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

'
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(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)
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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
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() 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)
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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
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(iii) Explain the advantage to the seedlings of this growth response.
Traows. Jorards the light.. o the wixle.......
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(iv) Auxins control the growth responses of seedlings.

Explain how auxins control the growth response of the seedlings in potR.
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[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 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
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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
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{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)
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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
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“ 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)
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