A student investigated the responses to light and to humidity (moisture) of a species of small beetle, collected from beneath leaves in the forest  The student set up the apparatus shown in Fig. 7.
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After 15 minutes she placed two beetles into the dish, one through hole A and one through hole B.  She then replaced the stoppers.  After a further 15 minutes she observed that both beetles had settled on the moist paper.  The student concluded that this species of beetle preferred moist, dark conditions rather than light, dry conditions.

(a)
(i)
Suggest why the student waited for 15 minutes before putting the beetles into the apparatus.



…………………………………………………………………………………………………………………



…………………………………………………………………………………………………………………

(ii) Why did she place one beetle through each hole instead of both through the same hole ?

…………………………………………………………………………………………………………………

………………………………………………………………………………………………………………..[2]

(b)
(i)
Why was dry paper placed in the illuminated half of the dish ?



…………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

(ii) It was suggested that the experiment could have been improved by placing a chemical drying agent on the paper in the illuminated half of the dish.  Suggest one advantage and one disadvantage of doing this.

Advantage………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………...

Disadvantage…………………………………………………………………………………………………….

………………………………………………………………………………………………………………..[3]

(c) Suggest one likely difference in conditions between the two halves of the dish, apart from light and moisture, and state what could cause the difference.

…………………………………………………………………………………………………………………………….

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

(d) The experiment did not investigate the possibility that the beetles might respond to light only or to moisture only.  Suggest briefly how the experiment could be redesigned in order to study responses of beetles to these two factors separately.  (You may include one or more diagrams).

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………….

            [4]

Fig. 2A shows a section through the apparatus used in an experiment to investigate the behaviour of some small invertebrates.

Fig. 2B shows a surface view of the same apparatus.
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(a)
(i)
Calculate the average number of animals in each region of the apparatus, to complete the table above.        [2]

(ii) Explain why an average number is calculated in experiments of this type.

…………………………………………………………………………………………………………………...

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

(iii) Why were the animals left for 30 minutes before counting them ?

…………………………………………………………………………………………………………………...

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

(b) Suggest which characteristic of living organisms is under investigation in this experiment.

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

(c) Describe the conditions in which 

(i) most animals were counted…………………………………………………………………………………..[1]

(ii) least animals were counted…………………………………………………………………………………...[1]

(d) Suggest a habitat in which you might find these animals living naturally.

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

Fig. 5 shows an apparatus which is used for driving small animals out of leaf litter and then collecting them.

Freshly collected leaf litter was placed in the top of the funnel, as shown, and the light was switched on. After several hours a number of animals had been collected in the beaker.

[image: image4.png]Experiment Region
W, | X | Y | Z

1 2 0 4 | 14
2 5 0 7 8
3 2 1 4 | 13
4 0 3 3 | 14
5 1 1 2 | 16

average

number





(a)
(i)
Suggest two reasons why it is necessary to have a liquid in the collecting beaker.

1. ………………………………………………………………………………………

2. ……………………………………………………………………………………….

(ii) Suggest a chemical which is suitable for use as the liquid.

………………………………………………………………………………………………………..[3]

(b) What is the purpose of the metal gauze, X?

…………………………………………………………………………………………………………….

…………………………………………………………………………………………………………[1]

(c) Suggest two effects, caused by the light bulb, which made the animals move down, out of the litter.

1. ………………………………………………………………………………………………

2. …………………………………………………………………………………………….[2]
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