Unit 7: Chemical Reactions

Name: Block:

Learning Targets

L. I CAN state and describe the Law of Conservation of Matter as it pertains to chemical reactions

2. T CAN explain the significance of the components of a chemical reaction (reactants, products, arrow,
states of matter, etc). '

3. T CAN write a chemical equation from a description AND describe a chemical reaction from the equation
*This is review from Unit 5: Naming and Bonding

4. I CAN balance a chemical equation
I CAN identify and describe the six types of chemical reactions based on their reactants and products

6. Given a chemical reaction, I CAN classify the type based on the reactants and products

7. TCAN describe the processes of oxidation and reduction; I CAN identify which elements are oxidized and
reduced.

8. Given a chemical reaction, [ CAN classify the oxidizing agent and the reducing agent.

9. T CAN describe and draw the interactions of compounds molecules in a chemical reaction
*Includes dissolve, dissociate, ionize, and precipitate _

10. I CAN define solability and determine a compounds solubility in water using “like dissolves like”

11. I CAN use a given chart to determine if a specific compound is soluble or insoluble in water

I 12. I CAN define precipitate and describe how a precipitate forms
113. I CAN determine whether a reaction goes to completion using a reactivity and solubility chart

14. I CAN predict the products of a chemical reaction

15. I CAN write and balance an entire chemical equation, including states of matter, when given the
reactant(s) :
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Seedlings in a Jar

[magine you have a scaled jar containing five bean seeds, air, and a moist paper towel.
Nothing can get in or out of the jar. ‘The toral mass of the jar and its contents is 500
grams.

Imagine the same jar with irs
contents 12 days later. Dur-
ing that time the jar remained
scaled. Nothing could get in or
out of the jar, The seeds have
germinated to form G-centime-
ter seedlings. ‘The total mass of
the jar and ics contents after the
12 days is recorded,

Circle the statement thac is

the best comparison of the to-

cal mass of the jar and its con-

tents before and after the seeds

sprouted to form seedlings:

A ‘The total mass of the original jar with seeds will be more than the total mass of
the jar with the seedlings.

B The total mass of the original jar with seeds will be less than the toral mass of the
jar with the scedlings. ’

(€ There will be no change in the toeal mass of the jar with seedlings after 12 days. )

Describe your thinking. Provide an explanation for your answer.

Law of Conservation of matter: Mater cannot be Créated Or

destroyed ; i+ can only be rearranged or Hansformed.
Any atoms present at the gtart of  reaction (reactants) o

must_be present in +he exact Same amounts at++he end (produds)
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ALL of the examples! C
Notes on Balancing Chemical Reactions Draw

Balancing Equations Practice Use the methods from the video to balance the following:
1. N+ 3 H>_2 NH
2. CHs+_ W 0> 4 co+ H mo

3. 0 KNO;> _2 KNO;+__ 0O ‘ |
¢~ aiready balanced!

a. AgNOs+___ NaCl> __ NaNOs+___AgCl | - T .

5. 9 Mg+ 0:>_2 MgO




>

Chembalancer Webquest

Go to Google and search for “Classic Chembalancer”. Click on the first link. Use the simulation to balance each equation.
otice that changing the coefficient in front changes the number of molecules. You must have the same number of atoms

on both sides of the equation.

1A) Be + 5= FeS
1C) What is the name for FeS?

iron ( 1) sulfige

2A) H, + ChL=>_2 HCl
2C) What is the name for HCI?
Rydrochlonc Acid

3A) 2 Mg+ 0,> 2 MO
3C) What is the name for MgO?
Maghnesium oxide

44A) 2 0, + B> 2 HO

1B) This reaction would be classified as Sy nesisS

1D) What does Iron mean in Latin?

Fervier = latin for blatksmi+h who puts
on horse shoes .

2B) This reaction would be classified as _SY n‘l'hCSf S
2D) Where is this molecule found? !

HQl iS found in the Stomach acid and
breaks down the food You €at

3B) This reaction would be classified as_ SYNHIESIS
3D) When Mg burns, what does it give off? ’ .

Mg gives 0ff an intense Whitc nght
uséd “in fireworks.

4B) This reaction would be classified as SY nhesisS

4C) What types of bonds does H; have?

: 4D) What did this reaction do?
Covatent (nonpolar)

I+ blew up the Hindenburqg (luxury blimp)

5A) 2 HO> 2 Hg+ 0,
5C) What is the name for HgO?

‘ Mercury (n) oxid€

6A) Ca+ 2 H0->__ CaOHp+__ H
6C) What is the name for Ca(OH),?
calcium hydroxide

5B) This reaction would be classified as DECOMPOS 1Hion
5D) What are some unique things about Hg? ’

Hisa metal +that isS a liquid at room
fempera+ure , used in thermomerers.

6B) This reaction would be classified as _s_»%lg_dL&placcmdﬁ-

6D) What gas is produced in this reaction?

Hydrogen gas

7B) This reaction would be classified as_COMpUSH AN
7D) Where is CH4 found?

methane is found in natural gas

7A) __CHs + 200> _ CO+2 B0
7C) What is the name for CH4?
me+hane

8A) _ NayO,+__ HySO:4=> __ Na;SOs+ __ H0, 8B) This reaction would be classified as Mg_&iépmcemen—’—
8C) What is the name for HySQ4? 8D) What is HO, and what is it used for?

suifuric acid Hydrogen peroxide is used 10 sterilize
contact lenses .

9B) This reaction would be classified as M—S

9D) What is ammonia used for?

Fertilizer and €xplosives

9A) N, + B H> 2 NH;
9C) What is the name for NH;?
Ammoniq

10A) HAl+ 3 0> 2 ALO;
10C) What is the name for Ales.
Aluminum oxidée

.11A)_"_|_KM1104-) 2 K0+ Y4 Mo+ 50

11C) What is the name for KMnO4?
petassium permanganatc,

10B) This reaction would be classified as Sy nHesiS
10D) When Aluminum oxidizes, it’s called?

pust
11B) This reaction would be classified as mmp_olﬁm

11D) What does “Pyrolysis” mean?
To breakdown with fire

L




Balancing Equations Practice

) ABri+ 3 K> 3 KBr+ Al
2) __ _FeO+__ PdF,> FeF, + PdO
‘Balanced!

3) _P4+£Br29iPBr3

4 2 ric+ Brz%_”LLlBr+ 612

5)  ___PbBn+ _g HClélfmr;;Pbélz
6) LgoB£;+ _3;_claso;§'3_ égﬁrzi__éo;(§64)a
7) 2 Nasp + - 3 CaF, > _Lo_NaF+ Cast :

§ 2 v+ QH> B W+ 2 Mak

9 LiPOj+ 3 NaBr-> _ NapOs+.3 LiBr
10) : Can‘f' leSO49 _ CaSQ4+ Z LIE
11y 2 HBr+___MgOHp> _ . MgBnt 4 2 8o

12) 2 LiNO;+__ CaBn>__ CaNOs:+ 7 LiBr

) ARNOs+__Lid__ fiNCs* 5%
— galanced !




Notes on Types of Chemical Reactions Draw ALL of the examples!

@

Types of Reactions Practice Balance and identify the types of reactions for each of the following:
1.2 Ag+ & e Ag:S  SYn+HhesiS

2.____MgCO;-—> MgO + CO; Decomposiﬁon

3 Ch+_ 2 KBr—>_2 kci+___Brp SiNgl€ replacement

4. 2 NaBr+ Ca(OH), > CaBry+_2 NaOH Daubi€ replacement

‘5 ____CgHyp + __8__02 - __5_C02 +_\go H0  coOMmbushion




Types of Chemical Reactions

Directions:

A in front of
* Balance the elements one at a time using coefficients. A coefficient is a whole qumbertthlz;iagfzvaift; :n e]ementa
formula in an equation. When no coefficient is written, it is assumed to be 1. It is best to uition
other than Hydrogen or Oxygen. These two elements often occur more than twice in an €q .

* Do NOT balance an equation by changing the subscripts in a chemical formula.
® Check each atom or polyatomic ion to be sure that the equation is balanced.
*  Make sure that all the coefficients are in the lowest possible ratio. _
*  Find the commonalities in the set of reactions and label that set with the appropriate name.
Type: __SYNDHNE.SIS . Two or more substance react to form a single substance.
’

2F¢  + 0, > 9o

Y + 50 >  poy,
N2Os  + HO -2 42 HNo;

Ya + %0, > 9a0

Ss + lq 0 o 8 SOs

Type: _ D€COM POS i+ion

- A single compound is broken down into two or more products.

2 Ag0 > Yag + o,

NH:NO; > N0 + 2H0

2 10 > 2B+ 0
2 HgO 2. 2Hg o+ 0

Mg(ClOs > MgCh + 30




Zn +
‘2 K +
Ch +
9L Al +
2 Li +

4. NaBr

3 u,50;,

72 H.0

=

->

=

. Atoms of an element replace the atoms of a second element in a
compound.

ZnSOx +  ®m Balanced!

. KOH

2NaCl -

‘Ha

“+

+

Br,

Al(SO4)s + 3H,

9 LiOH

Type:_DOUDIE Replacement

_Involves an exchange of positive ions between two compounds.

NaSO:  +  2mo \JFThese are acid-base

4. NaOH + H:SOs >
‘ reacti ??13 \.r,'(m’cn arg
OSCC'CYPCO
- Q_ KOH + H3PO4 ') KZPO4 ) + 2 H20 d . r'P m_‘, a lw ay S
@ - produce Salt
AgNO; +  KCl > KNOs +  pgcl (ionic compound ) and
water!
SrBr2 + (NH4):COs = ' SrCOs + 2 NH4Br
FeS + . 2HCI > HS +  FeCl
Type: com m 1St an :, Oxygen reacts with a hydrocarbon producing carbon dioxide and
‘ i water (and energy in the form of heat and light)
CHy + Q0. > €O + 2HO0
2 CéHs + B0, > 12co + bHO
CH;0H £ 2 02 “ > | 'Céz + 92HO0
o cHn0s  + o, > bco + WHO
2.CiHuo + |30, ’. > Qco. + 10 H:0




Types of Reactions Practice

Section 1: Identify the type of reaction
For the following reactions, indicate whether the following are examples of synthesis, decomposition, combustion, single
displacement, double displacement, or acnd base.

1) NasPOs+3 KOH - 3 NaOH + K5PO, mgwgplgggmmf
2)  MgCh+LixCOs > MgCOs +2 Licl_ dodble disPl ent

3) CeHiz +9 0, 2 6 CO, + 6 H,O Com UUS'ﬁm

4)  Pb+FeSO; > PbSO, + Fe Iﬂg| e dis pgcc men+t

5)  CaCOs; - Ca0 +CO, _deQmp_Q_s_ﬂ_on

6) Pt 30,>2P0s _SYNthLSiS

7 2RbNOs +BeF; > Be(NOs); + 2 RbF dﬂ_ﬂﬂﬁ_dj&p\ﬂfﬁ"en”
H  0>0+0, deCQW\QQS_\'\’\Oﬂ

9)  CGHO+40,>3C0+3H0 _COMPUSTON

10)  2CsHs+Fe> Fé.(CisHs)z | SYNNESIS

Section 2: Praéticing eqﬁatidli bala'ncing
Balance these equations, Then Classify!

D 2cH+__ 0,5 lomo+  co, cammustion
) YNal+_ PbSO) > _ PbL+7 NasSOs doune dispacemernt
3) Y NH+ 50,54 N0+ pHO daupie dispucemeny

4) 2 Fe(OH); > _ Fe;03+3 H0 _ngmms'tmm
X¥5) 2 HNOs+_ MgOH), > 2H:0+__ MgNOs: _ Qcid - hase

6)  __HPO,+3NaBr> 8 HBr+_NaPO, _dOUDIE disg\acemcn-r

7 8C+YH>  CH synme&s
8§ 2 CaO+_ MnL->_ MnO;+2Cal . _doubie disp lacemeny
9)  _ Fe0s+ 3 H,0 > 2 Fe(OH)s © _SyntesiS
10) _ GH+2H-> _ CH 3 Syninesis

1) 2 VFs+l0H > _ Vol + JOHF dﬂlﬂe_d\_gp\muﬂ'




¢ Translating Practice

Create an equation from these reaction sentences. Once you have written the reaction, balance it and classify it.

1. Hydrogen reacts with oxygen to produce water.

+ .
Q.Hq_@ 02(9)—-7 2H,0 g Syninesis
2. Silicon chloride decomposes to silicon and chlorine.
SiCly,—> Sigyt Clag) decomposition
3. Calcium combines with hydrochloric acid to produce calcium chloride and hydrogen gas.
single
Cacy + 2HClaqy —> CaClyesy + Hag replgcemem

4. Magnesium reacts with oxygen to produce magnesium oxide.

2Mgsy + Qi) — ZMg 0 () synthesis
. Iron combines with fluorine to produce iron (III) fluoride.

2Fe(n + 3Fa@ —> 2Fefy(  symmesis

6. Nitrogen gas and hydrogen- gas react tc; form ammonia gas.(NHa.) ,
N2 + 3 H (9) =7 NHa(g) 4‘ . Syn#hesiS
7. Barium reacts with sulfur to form bari;111.1‘ sulfide. N ' ., . 1
Bacy + Se —> BaS(o  Synthesis

8. Zinc metal reacts with hydrobromic acid to form zinc (II) bromide and hydrogen gas.

Simg\e

9. Gold (III) oxide decomposes into gold and oxygen.

o 2 Au,04 ® — HAU ¢y 130, (9 ""decomposi‘h'm

Zn ) + 2HBré¢i¢§) —> ZnBry + H29) rergacanm-\-



X
'
O“v

a
1

Notes on Redox Reactions Draw ALL of the eXamples!

Oxidation and Reduction Practice

1. Determine the oxidation number of each atom in the followmg substances

R odium |
a. NaF Name of compound: Ox#: N+l F =}

potassium
b. KoCO:;  Name of compound: C_I_QQM_&_ Ox# K 4| CO; =2

- Iron (0) S
c. Fe(NOs), Name of compound: __ Ni4{ a‘le Ox# Fe +2_ NO; =|

hydvochigvic
d. HCI Name of compound: Ox# H+l C =}

2. For the following balanced redox reaction answet the following questions
Na(s) + MgNOs(aq) = Mg(s) + NaNOs(aq)
a. What is the ox1dat10n number of Magnesmm when in a bond? -|- 2
b. What is the element that is ox1dlzed‘7 Nq o
c. What is the element that is reduced? Mg
d. What is the reducmg agent‘7 Na ' S ‘

e. What part of the equatlon does not change its charge" NO 3 ( N lﬂa-]-e | 0n>



>/

# Oxidation/Reduction Practice

¢

, Give the oxidation number of each kind of atom or ion.
V ‘ SO* b. Sn c. §* d. Fe* e. Sn** f.NOs" g- NH/*

-2 0 =2 +3 +4 ad +\

Determine the oxidation numbers of each element below. Use that information to identify what has been oxidized and
reduced, and what is the oxidizing agent and reducing agent.

1. 2Sr + O, >2SrO

Oxidized: Sr Reduced: O Oxidizing Agent: Q Reducing Agent: Sr

2.2L1+ S 5>LixS

Oxidized: Ll Reduced: S Oxidizing Agent: S Reducing Agent: L|

3. 2Fe + 3CuSO4 > 3Cu + Fex(SOs);

Oxidized: Fe Reduced: Cu Oxidizing Agent: Cu Reducing Agent: Fe,

4. N, + 3Mg > Mg3N2

Oxidized: Mg Reduced: N Oxidizing Agent: N Reducing Agent: Nq

Q. 4Fe + 30, > 2Fe;0s3

Oxidized: Fe. Reduced: O Oxidizing Agent: O Reducing Agent: "-Q,

6. Cl, + 2NaBr > 2NaCl + Br;

Oxidized: BY Reduced: C) Oxidizing Agent: CJ Reducing Agent Y

7.2F,+ Si > SiFy

Oxidized: S Reduced: F Oxidizing Agent: + Reducing Agent: S\

8. Al(OH); + 3K > 3KOH + Al

Oxidized: WA Reduced: Al Oxidizing Agent: A\ Reducing Agent: ﬁ
9. Mg + 2HCI > MgCL + H,
Oxidized: Mg Reduced: H Oxidizing Agent: Reducing Agent: ‘\q

10. 2Na + 2HOH > 2NaOH + H;

Oxidized: H Reduced: N O Oxidizing Agent: [N q Reducing Agent:

H

VA




Chemical Processes Practice

\ . ] )
, 1. For the following reactions, underline the reactants and circle the products. If the reaction is written in words, re-write it using

hemical formulas:
” a.  Inthe reaction of sodium hydroxide and copper (I) sulfate,€opper (II) hydroxide)is precipitated and a solution
0 is produced.
ZNaQH + cusSoy —> Cu(OH), + Na2S04

b CuOHy

¢.  Dinitrogen tetraoxide can be decomposed into two molecules of .
| N0y — 2 NO2

d. HCl+KOH 9@@

2. Write an equation for the reaction of aqueous sodium hydroxide with a solution of nitric acid to produced aqueous
Then circle what chemical process that has done (has the substance has dissolved, dissociated, ionized, or
precipitated?). Next, draw the solutions interacting with water in the beakers below.

NQOH'CQQ) + HNOs3 (0q) > Hz,O (2) + NaNO3 (&)
m dissolve issolvg)

(dissociaid dissociate dissociate ssociate
ionize ionize ionize
precipitate precipitate precipitate precipitate
no interaction no interaction no interaction

N 7 ™ 4 N 7
f‘ g Vg Ve Vo Ve e P a Ve O S B g e
L N L 4
Nat
OH" NOs NO:
\. " \ S . J
3. Write an equation for the reaction of solid copper with a solution of nitrjc acid to produce aqueo@

@n Then circle what chemical process that has done (has the substance has dissolved, dissociated, ionized,
or precipitated?). Next, draw the solutions interacting with water in the beakers below.

Cucs) + 4 HNOBM‘!) > CU(N03)z(m,~ 2H20(l)+ 2N02(9)

dissolve dissolve dissolve dissolve dissolve

dissociate dissociate dissociate dissociate dissociate

ionize ionize ionize ionize ionize

precipitate precipitate precipitate precipitate precipitate

no interaction no interaction no interaction  no interacti @ o intesaction
srN |

) T L] il
v HY gy cur?  Nos
1 . + H NOg- - H.0 NOs

ad NO3 03
_ el H NOs J (N9 HO




'SHCI+

Predicting Products Practice

.:.omple‘zte the reactions by writing the products. Remember: when you form an element, don
diatomic gases (Brz, I, N2 Cly, H3, O3, F3) and balance ion

ic formulas!

’t forget about the 7

Single Replacement Reactions:

AgCl  + Mg 2Ag +MoClz
Ca + 0 FeFs -3Cc\?,_ + Fe
HCL  +  2Al PAiCl3 +3H2
KBr  + Li > Lgr r K
o+ 2AL0s =UAICIz +30,

Ca(OH), > ZHOH + cabr,

LSynthesis (addition) Reactions: Decomposition Reactions:
N + Ch 2NaCl pmgo >2MQg + Oz
0, + Yk >2K,0 ZACE > 2A1L + 3Cl2
He  + R > ﬁHF 2H0 > 9H, + O
qu - N >2LigN | CGs > (Ca ¢+ S
Ca  + c. > CaClg BN > Ng f 3F, 3
Dpuble Replacement Reactions: | Combustion Reactions:
Bcacl, +  ALO; - S2AICIz + 3Ca0 CHe + 20:
pLc o+ pb(No3)292LiN05 + PbCl2 CHa + 802
Na;SOs + cacl, >2pNacl + CAaSO0y RCHs + 150
KgPO. > HgPOW + 3KCl CHsOH + 30,

CiH201u + 11 02

+2H20
+H20
4+ bH,0
+ 3H,0
+11H,0

> CO,
95C‘02
2>12C0O2
2> 2C0O,
> WCO2

?HBr +

Identify the type of reaction and determine the products for the following reactions (Use reactivity and solubility charts!)

> 2NaCl
CaF2 > NO reaction
3.9A¢F + = CaCl "92A9Cl + CaFq

Ch

1.2Na +

2. Na +

4. GHi + 30

5. K8 > 2K + S

6. . + 2Mg > 2MgO0

7.2Mg  + 2.ABn >3MgBry +2A)
8. CHO + 200 > 2C0, +3Hp0
9. LisSOs +  MgCh > 2LiCl + MmgSoO
102HCl  + Zn > 7InCl, + Ha

11. BaBr
122Na,0
1390;
14. Sg
15. Na,SO4
162A1
17. CaO
18. Culz

m 1ZNaN

20. Mg

> Ba + B

> 4Na + O2
+ CHp > bCOz_ ""‘OHZO
+ loNa > 8Na,S

+  PbNO3:>2NaN03 + PbS0y
+ ’3SnClz >2A1Clz + 3Sn

+ 2HNO; > H,0 + Ca(NG3),
> Cu + I,

> CasNa2 +bNg
+ Cusoi> Cu + MgSOy

|0

+ 3Ca




Unit 7 Review: then translate (
For each of the following reactions, determine what the products of each reaction will be. Then balance, N

into words, then classify the type of reaction. Determine if it is a redox reaction. If itis a double displacement or ac{; ‘ ‘
base reaction, describe the chemical processes of each reactant and product.

) __ca o+ 2w Caf, + Hg

Redox Reaction. Ca is OXidiZ‘ed. " “Type of reaction: SINAIE T
| H iS reduced

calCium reacis with hydpHuoric acid +o produce caicum fluoride
and hydrogen gas.

2) __Fe(N03)2+_KzS-) FeS + 2KN03
- —] B - o
dissolve/dissociate precipitae  aussove /dissocate

Type of reaction: Mﬁ_ﬂﬁpﬂm

iron (n) nitrate reacts Wit potassium suitide +o yield imn(n) sulfide
d potassium nitrase. |

3) _2__Na > INacl o
Redox Reaction. Na is oxidized . : o ‘

Cl s reduced
. Type of reaction: S*lﬂ'_‘lﬁsg

Sodium metal and Chlonne gas are reacied +o produce Sodium chiode

4 3 cuoH+ 2 wp> WHOH + Cu aPy

N/A aissene dissolve

- Type ofreactlon Qgig- m

copper (v) hyamxide and hydro hos horic aud react 4o produce
vgam' an'y copper (i) pnosgnadg

5) C3Hs+_5_Oz-) 3C02 + qHzO
Redox Reachon '

* Type of reaction: mm
propane rcac-lS with oxygen gas 1o pmduce carbcn dioxiceanc waier:

o

ljr




‘6) ___A+___cacos)> NO reacton

Type of reaction: _/
7) ___Ba(OH)2+ Hes>  BaS  + 2HQ OH
Type of reaction: dgun&_[aplgcm
garium hydroxide reacts with mercury (1) Sulide +o prduce
garium Sulfide and mMercury (1) hydmwxide .
8) _ CHs + __102 -> 2 COQ + ZHZO
‘ Type of reaction:_go_mm&Hm

dicarbon +errahydride Combusts with oxygen gas 1o produce
oaron dioxide and waier.

9) _ HsS + ____ Ca(OH):=> ZHOH + ng

Type of reaction: Q(:J (j - b‘ZSﬁ

Hydrsuifunc acid reacts with caicium hydmwxide 4o produce
water and calcium suifide .

s+ ____Hs0> NO reaction

Type of reaction: /

10)

‘ .




