Term 2

Homework 1 Due: 11th November
Homework 2 Due: 25th November

Homework 3 Due: 9th December

Knowledge Booklet: Cells 1.1

Big Questions and Vocabulary

Science Homework Task 1
Read through all of this knowledge
organiser.



What are cells?



What are the functions of the organelles?



How do you use a microscope?



What is the difference between prokaryotes and eukaryotes?



How do you calculate magnification?



Why do cells divide?
Cell

Nucleus

Cytoplasm

The building block of living things.

Controls the activities of the cell.
Contains chromosomes made of DNA.

Jelly-like contents of the cell where
many chemical reactions take place.

Cell membrane

Cell wall

Chloroplast

A thin layer around the cell that
controls the movement of substances
in and out of the cell.

Rigid layer outside the cell membrane
of a plant (cellulose), fungi (chitin) or
a bacterial (peptidoglycan) cell.

Small disc in the cytoplasm of plants
containing chlorophyll..

Permanent vacuole

Mitochondria

Bacteria

Fluid-filled area in plant cell containing
sap.

The site of aerobic respiration in
plant and animal cells.

A microorganism 1-5 µm long. It’s
DNA is not contained within a nucleus.

Fungi

Specialised cell

Differentiation

Organisms with a cell wall made of
chitin rather than cellulose.

A cell that has a structure well suited
to its function.

When a cell develops into a type that
is specialised for a specific function.

Diffusion

Osmosis

Active transport

When the net movement of particles
from an area of high concentration to
an area of low concentration.

The movement of water from an area
of high concentration of water to an
area of low concentration of water
through a partially permeable
membrane.

The movement of particles, against
the concentration gradient.

Prokaryote

Eukaryote

Resolution

A small simple cell that contains no
membrane bound organelles.

A unicellular or multicellular
organism that has a nucleus.

The ability to distinguish between two
parts of an object.

Magnification

Cell Division

Stem cell

The act or process of enlarging the
physical appearance or image of
something.

The process in which the parent cell
divides to form new daughter cells –
two types are mitosis and meiosis.

An undifferentiated cell that can
become specialised into any type of
cell.

Using a microscope

Microscopes

1. Plug in the microscope and turn on the power
2. Place the specimen to be viewed on to the
stage and clamp in place
3. Rotate the objective lenses and select the
lowest power (this will be the shortest lens)
4. Adjust the course focus until the specimen
comes into view
5. Adjust the fine focus until the specimen
becomes clear
6. To view the specimen at a higher
magnification repeat the process using a
higher power objective lens

Parts of a microscope

Key Part

Light source

Stage
Clamps
Light source
Objective lens
Eyepiece lens
Course/fine focus

The formula for calculating magnification is

The formula triangle for
magnification

Preparing a slide

Function
Area where the specimen is placed
Holds the specimen still while it is being viewed
Illuminates the specimen
Magnifies the image of the specimen
Magnifies the image of the specimen
Used to focus the specimen so it can be seen clearly

1. Cut open an onion
2. Use forceps to peel a thin layer from the
inside
3. Spread out the layer on a microscope
slide
4. Add a drop of iodine
5. Carefully lower a coverslip onto the slide
over the layer

Onion cells
Cheek cells

The magnification of a lens is shown by a multiplication sign followed
by the amount the lens magnifies, e.g. x10
Magnification of a microscope =
Magnification of eyepiece x magnification of objective lens
So, if the magnification of an eyepiece is x10 and the objective lens is
x4, the magnification of the microscope is:
Magnification of eyepiece x magnification of objective lens
10 x 4 = 40

Order of Magnitude

Magnification = x40

Cells

Parts of Animal cell and Plant cell

Prokaryotes (e.g. Bacteria) Vs. Eukaryote
(Animal, plant and fungal cells)

Stem Cells
Specialised Cells

Stem cells can be made to differentiate to form
different types if cell, such as nerve cells.

Key Unit conversions

Human stem cell can come from human embryos or
from adult bone marrow. They are able to develop into
any type of human cell.

(cm)

Animal
Cells

Cell Division - Mitosis
(mm)
)

1000

1000

Micrometre

Plant
Cells

1000

1000

nm

Knowledge Booklet: Cell Biology

Have a go at this - Magnification Question
Q1. The figure below shows four different types of cell.

(a)

You must
give a reason
to gain the
marks. Look
at the cells
you need to
use evidence
from the
pictures

Which cell is a plant cell? Give one reason for your answer.
Cell _________
Reason ____________________________________________________________
(2)

(b)

Which cell is an animal cell? Give one reason for your answer.
Cell _________
Reason ____________________________________________________________
(2)

(c)

Which cell is a prokaryotic cell? Give one reason for your answer.
Cell _________
Reason ____________________________________________________________
(2)

(d)

A scientist observed a cell using an electron microscope.
The size of the image was 25 mm. The magnification was × 100 000
Calculate the real size of the cell. Use the equation:

You must
show your
working to
gain full
marks on
this
question

Give your answer in micrometres.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Real size = __________________ micrometres

(3) (Total 9 marks)
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Sample Cells question – Magnification - Answers
Q1. The figure below shows four different types of cell.

(a)

Which cell is a plant cell? Give one reason for your answer.

D
Cell _________
It has chloroplasts or a large vacuole
Reason ____________________________________________________________
(2)

Ignore cell wall
(b)

Which cell is an animal cell? Give one reason for your answer.

B
Cell _________
Does not have a (cell) wall
Reason ____________________________________________________________
Allow only has a nucleus, cell membrane and cytoplasm
(c)

(2)

Which cell is a prokaryotic cell? Give one reason for your answer.

C
Cell _________

Genetic material is not in a nucleus (allow no nucleus)

Or
Reason ____________________________________________________________
(2)

Has a single loop of DNA
(d)

A scientist observed a cell using an electron microscope.
The size of the image was 25 mm. The magnification was × 100 000
Calculate the real size of the cell. Use the equation:

Give your answer in micrometres.
Real size = Image size/magnification
___________________________________________________________________
Real size = 25/100 000
___________________________________________________________________
= 0.00025
___________________________________________________________________
Convert to micrometres

0.25
Real size = __________________ micrometres

(3) (Total 9 marks)
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Complete the table and add the standard form for each row

Nanometre

Micrometre

5
1

0.005

Millimetre
0.000005

1
1
3
7
0.5

Example of how calculate standard form
To convert 0.025mm to standard form:
1.
2.

Move the decimal point to after the ‘2’ so that the first number is between 1 and 10.
Write the number of places the decimal point has moved as the power of 10. Don’t forget the minus sign because the
decimal point has moved right.
0.025

2.5 x10-2 mm

Practical question and how to answer it!

Application – you will not
have heard of this! Don’t
panic

A scientist is studying sperm cells under a light microscope.
He places a drop of liquid containing the cells on the centre of a microscope slide and adds a drop of hematoxylin
stain, which binds to DNA and stains it blue. The scientist then places a cover slip on the slide and clips the slide onto
the microscope stage.
1 – What is the purpose of a stain when viewing cells under a light microscope? (1 mark)
You know what a stain is though – eg iodine!!!

This is just asking you to say why we use a stain……..think about it and what you can see with or without
a stain.

2- Hematoxylin can cause irritation if it comes into contact with the skin or eyes. Suggest one precaution the scientist
should take when using hematoxylin. (1 mark)
Just think of an appropriate reasonable safety precaution

3- Describe how the scientist would have placed the cover slip on the slide to avoid creating air bubbles underneath.
(2 marks)
You could use bullet points here to
help you structure your answer

Knowledge Booklet: Cell Biology – Practice questions Answers

Complete the table and add the standard form for each row
Nanometre
5
1
1000
1x104
1000000
1x106
3000
3x103
7
50000 5x105

Micrometre
0.005
5x10-3
0.001
1
1000 1x103
3
0.007 7x10-3
500
5x103

Millimetre
0.000005 5x10-6
0.000001
0.001 1x10-3
1
0.0003
3x10-3
0.000007
7x10-6
0.5

Example of how calculate standard form
To convert 0.025mm to standard form:
3.
4.

Move the decimal point to after the ‘2’ so that the first number is between 1 and 10.
Write the number of places the decimal point has moved as the power of 10. Don’t forget the minus sign because the
decimal point has moved right.
0.025

2.5 x10-2 mm
Application – you will not
have heard of this! Don’t
panic

Practical question and how to answer it!
A scientist is studying sperm cells under a light microscope.

He places a drop of liquid containing the cells on the centre of a microscope slide and adds a drop of hematoxylin
stain, which binds to DNA and stains it blue. The scientist then places a cover slip on the slide and clips the slide onto
the microscope stage.
1 – What is the purpose of a stain when viewing cells under a light microscope? (1 mark)
You know what a stain is though – eg iodine!!!

To highlight objects of interest in the cell/to make parts of the cell visible

2- Hematoxylin can cause irritation if it comes into contact with the skin or eyes. Suggest one precaution the scientist
should take when using hematoxylin. (1 mark)
E.g. wear gloves to protect his skin/wear goggles to protect his eyes
3- Describe how the scientist would have placed the cover slip on the slide to avoid creating air bubbles underneath.
(2 marks)
He would have to have stood the cover slip upright on the slide, next to the liquid droplet (1)
Then he would have carefully tilted and lowered it to cover the specimen (1)

Useful Websites


https://www.bbc.com/education/guides/z84jtv4/revision/1



https://www.youtube.com/channel/UCBgvmal8AR4QIK2e0EfJ
waA



https://www.bbc.com/education/guides/z9hyvcw/revision/1

Science Homework 2

Pillar 1.1 Cells

Literacy –

Memory –

Video - 10 minutes

Learn these spellings

Learn to draw and label these diagrams from
memory

Watch these videos

Specialized cell

Diffusion:
https://www.youtube.com/watch?v=2
AXC2iU4biQ

Diffusion
euglena

Task: Describe some substances that
move in and out of cells.
Cell structure:
https://www.youtube.com/watch?v=r
ABKB5aS2Zg
Stretch: What do mitochondria and

Exam Practice (turn over)

Research

BUG the question (draw a Box around the instruction word, Underline
scientific key words, Go for the right number of marks)

Find a news article that you find interesting about
stem cells. Write a short summary of what you
found out

Complete the exam questions on the back of this page.
Question
How is human similar to an amoeba?
(Tip: Use scientific know -ledge to explain similarities and differences.
Think about the title of this topic!)

Skills you are working on
Learning spellings using look, cover, write, check.
Making notes from the video.
Using memory techniques to learn the definitions.
Understand what the exam questions are asking.
Using key words in your answers.

Cells Exam Question
(a) The diagram shows a plant cell.
(c)

On the drawing, name the structures labelled A, B, C and D.
A

The diagrams show cells containing
and surrounded by oxygen molecules.
Oxygen can move into cells or out of
cells.

B

Into which cell, A, B, C or D, will
oxygen move the fastest?
Write the correct letter, A, B, C or D,

C

in the box.
(1)

Explain why you have chosen this cell:

D

………………………………………………

(a)

Complete List A to give the four structures labelled on the diagram.
List B includes information about each structure.

…………………………………..
(e)

Draw one line from each structure in List A to the correct information about the structure
in List B.
List A
Structure

List B
Information

(f)

(4)

Complete the following sentence.
Oxygen is taken into the cell by the process of .............................................
(1)
(Total 10 marks)

Diagram 2 shows another type of plant cell.

_______________
_
__________
_______________
_
Label the missing parts and give two ways in which this cell is different from an animal
cell.
1 ..................................................................................................................................
.....................................................................................................................................

Contains the genetic material of the
cell/Controls the cell

2 ..................................................................................................................................
.....................................................................................................................................
(2)

(4)

Knowledge Booklet: What is energy? 6.1

Big Questions and Vocabulary


What do we mean when we talk about energy?



How can we describe and keep track of energy transfers?



When energy seems to be lost (dissipated), where does it go?



What role does friction play in dissipating energy?



How can we calculate how much kinetic energy a moving object has?



What is meant by gravitational potential energy and how do we calculate changes in GPE?

Energy

Energy store

Energy transfer

Energy is transferred when things
happen.
Energy is measured in Joules, J.

Energy can be stored in different ways.
Chemical energy, kinetic energy,
gravitational potential energy, elastic
potential energy and thermal energy are
the five main energy stores.

When energy is moved from one
energy store to another.
Energy is transferred by heating,
by waves, by electric current and
by forces.

Chemical energy store

Kinetic energy store

The energy store in chemicals or their
molecules.

The energy stored in a moving object.

Gravitational potential
energy store

Elastic potential energy store

Thermal energy store

Closed system

The energy stored in an elastic or
springy object when it is stretched,
squashed or twisted.

The energy a warm or hot object has
because its particles are moving.

A collection (system) of objects.
Energy does not enter or leave
the system.

Work done

Friction

Efficiency

The energy stored in an object
raised above the ground.

How much energy is transferred when a A contact force that happens when
force moves an object.
surfaces that are touching move past each
Work is measured in Joules, J.
other.

The efficiency of a device is the
fraction of its input energy that
it converts into useful output
energy.

Useful energy

Dissipated energy

Energy transferred where it is wanted
and how it is wanted. For example,
energy transferred as light in a light
bulb.

Wasted energy

Energy spread out into the
Energy that is not usefully transferred. For surroundings. Energy is usually
example the energy transferred as heat in dissipated
a light bulb.

Sample exam question

Start by writing the
equation.
𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
Add the numbers.

Which is the useful
energy transfer? Which
energy is wasted?

10 squares
=50J
so
1
square=5J

𝑢𝑠𝑒𝑓𝑢𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟
× 100%
𝑡𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑝𝑢𝑡

𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
Calculate the answer.

5
× 100%
50

10%
Th
tthth

1 square =
5J

Wasted energy almost always heats up the surroundings

The Led bulb has the smallest input energy so has the
lowest running cost.
What is the definition of
efficiency?

An efficient device transfers most of the imput energy
into useful forms. The least efficient device will transfer
least energy into useful forms. It will waste most energy.

Work out the cost/hour
by dividing the cost by
the hours of life.

LE
D
Although it cost most to buy it has the lowest
Th
cost/hour
of use.
tthth
Th tthth

Energy stores
Energy can be stored in different ways:
• Chemical energy stores . Examples are food, fuels and chemicals in
batteries.
• Kinetic energy stores. All moving objects store kinetic energy.
• Gravitational potential energy stores. Objects raised above the ground
store GPE.
• Elastic potential energy stores. Springy or elastic materials that have been
squashed or stretched store elastic potential energy.
• Thermal energy stores. Objects that are warm or hot store thermal
energy.
Energy transfers
Energy can be transferred from one energy store to another. Energy is transferred
by:
• Heating - when a hot thing transfers thermal energy stores to a colder
thing.
• Waves – when light (electromagnetic waves) or sound waves transfer
energy stores through the air or across space.
• Electric current – when electric current carries energy stores from one
part of a circuit to another.
• Forces - when a force such as gravity or friction transfers energy stores by
doing
Energy transfer diagrams
Diagrams that summarise the energy transfers when things happen. An example is
the energy transfers when a battery is used to light a bulb in a torch.

Equation

Meaning of terms in the equation and units

𝑊 = 𝐹𝑠

W = work done (joules, J)
F = force (newtons, N)
s = distance moved in the direction of the force (meters, m)

𝐸=𝑊

E = energy transferred (joules, J)
W = work done (joules, J)

∆𝐸𝑝 = 𝑚 𝑔 ∆ℎ

∆𝐸𝑘 =

1
𝑚 𝑣2
2

∆Ep = change in gravitational potential energy store (joules, J)
m = mass (kilogram, kg)
g = gravitational field strength (newton/kilogram, N/Kg)
∆h = change of height (metres,m)

Ek = kinetic energy store (joules, J)
m = mass (kilogram, kg)
v = speed (metres/second, m/s)

𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =

𝑢𝑠𝑒𝑓𝑢𝑙 𝑝𝑜𝑤𝑒𝑟 𝑜𝑢𝑡 (𝑊)
𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑤𝑒𝑟 𝑖𝑛 (𝑊)

(x 100%)

Some useful energy transfers in electrical appliances
Electrical device

Useful energy

Energy wasted

Light bulb

Light from the filament.

Heating the surroundings.

Electric heater

Heating the surroundings.

Light from the heater element.

Electric toaster

Heating the bread.

Light from the heater element.
Heating the surroundings.

Conservation of energy
Energy cannot be created or destroyed.
We call this idea the principle of conservation of energy. We say ‘the total amount
of energy in a closed system is constant’.

Electric kettle

Heating the water.

Heating the surroundings and the
kettle itself.

Hairdryer

Heating the air.
Kinetic energy of the air.

Heating the hairdryer itself.
Sound of the fan and motor.

Efficiency
Not all of the input energy to a device gets transferred into useful energy. Some
energy is always wasted. Machines waste energy because of friction, air resistance,
sound and electrical resistance.

Electric motor

Kinetic energy of the objects
driven by the motor.
Gravitational potential energy
of objects lifted by a motor.

Heating the hairdryer itself.
Sound of the motor.

chemical
energy store
(in battery)

electric current
(in the wires)

thermal
energy store
(in bulb)

light waves
(transferred to
surroundings)

heating (of the
surroundings)

Pillar 6.1 What is energy?

Due:

Literacy –

Memory –

Video - 10 minutes

Learn these spellings

Practice drawing energy flow diagrams like this.
Use graph paper or squared paper and practice
getting the width of the arrows to the right scale.

Watch these videos

Energy store

https://www.youtube.com/watch?v=7n
UYhX2biz4

Energy transfer

Science Homework 3

Energy stores:

Efficiency

Work and power:

Insulation

https://www.youtube.com/watch?v=O
yGG1Lm6L2Y

Lubrication

Exam Practice (turn over)

Research

BUG the question (draw a Box around the instruction word, Underline
scientific key words, Go for the right number of marks)

Find out how wind turbines work and why they are
so useful as an energy resource in Britain.

Complete the exam questions on the back of this page.

Question
Britain is committed to reducing its dependence on fossil fuels. What
alternative energy resources do we have available?

Skills you are working on
Learning spellings using look, cover, write, check.
Making notes from the video.
Using memory techniques to learn the definitions.
Understand what the exam questions are asking.
Using key words in your answers.

Exam Question

