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INTRODUCTION TO BIOLOGY

v Biology isthebranch of science that deals with the study of living things. In Greek, Bios means life

while Logos meansknowledge.

Branches of biology

There are two main branches:

1. Botany: Study of plants
2.Zoology: Study ofanimals

The others include:

1.Ecology: Study of living things in their surroundings.
Genetics: The study of inheritance and variation.
Entomology: Study of insects

Parasitology: Study of parasites

Taxonomy: Study of classification oforganisms
Microbiology: Study of microscopicorganisms
Anatomy: Study of structure ofcells

Cytology: Study of cells
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Biochemistry: Study of chemical changes inside living organisms

Question

Name at least six other smaller branches of biology (6 marks).

Importance of Biology

1.Solving environmental problemse.g. Food shortage, poor health services, pollution, misuse of
environmental resources etc.

2.Choice of careers e.g. Medicine, Agriculture, public health, Veterinary, Animal husbandry,
Horticulture, Dentistry etc.

3.Acquiring scientific skills e.g. observing, identifying, recording, classification, measuring, analyzing,
evaluatingetc.

4.International co-operatione.g. DevelopmentofHIVV\AIDS vaccine, fightagainst severe Acute
respiratory Syndrome (SARS), fight to save ozone layer from depletion, management of resources

through international depletion.
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Others

e Help on study of other subjects

e L_earn what living things are made up of and their bodies work

e Acquire knowledge about plant and animal diseases and their treatment.
e Know the effects of our bodies on drug and substance abuse and can kill

e _earn about HIV\AIDS diseases and other viral diseases e.qg. its treatment—balanced diets, proper
hygiene, spreading, sexual behavior, cultural practices etc.

Question

List five professional occupations that require the study of biology. (5 marks)

Characteristics of living things:

1.Nutrition: Processbywhich livingthingsacquireand utilize nutrients: plants photosynthesize;
animals feed on already manufactured foods.

2.Respiration: energy-producing process occurring in all the cells of living things.

3.Gaseous Exchange: where living thingstake inair (oxygen) and give out air(carbon iv oxide) across
respiratory surfaces.

4.Excretion: Process by which waste or harmful materials resulting from chemical reactionswithin cells
of livingthingsare eliminated. Excess of such materials poison living things.

5.Growth and Development: Growth —is the irreversible increase in size and Mass.—Essential for
body function. Development—Irreversible changein complexity of the structure of living things.

6.Reproduction: Process by which living things give rise to new individuals of the same kind.

7.1rritability: Istheability of living thingsto perceive changes in their surroundings and respond to
them appropriately. E.g. reaction to changes in temperature, humidity, light, pressure and to the
presence of certain chemicals.

8.Movement: Change in position by either a part or the whole living thing. Locomotion —
Progressive change in position by the whole living thing. In animals, movement include; swimming,
walking, running, flying. In plants, closing of leaves, folding of leaves, closing of flowers, growing

ofshootstowards lightetc.

Question
1.List four uses of energy obtained from the process of respiration. (4 marks).
2.List six characteristics of living things (6 marks).
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Collection of specimens

Apparatus used

1.Sweep net: for catching flyinginsects.

2.Fish net: For trapping small fish and other small water animals.

3.Pooter:For sucking small animals from rock surfaces and tree barks.

4.Bait trap: For attracting and trapping small animals e.g. rats.

5.Pit fall trap: For catching crawling animals.

6.Pair of forceps: picking up small crawling animals e.g. stinging insects.

1.Specimen bottles: keeping collected specimen. Larger specimens require large bottles.

8. Themagnifying lens: Instrument used to enlarge objects. Lensesare found inmicroscopeandthehand
lens (magnifier). Its frame is marked e.g. x8 or x10—indicating how much larger will be the image

compared to object.

Precautions during Collection and Observation of specimens

e Collect only the number of specimen you need.

e Do not harm the specimens during the capture or collection exercise.

e Handle dangerous or injurious specimens with care e.g. stinging plants or insects i.e. use forceps or
hand gloves.

o The teacher will immobilize highly mobile animals. (diethyl ether, formalin, chloroform)

e Donotdestroythenatural habitat of the specimens. Comparison between plants and animals

Plants Animals
1. Green in colour( have chlorophyll) 1. Lack chlorophyll thus feed on
readymade food.
2. Their cells have cellulose cell walls. 2. Cells lack cellulose cell walls.
3. Respond slowly to changes in the 3. Respond quickly.
environment.
4. Lackspecializedexcretory organs. 4. Have complex excretory organs.
5. Do not move about. 5.Moveaboutinsearch of food and water.
6. Growth occursinshootand root 6.Growth occurs in all body
tips.(apicalgrowth) partsintercalary growth).
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CLASSIFICATION |

INTRODUCTION

v" Living things are also known as living organisms.

v Organisms (forms of life) have distinguishing characteristics and therefore are grouped. The
Magnifying lens

v" -lIs used for enlarging small objects.

The magnifving lans
= o = fram e

handle

convex lens

Procedure of its use

place the object on the bench.

e Move the hand lens from the object to the eye.
e An enlarged image isseen.
Drawing magnification = Length of the drawing/ drawing Length

Length of the object/Actual Length
(Diagram)
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EXTERNAL FEATURES OF PLANTS AND ANIMALS

External features of plants

1) Rhizoids as in moss plant.
i) Fronds in ferns.
iii) Roots, stems, leave, flowers, seeds, fruits, and cones in higher plants.

External features of animals

Tentacles in hydra

Feathers in birds

Shells in snails

Wings in birds

Fur and hair in mammals
Scales and fins in fish
Proglotids in tapeworms
Mammary glands in mammals

Locomotory Structures e.g. limbs ininsects

LEEEEEEERS

Body pigmentation

Practical activity 1

To collect and observe animal specimens To collect and observe plant specimens

What is classification?

-Isanareaofbiologythatdealswiththegroupingoflivingorganismsaccordingtotheir structure.
Organismswith similar structuresare putunder one group referredtoasa taxon—taxa (plural).

The groupings also consider evolutionary relationships (phylogeny)—since all living organisms had a
common origin at one time.

Taxonomy—Science of classification. Taxonomist—Biologist who studies taxonomy.
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Need forclassification. Reasons

1. Toidentify living organisms into their correct groups for reference and study

2, To bring together living organisms with similar characteristics but separate those with different
features.

3 To arrange information of living organisms in an orderly manner. This avoids chaos and
confusion.

4. Tounderstand the evolutionary relationship between different organisms

Diversity of Living Organisms

e Organisms with similar characteristics are placed under one group called taxon (taxa).
# The science of classification is known as taxonomy.

e Biologists who study taxonomy are called taxonomists.

Historical Background of Classification

e Long time ago classification was artificial where living things were classified as either plants or
animals.

e Plants were classified as herbs, shrubs and trees.
e Animals were further divided into carnivores, herbivores and omnivores.
e Today modern classification uses evolutionary relationships between living organisms.

Taxonomic Units

Are groups (taxa) into which organisms are placed as a matter of convenience. Groups are based on
observable characteristics common in the group.

In a classification scheme (taxonomic units or groups, a hierarchy of groups are recognized starting with
thefirstlargestand highestgroup; the Kingdomtothe smallest and lowest unit; the species.

There are 7 major taxonomic units.

KINGDOM
| PHYLUM, DIVISION |
| CLASS |
| ORDER |
| FAMILY |
| GENUS |

| SPECIES |
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The Kingdom

There are five Kingdoms of living organisms, namely:

1.Kingdom Monera: bacteria

2, Kingdom protoctista: algae, protozoa, amoeba, paramecium

3 Kingdom Fungi: Moulds, Yeast, Mushrooms

4. KingdomPlantae: Moss plants, ferns, maize, garden pea, pine, meru oak, bean etc.

5 Kingdom Animalia: hydra, tapeworms, bees, human beings etc.

Akingdomisdivided into Phylainanimals or divisions in plants and sorts out organisms based on

body plan and form.

Plan is the adaptation to a special way of life.

The Class is further divided into small groups; Orders using structural features. Ordersaredivided
into familiesusingstructural features, then Families into Genera (singular genus) —based on recent
common ancestral features that are less adaptive. Genus is divided into species i.e. kind of plant, or
animal.

Downthe hierarchy,the number of organismsineach groupdecreasesbuttheir similarities increases.

The Speciesgroup members naturally interbreed to produce fertile off springs. Minor differencesare
exhibited in the species groups e.g. on colour of the skin in human beings and varieties ofplants.

Thegroupsofthe speciesare termedtoasvarieties, racesor strains. Classification of A human being

and a maize plant

Taxonomic Human being maize bean
unit
kingdom Animalia plantae plantae
Phylum or Chordata Angiospermaphyta Angiospermae
division
class Mammalia monocotyledonae Dicotyledonae
order Primates Graminales Rosales
family Hominidae Graminaceae Leguminosae
genus homo zea Phaseolus
species sapiens mays Vulgaris
Scientific Homo sapiens Zea mays phaseolus vulgaris
name
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Scientific Naming Of Living Organisms

Presentnamingwasdevelopedbycarolus Linnaeus18™c, where organismswere given 2 names in Latin
language.
Living organisms have their scientific names and common names i.e. local or vernacular names.

Scientific naming uses the double naming system—Binomial system.

In binomial system, an organism is given both the genus and species name.
Binomialnomenclature (Double—namingsystem)-Istheassigning of scientific names to living

organisms governed by a definite set of rules recognized internationally.

Principles of binomial nomenclature

a) Thefirst,genusname, should beginwith acapital letter and the second name, species, should

begin or written in small letters e.g.

Lion-------------- Panthera leo

Leopard ---------------- Panthera pardus
Domestic dog ----------------- Canis farmiliaris
Humanbeing--------------- Homo sapiens

Maize plant---Zea mays

Lion and Leopard are closely related ---Same genus but distantly related—different species.

b) The scientific names must be printed initalics in textbooks and where hand written to be
underlined e.g. Pantheraleo.

C) The specific name (species) is frequently written with the name of the scientist who first
adequately described and named the organism e.g.Phaseolus vulgaris

I.e. Vulgaris is the scientist who described and named the bean plant.

d) BiologistsshouldgiveaLatinizedname foranewlydescribedanimal orplant species where Latin
name is missing e.g.

Meladogyne kikuyuensis — Is a scientific name of a nematode from kikuyu.

Aloe kilifiensis --- A member of Aloeceae family from Kilifi discovery. Garinsoga parviflora

waweruensis ---a member of Macdonald eye family discovered by Waweru
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Study Question 1 Complete thetable below

Taxon Lion Domestic Gardenpea Napier

dog grass

kingdom

Phylum/division

class

order

family

genus

species

Scientific name s e e
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THE CELL

Introduction

e The cell is the basic unit of an organism.

e All living organisms are made up of cells.

e Some organisms are made up of one cell and others are said to be multicellular.
o Other organisms are made of many cells and are said to be multicellular.

o Cells are too little to see with the naked eye.

e They can only be seen with the aid of a microscope.

The microscope

The microscope is used to magnify objects.

eve piece

I body tube
,r"-.\ coarse adjustment knob
».

fine adjustment knob

! Revolving nose piece
|
ﬂ"r chjective lens
i
o :
/_\"ﬁ:hl:'

 ——-=stage
D condenser
base or stand =

Arm/limb

iaphragm

mirror

The light microscope
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Microscope Parts & Function

1. Eyepiece Contains a magnifying lens that focuses the image from the objective into your
eye.
2. Course For focusing under low magnification
Adjust

3. Fine Adjust

For focusing under high magnification or low

4. Low Power Objective For large specimens or overview

5. High Power Objective For detailed viewing or small specimens

6. Specimen on glass
slide

What you want to look at

7. Stage

Supportsspecimenincorrectlocationto lens

8. Condenser

Focuses the light on specimen

9. Diaphragm (iris or
disc)

Regulates amount of light and contrast

10. Light Source

Illuminates the specimen for viewing
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Handling and Care of the Microscope

Thefollowingruleshould be observed:

1.Use both hand when carrying the microscope. One hand should hold the baseand the other holds the

limb.
2, Never place the microscope too close to the edge of the bench.
3 Do not touch the mirror and the lenses with the fingers.
4. Cleandirtylensesusingsofttissue.
5. Cleanotherpartsusingasoftcloth.
6. Do not wet any part of the microscope.
7. Make sure the low power clicks into position in line with the eye piece before and after use.
8. Alwaysstore the microscope inasafe place free fromdustand moisture. Using the Microscope

9. Place microscope on the bench with the stage facing away from you.

10. Turn the low power objective lens until it clicks into position.

11. Ensure the diaphragm is fullyopen.

12, Look throughthe eyepiece with one eye. Adjustthe mirrorto ensure maximum light can pass
through.

13. Placetheslide containing the specimen onthe stage and clip itinto position. Make sure the slide
is at the centre of the field of view.

14. Again lookthroughtheeyepiecewhileadjustingthe mirrortoensuremaximum light reach the
specimen.

15. Use the coarse adjustment knob to bring the low power objective lens to the lowestpoint. While
viewingthroughtheeyepiece, turnthe coarseadjustment knob gently until the specimen comes
into focus.

16. Use the fine adjustment knob to bring the image into sharp focus.

17. Make a drawing of what you see.

18. For higher magnification, turn the medium power into position and adjust the focus usingthe coarse
knob. Use the fine adjustment knob for sharper focus.

19. Forevenlarge magnifications, turnthehighpower objective lensinto position. Inthiscase use only
the fine adjustment knob to bring details into sharper focus.

Magnification

e The magnifying power is usually inscribed on the lens.

e Tofindouthow manytimesaspecimenismagnified, the magnifying power of the objective lens is
multiplied by that of the eye piece lens.

e If the eye piece magnification lens is x10 and the objective lens is x4, the total
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e Magnification has no units.

e It should always have the multiplication sign.e.g.x40

e Magnification of the object viewed under the microscope is calculated by; Magnification = Eye

Piece Lens Magnification X Objective Lens Magnification.

e Ifthe eyepiece lens has the magnification of x5 and the low power objective lens has a magnification

of x10, the total magnification is 5x10=50.

Study Question 1 Fill the table below.

Eye piece lens Objective lens Total magnification
maginification magnification
X5 X4
X10 X5
X10 X100
X40 X600
X10 X100

Practical Activityl

Cell Structures as Seen Under the Light Microscope

¢ The following cell organelles can be seen under the light microscope.

- Cell wall.

- Cell membrane
- Cytoplasm

- Nucleus

- Vacuole.

- Chloroplasts.

Cell Structure as Seen Through the Light Microscope
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Generalised plant cell

The Electron Microscope.

e It is more powerful than the light microscope.
e It can magnify up to 500,000 times and has high resolving power.

e The highresolving power of the electron microscope enables itto separate objects which lie close to
oneanother.

e Electron microscope usesabeamofelectronsinstead of lightto illuminate the object.
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Cell Structures as Seen Under the Electron Microscope
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A generalised plant cell as seen under the electron microscope

A generalised anumal cell as seen under Electron microscope
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The Cell Organelles

I)Cell membrane (PlasmaMembrane).

e Ilthasthreelayersi.e. one layer of phospho-lipid layer sandwiched between two protein layers.

e It is flexible with pores and ahs the following main functions.

a) Encloses all the cell contents.
b) Itallows selective movement of substances into and out of the cell since it is semi-
permeable.

/F"r-:- tein layer

] = ]

¥
|t| |I| ﬁ |_|7F"F1-:-5_r_1r'1-:-|'|'_r_1|'d fayer
I \ F———pFrotein layer
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Cell membrane Structure
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i) Cytoplasm
e ltis s fluid medium in which chemical reactions take place.

e |t has some movement called cytoplasmic streaming.

e |t contains organelles, starch, glycogen, fat droplets and other dissolved substances.

1) Nucleus

eIt has double membrane called the nuclear membrane.

o The membrane has pores allowing passage of materials into and out of the cell.

o Nucleushasa fluid called nucleoplasm in which the nucleolus and chromatin are suspended.

e Nucleolus manufactures ribosomes while chromatin contains the hereditary material.

Iv) Mitochondria(Mitochondrion)

e They are sausage shaped and are the respiratory sites.

e Mitochondrion has two membranes. Inner membrane is greatly folded into

cristae to increase the surface area for respiration.

o Cellsthatrequirealotofenergyhave large numberof mitochondriae.g. muscle cell, sperm cell, kidney
celletc.
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V) Endoplasmic Reticulum (ER)

Someendoplasmicreticulumshavegranulescalled Ribosomesontheirsurfaces hence referred to

as rough endoplasmicreticulum.
o Others do not contain ribosomes hence the name smooth endoplasmic reticulum.

o Rough endoplasmic reticulum transport proteins while the smooth endoplasmic reticulum

transports lipids.

Vi) Ribosomes

o These are small spherical structures attached to the ER.
e They consist of protein and ribonucleic acid (RNA).

e They act as sites for the synthesis of proteins.

vii) Lysosomes

e They contain lyticenzymeswhich break down large molecules, destroy worn out organelles or even

the entirecell.

viii) Golgi Bodies (Golgiapparatus)

e Their function is to package and transport glyco-proteins.

e They are also associated with secretion of synthesized proteins and
carbohydrates.

IX) Centrioles
e Theyarerod shaped structuresthatare used in cell divisionand in the formation of cilia and flagella.

eoPlant cells lack the Centrioles.
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X) Chloroplasts

e They are egg shaped and contain two membranes.

e Chloroplasthaschlorophyllwhichtrapslightenergytobe used during photosynthesis.

Xi) Vacuoles

e This are sacs filled with a fluid called cell sap.

o Animal cells contain small vacuoles while plant cells have large vacuoles.
® Sap vacuoles store sugars andsalts.

e Foodvacuolestoreanddigestfoodwhile contractile vacuolesexcreteunwanted materials from the
cell.

Xii) Cell wall
e ltisarigid outer cover of the plant cells made of cellulose.

e It gives the plant cell a definite shape while providing mechanical support and

protection.

e Cell wall also allows water, gases and other materials to pass through it.

Study Question 3

Differences between Plant and Animal Cells

Practical Activity 3

Preparation and Observation of Temporary Slides of Plant Cells

o A piece of epidermis is made from the fleshy leaf of an onion bulb. Itis placed on a microscope slide

and a drop of water added.
e A drop of iodine is added and a cover slip placed on top.
e Observations are made, under low and medium power objective.
e The cell wall and nucleus stain darker than other parts.
o A labelled drawing is made.

o The following are noted: Nucleus, cell wall, cytoplasm and cell membrane.
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Observation of permanent slides of animal cells
e Permanentslides ofanimal cellsare obtained e.g, of cheek cells, nerve cellsand muscle cells.

e Theslide ismounted on the microscope and observations made under low power and medium power
objectives.

o L abelled drawings of the cells are made.
e A comparison between plant and animal cell is made.

Observation and Estimation of Cell Size and Calculation of
Procedure
- Click to low power

e place transparent ruler with its millimeter marks on the stage
efocus so that the millimeter marks can be seen as thick dark lines

e estimate the diameter of field of view by counting the one millimeter spaces between the first mark
and the lastone across the field of view as shown below

ethe diameter of the field of view above is estimated as 3.2 mm
e convertthe diameter of the field of view from millimeters to micrometersi.e. 3.2/1000

e Estimate the fraction of the field of view occupied by the cell. Thisis done by estimating the
number of cells placesend to end that would fill the diameter

of the fieldof view as shown below
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einthefigureabove, itisestimated thatapproximately six cellswill occupythe diameter of the field of

view
e therefore, one cell will occupy 1/6 of the field of view
eits diameter is calculated as 1/6 times the diameter of the field of view
i) In a drawing of a giraffe, the height of the head from the ground was recorded as 10cm. the

drawing also showed a magnification of 0.02. calculate the actual height of the giraffe

Drawing height = 10cm = 500cm Magnification 0.02

QUESTION

i)In a class experiment to estimate sizes of cells a student observed and obtained millimeter marks

onthe field of view ofamicroscope asshown in the diagram below.

T

;

'!'Hnunnn—r

Millimeter marks

T )
\ 11'311115511‘_

I

|

- Ifthe student counted 40 cells on the diameter of the field of view, what was the approximate size of

the each cell in micrometers?
Diameter of field of view = 3 x 1000 = 75 mu Number of cells

This is a Property of Mwalimu Consultancy Ltd. Contact Mr Isaboke 0746-222-000 for

more Educational Materials.
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CELL PHYSIOLOGY

e This is the study of the functions of cell structures.

Membrane Structure and Properties

e Amembraneisasurfacestructurewhichenclosesthe celland organelles. Membranesregulate the flow

of materialsintooutofthecellororganelle.

e Examples of membranes: cell membrane, tonoplast (membrane surrounding the vacuole), nuclear

membrane, mitochondrial membrane, chloroplast membrane etc.

The Cell Membrane

e Ithasthreelayers, twoprotein layersandaphos-pholipid layersandwichedin between the two.
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Properties of Cell Membrane

1. Semi-permeability.— It has small pores allowing for the passage of molecules of small size into
andoutofthecell. Cell Wall however allows all materialsto pass through it hence it is referred to
as being Permeable.

2. Sensitivity to Changes in Temperature and pH — Extreme temperature and pH affectsthe
cellmembrane since ithassome protein layers. Such changesalter the structure of the membrane
affecting its normal functioning.

3. Possession of Electric Charges — it has both the negative and positive charges helpingthe cell
todetectchangesinthe environment. These chargesalso affect the manner in which substances move

in and out of the cell
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PHYSIOLOGICAL PROCESSES

The ability of the cell to control the movement of substances in and out of the cell is achieved

through physiological processes such as Diffusion, Osmosis and Active Transport.

Diffusion
This is a process by which particles move from a region of high concentration to aregion of
low concentration.

Practical Activity 1

To demonstrate diffusion using potassium permanganate (\VVI11)

e The difference in concentration of particles between the region of high concentration andthe

region of low concentration isknownasthe diffusion gradient.

Role of Diffusion in Living Organisms

1.Absorption of Materials

e Mineral saltsinthe soil enter theroot by diffusion since their concentration in the soil is greater than in

the root hair cells.

e Digested food (glucose and aminoacids) diffuse across the wall of the ileuminto the blood for

transport to rest of the body.

2.Gaseous Exchange in Plants and Animals

e In both plants and animals, respiratory gases (oxygen and Carbon (1V) oxide) are exchanged through
simple diffusion depending on their concentration gradient.

3.Excretion of Nitrogenous Wastes

4. Transport of Manufactured Food form Leaves to other Plant Parts.

Factors Affecting Diffusion

a) Diffusion Gradient

e A greater diffusion gradient between two points increases the rate of diffusion.

b)  Surface Area to Volume Ratio

e The higher the ratio the greater the rate of diffusion and the lower the ratio the lower the rate.

e Thismeansthat small organisms expose a large surface areato the surrounding compared to large
organisms.

e Smallorganismsthereforedepend ondiffusionasameansoftransportoffoods, respiratory gases and
waste products.
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C) Thickness of Membranes andTissues

o The thicker the membrane the lower the rate of diffusion because the distance covered bythe diffusing

moleculesis greater. The thinner the membrane, the faster the rate.

d) Size of the Molecules
e Small and light molecules diffuse faster than large and heavy molecules.
e) Temperature

e Increaseintemperatureincreasestheenergycontentinmoleculescausingthem to move faster.

Osmosis

e This is the process where solvent molecules (water) move from a lowly concentrated

solution (dilute) toahighly concentrated solutionacrossasemi- permeable membrane.

Diagram fig 4.6
e The highly concentrated solution is known as Hypertonic Solution.
e The lowly concentrated solution is called Hypotonic solution.
e Solution of the same concentration are said to be Isotonic.

e Osmosis is a special type of diffusion because it involves the movement of solvent (water)
molecules from their region of high concentration to region of low concentration across a semi

permeable membrane.

Osmotic Pressure

e Thisisthe pressure which needs to be applied to a solution to prevent the inward flow of water acrossa

semi permeable membrane. Thisisthe pressure needed to nullify osmosis.

e Osmotic pressure is measured using theosmometer.

Osmotic Potential

e Thisisthe measure of the pressure asolution would develop to withdraw water molecules from pure

water when separated by a semi permeable membrane.
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Water Relations in Animals

o Cellmembrane oftheanimalcellissemi permeable just like the dialysis/visking tubing.

o Cytoplasm contains dissolved sugars and salts in solution form.

e If an animal cell e.g. ared blood cell is placed in distilled water (hypotonic solution), water flows in
by osmosis.

e The cellwould swell up and eventually burst because the cell membrane isweak. The bursting of the
red blood cell when placed in hypotonic solution is called Haemolysis.

e Ifasimilarredblood cellisplacedinahypertonicsolution, water isdrawn out of the cell by osmosis.
The cell will shrink by a process called Crenation.

e Bodyfluidssurroundingthe cells musttherefore have same concentrationasto that which is found
inside thecell.

Diagrams

Water Relations in Plants

e \Whenaplantcellisplaced inahypotonic solution itgains water by osmosisand distends outwards.

e As the cell gains more water, its vacuole enlarges and exerts an outward pressure called turgor

pressure. As more water isdrawn in, the cell becomes firmand rigid and is said to be turgid.
e Thecellwallinplantcellisrigid and prevents the cell from bursting unlike the case in animal cells.

o The cell wall develops a resistant pressure that pushes towards the inside. This pressure is equal and

opposite the turgor pressure and is called wall pressure.

Diagrams
e\Whenaplantcellisplacedin hypertonic solution, water molecules move outof the cell into the

solution by osmosis. The cell shrinks and becomes flaccid.

e Ifthe cellcontinuesto lose more water, plasmamembrane pullsaway fromthe cell wall towards the

center.
e The processthroughwhichplantcells lose water, shrinkand become flaccid is called plasmolysis.

e Plasmolysiscanbereversed by placingaflaccid cellindistilled waterandthis process is called
deplasmolysis.
Study Question 5
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Practical Activity4 Wilting

e\When plants lose water through evaporation and transpiration, cells lose turgidity, shrink and the
plant droops. This is called wilting.

e Ifwater supply fromthesoilisinadequate, plantsdo not recover hence permanent wilting.

Study Question 6

Role of Osmosis in Organisms

1.Absorption of water from the soil

e Root hair cells of plants absorb water from the soil by osmosis.

2.Support

e Cellsofherbaceousplants, whicharelesswoody, absorbwater,becometurgid hence support.

3.0Opening and closing of the stomata

e During the day, guard cells synthesize glucose, draw in water, become turgid hence open the stomata.

e Duringthenight, they lose turgidity since there isno photosynthesis. Asaresult, they shrink thus
closing the stomata.

4.Feeding in insectivorous plants

o These plantsare able to change their turgor pressure on the leaves which close trappinginsectswhich
aredigestedtoprovidethe plantwithnitrogen.

5.0smoregulation

e In the kidney tubules, water is reabsorbed back to the body by osmosis.

Factors Affecting Osmosis

i.) Concentration of Solutions and Concentration Gradient. The greater the concentrationgradient

betweentwo points, the faster the rate of osmosis.
ii.) Optimum Temperature as long as it does not destroy the semi-permeability of the membrane.

Active Transport

e Thisisthe process that moves substances across cell membranes againstaconcentration gradient.

e This process requires energy to move these substances across cell membranes and involves

carriers.

e Substances such as amino acids, sugar and many ions are taken in by living organisms through active
transport.
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Role of Active Transport

I.) Re-absorption of sugarsand useful substancesbythe kidney ii.) Absorption of some mineral salts by

plant roots
iii.) Absorptionofdigested food fromthealimentary canal intothe blood stream
Iv.) Accumulationofsubstancesinthebodyto offsetosmoticimbalanceinarid and saline

environment

v.) Excretion of waste products from body cells

Factors Affecting Active Transport. i.) Oxygen concentration.

1i.) Change in pH.
iii.) Glucose concentration. iv.) Temperature.
Enzyme inhibitors.

NB/ Any factor affecting energy production affect the rate of active transport.

Practical Activities

1. Experiment to Demonstrate Diffusion

e \/arious coloured substances such as: dyes, plant extracts and chemicals like potassium pennanganate
are used.

e Potassiummanganate (V1) crystalsare introduced tothe bottom ofa beaker filled withwaterusinga
glasstubingordrinkingstrawwhichisthenremoved.

o Observations are made and the disappearance of the crystals and subsequent uniform colouring of

water noted.

2. Experiment to Demonstrate Osmosis Using a Visking Thbing

e Astrip of visking tubing 8-10 cm is cut and tied at one end using strong thread.

e About 2 ml of 25% sucrose solution is put inside and the other end tied with thread.

e The tubing is washed under running water and then blotted to dry.

e Itisimmersed inabeaker containing distilled water and left for at least one hour or overnight.

e Itwill thenbe observed thatthe viskingtubing has greatly increased in size and has become firm.

e Acontrolexperimentcan be setup using distilled water inside the visking tubing in place of sucrose

solution.
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3. Experiment to Show Osmosis using Living Tissue

e Irish potato tubers are peeled and scooped outto make hollow space at the centre.

e Sucrose solution is placed inside the hollow, and the potato tuber placed ina beaker or petri-dish with

distilled water. Aconttrolis setusingaboiled potato.
e Another one using distilled water inside hollow in place of sugar solution.

e The experiment is left for 3 hours to 24 hours.

4. Experiment to Demonstrate Turgor and Plasmolysis in Onion Epidermal Cells

e Two strips of onion epidermis are obtained.

e Oneisplaced onaslide with distilled water while the other is placed on a slide with 25% sucrose

solution and a coverslip placed on top of each.

e The mounted epidermis is observed under low power microscope and then left for 30 minutes.
e After 30 minutes, observations are made again.

The cells in distilled water have greatly enlarged. Cells in 25% sucrose have shrunk.

This is a Property of Mwalimu Consultancy Ltd. Contact Mr Isaboke 0746-222-000 for

more Educational Materials.
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CELL SPECIALIZATION, TISSUES, ORGANS AND
ORGAN SYSTEMS

1Cell specialization

e Thisiswhere cellsare modified to perform specific functions. Such cellsare said to be specialized.

e Examplesincludethespermcellwhich hastail forswimmingandtheroothair cell which isextended

creating large surface area for water absorption.
Specialised Plant and Animal Cells

These cells can be very
iy long (upto 2m) to carry
S Y M2  messages around the
® - body.

g;;—\*r\;m 3 —\:::::"\ /
sperm cell red blood cell nerve cell 5
, These cells are T
These cells carry half the genetlc adapted to carry oxygen 24
information. They have tails to swim {5 cells and carbon dioxide
towards the egg cell away from them
muscle cell
These cells can change their length to
help us move. :
root hair cell
The root hair gives these g
. o cells a bigger surface area palisade cell
Ciliated Epithelial Cell to take in water from the soil.
These cells are found in These cells contain
tubes leading to the lungs chloroplasts to help the
and in the oviduct. The hairs plant make food by
(called cilia) move dirt out of the photosynthesis.
lungs and help to move eggs along
the oviduct.

2. Tissues.

e Theseare cellsofaparticular type thatare grouped together to performthe same function.

Animal tissues include:

- Epithelial tissue — which is a thin continuous layer of cells for lining and protection of internal
and external surfaces.

- Skeletal—itisabundle of elongated cells with fibres that can contract. Its contraction and relaxation
brings about movement.

- Blood tissue — this is a fluid containing red blood cells, white blood cells and platelets. It transports
many substances and protects the body against infections.
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- Connective tissue —made up of strong fibres that connect other tissues and organs holding them
together.

PLANT TISSUES INCLUDE:

- Epidermal tissue of a plant —this is a single layer of cells protecting the inner tissues of the plant.

- Palisadetissue—thisisagroup of cellsrich in chloroplasts containing chlorophyll. They absorb light
energy duringphotosynthesis.

- Parenchyma tissue—itis made thin walled irregularly shaped cells. They store water and food.

- Vascular bundle—consists of the xylem and phloem. Xylem conducts water and mineral salts while
phloem conducts food substances.

ORGANS

e Manytissuesbecomespecializedandgroupedtogethertoperforma functional unit called the organ.

e Examples of organs in plants include; roots, leaves, flowers and stem.

e Inanimalsthey include heart, lungs, kidney, brain, stomach and the liver.

ORGAN SYSTEMS.

e This is made of several organs whose functions are coordinated and synchronized torealize an

effective actioniscalled an organ system. Examples include; digestive, circulatory, excretory,

respiratory, reproductive and nervous system.
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NUTRITION IN PLANTS AND ANIMALS

Nutrition
v~ Thisis the process by which organisms obtain and Assimilate nutrients.

v~ There are two modes of nutrition; Autotrophism and Heterotrophism.

Autotrophism

v~ This is where living organism manufacture its own complex food substances from simple
substances such as carbon (iv) oxide, water, light or chemical energy.

v~ Wheresunlightis used asasource of energy, the process is referred to as photosynthesis.

v Photo means light while synthesis means to make.

v~ Some none green plants make their own food using energy obtained from certain chemicals
through a process called chemosynthesis.

v~ Organisms that make their own food are referred to as autotrophs.

Heterotrophism

v~ Thisiswhere organisms take in complex food materials such as carbohydrates, proteins and fats
obtained from bodies of plants and animals.
v~ Organisms that feed on already manufactured foods are called Heterotrophs.

Autotrophism

External Structure of a Leaf

A leaf is a flattened organ which is attached to the stem or a branch of a plant.

famina/deaf biade

feawve weins

petiojle feaf margin

e Pol-riks

External structure of a leaf
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PARTS OF A LEAF

Lamina: Thisistheflatsurface. Itisgreenincolourand contain the photosynthetic tissue.

Midrib: This is a thick structure running through the middle of the leaf Veins: Theyarise fromthe
midribtoforminganextensive network of veins. Leaf Apex: This is the tip of the leaf and usually it is
pointed.

Petiole: It attaches the leaf to the stem or branch.

In some monocotyledonous plants the leaves are attached to the stem by the leaf sheath.

Practical Activity 1: Toexaminethe External FeaturesofaDicotyledonousand

Monocotyledonous leaf

Study Question 1

Internal Structure of al eaf

v Internal structure of the leaf is composed of the following parts.

I.) Cuticle.

v’ Itisathinwaterproofandtransparentlayerthatcoatstheupperand lower surfaces of the leaf.

v~ Itreducesexcesswater lossand protects the inner tissue of the plantagainst mechanical injury.

v It also prevents entry of disease causing micro organisms.

v~ Sinceitistransparent, it allows penetration of light for photosynthesis.

ii.) Epidermis.

v It is a one cell thick tissue on both the upper and lower leaf surfaces.

v’ Itsecretesthe cuticleandalso protectsthe innertissues from mechanical damage and prevents
entry of pathogens.

v~ Epidermal cells have no chloroplast except the guard cells.

v~ Guardcellsarespecial beanshaped cells. Theyhave chloroplastandareableto carry out
photosynthesis hence controlling the opening and closing of the stomata.

v~ Air moves into and out of the leaf through the stomata.

iii.) Palisade layer. v" Itismade

v~ Thisis layer of cells located beneath the upper epidermis. of cylindrical
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shaped cells closely packed together. They have
numerous chloroplasts containing chlorophyll.

v~ Their position and arrangement enables them to receive maximum light.

iv.) Spongy Mesophyll Layer.

v~ Thisisbelow the palisade layer. The cells are irregularly shaped and
loosely packed creating large air spaces in between them.

v~ Theair spaces allow gases to diffuse in between the cells. They
contain fewer chloroplasts as compared to the palisade cells.

v.) Leaf Veins.

v~ Eachvein isa vascular bundle consisting of xylem and phloem.

v~ Xylemconducts water and mineral salts fromthe roots to the leaves while
the phloemtranslocates manufactured food fromthe leavestothe restofthe
plant.

Cuticle
Upper epidermis

Palisade
mesophyll cell

Bundle sheath cell
Hylem

Phloem

Lowwer epidermis

Spongy mesophyyll
cells

Study Question 2
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Adaptations of the leaves to its functions

1.Broad and flat lamina to increase surface area of Carbon (1V) oxide and sunlight absorption.

2, Thin transparent cuticle and upper epidermis; to allow easier penetration of light to

photosynthetic cells;
. Thin; for faster diffusion ofgases;
. Palisadecellsplaced nexttothe uppersurface; totrap maximum lightfor photosynthesis;

Palisade cells with numerous chloroplasts; to trap maximum amount of light for photosynthesis;

S O AW

. Large/ intercellular air spaces in the spongy mesophyll layer; for storage of Carbon (1V) oxide for
easier gaseous exchange;

7. Waxy water proof cuticle; to reduce water loss sand reflect excess light;
8. Leaf mosaic/ non-overlapping leaves; for maximum exposure to light;

0. Guardcells, modified cellstoopenand close stomata; tocontrolamountofwater loss from the
leaf and allows gaseous exchange;

10. Leaveshave leaf veins; xylemtoconductwater to photosynthetic cells, Phloemto
translocate products of photosynthesis to other parts of plant;

The Chloroplast

Strormneg

lipid droplet
fanrelia

(G rarnurm

inner membrane

auter membrane
&£ —— - :
tarch grain

Structure of Chloroplast

v~ Theyare disc shaped organelles found in the cytoplasm of plant cells.

v~ Eachchloroplast has a double membrane; the inner and outer membrane.

v~ Chloroplastsare made of layers of membranescalled lamellae contained inafluid matrix called
stroma.

v~ Several lamellae come together to form the granum (grana).

v~ Granum contains chlorophyll molecules and other photosynthetic pigments.

v~ The stroma contains enzymes that speed up the rate of photosynthesis.
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Outer Membrane

Inner NMembrane

Thylakoids

Practical Activity 2: To Observe Distribution of Stomata Study Question 3.

The Process of Photosynthesis

v~ The raw materials for photosynthesis are; water and carbon (1V) oxide. The processhowever
requiresthe presence of sunlightenergy and chlorophyll Pigment.

v~ Theproductsof photosynthesisare glucose and oxygen. The process can be summarized using
an equation as shown below.

6H20 +6CO2 ---------- > C6H1206+ 602

Water + Carbon (IV) oxide ——»Glucose + Oxygen. The above chemical
equation translates as:

Six molecules of water plus six molecules of carbon (V) Oxide produce one molecule of
sugar plus six molecules of oxygen

v~ The process of photosynthesis is however more complex than shown in the above equationand
can be divided into two stage; the lightand dark stages.

Light stage (Light DependentStage)

- Occurs in the grana containing chlorophyll which traps / absorbs sun light energy.
- ThisEnergy s used to split water molecules into hydrogen ion and oxygen gas.
- This process is called photolysis of water and is shown below.

LIGHT ENERGY

2H20 - 4H + 02
(Water) CHLOROPH Hydrogen atom Oxygen
YLL
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- Hydrogen atoms produced here enter into the dark stage.

- Oxygen gasremoved through stomata or isused for respiration withinthe plant;

- Some Lightenergyisusedin Adenosine Triphosphate (ATP) formation; ATPan energy rich
compound.

- ATP is later used in the dark stage.

Dark stage. (Light Independent Stage)

- Carbon (IV) oxide combines with hydrogen atoms to form glucose/simple carbohydrate.
- This is called Carbon (1V) Oxide fixation.

Carbon (1V) oxide + Hydrogen Atom » SimpleCarbohydrate CO2 +
4H C6H1206

- Thisstage takes place in the stromaand proceeds whether light is present or not.

- ATPEnergy from lightstage is used to provide the required energy in this reaction;

- Simplesugarsformedareusedforrespirationtoprovideenergyorareconverted to storable forms e.g
lipids, proteins, starch, cellulose, etc.

Study Question4

Practical Activity 3: To Investigate the Presence of Starch ina Leaf. Study Question 5

FACTORS AFFECTING THE RATE OF PHOTOSYNTHESIS

I.) Light Intensity.

e Increase in lightintensity increase the rate of photosynthesis uptoacertain level where it slows down
and finally levels off.

e \/erybright sunshine may damage the plant tissues due to highamount of ultra

violet light.
e Light quality or light wavelength also affects the rate of photosynthesis.

e Red and blue wavelengths of lightare required by most plants for photosynthesis.
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/

Rate of |Ran;4f optimum light intensity

—

Photosynthesis

/

Light intensity ii.) Carbon (IV) oxideconcentration

e Increase in Carbon (IV) oxide concentration increases the rate of photosynthesis linearly up to a certain

level after which it slows down and levels off.

Rate of Photosynthesi s /

Range ofl optimum|CO2 concentration

FAW

Carbon (1) oxide concentration

iii.) Temperature

e Photosynthesis is an enzyme controlled process, therefore increase in temperature increasetherate

of photosynthesisuptothe optimumtemperature.

e Increase intemperature beyond the optimumdecreasesthe rate sharplyasthe enzymes become

denatured.
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Environmental Influences on Photosynthesis
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Iv.) Water

¢ Plants need water for photosynthesis. Hydrogen atoms required in the dark
stageduringCarbon (V) oxide fixationarederived fromwater during photolysis.

Study Question 6

Practical Activity 4: To Investigate Factors Necessary for Photosynthesis.

a) Light Study Question7

b)  Carbon (V) oxide.

Study Question 8

C) Chlorophyll. Study Question 9 Study Question 10

Practical Activity 5: To Investigate the Gas Produced During Photosynthesis. Study Question11

Chemical Compounds Which Constitute Living Organisms

o Cells, tissues and organs are made of chemicals which are referred to as
chemicals of life.

e Thestudyofchemicalcompoundsfoundinlivingorganismsandreactionsin which they take part is
calledBiochemistry.

e Chemicals of life include carbohydrates, lipids and proteins.
a) Carbohydrates
e Theyare compoundsofcarbon, hydrogenand oxygenintheratioof1:2:1 respectively.

o Carbohydrates have a general formula of (CH20)n where n represents the number of carbon atoms in
a molecule of carbohydrate.

e Carbohydratesaredivided intothree groups; Monosaccharide’s,Disaccharides and
Polysaccharides.

i)Monosaccharides

e They are the simplest carbohydrates and have a general chemical formula of (CH2O)n where n = 6.

e Their chemical formular is therefore C6H1206. They include; glucose, fructose, galactose etc.
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Properties of Monosaccharides

1)They are soluble in water to form sweet tasting solutions.

i1) They are crystalissable.

i) Theyhave the reducing property where they reduce copper sulphate in Benedicts solution to
red copper (I) oxide.

Functions

1)They are oxidized to release energy during respiration.

i) When condensed together, they form polysaccharides such as starch, cellulose or glycogen.

i) Disaccharides

e Theyare formed by linking two Monosaccharide molecules through the process of condensation
where a molecule of water is liberated.

Condensation

Monosaccharide +Monosaccharide » Disaccharide + Water. C6H1206
+  CBH1206 > C6H22011 +
H20
Examples
Glucose + Glucose p Maltose + Water. Glucose
+ Fructose > Sucrose + Water Glucose+
>
Galactose Lactose + Water.

e Thetype ofdisaccharide formed dependsonthe monosaccharide unitsthat condense together.

Properties of Disaccharides

1)Soluble in water to form sweet tasting solutions

i1)  They are non reducing sugars. Some such as the maltose can reduce copper sulphatein
Benedict’ssolutionwhenheatedtogetherandarethereforereferred to as complex reducingsugars.

iii)  Theyarereadilybrokenintotheirconstituentmonosaccharide moleculesinaprocess known as

Hydrolysis in the presence of water.

Hydrolysis
Disaccharide +Water > Monosaccharide + Monosaccharide C6H22011
+H20 Hydrolysis > C6H1206 + C6H1206
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Sucrose +Water Hydrolysis > Glucose + Fructose Lactose
+ Water Hyd roIvEs Glucose + Galactose
Maltose + Water Hydrolysis. Glucose + Glucose.

e Naturally disaccharides are hydrolyzed by enzymes. In the laboratory, hydrolysis is achieved by boiling

them in dilute Hydrochloric acid.

Functions

e Theyarehydrolyzed byenzymesintomonosaccharide’swhicharethenoxidized to produce energy.
iii)Polysaccharides.Theyare made of many monosaccharide moleculeshenceare long and more

complex.

e Theyhave ageneral formulaof (C6H1005) n; where the value of nisavery large number.

Examples of polysaccharides

I)Starch

e |tis presentasstored food in planttissues e.g. maize, wheat, potatoes, rice etc.

i) Cellulose

e Thisisthe component ofthe cellwall in plants. Cellulose gives the plant cells their definite shape.
1) Glycogen

e Thisistheforminwhichcarbohydratesare stored inanimaltissues. Excess glucose is converted into

glycogen for storage in the liver.

Properties of Polysaccharides

1)AIl are insoluble inwater

i) Donothaveasweettaste hencearereferredtoasnon-sugars. Study Question 12
Practical Activity 6: To Carry out Food Tests for Carbohydrates

I)Starch

i) Reducing sugars

i) Non Reducing Sugars

b) Lipids

e Thesearethe fatsand oils. Fatsare found inanimals while oils are found in plants.
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¢ Qils are liquid while the fats are solid at room temperature.

e They contain carbon, hydrogen and oxygen just like the carbohydrates. However they contain fewer
number of oxygen atoms than in carbohydrates.

e Lipids are made up of three fatty acid molecules and one molecule of Glycerol.

e Thenature ofalipid formed, dependsonthefattyacidsitcontains. Glycerol remains the same in all
lipids.

Diagram

e Complexlipidsare formedthroughcondensationofmany lipid moleculesjust like in carbohydrates.

e Examples of complex lipids include; phospholipids, waxes, steroids and cholesterol.

e Presence of lipids in a food sample is detected using the grease spot test or emulsion test.

Properties of Lipids
1. When fatsare heated they change into liquid while oils solidify under low temperature.

2.Both fatsand oilsare insoluble inwater. Theyhowever dissolve in organic solvents such as alcohol to
form emulsions and suspensions.
3.Lipids are inert hence can be stored in the tissues of organisms.

Functions of Lipids

1)Source of energy

e They give almost twice as much energy as the Monosaccharides.
i) Source of metabolic water

e\When oxidized, lipids release more water than Monosaccharides. Such water is referred to as
metabolic water.

i) Structural compounds
e Lipids are constituents of plasma membrane and protoplasm.
Iv) Heat insulation

e Fatsare deposited under the skin ofanimals forming the adipose tissue which acts as a heat insulator.
e Mammalsinthetemperateregionshavethickadiposetissuetogreatlyreduced heat loss
e Thick adipose tissue in aquatic animals helps them to be buoyant in water.

V) Protection
e Fatisdepositedaroundthe major organssuch askidney, heartetcwhere theyact as shock absorber.
e \Wax in plant cuticles reduces excessive water loss.

Study Question 13

Practical Activity 7: testing for the Presence of Lipids

1) The Grease Spot
i)  The Emulsion Test
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C) Proteins

o Like carbohydrates and lipids, proteins are compounds of carbon, hydrogen and oxygen.

e In addition they contain nitrogen and sometimes phosphorous and sulphur.

e Some proteins such as haemoglobin contain other elements such as iron.

e Proteinsare made up ofsmallunitscalledaminoacids. Thereareabout 20 different types of amino
acids.

¢ Allaminoacidscontaintheaminogroup (-NH2) which consistsofhydrogenand nitrogen.

e Two amino acids combine to form a dipeptide molecule through the process of condensation.

e The bond between two amino acids is called peptide Bond. Manyamino acids join together to form a
long protein chain called polypeptide chain.

e The type and sequence of amino acids contained in such a chain determine the
uniqueness of the protein being formed.

Il

Properties of Proteins

I.) They dissolve in water to form colloidal suspensions (not true solutions) where particles remain
suspended inwater.

ii.) They are denatured by temperatures above 40 °C. Heat alters the structure of the protein molecule.
Chemicals such as detergents, acids, bases and organic solvents also denature proteins.

iii.) They are amphoteric whereby they have both acidic and basic properties.

This property enables them to combine with non-protein compounds to form conjugated proteinssuch
asmucus, and haemoglobin. In mucusthe non protein compound is a carbohydrate while in
haemoglobin, iron isa non protein.

Functions of Proteins
I.) Structural Functions

v Proteins make the framework of living systemse.g. plasma membrane, connective tissues,
muscle fibres, hair, nails, hooves, skeletal materials etc.
Ii.) Metabolic Regulators

v These are divided intotwo

a) Enzymes

v Enzymes are organic catalysts which speed up the rate of metabolic reactions such as
respiration, photosynthesis, digestion etc.

b) Hormones

v They are chemical messengers which regulate many body processes such as growth,
reproduction, amount of sugars, saltsand water in the blood etc.

iii.) Source of Energy

v Under extreme starvation, proteins are broken down to release energy.

Study question 14
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Practical Activity 8 To Test for Proteins

Enzymes

v Theyareorganic catalystswhichare proteininnature. Theyspeed uporslow down the rate of
chemical reactions in the body without themselves being used up.

v’ They are divided intotwo;

a) Extracellular Enzymes

v’ Extracellularenzymesare produced withinthe cells butare used outside the cells which
produce them e.g. the digestive enzymes.

b) Intracellular Enzymes

v’ Theyare secreted and used within the cells which produce theme.g. the respiratory enzymes.

Naming of the Enzyme
v’ There are two methods on naming enzymes;

1) Trivial Naming

e Enzymes are given names of persons who discovered them.

e The names end in -in such as pepsin, trypsin ptyalin etc.

i) Use of suffix —ase

e Thisisthe modern method of naming. The suffix—ase isadded tothe substrate (type of food) or the
reaction the enzyme catalyzes.

Example 1
Substrate Enzyme
Carbohydrate Carbohydrase
Starch e.g. amylose Amylase
Sucrose Sucrase
Maltose Maltase
Protein Protease
Lipid Lipase

This is a Property of Mwalimu Consultancy Ltd. Contact Mr Isaboke 0746-222-000 for

more Educational Materials.
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Example 2
Reaction Enzyme
Hydrolysis Hydrolase
Oxidation Oxidase
Reduction Reductase

Properties of Enzymes
1. Theyare proteinin nature hence are affected by changes intemperature and pH.
2, They are substrate specific.

3. Theyareefficientinsmallamountsastheyare notaffected by the reactionsthey catalyze. They
can be used again and again.

4. Theyare catalyststhatspeed uptherate cellular reactionsand are notused up in the reactions they
catalyses.

5. Most of the enzyme controlled reactions are reversible.

Factors Affecting the Rate of Enzyme Controlled Reactions

i.) Temperature

e Enzymesaresensitivetochangesintemperature and pHsincetheyare protein in nature.

e Enzymesworkbestwithinanarrowrange oftemperature called the optimum temperature.
e Abovetheoptimumtemperature, reactiondecreasessharplyastheenzymes are denatured.
o Most enzymes have optimum temperature between 35-40°C.

e \/erylowtemperature inactivatestheenzymeshence decrease rate of reaction.

Diagrams

ii.) pH

e Most enzymes have a pH of close to 7.

e Some however work bestinacidic pH e.g. pepsinwhile otherswork best in alkaline conditions.
e As pH changes from the optimum, enzyme activity decreases.

o Extreme acidity or alkalinity denatures most enzymes.

Diagrams

ii.) Specificity
e Enzymesare specificinnature whereaparticularenzymeactsonaparticular
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specific substrate.

e Forexample, sucrose works onsucroseand notanyother substrate. iv.) Substrate
Concentration and Enzyme Concentration.

e \Whensubstrateconcentrationincreases, therateofenzymereactionalso increases upto a certain level.

e Further increase does not increase the rate of reaction as all the active sites of an enzyme are
occupied.

e \Whenenzyme moleculesareincreased, therate ofreactionincreases proportionally.

Diagrams

v.) Enzyme Co-factors and Co-enzymes
o Co-factorsare nonproteinsubstanceswhich activatesenzymes. Theyare required insmall quantities
andtheyinclude metallicions suchasthose of iron, magnesium, zinc, copper etc. Some are vitamins.

e Co-enzymesarenonproteinmoleculesthatworkinassociationwith particularenzymes. Most co-
enzymesare derived from vitamins.

vi.) Enzyme Inhibitors

e Inhibitorscompete with the normal substrate for the active sitesand theytake up the active site of the
enzyme permanently.

e There are two types ofinhibitors;

a) Competitive Inhibitors

> Thesearechemicalscloselyrelated to normal substrate and they compete for active sites with the
normal substrate. Theyslow down the rate of reaction.

b) Non Competitive Inhibitors

> They do not compete with the substrate. They combine permanently with enzyme molecules
thus blocking the active sites. Theyinclude poisonssuch as cyanides, mercury and silver-arsenic
compounds.

Importance of Enzymes
> Enzymesspeeduptherate of cellularreactionsandalsocontrol them. Thisway, they help prevent
violent reactions in the cells.

Study Question 15
Practical Activity 9
Study Question16
Study Question17
Practical Activity 10
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NUTRITION IN ANIMALS
(HETEROTROPHISM)

Meaning and Types of Heterotrophism

> Thisisamode of nutritionwherebyorganisms feed on complex organic matter from other plants
oranimals.

> All animals are heterotrophs.

> Their mode of feeding isalso said to be holozoic to distinguish it from other special types of
heterotrophic nutrition namely:

> saprophytism

> parasitism.

> Saprophytism/saprotrophysim-occursinmostfungiandsome formsofbacteria.

> Saprophytes feed on dead organic matter and cause its decomposition or decay.

> Parasitismisamode of feedingwhereby oneorganismcalledthe parasite feeds on or lives in

another organism called the host and harms it.

Modes of Feeding in Animals

Animals have developed various structures to capture and ingest food.

The type of structures present depend on the method of feeding and the type of food.
Carnivorous animals feed on whole animals or portions of their flesh.

Herbiverous animals feed on plantmaterial.

vV vV Vv Vv Yy

Omnivorous animals feed on both plants and animal materials.

Feeding in Mammals

> The jawsand teeth of mammals are modified according to the type of food eaten.
> Mammals have different kinds ofteeth.

> Each type of teeth has a particular role to play in the feeding process.

Feeding in Mammals

> The jawsand teeth of mammals are modified according to the type of food eaten.
> Mammals have different kinds ofteeth.

> Each type of teeth has a particular role to play in the feeding process.
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> This condition is described asheterodont.
> Theteethofreptilesand amphibiansareall similarin shapeand carry outthe same function.

> They are said to be homodont.

Types of Mammalian Teeth

Mammals have four kinds ofteeth.

The incisors are found at the front of the jaw.

They are sharp-edged and are used for biting.

The canines are located at the sides of the jaw.

They are pointed and are used for tearing and piercing.

The premolars are next to the canines and the molars are at the back of the jaw.
Both premolars and molars are used for crushing and grinding.

Teeth are replaced only once in a lifetime.

The first set is the milk or deciduous teeth.

VV vVVV¥Y VvV VvVvy

These are replaced by the second set or the permanent teeth.

ﬁ

Coarrir e

A

premolar

imcisor

rraclaar

Different types of teeth in humans
> Dentitionreferstothe type of teeth, the number and their arrangementin the jaw.
> A dental formula shows the type and number of teeth in each half of the jaw.

> The number of teeth in half of the upper jaw is represented above a line and those on the lower
jaw below the line.

> The first letter of each type of teeth isused in the formulai.e. i = incisors, ¢ = canines, pm =
premolars and m = molars.

> Thetotal number is obtained by multiplying by two (for the two halves of each jaw).
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Adaptation of Teeth to Feeding

> In general, incisors are for cutting, canines for tearing while premolars and molars are for
grinding.

> However, specific modifications are observed in different mammals asan adaptation to the type
of food they eat.

> Teeth of Herbivores

> Incisors are long and flat with a sharp chisel-like edge for cutting.

> The enamel coating is thicker in front than atthe back so that as the tooth wears out, a sharp edge
ismaintained.

> Canines are reduced or absent.

> If absent, the space left is called the diastema.

> The diastemaallows the tongue to hold food and push itto the grinding teeth at the back of the

mouth.

Premolars and molars:

These are transversely ridged.

The ridges on the upper teeth fit into grooves on the lower ones.

This gives a sideways grindingsurface.

The teeth of herbivores have openroots i.e., wide opening into the pulp cavity.

This ensures a continued adequate supply of food and oxygen to the tooth.

Vv vVvVvyy

Insomeherbivores, suchasrabbitsandelephants, the incisors continue togrow throughout life.

Teeth of Carnivores

Incisors are reduced in size and pointed.
They are well suited for grasping food and holding prey.
Canines are long, pointed andcurved.

They are used for piercing and tearing flesh as well as for attack and defence.

vV Vv Vv Vv

Premolarsandmolars:Ingeneral,theyarelongandlongitudinallyridgedto increase surface

area for crushing.
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Carnassial Teeth: These are the last premolars on the upper jaw and the first molars on the

lower one.

>
>
>
>

They are enlarged for cuttingflesh.
They act as a pair ofshears.
They also crush bones.

Theteeth of carnivores have closedrootsi.e., onlyavery small opening ofthe pulp cavity to

allow food and oxygen to keep teeth alive.

>

Once broken, no re-growth can take place.

Teeth of Omnivores

vV v vV

Incisors have a wide surface for cutting.
Canines are bluntly pointed fortearing.
Premolars and molars have cusps for crushing and grinding.

The premolars have two blunt cusps while the molars have three to four.

Internal Structure of tooth

enamel

nerve ending

cement

blood vessels
erve

Internal structure of a tooth
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The tooth consists of two main parts:

Crown: The portion above the gum; it is covered by the enamel.

Root: The portion below the gum; it is covered by the cement.

>  The tooth has tworoots.

Neck: Is the region at the same level with the gum.

> It forms the junction between the crown and the root.

> It is covered by enamel. Incisors and canines have one root only.

> Premolars have one or two roots while molars have two to three roots each.

> Internally, the bulk of the tooth is made up of dentine which consists of living cells and extends
to theroot.

> It is composed of calcium salts, collagen and water.

> It is harder than bone but wears out with use.

> Thisiswhyitiscovered by enamel which isthe hardest substance inamammal's body.

Pulp Cavity: Containsblood vesselswhich provide nutrientsto the dentine and remove waste products.

> Italsocontainsnerveendingswhichdetectheat, coldand pain. Cement: Fixes the tooth firmly to

the jaw bone.

This is a Property of Mwalimu Consultancy Ltd. Contact Mr Isaboke 0746-222-000 for

more Educational Materials.
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COMMON DENTAL DISEASES

Dental Carries

> Dental carriesare the holes or cavities that are formed asacid corrodes enamel and eventually
the dentine.

e Causes

> Thisis caused by bacteriaacting on the food left between teeth and on the cusp.
> Acids are formed that eventually corrode the enamel.

> The pulp cavity is eventuallyreached.

> A lot of pain is experiencedthen

> The bacteria then infect the pulp cavity and the whole tooth decays.

e Treatment

> Treatment depends on the extent of the dental caries:

> Extraction of Tooth.

> Filling - this involves replacing the dentine with amalgam, a mixture of hard elements e.g.
silver and tin.

> Root Canal Treatment - This involves surgery and reconstruction.

> It saves severely damaged teeth.

> The nerves in the root canal are surgically severed.

> The tooth is cleaned and filled up with amalgam.

Periodontal Diseases
e These are diseases of thegum.
e The gum becomes inflamed, and starts bleeding.

e Progression of the disease leads to infection of the fibres in the periodontal membranes and the tooth
becomes loose.

e This condition is known aspyorrhoea.
e The diseases are caused by poor cleaning of the teeth.
e Theaccumulationoffoodparticles leadingtoformationofplaque, lack of adequate vitamin A and C in
the diet.
Treatment
e Nutrition - by taking adequate balanced diet rich in vitamins Aand C.
e Antibiotics are used to kill bacteria.
¢ Anti-inflamatory drugs are given.
e Antisepticis prescribed to use in cleaning the mouth daily to prevent further proliferation of bacteria.

e The plaque is removed-drilled away - a procedure known as scaling.
Care of Teeth
In order to maintain healthy teeth the following points should be observed:

o A proper diet that includes calcium and vitamins, particularly vitamin D is essential.
e Thedietshouldalso containverysmall quantities of fluorine to strengthen the enamel.
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e Large quantities of fluorine areharmful.

e The enamel becomes brown, a condition known as dental flourosis.

e Chewingofhardfibrousfoodslike carrotsandsugar canetostrengthenand cleanse the teeth.
e Proper use of teeth e.g. not using teeth to open bottles and cut thread.

e Regular and thorough brushing of teeth after meals.

e Dental floss can be used to clean between the teeth.

o Not eating sweets and sugary foods between meals.

e Regular visits to the dentist for check-up

e \Washingthe mouthwith strong saltsolution or withany other mouth washwith antiseptic properties.

Digestive System and Digestion in Humans
e Organsthatare involved with feeding in humans constitute the digestive system.

Digestive System and Associated Glands

e Human digestive system starts at the mouth and ends at the anus.
e This is the alimentary canal.
e Digestion takes place inside the lumen of the alimentary canal.

e The epithelial wall that faces the lumen has mucus glands (goblet cells).

o These secrete mucusthat lubricate food and preventthe wall from being digested by digestive
enzymes.

e Present at specific regions are glands that secrete digestive enzymes.
o The liver and pancreas are organs that are closely associated with the alimentary canal.

e Their secretions get into the lumen and assist in digestions.

Digestive system consists of:
e Mouth.

e Oesophagus.

e Stomach.

e Smallintestines - consist of duodenum, the first part next to the stomach, ileum- the last part that ends
up in a vestigial caecum and appendix which are non=functional.

e L arge intestines consist of: colon and rectum that ends in the anus.

Ingestion, Digestion and Absorption
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e Feeding in humans involves the following processes:
e Ingestion: This is the introduction of the food into the mouth.

e Digestion: Thisisthe mechanicaland chemical breakdown of the food into simpler, soluble and
absorbable units.

e Absorption: Taking into blood the digested products.

e Assimilation: Use of food in bodycells.

e Mechanical breakdown of the food takes place with the help of the teeth
e Chemical digestion involves enzymes.

Digestion in the Mouth

¢ In the mouth, both mechanical and chemical digestion takes place.

e Food is mixed with salivaand is broken intosmaller particles by the action of teeth.

e Saliva contains the enzyme amylase.

e Italso containswaterand mucuswhich lubricateand soften food in orderto make swallowing easy.

e Salivaisslightlyalkalineandthusprovidesasuitable pH foramylasetoacton cooked starch, changing
it tomaltose.

e The food is then swallowed in the form of semisolid balls known as boluses.
e Each bolus moves down the oesophagus by a process known as peristalsis.

e Circular and longitudinal muscles along the wall of the alimentary canal contract and relax pushing the
foodalong.

Digestion in the Stomach

e Inthe stomach, the food is mixed with gastric juice secreted by gastric glands in the stomach wall.
e Gastric juice contains pepsin, rennin and hydrochloric acid.

e The acid provides a low pH of 1.5-2.0 suitable for the action of pepsin.

e Pepsinbreaksdown proteinintopeptides.

e Rennin coagulates the milk protein casein.

e The stomach wall has strong circular and longitudinal muscles whose contraction mixes the food with
digestive juices in the stomach.

Digestion in the Duodenum

e In the duodenum the food is mixed with bile and pancreatic juice.

e Bile contains bile salts and bile pigments.

e The saltsemulsify fats, thus providing a large surface area for action of lipase.

e Pancreatic juice contains three enzymes:

> Trypsin which breaks down proteins into peptides and amino acids,
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> Amylase which breaks down starch into maltose, and
> Lipase which breaks down lipids into fatty acids and glycerol.

® These enzymes act best in an alkaline medium which is provided for by the bile.

Digestion in ileum
e Epithelial cells in ileum secrete intestinal juice, also known as succus entericus.

e Thiscontains enzymes which complete the digestion of protein into amino acids,carbohydrates into
monosaccharides and lipids into fatty acids and glycerol.

Absorption
e This is the diffusion of the products of digestion into the blood of the animal.

e [ttakes place mainlyinthesmallintestinesthoughalcohol and some glucose are absorbed in the
stomach.

The ileum is adapted for absorption in the following ways:

e |t is highly coiled.

e The coilingensuresthat food movesalongslowlytoallow time forits digestion and absorption.
eltis longto provide a large surface area for absorption.

e The epithelium has many finger-like projections called villi (singular villus).

e They greatly increase the surface area for absorption.

¢ Villi have microvilli that further increase the surface area for absorption.

e Thewall of villi hasthin epithelial lining to facilitate fastdiffusion of products of digestion.

e Has numerous blood vessels for transport of the end products of digestion.

o Has lacteal vessels; for absorption of fatty acids and glycerol and transport of lipids.

Absorption of Glucose and Amino Acids

o Glucose and other monosaccharides as well as amino acids are absorbed through the villi epithelium
and directly into the blood capillaries.

e Firsttheyare carriedtothe liver through the hepatic portal vein, then taken to all organs via circulatory
system.

Absorption of Fatty Acids and Glycerol
e Fattyacidsandglycerol diffuse throughtheepithelial cellsof villiand intothe lacteal.

e \Wheninsidethevilli epithelial cells, the fatty acids combine with glycerol to make tiny fat droplets
which give the lacteal a milky appearance.

o The lacteals join the main lymph vessel that emptiesits contents into the bloodstream in the thoracic
region.
e Onceinsidetheblood, the lipid droplets are hydrolysed to fatty acids and glycerol.

Absorption of Vitamins and Mineral Salts
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e VVitaminsand mineralsaltsareabsorbed intotheblood capillariesin'thevilli. Water is mainly absorbed
in the colon.

o Asaresultthe undigested food is inasemi-solid form (faeces) when itreaches the rectum.

e Egestion: Thisisremoval ofundigested orindigestible material fromthebody. Faeces are temporarily
stored in the rectum then voided through the anus.

e Opening of the anus is controlled by sphincter muscles
e Assimilation: Thisis the incorporation of the food into the cells where itis used for various chemical

processes.

Carbohydrates
e used to provide energy for thebody.
e Excess glucose is converted to glycogen and stored in the liver and muscles.

e Some of the excess carbohydrates are also converted into fat in the liver and stored in the adipose
tissue' (fat storage tissue), in the mesenteries and in the connectivetissue under the skin,aroundthe
heartand other internal organs.

Proteins

e Amino acids are used to build new cells and repair worn out ones.
e They are also used for the synthesis of protein compounds.

e Excess amino acids are de-aminated in the liver.

e Urea is formed from the nitrogen part.

e Theremainingcarbohydrate portionisused forenergyoritisconvertedto glycogen or fat and stored.

Lipids
e Fats are primarily stored in the fat storage tissues.
e\When carbohydratesintake is lowinthe body, fatsare oxidised to provide energy.

e They are also used as structural materials e.g. phospholipids in cell membrane. They act as cushion,

protecting delicate organs like the heart.

e Stored fats under the skin act as heat insulators.

Summary of digestion in humans
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Importance of Vitamins, Mineral Salts, Roughage and Water in Human Nutrition

Vitamins

e These are organic compounds that are essential for proper growth, development and functioning of the
body.

e Vitamins are required in very small quantities.

e They are not stored and must be included in the diet.

e\Vitamins Band C are soluble in water, the rest are soluble in fat.

e \arious vitamins are used in different ways.

Mineral Salts

e Mineral ions are needed in the human body.

e Someare needed insmallamountswhile othersare needed in very small amounts (trace).
e All are vital to humanhealth.

o Nevertheless, theirabsence results in noticeable mulfunction ofthe body processes.
Water

e\Water is a constituent of blood and intercellular fluid.

e |t is also a constituent ofcytoplasm.

o \Water makes up to 60-70% of total fresh weight in humans.
e No life can exist withoutwater.
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e Actsasamediuminwhich chemical reactionsinthe bodytakes place.

e Actsasasolventand itisusedtotransport materialswithinthe body.

e Acts as a coolant due to its high latent heat of vaporisation.

e Hence, evaporation of sweat lowers body temperature.

o Takes part in chemical reactions i.e. hydrolysis.

Vitamins, sources, uses and the deficiency disease resulting from their absence in diet

Name of Sources Uses in body Deficiency
Vitamin
Liver, egg- Synthesis of Hardening of cornea of the eye
A (retinol) yolk, rhodopsin, (xerophthalmia), poor night
Soluble carrots, resistance to diseases of skin
milk, Control of growth of
spinach epithelium IS reduced.
Yeast, Formation f the Beriberi - swelling of the feet;
B, whole enzyme slowing of heartbeat and
(Thiamine) grain, liver, carboxylase important intestinal disorder.
kidney, in conversion of
beans, pyruvic
meat, respiration.
spinach
Whole Formation of
grain, flavoproteins that Soresontongue surface
B2 eggs, milk, form and comers of the
(Riboflavin groundnut mouth.
) s,
cheese,
yeast
Liver, Makes co-enzyme 1
kidneys, and 2
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whole co-enzyme A needed nervous disorders leading to
grain. in respiration.

B, In most Forms parts of co- Poor co-ordination of
(Pantotheni foods enzyme A. nervous muscle cramp.
C

acid)

Eggs,

B6 kidneys, Makes a co-enzyme Irritability, depression,
(Pryidoxine) whole for amino acids dermatitis.
water grain, metabolism.
soluble vegetable

S.
4
Milk, eggs, liver, Inintracellular body Nervour
vegetables, fluids transmission
bananas. interfered with.
transmission.
Present in tissue fluid.
Chloride p Table salt, sea water balance essential

foods.

for
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digestion. Constituent of

hydrochloric acid.

Also needed as a co-

Magnesium Green vegetables. factor
respirator enzymes.
Muscle contraction.
lodised table salt Constituent of the In young animals
lodine and hormone leads
food. thyroxine that controls cretinism. Simple
metabolism. goitre adults.
Manganese Eggs, milk, fish. Activates certain
enzymes.
Liver, greet A constituent of
Iron vegetable haemoglobin and Anaemia.
leaves, lean meat, myoblobin.
grains, milk.
A constituent of some
needed in synthesis of
Sulphur Protein foods certain
enzymes and
phospholipids
in
cell membranes.
Catalyses use of iron, a
constituent of cytochrome Needed in very small
Copper oxidase (an enzyme)
amounts.
Cobalt Influences the use of Needed in very small

iron (found in Vitamin
...2)'

amounts.
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Fruits and Needed for proper Needed in very small
vegetables. Seeds growth amounts.
of
insulin.
Water, fruits and
Fluorine Strengthening of enamel Needed in small
vegetables. amounts.
Plant seeds Activatesenzyme Very small amounts
Molybdenu systemin needed,
m
mucleic acid excess is dangerous.
metabolism.
Chromium Involved in use of Needed in small
glucose.
Roughage

e Roughage is dietary fibre and it consists mainly of cellulose.
e Itadds bulk to the food and provides grip for the gut muscles to enhance peristalsis.

e Roughage does not provide any nutritional value because humans and all animals not produce cellulase

enzyme to digest cellulose.

e Inherbivoressymbioticbacteriainthe gutproduce cellulasethatdigests cellulose.

Factors Determining Energy Requirements in Humans
e Age: Infants, for instance, need a greater proportion of protein than adults.
o Sex: males generally require more carbohydrates than females.

e The requirements of specific nutrients for females depends on the stage of
development in the life cycle.

e Adolescentgirlsrequire more ironintheir diet; expectantand nursing mothers require a lot of

proteins and mineral salts.
e StateofHealth: Asickindividual requiresmore ofcertain nutrientse.g. proteins, than a healthy one.

e Occupation: An office worker needs less nutrients than a manual worker.
Balanced Diet
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e Adietisbalancedwhenitcontainsall the body's nutrientrequirementsandin the right amounts or
proportions.

A balanced diet should contain the following:

e Carbohydrates

eProteins

e Lipids

e \itamins

o Mineral Salts

o \Nater

e Dietary fibre or roughage

Malnutrition

e Thisisfaulty or bad feeding where the intake of either less or more than the required amount of food
or total lack of some food components.

Deficiency Diseases

e Deficiencydiseasesresultfromprolonged absence of certaincomponentsinthe diet.

Examples are:

Marasmus:

e Lack of enough food reuslts in thin arms and legs,

> severe loss of fluid,
> general body wasting
> sunken eyes.

e Kwashiorkor —

> Lack of protein in the diet of children.

> Thesymptoms of kwashiorkor include wasting of the body, red thin hair, swollen abdomen
and scaly skin.

v Otherdeficiencydiseasesareduetolack ofaccessoryfoodfactors (vitaminsand mineral salts.).
Such diseases include rickets, goitre and anaemia.

v Treatmentofthese deficiency diseases is by supplying the patientwith the component missing
in thediet.
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TOPICAL QUESTIONS FOR BIOLOGY

FORM I TOPICS

1.a) Define biology

-the study of life/living things

b) List the branches ofbiology

- Zoology (study of animals)

- Botany (study of plants)

- Microbiology (study of microorganisms)

c) Explain the importance ofbiology

- helps to solve environmental problems

- Helps to learn scientific skills

- For entry into other professions/careers

- To apply knowledge to everyday life situations
- To classify organisms into their right groups

- understanding living organisms

d) State the characteristics of living organisms
- feeding/nutrition

- Growth and development

- respiration (to produce energy)

- sensitivity/irritation/response

- excretion (getting rid of metabolic waste material)
- movement/locomotion

- reproduction

e) State the main differences between plants and animals

Animals

Plants

Specialized excretory organs

No specialized excretory organs

Respond to stimulus quickly

Slow respond to stimulus

Allbodypartsgrow equally(intercalary)

Grow atshoottipandroottip only
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Move around to look for food Stationery

Heterotrophic Autotrophic

Cells have no cell walls Cellshave cellwall made of cellulose
No chlorophyll Contain chlorophyll

Give parental care to young Plants don’t care for their young

2.a) 1) What is a hand lens?

- Convex lens mounted ona frame and used to magnify small objects for viewing.

i) How is a hand lens used?

- place the lens a short distance from the eye

- Bringthe objecttobe viewed nearthe lensuntilanenlarged and clearimage can be seen.

i) When is a hand lens used?

- For reasonably sized objects such as insect wing, leg, flower parts.

- Cannot be used for small objects such as cells, stomata.

iv) Explain how to calculate drawing magnification

- drawing magnification equals to length of drawing divided by length of object or image lengthdivided
byactual lengthi.e. lengthofdrawing or image length

Length of object actual length

b) i) what isclassification?

- Orderly arrangement of living organisms into various groups according to their similarities

i) List the external features used to classify plants

- rhizoids(e.g. mosses)

- Frond (e.g. ferns)

- roots e.g. taproot, fibrous roots, modified roots

- flowers

- leaves

- buds

- seeds

i) List the external features used to classify animals
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- horns e.g. cattle, goat, sheep, deer, gazelle etc

- hooves e.g. cattle, sheep, donkey

- mammary glands e.g. cattle, dog, sheep, cat

- hair e.g. human, cat

- Shell e.g. snail, Tortoise

- spines e.g. hedge hog, porcupine

) Give the reasons why classification is important

- Placing/grouping living organisms into correct groups called taxa

- ldentification

- arrange information about living organisms into orderly and sequential manner i.e. it is easy to study
organisms ingroups

-helps in understanding evolutionary relationships

- monitoring disappearance and appearance of organisms i.e. predict characteristics of organisms

d) i) Name the taxonomic units of classification in descending order

- Kingdom (largest unit)

- Phylum (animals)/division (plants)

- Class

- Order

- Family

- Genus

- Species(smallest unit)

1) What is aspecies?

- all organisms which can interbreed and give rise to fertile (viable) offspring

1) Name the major kingdoms used in classification

-monera

-protoctista/protista

-fungi

-plantae

-animalia

e) i) Define the term binomial nomenclature

- a scientific system of naming organisms using the generic/genus and specific/species names

- e.g. for humans, Homo sapiens
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I1) State the principles followed during binomial nomenclature
- thefirst(generic) name should beginwith acapital letter while the restare small letters the twonames

areprintedinitalicsandifhandwrittenshould beunderlined each separately

Iii) Give the advantages of using binomial nomenclature

no confusion about which organism is referred to

names are internationally accepted regardless of language

shows evolutionary relationship hence easy to understand

useful in naming many species unlike use of common names

Iv) Name the types ofclassification

- traditional (using common names)

- scientific(using binomial nomenclature)

3.a) i) Define the term cell

- itisthebasicunitoforganization ofanorganismi.e.thebasic functionaland structural unit of an
organism.

1) What is cellbiology?

- study of structure and functioning of a cell

- alsocalledcytology b)i) What is a microscope?

- an instrument used to magnify objects and make them appear bigger.

1) Name the types ofmicroscope

- the light microscope

- the electron microscope

1ii) State the purpose of using a light microscope

- itmagnifiesandrevealsthe structure details of tiny objects such asthe cell, that cannot be seen by the

human eye directly

iIv) Draw a labeled sketch of a light microscope
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v) State the functions of the labeled parts
a.) Eyepiece used to look through and to magnify the object

b.) Course adjustment knob raises or lowers body tube and focuses object roughly

c.) Fineadjustment knob raises or lowers body tube by small distances to bring image into fine

focus d.) objective lens brings image into focus and also magnifies

object/image

estage is a platform where object or specimen on slide is placed

emirror reflects light through condenser and directs it to objective lens

e clips hold glass slide inposition

e body tube holds eyepiece and revolving nose piece which has objective lenses
e limb or base support whole instrument

earm for holding when carryinginstrument

e revolving nose piece holds objective lens in place enabling change from one objective lens to
another
e) i) Explain the procedure followed when using a microscope

- put the microscope on the bench with the stage facing away from you (viewer)
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- turn the lower power objective to click in line with the eyepiece

- Ensure that the diaphragml/iris is fully open

- Adjust the mirror until the stage is illuminated with enough light

- Place the slide containing the specimen on the stage for magnification
- Draw the image and indicate magnification of the drawing.

Il) State the precautions that are necessary when handling a microscope
e always use two hands when carrying it

enever place a microscope too close to the edge of the bench or table
e do not touch the mirror and lens with wet or dirty hands

e clean dirty lenses using a special lens cleaning cloth

o clean other parts using a soft cloth or tissue paper

e low power objective must click into position before and after use.

e Do not wet any part of the microscope

o Clean and store well after use

d) i) What ismagnification?

- The power of making an image larger

I1) Give the formula used to calculate magnification in a light microscope

eeyepiece lens magnification x objective lens magnification

1ii) Give the reasons for each of the following steps when preparing a cross-section of a
stem or leaf for examination under the microscope

cutting very thin sections

e thinsectionsallow light to pass through making it easy to observe the tissue Using a sharp razor

blade during thecutting
e sharpblade does notdamage, deform, destroy or distort the surface of cell or tissue
e itmakesthinsections Placing sections in water
o to maintain turgidity hence maintain shape of cell
e it prevents drying of the section
Staining the sections with iodine before observing

o To make chloroplasts, starch containingstructures, granules or plastidsdistinct.
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e) i) List the parts of a cell that can be seen under a light microscope a cell membrane

b cytoplasmc  cellwall

e nucleus d vacuole

| | 0 _odl membrane
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i) Draw the general structure of a plant and animal cell
i) List the parts of a cell that can be seen under an electronic microscope and state the
functions of each part.

Cell wall

e found in plant cells in addition to cell membrane

e made of cellulose which makes the plant tough

e allowsgases, waterandothersubstancestopassthrough Cell membrane
e permeable/selective to control movement of materials in and out of cells
ebound/encloses the cell contents

#also called plasma membrane or plasmallema Cytoplasm

e fluid medium where chemical reactionsoccur

e alsowherecellorganellesaresuspended Nucleus

e controls cell activities Nucleolus

e synthesizes DNA Vacuole

e sacs filled with fluid called cellsap

e large in plants but small in animals

e actasreservoirsforfoodand harmfulwasteswhichwouldotherwise interfere with the metabolism in
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cytoplasm
Lysosomes
e store hydrolytic enzymes
e Destroy worn out cell organelles, cells, pathogens
e digestion of food in unicellularorganisms
e autolysis Golgi apparatus
e processing/packaging of synthesized materials
etransporting/secretion of packaged materials/cell materials e.g. glycoproteins and mucus
e production of lysosomes Ribosomes
ewhere proteinsynthesistakesplace Mitochondrion
e synthesis of ATP/energy Chloroplasts
e wherephotosynthesistakes place Endoplasmic reticulum
etransport of cell secretions
e can be rough or smooth
Iv) State the functions of cell sap
e stores chemical substances, sugar, salts
e maintains shape of the cell/provides mechanical strength
eplays a role in osmoregulation by creating an osmotic gradient that brings about movement of water
e) Compare plantand animal cells
e plant cells have chloroplasts lacking in animals
e animalcellshavemanysmallvacuoleswhileplantcellshavealargecentral vacuole
eplant cell have cellulose cell walls lacking in animal cells
ecytoplasmin plantcell is in the periphery but inanimal cell itis centrally placed
e plants store starch, oil and protein while animals store gats and glycogen
e animal cells have centrioles which plant cells do not have
) Explain the meaning of each of the following
1)Cell
- Basic unit of organization in an organism
- Specialized animal cells include sperm, ovum muscle
Specialized plant cells include epidermal, guard cell and palisade cell

i) Tissue
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etheseare cellsofaparticular type grouped together to performacertain function

eanimal tissues include epithelium, blood, nerves, muscle, skeletal and connective tissues

e planttissuesinclude epidermal, photosynthetic, vascular, strengthening tissues

Iii) Organ

e tissues combine together to formorgans

ean organ is a complex structure with a particular function

o Animal examples include heart, liver, kidney, lungs, brain, blood vessels, muscles, skeleton
ePlant organs include leaves, roots, flowers, and stem.

Iv) Organ system

e organs are grouped together to form systems also called organ systems

e animal systems include excretory, digestive, respiratory, nervous, circulatory,

endocrine(hormones/glands), skeletal systems
eplant systems include transportsystem
g) i) Name the structures which are present in plant cells but absent in animal cells
- Chloroplast
- Cell wall
1) Name the structures which are present in animal cells but absent in plant cells
e | ysosomes
e Centrioles
e Pinocytic vesicles
h) Explain how to estimate cell size
1) Materials
o cell sizes are measured in units known as micrometers (my)
erequired is a transparent ruler marked in millimeters
elmu =1mm
1000
i) Procedure

- Click to low power
e place transparent ruler with its millimeter marks on the stage
e focus so thatthe millimeter marks can be seenas thick dark lines

e estimate thediameter of field of view by counting the one millimeter spaces between the first mark
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and thelast one across the field of view as shown below

(17

TN R

T

NI

ethe diameter of the field of view above is estimated as 3.2 mm
e convertthe diameter of the field of view from millimetersto micrometersi.e. 3.2/1000
o Estimate the fraction of the field of view occupied by the cell. This is done by estimating the number

of cells places end to end that would fill the diameter of the field of view as shownbelow

einthefigureabove, itisestimated thatapproximately six cellswill occupythe diameter of the field of
view

e therefore, one cell will occupy 1/6 of the field of view

eitsdiameter is calculated as 1/6 times the diameter of the field of view

1) In a drawing of a giraffe, the height of the head from the ground was recorded as 10cm. the
drawing also showed a magnification of 0.02. calculate the actual height of the giraffe

Drawing height = 10cm = 500cm Magnification 0.02

i) In a class experiment to estimate sizes of cells a student observed and obtained

millimeter marks on the field of view of a microscope as shown in the diagram below.

| ) g

' Millimeter marks

- Ifthe student counted 40 cells on the diameter of the field of view, what was the approximate size of
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the each cell in micrometers?
Diameter of field of view = 3 x 1000 = 75 mu Number of cells 40
iii) Under which of the following light microscope magnifications would one see a

larger part of the specimen? X40 or x400? Give a reason

x40

o Smaller magnification gives a wider field of view hence a larger part seen. e.) a) i) Define cell
physiology

e the study of the functions of a cell in relation to their structure

i) State the functions of the cell

e exchange of materials between the cell and the external environment

e physiological reactions e.g. photosynthesis

e production of energy through mitochondria

b) i) Describe the structure of cell membrane

- made up of three layers

- Lipid portion sandwiched between two protein layers

- Lipid portion enhances penetration of oil soluble substances

Pores presentto facilitate inward and outward movement of water soluble substances

1ii) Give the properties of cell membrane

e semi-permeable

e sensitive to changes in temperature and pH

e Possesses electric charges.

C) i) What isdiffusion?

e movement of substances/molecules/particles/ions from a region of high concentrationtoaregion of
lowconcentration (untilequilibriumisreached)

Iv) State the factors affectingdiffusion

e diffusion gradient/concentration gradient

esurface area to volumerratio

etemperature

e size of molecules

e state of the diffusing substance

ethickness of membrane and tissues
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Iii) Explain the roles of diffusion in living organisms

® gaseous exchange

e absorption of digested food inintestines

e movement of salts in plants

e movement of materials between blood capillaries and tissues
eremoval of waste materials from bodies of small organisms

e air movement in intercellular spaces in plants

V) Suggest an experiment to demonstrate diffusion

#t0 a beaker of water, drop crystals of potassium permanganate or copper sulphate

e leave to stand in a place without disturbing

e observe the spreading of molecules

e liquid is coloured uniformly due to diffusion

d) i) What isosmosis?

o Movementofwater or solventmoleculesfromadilute/hypotonic solutiontoamore

concentrated/hypertonic solution across a semi-permeable membrane.
OR

e movementof solventmoleculesfromaregion oftheir higher concentration toaregion of their lower

concentration through a semi-permeable membrane
1) State the factors affectingosmaosis
e concentration of the solution
e concentration gradient
etemperature
iv) Explain the roles of osmosis in living organisms
e helps to draw water into roots of plants
e Helps in the passage of water from one living cell to another in the plant
e helps to keep plant cells turgid increasing support
e Helps in opening and closing of stomata.
e Folding of leaves in Mimosa pudica when touched
e Feeding in insectivorous plants

Vi) A group of students set up an experiment to investigate a certain physiological
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After some time they observed that the level of sugar had risen. What was the physiological
process under investigation?

[ Peakey

Suﬁa-’f
=2 Waler
: = Q o PQQ,LQC‘
== Po%cd-o

® Osmosis

Why was there a rise in the level of sugar solution?

e sugar solution is more concentrated than cell sap osmosis

e those cellsbecome more concentrated and therefore drawwater from neighbouring cells

e thisprocess continues until the cells in contact with the water in the container draw it up causing a rise
in the level of the sugar solution

Suggest the results that the students would obtain if they repeated the experiment using
cooked potato

o The level of sugar solution will notrise. What is the reason for your suggestion?
eboiling kills/destroys cells making them osmotically inactive

Vii) Explain the following terms Hypnotic

e asolution whose concentration is lower than that of the cell Isotonic

e asolution whose concentration is the same as that of the cell Hypertonic

e asolution whose concentration ishigher than that of the cell Turgor pressure

e Asacellgainswater, itsvacuoleenlargesandexertsanoutwardpressure called turgor pressure.
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cellulose wall

semi-permeabls
cytoplasm lining

call sap in vacuola

{a) turgid cells

Plasmolysis

eif a plantis placed in a hypotonic solution if loses water

e the protoplasm shrinks to an extentthat it pulls away from the cellulose cell wall

cytoplasm lining cell sap diminished in volume

puited away by water loss
from <ellulose wall

space filled \-vi(h_
strong sucro<e selution
(b plasmolysed cells

Wilting

ewhen aplant is turgidit can stand upright

ehowever, if the cells lose a lot of water, turgidity is reduced
e the plant then droops because the cells are flaccid

ethe plantis said towilt Haemolysis

eifredblood cellsare placed indistilled water, the cells take up water by osmosis, swell and burst
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ethisis because it does not have any mechanism like the cellulose cell wall to prevent overstretching

nor any means of removing excess water

ethis is called haemolysis

e) A form one student placed red blood cells in different salt concentrations and obtained
the following results:-

There wasagain (+) nochange (0 zero) and aloss (-) in the volume of the cells as show below:

F
) /_ "'.l .
,/'.

cell sap in vacuocla

@@\'\‘v\. LQF—»—S

Briefly explain the results of the experiment

einthefirstsolution, red blood cell absorbed water by osmosis, swell and burst (haemolysis) hence the

solution ishypotonic

e inthe second solution, there was no change insize or structure as it was isotonic hence no osmotic

gradient

einthe third solution the red blood cell lost water to shrink hence became crenated as the solution was
hypotonic to the cell cytoplasm.

f) i) What is activetransport?

e movement of molecules and ions against a concentration gradient

e the substances move froma lower toahigher concentration gradientby use of energy
Il) State the factors affecting active transport

® 0Xygen concentration

etemperature

echange in pH
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e glucose concentration

eenzyme inhibitors

Iii) Why is oxygen important in the process of active transport?

- Oxygenisrequiredforrespiration,whichproducesenergynecessaryfortheprocess to occur.

2.0 ) the factors that affect the rates of the following process in living organisms. a.)
DIFFUSION.

- Diffusion gradient which refers to the difference in concentration of molecules between the
region of high concentration and the region of low concentration. Increasing the concentration
gradient causes an increase in rate of diffusion and vice versa.

-Surface area to volume ratio .is the ratio of total surface area exposed by an organism comparedtoits
bodyvolume. Smallsizedlivingorganismshavealargesurfaceareato

Volumeratio. Thelargerthesurfaceareatovolumeratio the hightherate of diffusion and vice versa.
Small organisms like amoeba and paramecium can hence rely on diffusion for transport of
substances into and within its body and removal of waste products

-thickness of membranes. Molecules take longer to diffuse across thick membranes than across thin
membranes hence the thin the membrane the higher the rate of diffusion.

-Temperature. Increasing temperature increases the kinetic energy of diffusing molecules making
them to spread faster. Increasing temperature increases the rate of diffusion and vice versa

-size of molecules/molecular weight.Small sized molecules/molecules of low molecular weight
move/diffuse faster hence the rate of diffusion is high where the molecules involved are small or
have low molecular weight and vice versa.

B.)OSMOSIS

-Temperature. Increasingtemperature increasesthekineticenergy of water molecules makingthemto
spread faster. Increasing temperature increases the rate of osmosis and vice versa

-concentration gradient/diffusion pressure deficit. Refers to the difference in concentrationon
eitherside ofasemi-permeable membrane. The higherthe osmotic pressure difference the higher the

rate of osmosis.

C.) ACTIVE TRANSPORT
OXYGEN CONCENTRATION. Itis required for respiration/to oxidize respiratory substratesto

release energyrequired for active transport. anincrease in oxygen concentration causesasimultaneous
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increasetotherateofactivetransportuptoa certain level.
PH Enzymes being proteinin nature are PH specific. Extreme change in PH affect therate of respiration

whichis controlled by enzymes and may denature the enzymes reducing the rate of activetransport.

-GLUCOSE CONCENTRATION. isthe main respiratory substrate for energy production. Anincreasein
glucose concentrationincellsincreasetherate of respiration and hence the rate of active transportis
increased upto a certain optimum level beyond which any additional increase in glucose

concentration has no effect.

TEMPERATURE. Theprocessofrespiration bywhichenergyforactivetransportis generatedis
controlled byenzymes. Enzymeswork best at temperatures of between 35%-40°c,usually called
optimumtemperature ranges. Atvery lowtemperatures enzymes are inactive lowering the rate of
respiration hence low rates of active transport . increase in temperature above optimum ( above

40%)denatures enzymes slowing down respiration and ac tive transport until it finally stops.

ENZYMES INHIBITORS. They are substances which slow down (by competing with the enzyme for the
active sites in the substrate) or stop ( by blocking the active sites of the enzyme) the activity/funtioning

ofenzymes .thisslowsdown or stops respirationand so is active transport.

CONCENTRATIONOFCARRIERMOLECULESINTHECELLMEMBRANE.

Theyare substancesthatbindtotheionsbeingtransportedactivelyandcarryingthemacross the
membrane. increaseinconcentrationofcarrier moleculesincreases the rate of active transport
upto a certain level and vice versa.

4.)Explainbrieflytherole of osmosisin livingtissues. In plants:

Osmosis facilitatesthe absorption of water fromthe soil by plantroots, water is required for the process
of photosynthesis.

Turgidityofcellscontributesto supportin herbaceous plantsand helps plantto maintain shape.

Helps in closing and opening of stomata regulating the process of gaseous exchange and transpiration.

Itfacilitatesfeedingininsectivorousplantslikevenusflytrap. In animals:

Enablesreabsorptionofwaterfromthekidneytubulesbacktobloodstreamfacilitating the process of
osmoregulation.

Itenablesorganismsinfreshwaterbodieslikeamoebatoabsorbwater. it is applied in food preservation.
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5.)explainwhathappenswhenplantandanimalcellsare putinhypotonicand hypertonic solutions.

a.i)plant cells in hypotonicsolution.

The concentration ofthe plantcell sap is hypertonicto the solution/water medium. the cell draws in
water by osmosis through the cell wall, cell membrane into the cell cytoplasm. Waterentersthecell
vacuolebyosmosis;itenlargesandexertsanoutward pressure onthe cell wall called turgor pressure.
Increased turgor pressure pushesthe cell cytoplasm against the cell wall until the cell wall cannot
stretchany further. The cell becomes firm or rigid and is said to be turgid. Asthe cell wall is being
stretched outwards, itdevelopsaresistant inwards pressure that is equal and opposite to the turgor

pressure and this is called wall pressure.

ii.) Plant cells in hypertonic solution.

The plantcell sap is hypotonic to the solution medium. Water molecules are drawn out of the plant cells
by osmosis into the hypertonic solution through the semi-permiable membrane ofthe plantcells. Asa
resultthe plantcell will startto shrink/less rigid and becomeflabby. Thecellmembrane/plasma
membraneispulledawayfromthecellwall and the cell is said to be flaccid. this process by which a
plantcell lose water, shrink and become flaccidiscalled plasmolysis. However the shape of the plant
cellismaintained by the tough rigid cellulose cell wall which prevents crenation in plant cells.

b.i) Animal cells in hypotonic solution.

The concentration of water in the cytoplasm of the plant cells is hypertonic to the solution medium
in the test. Water molecules are then drawn into the animal cell cytoplasm from the surrounding
medium by osmosis through the semipermiable membrane. the cell swellsaswaterisdrawn into
them by osmosis.aswater continues toenter intothe cell,the weak animal cell membrane burstsa
process called lysis. inred blood cells this process is called haemolysis. However in unicellular
organisms like amoebaand paramecium,bursting of their cells does not take place because they have
specialized organelles called contractile vacuoles for removal of exces water out of their
bodies/cells.

1i.) Animal cells in hypertonic solution.

The concentration of the animal cells cell cytoplasm is hypotonic to the solution medium in the test.
the surrounding hypertonic solution will draw water out of the animal cells by osmosis through the
semi-permeable membrane. Continued loss of water causes the cells to be smaller in size and their
membranes become wrinkled. This process will continue until the concentration of the cell sap and the

surrounding mediumisequal i.e isotonic.the process by which animal cells lose water and shrink is
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called crenation.

6.) Explain briefly the role of active transport in living organisms.

It is involved in active reabsorption of glucose and mineral salts in kidney tubules during formation
of urine. it enables the absorption of digested food from the alimentary canal/small intestinesinto
the blood stream. Excretion of waste products from body cells for eventual removal. Involved in
transmission of nerve impulses within the nerve cells through the sodium pump which maintainsa
balance between sodiumand potassiumions. It facilitatesaccumulation of substancesinthe bodycells
to offsetosmotic pressure of organismsindryand marine environmentallowing themto absorb water
by osmaosis and avoid desiccation. In plants it enables plant roots to absorb water from the soil
against the concentration gradient. It’s involved in translocation of manufactured food in the
phloem tissue within the plant body. It’s involved in the opening and closing of the stomata

through the sodium-potassium pump mechanism.

Iv) Outline the roles of active transport in living organisms

emineral salt intake by plants

e selective reabsorption of glucose and some salts by kidney tubules

e absorption of digested good by small intestines

eexcretion of waste products from bodycells

e reabsorption of useful materials in the blood stream or at the tissue fluid

e sodiumpumpmechanisminthenervecells/neurons f.) a) i) Define nutrition

e the process by which living organisms obtain and assimilate nutrients

i) State the importance ofnutrition

e for respiration to getenergy

e for growth

o for development

eto repair and replace worn out and damaged parts and tissues
b) Differentiate the various modes of feeding
1)Autotrophism

e manufacturing food from simple organic substances

e types are photosynthesis and chemosynthesis
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i) Heterotrophism

e obtaining food from autotrophes and other organic substances

e types are holozoic, saprophytic and parasitic g.) a) i) Define photosynthesis

e theprocess bywhichgreen plantsbuild uporganiccompoundsfromcarbon IV oxide and water in the
presence of sunlight

Ii. State the importance of photosynthesis

o formation of sugars/glucose which is a source of energy

e purification of air(CO2 is used, O2 is released)

e storage of energy to be used later in respiration

e storesenergy inwood, coal, oil to be used later to run industries Structural adaptation of the leaf to

itsfunction

= 2009/06/11

The leaf has a broad and flattened lamina to provide a large surface area for trapping optimum light for
photosynthesis and allow maximum gaseous exchange.

The leafepidermisisthin (one cell thick) to reduce the distance across which diffusion of carbon (iv)
oxidegasto palisade cellsand oxygengasfrompalisade cellstakes place. The leaf has numerous
stomata thatallows easy diffusion of gases into and out of the palisade tissue.

Theleafcuticleandepidermisaretransparenttoallow easy penetration of lighttothe photosynthetic

CONTACT 0746-222-000 FOR SIMILAR RESOURCES.



mwalimuconsultancy@gmail.com

tissue.

The palisade cells are numerous,elongated and contain numerous chloroplasts to trapping optimum light
for photosynthesis.

The palisade tissue is just beneath the upper epidermis exposing themto trap optimum light for
photosynthesis.

The leaf hasnumerous leaf veins consisting of a.) xylem vesselsand tracheids for transportingwaterand
dissolved mineral saltsfromthesoiltothe photosynthetic tissue

b.) phloemtissue for translocation of of manufactured food fromthe leaftostorage organs and other parts
of the plant .

Numerous and large air spaces in the spongy mesopyl layer for optimum gaseous exchange with the
photosynthetic tissue.

Phylotaxy which is regular arrangement of leaves on the stem minimizes overshadowing and
overlapping exposing all leaves to light for photosynthesis.

Theprominentmidriband leafveinsreduceschancesofrollingofleaves maintaininga large surface area

for trapping optimum light for photosynthesis.

upper (adaxial
( " ‘.
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i) Structure

\
granum

inter granular
|amelia(thytakoids)
starch lipid globule

granula

outer
membrane

membrane

thylakoids

for packing many chlorophyll pigments

e They have numerous chlorophyll pigments which trap sunlight/light for photosynthesis
e has stroma/third matrix which contain certain enzymes that catalyze photosynthetic reactions

d) i) Give a word equation for photosynthesis
Carbon (iv)Oxide + water sunlight sugar + oxygen Chlorophyll
NB 6CO2 +6H20 4  C6H1206 + 602

.) Describe briefly the process of photosynthesis in plants.
The process of photosynthesistakes place in green plantsallowing themto make their own food. The
processiscontrolled by enzymesand involves a series of reactionsthat take place in chloroplasts.

The raw materials required are water and carbon (iv) oxide.the process takes place in two

consecutive stages i.e

CONTACT 0746-222-000 FOR SIMILAR RESOURCES.



mwalimuconsultancy@gmail.com

Light reaction stage

It’salso called the light dependent stage asitrequires light energy . the reactions take place in the
granna of the chloroplast. light energy from the sun is trapped by chlorophyll inthe chloroplastand
convertedintochemicalenergy. Thisenergysplits water molecules into hydrogenionsand oxygen
atomsaprocessiscalled photolysis. The oxygenatomsare released asaby productorused upinthe
process of respiration. The hydrogen ions formed are used in the dark stage of photosynthesis.

Water »  hydrogenions + oxygenatoms 2H20 4H* +02g

Some of the light enrgy ishused to combine a molecule called adenosine

Diphosphate(ADP)withaphosphate grouptoformtherichenergymoleculescalled adenosine Tri-
Phosphate(ATP)

ADP + P > ATP

Dark reaction stage

It’salso called the lightindependent stage of photosynthesis since lightisnotrequired because it can
take place both in presence and absence of light. the reactions are controlled by enzymes. the
hydrogen atoms released inthe light stage are combined with carbon(iv)oxide toformsimple sugars
mainlyglucose. The process usesenergy from ATP. Thisisreffered toas carbon (iv) oxide fixation.
Thereactionstake placein the stroma of chloroplast. The excess glucose is converted into starch or
lipids for storage.

Thegeneral process of photosynthesis can be summarized bythe followingwordand chemical

equitions.
Water + carbon (iv) oxide light & chlorgphyll glucose +$PH20 +6c02——
C6H1206 +602”

9.) Factors that cause high rate of photosynthesis.

Highwateravailabilityinthesoil. Water araw material for photosynthesisissplitin presence of lightto
providethe hydrogenionsrequired incarbon (iv) fixation. When water is readily available more
hydrogen ions are produced hence high rate of photosynthesis.

High light intensity. Light splits water molecules to hydrogen ions and oxygen atoms. Increasing light
intensity increases the rate of photosynthesis up to a certain level beyond which other factors become

limiting and rate of photosynthesis becomes constant.
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rate of

hotosynthesis

Day length. Long day length especially at high latitudes (temperate regions) provides more light for
photosynthesis causing an increase in the rate of photosynthesis.

Light quality. The preferred wavelengths for photosynthesis range between 400nm- 700nm. the rate
of photosynthesis is higher in red and blue light and lower in all other types of light.

Concentration of carbon (iv) oxide. It’s a raw material required to combine with hydrogen ionstoform
simple carbohydrate molecules. Increasingthe concentration of carbon (iv) oxide increases the rate of
photosynthesis up to an optimum level beyond which other factors limit the rate of photosynthesis.

A

rate of 4

Photosynthesis

concentration of co2

f)Give the differences between the light and dark reactions during photosynthesis

Light reactions Dark reactions

eQccurs ingrana e QCcCurs in stroma

h.) a) i) What are chemicals of life?

e substances which make up cells, tissues and organs of the living system
e they combine to form organiccompounds

1) What are organiccompounds?

e compounds that contain the elementcarbon

1ii) Listthe organic compounds
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e proteins
e carbohydrates
e lipids(fats and oils)
evitamins
eenzymes
enucleic acids(DNA and RNA)
b) i) What arecarbohydrates?
- Compounds of carbon, hydrogen and oxygen
- The elements are in the ratio of | carbon: 2 hydrogen: 1 oxygen
i) Name the groups ofcarbohydrates
e monosaccharides (simple carbohydrates) e.g. glucose, fructose and galactose
e disaccharides ( formed when two monosaccharides combine) e.g. maltose, sucrose, lactose
e polysaccharides (composed of many monosaccharides and disaccharides) e.g. starch, glycogen,
cellulose
Iv) State the general functions of carbohydrates
e production of chemical energy
e storage of starch(plants) and glycogen (animals)
e commercial uses e.g. manufacture of paper, textiles
C) i) what areproteins?
e compounds of carbon, hydrogen and oxygen and in addition nitrogen, and sometimes sulphur and or
phosphorus
ebuilding blocks are called aminoacids
i) Name the types of amino acids
e essentialamino acidswhich mustbe supplied in food since they body cannot synthesize them

e Non-essential amino acids which body can synthesize.

Iv) State the classes of proteins

efirst class proteins which supply all the essential amino acids
e second class proteins which lack at least one amino acid

V) Give the functions of proteins

e structural compounds e.g. muscles, hair, hooves, and feathers
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®as enzymes e.g. pepsin, trypsin

ehormones e.g. insulin and glucagons

eantibodies

e part of haemoglobin molecule

e actin and myosin in muscles

e collagen in bones and cartilage

e pigments in rods and cones for coordination

e components of blood i.e. plasma proteins d ) i) What are lipids

- Fats and oils

- They contain carbon, hydrogen andoxygen

- However,theycontainahigherproportionofcarbonandhydrogenbutlessoxygen that in
carbohydrates

1) Name the types oflipids

e oils(liquid under room temperature)

e fats (solid under roomtemperature)

1ii) What are the building blocks of lipids?

e fatty acids and glycerol

V) State the functions oflipids

e production of energy

esource of metabolic water

e structural compound

e) i) What areenzymes?

e achemical compound, protein in nature, which acts as a biological catalyst

Il) State the properties of enzymes

e are highly specific innature

ethey are not used up during chemical reactions

ework within specific range oftemperature

ework within specific range of pH

eenzyme controlled reactions arereversible

Iii) State the factors that affect enzyme action

etemperature
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e substrate concentration

e pH of the medium

e enzyme concentration

e presence of inhibitors and co-factors

V) Name the types of enzyme inhibitors

e competitive inhibitors

e Non- competitive inhibitors

Vi) What are the functions of enzymes?

ecnable cellular reactions to take place at a reasonably faster rate

e Control cellreactionstherefore noviolentincidencesoccur in cellsthat might burn them.

I.) a) Explain the various types of heterotrophic nutrition

I)Holozoic

o Modeoffeedingbyanimalswheresolidcomplex food substancesareingested, digested and egested.
i) Saprophytism

e feeding on dead organic matter

iii) Parasitism

e feeding from another organism but not killing it

Iv) Symbiosis

e anassociationinwhichorganismsofdifferentspeciesderive mutual benefitfrom one another

b) Differentiate between omnivorous, carnivorous and herbivorous modes of nutrition
I)Herbivorous

e herbivores feed exclusively on vegetation

i) Omnivorous

eomnivores are animals which feed partially on plant materials and partially on flesh e.g pigs

i) Carnivorous

e Carnivores feed on flesh alone e.g. lion

C) i) What isdentition?

e Refers to the number, arrangement and kind of teeth in an animal

If) Distinguish between the terms homodont and heterodont

ehomodonthave samekind, type, shape andsize of teeth which performsimilar function e.g. fish,

reptiles andamphibians
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e Heterodonthavedifferentkind, type, shape andsize of teethwhich perform different functions as

those found in mammals.
iv) Name the types of teeth found in mammals

e Incisors

e Canines

e Pre-molars
e Molars

d) Describe the adaptations and functions of various types of mammalian teeth

Incisors cown | enamel———
dorting —— _ Sum

e chisel shaped/wedge shaped .

e found in the front of the buccal cavity
pulp GaVily

e used for cutting oot | coment

I)Canines fibrous membrane

| bone -

e next to incisors

narve endings and

LIOOU CADI ey
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every sharp and pointed

e |ocated at the sides of jaws

e used for tearing food

i) Premolars

enext to canines but before molars

e have cuspsand ridges on their o
e used for crushing and grinding e i
i) Molars

e found at the back of thejaw

e have cusps and ridges on theirsurface
e absent in young mammals but appear later when permanent teeth grow

e used for grinding and crushing
U

e) i)Draw a labeled diagram to represent internal structure of a mammalian tooth.

enamel 1

————EDTIE

pulp cavity

Jesment

—T M

1) State the functions of the labeled structures labeled Dentine
e main constituent of teeth

e like bone in structure but contains no cells Enamel

e protects tooth from mechanical/physicalinjury

e the hard covering of the exposed part of teeth Crown

e portion of tooth above thegum
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e covered with dentine Root

e part imbedded in the jaw below the gum

e covered by substances called cement

e cementishardandbone-like Cement

e hone-like substance covering root and enamel of mammalian tooth Neck
eregion at the same level with the gum

e forms a junction between the crown and root

e covered by enamel

Pulp cavity

e at centre of tooth withindentine

e has blood vessels for transporting nutrients/food and gases

e has nerves for sensitivity

) i) What is dentalformula?

e formulaindicating the number of each kind of teeth for a given species of mammal
eonly half the jaw isincluded

o the number in the upper jaw of one side is written above that in the lower jaw of one side

e the categories ofteetharegiven inthe orderincisors, canines, pre-molars, molars

I1) Give examples of dentition in named mammals

ecarnivore e.g. dog i%/3, ¢ }/1, pm2/3, m?/3 = 42

eherbivore e.g. sheep 19, ¢ %, pns?/3, m%/3 =30

eOmnivoree.g. human 1%/2.¢! |, pm?/2, pa® /3 =32

1) How would one use dental formula to identify the following? Herbivores
e presence of diastema/gap between incisors and premolars

e free movement of tongue

e absence of incisors in upper jaw

® absence of canines

e presence of hard pad

eclosely packed molars
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Carnivore
e presence of canines
e presence of carnassial teeth

e presenceofincisorsinupper jaw/absence of diastema/gap betweenincisorand premolar

Skull of a dog showing teeth =~

Iv) State the functions of the following structures in mammals Carnassials

etearing flesh from bones

Pad of gum

e provides grasping surface for lowerincisors

g) Name the common dentaldiseases

e dental caries

e periodontal (pyorrhea and gingivitis) j.) a) i) What isdigestion?

e breakdown of complexfood particles by enzymesto simple substanceswhich can be absorbed
I1) Explain the types of digestion Intercellular

e Digestionthattakesplaceinfoodvacuolesinsidecells. Extra cellular

e digestion that takes place outside cells e.g. in the digestive tract

b) i) Draw human digestive system
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CONTACT 0746-222-000 FOR SIMILAR RESOURCES.



mwalimuconsultancy@gmail.com

1) Describe the process of digestion in the various parts of the human digestive system
Mouth

e contains teeth for chewing

e has tongue for mixing food with saliva

e has salivary glands for chemical digestion, secretion of enzymes and mucus secretion
estarch is acted on by salivary amylase enzymes to produce maltose

e the tongue rolls food into a bolus which is carried into the stomach by peristalsis

e peristalsis is movement of food along the gut by waves of contraction

e itfacilitatesrapiddigestionduetoits mixingaction Oesophagus

ealso called gullet

e forms a passage for food by peristalsis

e connects the mouth to the stomach Stomach

e has gastric glands which secrete gastric juices

e these juices contain hydrochloric acid(HCL), mucus, and the enzymes pepsin, rennin and lipase
e HCL produces an acidic medium for enzyme action

e Proteins are acted upon by pepsin to produce peptides

e Caseinogen is acted upon by rennin to produce casein

e Fats are acted upon by lipase to produce fatty acids and glycerol

e Mucuslubricatesthestomachandpreventsautolysisofstomach (mucusprotects stomach)
Duodenum

e the first u-shaped part of the small intestine

efood in the stomach is now in a semi-liquid form called chime

o chime leaves the stomach by peristalsis into the duodenum

e there, the liver producesbile pigments, bile saltsand sodiumhydrogen carbonate

e the stomach is usually alkaline to neutralize chime which is acidic

ebile salts emulsify fats

ebile comes from the gall bladder through the bile duct

e sodium hydrogen carbonate provides the correct pH/alkaline
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e pancreatic juices are released by pancreas into the duodenum

ethe juices contain trypsin, chemotrypsin, amylase, lipase and protease

e proteins are acted upon by trypsin to form polypeptides and amino acids

e starchisbrokendowntomaltose byamylase Ileum

- produces intestinal juices

- Intestinal juice contains maltase, sucrase, lactase, erepsin, lipase, and several other peptidases

- Maltose is broken down to glucose and galactose by lactase

- Sucrose is acted upon by sucrase to glucose

Polypeptides are broken down into amino acids by erepsin

- Mucussecretionistoprotecttheileumwallfromdigestion/autolysis Colon

- Commonly called the large intestine

- Wider than the ileum

- has several mucus-producing cells Highly folded for water absorption

- Alsopreparesfoodforegestion

- egestion isthe process by which the insoluble parts of food are discharged fromthe body in form of
faeces.

Rectum

- Muscular and enlarged

- it produces mucus

- usedforstorage and removal of faeces Anus

- found at the exterior end of the rectum The rectum opens into the anus

- The anus has anal sphincter to control egestion

- Anus is used for egestion offaeces

¢) Explain how mammalian intestines are adapted to perform their function

- Themammalianintestinesarerelatively longandcoiled. Thisallowsfood enough timeandincreases
surfaceareafordigestionandabsorptionofproductsofdigestion

- Theintestinal lumen(innerwall) hasprojectionscalledvillitoincrease surfacearea for absorption

- Thevillihave projectionscalled micro-villiwhich lead to further increase of surface area for
absorption

- The walls have glands which secrete enzymes for digestion e.g. maltase, sucrase, lactase, peptidase and
enterokinase.

- Gobletcells (mucussecreting cells or glands) produce mucuswhich protects the intestinal wall from
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being digested and reduces friction.

- Intestines have openings of ducts which allow bile, a pancreatic juice into the lumen

- The intestines have circular and longitudinal muscles whose contraction and relaxation
(peristalsis) leads to mixing of food with enzymes (juices) helps push food along the gut.

- Theintestinesare well supplied with blood vessels that supply oxygen and remove digested food.

- Intestines have lacteal vessels for transport of lipids (fats and oils)

- Intestines have thin epithelium to facilitate fast/rapid absorption/diffusion

d) What is the function of hydrochloric acid in digestion?

- kills bacteria

- activatestrypsinogentotrypsinwhich digests proteinsto peptonesand peptonesto soluble amino acids

- provides acidic medium for gastricenzymes

e) i) What isassimilation?

- The process by which digested food is taken up by cells and used in the body for various purposes.

i) State the uses of digested food in the bodies of animals

- Protection

- Repair

- Growth

- Energy production

f) Name the types of food substances in the food that do not undergo digestion in human
digestive system

emineral salts

e water

eroughage

evitamins

k.) Explain the importance of the following food substances in human nutrition Vitamins

e are organic chemical compounds essential for a healthy body

e are obtained from fresh fruits and vegetables

e some are synthesized in the body e.g. vitamin K

e they are destroyed by overcooking food

e theyprotectthebodyagainstdiseases, playregulatorymechanismsinthebody and act as co-enzymes

e insufficientamounts lead to deficiency diseases e.qg. rickets, scurvy, beriberi
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a) Mineral salts

eare important in organic compounds containing elements which are essential for normal body

metabolism

ethoserequiredinlargequantitiesarecalled macro-nutrientswhilethose requiredinsmallquantitiesare

calledmicro-nutrientsortraceelements
e Theyareused inboneand teeth formation. In osmotic balance and neurotransmission
e insufficient amounts lead to anaemia, rickets, goiter
e Excess amounts lead to high blood pressure, and dental disorders.
b) Roughage
e composed of cellulose and plantfibers
e digested by cellulose contained by gut microorganisms
e provides grip essential for peristalsis
e lack of roughage leads to slow movement of food leading to constipation
eroughage adds bulk to food for peristalsis to take place
C) Water
e used in transport in the body, universal solvent, hydrolysis

e insufficient leads to dehydration

I.) Explain the factors that determine energy requirements in humans
a) Basal Metabolic Rate (BMR)

ethis is the energy required when the body is completely at rest

e usedtocarryoutbreathing, heartbeat,circulationofbloodandotherbasic reactions
e also used in maintaining body temperature at constant

e all movements or physical work e.g. walking, eating required more energy.

b) Occupation

e means activity occurring everyday

eeveryday activity determines energyrequirement

e People doing heavy work like digging require more energy than office workers.
C) Age

e children carry out many activities and also have more cell division than adults

etheir BMR is therefore higher than for adults
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e astheygrowolder,theybecome lessactiveandtheirenergyrequirements decrease

d)

Body size

esmall bodied people have a large surface area to volume ratio

etheir bodies lose more heat energy to the surrounding

e they therefore require more energy-givingfoods

ethis is the opposite for big bodied people

e)

Sex

e most males are more muscular than females

ethey also do heavier work than females hence require more energy

e females do lighter work hence require less energy

f)

Climate

e in warm climate the body requires less energy

e inlowtemperaturesthe bodyrequires more energyto maintain body temperature

m.)

Explain various tests carried out on food

Test Procedure Observation Conclusion
Starch - add iodine - colour changes Present
solution to blue
black/dark blue
Reducing sugar Benedicts - colour Present
solution changes to
heat/boil/warm Green to
in hot water yellow to
bath orange to
brown to red
Non-reducing Dilute HCL, - colour Present
changes
sugar NaHCO3, to Green to

heat/boil, warm

yellowtoorange

in hot water

to brown to red
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1. CLASSIFICATION I &l1

1. Name two classes of phylum arthropoda with cephalothorax.

2. List any three distinguishing features of class mammalia.

3. Give two characteristics that distinguish scientific names of organisms from the ordinary
names

4. (@) In which kingdom do bacteria belong?
(b) Give any two benefits of bacteria to man

5. Name the phylum whose members possess notochord

6. The diagram below represents a bread mould:-

(a) Identify the kingdom to which the organism belongs:-

7. Give a reason why no moulting occurs during the adult stages of insects
8. Name the branch of Biology that deals with the study of animals
9. State four ways in which some Fungi are beneficial to human

10.  During a class practical form four students came across a plant whose flower floral parts
were in
multiples of fours and fives. To which sub-division and class does the plant belong?
11. A student caught an animal which had the following characteristics:-
= Body divided into two parts
=  Simple eyes
= Eight legs
The animal belongs to the class ............
12.  The diagram below represents a bread mould.
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(@) (i) Name the Kingdom to which bread mould belongs.
(ii) Give two distinguishing characteristics of the Kingdom named in (a)(i) above.
(b) State the function of the part labelled R
13.  (a) What is meant by the term taxonomy?

(b) The scientific name of a rat is Rattus norvegicus
(1) Write the name correctly
(i) Identify the genus and species names
14, List three features that distinguish arthropods from other organisms

2. THE CELL —STRUCTURE

1. Name the organelles that perform each of the following functions:
a) Digestion and destruction of worn out organelles.
b) Osmoregulation

2. Explain why the following processes are important during the preparation of temporary
slides :- (a) Staining
(b) Use of a sharp cutting blade
3. In a class experiment to establish the size of an onion cell, a leaner observed the following
on

the microscope field of view.

If the student counted 20 cells across the diameter of this field of view, calculate the size of
one
cell in micrometers.
4. State the functions of the following cell organelles: (a) Nucleolus.
(b) Plasma membrane

5. What is the of nucleus of a cell made up of?
6. (a) In a laboratory exercise a student observing a drop of pond water under a microscope
saw

and drew a spirogyra. If the magnification of the eye-piece was x5 and that of the
objective
lens was x100, what was the magnification of the spirogyra?

(b) If the spirogyra has a length of 5cm at the above magnification, calculate the actual
length
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in micrometers
7. (a) Identify the organelle shown below:-

(b) How is the orgqhe A A-(a) above suited to its function
8. Identify the structures of the cells that perform the following functions:-

(a) Synthesize ribosomes

(c)Regulate exchange of substances in and out of the nucleus
9. (a) State the roles of enzyme catalase in living cells

(b) Which factor inactivates enzyme?

10.  The figure below represents a certain cell organelle:-

(a) (i) Identify the cell organelle
(i) What is the function of the part labelled A
(b) Name the organelles that perform each of the following functions;
(i) Osmoregulation in amoeba
(i) Carries out digestion and destruction of worn out cell organelles
11.  State three properties of the cell membrane
12.  The diagram below represents a plant cell

(a) Name a carbohydrate which forms part of the structure labelled S

(b) State two functions of the part labelled R

(c) Name two structures present in the diagram but absent in the animal cell
13.  What do you understand by the following terms

a) Anatomy
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b) Biochemistry
14.  State the function of the following parts of a cell
a) Ribosome
b) Chloroplasts
15.  a) What is the formula for calculating linear magnification of a specimen when using a

hand lens
16.  State the function of the following cell structures:- a) Ribosome ;
b) Centrioles ;
17.  What is the main structural component of:- a) Cell wall

b) Cell membrane

18.  State two characteristics of the kingdom monera which are prokaryotes
19.  The diagram below represents a cell

Y

(a) Name parts labelled X and Y
b) Suggest why the structures labelled X would be more on one side than the other
20.  During a practical class, form fours estimated the field of view to be 3.5mm. Using the low
power objective, they observed spirogyra cells across the same field of view and counted
8cells.
Calculate the size of each cell and give your answer in micrometer
21.  Astudent caught an animal which had the following characteristics:-
= Body divided into two parts
= Simple eyes
= Eight legs
a) To what class does the animal belong?
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b) State two distinctive characteristics of members of the phylum from which the animals
in this
question (15) belongs
22.  Distinguish between the following terms :-
a) Magnification and resolution of a microscope
b) Mounting and staining of a specimen
23.  Name the organelle that performs each of the following functions in a cell.
(a) Transport of packaged glycoproteins
(b) Destruction of worn out cell organelles
(c) Synthesis of proteins
24.  Why are the following procedures done when preparing sections to be observed under a
light
microscope?
(a) Making of thin sections
(b) Using a sharp blade to make the sections
(c) Staining
25.  What are the functions of the following parts of a light microscope?
(a) Eye piece lens
(b) Condenser
(c) Diaphragm
26.  Given that the diameter of the field of view of a light microscope is 2000um. Calculate the
size of a cell in mm if 10 cells occupy the diameter of the field of view
27.  State the importance of the following processes in microscopy:
(a) staining
(b) sectioning
28. A cell was found to have the following under a light microscope; cell membrane, irregular
in shape, and small vacuoles. ldentify the type of the cell above
29.  State the functions of the following organelles;
(a) Lysosomes
(b) Golgi apparatus
30.  Name the class in phylum arthropoda which has the largest number of individuals
31.  State the functions of each of the following parts in a microscope.
(a) The eye piece lens
(b) The objective lens

32.  The figure below represents an electron micrograph of an organelle that is found in many
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(a) Identify the organelle
(b) State the function of the organelle
(c) What is the importance of infoldings in the inner membrane.

(d) Give two examples of tissues where you would expect many such organelles in animal
body.
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3. CELL PHYSIOLOGY - OSMOSIS, DIFFUSION AND
ACTIVE TRANSPORT

Two equal strips A and B were from a potato whose cell was 30% of sugar. The strip A
was placed in a solution of 10% sugar concentration while B was placed in 50% sugar
concentration

a) What change was expected in strip A and B

b) Account for the change in strip A

An experiment was set-up as shown below and left for one hour

\‘ Peeled potato
SEEa O e Sugar
i — = Water

(a) State the expfeted fesukat the endAT SAcHPUT
(b) Explain the o ¥ ment
State what would happen in each of the following:-
(a) A plant cell placed in: - (i) Strong salt solution
(ii) Distilled water
State three physiological processes that are involved in movement of substances a cross

the cell

membrane
Potato cylinders were weighed and kept in distilled water evernight. They were then
reweighed.

259 249 2.7¢ 309 319 3.29

At the beginning of the Experiment. At the end of the experiment
a) Calculate the average mass of a potato cylinders after reweighing. Show your working.
b) Explain why mass of the cylinders hand increased.
The diagrams below show a red blood cell that was subjected to a certain treatment.

At the end of the experiment
At the start of the experiment

a) Account for the shape of the cell at the end of the experiment.
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b) Draw a diagram to illustrate how a plant cell would appear if subjected to the same
treatment
7. The diagram below shows the results obtained when red blood cells are placed in different

solution: 8 _
Solution X

(a) What name is given to the process that occurs when the cell is placed in solution Y?
(b) Describe the process that would occur in a plant cell when placed in a similar solution
as that

Solution 'Y

of solution X
8. The figure below shows the results obtained when red blood cells are put in different
solutions:-

Placed in Placed in

(a) What is the name given to the process that occurs when the cell is put into solution B?

(b) Compare the results obtained when the cell is put in solution B to the results that would
be

obtained if a plant cell was put in the same solution

9. Briefly state two adaptation for each of the following cells to their functions

(i) Spermatozoon

(ii) Palisade mesophlly cell
10.  The diagram below represents a cell at a certain stage in meiotic cell division
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a) Name the stage at which the cell drawn above represents
b) Give a distinguishing reason for your answer in 21(a) above
c) State any two differences between mitosis and meiosis

11.  What are two differences between tropisms and tactic movement
12.  An experiment was carried out to investigate the effect of different concentrations of
sodium

chloride on human red blood cells. Equal amounts of blood were added to equal volumes
of the

salt solution but of different concentrations. The results are shown in the table below:

Set -up Number of red blood cells
Sodium chloride At start of At the end of the
concentration experiment experiment
A 0.9% Normal No change in number
B 0.3% Normal Fewer in number
(a) Account for the results in the set-up
(b) If the experiment was repeated using 1.4% sodium chloride solution, state the expected
results with reference to:
(i) the number of red blood cells
(i) the appearance of red blood cells if viewed under the microscope

13.  Name support tissues in plants characterized by the following

(1) Cells being turgid

(ii) Cells being thickened by cellulose

(iii) Cells being thickened by lignin
14.  The diagram below illustrates the behaviour of red blood cells when placed into two
different

solutions X and Y.
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(a) Suggest the nature of solutions X and Y.
(b) Name the process A and B.
(c) What would happen to normal blood cell if it were placed in a solution isotonic.

15.  Name two plant processes in which diffusion plays an important role
16.  Two fresh potato cylinders of equal length were placed one in distilled water and the other

concentrated sucrose solution:
(a) Account for the change in length of the cylinder in:
(i) Distilled water
(i) Sucrose solution
(b) (i) What would be the result in terms of length if a boiled potato was used?
(i) Explain your answer in(b)(i) Above
(c) State two uses of the physiological process being demonstrated in the experiment
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17.
The two cells shown below are obtained from two different potato cylinders which were
immersed in tow different solutions P and Q.
el I A Cell I1
a) i) Name thelstsaictige Rabelled A. In solution Q
i) State the function of structure B.
b) If eight of cell | were observed across the diameter of the filed of view of 0.5 mm.
Work out the actual diameters of each cell in micrometers.
) Suggest the identity of the solution Q.
d) Account for the change in cell | above.
e) State any one importance of the physiological process being demonstrated above in
animals.

(e) Suggest a suitable control for this experiment
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4. NUTRITION IN PLANTS & ANIMALS

1. The chemical equation below represents a physiological process that takes place in living
organisms: R
CeH1206 + CsH1206 C12H2011 + Q

(a) Name the process R
(b) Name the substance Q
2. The diagram below shows cells in plants:-

(a) Identify the cells shown above
(b) Explain how the cells are adapted to their function
(c) Explain how accumulation of carbon (1) Oxide in the cells above would lead to the
closure
of structure A
3. (a) A leaf of a potted plant kept in darkness for 48hours was smeared with Vaseline jelly
then
exposed to sunlight for 8hours. Explain why the test for starch in the leaf was negative

(b) Name two other processes that were interfered with in the plant

4. List two functional differences between plants and animals.

5. Explain how the guard cells are adapted to perform their function.

6. State the function of iron in the human body

7. What are the two functions of bile salts during the process of digestion?

8. State three adaptations of aquatic plants to photosynthesis

9. A biological washing detergent contains enzymes which remove stains like mucus and oils

from clothes which are soaked in water with the detergent:-
(a) Name two groups of enzymes that are present in detergent
(b) Explain why stains would be removed faster with the detergent in water at 35°C rather
than at 15°C
10.  Name the diseases caused by deficiency of : (a) lodine
(b) Vitamin C
11.  Name two enzymes and one metal ion that are needed in the blood clotting process
12.  The diagram below shows how food boles move along the human oesophogus and the
Intestine
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(a) Identify the process illustrated in the diagram

(b) Briefly state how the movement of food boles from position 1 to position 2 is

achieved

in

13.
14.
15.

in the

was

16.

17.
18.
19.

20.

21.

(c) Name one component of a persons diet that assists in the movement of food described

(b) above
State two adaptations of herbivores which enable them to digest cellulose
State two factors that affect the rate of osmosis
A certain organ K was surgically removed from a rat, later drastic increase in glucose level

blood was reported but when substance Q was injected into the animal the whole process

reversed.
Identify: (i) Organ K
(i) Substance Q
a) Name the component of a persons diet that is essential for peristalisis
b) Give two groups of food which are reabsorbed along the mammalion digestive system
without undergoing digestion
State three roles of light in photosynthesis
State two ways in which the guard cells differ their adjacent epidermal cells
One of the components of bile is a chemical left over from destruction of red blood cells
1) Identify the chemical substance
i) What is the role of bile in digestion
(a) What is peristalsis?
(b) Explain how the process above is brought about.
The following reaction may occur in a forward and backward direction.
Water + Carbon (IV) Oxide Glucose + Oxygen + Energy
(a) Name the organelle where the reaction occurs in:
(i) Forward direction
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(ii) Backward direction
(b) Give one difference and one similarity for the two organelles named in (a) above
22. A solution of sugar cane was boiled with hydrochloric acid and sodium hydrogen
carbonate was
added to the solution, which was then boiled with benedicts solution. An orange precipitate
was
formed.
(a) Why was the solution boiled with hydrochloric acid and then sodium hydrogen
carbonate
added in it
(b) To which class of carbohydrates does sugar cane belong?
(c) State the form in which carbohydrates are:
(i) Transported in animals
(ii) Transported in plants
23.  The diagram.below.is. of & Gertain type.0f NEULORS. u.-

(a) Identify the type of neuron
(b) Give a reason for your answer in (a) above
(c) Give the functions of the parts labeled A, B, and D
24.  a) The mitochondria organelle has cristae structure on the inner membrane. State the
function of
the cristae

b) The diagram below represents a cell organelle

i) Name the part labeled Y
i) State the function of the part labeled X

25. a) State the role of emulsification in the digestion of fats inthe alimentary canal
b) What is the function of hydrochloric acid in the alimentary canal
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26.
Briefly explain the effect of poisoning the roots hair on the uptake of nitrate by
plants
27.  Briefly explain the symbiotic relationship in the root nodule of a leguminous plant
28.  Explain how saliva is important in digestion
29.  What is the fate of excess glucose in plants?
30.  State two ways in which guard cells differ from other epidermal cells
31.  Briefly explain the fate of the following products from the light stage of the process of
Photosynthesis: (a) Oxygen
(b) Hydrogen
(c) ATP

32.  Inan experiment to investigate on aspect of digestion, two test tubes A and B were set-up

as B
shown in the diagram below; ] " ] (
Boiled saliva +
B (

starch

1t
it
JH
it
il
i
S
NN
1
Il
Hh

Starch+ 4= —=F———---="— —-_
Saliva— &———=———— - — — — T - -

The test tubes were left in the bath for 30minutes. The content of each test tube was then
tested for

starch using iodine solution:-

(a) What was the aim of the experiment?

(b) What results were expected in test-tube A and B

(c) Account of the results you have given in (b) above in test tube A and B
33.  [a]Name one salivary gland in humans

[b]State two functions of saliva

34. The diagram below represents a cell organelle

(i) Name the part labeled y
(ii) State the function of the part labeled X

(ii) State the function of the vitamin named in (i) above
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(a) Name the disease caused by schistosoma parasites in man.
(b) How is schistosome adapted to its parasitic mode of life?
The table below shows three enzymes A, B and C and their respective optimum pH.

Enzyme Optimum pH
A 6.8
B 2.0
C 8.0

(a) (1) Name the most likely region of the alimentary canal of a mammal where enzyme
B would be found.
(i1) Give a reason for your answer in (a) (i) above
[a]state two factors that affect enzymatic activities
[b]Explain how one of the factors stated in [a] above affects enzymatic activities

(a) Name the specific part of the chloroplast where the following processes occur.
(i) Carbon IV oxide fixation
(ii) Photolysis
(b) State one way in which the dark reactions of photosynthesis depends on light reaction.

The diagram below shows a human tooth

[a]ldentify the tooth
[b]JHow is the tooth adapted to its function?
[c]State the role of the following vitamins in the human body

[ilC
41.
42.

[ii]K
State three ways by which the rate of enzyme controlled reactions can be increased.
Study the dental formula given below:
10;CO;PM3; M2
4 0 3 3
(a) Identify with reasons the mode of feeding of the animals whose dental formula is

given above
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(b) Calculate the total number of teeth in the mouth of the above animal
43.  Explain why small mammals such as moles feed more frequently than larger ones such
as elephants
44,  State three ways by which plants compensate for lack of the ability to move from one
place
to another
45.  Study the diagram below and answer the questions that follow

—

T T
P~ 2

A

2

(a) Label the parts A and B
(b) State one observable difference between the structure above and the liverwort

46.  What is glycolysis?

47.  (a) State two difference between monosaccharide and polysaccharides
(b) Name the bond found in proteins

48.  Name two products of light reaction used in the dark reaction

49.  State two functions of the large intestine in humans.

50.  The diagram below shows a leaf of a growing plant partly covered with aluminium foil.
The plant was placed in the sun from morning to midday and then tested for starch.

Aluminium fojl

(a) What was the aim of the experiment?
(b) State the observation made when the leaf was tested for starch
51.  The figure shows the effect of temperature on an enzyme catalyzed reaction.
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(a) Explain what happens between A and B
(b) What is X?
52.  Name two mineral elements that are necessary in the synthesis of chlorophyill.

53.  The figure below is a diagram of the anterior portion of the tapeworm. Taenia solium.
A B

&

(a) Name the parts labeled A, B, an
(b) What is the intermediate host of Taenia Solium?
54.  The diagram below represents a longitudinal section through the ileum wall

A

D
—

7 1 A

1 [ N
a) ldentify the structure labeled A and B

b) State one function of A and B
c) State two functions of the ileum
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d) Explain the role of the liver in digestion

e) State the endocrine role of the pancreas in a mammal
55 Briefly describe the reactions during the light stage of photosynthesis
56.  The diagram below shows the effect of varying light intensity on the exchange of carbon
v Co;

Consum oxide between the leaves of a green plant and the atmosphere.
ed

by
plant

Co;
releas
ed

.
8 <
~

Light Intensity

b\/ Pfc

b

Lishf ':ni‘ensﬂ:y .

COJ_ r:!e:bgb CDZ con

by P ]Qll't'.

a) What is the name given to the point marked x?
b) i) With reference to carbon IV oxide exchange state what happens at point x.
ii) Explain how the effect observed at point x occurs.
c) Explain why there is a net uptake of carbon IV oxide at light intensity above x.
d) What would happen to the plant if light intensity falling on it were maintained at x
throughout?
e) What can you say about the exchange of oxygen between the plant and the surrounding
air at
intensities below x?
57.  The following diagram of a leaf shows what happens in a pant leaf during photosynthesis:-
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Sunlight

Gas X

(a) Give two waysTir-wiigh, leavea.ateRdapkert {.asorb light
(b) Name the gases labelled X and Y
(c) Name the tissue that transports water into the leaf and sugars out of the leaf
(d) Explain why it’s an advantage for the plant to store carbohydrates as starch rather
than as
sugars
58.  (a) What is meant by digestion?
(b) Describe how mammalian small intestine is adapted to its function
59. [a]The action of ptyalin stops in the stomach.Explain
[b]State a factor that denatures enzymes
[c]Name the features that increase the surface area of small intestines
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