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The Microscope

A microscope is used for looking at objects that are too small to see with the naked eye. The lenses in the
microscope magnify objects (make them look bigger) so that you can gsee them. It's magical stuff...

Learn the Different Parts of a Microscope

Here are some of the main parts of a light microscope — make sure you can identify them.

eyepiece lens

body tube

rough focusing knob

fine focusing knob |

high and low power
| objective lenses

Follow These Easy Steps to Using a Light Microscope

1) Carry your microscope by the handle.

2) Place it near a lamp or a window, and angle the =
mirror so light shines up through the hole in the stage. Don't reflect direct sunligh

8) Clip a glide onto the stage. The glide should have the im‘ok:h: ENONE 1 it
object(s) you want to look at stuck to it. COLRG gamage your eyes.

4) Select the lowest powered objective lens.

5) Turn the rough focusing knob to move the objective lens down to just above the slide.

6) Look down the eyepiece lens and adjust the focus using the fine focusing knob.
7) Keep adjusting until you get a clear image of whatever's on the slide.

| ' DON'T BREAK THE SLIDE 8) If you need to see the slide with greater magnification,
switch to a higher powered objective leng (a longer one).

9) Now refocus the microscope (repeat steps 5 to 7).

Always turn the rough focusing knob
so that the objective lens is moving

away from the slide — so the lens
and slide don't crash together.

Microscopes — useful for looking at onions... EeE

Teachers love getting you to look at the slimy skin of onions under the microscope (yuk). %*

Q1 Alana clips a slide with a piece of onion skin stuck to it onto the stage of her microscope. s
Describe the steps she should take to get a clear image of the onion cells. (4 marks) Solution
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This page is about what living things are made of. Be prepared to find out that you're quite similar to a plant.

Living Things are Made of Cells

1) Another word for a living thing is an organism.
All organisms are made up of tiny building blocks known as cells.
2) Cells can be seen through a microscope (see previous page) —
but it helps if you stain them first (using a coloured dye).

ﬂ Animal and Plant Cells Have Similarities and Differences

Bn Enimal Cell | | APlant Cell |
BOTH have: ONLY PLANTS have:

1) A Nucleus:

1) A Cell wall:

A rigid outer
coating made of
cellulose — it gives
support to the cell.

This controls what
the cell does.

2) Cytoplasm:
This is a jelly-like stuff
where most chemical 2) A Vacuole:
reactions happen. .
reactiong happ This is filled with

cell sap — a weak
solution of sugar

3) A Cell Membrane:

This is a thin skin around

the cell — it holds the cell and salts.
together and also controls
. LT, 3) Chloroplasts:
4) Mitochondria: what goes in and out.

These contain chlorophyll
These are tiny structures inside the cell where most of the used for photosynthesis

reactions for aerobic respiration (see page 4) take place. (see p. 19). Photosynthesis
Respiration releases energy for the cell. makes food for the plant.

L’Some Living Things are Unicellulaa

1) Animals and plants are made up of lots of cells. They're multicellular organisms.
2) But many living things are made up of only one cell — these are called unicellular organisms.
Unicellular organisms have adaptations to help them survive in the environment they live in, e.g.

EUGLENA:

. nucleus
chloroplast AMOEBA: u
flagellum
nucleus ,
- water
e oy s = contractile £ out
. vacuole

Some amoeba also live in water. They use a
contractile vacuole to collect any excess water
inside them and squeeze it out at the cell membrane.

Euglena live in water. They have a tail-like
structure called a flagellum to help them swim.

Cells — they’re great for locking things up

Q1 Draw a diagram of a basic animal cell.

E@E
Label four parts of the cell using the cell membrane cytoplasm deo
words in the box. (4 marks) nucleus mitochondria Solution
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Cell Organisation

Cells are organised. They write all their appointments down in a little diary and never forget your birthday.

Learn How Cells are Organised
In organisms with lots of cells (like animals and plants), the cells are organised into groups. Here's how:

A group of gimilar cells come together to make a tissue.

A group of different tissues work together to make an organ.

A group of organs work together to make an organ system.

A multicellular organism is usually made up of several organ systems.

Here's a rather jolly example from a plant.
Don't forget that the sequence applies just as well to animals.

4
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palisade CELLS...  ...make up palisade TISSUE...  ...which, with other ...which, with more leaves
tissues, makes up a  and other organs, makes

W ‘ | ‘,ljl T lul_\\} ! lt‘tlhlel 'n‘a'n‘]; b leaf (an ORGAN)... up the shoot system (an
Z A palisade cell i1s jus - "
s forz particular type of plant cell. ORGAN SYSTEM). Various
S organ systems make up
a full plant (an ORGANISM).

Stuff Moves Into and Out of Cells by Diffusion

1) Cells need things like glucose (a sugar) and oxygen to survive.
They also need to get rid of waste products, like carbon dioxide.

2) These materials all move into or out of cells by a process called diffusion.

3) Diffusion is where a substance moves from an area of high concentration
(where there's lots of it) to an area of low concentration (where there's
less of it) — just like glucose in this diagram...
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There's more on diffusion

on pages 33 and 75.
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cell membrane

Get organised — learn this page...

Remember: cells sy tissues === organs === organ systems === organisms. You need to get your
head around diffusion too — it comes up all the time in K83 science, so it's worth getting to grips with now.
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The Microscope

Q1 Below is a typical microscope found in the lab. Draw lines to join each letter to the correct label.

Mirror

A B o
Euen; Glag
gody tube Jepiece lens

High and low power objective lenses

E F Rough focusing knob Fine fOeusing knob

Q2 Each part of a microscope has a different function (job).

a) Which two parts of the microscope are used to move the objective lens?

b) i) Which part of the microscope supports the slide that you are viewing?
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Q3

a)

b)

c)

d)

e)

The Microscope

Jessica is setting up a microscope to look at some onion cells.

She places the microscope next to a lamp. What part of the microscope can she adjust
to make sure there is enough light shining up through the stage?

Jessica then uses one of the two focusing knobs to move the objective lens towards the slide.

i) Which focusing knob should she use to do this?

The image of the onion cells is a bit blurry with the lens in this position.

i) Which focusing knob should Jessica adjust so that she can see the cells clearly?

i) Jessica can use this focusing knob to move the lens towards or away from the slide.
In which direction should she move the lens?
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| Cells

Q1 All living things are made up of cells. The foHoWing
diagrams show a plant cell and an animal cell.

A simple plant cell A simple animal cell
Q) e ) e {
%
b)) D)
Te) J U U SSUUPORPRRR B)
B)
Both cells have Only plant cells have
1) 1)
2) 2)
3) 3)
4)
Q2 Which part of both an animal cell and a plant cell controls what the cell does?
Q3 Where in both animal and plant cells are most of the
reactions involved in aerobic respiration carried out?
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Q4

Q5

a)

b)

o)
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Match each part of a cell on the left with its description on the right.

chloroplast Jelly-like stuff where most of the reactions happen.

vacuole Large space filled with sap.

Contains chlorophyll for photosynthesis.

mitochondria
cytoplasm Outer coating which gives support to the cell.
Where most of the reactions for
nucleus aerobic respiration take place.
cell membrane Thin skin around the cell.
cell wall Controls what the cell does.

Thandy is looking at two cells under the microscope. One is a
human cheek cell. The other is a leaf mesophyll cell from a plant.

Why does Thandy need to use a microscope to look at the cells?

Cytoplasm Nucleus i Cell Wall l Vacuole

Chesl cell

Leaf mesophyli cell




Q6 Plant cells have a cell membrane and a cell wall.

a) What two functions does the cell membrane have?

b) i) Give one way that a cell wall is different from a cell membrane.

5
] Cells
|

Q7 Some organisms are unicellular.

a) What does unicellular mean?
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Cell Oxganisation

Q1 The following sequence shows how various bits come together to make an organism.
a) Label the sequence using the following words: organ, tissue, organism, cell.
5
b)

Is it OK to use this sort of sequence for animals as well?

Q2

The diagram below shows a cell. The cell contains molecules of oxygen and carbon dioxide.

o = carbon dioxide
e = oxygen

Section 1 — Cells and Respiration




