Standard Grade Biology - The Biosphere


[image: image1.png]20

18
16

Paramecia
. per 100 cm’?

Population 12
density 10

\\ Organism X
per Tem’

[ R N N =)

0 2 4 6 8 10 12 14 16 18 20
Time (days)

ki & = ETN iy S S R S




Paisley Grammar School Biology Department

Standard Grade

[image: image2.png]Stage A B (& D

280
260
240
220 - O
200
180

Population -
120

100
80
60
40
20

0 2 4 6 8 10 12 14 16 18 20
Time (days)




The Biosphere Homework Booklet

	Name
	

	Teacher
	

	Homework
	Date Due
	Comment

	1: Investigating and Ecosystem
	
	

	2: How it Works 1 
	
	

	3: How it Works 2
	
	

	4: Control and Management 1
	
	

	5: Control and Management 2
	
	


Homework 1
Investigating an Ecosystem












         KU   PS
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1.
What is the meaning of the term ecosystem?
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__________________________________________


__________________________________________      (1)

2.
Give an example of a sampling technique and describe how 

you use it to sample organisms.



___________________________________________

___________________________________________
(2)

3.
For the sampling technique discussed in question 2 identify 

a possible source of error.

___________________________________________   (1)

4.
How might this error be overcome?


___________________________________________   (1)

5.
What does the term abiotic mean? 


___________________________________________
(1)

6.
Identify two abiotic factors.
__________________

___________________________________________     (2)













      KU  PS

7.
For one of your chosen abiotic factors in question 6 give 

an example of a technique used to measure it and describe how you would use this technique.






                 

___________________________________________


___________________________________________
(2)

8.
Describe the effect of an abiotic factor on the distribution 

of an organism:

(i) State the abiotic factor
_________________

(ii)
    Name the organism

_________________

(iii) Discuss the effect of the abiotic factor on your chosen organism.





         

________________________________________


________________________________________ (2)
9.
What is meant by the term biotic factor?


        


____________________________________________ (1)

10.
Identify two biotic factors.      ____________________


__________________________________________     (2)

11. 
The following results were obtained during a fieldtrip to             KU  PS

a wood.

 Quadrat 


1
2
3
4
5

Number of snails
2
4
3
0
6


Calculate the average number of snails

___________   (1)

If each quadrat has an area of 0.25m2 estimate the abundance of snails in the wood which has a total area of 1000m2.










____________ (1)
12. 
Why is this an estimate and not the actual number of snails in the wood?


_____________________________________________


_____________________________________________ (1)

13. Some features of six fresh-water organisms are shown in the table below.      KU   PS

	Organism
	Legs
	Shell
	Suckers

	 Ramshorn snail
	none
	coiled
	none

	 Flatworm
	none
	none
	none

	 Water mite
	4 pairs
	none
	none

	 Freshwater cockle
	none
	hinged
	none

	 Mayfly nymph
	3 pairs
	none
	none

	 Leech
	none
	none
	present


(a) Use the information in the table to complete the key below. Write the

 correct feature on each dotted line, and the correct name in the empty box.















(3)

(b) Which features could be used to distinguish between a freshwater cockle  and a ramshorn snail?

  


____________________________________________________      (1)

KU  PS

14.
The table below contains information about some  species of fish.

	Species
	Size of scales
	Number of dorsal fins
	Barbels

	 Burbot
	small
	two
	present

	 Pike
	large
	one
	absent

	 Eel
	small
	one
	absent

	 
	
	
	

	 Grayling
	large
	two
	absent

	 
	
	
	

	 Miller's thumb
	small
	two
	absent


Use the information from the table to complete the boxes of 

the paired statement key below.

1
Large scales
go to 2


Small scales
go to 3


2   One dorsal fin



Two dorsal fins




           (1) 

3   Barbels present






go to 4


    (1)

4


 Eel







 ………………..  Miller’s thumb          (1)


Total marks  25

Homework 2
How it Works 1













      KU  PS

1.
What are the meanings of the following terms?

(a) Habitat __________________________________

(b) Population ________________________________

(c) Community _______________________________

(d) Producer  ________________________________


(e) Consumer
_______________________________   (5)

2.
Design a food chain with four links.



        

_________
_________
_________
________ (2)

3.
Study the information in the table below:




	Consumer
	Food

	Water flea
	Algae

	Caddis fly larva
	Pond weed, algae

	Snail
	Pond weed

	Stickleback
	Water flea

	Water beetle
	Water flea, caddis fly larva, tadpole

	Tadpole
	Pond weed

	Perch
	Tadpole, water beetle

	Pike
	Perch, tadpole, water beetle, stickleback


(a)
Construct a food web using the above information.                       KU PS



        (4)

(b)  
What would be the effect on the number of water fleas 

if all the pike were to die?



                  


_____________________________________________ (1)

4.
What do the arrows in a food chain or web represent?
         


_____________________________________________ (1)

5.
Energy is lost at each stage in a food chain or web.  

        State two possible ways by which energy may be lost.



         ____________________________________________  (2)

6.   
In a food chain there is 900 tons of phytoplankton, 90 tons 

of zooplankton and 9 tons of mackerel. Give the ratio 

of phytoplankton : zooplankton : mackerel.












(1)








____:____:____      

Total marks 16

Homework 3
How it Works 2













      KU  PS

1.
Explain the following terms:




(a)
Pyramid of numbers.
_______________________


___________________________________________



___________________________________________   (1)

(b)
Pyramid of biomass
______________________



___________________________________________   


___________________________________________    (1)
(c) Which of the following may not decrease at each successive level of some pyramids? Circle the correct answer.

     Energy

Numbers

Biomass 
      (1)

(d) Choose one of the answers which you did not circle in (c) above and explain why it decreases.

____________________________________________


____________________________________________ (1)

2.
Construct a statement describing growth of a population using   the following words:

	Population
	Birth rate
	Growth rate
	Death rate


__________________________________________


__________________________________________      (1)
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3.
Name four factors, which might limit the size of a population.


__________________________________________








                 

__________________________________________      (2)

4.
Choose two of these factors and state their effects.


__________________________________________         


__________________________________________      (2)

5.
When might competition between two species occur?
         

__________________________________________


__________________________________________      (1)

6.
What might be the effect of such competition?

         


 __________________________________________     (1)













       KU  PS

7. The graph below shows the growth curve of a Paramecium population.

(a)
Tick one box to give the correct description of the population during stages A,B and C.















(1)

(a) Complete stage D on the graph to show the effect of 

an increase in the death rate in the population.

(1)

(b) Explain the shape of the growth curve during stage B.

_______________________________________

_______________________________________


_______________________________________
(1)













      KU  PS

8. 
The following diagram shows the distribution of animals 


living on a rocky sea shore.


(a)  
Which species can survive the greatest range of

 conditions? 



______________________
               (1)

(b)    Give a  limiting factor which could account for the 

distribution of species A. 






_____________________________      (1)

(c)
More of species y was found than species z. Account 

for the apparent success of this type of barnacle.

_____________________________________


_____________________________________      (1)

     











      KU  PS












9.

(a) In the above predator-prey graph label the plotted 

line which represents the predator and the line 

representing the prey.






(1)

(b) Explain your choice.

____________________________________________


____________________________________________  (1)

Total marks
20

Homework 4
Control and Management 1













       KU  PS

1.
(a) Why is it important that nutrients such as nitrogen and carbon are constantly recycled in an ecosystem?

                 


_____________________________________________ (1)


(b) The diagram below shows part of the nitrogen cycle.



Use one letter from the diagram to identify each of the stages in the table below.















(2)

(c) The grid below shows some ways that nitrogen is passed   between organisms and the environment.

Use a letter to from the grid to identify each of the following.


(i) Protein in plants becomes animal protein          ______


(ii) Nitrates in soil becomes plant protein    
    ______


(iii) Atmospheric nitrogen becomes nitrates in soil ______


(iv) Nitrates in soil become atmospheric nitrogen  ______


(v) The stage in which fungi are most important   ______(3)













       KU PS

2.
State four parts of the environment that can be polluted.     


_________
_________
_________
________ (2)

3.
State an adverse effect of using the following as energy source to our environment.


(a)
Fossil fuels
_____________________________ 


________________________________________ (1)

(b)
Nuclear fuel
_____________________________


_________________________________________(1)

4.
What are the three main sources of pollution?

         


______________
______________
____________ (3)

5.
Describe a way in which pollution can be controlled.
        

_____________________________________________ 


_____________________________________________ (1)

6.
What is the meaning of the phrase “organic waste”?
         


_____________________________________________ (1)

                                                                                                              KU  PS

7.
What kind of organisms feed on organic waste?

        


_________________________


        (1)












     KU PS

8.
What effect would a sudden increase in these organisms have on the oxygen level in a stream or river?

                  


_____________________________________________(1)

9.
Explain what is meant by the term “indicator species” and give an example.
         

_____________________________________________

_____________________________________________


Example _____________________________________  (2)

10.
Describe the effect of raw sewage being discharged into a river on:


(a) The number of micro-organisms
________________ (1)


(b) The quantity of organic matter in the river 


________________________________________ (1)



(c)
The number of fish ________________________ (1)


Total marks 
22

Homework 5
Control and Management 2

                                                                                                              KU  PS

1.
Give two examples of poor management of natural resources.








                 

______________________________________________


____________________________________________  (2)

2. Give examples of how these poor management practises could be improved.


_____________________________________________ 


_____________________________________________(2)

3.
Name two components of an ecosystem that a farmer has to control.








         

_________________
___________________  (2)

4.
Describe how each of the components in question 3 are controlled.








         

______________________________________________


_____________________________________________(2)













      KU  PS

5. Complete the table below by 

(a)

(i) naming the missing source of pollution 

(ii) giving one example of a pollutant from each of the other main sources















(3)

(b) The list below contains statements about the management of natural resources 

X
Modern agriculture often involves the creation of large areas used to grow one crop.

 Y
Tropical rainforests are burnt to allow crops to be grown.

Z
Rivers and seas are often used for the disposal of sewage material.

Choose one of the statements and describe a problem which may result from it.


Statement ________


Problem ____________________________________


__________________________________________



__________________________________________
(1)













       KU  PS

6. The table below shows the mass of some pollutants entering the air in Britain in one year.

                                                                   

(i) Use the information from the table to add one line to the pie chart below so that it represents the data correctly.













(1)

(i) Label the pie chart to show the correct position 

of each pollutant.





        (1)

(ii) Calculate the percentage of sulphur dioxide in the total mass of pollutants.


sulphur dioxide ________%       (1)

Total marks 
15










Mid tide





High tide 





8





8





16





9





Low tide





A – flat limpet





B – barnacle (species y)





C – tall limpet





D – barnacle (species z)





D





C





B





A





This symbol shows where each species was found.





6





14





18





4





Ammonium compounds





Plant protein





Animal protein





Stage A	Stage B	Stage C 	Answer





increasing	increasing	increasing


increasing	increasing	steady


steady	increasing	steady


increasing 	steady	increasing





Nitrates





Nitrites








8





7





hydrocarbons





      Pollutant		    Mass(units)


Carbon monoxide		100





Sulphur dioxide		34


Hydrocarbons		23


Dust				23


Nitrogen oxides		20


Total				200





Main source of pollution	    		Example of pollutant





Domestic


Agricultural


		


					sulphur dioxide





A			B			 C


  nitrification	   denitrification         decay and decomposition


D			E			F


  nitrogen fixing	      eating		       uptake by roots                   





Stage			Letter


Death and decay


Nitrogen fixation


A stage not involving 


bacteria





G





F





E





D





C





B





A





A





Atmospheric nitrogen





Freshwater organisms.





legs





no legs





3 pairs





………………………





Mayfly nymph





Water mite





shell





no shell





hinged





…………………………...





Ramshorn snail





Freshwater cockle





no suckers





suckers











Leech
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