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Types of Reactions

| There are 5 major types of reactions simplificd by the following eq
e Synthesis/Combination A+B > AB Remember that there :
» Decomposition AB > A + B Remember that there are special cases

uations:
are special cuses

e Combustion CH + 02 > CO2+ H20 g
i e
« Single Replacement X+AB—> XB+A or Y+AB> A
o only occurs if single metal has a higher activity series.
e Double Replacement XY +AB > XB +AY
Activity series for single replacement reactions:
Reactivity Series of Metals
— Potassium K (Most reucrive metaly
Sodiym Na
Calclum Ca
These mecalsarg | nesium M
more reaciive | Aluntinium Al
than hydrogen Zine Za
Iron Fe
Tin Sn
| Lead Pb
{1Iydrogen] [H]
r— Copper Cu
Thesomeialsarg | Meraury Hy
less reactive then —  Silver As v
hydrogen L. Gold Au (Lenst reachive medal)

[ Finishing Reactions
(| Complete the following by identifying the type of reaction AND properly writing formulas.
[ Make sure your final answer is balanced. (HINT: double check to make sure the single

replacements will work!)
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4. Potassium Carbonate + Hydrochloric acid (HCI) 2
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6. lead (IT) + tin(Mynitrate > V0 Reo chion

- L [\@

g

7. zinc + sulfuric acid (H2SO4)-> Zn + Ha Dy ¥ Zn -
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Typcs of Reactions

There are 5 major types of reactions simplified by the following equalions:

® Synthesis/Combination A+ B > AB Remember that there are special cases
® Decomposition AB > A +B Remember that there are special cases
e Combustion CH+ 02 2> CO2+ H20
* Single Replacement X+AB>XB+A or Y+ABDAY+B
O only occurs if single metal has a higher activity series.
- ®  Double Replacement XY +AB > XB + AY

Special Cases for Synthesis and Decomposition:
Metal oxide + water = metal hydroxide
Metal chloride and Oxygen = metal chlorate
Metal oxide and carbon dioxide = metal carbonate
Nonmetal oxide and water = Acid

Activity series for single replacement reactions:

. Reactivity Series of Metals
= Patassium K {Most reactive metal)
@ Sou Na
Calcium Ca
Theae meials ore Magnesiuar Mg
more reactive Aluminitr Al
than hydrogen Zine Za
Iron Fe
Tin Sn
Lead Pb
[Hydrogen] 18]
Copper Cu
These metals are Mercury Hg
less reactive than —  Silver Ag \ 4
hydrogea Gold Au (Least reactive mezal)

Classify and balance each of the following reactions:

1. 120 + JCb > ¥l Synthegis.

2. L Cut ZAgNO; > | CulNO3): + 2Ag Single Reglaceneat :
8 _L_Mg(OH)z 2> 1 MgO+_IH0 016’ (2. (:: [ ,.»”" 6‘/* 4, ecral (#&e J
4. | CaO+ _{ H:O > | Ca(OH), - Sypnthusls ( %/ki‘r’.: (lase )
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Classify each of the following reactions when only the reactan
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2.CoHs+ 02 > Carm bust réa
3.Zn +CuCl, > Singd (lilace il

Finishing Reactions o rrmias
Complete the following by identifying the type of reaction AND properly writing 10

b Make sure your final answer is balanced. (HINT: double check to make sure the single

ey D e o s 7311 cyrmals
‘ replacements will work!)
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1. Cobalt (III) hydroxide > LLLC [
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4. Po;assium Carbonate + Hydrochloric acid (EICD)

/,
’\u
)

5. magnesium + Lithium Chloride > /\/o ¥
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6. lead (II) + tin(Mnitrate > (/) /i)
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2.1n a chemical reaction, (aq) stands forwhat?
a. Solid b. Gas c. Liquid | Aqueous

4. In a chemical reaction, (g) stands for what?
a. gram b. solid gas d. liquid

5. What are the coefficients? __Ca(OH), + __NaCl Yields __CaCl, + __NaCH
a. 1,2,21 b T @1,2,1,2 o i o i

6. What is the Oxidation number of Potassium?

+1 b.+2 ¢.-1 d.-2

7. What is the Oxidation number of Oxygen?
a.+1 b.+2 c.-1 @-2

8. What is the Oxidation number of Lithium?
@ L R A S B )

9. What is the Oxidation number of Fluorine?
a.+1 b.+2 @-1 d.-2

10. In order for a collision to occur what needs to be present?
a. Sufficient Energy b. Favorable Orientation

@Both sufficient energy and favorable orientation d. None of the above

11. Which of the following is the correct formula for Calcium Nitrate?
a.CaNO;  b.CNO, @Ca(NOs)2 d. Ca,NO,

12. What is the oxidation state of Br,?

a=1. b2 i1 @o

13. What is the correct way to represent chlorine gas as a chemical formula?
aCl @pl, c2cl dch

reaction has occurred?



17. what is a solid that is left over in a double replacement reaction?
(' a.aqueous solution  b.liquid @precipitate d.halogen

i 2
18. what reaction begins with one reactant and ends with two smaller products?
d.Double Replacement

a.Synthesis. L@Decomposition c.Single Replacement

»

roduct?

19. what reaction begins with two reactants and forms one larger p
d.Double Replacement

j-+ (aiSynthesis b.Decomposition c.Single Replacement

20. what reaction begins with an element and a compound and forms a compound with a lone

/ element?
~ a.Synthesis b.Decomposition (¢, Single Replacement d.Double Replacement

21. what reaction begins with two compounds and forms two comppunds?
d.Double Replacement

k a.Synthesis  b.Decomposition c.Single Replacement (C

, 22.Al+ 3AgNO, YIELDS AI(NO,), + 3Ag, is what kind of reaction?
[, a.Synthesis b.Decomposition @.Single Replacement d.Double Replacement

__ 23, Fillin the Coefficients: __CH,+_O, Yields __ CO,+___H,O
st/ al A sint D221 K251 @:}1,2,1,2 .
~  24. Fill in the Coefficients: ___Pb(NO,), + ___KCl Yields __PbCl,+_KNO,

Vo oa1,11,1 B224 1291 @,2,1,2

; 25. What type of reaction deals with hydrocarbons (CH) reacting with O,?
F‘ @.Combustion b.Single Replacement c.Synthesis  d.Decomposition

26. How many atoms of Oxygen are in the following compound? 2Fe(OH),
adl  bg @6 d.2

D 27. How many atoms of Hydrogen are in the following compound?  (NH,);PO,
al b4 o8 {312

28. What is the oxidation number of Iron in FeO ?

Ba.+1 ®.+2 c+3 d-2

29. What is the formula for Potassium Sulfite?
L a.KSO, b.KSO, @)(2803 d.K,SO,

30. Predict the products: Li + Zn(OH), —->
D a.Li + Zn(OH), @LiOH +Zn c.Zn+Li+H,0 d.Li(OH), + Zn



1. Explain the pH scale? puasures the Steength o7an acd 4
a. What is an acid? Pﬁb;;rhg., s pH<7 \

b. Whatisabase?PH 9/3*,3,.7%.”7 PH>7

2. Explain what will happen to the pH, when a strong acid is placed in a strong
? ’
base. A’N“f/a/a'cahldn fCﬂCHZAOCf“/} Qﬂé hfﬂl," Qﬂd W“+&’l$ﬁ/ﬂ(‘

3. What is the pH of a solution with a H* concentration of 1 x 10 / A= 3

6. A solution has a pH of 7 or is neutral when the H30" ion concentration =

_OH~ conuntiatyon
7. When an acid and a base react they produce _&_//’___ and
hatc~ .

. : 5

8. What composes an oxyai;d. How' are oxyacids named? e = 3% ,40’4
Hyimgw ¥ jan Cﬂ’lf’amf’_’j m)’ﬂ" ’ffc, > 0us
9. What makes a binary acid? How do you name binary acids?
Hy drggem # i0n S/ 1HOGH Oxysen Hydro - cleprent = /e Herd
Provide either the name or the symbol for the following:
Hnos_ Aliride Bercs s bbspi | Sulbor'c Hod
HI d H;PO; ﬂﬁga_ézdc Herid
Carbonic Acid 3 ochloric acid H 6/
acd__ 31/

Nitric Acid



g with the conjugate acid ,

3. Identify the Browsted-Lowry acid and base alon
and base. . PR e L//,///
A b (A D ~

HCU + H,0 = H;0* + CI°

H2S04 + H0 & H30* + HSO4
‘ A { n

(924 “p
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5. What is the relationship a strong acid and its conjugate base?

6. Which is the favored direction for the following reactions? Why?
a. HCL+H0 € Cl' + H30*  Ffortwa’es © prange$t 176
b. HF + H20 €= F + H30* e 7S Haat sprovges Ferd

7. Label the following pH scale by placing numbers and the following words in
their appropriate spot. Acid, base, neutral, strong base, strong acid, weak acs<
&8, weak base. ) J k.
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X BaClsNaoH> 3, (ot a‘-‘;'waﬂ ( ’

\AOH+HCIO4—) /{aa‘, + #,0

9. Define the following words.

Titrant- kndu/" 50/‘4*'0"&(14‘“! ‘fO‘H\(, 444’//'{

Analyte- (£ Andpm SO/arion 19 Which 7he Eitegnt io added
Midpoint/Equivalence point- s hsn 7ha Solwtloa is peutral, € Hy0 ] = COH’J

; End point- | v4¢n —/'AL Coler O the ind/cato— Llllw

y Jin-OCL astieuen o3 bat
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Math Concepts in Chemistry: ACID/BASE REVIEW
x 102 M? 1.07 X e

1. What is the [H*] of a solution whose [OH] s 9.31
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a1 = 931000 - [H")
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2. The pH of a softdrink is determined to be 4.0. What 15 the [OH ] of t
g drink? 1.0 x 10-10 M —
e - 10 =10 ik
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3. What is the [H*] of a solution whose pH=5.437 3.72X 10° M

-~ ‘51"3’ e - it
(= 10"""""2[3, 72K10 ‘M W]

4. 10.0 mL of a solution of potassium hydroxide was titrated with a 0.10 M

solution of hydrochloric acid. 13.5 mL of the acid was required for
Heutralization. Calculate the concentration of the potassium hydroxide i

solution. 0.14M  Lengs & it > k(I + 20

1
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X 28 TV — 0,00135 mal .
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5. What is the pH and pOH of a .005 M solution of H2504¢ pH-2 pOH-12
£ L s

pHz -Leg CO'D'Jf/Zpr'i l i
plt= 14-2 =12 por ]
6. How many moles of KOH are needed to neutralize 350 mL of a 4.5 M

solution of HI? 1.575moles [« ()| + HT — KT +H,0
| ;-

\350L yy T 5mel | Imalkoy _ [ w
- /L X/ma/HJ' 1[(}7‘7’””/ KO H




8. Find the molarity of a Ca(OH); solution, given that 428 mL if it is
neutralized in a titration by 115 mL of .0067 M HNO3. .0009 M

. 20’57/03

IH, 0
l’f’v a. “7&” [mal Cafoti), Ca [ﬂH) #Zﬂ% % (G (_‘;‘ﬁ-,z’__,tA _fL
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9. Why is water neutral? Y A

I+ hes 57 wgl (oncentra f,'m\ h Qf

Hiat and QH™ concentrations,




