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Achieving a better future by individual students and their families, communities or the nation as a
whole, depends on theikd of curriculum and the way it is delivered.

This course is a part of the new Flexible, Open and Distance Education curriculum. The learning
outcomes are studententred and allows for them to be demonstrated and assessed.

It maintains the rationale, @pls, aims and principles of the national curriculum and identifies the
knowledge, skills, attitudes and values that students should achieve.

This is a provision by Flexible, Open and Distance Education as an alternative pathway of formal
education.

The course promotes Papua New Guinea values and beliefs which are found in our Constitution,
Government Policies and Reports. It is developed in line with the National Education Plar (2005
2014) and addresses an increase in the number of school leaversedffegtthe lack of access into
secondary and higher educational institutions.
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Mission which is fivefold:

1 To facilitate and promote the integral development of ey@rdividual
1 To develop and encourage an education system satisfies the requirements of Papua New Guinea
and its people
I To establish, preserve and improve standards of education throughout Papua
New Guinea
1 To make the benefits of such educatioradable as widely as possible to all
of the people
1 To make the education accessible to the poor and physically, mentally and
socially handicapped as well as to those who are educationally disadvantaged.

The college is enhanced to provide altative and comparable pathways for students and adults to
complete their education through a one system, many pathways and same outcomes.

LG Aa 2dzNJ gAaArzy OGKFG tF Lz bS¢g DAdAYSIyaQ KI Ny
pursue this program.

I commend all those teachers, curriculum writers, university lecturers and many others who have
contributed in developing this course.

UKE KOMBRA, PhD
Secretary for Education
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MODULE 15 RESPONSE TO STIMULI

Introduction

In the lastmodulewe learnt aboutrespirationand how animals and plants respire (breathe)

and exchange gases when they are breathing. When animals and piahenge gases they
normally take in oxygen and release carbon dioxide as a waste product. The process in which
animals andplantsrespire (breathe)is also one of the characteristics of living things. There
are a total of eight (8) major characteristics of living thingsE@dt)ng (2) Excreting (getting

rid of waste) (3)Respondingo Stimuli, (4)Moving, (5)Reproducing(6) Growing (7)Being

made out of Cellsand (8)Respiring(Breathing.

In thismodulewe will learnl y 2 § KSNJ OKF N} OGSNRAGAO 2F | A Q)
a0AYdzZE Aé¢d | LIyl NBalLRyRa (2 aldAyvydzth ! adAa
the surrounding environmentvhich includessunlight, gravity, touch, and water. When a

plant grows towards sunlight it is callgshototropism. It can also be callegositive
phototropism.

When a plant grows towards the pull of gravitys calledgeotropism Hormones in a plant
trigger some of these stimuli. Hormones in plants eternal factorsthat affect the growth
and developmenbdf a plant. Sunlight, gravity, and water aggternal factorsthat also affect
the growth and development of a pia

Hormones that trigger a particular response in animals tastosterone (example,causes
boys to grow theimoustache). Testosterone is a hormone produced in males to give them
their secondary sexual characteristicsr simply make them grow fronboys to men.
Likewise, women have their own hormones that make them become girls or women.

The organs in the body that produce hormones are cafledocrine glands For example,

the organ in male body that produces testosterone is calledtéstis. The tests is a gland

that is part of theendocrine system. Hormonesmostly have a long lasting effect on the
body. There are also signals in the body that have rapid effects on the body. These signals
are callecelectricalimpulses Thenervoussystemproduces eletrical impulse of shofterm

effects.

Hormones are found in both plants and animals. Plant hormones trigger a particular
responseto a particular stimulus. Animal hormones trigger a particular response on the
body. These responses have long term effedtee endocrine system produces these
responses. On the other hand, the nervous system triggers a particular response on the
body. Its effects are instantaneous (occur rapidly).
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Learning Outcomes

After going through thisnodule you are expected to

list five (5) main plant hormones and describe their functions.

explain the difference between phototropism and geotropism.

identify at least four (4) other examples of tropisms or plant responses.

compare and contrast the central nervous system (ChE)the peripheral nervous
system (PNS).

differentiate between the voluntary and involuntary reflexes.

compare and contrast the nervous system and the endocrine system.

identify the ten (10) endocrine glands and one hormdingt eachof them produce

egegeeg

w
w
w

Time Frame [ Suggested allotment time8 weeks ]

If you set an average of three (3) hours per day, you should completadidele by the end

of the assigned weekiry to do all the learning activities. Compare your answers with the
ones provided at the end of themodule If you do notget a particular exercise right in the
first attempt, you should not get discouraged. Instead, you should go back and attempt it
again. If you still do not get it right after several attempts then you should seek help from
your friend or even your tutor

DO NOT LEAVANY QUESTION UNSBWERED

Terminology

Abscissiacid A plant hormone that causes the stomata to
close up.

Affector neurons These are nerve cells that carry electrical
impulses fromthe 6 2 R&@ Qa 2NHI ya (2
to process it. They are also called sensory
neurons.

Anabolism Is the buildup of food molecules inside the
cell.

Autonomicnervous system It is part of the nervous system that carries

electrical impulses to the organs to action it
without the brain processing the information
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Auxin

AXon

Axonterminals
Cell

Cellbody

Centralnervous system

Characteristics ofiving things

Catabolism

Connectingneurons

Cytokinins

Dendrite

Effectorneurons

Effectororgans

It is also known as the involuntary nengu

system.

A plant hormone that enables a plant to grow

towards sunlight.

A threadlike structure covered by the myelin
sheath that electrical impulses travel through.

The end of the nerve cell.

The fundamental unit of life.

Part of a nerve cell that surrounds the

nucleus.

Is part of the nervous system that is mainly

concerned with the brain and spinal cord.

A something tkat an organism has or does
that defines it as a living organism. For
example, eating, excreting, responding to
stimuli, moving, reproducing, growing, being
made out of a cell and breathing.

The breakdown of food molecules for the cells

of bodyto use up.

These are nerve cells that connect both
affector neurons and effector neurons. It is

also known as interneurons.

A plant hormone that causes the growth of

fruits such as strawberries or bananas.

The nerve cells that come out of the cell body.

These are nerve cells that carry electrical

AYLMzZ aSa FTNRY

GdKS

oNI AY

to action it. These are also called motor

neurons.

These are organs of theody that action the
information that comes from the brain.

[:]
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Electricalimpulses

Endocrineglands

Estrogen

Ethylene

Externalfactors

Flexorwithdrawal reflex

Geotropism

Gravitropism

Gibberellins

Hydrotropism

Internal factors

Involuntary reflexes

Metabolism

These are the transmission of electrical signals
to the brain or away from the brain.

These are the male or female hormonal
organs. They produce hormes that have a
prolong effect on the body.

One of the female hormones that enables a
girl to become a worn.

A plant hormone that ripens a fruit. It also
causes the fruit to smell.

These are stimuli that comedm outside the
body of a plant or animal.

It is an involuntary reflex that enables the leg
to be lifted away from a sharp object before
the brain can process the information.

The growth of plant part in the dire@n of
gravity. An example, is the roots of plants.
Another term for gravitopism.

This is a growth response by the plant in the
direction of gravity. An example of this is the
roots of plants Another term for geotropism.

A plant hormone that promotes the
elongation or growth of the stem.

The growth of plant part towards water. An
example, is roots growing towards an area of
soil that has a lot of water.

These are stimuli that com&om inside the
body of a plant oananimal.

These are actions donsolely by the body,
without the brain. It can also be called the
automatic response.

All the chemical reactions in the body. This
includes both anabolism (lld up) reactions
and catabolism (break down) reactions.
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Motor division

Myelin sheath

Nervoussystem

Negativephototropism

Negativegeotropism

Negativegravitropism

Neurons

Nucleus

Ovary

Parasympatheticmervoussystem

Patellareflex

Part of the nervous system that is concerned
with the nerve cells that allow electrical
impulses to travel through it and towards the
muscles to action the impulse.

The covering of the axon that prevents the
escape of electrical impulses.

The system in the human body that enables
electrical impulses to travel through it in order
to cause movement.

The growth of a plant partaway from
sunlight. For example, the roots of a plant.

The growth of a plant part away from the
direction of gravity and towards sunlight. An
example is the leaves of plants.

The growth of plant part away fromhe
direction of gravity and towards sunlight. An
example is the leaves of plants.

Another name for nerveells.

The brains of the cell. The central part of a
nerve cell that contains general and
responsible forcontrolling the activity of the
nerve cell.

Female reproductive organ.

This is part of the nervous system that
AYONBlFasSa (GKS NXasS =27
organs. An example would be to open
airways, open blood vessels, irase
heartbeatand openingthe bladder.

It is an involuntary reflex that occurs when a
the kneeis hitwith a blunt objectand causes
the lower leg to move upwards without the
brain processing the information.

)¢
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Peripheralnervoussystem Part of the nervous system that is concerned

with the nerve cells outside of the brain and
the spinal cord.

Positivegeotropism The growth of plant parts in the direction of
gravity. For example, roots of plants.

Positivephototropism The growthof plant part towards sunlight.

Phototropism Is the growth of a part of a plant towards
sunlight.

Respiration A chemical process that produces energy.

Sensorydivision Part of the nervous system that consists of

nerve cells that allow eledtral signals to
travel through it and towards the brain.

Secondarysexualcharacteristics These are male/female traits such as deep
voice for men, breast enlargement, facial hair,
widened hip and aggressiveness in males.

Stimuli An internal or exteral factor that makes an
organismrespondspositively or negatively. A
positive response is a growth of plants
towards sunlight. A negative response is
letting go of a hot jug if hot.

Somaticnervoussystem- It is part of the nervous system that carries
electrical impulses from the brain to the
organs that will action the information. It is
also known as the voluntary nervous system.

Somaticsensoryneurons These are nerve cells that carry electrical
impulses mainly from outside the body (such
as the gres and skin) and towards the brain.

Sympatheticnervoussystem This is part of the nervous system that slows
R2gy (0KS 02R&Qa 2NHlIyad C
heartbeat, constricting airways or blood
vessels and contractirthe bladder.

Synapse The gap beveen one nerve cell and the other
nerve cell(Thegap between two nerve cells).

10
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Testoserone

Testes

Thigmotropism

Tropism

It is male hormone that causes secondary
sexual characteristics in boys. Examples of the
secondary sexual characteristics are facial
hair, deep voice, aggressness and
competitiveness.

Themale reproductive organ.

It is a growth of a plant part as it feels its way
around objects. An example includes the
growth of vanilla around a tree or beans
growing around the stem or brancbf a
plant.

The growth of a plant towards or away from a
stimulus.

11
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11.5.1:  Tropisms in Plants

PlantResponses

When you think of a plant, certain internal and external factors affect its growth and
development. Fom the time it begins to germinate (grow) to the time it produces its fruit it

is affected by both internal and external factors. For example, a strawberry plant is affected
by these two factors that influence its growth and development. In termatefnal factors

it is the hormones that affect its growth and development. In plants there are generally five
(5) hormones that affect a pla@ growth.Theyare as follows: (1Auxing (2) Cytokining

(3) Gibberellinsg (4)Abscissidcid,and (5)Ethylene

In terms of plants growing towards light, it is the auxins that have a direct influence on the
growth of the plant. Auxins move away from sunlight, and where they accumulate it
increases the length of those cells. Over a couple of daysakes the plant bnd towards

the direction of sunlight. Auxins move to the left side of the shoot and enable the left side to
grow faster, thus bending the shoot towards the direction of the lightshown on the
diagram B belowThis is known gshototropism.

The tip of a shoot (stem) Young shoots growing after
growing when light is presen long periods of time exposed tc
and afterwards when light has sunlight coming from one
caused the shoot tip to bend. particular location. As you cal

see the shoots are bending
towards the light.

Plants do not only respond to internal factors but aksxternal factorsas well. External
factors includelight, touch, water, chemicals gravity, anddaylight variability.

The external factors determine the
direction the plant will grow

external factors that determine
LI FyidaQ RANBOGA?Z2

1. Phototropism- When a plant
responds to light and grows
towards it, is known as
phototropism.

The plants in these two diagrams show shoots growing
the direction of sunlight.

12
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Plant growth that is growing towards the light source is also knowma@stive
phototropism. When a plant grows away from the source of light it is known as
negativephototropism.

Thigmotropism¢ The growth
of a plant as it feels its wa
around a structure and
attaches itself to it.

Hydrotropism¢ The growth of

a plant towads water. Plants

that respond and grow
towards water are said to be
displayinghydrotropism

The plants in these two diagrams show beans growing arol
structures as they feel their way around it.

For example, the roots of cabbagtst are placed in a container will grow towards
water. In fact any plant growing will want to grow where there is a lowafer. Water

is essential because it helps the nutrients in the water to be absorbed by the plant.
Without water the plant will become dry and eventually die.

VYIoist soil

Water\

Clay pots

~
Roots grow towards water

Therootsof the beans growing the direction of water arealledhydrotropism

Chemotropisnt; The growth of a plant towards certain chemicals that assist gjréav.

Geotropism - Plant growth in response to gravitis known asgeotropism or
gravitropism

Plantparts towards the ground are said to displayipgsitive geotropismor positive
gravitropism

13
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6. A plant part that is growing away
from the pull of gavity is said to be
negative geotropism or negative
gravitropism.

6. Photoperiodism¢ The growth of a
plant in response to various length
of day and night.

The roots of this mangrove are generally growil
towards the water source, which is the se
Therefore, they a displaying hydrotropism.

Plant® response to touch

Plants that respond to touch and grow accordingly as they feel theiragahey are growing
are said to be displayintpigmotropism. These are plant growth in relation feeling their way
around an upright object as they are growiridne picture below show a demonstration of
thigmotropism in action.

A vine growing around an object, as A strangler that grows around a tree and w
grows higher in length. The plant is als eventually kill the tree. Ais is an example of
using the object as a suppoithis is also an thigmotropism.

example of thignotropism.

14
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It is now time for you to complete Learning ActivityRemember, learning activities are not
sent in for assessment. However, this learning activity will help you compssignment 1
(which you will send in for assessment)

f Learning Activityl 30minutes

A. Circle the most appropate answer from the four (4) options.

1. How many plant hormones are there?
(@ 3 (c) 5
(b)y 4 d) 6
2. Which type of factors are plant hormors
(@) side (b) internal
() external (d) uncontrollable

3.  When a plantshoot grows in the direction where light is coming frpand thenit is

called
(a) geotropism (b) gravitropism
(c) phototropism (d) negative phototropism

4.  Which hormone isesponsible for phototropism?

(&) Auxin (b) Ethylene

(c) Gibberellins (d) Abscissic Acid
5.  What is anther way of saying phototropism?
(a) geotropism (b) positive geotropism

(c) positive gravitropism (d) positive phobtropism

15
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2.

Underline TRUE if the statement is true and False if the stateme&nfalse. Write the
correct statement if it is false.

Plants that are growing towards the ground are said to be showing negative
phototropism.
(True/False)

Roots display the response known as positive geotropism.
(True/False)

The opposite opositive geotropism is negative geotropism
(True/False)

When a plantespordsto gravity that is called phototropism.
(True/False)

Geotropism ishie same as positive geotropism.
(True/False)

Answer the following questions

Describe the externdhctor that stimulates plant responsedName some dhese
factors.

Define the three (3) main types of tropisms.

16
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Describe the differences and similarities between positive and negptigeotropism.

3.

Describe thalifferences and similaritiesbetween positive and negative geotropism.

4.

Thank you for completing your LearniAgtivity 1. Check your work. Answers are at the end

of thismodule
It is now time to complete yourAssignment 5n your AssessmenBook 5 before going

on to the next topic.

17
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11.52 Nervous System

The nervous system is respdple for making us think, act, and move. Generally, the
nervous systemis responsible for movement, response to environmental stimuli,
intelligence, selbwareness, thought, and emotion. The nervous system is composed of the
brain, spinal cord and the otler smallemerve cells The messages that are sent through the
nerve cells are in the form of electrical signals or impulses. These electrical signals travel very
fast.

Structure of a nerve cell

Cells are the fundamental unit of life. This means mostdiarganisms are made of cells.
The nervous system is no exception because it is nugd# cells that are called nerve cells.
The nerve cell is the longest type of cell in any organism. It is made up détiakite, axon,
myelin sheath cell body, nhudeus, andsynaptic terminal

When an electrical signal travel#, begins with the dendrite and ends at the synaptic
terminal. Once it reaches the synaptic terminal it goes through a gap callesyttagse(gap
between two nerve cells) before it startgain with the dendrite. The diagrabrelow clearly
shows how the electrical signal travels from the dendrite to the synaptic terminal.

Dendrites

\ W Cell Body

P~ _/‘\J —

3 ; SynapséGapbetween

= / Nucleus ynapseGapo ‘ /—‘) X
. two nerve cells) e & e Y N o g

[l /N _#=— pAxon Direction of Signa

_— \ |,
d - K ¢ ( ‘\ J
/

Myelin Sheath (axon
covering)

Axon Terminals

The nerve cell is composed of the dendrite, cell body, nucleus, axadimnspeath and axon terminals.

18
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Functions of nerve cells
The primary role of nerve cells is to carry information in the forrele€trical signalsit can
also be thought of aslectrical impulse

The electrical signal travels in a split second so that when we react it can be actioned as soon
as possible. When signals are travelling through the nerve cell it means that we are trying to
quickly respnd.

Thelocation and size of the cell bodyill indicate what type of nerve cell it is. Furthermore,
how the electrical signal travelill also reveal what type of nerve cell it is.

1. If the cell body is large and located at the end of the nerveitcillknown as anotor
nerve cell

2. If the cell body is locate at the centre of the nerve cell then it is known asehsory
nerve cell

3. Ifthe cell body is large in the centre with dendrites all around then it is known as the
inter-neurone,

Moreover, if electrical signals are sent to the brain then they afked sensory nerve cells.
signals are sent from the brain to a location on the body to action then they are called motor
nerve cells, and if the nerve cell is only facilitating the mosetof the information from

one nerve cell to other then they are called inteerve cells.

Types of Nerve Cells
Nerve cells are calleteurons There a three (3) types of nerve cells:

(a) Affector neurons which are also known &gnsory neurons.
(b) Effectorneurons which are also known asotor neurons.
(c) Connecting neuronswhich are also known aster-neurons.

Diagrams of the different typesf nerve cells are showthe next page.

19
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(a) Inter-Neuron (b) Sensory Neuron (c) Sensory Neuro (d) Motor Neuron
i T Dendrite — Dendrite
N (o |'J.. 3
e Initial DA I Y P
1. Inter-nerve cell D 7 -
' 2. Sensory nerve cel—, l Segment Ay A
7 LOR . /
Dendrite ‘ Ty SIS
y | — \ ,__~,/ \ =
. “\v .\. ‘V.‘/' V. H'.VE s %.— Axon YA\‘ } T
\J AV, . ° \(/ e
v U N LS \ \ { )/
= T " \ 3. Motor nerve cell |
A )
. 1 \
P '_---~ | lf’
| Y
' /. Axon |
| Axon
|
Synaptic /
(1= . f Axon
¥~ Terminal ,,:-'_
/
| Synaptic '. Synaptic
Terminal Terminal

The internerve cell connects both the sensory and motor nerve cells. The genwrve cell carries
information to the brain while the motor nerve cell carries information to the body part that will adtien

information.

It is now time for you to complete Learning ActivilyRemember, learning activities are not
sent in for assessménHowever, this learning activity will help you compl&emmative

Test 5(which you will send in for assessment)

20
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Answer the following questions

20 minutes

1. a) Name the part of the nerve cell (neuron) that insulates the axon?

b) What is the funcoon of the part mentioned in a)?

2.  List the three (3) typesf nerve cells.
)
ii)
i)

Thank you for completing your Learningti&ity 2. Check your work. Answers are at the end
of thismodule

The Central and Peripheral Nervo&ystem
TheNervous system is divided into:

() Central nervous system
(i)  Peripheral nervous system

(i) Central Nervous System

The Central nervous system is made uphefbrain andthe spinal cord The brain is where
the information is receivedprocesgd ard sent to where the action will take place.

1. Braing¢where information is received, interpreted and sent b&akaction.
2. Spinal ord ¢ is made up of nerves that attach themselves to the brain.

21
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P . %
£ — s 2
¢ G 2
< e e
R LA C U Central
( )} = Nervous
j/ & System
:A"\-
Brain W=
.
@
- .
(]
"...
2 e
35
e
Spinal Cadt e !
-~ 3 i ;’
& (e Peripheral
2 '-9' \ Nervous
%% ' System
i® yS
3 4\\\
The brain and spinal corc The arrow below indicates the peripheral nervous systet
forming the central nervous
system.

(i) Peripheral Nervous System

The peripheral nervous system is made up of the nerve cells that are connected to the spinal
cord. These nerve cells either send information in the form of electrical signals from where it
was received to the brain or from the brain to where it will beiaoed. The nerve cells that
send electrical signals from where it is received to the brain are calledahsory division

or sensory nerve cellsThe nerve cells that send electrical signals from the brain to where it
will be actioned are called thmotor divisionor motor nerve cells

22
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. »—— Dendrites

L g

= Dendrites
Initial 5

B\
. N VLA

fl Segment = , ! Al

Dendrites h— Axon Uy <
) ;'ﬂ:_;: R \

Axon h*‘ l Axon
§ y
!ﬁ‘y‘
S . ‘/ y
ynaptic /4 Axon
Y . J
+~ Terminal f—
{ /
y !
| b
/,-‘ K‘\’.:-'A- N , /‘, N | Synaptlc
A \' ,“ Synaptlc /A ) [~ Terminal
LT Terminal '

Sensonynervecell Motor nerve cell

The sensory divisionof the peripheral nervous system (PNS) monitors and informs the
central nervous system (CNS) of events occurring both inside and outside the body. There

are two (2) types of @urones that carry out this function:

1  Somatic sensory nerve cellsarry information to the central nervous system (CNS)
from the external environmenfior exampledrom the eyes or skin.

1  Visceral sensory nerve cellsarry information to the central neous system (CNS)
from the internal environment; for example, from organs such as the heart, intestine,

gall bladder, and stomach.

Themotor division of the peripheral nervous system (PNS) transmits electrical signals away
from the central nervous syste (CNS) to the muscles and glands, which are ceffedtor

organs

The motor division has two different systems; tls®matic nervous systemand the
autonomic nervous system

Thesomatic nervous systentransmits electrical messages from the brain omsp cord to
the skeletal muscles. It is also called th@untary nervous systenbecause we can control

our skeletal muscles by our brain.
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The autonomic nervous systentransmits electrical messages from our PNS to our body
parts and not ou brain. Therefore, if our brain does not process it, then it is not subject to

conscious thought or thinking.

In this system we cannot control the electrical messages by our brain so it is also called the
involuntary nervous system

The diagram belows an example of an involuntary nerve cell.

Pain receptors Axon of afferent Cell body of
in skin neurone inter-neurone

Cell body of
afferent
Hot object neurone 2
,'//
L =
Dendrite of Axon of déferent
afferent neurone Sginal
neurone
Cell body of  cord
efferent
neurone

Direction of :
impulse

Muscle contracts and ithdraws
part being stimulated

The transmision of electrical impulse from the burning finger does not reach the brainmitselein the arm
contracts and automatically withdraws the finger away from the flame. This is an example of ha
involuntary nervous system works.
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The autonomic nervous system can be further broken up into two (2) partsytmpathetic
nervous systermand theparasympathetic nervous systenThe sympathetic nervous system
is the oppodk of the parasympathetic nervous system.

For example, the sympathetic nervous system widens the blood vessels while the
parasympathetic nervous system constricts the blood vessels. The sympathetic nervous
system accelerates a heart and opens up a uterige the parasympathetic nervous system
slows the heart rate and contracts the uterus.

PARASYMPHATHETIC NERVES SYMPATHETIC NERVES

1 | Closes the pupils of the eye Opens the pupils of the eye

2 Makes the tongue to produce saliva Stops the tongue fromproducing

saliva
3 | Closes the lungs Opens the lungs
4 | Slows the beating of the heart Increases the beating of the heart

5 Begins the production of chemicals in th Stops the production of chemicals ii
stomach to break down food the stomach from breakingown
food.

6 Makes the liver to stop producing sugar| Makes the liver to produce stored
from the liver. sugar from the liver.

7 Makes the gall bladder to break down fg Stops the gall bladder from breaking
down fat.

8 Makes the stomach to begin to digle Stops the stomach from digesting
food. food.

9 Water comes into the bladder Water exits the bladder

It is now time for youd complete Learning Activigon the next pageRemember, learning
activities are not sent in for assessment. However, te@rriing activity will help you
completeSummativeTest 5(which you will send in for assessment)
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Learning Activity3

20 minutes

A. Match the words onColumn Awith the definitions on Column Bby writing the letter
of the correct answer on thespace provided before the number.

8.

9.

Column A

Nervous System

Nerve Cells

Central Nervous System

Peripheral Nervous System

Sensory Division

Motor Division

Somatic Sensory Neurons

Visceral Sensory Neurons

Somatic Nervous System

10 Autonomic Nervous System

E

Column B

It is the nerve cells that carr
electrical impulses from inside th
body, in kidneys and liver to the
CNS.

These are nerve dsl that send
electricalimpulses from our spiria
cord to our skeletal muscles
without us controlling it. The actiol
isdone without us being in control.
It is the nerve cellsthat carty
electrical impulses from the
outside the body only, such as tt
skin and eyeto the CNS.

These are nerve cells that sel
electrical information from our CN
to our skeletal musclesand we
control this action by our brain.

. This is the nerve cells that cgr

electricalimpulses from the CNS t
the musclego action it.

This is a structure that allow
electrical impulses or informatiol
to travel through it.

. These are the nerve cells thare

situated outside the CNS and ma
up the rest of thenervous system.

. These are the nerve cells that ma

up thebrain and spinal cord only.
It is the system thattat makes you
think, act and move.

J. Carries electrical impulses boftom

inside and outside the body to th
CNS.
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B. Circle the most appropriate answer from the four (4) options.
1. The autonomic nervous siem can also be called the nervous system.
(&) somatic (b) visceral
(c) involuntary (d) voluntary
2. The autonomic nervous system can be split into part(s).
(@ 1 (c) 3
(b) 2 d 4

3. The parasympathetic and the sympathetic nervous system hoidke up the
autonomic nervous system. The parasympathetic nervous system would

pupils, while the sympathetic nervous system would pupils.
(a) open, close (c) open, open
(b) close, open (d) close, close

4. The parasympathetic and the sympathetic nervous system, both make up the
autonomic nervous system. The parasympathetic nervous systenld

heartbeat, while the sympathetic nervous systevould heartbeat.
(a) increase, decrease (c) decrease, increase
(b) increase, increase (d) decrease, decrease

5. The parasympathetic and the sympathetic nervous system hoidke up the
autonomic nervous system. The parasympathetic nasveystemwould

airways, while the sympathetic nervous system would airways.
(a) close, open (c) close, close
(b) open, close (d) open, open

Thank you for completing your Learningtiéity 3. Check your work. Answers aretle end
of thismodule
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Voluntary and Involuntary Reflexes

Voluntary reflexesare actions taken by the human body with information processed in the
brain ard the spinal cord.Involuntary reflexesare action taken by the human body without
information from the brain or spinal cord. It is antomatic response

Sensoryneuron
Quadriceps muscles

—F.

Direction of impuse

Interneuron

f
l/\\
Stimulut P N '
.. / &-_._; s 1)
- WA i |
<— Hamstring
Muscles
Motor
neuron /
.\ Spinal Cord
7 4

The knee is hit to make the knee automatically rise Tpe illustration shows how the direction
of that impulse travels, without the brain controllirig This is the peella reflex.

Reflex arc

Voluntary reflexes include walking, picking up a rock, throwing, and swimming. The central
nervous system controls all the actions. Involuntaryenedls include thdlexor withdrawal
reflex and thepatella reflex The flexor withdrawal enables you to lift up your foot before

you even feel the pain of stepping on a pin
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Motor Neuron Interneuron

stimulus

The foot is hit and thereaction of the feet, immediately after it step:
on the sharp objects immediate It also clearly shows that the brain
not controlling the movement. Thiis known as the flexor withdrawe
reflex.

Patellereflex is an actiomvithout the brain to enable the quick movement of the bottom leg
upwards.This reflex occurs when knee is hit with a blunt object.

It is now time for you to complete Learning Activitpn the next pageRemember, learning
activities are not sent in for assessment. Howevelis tlearning activity will help you
completeSummativeTest 5(which you will send in for assessment)
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/ Learning Activity4

A. Match the wordsin Column Awith the definitions in Column Bby writing the letter
of the correct answer on the space provided before the number

20 minutes

Column A Column B
1. Voluntary reflex A. It is the reflex that makes the knee

2. Involuntary reflex riseup whenthe knee is hit

3. Automatic Response B. It is aresponse done without the

4. Flexor Withdrawal Reflex brain.

5. Patella Reflex C. A reflex when the leg is liftes
immediately after stepping onsharp
objects.

D. A reflex done without the brain.

E. Areflex done involving the brain.
B. Short Answer

Describe te differences and similarities between the voluntary and involuntary
reflexes.

Thank you for completing yowearningActivity 4. Check your work. Answers are at the end
of thismodule

It is now time to complete yourPractical Activity Sn your AssessmenBook 5 before
going on to the next topic.
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11.53 Endocrine System

Components of the Endocrine System

The humanhormonal (endocrine) systenis similar to hormonesn plants (such as auxin),
which regulate the chemical reactions within the human body. Unlike the nervous system,
the hormonal (endocrine) system takes time to set in. Hormones are produced by special
structures calleeendocrine glandsThere are about@ endocrine glands and they are

1. hypothalamus 6. pancreas

2. front and back pituitary gland 7. thymusgland
3. pinealgland 8. adrenalgland
4. thyroid gland 9. ovaries

5. parathyroid gland 10.testes

EndocrineGlands and their functions

1. The hypothalamus produces growth brmonereleasing hormone (GRH). This
hormone tells the pituitary gland to start producing growth hormone. It also produces
gonadotropinreleasing hormone (GTRH). This hormone also tells the pituitary gland to
start releasing luteinizing hormone (LH) andli¢te stimulating hormone (FSH), which
FFFSOGa | 62YlFyQa YSyadaNdHztf 0O0eofSo

Thalamus
Cerebrum

Hypothalamus
Pituitary

Cerebellum

Bran Stem

The figure above shows the location of the hypothalamus and pituitary gland from inside the t
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2. The pituitary gland produces
many important hormones such Pireal
as growth hormone, which gland
LNEY2d8 GKS 62H&Qa 3INBGGK Iy gland
normal development.

P

Prolactin contrés milk production
and oxytocin gives the body 4

highly pleasurable feeling. /

3. The pineal gland is a small | Pituitary gland

structure inside the brain that

. Hypothalamus
produces melatonin. yp

Melatonin helps a person to Thelocation of the pinealgland. As you can see it i
figure out if it is the mming’ calledd LIA Y S| f ¢ 0 $ho khdp& &f a pine nui.

afternoon, or night time It
bascally controls our body clock.

4. The thyroid gland produces thyroidstimulating hormone (TSH). This hormone
increases the rate of athe chemical reactions in the body and also helpsh the
growth and development.

The dagrambelow is showing clearlywhere the thyroid glands are situated. As you
can seeit basically surrounds the wind pipe

5. Theparathyroid glandsproduce parathyroid hormone (PTH). This hormone basically
increases the calcium levels in the blood vessels.

Wind pipe
Thyroid
— <« gland Parathyroic
glands
Food pipe
Thyroid Glands— Trachea

The location of the parathyroid glands. Tt
are small points surroundina the windpipe.
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