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Answer all questions in the spaces provided.
1  Astudent investigated the response of some small animals called woodlice to various stimuli.
A circular container with a lid called a ‘choice chamber’ was used.
This had four distinct areas:
dry and light
damp and light

dry and dark
damp and dark.

The diagram shows the choice chamber viewed from above.

dry and light dry and dark
damp and light p and dark
The student put 10 woodlice in the choice cham eft them for 20 minutes. The woodlice
were free to move anywhere they wanted in t chamber during that time.
After 20 minutes she drew a diagram to st position of the woodlice in the choice chamber.
This is shown in diagram A.
She repeated this procedure twice, e results shown in diagrams B and C.
! B
dry and ry dry and dry
light and dark light ] and dark
s 4 | ®
woodlice
> ®
damp damp damp damp
and light and dark and light and dark
dry and dry
light and dark
damp damp
and light and dark

© UCLES 2021 5090/61/M/J/21



She recorded her observations in the table.

(@) (i) Countthe numbers of woodlice in each area of choice chamber C and record them in the

table. (1]
conditions number of woodlice mean number
of woodlice
A B C

dry and dark 2 2 9 2

damp and dark 6 5 ,,'L 5‘

damp and light 1 1 2 ‘

dry and light 1 2 A

(ii) Calculate the mean number of woodlice in each of the, fo
to the nearest whole number. Record these results

(b) Construct a bar chart on the grid provided to sho
nearest whole number) found in each area of the ¢

*
QM@{ wod/fc,.e

N,
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(c) (i) Using the data in the table and your bar chart, statz which area of the choice chamber

the woodlice preferred.
z |

) ) b ' .
.......... ﬁlﬁﬂ" L lclZ 8 vL“m\ X b S s 1]

(ii) Suggest where the student should have placed the 10 woodlice when she first put them
into the choice chamber. Explain your answer.

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

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

(iii) Suggest two ways in which the results of this investigation could b

o~ Mma

(iv)

|

[2]
[Total: 14]
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2 The photograph shows a mammalian organ.

(a) (i) Identify the organ labelled D. ........cccooeuueeennnil

(ii) Identify the structure labelled E. .......... /‘«/ ..................................................

3
0&0
Q
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(b) In the space below, make a large drawing of structures D and E as they appear in the
photograph. Do not include the surface detail of structure D in your drawing.

(5]

(¢) (i) On the phot

Me&&an

(i) On your drawing, draw a line at the same location as the line F-G.

w a line between F and G.

this length.

Measure and record the length of this line.

(ili) Use your measurements in (c)(i) and (c)(ii) to calculate the magnification of your drawing
compared to the photograph. Give your answer to one decimal place.

|mane dhstar@ _ I‘Daﬂnrfb\@j’/"

Space for working. X =
) J—Pof (Slen

magnification x ............ ‘ 'é? ................................ [2]
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(d) The photomicrographs show the detail of the same organ from a smoker and a non-smoker.

Both photomicrographs are to the same scale.

alveolus

blood vessel

smoker
Complete the table to identify two differences betw two photomicrographs. [2]
smoker non-smoker
1 l .
wee  alveols small  qlv.gold

e |
A

F@u;:‘o(ocov % |arsger bloaf vessels

rove

[Total: 15]

%
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3 Astudent investigated the effect of exercise on her pulse rate using the Step Test.

The details of the Step Test are shown below:

The Step Test

1. Repeat the ‘step exercise’ as shown in the diagram continuously fo
2. Rest for 1 minute then count the number of heart beats for ‘15

3. Rest for a further 45 seconds then count the number of h*Xats for 15 seconds.
4. Rest for a final 45 seconds then count the number beats for 15 seconds.

5. Use your results to calculate heart beats per mi pulse rate).

The table shows her results. 0

time after step ats/15 seconds heart beats/minute
exercise/minutes
1 31 124
Azf? 28 112
30 21 84
total number of heart beats 220

(a) (i) Complete the table by calculating the total number of heart beats for the 3 minutes after
the step exercise. [1]

(i) The resting pulse rate of the student before exercising was 16 heart beats in 15 seconds.
Calculate the number of i a1t beats in a minute for this resting pulse rate.

1l .. = [

(ifl) Use your answer 0 (a){if) aiid the data in the table to state the effect of exercise on the
pulse rate of this student.
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(iv) The fitness rating of an individual can be calculated using the formula shown.

24000
total number of heart beats for the 3 minutes after the step exercise

fitness =

fitness fitness rating
60 or less poor
61to 70 average
71to 80 very good
greater than 81 excellent

Use the information given above to calculate the student’s fithe d to determine her
fitness rating.

Space for working.

-----------------------------------------------------------

© UCLES 2021 5090/61/M/J/21



i 1"

(b) The graph shows the pulse rate of an unfit student and a fit student before, during and after
doing the Step Test.
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‘\
(i) Describe the differences in pulse rate betwee &t student and the fit student as
shown in the graph.
. heowt

o 4o
..... e @ o

(i) Usetre
fit student 6 es after starting to exercise.

Space for working. |13

[Total: 11]
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