\ Maintenance and Continuity

Humans, animals and plants depend on stimuli and responses
for survival. Name the organs or parts involved in the stimuli
| and responses based on the photographs shown.

Why is it healthier for us to exercise
during the day than at night?
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The human nervous system is an important control system in body coordination. Other than
sight, thinking and body movement, the human nervous system also controls and coordinates
organ functions in the body and maintains a balanced internal environment through a process.
What is this process?

Structure of the Human Nervous System

Look at Figure 1.1. The human nervous system consists of:

Peripheral
nervous

Central sysiem
nervous

system

Perpheral nervous

syslam consists ol:

» 12 pairs of cranial
nernves connecting
the brain to the
sensory and internal
argans

* 31 pairs ol spinal
nanes connecling
the spinal cord o tha
skelatal muscles

Figure 1.1 Human nervous system



Functions of the Human
Nervous System

The human nervous system controls and
coordinates organs and parts of the body.
The human nervous system:

s stimuli
« sends information in the form of impulses
o interprets impulses

nphﬂ 1,1.2and 1. 1-.hnl.'. examples
of daily activities that involve detection of
stimuli and production of responses to the
stimuli detected. State the stimulus and
response in each of the daily activities shown.

P’lu!ngrﬂ.b.ll 1.3 ."mr_r'rux the Intermet
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Voluntary and Involuntary Actions

The responses of the human body to stinwli can be divided into voluntary actions and
involuntary actions. Observe the examples of responses of the human body in Figure 1.2,

AL

(b) Withdrawing hand from |} (¢} Peristalsis in oesophagus

a a hot object A

.

Figure 1.2 Examples of responses of the human body

(a) Reading a book

Based on Figure 1.2, which response is a voluntary action and which is an involuntary action?

" Voluntary Actions

Vaoluntary actions are conscious actions and conducted under oncs will. All voluntary actions
are controlled by the brain. Examples of voluntary actions include reading, writing, speaking,
eating, drinking, walking, running and exercising, Figure 1.3 shows the pathway of impulse in a

voluntary action.

e Direction of the pattway of impulse from the
affector (recepton 1o the etfector

Figure 1.3 Pathway of impulse in a voluntary action
Let us learn more on voluntary actions by carrying out Activity 1.1 on page 7.
o
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Measunng the reaction time by catching a free-falling ruler (voluntary action)
Aim: To measure reaction ime

Apparatus
Half metre rule

Instructions
1. Work with a partner,
2. Ask your pariner to hold the end of a half metre rule as shown in Figure 1.4,

= Make sure that the hand used
to catch the ruler remains

* Ba
cat

slationary on the table.
careful when releasing or
ching the ruber.

Figure 1.4

. Place your hand at the end of the ruler close to the zero mark without touching it as
shown in Figure 1.4,
Your partner will release the ruler without warning and you must try to catch the ruler
as quickly as possible,
. Record the distance the ruler fell, x, that is, the scale on the ruler when you catch it.
The distance, x, is the measurement of your reaction time,
. Repeat this activity four times. Then, calculate the average distance, X, mpe
CQuestions
1. In this actiwity, state the stimulus and its response. Is the response a voluntary action
or an involuntary action? Explain.
2. Why s the distance the ruler fell considered as the reaction time?
3. Explain the difference in the reaction time among the students in the class.
4. What is the importance of reaction time i our daily life?




Involuntary Actions

Involuntary actions are actions that occur immediately
without conscious control or prior thoughts. Involuntary
actions can be classified into two.

hwolunm? actions

p SCIENCE INFO

Invalving medulla Involving spinal cord

oblongata (reflex actions)

+ Heartheat » Withdrawing hand

+ Breathing when it accidentally touches a hot object

+ Peristalsis « Withdrawing foot when it accidentally steps on a sharp object
+ Secretion of saliva « Sneezing when dust enters the nose

=P Directon of impulse from
the affector (receptor) to
the effector

Figure 1.5 Pathway of impulse tn an imvolustary action (reflex action)

Let us learn more on involuntary actions by carrying out Activity 1.3 on page 9.

To create a presentation on:
* the parts involved in the transmission of impulse from the affector

to the effector
* the pathway of impulses in voluntary and involuntary actions

Instructions
. Work in groups,

. Each group s required to create a presentation to illustrate the following:
* The parts involved in the transmission of impulse from the affector to the eflector
* The pathway of impulses in voluntary and involuntary actions




T Detecting changes in the size of the pupil in the eye towards Iught mtenﬁrty
[ tinvaoluntary action)

Aim: To observe changes in the size of the pupil of the eye towards different
Iight intensihies

Apparatus
Mirrar and lamp

Instructions
1. Identify the pupil of the eye in Figure 1.4.

T @&

Figure 1.6

2. Observe the pupil using a mirror in bright hight., Sketch the size of the pupil,
3. Observe the pupil in dim light. Sketch the size of the pupil,
4. Compare and contrast the size of the pupils in bright and dim lights.

L]
. ® Questions
3 1. In this actity, state the stimulus and its response, Is the response a voluntary or an
involuntary action? Explain.
2. What s the relationship between the size of the pupil and light intensity?
3. What is the importance of this response?

Draw a conclusion about the changes in the size of the pupil towards light intensity.

SCIENCE INFO

The pupil in the human eye ks circular, 15 the pupl in other animals’ eya drcular as wel?
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Other than the nernvous system,
what other body systems halp
in body and nernal ongan
mavements?

Humanoid robot

@ETEM
- Science, Technology,
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Importance of the Network of Human
Nervous System in Daily Life

The network of the human nervous system controls and
coordinates the organs and parts of the body to carry
out processes in the body such as breathing and body
movements.

A damaged nervous system normally causes a person
to become temporarily, partially or completely paralysed.
For example, if the nerves in the muscles of a leg or hand
are injured, the person will face difficulty in moving his leg
or hand. In the case of a more serious problem, he might
have to depend on machines to carry out his physiological
processes such as breathing or heart beating.

Humans are blessed with a nervous system, so they
should use and take good care of it

Photagraph 1.4 Partially-
paralysed individual

1

Photograph 1.5 Paticnt wsing a breathing
machine

. State two main parts of the human nervous system.

2. (a) What is voluntary action? Give one example of a voluntary action.
{(b) What is involuntary action? Give one example of an involuntary action.

3, What happens if a person has brain injury? &4
4. What is the importance of the network of human nervous system in life?

Lo
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I Chapter 1: Stimull and Responses

mﬁﬂ“'“"ﬂ'ﬂ Responses in Humans

Humans face constant changes in surroundings.
These changes are called stimuli.
Examples of stimuli include light, sound and
chemical substances. Humans use their sensory
organs to detect stimuli. '
have five

Skin {sense of touch)

Photograph 1.6 Human sensory organs

Eye

Study Figure 1.7. Can you identify the parts of the eye? Let us learn more about the parts of the
eye by referring to Figure 1.8 on page 12,

Pupd

Figure 1.7 Front view of the eye

@ =
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What is the Colour of the Object Seen?

The retina has two types of photoreceptors: rod cells and cone cells as shown in Figure 1.9,

Rod cells are sensitive to different light intensities including faint light but are not sensitive
to the colours of light.

Cone cells are sensitive to the colours of light under bright conditions. There are three
different types of cone cells, where each is sensitive to red light, green light and blue light.

Cone cell

Figure 1.9 Photoreceptors - rod and cone cells

Ear
What are the parts of the ear and their functions? Study Figure 1.10 and Table 1.1 on page 14.

Outer ear Middle ear Inner ear

1 1 |

Semicircular canals

s mnnsesns =S

Eardrum Eustachian tube
window

Figure 110 Parts of the human ear




Table 1.1 Functions of the parts of the human car

Part of ear Structure of ear ﬂnnﬂm
Earlobe Collects and directs sound waves int the ear canal
Outer oar
Ear canal Diracts sound waves fo the sardrum
Eanrdrum (thin Vibrates according to the frequency of the sound waves
membrane) received and transfers the vibrations 1o the ossicles
Ossicles (made up of Amplify sound vibrations and transfer them to the
Midds sar three small bones) oval window
Oval window Collects and transfers sound vibrations from the ossicles
to the cochlea
Eustachian fube Balances the air pressure on both sides of the eardrum
Cochlea (contains fluld) | Detects and converts sound vibrations into nerve impulses
Semicircular canals Detect the position of the head and help 1o balance the
Inner ear (contain fluid) body
Auditory nerve Sends nerve impulses from the cochlea to the brain to be
interpreted
J
Nose

What are the parts of the nose? Study Figure 1.11.

Figure 111 Parts of the b nese
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Structure of the Mose

The nose is the sensory organ of smell. Smells are chemical ERAIN

substances present in the air. About 10 million sensory TEASER

cells for smell are located at the roof of the nasal cavity wnammﬁwmm]
as shown in Figure 1.11. nomally unable to detect smells?

Function of Sensory Cells for Smell
Sensory cells for smell are tiny and covered with a layer of mucus. Chemical substances in the

air will dissolve in this layer of mucus and stimulate the cells to produce nerve impulses. The
nerve impulses are then sent to the brain to be interpreted to determine the type of smell.

Tongue
What are the parts of the tongue? Study Figure 1.12.

Structure of the Tongue

The tongue is the sensory organ of taste, Observe the 'I SCIENCE INFO
surface of your tongue using a mirror. There are tiny = T )

nodules known as papillae on the surface of the tongue. o
The surface of a papillac is covered by hundreds of taste ::,w, that ::::;m
buds. Each taste bud contains 10 to 50 taste receptors. urnarmi taste, This is the same as
These taste receptors can detect five types of basic tastes olher basic lastes such as sweel,
which are sweet, salty, sour, bitter and umami. salty, sour and bitter, Umarmi taste
is nelated to delicious tastes such
Function of Taste Buds as the taste of meat in soups or
When food is chewed, part or all the chemical substances rmmmwm
in the food dissolve in the saliva. These dissolved chemical monosodium ghdamate (MSG).

substances will diffuse into the taste buds through their - -
pores and stimulate the taste receptors in them to produce nerve impulses. These nerve
impulses are then sent to the brain to be interpreted as sweet, salty, sour, bitter, umami tastes
or & combination of the basic tastes.

@ 58



Skin
What are parts of the skin? There are five types of receptors found in the skin. What are their
functions? Study Figure 113,

Pain receptor Cold receptor '
Detects stimul that Datects cobd stimul
CAaLSaS pain

Oil gland

Heat recaptor | 3
Detacts haat stimuli

Touch receptor
Detects touch stimi

- Fat layer

Pressure receptor l|
Detects pressure exaried

4

Figure 113 Parts of the hunuan skin

The skin is the I_ira..ﬁt sensory organ in the human 95 BRAIN
body. The human skin is made up of a thin outer layer i TEASER

known as epidermis and an inner layer known as dermis.
The skin has five types of receptors at different positions
to detect different stimuli as shown in Figure 1.13. State the
five types of stimuli which can be detected by the receptors
in the skin.
When the receptor in the skin is stimulated, nerve impulses are produced and sent through
the nervous system to the brain to be interpreted and to produce an appropriate response,

"How does the skin function as a
sense of 'sight’ for the biind?

Lied 21
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Mechanism of Hearing
How do we hear? Study Figure 1.14.

Ear canal Eardrum  Owval window — Lirgchon of sound
sound SOUNG vibrations
?;::u e | i f—] o) fe— EAGUT — Crssicle
Earlobe recenes Ear canal channals the The vibrations ana
and gathers souUnd waves to the amplified by tha =
sound waves, eardrum causing i fo ossicles and then ﬁ
vibrate sent loihe 5
cochlea through E
he oval window.
nerve narve v
impuises mpulses vibrations
Sound is . At i Chval
interpreted e el - r'naur'.uell:‘r"‘I [ Cochics | fmmm— windaow

The nerve impulses ane then sent through the auditory MNerve cails in 1he cochlea corvert the
nerve fo tha brain to be intemosted. sound vibrabons o nerve impulses.

Figure 1.14 Mechanism of hearing in humans

1. Work in groups.
2. Each group s required to present the mechamsm of heanng using

a model| prepared by the teacher,
3. Construct a flow chart that shows the direction of sound in the mechanism of hearing.

P
AN




Mechanism of Sight
How do we see? Study Figure 1,15,

1. Work in groups, based activity
2. Each group is required to present the mechanism of sight using

a model prepared by the teacher,
3. Construct a flow chart that shows the direction of light in the mechanism of sight.




Chapter 1: Stimuli and Responses

Sensitivity of the Skin on Different Parts of the Body towards Stimuli

Photograph 1.8 shows a few examples of daily activities of humans which make use of the
sensitivity of skin on different parts of the body towards different stimuli.

Photograph 1.8 Sensitivity of the skin on different parts of the body

Why are the daily activities shown in Photograph 1.8 carried out on different parts of the
body? Let us investigate this in Activity L6,

i Ty AR T e A
ARIRR, 2w i o N TR

To investigate the sensitivity of the skin on different parts of the body towards the
touch stimulus

Material
Cellophane tape

Apparatus
Ruler (30 cm), toothpick and handkerchief (or blindfold)

Sibbgshos

Instructions
1. Work in pairs.
2. Set up the apparatus as shown in Figure 1.16.

Toothpick 2

Ghsosnbbet

Cellophane tape

Toothpick 3
Toothpick 1 —

Figure 1.16

Lising the cellophane tape, attach:

* Toothpick 1 on the 0 mark of the ruler.

* Toothpick 2 opposite the first toothpick on the ruler.
* Toothpick 3 on the 0.5 em mark of the ruler,




ARG

-

Cover your partner’s eyes wnlh a handkerchlef
. Prick the back of your partner's hand with one or two
toothpicks as shown in Figure 1.17,

& Lo SEEICES

Figure 1.17

Ask your partner if he or she feels it as one or two toothpicks,
5. Mark v’ if the answer is correct and "' if the answer is wrong in the table below.
6. Repeat steps 4 and 5 three times.
7. Repeat steps 4 to & on different parts of the body such as the tip of the index finger,
elbow and arm,

Touch stimulus by using
Part of Body one hnﬂ'lpid\: two toothpicks
N N el e
attempt | attempt | attempt | attempt | attempt | attempt
Back of the
hand
o Tip of the
i index finger
e et Elbow
1wk i , 1. At which part or parts of the body s the skin most sensitive to touch stimulus? Explain
A your chservation.
x'-'{;"‘" 2. At which part or parts of the body s the skin least sensitive to touch stimulus? Explain

3. Which type of receptor is shmulated in this activity?
4, State two factors that affect the sensitvity of skin on different parts of the body

i.
ur obsenvation.
'& u yo
e
-
s lowards touch stimulus,

The sensitivity of skin towards stimuli depends on the number of receptors and the
thickness of the skin epidermis. For example, the tip of the finger is very sensitive towards
touch because at the tip of the finger, there is a large number of touch receptors and the
epidermis is thin. The tongue, nose and lips are also very sensitive to touch. The elbow, the sole
of the foot and the back of the body are less sensitive to touch, Why?

Lo @)
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il Chapter 1: Stimuli and Responses

Sensitivity of the Tongue towards Different Taste Stimuli

The tongue can detect five types of tastes which are sweet, salty, sour, bitter and umami. Each
type of taste is detected by a different receptor. Let us investigate the arcas of the tongue that
detect different tastes in Activity 1.7.

To show that the sensitvaty of the tongue towards
taste stimuli is related to the number of receptors

Materials Do not taste any chemical
Sugar solution (sweet), salt solution (salty), lime juice substance in the laboratory

(sour), strong coffee without sugar (bitter), mushroom without your teachers pemission.
soup (umami) and distilled water

Apparatus
Drinking straw, handkerchief (or blindfold) and six cups

Instructions
1. Work in paurs. Your teacher will provide each par of
students with five solutions of different tastes which are
sweet, salty, sour, bitter and umami, in different cups.

. Cover your partner’s eyes with a handkerchief.

. Ask your partner to gargle with distilled water,

. Using a drinking straw, place a drop of sugar solution

on part A of his tongue as shown in Figure 1,18,

5. Ask your partner to identify the taste of the solution
without pulling the tongue back inta the mouth.

&, Mark ‘v if your partner correctly ientfies the taste of
the solution and "x" if your partner incorrectly or fails
to identify the taste of the solution in a table as shown
below.

7. Repeat steps 3 to 6 on parts B, C, D and E.

8. Repeat steps 3 to 7 using the four other solutions
provided,

Ll B

Type of taste
Part of the ton -
9 [“Sweet | Salty | Sour | Biter | Umami
A :
B
e e B
CQuestions

. Why does your partner have to gargle each time before tasting the solutions?
. Which part of the tongue s able to identify all the tastes of the solutions?

. Which part of the tongue s most sensitive to taste? Explain your observation.
. Which part of the tongue s least sensitive to taste? Explan your obsanaton.

. What conclusion can you draw from this actnaty? Aty
e T e 5 T
B " géﬁé ik

N g

i L B s
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“ Different Areas of the Tongue are More
Sensitive to Specific Taste

Arcas of the tongue are sensitive to all five tastes.
However, different areas of the tongue have
different sensitivities towards specific taste. For
example, the area in front of the tongue is more
sensitive to sweel taste whereas the sides are more
sensitive to sour and salty tastes. The area at the
back of the tongue is more sensitive to bitter taste.
The area at the centre of the tongue, however is
more sensitive to wmami taste. Study Figure 1.19.

Figure 1.19 Different arcas of the tongue

@ BRAIN dre more sensitive fo specific taste
TEASER

ch:.-.f.'aduys. then = a toothbrush
equipped with a tongue cleaner. Does
the use of the longue cheaner reduce
the sensiiity of the tongua?

Combination of the Sense of Taste and
the Sense of Smell

Look at Photograph 1.10. Can the child enjoy the fried
chicken? Does the sense of smell play a role when a
person tastes food? Let us investigate this matter in Photograph 1.10 Food caten
Activity L8, withaur smelling

To investigate the relationship between sense of taste and sense of smell

Materials
Cordial dnnks of different flavours (grape, orange, mango, strawberry) and distlled water

Apparatus
Handkerchief (or blindfold) and cups

Instructions

. Work in pairs, Your teacher will provide each pair of students with cordial drinks of
different flavours such as grape, orange, mango and strawberry in different cups.

. Cover the eyes of your partner with a handkerchief and ask him to pinch the nose as
shown in Photograph 1.11.

. Give your partner a cup of distilled water and ask lum to gargle.




comectly in a table as shown below.
v* 6. Repeat steps 3 to 5 using cordial drink of
o other flavours.
: 7. Repeat steps 2 to & without pinching the nose,

o Condition Flavour of cordial drink
¢ : of the
B nose | Orape | Orange | Mango | Strawberry Photograph 1.1

3 =L
Pinched ;

DR :

-4 -4 -. Y ra
. S :': Without — Cﬂ"rfﬂk
gy being Make sure your pariner is nat

. pinched allergic to all the flavours of the
: Questions
g 1. Under what condition 1s your partner able to wdentify the flavours of the cordial
P drinks more easily, with his nose pinched or not being pinched?
! g 2. State one inference based on your answer,
» 3. Why should your partner's eyes be covered in this activity ?
» 4. Why does hot food taste better?
L]

. Give your partner a cup of grape-flavoured

U

4 ,.I Lhﬁ““*;:::":l

\.' i e} *

) hL '-".'}F ﬁr B E N
“f'?“ AT

cardial dnnk and ask him to identify and state
the flavour of the cordial in the gven cup.
Mark v if your partner answers correctly and
‘w’ if your partner is unable or fails to answer

@cu.s:uuy

The judges ina cooking competition as shown in

Photograph 1.12 use several types of senses,

(a) State the types of senses used by the judges
to carry out thewr evaluation.

(b) What sensory organs are related to the sense
of taste?

Photograph 1.12

Have you ever carmed out the daily activity as shown

in Photograph 1,137

[a) What s the combination of senses used in this
activity?

(b} What s the importance of the combination of
SENsS0ry organs in carrying out this activity?

Photograph 1.13

&5
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How do Limitation of Senses, Defect in Sensory Organs and

Ageing Affect Human Hearing and Sight?

Audio visual which combines the senses of hearing and
sight, plays an important role in daily life. Let us investigate
how limitation of senses, defect in sensory organs and
ageing affect the sensitivity of hearing and sight of humans.

' Limitations of Sight

Limitation of sight is the limitation in the ability of the eye

SCIENCE INFO

Audio visual refers (o the use
of two companants, Sound
component (audio) and graphic
component (wsual).

to see objects. We cannot see very tiny objects such as microorganisms as well as very distant

objects such as planet Jupiter. Limitations of sight include optical illusions and blind spot.

Optical Hlusions
* @
F\f MR L .XI
L

3 00

QA

(a) Which line is longer? (k) Which spot in the

centre is larger?

() Are the sides of the square
straight or curved?

Figure 1.20 Optical illusions

Look at Figure 1.20 and answer
the questions given. Check your
answer using a straight ruler. Is your
answer correct or wrong? Why?

Optical illusion occurs when
an object that is seen differs from
its actual state, Optical illusion
occurs because the brain is unable to
accurately interpret the object seen by
the eye due to distractions around the
object. Look at Figure 1.21.

Loy

|—
KI'M

Optical Hlusion Without optical illusion
P R P R
Q 5 Q 5
With distractions around Without distractions around
straight lines PQ and RS straight lines PQ and RS

Figure 1.21 Factor causing an optical illusion

L)



Chapter 1: Stimuli and Responses

Blind Spot
Refer to the blind spot shown in Figure 1.8 on page 12. Why are images that fall on the blind
spot invisible?

We are unaware of the presence of the blind spot in the eye because it is not possible for the
image of the same object o fall on the blind spots of both eyes simultancously. Carry out the
following simple activity to investigate the blind spot.

i, -:'.1 .
T o
h ]
Figure 1.22 Investigating the blind spot

Instructions
1. Hold this book with your right hand and straighten your arm.
2. Cover your left eye and look at the cat in Figure 1.22 with your right eye.
3. Move this book slowly towards your eyes. Does the bird disappear from your sight al a

certain position? Why?

Photograph 1.14 shows examples of various devices used to overcome the limitations of
sight. Name these devices, Gather information on the use of these devices from the Internet,

magazines, books, newspapers and other sources. Discuss the -
information gathered. Present the findings of your /

discussions collaboratively using multimedia
presentation.

K

— _——___‘
Scanning electron microscope Ultrasound machine X-ray machine

Fﬁlﬂﬂxrdplr I.14 Examples l[f-]'rrn'n ter overcome i fations |.!_r'sr:_'ﬂrj'

-, &5
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Defects of Sight and Ways to Correct Them

Diefects of sight include short-sightedness, long-sightedness and astigmatism. How can these
defects of sight be corrected? Study Table 1.2,

Table 1.2 Diefects of sight amd ways fo correct them

Short-sightedness
{a) Inability o see distant objects clearky Short-sightedness can be corrected using
I'h}pinrl:thuhwhluwhmmh concave lens.

image is focused in front of the retina.
{c) This delect is caused by the eye lens being
too thick or the eyeball being loo long.

Eye lens too thick

Distant obpect

Image formed
in front of the retina

Eye lens too thin

Mear obpect

Image formed 1 ormed
. : Comvex mage
behind the retina lens o the reting

Eyebull oo short

Near object

54



Defect of sight

il Chapter 1: Stimuli and Responses

Astigmatism

(a) Seeing part of an object clearer than the rest
of the object.

(b} This defect is caused by the uneven curvatune
of the comea or eye lens.

1 1 1
AN || L
O — e

P 1A
B ] f E %ﬁs 7]

Figure 1.23

Test your eyes by looking at Figure 123. Can you
see all the lines clearly? If you cannol, you have

astigmatism.

Astigmatism can be comected using cylindrical

lenses.

b
1

Cylinadrical lens

F.

Limitations of Hearing

Limitations of hearing are limitations in the ability of the
ear to hear sound. We can only hear sounds of frequencics
between the range of 20 Hz to 20 000 Hz The cars are
unable to detect sounds which lie outside this frequency
range. The frequency range of hearing of every individual
is different. When a person gels older, the frequency range
of his hearing gets narrower as his cardrum becomes less
elastic. Examples of devices invented and used to overcome
the limitations of hearing are shown in Photograph 1.15,

EY oday in history

Thea first stathoscapa made of
wood was invenied by Rana
Lasrnec at Necker-Enfants
Malades Hospital, Paris in 1816,




* Defects of Hearing and Ways to Correct Them

Defects of hearing occur when the sense of hearing of a person does not function well Defects
of hearing are normally caused by damage to the ear due to infection by microorganisms,
injury, ageing process or continuous exposure to loud sounds.

Damages to the outer ear and middle ear can be corrected easily. For example, the
clearing of foreign objects in the car canal. Punctured eardrum and damaged ossicles can also
be corrected using medicine or surgery. Damage to the inner ear is more difficult to correct
A damaged cochlea can be corrected using a cochlear implant but a damaged auditory nerve
cannot be corrected using medicine or surgery.

Photograph 1.16 shows how innovation and technology are applied to invent smaller and
more sophisticated hearing aids.

Photograph 1.16 Advatrrcerments fn hrecering wids

The Five Senses - a Gift

The five senses is a gift from God that we should
appreciate. However, unhealthy lifestyles and high risk
careers can affect the sensitivity of the sensory organs.
Based on Photographs 1.17 and 1.18:
« name the sensory organ whereby the sensitivity is
affected in cach situation
» describe how each situation can affect the

sensitivity of the sensory argan

s wihiat e '”w dmpops ul'r::'-.lt':ig‘..' Photograph 1.17 Unhealthy lifestyle
measures taken to
maintain the safety and
health of the sensory organ
in cach situation?
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1. Work collaboratively in groups.
2. Each group is assigned by your teacher to create a multimedia
presentation such as M5 PowerPoint or animation on one of the
following topics:
» Oiptical illusion and blind spot
* Various types of audio visual defects such as short-sightedness, long-sightedness,
astigmatism and defects of heanng

* Cormection of audio visual defects using concave lenses, convex lenses and
hearing ads

* Examples and effects of unhealthy lifestyles or high risk careers that can affect the
sensitivity of the sensory organs

* The five senses - a gift and the importance of practising safety and healthcare of
the sensory organs

Light

Aqueous Humour §

Ty

b-.m - ¥ . Eye lens : p | Vitreous Humour

L @ b—| Optic nerve i_p

2. Which structure of the ear, if damaged, will not influence the mechanism of hearing?
3. Where is the sensory cell for smell located?

4. State the five tastes that can be detected by the tongue

5. State two factors that influence the sensitivity of the skin to stimuli.

6. (a) State the type of stimulus that can be detected by the tongue.
(b) Explain how the stimulus in question 6(a) can be detccted. &4

R



Stimuli and Responses in Plants

After a week...

Why Is the stimulus given

Wil a plant grow faster [Hﬁlk} plant, pleass grow 1aslar.']
il w tak o it?

Like humans and animals, plants can also
Responses of plants
detect stimuli and respond to them. The i

stimuli that can be detected by plants include

light, water, gravity and touch. The responses . (
of plants can be divided into two as shown in ( Tropism ) ( Maslic r'rll:wernentj
Figure 1.24.

Figure 1.24 Responses of
. plants to stinudi
Tropism

Tropism is a directional response of plants to stimuli such as light, water, gravity and touch
coming from a certain direction. A certain part of a plant will grow towards or move away from
the detected stimulus. The part of a plant which grows towards a stimulus is known as positive
tropism whereas the part of a plant which grows away from a stimulus is known as negative
tropism. The directional response of plants normally occurs slowly and less significantly. Let us
carry out Experiment 1.1 to determine the direction of response of plants to light, water, gravity
and touch,

_‘J Experiment 1.1

0 Response of plants towards light or phototropism

Alm: To study the response of plants to light

Problem statement: Which part of plants responds to light?
Hypothesis: Shoots of plants grow in the direction of hght.

Variables

{a) manipulated vanable : Direction of light towards the shoots of the seedlings
(b) responding vanable : Direction of growth of the shoots of the seedlings

(e} constant variables  : Seedlings of the same type and height, volume of water

Lo (131 (132 ) (133 )
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il Chapter 1: Stimuli and Responses

Materials

Green pea seedlings, soil, water and three boxes (one box with an opening at the top and
two other boxes with openings at the side)

Apparatus
Three beakers

Procedure
Light  Green pea
@ seedlings

Light ::)I J

-~ fheaker — Heaker

Baox A Hox B
Figure 1.25

1. 5et up the apparatus as shown in Figure 1.25.

2. Obsarve and sketch the positions of the shoots of the seedlings in boxes A, B and C.

3. Keep all three boxes in the laboratory for five days, Keep the soil moist by watenng it
with the same amount of water daily.

4,

After five days, observe and sketch the posinons of the shoots of the seedlings in
boxes A, B and C.
Conclusion
Is the hypothesis accepted? What is the conclusion of this expenment?
Questions
1. What 15 the stimulus used in this expenment?
2. State the part of the plant that responds to the stimulus.

3. Does the part of the plant in question 2 show positive or negative phototropism?
Explain your answer.

aﬁuqumufplmistugrau’rtywpnmphm
Aim: To study the response of plants to grawty
Problem statement: Which part of plants responds to gravity?

Hypotheses: (a] Roots of plants grow in the direction of gravity.
{b) Shoots of plants grow in the opposite direction of gravity.

Variables

(a) manipulated variable : Position of the seedlings relative 1o the direction of gravity

(b) responding variable : Direction of growth of the roots and shoots of the seedlings

{c) constant vanables : Presence of water, absence of ight, seedlings with straight
roots and shoots

Materials

Green pea seedlings with straight roots and shoots, moist cotton woal and plasticine

) @32 @33 L‘%@




Apparatus
Petni dish
Procedure
1. Set up the apparatus as shown in
Figure 1.246. Make sure that the green
pea seedlings are arranged in different
positions in the Petn dish,
2. Observe and sketch the position of the

Petri dish
Maist cotton wool
Seedlings with

shoots and roots of the seedlings in the #iraight roots and
Petri dish. shoots

3. Keep the apparatus in a dark cupboard for
two days.

Plasticine

4. After two days, observe and sketch the
position of the shoots and roots of the
seedlings in the Petri dish,

Figure 1.26
Conclusion
Are the hypotheses accepted? What is the conclusion of this experiment?
Questions

1. Why is the apparatus kept in a dark cupboard?
2. Based on your observations, state the direction of growth of the:
{a) shoots of the seedlings
(b) roots of the seedlings
3. Do plants show positive geotropism or negative geotropism? Explain your answer.

a Response of plants to water or hydrotropism

Alm: To study the response of plants to water

Problem statement: Which part of plants responds to water?
Hypothesis: Roots of plants grow in the direction of water,

Variables

(a) mampulated vanable : Presence of a source of water

(b) responding vaniable : Direction of growth of roots of seedhings

(e} constant vanables  : Gravity, absence of hght and seedlings with straight roots

Materials
Green pea seedlings with straight roots, moist cotton wool and anhydrous calaum
chlonde
Apparatus
Reugh wire gauze and two beakers
Procedure
1. Set up the apparatus as shown in Figure 1.27,
2. Observe and sketch the positions of the roots of the seedlings in beakers X and Y,
3. Keep both beakers X and Y in a dark cupboard.
4, After two days, observe and sketch the positions of the roots of the seedlings in
beakers X and Y.

L ) @) @5)



il Chapter 1: Stimuli and Responses

:___________...Mnm cottan mnl-.._______‘_:

— Seedlings with straight roots —y .:_:

| K\Mwm gauze — s ey

Waler
Anlvydrous calcium
chloride
Figure 1.27
Conclusion
Is the hypothesis accepted? What is the conclusion of this expenment?
Questions

1. What 15 the stimulus used in this expenment?

2. State the part of the plant that responds to the stimulus.

3. What is the function of the anhydrous calcium chlonde in beaker Y7

4. Does the part of the plant in question 2 show pasitive or negative hydrotropism?
Explain your answer,

Plants need to be responsive towards stimuli such as light, gravity and water so that they
can respond appropriately to ensure their sustainability and survival. Why do plants need
light and water? Name one stimulus that can be detected by plants but not investigated in
Experiment 1.1.

Phototropism

Phototropism is the response of plants
towards light. Shoots of plants show
positive phototropism which is growth
towards the direction of light
(Photograph 1.19). As plants need light
to carry out photosynthesis, positive
phototropism ensures that shoots and
leaves of plants obtain enough sunlight to
mike food through photosynthesis, Fhotograph 1.19 Shoots of plants show

positive photatropism
Hydrotropism

Hydrotropism is the response of plants
towards water. Roots of plants show
positive hydrotropism which is growth
towards the direction of water (Figure 1.28).

Positive hydrotropism allows roots : Positive
of planis to obtain water to carry out w
photosynthesis and absorb dissolved mm

mineral salts to stay alive, ! — o ke

Figure 1.28 Roots showing positive fydrotropism
1) as2 s, L
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. geotrapism
Geotropism is the response of plants towards gravity, | (Growin the
Roots of plants show positive geotropism which is direction of

downward growth towards the direction of gravity. gravity)
Positive geotropism allows the roots of plants to grow
deep into the ground to grip and stabilise the position
of the plant in the ground. On the other hand, shoots
of plants show negative geotropism which is upward
growth in the opposite direction of gravity. Negative
geotropism allows the shoots and leaves of plants to
grow upwards to obtain sunlight for photosynthesis
(Figure 1.29).

“ Thigmotropism

Figure 1.29 Roots show positive
geotropism whereas shoots show
f]l}"ﬁrrll'rl' gl.'l";ﬂ'l:lf'ﬂ m

Thigmotropism is the response towards touch, Tendrils or twining stems show positive
thigmotropism when they cling onto whatever objects or other plants they come into contact
with (Photograph 1.20). This response enables plants to grow upwards to obtain sunlight and
grip objects to obtain support. Roots show negative thigmotropism since they avoid any object
that obstructs their search for water.

A .......--I‘ [\

(a) Cocumber plant has tendrils that twine (b} Moming glory plant has stems that twine
around objects in contact with it around objects in contact with it

Photograph 1.20 Tendrils and stems which twine around oljects show positive thigmatropism

Nastic Movement

MNastic movement is the response towards a stimulus
such as touch but does not depend on the direction of

i . REERs . Mastic movement RN
the stimulus, What are other stimuli that can cause nastic ol the Mimosa sp. & i
movement? Why is nastic movement not a type of tropism? f@ 1
Mastic movement occurs more rapidly than tropism. For \
— ph

example, the Mimosa sp. responds to touch by folding its
leaves inwards when touched as shown in Photograph 1.21.
This nastic movement serves as a defence of the Mimasa sp.
against its enemies and strong wind,

L340 @b &)
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Photograph 1.21 Nagic movement of a leaf of Mimosa sp
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To investigate responses of plants in different situations .

: |+ CPS
The responses of plants towards Earth's grawty and [* Inguiry-based
the penod of exposure to sunhght in a day
influence the growth of shoots and roots of plants,
These ensure the sustainability and survival of the
plants,

At the International Space Station (155), scientists
investigate the growth of plants in the following
situations:

{a) Mo grawity
(b} Period of exposure to sunlight

Instructions

1. Work in groups.

2. Gather information on the results of the
investigations of the scientists on the growth pattern of shoots and roots of plants
towards shmuh {grawvity and sunlight).

3. Present the outcome of the discussion of each group using multimedia presentation.

Photograph 1.22 A scientist carrying
out imvestigations af the 158

‘rii;‘iiﬂ;.'iﬂii'.ll'lji'aia-q-‘;!-’
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W & Formative Practice &/
L. (a) What is tropism?
(b) State the type of tropism towards the following stimuli:
(i) Touch
(ii) Gravity
(1ii) Light
2. (a) Which parts of a plant show:
(i) positive phototropism?
(ii) positive geotropism?
(iii} positive thigmotropism?
(k) What is the importance of hydrotropism to plants?

3. Swmte one similarity and one difference between the responses of tropism and nastic movernent.

J3d ) 132 ) (133 [LJ.E
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Importance of Responses to Stimuli in
s

Stereoscopic and Monocular
Visions

What s the importancs
of the location of oyes 1o

Study Figure 1.30 to understand
humans and animais?

stereoscopic and monocular visions,

Table 1.3 shows the charactenistics
and importance of stereoscopic and
monocular visions in animals,

# Hurmans and animals such as cals and
owis have a pair of eyes located in front
of their head.

s They have slersoscopic vision.

Large

overlap

D Field of monocular vision
B Ficld of stereoscopic sision

(a) Stereoscopic vision

* Animals such as rals, chickens and
rabits hive a pair of eyes located on
opposits sides of thair head.

# Thery hanes monocular vision,

overlap

D Faeld of monocular vision
B Ficld of stereoscopic vision

{b) Monocular vision

Figure 1.30 Stercoscopic and monoculur visions

Loy
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Chapter 1t Stimuli and Responses

Table 1.3 Differernces between stercoscopic and monocwlar vision

Stereascopie vision

[ Monocular vision

Both eyes located in front of the head.

| Both eyes located at the sides of the head.

A narrow lield of vision.

A wide field of vision,

Fields of vision overlap to a greal extent.
Overlapping fields of vision produce vision
in three dimensions.

Fields of vision do not overlap or overiap only
slightly.

Three dimensional images formed in the
ovarlapping lields of vision allow the distance,
size and depih of objects to be estimated
accurately.

Two dimensional images formed in the non-
overapping fields of vision prevent the distance,
size and depth of objects from being estimated
accurately

The ability to estimate distance accurately helps
animals 1o hunt,

A wide field of vision helps animals to delect their
enemies coming from any direction.

Humans and mos! predators have steneoscopic
Vision.

Stereophonic Hearing

What is the importance of having a
pair of ears 1o humans and animals?
Stereophonic hearing is hearing
using both ears. Stereophonic
hearing allows us to determine the
direction of the sound accurately.
Look at Figure 1.31.

The importance of stereophonic
hearing to humans is to determine
the location of a source of
sound. Stereophonic hearing
helps predators to determine the
location of their prey. Conversely,
stereophonic hearing also helps prey
to determine the location of their
predators and to escape
from them.

23 BRAIN
b A

How does the sar funclion as a
sanse of "sight” for the Blind?

Most prey have monocular vision,

The dfference n time and loudness of the
sound recaived by both ears s detected by
the brain which then allows us 1o delermine
the direction of the source of socund which is

from the right,
Lo
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Hearing Frequencies of Animals : ICAN

Different animals can hear sounds of different frequencies

as shown in Figure 1.32. Frequencies of sounds thal can
be delected by the human ear
are lmited to the range of 20 Hz
to 20 000 Hz.

Dolphin
40 - 100 000 He

FaAnge

Blephant
16 = 12 000 He

Bat
2 000 = 110 000 Hz

1. Work collaboratively in groups.

2. Each group will be assigned by your teacher to create a
multimedia presentation such as M5 PowerPoint or animation on
one of the following topics:

(a) Stereoscopic and monocular visions in animals
(b) Stereophonic heanng
(c) Different heanng frequencies for different animals
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Sensory Organs Ensure the Survival of
Animals on Earth

Responses to stimuli ensure the survival of animals on
Earth. The sensory organs and responses of several animals
are shown in Photograph 1.23. Carry out Activity 112 to
investigate the sensory organs and responses of several

Elecinc field of an gectric el
hitpedBt sasbadl. com/sc30E9

. Work in groups.

2. Each group is required to gather information on how responses of animals in
Photograph 1.23 are able to ensure their survival on Earth,

3. Discuss the information gathered.

4. Present the outcome of the discussion af each group in class using

multimedia presentation,

1. State two types of vision of animals.

2. State the factor that determines the type of vision of animals.

3. What is the type of vision of a primary consumer? Give your reasons.
4. What is the importance of stereophonic hearing?

5. In the dark, Azman can determine the location of a mewing cat. Explain how Azman is
able to determine the location of the cat. @4

L) ~2
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Chapter 1t Stimuli and Responses

Self-reflection

Alter studying this chapter, you are able to:

1.1 Human Nervous System
Describe the structures and functions of human nervous system through drawings,
Make a sequence to show the pathway of impulses in voluntary and inveluntary actions.
| Justify the importance of human nervous system in life.

1.2 Stimuli and Responses in Human

Draw the structures of sensory organs and explain their functions and sensitivities towards
stimuli.

| Explain the mechanism of hearing and sight through drawing.
Relate human sensory organs to the sensitivity towards various combination of stimuli.
Explain through examples how the limitation of senses, defect in sensory organs and ageing
affect human hearing and sight.

| Justify how innovations and technologies can improve the ability to sense in sensory

Organs.
1.3 Stimuli and Responses in Plants
Describe the parts of a plant that are sensitive towards stimuli.

| Justify how responses in plants ensure their sustainability and survival.
Carry out experiments to study responses in plants towards various stimuli.

1.4 Importance of Responses to Stimuli in Animals

Explain with examples the types of sight and hearing in animals,
Communicate how sensory organs ensure the survival of animals on Earth,

(-]:-tc Summative Practice ﬁ

Answer the following questions;

1. Mark ‘v for the correct statement and *%’ for the incorrect statement about the human
Nervous system.

(a) The peripheral nervous system is made up of nerves connecting the
brain with the spinal cord.

(b} Without a functioning brain, voluntary actions cannot be carried out.

(€) Playing badminton is an inveluntary action.

(d) Impulses can only be interpreted by the brain,

Lo
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2. Figure 1 shows structures P, Q and R of the human nervous system.

P:

Label P, Q and R in Figure 1.

3. Figure 2 shows responses A and B of the eye.

Response A Response B

Figure 2

(a) State the responses shown in Figure 2.

(b) State the stimuli that cause these responses,

(c) How do the stimuli cause these responses?

{d) These responses protect the eye especially the retina by preventing light of excessive
intensity from entering the eye. During the solar eclipse, explain why we should
observe this event on the water surface in a basin of water. S5k

4. In a science class, Azura studies the mechanisms of hearing and sight.
{a) Draw one flow chart that shows the pathway of sound from a source of sound entering
the ear.
(k) Draw one flow chart that shows the pathway of light from an object entering the eye.

Loy
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il Chapter 1: Stimuli and Responses

5. Figure 3 shows the structure of the human skin.

{a) Label X and Y in Figure 3.

(b} Explain why thl:fi&crlip and not the palm of the hand is used to detect
Braille symbals.

{e) Mazlan classifies the tongue as skin that possesses taste receptors. Do you agree
with the dlassification of the tongue as skin? Explain your answer.

6. (a) What is the importance of the sense of smell when we are in the science laboratory?
Give one example. S5
(k) Why are dogs in police units trained to detect the presence of drugs kept in bags? &8

7. (a) State two responses in plants that help photosynthesis,
(b) How do the two responses of plants in question 7(a) help photosynthesis?

8. (a) Mame the type of vision of an eagle.
{b) What is the importance of the type of vision in question 8(a) to the survival of
the cagle?

[TETTETTOTE a—

9. Pak Dollah who is ]ung-sighl:cd tbrgnl to hring his
glasses during breakfast in a restaurant. You are
required to invent a lens to enable Pak Dollah to

read the newspaper. Your invention must make use
of the materials shown in Figure 4. &8




