leaf, used in light in dark
the seedling for photosynthesis height short(er) tall(er)
visible above -
the soil colour green yellow/light
; green
coleoptile, used to - - - -
protect the plumule coleoptiles green/pink/ white/pale pink/
_____________________ belowthesail _________soillevel brown/short brown/long
food store, used leaves two or three one or two leaves
during germination for leaves/wider
energy and growth . . - -
radicle, used to obtain 1(b)(i) coleoptile/shoot/ | wide(er) narrow(er)
water and mineral ions stem
from the soil
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
Fig. 1.1 2 marks
You are going to investigate the effect of light on the germination and early growth of maize. You (b)(i) 1 one table drawn with (ruled) lines;
will measure and observe maize grown in the light and maize grown in the dark. 2 column/row headings with units in the header only;
Three maize grains were planted in each of the two pots labelled L and D. i trlal? identified/numbered; ded in th . liah
One pot (L) was placed in the light and the other pot (D) placed in the dark. twelve measurements recorded in the appropriate light
The seedlings were kept at a constant temperature. and dark conditions;
R if measurements recorded are inconsistent with the unit
Step1 Observe the appearance of the seedlings carefully. headi
1(b)(ii) eacing
(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light 5 all coleoptile lengths should be shorter than the total
and the seedlings grown in the dark. length;
6 majority of measurements are consistent with
Table 1.1 Supervisor's range;
feature seedlings grown in the light seedlings grown in the dark '_ (b)ii) any 2 of. . . .
: 1 the seeds germinate in both light and dark;
' 3| 2 light is needed for the leaves become green (as
: ws| heoyes art en quu ore Mﬂ*’ :
Colsur DF locves e ¥ Y | chlorophyll is made/ora;
1 3 idea that seedlings grow longer (and thinner)
th pwoh o l:)QJ—eLU 1 Rods (lrLe. above without light (because there is no light)/ora; 2 marks
. seil-
soll b
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You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in
the dark.

(b) (i) Prepare a table to record your results. I

| . :
" Tohol longth of . b sewdlegs)
| onodl of Lle | utandits Tl e wailer |
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L 1 |Q(\ — |
A L ™ |
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bR  LOwn 2300 |
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(6]

Step2 Use a ruler to measure the length of the coleoptile and the total length of the seedling
visible above the soil for each seedling.

Record the results for the seedlings grown in pot L and in pot D in your table.
(i) Look at Table 1.1 and the results of your measurements.

State two conclusions that can be made about the effect of light on the germination and
early growth of maize.
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Q1 Mark scheme
(a) any 2 of :
comparisons must match
feature seedlings grown | seedlings grown
in light in dark
height short(er) tall(er)
colour green yellow/light
green
coleoptiles green/pink/ white/pale pink/
brown/short brown/long
leaves two or three one or two leaves
leaves/wider
coleoptile/shoot/ | widel(er) narrow(er)
stem
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
2 marks
(b)(i) 1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
4 twelve measurements recorded in the appropriate light
and dark conditions;
R if measurements recorded are inconsistent with the unit
heading
5 all coleoptile lengths should be shorter than the total
length;
6 majority of measurements are consistent with
Supervisor’s range;
(b)(ii) any 2 of:

1 the seeds germinate in both light and dark;

2 light is needed for the leaves become green (as
chlorophyll is made/ora;
3 idea that seedlings grow longer (and thinner)

without light (because there is no light)/ora; 2 marks
EXAMINER MARK
COMMENTS SCHEME




Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for
question 1.

Step3 Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Step4 Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Step5 Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Step6 Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Step 7 Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.
Use the spatula to crush together the two food stores from the seedlings grown in the
light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Step 9 Repeat step 8 using the two food stores from the seedlings grown in the dark on the part

of the tile labelled D.
L v D
2 A%
e 3
Fig. 1.2

Step 10 Label two test-tubes, one with the letter L and the other with the letter D.

Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm? of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict's test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.

Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (€)(i).

Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record
your results in Table 1.2.
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Mark

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

MIDDLE Low

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid; 1 mark

EXAMINER MARK
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(c) (i) Describe how to carry out a biuret test on a crushed food store.

Crudh... the. cankeats...add.. buceeat.. 0wt Ladann

by diesads.. aod.. capper. (1) .,J_,L..t..t,!..t?!,’jf.......,QC.{f.@.!:.t:,t.-,tf.....L,t,,.,l..ﬁ.l,.f;...[1] Your
g NOGatuce - boliie Mark Q1 Mark scheme
(ii) Ehe ralsults ofa bilére test are recorded in Table 1.2. _ (e)i) add biuret reagent to the crushed seed/crushed seed and
omplete step 13 by recording the results of your Benedict's tests in Table 1.2. 1(c)(i) water (and observe the colour change);
Table 1.2 R if heated 1 mark
T (c)(ii)
test seedlings grown in light | seedlings grown in dark results
test reagent seedlings grown | seedlings grown
biuret purple purple in light in dark
S - 1(c)(ii) iur rpl rpl
Benedict's orc ;-\0( ¢ ora m(;j_.( e ?t purpe purple
— - i Benedict's blue blue;
p— blue [ black | bt /black iodine blue-black blue-black;
2] 2 marks

(iii) State the conclusion for the results shown in Table 1.2. ol eize Sloles) SToreh NG RIOIEI [ECLEng Suoan: L mark
1(c)(iii) (A any 6 of:

path  feediing : : . .
ot fealng e antan) <Yuch and sedvolg 1 ref. to using same species/type/age of maize;

A AN 00 RIS e 2 ref.to finding starting (dry) mass

3 ref. to method of drying;
4 ref. to planting maize (grains) in soil/AW,
5 ref. to planting two sets of at least 100 maize/seeds;
1(d)(i) 6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;
7 one other valid detail of the method:;
8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks
(d)(ii) water content in, seeds/seedlings, is variable;
for comparisons to be valid; 1 mark

1(d)(ii)

EXAMINER MARK
COMMENTS SCHEME
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(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.
The dry mass is the total mass left after all the water has been evaporated. Your
Table 1.3 shows the results of the investigation for the maize seedlings grown in the light. Mark 01 Mark scheme
(c)(i) add biuret reagent to the crushed seed/crushed seed and
Table 1.3 1(c)(i) water (and observe the colour change);
T e R if heated 1 mark
) ' - (c)ii)
0|2 |4 6|8 |10|12 |14 16|18 |20 results
r ' test reagent seedlings grown | seedlings grown
ry mass T .
of{Omaize | 22 |20 | 17 |12 /10| 8 | 11 | 13 | 14 | 15 | 17 N in light in dark
|_seedlings/g 1(e)(ii) biuret purple purple
Benedict's blue blue;
(i) Describe a method the students could have used to carry out this investigation. ——
iodine blue-black blue-black;
Use the information on page 2 to help you. 2 marks
..\,{_(J.{Jt,..,.(D,LLL(ZI.,....bLjif.....ﬁ&.eg.tt.in,g..,.a(,tp.{.'u.x.ln:l.a;i;&;hj..,,...{ﬁ..'.......,,..,,,,.... - ()i} | (maize stores) starch and protein (reducing sugar); 1 mark
R (df() | any6of
; A RO Y 9 eemuatien.. a0 .... _ _ _
and...calcelale. . b mass.. Lot ... o) | Tef. 1o using same species/type/age of maize;
foereapier... .. Calowloule. M@ S QELE....QeulLNBIL.0L)......... 2 ref. to finding starting (dry) mass;
. : 3 ref. to method of drying;
and... 4he... 360 gmuth. Qf... MAITE. . Jow....coMLEL GMR...... 4 ref. to planting maize (grains) in soil/AW:
ONg...RL28. RGOL...40.. ght . and. . anather 0L A ] 5 ref. to planting two sets of at least 100 maize/seeds;
B | 1(d)(i) 6 ref. to keeping (both sets) in a warm room at/given
et and. . maks. .. coMPRMLON. Lnery Ay and............ °C/constant temperature;
0,409, bkl a5 fe. one. gbaul. s 7 one other valid detail of the method:
DOk, k.down. 0. 0. Fak\e af Ite  On Q 8 ref. 10 one set place in (constant) light/ ref. to one set
cligjﬂtlﬂd(klmf}ﬁﬂwlih”@du,b{‘&f‘“fx'“ placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two
. -, TR ] = -] =
and..for. e _guwh o morze ok e end0k...... iy for drving aad worghing:
ENFLG»Jcc}r*npuhitvmm?f’f%ﬂl@m&-n"sh!“\d 10 repeat and calculate the mean/average; 6 marks
Mg 0{;5_ 0. dalt ght  companng. size of. seedS, ) (d)(ii) | water content in, seeds/seedlings, is variable;
‘b coloer €k and PO 1o moron in @ o EX<Tale i for comparisons to be valid; 1 mark
(i) Suggest why the students measured the dry mass instead of the massi clué?ng Wgﬁdr%
their investigation. 1(d)(ii)
So.as o kraw oty e roass o seedings withoo)
Lowaler ond be ade ty nvobe | companson, only.. ...
OGS & occored N 40 seect  and ng)  inclodng waber
[Total: 21]
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Read through all the questions on this paper carefully before starting work.

1 Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has

germinated to form a seedling. Your
Mark Q1 Mark scheme
(a) any 2 of :
1(a) comparisons must match
feature seedlings grown | seedlings grown
in light in dark
total length of first true leaf, used : 2
the seedling for photosynthesis height short(er) tall(er)
visible above .
the soil colour green yellow/light
ot s green
coleoptile, used to - - - -
pmtegt the plumule coleoptiles green/pink/ white/pale pink/
_____________________ belowthesoil _________ soillevel brown/short brown/long
food store, used leaves two or three one or two leaves
during germination for leaves/wider
energy and growth ; ; - -
yareg radicle, used to obtain 1(b)(i) coleoptile/shoot/ | wide(er) narrow(er)
water and mineral ions stem
from the soil - -
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
Fig. 1.1 2 marks
You are going to investigate the effect of light on the germination and early growth of maize. You (b)(i) 1 one table drawn with (ruled) lines;
will measure and observe maize grown in the light and maize grown in the dark. 2 column/row headings with units in the header on|y;
Three maize grains were planted in each of the two pots labelled L and D. i trlal? identified/numbered; ded in th . liah
One pot (L) was placed in the light and the other pot (D) placed in the dark. twelve meas_L_Jrements recorded In the appropriate light
The seedlings were kept at a constant temperature. and dark conditions;
R if measurements recorded are inconsistent with the unit
Step1 Observe the appearance of the seedlings carefully. heading
1(b)(ii) -
(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light 5 all coleoptile lengths should be shorter than the total
and the seedlings grown in the dark. length;
6 majority of measurements are consistent with
Table 1.1 Supervisor's range;
feature seedlings grown in the light seedlings grown in the dark (b)(ii) | any 2 of. _ . .
1 the seeds germinate in both light and dark;
- S ' 3 2 light is needed for the leaves become green (as
y (el _
LQGIUQS F{K«S{f‘ (8'/39”] Pq[g \je“OU‘SL) chlorophyll is made/ora;
i 3 idea that seedlings grow longer (and thinner)
without light (because there is no light)/ora; 2 marks

(0\0P((C | Orogn cotoures lle conured

EXAMINER MARK
COMMENTS SCHEME
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You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in

the dark. Your
(b) (i) Prepare atable to record your results. Mark ai L S S IE T
(L) (ﬁ) . (a) any 2 of :
E@d”’?&; 9fouin n te {I(JI‘JC g"f&dffﬂ\?,( 9o 10 ELC de/ 1(a) comparisons must match
feature seedlings grown | seedlings grown
— in light in dark
QﬁP{i 12§ 3 Cm ' j'-? Ch height short(er) tall(er)
é colour green yellow/light
= = = = green
Tgpﬂl‘{}g\ﬂ( : coleoptiles green/pink/ white/pale pink/
G 9) 9., .; Cm 30 8((:‘"‘ brown/short brown/long
(m] leaves two or three one or two leaves
leaves/wider
1(b)(i) coleoptile/shoot/ | wide(er) narrow(er)
stem
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
2 marks
(b)(i) 1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
[6] 4 twelve measurements recorded in the appropriate light
and dark conditions;
Step2 U ler t the length of the coleoptile and th i : ' . . . .
> vizﬁ,p: ;';3{,;;;222?.“};‘1 eaihe:éa;m;gf ¢ coleoptlle and the total length of the seediing R if measurements recorded are inconsistent with the unit
A heading
Record the results for the seedlings grown in pot L and in pot D in your table. 1(b)(ii) 5 all coleoptile lengths should be shorter than the total
(i) Look at Table 1.1 and the results of your measurements. Iength; . . .
State two conclusions that can be made about the effect of light on the germination and 6 majority of measurements are consistent with
aafly growth of maize. Supervisor's range;
AN gk s Wi e ARe e maize Sou fle. (b)fi) | any 2 of:
C @ lopPtie . roller  {la it . S . i 1 the seeds germinate in both light and dark;
___...._..........,.....J.‘.,....‘.5,...g.....................‘L.ﬂt“........{Z...JS......xﬁ"..‘?.‘.’.‘!‘.’!........l.":".....:E.,l'.ff-.n._,—,—“m._, 2 ||ght |S needed fOF the |eaVGS become green (as
chlorophyll is made/ora;
Fwe TLQ Gowpy MG i T 3 idea that seedlings grow longer (and thinner)

S.oe  (afld kester Coppre fo Ve Fujpo
Jen in e dal

EXAMINER MARK
COMMENTS SCHEME




Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for
question 1,

Step 3

Step 4

Step 5

Step 6

Step 7

Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step 8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.

Use the spatula to crush together the two food stores from the seedlings grown in the
light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Repeat step 8 using the two food stores from the seedlings grown in the dark on the part
of the tile labelled D.

Step 9

L ht Mo D
ek e

€ S

Fig. 1.2
Step 10 Label two test-tubes, one with the letter L and the other with the letter D.
Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm?® of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict's test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.

Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (c)(i).

Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record
your results in Table 1.2.

<

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Your
Mark

Select
page

Q1
(c)(i)

Mark scheme

MIDDLE LOW

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid; 1 mark

EXAMINER MARK

SCHEME

COMMENTS




4 Spi,lggt } m MIDDLE Low
(c) (i) Describe how to carry out a biuret test on a crushed food store.

0P e Sodtdn.. mfo. e C/Slkd 4ol Sidre...

1) Your
Mark Q1 Mark scheme
(i) The results of a biuret test are recorded in Table 1.2. _ (c)i) | add biuret reagent to the crushed seed/crushed seed and
Complete step 13 by recording the results of your Benedict's tests in Table 1.2. 1(c)(i) water (and observe the colour change);
Table 1.2 R if heated 1 mark
(c)ii results
test seedlings grown in light seedlings grown in dark _ _
test reagent seedlings grown | seedlings grown
biuret purple purple in light in dark
1(c)(ii) iur rpl rpl
Benedict's Yellou Yelio biu ‘.at purple purple
— Benedict's blue blue;
fodine B Prack iodine blue-black blue-black;
[2] 2 marks

(c)(iii) | (maize stores) starch and protein (reducing sugar); 1 mark

1(e)(iii) (d) (i) any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
1(d)(i) 6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

(iii) State the conclusion for the results shown in Table 1.2.

10 repeat and calculate the mean/average; 6 marks
(d)(ii) water content in, seeds/seedlings, is variable;
for comparisons to be valid; 1 mark

1(d)(ii)

EXAMINER MARK
COMMENTS SCHEME




(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.

The dry mass is the total mass left after all the water has been evaporated.
Table 1.3 shows the results of the investigation for the maize seedlings grown in the light.

Table 1.3

time / days

02i468101214161820

dry maés
of 10 maize | 22 | 2
seedlings/g

10| 8 | 11 13|14 |15 |17

=
-
~l
ke
na

(i) Describe a method the students could have used to carry out this investigation.

Use the information on page 2 to help you.

Light ang  reice govr n dake  wdk qle
Concdand dompratwe , VoY 2. dugs,  fle Cidns
Slovd masure  fle el ey dnd e,
RS (L

....[6]

(ii) Suggest why the students measured the dry mass instead of the mass including water in
their investigation.

UF Ao g S compd, dle e vy nof

IDGSM{'LAKQUUJNN"“WM?VQ@[1]

[Total: 21]

Select
page

Your
Mark

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

MIDDLE LOW

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

R if heated

1 mark

(c)ii)

test reagent

results

seedlings grown
in light

seedlings grown
in dark

biuret

purple

purple

Benedict's

blue

blue;

iodine

blue-black

blue-black;

2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar);

1 mark

(a)(i)

any 6 of:

1 ref. to using same species/type/age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average;

6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;
for comparisons to be valid;

1 mark

EXAMINER

COMMENTS

MARK
SCHEME
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Select
4 e } MIDDLE Low
(a) A group of students investigated the effect of two different exercises on the heart rate of ten
male and ten female students.
Before the first exercise, the pulse rate at rest was measured and the group then jumped on Your
the same spot for two minutes without moving their arms. Every two seconds an investigator Mark Q2 Mark scheme
shouted ‘jump’. ar
After two minutes th I 1 d and the students were allowed ten minutes to (@) 94,
resir inu e pulse rate was measured and the stude n minutes 2(a)(i) 134: 2 marks
Before the second exercise, the pulse rate at rest was measured again and the group was (a)(ii) | same time/2minutes for whole exercise; )
asked to do a different exercise. 2(a)(ii) same time /10 minutes for rest between exercises;
same rate/every 2 nds for h jump;
The students jumped on the same spot for two minutes lifting their arms above their head e/every 2seconds for each jump; .
as they jumped up and dropping their arms as they came down. Every two seconds an _equal numbers of male_and female S_tUdentsr
investigator shouted ‘jump’. idea of same students in each exercise; 2 marks
Table 2.1 shows the resilts of this investigation. 2(a)(iii) (a)(iii) | to allow pulse rate to recover/return to normal/resting
Table 2.1 (before doing another exercise);
_ o . so the effect of the two exercises can be compared;
= 2(a)(iv)
—— average pulse rate !beat_s per minute 1 mark
d male students female students all students (@)(iv) -
o o 72 1 ;. variable effect on results
after jumping 96 92 94 i ) idea of effort put into more effort would make
e EET I 140 BA !, 2(b)(i) exercise pulse rate increase more
moving arms | idea of fitness pulse would increase less
(i) Complete Table 2.1 by writing in the average pulse rate for all students after both forms for fitter students
of exercise. 2 marks
[2]
(if) Describe two variables in this investigation that have been controlled. 2(b)(ii)
1 'Hnbpﬁwﬂ%wo§bﬂ%$m50f#xﬁfélsﬁw«m
; i ; ‘ 2(c)(i
Qfﬁcdﬂ&{ﬁjgarﬁﬂét‘g’wdfﬁxw@?«
[2]
(iii) Explain why the students had to rest before carrying out the second exercise.
-lomsswz%wpvdsﬂrchakwu/(/m%ud& 2(c)(ii)
back. drana. 2o Yot e bk, Hac... 2xereme s
(iv) State one variable that cannot be controlled during the exercise and describe the effect
of this variable on the results of the investigation. _
effect on results %W%&fM%M1&Wé* t—ﬂj’f“w/}
lrap.ar.. kise... beaanss. 2. arvte. ooty fucdis..
rﬁ&%rcjﬂwa;(@%a}ﬂ@é/fﬁmﬁ o EXAMINER MARK
oHer sl A COMMENTS SCHEME




(b) (i) Plot a bar chart of the data in Table 2.1, for both the male and the female students, on
the grid

vl 2
> il sl PW{% Rodes (Mﬂmzﬂ/ hoeerns Fewnades W(/ Mubs .

T T Your
i ' Mark

B I e e e e e
| SIS R iRd i ceeecesaeifai 2a)(i)

§ op

2(a)ii)

r—
mEE
3
.9

Q2
(b) (i)

m MIDDLE Low

A(xes) — labelled with units on y axis;

S(cale) — suitable even linear scale and plots to fill more
than half of the printed grid;

P(lot) — all points plotted accurately +% square;

B(ars) — have a gap between each component;

R if line graph drawn

Mark scheme

e
i
i

Q\IO& 8

2(a)(iii)

Fo-FEH A e P Pesting - L | B aiv)

2(b)(i)

(b)(ii)

any 1 of:

(s) exercise increases heart/pulse rate;

I ref. to resting pulses rate

(s) idea that the more intense the exercise the more
increase in heart/pulse rate;

any 1 from

(d) jumping without moving arms shows greater increase
in males than females;

(d) jJumping and moving arms shows greater increase in
females than males; 2 marks

= 2(b)\ii)

(c)(i)

drawing of cross section of artery

O(utline) — single clear lines and without shading;

S(ize) — occupies at least half of the space provided;

D (detail) to show at least 2 layers and wavy lining; 3 marks

o W{@ i Tt re o g dAE [4) 2(c)(i)

(c)ii)

diameter of lumen = 47 (+1)mm;
diameter of drawing = X = 1Tmm;
correct magnification; 3 marks

(ii) State one similarity and one difference the effect of exercise has on males and females.
similarity . ‘H:H-y ’M’Lﬁ/}l’ }QIA/(SZ' rades... éﬂﬁ' BasrwaSE.. (:wf&

A A NS,

2(c)(ii)

MJ f‘-ﬂ/f& Jcreeases [/k,g,ﬁuw—

difference . %@« ‘5‘—

'H/wwu Hhe . l/mﬂé’«s /m/v/ﬁe rade.. with. exercise..

EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE Low

(e) Fig. 2.1 shows a photomicrograph of a cross section of an artery from a mammal.

Your
Mark Q2 Mark scheme
(b)(i) A(xes) — labelled with units on y axis;
2(a)(i) S(cale) — suitable even linear scale and plots to fill more

than half of the printed grid;

P(lot) — all points plotted accurately +% square;
2(a)(ii) B(ars) — have a gap between each component;

R if line graph drawn

(b)(ii) any 1 of:

2(a)(iii) (s) exercise increases heart/pulse rate;

I ref. to resting pulses rate

(s) idea that the more intense the exercise the more

N

\_

2(a)(iv) increase in heart/pulse rate;
any 1 from
(d) jumping without moving arms shows greater increase
Fig. 2.1 2(b)(i) in males than females;
() Make a large diagram of this cross section to show the layers forming the wall of the (d) jumping and moving arms shows greater increase in
artery. females than males; 2 marks
//f T _ (c)(i) drawing of cross section of artery
’ O(utline) — single clear lines and without shading;
\‘~\ S(ize) — occupies at least half of the space provided;
e \\ 2(b)(ii) D (detail) to show at least 2 layers and wavy lining; 3 marks
//____, B (i) | diameter of lumen = 47 (1) mm;
e diameter of drawing = X £ 1 mm;
e — \ 2(c)(i) correct magnification; 3 marks
/ ’ N
f / \\ .": I'\I
Ilr" r| \ |
L } |
al - | | 2(c)(ii)
L\ f

EXAMINER MARK
COMMENTS SCHEME
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(i) Measure the diameter of the lumen of the artery between points X and Y on Fig. 2.1.
Include the unit.
Diameter of the lumen on Fig. 2.1 ... S wav s Your
Draw a line in the same position on your drawing and measure the diameter of the lumen Mark Q2 Mark scheme
on your drawing. (b)(i) A(xes) — labelled with units on y axis;
- 2(a)(i) S(cale) — suitable even linear scale and plots to fill more
i 1 APAWING oovvvvessvereerse e (O R AAY s enesnenee - -
Diameter of the lumen on your g than half of the printed grid;
diamekorafiie lamen oreyour A h P(lot) — all points plotted accurately +% square;
magnification = S8 e lumen on Fig. 2.1 2(a)(ii) Blars) - have a gap between each component;
R if line graph drawn
Calculate the magnification of your drawing using the equation given and your answers. (b)(ii) any 1 of:
. 2(a)(iii) (s) exercise increases heart/pulse rate;
Shiow yaurwarking: I ref. to resting pulses rate
Wy = ()mw\wtg (all (s) idea that the more intense the exercise the more
) D 2(a)(iv) increase in heart/pulse rate;
A p ;
any 1 from
= 6w — B A 4450 (d) jumping without moving arms shows greater increase
e 2(b)(i) in males than females; _ _
(d) jumping and moving arms shows greater increase in
females than males; 2 marks
o ‘.30 (c)(i) drawing of cross section of artery
magpnification [3] O(utline) — single clear lines and without shading;
S(ize) — occupies at least half of the space provided;
[Total: 19] 2(b)(ii) D (detail) to show at least 2 layers and wavy lining; 3 marks
(c)(ii) diameter of lumen = 47 (+1)mm;
diameter of drawing = X = 1Tmm;
2(c)(i) correct magnification; 3 marks
2(c(ii)
EXAMINER MARK
COMMENTS SCHEME
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2 (a) A group of students investigated the effect of two different exercises on the heart rate of ten
male and ten female students.
Before the first exercise, the pulse rate at rest was measured and the group then jumped on
the same spot for two minutes without moving their arms. Every two seconds an investigator Your
shouted ‘jump”. Mark Q2 Mark scheme
After two minutes the pulse rate was measured and the students were allowed ten minutes to (a)(i) 94;
rest. 2(a)(i) 134; 2 marks
Before the second exercise, the pulse rate at rest was measured again and the group was (a)(ii) same time/2 minutes for whole exercise;
e 2(a)(ii) same time /10 minutes for rest between exercises;
The students jumped on the same spot for two minutes lifting their arms above their head same rate/every 2 seconds for each jump;
as they jumped up and dropping their arms as they came down. Every two seconds an equal numbers of male and female students;
investigator shouted ump'. _ _ _ ;
nvestigator shotrled Jurmp idea of same students in each exercise; 2 marks
Tabis 2,1 shows the resultsraf this Investigation: 2(a)(iii) (a)(iii) | to allow pulse rate to recover/return to normal/resting
Table 2.1 (before doing another exercise);
— - . so the effect of the two exercises can be compared;
» average pulse rate/beats per minute 2(a)(iv) P
activity 1 mark
male students fermale students all students -
resting 68 74 71 (a)iv) variable effect on results
after jumping 96 92 Gy ] idea of effort put into more effort would make
after jumping and 128 140 ( 2(b)(i) exercise pulse rate increase more
g Sme 3¢ | idea of fitness pulse would increase less
(i) Complete Table 2.1 by writing in the average pulse rate for all students after both forms for fitter students
of exercise. 2 marks
[2]
(ii) Describe two variables in this investigation that have been controlled. 2(b)(ii)
- : 2(c)(i)
(2]
(iii) Explain why the students had to rest before carrying out the second exercise.
(iv) State one variable that cannot be controlled during the exercise and describe the effect
of this variable on the results of the investigation.
variable ......... WAaL Ok daser A Shudoaln Ao
effect on results ...... Mml&m&wm}m ..... Ao Shudedy
EXAMINER MARK
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(b) (i) Plot a bar chart of the data in Table 2.1, for both the male and the female students, on
the grid.
. i HEE . ]
: ) . i mE Your
? 1ao T ; HH {: ] T Mark Q2 Mark scheme
] EEmasiasEfiiiiEiEmszzseslEiin ! ] (b)) | Alxes) - labelled with units on y axis;
! H FHEHE : ] 2(a)(i) S(cale) - suitable even linear scale and plots to fill more
& o | i T =54 AHE 1 than half of the printed grid;
EEEEEEENER ST AN , R P(lot) — all points plotted accurately +% square;
HHHEH T 2(a)(ii) B(ars) — have a gap between each component;
N HH A i ERRaRRAERRER R if line graph drawn
(gl I T
- ’ o)) | any 1 of
"’g EEmEmEn 2(a)(iii) (s) exercise increases heart/pulse rate;
EEEEEEEEEEEEEL ; I ref. to resting pulses rate
o t0 B ' ] ] (s) idea that the more intense the exercise the more
_% A A H H HHH 2(a)(iv) increase in heart/pulse rate;
< B R : TR
v Co FEHHHAR H . | HHH any 1 from
- HHHHH i : HEHHHHHHH HHHH (d) jumping without moving arms shows greater increase
gﬂ e eaiae N e e 2(b)(i) in males than females;
. H 1 i R EEEEEREREEE EE AR R RN (d) jJumping and moving arms shows greater increase in
é (o HHH = ] T | T females than males; 2 marks
e e Ra RS neaanaa (©)) | drawing of cross section of artery
i R EENEEEEEEE ik Y O(utline) — single clear lines and without shading;
2o HHE SESREREE Hh e = S(ize) — occupies at least half of the space provided;
i, HHH AR EEs RN RRE A 2(b)(ii) D (detail) to show at least 2 layers and wavy lining; 3 marks
' . ! H . H } H (c)(ii) diameter of lumen = 47 (£1) mm;
fim SRR IR IR CERERREeS] AR SR RRREE diameter of drawing = X = 1Tmm;
O aﬁ-e:'«'w.gw_cg ﬁ’fjﬁ m::i ' (4] 2(c)(i) correct magnification; 3 marks
- Y S
(i) State one similarity and one difference ﬁﬁe effect of exercise has on males and females.
similarity LWW“*IQQQ&@&MM‘%QH&;\S‘:S
2(c)(ii)
difference Mh("?“r\‘rﬁk‘&;‘i. e dncgeses. L eSS
EXAMINER MARK
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(e) Fig. 2.1 shows a photomicrograph of a cross section of an artery from a mammal.

Your
: Mark Q2 Mark scheme
(b)(i) A(xes) — labelled with units on y axis;
2(a)(i) S(cale) — suitable even linear scale and plots to fill more

than half of the printed grid;

P(lot) — all points plotted accurately +% square;
2(a)(ii) B(ars) — have a gap between each component;

R if line graph drawn

(b)(ii) any 1 of:

2(a)(iii) (s) exercise increases heart/pulse rate;

I ref. to resting pulses rate

(s) idea that the more intense the exercise the more

2(a)(iv) increase in heart/pulse rate;
any 1 from
Fig. 2.1 (d) jumping without moving arms shows greater increase
2(b)(i) in males than females;
(i) Make a large diagram of this cross section to show the layers forming the wall of the (d) Jumpmg and moving arms shows greater increase in
arten females than males; 2 marks
(c)(i) drawing of cross section of artery
O(utline) — single clear lines and without shading;
S(ize) — occupies at least half of the space provided;
2(b)(ii) D (detail) to show at least 2 layers and wavy lining; 3 marks
(c)(ii) diameter of lumen = 47 (+1)mm;
diameter of drawing = X = 1Tmm;
2(c)(i) correct magnification; 3 marks
2(c)(ii)

EXAMINER MARK
COMMENTS SCHEME




(i) Measure the diameter of the lumen of the artery between points X and Y on Fig. 2.1.

Include the unit.

Diameter of the lumen on Fig. 2.1 ép?CM
Draw a line in the same position on your drawing and measure the diameter of the lumen
on your drawing.

Diameter of the lumen on your drawing e S

diameter of the lumen on your drawing
diameter of the lumen on Fig. 2.1

magnification =

Calculate the magnification of your drawing using the equation given and your answers.

Show your working.

.2 e

L. P pas

Magnification ... 2. S s

(3]

[Total: 19]

Select
page

Your
Mark

2(a)(i)

2(a)(ii)

Q2
(b) (i)

MIDDLE Low

Mark scheme

A(xes) — labelled with units on y axis;

S(cale) — suitable even linear scale and plots to fill more
than half of the printed grid;

P(lot) — all points plotted accurately +% square;

B(ars) — have a gap between each component;

R if line graph drawn

2(a)(iii)

2(a)(iv)

2(b)(i)

(b)(ii)

any 1 of:

(s) exercise increases heart/pulse rate;

I ref. to resting pulses rate

(s) idea that the more intense the exercise the more
increase in heart/pulse rate;

any 1 from

(d) jumping without moving arms shows greater increase
in males than females;

(d) jJumping and moving arms shows greater increase in
females than males; 2 marks

2(b])(ii)

(c)(i)

drawing of cross section of artery

O(utline) — single clear lines and without shading;

S(ize) — occupies at least half of the space provided;

D (detail) to show at least 2 layers and wavy lining; 3 marks

2(c)(i)

(c)ii)

diameter of lumen = 47 (+1)mm;
diameter of drawing = X = 1Tmm;

correct magnification; 3 marks

2(c)(ii)

EXAMINER MARK

SCHEME

COMMENTS




2

(a) A group of students investigated the effect of two different exercises on the heart rate of ten

male and ten female students.

Before the first exercise, the pulse rate at rest was measured and the group then jumped on
the same spot for two minutes without moving their arms. Every two seconds an investigator
shouted ‘jump’.

After two minutes the pulse rate was measured and the students were allowed ten minutes to
rest.

Before the second exercise, the pulse rate at rest was measured again and the group was
asked to do a different exercise.

The students jumped on the same spot for two minutes lifting their arms above their head
as they jumped up and dropping their arms as they came down. Every two seconds an
investigator shouted ‘jump’.

Table 2.1 shows the results of this investigation.

Table 2.1
I e T - m;\_.rer.aga pulse rate/beats per minute
activity
male students female students all students

resting 68 74 71 1
after jumping 96 92 a4

after jumping and 128 140

moving arms \ 34

(i) Complete Table 2.1 by writing in the average pulse rate for all students after both forms

of exercise.
[2]
(ii) Describe two variables in this investigation that have been controlled.
(2]
(iif)y Explain why the students had to rest before carrying out the second exercise.
-.[1]

(iv) State one variable that cannot be controlled during the exercise and describe the effect
of this variable on the results of the investigation.

variable ... Fraeatt T Tossh T MWLMP“)‘J
l’muu'\'j aflrmyj _ - X

effect on results ""“"ZG»V“Z(“‘)QPU‘J"C"““JQQ‘U
pel.coinu¥es X ety ui ol Ghuedenks tr

DS A3 braks  per MNOVECS e
(2]
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Your
Mark

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(c)(i)

2(c)(ii)

MIDDLE LOW
Q2 Mark scheme
(a)(i) 94,
134; 2 marks
(a)(ii) same time/2 minutes for whole exercise;
same time/10minutes for rest between exercises;
same rate/every 2 seconds for each jump;
equal numbers of male and female students;
idea of same students in each exercise; 2 marks
(a)(iii) | to allow pulse rate to recover/return to normal/resting
(before doing another exercise);
so the effect of the two exercises can be compared;
1 mark
(a)(iv)

variable effect on results

more effort would make
pulse rate increase more

idea of effort put into
exercise

idea of fitness pulse would increase less

for fitter students

2 marks

EXAMINER MARK

SCHEME

COMMENTS




(b) (i) Plot a bar chart of the data in Table 2.1, for both the male and the female students, on

the grid.
18 T T T
1 EEE I
ImmA B A
T —
NN LY A 1
HHH B EAE B HHH
(k5 '1| ) 1 T | |
= T BERRREE,
L - \" t —
X '
iEi HAEH 1
(L n T Il T
AT L' T :
[ I I
eI - 1 i 1 . 1
HHHH R PR | /] inade Shylet
® B -+ P A A I 1 \ F-Qn‘sc'\l‘( 6 kude
mm 1 v O A
L0 AR ' 3 aEEEEN
T
v wa| 1 % T TTT 1
L CF - X | | i —
T r}:L‘: P 1 i L' 1N T 1
kD 3 ,‘ =y fu T NN
1 a v m i [ T
50 T A ‘5( HH ' i
A HHH A A
oo i 1 . -
1 1
: u | N WA 1 1 T
> ! s
1 N Y (N I
C4 T avE I
A AR ]
® N HO T ]
AT '_f* A |\/ i mm
RENIWARd LS EEEE AP SN AN i
T Rabing prer OO (4
Jumn PN ol tnd

(ii) State one similarity and one difference the effect of exercise has on males and females.
similarity l\fbw\;u"ﬂrsnjuwtw%u*q\muﬂ'f\sw
SamE.. AVELag PYlss... L6l beato. AF. MO 0E G Tl S K
bota vh #bx 9075 - fenalestudears bhave 92 male ghudents bt 92
oo \RERT0G ... EmnEinL . ek oaneh, SCOUARAY LY,

ko . Male s . Femaies —(ave “TH beats paf mowes

whle  mnales  hayr | 68 beabs pLf minytes .
2]

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(c)(i)

2(c)(ii)

Select

4 page

Your
Mark

)

MIDDLE Low

Q2 Mark scheme
(b)(i) A(xes) — labelled with units on y axis;
S(cale) — suitable even linear scale and plots to fill more
than half of the printed grid;
P(lot) — all points plotted accurately +% square;
B(ars) — have a gap between each component;
R if line graph drawn
(b)(i) | any 1 of:
(s) exercise increases heart/pulse rate;
I ref. to resting pulses rate
(s) idea that the more intense the exercise the more
increase in heart/pulse rate;
any 1 from
(d) jumping without moving arms shows greater increase
in males than females;
(d) jJumping and moving arms shows greater increase in
females than males; 2 marks
(c)(i) drawing of cross section of artery
O(utline) — single clear lines and without shading;
S(ize) — occupies at least half of the space provided;
D (detail) to show at least 2 layers and wavy lining; 3 marks
(c)(ii) diameter of lumen = 47 (+1)mm;

diameter of drawing = X = 1Tmm;
correct magnification; 3 marks

EXAMINER MARK
COMMENTS SCHEME




(c) Fig. 2.1 shows a photomicrograph of a cross section of an artery from a mammal.

Fig. 2.1

(i) Make a large diagram of this cross section to show the layers forming the wall of the
artery.

Select
page

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b)(ii)

2(c)(i)

2(c)(ii)

Your
Mark

)

Q2
(b) (i)

MIDDLE LOW

Mark scheme

A(xes) — labelled with units on y axis;

S(cale) — suitable even linear scale and plots to fill more
than half of the printed grid;

P(lot) — all points plotted accurately +% square;

B(ars) — have a gap between each component;

R if line graph drawn

(b)(ii)

any 1 of:

(s) exercise increases heart/pulse rate;

I ref. to resting pulses rate

(s) idea that the more intense the exercise the more
increase in heart/pulse rate;

any 1 from

(d) jumping without moving arms shows greater increase
in males than females;

(d) jJumping and moving arms shows greater increase in
females than males; 2 marks

(c)(i)

drawing of cross section of artery

O(utline) — single clear lines and without shading;

S(ize) — occupies at least half of the space provided;

D (detail) to show at least 2 layers and wavy lining; 3 marks

(c)ii)

diameter of lumen = 47 (+1)mm;
diameter of drawing = X = 1Tmm;
correct magnification; 3 marks

EXAMINER MARK
COMMENTS SCHEME




4 sp‘i,'g‘;t } MIDDLE Low
(ii) Measure the diameter of the lumen of the artery between points X and Y on Fig. 2.1.
Include the unit.
Diameter of the lumen on Fig. 2.1 qz“'w
Your
Draw a line in the same position on your drawing and measure the diameter of the lumen Mark Q2 Mark scheme
on your drawing. ey e (b)(i) A(xes) — labelled with units on vy axis;
.'g H _ . . .
Diameter of the lumen on Your draWing .........cccceecieie e s 2(a)(i) S(cale) - suitable gven “n.ear scale and plots to fill more
than half of the printed grid;
— i 1 -
maanification = diameter of the lumen on your drawing 2(a)ii) P(lot) — all points plotted accurately =% square;
g = = diameter of the lumen on Fig. 2.1 B(ars) - have a gap between each component;
R if line graph drawn
Calculate the magnification of your drawing using the equation given and your answers. (b) (i) any 1 of:
i 2(a)(iii) (s) exercise increases heart/pulse rate;
DGR ek £ oo I ref. to resting pulses rate
cptepberane ! (s) idea that the more intense the exercise the more
. B A - . .
prony b “ 2(a)(iv) increase in heart/pulse rate;
. 1.511e2191y any 1 from
i (d) jumping without moving arms shows greater increase
st X 2(b)(i) in n'nales' than female_s; _ _
(d) jumping and moving arms shows greater increase in
females than males; 2 marks
- -5 X (c)i) drawing of cross section of artery
magnification [3] O(utline) — single clear lines and without shading:
S(ize) — occupies at least half of the space provided;
[Total: 19] 2(b)(ii) D (detail) to show at least 2 layers and wavy lining; 3 marks
(c)(ii) diameter of lumen = 47 (+1)mm;
diameter of drawing = X = 1Tmm;
2(c)(i) correct magnification; 3 marks
2(c)(ii)
EXAMINER MARK
COMMENTS SCHEME
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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.

Al I A2 It

B1 N JHT JHT I B2 W W]

C1 JHT JHTH C2 JHI M
Fig. 1.4

HEAN  caLwAnONS

A 5% . 4
X

&s __ﬁ__t’!—-"——- 514;.5
2

Cc Az__’__.!-JD = M
2
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Your
Mark

1(a)(i)

1(a)(ii)

1(b)(i)

1(b)(ii)

)

Q1
(a)(i)

MIDDLE LOW
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




Select
page

(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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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
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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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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

@
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(¢) 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)
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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
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(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)
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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

Select
page

Your
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
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(¢) 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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2 Fig. 2.1 is a photograph of a cross-section of a vascular bundle in a leaf.
Line AB shows the length of the vascular bundle.

Your
Mark Q2 Mark scheme
(a)(i) Outlines - all lines single, clear and unbroken ;
2(a)(i) Size — occupies at least half of the space provided ;

Detail — oval shape + phloem + 1 other area ;
two other areas shown ;
Label — line to correct area on drawing to show
position of xylem ( vessel) and line labelled “xylem”
5 marks

(a)lii) measurement of AB = 58 mm;

+ 1 mm

A cm/um I other units

line on their drawing and length measured with correct unit ;

Fig. 21 + 1mm

(a) (i) Make a large drawing to show the different regions of the vascular bundle shown in 2(a)(ii) E If.n.o line drawn or position not indicated/line in incorrect
Fig. 2.1. osition
Do not draw any individual cells. correct magnification calculation;
Identify and label on your drawing the position of the xylem vessel as shown in Fig. 2.1. R if units given

ecf if measurement(s) above are incorrect 3 marks

~ | (a)(iii) (xylem) walls thick(er)/large (er)/widel(er);
Ly vesph Y 9

(xylem vessels) round(er) ;
(xylem) has largel(r) cross section area/bigl(ger) ; 1 mark

2(a)(iii)

(b) 1 use of any suitable plant material;

2 put stem/material chosen in (red) dye/add dye to cut
(stem) surface;

| stain it red

3 time for absorption of dye;

2(b) 4 cut (sections) of stem or material chosen;

5 (red stained xylem) will indicate position of vascular
bundle;

I xylem alone 4 marks

EXAMINER MARK
COMMENTS SCHEME




(i) Measure the length of line AB as shown on Fig. 2.1. Include the unit.

Length of AB 5¢?mm ....................................

Select
page

Mark on your drawing a line in the same position as AB. Your
Mark
Measure the line you have drawn.
Length of line on drawing LALPA e 2(al(i)
. . _ length of line on drawing
magnification = longth of AB
Calculate the magnification of your drawing using the information above and your
answers. -
m _ lbngtin bne 00 drany
Show your workirig: Lofgutan = — 7
ld )
T 5p
2(a)(ii)
M L.0F§ magnification ... S
[3]
(iify State one way visible in Fig. 2.1 in which the xylem vessel is different from the phloem
tube.
It X P, VL, D RO oo
............ (1]
(b) The walls of xylem vessels are supported by a chemical calied lignin, which can be stained by 2(a)(iii)
a red dye. This makes the xylem vessel walls easily seen when using a microscope.
Use this information to plan h;wu*you could find the position of the vascular bundles in a stem.
Gt ol . L 8 Lot - St o e 2. Sl o0 phast
0N )22, . 5. TR, b, Lotant .. Gy S b 2(b)

Lomen.. Joss. ks, Goan. 83445, S S, Yo .. By 0. B 200

Thar oo Gl W0, the, Bofs, BV foen B, X e, S
on a-‘yw:w.w-pe oA lompme b ok the wm, ﬁm
(e 00ty #va Unpudar bihe < e Spaple 5 iy 109

Seml (Uows for” AT o The azng, 1) R Vifiud bungde
hdmbsﬂ.m ~ hotushd  plne on Canin L4l -

)

Q2
(a)(i)

m MIDDLE Low

Outlines — all lines single, clear and unbroken ;
Size — occupies at least half of the space provided ;
Detail — oval shape + phloem + 1 other area ;
two other areas shown ;
Label — line to correct area on drawing to show
position of xylem ( vessel) and line labelled “xylem”
5 marks

Mark scheme

(a)(ii)

measurement of AB = 568 mm;

+ 1 mm

A cm/um I other units

line on their drawing and length measured with correct unit ;
+ 1Tmm

R if no line drawn or position not indicated/line in incorrect
Position

correct magnification calculation;

R if units given

ecf if measurement(s) above are incorrect 3 marks

(a)(iii)

(xylem) walls thick(er)/large (er)/widel(er);
(xylem vessels) round(er) ;

(xylem) has largel(r) cross section area/bigl(ger) ; 1 mark

1 use of any suitable plant material;

2 put stem/material chosen in (red) dye/add dye to cut
(stem) surface;

| stain it red

3 time for absorption of dye;

4 cut (sections) of stem or material chosen;

5 (red stained xylem) will indicate position of vascular
bundle;

I xylem alone 4 marks

EXAMINER MARK

SCHEME

COMMENTS




2

Fig. 2.1 is a photograph of a cross-section of a vascular bundle in a leaf.
Line AB shows the length of the vascular bundle.

xylem
vessel

phloem
tube

Fig. 2.1

(a) () Make a large drawing to show the different regions of the vascular bundle shown in
Fig.2.1.
Do not draw any individual cells.
Identify and label on your drawing the position of the xylem vessel as shown in Fig. 2.1.

2(a)(i)

Select
page

Your
Mark

2(a)(ii)

2(a)(iii)

2(b)

)

Q2
(a)(i)

MIDDLE Low

Mark scheme

Outlines — all lines single, clear and unbroken ;
Size — occupies at least half of the space provided ;
Detail — oval shape + phloem + 1 other area ;
two other areas shown ;
Label — line to correct area on drawing to show
position of xylem ( vessel) and line labelled “xylem”
5 marks

(a)(ii)

measurement of AB = 58 mm;

+ 1 mm

A cm/um I other units

line on their drawing and length measured with correct unit ;
+1mm

R if no line drawn or position not indicated/line in incorrect
Position

correct magnification calculation;

R if units given

ecf if measurement(s) above are incorrect 3 marks

(a)(iii)

(xylem) walls thick(er)/large (er)/widel(er);
(xylem vessels) round(er) ;
(xylem) has largel(r) cross section area/bigl(ger) ; 1 mark

1 use of any suitable plant material;

2 put stem/material chosen in (red) dye/add dye to cut
(stem) surface;

| stain it red

3 time for absorption of dye;

4 cut (sections) of stem or material chosen;

5 (red stained xylem) will indicate position of vascular
bundle;

I xylem alone 4 marks

EXAMINER MARK
COMMENTS SCHEME
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(ii) Measure the léngth of line AB:as shewnron Fig. 2.1. Include the unit.
Length of AB .........2. 2 mws,
" ' - o AR Your
Mark on your drawing a line in'the same-position as AB. Mark Q2 Mark scheme
Measure the line you have drawn. (a)i) Outlines - all lines single, clear and unbroken ;
Length of line on drawing _ ](%{)MM 2(a)(i) Size — occupies at least half of the space proylded ;
Detail — oval shape + phloem + 1 other area ;
| o - two other areas shown ;
magnification = engthl "ec;';l rawing Label - line to correct area on drawing to show
ongth of AR position of xylem ( vessel) and line labelled “xylem”
£ e 5 marks
Calculate the magnification of your drawing using the information- above .and your -
answers. & (a)lii) measurement of AB = 58mm;
) ,}..P- + 1 mm
Show your working. SQ A cm/pm | other units
_ 2% line on their drawing and length measured with correct unit ;
’ +1mm
u R if no line drawn or position not indicated/line in incorrect
2(a)(ii) Position
I
magnification ...... >"'23 ..................................... correct magnification calculation;
3] R if units given
ecf if measurement(s) above are incorrect 3 marks
(iii) Stale ohe way visible in Fig. 2.1 in which the xylem vessel is-different from the. pfiloem : .
tubs. (a)(iii) | (xylem) walls thick(er)/large (er)/wideler);
(xylem vessels) round(er) ;
e ! . .
\\"e‘ -.—,c@ewﬁﬂq \Jeszgs\s: GrZ. mdn M\W IR (xylem) has largel(r) cross section area/bigl(ger) ; 1 mark
- . - reaes ] | Z(a)(iii) | -
() The walls of xylem vessels are supported by.a chemical called lignin, which can be stained by (o) 1 use of any suitable plant material;
a red dye. This makes the xylem vessel walls easily seen.when using a microscope. 2 put stem/material chosen in (red) dye/add dye to cut
(stem) surface;
Use this information to plan-how you- could find the position of the vascular bundles in a stem. | stain it red
s Yee d-v\c fo.emves. e FOTIVESES: ) XSeér NG e, 3 time for absorption of dye;
2(b) 4 cut (sections) of stem or material chosen;
o oro\-tn\-o Qv\&- \-\-e veseloc Suntle, \oelt E‘W o \cooe oclon 5 (red stained xylem) will indicate position of vascular
'T‘ . A\e bundle;
‘H’@}r 1% d‘ai{}- TedINS b"w Sovmd I xylem alone 4 marks
EXAMINER MARK
COMMENTS SCHEME




2 Fig. 2.1 is a photograph of a cross-section of a vascular bundle in a leaf.
Line AB shows the length of the vascular bundle.

xylem
vessel

-phloem
tube

Fig. 2.1

(a) (i) Make a large drawing to show the different regions of the vascular bundle shown in
Fig. 2.1.
Do not draw any individual cells.
Identify and label on your drawing the position of the xylem vessel as shown in Fig. 2.1.

2(a)(i)

Select
page

Your
Mark

2(a)(ii)

2(a)(iii)

2(b)

)

Q2
(a)(i)

MIDDLE Low

Mark scheme

Outlines — all lines single, clear and unbroken ;
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