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How do Fireworks Work?

Read the information below and then answer the questions in
your workbook.

Fireworke were first made in China 2000 years ago. They were a very
gimple bamboo tube containing gunpowder and a bagic fuse. Fireworks
were uged in religious ceremonies and are atill uged at celebrations such ag
weddings and birthdayg today. The largest firework ever created wag made
in Japan and wag half a tonne in wei %\’r and when it exploded it wag | km
aeroge. The explogive part of a ﬁrewor%( ie gunpowder. Gunpowder containg
75% potasgium nitrate (KNO,,), [5% carbon and 0% eulfur. Thege react
together when heat ig applied. The KNO, acte ag an oxidiger which meang it
provideg oxygen to the reaction. The carbon (in the form of charcoal or sugar)
acte ag the fuel providing the energy. The sulphur moderates the reaction and
controle how it burng. The amount of sulfur can alter how explogive the gunpowder ie. Another type of qunpowder ig called ‘flagh powder"
which containg aluminium and potasgium perchlorate. Thig ig very pouuerfu? and i¢ uged to make the irewoﬁ@ that are uged in public digplays.

There are three main types of fireworke:

- Firecrackers:  Noigy explogiong that make a loud ground-baged bang.
- Sparkler: Non-explogive, glow burning and hand held.
+ Aerial Shelle:  Have two erieg of explogione and the second one explodes in the air.

[n firecrackers, the fuse gets the gunpowder alight which burng and reacts
prroducing potassium gulfide and the gages nitrogen and carbon dioxide.

hege are produced from the potascium nitrate, carbon and sulphur in the
gunpowder. Thege gageg build up and expand which creates a huge amount
of preseure ingide the tube which blows it apart, creating the bang.

[n a simple gparkler, potassium perchlorate, dextrin and water are mixed
together and pasted onto a metal stick. Thig ie then dipped in aluminium
ﬂa%@g, with other chemicals added to make different colours. The gunpowder
ig in such pro;r‘or’riong that it burng glowly and doesn’t explode, which makes
them gafe to hold in your hand.

The aerial chells are a lot more complicated. They contain two gectiong
where the firet part hag a fuge that ig lit which ignites the firet rocket. Thig
heat caugeg the gaceg to be made like in a firecracker except in thie cage
there i a small hole in the bottom of the rocket that lete the gag escape. The
atream of high preceure gageg propele the gecond half of the rocket upwards
ingtead of exploding. [ngide the cecond half are pellete called ctare. Thece
atarg are small compartments that contain different metal galte and metale
which explode into different colours. The order the stare explode at give
different patterng like flowers or epheres or wheels. By having the stare
ag Fel[ef& it stope them from burning too fast and allows them to fall before
ex‘o oding which creates the spreading pattern that you see. The ize of the
pellete cauges them to explode at different times. Small oneg buret firet and
then the second get of explogiong are the bigger pellets. That’s how you get

red Li,CO, and SrCO, and LiCl ringe of explosiong.
CaCl and CaQ0 There are different descriptiong for the way the fireworke look in the eky
orange & A0 SaS g which are determined by F:Le gize, shape and layouf of pellets ingide the
gold iron, charcoal and lampblack gecond rocket shell. Here are a few of the posaible styles:
- Palm: Solid eylinders travel out and down like palm fronds.
I NaNO, and Na,AlF, and NaCl J P

S 875 A0 AT ANV T - Willow:  Lote of charcoal so they burn for a long time and fall like
white magnegium, aluminium and BaO brancheg of a willow tree, they sometimes even touch the
green BaCl, and BaSO,, ground,

+ Serpentine: Burste of emall tubeg in random patterne
blue CuCl, which explode at the end.

purple KCl or a mixture of SrCO,, and CuCl, To the left ig a ligt of the galte and metale that
‘ are commonly uged and the colourg that

gilver aluminium, titanium, magnesium they produce.
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. Clever Carbon ‘é

Read the following article and use the information to answer the questions in your workbook.

fingernail paperelip coin knife

[ 2 3 4 5

tale graphite limestone

Graphite

Graphite is dull, opaque, soft and common.

Graphite structure.

steel nail

drill bit
(6} 4 8 9 (0]

granite quartz topaz ruby diamond

Diamond

Diamond is brilliant, transparent, hard and rare.

Diamond structure.
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Diamond ig aleo trangparent and reflecte light go it eparkles. Graphite ig grey,
black and oft (¢o goft that you can write with it, which ie what pencil lead ig).
Graphite looke almost like a metal. The reacon that they have euch different
propertieg i becauge of how the carbon atome are arranged. [n graphite they
are in hexagonal sheete but in diamond they are in a strong tetrahedron (four
sided pyramid) shapes.

Graphite meang 'to write” and comeg from the Greek word ‘graphog’, whereag
diamond meang 'the invincible and ie from the Greek word ‘adamag’

More recently (in 985) new formationg of carbon were obgerved. The firet
ig called buckmingterfullerene or buckyballg for short. Thig ig a structure of
gixty carbong in a soccer ball type shape. [t ig found naturally in goot in emall
amounts. Currently no uge hag been found for thig type of carbon structure
but C,, ig able to inhibit the HIV virug and prevent it turning into AIDS.

buckyball

Another newly discovered structure of carbon are nanotubes which are
tiny microscopic tubes made up of hexagon shaped carbon molecules.
Nanotubeg can come in a variety of shapes and thig cauges them to
have a huge range of different properties. For example the peapod hag
a rare magnetic property and the N-doped nanotube (which containg
Nitrogen) ie making lithium batteries lagt up to three timeg longer.
Nanotubeg are amazing becauge they possese the following properties:

- Strength:

- Hardness:
- Movement:

nanotube

Strongest and stiffest materiale yet to be digcovered.
Teste have shown that | mm? thick nanotube can hold
over gix tonne.

[t ig harder than diamond.

Having nanotubeg ingide other nanotubeg allowg them
to dlide on top of each other, like a telescope. Thig
hag been uged to make the worldg emallest motor.

- Temperature: They are estimated to be able to withstand 750°C in

arr.

Carbon i aleo a main component in plagtice and fuele. Fuels like petrol and diecel are derived from oil which in turn i from decomposed,
presauriged living thinge euch ag plant material and gea life. Because it ie made from living thinge it i mostly carbon. Plagtice can
aleo be made from oil, thege are long chaing of carbon molecules. Not only thig but gteel ig an alloy of iron and carbon. The addition
of the carbon makeg the iron harder and etronger but algo lese malleable (able to be shaped). Different amounts of carbon are added
to make different strength steels. Ag you can see life would not exist without carbon, g0 let’s gtop giving it a hard time by blaming it
for Earth’e climate problems, it i¢ here to gtay. [nstead look at all the positive thinge that carbon ig part of and try to help the Earth.
[ think [ will go and plant a tree now <o that it can recycle some carbon for me.
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Periodic Table Arrangement and Organigation = #%% ©,

Read the following article and use the information to answer the questions in your workbook.

lonigation Energy & Electronegativity

Il 2 3 4 5 6 7 8 9 10 Il 1213 14 15 16 17 18
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Atomic Radii

Atomic Radii

The Periodic Table has many patterng ag to how it is arranged. The firet one ig the Groups which run down the vertical columng;
they are like families becauge they share similar chemical properties. Their properties are similar because they all have the came
electron configuration in their valency (outer) shell

For example, if we look at Group |, they have the following electron arrangemente:

hydrogen: | lithium: 2, sodium: 2,8, potassium: 2,8,8,

They all have one electron in their valency shell. Thig cauges
them all o behave in very gimilar wayg.

The groups are numbered from [-18 and all have nameg, however,
only a few of thege nameg are ¢till used today; the others are far
lece common. Group | are the alkali metale, Group 2 the alkali
earth metals, Group [l the coinage metals, Group 12 the volatile
metalg, Group 7 the halogeng and Group I8 the noble gases.

You might have heard of halogen lamps or halogen light bulbs.
Thege uge a emall amount of bromine or iodine and produce
a lot of light even if they are emall. They work well at higher
temperatures.  Thig makee them really useful in projectors,
outdoor floodlights and car headlights.

Ag you go down the groupe from top to bottom, there i an
increage in the atomie radii of the atomg. Thig ig the gize of the
atom and ig usually the digtance from the centre of the nucleus
to the outermost electrong.
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There are alco different Categories baged on their similar physical and chemical properties. For example, the majority of the
metale are ghiny, conduct electricity and heat, are golid and form alloyg (bragg is an alloy of copper and zine and bronze ie an
alloy of copper and tin) with other metals and salte with non-metals. Metalloids have a mixture of metal and non-metal properties.
They include the gix commonly recogniged elements of boron, ilicon, germanium, argenic, antimony and tellurium. There are algo
five other elements that are sometimes recognised ag metalloide: carbon, aluminium, gelenium, polonium and astatine. For example,
carbon ig not ghiny or silver, it i quite erumbly (in come forme) but can conduct electricity. The other category ie the non-metale
which are mogtly gaseg, are either coloured or colourlese and have ingulating propertiee. There are alwaye exceptiong to thege
gectiong and the eystem is not perfect but the current periodic table of elemente ie seen ag the best fit.

E xtension

Algo ag you go from top to bottom
there ie a decreage in ionigation — g P
energy (the energy needed to remove VA SN S e
electrong and become a pogitive ion). N\ N
This is becauge ag the atome get \ o ’ ' \
larger in size, the less hold they have ? | \‘ | l
on their outer electrong. The cloger /) @)
to the nucleug that electrong are, the no—e N —e
better the hold the atom hag on them. ~_ - N\ ¥

Thig ie why in Group | Francium ic
extremely reactive. [t ig large go it

hag a weak hold on ite electrong and ~ IETTIN A9 greater hold on its outer electron | Potassium has a weaker hold in its outer
hag Ohlg one electron in ite valencg because it only has two ghells. The electronic @ electron because it is farther away from the
chell still cloge to the nucleus. nucleus. [t is much more reactive than lithium.

The electronegativity of the atomg aleo decreages ag you go down the groups. Thig ig the atom'e ability to attract electrong and
become a negative ion. Thig ig algo due to the increaging size and legg pull from the nucleus on the outer ghells.

The gecond structure are called the Periods, which are the rows. Thege show lesg trends and patterng than the groups but there
are still some. For example, ag you go from left to right acrose a period, the atomic radii decreages (gize). Thig ie because there
are more protong and neutrong in the nucleus, regulting in more pull on the electrong, bringing them closer in. [t ig like gravity and
planets; the bigger the planet, the more gravitational pull it hag ¢o they usually pull in more moong and gpace junk cloger to them.

The ionigation energy (energy needed to remove electrong) also increageg from left to right becauge the electrong are more tightly
bound to the nucleus. Thig meang that more energy i needed to remove the outer electrong. Thig linke to the electronegativity
of the atome which aleo increages from left to right, ag the bigger ones have more pull go it is eagier for them to drag electrong
into their orbits.

[ 18
1s| 2 I3 14 15 16 17|1s
<25 > < 2p—— >
<35> 3 45 6 7 8 91011 2/«—3%p >
+4s > “—— 3d— >t 4p >
55> “——A4d— > 4—5p— >
-GS > |« af— P «—————— 5d— /> «—6p— >
<4/sP»<+———— — ff — — — ——— Pr«—6bd——— > —Tp—— >

s-block f-block (made up of the lanthanides and actinides) d-block (starts with scandium) p-block

Another level of organigation are the Bloeks. The periodic table i¢ divided into four blocke.
Thege blocks are based on the order the electrong fill up the shells. In junior science (and even
at Level ) we work on the principle that each shell can contain 8 electrong (except for the first
ghell which hag 2) and that each chell i¢ filled before electrong are added to the next. [n reality,
it ig a little more complicated than that and there are levels that the electrong fill in a certain
order. The orbitals, ag they are sometime referred to ag, are filled in the order shown in the
diagram to the left. The first one filled ig the I which only fite 2 electrong, then the 2g, 2p,
3g, 3p, 4, and g0 on. Ag a general rule, the g-shells fit 2 electrong, the p’s 6 and the d’s [O.
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/’l Writing Word Equations

) If we were to neutralise hydrochloric acid with sodium hydroxide then water and sodium chloride
Reaction 4 sty

a. The reactants are:
b. The products are:

c. The word equation for this reaction is:

+ — +

Reacﬁon 5 When we make a pancake we use flour, eggs, milk, sugar and heat.

a. The reactants are:
b. The products are:

c. The word equation for this reaction is:

+ + + —_—

R . Energy is made in our bodies through a process called respiration. Our cells take oxygen and

eaction 6 sugar and create the energy. Waste products also made include water (which we turn into urine)
and carbon dioxide (which we breathe out).

a. The reactants are:

b. The products are:

c. The word equation for this reaction is:

+ —» + +

R . When you combine lead nitrate and potassium iodide together it creates a bright yellow mixture
eaction 7 made of lead iodide and potassium nitrate.

a. The reactants are:
b. The products are:

c. The word equation for this reaction is:

+ —» +

R ion 8 When you heat up calcium carbonate in a Bunsen burner flame it goes through decomposition to
eaction form calcium oxide and carbon dioxide.

a. The reactants are:
b. The products are:

c. The word equation for this reaction is:
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/i Rates of Reaction )

3

Before you start these experiments, be sure to read and follow the General Safety Notes and Practical Tips on
page 2. Then answer the questions in your workbook.

Effect of Concentration

Equipment:

- <4 test tubes - 4 mL of O.5 mol L™ hydrochloric acid F

- | test tube rack - 4 ml of 1O mol L™ hydrochloric acid \ F

+ 4 emall equal sized pieces of magnegium ribbon 4 mL of 2.0 mol L™ hydrochloric acid | “

- | stopwatch - 4l of 3.0 mol L hydrochloric acid /
* paper “ Iw
Method:

Step[.  Place 4 mL of each of the concentrationg of acid into the < test tubeg; Label the test tubes with a piece of paper.
Step 2: Put each test tube into the test tube holder.

Step 3: Put | piece of magnegium into each test tube and start the stopwatch.

Step 4: Watch VERY carefully. Ag each piece reacte away COMPLETELY write down the time.

Step 5: When they have all reacted wash out the test tubeg and put the equipment away.

Results:

0.5 mol L™ [.Omol L 2.0 mol L 3.0molL!

Time to React (sec)

Conclusion:
a.  [he acid that reacted the fagtest wag . [t took
b.  The acid that reacted the slowest wag . [t took

c.  Themore concentrated the acid, the  FASTER / SLOWER it reacts with the magnegium. (Circle your answer.)
d.  Label each of the following diagrame ag either O.5 mol L, L.O mol L™, 2.0 mol L' or 3.0 mol L.

. A
l.... ) [ ]

e.  If something ie concentrated, it means that thereiga  LOT / LITTLE  of the substance. (Circle your answer.)
f. The more concentrated the subgtance i¢, the FASTER / SLOWER  the reaction goeg. (Circle your angwer.)
9. The oppogite of concentrated ic  DILUTE / WATERY / MINIMUM. (Circle your anwer.)

h. [n thig experiment, the amount of producte made would have been the same in each reaction becauge while the
concentration of the acid differed, the amount of magnegium didn’t. s thie statement TRUE or FALSE 2
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Equipment:
- Bungen burner
- thermometer
- test tube rack

+ 2 gmall pieces of calcium carbonate

Method:
Part One: Step[.

Step 2:

Step 3:
Step 4:

Step 5:
Step 6:
Part Two: Step :
Step 2:
Step 3:
Step 4:

Results:

Effectiof Temperature

- tripod * gauze mat * heatproof mat m
- 100 mL tap water - 2 tegt tubeg * beaker /
- 4 ml of 2.0 mol L™ hydrochloric acid - stopwatch

Set up the Bungen burner and light it. Put the (OO mL of water into the
beaker and put it on the tripod.

Heat the water to 80°C. When it reacheg 80°C, put 4 mL of 2.0 mol L' hydrochloric acid into
the test tube and place the test tube into the beaker of water. Leave it for | minute.

Turn off the Bungen burner.

Add | piece of calcium carbonate to the test tube (leaving it in the beaker on top of the tripod).
Start the stop watch.

Watch it carefully and when it hag fully reacted, stop the stopwateh and record the time.
When the gear hag cooled down, wagh it and put it away.

Put 4 mL of 2.0 mol L hydrochloric acid into the test tube.

Add [ piece of calcium carbonate and start the stopwatch.

Watch it very carefully and when it hag fully reacted, stop the stopwatch and record the time.
Wagh and clean up the gear.

Time taken to react in heated acid: Time taken to react in cool acid:

Conclusion:
a.  HOT / CoLD

b. HOT / COLD
c. HOT / COW

acid reacted with the calcium carbonate fastest.
acid particles move around the quickest in the golutione.

acid particles crashed into the calcium carbonate with more force.

d. Tily was making homemade lemonade. She uged | cup of boailing
water to diggolve 2 cupg of eugar before adding the lemon juice, cold
water and ice. Explain why she added boiling water to start with.

e.  Why do you think we keep products like meat, cheege and milk in a
cold place like the fridge?



I
- 2 testtubes - tegt tube rack - 2 caleium carbonate crystale (of the same mage) W

- stopwatch - pestle and mortar - 2 x 4 mL of 2.0 mol L hydrochloric acid ‘/““m

Step .

Step 2:
Step 3:
Step 4
Step 5:
Step 6:

Step 7:

DOWNLOADABLE EXTRAS Atomic Structure: Part 2

Effectiof Particle Size

Place the two teet tubeg in the test tube rack.

Put 4 mL of 2.0 mol L hydrochloric acid into each test tube. 3
Add one crystal of calcium carbonate to one test tube and start the stop watch.

Watch it carefully until it hag fully reacted, then stop the stop watch and record the time.

Take the other crystal and grind it o a pouwder uging the pestle and mortar.

Now repeat stepes 3-4 with the pouwdered calcium carbonate.

When you are finished, wagh and put away the gear.

Time taken for calcium carbonate erystal to react:

Time taken for calcium carbonate powder to react:

a.  Label the following diagrame ag either calcium carbonate crystal or calcium carbonate powder.

= S

Which type of calcium carbonate reacted the fagtest? and it took
The LARGER / SMALLER  particles reacted fastest.
The LARGER / SMALLER particles had greater total surface area.

The LARGER / SMALLER  particles have more area for the acid to react on <o it reacte faster.
f. - When you light a fire, it ig best to uge emall pieces of wood NOT a large log. Explain why.

g When you make a ctir-fry, it i best to cut all the vegetables the game emall size. Explain why.

\

B

|

—
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Write true or false beside each of the following statements:

a. Smaller particles react faster than larger particles.

b. Dilute acid reacts faster than concentrated acid.

c. Hotter acid will react slower than colder acid.

d. If you add concentrated acid to water, it makes it dilute.

e. If you crush up calcium carbonate, it will react slower than a whole piece.
f.  60°C acid will react slower than 98°C acid.

g. Stirring or swirling salt as it is added to water will make it dissolve faster.

h. 4 mol L™ nitric acid will react faster than 0.1 mol L™ nitric acid.

Use the diagrams below to answer the following questions.

Diagram [ Diagram 2

,,,,,,,,,,,,,,,,,,,,,,

small marble
- -l chips
NOTE:
= acid particle
a. i In Diagram 1, the CaCO, has a perimeter of 3 units / 9 units / 12 units . (Circle your answer.)

ii. InDiagram 1, the acid particles CAN / CAN'T get to the middle easily to react. (Circle your answer.)
b. i In Diagram 2, the CaCO, has a perimeter of 4 units / 9 units / 36 units . (Circle your answer.)
i. Thisisa BIGGER / SMALLER surface area than in the first diagram. (Circle your answer.)

iii. So, the reaction in the second diagram would be FASTER / SLOWER than Diagram 1. (Circle
your answer.)

c. Overall, when there is more a for ¢ to occur on, the reaction can occur

f
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Write the correct formula that would be made if each of the following ions were crossed.
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(7 lsomers (|

Sometimeg a chemical formula ien’t ag etraightforward ag it
seemg.  Pentane i a compound that hag the formula CH,
which geeme simple enough and if you drew it out it looks nice

and gimple like in the diagram opposite.

BUT 2-methylbutane and 2,2-dimethylpropane aleo have the
formula C,H,, but they look nothing like pentane ag you can
cee in the diagrame opposite. That i becauge they are isomers.
[somers have the same molecular formulae but have different
atom arrangements. Thig i¢ a gpecific example of a structural
isomer becauge the structures are different. There are three
types of etructural icomerg, thege are shown in the table below.

)

3

Structural [somers

Positional

pentane

I I-O—TI =T
I—O—CI')—O—I
I I—(l)—I I
=

Functional

The way the carbon atomg are linked
differe.

both C.H

5 12

The first compound hag all carbong in a
chain. The second compound hag carbong
in a branch.

Optical lsomer

-“\\\’II/,,_‘ .
o o

a different arrangement or angle of the parts. Cie meang they are
one the game gide and frang on different gides. Thege differenceg in
layout and structure cauge them to have different properties, such ag
melting and boiling point, reactivity and strength.

“‘\\\’II[,,_

The groups attached to the carbong are in

different places.

both C,H, O

4" 10

The firet compound hag an OH off the
firgt carbon. The gecond compound hag
the OH off the gecond carbon.

Some form different functional groups.

H H
H-C-C-OH
H oH
OR
H H
H-C-0-C—H
H o H
both C,H,0

The firet comg)ound containg an OH
(hydroxy! group). The second compound
hag a R-O-R group.

The other main type of isomeriem i¢ stereoisomerism and ie where they
are arranged differently in epace. Thie meang the angles that the groupe are
positioned at are different. [n optical stereoisomers they are mirror images
of each other. The other type are geometrical stereoisomers which have

cis-but-2-ene

Geometric lsomers

trans-but-2-ene



1.

2.

3.

4.
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Match the following structural isomers together by drawing a line between them. Look for matching pairs with
the same formula but different structures.

H H H H H H H H OHH OH OH
L0 o1 11 O, I 1
H-C-C-C-C-H H-C-C-C-H H-C-C-C-H C-C-C-H
Lo Lo Lo Lo
H HHH H Cl H H H H H H H

Write the formula for each of the pairs above along the line that you have drawn. The formulae are given below.

CHO CHCI CH, CHO,

Label each of the following geometrical stereoisomers as either cis or trans.

H_ ClI
HC.,  ,CH, H, OH
g /c = C\ o/c = c\
H H H H
cl’ MH
Cl. _H
AWV 4
HC, H HO_  ,OH
g /c = c\ /c = c\
H CH H H
cl’ MH :

Draw an optical stereoisomer of the following compound.

@ Vo
Br
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Graphing Reactions

Graph the following information about an experiment that Gina did in her Science class where she reacted
hydrochloric acid and calcium carbonate together then measured the amount of carbon dioxide gas made
over time.

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

O O 25 5 10 15 25 28 29 30 32 33 34 35 35 35 35 35

At what time did the reaction stop making gas?

What was the maximum amount of gas made in the reaction?
How long did it take for the reaction to finish?

How long did it take for the reaction to start making gas?

Because Gina used calcium carbonate, we can guess the name of the gas made in this experiment is:
(Circle your answer.)

oxygen nitrogen carbon dioxide hydrogen
Because gas was made, we would see BUBBLES / STEAM in the liquid in the beaker. (Circle your
answer.)

Because gas was made, we would hear A SQUEAKY POD / FIZZING if we listened to the beaker.
(Circle your answer.)
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2. a. Below is the temperature change of water in a sealed container as it is heated from ice over time on a
Bunsen burner. Draw a graph to show this information.

Time (g) O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
e gEE 0 5 0 0 0 20 40 60 80 100 100 100 100 100 10 120

b. What temperature was the ice?

c. At what temperature do you think the ice melted?

d. How long did it take the water to reach 100°C?

e. What was the hottest temperature that the water reached?

f.  What happened to the water when it reached 100°C?

g. Match each of the diagrams below to the temperature that you think they are showing. The temperatures
are 0°C, 100°C, 120°C, -10°C and 25°C. Write the correct temperature underneath each one.
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Word Games

Using the following science term, see how many words of 3 or more letters you can make in 10 minutes.

Points
3-4 leftere = | point
5+ leftere = 2 pointe

Scores
O-5 pointe = awful
6-10 = average
[O+ = amazing

Use the clues to work out what the 6 key science words are and then spell the word in the grid by colouring in the
squares that make up the word. Use different colours for each answer.

Clues
The size of an atom. (6,5)
A type of change that ig reversible. (8)
Property that meang breake eagily, often erumbly. (7)
What an atom becomes if it gaing electrong. (8)
The name for the vertical columng on the Periodic Table. (6)
Name for moleculeg with eame formula but different layout. (6)

e e T

3. Block Buster

Cross out each of the words that fit with one of the clues. You will be left with one word that doesn't fit; this is your
answer.
Clues
a. propertieg
b. Parte of an atom.
c. Element gymbols from the

Ce chel shiny gasmade electron irreversible
Th  neutron  trangparent  dull  orbit  Rh
colour change  flexible  newproduet Lr Wi Hg  proton Periodic Table.

d. Featureg of chemical changes.
opaque  conductor Lv = nucleus liquid e
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4. Atomic Number Word Puzzle

Use the atomic numbers from the periodic table to work out the silly sentences below. The first word has been

done for you.

il
|

!

2 92 6 99 6 2 99 99?

—

I
|

i
i

111

H

Find the 9 science terms related to this topic by solving the puzzle below. Each circle
contains a term (one or two words) which runs either clockwise or anti-clockwise
and can start anywhere in the circle. When you have worked out each answer, put
them in alphabetical order opposite.

(\d(/ , &e,é/‘ o N
o o0 Bl 0 oY ©
o0 > o 19 “e9

|

5. Roundabouts

Zuo°
q)\e& :an; Q)\.a/d)
O r \
T N PALY

@)
()] n
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All of the answers to the questions are in the lattice below,
either as a word or picture. Once you have found each
one, there will be one left over, this is the final answer.

Questions
. What doeg an atom become when it loges electrong?
2. What ic an example of a physical change?
3. Which ie showing the third element from the Periodic Table?
4. What ig the formula for iron oxide?
5. What goes cloudy when CO,, ig bubbled into it
6. What ig an example of a chemical change?
7. What ig uged to prove the pregence of hydrogen gag?
8. Which word degcribes gomething that can be geen through?
9. Which ig the formula for caleium nitrate?
0. Which compound containg 3 atomg?

Il What ig formed when potagsium loges one electron?

Final Answer

CalNO,), limewater
negative FeO positive
N
[ [ @=3 )
K+ trangparent \Le=a /g
pop test 80,
Across

3. A chort paragraph that eummarices the
findings, linking back to the hypothesie and
aim.

6. A prediction of what will happen, starte with
That ...

7. A long paragraph that explaing the findinge
uging science.

9. A short description of the experiment.

[O. The factor that you meagure and ig affected
by the independent variable. (2 words)

[l.  Step-by-step instructions.

Down

[ Starte with To find out ...

2. The factor you are changing in an experiment.
(2 worde)

4. Data findinge are recorded in thig special grid.
(2 words)

5. Alist of the gear to be used.

8. A gpecial picture that shows the data
gathered, ugually a line format. (2 words)
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8. Topic Word Find

The following word find contains...

* 9 properties.

» 7 physical and chemical changes.
* 5 terms about ions.

Find each of these in the word find below then write their names in the correct column in the table that follows.

Properties Physical and Chemical Changes Terms About lons
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