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BALANCING EQUATIONS

Balance the fellowing chemical equations.
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1.

CH, + C, — CO, + HO

2. Na + I — Nd

3. N, + 0O, —= NQO

4. N, + H, — NH,

5 K[+ Cl, — KCI +1I,

¢. HCl + Ca(CH), — CaCl, + H,0
7. KCIO, -» KCI + O,

8. K,PC, + HCI — KCI + H.PO,

9. 5+ 0O, — 30,

10. KL + PB(NO), - KNO, + Pbl,
1. CaSQ, + ABr, — CacBr, + ALGO,
12. H,O, — H,0 + O,

13. Na + HO — NaOHK + H,

14. CH, + O, = CO, + HO

5.

MINOy, + KPO, — Mg, (PO, + KNO,
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BALANCING CHEMICAL EQUATIONS Name

Rewrite and balance the equations below. - L ‘ :\'L ] . @

1N, + H, — NH,

2. KCIO, — KCi + O,

3. NaCl + F, — Naf + Cl,

4. H,+ 0O, — HO

2

5. AgGNO, + MgCl, — AgCl + Mg(NO),

6. AlBr, + KSO, — KBr + AlL(SO),

7. CH, + O, = CO, + HO

8. CH, + O, = CO, + HO

9. CH, + O, — €O, + HO

10. FeCfa + NacOH — Fe(OH)J + NaC!

1. P+0, — PO

2775

12. Na + H,O = NaOH + H,

13 A0 — Ag + Q,

14, 8, + O, — 30,

]5' CO2 + H2O - CéH]?.Oé + OZ

16. K + Mghr, — KBr + Mg

17. HCl + CaCO, — CaCl, + HO + CO,
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Balancing Equations Worksheet

1) _Nz(9) + Ha(9) — NH; (9)

2) __ KCO3(s) —» ____KCI(s) + 02 (g)

3) __CHgO() + ___0:(9) —> —_CO(9)+ ___HO()
4) ___5n(s) + _ _ HC(aq) — . &ncl, + __ _H,(9)
5) ____NaBr * Clz - _— NaCl + __Br

6) ___K + H. O — H, +____ KOH

7) ___CaOH); + ___HCH;0, ——> ____ Ca(CoH30:) + __ H:O
8) ___Pb(NOs3), + NaI . PbI, +____ NaNOs

9) ___ CgHis + Q; — _ €O, + ___ _H0

10) ___ C3Hg + o, — CO, + H, O

11) ___Cu + O, —» ___CuO0

12y __ C + O, — €O,

13) __ CeHigOs + o, —* cOo, + __ _H,O

14) __ C3Hs(NO3); — N, + Q, +__ CO;, +___HO
15) __ _Ag + H.S . O, —* __ _Ag,5 +__HO
16) ___ SiO; + . — ___Ssic + ____ O

17) ___ AI(OH); + Hol — AlCl; + H, O
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WORD EQUATIONS T - Name

Write the word equations below as chemical equations and balance.

Zinc + tead () nitrate vield zinc nitrate + lead

2. cluminum bromide + chlcrine vieid aluminum chloride + bromine

_CAJ

sodium phosphate + calcium chioride vield calcium phosphate +
sodium chioride

4. potassium cnlorate when heated vields porassium chicride + oxygen gas

aluminum + hydrochicrdc ccid vield aluminum chionde + hydrogen gas

‘(‘J'l

0. cgicium hydroxide + phosphoric gcid yield calcium phosphate + warer

copper + sulfuric acid yield cogoer (I sulfate + water + sulfur dioxide

8. hydrogen + nitregen menexide vield water + nifrogen
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WORD EQUATIONS T Name - en

'  follow (el equat B R
Write and baiance the foliowing chemical equations. ad
| ;l Hydrogéh plus oxygeh yield water. | ' |
2. Nitrogen plus hycirogen yield ammonia.
3. Aluminum bromide plus chlorine yield aluminum chioride and bromine.
4, Hydrochloric acid plus sodium hydroxide vield sodium chioride plus water.
=5, lron plus lead (ll) sulfate react forming iron (b sulfate pius lead.
6. Potassium chiorafe when heated produces potassium chioride plus oxygen gas.
7. Sulfuric acid decomposes to form sulfur frioxide gas plus water.
8. Sodium oxide combines with water to make scdium hydroxide.,
9. Potassium iodide reacts with bromine forming petassium bromide plus icdine. -
10, Scdium phosphate reacts with caicium nitrate fo produce sodium Aitrate plus
calcium phospharte.
+1. Zinc reacts with iron (I} chloride yislding zinc chicride plus iron precipitate.
12.  Ammonium carbonate and magnesium sulfate reqct fo yield ammonium sulfate
plus magnesium carbonate.
13. Phosphoric acid plus caicium hydrexide react forming salid caicium phosphare pic
water, .
14,

Aluminum plus oxygen gas form aluminum oxide under certain conditions,

Nitrogen gas plus oxygen gas react and form dinifrogen pentoxide.
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Types of Reactions
Please use the textbook pages256-267 to help you with the following.

QUTLINE

What are the five basic types of chemical reactions covered in this
textbook?

th o o b =—

How can we use the information in regards to patterns classically
exhibited by the reaction types?

Synthesis  Reacti
Definition-
General Equation-

Example Equations-

What is the classical pattern of a synthesis reaction that will give you clues
regarding predicting products given only the reactants?

Specific Information relevant to synthesis reactions-

u . o B el

Definition-



General Equation-

Example Equations-

What is the classical pattern of a decomposition reaction that will give you
clues regarding predicting products given only the reactants?

Specific Information relevant to decomposition reactions-

Sinele Repl: Reacti

Definition-

General Equation-

Example Equations-

What 1s the classical pattern of a single replacement reaction that will give
you clues regarding predicting products given only the reactants?

Spectfic Information relevant to single replacement reactions-



Doubl lacemen ion
Definition-

General Equation-

Example Equations-

What is the classical pattern of a double replacement reaction that will
give you clues regarding predicting products given only the reactants?

Specific Information relevant to double replacement reactions-

1

nbustion acion

Definition-

General Equation-

Example Equations-

What is the classical pattern of a combustion reaction that will give you
clues regarding predicting products given only the reactants?

Specific Information relevant to combustion reactions-
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CLASSIFYING CHEMICAL REACTIONS Name

7~ =~

Balance the reactions below and classify them as synthesis, decomposition, singie l 3(?
replacement or double replacement.

1.

KCIO, = KCl+ O

2

2. HC! + NaOH — NaCl + HO

3. Mg + HCI — MgCl, + H,

4, H, + O, — HO

5. Al + NiBr, —  AlBr, + Ni

6. Al + O, — ALO,

7. NaCi — Na + Cl,

8. CaCl, + F, — CaF, + Cl,

G. AgNGC, + KCI — AgCl + KNO,

16 N, + H, — NH,

1. HO, — HO + O,

12, (NH).8O, + Ba(NO,, — B8aSO, + NHNO,
13, Mgl, + Br, —  MgBr, + |

14. SO, + H,0 - H,SO,

15. KCl + Zn(PO,, — InCl, + KPO,
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CLASSIFICATION OF Name
CHEMICAL REACTIONS 140

Balance the reactions below and classify them as synthesis, decomposition, single
replacement or double replacement.

.
I
O
|
I
+
O

(0]

n + H8O, — InSO, + H,

4. CO+0O, — COD,

2 2

5 Hg@C —  Hg + O,
& Ker + Ci, — KCI 4 Br,

|

Cal + HO — Ca(OH),

8 AgNO, + NaCt — AgCl + NaNO,

9. H0, — HO +0O,

272

0. CalOH), + HSO, - CaSO, + H,O
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Copper Circle Project

Purpose:

The group will be taking solid copper and running it through five various reactions. When all of the reactions
are complete the final product will be solid copper, thus coming full circle with the copper. The student’s
goal is to report out the project discussing the chemistry behind each reaction in the following format below.
Students may use any visual media to report out this information. The project will be assessed on the
following criteria:

Word equation (1 point for each correct reaction)

Balanced chemical equation including state of matter (1 point for each correct reaction)

Type of reaction (1 point for each correct reaction)

. Drawings of reaction on a submicroscopic level (1 point for each correct reaction)

What evidence indicates a reaction occurred? {1 peint for each correct reaction)

Quality Grade: neatness, color, creativity, user friendly and spelling (5 points total)

oU AW =

REACTION 1:

Wrap @ 5 cm piece of copper metal around the end of your pencil. Place it in a test tube with 3 mL of 6M
nitric acid. Let stand for 20 minutes. Record observations of the newly formed products: copper (II)
nitrate, water and nitrogen dioxide gas.

REACTION 2:

Place the test tube in a cold water bath. While stirring, SLOWLY add 4 mL of a 6M sodium hydroxide to
the copper (II) nitrate solution. Record observations of the newly formed products: solid copper (II)
hydroxide and aqueous sodium nitrate.

REACTION 3:
Add 2 mL of water to dilute the contents. Place the test tube in a hot water bath. As the copper (II)
hydroxide is heated, observe the formation of the precipitate, copper (II) oxide and water as a product.

REACTION 4.

Place test tube in a cold water bath to help the precipitate settle faster. Using a pipette, remove the liquid
layer on top. Add a clean dropper full of water to the test fube. Let settle and remove the top liquid layer
again. Add 5 mL of 6M sulfuric acid (H;504) to the test tube containing copper (II) oxide and stir. Record
observations of the newly formed products: copper (II) sulfate and water.

REACTION 5:
Add one large piece of zinc metal to the copper (II) sulfate solution and stir. BE CAREFUL! Test tube gets
hot! Record observations of the newly formed products: zinc sulfate and copper metal.
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CHEMISTRY PROBLEMS

Equations

Write a balanced chemical equation to represent each of the following chemical reactions:

B

(B

10

n

tron + sulfur — iron (1) suifide

. 7inc + cupric sulfate — zinc sulfate + copper

. silver nitrate + sodium bromide — sodium nitrate + silver bromide

potassium chlorate (heated) — potassium chloride + oxygen
water (electricity) — hydrogen + oxygen
mercury {{I) oxide (heated) — mercury + oxvgen

potassium iodide + lead (1) nitrate — lead (11) 1odide + potassium nitrate

EY

caluminum + oxygen — aluminum oxide

magnesium chleride - ammoniurn nitrate — magnesium nitrate + ammoniom chioride

iran (111 chioride. + ammonium hvdroxide — tron (1D hvdroxide + ammonium chioride

. sodium peroxide + water — sodivm hydroxide + oxygen

iron (1) oxide + carbon — tron ~ carbon monoxide

ron + water — hvdrogen - iron (111) oxide

. iron (111 chloride + potassium hydroxtde — potassium chloridz + iron (I1]) hydroxide

aluminum + sulfuric acid — aluminum sulfate + hydrogen

(coniinued)



EQUATIONS 37
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24,

30.

A

. sodium carbonate + caleium hydroxide —~ sodiom hydroxide + calcium carbonate

. carbon dioxide + water — carbonic acid -
. phosphorus + oxygen — phosphorus pentoxide

. sodium + water — sodium hydroxide + hydrogen

zing + sulfuric acid — zinc sulfate + hydrogen

. aluminum sulfate + calcium hydroxide — aluminum hydroxide + calcium sulfate

calcium oxide + water — calcium hvdroxide
iron + copper (1} nitrate — iron {1} nitrate + copper

iron (11 sulfide + hydrochioric acid -~ hydrogen sulfide = iron (11) chlonde -

. potassium oxide + water — potassium hydroxide

. ammonium sulfide + lead {1} aitrate — ammonium nitrate = lead {11} sulfide

mercury (1I) hvdroxide + phosphonc actd — mercury (11) phosphate = water

potassium hyd -oxide + phosphoric acid — potassium: phosphate + water

29. calcium chloride + aitric acid — calcium nitrate + hydrochloric acid

potassium carbonate + barium chloride — potassium chioride + barium carbonate
magnesium hydroxide + sulfuric acid — magnesium sulfate + water

suifur dioxide + water — sulfurous acid

feonnnued)
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Predicting Products Worksheet Name:
"or each of the following reactions, identify the type of reaction and predict the products
1. Type: N + H, >

2. Type: MgBr, + Cl; —

3. Type: C3Hg + O, -
4. Type: Zn + HCl —

5. Type: MgO -

6. Type: KaS + Fe(NQO3), —
7. Type: Al(OH); + HCI —
. Type: ~ Li + H;O0 >

9. Type: 4NaBr'+ AgNO; —
10. Type: Co HipOs + O —

11, Type: Na+0O; -

12, Type: Mg + Zn(NO3)., —

13. Type: ’ NH4NO; + CaCl, —
14, Type: H,O + electricity —
15. Type: Na.CO; + KNO; —

). Type: AgNO3 + Na,CO3; —




Predicting Products Name

Period
For each of the problems:
1. Write the chemical formula for the reactant(s).
2. Inthe margin, state the type of reaction that is predicted.
3. Predict the products.
*Note: For single replacement reactions, use the activity series to make
sure the reaction oceurs.

1. aluminum plus hydrochloric acid

2. calcium hydroxide plus nitric acid

3. mercury plus oxygen

4. sodium bromide plus silver nitrate

5. lithium iodide plus fluorine

6. potassium iodide plus iron

7. zinc plus cupric suifate

8. lithium plus bromine

9. sodium chloride plus electricity

10. calcium chloride plus bromine
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