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start by asking yourself some simple questions. What school subjects are your favorites? Biology?
Chemistry? Physics? Or is it gym class? What are your hobbies? What do you enjoy doing? What
books do you read? What are your special talents or skills? You may get some ideas by looking
through magazines and newspapers, or visiting libraries or museums. "Brainstorm" as many topics
as possible, and write them all down.

Mulailah dengan mengajukan pertanyaan-pertanyaan sederhana

pada diri anda.

Misalnya: Pelajaran apakah yang paling anda sukai, biologi, kimia, ataukah fisika?
Apakah hobi anda? Pekerjaan apa yang anda senangi? Buku apa yang anda baca?
Apakah bakat dan kemampuan anda?

Selain bertanya pada diri sendiri, ide juga bisa didapat dengan
membaca majalah atau koran, maupun mengunjungi
perpustakaan atau museum.

Carilah ide sebanyak-banyaknya dari beragam topik, dan
tuliskanlah agar ide yang telah didapat tidak terlupakan.
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Once you have a general subject you are interested in, you must narrow it down. For example, you may have a biology science fair idea, but
that is much too general a subject. Even plants is too general a science fair topic. Narrow it down to something more specific, for example:

"Which type of plant food produces bigger tomatoes?" Put your question into a form like: What happens when
faster, easier....? or Why does something happen? or Can changing this cause that to change? Remember, the more specific the question, the
better.

Ketika telah menemukan tema besar yang dirasa cocok, anda harus mengubahnya
menjadi topik yang lebih spesifik.
Sebagai contoh, ketika anda memilih tema ‘biologi’ sebagai tema proyek, tema tersebut masih
terlalu luas; anda harus mengubahnya menjadi topik yang lebih spesifik. Topik ‘tumbuhan’
pun masih terlalu luas untuk sebuah topik proyek pada festival sains.

Apa yang harus dilakukan? Gunakan sebuah pertanyaan untuk menuntun anda
menemukan topik yang lebih spesifik; misalnya saja “Apakah tipe makanan-bagi-
tanaman yang menjadikan tanaman tomat menghasilkan buah yang lebih besar?”.

Lalu bagi pertanyaan tersebut dalam pertanyaan-pertanyaan lain yang berbeda,

seperti ; Apa yang terjadi ketika. . . ? atau Manakah yang lebih besar, lebih baik, lebih cepat,
lebih mudah. . . ? Atau mengapa itu terjadi? Atau Bisakah mengubah ini untuk menyebabkan
itu berubah?

Hal yang perlu diingat adalah: semakin spesifik pertanyaan, maka akan semakin

baik
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After you determine your question, you need to develop a hypothesis, which is your best guess about the answer to your question. For the
tomato example, your hypothesis might be: | think the plant food with the most nitrogen will produce the biggest tomatoes. Or it might be: |
think the plant food with the most trace minerals will produce the biggest tomatoes. It is a good idea to do a little bit of research so that you
can make an "educated guess" when deciding on your hypothesis.

Setelah itu, buatlah sebuah hipotesis yang merupakan perkiraan
terbaik anda untuk menjawab pertanyaan tersebut.

Sebagai contoh,
hipotesis anda bisa saja: saya pikir makanan-bagi-tanaman yang paling banyak
mengandung nitrogen menjadikan tanaman tomat menghasilkan buah yang paling
besar, atau, saya pikir makanan-bagi-tanaman yang paling banyak mengandung
mineral menjadikan tanaman tomat menghasilkan buah yang paling besar

Sebuah tindakan yang baik ketika anda melakukan penelitian
pendahuluan untuk membuat sebuah hipotesis yang lebih terarah
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There are two other things that are important to consider when choosing your science fair project idea.

First, make sure the experiment is do-able: Are the information and materials for your topic available? Is

there enough time? (Growing tomatoes will take several months, which would be a problem if you only

have a few weeks until the fair.) Can you do the project yourself, or will you need a lot of help? And the
second thing to consider is to make sure that it will be safe to do your experiment.

Ada dua hal yang harus dipikirkan ketika memilih topik untuk proyek
festival sains:

Pertama, pastikan proyek tersebut dapat dilakukan: Apakah
informasi dan bahan untuk topik proyek tersebut tersedia? Apakah
tersedia cukup waktu? Dapatkan proyek tersebut dilakukan sendiri
atau memerlukan bantuan orang lain?

Kedua, pastikan proyek tersebut aman untuk dilakukan
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Make a list of the variables that will influence your experimental outcome. In the case of the tomatoes,
this would include soil, light, water, temperature and, of course, fertilizer. Your experiment will have two
or more similar parts. All of the variables, except the one you are testing, must remain the same for each
of these individual tests. If more than one variable changes, then you will not know which one caused the

results you observe.

Buatlah daftar variabel yang mempengaruhi hasil eksperimen.
Misalnya: tanah, cahaya, air, suhu, dan pupuk.

Eksperimen anda akan memiliki dua atau lebih bagian yang sama.

Semua variabel, kecuali satu yang diujicobakan, haruslah sama pada
setiap aspeknya. Jika lebih dari satu variabel berubah, maka anda akan

kesulitan menentukan apa penyebabnya




In the tomato example, all of the plants must get identical amounts of water, light, heat and soil. Insect
damage must be minimized. The only difference would be in the amount of carefully measured fertilizer
each plant would receive. One set of plants should get no fertilizer; these plants are called the "control
group.”

Sebagai contoh, semua tanaman haruslah mendapatkan porsi yang

sama dalam hal jumlah air, cahaya, panas, serta tanah. Serangan
serangga haruslah diminimalisasi.

Satu-satunya porsi yang berbeda adalah jumlah pupuk yang diterima
setiap tanaman.

Pada salah satu kelompok tanaman tidak diberi pupuk sama sekali;
kelompok tanaman inilah yang disebut sebagai kelompok kontrol.




You must also decide ahead of time what you will measure to
determine the outcome of the experiment. In this case, it could be the
number and/or size (circumference, weight) of the tomatoes.

Anda juga harus menentukan kapan
eksperimen dinyatakan berakhir. Dalam hal ini,
bisa saja berupa jumlah dan/atau ukuran
(keliling, berat) tomat




Write down the procedure for your science fair experiment, and
include a schedule for completing all the steps and a list of materials
you will need.

Tuliskan tahapan eksperimen; termasuk di
dalamnya jadwal pelaksanaan serta daftar
bahan yang dibutuhkan




Choosing a science fair project idea
-Memilah ide untuk proyek festival sains

|

|
' 1
1

|




Whether YOU are doing an elementary science fair project, or a high school or middle
school science fair project, there are several important things to keep in mind while you
perform your experiment. It is extremely important to make careful and detailed observations
and measurements. There are two kinds of observations you can use; quantitative
observations and qualitative observations.

Berikut ini beberapa hal penting yang perlu diperhatikan
saat pelaksanaan eksperimen.

Sangatlah penting untuk melaksanakan observasi dan
pengukuran secara hati-hati dan mendetail. Terdapat dua
jenis observasi yang bisa dilakukan: observasi kuantitatif
serta observasi kualitatif




1. Quantitative Observations. This involves measuring variables, which could be size, weight,

time, distance, number of things, etc. In the tomato example, there are many variables you

could measure: the height of the plants, the number of leaves, the number of tomatoes, the

circumference and weight of the tomatoes. Which of these variables are most important to
testing your hypothesis?

Observasi kuantitatif merujuk pada pengukuran variabel, bisa

saja berupa ukuran, berat, waktu, jarak, jumlah, dsb.
Sebagai contoh, beberapa variabel yang dapat diukur; tinggi
tanaman, jumlah daun, jumlah tomat, keliling dan berat tomat.
Namun, dari beberapa kemungkinan tersebut perlulah dipilah
mana yang paling penting untuk menguji hipotesis




2. Qualitative Observations. This is describing your observation in words. How did something look, or smell or feel? What
happened when you did or changed something. If possible, draw a diagram or take a picture or video to help record and
explain what you see. You should also record any problems you have. For the tomato example, this could include a
description of which plants are bushier or seem more vigorous, which have greener leaves, which tomatoes are brighter
red, whether there were any insect problems, etc.

Observasi kualitatif merujuk pada pendeskripsian observasi

menggunakan kata-kata.

Hal ini tentang bagaimana sesuatu terlihat, bau, serta rasa. Juga
tentang apa yang terjadi ketika dikenai perlakuan atau perubahan.

Gambaran berupa diagram, foto, ataupun video juga dapat
digunakan untuk merekam serta menjelaskan apa yang dilihat.

Pada contoh, observasi ini dapat saja berupa deskripsi tanaman yang
lebih lebat, daun yang lebih hijau, tomat yang warna merahnya lebih
cerah, yang memiliki masalah serangga, dsb




ALL parts of your science fair experiment MUST be recorded in a notebook or journal of some kind. This includes all the
experimental steps you perform and all of your observations. Record the entries in the notebook immediately; do not
wait until later, and then have to rely on your memory. For the tomato example, record how many seeds are planted and
when, how much fertilizer is given to which plants, when the plants are watered, how many flowers you see, and finally,
the measurements of the harvested tomatoes.

Semua bagian pada eksperimen haruslah terekam dengan catatan

pada sebuah buku khusus; termasuk semua tahapan eksperimen dan
semua observasi yang telah dilakukan.

Segeralah mencatat data yang ada dan jangan menunda.

Pada contoh, catatlah berapa biji tomet ditanam dan kapan, berapa pupuk yang
diberikan pada tanaman yang mana, kapankah tanaman disiram, berapakah bunga
yang nampak, dan ukuran tomat yang telah dipanen
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Now that the experiment is done, it is time to analyze your results and draw conclusions. The results may
support your hypothesis, but don't get discouraged if they do not. Negative results are common in science
experiments, and will not adversely affect how judges view your science fair project. Do NOT try to
change any data to support your hypothesis.

Saat ekperimen telah selesai, maka analisis hasil dan pengambilan
kesimpulan dilakukan.

Hasil eksperimen dapat saja mendukung ataupun tidak mendukung
hipotesis.

Hasil yang tidak mendukung hipotesis (atau disebut sebagai hasil
negatif ) adalah sesuatu yang wajar dan tidak mempengaruhi
pandangan penilai terhadap proyek yang telah dilakukan.

Dilarang mengubah data eksperimen untuk mendukung hipotesis.




You must take the raw data - the observations and numbers you recorded- and analyze it to draw a
conclusion. Perform any calculations needed. Make graphs or charts to show changes or compare
outcomes. Which variables had the biggest effect? Summarize your results and state a conclusion.

Data mentah (data hasil observasi dan jumlah yang tercatat)
diperlukan untuk dianalisis guna mendapatkan kesimpulan dari
eksperimen.

Penghitungan juga perlu disertakan. Grafik dapat pula digunakan
untuk menunjukkan perubahan atau membandingkan hasil.

Ringkasan hasil eksperimen dan observasi serta pengambilan
kesimpulan siperlukan teutama untuk mengetahui variabel manakah
yang memberikan pengaruh terbesar




Was the outcome what you expected? If so, that's great. Your conclusion would be that your
data support your hypothesis. It is important to note that you can NOT PROVE the hypothesis

with your experiment. You can only say that the data support or do not support the
hypothesis.

Bagus jika hasil eksperimen sesuai dengan yang
diharapkan sehingga sesuai dengan hipotesis.

Namun, hal itu tidak dapat dikatakan bahwa ‘hipotesis
terbukti/tidak terbukti melalui ekperimen yang dilakukan’
namun hanya dapat dikatakan ENE ‘data
mendukung/tidak mendukung hipotesis’




If the results were not what you expected, you should review your hypothesis, experimental design and
procedures to try to determine why not. Was there an error in your design or the way you conducted the
experiment? Was your hypothesis incorrect? Analyzing why your results were different than expected is a

necessary and important part of any science experiment.

Jika hasil tidak sesuai dengan yang diharapkan, maka perlu dilakukan

review/tinjauan ulang terhadap hipotesis, desain eksperimen, serta
tahapan pelaksanaan eksprimen untuk mengetahi mengapa
ketidaksesuaian tersebut terjadi.

Apakah ada yang salah dengan desain atau pelaksanaan eksperimen? Apakah
hipotesis kurang tepat?

Analisis terhadap penyebab berberbedanya dengan yang diharapkan

merupakan sesuatu yang juga penting dan diperlukan pada
eksperimen sains.
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Your science fair display board will be the way you present your project to the world. It is how your
project will be viewed and judged. You worked hard to pick a great project, design and conduct a valid

experiment and reach conclusions. Now, make sure to put the same care and thought into your display
and presentation.

Papan pajang merupakan cara mempresentasikan proyek pada

banyak orang.

Dengan papan pajang, proyek anda akan dilihat dan dinilai.

Kesungguhan anda saat menentukan topik, merencanakan,
melaksanakan, dan menyimpulkan hasil eksperimen pada proyek ini
juga perlu ditunjukkan saat pameran dan presentasi.




The keys to a good science fair display are simplicity, clarity and neatness. Make sure that the judges can
understand your hypothesis, experiment and conclusions quickly and easily. Everything must be neat,

organized and lined-up well. No sloppy work, crossed-out words, erasure marks, pictures falling off, etc.
And triple-check your spelling!

Kunci utama pada display festival sains yang baik terletak pada
kesederhanaan, kejelasan, serta kerapihan.

Jadi, pastikan tim penilai memahami hipotesis, eksperimen, serta
simpulan dengan cepat dan mudah.

Semua hal haruslah rapi dan terorganisir; hindari kerja yang tidak

rapih, kata yang kacau, bekas tulisan yang telah dihapus, gambar yang
jatuh, dsb.

Satu hal yang tak kalah penting: pastikan ucapkan kalimat presentasi
dengan benar




¥ Camer
fou can find living things almest arywhere if you look @refully, Been if + thermometer
your schoolyard is mostly paved over, there is 3 good chance there will
be dandelions ard grass growing somewhers. Almaost certainly thers wil * fight meter
be birdk, insects, and smal organisms ving in the sod. The abictic parts # wind-spesd reconder
of the eocspstem affect each of these organisms. s fisld guides
Question
What abictic and biotic faciors @n you observe and measure in your Procedure
schookand soasysem? 1. Chooes an ares of your schoolyard suitshle for shady, whers pou can chserve some [ving plants and
animals.

1. Brainstarm possible questions to imvestigais when studyirg the schookard scosystem. For mrample,
make a list of organisms you predict you might observe. How might the smount of sunlight affect the
types of plants growing there? How might soll conditions affect animals such as sathwaormes?

. In groups, decide how you will make and recond your cheevations

4. Frepare tables in your nctzbook 1o recond the measuremems youwil take.

5. ¥When you arrive at your study site, sit quisly ard observe it Record the general abiotic conditiors and

list ary crganisms you sex. Mote any signe of organisms such as spider webs, burovws, feathers, or sexds

6. Walk slowly around your siudy sit= and recond al of the organisms that you encourber. Lse field guides

1o help you identify them if you have time. You may shebch or photograph organisms for lier
idemtification

HOTE: Do not pick or break plants or damage Aowsrbeds. If pou tum over a rod or log to s=e what is
uremeath, replace it aftersands.

Safety 7. Record and measure some of the abictic conditiors whers sach orgarism is found For =xample, what is

g E the temperaturs of the air or 20il? |5 the lomtion sxposed to light or is it shaded? ks the ar=a damp or

# Do not handle any organims with bars hands dryT ks the scil sandy or dayike?

#  Handk the magnifying glass and thermometer carefully so they do Analyae
not bresk.

# Hyou disturh the habitat, be sure to reborn it to it original condition.

[T

1. Male a list of all the organisms recorded by your dass Compare it with the list of organismes you

# Do not ham organisme in your study site predice=d might b= presznt.
1. Briefly describe how the abistic conditions you remorded might affect ane type of (&) srimal and
Materlals
(bl plark.
*  noiebook
* crawing paper Comnchude ard ﬁ-“.'l'ly
" penorpend 1. Exphin why you might get different results if you conducted your study dring the summer hliday.

* magnifying glass . 11 o g
2. Hame an animal or plant that you know lives in your provines but does not e in your schoolyard

ecosysiem. Explain why it does not live there
3. Suggestsome ways in which your schoolyard ecosystem might change if & pord was added to it.
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= Diorot handle the soil
with bare hande.

» [Dispose of soil and
vegetable matier
direcied by your teacher

Materlals

» 2 idertical large plastic
pois [approx 750 ml)
with drainage holes
saUcers o go under poiz
pizces of window screen
or simiar mesh
magnifying glass

small stones

lzbek for pots

garden =il (ot
sterilized)

sterilized sail

waker

meAsunng Cup
approximately 500 mL of
waste vegetshle matier
such & peels fram
camats, apples, or
potartnes, or leaves from
wabbage or lettuce

Most decomposers are microscopic and cannot be se=en with the naled
eye. Howeser, you can see the resules of their work in this activity!

Cuestion
Howe duo different vanables affect the activity of decompasers?

Procedure

1.

Eaazed on whart you know about decomposers, predict what wil

happen to waste vegetable matter when buried in

(=) garden sol.

(b} sterlized sod. (5o has been sterlized by placing itin a hot oven
1o kil ary organisms in it}

. Workin smal groups. Place sach pot on a saucer and put a few

small siones over the drainage holes in each pot

. &dd garden soil to one pot until it is about half full. Add the same

amourt of sherile sl to the second pot. Labe| sach pot.
Place bl of the vegetable matier in each pot

. Cower the material in each pot with mere garden sed or sterilized

woil ax appropriate urtil the pots ane ready full.

. Estimate the volume of waker you can add to each pot befors waber

begire o empty from the drairage holes Measurs this vobame inic
a measuring cup. Add the same amount of waber 1o =ach pot.

. Cower both pots with & piece of window screen
. Flace the labslled pots in a secure location whers they can remain

for three ar four wesks. Moisten the sail every few days if
receszary, adding the same amount of water to each pot.

9. After & week, remove the uppermost layer of soil and observe the condition of the vegetabls matter in
each pot. Use s magnilying glass. Record your obsereatiors. Replace the soil.
10, Cortiress your chservations until there iz a clear differance bebwesn the vegetable matter in the tws
paks.
11. 'Wash your hands thoroughly after completing each part of the experiment. Clean up yourwark ar=a
as your teacher direck.

! W

Analyze

1. [id either of the samples bave litde or no sign of decomposiion T Suggest why.

2. Did your cbservations support your by pothesis in step 17 Explain.

3. What variables were contrelled inthis activity? What was the responding vanable?

Conchade ard Apply
4, What factors might speed up the decomposition of the materials you sudisd 7
5. What factors might sl doswn the decompos tion of the matenak?

6. Bamed on this activity, design an sxperiment to observe the effect of ane of the follwing vanables on
the groveth of micro-organisms: temperature, maoisture, light, acidity, or salinity. Dutlie your materiak
ard procedures, using diagrame if e ossany.



Safety

ME 0N

s Etharnl is poisonows Be
aareful to wipe up any
spils.

# Be cansful wehen handiing
hit verier.

Materlals

# 3 quids frolounsd warer,
ethanal, and conking ail)

# 3 large test tubes

s 3 one-haole stoppers with
50 cm pimces of glass
tubing inserbed

& |shoratory stand and
damps

# mubber bands

s markers

# I large tin cans or
S0 mL bealers

= wvery hot warter
® ool werier

You already krow that liquids expand when hested You have ued
laboratony thermometers that can measure temperature becauss the
liquid expands by a nown amount. Trermometers ars alibraied so that
it degres marks matdh the amourt of incresse in the volumes of the
liquid when the temperature increases by one degree. Do all liquids
beharer in exactly the same vay? (Your tzacher may checss to
demoretrate some or all of the steps far you)

Question
Do all liguids expand by the same amount when they ars heated?

Hypothesls
Mk a hypothesis about the exparsion of different liquids when they
are heated to the same =mperatunes

suppatsand

ofass 100 I whith
dftarent Iiquidts wi | is¢

bkt band tohald ki
tubis imgeher

Proce dure

1. Completely fill one test tubs with colouned waber, the s=cond with
etharicl, ard the third test fube with cooling oil Insert a sbopperin
each dest tube o that there ane ro air bubbles and the liquid rises a
fewr czntimetnes up the glass tubing.

2. Hald the test tubses together with the rubber band so that the liquids
are at the same level in the glass tubing.

2. Amange the apparatus & shown in the diagram.

4. Use the markers io mark the starting height of each liquid on the
glass tubing.

5. Pour the hot water inko the beaker around the test tube s. Waich the heights of the liquids dosely as the
liquids warm.

6. Before the Gquids cverflow the glass tubes, lift the apparatus out of the hot werter and put it into the
ice-cold warter,

7. Continue to watch the height of the Squids 2 they ool

Analyze

1. Did all of the liquids =xpand by the same amourkt 2 they wamed? IF not, answer the following
fquestions.
[al Which liquid exparded the most?
[b} Did the iquid that expanded the mest a5 it warmed also contract the most 2 it cooled?

2. Atthe end of the activity, did the liquids retum ta their original heights in the fubss? Did you expect
them o do 5o Explain

Condude and apply

2. Based on your chservations, do all Fquids expand and contract the same amount when they are beated
and cocled?

4, Explain which of the liquids that you tested would be mast suitable for making a themometer that
could be used i

[al show small changes in emperature cleardy
(b} mexrs [arge charges in emperature without the thermometer being too large
Explain the reasoring for your answers to (1) and (b).

5. Examire the lsboratory thermometer and the home thermometer belovwe Have you noticsd that all liquid
thermometers have a large bulb of liquid at the battom?

[al What do yau think i the purpose of the buk of liquid?
[b}) What part of your apparatus performs the same function as the bulb on themometers?

(e} Why da you think that the dameter of the tube in which the liquid rises affects the accuracy of the
thermometer?

N



53 The Plateau Problem

safety

E 1

= Li= oven mitis, hot pads,
ortorgs to handle the
beaker of boiling waber.

# Lrplug the hot plate at
the end of the
investigation and =t it
ool before putting it
By,

Materlals

s 1 |shorstary
themomebers

# stiming rod

=  hot plai=

#  |ositle

# T bemabeers (250 ml)

»  dock or watch

* crushedice

o jomon ld wevier

#  hotwater (amost

beiling)

Puddles of liquid werier on the road can freeze on a winirny night but this
does not happen irstanty, Water boiling in a lettle i tuming o water
wapaur but this takes time. What iz happening whils the water iz
dhanging sbai=?

Question
What happens o the temperature of warier whils it changes state?

Hypothesls

Think about familiar situatiors in which ice i mehing or ligaid water is

bailirg. Then, form bwo hypothesss by completing the following two

shaiements &dd reasons for your hypotheses

() While water melts from solid ice 1o liquid water, the femperarture wil |
[drops'stay the samefincrease), because. ..

() While water boiks from a Fquid to a gas, the temperature will
[dropdstay the samefincrease], beoause. ..

Procedure

1. Prepars a tahle for data lie= the one shown here. fou wil nesd space
far ot least five ohservations (more if time pemits).

" Time iminj Tamperatura of Tamparatura of i
Malting les (*C) Bulling Water (70}
2. Fill ore balkoer with hot water from the lketle and put it on the ot

plate & beil.

. Inthe pther bealer make & dush of crehed jo= and & et cold

waber.

4. With a stirring rod, stirthe conbents of each bealker for several
seconik. Then, mesmrs and recond the temperabore. Lift the
tremometer off the bottom of the beaker to srers that you ars
measuning the temperature of the contents and not the containec

5. Repeat the temperature measwements every 3 min. For a Tair test, make sure that you stir and measne
exactlythe same way sach ime. Record each resubt.

6. Sop heating the boiling warter before it all boiks away. Unplug the hot plate, and canefuly s=t aside the
hot besker 1o ol

Analyze

1. In this activity, you measured time and temperabae,

[l What was your dependent varable? [Which value wes unknown until after you mads an
observation?)
{h) Wyhat wes your indeperadent variable? (What value did you select before making an chsenation?)

2. Direws o line graphs to show pour temperabune—time o beenaatione: one for the mehing ic= and one for
the beding water Instead of joining the points dot-to-dot, draw a smowth live or curve that passes
through or betwesn the points (2 best-fit ling].

2. On your hotwater graph, mark the part whers
() the waber vaws hizt but ot yet beiling
{h) the hot water was boding vigorously (called a *ful rolling boil” in cocking)

4. Labdl any plateaus fat, hoimntal ssgments) an your graph.

5. Compare the temperature of your meling slush with the "offical® tempersture you saw in Chapter 4.
[a] If the two temperatures ane almost the same, any smal differencss might be caused by ermors in your

equipment or measursments. Suggest at least two specific errors of this sort that might coor
{b} If the tweo femperatunes ane quite different, the conditions i your laboratery or your sample might
be resporeible. Suggest at lsast tao specific conditions that might muse this type of ermor.

6. Imagine that you combired both parts of this investigation. Sketch a thind graph that shows what would
probably happenif you heated cre sample from ice to waker and then to waber vapout

7. On the temperaburs scale of your third graph, mark the melting point and the boiling point of pour
samples, acconding 1o your chsenations

8. Combine all the results from your dass to find the average melting point and the average boiling point
far vearter. Aire they doser tothe expected values than your individual group wabees? 1 they are clossg

explain wiy.
Condude and Apply
9 From your ohservations, write & clear answer to the question at the beginning of this investigation
10 How wel do your cbasnations support your by pothesis?
11. (&) |d=ntify any problems you had with the apparab, procedure, or the way that you organized and
warked tgether in your group.
{b} Ciescribe one improvement that your group could make the next time you work togethec
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ShilCheck
& Pradcing

= Conroling variabies

M =

# |tis not safe to taste &y
substances in the sdenoe
classroom, even if you
think they ame safe.
Comtairers or substances
thait ook dean may stll
corriain imvisible races of
hammfid chemicals left

[z you think heating a sobent will affect the amount of solube that will
dizsclve in it? The data @ble below shows the sobbility of thres different
solutes in wabter 5t vanious tempe ratures. In this sctivity, you wil examine
thes= data to develop a hypothesis sbout how temperatire affects
solubility. Then, you will desion an experiment to f=st your hyp othesis.

Question

Howr does f=mperature sffect the solubility of & solid soluts in a Fquid
sohvent!

Procedure

Part 1—Analyzing Solublitty

1. Drane the aees for a graph. Label the paxis Sclubility (gil), Labe| the
a-anis Temperature [FC). Mark the scale for the o-adis to go from 0 o
1000

2. Mot the data in the table below. Use a different colour for each
solute. Include a legend to show the solube that each colour
represants.

Tamper atura wersus Soubility for Thras Solutes

over from a p
activity
Materlals
#  balance
* graduated oylinder
s tharmometer
= small brakers ortest
tubes with stoppers
stiming rod
MmeLring spoon
solute of your choice (for
inskance; fable salt,
Epsom salts, flavounsd
drink powder baking
sl
chock or shopweich

( Temperatura (*C) Solubiltty In®ater igl)*
Sugpar (Swrose) Potassium Ammonum
Chlorata Cherlda
(1] 13 ] in
i ] ] E]
an nm 112 41
40 FEL] 150 LI7]
1] 10 210 0]
&0 nm m [47]
1] 1m EXT] [{C] )

'
* Walun: have been roundsd 1 o neanet 10
3. Connedt the poinis for each solie by drawing a ine of best fit

4, Uiz dashes to exiend (estrapolate] the line for sach sobae so that it
crosses 1007,

5. Giwe your graph a titke.
. Anower finslyre questiors 1, 2, and 2, and answer Concude and
Hpply question 1.

Pairt 2—Design Your fwn Solubliity Study

1. Bazd on the avidence from Part 1, how does temperanre afiect solubility for s solid solues that

is mined with a liquid solvent? Write a hypothesis.

1. Design an investigation to test your hypothesis Here ane some other tips and remirders that

you might find uesful
# There is more than one sade vy to increase the temperatare of a liguid

® Heating a liquid is not the only way 1o irvestigats the effect of mperature on solubilty.

= Which variables wil you control? Which variable will you change (independent variable), and
wehich variable do you expect will change in response [dependent varishle)?

= How will you quarantee sabety for yourssif and everyone else in the class?

# How will you rezord your dats?

3. Witz the procedure for your iwestigation. Get your teadver's approval Then, caimy it out.

4. Clzan up and put sway the squipment you have ussd.
5. Angwer Snalyze question 4, and answer Condude and Apply question 2.

Analyze
1. Describe the shape of the linss on your graph
1. What happens to the lines as temperature rcreases?

3. Predict the selubity of each salute 2t 009C. [Use your | oo

Ga 4 Sckance Skl 1 for tis on drewing qrphe
Ga 4 Schance Skl 2 for 1 on how {0 wark

dashed ine to help you make your prediction.)

4. How did the solubility in wamer waber of the substanos you teshed compars with its solubility
in colder weater?

Conclude and Apply

1. What happened to the solubifty of each solid sclute as the temperature of the verier Do eased?

2. How wel did your results support your hypothesis?



How Much Is Too Much? Find Out ACTIVITY

Is there a Emit o the amount of solute that can

diszolva? In wther weords, cain & solution be mads

muare ared more moncentrated, with no imit? Does

it matber what the solute is? You will explors

these questions in this activity.

Safety

E= 3

Materials

+  gradusied opfinder

& 150 ml beaker

measuring spoon

about 40 g of salt

Patri dishi {or pisce of paper)

* water

stirring rod

# balance

+ additional substarces provided for t=sting (for
example, sugar, bluestone, alcium hydrowide]

What To Do

1. Uk the gradusied cylinder oo measure 100 mL
of cold tap wter Pour the water imo the
bealer

2. Pour the saltintz the Patr dish Plsce the Patri
dish an the balance. Measure and record the
mass of the saht and dish. Us= a table like the
one below to record your measurements.
Remember to indude the urits of mass. Then
remoye the Petni dish from the balancs.

Mezzuremants for Determining the &mount of

Sl tthat Mssolwes in 100 ml of Waker

| A Mazs of sahand Feir dih bofor
mieing with werlar

B Mes of salt and Patrl dish when
salino longar dissobvas Inthe vaisr

. Mass of zalt thet dssolved in
Va0 ml of water Himi:& - B =)

3. Use the measuring spoon to add a small
amount (about 2.5 ml—half a tzaspoan) of
zalt to the water Sirthe michore until sl the
saltis dissohed

4. Repeat step 3 dfter each stiring, dheck to see
if thers iz any salt that does not dissohes. Keep
repeating step 3 untl you se= that some of the
salt will ro longer dissobe.

5. When you reach the point xt which no more
will dissokee, place the Petri dishwith its
remaining salht on the balance. Measure and
record the mass in your table.

6. Fird the mass of salt that dissclved in the
weaiter. Record this mass in your table,

7. Your teacher will provide you with ane mare
substance. Follow all safety guidelnes for this
substance provided by your teacher. Test this
substance in the same way that you did with
zalt Prepare 3 tahle Bk the one you wesd for
salt 1o recond your cheenations

What Did You Find out?
1. (a) What was the valume of waber that you
used to dissobve the salt?

(b1 What was the tokal mans of salt that you
were able to disszhe in thiz wolume of
waber?

2. () What was the volume of waber that you
used to dissolve the szcond substarcs?

(b1 What weas the tokal mess of this substancs
that you wers able 1o dissolbve in this
valume of werier?

3. Did different students get different results?

20, suggest reasons for the different resulis

Products

8-2f Concentrations of Consumer

Find Out ACTIVITY

In thiz activity, yau wil lock for concentratiors on
consumer products that are solutions.

Safety
Harde =ach product carefully as you obssree its
label. &5 & precaution, have an adult with you

while you do this activity.
What to Do

1. In your home, look for fiee products that show
ther concertration on the labed, The chart
bedow shows some ways to recognize how
onoeniration may be expresssd on a label

2. Usz a table with the following headings to
record information shout =ach product.

-
Hama of
Product

Soluta |50Iwrrt| Concantration

What Did You Find Out?

1. Inthe products you listed, what i the most
comman sohbent?

1. Why do you think the manufacarer provided
ooncertration information on the label?

i Unit of Concantration What It Tells about the Solution
al 1ol haw mamy grams af solute per [tra of seldan
ppm ipars per milkon] ek tha mte, 1:7 00 000, of the mass of sobubs Intha mess of solullon
" e i
£ 1elk tha peroentage of sokis Inthe sakiton by mess (n cdher wordy the mees of
sahibe diided by the total mas of the saluton)

§9) Dissolved Carbon Dioxide

Sods vexter is water with disolved catbon dioxide
gas. In this acivity, you will malke cbsenations
about salubility with your ears and eyes.

satety 00 [EE

* Use sealed, plastic bottles of pop.
* Compare cold and wam (not hodl bottles.

what to Do

Diesign an =xperimertt to compare the solubity of
carbon diowide gas in cold werter with its solubiliy
in warm vezrier. You will not be able bo measre
the salubility in grams of solute par bire of
salvent. You will need 1o find arother vy 1o

Find Out ACTIVITY

compars the two solutiors. (Hink: What do you
hear when you open a can or bottle of pop? What
causes the nois=]

What Did You Find Out?

1. Hyou wanted to have & very bubbly bottle of
pop vehen you open it, would you o itina
cokd fridge orin a cupboard? Explain answer

2. The cczan waters around the Heorth Pole and
the South Pole have mars s2a §f: than the
oosan wabers rear the equator. Infer a reason
why. (Hint All szean life depends on mopgen
that is dissclvad in the watec)



Bagaimana kapal mengapung?
Mengapa daun berwarna hijau?
Bagaimana cara kerja kulkas?
Mengapa aku sakit?

Apakah plastik itu?

Bagaimanakah kerja lampu bohlam?
Mengapa aku bernapas?



Apakah pelangi itu?

Bagaimana beragam cuaca dapat terjadi?

Mengapa beberapa orang membutuhkan kacamata?
Bagaimana suara bisa terdengar olehku?

Bagaimana baterai bisa bekerja?

Bagaimana pesawat bisa terbang?

Apakah yang ada di dalam bumi?

Mengapa permukaan es licin?



