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UNIT 1

HUMAN BODY 1

UNIT 1.1: HUMAN REPRODUCTIVE SYSTEM AND PUBERTY

The unit introduces you to your body, What experiences do boys and girls have on their body when they
reach sexual maturity.

OVERVIEW OBJECTIVES OF WHAT YOU NEED TO KNOW:
Identify organs of the human reproductive system

Explain the functions of the parts of the reproductive system
Identify changes associated with puberty for both male and female
Explain the importance of observing personal hygiene of the reproductive organs.

CONCISE INFORMATION (male and female reproductive systems)

The reproductive system explains how sex organs work together for the purpose of reproduction.

N.B: you need to be able to identify the reproductive organs and state the specific function of each.
Look at the table below:

Male

Testicle -

Functions of male sex organs
Penis: deposits sperms and passage of

urine

Urethra: Allows urine to pass from the
bladder or sperms to pass from the

testicles

Testicles: Produces sperms which

fertilize the egg

Epididymis: stores sperms and allow

them to mature

Scrotum: Contains and protects the

testes

Sperm duct: Passage of sperms from

testes to urethra

Prostate gland: make some s of the

fluid for semen

KNOWING THE EXAMINERS' MIND™ - INTEGRATED SCIENCE 2
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Female

Functions of female reproductive

organs
Ovary: Site of production of eggs
(ova)

- Fallopian tube: Passage of the ova
from ovary to uterus

. Uterus: Site of development of the
embryo into a bay

. Cervix: Supply the vagina with mucus
for lubrication  during sexual
intercourse. It also closes the uterus
from vagina

- Vagina: Receives the sperm during
sexual intercourse. It also acts as

passage for urine.

CHANGES ASSOCIATED WITH PUBERTY

Puberty is a period of development that occurs when a child’s body matures into an adult to become
ready for sexual reproduction.

On average, girls begin puberty at ages 8 — 13, boys at ages 11 — 12.

N.B: You need to be able to state the changes associated with puberty, referred to as secondary
characteristics. See table below

Secondary characteristics in boys Secondary characteristics in girls
- Deepening of the voice - Hips get wider
- Underarm and Pubic hair growth - Breasts development
- Growth of hair on the face - Underarm and pubic hair growth
- Penis grow longer and wider and testes - Body odor
get bigger - menstruation
. Wet dreams and the ability to ejaculate

Do you know why it is important to keep personal hygiene of your sex organs?
It is important for both boys and girls to learn about their genitals, ask questions, and practice good
hygiene in order to maintain healthy. Cleanliness is important so that infections and bacterial diseases

can be avoided.

HKNOLWING THE EXAMINERS’ MIND™ - INTEGRATED SCIENCE 2
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Approach to Examination questions

I. Study the diagram showing the male reproductive system

(a) Name the parts marked Vand U. (2]
(b) Describe the functions of W, [1]
(c) Name one substance produced by the organ labeled T, [1]

(d) Suggest what could happen when the substance produced by structure ‘I you have mentioned
in (c) above meets the ovum in the fallopian tube. [1]

(e) Name the other substance that passes through R apart from the substance produced by organ

T 1]
[Env. Science/502/p2/2006)

Worked solution

(a) Part V: sperm duct

U: scrotum
(b) Function of W is to store sperms and allow them to mature

(c) Sperm ‘
(d) When sperm meet with ovum in the fallopian tube a zygote (fertilized egg) will be formed,

which will eventually develop into foetus.

(e) Urine

KNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
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2. Study the diagram below showing the female and male reproductive organs.
DWGRAM A DIAGRAM B

(i) W’ (2]
(b) Which letter shows the site where the reproductive cells you have mentioned in (a) above fuse
(join)? [1]

(c) Name the process by which the male and female reproductive cells fuse (join). [1]

(d) What is the function of the part marked U? [1]

(¢) Apart from reproductive cells, what other substance (not related to reproduction) use the
passage labeled V? [1]

[Env. Scince/502/2/2009]
Worked solution

(a) (i) ova

(ii) Sperm

*Take note: The ovary produces eggs (also referred to as ova) while the testes produces sperms.
(b) T

*Take note: the fusion of the ova and sperms occurs in the oviduct.
(c) Fertilization

(d) Part marked U (epididymis) acts as storage and passage of ~sperms.
(e) Urine

*Take note: the urethra is the passage for both sperms and urine.

KNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
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NOW IT IS YOUR TURN: Answer the following questions

I. What are the organs that are part of
(a) Male reproductive system [3]

(b) Female reproductive system [3]

2. Puberty is a period of development that occurs when a child’s body matures into an adult to become
ready for sexual reproduction.
(a) What is the name of hormone responsible for
(i) Male secondary sexual characteristics
(i1) Female secondary sexual characteristics [2]
(b) When is the onset of menstrual cycle in females? [1]

(c) Explain why it is important to keep personal hygiene of your sex organs. [1]

3. (a) State the functions of the following parts of female reproductive system
(1) Fallopian tube
(ii) Cervix [2]

(c) What is the organ that releases the female gamete? Explain how this release is triggered. [3]

4. The diagram below shows the male reproductive system.

(a) Label the parts marked A and C. [2]
(b) What are the functions of the parts marked B and D? [2]

(c) Identify two changes associated with puberty for males. [2]

KNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
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5. The diagram below shows the front view of the female rcproductivc system.

(a) Label the parts marked P and R. [2]

(b) What do you understand by the term fertilization? [1]

(c) Which letter represents a part where fertilization takes place? [1]
(d) Give two changes associated with girls when they reah puberty. [2]

(e) Describe two ways of keeping the reproductive system clean? [2]

Scanned by CamScanner



UNIT 1.2: FERTILIZATION AND EMBRYO DEVELOPMENT

How is the baby formed? The journey starts with the fusion of two cells, the sperm cell and the ovum.
This is discussed under this sub unit.

OVERVIEW OBJECTIVES OF WHAT YOU NEED TO KNOW
- Describe the process of fertilization in human beings.

- Explain the functions of the parts important for development of the embryo
- Describe gestation period and birth.

N CONCISE INFORMATION (fertilization and embryo development)
Fertilization is the formation of a zygote (fertilized egg) by the fusion of the egg and sperm.
N.B: You need to be able to describe the process of fertilization and state functions of the parts of the

embryo.
The process involves the following:
- Fertilization takes place in the oviduct. (the sperm and ovum meet)
- After fertilization the zygote begins to divide, first into two cells, then four, eight and ultimately
the embryo is formed. The embryo sticks to the upper wall of the uterus and continues to grow.
Table 7.3: features of developing embryo:
ORGANS/FEATURES IMPORTANCE

Amnion: Contains fluids (amniotic fluids) where

the embryo floats and is protected from damage. It
also provides suitable environment for the
development of the embryo.

Placenta: Site of exchange of gases (oxygen
and carbon dioxide) between the embryo and

the mother.
Umbilical cord: Organ through which the embryo

receives food and oxygen from the mother’s blood.
It also acts as a passage for waste products from the

embryo into mother’s bloodstream.

GESTATION AND BIRTH
Gestation is the period of time between conception and birth. During this time growth and development

of the foetus continues inside the mother’s womb until the baby is born.

The total length of pregnancy (gestation period) is about 40 weeks (9 months).

KNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
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Few days before birth the foetus moves itself so that its head points downwards, as shown in figure

below:

foetus

amniotic fluid

umbilical cord

amnion Placenta

cervix

vagina

A foetus is a developed embryo at the stage when structures such as arms, legs, and ear are recognizable.

Approach to Examination questions

3. Study the diagram showing a stage in the foetus developing,

(2) Identify the parts labeled ‘K’ and ‘L. [2]
(b) Describe the functions of liquid marked ‘N, [1]

(c) State one substance other than gas which moves in the direction of the arrow. [1]

(d) In which labeled part does exchange occur between mother and foetus? 1]
(¢) Explain why the mother at this stage requires a special diet which includes proteins and
carbohydrates, [1]

(Env. Science/502/2/2010]

HNOWING THE exAmiNners:

MIND™
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Worked solution

(a) Part ‘K’ is umbilical cord
Part ‘L’ is the foetus

(b) Liquid N’ is amniotic fluid

(c) Food

*Take note:
The foetus receives food and oxygen gas from the mother’s blood via the umbilical cord and passes out
waste products to the mother's blood via the umbilical cord.

@ M

*Take note: gas exchange between mother and foetus occur in the placenta

(e) Protein is needed for growth and repair of tissues for the baby and the mother need

carbohydrates to get the needed energy to support work involved in carrying the foetus.

4. Study the diagram showing the position of the foetus just before birth.

Q
(a) Name the parts marked (i) ‘O’ and (ii) ‘Q"  [2]
(b) Give the function of the parts marked (i) N and (ii) P [2]
(c) Suggest the reason why the foetus does not drown in liquid P. [1]

(d) What do we call the period from fertilization to birth? [1]
[Env. Science/503/2/2003]

Worked solution

(a) (i) part O is the uterus
(ii) Part Q is the cervix
(b) (i) N functions as site of exchange gases between the mother and the foetus.

(ii) ‘P’ allows the foetus to float thereby protecting it from damage and it
provides suitable environment for the developing foetus.

(c) Foetus does not drown in ‘P’ because it does not breathe though its nose or mouth. Breathing
and excretion is done through the mother’s blood.
(d) Gestation period

HKNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
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NOW IT IS YOUR TURN: Answer the following questions

3]

Fertilization is the formation of a zygote (fertilized egg) by the fusion of the egg and sperm or the
fusion of a male sex cell called sperm and a female sex cell called ovum to form a zygote.

(a) Where in the female reproductive system do sperm and ovum fuse to form a zygote? [1]
(b) Briefly explain how the fetus is formed after fertilization. [2]

(c) How long is an average pregnancy? [1[]

(d) Name the organ through which the embryo receives food and oxygen from the mother’s blood.

(1

The following diagram shows a developing foetus in the uterus.

Vessel Q
1%!‘1

(a) Label blood vessel P and Q [2]

Vessel P

(b) What is the name of the site of exchange of oxygen and carbon dioxide between the foetus and
the mother? [1]

(c) Is the concentration of oxygen in vessel P low

or high? Give reason for your answer. [2]
(d) What is the foetus called after birth? [1]

(a) What is fertilization? [1]

(b) Briefly describe how the embryo is formed after fertilization.

(c) The figure in the diagram below shows a developing embryo:
(d

HKNOWING THE EXAMINERS' MiND™ —
©2015 A Product of Initiative Publishers INTEGRATED SCIENCE 2
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(1) Name parts P and S. (2]

(1) What is the function of fluid R?

(1) What letter represents the site of exchange of gases between the embryo and the mother?
(1]

(¢) What is the difference between embryo and fetus? [1)

KNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
©2015 A Product of Initiative Publishers 11
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UNIT 2 HEALTH 1

This unit looks at health in terms of providing your body with all the necessary nutrients. Nutritional

deficiency diseases are discussed. You will also learn how to read and interpret the information on the
children clinic card.

OVERVIEW OBJECTIVES OF WHAT YOU NEED TO KNOW:
- Describe the different types of food nutrients.
- Describe the dietary needs for different persons

Identify common nutritional deficiency diseases of symptoms and their diseases.

- Describe the importance of child clinic

CONCISE INFORMATION (Nutrition)

Nutrition is the process by which humans (or organisms) obtain and utilise their food for the growth,

development and maintenance.

N.B. you need to know all the seven types of nutrients that are needed in order to stay healthy.

What is a nutrient?
- A nutrient is a chemical present in the food that provides nourishment needed for growth,

development and maintenance of the body of an organism.
- The seven types of nutrients that we needed to stay healthy are; proteins, fats, carbohydrates, water,

vitamins, mineral salts and dietary fibre (roughage).

The table below summarises classes of nutrients and their functions

KNOWING THE EXAMINERS' MIND™ = INTEGRATED SCIENCE 2
©2015 A Product of Initiative Publishers 12
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CLASS 1: THE MACRONUTRIENTS (carbohydrates, fats and proteins)

Definition: Macro-nutrients are nutrients needed in large quantities and are called major nutrients,

building blocks
known as amino
acids)

fish, beans etc.

maintenance of body
tissues

- Needed for production
of substances such as
hormones and enzymes
which help in
controlling functions of
the body.

Nutrient Source Importance Deficiency disease
Carbohydrate Bread, nshima, - Provide energy needed |- Marasmus

(consists of sugar | cereals, potatoes, to work and function - Child with old

and starch) fruits, etc. properly. man's face

Fats/oils Butter, margarine, |- Provide energy - Eye cornea becomes
(made from cooking oil, - Provide insulation dry and opaque
building blocks olives, seeds and |- P"O"idf" shock ) leading to

called fatty acids) | nuts i’a:;corrbmg protectiye keratomalacia
Proteins Meat (e.g. beef, - Needed for growth, - Kwashiorkor

(made from pork), chicken, development and - Retarded physical

and mental growth

CLASS 2: THE MICRONUTRIENTS (vitamins and mineral salts)

Vitamins and mineral elements are required for numerous functions within the body and deficiencies

can lead to serious health problems. They are required in smaller amounts such as fats, carbohydrates

and proteins, and are therefore known as micronutrients or trace elements.

MINERAL SALTS SOURCE IMPORTANCE DIFICIENCY
DISEASE
Calcium Milk, cheese, green Healthy bones and teeth Rickets in children
vegetables Osteomalacia in
adults
Iron Liver, dark green Healthy red blood cells Anaemia
vegetables, yeast, eggs,
kidneys
lodine Sea salt, iodised table Making the hormone -goitre
salt, sea foods thyroxin in the thyroid -stunted growth in
gland children

HKNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
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VITAMIN SOURCE IMPORTANCE n.u- tu;’,.\cv m@
A Butter, margarine, red-liver | Vision in poor -night b'h'ndncsa ‘ ;
oil, liver, egg york, green light, healthy -bronchitis (lung disease)
vegetables, cocoa, carrots membranes €.g.
lungs
B Bread, milk, liver, kidney, | -digestive -nervous disorder )
whole, cereals, beans, egg processes -dementis
york, green vegetables. -manufacture of
red blood cells.
C Citrus fruits, fruit juices, Healthy connective | -scurvy
raw vegetables tissues holding -poor healing of wounds
body organs
together
D Liver, fat, fish, egg york, Healthy bones and | Rickets in children and
formed in skin by sunlight teeth Osteomalacia in adults

DIETARY NEEDS OF DIFFERENT PEOPLE
N.B. Different people need different kinds of diet depending on usage of the nutrients. Consider tzb
6.4 below:

Category Type of food needed

Pregnant woman | - Food rich in calcium for the growth of bones and teeth of foetus.
- Food rich in iron for the formation of new blood cells of the foetus.
- Foodrich in energy to support work involved in carrying the foetus.

Baby - Milkis the source of most of the nutrients needed by a baby. This can

' be cither by breast feeding of bottle feeding.
Lactating woman | - Food rich in protein and plenty of fresh fruits and vegetables for
production of milk,
Manual and - Thc manual worker needs a diet with high proportion of cnergy-
sedentary worker giving food (carbohydrates ) compared to scdentary worker
Ick person -/r\hsu.k person needs to repair parts of the body affected by illness.
crefore, s/he requires more vitamins, proteins and carbohydrates J

CHILDREN’S CLINIC

Children’s clinic helps to check whether a child is ill or healthy by checking whether he or she is

growing steadily. Children’s clinics in Zambia provide each child with a children’ d. The
é ren’s card.

following is a sample of 4 child clinic cargd

KMNOWING THE axn
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How to read information on the card

On the clinic card, the mass on the vertical axis and the age is on horizontal axis.

After weighing the child each month, the mass is marked in the graph. And these masses are
joined together to give a mass-age graph. Note that
If the line continues to rise and is above the top limit, it probably means that the child is

overfeeding.

If the line continues to rise and is under the bottom limit, it means that the child is underfed.
If the line is horizontal or falls, then the child may also be suffering from an illness.

The mass of a six-month old healthy child should be between six and eight kilograms

Approach to Examination questions

1. Use your knowledge of health and nutrition to answer the following questions.
() Fill in the gaps in the following table: [5]

FOOD CLASS SIGNIFICANCE
Bread, nshima, cereals,
potatoes,
Proteins
foods rich in calcium Healthy bones and teeth

(b) Apart from eating food, in which other way can one obtain vitamin D. [1]

[KEM model Q: 2015]

Worked solution
(a)

FOOD CLASS SIGNIFICANCE
Bread, nshima, cereals, Carbohydrates Provides body with ener
potatoes, ®
Beef, chicken, fish, Growth and development of body
beans Proteins tissue,
foods rich in calcium Minerals Healthy bones and teetp

—_— ]

(b) Vitamin D can also be obtained by standing in the syp

WING THE EXAMINERS MIND™ - [NTE
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2. A diet that contains adequate amounts of all the necessary nutrients required for healthy growth
and activity is called a balanced diet,
(a) What is a nutrient? [1]
(b) Youare proviqed with the following list of foods:
Milk, water melon, fish, margarine, bread, ground nuts, pumpkin leaves, sweet potatoes,
cooking oil, cassava, eggs.and water.
(i) From the list pick four foods that would make up your balanced diet with all seven
nutrients. {2}
(ii) Which of the foods on your list when it missing in your meals you would develop
kwashiorkor. [1]
(c) In chicken the iron is low in comparison to other meals.
(i) Why is iron needed in our diet?
(i) What is the disease caused due to lack of iron in the body? [2]
[KEM model Q: 2015]

Worked solution
(a) A nutrient is a chemical present in the food that provides nourishment needed for growth,
development and maintenance.
(b)
(@) Water melon, gives me water and raphage
Groundnuts, gives me proteins and fats
Bread gives me carbohydrates
Pumpkin leaves give me vitamins and mineral salts
(i) Groundnut/eggs — the protein food
(c)
(i) We need iron for development of healthy red blood cells

(ii) Anaemia

3. Vegetables contain starch in addition to other nutrients.
(a) Give one reason why most vegetables are cooked before they are ready for eating. {1]
(b) What is the potential disadvantage of cooking vegetables? [1]
(c) Give an example of vegetables and mention the nutrient you can get from it apart from starch,
(2]
(d) What is the major class of food for vegetables, give reason for your answer? [2]
[KEM model Q: 2015

HKNOWING THE EXAMINERS' MIND™ - INTEGRATED SCIENCE 2
©2015 A Product of Initlative Publishers 17

Scanned by CamScanner



Worked solution

(a) Vegetables are cooked to make their starch digestible in the body and make nutrients in them

readily available for absorption.
(b) Cooking vegetables can lead to loss of nutrients as they get destroyed by heat

(c) Tomato is an example of vegetable. Vitamin can be obtained from tomato

\ Examiner’s advice:

You are not restricted 1o giving tomato only as example for vegetable. You can give any other example
but ensure that the nutrients you mention will be found in that vegetable.

(d) The class is vitamins. This is because vegetables give us vitamins more than any other

nutrients.

4. The table below shows the nutrient composition per 100g of various foods.

Food Carbohydrates (g) | Fat (g) Protein (g)
Bread 47 3 10

Butter - 82 0.5

Fish 8 10 7

Fried potato 37 9 4

(a) Which among the foods contain less fat [1]

(b) If the food were eaten in equal quantities, which of the foods would be most useful in
building muscles? [1]

(c) Which among the foods in the table has the highest potential of energy? [1]

(d) The three classes of food in the table above are referred to as macronutrients. What do you
understand by this term? [1]

(¢) Give one class of food which is classified as micronutrient. [n
[KEM model Q: 2015/

Worked solution
(a) Bread
(b) Bread

Take note: bread has the highest amount of the body building nutrients, the proteins,
(¢) Butter

Take note: fats are food with nutrients with highest potential of energy, butter has more fats.

(d) Macronutrients are the nutrients that are needed by the body in large amount

(¢) Mineral salts are micronutrients.

HNOWING THE EXAMINERS' MIND™
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5. The diagram below shows part of an under five card.

CHILDREN'S CLINIC CARD 8kgt L
Clinic Child's No. | 7% ]
Child's Name [Boy/Gir Skey .
Mother's Name IE;. No Skey *
4kg 3 T
[Father's Name IRH. No A
Birthd 3kgt L] [t
Date First Seen _r i =
birthweight | 2kgt
Where family live: address Thgy =
Brothers and Sisters AlMyd [I5A SO INED S
Year of Birth| Boy/Girl | Remarks
1986 Boy
1988 Girl
1990 Girl
1592 Boy
1994 Boy
1997 Girl
2003 [ Boy

(a) Apart from the information shown on the card above, state one other type of information which
can be obtained from an under five clinic card. [1]

(b) Why is it important to know the birthday weight of the baby? [1]

(c) How often were the parents taking the child to the under-five clinic? [1]

(d) By how much did the child weigh between June and July? [1]

(e) Suggest one disease which brought about the loss in weight of the child in month 4 due to poor
diet. [1]

(f) When did the weight of the child remain constant? [1]
[Env. Science/502/2/2004]
Worked solution
(a) The mass (weight) of the child can be obtained from the card.

*Take note: Apart from giving information about the child’s family and immunization programme, the
card also gives information about mass of the child.
(b) The birthday weight give doctors/nurses a baseline against which to check the baby’s growth.
(c) The parents were taking the child to the clinic monthly
*Take note: According to the graph, it is indicating that the mass of the child was checked once in every
month.
(d) By about 0.5 Kg
(e) Kwashiorkor

*Take note: kwashiorkor is a type of disease in children caused by lack of proteins in the diet.

(H Between October and November.

HNOWING THE EXAMINERS MIND™ - INTEGRATED SCIENCE 2
©2015 A Product of Initiative Publishers 19

Scanned by CamScanner



NOW IT’S YOUR TURN: Answer the following questions

(a) Define nutrition. [1]

(b) A balanced diet should consist of all the seven classes of food, that is, carbohydrate, fat,
protein, raphage (dietary fibre), vitamins, minerals and water.
From the foods listed below, pick four (4) foods only that will make a balanced diet

Nshima, sweet potatoes, beans, groundnuts, water melon, pumpkin leaves and rice. 4]

(c) What is the effect of lacking vitamin C in one’s body?

r)
(a) What is a nutrient? [1]
(b) Explain why the following is important for a pregnant woman?
(1)  Food rich in calcium
(ii) Food rich in iron
(iii) Food rich in carbohydrates (3]
(c) List foods needed by a lactating woman and state the significance of the food.
3.

In Zambia, there are many under-five clinics, where mothers can take their children for regular
check —ups from birth until they are five years old.

(a) Whatis a children’s clinic? [1]

(b) Explain why it is important to take a baby to a children’s clinic. [1]

(c) State the dietary needs of:

(i) Pregnant woman

(ii) Baby under the age of 6 months. (4]
4. The table below contains nutritional information on pork sausage and a soya protein sausage.

Per 100g Pork Soya
Energy 1175KJ 964KJ
Protein l4g 17.5¢
Carbohydrate 3.2 12.0g
Fat 224 11.5¢
Sodium 04g l.lg
Fibre 0.3g 4.6g

(a) Which sausage has the higher carbohydrate content per 100g? [1]
(b) How is carbohydrate stored in the human body? (2]
(c) What is the main function of carbohydrate in your diet? [1]

(d) What discase develops when a child is lacking carbohydrate? [1

(¢) Between the two sausages which one would you recommend for quick supply of sodium in
one’s body? [1]
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5. Study the diagram below showing part of the children’s clinic card.

Reasons for speclal care
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(a) According to the clinic card, what was the weight of the child on the 6™ visit to the clinic? [1]
(b) What is the purpose for the space labelled ‘N*? [1]
(c) Apart from the letter Q, which other letter on the card, identifies the part which describes
“Danger Sign” for the child’s health? [1]
(d) Apart from tuberculosis and poliomyelitis, name one other disease that a child is immunised
against and the information recorded on the clinic card. [1]
(e) Give one reason in each case for the weight at
(i O
(i) Q
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