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CHAPTER -7
Control and Coordination

Living organismsrespond and react to various stimuli like heat, light, cold, touch,
pressureetc. Plantsand animal sboth respond to stimuli but in different manner.

Example : withdrawl of hand on touching ahot object.
Control and Coordination in Animals
Itisbrought about in all animalswith the help of two main systems
a) NervousSystem b) EndocrineSystem
Nervous System :
Functions
i) Toreceivetheinformationfromenvironment
i) Toreceivetheinformationfromvarious

body parts. (Stimuli  Response)

iii) Toact accordingly through musclesand glands.

Stimulus : Any changein environment or within that bring about the reaction eg:
touching ahot plate.

Response : Thereaction of our body to these changes. eg. withdrawal of our hand
How do we detect that we are touching a hot object?

Receptors : Are specialised tips of some nerve cells that detect the information
fromtheenvironment.

Receptors
are
Sense Organs
J 7 T 7 y
Inner Photo receptors Skin Olfactory Gustatory
Ear Eyes Receptor Receptor
(Nose) (Tongue)
Hearing/ Visual Pain Smell Taste
Balance of Stimulus Touch Detection Detection
the body Heat
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Neuron : Structural and functional unit of nervous system.
Neuron (3 main parts)

v v v

I I [l
Dendrite Cell body Synapse

and Axon
\ \ \
Information is Information Part where
acquired travelsasan electrical signd
electrical impulse is converted into
chemical message

for onward transmission
to next neuron

by release of neurotransmitters

Nerve
ending

Cellpody

Structure of neuron
Fig. 7.1 (@) P115

Synapse : The point of contact between the termina branches of axon of one
neuronwiththedendrite of another neuroniscalled synapse.
Reflex Action

A quick, sudden, immediate response of the body to the certain stimuli that
involvesSpinal cord. eg. (not brain) withdrawal of hand, kneejerk etc.

Reflex arc : Thepathway through whichimpulsespassiscalledreflex arc.
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Stimulus RECEPTOR  Sensory Nerves
ORGAN

eg. Heat (SKIN)

Spina Cord

Response  ¢—— EFFECTOR (_/

ORGAN Motor Nerves
eg. Withdrawal (MUSCLE)
of
Hand

Refer to diagram Fig 7.2 Reflex arc

Response
Responsesare of threemaintypes
Voluntary: Controlledbyforebrain

eg. Talking, Writing
Involuntary : Controlled by midand hind brain

€g. Heart beat, vomiting, regul ation of heartbeat
Reflex action : controlled by spinal cord

eg. Withdrawl! of hand ontouching ahot object.

Human Nervous System

|
v v v

Central Nervous Peripheral Autonomic
System Nervous Nervous
System System

(CNS (PNS) (ANS)

i—‘—¢

Brain Spinal Crania Spinal Sympathetic Para

B Cord. Nerves Nerves Nervous  Sympathetic
System Nervous

Arisefrom  Arisefrom System

__ Mid Brain the brain Spina Card

— Fore Brain

— Hind Brain
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Human Brain
Human brain hasthreemajor partsor regions
a) Forebrain b) MidBrain c) HindBrain
FOREBRAIN
M ost complex/specialized part of thebrainisf CEREBRUM

FUNCTIONS:

Thinking part of thebrain

Control thevoluntary actions.

Storeinformation (Memory)

Centreassociated with HUNGER

Receivessensory impul sesfrom variousbody partsand integratesit
Mid Brain :

[ |HYPOTHALAMUS :|Chemical co-ordination

— [PITUITARY GLAND :| Secretes hormones

Hind Brain :

[ |CEREBELLUM | i) Controls posture and balance
ii) Control precision of voluntary actions

MEDULLA Controlsinvoluntary actions

eg. blood pressure, salivation, vomiting
— Involuntary action, regulation of respiration

Cerebrum Cranium
" (Skulf)
1

agrwODNPE

Corpus
Callosum

Fore-Brain <
Mid-brain

Hypothalamus Pituitary gland Pons

Hind-brain{ Medulla Spinal cord

Cerebellum

Fig 7.3 Human Brain
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PROTECTION OF BRAIN AND SPINAL CORD

Brainis protected by afluid filled balloon which acts as shock
absorber and enclosedin cranium (Brain Box)

| Spinal Cord:| Spinal CordisenclosedinVertebral column.

Coordination between Nervous and Muscular Tissue

Information @~ ———» Centrd ——— Information
[collected by Nervous Processed
Nervous tissue] System by
(Sensory Nerve) [CNS] [CNS]
- Decesion
Action
I made
T [by CNS]
M USC' e ShOI‘ten (M otor Nerves)
T Message
Contraction = «—— Muscles <«—— Passed to
[Muscle cell] [Change in shape muscles
and arrangement
of proteing|
Coordination in Plants
Movement in Plants
|
v .
Movement dependent Movement independent
on growth of growth
\l' [iImmediate response
to stimulus]

Tropic movements
[directional movements
in response to stimulus|

eg. dropping of leaves
of Touch-me-not
plant on touching it

Phototropism Geotropism
Movement Movement
towards light towards gravity

Chemotropism Hydrotropism
Movement Movement
towards Chemicals/ towards/
growth of pollen water
tube towards avule
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Plant hormones :

Are chemical compounds which help to coordinate growth, development and
responsesto theenvironment.

Plant hormones : Main plant hormonesare:
a) Auxin:[Synthesized at shoottip]
Function:— Helpsingrowth
Phototropism : moregrowth of cellstowardslight.
b) Gibberellin : Helpsinthegrowth of thestem
c) Cytokinins : Promotescell division
d) Abscisicacid : Inhibitsgrowth, causewitting of leaves.
(Stresshormone)

Hormones in Animals

Hormones : Thesearethe chemical messengerssecreted invery small amountsby
specialised tissuescalled ductlessglands. They act on target tissues/organsusually
away fromtheir source.

Endocrine System helpsin control and coordination through chemical compounds
caledHORMONES

L
-

Hypothalamus

Pituitary gland

Parathyroid gland

Thyroid gland

Ademnal gland
Pancreas

Ovary (in femala) e
Testis (in male)/ i
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S. Hormone | Endocrine Location Functions

No. Gland

1 Thyroxine Thyroid Neck/ Regul ation of metabolism
Throat of carbohydrates, fats
region and proteins.

2. Growth Pituitary Mid Regulatesgrowthand

hormone development.

3. Adrenaline | Adrenal Above Regulation (increasing)

both of blood pressure, heart

kidneys heat, carbohydrate
metabolism (during

emergency)
4, Testosterone| | Testes 8 Genital/ Changesassociated
SEX |/inMales N | lower with puberty
Hormone A | abdomen (Sexual maturity)
estrogen Ovaries|s | area
5. Insulin Pancreas Below Reducesandregulates
stomach blood sugar level

IODISED SALT ISNECESSARY BECAUSE :

lodine mineral is essentia part of thyronine hormone so it is important that we
must consume iodised salt asin turnit is essential for thyroid gland asit controls
carbohydrate, proteinsand fat metabolism for best balance of growth deficiency of
iodinemight causediseasecalled goitre

Diabetes :

Cause : Itis dueto deficiency of Insulin hormone secreted by Pancreas that is
responsibletolower/control theblood sugar levels.

Treatment : Patients haveto internally administer injections of insulin hormone
which helpsinregulating blood-sugar level.

Feedback Mechanism

makes sure that hormones should be secreted in precise quantities and at right
time, whichisregulated by feedback mechanism.
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Sugar level in the blood rises

|

B
o =
©&r--——==--- > | Detected by cells of Pancreas [—
= 5 v
O I Y . .
=2 Synthesisinsulin
25 ¢
7 Blood sugar level falls
(like afloat in watertank) J
Stop secreting more
insulin
EXERCISE
(Question Bank)

Very Short Answers (1Mark)
Whereisauxinsynthesizedin plants?
Which glandisknown asMaster gland?
Namethehormonethat regul atesblood sugar level.
What issynapse.
What aretropic movements? Give oneexamples
Definehormones
Which hormonehasinhibiting effect on growth of plants
What isphototropism?
What arethe componentsof central Nervous System.
10. What happensat synapse between two neurons.
Short Answers (2 Marks)
1.  Draw diagramof neuronand|abel cell body, dendritesand axon.
2.  Whatisreflex arc?Explainwiththehelp of aflow-chart.
3. Mentiononefunction of each of thefollowing

i)  Cerebellum

i)  Pons.
4.  Whatisthecauseof diabetes?How it can becontrolled.
5. Whyitisadvisabletouseiodised salt.

© 0N O g~ wwDdDPE

X-Science
Page 08

CBSE Biology class 10 Key notes prepared by KVS and Delhi Schools for SA-01
Downloaded from: www.jsuniltutorial.weebly.com/



JSUNIL TUTORIAL

6. What are the different receptors present in our body? What are their

functions.

7. What are plant hormones? Name a plant hormone that promotes growth in
plants.

8.  What aresensory and motor neurons?Writetheir functions.

Long Answers (5Marks)

1.  Whatarehormones(inanimals) List four characteristicsof hormones. Name
thehormonerequiredfor thefollowing.

i)  Development of moustacheand beardinhumanmale
i)  Loweringof blood glucose.
2. Mentionthefunctionsof
a) Forebran
b) Midbrain
¢) Hindbrain
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