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Unit 4: Chemical Equations and Stoichiometry

Estimated Time: 15 hours

In relation to this organizer, it is expected that students will explain transformations in matter and energy that

occur during chemical reactions. Write and classify balanced chemical equations. Use mole ratios from

balanced equations to calculate quantities of materials produced and consumed. Determine limiting and excess
reagents, and use theoretical.and experimental yields to calculate percent yields.
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balance formula equations

. s e
Equations " 2. apply the law of conservation of mass to explain chemical reactions in terms of
. the fearrar‘lgement of atoms , g o ' '
; J3. translate word equations into formula equations -
J4. use subscripts (s, I, g, ag) to represent solids, liquids, gas'e's, and aqueous
J5. classify and predict the products of reactions involving synthesis,
decomposition, single replacement, double replacement, acid-base
neutralization, and combustion of C,Hy and C,H,0, compounds
K: Energy Change K1, classify reactions as exothermic or endothermic based on experimental
in Chemical -observations ‘
Reactions K2. use collision theory to explain that a chemical reaction is the result of a
*successful collision that can occur only when there is sufficient kinetic energy
. and correct geometry ; N .
K3. use PE diagrams to show the potential energy barrier to all reactions and relate
this to activation energy (E,) v ‘
K4. use PE diagrams to compare endothermic and exothermic reactions in terms of
change in enthalpy (AH)
K5, include an energy termi-(kJ) in chemical equations and relate this to the change
SR L. in-enthalpv(AH) - - ° R T O ‘
L. state that exothérinic feacrions have # sticrig iéndehcy to be spontah cous. whiis -
¢ " endothermic reactions have a sirong tendency to be 1nON:Spontaneous K -
L: Stoichiometry L1 calculate moles of product formed given moles of one reactant and an excess of -
another reactant ' ' ' . ‘
L2. perform calculations related to chemical reactions using any of the following:
- moles
- mass ,
- gas volume at STP
- solution concentration and volume o
13. identify the excess reagent in a reaction and calculate the amount by which is
‘in excess : :
L4. identify the limiting reagent in a reaction and use this value to determine the
theoretical yield :
L5. determine the experimental yield of a reaction in a laboratory setting
16. calculate the percent yield of a reaction




Unit 4 Outline

Chemical Equations

Chemistry 11 - Mrs. Dildy
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4 Kgso4+\ BoClra L KCl+ " Baso,

o2 Cu+ A HaSO04 — \ cUso4+f>1, HoO + 7\ SO, -

4.1 Balancing Equations Chemistry 11 - Mrs. Dildy

1. . KNOs— .- KNOz+ . O,

2. | COCQ Loop 1 CO+/C02

5. L koH+_ L SO | KssOu+_ L HeO

MY

6. L CalOH)2+_~ NH«Cl—_2 NHOH+_' caCl

7. O Cct+ hsors L cs, s Y co

8. L MgaNz+ *—C— H20 — ___)7 Mg(OH)Q + ./ NHs
9. 1 VOs+ %}(:Cl——> f'\CQ+ ) vV
]O.% NazO2 + L Ha0 —

by g I8
1.\ Fe304+£’§s Ho— 5 Fe+_ "1

;«

2 . - (- : ’ '
13. 4 Al+_ 2 HoSO4 =5 H2+ L AL(SOu)s S

,\
\

~

14,0 Sidho+ih 0p— § Si0,+ 10 M0 o

IS

Oy — _~_ 2 NoHg + 4 H,O

15.»’[‘Ji NH3+

* 212 20
16. A~ /2» CisHzo + :LCZ'}_ CO, +oU H-O

!7

1772 BN+ A B LB+ N

18._ | CaSO#2H,0,+ A 505 \ CaSO4+ & 2 HaSO4

{

19. 7 C12H26+_JJ_OQ_> )L" | COa + M" H2O

Pl oy

/’

20._\ cyHéos+/ Oz—_| COz+_* HzO




4.2 Writing and Balancing Equations Chemistry 11 — Mrs. Dildy

Complete and balance the following equations for which the correct word equations
i5 given.

1. Iron + sulphur < lron (ll) sulphide| ~ ‘ Lo
F . e s e —— s (‘;»:.._.,:, — PR '.[:_ - - R e o e
te = O =V ve o s

" 2. Iron + oXyge’h => ron {lll) oxide

' T Sy e o

3. Magnesium + oxygen =2 magnesium oxide
@)

o { B e : l b
,,) X‘{"\Ct\\ M <\ v / K e { J

g | e

ot LA

4. Sodium chlorate = sodium chloride + oxygen

2N 0, =0 ZNaCl 430,

5. Aluminum + sulphuric acid = aluminum sulphate + hydrogen

N+ 350, BEo). <.

~

» s -
6 ~Copper (Il) OXIde o+ hydroger > céppér %4"WQ'T Pl T e
ﬁ RO Pv? o e ( )

7. Sodlum Hydroxnde + corbon leX|de -) sodlum ccrboncn‘e + wo’rer e

O+ CO0s = Nall, 0
o=

8. Magnesium bromide + chlorine = magnesium chloride + brbmine'
\Q‘ ({7& 9 Al C\ 9 —v \‘J\ Ch, O\ W, v % ('
L. ») : L

9. Carbon + steam = carbon monoxide + hydrogen

C o« o v CO + \%7

10.Iron + hydrochloric ocnd > Iron (Il) chiloride + hydrogen

Y N o L
To 0L e Felh, o




11.Zinc + lead (ll) acetate & lead + zinc acetate

e [ WA o b A i ' -

7 e A [ [ . y o o Vo i [ [ N

& e g “ ot V- A . et f ‘ i o N L PO TN
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12 Colcwm hydroxude + Gmmomum sulphc‘re -) colcnum sulphc‘re + ommomo + wofer |

i {w“({a\‘_ﬁ)' &\ N ¥L' v (é

VA W Q' ; " ,‘;r;,
¢ : E
13.Tin (V) oxide + carbon = tin + corbon monox:de ﬁl
6 ‘
L\r\f'\ C/‘ [ )} * c)\&w - {l \f/\a«f
' s
14. Magnesium hydroxide + nitric acid = magnesium nitrate + water
. . £ . !;1 . . o
| I ( / ~ VLR | A . | 7
Mol G “}* - /Z i\\ \[\ Y v k“ﬂ’"\, {‘N\ C\‘ \F L H ()
o - x,} - A . JE
15.Hydrogen + nitrogen = ammonia
320, s w2 N
. - T , 2
16. Ammonia + oxygen = nitric acid + water ‘
ik Y e i b/ i 4
E\i \“‘% % < ?”"(w ) rj v | ‘\Ey \\l‘:jf“ 4= H «?'{D
17. Calcium chlorlde > £ colcnum + chlorme '
C/O ‘"’”g‘? ' ("’/(_},4‘ = (;,/
18 anc + mercury (Il) nitrate =2 zinc nl‘rrd’re + mercury
4‘” Y”‘\ ~x 3‘5:) r%\l L \%u“ - m(‘{? ‘ w’ﬂﬁ [ \ D“‘; ';’L - &\"{ (P-

19. Ammonnum hydrOX|de + aluminum chlorlde -) aluminum hydroxide '+ dmmomumv
chloride

)\) i\k \‘&\ qu \’\ | 1 A\ C‘@; é\k (0\ \ 3%‘ [\i \’\zf{ Cr&

7
<t

20.Copper (ll) oxide + ammonia = copper + water + nh‘rogen

“ C\ uw O x L f\%\ -0 Q) (s t 7 H'f’) 0 "ﬁ‘"’\M@




4.3 Writing and Balancing Equations Chemistry 11 — Mrs. Dildy

Write a balanced chemical equation for each of the following:

1. Sulfuric ocid vr‘eoc’rs‘wifh stium hydroxide to give sodium sulfate and water.

Cop b A NG O v {‘\’f‘f)‘\{'{f':; “‘f,‘) {X s
] : oy ‘= b =
"2, Sodium hydrogen carbonate reticts with suifuric acidto produce sodium-sulfate, water™
and carbon dioxide. ¢ ‘ ~
fﬁ‘ 't ) ("‘» . PPN Wr | t : e ' ‘;" . ,
AN + AR VoONaSO, F COy ey
N - =S T T vz;m T — A 'f«/—‘L,-/
3. Aluminum oxide and sulfuric acid produce water and aluminum sulfate.
§ i i e
a N AN ays
ALC o Bk e MEOL,
. 3 [ Lo 2

4. Sodium metal reacts with water to produce sodium hydroxide and hydrogen gas.

oy p— T
VY \, - P . . Vi 4 . . . i

3 \‘\ Yoty [ / Pt // -y e & T i b
S O ("\ SR N L4 Ntn W) k\:\ h o

5. Thé hydrocarbon, hepfane (C7H16) burns in an atmosphere of oxygen to form carbon
dioxide and water. ) -

C'F ‘”u\ i ha “(i} il -

e
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6. Nifrogen trifluoride and hydrogen react to form nitrogen and hydrofluoric acid.

T, e 3h, 7.l T bW
o ) - = I NP : -

pEam—

%

| 7. Calcium c‘orboncﬁfe‘ond hydrogen chioride react to form cdrbcn dioxfde, calcium
chloride and water. '

UN U= ~z Q0.+ CaCl, & Bzo

= =

=y

8. Boron trichloride reacts with steam to yield boron trinydroxide and hydrogen chloride.

-

9. Calcium hydride and water form hyd‘roge'n and cvalcium hydroxide.

10. Xenon hexafluoride reacts violently with water to form xenon frioxide and hydrogen
fluoride.
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4

4.5 Classifying Reactions and Balancing Equations Chemistry 11 — Mrs. Dildy

Classify each chemical reaction:
synthesis
- decomposition o
single replacement
' double rep!gcemem‘
o combushon
acid-base,

Balance the equation using the simplest whgle number.

P 3
Y - s

! 1. 2 culs)+_L0,(g) > £ CuOls)

.,'\\' - - i A .

\> 2. L H0() > L Hylg) + _* Oy(g)

< 3 F 4 4 "'

iy A 3. 2 _Fel(s) +_HQO () = _“ Ho (g) +_1 FG304 (s)
. o . - . .

WG 4 ) ASCly (aq) + 2 HoS (aq) > _L As,Ss(s) +_H HCI (aq)

D 5.\ CUSO45H,0 (s) 3 L CusO4fs) + 55 Hy0 (1)

¢ 6.\ FeyOs(s)+ 2 Hylg) 3 L Fe(s)+ 2 HyO (I

O 7.\ Cacogls) “: A ool - L coa(g)

% P U

O 8. C Fe(s)+ 1 Sg(s) & & FeS(s)

5 ) T i ;_‘ ) o &5 ' . 4 ' «
N 9. _\ H,S (aqg) + £ KOH (ag) & _4 HOH () +_1 K8 (aq)

» 10. Z-NaCl () & _Z-Na()+_LCh(g)

SR LAfs)+ 2 g \ '
e 1T = Al (s) + 2 HpSO4 (aq) > 22 _Hy(g) + _1 Al(SOy)3 (aq)
A 12._| HiPO, (aq) + 21 NH4OH (ag) & ) HOH (I +_£_ (NH,) 3PO4 (aq)

S £ =

C 1u§mw+gwmegﬁ%mubww

> 14 1A+ Oy(g) B 2 ALOs ()

£ - [

N 15.__CH4(g) +_ =05(g) = __ COylg)+ _~ HyO(g)




4.6 Predicting Products Chemistry 11 — Mrs. Dildy

A. Complete each reaction:

1. Reaction type:
L . - «f”;) Wb o . R o N )
Balanced equation: £ S (s N ¢ -)/w A ,
- | — L

= DU — e - e &

Word équchon Sodium + chlorine Sodlum chloride

&
T

————.

g

2 Reaction type: b{\}\

Balanced equation: {__KoS (ag) + i_CUBrQ (ag) = 1 cus (aqg) +_.;KBr (aq)

¥

Word equation: it -A"n‘ww + Lebne N\ > (noeed() + Tedseian
3. Reaction type: _. Q
Balanced equation: C Wy e LL > ‘coz (g)+§?:_HQO (g.)‘

Word equation: methane + oxygen = (w\‘kﬂ Sl + u\ifxfc@%ir

LA Peorﬂon 1ype \\ : } T

Bolonced equchon Z \ \\x 3 N 7: 45 'Hj (g |
Word equation: ammonia = hitrogen + _ \\mm:m -
) L) z" - - ,*Vv' P
5. Reaction type: S

Balanced equation; S0 o+ WO > _ HoSO4 (aq)

T

Word equation: sulfur frioxide + water & SuMunic. Aeid e R P NV




B. Predict the products, balance and(\;

classify each reaction.

~Reaochian

1. _Ag+ ___CusOs>

/L NO|+

___CaC |2 > A U

3. Pb(NOs)2+ KiCrOs > Vo GO, A ‘W _fype:

T

4 7

/\‘

HNO3 +

____BaSOs4=>

___Mn(OH)2=> /i~ G

e i‘jﬂ \’”’\;{ ?\\\\ C)‘) 5 Type :

7
£ AgNO2 +

7

£ HCN + CuSQ4 =

2 [
%\ R o
A !

P

C4Hs +

([

O2=>

type :

s

8. .5 HNOs+ Fe(

. \, N >“

rTybe:'

e

type :

b
[N

L
VO

Lo

+ Ve {t\éﬁfﬁg’rype: AREP;

¥

s /Z Libr +

Tyoe:

&

Nc "%@a@{—\csq
e

10. __LNOs+ __Ag=

1.

type

type

type =

S Y
Hha

>
{:;

i

. S

. C



