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4.1 Cell Biology

Cells are the basic unit of all forms of life.
In this section we explore how structural
differences between types of cells
enables them to perform specific
functions within the organism. These
differences in cells are controlled by
genes in the nucleus. For an organism to
grow, cells must divide by mitosis
producing two new identical cells.

If cells are isolated at an early stage of
growth before they have become too
specialised, they can retain their ability to
grow into a range of different types of
cells. This phenomenon has led to the
development of stem cell technology. This
is a new branch of medicine that allows
doctors to repair damaged organs by
growing new tissue from stem cells..

Lesson 9 — Stop the clock

Lesson 10 — Chromosomes

Lesson 11 — Mitosis and the Cell Cycle

Lesson 12 — Diffusion

Lesson 13 — Adaptations for diffusion and
Active Transport

Lesson 14 & 15 — Required Practical 3: Osmosis
Lesson 16 — Revision

Lesson 17 - Test
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Lesson 9 — Stop the clock
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Lesson 10 — Chromosomes
4121 Chromosomes

Content Key opportumities for
skills development

The nucleus of a cell contains chromosomes made of DNA molecules. Ws1.2
Each chromosome carries a large number of genes. Use models and analogies
to develop explanations of

In body cells the chromosomes are normally found in pairs. how cells divide.

In & On:
Unscramble these parts of a cell and then arrange them in order of size (smallest to largest):
RESOCMOHOM
EENG
LELC
USNLCUE
Key Word Definition
The part of the cell which contains genetic information
(chromosomes).
Long, thin, thread-like structures found in the nucleus of a cell
made from a molecule of DNA. Chromosomes carry the genes.
Deoxyribonucleic Acid, the chemical that makes up
chromosomes. DNA carries genetic info.
Chemicals in living things that are polymers made by joining
together amino acids.
A section of DNA giving the instructions for a cell about how to
make one kind of protein.
Image of chromosome pairs arranged in descending size.
Quick fire questions: Human Karyotype —in a diploid cell......

1.Which organelle in the cell contains
the genetic information?

il Ny ® 46 chromosomes
i g Human Ii ‘I
§ e 23 pairs of

2 3 4

R RRER chromosomes — one

?
2.What are chromosomes from each parent.

(3
R
3.What are the sections of il n “ Wl e Chromosomes are

chromosomes called? i 8 " g Ii made up of lots of
PR liosomes XX (female) XY (male) genes'

4.How many chromosomes do humans Each Gene codes for a different protein

have in a skin cell? (characteristic)

® You inherit 2 copies of every gene *
/4 ® Copies of same gene are called ALLELES




GAMETES are (sperm and egg)

They are cells as they only contain chromosomes in the nucleus

Why do gametes needs to be haploid not diploid?

Use the words below to label the boxes

Chromosome nucleus DMNA Gene

Complete the following paragraph:

Humans have ..o strips of DNA in every cell apart from e cells.

These strips of DNA are called e The chromosomes are arranged in

................................. ,one from each e

Each chromosome is divided into sections. These sections are called ..., Each gene
codes for a particular e seresesrs s e

chromosomes characteristic sex pairs 46

genes parent

Look at the list of things found inside cells.

amino acid
bases
chromosomes
DNA
genes

protein

Finish the following sentences.

Choose the best words from the list.

Inside cells, there are coded instructionscalled ................ccoeeiniiiiiiiiiininiannee. .
The instructions are made of achemicalcalled ..............ccoovviiniiiiiiiiiiiiiinanans .

The instructions are carried inside the nucleus on structurescalled ....................coocevninnennnn. "

3]




Karyotype diagnoses

Karyotype A Karyotype B
Karyotype C Karyotype D

Use these words to complete this passage; you may use some of these words more than
once:

gene protein DNA microscope genetic code chromosomes double-

helix sexual amino acid bases nucleus cell pairs division
e
Genetic Material iy
I
If you lookata ........ through a powerful ...................... you can see a circular organelle called
the covveeeeenn. . When a cell is about to, or is undergoing cell ................. , you can see tiny
thread like structures called ........cccceeennneeee. . A typical human cell contains 23 ........... of
........................... . They existin ............ because they are inherited from two parents during

................. reproduction.

When a chromosome is unravelled it is composed of a long molecule of ......... . This
molecule consists of two parallel strands, twisted and joined together to form a
........................ shape. Between these two strands is a series of chemical ............ ; there are
four of them represented by the letters A, C, G and T, and the order of these ............ forms
the e, . A sequence of three of these ............ codes forone .......cccccuuunneee. .
Therefore, a long sequence of these ............ codes for a sequence of ....... cocoennnnn... s, Which
will be joined together to forma.................... during a process called ................... synthesis .
A section of DNA which codes for a protein is called a ............. . Therefore, one 6

............. codes forone ......ccceeeeeenn.. .



Edward’s Syndrome

Small head, jaw and mouth

Clenched hands, malformed
fingers and absent thumbs

Webbed feet

Heart, kidney, brain, digestive and
genital malformations

Delayed growth and development

Infections of the lungs and
urinary tract

Turner’s Syndrome

Short Stature A
Broad Chest

Low ears and hair line

Webbed neck

Infertility

Heart Disease

Hypothyroidism

Diabetes

Vision Problems

Hearing Issues

Kleinfelter’s Syndrome

Most common sex
chromosome abnormality
in males

Hypogonadism
Reduced Fertility
Feminine Traits

Enlarged breast tissue

Down Syndrome

* Decreased or poor muscle tone

Short neck

Small head, ears and mouth
Upward slanting eyes D
Wide short hands

Cognitive impairment (particularly
with thinking and learning)




Lesson 9 — Mitosis and the Cell Cycle Why do we need new cells I

and how do we get them? Enquir
In & On - Heads and Tails. Match the statement on g _—

the left to that on the right.

The building blocks of a
Chromosome protein chain.

A section of a chromosome
DNA which codes for one protein.

Single celled
groanisms

Homologous pair

Astrand of DNA. Animals and

G Plants

ene Made by the cell usually as

an enzyme.

Amino Acid "
The chemical which codes N — =

. for life. %/ {f Repairing damoged tissues

Protein W ! 4 and replacing worn out
2 identical chromosomes - ! L X cells.
one from each parent. By By

Mitosis

. Cell division is needed to replace cells in our body, or increase the number of cells

when we are growing
. New body cells are produced by a type of cell division called MITOSIS
. One DIPLOID body is cell is copied to produce 2 IDENTICAL NEW DIPLOID CELLS

MITOSIS

Stages of Mitosis

Stage Description Diagram

Interphase




Interphase

This is a normal body cell.
Cells spend most of their life in interphase.

When it is not dividing the DNA is spread
out into longer and thinner chromosomes,
making it difficult to see individual strands.

Stage 1

* The chromosomes get shorter and more tightly
coiled

* Each chromosome copies itself (DNA
replication) with the two copies held together
in the centre producing an X shape.

. 2 E o
Stage 2 i @
* Copied chromosomes line up in the centre of the cell :
Stage 3
* Original and copied chromosomes move to /“",/7 e \\
opposite ends of the cell | R\,J.’L_A J k_& \
Stage 4 a2

The cytoplasm starts to divide and a new cell membrane
forms around the two new cells as it does so.

Stage 5 - Cell division

* New nuclei form in each of the two new
cells



4.1.2.2 Mitosis and the cell cycle

Cellz divide in a senes of stages called the cell cyele. Students should
be able to describe the stages of the cell cycle, including mitosis.

Dwring the cell cycle the genetic matenal is doubled and then divided
into two identical cells.

Before a cell can divide it needs to grow and increase the number of
gub-cellular structures such as nbosomes and mitochondria. The DNA
replicates to form two copies of each chromosome.

In mitosis one set of chromosomes is pulled to each end of the cell and
the nucleus divides.

Finally the cytoplasm and cell membranes divide to form two identical
cells.

Students need to understand the three overall stages of the cell cycle
but do not nesd to know the different phases of the mitosis stags.

Cell division by mitosis is important in the growth and development of
multicellular organisms.

Students should be able to recognise and describe situations in given
contexts where mitosis is occurring.

happening at each arrow

Cells undergoing mitosis — explain what is

Mitosis Parent cell

\a 2 daughter

cells

1. What is mitosis?

Question &
2. Why is mitosis important? Eqﬁ
3. What would happen if mitosis didn’t take place? ﬁ
4. Suggest one advantage and one disadvantage of asexual reproduction. _
5. What cells in the body reproduce by mitosis?

6. Which cells in the body do you think are not made by mitosis?

7. How many parents does a cell that reproduces by sexual reproduction have?

8. How many parents does a cell that reproduces by asexual reproduction have?

9. Can you give an example of what happens when mitosis goes wrong?

10
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Lesson 11 — Exam Questions

Q1. (a) The diagram shows a normal body cell which has six chromosomes.

Huclea

: #f ~ !fgf membeane Challenge
> G z @’Lﬁ | I
N

Cell
enembrane

{iy  Complete the diagram below to show one cell produced from this cell by mitosis.

T
> A

N

- Cell
memhrane

(3)

Q2. (a) How many pairs of chromosomes are there in a body cell of a human baby?

(b} Place the following in order of size, starting with the smallest, by writing
numbers 1 — 4 in the boxes underneath the words.

chromo some fuclens JENE cell

(1)

(¢}  For a baby to grow, its cells must develop in a number of ways.

Explain how each of the following is part of the growth process of a baby.

{iy  Cell enlargement

(1)

(i)  The process of cell division by mitosis

(3)

(d)  Why is cell specialisation (differentiation) important for the development and growth of a
healthy baby from a fertilised egg?

(2)
(Total 8 marks)

12



Lesson 12 - Diffusion _— 1 owl

4,1.3.1 Diffusion

Content Key opportunities for vome
skills development

Substances may move into and out of cells across the cell membranes | WS1.2 gh h |
via diffusion. Hecognisg. draw and
Diffusion is the spreading out of the particles of any substance in |ntegp:‘tztl§hzagrams that IeCI
solution, or particles of a gas, resulting in a net movement from an area moagel diffusion.
of higher concentration to an area of lower concentration. Ws1 '5. o SMOs0is
Some of the substances transported in and out of cells by diffusionare | Use 'D.f isotonic dr"?kﬂ ]
oxygen and carbon dioxide in gas exchange, and of the waste product and high energy drinks in | |
urea from cells into the blood plasma for excretion in the kidney. sport. elomcue
Students should be able to explain how different factors affect the rate .
of diffusion. dagtrien
Factors which affect the rate of diffusion ars: .
+ the difference in concentrations (concentration gradient) sufifidon
» the temperature
+ the surface area of the membrane. tranciontenoc
. . . . . Fﬁ ﬁ
Definition of diffusion: ° % o 0, o0
o, [ ] o
[} ° [} [}
o0 ° °
co 9 o ©
o0 L) °
0 o o °
LI -
OhyyisAD) liffusion in Biology: ; : e
E 8Y: Practical — Factors affecting the rate of diffusion

Aim: To investigate the affect of concentration on
the rate of diffusion

Concentration of Diameter of Workiin pairs. _
) ) ) 1. Pour 25ml of 0.1 M, 0.2M and 0.4M Hydrochloric acid into
Hydrochloric acid | phenolphthalein | = sqarate beakers.
(M) diffused out (cm) | 2.Pick up 3 of the 3 x 2cm agar cubes which have been pre-cut and
put 1 cube into each of the 3 Hydrochloric acid solutions.
0.1 3. Note the time. Let them soak for 10 minutes with periodic gentle
stirring and turning.
0.2 4. After 10 minutes, use a spoon or tongs to remove the blocks and
blot dry with a paper towel.
0.4 5. Cut each cube in half and measure the distance of
phenolphthalein solution that has diffused out of the agar.
Conclusion:

Factors affecting the rate of diffusion:

Temperature Concentration Surface Area
As the temperature increases As the concentration As surface area increases, the
the rate of diffusion gradient increases, the rate rate of diffusion will
of diffusion

13
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Diagram of: Diagram of: Diagram of: Diagram of:
Foundin: Found in: Found in: Found in:
Diffusion of: Diffusion of: Diffusion of: Diffusion of:
The drawing shows part of a root hair cell.
(a) Use words from the list to label the parts of the root hair cell.
cell membrane cell wall cytoplasm nucleus vacuole
(4)

(b)  The diagram shows four ways in which molecules may move into and out of a cell.
The dots show the concentration of molecules.

The cell is respiring aerobically.
Which arrow, A, B, C or D represents:

(i)  movement of oxygen molecules;

(i)  movement of carbon dioxide molecules?
(2)

(c) Name the process by which these gases move into and out of the cell.

..................................................................................................................................... )
(Total 7 marks)




Q3. Diagrams A, B and C show cells from different parts of the human body, all drawn to the

same scale.
A B C
e
KE—#? o) { rlﬁllllj |
Y R ‘ Vol
O e

Challenge

ey I

= Mitochondrion
- Ribosome

(a) Which cell, A, B or C, appears to be best adapted to increase diffusion into or out of

the cell?

Give one reason for your choice.

(1
(b) (i) Cell Cis found in the salivary glands.

MName the enzyme produced by the salivary glands.

(1

(i)  Use information from the diagram to explain how cell € is adapted for producing
this enzyme.

(2)
(Total 4 marks)

16



Lesson 13 — Adaptations for Diffusion and Active transport

Students should be able to calculate and compare surface area to
volume ratios.

Students should be able to explain the need for exchange surfaces and
a transport system in multicellular organisms in terms of surface area to
volume ratio.

Students should be able to explain how the small intestine and lungs in
mammals, gillz in fish, and the roots and leaves in plants, are adapted
for exchanging matenals.

In multicellular organisms, surfaces and organ systems are specialised
for exchanging matenals. This is to allow sufficient molecules to

be transported into and out of cells for the crganiem’s needs. The
effectiveness of an exchange surface is increased by:

+* having a large surface area
* amembrane that is thin, to provide a short diffusion path
* (in animals) having an efficient blood supply

Question &
Enquiry

Where does diffusion occur in the human body?

Literacy &
Numeracy

For each shape, calculate the surface area
and the volume and record in the table.

In the final column, work out the ratio of
surface area to the volume e.g. 1:1 or 3:1

The rate of diffusion is when
the surface area to volume ratio is increased.

This is because the larger the surface area,
the more particles can diffuse at any one
time.

Complex organisms have evolved specialised
exchange surfaces where diffusion takes
place e.g. the alveoli in the lungs and the villi
in the small intestine.

These structures have a greatly increased
surface area to volume ratio, to speed up the
rate of exchange.

17

* (in animals, for gassous exchangs) being ventilated.
Calculating Surface Area and Volume
Height Width Depth Surface Volume Surface
Shape Pt Area: Vol
(cm) (cm) [em) area (cm2) {cm3) .
ratio

- : B :

. 6 ’ 6

' ) 5 5

. 7 ) 6
(7]
Q
4=
(@)
2
©
S
=)
x
L
(7]
Q
=)
o
c
©
F S
)
X
wl



Explain how the following are adapted for exchanging materials by diffusion:

Example Explanation

Small Intestine

Inside the lungs

|1P\‘

N

-

Gills of a Fish

Adaptations for faster diffusion in animals are:

* Very walls (one cell thick) for a shorter diffusion path

. surface area so more particles can diffuse at the same time

Moist surface so gases can dissolve

Good supply to maintain the concentration gradient



& —

The young stages of frogs are called tadpoles. The tadpoles live in fresh water. Question &
Enquiry
The drawings show a tadpole just before hatching and three days after hatching. I

Structure X helps in the exchange of substances between the tadpole and the water. Feedback 8

Structure X
-\-h“‘-x__‘--‘-‘-‘_‘-\-__
C'_"‘-‘.,\_ - "-'__:-“"\.._ %>
Tadpole just Tadpole three days
before hatching after hatching
(a) Name one substance, other than food, that the tadpole needs to exchange with the water
in order to grow.
(1)
(b) Suggest how the changes in the tadpole shown in the drawings help it to survive as it
grows larger.
You should not refer to movement in your answer.
To gain full marks you should refer to structure X.
(4)

(Total 5 marks)



Active Transport

MINERALS

N

© 0 2aRP0 % %0 © $E

ROOT HAIR CELL

Active Transport: is the movement of dissolved substances e.g. and , from

an area of concentration to an area of

concentration gradient. This requires

concentration, against a

from respiration.

£.1.3.3 Active transport

Content Key opportunities for

skills development

Active transport moves substances from a more dilute solution to a more | There are links

concentrated solution (against a concentration gradient). This requires with this content to

energy from respiration. !

Active transport allows mineral ions to be absorbed into plant root hairs
from very dilute sclutions in the soil. Plants require ions for healthy
growth.

It also allows sugar molecules to be absorbed from lower concentrations
in the gut into the blood which has a higher sugar concentration. Sugar
mclecules are used for cell respiration.

Students should be able to:

» describe how substances are transported into and out of cells by
diffusion, cemosis and active transport

» explain the differences between the three processes.

How are plant roots adapted to absorb
water and mineral ions?

Adaptation Function

Branches and
root hair cells

Lots of
mitochondria in
root hair cells

(c)  Epithelial cells also carry out active transport.

[{1] Name one food molecule absorbed into epithelial cells by active
transport.

(i)  Why is it necessary to absorb some food molecules by active transport?

(i) Suggest why epithelial cells have many mitochondria

(dy  Some plants also carry out active transport.

Give one substance that plants absorb by active transport

1

m

2)

(1)

(Total 8 marks)

Carrier Qutside cell

molecule
@

904 had
Concentration
gradient

904 DO

membrane

Inside cell

Examples of active transport include:

m uptake of glucose by epithelial cells in the villi of the small
intestine

m uptake of ions from soil water by root hair cells in plants

Q1.The image below shows an epithelial cell from the lining of the small intestine.

Direction in which
food is absorbed Highly folded surface

W

&

A

S
(@) () Intheimage above, the part of the cell labelled A contains chromosomes.

What is the name of part A?

)

(i)  How are most soluble food melecules absorbed into the epithelial cells of
the small intestine?

Draw a ring around the correct answer.
diffusion osmosis respiration

0]

(b)  Suggest how the highly folded cell surface helps the epithelial cell to absorb soluble
food.

1)



Lesson 14 — Osmosis

Content Key opportunities for
skills development
Water may move across cell membranes via osmosis. Osmosis is the Ws1.2

diffusion of water from a dilute solution to a concentrated solution

Recognise, draw and
through a partially permeable membrane.

interpret diagrams that
model osmosis.

Students should be able to: MS1a, 1c
* Use simple compound measures of rate of water uptake

* Use percentages

« galculate percentage gain and loss of mass of plant tissue.

Students should be able to plot, draw and interpret appropriate graphs. MS 4a, 4b, 4¢, 4d

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

Osmosis is the movement of
from a to

Cell A Cell B

Oygen / .
malecules < ° . :

concentration of water across a
membrane.
el C Cell v Inside Cell I Outside Cell
: ° . . . . .
o 0 it
o. .'.'.o..l' N
. * . o« o *
@S @ e L
®o-.-a01 .
Y R
. . o . )
_ | [] .e0.:.0 . .
Into which cell, A, B, C or D, will oxygen move the fastest? . . . I . ee * LI
. .
[} '..' .".l"."....
(b)  Draw a ring around the correct word to complete each sentence. . .. ¢ .t ¢ . .° * e,
. . a a o . - *
aifusion Draw an arrow to show the net
] Oxygen is taken into cells by the process of | osmosis
o movement of water molecules.
respiration
" TURGID CELL:
. water enters by osmosis,
breathing Hypertonic: vacuole swells and
(i) Cells need oxygen for photosynthesis pUShes agalnSt cell wall
respiration
- T "
Hypotonic:
membranes
(i} The parts of cells that use up the most oxygen are the mitochondria
nuclei
ISotonic:
diffusion
(iv) Some cells produce oxygen in the process of photosynthesis
respiration

(U]

FLACCID CELL:
water lost from cell,

Draw an arrow to show the net movement of water by osmosis. Under each

diagram explain the movement of water. vacuole shrinks,
cell loses shape
L J L J L ]
eo o ® o1& o ° ° °
L
° ° o L o
® .. o o ® ° =

21
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Lesson 14 —Osmosis Required Practical

Required practical activity 3: investigate the effect of a range of concentrations of salt or sugar
solutions on the mass of plant tissue.

Investigating osmosis in potato tissue

Osmosis is the movement of water through a selectively permeable membrane from an area
of high concentration of water to an area of lower concentration of water.
Plant tissues, such as potato, can be used to investigate osmosis.

In this experiment potatoes are cut into equal sized cylinders. The changes in length and
mass after leaving them overnight in sugar solution and distilled water can then be

accu rately compa red.
Method

You are provided with the following:

» apotato paper towels Test tube rack —_
s ascalpel a white tile ™ 0.5M Water
» 1M sugar solution 0.5 M sugar solution  Boiling tube —__| sugar sugar
o distilled water a top-pan balance. T
« acork borer a ruler
+ a 10 cm® measuring cylinder labels Potato cylinder |
» three boiling tubes a test tube rack in solution — | W o W |/ J
1. Using a cork borer, cut three potato cylinders of the same diameter.
2. Trim the cylinders so that they are all the same length (about 3 cm). %
3. Accurately measure and record the length and mass of each potato cylinder.
4. Measure out 10 em? of the 1 M sugar solution and place into the first boiling tube (labelled 1 M
sugar). Challenge
5. Measure out 10 cm® of 0.5 M sugar solution and place into the second boiling tube (labelled
0.5 M sugar).
6. Measure out 10 cm? of the distilled water into the third boiling tube (labelled water). ;;ﬁ‘r‘;s
7. Add one potato cylinder to each tube (make sure you know which one is which in terms of the I
length and mass).
8. Leave the potato cylinders in the boiling tubes overnight in the test tube rack. E . E
9. Remove the cylinders from the boiling tubes and carefully blot them dry with the paper towel: E;Elﬁ_-'l' .
10. Re-measure the length and mass of each cylinder (make sure you know which is which). e : .
11. Record your lengths and masses in a table such as the one below. ': L

1 M sugar solution 0.5 M sugar solution Distilled wa E

Initial length in mm

Final length in mm

Change in length in mm

Initial mass in g

Final mass in g

23

Change in mass in g




From the change in mass, work out the %
change in mass for each potato.

(change in mass + mass at start x 100)

Why do we use the % change in mass instead
of just ‘change in mass’?

12.  Plot a graph with ‘% change in massin g’
on the y-axis against ‘Concentration of sugar
solution’ on the x-axis.

Concentration of

% change in

solution (M) mass
>0 16.2
0.5 10.3
1.0 3.2

24




Osmosis required practical:

Conclusion

Q1. Cells, tissues and organs are adapted to take in different substances and get rid of different

substances.

The table shows the concentration of four ions outside cells and inside cells.

lon Concentration outside cells in Concentration inside cells in
mmol per dm? mmol per dm®

Sodium 140 9

Potassium T 138

Calcium 2 27

Chloride 118 3

(a) Use information from the table above to complete the following sentences.

Literacy &
Numeracy

Challenge

Writing

Modelling Genres
Scaffolds
Extended Pieces

Sodium ions will move into cells by the process of

Potassium ions will move into cells by the process of

(iy The bag in drink A got heavier after 20 minutes.

Explain why.

(3)



Ib) Some students investigated the effect of the different concentrations of sugar in four drinks,
A, B, C and D, on the movement of water across a partially permeable membrane.

The students:

made four bags from arfificial partially permeable membrane
put equal volumes of 5% sugar solution in each bag
weighed each bag containing the sugar solution

placed one bag in each of the drinks, A, B, C and D

after 20 minutes removed the bags containing the sugar solution and weighed them
again.

The diagram below shows how they set up the investigation.

(i)

(iii)

Boiling tube ————— | [ ) [ [
Artificial partially hY4 %4 Yy M
parmeable membrane ™ }\- vy 7y
bag, tied at both
ends
5% sugar solulion —

W b g b ¢ e

A E c D
0.1% sugar  4.2% sugar  6.9% sugar  10.6% sugar
solution solution solution solution

In which drink, A, B, C or D, would you expect the bag to show the smallest
change in mass?

Tick (v') one box.

A B C D

(1)
Explain why you think the bag you chose in part (b){ii) would show the smallest
change.

(2)

(Total & marks)



Lesson 16 - Revision

Relationships

Plant and

animal cells
organelles

Aseptic
technique

Specialised
cells

Cells
Revision

Growing
microbes

Magnification

Stem cells

27



Lesson 16 - Revision

Relationships

Cell
division
(mitosis)

Cells
Revision

Active
Transport

Osmosis
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Answers



Answers

Mitochondria — site of respiration

Nucleus — contains DNA, controls activities of cell

Cytoplasm — site of enzyme reactions

Cell membrane — controls what goes in and out of cells

— Chloroplast

|_Cell membrane
Nucleus
Cell wall

ytoplasm

[~ Vacuole

A = vacuole — contains sap, keeps cell turgid
B= chloroplast — site of photosynthesis

C= cell wall — supports the cell

Type of cell = bacteria

A = flagella
B =DNA
C= cell wall
D = pilli
E = plasmid

B and E both contain DNA. E is a plasmid
which is a circular piece of DNA.

Bacteria are prokaryotic cells and their DNA is not contained in a nucleus.
Eukaryotic cells have their DNA in a nucleus.

Specialised cells

Any 5 cells from:
Sperm

Egg

Red blood cell
White blood cell
Nerve cell

Root hair cell
Muscle cell
Epithelial cell

Magnification

1. Light microscope
2. Electron microscope

Light microscope use light to see the

sample, electron microscope uses
electrons.

Electron microscopes have a higher

resolution compared to light microscopes.

Calculation

Convert image size to micrometres
2 x 1000 = 2000

Actual size = image/magnification
2000/400=5




Lesson 10 Answers

. Gene

. Chromosome
. Nucleus

. Cell

Key Word

Definition

NUCLEUS

The part of the cell which contains
genetic information (chromosomes).

CHROMOSOMES

Long, thin, thread-like structures
found in the nucleus of a cell made
from a molecule of DNA.
Chromosomes carry the genes.

DNA

Deoxyribonucleic Acid, the chemical
that makes up chromosomes. DNA
carries genetic info.

PROTEINS

Chemicals in living things that are
polymers made by joining together
amino acids.

GENE

A section of DNA giving the
instructions for a cell about how to
make one kind of protein.

KARYOTYPE

Image of chromosome pairs arranged
in descending size.

CHROMOSOME
PROTEIN

GENES

NUCLEUS

KARYOTYPE
DNA




Quick fire Questions
1. Nucleus

2. Long coiled molecules of DNA
3. Genes

4. 46 (23 pairs)

chfomosonjes

c||1romosomes

nucleus

Use the words below to label the boxes

Chromosome nucleus DNA Gene

Complete the following paragraph:

46 chromosomes
Humans have .........h ... .. strips of DNA in every cell apart from .. .. cells.
These strips of DNA are called parentWThe chromosomes are arranged in
............. pairs ... , one from each =2 S
Each chromosome is divided into sections. These sections are called ............ genes ......... Each gene
codes for a particular ... characteristic.........

chromosomes characteristic sex pairs 46

genes parent




Look at the st of things found inside cells.

amino acid
bases

chromosomes

protein

Finish the following sentences.
Choose the best words from the list.

genes
Inside cells, there are coded nstructions called ... .....cooiininiiiiiiiiiiirisenan s

DNA

The instructions are made of achemical called ... ... ... e

The instructons are carmed nside the nucleus on structures called . Chromosomes
3]

If you look at a Sell.. through a powerful MICrOsCoOPe vy can see a circular

organelle called the .nugleus . When a cell is about to, or is undergoing cell
Jdivision v can see tiny thread like structures called chromosomes  a

typical human cell contains 23 pairs, of . chromosomes . They exist in .pairs...
because they are inherited from two parents during sexual reproduction.

When a chromosome is unravelled it is composed of a long molecule of BNA
This molecule consists of two parallel strands, twisted and joined together to
form a . Double-helix ;-0 Between these two strands is a series of chemical
........... .; there are four of them represented by the letters A, C, Gand T, and
the order of these 23525 forms the Genetic code ' A saquence of three of
these .hases. codes for one .Aming.acid.. . Therefore, a long sequence of these
bases... codes for a sequence ofAmine acids...s, which will be joined together to
form a Pretein . during a process called .Pretein  synthesis. A section of
DNA which codes for a protein is called a ..gene.. . Therefore, one
Eene, . codes for one .Pretein

37



Lesson 11: Answers

In & On - Heads and Tails. Match the statement on
the left to that on the right.

The building blocks of a
Chromosome protein chain.

A section of a chromosome

DNA which codes for one protein.

Homologous pair

A strand of DNA.
Gene Made by the cell usually as
an enzyme.
Amino Acid
. The chemical which codes
, for life.
Protein

2 identical chromosomes -
one from each parent.

What is mitosis?

Why is mitosis important?

What would happen if mitosis didn’t take place?

Suggest one advantage and one disadvantage of asexual reproduction.

What cells in the body reproduce by mitosis?

Which cells in the body do you think are not made by mitosis?

How many parents does a cell that reproduces by sexual reproduction have?
How many parents does a cell that reproduces by asexual reproduction have?

38
Can you give an example of what happens when mitosis goes wrong?



Stage 3

Stage 4

Interphase Stage 1

39



(a) The diagram shows a normal body cell which has six chromosomes.

(i}  Complete the diagram below to show one cell produced from this cell by mifosis.

;‘f’_ﬂ-—-‘—_—"-"'ﬂ » 6 chromosomes

Mxlex
- | memires + same 3 homologous pairs
(v ') ) A~
\ VA,
{ v * nuclear membrane drawn
\ k“\ 0el
"\_‘“ |”"'-r=-e=’bmu: (3)
—— T
{a) How many pairs of chromosomes are there in a body cell of a human baby?
23

(b) Place the following in order of size, starting with the smallest, by writing
numbers 1 — 4 in the boxes underneath the words.

chrome some nucleus gene cell
2 3 1 4
1
{c)  Fora baby to grow, its cells must develop in a number of ways.
Explain how each of the following is part of the growth process of a baby.

{iy  Cell enlargement

(cells which are bigger) take up more space

(cells) have to get bigger or mature to divide )

(i)  The process of cell division by mitosis
* chromosomes duplicate or make exact copies of self
= nuclei divide (accept chromosomes separate) @
+..identical {daughter} cells-formed- s
.....accept for example, skin cells make more skin cells or cells are clones
(3)
(d) Why is cell specialisation (differentiation) important for the development and growth of a
healthy baby from a fertilised egg?
Differentiation mark:

» babies need or are made of different types of cells or cells that have different functions
accept different cells.are needed for differentorgans..................cc.c........

Division c[r.specialisation mar.lc:l o ﬂmﬂﬂ anﬁ;

* as fertilised egg starts to divide each cell specialises to form a part of the body
accept specialised cells make different parts of the body

Growth mark:

» specialised cells undergo mitosis to grow further cells
accept cells divide or reproduce to form identical cells



Lesson 12 - Answers

Unscramble these words:

« owl

* vome

* ghhi

¢ lecl

* SMosois
* lelomcue
* dagtrien
« sufifidon

* franciontenoc

low
move

high

cell

osmosis

molecule

gradient
diffusion
concentration

Temperature

Concentration

Surface Area

As the temperature
increases the rate of
diffusion increases

At higher temperatures
particles have more
energy so move faster

As the concentration
gradient increases, the
rate of diffusion increases

Diffusion is faster when
the difference in
concentration is greater

As surface area increases,
the rate of diffusion will
increases

There is more accessible
surface for particles to
move through

41




Diagram of: villi

Found in: Small intestine

Diagram of: SYynapse P : .
Diffusion of GI'.J dmffr amm.g Diagram of: Palisade and Diagram of: alveolus
Found in: Gap between neuror, acids, tatty acids mesophyll tissue _
Found in: | Found in: lungs
Diffusion of: Chemicals - [8dVEs
(neurotransmitters) i Diffusion of: Carbon dioxide Diffusion 'Dfi_ .
Carbon dioxide and
and oxyoen
oxygen
The drawing shows part of a root hair cell.
Cell membrane..
cytoplasm... 1) .
vacuole = S cowonnsl. . A
(a) Use words from the list to label the parts of the root hair cell.
cell membrane cell wall cytoplasm nucleus vacuole
(4)

(b)  The diagram shows four ways in which molecules may move into and out of a cell.
The dots show the concentration of molecules.

The cell is respiring aerobically.
Which arrow, A, B, C or D represents:

(i) movement of oxygen molecules; L.
(i) movement of carbon dioxide molecules? ...l
(2)

(c) Name the process by which these gases move into and out of the cell.

................................... DiffUSION----reeeeerereemmrmmssesneese e "
(Total 7 marks)



Q3. Diagrams A, B and C show cells from different parts of the human body, all drawn to the

same scale.
A B C

(T

_ — i 'W

{,E A I“ Ll.w ) .1

| . -

o @, | . a?

R 'J A

D Y I

Challenge

ey I

= Mitochondrion
- Ribosome

(a) Which cell, A, B or C, appears to be best adapted to increase diffusion into or out of

B

the cell?

Give one reason for your choice.

_Increased surfacearea

(1
(b) (i) Cell Cis found in the salivary glands.
MName the enzyme produced by the salivary glands.
JAmylase
(1
(i)  Use information from the diagram to explain how cell € is adapted for producing
this enzyme.

“Cell' C has lots of mitochondriaand
----ribos-ome-s-for--protein--synthesis-.------------------------------

(2)
(Total 4 marks)
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Lesson 13 - Answers M—
Q1.

Enquiry

The young stages of frogs are called tadpoles. The tadpoles live in fresh water. I
The drawings show a tadpole just before hatching and three days after hatching.

Structure X helps in the exchange of substances between the tadpole and the water.

Structure

Tadpole just Tadpole three days
before hatching after hatching

(a) Name one substance, other than food, that the tadpole needs to exchange with the water

in order to grow.
° oxygen / O, Or carbon dioxide / CO,
allow Q2 allow CO2
do not accept 0? do not accept CO? (1)

(b) Suggest how the changes in the tadpole shown in the drawings help it to survive as it
grows larger.

You should not refer to movement in your answer.
To gain full marks you should refer to structure X.

any four from:

ignore references to tail used for locomotion

ignore reference to nostrils

o because structure X / gills has threads / filaments or is thin or tadpole has
longer tail

. there is an increased surface area

J there is a shorter diffusion pathway

J therefore an increase in exchange

ignore food

. eyes (now visible in older tadpole)

o so that food / danger etc can be seen

accept reference to a good blood supply

accept increased water flow over gills / tail will increase diffusion of gases (4)

(Total 5 marks)



Active Transport

Active transport is the movement of dissolved substances e.g.
ions and sugars, from an area of low concentration to an area
of high concentration, against a concentration gradient. This
requires energy from respiration.

Adaptation Function

Increases the surface area of the roots for faster

Branches and root hair cells absorption of water

Lots of mitochondria in root Provides energy from respiration for absorption
hair cells of mineral ions by active transport

(c) Epithelial cells also carry out active transport.

(i) Name one food molecule absorbed into epithelial cells by active
transport.

accept amino acids (1

(i)  Why is it necessary to absorb some food molecules by active transport?
They have to move from low to high concentration
. . . . 1
(moving against a concentration gradient) M

(i}  Suggest why epithelial cells have many mitochondria.
Active transport needs energy
from respiration

(d) Some plants also carry out active transport.

Give one substance that plants absorb by active transport.

accept named mineral or ion

(1)
(Total 8 marks)
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Q1.The image below shows an epithelial cell from the lining of the small intestine.

Direction in which
food is absorbed Highly folded suface

A

' Mitochondria

(@) (1) Intheimage above, the part of the cell labelled A contains chromosomes.

What is the name of part A?

nucleus__

(iiy How are most soluble food molecules absorbed into the epithelial cells of
the small intestine?

Draw a ring around the correct answer.

osmosis respiration

(b)  Suggest how the highly folded cell surface helps the epithelial cell to absorb soluble
food.

_Increases the (gives.it.a larger) ...

46

(1)

(1)

(1)



Lesson 14 Answers

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

Chxygen /

molecules <

Cell A

Cell B

Into which cell, A, B, C or D, will oxygen move the fastest? %

(b} Draw a ring around the correct word to complete each sentence.

0}

(it

{iii)

(v}

Draw an arrow to show the net movement of water by

Oxygen is taken into cells by the process o1

Cells need oxygen for

diffusion

D

respiration

breathing

photosynthesis

respiration )

The parts of cells that use up the most oxygen are the ‘

Some cells produce oxygen in the process of <

m 5
itochondri
nuclei
diffusion

photosynthesis

respiration

diagram explain the movement of water.

[}

[}

(U}

[}

[}

Inside Cell

Outside Cell
.

Water will move into the cell

Solution outside is hypotonic

Water will move out of the cell

Solution outside is
Hypertonic

Water concentration is equal
inside and outside the cell.

Solution outside is isotonic

Osmosis is the movement of water from a high to low concentration

(of water) across a partially permeable membrane.

47



Q1. Cells, tissues and organs are adapted to take in different substances and get rid of different

substances.

The table shows the concentration of four fons outside cells and inside cells.

lon Concentration outside cells in Concentration inside cells in
mmeol per dm? mmol per dm®

Sodium 140 9

Potassium i 138

Calcium 2 27

Chloride 118 3

(a) Use information from the table above to complete the following sentences.

Sodium ions will move into cells by the process of

Potassium ions will move into cells by the process of

diffusion

Active transport

(iy  The bag in drink A got heavier after 20 minutes.

Explain why.

higher concentration of water outside the bag or in

the drink / boiling tube

(Or concentration of sugar in the bag was higher

(than in the drink)

(so) water moved in (to the tubing)
allow water moves down its concentration gradient
do not allow sugar moving

by osmosis
do not allow sugar moving by osmosis or water
moving by active transport

(3)



|b)

Some students investigated the effect of the different concentrations of sugar in four drinks,
A, B, C and D, on the movement of water across a partially permeable membrane.

The students:

made four bags from arfificial partially permeable membrane
put equal volumes of 5% sugar solution in each bag
weighed each bag containing the sugar solution

placed one bag in each of the drinks, A, B, C and D

after 20 minutes removed the bags containing the sugar solution and weighed them
again.

The diagram below shows how they set up the investigation.

(i)

(iii)

Bailing tube

Arificial partially b4 _ pY4
permeable membrane /Y >(\' ;‘,{“ ‘
bag, tied at both

ends

5% sugar solulion

A E C D
0.1% sugar  4.2% sugar  6.9% sugar  10.6% sugar
solution solution solution solution

In which drink, A, B, C or D, would you expect the bag to show the smallest
change in mass?

Tick (v') one box.

[ ol <[] s

Explain why you think the bag you chose in part (b){ii) would show the smallest
change.

closest to the concentration in the bag or to 5%

(1)

allow small(est) diffusion gradient

(so rate of) dittusion / oSMOSIS IS SIow

(2)
(Total & marks)
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