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Topic 1 Blology
The structure and function of
a cell

o Identify specialised cells
« Draw and label specialised cells.
» State the specific function or functions of specialised cells
« Use a microscope to observe cell structures

Red blood cells look like round flat discs. They are

Introductlnrl thicker at the edges than in the middle They are
Plants and animals are built up of small units very flexible, This allows them to squeeze through
called cells. Cells are the basic units of life. Cell thin blood vessels without breaking They contain
differentiation takes place when a cell becomes a red pigment called haemoglobin, which carries
specialised to perform a specific function. These oxygen Oxygen is needed for cellular respiration
cells change shape to become muscle cells, skin to produce energy in cells. You will learn more
cells, root hairs, and so on. They now perform a about this later

specific function. Once specialised, these cells lose

their ability to divide The structure and function of a

i X muscle cell
Specialised animal cells

Muscles are made of strings of cells called muscle

Animals, like most plants, have many different fibres. Skeletal muscle has long fibres held together
cells that are specialised and carry out different in bundles. These muscles are attached to the
functions. You are going to look at red blood cells skeleton to allow you to move around Muscles
and muscle cells as examples. contract to allow movement when stimulated by a
nerve. Muscles pull on a bone to create movement
The structure and function of a red Skeletal muscles are always arranged in pairs

When one muscle contracts, the other muscle

blood cell

Red blood cells are carried in the blood of animals
These cells carry oxygen from the lungs to all parts

/ &
of the body. _ R . ——— ‘i
: .. '1“

singla muscle ibre

relaxes

tencon

blood vessel

Figure 1 2 The structure of a muscle showing mamy

muscle libres

Figure 1.1 Red blood cells carry oxygen

Unit 1: The structure and function of a cell 1

Scanned by CamScanner




the surface

: il
Scanned by CamScanner




Microgragh C Micragraph D |

Figure 1.5 Micrograph A, B, C and D

1 L]
2 Make a drawing of two or three cells from each micrograph.
3. Redraw the table below in your Workbook and complete the columns:

Identify the specialised cells shown in micrographs A to D, |

Cell Functien | Specialisation Explain how sach cell's specialisation helps |
) it carry out its function |
Red blood cells | |
Musde cells
Root hair cells | |
Palisade cells | |
Summary

Plants and animals are built up of small units called cells

Cells are the basic unit of life.

Cell differentiation is when a cell becomes specialised to perform a specific function.

Once speclalised, these cells lose their ability to divide.

All leaves have a layer of palisade cells under the upper epidermis.

Their main function is photosynthests so that the palisade cells are packed with chloroplasts.,
Palisade cells are like cylinders that have a large surface arca to Increase absorption of carbon
dioxide and light for photosynthesis.

A large vacuole keeps the cell rigid and supports the whole leal.

Root hairs are tiny cells found on the surface of plant roots

Thelr main function is to increase the root’s surface area to absorb more water and minerals.
Red blood cells carry oxygen from the lungs to the all parts of the body

They look like round, flat discs that are thicker at the edges than in the middle.

They are very flexible and can squeeze through thin blood vessels.

A red pigment called haemoglobin carries oxygen.

Muscles contract when stimulated by a nerve.

Muscles are made of muscle fibres that pull at a particular bone to create movement.

Nerves are connecied to the muscle fibres, causing them to move.

Urit 1: The structure and function of a cell 3

Scanned by CamScanner



/3 .
Scanned by CamScanner




'Hlpi:‘l Blology.
Plant nutrition

«  Describe experiments to determine facton influencing the rate of photosynthesis.
+  Descnibe what happens to the end products of photosynthesis

Identify parts of the Internal structure of a leal

. »  Deseribe how the leaf (s adapted for photasynthesis

=t e

Introduction Photosynthesis
Plants make their own food from simple inorganic  Photosynthesis Is the process in which light
compounds such as carbon dioxide and water energy from the Sun Is trapped by chloropghyll

Animals feed on plants because they cannot make and used to change carbon dioxide and water

thelr own food In this section you will learn about  into carbohydrates. Oxygen is released into the

the process of photosynthesis and how the leaf is atmosphere as a by-product,

saited for photosynthesis. Photosynthesls can be represented by the
following word equation

chlorophyll and sunlight

carbon dioxide + water > carbohydrates + oxygen
ractTanis catalysts producta
radiam energy 1o

Glucoan i3 produced and
stored as starch in the leal
and other parts ol the ptant

) Choygen i relpased

Water and nuinents ars

{akin in through
tha lpaves

\
—
Carbon dicoide i J
.

Fewveri i Trom he sail and
e up thraugh the plant

Figure 2.1 The raw materials [reactants and catalysts) and products of photosynthesis

nit 2 Plant nutrition 5
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2. On the fourth day, untover one of the leaves and let it have feur to six houes of sunlight ‘
|
'.

‘ Hlth leaves and mark them s that you know which leal had some sunlight and which one
. i the dadk.

l#lt Jeaves in bulling water for two minutes, The boiling water kills the cells and prevents
v ' chemibcal reactions from taking place.
Y W‘Iﬁ leaves Inside o test tube. Cover them with the clear methylated spirits and leave the test
L '_ﬁ;h bolling water for ten minutes. (Methylated spirits may catch fire if heated directly)
b, Dip and rinse the leaves in clean warm water.
‘2. lay the Jeaves on a white tile or white paper and cover both leaves with fodine solution

I_ 1. Compare the colour of the two leaves
= What two things dovs this test show you?
= Why didl you test two leaves instead of one?
2. Copy the table below into your exercise book to recurd your observations, You can record your

 conclasions by answering the questions In Ralics.

Note the colour of the leal Note the colour of the leaf stain
Say whether starch was prosent Say whather starch was prasent
| Did photasynthesis take place? Did photosynthesis take place?
e |

The leafl that was expased 10 sunlight tumed blue-black, but the other leaf remained brown This l
shows that planits can make their own food, and that they need sunlight for photosynithesls. |

,

Experiment 2.2

Abm: To show that plants give off oxygen
Materials: matches and 2 splints to light
up. 2 large basing, Z test tubes, 2 glass
funinels, Eladea, or any other type of
water plant, a weak solution of water and
sodium hicarbonate (haking soda)

Procedure

1. Rl both basins with the weak
sodium bicarbonate solution and
place a plant In each (The sodium
bicarbonate will provide the plant
with a source of carbon dioxide.)

2. Invert the glass funnels and place them over the plants Fill the funnels with water

3. Invert a test tube filled with water over each funnel.

4, Place one of the sets in full sunlight and leave it there for at Jeast R to 10 hours.

5. Place the other set Inside a dark cupboard for 24 hours

6. After 24 hours, carcfully remove the test tubes with your thumb over the openings.

7. Tum #ach test tube over and insert a glowing splint into the tube

gk collecting

test hube

wrverted hunnel

Eloxdoa

Figure 2.3 Testing bor oxygen

Urit 2 Plant nutmtion 7

Scanned by CamScanner



SO does ihe
Insufficient

of Fruits and
ml nse

urml.'. develops, The
e leaves therefore

Scannea by CamScanner



Experiment 2.3

Almy To observe thie rate of

photosynihesis

Materials: a large basin, a rest tube, a

glass funnel, Elodea, or any other type

of water plant, an electric lamp, a tape

measure, a clamp stand with o boss

and clamp, 3 stop watch

1. Cuot Eldea stemns at an angle and

uwe your fingers to crush the end

of the stem.

Fill the basin with water

Place the plant in the water as Figura 25 Measuring the rate of photosynthesis |

shown in the diagram.

Invert the glass funnel and place it over the plant

Fill the funnel with water.

Iovert a test tube filled with water over the funnel

Place a light next to the apparatus and leave the apparatus for at least eight hours

PMace the tape measure as shown in Figure 2.5 Measure how far the light is positioned from the

appanatus.

8. Lopok for a stream of bubbles coming from the cut end of the Elodea

10. Count the number of bubbles produced in one minute Repeat for a second minute Repeat for a
third minute. Count and calculate the mean rate of bubble production as before |

11. Move the light further away from the apparatus. Leave for 2 minutes and then take counts of ;
the number of bubbles produced In one minute Repeat the count and calculate the mean rate of !

bubble production as before.
12 Repeal Instruction 10 and 11 another 5 times

F?‘FHP JPH

Questions

What are your results In terms of bubble rate!

What gas do we assume Is inside the bubbles?

Where has the gas come from?

Why does an (ncreasing bubble rate suggest an increasing rate of photosynthesis?

Identify the independent and dependent variables in the Investigation

What effect has light intensity had on the rate of photosynthesls?

. How would you make the investigation more reliable?

8. Explain why you need to leave the apparatus for 2 minutes after moving the light away from the

apparatis

Further investigation

You can also test for other factors affecting the rate of photosynthesis. For example:

- "lhibr I!mpt'ﬂhll! by using hot water. lce, and a thermometer

L 'lhth'urbm dioxide by using potassium hydrogen carbonate In powder form or In solution,

- N

RIS

Unit 2: Plant nutiitian 9
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palisade cells are closely packed together and each
of them contains many chloroplasts carrying out
photosynthests.

The lower halt of the mesophyll 1s made of
spongy cells. They are Irregularly arranged cells
with fewer chloroplasts.

The mesophyll has many air spaces. which
aller carbon dioxdde and axygen to diffuse to and
from the leal cells. The velns running through the
leal carry water and lood to and (rom the leal The
xylem cardes water to the leaf and phloem carries
food away from the leaf, Xylem and phioem are
known as vascular tissoe.

On the lower epidermal fayer, there are small
pores that control the exchange of gases and
warer between the leaf and the atmosphere These
small pores are called stomata (singular stoma)
The pores are surrounded by two guard cells that
control their opening and closing. This controls
the rate of gaseous exchange.

TR

Figure 2.7 The guard cells surreunding a stama

Gases are exchanged during the processes of
photosynthesis and respiration through the
leal, Water Is also lost through the stomata by
transpiration.

In the next experiment you will work In
groups (o learn first-hand about the internal
structure ol the leaf

Experiment 2.4

Alm: Investigate the internal structure of a leal

Procedure
1. Prepare a wet mount for the leaves

Materials: 3 microscope or hand lens, Geranium or Elodea leaves |

—

Place the mount on the stage of the microscope or examine it through a hand lens ‘
List what you see, using Figure 2 6 above for reference Discuss the list In your group,

Diraw a diagram of the leaf as seen under the microscope and show the different cells. Label

your diagram '

oW N

| Experiment 2.5 |

Alm: Investigate the external structure of a leal
Materials: a hand lens, Geraniim leaves |
Procedure

L. Read through the following list of structures and identify the parts on the Geralum leal

*  Thebroad, flat part of the leaf Is called the lamina. The flat surface allows the sunlight to ‘
reach all parts of the blade so that photosynthesis can ocour

The edge of a leaf s called the margin This edge can clther be smooth, rounded or have

jagged points, |

Within the leaf there are veins to carry food and water. The veins form a net-like pattern '

supporting the blade.

The large central vein 1s called the midrib This runs from the base of the blade o the le

al tip

Unit 2! Plant nutrition 11
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Glossary

chiorosis - a condition in plants where they lose
their green colouring and become vellow

diffusion - the movement of a substance from an
area of higher concentration to an area of lower
concentration

epldermis - outer Jayer

evaporation - the change of a substance from a
lhquid state to a gas

lamina - broad, flat part of a leal

margin — edge of a leaf

mesophyll - ininer thsue of a leaf

midrib - large central vein of a leal

osmosis - the movement of a solvent (water)
from where the solvent (water) Is present in a
higher concentration through a wermnl-permeable

Revision questions
1. The part of a cell where photosynthesis

takes place (s called the

A wvacunle B cell membrane

C chloroplast D nucleus 2)
2 The substance that makes cell walls strong Is

A cellsap B cellulose

C cytoplasm D water (2)

3. Study the diagram of a leaf below and
answer the questions that follow

4 5
a) Provide sultable labels lor parts 105 (5)
b} Explain how parts 1, 2, and 3 are sulted
(e the function of photosynthesis and
providing food to the plant. (101
) Explain why leaves are wide and flat. (2
d) Leaves need water to keep their shape
Describe how the leaves absorb water  (4)

membrang 1o where the solven! (water) |5
present in a lower concentration

petiole - attaches the stem to the |eal

phloem - plant vessels carrying food produced In
the plant leaves fo the rest of the plant

stipule - flap at the base of the petiole

sloma - pore in the epldermis of a leaf (plural
stomata)

transplration - a plant’s loss of water through
evaparation at the stomata

transpiration stream - the flow of water through
a plant from its roots 1o Its leaves

veln - the transport system in plants is made up of
velns

xylem - plant vessels carrying water to the leal

4. The volume of oxygen produced per hour by

pond weed in a pond was measured over a
12-hour period. The results are shown in the

graph below

Tha volums ol ox &
producsd par *“L';"Tf(f |

i

/
A

{d-hawr paad

Wi~

|

tl

a) Which letter on the graph represents
12h00 noon? (1)
by Give a sultable reason for your answer
in al above (2
¢) Identify the variable being tested, that
Is, the dependent variable i1
d) Identily the Independent variable (1)
TOTAL: 30

Unit 2 Plant nutrition 13
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Figure 3.2 Tha digestrve system

Hydrochloric acid kills any bacterta and provides
an acld medium to change inactive pepsinogen
Into active pepsin. Pepsin digests proteins into
palypeptides. Hydrochloric acld hydrolyses sucrose
into glucowe and fructose. Rennin, an enzymie

AN LS

present {n children, changes soluble milk protein
caselnogen Into insoluble casein Intrinskc ctor,
also produced by the gastric glands, is néeded to

absorb vitamin B12. The food 1s liquidised during
perstalsis into a thick hiquid called chyme

Unit 3 Human nutritinn 15
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* WER, ek : Mﬂtﬂl the body through the anus,

e liver lies In the uppes ght-hand corner of the

- ‘covering the stomach. It has fva
ﬂal'll lobe and a smaller left lobe
ﬁman:: the alkaline fluld called bile

p of water, ‘bile salts, bile plgments

down ted blood cells), chalesterul

salts Bile {5 used to emulsify fats and

zh,dwthlmtc acid that was
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Pancreas

The pancreas is a gland situated in the curve
formed by the duodenum. The pancreas has
boih exocrine and endocrine functions. It is an
exocrine gland because it secretes ensyme-nich
pancreatic julce into the duodenum Tor digestion
throigh a duct. 1t Is also an endocrine gland,
because It secretes the hormones insulin and

a ﬁﬂfg_ glucagon directly into the bloodstream to control
= 1’." hlood glucose levels in the blood. Bicarbonate juns
11 b" secreted by the pancreas help neutralise the acidic
ASpadly - - chyme as It enters the duodenum
N I A
V=l I | =y l_f-- - |
T Pancreatic [ulce contains the following enzymes

fasty acsds
R = e ; : Pancreatic lipase hydrolyses lipids to glycerol
Figure 3.4 Bile is used to emulsify fats.

and fatty acids. Pancreatic amylase hydeolyses

any remaining starch to maltose. Pancreatlc julce
contalns inactive trypsinogen, which Is converted
to active trypsin by enterokinase, present on the
epidermal cells of the duodenum, to hydrolyse
polypeptide chains into tripeptides and dipeptides
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fables are wswally borm without any teeth, Durlig Fewsed 18 brcken down By two actons

the first few years of your life, a set of milk teeth
developa. Between the ages of six and twelve,
your mllk teeth fall out, one by ome, and are
o \

replaced by a set of permanent (adult) teeth
The milk teeth consist ef Incisors, canlnes and
pre-molars. The permanent set of teeth consists
ol Inctvors, canines, premolars and molary

i i

Activity 3.1 You and your teeth s e
The umd ““h you possess can be Figure 3.8 Mechanical and chemical digeston
given by a dental formula. Since each half of

..HI Itmuhi Jude tzzﬂwh:ﬂ:rﬁhiﬁ Mechanical digestion

sean above that the four types of tooth are Mechanical digestion Is about physically breaking
indicated by their initial letters (i, c. pm. m) down food into smaller pleces The teeth chew and
) grind the food into smaller pleces. This Increases
The dental formula for an adult human 1 the surface area of food for the digestive enzymes

Upperjaw ZelpmZzmi 2123 to work on chemically. The stamach and intestine
Lowerjaw 2cipmZm3 2123 muscular walls also mix the food mechanically by
' contracting and relaxing. You have learnt that this

———— T

1. What do the letters |, ¢ pmand m movement Is called peristalsis
represent? DN L
2. Discuss the structure and function of the Chemical digestion
different teeth. | Chemical digestion happens through the use of
|3 How many teeth should there be in an digestive enrymes, breaking down small pleces of
aduir's mouth in total? Explain how you food into even smaller, soluble ones. The process
arrived at your answer. . begins in the mouth through saliva which contains
4. State the dental formula for a complete set l enzymes, The stomach and small intestine contain
of mifk teeth. digestive enzymes that catalyse the breaking up
of food into particles small enough to dissalyve in
S. Why is the dental farmula for @ human I water and be absorbed Into the bloodstream

paby different to that of a human adult?

& Draw and label a tull set of human milk
teeth on the lower jaw.

The function of enzymes in digestion
Starch, protelns, and lipids (fatsh are broken down
e by eneymes during chemical digestion. Enzymes
are biological catalvsts speeding up the digestive
Dig!iﬂﬂl‘l process in the alimentary canal. Enzymes are
extremely elficient as they work only an specific

The process of breaking down food Into a usable nutrients Enzymes which act on

e

dissolved foem In the digestive system s called «  proteins are called proteases
digestion, There are two types of digestion, + carbohydrates are called carbohydrases
namely, mechanical and chemical digestion. « lipids (fats) are called lpases.

Uakt 3 Human nulntian 19
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4. Leave the tubes In the beaker at room temperature for five minutes. |
5. Test the water In the eakers and the Visking tubing sections for both starch and water
6. Repeat the two tests after 20 minutes. Record your results in a table as shown below

| S minures :

1 20 minutes

Resulty
The tubing in Beaker 1 contained starch and amylase at the beginning At the end of the experiment,
starch was present inside the tubing, but not outside |n the beaker, Glucose was present both inside
and outside the tubing.

The rubing in Beaker 2 contained starch only at the beginning At the end of the experiment,
starch was present inside the tubing, but not on the outside in the beaker Glucose was not present
inside nor outside the tublng.

.

Questions
1. Was any starch or glucose present outside the tubing sections in Beaker | and Beaker 2 at the
beginning of the experiment?

2, Was any starch or glucose present outside the tubing sections after 20 minutes?

3 Why was there no starch present in the water in Beaker 1}

4. Explain why there Is glucose outside the tubing

5 Identify the independent variable of the expeniment. ]

6. What can you conclude from the experiment? |

|
» Fats are broken down Into fatty acds

End Pmdm of d[gestinn and glycerol, These are used to form cell
During digestion, carbohydrates, proteins and membranes, to provide fuel for cell reactions
lipids (fats) are broken down Into simple units that or to surround and protect organs

are then absorbed into the bloodstream to be used

n the body or stored. You have leamt sbout the . The jmportance of digestion

end products above The table below provides a
- Digestion s important as this [s the way in which

vou receive nourlshment to keep your body

L) — healthy. When you have a balanced diet. nutrients
simple sugars are efficiently digested in the digestive system
amino acids Mutrients are absorbed from the small intestine
fatty acds and glycerol inter the bloodstream, All blood carrving food

{rom the digestive system then goes to the liver
* Carbohydrates are digested by enzymes In the liver, any excess food Is stored in the form
into simple sugars such as glucase, fructose of glycogen, From the liver, this nutrient-rich
and galactose. These are used during cellular blood retums 1o the heart that pumps it to the
respiration to provide energy for cellular rest of the body When you do not eat properly, it
activitles, affects your digestive system and causes problems
* Al proteins are broken down into aming such as bloating gas, constipation, diarthooa or a
aclds 1o be used for growth, repair and cramping tummy.
replacement of cells, making enxymes and

hormones.

Limit 3: Human nutntion 21
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Glossary

accessory — In this context, not a primary parnt
of the alimentary canal, but additional to or
associated with it

alimentary - relating to nourishment

anus - the opening at the end of the alimentary
canal

bile - the greenish fluid secreted by the liver to
emulsify fats

botus - soft ball of food that has been chewed

catalyse - speed up a chemical process withoul
undergoing permanent change

chyme - food that has been chewed and partly
digested

deaminate - to remove the amino group from the
amino acid molecule

dental formula - a formula that sums up the type
of teeth in one half of a jaw

emulsify - in digestion, It is to break up fats into
small droplets to be acted upon by enzymes

endocrine - secreting directly Into the

bloodstream

| §
ol s
] L

enzyme - a digestive enzyme Is an organic, protel
catalyst that regulates digestion '

exocrine - secreting through a duct N

faeces - undigested food and waste products that
pass out of the body through the anus

hormone - a substance produced In an organism
that Is transported In tissue like blood 1o
regulate certain functions

nutrition - the process of taking in and using food
substances, that Is, nourlshment

peristalsis - the involuntary wavelike movement
propelling the contents of the alimentary canal

rectum - the end of the colon terminating in the
anus

sphincter - a circular muscle that surrounds an
opening such as at the anus

substrate - substance upon which an enzyme acts

villi = small finger-like structures on the surface

of a membrane such as the inner lining of the

small intestine (singular villus)

Unit 3: Human nutrition 23
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=

nan respiration

= Point ot the didfcrence between inhalisd and exhalid air |
=  Describe the role of the alveoll in gaseous exchange inside the lungs |
| ¢ Explain how the alveoli s adapted for gaseous exchange Inside the lungs

— - = —— i

Introduction Percentage composition of

Your body works every moment of the day. Your inhaled and exhaled air

chest contracts and expands to move alr in and out
all the tme. The alveoll inside the lungs exchange Breathing cnables us to bring In oxygen and to

gases. Ohovgen b transported by the blood to the get rid of carbon dioxide. Air passes through the
whiole body where it is used [or cellular resplration, nose or moulh into the lrachea From the trachea
the process by which cells obtain energy for lile it travels inte the bronchl Into the lungs, through
processes. During cellular respiration, your cells the bronchioles and into the air sacs made up of
produce carbon dioxide and this gas is carried alveall The air we Inhale contalns more oxygen
10 the lungy to be expelled. Cellular respiration and less carbon dioxide than the air we exhale

14 a chermical process pcourring inside cells in The table below shows the gaseous content of

which glucose is used to release energy This only Inhaled and exhaled air

happens in the presence of oxygen. All functions
and activities taking place inside your body require

Exhaled air (%)
16
4.1
Ndragen 78 18
Wate: vapour a small percentage (although vanablel | # larger percentage

Experiment 4.1
Alm: To Investigate the difference in the levels of carbon dioxide in inhaled and exhaled alr

Materials: two large boiling tubes, limewater or bicarbanate indicator, glas tubing two rubber bungs

Procedure
1. Fit two bolling tubes, A and B, with rubber bungs and glass tubiry as shown in Flgure 4 1

Urnit 4 Human respiration 25
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part too!

=

Age

——

Height (m) ar ln-dy mass
(years) =

4. Compare the vital capacities of the students tn vour class. Try to persuade your teacher to take

8. Tabulate the results, together with other Information as shown below, for correlation purpose

A:ﬂvlty group, l.e. an
lﬂtl active, or fl'l_idl'“

| (eg)

6. Lse the apparatus again to find the volume of air which you exhale in a single normal breath
when vou are not at rest. This s called the tidal volume

e e

The role of the alveoli in
gaseous exchange

There are clusters of Liny air sacs, called the alveoli
(singular: alveolus), inside your Jungs. Gases move
into and out from the alveoli in the alveolar sacs

{clusters) through the process of diffusion. Each
lung contains about 70 to 150 million tiny alveoli,

thereby providing an enormous surface area for
the diffusion of oxygen and carbon dioxide Each
alveolus is surrounded by a network of capillaries
allowing the free exchange of gases between the
alveolus and the blood.

The air you breathe in and that passes Into
the alveoli has a higher concentration of oxygen
than the blood In the surrounding pulmeoenary
capillaries. Oxygen dissolves in the moist lining
of the alveolus. It then diffuses across the alveolus
wall and the wall of the capillaries to combine with
the haemoglobin in the red blood cells, forming
oxyhaemoglobin. Blood arriving from the body
cells at the alveolus is rich in carbon dioxide. The
concentration of carbon dioxide In the blood Is
greater than in the alr of the alveolus, so carbon
dioxide diffuses out of the blood into the alveolus,
The air sacs always contaln some alr, even when
we breathe out as hard as we can. If there were no
air Ingide the atr sacs, thieir walls would cave in and
collapse. The gaseous exchange surface would then
be s reduced that we would asphyxiate.
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Glossary

alveolar sac - a cluster of alveoll

alveohi - tiny alr sacs in the lungs allowing the
exchange of gases to and from the bloodstream
asphyxiate - to die from a lack of oxygen and an
excess of carbon dioxide In the bload (alsa to
suffocate) :
breathing - the process in which the lungs pull in
air and expel It

capillary - a thin-walled blood vessel connecting
the arteries and the veins

exhale - to breathe out from the lungs

expel - to force out

haemoglobin - red axygen-carrying pigment in
red blood cells

inhale - to breathe In to the lungs

oxyhacmoglobin - the bright red substance
formed when hacmoglobin combines with
OXYgen

pulmonary - of the lungs or ta do with the Jungs

vapour - molsture contalned in air or in a gas
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~ Topic ): Biology
‘Transport systems in plants

Objectives

= Explain the process of transpiration in plants i
= State the factors affecting the rate of transplration in plants,
*  Measure the rate of transpiration in a plant
* Outline the importance of transpiration for plants.
« Explain the terms plasmolysis and turgidity
*  Describe the effects of water loss and water galn in plant cells

Introduction S

sermi-permeabie -
The movement of water and mineral salts inside membrane ——F——= a° [ P sugar
a plant happens through two main processes =]
diffuston and osmosis. Diffusion is the movement

of molecuies from a region where they are in high water
a higher concentration to where they are less snanrabon
concentrated. This is shown In Figure 5.1 below

levwr water

cancentration

Figure 5.2 The osmosis of water

ﬂ On The difference In concentration of a substance

Q Q0 o0 over distance s called its concentration gradient.
' 0 There exists, for example, a concentration gradient

2
Q0 - o * for water between the soll and the leaves of a

plant. This concentration gradient causes water (o

ﬂ = 0 move from the roots up to the leaves
g

o 0 Transpiration in plants
°Q o P P

ihagh ko Transpiration In plants is the loss of water vapour
AEEATITiO conceniration fraom the leaves Lo the environment. The water
and mineral salts the roots absarb are carried by
the xylem to other parts of the plant, including
to the leaves Here, due to the heat of the Sun,

Figure 5.1 The dffusion of molecules

Osmosis happens, however, when water water changes from a liquid o a gas through
molecules (not a dissolved substance) moves evaporation, The water vapour diffuses through
from where the water molecules are in a the large air spaces between the mesophyll cells 1o
highe atration across a semi-permeable the stomata From here, the water vapour diffuses

membrane to where the molecules are in a lower out into the open alr.
\centration as shown in Figure 5.2;

Unit 5. Transport systems in plants 31
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Stomata distribution: Some plants have more
stomata than others. More stomata are found on
the lower surface of leaves, away from sunlight and
wind Themefore, these stomata will lose less water

through transpiration.

All these factors combine to Influence how much
water is lost by transpiration A shortage of waler
leads to wilting and evenrualiy to the death of a
plant.

Measuring transpiration in a plant

A potometer 1S a device that can be used to
measure the rate at which a leafy shoot draws up
water Since the shoot will draw up water as it
loses it by transpiration, you are able to measure
the rate of transpiration Figure S 4 shows how a
basic potometer Is set up. There are different types
of potometers, but they all have the same basic
fearures. It consists of
1. A length of capillary tube A bubble is
introduced to the capillary tube As water is
taken up by the plant, the bubble moves The
distance the bubble travels in a given time is
determined by the rate of transpiration by the
plant

trap lunnal
I uséd as a reservoir

2, A nservolr By turning the tap on the reserviolr,
the position of the bubbile can be set at the
start of the experiment. Some designs of
potometer use a syringe Instead of a funnel
with a tap

3. A wbe for holding the leafy twig. In Figure
5.4 the shoot s held in place by Inserting a
rubber stopper in the tbe, The hole in the
stopper through which the shoot passes must
be thoroughly greased with petroleum |elly to
keep It alrtight
As the leaves transpire, the plant uses water
[rom the potometer The alr bubble in the
water moves along the capillary tube, showing
the amount of water the plant uses. The water
level in the beaker drops as a result
To investigate factors influencing the rate of
transpiration, a patometer s placed under
different atmospheric conditions such as
placing the plant in a bright light, placing
it near a lan, and placing it in a humid
atmosphere. The speed that the bubble moves
along the capillary tube under these different
atmaospheric conditions will indicate the rate
of transpiration  Below are two experiments to
perdorm with potometers

capiitary tube
with scales

boaker
contmning
wiatler

Figure 5.4 A potometer

Unit 5 Transport systems in plants k|
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Mm the different rates of transpiration of a plant under different atmospheric conditlons

1« : @ lealy twig cut at an angle under water, calibrated tubing, clear plastic tubing, petrolenm
1o seal, @ plastic bag, rubbes band, fan, stop watch, a lamp

A

o

Procedure sty
. Setup a potometer as shown in Figure 5.5. You will notice o
that this is a different model to the potometer shown belore - ealiorated |
s M the potometer on a desk at room temperature. This sirtight ~” poette |
3. Mark the level of water in the calibrated plpette at the start
~ of the experiment, tuka with _ '
4. Measure the water loss eveny 5 minutes for 30 minutes. s |
5. Recalibrate the apparatus by adding water to the calibrated :
' #mm the same level as at the start of the experiment reom condition (contiof) [
|

hf.g}.t I.Eﬂﬂ'

Figure 5.5 Potometers set up for different envirenmental conditions

Cowver the leafy twig with a plastic bag to create humid conditions (B)

5 |
7. Repeat steps 4 and 5 !
8. Now, place a fan in front of the leafy twig. Switch on the fan to create windy conditions (C) ]
. |

. Repeat steps 4 and 5.
10. Place a bright light In front of the leafy twig Switch on the light to increase the light intensity (D)

11 Repeat steps 4 and 5.

Results
1 I:npythe table and I'Hi.‘lrﬂ your results for the different conditions.

Dﬂn a I:nr gnph 10 llluﬂﬂl& your resulls

2
3. Compare the different rates of transplrations under the different conditions
4. What can you conclude from the graph with regard to the influence of environmental conditions
‘on the rate of transpiration?
Unit 5 Transport systems in plants a5
_anehg

Scanned by CamScanner



i _1 “EE Waler

Hower

Scanned by CamScanner



Hypotonic solution

A solution that is hypotonic when compared 1o
the cell sap insfde a cell, Is a solution that contains
a lower concentration of dissolved substances
compared to the cell sap. Water moves by osmosis
into the cell and the vacuole where it mixes with
the cell sap. The water entering the cell causes it to
swell and the cell wall stretches slightly

The stretched wall exerts an inward pressure
on the cell contents. This is called wall pressure
When the cell wall cannot stretch any more,
It results in & bulld-up of inner pressure within
the cell This is called turgor pressure. The cells
are said to be turgid. Turgid cells are firm and
provide support to the plant to maintain its
shape. Turgldity Is essential in plant cells to make
them keep standing upright. Plant cells that lose
much water have less turgor pressure, and tend
1o become flaccid. Further water loss eventually
results in the wilting of the plant.

When a plant cell is turgid, it is swollen, due
to a high fluid content. This high fluid content

increases the mass of the cell
rlfl. s
ii.\- .
‘.‘t_.l‘—"'\ “’lﬂﬂﬂﬂ'
e LIFTRE
N ﬁ‘:'-. , | * I hmﬂ s

Isotonic solution

When a solution s isotonic compared to the cell
sap inside a cell, the concentration of dissolved
substances in the solution is the same as in the
cell sap in the vacuole. In this stale, there Is
equilibrium as the amount of water molecules
moving In equals the amount of water molecules
moving out

Hypertonic solution

When a cell Is placed inside in a hypertonic
solution, the solution is more concentrated than
the cell sap. The cell loses water through osmosis
The flow of water out of the cell makes the vacuole
and cytoplasm contract. If the cells in a plant lose
too much water, they shrink and become Maccid
The plant will have less support, the stem no
longer remains upright and the leaves wilt. If the
outward Mlow of water from a cell continues, the
cell membrane pulls away from the cell wall. This
Is known as plasmolysis As water is lost through
osmosis the vacuole also collapses. As the plant
loses water, the contents shrink reducing the cell
size and mass compared to when it was turgid. We
say the cell has now become plasmolysed

cell

cell wall  membrana \

The call membrana

.’.?r" " weatnf loss pulls away from
Pl — the cell wall
g™

_ﬂ Tha rell sap
ge! shiinks

plnmdﬂid
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«  Osmosis by the movement ol o solvent, such as water, from a solutfon with 4 low conicentratlon
£ross 3 semi-pernieabile membrane to a solution with a higher concentration.
L 5 can elther be lsotonic, hypertonic or hypotonlc when compired to another solution.

~ Bach solution bs measured according 1o the amount of substances dissolved in the water

m solution.

ﬁw swlution contains a lower concentration of dissolved substances In comparison to

tions are isotonic when they have the same concentration of dissolved substances.
that Is hypertonic when compared 10 another solution cantains a higher

oo ton of dissolved substances than the other solution.
*  The movement of water across cell membranies through the process of osmosis Is determined by

whether they are inside lsotanie, hypertonic or hypotonic salutions

Glossary

concentration gradient - the difference in
concentration of a substance over distance

diffusion - the movement of substances from an
area of higher concentration to an area of lower
concentration

Aaccid - soft and less rigid

hypertonic solution - a solution with a higher
concentration of dissolved substances than

another

hypotonic solution - a solution with a lower
concentration of dissolved substances compared
to another

isotonic solution - a solution with a
conicentration of dissolved substances equal to
that of another

Kinetic energy - the energy assoclated with
movermenl!

phloem — plant tissue that carries food away from

the leaf

w
_-.....mu\_.._._..-_. A et e =

plasmolysis - contraction of cell content

potometer - an apparatus used for measuring the
rate of transpiration in plants

semi-permeable - allowing the passage of some
substances and preventing the passage of others

solvent = a substance in which other substances
can dissolve

stomata - pores in the epidermis of a leaf
(singular stoma)

transpiration - loss of water vapour from a plant
through the stomata

turgid - swollen, bloated, puffed up or inflated

turgor pressure - the pressure of water pushing
the plasma membrane against the cell wall of a

plant cell
wall pressure - the pressure exerted on the
cantents of a plant cell by the cell wall
xylem - plant tissue that carries water to the leaf

Unit 5 Transport systems in plants 19
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M‘ﬁm the bady. The heart Is 3 pump that
Wﬂmm as carrier or transport medium
enit substances, moves quickly and under
Mmmmpmauﬂh:bad}r Mhe blood

'Il‘ll‘-h the substances it transpors Is found

vessels.

ﬁﬁ;ﬁaﬂl functions of blood

Blood performs many functions in the body such
s transport of various substances. defence and

homeostasts

=

Tl'all}spbrl: of various substances

Bilo imupuru- Important nutrients and materials
m from the cells. It transports nutrients and
oxyger lu-ll:lhnd}l cells Rlood transports waste

" ‘and urea 1o the kidneys and skin for
. Blood transports white blood cells
-_ les m.litu of infection. Hormaones

y the glands of the endocrine system
arted fo target ergans in the body

Defence

White blood cells prevent the spread ol infection
and disease in the body White blood cells attack
foreign particles and pathogens (germs) in the
body They engull bacteria and waste materials and
digest them. White blood cells release antibodles
and antitoxins 0 destroy harmiul pathogens.
Blood platelets are small, flat discs present in Blood
and they prevent blood loss by helping the blood
to clot quickly,

Homeostasis

The body s exposed to many changes in the
external as well as its internal environment. [t

is important for the body to make continuous
adjustments 1o Keep its intemal environment
stable. The body can functlion only within cenain
parameters and needs (o malntain the equilibrum,
that Is, it must maintaln homeostasis,

Thie enueymes In blood whose funcliion it 18 ©
contral varlous irnportant processes ane sensitive to
temperature and pH. Enzymes work best at 37 °C
and therefore the blood plasma maintains this
temperature to ensure processes within the body
work eificiently. Blood has a pH value of about 7 4
Levels below or above this pH value will affect
enzyme activity and overall cellular metaboliam
Thius, blogd controls the conceniratlon of hydrogen
tons in the body to maintain a pH balance

The levels of water and the concentrations of
salt needed by each body cell are also controlled by
the blood

Unit & Trapsport systems in humans 41
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B a myuscular organ found in

w;tmm between 1he

s, but slightly tilted to the left 1t is

it the size of your fist and protected
hyhﬁm The muscle of the
heart #s called cardiac muscle. Your heart
m&rﬂm 10 keep the blood
moving around yout cinculatory system

Arteries
Artertes carry axygen-rich blood away
from your heart to all parts of your body.
They are found very deep in the body
tissue. Blood is carried under high pressure,
because of the heart's strong contractions.
The arteries have thick muscular walls

surrounding a small cavity
Veins

Veins carry blood containing high
concentrations of carbon dioxide back
In'rwr heart, Veins are found closer to
the surface of the body than (he arteres
Vedns carry blood under low pressure to
the heart and they have a thin elastic wall
surrounding a large cavity that collapses
when it Is empty, Valves prevent the
bicod fromn Mlawing backwards, forcing the
flow in one direction only

Capillaries
Capillaries are tiny vessels that link the artere 1o 1
the velns, They reach every part of the body Thelr 5
walls are one layer thick and they allow gases (0

mw the caplllary walls, Oxygen and 3
diffuse out of the caplllaries and carbon

o .”;ﬂ;!lltrdlﬂm into the capillaries 1o be

EAITAT Ty

prulmenyry wien

el prroes

BT valve

ey e inche

Figure & 2 The structure the heant

wlaath fomse

e e

e fumeC

Figure 6 3 The structure of an artery, vein and capillany

What is the drculatory system?

What components make up the circulatory
system!

What are the functlons of the ditfferent
components of the arculatory system?

Linit & Trangporn systams i humans 43
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The diagram to the right shows different
cells found In blood tissue, Study (1 carefully ’
and answer the questions that follow
a) Identily structures A, B and ( (1)
b) Give one hunction ol struchire i (1)
g)  Give two ways in which cell © is
adapted for 1ts function (4} :

Humans belong to one of tour blood groups
A B AB and O In a recent survey, 400 were .
type A, 109 were type B, 8% were type AB,

45% were type O '
Display this information In a pie chart ()

The photograph shows a red blood cell In a blood clot that has I srned. The fibres labelled X are

produced in the early stages of the clotting process

a) What component ol blood is mainly responsible tor the lormation of these

fibres when blood clots? (1)
b) The average diameter of a real red blood cell Is 0.008 mm. On the
phnlﬂgnph the diameter of thie red blood cell 1s 10U mm Work out the magnification of the
i ' i
photograph by applying the formula below
diameter on photograph = real diameter » magnilication (1)
TOTAL: 20

F~'L‘.:-=-.-un "1'-“"-"-”:"'". 45
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| ﬁﬂ .. down the neck of the style inta
here ane male sex cell fuses with the

& -

" n. Tt q:dm;pum Is filled with starch
pexd for the developing seed. After
v enlarges and develops into
wqtllnnl inside the fruit,
& seeds until they ripen. Many
*no longer needed. The

st 1s thus dry up and fall off

g i‘lt'ﬂf pn"lnatiun Figure 7.3 Qur national flower, the flame lily, 15 one
= : i!nmm mh? lh: of the insect pollinated flowers

Flowers that are pollinated in this way have special
adaptations such as large colourful petals or they
have a definite scent or perfume to attract insects.
Some flowers produce sweet nectar to attract
insects, because insects use nectar for food. Anthers
have sticky pollen grains so they can easily stick

to the insect’s body when it brushes past them to
get to the nectar. The stigma Is also sticky so that
when the insect lands or brushes past it, the pollen
gralns on the insect’s body stick to the stigma.

v [ 1?‘5- -

, "r ’% B Exercise Tl

= :ﬁ ] J. 1. What benefits do flowers get when Insects

FHE TR g P e L. -

T N Yy T
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witherad
cotyledan In the seed iy eNOugh 1o last the seedling until i
has grown some roots,  stem above the ground
and its first leaves, These leaves then Bepin tio
F'IIII*.!'-HI'Il\{"-i"nI‘, that is, to provide foud for the
young growing plant

In the next experiment, you are going to
observe the process of germination closely and
record your observations

"
—t

primary rogt branch roots
4 Stages in the germination of a bean seed

Is kept molst throughout the

I L I_ l, ; =~
- -_'""'f_'::-—-.'_"-Trllli.fr 'l"fk e o
—
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He | ll!! example below and record your observations cach day:

R

—

S o 10 days (the duration of the experiment), observe what happens in each test
ord it. Record the total number of seeds that have germinated in each test tube
scorded to correspond to the associated time interval

rminate under cold conditions? Explain.
nditions necessary for the germination of a seed
sint in thelr development do you think plants must recelve light to survive? Explain

! | Activity 7.2
45 t“;til;?:;ulin::b 1 Wiork in groups to practise calculating the
.. B (ks others it mever | germinaticn rate (as a PEl'tEﬂlligﬂ of seeds in
B Mtiities do 1 germination test | 9VPS Each group wﬂ!nn;l md:ﬂnb:eeds. i
BB s < ccirmisin ermination potential | paper towel o filter paper, 3 resealable P:;umc- |
i 5 s A [ bags, 2 board and pens Follow this procedurs:
e Iﬂn AR F:;;:T;‘:ﬁmm o gq | 1. Flace a piece of folded wet paper towel on
A pe ' the board.
_ ﬂ;‘: ::nn;:: ;Tr;“dj s E 2. Place ren (or multiples of ten) seeds on the
> d wet paper tqwﬂ. (The more seeds you use,
3 RRESRERpaeant as i cou ! the more reliable your results will be. Using
d& yield of their crop multiples of ten makes it easier to
A calculate percentages |

—— e il

— e e

Unit 7: Plant reproduction 5
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L ] .

OElving arganisms looking similar and able to breed with each other Is called a .

.l [
|
[E : |-|
i

' ' (2)
¥ part of the ovary Is called the
ol 2)
lowing diagram of a flower with no bright calour

A

B

c
the parts of the flower labelled A, B and C and provide thelr functions (6)
wer pollinated by Insects or by wind? Give two reasons for your answer (4)
three differences between insect and wind pollinated flowers. (6}
= TOTAL: 20

Revision questions 53
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, the two Fallopian
The feinale

gned to produce
old and protect the
Il develop into the foetus
rs produce hormones

ait'-ﬁllnplln tube, towards the
n occurs in the Fallopian fube

‘of the uterus. This layer
wm. If fertilisation has

Jeads to the vagina and it also
It passes Into the vagina. The
of the vagina stretch during

reproductive system?
Give the mnmmwhm
a)  lestes

3. Draw a flow diagram of the path of a sperm
cell from production to ejaculation.

4 What is the advantage in having the testes
held outside the body In the scrotum?

5  Why would the testes move closer 1o the
body when it is cold and further away from
the body when It Is warm?

6. What is the function of the fermale
reproductive system?

7. ldentify the parn of the female reproductive
system where
a) the foetus develops.

b) thesperm is placed by the penis.

B List the parts through which the osyum

travels

The structure of the sex cells

Throughout the animal kingdom, the structure

of the sperm and ova Is similae The nuclel of the
sperm and egg contain chromosomes that carry
the genes of either the mother or father, Both the
sperm and the egg are single cells each containing
a cytoplasm surrounded by a cell membrane and it
has a nucleus

The structure of a sperm cell

sperm cells are about 10 OO times smaller than
the ova A sperm cell has a head, a middle section
and a tall The head contains a nucleus with the
heritable characterstics from the father. At the
tip of the head s a structure contaning enzymes
and it Is called the acrosome The enzymes are
used to break down the membrane of the egg

wor that fertilisation can occur. There are many
mitochondria (singular mitochondrion) in the
middle section, which provide energy so the sperm
can swim towards the ovuam

Urit 8: Human repredaction 55
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m I eycle beging on

st day of bleeding (or
struation), The thickened
of the endometrium
ningl breaks down and
rough the vagina, During
jation, another ovum starts
ure In one of the avaries

ring ovum releases the

oestrogen that stimulates
etrium in the uterus 1o
ew layer of spongy tissue
14, the mature ovum
§ from the ovary Into

jan tube. This Is called

h body called the corpus
slops in the ovary where
has been released. The
produces the hormone
that stimulates the tissue

ovum. The ovum passes
llj: Pn]hphn tube to the uterus.
e are sperm present, fertilisation

does fertilisation

awum has been fertilised?
Igure 8.6 (middle section)

~

It also indicates the thickness of the
endometrivm and (emperature levels
throughout the cycle. Based on what you
have learnt and on the information in this
graph, answer the quurlnm that follow.

oo —

e

0 dayn

14 & depn
Crelinon
Figure 8.6 Hormone concentrations during the
menstrual cycle

a) When during the menstrual cycle does
ovulation occur?

b) Name the hormone produced by the
corpus luteum on Day 14 and give its
function.

¢) Explain why the oestrogen level drops
on Day 14

d) What is the function of oestrogen?

¢} Explain the relationship between
oestrogen and the uterus lining,

f  How would a woman know she was
ovulating if she took her temperature
cach day?

g) Provide evidence from the graph to
indicate that fertilisation did not take
place

Role of the placenta

The placenta begins to form during the third week
of pregnancy as tiny finger-like projections called
villl (singular: villus) develop from the embryo,
The placenta is shaped like a disc and acts as a
filter between the mother's blood and the baby's
blood, so that thelr blood never mixes

Urit B; Human reproduction 57
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4 are in the sperm cell
enrymes to break down the

auscle at the base of the uterus

eleas of semen from an erect

y CONLE

Is o a developing human
he first elght weeks after

'-'n‘).

;=

~ inner lining of the uterus

t forms in the wall of a

B B
i, D foctus (2)
kin protecting the testes

B duct

: D scrotum 2)
intage of having the testes
body In the scrotum!? 12)
of the mixture of sperm

ng through the urethra? (1)

placenta

(4)
(1)

1
(1)

ova - the female sex cells (singular: ovum)

ovary - organ producing female egg cells or ova

ovum - & lemale egg or sex cell (plural: ova)

placenta - a dise of tissue forming In the wall of
the uterus through which substances are passed
between mother and child during gestation

scrotum - sack enclosing and protecting the lestes

semen - the reproductive fluld containing the
sperm

sperm - the male sex cell

testes — male organs enclosed In scrotum
producing sperm (singular: testis)

urethra - tube leading from the bladder though
the penis and opening at its tip

uterus - organ where the embryo develops during
pregnancy

vagina — the canal between the uterus and the
outside genitals of the female

H. Match each of the following terms with the
caorrect description

ovum a) ning of muscle separating the uterus
and vaging
crvary b) glands producing sperm calls
cvulation o} male sex cell
Fallopian tube | o) release of an ovum once a month
uterus sl area where the ambryc implants and
[P
Cervin f| {emale sex cell
vaging gl nourshes and activates sperm cells
sperm h) passage for menstrual flow and for
tha baby during birth
testes i} the duct for the ovum to pass thraugh
umbilical cord | ) joins tha baby and the placents
k) female sex organ that produces ova

(10}

9. What Is the name of the process in which
the male and female sex cells fuse? (1
TOTAL: 25
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Scanned by CamScanner



f _'nr
: tact. Both

ervix, anal canal and
yrane of the eve)

tacts with the
A Can plso lead

Scanned by CamScanner



ymptoms of gonorrhoea
ies & characteristically painful,

| discharge In men. The discharge

y ' low or white Men siiffer fram a
. during urination. In women, iy
% the cervix. Women may sulfer
g C the vulva. an abnormal vaginal

pd abnormal menstrual bleeding In
_untreated gonomrhoea may spread
ol the body, Including the heart
gos surrounding the braln and the
o it reaches the joints, It causcs severe

. of gonorrhoea
treatable with antibiotics, such as
tetracyeline although some strains
 have become resistant 1o Lreatment.
cured infection does not confer
n other words, gonorthoea can be
1gain

rial Infection caused by Treponema
assed on during sexual Intercourse
ier to baby during childbirth

the body through cuts in the
id by penetrating Into mucous
'illl pregnant woman, the bacteria
the placenta to infect the foctus

n :h- tal syphilis are usually very

g only a few hours after birth

ymptoms of syphilis

..|- % In three stages During the
mp appears on the penis, vagina
turns into an ulcer that disappears
‘weeks. This stage may pass

;ond stage, starting six to elght weeks
' d person develops a mild fever and
lmlnd the genitals, anus, mouth

‘:';. ymph glands, especially in the neck,

ge Cin OCCUr as many as fen or
% infection. The bacieria will have
ts of the body and they will

wes and pngans. This is thie mosl

destructive stage, as the bacteria destroy nerves
catse heart disease, blindness, somelimes lnsaniry
and, eventually, death.

Figure .2 An swample of a patent suffenng from
third stage syphils

Treatment of Syphilis

Syphilis can be treated with penicillin and other
antibiotics, but only during the early stages
Once the disease has reached the thied stage, it is
difficult 1o cure as the lesions may have already
caused permancnt damage 1o Organs

Chancroid (venereal ulcers)

The causative agent of this sexually transmitted
infection Is the bacterium Haerrophilus ducrevi.
The bacterls attack the tlisue around the external
arcas of the reproductive organs ol both men and
women An open sore, referred to as a chancroid
or verereal ulcer, appears on the outside of

the genitals The ulcer can bleed or produce a
contagious Muid that can spread bacteria during
sexual Intercourse. Chancrold can be acquired
through touching an open sore as well as through

sexual (nte rcourse

Signs and symptoms of chancroids

small bumps appear on the penis of ithe lahia
three to five days after sexual Intercourse or
infection In men, this develops Into open sores on
the penis and scrotum. In females, the bumps tum
irite ulcers that cause a painful burning sensation
during unnation or bowel movements. The sones
usually heal quickly, but they may persist for
months If left untreated

Unit 9 Health and deease &1
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Figure 9.3 a) and b) Mmlndln
example of a chancroid uicer

Treatment of chancroid
Chancroud is treated with antibiotics, such as

tetracycline and sulphanilamide. Antibiotics

decrease scarring after the healing of the
venereal ulcers.

Genital herpes

The herpes simplex virus is categorised into two
groups. the herpes simplex virus type 1 (HSV-1)
and the herpes simplex virus type 2 (HSV-2).

You can get the herpes simplex virus by having
sexual intercourse with an infected person. Fluids
found in herpes sores also carry the virus and
can cause infection. The h. simplex virus enters
through the skin and the infection afterwards
spreads to nerves in the skin

Signs and symptoms of genital herpes
Most people who are infected by the h. simplex
virus do not have symptoms or signs. When
signs occur, they are small blisters that eventually
break open and become raw, painful sares. This
causes liching in the infected area. The sores later
form scabs and heal within a few weeks. Flu-like
symptoms with fever and swollen lymph nodes
may also appear.

Treatment of genital herpes

There is no cure for genital herpes, but the
symptoms can be prevented with treatment.
Antiviral medication reduces the paln and

&2 Topic 1: Biology

discomfort from outbreaks of sores 141,
medication can also suppress the vir,-
the sisk of Infecting others.

The effects of sexually tran-,
infections

Sexually transmitted Infections (ST1s) are . 1
health and economic burden for develop
countries. Herpes and syphilis dramatic 4
Increase the chances of getting infected w1
According to the US. Centers for Discase
and Prevention, peaple with ST1s are at 14
to five times more at risk of getting HIV 1,
sexual Intercourse. Syphilis in pregnant v
linked with a low birth weight of babies, 110,
birth and stillbirth. Gonorrhoea causes pelvi
infections and infertility in women

Controlling sexually transmitt.
infections

In Zimbabwe, the Ministry of Health is runn,
health awareness campalgns to educate and
inform the public on the effects of sexuall
transmitted diseases Programmes promotin
condoms, vaccines and screening can help r
the Incidence of STIs. The mass treatment |
vulnerable groups (such as pregnant women . .
high-risk groups (such as sex workers) helps t
reduce numbers of new Infections.

The best way to prevent STIs is abstinen.
In other words, not to have sex_ If a person |s
sexually active, it is important to practice safc s
by always using a barrier, such as latex cond .
during sexual intercourse This is not 3 guarants
against 5T1s, but condoms can significantly re
the risk of ST1s and HIV Limiting the number
of sexual partners reduces a person’s risk to ge!
5TIs. A sexually active person should get regula
tests for §Tis. The guldelines are twice a year [
gonorrhoea and once a year for syphilis Sexu|
actlve women should have an annual Pap smcar
to detect cervical cancer
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wve that If someone looks

‘have an STI, while a
 symptoms and may

municable diseases

er that a communicable disease

zan be passed on from person to

other way. Infections are caused
as viruses, bacieria or protozoa

and causing illness.

examples of pathogens

n Zimbabwe and the discases

J. .
R S —

9 huar rubertulns.s {TE)

slaeping sickness
us disease, HIV/AIDS, polio

il

Healthy habits
Healthy habits, such as washing your hands,

cleaning and disinfecting surfaces, covering your

mouth and nose when you sneeze, not sharing
personal items and staying at home when you are
Il are all ways of preventing the spread of disease.

Malaria

Malaria is caused by a plasmodium, a parasitic
protoroan, lound In the sallvary glands of the
female mosquito of the Anopheles genus. The
Anopheles mosquito s a vector, that Is, an insect
carrying a parasite to |1s next host. The malaria
parasite completes its life cycle partly in the female
mosquito and partly in humans

The life cycle of the malarial parasite.

When the Anopheles female mosquito (first vector)
bites a human, the malaria parasites are Injected
into the bloodstream. The malaria parasites travel
in the blood to the liver and invade the liver cells.
The malarla parasite reproduces asexually in the
liver cells, forming thousands of parasites,

malaria parasiios

The male s fermale
bocome

- 7 f i

Figure 9.4 a) and b) The Ancpheles female and the
malana cycle

The parasites are released from the liver into the

blood, where they enter the red blood cells. In the
red blood cells parasites reproduce asexually, The

Unit 2: Haalth and disease 63
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from EVID) or even touching contaminated bedding
or clothing may lead o infection. A pemson s
Infectious as long as one's blood contains the virus.

Signs and symptoms of EVD

Ihe incubation period for EVD s 2 to 21 days

alter infection. The first symptoms of Ebola virus

disease are headaches, high fever, weakness,

muscle pain and a sore throat. The virus destroys

" all tissues and organs of the body, except for the

5 Salmonella typhosus causes typhoid skeletal muscles and bones The patient will suffer

- from a high temperature, vomiting, dlarthoea and

) = . a rash about ten days after the appearance of the

; il and treating typhmd first symptoms. The rash Is cauuTm blood clots
aent with antiblotics usually leads to patients  that weaken blood flow and the spots get bigger

g fully within seven to ten days. There as the disease progresses. By day 11, there will be

; for people travelling to high-nsk brulsing, brain damage and external bleeding from

methods of control are putting good the cyes, nose, mouth and anus. By day 12 to 16,

An place, giving people access to clean there is massive Internal bleeding of the lungs,

g waste disposal and protecting food  brain, liver, intestines, kidneys, testicles, and breast

m contamination. Personal hygiene is tissue The person loses consclousness, will have

wold contracting typhold. People with  selzures and will eventually die.

d also not handle or prepare lood

Controlling and treating EVD

| secretions and organs of animals such as
%, gorillas or frult bats that are infected

mes Into contact with infected body
as blood, saliva, sweat, vomit, semen
-milk Touching a person who has died

Figure 9 8 Volunteers with their pratective gear
helping ta by EVD wictims in the Democratic

Repull of the ':E-ﬂ"::I':J

There [s no cure for EVD so that tréatment is
limited to supportive therapy. Very 1l patients
require intensive supportive care: balancing the
|-|;~||_j4_-r|r". fluids and electralvies, mamntalning thelr
oxygen levels and blood pressure and treating
complicating infections garly, The Ebola virus kills
about 65% of Its victims. To protect vourself from

Unit ¥; Health and disease &5
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-

_mmmmmmmmm
with soap and water or with an alcohol-based
disinfectant. People should cover their nose and
mouth when coughing and sneezing. using a
haodkerchief or tissue, Avold contact with blood
and bodily flulds. Do not handle clothes, bedding,
needies, and medical equipoent that may have
been contaminated with an infected person’s
blood or body flulds. Do not touch someone at a
funeral who has died from EVD.

Cholera

Cholera s a bactenial disease caused by some
strains of Vibrio cholerae. I is mostly waterborne
and Is common in areas with poor sanitation and
‘poor water purification facilities This is why the
Zimbabwean government strives to protect water
sources. The disease also spreads through food that
Is contaminated by human or animal facces, by
human carriers, flies and rodents

Pipe postion
north side

ventilation pipe
— 25m

05m pit

—_—

FF!U'PE ?q "-" '"d b] ) dmgram of ||:e Blair Pt

66 Topic 1. Bidlogy

Signs and symptoms of cholera

A cholera patient will suffer from wate
(rice witer) and vomiting. This can lead
dehydration and, if fluids and electroly o
replaced, the person will go Into a com.
dic.

Controlling and treating cholera

Cholera can be treated by administering
tetracycline and chloramphenicol to the |
There are vaccinations against cholera
the spread of cholera, good food hvgien
essential Always use proper toilet facilit
that the faeces do not end up in water

In Zimbabwe, people in the rural area
build Blair pit tollets.

Wash your hands with soap and war.
using the tollet It Is important to hav:
treated or bofled clean water for drinkin:
cooking. Do not let children play in dirt
rivulets or stormwater outlets. Do not let
sources become contaminated by allowin
ta be washed into rivers by rain

tollet and a picture of it fram inside
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POVICES & Summary of various diseases, Study it carefully and answer the questions

ation | Signs and symptoms

3o ¥ weeks l.i_‘l’_ﬂf"l on ganital orgara. flu ke symploms, skin rash

7 to 14 days ‘weskness sore throat, cou _]hln_g ih-;ir.frunnrpaln duarchoma fever

14 to 18 days flu-like symptoms, nausma, vomiting, chest paing, msssve
hnemcuh.&gmg

B to 14 days high lever, painful eyes harsh cough, flat red spots starting at the
neck and spreading to the rest of the body

MMw2idays | mild fever, swelling of the glands in front of and around the eams.
headaches

wiza (M) | 2to 3 doys high fever. sore throat, chills; haadackes pain, congesbon, coughing

' ype: of diseases are described?

ses are described?

le prevent getting typhoid?

ﬂiﬂﬁus and

e abuse

3 rlr.!:xused by a person’s habits or
 live their lives, Common examples
: :gui:ﬁtan:e (drug) abuse, smoking,
ral activity and unhealthy eating

& unit, you will learn about the
excessive drinking of alcohol
specific drugs.

of tobacco smoking on

oke affects people's respiratory systems
it contalns over 4 000 harmful

: substances. Among these, tar and

es are assoclated with a cough?
pg are NOT assoclated with fever?
would a doctor treat with anublotics?

ving questions about malana
the plasmodium causing malaria is a parasite
 iImportance of the female mosquito in the life cycle of the parasite that causes

e control methods that the local council can do to help combat the disease or
__,mllmblr of Infections in rural areas where malaria occurs,

carbon monaxide are known carcinogens, that is,
substances causing cancerous tumours by making
cells grow and divide uncontrollably. Cigaretre
smoke Is thus assoclated with lung cancer,

Tar is also absorbed by the lungs and the lning
inside the bronchi and bronchiloles It sticks to the
halrs whose movement is supposed to keep dust,
pollution, unwanted particles and microorganisms
from getting into your lungs. Excess mucus,
together with tar, dust and microorganisms, thus
collects In the lungs. Bacteria breed in the mucus,
causing bronchitis and lung infections.

Emphysema is yet another disease caused by
clgarette smoke: Tar irritates the alveoll walls and
they finally burst, leaving large spaces or blebs. The
lebs NIl up with mucus and reduce the surface
arca for gaseous exchange. Emphysema causes

Unit 9 Health and disease 67
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f solvents, Mandrax redict
Is on the user’s health members do not know what fe

the central nervous

it health. These include Some family members may try to support the g

drying glues, cannabis addict or alcoholic while others resent the addict
and Mandrax. Sniffing or alcoholic. Sometimes family membess feel
¢ to organs and affect ashamed, because the addict or alcoholic behaves
telligence. Both Mandrax badly in front of friends and neighbours. Addicts
| hallucinogens and have or alcoholics need money to feed thetr addiction
. When these drugs enter the and they may steal money or sell things belonging
the way you think and fecl to the family in order to pay for drugs. Treatment

Ay Impulses travel to the brain and rehabllitation centre or hospital costs may
Interprets them. These drugs place a heavy burden on families. This may lead
happy and create weird dreams.  to linandial insecurity and poverty when money

rain that have to do with runs out Some addicts or alcoholics become
ng are damaged. Brain damage  violent when they are under the influence Family
ﬁher effects of these drugs members then suffer physically and emotionally.
usion, disorganised thinking and .
Taking drugs not only damases

t can also affect other body parts, 1. Explain the term ‘lifestyle disease”.

rt muscles, Drugs are addictive 2. Name substances that are related to lifestyle
s of self control When people discases

ed to these drugs, It can destroy 3. How does smoking tobacco affect the
family. Pregnant woman who are smaoker’s health?

ten give birth to bables that are also 4. What are the negative effects of alcohol on
\drug Users often have red, pulty the body?

If Mandrax is taken together with 5. What is Foetal Alcohol Syndrome (FAS)?
Describe how you can recognise a child with
FAS.

What is a drug addict?

Give examples of drugs abused by teenagers.
. Discuss why you think teenagers abuse drugs.
0. Explain why drugs are dangerous

o

- =~

yeder or malfunctioning of the body

ssents a certain set of signs and symptoms.

eases are caused by pathogens such as viruses, bacterla, protozoa, Insects and worms.
smitted infections or diseases are acquired by direct sexual contact with an Infected
-..-+ ly occurs during sexual intercourse.

imon sexually transmitted infections ar §T1s are gonorthoea, syphilis, chancroids,

and genital herpes.

Urit 9. Health and diseasa &9
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Jepen , tan other 4. Emphysema Is a disease of the lungs, People
helter Is called a .. who smuke cigarettes are more likely to sulfer
from emphysema. Thee diagrams below show
lung tissue from a healthy person and lung
tissue from a person with emphysema. The
(2) diagrams are drawn to the same scale.

Lung tissue from a heatthy Luirg timsue from & person
peran with emphywsma

. (2)
n Column A with the correct
mn B.
Celumn B
. e | a) a slimy substance to
_ IS s {Aces moist By referring to the diagrams, explain how
| B) taking air into the lungs | emphysema reduces the amount of oxygen
that diffuses inta the blood i2]
|8 condition caused by 5 Differentiate between the following pairs
excessive alcohol of terms
consumphion in a) Signs and symptoms of a disease (2)
pregnant woman b) Pathogen and vector of a discase 2)
y ¢} Transmissible diseases and non-
e 19 thn.n:hangf Ol ghtes transmissible diseases {2)
L SRIIG organems | 6. a) With reference to alcohol and Mandrax,
8 sLbstance found in ' explain what Is meant by the following
digarette smoke terms ‘drug and ‘drug abuse’ (5]
by Explain the dangers of alcohol abuse in
{51 1,,'uunp; pc{ljﬂl.‘ {!l
TOTAL: 25

Rerviston quastions 7
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RL—
T the (uestions €} Name the product of the

enryme. . .. aW
14. The diagram shows the stry
lung Alrpaunm.ml- _
the trachea, bronchi and broni

tify the types of tooth labelled A

in the diagram. (2)
is the main function of each

4)
dled diagram shows most of the

W In digestion and assoclated
ocesses in our bodies.

' L a) Name structure A n
b) Draw a flow diagram showing the
pathway of air into the lungs. (5)
Somach ¢) How does oxygen pass into the blood
pancreas in the structures labelled A. 3)
15. The diagram shows a baby in the womb.
| The placenta and umbilical cord are labelled.
A1 i
il'i“'l-l-')l"".."ll'|I"I
wumall placanta
intetling

umbdical cord

one function for each of the five organs
led in the diagram. The word digestion
ne will not merit marks 1f it is used in an

8 it must be qualified in some way. (10)
vould rnot be able to exist without a) Give two functions of the placenta. (2)
5. Enzymes release energy from food, b) Compare the composition of substances
. the molecules our bodles are made in the umbilical vein and the umbilical

g - | break down waste. artery, (4)
¢ me 2 group of enzymes used In ¢} Discuss the dangers for a developing

4| ' tlon. (1) foctus Il the expecting mother uses

=1 ime the substrate that these enzymes alcohol (3)
L X *m named acts upon (%) TOTAL: 50

End of topic revision test 73
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r.a ﬂll solution

] ‘

atil all the liquid evaporates
rature at which steam s

ﬁﬂlﬂfﬂ' crystals to form In

' suld be the complete

pérature is steam collected?
at the bottom of the flask
slution has been heated’
dvantages of distillation

d flask, a condenser, & thermometer, 3 beaker, a clamp stand, rublber

1e apparatus as shown in Figure 10.3
< Ilp to allow steam 1o be cooled In the condenser

thermornatiar

.

salt -
solution M
r-:uj &
bottormed
flask | f 6
# ol watei
= 6
watar

out d

beakar 5

distilata {pure water)

Figure 103 The simple distillation of a salt solution

]

' 'diﬁti “ﬂtiﬂl‘l

stillation to separate two
cible (they mix together easily)
gal when one of the ligquids (s more
mm easily) than the other
aws the apparatus needed
. The beads (n the
in let the hot vapours condense
y times. This Is because they
ice area on which the vapours can
v allow vapours to move freely
aps between the glass beads
it1s applied to the flask at the
‘both liquids move upwards
o1 ting column, While there,
the glass beads and drip back
the temperature reached equals
the liquid with the lower

L02201F

thermaometer

fractionating
column aeun
CONEAINING —— B
jlass beads

-~
d.st-llmg flask
beakar —
mixture of
ifarent distillatey —
liquids
" heat
Figura 10.4 Fractional distillation
Unit 10. Separation 75
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it of the mixture that Is separated
' L ind passes through the

dng simple distillation

[the components in a mixture

i by fractional distillation
atlon - the process of separating
WIS by means of thelr different

(1)
would be best to separate
a salt solution without
atlon
stillation {1
ind glass beads Instead of
1s are used in a
(3)

-

miscible - Hguids that mix together easily to form
& uniform mixtune

simple distillation - o separation method where
A liquid Is separated from a soluble salid by
heating the solution and collecting the vapour
s a distlllate

volatile - evaporates easily

4. Hexane and toluene are organic chemicals
that are commonly used as solvents. Hexane
has a boiling point of 69 *C and toluene has
a boiling point of 111 "C. Which method of
separation would a chemist use to separate a
mixture of these two liquids? Give a reason
for your answer

5. A graph of temperature versus time for a
[ractional distillation experiment shows the
temperature remained constant for as long as
the first fraction was bolling off Explain why
the temperature did not
Increase steadily, even though the burmer

(2)

was on the whole time {2}

6. Draw a simple sketch to show the apparatus
used In simple distillation (6}
TOTAL: 15

Ravsion guestions 77
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of neutrons and protons)
sidting electrons. Figure 112

re of an atom and the relative
: ‘of these partitles.

Thi electrons are ar
11!!';. distances LEREY
thir ruchisus Mot of
the time they would
be In this shaded
rea

protons

relative charga 1
relative masy 1

H»..,_ #lectrons
elatvea -_'h.:h‘ge -1

relative mass: o

| magnified diagram of an atom

of an atom is concentrated In
the part consisting of protons
carry a positive charge
& charge at all. Therefore. the
t the nucleus in different

on shells. Each shell can
nber of electrons

e number of electrons Is the
‘of protons, so an atom |s sald

EmiewiN

Ve ﬂil'ﬂmined the actual masses

ATRCIeS

‘Mass divided by
| mass of one proton

iﬁ'.""? = 10
V8727 % 10 ©

=

LATS) « 10"
| 4727 = 107

= 1001 =1

9110 = 10"
ﬂ-n'r 1 |.;| J

P10 < 10°®

= 000054 =

B0

=

B the mass of protons are very near
eutrons, while that of electrons
maller. The relative mass ol

Je {as seen in Flgure 11 1)
ding the mass of each by the

1. Which part of an atom is the heaviest?
2. Why Is an atom satd 1o be neutral?

3. Copy and complete the table below:
Partida | Symbol | Charge

p

neutran

negative

4. Draw a simple diagram of the structure of an
atom. Label the subatomic particles and any
other features of the atom.,

Atomic number

The number of protons In an atom is called its
atomic number or proton number. Each element
has a different number of protons. The equation
below is true for any atom:

atomic number = number of protons 2

Mass number
The mass number Is the total number of profos

call pmmm and neutrons nucleons, be
are found together in the nud:usai_
equation states the relation between t
pucleons and the mass nunber

mass number = number of prot
of neutrons

We can show this mmrmatton‘vﬂ? !

information for carbon. Carbon hﬂ s
and six neutrons; therefore the. MASS T _

The mass number Is always written
atomic number in nuclide nutnm; -,_

.C
b

El.lrnpll =
Potassium has a mass numhpr:nlﬁl d
atomic number of 19. <
How many neutrons are there in um tomof =
potassium? s

Unit 11, Matter
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The energy shelis
m larger the further they
The larger a shell, the more

2 The maximum here Is 18

rk out the electronic

'
mic number in the Periodic

tomic number for sodium 1s 11
umber gives the number of

us the number of electrons.

_protons as well as 11

utral sodlum atom.

t in shells. Always il

Ve energy) shells before

HIIEI‘ ane.

electrons are arranged as

irst shell, eight (8) in the

(1) In the third. This is

W]'i!.'l'l you have finished,

%k that the electrons add up to

ser. Here it is 11

: ‘ the electronic configurations of t

Electronic configuration diagrams

We g an draw clecrronile ‘-"'"”gllfﬂllilﬂ tll-’l]{rillln
of the atoms of elements to show how many
electrons there are in any of thelr astom’s shells

Ihe electronic configuration disgrams
of hydrogen, carbon and argon are shown in
Flgure 11.5.

Lan you see the relationship between the
diagrams and the electronic confligurations of these
elements In the table at the bottom of this page?

Tha slectroni rr:r!‘f-q.l_..r.;ln_':ﬂ af
hychiogen s very simple Thees is
aiily ane slaction to place in tha Fest

ensrgy shell clocest to the nucisys

Cwbaon's s slectrons are amanged
in tha first two erergy shells

Argon has 18 elections 1o be placed
They use up all the space in the fiest
three shalls

Figure 11.5 Electronic conliguration diagrams of
|-,\..|-j;_-_1.§*_-r carbon and AFgan

he first 20 elements in the Perlodic table

halium |
2
boron r_il_l:“C: nitrogen Oxyoen flucrine NS
2.3 24 25 26 2.7 28
—nlz.rmmum eilican | phosphorus | sulphur chlonne | argon
283 284 285 286 287 288
10 more 1 .
glements . e | i L -
Uit 11: Matter 81
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' hﬂl what lonic bonding
se formatkon of sodium

\ L xide and sodium oxide as

- An lon is an atom that
electrons to be neutral
Jarges attract one another and
ee the example in Figure
d 15 held together by the
between positive and

B has gained
an extra

£}
b iy —
s . = electron It
' . e becomes
o

ré ga!r.-ﬁ:r,'
| charged

y chargec miﬂ?ﬂﬁﬂﬂd'l
ST AN 100eC Compound

@mple of ienic bonding
med between metals and

pe lons (cations), because

3 become positively
negative lons (anions),
and become negatively
at are involved in all

: called valence electrons

In the outermost shell of

ency of an element is the

atom must lose or gain,
haring, to obtain a noble

3 and 4 respectively. Group
gain three electrons to become

i is 3, Group 16
fons so that their valency

When we show bonds (lonle or covalent ), We
use dot-and-cross diagrams, where dots and crosses
represent electrons. The difference between the
clectrons we draw as dots and thoswe we draw as
crosses 1 that they come from different atoms

Bonding in sodium chloride

Sodium has one electron In its outer shell, 1t can
attain a full number of electrons in its outer shell
and thus become stable by losing this one clectron.
It now becomes & sodium lon that careles a prositive
charge (as It has lost an electron)

A chlorine atem has 17 electrons. It atains
a noble gas configuration by gaining an extra
electron. It now becomes a chloride lon. The
chloride lon gains an electron from the sodium
atom, which loses an electron

The two lons have opposite charges and 50
they attract each other The electrostatic force
of attraction between the ions is very strong. The
bond between the two lons is called an lonic bond
or an electrovalent bond The compound that is
formed s called an jonic compound Its formula is
Na*Cl or, more simply, NaCl as seen below

- M :
"8 - 5 .
. =
~ } K X
: Na : ::'.'e' X x
L 2 | L
- "
I3
= _'+'_ T =
T -l
L] | - L 4
o i
S(ne) gl [R5 (C) K=
- ™
- o

Figure 11.8 lonic bonding In sodium chlonde

Bonding in magnesium oxide

Magnesium (a metal from Group 2) has two

elettrons (n its outer shell, so it can become stabile

by losing these
becomes a magnesium 10n w

two valence electrons, It therefore
ith a charge of 2+.

Uit 11 Mattei BS
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snd?

L the two atoms share o palr
that holds the two atoms

action between the

nd the positive nucleus

Fan example of this in

Ba: s The nucleus of B
= A % 'th #les attracted 1o
1 l - the electron pair

{ * fram sach stom)

b

alent bonding in a
pen atom has only

ne molecule

17 have scven electrons
Therefore, each atom

1o achieve stability
‘hiorine atoms each allow
i  of its electrons, then
.-inrmula for chlorine gas

s - -
LL 4 M
. 1.3

R

" I.J'. e L3 x x
X | 15 ) 2 X

% (8
. L [

. y Y g
; J
F i -
.'. "" o
e 2 o
CICl

Figure 11 13 Covalent bonding in a chlonine

molecule

Bonding in a water molecule

An oxygen atom has six electrons in its outermost
shell 1t therefore needs to gain or share another
two In order to achieve stability

Hydrogen atoms each have only one electron
in thelr outermost (or only) shells Therefore, two
hydrogen atoms have to bond covalently with one
oxygen atom to form a water molecule

1 s

.
Figure 1114 Co salent bonding in @ water molecule

Properties of covalent compounds

I'he properties of covalent compounds include the

following:

1. They are usually gases or liquids

2 They have low melting and bolling points,
hecause the forces that hold the molecules
together are weak The table below shows the

'lnng and bolling points of a few covalent

mq
compounds

H, | CH, C,H,OH 0, |HO
Melting | -259 | -182 114 |-218]| O
paint (°C)
Bolling |-253| -161 78 -183 | 100
point (*C) = |

Unit 11 Matter a7
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pound comes from the
ng the compound, as

T
ﬂf i
NaCl

Ca0
Lo

that involve solutions
Jﬁrm In these reactions,

down as in the example

tructed to write the net jonic
cancel the ions that are

s (they do not take part in
n). The remaining lons take

N s which lons undergo
- Let us look at an example

ith sodium hydroxide

Cliag) + H,0)
for the reaction.

dlllolwlnlmrnm; ons in solution
mumwﬂt-mﬂhﬂ# i
H’M+aw}+mw}¢mmw
No(ag) + CI
‘z*mm*w"-""'

When we cancel the jons that are found on both

sides (they are unchanged), we obtain the net
lonic equation:

He{ag) + OH {aq) + H,O()

Exercise 11.8

Write the lonic equation for each reaction:
1. NaCllaq) + AgNO (aq) -+ AgCI(s) + NaNO (aq)

2. BaCl(aq) + H, SO (ag) - BaSO (aq) +
2HCl(aq)

3. CuSO (aq) + 2NaOH(ag) + Na SO (ag) +
Cu(OH),(s)

Relative atomic mass and formula mass
Because the mass of an atom Is very small, a scale
of atomic mass units was developed to compare
the masses of different atoms. This scale compares
the mass of all atoms to that of an atom of
carbon-12, which |s assigned a mass of exactly
12.00 unified atomic mass units (1)

Therefore, we (ind that the relative atomic
mass (A ) is a ratio and has no units

average mass of an atom of element X

-1'. « the mass of o carbon-12 alom

A =

You can measure the masses of compounds using
the same carbon-12 scale. When talking about
compounds, we use the term relative molecular
mass (M ), which Is sometimes also called relative
formula mass Relative molecular mass is the mass
of one molecule of substance. Jus! like the rass of
a car is the sum of the masses of all its component
parts (wheels, engine, battery, and so on), the mass
a molecule Is the sum of all its component atoms.

If vou know the formula of a molecule, you
can find the relative mass of that maolecule,

of

Unit 11, Marter ag
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Iwo maoles of hydrogen atoms combine with
one mole of oxygen atoms to form one mole of
Wwater

2 % | g of hydrogen atoms combine with

1 =« 16 g of oxygen atoms

*  The mass of one mole of H,0O s

2R+ 16g=18g

This means that, given the exact masses of atoms

combined to produce a compound, you can

work out the formula of the compound. Use the

following steps

Step 1: Convert the given masses of each atom
into moles

number of moles = - m
masi of aone maoke

Step 2: Write each mole in its simplest whole
number ratio

Example

Give the formula of the compound that is
formed when 3 3 g of carbon Is combined with
90 g of oxygen

Answer

C atom O atom J
Masses used 339 |9049

|
Number of moles ';l_f - 0275 i =056 |
|

the formula for water [Simplest ratio 075 _, L..I_J:m T
gen combine with one | Formula co |

jorm a water molecule.

formula of magnesium oxide
lid, a tripod stand, a Bunse

n burner, a balance, a strip of magnesium rnibbon

and lid on the balance and record the mass

agnesium ribbon in the crucible and record the new mass :
_I -. et to heat the crucible contalning the magnesium for 5 minutes . [
‘the crucible slightly, close the crucible, and then heat the cruaible ag:ﬂn ‘quurkl:l

14 §intil there are no more flares of smoke when you open the lid of the le"’b =
the crucible completely and heat the crucible quickly to convert all the |

‘1o cool, replace the lid and welgh the crucible with 1ts contents,

=

Uit 11, Matter !
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» consider a 100 g

H atom

20% of 100 g
-mg

{when heated strongly
nula mass of 88 What
ula of the compound

sulphur. The mixture is
til a compound with

nce Is completely
this reaction’?
mount of the product

Mermine the empirical form ula

ORInGg.
s

-

f the remaining substance is

[contains 60% sulphur. The rest

Calculations that involve volumes
In reactions that invalve sOlutions, It s more

usetul ra measure the oncentrotion in terms of

moles dissolved in il
1 terms of how

particular volume rather than

much solule is dissolved In one
litre of the solution

numdbst of midles

titume used in dm

Concentration =

Example

What is the concentration of a solutjon

prepared by dissolving 2 g of calcium chloride in
250 mt of water?

Answer
250 ml = 0.250 dm"

Moles = B2

formula mass ~ 111 = 0.018 moles

Concentration = Dumber of moles
uFuI‘rr"

= LOLK =072

_____ I i
= =5 mol/dm

Example

What mass of sodium carbonate is needed to
prepare a solution of 0 2 male per litre by using
250 ml of water?

Answer

number of moles
Concenlration = s
ruwmber of moles

Y =
0&=- 0250

The number of moles is 0.2 x 0.250 = 0.05
Find the mass dissolved using the formula

Irl]‘.'.
...\'!“I-Eh‘ _ ||.|1|'|u1.1 mass
- Inass
0.0005 = S0

Massy = 00005 = 1068 = 5 ?"H-

moles are therne in

Figqure 11.15 Henw many

Urnit 11 Matter 93
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he neutrons in an
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ons. This means that the
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Ji LT

Tl

i.

_ e number of protons in an

) "i iso called the proton number)
ir ~ the number of particles in
aee (N, = 6,023 = 1023)

eans to join chemically

pe of chemical bond in which
rons between them

ation - the arrangement of
iRy shells around the nucleus
 space in which electrons orbit
atom

= an attraction or repulsion
ticles, based on their electric

the simplest formula for a

id, showing the simplest ratio
itoms combine

he mass that one mole of a

s (also molar mass)

| colurnns of the Periodic table,
elements with similar chemical

pe of chemical bond where atoms
I recelve electrons

-8 compound that has formed
wding

f the same element with

of neutrons

& number of pratons and

In an atom's nucleus (also
number)

s of solute dissolved in one Hire of liquid s the
Y Dl

thit containg the same number of particles as there are atoms

: :- -I _ 'I ‘m“" tin Kramis) contalng one I'I‘IIJIII' ot Ih' mm'.

4 I:Er £ ]
_‘,’,. 'J ‘\hmnl ratio ﬂt Ih' alomy ﬂll th‘[‘ d"frr*ﬂ_t ﬂ!l'l'lﬂ‘lh ina K]\"l!'ﬂ

concentiation.

metalloids - elements that have some metallic and
some non-metallic properties

molar mass - the mass that one mole of 3
substance weighs (also formula mass)

mole¢ - a measure of an amount of substance

molecular compound - a compound where atoms
share electrons through covalent bonds

net lonic equation - a reaction equation showing
only the lons that undergo a change during the
reaction

noble gases — the inert (nonreactive) gases that
make up Group 18 of the Periodic table

nucleon - a subatomic particle found in the
nucleus of an atom (elther a proton or a
neutrond

nuclide notation - a short-hand way of writing
information about the nucleus of an atom
through the use of symbaols and numbers

period - a horlzontal row on the Perlodic table

relative alomic mass - the mass of an atom as
compared to <5 the mass of a carbon-12 atom

relative molecular mass - the relatlve atomic
masses for compounds and molecules (also
relative formula mass)

relative mass - of a subatomic particle: the mass of
that particle in relation to the mass of a proton

valence electrons = the electrons in the outermaost
shell of an atom, the electrons involved In
bonding

valency - the number of electrons an atom must
lase ar gain to obtain a noble gas configuration

Uit 11° Matter 95
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cnumber | Mass number |Protons | Newtroms

e PRSI 8 l
.. ] %) D ]

-3 1 0 |

i R R "

- VL LTFOC | = SEatd |

13 f

(19)

14 The following results were obtained In

an experiment to find the formula of

magnesium oxlde

e mass of crucible 125g

= mass of crucible and magnesium: 14.9 g
(12) « mass of crucible and magnesium

oxlde: 16.5 g
a) What mass of magnesium was used

in this experiment? 4h)
(2) b) How many moles ol magnesium atoms
are there in the magnesium oxide? (Z)
(51 ¢) What mass of oxygen combined with
the magnesium? 2
d) How many moles of oxygen aloms
were needed for the reaction!’ (2)
¢l  What Is the molecular formula of
magnesium oxide? (41
TOTAL 95

Revision questions 97
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Ic that substanc:
14
vhil Is have pH values

abstances are neither acidic o

Acids have

increazingly

basic

est pH numbers
possible for an acid 1o
rk with pH valucs
values just below
ghest pH numbers
wvalues above 14, Weal
‘above 7. The pH valu

of H*

fons, The tabil

ﬂmnng and weak acid
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o

W jon increases, the
ngth of the OH lon

as an abbreviation

centration of H* lons™

ver, water dissoclates

ns In a reversible

a forwards and

t water can be a base

w you look at It! So,
any substance that

 of H* lons when it

¢ is any substance that

n of OH- ions.

5, it is easy to test

acid or an alkali. You
tance in water and
1er the H* or OH" ion

sre the pH of a solution
‘that changes colour
inity of the

5. One of the most

. % prsal Indicator It Isa

e colour gradually over

The table below shows a few indicators and their

colour changes.

Indicator | Colour in acld | Colour in afkall |
s | red blve |
[ methylorangs [red —  |yalow |
_thﬁc.u'rphl_l'r_a!_e_r_rl _:r_.ﬁ_lrn_ﬁrlqu-_ ~ [red __I
universal |

re<d

| [Purpes

S — S -

Strong and weak acids
When some acids dissolve in water, they give away
all the hydrogen lons they possess. Fxamples of
this type of acid include hydrochloric, nitric and
sulphuric acids These acids dissociate fully in
water. Aclds that dissociate completely into lons
in water are called strong acids. The term strong
refers to the extent of dissociation and not to the
concentration. While adding water to an aad
dilutes it, this does not make it a weaker acid.
Ethanoic acid is a weak acld. When it dissolves
in water, it does not give away all its hydrogen

ions. The acid on

ly partially dissociates

Strong and weak alkalis

Some alkalis dissolve in water to give away all thedr
hydroxyl ions. Examples of this type of alkali Include
sodium hydroxide, potassium hydroxide and calcium
hydroxide, Alkalis that fully dissociate in water to

give hydroxyl lon

s are called strong alkalis

Ammonia solution [s an example of a weak wlkalt

It only partially di

wnciates in water, which means

that it does not give away all its hydroxyl lons

cording to the seven subst
distilled water, household

' ""' | amount of each liquid into

niversal indicator, hydrochloric acid,
d household detergent, toothpaste

effect: of acids and bases on universal indicator

dium h
lemon jul

ances we will test {
detergent toothpa

vdroxide solution, distilled

ce, coflee

hvdrachloric acld, sodium
<te. lemon {uice and golfec)

its matching beaker

Unit 12° Acids and bases o9
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T
MItS In & table like the one below

 |Reactionwith  |g -
| sulphuric acid .;.dm“m"'m‘ l-lcﬂonﬁ
(4,50, (HNO,) €HO .JI:

N
EAL

-
=)

-

Ll

&

- |
-

X
.

fogen when they react with acids. You should have noticed that copper
d to the other metals. It only reacted with concentrated nitric acid and
gen dioxide). This is a typical characteristic of metals that are low in the

which metal was

ast effective in the experiment? Glve a reason for your answer
erform to confirm that hydrogen gas was released in each of the successful

ation Jor the reaction of magnesium with hydroc hloric acld

each other As we would expect. the pH ol the

£, such as potassium,
ently with acids products is 7, that |s, neutral

When an acid reacts with
e acld thal s used in the All metals oxides react with acids in the same way

metal oxide + acld -+ salt + water
ith metals to form For example:
MgO + 2ZHCI MgeCl, + H,O
with metals to form Ca0 + HS0, + Cas0, + H,O

vl
v TI

- Na 0O + ZHNO, — 2NaNO, + H.O
th metals to form nitrate :

Acids and metal hydroxides

‘b larm
vetal hydroxides react similarly to acids
; metal hydroxide + achd -+ salt + waler
'PIIIH* ‘- h.ases For example
% are bases and so they NaOH + HC1 -+ NaCl + H.O
3 less acidic. We call 2KOH + H,50, = K50, +ZH,0
isat reaction, Mg(OH), + ZHMNO, -+ Mg(NO,), + 2H,0

Uit 122 Acids and basat 101
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SPECIIC set of Produgy,

11N the test tube

gSO L+ HO+CO,

i iNlND, +H.0+ CO
&l

d, test tubes, a spatuls

HEC ac

L+ ,?I
s and test any gas evolved
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on for the reaction of caldum carbonate

-~

&

Figura 12.2 Investigating the
reactions of acids with carbonates

nﬂdu, hydroxides and bases.
ﬁm-i salt, carbon dioxide and water

Id and a base Is called a neutralisation reaction
seribe all the compounds that can neutralise acids
: metal oxides, metal carbonates, metal hydroxides and ammonia

nee that changes colour

tj' or alkalinity of the II III

= a reaction In which an

cel out each other’s acidity d " ! I 2 o mlll
ey come into contact : '

gaction where only a salt and

= a reaction that can proceed Eiaure 12.3° You can measure the pH of a substance
firds, a reaction that goes in with indicator paper

ids and base 103
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e

n and hydrogen
e anode and electrolyte

roplating materials

¢ needed In Industries

d In the stecl industry
n are needed In the

: mmonii.

¢ amounts of nitrogen

gan be separated from
(and hydrogen) can
chniques, such as

we will investigate the

lquetied air. Figure 13.1
L of this process which is

f the electrodes and the clectrolyte
cathode reactions for electrolysis of molten lead bromide
ithe electrolysis of malten lead bromide

| formed during the electrolysis of water

Gases are comprassed
to 0 aten and

/ than cooled

| cocl

'f_.l:l". ardd water
vapour nirmoevad 1o
10D Al i bleeh il
thay prces

\

cormp eqsed
Myt Oy¢
nakile

| ”‘1":".-.*

apel noble J[h-

DASes

Jaees

Ginses are allosved
1o expand from

a lina jo1 whech W
cools the gases

Repseat this cycla
I_II'1i| a1 W‘F“””I-.-IE
G‘ --I:."‘Ir': i1 G-
reachied when

the ar liushes

Y

vary cold

N+ O,
nobls
paves

Figure 13.1 The liquefaction ol air

Alr Is pumped into the plant and It passes
through a filter to remove dust particles,

The tempetature 1s reduced Lo =56 "C Carban
dioxide and water vapour solidify and are

remiovied
105

Unit 13 Industrial processes
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ges with the emery niail file.

An Flgure 133
_ rl' clamps 1o secure
ertical position.

the clrcuit,
to or near the

alil

les form at one
I“ mr lhll'l}'"
ilds up on the other

e anode”

ke

Ed. and where,

¢ or basin, (wo S-mm carbon electrodes, a re
tterie , Lonnecting wires, crocodiles clips, 0

an electrolysis experiment

tart stand and clamp, a DC power
5 mol/dm’ copperil) sulphate

1 -:qug-r_t Cil rent
Power supply

R T ——

_qﬂvb—*-.

|— CONNBCUNG wire

electrodes
.-"';
f

copperll) sulphate saluton

large beaker

Figure 13.3 The electrolysis of copperlll) sulohate
solution (include a switch for all such cir

LIS

___cme electrode are oxygen gas bubbles. Where did the oxXvgen come from

orms on the other electrode
forms at the anode and
er(ll) sulphate solution.

of the experiment set-up. Label all the key components and indicate

forms at the cathode during

compounds

of molten lead
15 solid, nothing
as It melts:

wing that electrons are

jced around the anode as

pening around the
I8 found underneath

away and the lead
everything stops:

0 more bubbles are

direct current
power supply

\iwﬂfh - L[:"—‘ bulb

+ =

carbon electrodes

lead bromide

tripod stand

Bunsen burmer

Figure 13.4 The electrolysis of molten lead bromide
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by Riving

’.4‘|

qu - us solutions

| '-.-.-.l ‘.i Iiﬂ'ﬂ“ﬂﬂ“l
ned, | L agueous solutions

are preferentially discharged at the anode, where

OXYRen and water are formed ;
At the anode A0H +2HO 4+ 0.4 4r
AL the cathode: g ‘ 2:-1 *Cu ]

The hydrogen and sulphat

solution

the rema)

¢ lons remain in
The concentration of these ions makes
Ning solution more acidic.

The hydrogen ang sulphate fons make the
solution more acidie |f carbon electrodes are used.
If copper electrodes are used, the red-brown copper
15 SHIl discharged at (he cathode. The cathode
Increases in size as it gains more copper However,
:1; B35 Is evolved at the anode. The anode hemmes'

nner and thinner ,
e ity Er as It releases copper lons into

In the electrolysis of dilute sodium chloride,
the hydroxyl ions (OH') rather than the chloride
lons are preferentially discharged at the anode. The

H* lons are preferentially discharged, rather than
the Na* lons, at the cathode

wii p the current

€ 15 OXYgen

s collected in each tube
idrogen and oxygen. Bubbles of gas were seen at the electrodes, This gas

1o the anode? Which tons are preferentially discharged at this electrode?
F"thl cathode? Which lons are preferentially discharged at this electrode?
 summarise the processes that occur at the anode and the cathode.

-

oygen collects
hydrogen
collects —or
twice the
volume of
Qrygon

dilute sulphunc
acd

carbon
elactrodes

Figure 13.8 Electrolysis of dilute sulphuric acid
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sl

P ant] water, paper towel 41 & ¥ battery in 2 batte ry hisides. 7 erinostile
d COpper AIPhATE So1utlen, & il of coppes s |

,ml'l and water and dry it on ihe paper torwel
i Wire in ane side of a crocodile ¢
ﬂllw terminal of the batiery
¢ shde of the second crocodile clip, and sttach the othes side o e
negative terminal of the batieny o '
Hmppﬂ wire and the hron nall in the . pper
st not be in contact with the lgquid
‘20 minutes or more, If needed, uny| VO

J”l.j atla h Ihr (e 1T ikl ol ihe

'II.'|!'|'-|:1"' e -II;T|' i

W a .-llplrl"'!.| t.;p.l- i)

e .I-, l.l.'ltd. “'Iﬁ." IllJlf'l 'l‘lﬂll Tih""l{] have a reasonable coat

jsubmerged In the copper sulphate solution Note th
I tﬂ‘l enough, a black substance will form on

ing af copper metal
at U the coppes sulphate
the nail instesd of a copper.

the coll of copper wire or the (ron nail) acted as the
eriment depend on a number of factors. One of whick £ the Concentration
1 _mlutlnn Name two other factors that m =270

anode (n this experiment?

4y influence the copper-plating

UL tha reasons for electroplating vanous metals In aroups

Why we electroplate certain metals

eC2ll an0 dBcuss

because they contaln {ree electrons that pass elecuicity fvom one

ot electricity when they are molten or in aqueous solution. The
led an electrolyte.
f_ compounds into their constituent elements ts called electrolysis
alled the anode and the negative electrode 15 called the cathode
are reduced or oxidised at the electrodes depends on the position of the

Urit 13 Industnal processss M
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£dy

m: and reduction

ABC RN
¥ materials used In the extraction of ron and thelr sources
reactions taking place in the blast furmace

ions of the raw matenials used in the extraction of lron and thelr sources. '

respiration) and hydrogen (in water formation)
only

ygen are usually called oxidation Nowadays, redox processes (reduction and

tion:s in which oxygen is lost oxidation) are understood to include reactions that
m reactions. The most common involve electron transfer

on reactions are burning,

xidation and reduction.
$ to describe reactions
gen (in burning, rusting and

yd reduction in terms

ar d oxygen Figure 14.1 Rusting is a reaction of iron with oxygen

Sulphur is oxidised to sulphur dioxide by gaining oxygen i,

) + Sls) Hydrogen sulphide 1s oxidised to sulphur by losing t'--,drrhge-l_J

) ced when it loses oxygen or gains hydrogen

Nitrogen is reduced to ammonia by gaining hydrogen -_i

,U] + Pb(s) Lead oxide is reduced by losing oxygen
(Hydrogen is oxidised to water by gaining oxygen.)

1€ reduction and oxidation The lead oxide has been reduced to lead and
cur at the same time. That is, hydrogen has been oxidised to water. The reaction
sed and another substance is  involyes both oxidation and reduction

Ms) + H.(9) + Pbis) + H,O(])

Unit 14: Oxidation and reduction 113
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copy g(ID oxide in the reduction tube - spread It out as shown In Flgure 14.2
guzats By

l|.‘4‘~|.~1_a1'rl.||}l:u.|.'1n ‘ |
|

|, T

.E_.ﬁ

IP-j-.;-:T.:'.F. 1 ;bi:"' |

haal
|

ng copper(ll) oxide

pr bung as shown and connect the glass tube to the hydrogen cylinder via the

_ g the apparatus horizontal and steady with the retort stand and clamps |
on the hydrogen cylinder and make sure that the gas Is flowing freely through the

 burner below the reduction tube and switch it on Stand back from the {

1) oxide until all of It has turned a pink colour. Heat for another minute or 50
o the Bunsén burner and remove It from below the reduction tube
an tube 1 cool enough to touch, close the valve on the hydrogen cylinder

hat the copper(1l) oxide started to glow and then turmned pink as it heated

i
when the reduction reaction is complete?

ce that Is formed when copper(il) oxide Is reduced
nce may have been formed in this reaction? (Hint: Write a chemical reaction
saction. )

Rules for assigning oxidation

; numbers
tions, we can use
us decide whether These niles are used when oxidation numbers are

rred. When using this assigned
xidation number to show . The oxidation numbers of all atoms (and
monoatomic and diatomic elements) in their

natural state is 0. For example, the oxidation

ser during a reaction number of atoms of C1,, Cu, Mg and H is 0

Unit 14: Oxidation and reduction 115
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tracting metals
sty are Ui 10 extrct metals
Siow o metal Is extracted depends
e reactivity series and also on
such as the cost of energy and
Gucing agent
1 that are more reactive
Uy extracted using

thus it s expensive.
L Iy iM are less reactive than
iy extracted by reducing the ore

an and It can also be used as a
= metals (such as copper) are
active. Copper is separated
heating the ore in the alr
 sulphur in the form of

abundant metal. The main

' and magnetite
yatite Is concentrated in

Iron Is economically and
for the following reasons
and easy to find in

f the extraction process can
‘anstruction industry

h oxide), limestone (in
anate (CaCO,), and coke,
hich does not contain a lot

d coke are mixed
called charge. Charge Is
blast furnace (see Figure 14.4)

sever, this method uses a lot of

or carbon monoxide.

.y

oke wid lrra gt

WEa N

bt wanle

JaN0S te s

kit air Bilast

——

mclien slag —

tnp I"l_,'r'f_l 'l_,l
n'.l:.!lgr'. =Tyl
Figure 14 4 A blast lurmace s used to extract iron
from ore

Alr that has been heated In stoves (o above

6 *C is pumped into the fumace. The following

reactions ooour

1. The coke reacts with the oxygen in the air to
produce carbon dioxide
C4+40, =i ”._

2. The carbon dioxide produced reacts with more
coke Carbon dioxide Is reduced to carbon
monoxide
{ ["__ +C = 2C0

3. Carbon monoxide reduces [ronill) oxide
{Fe,O) 1o form liquid iron, which trickles to
the bottom of the blast furnace
Fe. O, + 3C0O + 2Fe + 3CO,

4 Because of the high temperatures in the
furnace, calcium carbonate decomposes (o
calcium oxide
CaCQO, + Ca0 + CO,

5. The calcium oxide that Is formed traps all the
impurities, Thev are collected as slag
Ca0 + 510, - CasiO,
he slag s lighter than the iron, theretore it
floats on top of the tron It 1s drained out as a
ligquid The tron Is tapped out of the furnace
and used to make steel

117
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imestone, lron ore and coke

Jeguations that are used 1o show
sthon of reduction process of a

T

eral from which valuable

’ ._.;f can be extracted
that invalves the addition

silcal reaction; it Is also the

or the loss of electrons
ctio

or - number assigned to an atom
\ or reduced form

¢ that oxidises another

ag some of its electrons

LHvIAT

.;ﬂ KMnoO, (6)

d) [FeO e (4)
tbon according

ag) -+ eSO (aq) + H,O()
L+ COE
s a redax reaction? (2)
e redox reaction

as been oxidised (1)
ons that are

(1)
define the

PIg tron - crude fron produced in s blast furnace

redox reaction - reaction in which both an
oxldation (loss of electrons) and a reduction
(galn of electrons) occur

reducing agent - substance that reduces another
substance by belng oxidised

reduction - process that involves the removal of
oxygen, also involves the addition of hydrogen
or the gain of electrons

roasting - process of heating small particles of ore so
that impurities are converted to gaseous oxides

slag — waste material that is left behind after metal
has been smelted

6. Answer the questions with regard to the
following reaction: Mg(s) + C1,() + MgCL(s).
a) How many electrons are lost by the

magnesium? {1)
b) How many clectrons does each
chlorine atom gain? (1)

€)  Which Is the oxidising agent and
which is the reducing agent in the
reaction? (2)
7. The production of tron in a blast furnace is a
continuous process. The production of steel in
a basic oxygen furnace is a batch process,
a) Explain what Is meant by the terms
‘continuous process’ and 'batch
process’ (2)
b) Suggest onc advantage of a continuous
process and one disadvantage of a

batch process (2)
8. [Iron Is extracted from [ts ore in a blast
furnace. Use equations to explain the
reactions that take place when limestone is
added to the mixture in the furnace. (6)
9, Explain how you would convert pig iron
into steel. (3
MOTAL: 35
Revision questions 119
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pds are classified according

¥ contain and how these
gd togother. For example,
fisist of only hydrogen and
hons are further divided into
and alkynes. Alkanes, alkenes
pples of homologous series
ous serles have the same
gularll formula. The
" s s C H, withn =1,
pﬂhune double bond it Is
have to know the names
tmmhu uptons=}

pmpounds can look quite

are no more than a code

. One part of the name

i atoms there are in the
arts tells you whether there
ible bonds, and so on

which all the carbons
1 single covalent bonds.

| ns.but this family
i—carbon double

s |

Ihe names and structures « of the hys
that you need o be |; s ar with in 1
Shown in the table that Tollows

—
Alkanes

Iracarmns
irm 3 are

SRR Aﬂltrlnl
" t w—

I ] gl

IF-I_'--..”

H |
methans

—

H H :
I H g |

H=C=(=H ~ o
| [ | e gt %
H H H -

Ethare

H HH
TS B

H=C =C=C=H
NIRRT
H H H

{ propane |

1. Explain what a hydrocarbon Is

2. Draw the functional group of the alkenes

3. In groups, and using molecular kits, build
maodels of the following hydrocarbons
a) ethane bl
€) propane d)

ethene
propenc

Biogas in Zimbabwe

The alkanes are commonly used as fuels because
they are highly combustible However, thev are
expensive to produce from crude oll resources

In Zimbabwe, a natlonal programme in
support of the construction and use of blogas
plants has helped to improve the lives of many
Zimbabweans through providing clean energy for
cooking, a sustainable waste management system
and potentially, an increase in household income
— all through the simple yet efficient technology of
biogas production

The production of biogas

The role of bacteria

Manv kinds of bacteria are anaeroblc. This means
that they do not require oxygen to respire. Some

Unit 15; Organic chemistry 121
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hat affect the production

11
rs t

terka, temperature and pH

of blogas produced, but a
ars also pilay a role:

aaterial. The ratio of carbon

| the Input materals determines
that material in terms of blogas
dung and plg manure are
gard, but certain plant
roduce very good yvields
toxic substances in the
races of fertilisers, pesticides
*. ts (for farm animals)
that is used In the biogas
of these can have a toxic effect
i, and can therefore limit the
ogas digester is. Any

can allow alr, and therelore
em. The anaerobic

r

! .'n" riies.

onen e f blogas Is methane

4. The presence of molsture. The bactenia
a considerable amount of molsture 1n
to produce blogas, Tor hausehold systems,
about half of the volume of the blogas diges
needs (o be water, with only 40% of it filed
with Input material and the remalning 109
avallable for the biogas to eollect.

Uses of biogas

The methane gas that |s produced In a blogas
digester Is primarlly used as a household Fuel In
Zimbabwe. Gas stoves allow for a much cleaner
heat source than burmning wood, as methane does
not produce any ash. At the same time, methane
15 a fuel-efficlemt Rils, 30 a small volume of gas can
produce a relatively large amount of heat

Similarly, heating and lighting systems that
use biogas are more convenlent - and healthier -
than those that rely on charcoal, wood or paraffin
Since the fuel is produced for free, there is also 3
considerable cost benefit to using blogas

Because blogas digesters make use of
agricultural waste products, the risk of dangerous
pathogens from animal waste to humans s
minimised

In developed countries, methane gas is used
on a large scale to produce electricity

i_'u_,;_;' ves the study of compounds that are derived from organic matter It also
[ synthetic plastics, dyes and drugs
family of organic compounds that follows a particular trend in its

ar group of atoms that gives an organic molecule Its physical and

end in -ane. Alkanes bumn in oxygen to give carbon dioxide and water,
1§ serfes and their names end in -ene

t least one double bond in its chain .

pewable fuel that is casily produced from household and agricultural

123
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c revision test

(1)
l 't of valence
e on the ion. (1)
: in one mole of

to ms in 1 g of carbon-12
| ene mole of a substance
s In an atom.
he Periodic table are

-:-j : d?

(n

(1)

10.

11.

12.

13.

d) o substance {hat changes colovr according
1o the ackdity or alkalinity of the
solution It Is in

€) atoms of the same element that differ
only in the number of neutrons that
they contain

f) a measure of an amount of substarice

Explain the relationship between the

mass of a sample of substance and the

number of particles that are found In
that sample.

Which gas Is evolved when a dilute acid

reacts with a carbonate?

Draw the electronic configuration

diagram for silicon

A soluble metal oxide solution and a

potassium hydroxide solution both tum

red litmus blue and they have a soapy feel

What other properties would you expect

these substances to have in common?

Assign an oxidation number to each

underlined element.

a) KCro,

b) NH,

€ ClO-

d) CO

State whether the underlined atom |s

oxldised or reduced,

a) FeO -+ Fe,0,

b) CO - CO,

¢) MnCl, -~ MnO,

Some mixtures of liquids can be separated

using the method of fractional distillation

if)

{3)
(1)

3)

i4)

(3)

a) When would a scientist choose to use
fractional distillation instead of simple
distillation?

b) Draw a simple sketch to show the
apparatus used in fractional
distillation

End of topic revision test 125
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se tata fro

m pile charts and line graphs.

Average rainfall in mm

epresent data or information
stand. You have
various forms,
e graphs. Both of these
ne set of data in relation
what if you wanted
age of the total data

Figure 16.1 A pie chan fepresenting average rainfall in
January 1o June

NYr=swim s # i [
| INg 8 DIE char DM aiver -4

| =

aa - =11 Ug c

Let us first do an activity 1o see how data can be
presented in the form of a pie chart

Activity 16.1

Aim: To draw a pie chart from the data in
Exercise 16.1

Materlals: paper, a pencil, a protractor a
calculator

Procedure

1. Calculate the percentage of your data

J relative to the total

k-axis and average For the information above

The percentage for June

= average rainfall in June = the total
rainfall over 6 months

= J0mm 100
— 200 mm 1 %
= 5%

2. Use the percentage to calculate which

‘charts, shows one set portion of a circle it should be by

total. The data in the multiplying the percentage by 360°
m in Figure 16.1 In the example that would be
. e 5% x 360° = 18

Unit 16: Data presentation 127
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X f_f__ 1t Infermation in ploture
B

| representing data in a circle

.-r. ". lnns

thered for an

ure was the water when the
R (1)

a ke for the water to cool
S (1)
ke for the water to cool

' (1)

sxperiment take? (1)

data - a collection of Information

-'ﬁue.ﬂlum about this line 2. A learner In your school collected data on the

numbers of learners coming from countries
other than Zimbabwe

Number of students from ether countries
Mormmbigue

e

-|:'_J‘.r'_'r

a) From which country do the most

forelgn learners come’ (1)
b) From which country do the fewest

forelgn learners come? (1)
¢) Work out the percentage of learners

who are not from Africa (1)

d) If there are 42 learners from other
countries in your school, calculate the

number of learners from Mozambique. (2)
TOTAL: 9

Revision questions 129
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measuring |

ring length is the metes |,
[ l..:..- mnﬁlj“ used 14

oy 1o get It as close o
2 ring. Your ¢y, ; e
R In order 16 .,
ke the appro priat:
IX SITOrS Wheneu

Ha with simblar mar
5 ng tape can be iy
ot flat or straiph

pipe

108€ On a ruler and a \en
n 0.1 mm increment:
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w for zero errors
' to fit the object firmly.
i, first reading from the

ents of
and recording

jects 1o measure as
ge, a book, an eraser,

metric wala

-

depth messureg blads

} Results {
| How much difference was there between the |
| measurements of the different classmates,

. a5 compared to the measurements taken in
' Activity 1717

: Vernier callipers are highly accurate |

Instruments for measuring
electricity

felng able to measure different aspects of
an electrical clreult s important in the safe
application of electricity,

Ammeter

An ammeter measures the strength of an electrical
current, that Is, how many charges move through
a clrcult per second, The reading Is in ampere (A},
An ammeter (s a very sensitive instrument and 1s
always connected In series in a circuit

| Activity 17.3

. Aim; To measure and compare the strength of
| current in a given circuit when adding resistors
| or adding cells

i Materials: 2 to 3 cells, a cell holder, insulated
| copper wire, small light bulbs or other

| resistors, an ammeter

Unit 17: Measurement k3
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nder and record
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& ool .

rement of masy

dbj 0o
e Water
) peat steps

s
has the highest density?

de sity of irregularly

ining the density of
'ts lies in determining its
dimensions of regular
‘measured easily and used

it in water in a measuring
ccording how much water
‘of the displaced water Is
of the object

Actlvity 17.6

Alm: To determine the density of iregulary
shaped objecrs

Materlals: water, a balance, 4 measuring

cylinder, different imegularly shaped objects
(such s small stones)

Procedure

1. Weigh the irreqularly shaped objerts and
record their mass, in grams, as accurately
as possible

2. Pour encugh water in the measuring

cylinder to submerge the cbject completely

Take the reading (You can fill it up carefully

to a convenient calibration mark )

Submerge the object.

Record the new level of water

S. Subtract the second reading from the first
to get the volume of the irregqular object.

6. Divide the mass by the volume to get the
density of the material of the object

’ 7. Using different objects, repeat steps 110 6

i ————

S ————————

e

>

e

o=

o
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ed by a voltmeter

nker was lowered i1,

inder with water, the v,
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: Q prum and Inertia
ws of motion.

ds, thev interact
ract. Just as with a
n equal partner in the

say they exert a

sree has a magnitude

scause the interacting

force each one

me size, but the

words, as object A
ect B exerts an equal

ite direction. It is not

in a pair of interacting

, Isaac Newton,

iired to keep an
jon, In other words,
(movement at a
ection) is a natural
‘uniform motion
tion, unless

otlon, An external

e time

tape, a stopwatch or stop clock, a me

jass and acceleration, calculate the force exerted on it

force Is needed to cause a change in motion
From experience you know that even when
you roll a smooth ball along a smooth surface, it
will eventually slow down and stop. It is the force
of friction (an external force) that causes It to stop
moving
Imagine for a moment that friction was absent
then the pushed body will continue moving at the
same speed and in the same direction [OTEVEL Such
a system ls called an isolated system. Newton s
first law applies to an isolated system and can be

summarised as follows

Every object continues in its stafe of rest or
uniform motion in a straight line unless it is acted

on by an extermal force
Newton's second law of motion

We can use Newton's second law of motion O

relate changes in an object’s motion to 1OTCEs that

act on the object
The next two experiments will help you

develop techniques that are necessary 10 study

aspects of motion Experiment 18.1 will teach you

how to measure time with a ticker timer while

Experiment 18.2 will teach you to calculate the

acceleration of a moving body

chanics trolley or wind-up/pull-

Unit 18: Force 135
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Ry

A i -:'-:-l paper divwe i

| e tor of the Carbion pag

cker timer Wi

AL 'moll }'Uttr Hlil'l_'-ﬁ.
peslowly and switch the ...

Pull the tape through the ticker 11,
15, Find out how many there 0

1 (or 3 seconds), YOu can measure !

ttaching elastic cord to trollo
.‘

- 1d to a trolley
of tk He cord around a rx
¢ It U 1e cord is always stictd!
"L: hen the trolley 1s trov
gulsh one from another
al o g have cut a ten-tict
10 dot-to-dot spaces !
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4

Yo .-::ﬂ_pﬁ, vertically and
4xls. This 10 centimetics

s a velocity axis.
'1 centimet
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yedocity axis to help vou to work
elocity and the second

L can call these w and v

hat u commes before v in the

s the st velocity comes

o acceleration of yvour
 the | me between the two
gathon Is ‘rate of change of

\ gal 1o the change in
' the time Average / J
|
|

nge In velocity/time I_

vloety

relocity Is the difference
wo velocities, v - u. The lime
& two tapes Is £ which in this |
e between the centres ]
ipes. Draw a horizontal |'
of the top of the :
i e Figure 18.1 Using a ticker tmer to calculate average |

acceleration |

The length of the

! -ﬁlﬂ connecting the tops of the two tapes. Measure the height of the triangle, J
e velocity axis, which are centimetres per second (cm/s) Divide the height of the

res et second, by the base, in seconds This gives you the average acceleration in |
er second (em/s’)
J

lationship between force and acceleration i
way. a few books, a ticker timer, ticker tape, ¢lastic bands, an alternating
pwer source depending on the ticker timer

s a8 shown (o Figure 18.2. Incline the runway so that the tralley just starts
. Then reduce the slope slightly and give the trolley a stight push. Adjust the

_,ﬁll‘l.‘l at the same speed down the runway when It is pushed
tape will be equally spaced when the trofley Is moving at constant speed. |

& have compensated for friction and it will no longer have an elfect on the
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: ment 18.4 demonstrate
betwe n force, rmass and
 these relationships comes

Far

i ALE
'

u . i olrfect is directly
e force that canises it, provided
painLs covistant.

b . irelationship in a single

cts on a 2-kg mass
of 3 m/s® is

is required to
g al a constant

runway. Find the
by If a force of 5 N (s

e trolley

el {the Ipffd
int), This

e trolley Is opposed
ing force Is

n the trolley.
on the trolley

Newton’s third law of motion

Newton's third law of motion states

If a body (A) exerts a force on a secomid body (),
the second body (H) will exert an equal and
oppasite force on the first body (A)

O, more simply:

For every action, there ts an equiet] and opposit
reaction

This law is not strictly about mation as its name
suggests, but the law tells us that forces always act
In pairs. You will remember that we mentioned
this at the beginning of this chapter. 50, for
example, a high jumper will exert an action on
the ground, The reaction of the earth causes the
jumper to spring upward, while the earth has
hardly moved, because of its size

Inertia

Newton's first law of motion states that an object
at rest stays at rest and an abject in motion stays
in motion with the same speed and in the same
direction, unless acted on by an unbalanced force
Objects tend to keep on doing what they are
doing. It Is the natural tendency of objects to resist
change in thelr states of motion and it is called

inertia

Mass as a measure of an object’s
amount of inertia

All objects resist change in their state of motion;
all objects have inertia, The tendency of an object
to resist change in Its state of motion depends
on its mass Mass Is a quantity that is solely
dependent on the inertia of an object The more
inertia an object has, the more mass it has, and

a more massive object has a greater tendency to
resist change in Its state of motion

If there are two bricks on a table, one brick made
of cement and the other made of foam, without
lifting the bricks, how can you tell which brick is

made of foam?
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WE AN obifect at rest or traveliin
veloxity, unless a net force acts on |t
: h'll':'lhe net force acting on an object is equal to the
".'1'-'_*r|r- . 'lh! mass ol an object s constant, F s mur
! v _ Interacting objects exert forces on each other that are

L |

B at uniform velocity remains at rest or travielling

rale of change of

of the same size,

measure of the inertia of an obfect.

«d using a beam balance.

mmr-m‘

asured using a spring balance
orce exerted by a mass moving at a certain speed.
an object is its mass multiplled by its velocity

" tn the velocity of an object momentum - the force exerted by an object
‘tending to change an moving at a certain speed

ate of rest, sometimes velocity - the speed of a moving object in a given

m direction
ha -nppmu motion between weight - the force of an object due to the pull of
: Fnudl other gravity on Its mass

cy of , dependent on
St change in their state of

(6) 4. What Instrument Is used to measure

ontally at a welght? (1)
5. [Explain the difference between mass and
ired to keep welght (2)
peed and In 6. An object with a mass of 10 kg is moving
(1) at a speed of 0.5 m/s
Elg) Calculate its momentum (1)
eed a force to TOTAL: 17

(2)
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by E = work done to raise 1y
D) = Wox AC
.ﬁ » "{ {use your knowledge

ow 882 = 1)
vy §s tand thus the shorter
ath ‘md thus the larger the

nount of work done by the

g0 Into raising the load, but
'Hmmlng friction. Work
ted energy, or, the work

ise [ + wasted energy

E :""
friction there is the more
efficiency of a machine Is

jinéd (Tam chll"lf
tinto machine 100%

‘a machine is always less
= machine, the efficiency
ss than a hundred per

 f ort £ moved through 2
erlod of time that the
ace AC. The velocity

How MA, VR and efficiency are
related

s i .
We have seen above that efficiency is defined as

ST TTAT
Wik (il into machine

_ work obtained from m

Eificiency w OO

But we know that
work done = force = distance moved by the
force
as it overcomes the load. The efficlency equation
can therefore be n.-wrim nas

Aenco o WY "
l!h(!utt) = m « 100
But i, = |
}F % % % 100%
l‘suw—:.\ A and £ = VR

Therefore Efficiency = ':” x 100%

Types of simple machines

Levers
Figure 19.3 shows examples of levers used In
av life. For each lever, identify the pivot (or

everyd
fulcrum), the point where the load is placed and

the point where the effort is exerted.

Figure 19.3 Levers used in everyday life

Pulleys
A pulley is @ wheel with a groove through which

d to lift loads, for
a rope passes. Pulleys are use
exnrﬂglc, in loading and offloading trucks and

ships.
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-'I.'.H wky mﬂﬂ l't'qu”p.,
‘ ';nuu 400 N 10ad. then
is given by

' ratia of a pulley system

“Mhmhﬂwﬁrmc effort has tom
10 raise the load a distance x. In Figure 19 4.
load moves a distance x if the two lower
rise a distance x. For this to happen. cad!
two lower pulleys has to release:

2 x x rope = 2x,

There are two more pulleys on the upp
also releasing a length x of rope each Altogethe
4x amount of rope is released
Therefare E has to move by this an
the velocity ratio (VR) is given by
distancy moved by |

ok 2

=4
In general, therefore, the velocity 10
number of pulleys in the system

lley?

Energy losses and efficiency of p
In real life there is always friction b
moving parts of a machine. Work D

to counteract the force of friction 107
thus goes towards overcoming fric!!
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energy loss through fri,
R s that I8 raised with the laad
9_‘." energy loss Energy loss can
o very lght materials, g, h as
the lower block

_—

VR and efficiency of
of the two, the

ht par will move more than
- l'--
ck pulle system, cordage of

3 thickness, a variety of
Tk

ght, a sca