Term 3

Homework 1 Due: 13th January
Homework 2 Due: 27th January

Homework 3 Due: 3rd February

Knowledge Booklet: Paper 1 B1 Cell Biology

Science Homework Task 1
Big Questions and Vocabulary

Read all of this knowledge
organiser.



What are cells?



What is the difference between prokaryotes and eukaryotes?



How do substances move in and out of cells?



What is cell division?



Why do cells need to be specialised?

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.

Active Transport

Mitochondria

The movement of particles against a
concentration gradient using energy
transferred during respiration.

The site of aerobic respiration in
plant and animal cells.

A cell that has a structure well suited
to its function

Prokaryote

Eukaryote

Phloem

A small simple cell that contains no
membrane bound organelles.

A unicellular or multicellular
organism that has a nucleus.

A type of plant tissue which transports
dissolved sugars around the plant

Specialised cell

Xylem

Stem cell

Diffusion

A type of plant tissue which
transports water and mineral ions
around the plant.

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

The spreading out of particles from an
area of high concentration to an area
of low concentration.

Osmosis

Ribosome

Mitosis

The movement of water molecules
across a partially permeable
membrane from a dilute solution to
a more concentrated solution.

Site of protein synthesis.

A form of cell division which produces
2 identical daughter cells.

Chromosome

Resolution

A long molecule of DNA found in the
nucleus, which carries genes.

Ability of a microscope to distinguish
between 2 points.

Permanent vacuole
Fluid-filled area in plant cell containing
sap.

Bacterial cells are
much smaller
than plant and
animal cells

Cell structure

eyepiece lens
objective lens
focusing wheel
stage
light source

Prokaryotes and Eukaryotes

Transport Across Membranes
Definition
Spreading out of the particles (gas/
Diffusion
solution) resulting in a net movement
(no energy
from an area of higher concentration
required)
to an area of lower concentration.
Osmosis
The diffusion of water from a dilute
(no energy solution to a concentrated solution
required)
through a partially permeable membrane.
The movement of substances from a
Active
more dilute solution to a more
Transport
concentrated solution (against a
(energy
concentration gradient). Requires energy
required)
from respiration.

MITOSIS
AND THE
CELL CYCLE

Uses
Oxygen and carbon dioxide in gas
exchange (leaves and alveoli).
Urea from cells into the blood plasma for
excretion in the kidney.
Movement of water into and out of cells.
Absorption of mineral ions (low
concentration) from soil into plant roots.
Absorption of sugar molecules from lower
concentrations in the gut into the blood
which has a higher sugar concentration.

Cells divide in a series of stages.
The genetic material is doubled
and then divided into two
identical cells.

Stem Cells
Stem Cell

Properties

Embryonic stem cell

Can divide into most types of cell.

Adult stem cell

Can divide into a limited number of cells e.g.
bone marrow stem cells can form various blood
cells.

Meristem

Found in plants. Can differentiate (divide) into
any type of plant cell.

Uses
Therapeutic cloning –
embryonic stem cells
produced with same genes
as patient. No rejection.

Clone rare species to
prevent extinction.
Crops with special
features can be clones

Pros and Cons of Using Stem Cells
Pros

Treatment of diseases such as diabetes, dementia and paralysis.

Cons

Ethical and religious objections. Can transfer viruses held within cells.

Mitosis occurs during
growth, repair, and
replacement of cells.
Asexual reproduction occurs
by mitosis in both plants
& simple animals.

Stem Cell =
Undifferentiated cell of
an organism divides to
form more cells of the
same type and can
differentiate to form
many other cell types

Knowledge Booklet: Paper 1 B1 Cell Biology Practice exam questions

Q1.This question is about cell structures.
(a)

Draw one line from each cell structure to the type of cell where the
structure is found.

Cell Structure

Type of cell where
the structure is
found

Nucleus

Prokaryotic cells

Permanent vacuole

Plant cells only

Plasmid

Eukaryotic cells
(2)

A student observed slides of onion cells using a microscope.
Figure 2 shows two of the slides the student observed.
Figure 2

The cells on the slides are not clear to see.
(b)

Describe how the student should adjust the microscope to see the cells on
Slide A more clearly.
___________________________________________________________
___________________________________________________________
(1)

(d)

Describe how the student should adjust the microscope to see the cells on
Slide B more clearly.
___________________________________________________________
_
___________________________________________________________
(2)

(e)

The student made the necessary adjustments to get a clear image.
Figure 3 shows the student’s drawing of one of the cells.
Figure 3

The real length of the cell was 280 micrometres (µm).
Calculate the magnification of the
drawing.____________________________________________________
___________________________________________________________
___________________________________________________________
Magnification = × _________________________
(3)
(Total 8 marks)

Knowledge Booklet: Paper 1 B1 Cell Biology exam questions Answers

Mark schemes
Q1.
(a)

allow 1 mark for one or two correct links
2

(c)

turn the (fine focusing) knob until the cells are in focus
allow focus it
do not accept increase magnification
ignore decrease magnification
ignore clear
ignore references to resolution / illumination
ignore zoom in / out
1

(d)

(rotate the) nosepiece / objective lens
allow change the (objective / eyepiece) lens
1

to a higher power (lens)
allow (to) increase the magnification
a comparator is required
ignore change / adjust the magnification
allow stronger or more powerful lens
ignore references to resolution / illumination
unqualified
ignore zoom in / out
ignore references to an electron microscope
1

(e)

conversion of units:
(112 mm ⟶) 112 000 (µm)
or
(280 µm ⟶) 0.28 (mm)
1

or

allow 1 mark for no conversion of units 112 /
280
or
incorrect value from step 1 correctly
substituted
1

400 (×)
do not accept if units are given
if no other mark scored allow 1 mark for:

a triangle with words or letters in is
insufficient, as the correct rearrangement is
needed
1
an answer of 400 (×) scores 3 marks
[8]

Knowledge Booklet: Paper 1 B1 Cell Biology

Useful Websites


https://www.youtube.com/channel/UCBgvmal8AR4QIK2e0EfJwaA/playlists?view=50&shelf_id=
22&sort=dd Primrose Kitten you tube revision lessons on whole of the GCSE content



https://www.bbc.com/education/examspecs/z8r997h BBC bitesize



https://www.youtube.com/user/myGCSEscience/playlists?shelf_id=9&view=50&sort=dd – my
science GCSE free revision videos – can purchase a subscription for all of the content!



https://www.youtube.com/channel/UCqbOeHaAUXw9Il7sBVG3_bw - my free science lessons –
does what it says on the tin! Free lessons reviewing all of the GCSE content

Wider Reading

Remember to use your
revision guide, work book
and exercise books to help
with your revision too

GCSE Biology B1 Cell Biology

Literacy –

Memory –

Video - 10 minutes

Learn these spellings

Learn the structures of animal and plant cells

Watch these videos
https://www.youtube.com/watch?v=HB
Zcpzr5B2g&list=PL9IouNCPbCxVU74eQtC
cqbaQdYmwzAnlC

Science Homework 2

Eukaryote

Prokaryote
Mitochondria

This is the first video link to the whole of
the B1 topic if you follow the playlist on
the left hand side of the screen

Ribosomes
Xylem
Phloem

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)

How we use microscope in everyday life and what
we are discovering.

Complete the exam questions on the back of this page.
Question
How big is the largest cell? How small is the smallest cell?

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

Knowledge Booklet: Atomic Structure and the periodic table

Big Questions and Vocabulary


What is everything made up of?



How do atoms interact with each other?



What makes atoms different from each other?



Why are some elements similar in looks and reactions?



Why can’t we see atoms ?



How does the periodic table organise all the know elements



How has the periodic table developed over time



Why do different chemicals have different properties

Atom
The smallest particle of a chemical
element that can exist

Nucleus

Element

Compound

A substance that cannot be broken
down into other substances. It made
up of the same type of atoms

A substances made up of atoms of 2
or more elements chemically bonded
together

Proton

Neutron

The centre of an atom, it is made up
of protons and neutrons. It is always
positively charged

A subatomic particle. It has a charge
of +1 and a relative mass of 1

A subatomic particle. It has a charge of
0 and a relative mass of 1.

Electron

Bond

A subatomic particle. It has a charge
of -1 and a negligible mass (1/1836)

A strong force of attraction between
atoms or oppositely charged ions.

The characteristics or typical features,
e.g melting point, density,
conductivity.

Boiling

Evaporation

The physical change in state from a
solid to a liquid.

The physical change in state from a
liquid to a gas that occurs at the
boiling point

The physical change in state from a
liquid to a gas, it can occur before the
boiling point

The alkali Metals

The halogens

The common name for group 1, all
the metals react with water to
form alkaline solutions

The common name for group 7,
the ions of the group 7 elements
are called Halides

Melting

Plum pudding model
Electron configuration
This is the number of electrons in
each shell in the atom.

An early version of the model for
the atom, spherical cloud of
positive charge with embedded
electrons

Properties

Reactivity
This is a relative term used to
describe how quickly / readily it
reacts to form a complete outer
shell.
Nuclear model
The model that followed the
plum pudding model, it has a tiny
positively charged nucleus at
centre of atom with the electrons
orbiting the nucleus.

Knowledge Booklet: Atomic Structure

Sample Extended Questions / Practical based questions

Describe the structure of a typical atom. Include positions, relative masses and charge of the subatomic particles.

Compare the similarities and differences between an atom of Oxygen ( 168 O) and an atom of Sulfur (3216S)

Explain in as much detail as you can, what information the periodic table can tell us.

Describe and explain the difference in reactivity in group 1

Describe and explain the difference in reactivity in group 7

“PENning atoms”
A lot of the time in chemistry, it is important for us to know the number or protons, electrons of
neutrons in an atom.
PEN 

P  Protons

E  Electrons

P  Bottom number (smallest)

N  Neutrons

( in this case 19)

E  If an atom (uncharged) then it is the same as the protons ( in this case 19)
N  The difference between the top number and the bottom number ( in this case 20)
Atomic number  This is the number of protons in the element. Each element has a unique number of protons (e.g
r
Carbon always has 6 protons
Relative atomic mass  This is the total number of protons and neutrons in the nucleus of an element. The same
element
element can have different relative atomic masses. Eg 3919 K and 4019 K (these are isotopes)

Knowledge Booklet:

Development of Atomic Model

Nuclear model
Plum Pudding
model:
Ball of positive
charge, electrons
randomly dispersed
throughout. The
mass was thought to
be evenly spread
over the whole atom

Alpha scattering experiment;
Alpha particles directed at thin sheet of gold foil. Most
passed straight through, shows atom is mostly empty
space. Deflected by a few degrees, something positive
charged within atoms
Some deflected more than 90 degrees, this shows
something very dense but tiny present in atom, this is
the nucleus

PEND
When asked to compare the plum pudding
model and the nuclear model, use PEND
 P  Positive charge, where is it?
 E  Electrons, where are they?
 N  Nucleus, is there one?
 D  Density, where is the density
located

P
E

N
D

Positively charged nucleus, tiny but
dense, almost all of mass here,
positively charged . Electrons orbit
the nucleus.
This was adapted by Bohr to include
the electron shells / orbitals (region
of space where an electron can be
found

Plum pudding

Nuclear

Spherical cloud of
positive charge
Embedded in
spherical cloud of
positive charge
No nucleus

Positive charged
nucleus
Orbit the nucleus

Evenly distributed
density over whole
atom

Almost all the mass
is in the nucleus,
nucleus is high
density, most of
atom is empty space

Has a nucleus

Atoms consist of electrons surrounding a nucleus that contains
protons and neutrons. Neutrons are neutral, but protons and
electrons are electrically charged. Protons have a relative charge
of +1, while electrons have a relative charge of -1. The number of
protons in an atom is called its atomic number.
An atom is neutral because the number of protons is equal to the
number of electrons.
If an atom gains or loses electrons, it forms an ION
If two atoms have the same number of protons but a different
number of neutrons, they are isotopes

The horizontal rows are called periods.. Elements in the
same period have the same number of occupied shell.
The period number is equal to the number of outer shells
occupied. Each time you go across a period, 1 electron is
added to the outer shell

The vertical columns are called groups. Elements in the
same group have similar chemical and physical properties.
The group number is equal to the number of outer shell
electrons

1
2
3
4
5
6
7
The top number is the relative atomic mass. It is the number of proton
+ neutrons. Each proton and neutron has a relative mass of 1
The bottom number is the atomic number, it is the number of protons.
In an atom it is also the number of electrons.

History of the periodic table
Dobereiner’s triads  He noticed that some
elements had similar chemical and physical
reactions, so he grouped these together;
E.g Cl, Br and I also Li, Na and K,

Newland noticed that when ordering the known
elements by atomic weight, there was a pattern
every 8 elements (Newlands octaves). This very
quickly broke down however

Elements were later discovered that fit into these
gaps and matched up with Mendeleev’s
prediction (notably Gallium)

Mendeleev left gaps and reversed some
elements position so that elements with similar
chemical and physical properties were grouped
together. He used these patterns to make
predictions about possible undiscovered
elements. He STILL used atomic weight as a basis
as protons were not yet discoverd

Isotopes were discovered which explained why
order based on weight didn’t work.
Modern periodic table – order of atomic (proton)
number.
Elements with similar properties in columns
(groups).
Elements in same group have the same number of
electrons in their outer shell and so have similar
chemical properties.

Group 1

Group 7

Common
name
Alkali
Metals

Physical
Properties
Soft, low
density

Halogens Low melting
point,
Diatomic (X2)

Chemical
Properties
React vigorously
with water
forming alkaline
solutions and
Hydrogen gas

Key Equations

Trends

2M + 2H2O 
2MOH + H2

Take part in
displacement
reactions.

2NaBr + Cl2 
2NaCl + Br2

More reactive DOWN the group.
They have one outer electron that
they want to lose in order to get full
outer shell. Down the group this
outer shell is further from the
nucleus so there is a weaker
attraction to outer electron so it is
more easily lost
More reactive UP the group. They
have 7 outer electrons and want to
gain 1 electron to get a full outer
shell. The closer the outer shell is to
the nucleus, the stronger the force
of attraction to the electron so the
more reactive it is.
As the outer shell is full, it doesn’t
want to gain or lose electrons. They
exist as single atoms

2NaI + Cl2 
2NaCl + I2

Group 0

Noble
Gases

Low melting /
boiling point,

Unreactive due
to full outer
shell

X

E.g an atom of Chlorine.
A chlorine atom has 17
electrons.
1st shell max of 2
This leaves 15
2nd shell max of 8
This leaves 7
rd
3 shell max of 8
The 7 go in this shell
The configuration therefore is
2,8,7.

E.g Sodium ions.
A Sodium atom has 11 electrons
1st shell max of 2
This leaves 9
nd
2 shell max of 8
This leaves 1
rd
3 shell max of 8
The 1 goes in this shell
The configuration therefore is 2,8,1
To get a complete outer shell, it
needs to lose the 1 outer electron
[2,8]+

This is a question where people frequently
get confused. He still arranged mostly by
relative atomic mass, but if elements fit
better in different groups by reversing them
or leaving gaps he did. This allowed him to
make predictions based on the gaps

Periodic table now grouped by atomic
number ie number of protons. This ties in
with number of electrons which follows a
set pattern, as you go across period, one
electron added to outer shell. In the same
group it has the same number of outer shell
electrons

What is the trend in reactivity in group 1
Why does the diameter increase down the
group (link to shells) ?
What does this mean about the outer shell
electron?
Why does this affect reactivity?

t

Science Homework 3

Atomic structure and the Periodic table

Literacy –

Memory –

Video - 10 minutes

Learn these spellings

Learn to explain

Watch this video

Isotope

1) The structure of an atom.

The Periodic Table:

Electron Configuration

2) The differences between the plum
pudding model and the nuclear model for
the atom.

https://www.youtube.com/watch?v=O48znAg7VE

Negligible
Properties

3) The difference between elements and
compounds
4) The difference between metals and nonmetals

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)

Research why the transition elements belong in
their own separate block in the periodic table, and
why this makes it difficult to predict their properties

Complete the exam questions on the back of this page.
Question

How is the periodic table ordered today? Define the terms Atomic number
and Relative atomic mass, and explain how we can use these to determine
structure of each type of atom

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.

Q1 The table below shows the relative mass and charge of
the particles in an atom.
Name of particle

Relative mass

Charge

1

+1

proton

(c)

Scientific models of the atom have changed over time.
Draw one line from each description of the atomic
model to the stage in the development of the atomic
model.

neutron
electron
(a)

Description of
atomic model

very small

Complete the table above.
(3)

(b)

Stage in the
development of
the atomic
model

The diagram below represents a lithium atom.

Dalton atoms
A ball of positive
charge with
electrons
embedded in it
Neutrons
discovered

Nucleus of atoms
discovered
Spherical atoms
Plum pudding
model

Give the number of protons, neutrons and electrons in
the lithium atom shown in the diagram above.
Number of protons

_________________

Number of neutrons

_________________

Number of electrons

_________________

(2)
(Total 8 marks)

(3)

Beryllium can be extracted from beryllium chloride.

Q2.
Beryllium chloride (BeCl2) is heated with potassium to produce
beryllium and potassium chloride (KCl).

This question is about beryllium.
(a)

Beryllium is in Group 2.

(d)

What does this tell you about the electronic structure of
beryllium?

Complete the equation for the reaction.
Your equation should be balanced.

BeCl2 + _____ → _____ + _____

_____________________________________________
_____________________________________________
________

(2)
(1)

(e)

Explain why beryllium is produced when potassium is
heated with beryllium chloride.

Beryllium is found in beryllium aluminium silicate.
You should refer to reactivity in your answer.
The formula of beryllium aluminium silicate is Be3Al2(SiO3)6
(b)

_____________________________________________
_____________________________________________
_____________________________________________
_____________________________________________

What is the ratio of atoms of each element in beryllium
aluminium silicate?
_____________________________________________

(2)

Ratio of Be : Al : Si : O = ___ : ___ : ___ : ___

(f)

Describe a test to show that beryllium is a metal.

(1)

(c)

Give the result of the test.

What percentage by mass of beryllium is in beryllium
aluminium silicate?

Test
_____________________________________________
____________________________________________

Give your answer to 2 significant figures.
Relative atomic mass (Ar) of Be = 9

Result
_____________________________________________
_____________________________________________

Relative formula mass (Mr) of Be3Al2(SiO3)6 = 537

(2)
(Total 10 marks)

_____________________________________________
_____________________________________________
Percentage of beryllium = ____________________ %
(2)

