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Terms of Use

Please read before you print your first page.

4 N\
One classroom license

e This file is for one classroom: one teacher, one group of students.
* Please do not share it, post it online, or sell it.

e Extralicenses for ateam or a school are available on the product page.

This is a fillable PDF

e OpenitinaPDF reader (Adobe Acrobat Reader, Preview, or your browser), Click into a line
or a box, type, and Save As.

e Every name line, coefficient box, atom-count cell, ruled box and check box on the student
pages is a type-in field, and so are the tracker, class grid, team note and family page. You
can also print any page and write by hand.

e [t works of fline. No account, no subscription, no internet connection needed after you
download it.

Print at 100 percent

Turn of f it to page and shrink to fit so the ruled lines stay 0.34 inch apart Every student
page reads when copied in black and white; the atom circles print as gray.

Student work

A filled-in tracker, class grid or team note carries a real student's name. Keep it in the data
folder, and use a first name only on any page that leaves your hands.

Need help?

It a field will not behave or a page will not print the way you expect, use Ask a Question on
the product page before leaving a review. Every question is read, and a fix to the file ships as
a free update re-download it any time from My Purchases.

\, J

© Bright Path Sped. For single-classroom use by the original purchaser.
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Teacher Notes

The parts of a student page, the page types in order, and a few teaching notes

4 N\
The parts of a page
» The coefficient box. A bordered box in front of a formula. Click it to type, or print and write in it

» The atom-count table. One column for each kind of atom, one row for each side. Count af'ter you choose
the coefficients; the rows must match.

e The ruled work box. Lines 0.34 inch apart for showing thinking, one idea to aline
* The check box. Balanced or not yet, yes or not yet click or mark one.

« The cut line. Six pieces ina 3 by 2 grid, each 24 by 125 inches, edge to edge: two cuts across and two
down

Page type What it looks like What the student does

Reactants, products, coefficient, subscript, conservation of

Parts, Words, Count the Atoms 3 pages
mass, counting

A five-step chart. two worked examples with atom tables, two

How to Balance, Worked, Your Turn | 5 pages
guided copies

Coefficient boxes and an atom table on every problem. Simple,

Balance It 1A to 3B 6 pages, 24 equations building, ready for more
Read the Model, Draw the Model 2 pages, 7 models Count molecules in a picture; draw atoms in boxes.
Find the Mistake 2 pages, 6 problems An invented student's work has one mistake. Find it and fix it.
Words to Equations, Mixed Review 2 pages, 7 equations Turn words into an equation; a mixed set.
Cut and Paste 116 3 Spages. 18 piles Balanced or not; match the coefficient list, match the atom
count.
e ™

Three steps up, marked by a shape
» Circle, starting (pages 13 and 14). Two or three kinds of atom, short formulas, one or two formulas on
each side.
e Square, building (pages 15 and 16). Burning carbon compounds, metals with acids, and a splitting compound.
Three kinds of” atom.
» Triangle, ready for more (pages 17 and 18). Groups in parentheses and longer equations with up to five
kinds of” atom.

Teaching notes

» Say it every day: coefficients change, subscripts never do. Changing a subscript makes a dif ferent
substance.

* Atoms are counted, not guessed. The table makes the count visible, so a student can point to the atom
that is of T

o Atoms that appear in only one formula on each side are the easiest place to start Save H and O for last
when they appear in more than one place.

* A group in parentheses, like (OH) or (SO4), can be counted as a unit when it is the same on both sides.

o Pages 21and 22 show common slips from an invented student. Use them as a discussion, not a score.

Balancing Chemical Equations - Teacher Notes
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Parts of an Equation

@ Read about the parts of an equation.

Reactants Products

2|—|2 +0, — ZHQO

@ o+ 00 — & &

The same equation drawn as atoms. Count the circles on each side.

Coefficient Subscript

The big number in front of a formula. It The small low number inside one formula. It
multiplies every atom in it. 2 H,O means 2 counts atoms in one molecule. H,O has 2 H
water molecules 4 H atoms and 2 O atoms. and 1O. Never change a subscript to balance.

Law of Conservation of Mass. In a chemical reaction, atoms are not created or
destroyed. They only move into new groups. So each kind of atom has the same count
on both sides.

Balanced means the same count of every kind of atom on the left and the right.

Count in the picture. @ left C] right C] ° left D right C]

In your own words: why must the atoms match on both sides?

r

Balancing Chemical Equations - Parts of an Equation
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Count the Atoms

# Count the atoms. Write each number.

The big number multiplies every atom in the formula. Atoms inside parentheses are multiplied too.

Show how you counted one of them.

|

Balancing Chemical Equations - Count the Atoms
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Worked Example 1

Qll Read how it is done. Follow along.

Example. Balance N, + H, — NH3 The equation is a standard one; the steps are the same for
any equation.

Start. Count the atoms in the skeleton equation.

Atoms o @

N2 + H2 > NH3 Left side 2
1

|

2
Right side 3

Step 1. Balance N. The left side has 2 N and the right side has 1N. Put a 2 in front of NHs.

e Q@
No + Hy —» 2 NHs Left side 2 2
Right side 2 6

Step 2. Balance H. The left side has 2 H and the right side has 6 H. Put a 3 in front of H,.

Atoms 0 @
2 6

Ny + 3H, —» 2NHs Left side
Right side 2 6

Check. Count every atom again. The two sides match.

Atoms
N2 +3 Hz — 2 NH3 Left side
Right side

0D + 3030 6O — ¢ B

Balancing Chemical Equations - Worked Example 1
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Worked Example 2

Qll Read how it is done. Follow along.

Example. Balance CsHg + O, — CO, + H,O The equation is a standard one; the steps are the
same for any equation.

Start. Count the atoms in the skeleton equation.

Atoms e ‘ @

CsHg + Oy —» CO, + H,O Leftside @ 3

Right side 1

C3|—|8 + OQ > 3COQ + HQO ’Left—slde
Right side

Step 2. Balance H. The left side has 8 H and the right side has 2 H. Put a 4 in front of H,O.

Atoms @ Q
CsHg + Oy —» 3C02 +4 H,O Left side 3 8 2
Right side 3 8 10

Step 3. Balance O. The lef't side has 2 O and the right side has 10 O. Put a 5 in front of Os.

v @ ® O
C3H8 + 502 . 3COQ + 4HQO Left side 3 8 10
Right side 3 8 10

Check. Count every atom again. The two sides match.

C3|—|8 + 502 > 3C02 + 4 HQO Left side
Right side

Atoms e @ Q
3 8 10
3 8

10

Balancing Chemical Equations - Worked Example 2
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Balance It 1A

# Write a number in each box. Count the atoms.

Metals joining oxygen or chlorine. Count the atoms in the table.

@ DMg + Doz — OMQO

Atoms

Left side

Right side

Do the rows match? balanced not yet

DNCI + ch — ONOCI

Atoms

Left side

Right side

Do the rows match? balanced

@ DFe x [:]02 — DFe203

Atoms

Loft side

Right side

Do the rows match? balanced not yet

(@ Dm > :]02 — DA|203
A

Atoms
Left side

Right side

Do the rows match? balanced not yet

L

Balancing Chemical Equations - Balance It 1A
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Balance It 2A

# Write a number in each box. Count the atoms.

Burning carbon compounds. Count the atoms in the table.

Atoms
Left side

Right side

Do the rows match?

balanced

OO0 ==

not yet

Atoms
Left side

Right side

Do the rows match?

O T—C

balanced

Atoms

Loff side

Right side

Do the rows match?

balanced

QCQHSOW[:JOZ_»QCOQ o

not yet

0)

Atoms
Left side

Right side

Do the rows match?

.

balanced

0o O [es

not yet

0]

Balancing Chemical Equations - Balance It 2A
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Balance It 3A

# Write a number in each box. Count the atoms.

Parentheses: treat the group as one. Count the atoms in the table.

O [ Jodom [:JHC._.[:]COC.Z QHQO

Atoms

Left side

Right side

Do the rows match? balanced not yet

DA| OH)s DHQSO4 > DA|2 SOy)s DHQO

Atoms

Left side

Right side |

Do the rows match? balanced not yet

DNG3PO4 DCOCIZ . [:]CG3 PO4 DNGC|

- O 0 06 e o

Left side

Right side

Do the rows match? balanced not yet

@ [ Jreson+[ Jeo— [ Jre- [jcoz

& e

Left side

Right side

Do the rows match? balanced not yet

1\

Balancing Chemical Equations - Balance It 3A
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Read the Model

# Look at the picture. Write the numbers.

( @ hydrogen Q chlorine e carbon e oxygen

Each picture shows how many molecules are in the balanced equation. Write the number of
each in the boxes.

lo @ + QO — O O
C]Hz + DClz —_ :]HCl

Count the circles. Do both sides match? yes

:
O c 0 X c o R oRudo c ofo c o

(o (or—s (e

Count the circles. Do both sides match? yes

@ @0 B — N - GO
OHQOZ—>OH20+ 302

Count the circles. Do both sides match?

L

® + GO G0 — 000 + & R,
DCH4 DOQ—V[:]COQ [: 20

Count the circles. Do both sides match? yes no

Balancing Chemical Equations - Read the Model
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Find the Mistake 2

# Find the mistake. Then fix it.

Riley is made up for practice. Each problem has one mistake.
-

@ Riley wrote: Mg(OH)2 + 2HC| — MgC|2 + H,0
Riley says: ‘Mg(OH), has one H, so 2 HCl is enough”

Atoms @ Q @

Left side
Right side

balanced not balanced not the smallest numbers

.
)

@ Riley wrote: 2 CHzOH + 20, —» 2CO, + 4 H,0

Riley says: "C and H match, so the oxygen must match too!

o ®

Left side
Right side

balanced not balanced not the smallest numbers

Fix it: DCHsoH + |02 — I CO, + DHZO
\
~

@ Riley wrote: 2 A| + 3HZSO4 —_— A|2(SO4)3 + H,
Riley says: 'l fixed Al and SO4, so | am finished

ptoms o ® ®

Left side
Right side

balanced not balanced not the smallest numbers

Fix it: OA| + OHZSOA' — OA|2(SO4)3 + OHQ
\_

Balancing Chemical Equations - Find the Mistake 2
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Mixed Review

# Balance each equation. Count the atoms.

A mix of everything. Write a coefficient in each box. Then count the atoms in the table.

(O Jme+[ Jagnos — DM9<N03>2 [jAg

ptoms ®) o)

Left side

Right side

Do the rows match? balanced not yet

rC2) Du > :]N2 — DLi3N
@)

Left side

Right side

Do the rows match? balanced not yet

DMg (OH), + OH3P04 — [ng3 (PO.), + DHQO
Atoms @ o

Left side

Right side

Do the rows match? balanced not yet

~
DBO NO3 DNOQSO4 - C]BGSO4 C]NGNOQ,

ptoms ) ®

Left side

Right side

Do the rows match? balanced not yet

\_

Balancing Chemical Equations - Mixed Review
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Cut and Paste 1

3 Cut out the six pieces. Paste each one in the right box.

Count the atoms on each side of each piece. Do the two sides match?

( N é
Balanced

Not balanced

. J \\

§< Cut on the dashed lines: six pieces, two straight cuts across and two down.

o
:
|
|
[ |
:
|
|
[ |
4
0
|
|
[ |
0
|
|
[ |
A

Mg + 2 HCl — MgCl, +

2Ca+ O, — 2Ca0O
Ho

2HgO — Hg + Oy 2Al +3Br, — 2AIBr3

Pick one Not balanced piece. What would you change?

|

Balancing Chemical Equations - Cut and Paste 1
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Cut and Paste 3

3 Cut out the six pieces. Paste each one in the right box.

Each box shows a balanced equation. Paste the atom count that belongs to it.

[ Hy + F, — 2 HF

N\

N\

CaCOz — CaO + COy

2Fe + 3Cl,— 2FeCls

\

J

2Ag

([ Cu + 2 AgNOs —» Cu(NO3), + |

3 Mg *+ N — MgsN,

[ Zn + CuSO, — ZnSO4 + Cu |

.

J

. v

L

g( Cut on the dashed lines: six pieces, two straight cuts across and two down.

Cul.Ag2.N2,06

Zn1,Cu1, $1,04

Mg3.N2

How did you find the match?

Ca1,C1,03

b-----

Fe2,Clé6

Balancing Chemical Equations - Cut and Paste 3




and finds the smallest whole-number coetfficients.

Mixed Review page 24
# Balanced equation

Mg *+ 2 AgNO3z — Mg(NO3),
+ 2 Ag

2 6Li+ Ny, — 2LigN

3 Mg(OH), + 2 H3PO4 —
Mgs(POg), + 6 HO

Ba(NOs3), + Na,SO4 —»
BaSO, + 2 NCINOs

Words to Equations page 23
# Balanced equation
1 2Al+3Cl, — 2AICl3

2NaQOH + H,SO4 —
Na,SO4 + 2 H,O

3 Zn*+ 2HCI — ZnCly + H,

Freview - bright Path sped

Answer Key: Review, Words, Models, Counts

In Draw the Model, accept any drawing that shows that many molecules and the right atoms. Each
equation was checked by a program that counts every atom, including atoms inside parentheses,

Atoms on each
side

Mgl Ag2 N2 O
6

Lie,N2

Mg 3,014 H12 P
2

Bal N2 O10 Na
2,51

Atoms on each
side
Al2 Cl6

Na2 O6,H4 S1

n1H2CI2

Read and Draw the Model pages 19, 20

# Balanced equation

Al |Hp + Clp — 2 HCI
A2 |1 2CO + Oy — 2COy

A3 | 2 H202 —_— 2 HZO + 02

A4 CHg + 20y — CO, + 2H,0

B1 NQ"'OQ—PZNO
B2 ZNO"'OQ—PZNOQ

B3 2NH3—> N2+3H2

Coefficients

Words page 6
# Word Letter
1 Reactant B
2 Product E
3 Coefficient F
4 Subscript A
5 Conservation of mass D
6 Balanced equation C
Atom counts pages 6, /
# Formula Atoms
7 3H,O H6 03
8 2Ca(OH), Ca2 04 HA4
9 2A10SO4)3 Al4,56,0 24
Cl | 2MgO Mg2 O?2
C2 | 3CO, C3.06
C3 | 4NH3 N4 H12
C4 | 3MgINOs), Mg3.N6,018
C5 | 2Fey0Os Fe4,06
Co6 | 2AIOH); Al2,06,H6
Your Turn pages 10, 12
Page Balanced equation Atoms each side
Your Tunt |[2Hp + Oy — 2H,O H4.02
Jour Tumg | S2Ha* 302 — C2H406
2CO, + 2H,0 o

Balancing Chemical Equations - Answer Key - Review, Words, Models, Counts




Balancing Tracker

One student, every scored page. Filled example: page 36.
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Student Teacher Month
Page Page type and set Items Right Date Notes
6 Words and Atom Counts 9
7 Count the Atoms 6
13 Balance It 1A 4
14 Balance It 1B 4
5 Balance It 2A 4
16 Balance It 2B 4
|l h B .
17 Balance It 3A 4
18 Balance It 3B 4
19 Read the Model 4
20 Draw the Model 3
21 Find the Mistake 1 3
22 Find the Mistake 2 3
23 Words to Equations 3
24 | Mixed Review 4
26 Eut and Paste 1 6
27 Cut and Paste 2 6
28 Cut and Paste 3 6
( ) This month we are working on (your own standard or wording)
How to fill this in
Write how many items the student got right with
no prompt, and the date. A blank means not tried
yet, never wrong. There are 77/ items on the 1/
scored pages. Answer keys pages 29 to 31 Filled
example: page 36.
\ J

Balancing Chemical Equations - Tracker
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Team Neote

Use this page between team meetings or when a student moves classes, to hand of t what
changed without writing a note from scratch. Everything below is observable, with a blank for the
number or the wording your team already uses.

Student Team member Date

Page type Covered since last note (Y/N) ltems right Still blank

Balance It sets1to 3

Models

Find the mistake

Words to equations

Mixed review
Sorts
( ) 4
What | saw (observable, not a conclusion) Next step
e Balanced ___of ___ equations without @ e Nextpage or set.___ because ___ (what you
prompt. saw).
o Counted atoms inside parentheses correctly » What to try in another class or at home:
on___of _(Set 3 pages1/7and 18) « What to keep doing because it is working ___
» Changed only coefficients, never a subscript: « Anything for the team meeting to decide:
yes / no / with areminder. (this page records what happened, never a
o Checked every atom at the end yes / no / with label or a plan)
areminder.
\ J \\

Summary, in one or two sentences, for whoever reads this next

A filled-in line, for reference

'Balanced 3 of 4 equations on Balance It 1B without a prompt on 10/9. Next step: write the atom count af'ter
each change before moving on' That is the level of detail this page is built for It matches the filled example
on page 36.

Balancing Chemical Equations - Team Note
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Priga’s Tracker (Invented Student)

Priya S.is invented, nothing on this page describes areal student. The blank tracker is on page 32

Student Teacher Month
Priya S. (an invented student) Mr. Okatfor (invented) October
Page Page type and set ltems Right Date Notes
6 Words and Atom Counts 9 10/6 Jl;/lvi/xoed up subscript and coefficient on
7 Count the Atoms 6 10/7 -
13 Balance It 1A 4 10/8 -
14 Balance It 1B 4 10/9 Forgot the 2in O2 once
15 Balance It 2A 4 10/13 Counted O last, ran out of room
16 Balance It 2B 4 - | N
17 Balance It 3A 4 - -
\ v
8 Balance It 3B 4 L -
19 Read the Model 4 10/15 | Miscounted one molecule
20 Draw the Model | 3 - -
21 Find the Mistake 1 3 10/16 Found the mistake, fix not finished
_ _|_
22 Find the Mistake 2 3 - -
23 Words to Equations | 3 - -
24 | Mixed Review 4 - -
26 Eut and Paste 1 6 10/17 One piece pasted in the wrong box
27 Cut and Paste 2 e] - -
28 Cut and Paste 3 6 - -
' e '
How toread it What the table points to

Priya S. has done 8 of 17 scored pages and got 32
of 40 items right with no prompt. 2 pages were dll

right and 6 carry a note. Every number comes
from the table.

The lowest page is Balance It 2A (2 of 4) That is
where the next practice goes The 9 pages lef't
blank are not tried yet, never wrong.

Balancing Chemical Equations - Example
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Binder Cover

Slide this into the front of a binder. The divider tabs and a spine label to cut out are on the next
page (page 39)

r

Science - Chemistry

®O00

BALANCING CHEMICAL
EQUATIONS

Consecrvation of Madss

Learn Practice Check

Teacher Class or student
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