
Chapter 6
Answers 
QUICK-CHECK questions
1 
What is the function of red blood cells, white blood cells and platelets?

Red blood cells transport oxygen from the lungs to all tissues of the body and also carry some carbon dioxide from tissues to the lungs.

White blood cells are active in defence against infection through phagocytosis of foreign material, including bacteria; they also play a role in the immune system.

Platelets initiate blood clotting when tissue is damaged.

2 
Name two components that are transported in solution by the plasma.

Components transported in solution by the plasma include: nutrients such as glucose and amino acids, and plasma proteins such as albumen and fibrinogen.

3 
Why do arteries have thicker walls than veins?

The heart pumps the blood at great pressure to ensure that it is transported to the extremities of the body. The thick arterial walls are strong enough to withstand such pressure. By the time the blood has travelled through smaller vessels, including capillaries in tissues, the pressure has been dissipated and the lesser thickness of veins is sufficient to contain the blood during its return transportation to the heart.

4 
In which chambers of a mammalian heart is oxygenated blood found?

Oxygenated blood is found in the chambers of the heart that receive the blood that comes directly from the lungs, namely, the left auricle and the left ventricle.

5
Is blood in each of the following vessels oxygenated or deoxygenated?

a
aorta

The aorta carries oxygenated blood from the left ventricle of the heart.

b
pulmonary artery

The pulmonary artery carries deoxygenated blood to the lungs.

c
superior vena cava

The superior vena cava carries deoxygenated blood from the head, upper torso and arms into the right auricle of the heart.

6 
What does tissue fluid contain?

Tissue fluid, the watery solution that surrounds cells, contains amino acids, sugars, fatty acids, hormones and a range of salts.

7 
What are the three main parts of a closed circulatory system?

The vessels involved are the arteries that carry blood to all tissues of the body, capillaries that transmit the blood through tissues, and veins that carry blood back to the heart. The heart, by its pumping, is the organ that maintains circulation of blood through this system.

8 
What does lymph contain?

Fluid enters the lymphatic system after leaving blood capillaries and surrounding cells. This fluid contains amino acids, sugars, fatty acids, hormones and a range of salts that have not been absorbed by cells. Lymph also contains lymphocytes that enter lymph nodes from the blood.

9 
What is the role of one-way valves in lymphatic vessels?

The valves in lymphatic vessels prevent the backflow of lymph. These valves are necessary because the lymphatic system has no pumping mechanism.

10 
In what form is carbohydrate transported 

a
in blood 

Carbohydrate is transported in the form of the simple sugars, glucose and fructose.

b 
in the liver?

Glucose travels through the liver but, if the supply of glucose exceeds the liver’s needs, this glucose is converted into glycogen for storage in the liver.

11 
Name one gas that animals require from their external environment. What parts of the respiratory system would this gas pass as it travels from the external environment to the respiratory surface of a human lung?

Oxygen is one gas that animals require from their external environment. Oxygen from the air passes from the external environment, in order, through the nose into the nasal cavity, pharynx, larynx, trachea, bronchi, secondary bronchi, bronchioles, terminal bronchioles, respiratory bronchioles, alveolar ducts, alveolar sacs and finally alveoli. 

12
Name one gas that crosses the respiratory surfaces of lungs to enter the external environment of mammals.

A gas that crosses the respiratory surface of the lungs to enter the external environment is carbon dioxide.

13
Give two reasons why a fish can survive in water even though the oxygen in water is only about four per cent of what it is in air.

Fish can survive in water even though the oxygen level is only about four percent of what it is in air because they have low energy needs and hence a low requirement for oxygen for cellular respiration. For example:

· A fish in water is buoyed by the water and hence requires less energy to maintain its balance and support its body weight than a land animal.

· The gills of a fish are in direct contact with the watery environment and hence no energy is required by the fish to maintain the moist nature of its respiratory surface, as is the case for a land animal.

· Fish are typically cold blooded and so rely on metabolism to maintain a body temperature above that of the environment, as is the case for birds and land mammals. 

14
Name one significant difference between lungs and gills with regard to structure and their positions in relation to the remainder of the body of the animal that has them.

Gills protrude from the body of a fish. There is one-directional flow of water through the mouth of the fish, across the gill filaments and then back into the surrounding water.

Lungs are internal structures and energy is expended in breathing air into those lungs and then breathing air out.

15
What are insect spiracles?

Spiracles are the entrances to trachea, tiny air-filled tubes that travel from the surface of the insect into its body, and that provide oxygen for insect cells.

16
What is the pathway for oxygen as it moves from the external environment of an insect to its respiratory exchange surface?

Oxygen in the air moves through spiracles into trachea. The trachea branch to form tracheoles that come into close contact with the body cells of the insect. Oxygen diffuses from the tracheoles to the cells.

17
List the materials that pass into Bowman’s capsule when blood enters the glomerulus of a nephron.

Materials that pass into Bowman’s capsule when blood enters the glomerulus of a nephron include water, glucose, amino acids, a variety of ions (such as sodium, chloride, potassium, hydrogen and phosphate ions) and urea.

18
What is the main excretory product in human urine?

Urea is the main excretory product in human urine, accounting for about 30 per cent of the total excretory products in human urine.

19
In what kind of environment would you expect to find an animal that excretes ammonia?

High levels of ammonia are toxic to living cells, so one would expect organisms that excrete ammonia, such as fish, to have access to copious amounts of water.

20
What would you infer about an animal that had either no, or a very short, loop of Henle in its nephrons?

It is reasonable to predict that, in an animal with no, or a very short, loop of Henle in its kidney nephron, there would be very little re-absorption of water into the body from the tubule in that region.

21
What is the main excretory product in insects?

The main excretory product in insects is uric acid crystals.

22
Name one organism that produces:

a
hypertonic urine

Humans produce hypertonic urine.

b
hypotonic urine

Freshwater fish produce hypotonic urine.

c
isotonic urine.

Saltwater fish produce isotonic urine.

23
Why are root hairs so important to the water transport system of a vascular plant?

Root hair cells are the point of entry of water into a plant. The presence of thousands of root hairs that extend from larger roots produce a very large surface area through which a plant can absorb water from the soil. 

24
Comment on the validity of the following statement: Xylem tissue and phloem tissue each contain different kinds of cells.

This is a valid statement. Although xylem and phloem tissues are both plant tissues and derive from cells with typical plant cell characteristics, the mature tissues have different specialised characteristics, with xylem transporting water and dissolved mineral ions and phloem transporting the sugar products of photosynthesis. 

Many xylem tissue cells develop thickened walls of woody material, the cells die and form lignified tubes, known as xylem vessels, that transport water throughout the plant. Xylem vessels are generally surrounded by a layer of living xylem parenchyma cells.  

All the cells in phloem tissue are living cells and they comprise phloem parenchyma cells and sieve tube elements (cells connecting with each other through sieve plates). The sieve tube elements lack a nucleus and are controlled by companion cells adjacent to them.

25
By what mechanism does water reach the tops of tall trees?

Water moves out through stomata creating a pulling action within the xylem vessels. The tension created is transmitted throughout the water column in the vessels. The column of water is generally maintained as a result of the adhesive properties between the water and the walls of the xylem vessels and the cohesive properties of water molecules.

26
In which part of the vascular tissue would you expect to find a higher concentration of?
a) 
water

a. Xylem vessels

b)            sucrose

a. Phloem

c) 
plant hormone

a. Phloem

d) 
mineral ions?

Xylem vessels

27
What are the gateways in leaves that allow gaseous exchange between a plant and its external environment?

The gateways in leaves that allow gaseous exchange between a plant and its external environment are known as the stomata (singular: stoma).

28
By what means does a plant control the aperture of these gateways?

Each stoma is surrounded by a pair of bean-shaped cells, called guard cells. The aperture of the stoma is controlled by the amount of water in the guard cells. When the cells are fully turgid, a stoma is at its maximum opening. When the guard cells are completely flaccid, the aperture of the stoma is closed.

29
What are plant lenticels?

Lenticels are gateways for gaseous exchange on structures other than leaves. They occur on woody stems and the tough outer layer of some fruits. A small group of parenchyma cells breaks through the bark layer or skin of fruit. Parenchyma cells are relatively thin-walled cells that allow ready movement of gases into or out of the plant stem or fruit.

30
How does gaseous exchange take place between the roots of a plant and the external environment of those roots?

Water in soil contains oxygen in solution. This water is in contact with the moist root hairs on larger roots. Oxygen in soil water diffuses across the moist membrane of the root hairs and into other living cells of the root. Carbon dioxide diffuses from the root into the soil.

31
Explain how the modular structure of plants overcomes their lack of excretory organs.

Many parts of plants can drop or die without serious damage to the ongoing life of the plant. Products of metabolism that are not required by a plant can be stored in various parts of a plant and are removed from the plant when such parts drop.

32
What is one similarity between the transport systems of plants and mammals, and what is one difference?

Similarity: Both provide the cells of the organism with water and other material required for normal functioning and survival. 

Difference: Mammalian systems include the presence of a pump to facilitate the delivery of material at a rate required to ensure normal functioning and survival.


