£77) MACHINES

Wow, the house
is so clean! Thank
you, everyone.

Machines help to simplify human work.
How do machines help to make our lives
more comfortable?




@ MACHINES AND LIFE

Machines are tools or equipment that help us do our work easier
and faster. Let us follow the situation below.

need to combine these paper
£—\]| sheets to make a scrapbook.

Use a stapler. The
stapler has staples.
A staple is a wedge
21 that can make
holes and combine
the paper sheets.

b

Mome other tools that can be used o
prepare your scrapbook and stale the
uses of those tools. qth: -
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APPARATUS AND \ Dust roller, marker pen, tap, mechanical pencil
MATERIALS sharpener, nail clipper, scissors, toy tractor, and

2. Identify the function of the tool
and the type of simple machines
in the dust roller.

3. Disossemble and 4, Sketch the dustroller 5. Observe other
reassemble the dust and label all the simple tools such as tap,

roller to understand machines in it. mechanical pencil
its function. sharpener, nail v
Q Iul What is the function of each ool that yau ﬂgp:;aﬁsmu
have observed? repeat steps 2 fo 4.
(b} How do the simple machines in the fool
enul:le rt 10 funmun'?

Taudwsnmusauﬂ'mrmdshasﬁﬂﬂm
¥ 1ools stoted in his activily. |



@ COMBINATION OF FUNCTIONS
. IN SIMPLE MACHINES
There are several simplemachines with differentfunctions that are combined

in a tool to enable it to function well. Let us understand the combination of
functions in simple machines in the tools as shown below that enable them

to function.
Wheel and axle
The wheel and axle
at the hand crank -
make this tool easier
to be tumed. The Wedge
crank needs fo turn -~ The wedge in the
so that the wedge mechanical pencil
can functionto sharpener allows the
sharpen the pencil. pencil to be sharpened.
mechanical pencil sharpener
Lever

Mail clipper is a lever. The position
of the load is at the nail whereas
the position of the force is at the

thumb. The fulcrum is located ever J/ force ——
between the load and the force P ir . o
that allows the nail clipper /
to function.

Wedge

The function of the

wedge at the cutter

is for cutting the nail.

nail clipper

Can this nail clipper function if there is no A
combination of lever and wedge? J;
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Gear —— Screw

The gear in this wristwatch The screw is used to fasten
is used fo move and turn the the components of the
hands of the wristwatch. wristwatch.
Wheel and axle
The wheel and axle at

the crown is for setting
the wristwatch.

What will happen if the
wristwatch has no gear
L and screw?

Wedge

The wedge at the
saw is used for
cutting tree branches.

Screw

The screw is used Pulley

to fasten the parts The pulley is
of the pruning saw. used for pulling
£\ the wedge of the
’;‘II /| pruning saw pruning saw.
L% i\ = Explain the combination of functions in simple
y N == | | machines for another tool, which ensures that

|| the tool can function well. ) =
| KM




THE IMPORTANCE OF COMBINATION
OF SIMPLE MACHINES

Let us observe the situations below to understand the importance of
combination of simple machines in a tool.

Oh, how do [
pedal this bicycle?

i Gh nolimmuse )
= the sCissors anymore
a

= Why can't the scissors '
be used?

The combination of simple machines in a fool is 1. !
important fo ensure that it can function well. Why? J/

s_h N

_C;:!n SCrEws ﬁm_cﬂ-un“if there are

222 ' ?
P{E_} m»% “ # no spiral or thread grooves? -




@ THE IMPORTANCE OF INVENTING TOOLS

WITH SUSTAINABLE CHARACTERISTICS

The use of tools in many fields help to make our jobs easier and faster in
our daily life. Let us follow the story of Ana and her mother to understand
the importance of inventing tools with sustainable characteristics.

~ ('oh, it is not difficult §
to make it! I cut
these potatoes

using a special
cutting machine.

o0 |
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Wow, mother! The shape of - : == v
these potatoes is inferesting. e" Ay - .
It must be difficult for you to *""r (111 'i fff:{g{,g\;i it
make it. .

i el
Look. Anal There are
i o lot more interesting




Wow, that's great! That's why
you can work quickly.

Actually. this grater is a sustainable
machine. This machine can simplify
work, save time, and is safer to use
compared to a knife. Furthermore,
it is easy to clean.

i | R
The washing machine, the vacuum

| cleaner, and all the tools in this kitchen
are also sustainable machines,




Ana, please throw away the

into the big bin outside. heavy plastic bag! Wouldn't it be better
if our waste bin is installed with wheels
‘ to make it easier for us to push it to the

big bin outside of the house?

1 | -

I agree. Ana. This waste
bin has no characteristics
of a sustainable machine.

characteristics. What are those characteristics?

{Everg tool that is invented should have sustainable J

The invention of tools with
sustainable characteristics
is important to make our
job easier, faster, as well
as save time, cost, and
energy.

In any industries. the
use of sustainable tools
can increase the quantity
and quality of product
manufacturing.

Industrial products can
then be managed more
efficiently, faster, and safer
with minimal cost.

LEH
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Let us continue the story of Ana and her mother.

I will buy a new waste bin
sometime later.

There's no need, mother! Our waste bin
" | works fine. Besides, this waste bin is big that
its inner space can be separated into paris

for recycloble materials or compost. If's just
the design that needs some improvement.

Based on the characteristics of
sustainable tools, help Ana to e
improve the design of the waste bin. | H 5

o ronaenurry: VAT O
e FUN ACTIVITY | SUSTAITIARLE TEEN

#
APPARATUS AND | Marker pens, pencils, coloured Qo
MATERIALS pencils. At paper. and manila card.

|. Discuss several designs of waste bins.

2. Select the best design and sketch it on the manila card.

3. Discuss the improvemnents that can be added to the sketch.
4, Presem 1he result of your group’s discussion.

Iui Whu! are the importance of inventing fools wnh susmlnuble
characteristics?

(b} Relate the importance of the sustainable characteristics d|scus:;ed

to the design of your waste bin.




Y FuNscience VARG
CONATNER]

Build an adhesive tape container

r d

Adhesive tape
containear

using adhesive tape, marker pens, e CH, 0]
small knife, ruler, pencil sharpener, r‘:""‘\ % /? “11?*
screwdriver, hot glue gun, cardboard, - ’ \ e,
ice cream sficks. and skewer stick. N W)

I. Sketch a circle on the cardboord 2. Cut the cardboard into two similar
based on the size of the adhesive shapes. Label thern as A and B,
tape. Then. skeich the shape
around the circle as shown in
the picture.

5 G

F 3 H
£ TE-TR
'_;t D E .'E E -
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3. Measure sections C, D, E, F, G and H on the cardboard according fo the
measurements as shown in the pictures. Then, cut each part.

AZEnes)
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4. Unscrew the wedge from the pencil 5. Paste the ice cream sticks that have
sharpener using a screwdriver, been cut into smaller pieces onto
Paste it onto the end of section G. the end of section H.

TR '\

6. Then, paste sections C, D, E. F, G 7. Combine cardboard B as shown in
and H onfo cardboard A os shown the picture.
in the picture.

8. Sketch two circles according tothe 9. Insert a skewer sfick info the

inner shape of the adhesive tape. middle of both circles. Then, insert
Then, cut the circles out and make the circles into the middle of the

holes in the middle of the circles adhesive tape.

- 10. Next, fasten the adhesive tape to
the adhesive tape container as
shown in the piciure.

Il. Decorate your adhesive
tape container.




a_@mmunsﬂscrluﬂ

I. Machines can simplify the daily work of humans.
2. The combination of simple machines in a tool with different functions
enables the tool to function well. For example:

Ty
m—"y lever force

fulerum
= load
e

wedge ’ "

Y

mechanical pencil sharpener nail clipper

3. The characteristics of inventing sustainable tools are as follows:
suitability of the materials.

longer life span.

easy o maintain.

low cost and save money.

environmentally friendly.

safe to use,

4. The invention of tools with sustainable characteristics is important to
make our job eosier. foster, as well as save time. cost, and energy.

HFImiNoTesT
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Answer all questions in the Science exercise book.
I. Match the tools to their correct functions.

making holes fransportation

4
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2. Identify the tools and simple machines as shown in the pictures below:

=

. The picture shows a tool with the combination of several

-

. Using two examples of tools, explain the importance of the combination

of simple machines in those fools.

. Which of the following tools is more sustainable to sharpen a pencil?

Explain.

mechanical
pencil sharpener

. While lifting heavy packages to a higher place,

Amir only uses a simple pulley. After a while, the rope

on the pulley broke,

{a) In your cpinion, why did the rope on the pulley break?
(b) Suggest ways for Amir 1o solve the problem.

types of simple machines to enable it to function well.

{a) Identify the tool and the combination of simple
machines in i,

(b] What is the importance of the combination of functions in
simple machines identified in this tool? Explain.

lc) Mame another ool that is more sustainable and has the
same function as this tool. 5

The following are fwo tools with various uses.

la) Identify each tool and its
sustainable characleristics.

(b} What are the imporfance of
inventing tools with sustainable
characteristics? Describe.




ANSWERS AND REFERENCES

Suggedhed orawar Tar HOTS ipage 51
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Suggested answer for HOTS [page 25]

pushing. ond others.
MIMD TEST [poges Gd-08)
I ol Sl (1] ]
Il Bockbons el Hiand B

i Log bone
e

Lol

Joiris oioer movemant and fedbling of tha body.

X Pumps bood to e lengs and B whils body
¥ Tronzsports biood hroughout the body
I Tronsports asygen, fuiionts, woler, ond wisthy products

(EE) C-)—

ol rsrends. i weoske producis.

i

arenng the rachea. This wil maoke besathing difioa and dienops e
nedpraliny wlem
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Suggested answer for HOTS ipoge 33}

} Thick and herd shin con protec! P onimals o boieg gripped or bun
i 'when chiocked by e enemies

[t Homons.

i Suggested answer for HOTS (poge 54|

i Puforfish chen BRCOMma peoy Decouse el prodaions or nol awor of
This hared bt 37 bisnis. Mone bonad miaar That thasg on mor joinky
between e hond bones thal erable Secbiey of e honds 1o perlom -
warloud loska wech o3 gripging. holding. squeating, pinching, pullng.
i moved

: Suggested answer for HOTS (poge 57)

Procioiory hove B owh Bpcls charororiises 1o probed! fhinmdahet
H ‘Enokes ond spiders hawe venom That con l thesr enemiss and proy
i Toghs hawe sharp boaks ond claws whils lions have sharp coninas ol
i chows 1o leor ovoy the meat of thelr enomies ond prey.

© Tha thick kager of ot octs 05 @ heat insulafor whiss fhe fhick ur frogs heat
T e body. These specilc characienaiics help o profec! the animals
: o @adreir ooid visiha

| Supgested answr for HOTS (poge 65]

i Epgs that o nof tokon cone of by e porones hove specilc

i ehirockeiiie bo proled! thamsshves. Mobguiless kny o kol ol iry eggt
it o hidden in e woler. Turfies loy o kege rumbes of oggs of fhe
+ beoch of ighl balors Butying therm in the send

e shorp spines on e puflerish's bodies bofons By inflcls due &
T Broal Pufferish oo olsa nolural prey 1o shorks ond 500 Snokes.
Humans alto o puflerish od on eole delicocy aber the poison &
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Miind Test jpoges 91-92]
15 =
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Tl Tt hord sl
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5 jol The cat kailed 1o coich the keord becouse i only manoged 1o
eaich the keard's detached sl
R Dulaching it tol.
k] Tha kpaed detoched B3 1ol o decosve ha ool
i Dclopus.

& = Producers one ving Bings fhal make hir swn loed
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i e
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Suggested angwer for HOTS (poge 108)

mmmmmnhmhmmmg
poren iress dun jo the seeds’ spacific charoclensfics such os smoll ©

i S joi Al buibs do not bght up

kghtweight, winged, and have fine hair.
Sugpested onpwer for HOTS [poge 110)

‘ond ediblo flesh enable Fem o aftrc onimals and humans o dispense ; &

Fhar s
Mind Test [poges 113-115)

2.l Spacilic charoctenishics: Rasibibe shems ord spi leaves.
bl Spcific charocharistics: ick bark on tha slems.

3. ol Ohra seed. axplosim mechanism
{5l Burr mllow Soed: animals and humand.
e} Dondelion b wind
] Lobs S ey

Lezh
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: Suggested answer for HOTS (poge 124}

S Thee bultes thet one amarged in the poeobel ceoull will gt up brighter
= fhan e bulb hat oo armarged in his gene croul iven Tough Tuee
o mode bulbs in the poroliel crmut The brighiness of tha bulbs in the
: porolod cincull is the some even though the number of bulbs increcses
- becouse the omount of eleciricly that Sows in every path 5 the somae.
S Whenem, the brighiniss of fhe bulbs in e sevies cintull decreases i
£ thi number of bulls intreases becouase ol of the bulbs thare P 2ame
= emourd of slecmciy In o pofh

i Mind Tes! fpoges | 62-164)

il Echible fesh ond afeactive colour of the frul

il Animaly and humans

S jof Waser- coconut

bl Animals ond humans: romiuian. [Accept ony sulloble anseers |
s

Sourced of alecncal anaigy one sclor colls, Ony obb, Agnomoe,
ocoamuiolon, generoioes o well os power plonis hat use wind,

L"""’E”_i%

i Th bl i The porolial ciroull ong Deighier becouss T porclisl
ol hos mesn Thon one pamh for e olecinic curmnt 1o Tlow:,
Therefiore, the ioiol amount of clecincly that fiows though each

path ks The some
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3 3 bl Mumbsr of iy cell
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Kl Thare s no diffeence becousa a porolial cirout has more than
one path for the electric current! 1o fiow ond has the some amount
of electrical energy that Rows through each path,

. * Increase B nummber of dny cells
* Do s ramiee of bulbs,

{20 Al bks o ot bgh up.
Jel sy s M, W, et M, g . Bl M, cloas ot bght i

Swinch o alecirionl opplianois whin nol in L
Switch off the ghts whan sleeping

i o fon 4o cool fho eoom.

Reploce Suorescent lamps with LED lomps:

or compad fucnesoent lomps

ol The plapsl com gt alacirocuted
bl Touch swiiches or cleciricol applonces with dry hands.
il = The switch mus! be tumed off before nemoving e plug
o thir socket
* Connocl onby oni phag o ang sockel.




> MIND TEST (poges 197-198]
L Pcoapl P pupds onswen regarding mamier in sold, bquid, and gas
D sictes)

Suggested ongwer for HOTS |poge 169)
|l Food thamomastor. moosures femperaturs of food boing cocked.
b Chnicol Fermomaier: medsures body lempensture of fumans.

MIMND TEST [poge 162)
| ol Hedl ks o form of Fonsiebis erengy due fo e dfieronco
In lempendiune:
bl Temperchune is e degres of b o foldness ol a
P - Qe e

3. (o} Roi's key goirs heot from the sumounding
bl Ana put the bose of hol milk in a coriciner filled with lap woler
o allow 1o lose heat 1o the enmvironment

&, il Dacroose. bl Engrecmss
e} 10T I Al T F58 miraie.
Iel &l he 15 minute. [ When woler gains heat, Bs fempeniune
Increases and when woler oses heat,
s dempatoune decrecded

Suggested answer for HOTS (poge 172)
Tha spoces thial are used in our houses do ol nest becouse Thay
are phated with shardess steel
Mind Test [poges | 75-176]
1. 3 Tron fod nats while ploafic and wooden eds & nal it
i Cbjects mose of o wall st

2 jal The ohyects one nussy
bl Reddish-brown colow, rough surfoce, brittie
& Presence ol woher ond o couse the object 1o nat

3 Tha st on B bicycho chain That i ek of fon oon e provnied

by applying ol or greasa to perven the chain from being exposed 1o ;

walier ond oir,

A jal The neodles in tast fubes & ond D one nated Becouse they ore
epocsind 52 weglee ond o
i The neodies in fest ubes B.ond C ore not rusied becouse ihay
ore nof exposed o woler and o,
i Objects made of iron nust when they one exposed o water
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Rt o Sk Ay m:dwr;
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- ST
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W O e
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[Accopt any ofer iypes of hinking map: |

Suggested answer lor HOTS [poge 187

\Wheary iy B oty oul of his (or. T waner vapour from ouiside o

tha car hits Tha cocker surfoce of tha lenses. Tha condensalion

process :
ooours whan wolior vopour kses heaf to the glosses ond becomes woler H

deoplels.
Suggested angwar for HOTS (poge 193]

Hiohurol water qucle suppbes wolier for crops. os wel os lood ond waer é

for hurmans and animals.

Suggested anawer for HOTS [poge 154

11 tha woler evapoeoiod from the surfoce of the Earth does not dall os
rain, there would be very Bifie woler on the Earth, o lengfhy dmought, ond
plants would die. Then. animals ond humans would abio de

HE

e, CorEon dhodce, popr cligs,
swend, S0y souce, dics, vaales wopour,
3poon, paim ol bt
sold ] g
spocn, bisout pealim o i, wiler
H P
é 3 jol Water has a fixed mass ond volume oz well a3 cocupy spote
8 Wt has no leed shoge.
bl Fes hos Reod shopo. matt. ond volums
Fo olso cooupss spoce.

i ol ) Soid ond liquid

1 Ioe undengoes meling prooess o beoormae wiker.
Thi 0 Licpusd -» gas.

i@ Baoding prodes
) T liquuidl goires et oned Bcomeas gas.

Evoponation process.
lel This process ocours wien The waler goins hedt
O] BT Wiher Do

tondensafion prodess

g gl A

i wmhmmwmp

S e Moon eemits s own ighe, i wil clwoys shine ard he phases of the
© Moo il ho Pogsen becoute iy tepend o hore much Suriace of he
= Moon i B up by the 5un as § eveles ancund tha Barth.

S MIND TEST (page 214)
g | jol Phsases of tha Moo

hhmmmummm

e 0 ¢«

Positon 3 Positon §

Il Observanion: Foll-moon

Rpcraon Higll-moon ooiuey when hall of the Moon Thal i I up
facis tha Earth.

ol Tha bull moon phase cocurs in the mant of Romadan becouso o
full moon abvoys oppears on he Mah, 158 or 16t of soch lunor
man

2 jal Shows P direction of narh.

Tl Qicn, Soesharm Cross. ond Sooipion congiellaions.
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Supgesied answer for HOTS poge 222)
T screew connot funclion becauss B funchions os o losfener for v
poafts of on object, Witkoul Bhe spina of thiead grooves. il would be
dificult iy tighlan o remiw el S,

Mind Test [pages 229-230)

(g ) (v

g 9”@@

o) (mowgas ).

2. [al Pruning shaars — lever. screw. ond wedga,
bl Doorknob = kever, wheal ond ada,
|ei Bottie cop - kever and strow,

I
A bacyche hos scrows, whisds ond odes os woll o5 geors for it
1o hunction efficently. Screws are used 1o Tosten the diferenl
parts of the bicycke. The whoels ond ades are used b ease the
mieement of the bicycle whie Ibe gears help 1o change the !
baryche's spasesd. i
laccopt any swioble onswrs. |
Exomple 2:
A mechanical pencil sharpenor hos wheel ond ade as well oz |
o wodge. Wheel ond ade are used ko rolale the hondie. The
wdl 8 used 1o sharpen the percil.
\accept any sutoble answers |

. The mechankal pencil sharpener is mona sustainablo becouse
Tha combination of wheel and aode o well as o wedge encbles it :
o bunchion bober, easier, and saler 1o use.

5, |al The rope on the pulloy broke becousa tha lood bs hoavier than
tha size of the rope and 1ha numbar of pulleys used,
bl Lisin o bigger npe of increasn the numbser of pulleys <0 that a
smaller baroe i nesded 1o Bt the lood.

&, [al Hond drill - wedge, scrow, whool ond axda.

[b] Withcut scrows, the hond dill cannot be assemblod, The |

whisel and axle enabls The handie jo be rolaled easier for

e wdge bo lunclion. The wedge & used o make holes,

Thar comibination of simpsa mochines in the hond drll moke it £
works afficently.

fcl Eloctric drll. {Accept ony suiioblo onseers.|

7. 4ol Ploughing machine - soves lime, cost, and enengy
Anroplang - savs lme ond ensgy.
ibh Sustainoble tools ar imporiont in moking work eosker and
saving fime, cosl, and labour, Susiainable locks olso increase
i quiaiiy of e s they kast longer lechnalogically adwanted,
and envirenmaentally Trendly
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