Problem Solving Practice - Life on Earth.
Biodiversity

1.
The table below shows the relationship between planting density and the mass of see harvested for a cereal crop trial.

	Planting density

(number of plants per square metre)
	Mass of seed harvested (grams per square metre)

	4
	60

	8
	86

	15
	105

	32
	77

	128
	21


What is the percentage increase in mass of seed harvested as planting density increases from 4 to 15 per square metre?


A
  45%


B
  75%


C
  90%


D
105%











(Processing)
2.
The graph shows the variations in the populations of arctic hares and their predators, foxes, in an area.
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What is the difference in the population sizes of the hares and foxes when both populations are at their maximum?
A
  3000

B
16000

C
52000

D
58000















(Selecting)
3.
The small burrowing invertebrate, Corophium, is found in the mud of Scottish estuaries.
[image: image2.png]Corophium (magnified X 6)




Corophium is the major prey of many species of migratory wading birds. These birds are present in large numbers from August to April.

The graph below shows the results of a one year survey on the numbers of Corophium taken on the first day of each month.
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(a)
Describe the changes in the numbers of Corophium from January to December.


________________________________________________________________


________________________________________________________________


________________________________________________________________

2 (Analysing) 
(b)
How many times greater are the numbers of Corophium on 1st June compared

to 1st April?

Space for calculation

__________________ times







1 (Processing)

3. (continued)

(c) 
Using all the information given, explain why there are high numbers of Corophium on 1st August.


________________________________________________________________


________________________________________________________________

1 (Analysing) 
(d)
Predict what would happen to the biodiversity of this estuary if the wading birds stayed all year.  Explain your answer.



Prediction ____________________________________________________
1 (Predicting) 



Explanation ___________________________________________________



_____________________________________________________________

1 (Predicting) 

Energy in Ecosystems

4.
Plants convert 1% of the light energy they receive into new plant material.

In the food chain below, plant plankton receive 100 000 units of light energy.
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How much of this energy is converted into new plant material?

A
10 000 units

B
1000 units

C
100 units

D
10 units

(Processing)
5.
The diagram below shows part of an Antarctic food web.
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Explain why a decrease in sperm whale numbers may lead to an increase in seal numbers.

________________________________________________________________________

________________________________________________________________________

(Analysing)
6.
a)
Carbon is an element which is recycled within ecosystems.

The table below shows the carbon dioxide output (in microlitres per gram per hour) from the leaf litter in a forest over the course of one year.
[image: image6.png]Carbon dioxide output

Month (/g /h)
January 12-5
February 7-5.
March 420
April 325
May 65-0,
June 37-5
July 40-0 -
August 57-0
September 39-0
October 27-0
November 20-0
December 10-0







i)
During which month of the year is the carbon dioxide output from the leaf 

litter greatest and during which month is it at its lowest?
The greatest carbon dioxide output is in
____________________________
The lowest carbon dioxide output is in
____________________________
                                                                                                      1 (Processing)
6. a (continued)

ii)
Calculate the average carbon dioxide output for the year.

Space for calculation




Average carbon dioxide output for the year  ____________ 
[image: image7.wmf]µ1/g/h.
1 (Processing)


iii)
Between which two consecutive months is there the greatest change 
in carbon dioxide output?

________________________ and ________________________
1 (Processing)
Sampling
7.
The animals present in a sample of leaf litter were counted
	Animals
	Number in sample

	ground beetles
	10

	woodlice
	35

	slugs
	5

	centipedes
	10

	others
	10


What is the percentage of woodlice in the sample?

A
35%


B
50%


C
65%


D
70%











(Processing)
8.
Some pupils carried out a survey of part of a moorland using a quadrat. The quadrat was thrown at random on four different occasions. At each of the four quadrat sites, the pupils measured the area of the quadrat covered (percentage cover) by each of two species of plant, common heather and cross-leaved heath.
[image: image8.png]



The pupils also measured the soil moisture in each quadrat using a moisture meter.
[image: image9.png]



The table below shows the results obtained.
	Quadrat site
	Percentage cover

of common heather
	Percentage cover of

cross-leaved heath
	Moisture reading

(units)

	1
	100
	0
	3

	2
	80
	15
	5

	3
	75
	10
	6

	4
	95
	0
	3


8.  (continued)


a)
Use the results to suggest a reason for the distribution of the cross-leaved heath.



_______________________________________________________________



_______________________________________________________________



_______________________________________________________________

1 (Analysing)

b) 
Calculate the whole number ratio of the percentage cover of common heather to that of cross-leaved heath in quadrat number 3.

Space for calculation

Ratio of percentage cover
:_________________ : _________________
1 (Processing)
9.
a)
Use information from the diagrams of invertebrates to complete the following paired



statement key.

The diagrams are not to the same scale.
[image: image10.png]human louse




	1
	Wings present ……………………….……………………………….. Go to
	

	
	

	
	Wings absent …………………………………………………………. Go to 3

	
	1 (Processing) (Selecting) 

	2
	One pair of wings …………………………………………………….. house fly

	
	

	
	
	………………………….. dragon fly

	
	1 (Processing) (Selecting) 

	3
	Four pairs of legs …………………………………………………….. Go to 4

	
	

	
	Three pairs of legs …………………………………………………… Go to 5

	
	

	4
	Body clearly divided into two parts …………..
	

	
	

	
	Body not clearly divided into two parts ………
	

	
	1 (Processing) (Selecting) 

	5
	Hooked claw on legs ………………………………………….…….. human louse

	
	

	
	No claw on legs ………………………………………….…….…….. flea

	
	

	b)
	Give two features mentioned in the key which the human louse and the flea have in common.

1  ____________________________________________________________

2  ____________________________________________________________

	
	1 (Processing) (Selecting) 


Adaptations
10.
The graph below shows the average number of peppered moths, in a woodland, in June of each year over a 10 year period.
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Studies have shown that an increase in the number of dark moths is related to an 
increase in the level of pollution in the atmosphere.

Which of the following best describes what would happen to the number of 
moths if measures were introduced to reduce air pollution in year 10?
	
	Light moth
	Dark moth

	A
	decrease
	increase

	B
	increase
	decrease

	C
	increase
	increase

	D
	decrease
	decrease


(Predicting)

11.
a)
Read the passage below.

Adaptations of Diving Mammals, adapted from Biology by

Neil Campbell

Some air-breathing mammals, such as certain species of seals, whales, and dolphins, have adaptations which enable them to make long underwater dives in search of food.

One diving mammal that has been studied extensively is the Weddell seal (Leptonychotes weddelli), a large Antarctic predator. Adults weigh 400 kilograms. Weddell seals catch large cod and other deep-water fish by plunging to depths of 200 to 500 metres during dives that typically last about 20 minutes. They occasionally submerge for more than an hour, perhaps to escape predators or explore new routes beneath the ice.

One diving adaptation of the Weddell seal is its ability to store large volumes of oxygen in its body. This is possible because the seal has twice the volume of blood per kilogram of body weight compared with a human. Surprisingly, only a small proportion is stored in the blood capillaries of its lungs. About 35% of our total oxygen is in our lung capillaries whereas the Weddell seal holds only 5% oxygen in its lung capillaries.

Another adaptation is the size of the seal’s spleen which can store 24 litres of blood. After a dive begins, the spleen contracts to provide more oxygen-rich blood to the rest of the body. Diving mammals also have a higher concentration of an oxygen-storing protein called myoglobin in their muscles. Consequently, the Weddell seal can keep about 25% of its oxygen in its muscles compared to only 13% in humans. Thus, the Weddell seal has many adaptations which enable it to survive for long periods under water.

Answer the questions based on the passage.

(i)
Give one reason mentioned in the passage why seals need to remain submerged for unusually long periods.




_______________________________________________________
















1 (Selecting) 
(ii)
Describe two diving adaptations of the Weddell seal.




1
___________________________________________________




2
___________________________________________________
















2 (Selecting) 
(iii)
Use the information in the passage to complete the following table.
[image: image12.png]Total oxygen stored (%)

In the lung In muscles In the rest
capillaries of body
Weddell seal 5 25 70

Human





         2 (Selecting) 

Human Impact
12.
Samples of water were taken from a river at a sewage outfall and at a number of points 
downstream from the outfall.

The table below shows the oxygen content of the water at different distances below the outfall.
[image: image13.png]Distance from outfall

Oxygen content

Sample point (m) (units)
1 0 0-10
2 250 0-04
3 500 0-20
4 750 0-40
5 1000 1-00
6 1500 1-28





a)
i)
Use the grid below to plot and draw a line graph to show how the oxygen 


content of the water changes as the distance below the outfall increases.

[image: image14.png]Oxygen
content
(units)

1 - : T T s I
[T T ‘j [ | } | ! ' '
ESRENN IR RN L “ T ) +
aua ; T H
- ‘};‘! T § b bt SIS T
. “4’* |4 + : -1t
T R i ‘ - EEE i I
I O ; - Pl ;
[ ] ! \
i 1.0 L I I i !
0T i N Y H i
i T ! -
T ! 1 ’
| — j i
J . \

Distance from outfall (m)





2 (Processing) 
12. (continued)



ii)
The oxygen content is twice as great at Sample point 4 compared with
Sample point 3.

How many times greater is the oxygen content at Sample point 3

compared with Sample point 2?

Space for calculation

_____________________ times
















1 (Processing) 

iii)
Describe what happens to the oxygen content of the water as

the distance from the outfall increases.
__________________________________________________________
__________________________________________________________
__________________________________________________________

2 (Analysing) 
_1433754456.unknown

