Topic 1 and 2
1.
A red blood cell is 8 μm in diameter. If drawn 100 times larger than its actual size, what diameter will the drawing be in mm?

A.
0.08 mm

B.
0.8 mm

C.
8 mm

D.
80 mm

(Total 1 mark)
2.
What do diffusion and osmosis have in common?

A.
They only happen in living cells.

B.
They require transport proteins in the membrane.

C.
They are passive transport mechanisms.

D.
Net movement of substances is against the concentration gradient.

(Total 1 mark)
3.
Which of the following characteristics found in a structure necessarily indicates that it is alive?

A.
The presence of genetic material

B.
The presence of a lipid bilayer

C.
Metabolism

D.
Movement

(Total 1 mark)

4.
Which of the following does not occur during interphase?
A.
Replication

B.
Translation

C.
Cytokinesis

D.
An increase in the number of mitochondria

(Total 1 mark)

5.
Which pair of features is correct for both a human liver cell and an Escherichia coli cell?
	
	Human liver cell
	Escherichia coli cell

	A.
	contains DNA associated with protein
	contains naked DNA

	B.
	has 70S ribosomes
	has 80S ribosomes

	C.
	contains mitochondria
	contains mitochondria

	D.
	contains DNA enclosed by a membrane
	contains DNA associated with protein


(Total 1 mark)

6.
If a mitochondrion has a length of 5 µm and a student’s drawing of the mitochondrion is 10 mm, what is the magnification of the drawing?
A.
×0.0005

B.
×0.5

C.
×200

D.
×2000

(Total 1 mark)

7.
What is the difference between the structure of all prokaryotes and all eukaryotes?
	
	Prokaryotes
	Eukaryotes

	A.
	cell wall
	no cell wall

	B.
	chloroplasts
	no chloroplasts

	C.
	flagellum
	no flagellum

	D.
	nucleoid
	nuclear envelope


(Total 1 mark)

8.
What does facilitated diffusion across a cell membrane require?
	
	A pore protein
	ATP
	A concentration gradient

	A.
	yes
	no
	no

	B.
	no
	no
	yes

	C.
	yes
	no
	yes

	D.
	no
	yes
	no


(Total 1 mark)

9.
How do prokaryotic cells divide?
A.
By mitosis

B.
By meiosis

C.
By budding

D.
By binary fission

(Total 1 mark)

10.
The diagram below shows a plasma membrane. What is molecule X?


[image: image1.wmf]
A.
Cholesterol

B.
Peripheral protein

C.
Glycoprotein

D.
Polar amino acid

(Total 1 mark)

11.
What is a difference between a cell in the G1 phase and a cell in the G2 phase of the cell cycle?
A.
A cell in the G2 phase would be smaller than a cell in the G1 phase.

B.
A cell in the G2 phase would have more mitochondria than a cell in the G1 phase.

C.
A cell in the G1 phase would have more DNA in its chromosomes than a cell in the G2 phase.

D.
DNA replication occurs in the G1 phase but not in the G2 phase.

(Total 1 mark)

12.
If a Sequoia sempervirens tree is 100 m tall and a drawing of it is 100 mm tall, what is the magnification of the drawing?
A.
×0.001

B.
×0.1

C.
×1.0

D.
×1000

(Total 1 mark)

 13.
Cells in the adrenal gland produce the hormone epinephrine and store it in vesicles. To release epinephrine these vesicles are carried to the plasma membrane and fuse with it. What process is occurring?
A.
Expulsion

B.
Exchange

C.
Excretion

D.
Exocytosis

(Total 1 mark)

14.
The graph below shows the effect of substrate concentration on enzyme activity. What conclusion can be drawn about section X of the graph?


[image: image2.wmf]
A.
The enzyme has started to denature and the reaction slows down.

B.
The reaction has finished and the substrate has been used up.

C.
The enzyme is saturated and is working at its maximum reaction rate.

D.
Some of the enzyme has been consumed and the reaction has reached a plateau.

(Total 1 mark)

15.
What is the source of the oxygen released into the air as a product of photosynthesis?
A.
Chlorophyll

B.
Carbon dioxide only

C.
Water only

D.
Both water and carbon dioxide

(Total 1 mark)

16.
Which diagram represents the polarity of a water molecule?
[image: image3.wmf]
(Total 1 mark)

17.
Which of these molecules is a disaccharide?
A.
Galactose

B.
Sucrose

C.
Cellulose

D.
Ribose

(Total 1 mark)

18.
Which molecule is shown below?


[image: image4.wmf]
A.
Glucose

B.
Galactose

C.
Ribose

D.
Sucrose

(Total 1 mark)

19.
What is replicated by a semi-conservative process?
A.
Messenger RNA (mRNA) only

B.
Messenger RNA (mRNA) and transfer RNA (tRNA) only

C.
Messenger RNA (mRNA), transfer RNA (tRNA) and DNA only

D.
DNA only

(Total 1 mark)

20.
Which of the following colours of light is absorbed the most by chlorophyll?
A.
Blue

B.
Green

C.
Yellow

D.
Orange

(Total 1 mark)

21.
The rate of photosynthesis in the marine seagrass, Zostera marina, was investigated under a range of pH conditions. After a period of darkness, the plants were illuminated at a constant light intensity at 15°C and the rate of photosynthesis was measured. Zostera marina can use both dissolved carbon dioxide (CO2) and hydrogen carbonate ions for photosynthesis. The rate of photosynthesis is plotted on the y-axis on the left. In addition, the concentration of carbon dioxide was measured for each pH investigated and is plotted on the y-axis on the right.


[image: image5.wmf]

[Source: Plant physiology by AMERICAN SOCIETY OF PLANT PHYSIOLOGISTS. Copyright 2008 Reproduced with permission of AMERICAN SOCIETY OF PLANT BIOLOGISTS in the format CD ROM via Copyright Clearance Center.]
(a)
State the carbon dioxide concentration at pH 7.2.

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

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

(1)

(b)
Calculate the percentage decrease in the rate of photosynthesis from pH 7 to pH 7.5.

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

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

(1)

(c)
Outline the relationship between pH and the rate of photosynthesis.

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

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

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

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

(2)

(d)
Suggest how Zostera marina can perform photosynthesis even at very low carbon dioxide concentrations.

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

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

(1)

(e)
Based on the information and data provided, discuss the role of one limiting factor, other than carbon dioxide, and suggest how this would affect the rate of photosynthesis.

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

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

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

(2)

(Total 7 marks)

22.
The effect of temperature on photosynthesis was studied in sweet orange (Citrus sinensis) using leaf discs. The production of oxygen was used to measure the rate of photosynthesis.
Gross photosynthesis refers to the sum of net photosynthesis and respiration. Net photosynthesis was calculated by subtracting the rate of respiration in the dark from gross photosynthesis.
[image: image6.wmf]

[Source: Adapted from R Ribeiro et al. 2006. Ciência e Agrotecnologia. Vol 30. Pp 670–678.]
(a)
Identify the optimum temperature for photosynthesis in this plant.

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

(1)

(b)
Determine the difference between gross photosynthesis and net photosynthesis at 40°C and 50°C.

40°C: ..........................................................................................................................

50°C: ..........................................................................................................................

(2)

(c)
Deduce what happens to the rate of respiration as the temperature increases between 40°C and 50°C.

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

(1)

(d)
(i)
Describe the general pattern of change in photosynthesis in sweet orange as the temperature increases.

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

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

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

(1)

(ii)
Compare the effect of temperature on photosynthesis with the effect of temperature on respiration in sweet orange.

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

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

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

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

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

(2)

(Total 7 marks)

23.
Global atmospheric carbon dioxide levels are rising. A study was carried out to test if the temperature dependence of photosynthesis was altered by elevated atmospheric CO2.
Maize plants were grown in natural sunlight in controlled environmental chambers at different temperatures using current atmospheric and doubled CO2 levels.

The graph below shows daily patterns of CO2 exchange at three different temperatures.
Open shapes (○, Δ, □) represent current atmospheric CO2 levels and closed shapes (●, ▲, ■) represent elevated CO2 levels.



[image: image7.wmf]

[Reprinted from: Kim, S H et al. 2007. “Temperature dependence of growth, development, and photosynthesis in maize under elevated CO2”. Environmental and Experimental Botany. Vol 61. Pp 224–236.]

(a)
(i)
State the time at which carbon dioxide exchange rate is maximal.

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

(1)

(ii)
Explain the reasons for maximum carbon dioxide exchange rate at this time.

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

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

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

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

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

(2)

(b)
State the temperature that resulted in the highest rate of photosynthesis under current atmospheric conditions.

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

(1)

(c)
Using the data in the graph, discuss whether rising carbon dioxide levels in the atmosphere will increase growth rates in maize.

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

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

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

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

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

(2)

(Total 6 marks)
24.
(a)
Outline the bonding between DNA nucleotides.

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

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

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

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

(2)

(b)
Explain how chemical bonding between water molecules makes water a valuable coolant in living organisms.

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

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

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

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

(2)

(c)
Describe the movement of water across membranes.

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

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

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

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

(2)

(d)
State the role of water in photosynthesis.

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

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

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

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

(2)

(Total 8 marks)

25.
The electron micrograph below shows an E. coli cell.



[image: image8.wmf]
[Source: www.microbiology.umaryland.edu/images/bact_em.jpg]
(a)
Identify the structures labelled A and B in the electron micrograph above and state one function of each.

A:
Name
.......................................................................................................

Function
.......................................................................................................

B:
Name
.......................................................................................................

Function
.......................................................................................................

(2)

(b)
Compare prokaryotic and eukaryotic cells.

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

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

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

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

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

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

(3)

(Total 5 marks)
26.
(a)
State the property of stem cells that makes them useful in medical treatment.

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

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

(1)

(b)
Explain how multicellular organisms develop specialized tissues.

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

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

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

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

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

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

(2)

(c)
Outline some of the outcomes of the sequencing of the human genome.

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

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

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

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

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

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

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

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

(3)

(Total 6 marks)
27.
(a)
Define osmosis.

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

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

(1)

(b)
Outline how transport occurs across membranes by facilitated diffusion.

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

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

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

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

(2)

(c)
Explain how the properties of phospholipids help to maintain the structure of cell membranes.

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

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

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

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

(3)

(Total 6 marks)
28.
(a)
Define active site.

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

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

(1)

(b)
Explain enzyme-substrate specificity.

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

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

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

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

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

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

(3)

(Total 4 marks)
29.
(a)
State the type of bonds that

(i)
connect base pairs in a DNA molecule.

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

(1)

(ii)
link DNA nucleotides into a single strand.

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

(1)
(b)
Distinguish between DNA and RNA nucleotides by giving two differences in the chemical structure of the molecules.

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

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

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

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

(2)

(c)
Explain the role of transfer RNA (tRNA) in the process of translation.

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

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

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

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

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

(2)

(Total 6 marks)
30.


(a)
Escherichia coli is a unicellular organism, so each cell must carry out all of the processes required for life. Outline the functions of each of the structures in the cells of Escherichia coli.
(9)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(b)
Compare the use of carbohydrates and lipids in energy storage.

(4)

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

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

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

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

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

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

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

31.

(a)
Compare simple diffusion with facilitated diffusion as mechanisms to transport solutes across membranes.

(5)

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

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

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

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

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

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

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

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

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

(b)
Describe the process of endocytosis.

(5)

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

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

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

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

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

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

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

32.


(a)
Draw a labelled diagram showing the ultrastructure of a typical prokaryote.

(4)

(b)
Outline how three different environmental conditions can affect the rate of photosynthesis in plants.

(6)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

33.



(a)
Draw and label a diagram of the ultrastructure of a liver cell.

(4)

(b)
Explain how mitosis produces two genetically identical nuclei.

(8)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(c)
Outline one therapeutic use of stem cells.

(6)

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

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

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

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

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

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

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

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

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

34.
(a)
Outline condensation and hydrolysis reactions using a different example for each.
(5)
......................................................................................................................................

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

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

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

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

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

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

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

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

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

(b)
Outline the effect of temperature and substrate concentration on the activity of enzymes.

(4)

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

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

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

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

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

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

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