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Grassland is an important breeding habitat for some birds, Thesa birds feed on plant materlal and
invertabrates. Blediversity of the habitat is maintained by domestic herbivores, such as sheep,
cows and goats, grazing an growing plant material,

A group of students investigated the effsct of grazing by domestic herbivores on the plant
biodiversity of a grassland as measured by Simpson's Index of Diversity. They imestigated two
areas. One area was grazed by herbhvores and the other area was not grazed for many years
because it was surroundad by a fence to keap out the harbivoras.

{a) State the data that the students would have collected from the grazed and ungrazed areas o
calculate Simpson's Index of Diversity. P
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(b) Describe a random.(unblased) method which the studants could have used to collect the data
neaded to calculate the biodiversity of the plant species in the two argas.

The description of your method should be detalled enough for ancther person to follow.

Mtt»mhmmsmgﬂf&fﬁ;mea.aWﬁ%{ﬁhmmfmsnf

.%biﬂd.ﬁﬂ.ﬂe&‘{ﬂi&ﬁdlﬂﬂnﬂiﬁﬁﬂwh'hﬂﬂniﬁaﬁﬂﬁ
A ragdamty,. eaz.l . ucithac. dhe. ceteinined.......
A areh 2 g Ane.. graned.. laacl-. R st o canddom

Ofcbete... o place.. doe. quadads... B avevel . bas-
in€ac:/5\%mﬁ«m.;1dsmﬁj%ﬁn{ﬂ'erm%ﬂfffwﬂ
lfplanks... carlfudly...a0d. detudate... . he.. oamber. of.

..... e plants...in..eath...speasas... flan.ald. He.quadiah.
“ie..de.aol...oeed. T kamw... e _name..of-The. Specie

HHEMLING

1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)

1(d)(iii)
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Select
page

4

Your
Mark

)

MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or A count the number in different
population of each type of / sort species
of / species present (in the A in context of any named
sample) ; organisms
total number of individuals / all
populations (of all species);

(b) any 8 from: | any ref. to standardising

1 ref. to sampling in both areas /
grazed and ungrazed ;

2 any idea of marking out the area
to be sampled ;

3 use a method of generating
random numbers (to use
coordinates);

4 use a (frame or point) gquadrat
(for individual samples) ;

5 place (quadrat AW) at
coordinates ;

6 ref. to method of identifying or
distinguishing different species /
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the
population of / each

type / sort / species present (in
quadrat / plot)

or

the total number of all the plants
present (in quadrat / plot) ;

environmental factors.
1 if listed as the independent
I ref. to transects

e.g. tape measures / use string
and marker pole / make a grid of
plot

e.g. random number generator /
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is
the counting frame

spelling of quadrat must be
correct at least once

A descriptions, e.g. frame placed
on the ground

e.g. photographs / key / app /
expert / nature guide / AW

A using letters or numbers for
different species

| percentage cover / abundance
scale

EXAMINER

COMMENTS

MARK
SCHEME




2facettast. planks st be akle.t. 2det. fy... tat
dhey... A 41 dffeseat..Apcies... o plant=. Usigq..
n »{’hﬂn ,,,,, sane... Aedad. nuaber...of . quadiatS g copeadt...
A r;m;e{ure, AnSiel €. 0. fease. dheadl s, fas. ...
..w!ﬂrqmpi ..... Lacel = The...Aeble.. shmtpf Lol as. Loilng-

Mo, of cngliocd o 15
qﬁxﬁeitnnd B s POV

T

— . G S
l"f,?ﬂ ::mﬂHF hm.rﬂ, fte mﬁlm.m&ru.{ja - Alessa. ,c?far}f Speced -
e uvih e st Ang.. o, q‘ar _____ ,ﬁml :}nf __________________
Jq:fdx ok F}wwsrh .. mm.iﬁ__:ﬁiﬁ_:sfﬂmﬁf _________________
Letagd..nn
whert. nlis. ...
.......... NLas dhe...
t@%mm@fﬂm{s Jﬁmrsu.& fpfmf—ﬁ . giascal fuax.
GABLA.. Janel.. The..a0cwed. dbtninee] . il Jot... 4. ou0,
Lieald vadel.. from 0. b A Ay ol do. mete
Lhaws.. S speeied... e\ = . ek closet Ao L.
Abaes... ggh...plait.. fsﬁmaﬁ'ﬁ We. il oo, ...

w&m ﬁﬁhﬁ Qta:pwvtf; ndles.. o,{- Qmem

mﬂmfw

] rEnT s jﬁmgd Landsi

Simgan’s. buckes...by... !rﬁ[ [3@*{

1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)
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Your
Mark Q1 Mark scheme
Expected answer Extra guidance
(b) 8 same size quadrat / same e.g. 10 quadrats in each plot
quadrat AW ; I repeat 3 times and find a mean
9 same size plot in each area ; A if only replicate with different
10 same number of different plots in one area
quadrats / samples per plot ; | repeat 3 times and take a mean
11 replicate the procedure witha | | sampling on same day / next
different plot in a given area ; week
12 sample at different times of
year / seasons ; )
13 safety I low risk
any 1 from: A any ;uitable exgmple —_thorny
o ) / stinging plants, insect bites /
* ref. to injury / getting lost and stings, snakes, belligerent grazing
staying with group ; animals and a suitable precaution
e allergy to plants and wearing
gloves / protective clothing ; [max8]
e allergy to pollen / hay fever and
wearing mask or taking
medication ;
e ref. to uneven ground /
hazardous plants or animals or
environment and wearing suitable
shoes / protective
clothing ;
EXAMINER MARK
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< %‘;‘;‘;‘ } m MIDDLE Low

The studants also imastigatad tha effect grazing had on the height of one particular species
of plant. Their hypothesis was:

; ight i Your
The T;zl height of the plant is greater in the ungrazed gressland than the grazed Lol Q1 Mark scheme
E ted Ext id
(c) State the independent and the dependent variables in this investigation. 1a) Xpected answer xtra guidance
(c) independent: grazed and / or A type of grass land
independent variable ""“ffa'“"-"l‘ ..... .4 fﬂxﬁ'ﬁ% ........ {ﬁ'T‘ﬁ&lMd ............ _ ungrazed grassland I extent of grazing
el e i 1(b) and 1
dapendent variable ......... mﬁ’ﬂuﬁ*»ﬁ‘mﬁﬂa ........................................ (1] T ot (o) hetght o
(d} Table 1.1 shows the results of their investigation, plant) ;
(d)(i) mode = 864 and [l
Table 1.1 median = 864 ;
height of plant/mm
sample numbes — —
. grazed area _ - _un_grmd area
1 586 _ 58
2 549 B
3 526 864
4 = a01,
5 545 84T
B 538 860 1d)(i)
7 573 864
8 543 87g-- 1(d)(ii)
8 604 Be4
10 611 . B&s, 1(d) i)
mean 587 870
mode 549
- —— ek 1(d)(iv)
median 561 LY
(iy Complate Table 1.1 by writing the values of the mede and median for the ungrazed area.
]
1(e)
- ) :
A : )
847,963, ¢y, ey, Yy, 873, 874,998 a0 7. -
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(i)

(iv}

Use the information and formula below to caleulatethe standard error for these results,

Giva your answers fo 3 gignificant figuras,

Su= S,y = standard error
&= slandard deviation
f=zample size (number of ubset'umionsj
-gmzm:_l. araa: £=2056"
_:unura.ael:_iarea: _&=157"
standard error, grazed area = q%g ...................
standard error, ungrazed area = ir'a“; .................................... [2]

Slandard error Is used to calculate 95% Confidence Intervals-{CI).

The values for the grazed area are 545.3 mm to S85.7 mm. L

Lls;a the r-nrrnula below to calculate the confidence intervals for the ung}ruu:l arneda.,
95%CI = meanx2 5,

Showe your working,

370 — 2(44¢)
F6o-1

8o + 2 (y.a0)
- §79.9

and

and

by 3701':‘[ ............. [Ty 2]
State what information IS galned byrcalculaﬂng the confidence Intervals.
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1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Select
page

4

Your
Mark

)

MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance
(d)(ii) SM grazed = 9.33; max 1 if answers are to 1 dp or 3
SM ungrazed = 4.97 / 4.96 ; ap (9.3/9.329, 5.0/ 4.965)
[2]
(d)(iii) 860.1 ; A ecf from 1(d)(ii)for correct
10 879.9; calculation from incorrect Sy,
[2]
(d)(iv) any 2 from: must be a clear statement

95% confident / sure / certain
that the mean lies within these
limits ;

shows the reliability of the mean ;
the ungrazed mean is more
reliable (because it's smaller) ;

the difference between means is
significant because there is no
overlap between Cl for ungrazed
and grazed ;

R if ref. to accuracy or results AW

ora the grazed is less reliable
(because it is bigger)

[max2]
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() The studenis used the mark-release-recapture method to estimate the population of an
imvertebrate animal found living on the grassland, They used the formula:

number of animals marked in the first sample x tolal number of animals in the second sample
number of marked animals in the second sample

State two precautions the students should have taken to ensure that the results they obtained

wera valid,
b animals. daadk taey. . markedl . werg. guen....
SR L . TN e 05K I IR 00 G55 )

.,.:ﬂ}fﬁ.......m&fﬂ.ml%ﬂf

(f} The population of an invertebrate that feeds on seeds was estimated in beth the grazed and
ungrazed areas. Predict which area would have the greatest populalion and give a reason for
your choice, -

N (7T R )

reason . BeaaassC.. antmed. rimevt- Panks. (grage.an. thedl) .
fnswes” &4 ombinu

[Total: 21)
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1(a)

1(b)

1(c)

1d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)
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MIDDLE Low

Extra guidance

any 2 from:
sample from a large area ;

idea that there is a long enough
time interval, for marked
individuals to mix into the
population / between capture and
recapture ;

idea that the marking technique
must not be toxic AW ;

idea that the marking technique
must not increase / decrease
chances of survival ;

marking technique must not fall
off / be rubbed off / washed off
animal ;

idea that time is not so long that
migration / life cycle changes (of
the species) have occurred ;

| sample size

I any specified times need the
idea of long enough for dispersal

e.g. increases or decreases
chance of predation

A in terms of inhibiting / changing
movement or behaviour

[max2]

ungrazed and because there are
more seeds (to eat) / AW ;

A ungrazed as there will be larger
plants and more places for
inverts to hide from predators /
protection from predators.

[1]

Total [21]
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Girasaland is an impartant broeding habitat for some birds. These birds feed on plant matedal and
invertebrates. Biodiversity of the habliat is maintalned by dmnasﬂc harb".roras. such as sheep,
“cows and goats, grazing on growing plant material. ’

A group of students Inmshgammaﬂemﬁgmlngwwc herbivores on the -pland
biodiversity of a grasstand as measwred by Simpson's Index of Diversity. They investigated two
areas. One area was grazed by hedivores and tha other area was ﬂﬂt graaaci far rn.an-_.r years
bacause it was surrourded by a fence o-keep out tha herbivores.

(@) State tho data ,l]:]at the students would have collactad from thegrabed and ungaaad areas o
calqulslte Simpaon's Index of Dhﬂrﬁut‘; .

@

(b) Mca random (unbiased) method which the.siudents could have used fo collect the data
needad to caloulate the biodivaraity of the plant spécies in the two arcas.

The description of your method should be datalled encugh for an:dhar person to follow.
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1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or A count the number in different
population of each type of / sort species
of / species present (in the A in context of any named
sample) ; organisms
total number of individuals / all
populations (of all species);

(b) any 8 from: | any ref. to standardising

1 ref. to sampling in both areas /
grazed and ungrazed ;

2 any idea of marking out the area
to be sampled ;

3 use a method of generating
random numbers (to use
coordinates);

4 use a (frame or point) gquadrat
(for individual samples) ;

5 place (quadrat AW) at
coordinates ;

6 ref. to method of identifying or
distinguishing different species /
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the
population of / each

type / sort / species present (in
quadrat / plot)

or

the total number of all the plants
present (in quadrat / plot) ;

environmental factors.
1 if listed as the independent
I ref. to transects

e.g. tape measures / use string
and marker pole / make a grid of
plot

e.g. random number generator /
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is
the counting frame

spelling of quadrat must be
correct at least once

A descriptions, e.g. frame placed
on the ground

e.g. photographs / key / app /
expert / nature guide / AW

A using letters or numbers for
different species

| percentage cover / abundance
scale
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1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)

Select
page

4

Your
Mark

)

MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance
(b) 8 same size quadrat / same e.g. 10 quadrats in each plot

quadrat AW ;
9 same size plot in each area ;

10 same number of different
quadrats / samples per plot ;

11 replicate the procedure with a
different plot in a given area ;

12 sample at different times of
year / seasons ;

13 safety
any 1 from:

e ref. to injury / getting lost and
staying with group ;

e allergy to plants and wearing
gloves / protective clothing ;

e allergy to pollen / hay fever and
wearing mask or taking

medication ;

e ref. to uneven ground /
hazardous plants or animals or

environment and wearing suitable
shoes / protective

clothing ;

I repeat 3 times and find a mean

A if only replicate with different
plots in one area

I repeat 3 times and take a mean

I sampling on same day / next
week

I low risk

A any suitable example — thorny

/ stinging plants, insect bites /
stings, snakes, belligerent grazing
animals and a suitable precaution

[max8]
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Select
4 e } MIDDLE Low
The students also |nvsatiga1Q-d the effect grazing had on tha heighl of one particular spacies
of plant. Their hypothésis was:
. ) . Your
The mean height of the plant is greater ih the ungrazed gragsland than the grazed Mark Q1 Mark scheme
grossland, r
. Expected answer Extra guidance
ndant variat this irvestigation.
{c) Statethe. M':*W"dﬂ”“m the depe t=sin this {ﬁ“ 1(a) () independent: grazed and / or A type of grass land
t variable fine *EPE of grasricind rmﬂd nf . ungrazed grassland :
) HWWM:; var wRg e %,xrw‘-'cw R L L I extent of grazing
b Sendent variable fm“"‘m?“* of @ parhediar spetity ... and _ [l
of ¢! 1(b) dependent: (mean) height (of
) {d) 'I_’E_ll_:lla 1.1 shows the msults of their ivestigation. _ .. ) plant) ;
. (d)(i) mode = 864 and [11
twote 1 median = 864 ;
- O & ———————
; : height of plant mim
‘sample number - -
grazed area . ungrazed area
1 586 _ 858
2 549 . - ara
3 Bas . 854
4 &BY o _'9[!1
5 545 . 84T
[ 538 882
7 573 s 1(c)
B 549 s -
9 504 - 864 1(d)(i)
10 B11 888
mean 56T a7 . . 1(d)(ii)
mode 549 Feq
rrsdian ) E51 264 1(d)(iii)
{i) Complete Table 1,1 by writing the values of the mode and median for the ungrazad amté; ! 1(d)(iv)
gad,85%, 862, 864, 86, a-a#r 8%32, .s:fcf 288, 90
1(e)
1(f)
EXAMINER MARK
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{0y Use the Information and formula below to ealculate the standard amor for thess résulig,

Give your answers lo 3 significant figures.

Sy= fﬁ '.S“ = standard arar
== atandard deviation .
n=gimple size (numbir of obsenvations)
razed area: s=205 Q. =4
g T ag‘m grazed - :‘_._,E—-r'?
ungrazed araa: &= 167 MNa
Son wngrezad o 15'1
T Jio
standard error, grazed ares = 'CT _132 .......................................................
A.496 .
standart STFOr, UNGRATEH BIEA = ...\ oo oo ceiccoceeeeastaceastanp e msemt et smsems st dsas s 2]

Standard emor is used to caleudate 85% Confidence Intervals (CT).

The values for the grazed anea are S48.3mm 1o $85,7mm;
(i) UEB.IhE forrnulal balow to calculate the confidence intervals forthe mmlama.

95% CI = mean+2§,, ' B
Show your working. '
810t M-96) 2 | _
ov =870-9.92.
= 26008

= B30 #9492
- S'}qlqz

Print Script

o o sceVHaiA " Ting proBaBI e sy g i g e !

Ahe EarE oep can!‘.“mlz."'ﬂt‘} o be 019 H'I-Hmﬂﬂbv ol ffeverd ©

1(a)

1(b)

1(c)
1(d)(i)
1(d)(ii)
1(d)(iii)

1(d)(iv)

1(e)

1(f)
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MIDDLE Low

Q1 Mark scheme
Expected answer Extra guidance
(d)(ii) SM grazed = 9.33; max 1 if answers are to 1 dp or 3
SM ungrazed = 4.97 / 4.96 ; ap (9.3/9.329, 5.0/ 4.965)
[2]
(d)(iii) 860.1 ; A ecf from 1(d)(ii)for correct
10 879.9; calculation from incorrect Sy,
[2]
(d)(iv) any 2 from: must be a clear statement

95% confident / sure / certain
that the mean lies within these
limits ;

shows the reliability of the mean ;
the ungrazed mean is more
reliable (because it's smaller) ;

the difference between means is
significant because there is no
overlap between Cl for ungrazed

and grazed ;

R if ref. to accuracy or results AW

ora the grazed is less reliable
(because it is bigger)

[max2]
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{e) The students wsed the mark-release-recapture method 1o estimate the population of an
invartabrate animal fund living an the grassiand. They used the formula:

nurhiber of animals marked In the first swlu x total number of animals in the second sample
| ) number of marked animals in tha second sample

State tio precautions. the studénts. should have taken to ehaura that the results they cbtained -

were valid,

g Anirnals dorst (ose Hhewr Aarks: Enough hme i

wen fov markted ond unrovEed cniedle o

tm..igrm:rrqlb-f"'lﬂr'ﬂ-"‘ dorid hurk anrmdls -

o Mothing has happened 40 o

srsniasasrasrsMisnalassnasmanmanniss s paniaasadumad ST TReTP i

framples gre

of e by of caninnels -

------------------------- tmmraspramey

f ¥
edohon, ek on et [2)

Tha lation of an invertebiate that feeds on séeds was estimated (n bath the grazed and
n popu ;
ungrazed areas. Predict which area would have the greatest population and give a reason for

your cholce.
choics UNO7ed avecis: | .. bt
Hatght of Elants ncvenaes ond Frey can a0
vecich o qrecter veproduchve ade and
undergo polinahon. (s produces seeds- [Total: 21]

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1

Mark scheme

Expected answer

MIDDLE Low

Extra guidance

any 2 from:
sample from a large area ;

idea that there is a long enough
time interval, for marked
individuals to mix into the
population / between capture and
recapture ;

idea that the marking technique
must not be toxic AW ;

idea that the marking technique
must not increase / decrease
chances of survival ;

marking technique must not fall
off / be rubbed off / washed off
animal ;

idea that time is not so long that
migration / life cycle changes (of
the species) have occurred ;

| sample size

I any specified times need the
idea of long enough for dispersal

e.g. increases or decreases
chance of predation

A in terms of inhibiting / changing
movement or behaviour

[max2]

ungrazed and because there are
more seeds (to eat) / AW ;

A ungrazed as there will be larger
plants and more places for
inverts to hide from predators /
protection from predators.

[1]

Total [21]
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Grassland ks an important breeding habitat for some birds. These birds feed on plant material and
invertebrates, Blodiversity of the habitat is maintained by domestic herbivores, such as sheep,
cows and goals, grazing on growing plant matérial. : .

A group of students investigated the effect of grazing by domestic herbivores on the plant
biodiversity of a grassland as measured by Simpson's Index of Diversity. They investigated two
areas, One area was grazed by herbivores and the other area was not grazed for many years
becausa it was surrounded by a fence to keep out the herbivores, o

{a) State the data thal the siudents would have collected from the grazed and ungrazed areas o
cakculata Simpson's Index of Diversity, :

kol nuieer of cpedies b dhe ?I;rmd and unﬂ-rdiid ared

cor. o ovaonisms. oot Sperded O

.................................. " 2)

{b) Describe a random (unblased) method Iﬂhk:h the students could have used 1o collect the data
needed to calculate the biodiversity of the plant species in the two areas.

The description of your methad should be detailed anough for ancther parson-to follow.
TG PEAS0. MRS, pMe, g, meued, oF Yanden SamPAMn

ko keke o quadimk.and. pace 3k anwhere in the e,

etk 0. 00k, Quadrak. . Tigte Youe must be, Plodedn e,
Able s SOUBWE e s

................. Spesier, Biveriiy

widthy will, vepreocnt ive. bwdloridl

|

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance

(a) number of individuals or A count the number in different
population of each type of / sort species
of / species present (in the A in context of any named
sample) ; organisms
total number of individuals / all
populations (of all species);

(b) any 8 from: | any ref. to standardising

1 ref. to sampling in both areas /
grazed and ungrazed ;

2 any idea of marking out the area
to be sampled ;

3 use a method of generating
random numbers (to use
coordinates);

4 use a (frame or point) gquadrat
(for individual samples) ;

5 place (quadrat AW) at
coordinates ;

6 ref. to method of identifying or
distinguishing different species /
types / sorts of plant ;

7 ref. to counting / recording of:

number of individuals or the
population of / each

type / sort / species present (in
quadrat / plot)

or

the total number of all the plants
present (in quadrat / plot) ;

environmental factors.
1 if listed as the independent
I ref. to transects

e.g. tape measures / use string
and marker pole / make a grid of
plot

e.g. random number generator /
app / select number from a hat

I throwing of quadrat

must be clear that the quadrat is
the counting frame

spelling of quadrat must be
correct at least once

A descriptions, e.g. frame placed
on the ground

e.g. photographs / key / app /
expert / nature guide / AW

A using letters or numbers for
different species

| percentage cover / abundance
scale
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ang Hente pave '

coCloten do 4 amnere. I< Mhe. Specics diversity
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1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Your
Mark Q1 Mark scheme
Expected answer Extra guidance
(b) 8 same size quadrat / same e.g. 10 quadrats in each plot
quadrat AW ; I repeat 3 times and find a mean
9 same size plot in each area ; A if only replicate with different
10 same number of different plots in one area
quadrats / samples per plot ; | repeat 3 times and take a mean
11 replicate the procedure witha | | sampling on same day / next
different plot in a given area ; week
12 sample at different times of
year / seasons ; )
13 safety I low l’ISk‘
any 1 from: A any ;wtable exgmple —_thorny
o ) / stinging plants, insect bites /
o ref. to |nju_ry/gett|n.g lost and stings, snakes, belligerent grazing
staying with group ; animals and a suitable precaution
e allergy to plants and wearing
gloves / protective clothing ; [max8]
® allergy to pollen / hay fever and
wearing mask or taking
medication ;
e ref. to uneven ground /
hazardous plants or animals or
environment and wearing suitable
shoes / protective
clothing ;
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)

The students also investigated the effect grazing had on the height of one particular species
of plant, Their hypothesis was:

i
The mean height of the plant is greater in the ungrazed grassland than the grazed
grassland.

State the independent and the dependant variables in this investigation.
independent variable ... qHEEED, ...
dependant variable .....080 h@ﬂ“"{'""“—f‘“""t :

(d)- Table 1.1 shows the results of thair investigation.
Table 1.1
o height of plant/mm
sample number B grazed area ungrazed ama o

T 586 , 858
2 g8 | 873
3 526 864
4 589 _ 801

5 545 847
6 . 538 862
7 573 --EB_JI
8 549 87a
9 604 _ 884
10 611 888
mean 587 ' 870
mode 549 Lkt
~ median 561 - 1on

(I} Completa Table 1.1 by writing the values of the mode and median for the ungrazed area.
: (1]

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Extra guidance

Low

(c)

independent: grazed and / or
ungrazed grassland

and

dependent: (mean) height (of
plant) ;

A type of grass land
I extent of grazing

[1]

mode = 864 and
median = 864 ;

[l
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(in)

]

(iv)

Show your working.

Use the information and formula below o calculate the standard error for these results,

Give your answers to 3 significant figures.

__&
S == 5y = standard error
& = standard deviation
n=sample size {number 6f cbservations)
grazed area; | £=208.5
ungrazed area: =157 ,
standard error, grazed aréa= ... B3 . S R

standard error, ungrazed area = B 1t S S S 2]

' Standard error is used to calciilate 95% Confidence Intervals {3

Thie valuas for the grazed area are 548.3mm 15 5857 mim.
Usa the formula balow to caleulate the confidance intervals for the ungrazed area.

85% CI = mean+ 2 5,

a5y, CT . S6Tt &x 44L
_ LseTta92,
— 551+ GeiB4@L

-— 561 e 4’-"!5

ungrazed area ... 21196 mm to ... S62.0%. ... mm [2

State what information is gained by calculating the confidence intervals.

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Q1 Mark scheme
Expected answer Extra guidance
(d)(ii) SM grazed = 9.33; max 1 if answers are to 1 dp or 3
SM ungrazed = 4.97 / 4.96 ; ap (9.3/9.329, 5.0/ 4.965)
[2]
(d)(iii) 860.1 ; A ecf from 1(d)(ii)for correct
10 879.9; calculation from incorrect Sy,
[2]
(d)(iv) any 2 from: must be a clear statement

95% confident / sure / certain
that the mean lies within these
limits ;

shows the reliability of the mean ;
the ungrazed mean is more
reliable (because it's smaller) ;

the difference between means is
significant because there is no
overlap between Cl for ungrazed

and grazed ;

R if ref. to accuracy or results AW

ora the grazed is less reliable
(because it is bigger)

[max2]
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(e) The students used the marksrelease-recapture method to estimate the population of an
inveriebrate animal found living on the grassland. They used Ihe formula:

number of animala marked In the first sample » total number of animals in the second sam&
number of marked animals in the second sample

State two precautions the students should have taken to ensura that the results they obtained
weare valid.

1. Tt showdd have. used. o, nol-doxic atecproof pabb do
...._m.!?.tiﬁ...:!hﬁ..ﬂnimm!ﬁ.&z.#hﬂ.l?....%H!r...?,n,&,.mm:&%-!?.[}.tﬁmﬂiﬂi ......................
mmrﬁﬂdwﬂfhﬁ-"uﬂq’ ...................................................................................

(fi The population of an invertebrate that feeds on seeds was estimated in both the grazed and
ungrazed areas. Predict which-area would have tha gaalaat populatien and gn.re a reason for
your-cholea:

ated Area .
mmh;m Latee
reason .. MaVe, planlsto meve. owasledifiky of Seeds. 08 M. (1]
Seeds howe egn tﬂrﬂil-d Mh{- P!sm.t Loas folfe

[Total: 21]
AL Leesds ton nok h-:-ahﬂmf.:! 5‘3‘ T‘“&"‘j
animals and to are left pemad. )

Y

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(d)(iii)

1(d)(iv)

1(e)

1(f)
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Extra guidance

any 2 from:
sample from a large area ;

idea that there is a long enough
time interval, for marked
individuals to mix into the
population / between capture and
recapture ;

idea that the marking technique
must not be toxic AW ;

idea that the marking technique
must not increase / decrease
chances of survival ;

marking technique must not fall
off / be rubbed off / washed off
animal ;

idea that time is not so long that
migration / life cycle changes (of
the species) have occurred ;

| sample size

I any specified times need the
idea of long enough for dispersal

e.g. increases or decreases
chance of predation

A in terms of inhibiting / changing
movement or behaviour

[max2]

ungrazed and because there are
more seeds (to eat) / AW ;

A ungrazed as there will be larger
plants and more places for
inverts to hide from predators /
protection from predators.

[1]

Total [21]
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