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{a) (i) UseFig. 2.1 to complete Table 2.1.

Table 2.1

spider web number of insects caught in each web

A

B

total

(2]

(iiy Calculate the average number of inseclts per web in the small section of garden, using
the information in Fig. 2.1 and Table 2.1.

Space for working.

{(iii} The student counted the total number of spider webs in the whole garden and found that
there were a total of 102 spider webs.

Use this information and your answer to part 2(ajil) to esfimate the total number of
insects caught in webs in the whole garden.

Space for working.

{iv) Suggest one reason why the estimaled total number of insecls caught in webs in the
whole garden may not be accurate,
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(b) Fig. 2.2 is a photograph of a spider.

Fig. 2.2

A spider's body has two main parts. The legs are all attached to the cephalothorax which
is the upper part of the body and starts at label X on Fig. 2.2. The lower part of the body is
called the abdomen and is nearest to label Y on Fig. 2.2.
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{iy Make a large drawing of the spider in Fig. 2.2 {0 show its oulline, including its legs.

Label the abdomen.

(5]
{iil Measure the length of the spider between points X and Y on Fig. 2.2. Include the units.
Length of line XY onthe spiderin Fig. 2.2 ..

Draw a line in the same position on your drawing and measure the length on your
drawing.

Length of line XY on the spider in your drawing ...

Calculate the magnification of your drawing using your measurements and the following
equation:

length of fine XY on your drawing
length of line XY on Fig. 2.2

magnification =

Space for working.
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{c) Table 2.2 contains some other dafa collected by the student from the garden ecosystem.

Table 2.2

type of organism

number found in the garden ecosystem

frees 2
bushes 5
other planis 37
herbivores 118
carnivores 14
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{iy Plota barchart of the data in Table 2.2.

[3]
(i) Herbivores and carnivores are animals.
Use the data in Table 2.2 to calculate the ratio of animals to plants.
Show your working and give your answer in its simplest form.
(2]
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Fig. 2.1 shows Asterionelfa, which are microscopic algae that live in fresh water.

x425

Fig. 2.1

{a) (i) Make a large outline drawing of the algae. Do not label your drawing.

[4]
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(il Measure the length of the line AB in Fig. 2.1. Include the unit.

lengthof AB ...

Use the formula to calculate the actual diameter of the algae shown in Fig. 2.1, Includse
the units.

length of line AB
actual diameter of algae

magnification =

Show your working.
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(b} Algae photosynthesise. This process uses carbon dioxide.,

Hydrogencarbonate indicator can be used to determine the concentration of carbon dioxide in
a solution.

colour of hydrogencarbonate indicator concentration of carbon dioxide
purpie low
red medium
yellow high

(Y A student wanted 10 use hydrogencarbonate indicafor {o investigate the effect of light
intensity on photosynthesis in fresh waler algae.

Describe how the student could carry out this experiment.

{iil}y State the name of a pH indicator other than hydrogencarbonate which could be used to
detect a change in pH.
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Fig. 2.1 shows an image of a monarch butterfly, Danaus plexippus.

head

forewing

hindwing

magnification x1

Fig. 2.1

(a) Make a large drawing of one of the hindwings of the monarch butterfly shown in Fig. 2.1,

[4]
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(b) Fig 2.2 shows an image of a viceroy butterfly, Limenitis archippus.

magnification x1

Fig. 2.2

Describe one visible similarity and two visible differences between the viceroy and the
monarch butterflies’ wings.
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{c} A student investigated the relationship between the body mass of monarch butterilies and the
length of their forewings. The student recorded the daia for five butterflies in Table 2.1.

Table 2.1
butterfly body mass/g forewing length/mm
A 0.2 38
B 0.3 42
c 0.5 50
B 0.7 58
E 0.8 62

() Plot a graph on the grid 1o show the relationship belween body mass and forewing

length.

ity Describe the relationship shown on the graph.
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(itiy A student found a monarch butterily with a forewing length of 55 mm. Use the graph to
estimate the body mass of this butterfly.

Show on the graph how you oblained your answer.

............................................................. d
[]
{dy Adult monarch butlerflies feed on neclar. Nectar is a liquid that is produced by planis.
Plan an investigation to determine the types of food molecules that nectar contains.
............................................................................................................................................... [8]
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@0

A6,B3,C4,D6,E8 F9;

(total) 36 ;

(2)(ii)

6;

(a)(iii)

612;

(@)v)

variation in insect populations in different parts of
garden/ unrepresentative sample / some webs difficult to
see / AW,

some insects eaten by spiders/ or fallen off web ;

some insects, too small to be visible / difficult to count ;

some caught organisms may not be insects ;

AVP;

(0]

O (outer line)
single, clear, continuous lines with no shading ;

S (size)
occupies at least half the space provided (must be at
least 75 mm in length) ;

D (detail)
two body parts and 2 chelicerae (on the
cephalothorax) or 2 spinnerets (on abdomen) ;

8 jointed legs, attached to the body in the correct
position and in the correct orientation ;

L (label)
line labelled abdomen ending on the abdomen ;

(b) (i)

length of XY on Fig. 2.2 given as 38.5 mm—41 mm

line XY shown on the candidate’s drawing in correct
position ;

correct calculation ;

max 2 if no units given

©0

A (axes)
labelled with units

S (scale and size)
even scale
bars to occupy at least half the grid in both directions ;

P (plotting)
all five bars plotted accurately + half a small square
bars same width (at least 1 small squares wide)
gaps between bars

(e)(ii)

3:15;
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@) O (utline) single clear line no shading ; 4
S (ize) use at least half available space ;

D (etail) dots visible ;

D (etail) 7/ 8 / 9 sections visible ;
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