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Instructions

e Read through pages 1- 10 and answer the questions at the foot of each
page on A4 lined paper.

e Complete the past paper questions and attach them to your A4 sheets.

e These should be handed in to your Biology teacher on your first week
back to school.




Carbohydrates Contain Three Elements

Carbohydrates contain carbon, hydrogen and oxygen. There
are several types of carbohydrate, e.g. sugars, starch and cellulose. _y1,cose molecule

1) Sugars are small, water-soluble molecules that taste sweet. CH OH

2) They're divided into two groups: monosaccharides \ / \ /H .
(pronounced: mono-sack-a-rides) and H \ ‘
disaccharides (die-sack-a-rides). / \ / ;Tren;"‘ff

3) Monosaccharides are the single units from F& OH e
which all the other carbohydrates are built. ' TR — gt?oeusgs
Glucose and fructose are both monosaccharides. CH OH swapped
Glucose has two forms — alpha (o) and beta (8). fgy Evound,

" /

4) Disaccharides are formed when two monosaccharides are \ /H \ A/
joined together by a chemical reaction. A molecule of water / \OH H/
is also formed (so it's called a condensation reaction). '1| OH

GLUCOSE + GLUCOSE —> MALTOSE (a dtsaccharlde)_{r V_V_ATER
GLUCOSE . FRUCTOSE —> SUCROSE (a drsaccharlde) +, WATER

Starchis a Poiysacchande

Palysaccharldes are polymers — large molecules made up of Amylose %
monomers (smaller units). The monomers of polysaccharides

are monosaccharides. Starch molecules are made up of two

different polysaccharides — amylose and amylopectin, ===
which are polymers of glucose. The insoluble, compact Amylopectin
starch molecules are an ideal way of storing glucose.

Starch is only found in plant cells.

Ceiiuiose is Also a Poiysacchande

1) lee starch cellufose is a polymer of glucose, but the
bonding between the glucose units is different.

2) As a result, the cellulose molecules are long and straight. D_D_D_DD_etc
3) Several cellulose molecules can lie : : : i :
side by side to form microfibrils OO e
4) The molecules are held together by C}‘C}’C}'@‘D‘eﬁ;‘
many weak hydrogen bonds. : : . :
5) Cellulose is only found in plant cells. Weak rmn ——
6) The microfibrils strengthen the plant cell wall.

Three cellulose molecules

A poly-sack-a-ride — a bunch of kids on a helter skelter...

1) Name two monosaccharides.
2) Which disaccharide is composed of two molecules of glucose?

3) Name two polysaccharides.
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SectioN 1 — Biorocicat Moiecules /

Proteins are Made of Amino Acids

An amino acid

Proteins are composed of long chains of amine acids. There are B

twenty different amino acids used in proteins. They all contain H l /O
carbon, hydrogen, oxygen and nitrogen, and some contain N—C—-C/
sulfur. All have the same structure as the one in the diagram ___¢ H/ | \OH
but R can be one of twenty different chemical groups. Nt A et

Amino group  Acid group

Profeins are Held Together by Peptide Bonds

1) The chains of amino acids are attached to each other by strong peptide bonds.

2) The amino acids can be arranged in any sequence and proteins
can be up to several hundred amino acids long.

3) The number of different proteins that are possible is almost unimaginable. Consider
that there are several thousand ways of arranging a chain of just three amino acids,
with each combination forming a different protein. Add one more amino acid to the
chain and the number of possibilities leaps into the hundreds of thousands.

4) 1t's the order of the amino acids in a protein that determines its structure
and it’s the structure of a protein that determines how it works.

Protein A Protein B (N.B. Each different
shape represents a
different amino acid.)

Different amino acids  Bond Same amino acid

Each Protein has its Own Special Shape | OO A

Primary structure

1) The order in which the amino acids are arranged in a protein
chain is called the primary structure.

2) Some chains coil up or fold into pleats that are held together by
weak forces of chemical attraction called hydrogen bonds.

The coils and pleats are the secondary structure of a protein.
. . " Secondary structure
3) Some proteins (especially enzymes) have a tertiary structure.

The coiled chain of amino acids is folded into a ball that’s held
together by a mixture of weak chemical bonds (e.g. hydrogen
bonds) and stronger bonds (e.g. disulfide bonds).

4) If the protein has a roughly spherical shape it’s called a
globular protein (e.g. enzymes are classed as globular proteins). Tertiary structure

The name’s Bond. Peptide Bond...

1) What is the primary structure of a protein?

2) What type of bond holds together the secondary structure of a protein?
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Llplds Contain Carbon, Hydrogen and Oxygen

Lipids are 0[Is and fats. Plant oils and animal fats are mostiy made up of a group
of lipids called triglycerides. A triglyceride consists of a molecule of glycerol with
three fatty acids attached to it.

—FATTY ACID |
FATTY ACID A triglyceride

—| FATTY ACiDl

GLYCEROL

A fatty acid molecule is a long chain of carbon atoms with an acid group (-COOH) at one end.
Hydrogen atoms are attached to the carbon atoms. If every carbon atom in the chain is joined

by a single bond, we say that the fatty acid is saturated. If one or more of the bonds is a double
bond, it’s said to be unsaturated. A fatty acid with many double bonds is polyunsaturated.

T H H H
O tnm Lwlwln
I /(f\l PPN
HO—C g C }l_, C }!I C IL c—H  Saturated fatty acid
! I I I
H H H H
[
6. o Hg c H
HO —(l'!t/ \C/ IEI\CL/!L\C/ \Cl —H Unsaturated fatty acid
I | I I
H H H H

Phospholipids are a Spec:al Type of L:p:d

Phospholipids (pronounced: foss-foe-lip-id) are hke triglycerides,
but instead of having three fatty acid chains, they have two fatty

!
acid chains and a phosphate group. % FATTY ACID
Cell membranes are made from a double layer of phospholipids. & FATTY ACID
-
0

PHOSPHATE GROUP

Acid chain and the phospholipids — sounds like a punk band...

1) Which elements are fatty acids composed of?
2) What's the difference between saturated fatty acids and unsaturated fatty acids?
3) What's the difference between triglycerides and phospholipids?
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Enzymes Help to Speed up Biochemical Reactions

1) In a living cell, thousands
The sum of these reaction
reactions is called a metabolic pathway.

2) Without enzymes, these reactions would take place very s

1) Enzymes are biological 'Cﬁt‘il‘lYS’[S?’f'

2) Th

| How do Enzymes Act as Catalysts? |

1) Even reactions that release energy
e.g. the gas from a Bunsen burner
2) This input energy
energy can't start ata

3) Enzymes reduce the activation energy.

sraph shows the
on energies of
fori with and
‘without an enzyme:

Energy of
molecules

of biochemical reactions take place every second.
s is called metabolism. A single chain of these

lowly at normal body temperature.

&y increase the rate (speed) ofreactlons

require an input of energy 1o get them going,
doesn’t burn until you provide heat energy from
is called the activation energy. A reaction that needs a high activation
low temperature of 37 °C (i.e. body temperature).

a match.

Activation energy
‘without enzyme

___chemical - chemical
reaction reaction
without with
enzyme enzyme

Time

Enzymes are Proteins

1) All enzymes are globular proteins (because they're roughly

2) It’s the order of amino acids in an enzyme that determines i
and so how it works.
3) Enzymes can be ‘volved in breaking down molecules or b

Digestive enzymes are important in the digestiv
food into smaller molecules, e.g. carbohydrases

break d

e Enzymes involved i

e system, where they help to break down

n DNA replication help to build molecules, e.g. DNA polymerase.

spherical).
ts structure,

uilding molecules. For example:

own carbohydrates.

| could

really use a catalyst to help me write this gag...

1) What is the function of enzymes?
2) What is activation energy?
)

3) What do digestive enzymes do?
L
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Enzymes have an Act:ve Site

1) A substance that's acted upon by an enzyme is called its substrate.

2) The active site is a region on the surface of the enzyme molecule where a substrate
molecule can attach itself. It's where the catalysed reaction takes place.

3) The shape of the substrate molecule and the shape of the active site are
complementary, i.e. they fit each other.

4) Almost as soon as the enzyme-substrate complex has formed, the products of the
reaction are released and the enzyme is ready to accept another substrate molecule.

Substrate

Substrate fits into
active site Products

molecule Enzyme ready to
accept another

substrate molecule

Active site

Enzyme
molecule

Enzyme-substrate
complex

Enzymes are Spec:f:c

1) An enzyme usually catalyses one specific chemical reaction.
2) The substrate molecule must be the correct shape to fit into the active site.

3) Only one substrate will be the correct shape to fit, so each enzyme only
catalyses one specific reaction.

4) Anything that changes the shape of the active site will affect how well the enzyme works.

The Effect of Temperature on Enzyme Actiwty

As temperature increases, enzyme reactions become faster, because the molecules have more
energy. However, at high temperatures the atoms of the enzyme molecule vibrate more rapidly
and break the weak bonds that hold the tertiary structure together. The shape of the active site
changes and the substrate can no longer fit in. The enzyme is said to be denatured.

The Effect of pH on Enzyme Activity

Ac1ds and alkalis can denature enzymes. Hydrogen ions (H+) in acids and hydroxy!
ions (OH) in alkalis disrupt the weak bonds and change the shape of the active site.

Lonely enzyme seeking complementary subsirate...

1) Why are enzymes described as ‘specific’?
2) Explain why a denatured enzyme will not function.

3) Describe the effect of pH on enzyme activity.
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6 | SecTioN 2 — CELL STRUCTURE

_M_Q_rganisms can be Prokaryotes or Eukaryotesjé

1) Prokaryotic (pronounced like this: pro-carry-ot-ick)
organisms are prokaryotic cells (i.e. they're single-
celled organisms) and eukaryotic (you—carry—ot—ick) i€ all
organisms are made up of eukaryotic cells. _Prokaryatic cells:are smaller.. .

“and simpler, e, bacteria,

Eukaryotic cells are complex and
include all animal and plant cells.

2) Both types of cells contain organelles.
Organelles are parts of cells
— each one has a specific function.

4 organelles animal and plant cells have in common: 3 extras that only plant cells have:

Nucleus contains genetic ~Rigid cell wall
. material (DNA) that controls % made of celiulose,

what the cell does. gives the cell
support.

_ Cytoplasm contains &=
# enzymes that speed up
biochemical reactions.

Vacuole contains
cell sap, a weak
solution of sugar
.= Cell-surface membrane g and salts.
holds the cell together
and controls what goes

in and out.

= Chloroplasts
contain chlorophyll
for photosynthesis.
They're found in
the green parts of
plants, e.g. leaves

¥ Mitochondria are where
glucose and oxygen aré used
in respiration to provide a

source of energy for the cell. and stem.
Bacterial Cells are Prokaryotic
1) Prokaryotes like bacteria are roughly a ONA P
i ~ ring o i
tenth the size of eukaryotic cells. (p]gsmi) membrane

2) Prokaryotic cells don't contain a
nucleus, mitochondria or chloroplasts.

3) As they don’t have a nucleus, their DNA floats
freely in the cytoplasm. Some prokaryotes also
have rings of DNA called plasmids.

4) Some prokaryotes have a flagellum which
rotates and allows the cell to move.

5) The diagram shows a bacterial cell as seen ¢
under an electron microscope (see next page).

flagellum

DNA

cell wall
(not cellulose)

Bacterial cheerleaders — they never stop swirling their flagella. ..

1) Give an example of a prokaryotic cell.
2) Name four organelles that plant and animals cells both have.

3) What is the function of mitochondria?
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You Can See Celjl Structure with a Light M.'croscope

A light microscope can magnify up to 1500 times and allows you to see
individual animal and plant cells along with the organelles inside them.

1) If the cells have been stained you can see the dark-coloured nucleus
surrounded by lighter-coloured cytoplasm.

2) Tiny mitochondria and the black line of the cell membrane are also visible.
3) Inplant cells, the cell wall, chloroplasts and the vacuole can be seen.

Eyepiece — ==
you look down here

Coarse adjustment
knob — to bring the
specimen roughly &

High and low power
into focus

objective lenses — these
magnify the specimen

Fine adjustment
knob —tofinely
tune the focus

%y Stage — where you put
the microscope slide

v Light — so you can see
through the specimen

Electron Mlcmscopes have a Greater Magmf:ca&‘mn

1) The detailed ultrastructure of cells was revealed in the 19505
when the electron microscope was invented.

2) An electron microscope can magnify objects more than
500 000 times and, more importantly, it allows greater detail
to be seen than a Ilght microscope. For example, it allows
you to see the detailed structures inside organelles such as
mitochondria and chloroplasts.

3) The image that's recorded is called an electron micrograph.

[ put a slide on the stage and then slid straight off the edge...

1) Name three things visible with a light microscope in both animal and plant cells.
2) Which type of microscope must be used to show the detailed ultrastructure of a cell?
3) What is the image recorded by an electron microscope called?

SecrioNn 2 — CELL STRUCTURE




_‘ Nucleus

1) The nucleus is the control centre of the cell.

2) It contains DNA (deoxyribonucleic acid): the coded information needed for making proteins.

3) During cell division the chromosomes carrying the long DNA molecules coil up,
becoming shorter and thicker and visible with a light microscope.

4) Electron micrographs show that there’s a double membrane around the nucleus.

Mitochandria

Mitochondria are about the size of bacteria, so they can be seen with a light microscope,
but you need an electron microscope to see any of the detail.
Fach mitochondrion has a smooth outer membrane and a folded inner membrane:

Smooth outer membrane

A mitochondrion

Folded inner
membrane \ Matrix

Their job is to capture the energy in glucose in a form that the cell can use.
To do this aerobic respiration takes place inside the mitochondria.

Word equation: GLUCOSE # OXYGEN3 €

 WATER+ (ENERGY)

The energy released by respiration ends up in molecules of ATP (adenosine triphosphate).
ATP is used in the cell to provide the energy for muscle contraction, active transport
(called active uptake in some text books) and building large molecules from small ones,
as well as many other processes.

Cell Wall — Plants

1) The plant cell wall is relatively rigid and provides support for the cell.

2) It mainly consists of bundles of long, straight cellulose molecules.
3) The cellulose molecules lay side by side to form microfibrils.

Doctor, doctor my DNA is getting shorter and thicker...*
1

Which organelle acts as the control centre of the cell?

N

)
) In which organelle does aerobic respiration occur?
) Describe the membranes of a mitochondrion.

) What is the word equation for aerobic respiration?
)

)

o1 W

Name the molecule used to provide energy for processes in the cell.

)]

Name the molecule that is found in bundles in plant cell walls.

* _that's the least of your worries — you're going to divide soon.
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Structure of the Ceil-Surface Membrane

The cell-surface membrane is the very thin structure around an individual cell.

1) Electron micrographs show that the cell-surface membrane consists of a double layer of
phospholipid molecules tightly packed together.

) Bigger protein molecules are embedded in the phospholipid molecules.

3) Some proteins go all the way through the membrane and some only go halfway.

4) Membranes surrounding the organelles inside cells have the same structure.

No

Carrier protein Lhanmel prosin

Qutside the cell
Twe layers of “Cell-surface memb&r.anAes
phospholipid < ;,_A:_can also be called: i
molecules BRI g%&gg&%g% B&lﬂg “plasma membranes.

Inside the cell

Do | Really have to Know this Much Detail?

1) The answer is “Yes”. Once you're familiar with the mo[ecu[ar
structure of the membrane you can explain how the membrane
controls the passage of substances in and out of the cell.

2) Because the membrane only allows certain substances
through it, it's described as being partially permeable.

Substances Pass Through Membranes by Four Methods

(1) Diffusion

1) The particles of liquids and gases are constantly meving about.
This movement causes the particles to spread from an area of
higher concentration to an area of lower concentration.

2) Particles will diffuse through the cell membrane as long as
they are small enough to pass through the very small gaps
between the phospholipid molecules. Water, oxygen and
carbon dioxide molecules can do this.

3) The cell doesn’t need to provide any energy for this process.

C Osmos:s

1) Osmuasis is the diffusion of water molecules across a partially permeable membrane
from a region of higher concentration of water molecules to a region of lower
concentration of water molecules. The cell doesn’t need to provide energy.

2) The concentration of water molecules is also referred to as the water potential.

At AS and A-level, you tend to tatk about water moving from a region of
higher water potential to a region of lower water potential.

“gradient.
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@ Facilitated Diffusion

1) Glucose and many other water soluble molecules are too big to diffuse across the
membrane by themselves. They must be helped across by carrier proteins.

2) Fach substance has its own specific carrier protein.
3) For example, a molecule of glucose fits onto the outside end of a glucose carrier protein.

4) This causes the protein to change shape, allowing the glucose molecule to diffuse
through it into the cytoplasm of the cell. The cell doesn’t need to provide any energy.

Glucose gy,00s6 fits into the

molecules o e protein
Outside
the cell
Inside

@ «—Clucose molecule

the cell The carrier protein molecule changes T —_——
shape which allows the glucose
molecule to pass through it

annel protems in the: membran ;,,allow them to dsffuse th rough

@) Active Transport (or Aclive Uptake)

1) When a cell needs to move substances across the membrane from a region of low
concentration to a region of higher concentration, it must provide energy.

2) The substance fits into a specific carrier protein, then molecules of ATP (see page 8)
provide the energy to change the shape of the protein.
3) As it changes shape the protein actively transports the substance across the membrane.

4) These special carrier proteins are sometimes called “pumps” because they’re moving
substances against a concentration gradient.

Aclive transport — isn’t that just riding a bike?

Name the two types of molecule that make up the cell membrane.

N =

)
) Give four ways substances can cross cell membranes.

) What do you call the diffusion of water molecules through the cell membrane?
) Give another term for the concentration of water molecules.
)
)

U1 b W

Name the two types of protein involved in facilitated diffusion.

N

Why does active transport require ATP?
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Please answer the following exam type questions on the sheet.

(Attach to your lined paper and hand in)

Q1.

(a)

(b)

(c)

Glycogen and cellulose are both carbohydrates.
Describe two differences between the structure of a cellulose molecule and a glycogen
molecule.

1.

(2)

Starch is a carbohydrate often stored in plant cells.
Describe and explain two features of starch that make it a good storage molecule.

1.

(2)

Tick (V) the box that identifies the test which would be used to show the presence of
starch.

Acid hydrolysis test

Benedict’s test

Emulsion test

lodine/potassium iodide test
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(d)

Starch grain

(1)

The diagram shows a section through a plant tissue at a magnification of x500.

Calculate the actual diameter of the starch grain between points A and B.

Answer = pm

(2)
What type of microscope was used to obtain the image shown in the diagram above?

Give one piece of evidence to support your answer.

Type of microscope

Evidence

(2)
(Total 9 marks)
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Q2.

A biochemist isolated a protease from a bacterium. He investigated the effect of temperature on
the rate of hydrolysis of a protein by this protease. He measured the mass of protein hydrolysed

in 5 minutes at each temperature.

The results are shown in the table below.

. Rate of hydrolysis /
Temperature / °C I\:I]ass Alk{pTatein
ydrolysed / g
5 0.48
10 a1
15 1.23
20 1.05
30 0.78
45 0.12

(a) Process the data in the table. Plot the processed data on the graph paper.

(b) A student concluded from a graph of the data in the table that the bacterium lives at 15

°C.
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Does the data support the student’s conclusion? Give reasons for your answer.

(4)

(c) Suggest two variables the biochemist controlled when investigating the effect of
temperature on the rate of breakdown of a protein by the protease.

1

2.

(1)
(Total 9 marks)

Q3.
The drawing shows an electron micrograph of a section through part of an alveolus from a lung.
X Inside of
dweolus

Cell A

Cell B

i
1/

(a) Describe the path of a molecule of oxygen from the air in the alveolus at X to the plasma
membrane of cell A.

(1)
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(b) Cell Ais a eukaryotic cell. Give two features that may be found in a prokaryotic cell which
are not found in cell A.

1

(2)

(c) Cells A and B are biconcave discs. Explain one advantage of a biconcave disc over a
spherical cell of the same volume in transporting oxygen.

(2)
(d)  The diameter of a human red blood cell is 7 pm.

(i) Calculate the magnification of the drawing. Show your working.

Magnification =

(2)

(i)  In calculating the magnification, what assumption did you have to make about how
the section was cut?

(1)
(Total 8 marks)
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