onservation of mass- quid notes: // }%2

1. Chemical equations are shorter to write by usmg gqmbo\ﬂ ms/t/ead of words.
2. Chemical symbols stand for @0 .o afs

3. ldentify the chgmical symbo[ for each of t followmg elements: Ehionne &

Hydrogen - lron - Sod;um Carbon

4. A chemical formula is_
A Cembinakon ot S MBats (- G\M-

elemenks, a e LONNDOAN
5. Write the chemical formulas for each of the foilowmg compounds:
a. Methane IR-A

b. Carbon Dl&—nde 0@»7
c. Sugarc\q \-l—m O\\

d. Baking Soda dl; HGD‘E

e. Rubbing alcohol (- - =/

8. What is a subscript? Siohsaa ‘Di—% QD‘(\OLD 0 Q—O@ OL&CYY\S @@Qu,\ «Q\@M
7. Draw what Hs would look like. NN G o\e Me W GHe Mrado of-

O—@—& il fomclec] ™

8. Howdoes?s_:omparetOSH?
bondec\ ~Nhowo fmwu/ c,ém Q:u?/ﬁ

9. The materials at the beginning of an equation are called /o /7 )és
these are like ingredients that will together to make somethmg new.

10. "The arrow in a chemical equation means L/ L/I,(G(% , which shows the chemical
reaction. '

11. Products are \U\(\w(' = I/V\(SLAUQ \/)U k{/ﬁ_o WD&C&"\W\

12. Copy the equation from the center of page 26

i ™
H 2 4 Oq > HzO
13. How is a clags-of dents bemg ismigsed |nto he hall ay like & chemical reaction?. /

ﬂ M»Q 5%7/
bl/(/@A /ﬂrj Sy rc,Lﬂ f-
A7 AN

Ned YA
14. Write the full description of tﬁe law of conse ation of mass.
5144 1: ~ h(ﬁ ﬁ(j

clUAI e o g /\/m,M v mcm
/‘h W€ -




15. Where does some o[ the mass from burning something in a fire go?

ra (llage e 65 wnleor \frupof" e C{’)Z ondl oA~

16. Conservation of mass means the number of atoms before the reaction and after the reaction
are equal. Look at the equation in the book on the bottom of page 27, it states

Hz + O2 ---> H20. A-4 - 2-0 -——) CQ/.LA)/

O
Count the number of atoms on each side of the equation. Are the equal? O

17. To balance an equation you NEVER change g subscript, that would cause an inaccurate
compound, however, you can change the ( "g‘g.gj é?’ , which is the

number placed in front of the formula.

18. The coefficient tells you how manya/'m or Mo /ﬂCC( (ei there is of each reactant
or product.

19. When you add a coefficient in front of a symbol or formula you must [ZM 1 léi ‘Q [ g4

averything behind the coefficient by that number.

20. Draw the equation Hz+ O2--->2H20 @ ﬁ

How many hydrogen MOLECULES do you have on the reactants side? l How many
hydrogen ATOMS do you have?

How many hydrogen OLECULES do you have on the product side? ( 2 How many
hydrogen atoms? Jg

Are these numbers equal? I\‘}?\

3“‘./

21. In order to balance the above equation you must add a coefficient ofi_ in front of the
hydrogen on the products side.

22. Copy the model of the chemical equation on the bottom of page 28 AND count how many

ato i\you have of each element on each side. Are the equal? NRZAS
6 OO [

uu————.

23. BALANCE the following equation té dding the correcg coefficient(s):

Fe20 + C —> Fe + CO2 o Og . BC 2 q lj@ JVKS[O

Create a visual model for the balanced equation itrthe space below and explain how you know 'Z
it is balanced and if mass has been conserved.

| @
o6 6 _ 0. o _e_
oo © /& N °
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Compound Symbol Formula How Many can | Picture of
you make? Malecule

Water H.0 H+H+O — H20

Table Sait NaCl

Carbon CO: O+__ +__ »

Dioxide ———

Methane CH-

Hydrochioric HCI H+___ —HCI

Acid

Acetic Acid CaHq:

VWhen certain elements or compounds are mixed, a chemical reaction occurs. During 2
chemical reaction, chemical bonds between atoms are BROKEN, and NEW,
DIFFERENT chemical bonds are formed. This means that the original substance or
substances can change into new substances. The new substances can have very
different properties from the original substances. The subslances thal react are called
reactants and the substances that are praduced from the reaction are calied products.
Reactions can be written down in the form of an eguation, with an arrow pointing from
the reactants to the products.

Example:

Nt 3Ha = 2NH;

Although new molecules and compounds can be made, there is a very important rule
regarding chemical reactions. The Law of Conservation of Matter (Mass) states that
atoms are neither created of destroyed during a chemical reaction, the molecules are
only rearranged. That means the TYPE of and NUMBER of atoms does not change, but
the chemical bonds DO change.

Step 1: Build 4 H: molecules,  Step 2: Build 2 O: molecules.

Step 3: These molecules are called the reactants.

Step 4: BOOM! A chemical reaction occurs! Take apart each of your reactants and
rebuild them into water molecuies. H:Q

e How many molecules of water can you make?
Now perform the follewing chemical reactions. Starting with the OLDEST, sach student
will choose a chemical reaction to create aut of legos. The other team members will
observe and coach.

Team Reaction Eguation # of # of Is mass
Member atoms |atoms |conserved
hefore | after during this
reaction | reaction | reaction?
YIN

ethane

Burning
? 506 ©F

Acid-Base | HCI + NaOH —NaC! + H0
Reaction

Iron 4Fe + 30: + 2Fe:On
Oxidation
{rust)

Baking NaHCQO; +C.H.Q: -
Soda and | NaC:H.0: + H.0 + CO-
Vinegar

After lab questions:
1.\What is the difference between a compound and a molecule?

2. How is an atom different than a molecule?

3. Which side of a chemical equation is a reactant on? What is it?

4. Which side of a chemical equation is a product on? What s it?

5. is mass conserved during chemical reactions? , because

6. Based on the lab, what is one way to show the conservalion of mass in a chemical
reaction?



Lego Chemistry Lab

Name
Learning Goals: In this activity, you will -
e Create compounds, elements, and molecules
s Use the Law of Conservations of Mass to demonstrate chemical reactions
Group roles: Team leader, task master, paper pusher, materials manager

Starting with the youngest person in your group, each person should choose one Lego
cotor you will be in charge of, the Team Leader and Task Master will have more than
one color.

Everything you can touch is made of matter. The smallest parts of matier called atoms.
Atoms are too smail to see. Millions and millions of atoms are needed to become visible
to our eyes.

A substance that is made of atoms that are ail the same type of atom is called an
element. Elements are the ingredients that make up everything in the universe. The
Periodic Table of Elements is a camplete list of all of the elements that make up our
world.

Each LEGO color represents a different element. In the box below, pick which color will
represent the different elements.

Color Element

Chlorine {CF)

Carbon (C)

Gxygen (Q)

Sodium (Na)

Hydrogen (H)

Molecules:
Many types of atoms don't like to be alone. They form connections called chemical

bonds with other atoms by sharing electrons. Two or more atoms joined together in
this way form molecules. To represent 2 chemical bond you will "snap” the lagos
together.

As a group- madel the following molecules betow and DRAW your product and how you
think the atoms that make up the molacules would look.

Substance Lego Model What atoms might toak like

Ozone {O3)

Hydrogen gas {Hz)

__.aﬂomm: gas can combine with oxygen in the air and explore, releasing energy and
creating WATER!

How would Nas be different than 3Na? You can explain or draw modeis of each.

Na3 3Na

P wo: COMPOU er Pus ease read aloud

Only the first 92 elements on the Periodic Table occur naturally on earth, so how can it
be that there are so many types of matter? Diffsrent elements can form chemical bonds
called compounds. Compounds are new substances that can have properties very
different from the elements thal make them up.

Step 3: Build compounds by connecting different colors of legos together. Use the chart
to in PART ONE to know which color of lege to use for each element. Buitd as many
molecules as you can of your compound using the legos you have. Draw & picture of
each molecule in your science notebook.




Balancing equations practice

Name

Analyze the following equations to tell if they are tatanced or nol.

First count and record the number of atoms of reactants and products

Answer i the equation is balanced or not

If the equation is not batanced, balance the equation by changing/adding necessary

2,
£

<

’
£

coefficients

Zn + HCH «ZnCiz + HZ

Atorm = pefore
type

% afher

Balanced?
New Eguation:

Balanced?
Because

2.5+ F2 — SF6

Awom # befare
type

# after

Ralanced?

New Equation:

Balanced?
Because

3.Cz+He+ 02 » 02+ H20

Atam & belore # afler
ype

mm_mznma@f
New Equation

Balanced?
Because

Fill in the blank with the cofrect number 1¢ balance gach equation:

Ex: 1CH4 + 2 Gz - 1C02 + 2H20

4. Al + Oz -  AIRO3

5. AL+ HCI - MG+ Ha

Draw each of the balanced eguations below
6. C+Qz— CO2

7.C+H+H+H+H - CHe






Name: . Section:
~ Analyzing Chemical Formulas

Directions - Complete the following charts by providing the
appropriate number of molecules/compounds or atoms for each of

\munr,p?jn.,iﬂu & a@(r&@.ﬁwﬁw - Peoo ij e Qonserad~on ol the chemical formulas preseny.
Wiss
\e CO: CeH1206
P .
Te Wt Oy 2 mQN +H,0 - ‘ Component Total Component Total
a¥ - fownt Jdie 32.3 bero€ each .Tr:u e of olom .@J%h:&%l an h_\b;.l.mml.ma Number Number
We Yeurd €0, - molecules CohH1206 - molecules
e \m. C - atoms C - atoms
M,.ulmln e Ao - ? 0O - atoms H - atoms
5 T T ?U,,/Errcﬁ badaxnced. 5, molocules £ dtons

Chyee 4+ o “fv\\ e alinon — Hm INO N nm_l—mm .

mu. Qxforjn@t MM @ mm r»hfvj.o,j jDﬂ_ gb{«.?)cv Mg Or.fﬁ;m. = = * _
. ol v : omponent Tota c t Total

PDSCA P ..\W/mja embes W edorns ave .#Kwﬁ&%ﬁ H20 ~molecules CgHias — molecules

CoefCicie nte, Mmuviphy Sudgerois |

SN H - atoms C - atoms
- w . O - atoms H - atoms
Gmxwﬁ%gwlilﬁ.:ﬁ. r_(rﬂ....‘r.’m,:\.;, I, :N - _‘-.—O—NHC*NH
5N s YO, 2 (G 1 U, O
D JP \.M.N e A _. > ")
- 2
N E;éxg )

Cs Vo = F0, -2 50, + @.\,..ﬂ,o |
L) . m.U,Wme.S Mﬂwmeou / NH; | Madcn e Sormuta Yo dha moded

v W
C=5 B0 Ol 3

v v m_wfo%s.\m\%ﬁ__vﬁ ‘

Js He o @?9*;3 volonced Nowo ! MWM
. || .U, / ) / A |l.. . —
Yow Ao T Yhoo? Botn =ides Coatlunts ord

-J/%Q./.;.Qu Vwoe 0N mTcé._r # of atomns .




Name: Section:
Analyzing Chemical Equations

Directians: Read the following descriptions of the chemical reactions,
look at the chemical equations, and complete the chart that follows.

1. Propane burns. Propane combines with exygen in the air to make carbon
digxide and water vaper. This chemical reaction takes place when o ‘gas”
grill is used for cooking.

CsHs + 20: ©C0: + 2H:0

. Which chemical formula{s) represents | Which chemical formula(s) represents |
the reactonts? : the producs? i
| _

How ==5<. ny of each afom is vrwwnr* in How many of each atom _mv1mmm3+_=

the reactants? W..sm}s&hxmv
C- iC-
H- 'H-
Q- 0-

"1s this a balanced equation? Explain.

2, An iron bar rusts. The iron reacts with oxygen in the air fo make rust.

4Fe + 302 2 2Fez0:

*

3. A silver spoon tarnishes. The sifver reacts with sulfur in the air to make
silver sulfide, the black material we call tarnish.

2Ag + S 2Ag:5

Which chemical formula(s) represents
the reactants?

Which chemical formula(s) represents
the products?

o many of each atom is present
the reactants?

Ag -

m -

How maniy of each atom is present in
the prodicis? !
Ag - _
S5- i

 Ts this a balanced equation? Cxplain,

4. Living cells obtain energy from glucose molectles through the process of

respiration which is the combustion of glicose to obtain energy.

.. CoH1206 + 602 > 6CO: + 6H:0 + energy
Which chemical formula(s) represents | Which chemical formula(s) represents
the reactants? H the products? w

 How many of each atom is present in_ How many of each atom is present in

_.s.:.a.:n__a___m_nm_.wmﬁr?rmw&_z‘.mum?‘
the reactants?

w Which chemical formula(s) represents
H the products?

! How many of each atom is present in
: the reactants?

w_um-
10 -

How many of each atom is present in
the products?

Fe -

Ts this a batanced equation? Explain.

i the reactants? m;nﬁsiﬁumv
c- c-
H- H-
0- 0-

 Is this a balanced equation? Explain,
!

N

Ciccla b

f (s

& COrfo ¢+

~— Nodels



