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Animal Cells: Homework 1

Under an electron

Under a light
microscope

microscope

Learn the spellings of the following key organelles and their meanings:
Cell membrane: It controls the movement of substances in and out of the cell.

Cytoplasm: A jelly-like material where many of the chemical reactions happen.
It contains dissolved nutrients and salts and structures called organelles.

Nucleus: Contains genetic material, including DNA, which controls the cell's
activities.

Mitochondrion: Where most energy is released in respiration (respiration is a
reaction between oxygen and glucose that releases energy).

Ribosomes: Tiny structures where protein synthesis (how proteins are made)
occurs. Proteins are needed for growth and repair.



Questions

1 What do ribosomes do?

2. What does a mitochondrion do?

3. What is the function of the cell membrane?

4. What is the role of the nucleus?

5. What is the jelly like substance enclosed by the cell membrane?

6. What are the proteins in the cell used for?

7. What two substances does a mitochondrion use?

8. Correct the spellings of the following key words

Nuclus, Cell mambrane, Ribosone, Mitachondrion.



Animal Cells: Homework 2

Label and learn the parts of the microscope:

Questions

1) Which 2 parts of the microscope help to magnify the cell?

2) What 2 parts of the microscope allow us to focus on the cell?

3) Which part of the microscope is the slide placed on?

4) What holds the slide in place?

5) Why does the microscope need a light?



Animal Cells: Homework 3

Type of Cell How is this cell
adapted to carry out
its function?

e

Heart muscle

 Hoart muscie |
-
=___an

Smooth muscle cells
Skeletal muscle




Knowledge Organiser: Animal Cells

Life processes

Living organisms have certain life processes in common. There are seven things that
they need to do to count as being alive. The phrase MRS GREN is one way to
remember them:

Movement - all living things move, even plants
Respiration - getting energy from food

Sensitivity - detecting changes in the surroundings

Growth - all living things grow

Reproduction - making more living things of the same type
Excretion - getting rid of waste

Nutrition - taking in and using food

Animal Cells

Animals are made up of cells. These cells are eukaryotic. This means they have a
nucleus and other structures which are surrounded by membranes.

Cytoplasm

Nucleus

, 1

Mitochondrion

Cell membrane

Under a light Under an electron

microscope

microscope



Cell structure

How it is related to its function

A jelly-like material where many of the chemical reactions
happen.

Cytoplasm
It contains dissolved nutrients and salts and structures called
organelles.
Contains genetic material, including DNA, which controls the
Nucleus

cell's activities.

Cell membrane

It controls the movement of substances in and out of the cell.

Mitochondria

Where most energy is released in respiration.

Ribosomes

Tiny structures where protein synthesis (how proteins are
made) occurs.

Most cells are specialised and are adapted for their function. Animals therefore
consist of many different types of cell working together.

Light Microscopes

We need microscopes to study most cells as they are so small. Microscopes are
used to produce magnified images.

'

Coarse focus

Dbjectwe lenses Fina focus
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Using a light microscope:

1. The object is placed on a rectangular glass slide.

2. The slide is placed on the stage with a light source below.

3. Light shines through the object and into the objective lens.

4. Microscopes often have three or four objective lenses that you can turn. It is
wise to observe an object using the lowest magnification lens first. You may
need to adjust the focus and the amount of light as you move to higher
magnifications.

5. The light passes through the eyepiece lens and from there into your eye.

6. You can focus the image using one or more focusing knobs. It is safest to

focus by using the knobs to move the stage downwards, rather than upwards.
There is a chance of the objective lens and slide colliding if you focus
upwards.

Total magnification
The magnification of each lens is shown next to the lens:

total magnification = eyepiece lens magnification x objective lens
magnification

For example, if the eyepiece magnification is x10 and the objective lens
magnification is x40:

total magnification = 10 x 40 = x400 (400 times)

Observing cells

When you observe cells, it is usual to make a drawing of what you see. Very often
there is so much to see that you can only aim to draw part of it:

use pencil rather than pen or colours
outline the features as accurately as you can
use as little shading as possible

label your drawing with the name of the sample and the total magnification you
used



Practical: how to prepare and stain animal cells for examination with a light

microscope.

Put a small drop
of water on the

microscope slide.

Place a small square
or circle of thin
glass called a
CG\FEI'SliP over the
specimen.

With cheek cells the stain methylene blue can be used. This stains the nucleus

blue.

Risks

Care must be taken when looking down the microscope if the illumination is too

bright.

Gently swab the
inside of your
mouth with a clean
cotton bud.

Put a drop of the
stain on the slide,
next to the
coverslip.

Care when using microscope stains.

Gently rub the cotton
bud in the drop

of water. You will be
able to see the cells
with the naked eye.

Draw the stain
under the coverslip
by placing a piece
of filter paper next
to it.

Care when handling coverslips and microscope slides.



Specialised Cells

Humans are multicellular. That means we are made of lots of cells, not just one cell.
The cells in many multicellular animals and plants are specialised.

Most cells share features such as having a nucleus, a cell membrane, cytoplasm and
mitochondria.

There are differences between cells, too. Each type of cell, has its own job to do.
These cells have special features that allow them to perform their functions
effectively.

Here are some examples of specialised cells and the features they have to help

them with their role:
Midpiece containing
mitochondria

Sperm Cell

e The head of the sperm contains the
genetic material for fertilisation.

e The acrosome in the head contains
enzymes so that the sperm can
penetrate an egg.

e The middle piece is packed with
mitochondria to release energy
needed to swim and fertilise the egg.

e The tail enables the sperm to swim.

Haploid
nucleus

Nerve Cell

e The nerve cell is extended, so that nerves
can run to and from different parts of the
body to the central nervous system.

e The cell has extensions and branches, so
that it can communicate with other nerve
cells, muscles and glands.

e The nerve cell is covered with a fatty
sheath, which insulates the nerve cell and
speeds up the nerve impulse.

Dendrite
MNucleus
Axon

Nerve ending
Cytoplasm

Cell membrane



Muscle Cell
¢ Muscle cells contain filaments of protein that
slide over each other to cause muscle
contraction.

e The arrangement of these filaments causes
the banded appearance of heart muscle and

Heart muscle

e They contain many well-developed —a
mitochondria to provide the energy for muscle -
contraction.

¢ In skeletal muscle, the cells merge so that the Smooth muscle cells

skeletal muscle. N -—

muscle fibres contract in unison.

Skeletal muscle

Cells, tissues, organs and systems

Multicellular organisms are organised into increasingly complex parts. In order, from
least complex to most complex:

organelles A
cells

tissues

organs

organ systems

organism
Structure Description
Organelle Cell structure that is specialised to carry out a particular function or job
Cell Basic structural and functional unit of a living organism
Ticsue Group of cells with similar structures, working together to perform a shared
function
Tra Struclture made up of a group of tissues, working together to perform specific
functions
Organ Group of organs with related functions, working together to perform body

system functions



Animal Reproduction: Homework 1

Label the missing features of the sperm and the egg cell:

Midpiece containing
mitochondria

Haploid
nucleus

Acrosome

- Haploid
nucleus

Give an example of how each type of cell is adapted for its function:

Sperm

Egg




Animal Reproduction: Homework 2

Label the missing structures of the female reproductive system:

O

Complete the table to give the function of each structure:

Structure Function

Ovaries

Oviduct

Uterus

Cervix

Vagina




Label the missing structures of the male reproductive system

Bladder

Complete the table to give the function of each structure:

Function

Structure
Testes

Scrotum

Glands

Sperm duct

Penis




Animal Reproduction: Homework 3

Describe what is happening at each stage of the menstrual cycle:
Fy

Lining of Lining breaks
the uterus @ Lining down

builds up W maintained | (menstruation)

Day 1 Day 7 Day 14 | Day 21 Day 28

Uterus lining

Day 1:

Day 5:

Day 14:

Day 28:




Animal Reproduction: Homework 4

Label the pictures as either ‘hormonal’ or ‘non- hormonal’ methods of contraception:

m Diaphragm Spermicide

I I'

Intrauterine Fertile/not fertile Abstinence
device (IUD)

Complete the table to compare the benefits and risks of hormonal and non-hormonal
contraceptives:

Benefits Risks

Hormonal

Non-hormonal




Knowledge Organiser: Animal Reproduction
Sexual reproduction

Sexual reproduction involves the joining of two sex cells,
or gametes during fertilisation. Organisms produced by sexual reproduction have two
parents and are genetically similar to both but not identical to either.

Fertilisation is the fusion of the nucleus of a male gamete (sperm cell) with the
nucleus of a female gamete (egg cell), producing a new cell called a zygote. This
then matures into an embryo. In humans, fertilisation happens inside the woman’s
body. This is a process called internal fertilisation.

Sperm Cells

e The head contains the genetic material
for fertilisation in the nucleus.

e The acrosome in the head contains
enzymes so that a sperm can penetrate
an egg.

e The middle piece is packed with
mitochondria to release energy needed
to swim and fertilise the egg.

e The tail enables the sperm to swim.

e Sperm are the smallest cells in the body and millions of them are made.

Haploid
nucleus

Midpiece containing
mitochondria

Acrosome

Egg Cells
. . Cell membrane

e The cytoplasm contains nutrients for
the growth of the early embryo.

e The nucleus contains the genetic 5
material for fertilisation.

e The cell membrane changes after
fertilisation by a single sperm so that no
more sperm can enter.

e [Eggs are one of the biggest cells in the
body and only a few are made.

. Haploid
nucleus

Mitochondria




The human female reproductive system contains these parts:

1

O
o
o
Bladder i/
Urethra

.

Structure

Function

Ovaries

Contain hundreds of undeveloped female gametes (sex
cells). These are called ova (one of them is called an
ovum) or egg cells.

Women have these cells in their bodies from birth,
whereas men produce new sperm continually.

Oviduct

Each ovary is connected to the uterus by an oviduct.
This is sometimes called a Fallopian tube or egg tube.
The oviduct is lined with cilia, which are tiny hairs on
cells. Every month, an egg develops, becomes mature
and is released from an ovary. The cilia waft the egg
along inside the oviduct and into the uterus.

Uterus

The uterus, also called the womb, is a muscular bag
with a soft lining. The uterus is where a baby develops
until its birth.

Cervix

The cervix is a ring of muscle at the lower end of the
uterus. It keeps the baby in place while the woman is
pregnant.

Vagina

The vagina is a muscular tube that leads from the cervix
to the outside of the woman's body. A man's penis goes
into the woman's vagina during sexual intercourse.




The human male reproductive system contains these parts:

[y =2 3

 Sperm duct g

) Uretira g

o8

) Foreskin gl

Structure

Function

Testes

To produce millions of male gametes (sex cells)
called sperm.

To make male sex hormones, which affect the way a
man's body develops.

Scrotum

Bag of skin surrounding the testes.

Glands

Produce fluids that provide the sperm cells with
nutrients. The mixture of sperm and fluids is called
semen.

Sperm duct

The sperm pass through the sperm ducts, and mix with
fluids produced by the glands.

Penis

To pass urine out of the man's body.

To pass semen out of the man's body.

Urethra

A tube inside the penis that can carry urine or semen. A
ring of muscle makes sure that there is no chance of
urine and semen getting mixed up.




Puberty

The reproductive system of a child is not mature. It needs to change as a boy or girl
develops into an adult, so that the system is fully working. The time when the
changes happen is called puberty.

The changes happen because of sex hormones produced by the testes in boys and
by the ovaries in girls. Some changes happen in boys and girls, while others just

happen in boys or girls.

Both

Boys

Girls

Underarm hair grows

Voice breaks (gets
deeper)

Breasts develop

Pubic hair grows

Testes and penis get
bigger

Ovaries start to release
egg cells (the menstrual
cycle starts)

Body smell gets stronger

Testes start to produce
sperm cells

Hips get wider

Emotional changes

Shoulders get wider

Growth rate increases

Hair grows on face and
chest

The time between puberty and adulthood is called adolescence.




The menstrual cycle

The female reproductive system includes a cycle of events called the menstrual
cycle. It lasts about 28 days, but it can be slightly less or more than this. The cycle
stops while a woman is pregnant. These are the main features of the menstrual
cycle:

The start of the cycle, day 1, is when bleeding from the vagina begins. This is
caused by the loss of the
lining of the uterus, with a
little blood. This is

lled . the uterus § Lining down
called menstruation or builds up [| maintained | (menstruation)
having a period.

By the end of about day 5,
the loss of blood stops. The
lining of the uterus begins
to re-grow and an egg cell
starts to mature in one of
the ovaries. Day 1

Lining of Lining breaks

At abOUt day 14, the Uterus ||n|ng
mature egg cell is released
from the ovary. This is called ovulation. The egg cell travels through the oviduct
towards the uterus.

If the egg cell does not meet with a sperm cell in the oviduct, the lining of the
uterus begins to break down and the cycle repeats.

Fertilisation happens if the egg cell meets and joins with a sperm cell in the oviduct.
The fertilised egg attaches to the lining of the uterus. The woman becomes
pregnant, the lining of the uterus does not break down and menstruation does not
happen.

The fertilised egg divides to form a ball of cells called an embryo. The embryo
attaches to the lining of the uterus. It begins to develop into a fetus and finally into a
baby.



Development of the fetus

Placenta

The fetus relies upon its mother as it develops.
These are some of the things it needs:

Umbilical cord

protection against knock and bumps, and
temperature changes

oxygen for respiration

Amniotic fluid

nutrients (food and water)

The developing fetus also needs its waste
substances removing.

The fetus is protected by the uterus and

the amniotic fluid, a liquid contained in a bag

called the amnion.

The placenta

The placenta is an organ responsible for Fetus’ blood

vessels

providing oxygen and nutrients, and removing
waste substances. It grows into the wall of the
uterus and is joined to the fetus by the umbilical
cord.

Placenta

Placental
membrane

O Placenta

The mother's blood does not mix with the blood
of the fetus, but the placenta lets substances
pass between the two blood supplies:

oxygen and nutrients diffuse across the
placenta from the mother to the fetus

Intervillous space

carbon dioxide and other waste substances N
diffuse across the placenta from the fetus to umical cora|
the mother

Mother's blood vessels

The mother’s lifestyle can affect the developing fetus. For example, smoking
reduces the amount of oxygen in the bloodstream. This can lead to low birth weight
and premature birth (when a baby is born too soon). Drinking alcohol during
pregnancy can harm the developing baby’s nervous system, especially its brain.

Birth

It takes about 40 weeks for a baby to develop in the uterus. This time is

called gestation. After this, the baby is ready to be born. The cervix relaxes and
muscles in the wall of the uterus contract. Waves of muscle contraction push the
baby out of the mother's body through the vagina.




Contraception

Hormonal contraception

Human fertility is controlled -

by hormones, so fertility can be [ Condom |

controlled using hormonal forms
of contraception.

The oral contraceptive, which is
known as the pill, \
contains oestrogen or progesterone. —

Intrauterine Fertile/not fertil Absti
These hormones stop the eggs from ki
maturing.

Benefits and risks of hormonal contraception

Oral contraceptives are more than 99% effective if taken correctly and can reduce
the risk of certain cancers.

However, there are possible side effects, such as changes in weight, mood and
blood pressure due to high levels of oestrogen. Modern pills contain much less
oestrogen.

Contraceptive injections, implants or skin patches contain slow release progesterone
to prevent the maturation and release of eggs.

Non-hormonal contraception
Fertility can be controlled without hormones.

These methods include:

physical barrier methods such as condoms and diaphragms, which prevent the
sperm reaching an egg

intrauterine devices (IUD) also known as a coil, prevent the implantation of an
embryo or release of a hormone

spermicidal agents which kill or disable sperm
abstaining from intercourse when an egg may be in the oviduct

surgical methods of male and female sterilisation, eg a vasectomy, where the
sperm ducts are cut and tied



Benefits and risks of non-hormonal contraception

Condoms are easy and quick to use, but sometimes they can tear or rip.
Diaphragms need to be put in just before sex and left in several hours afterwards.

IUDs need to be fitted by a health professional. [lUDs can remain in position for up
to 10 years. However, there is a small risk of causing an ectopic pregnancy, which
leads to complications for both the mother and the foetus.

Spermicidal agents can be added to other physical barriers such as condoms, but
some people can have allergic reactions to these.

Abstaining can be used successfully, but if the timings are not accurate, the
chance of pregnancy is high.

Surgical methods cannot be reversed, and is considered permanent.



