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Chapter 1: QUICK-CHECK answers


Chapter 1

Answers 
QUICK-CHECK questions
1
Suggest why cells were not discovered by the Greek physician Hippocrates (died 357 BC).

Cells are minute structures that require the use of lenses and microscopes to be seen. The first record of the use of optical lenses was over a century after Hippocrates died. Cells were observed and described after Hooke constructed a sufficiently powerful microscope in the seventeenth century.

2
Who is credited with the discovery of the basic building block of living organisms?

Englishman Robert Hooke (1635–1703) first described ‘cells’ in a piece of cork in the publication Micrographia.

3
Who is credited with the discovery of the cell nucleus?

Scottish naturalist and botanist Robert Brown (1773–1858) first described the nucleus in orchid cells.

4
What was the important contribution by Schleiden and Schwann to biology?

Schleiden and Swann were the first to suggest that cells were the basic structural units of all plant and animal matter.

5
Identify one commonplace idea about the origin of living things before Virchow.

Before Virchow, one idea was that living things could arise from non-living and from dead matter, a process called ‘spontaneous generation’.

6
Which person is more likely to have permanent damage after an accident: person A who survives after blood loss or person B who survives after some loss of brain tissue? Explain.

Person B is more likely to have permanent damage. Because mature brain cells are unable to reproduce, the loss of brain cells (tissue) is likely to have an adverse impact on some function(s) of the individual.
In contrast, blood cells are produced continuously in bone marrow and any loss through an accident is normally able to be replaced, either through natural processes or through a blood transfusion.

7
How many micrometres (µm) are there in a millimetre (mm)?

There are one thousand micrometres in a millimetre.

8
If you had a choice of any kind of light microscope, identify, giving a reason, the most appropriate one for viewing the following:

a
a living amoeba

A phase contrast microscope is regarded as best for viewing a living unicellular organism.
b
a section of stained plant tissue

As the plant tissue has been stained, it is most likely dead tissue. A high-standard light microscope would be appropriate for examination of the general structure and some detail of the organelles, such as chloroplasts in photosynthetic tissue.

c
the transfer of a nucleus from one cell into another.

A differential interference contrast (DIC) microscope is a highly specialised light microscope that shows three-dimensional images of an object or a cell. Use of this microscope would facilitate the transfer of a nucleus from one cell to another by a scientist.

9
True or false? Briefly explain your choice.

a
All kinds of light microscopes use visible light to illuminate objects.

False: As well as the standard light microscope, various kinds of microscope have been developed that use ultraviolet and laser light. Each different kind of microscope has been developed to look at different aspects of living matter.

b
If the objective lens of a light microscope has a 5× magnification and its ocular lens is 10×, then the magnification obtained of an object being viewed is 15×.

False: The final magnification obtained is the product of the magnifications of each of the lenses involved: that is, 5 × 10 = 50. If the objective lens was changed from 5 to 10, the final magnification would be 10 × 10 = 100.

c
The use of an oil immersion lens increases the magnification capability of a microscope.

True: For the lens to be effective, immersion oil is placed on top of the glass slide that holds the specimen to reduce the loss of light due to refraction as it passes from one medium to another. The oil has the same refractive index as the glass that the lens is made of, and the lens is carefully lowered into the oil.

10
If you had a choice of any kind of electron microscope, identify, giving a reason, the most appropriate one for viewing the following:

a
the surface of a layer of cells

Scanning electron microscope: An electron beam from the microscope can be focused onto the surface and scanned across the surface. Electrons from the surface of the cells are released and form a detailed image on a small screen.

b
a section of brain tissue

Transmission electron microscope: The short wavelengths of the electron beams used enable examination of the fine detail within the cells of the tissue.

c
a small insect about 1 mm long.

Scanning electron microscope: An electron beam from the microscope can be focused onto the surface and scanned across the insect. Electrons from the surface of the insect are released and form a detailed image of the insect surface on a small screen.

11
True or false? Briefly explain your choice.

a
Electron microscopes can be used to view living and non-living tissues.

False: Electron microscope techniques can be applied only to dead and specially stained tissue. The short wavelengths of electron beams used would be fatal to living cells.

b
The resolving power of a TEM is greater than that of a LM.

True: TEMs use shorter wavelengths of electron beams that increase the resolving power over the longer wavelengths of light that are used in light microscopes.

c
TEMs and SEMs are equally appropriate to use for viewing minute organisms.

False: An SEM would be used to view the surface of a minute insect. The beams of electrons from TEMs are used to examine the internal structure of cells.
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