Name: @ Block:

Chemistry 11
Balancing Worksheet #1

Directions: Balance the following equations in the space provided. SHOW ALL
YOUR WORK!!

. L KNOs> = KNO,+O;

2 | caca+ 2 0> _| Ca+_2 coO:

w

: J_C5H12+_&02 9_.S_COZ+_Q)_HZO
4 ) K504+ | BaCl, > 2 KCl+_| BaSO4

5. 2 KOH+ | H:504> | K504+ 2 H.0

6. | Ca(OH)s + 2 NH4Cl > _= NHOH + | CaCl,
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—_———
8. _ ) MgsNe+ b Ho0->_3 Mg(OH).+ 2 NH;

9. | v,0,+ 2 ca> L ca0+2 v

10. 4 Naos+ 2 H,0> % NaOH+_\_ 0,

1. | Fes0s+ M H> 3 Fe+_Y H,0

R s 2 150 ) cus0.5 2 moon UEeY

13. 2 Al+ D H50:> 3 Ho+_ | Al(SOu)s

@ Y &
14, ,i SigHw +/2_ 02 = _ﬂ'_/Sioz + B H,0

® O© @ o

\
15. 2 NHs+ & 02> X NoHa+ X H0

H © @ ©

3
16. X CsH:0+ 2 0, > _32¢0,+ & H,0
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17. 2 BN+ ESAI;%_Q_BFV“_LNz

18. _] CaS0, - 2H,0 + & S0z > v\_ CaSO4 + ._,_z_ H.S504

@ @ 5
19. A~ CioHoe + on > ,;Cgcoz "'2’{"‘20

20. | CHeOs+ F 0,>_1 €O+ 3 H0

ol X Na+ & ZnI, > & NaI+_ ) NaZn

22 2. HBrOs+ 10 HBr> _ & H.0+ S Brs

23, | AlCs+ 12 H:0 > H AIOH); + D CHs

24. _Z_ Ca(NOs); - 3H20 +2 LaC; 2 _9\_ Ca(NO3); + é_ La(OH), + _3_ CoH»
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Chemistry 11

Translation and Balancing with Phases

Directions: Answer in the space provided. Make sure you have the right chemical formula. You
MUST included the phase AND balance. Enjoy ©

1 Solid calcium oxide reacts with liquid water o produce solid calcium hydroxide
H - |G OA
| G0, M0, = 1B O, «

2 Powdered aluminum reacts with solid iron (IIT) oxide to yield solid aluminum oxide and solid
iron '
| ~ A,0, ¥2Fe
) Ay ¥ Fe”lO%s) > 2SI INTEE

3. Solid silver sulphate plus powdered copper produces aqueous copper (II) sulphate and solid
silver

A, ¥ Gty D S0 v 2Ra 6

4. Aqueous sodium hydroxide reacts with gaseous carbon dioxide to produce aqueous sodium
carbonate and liquid water

2 NaOH gy CO%eqy — Malt,()%{)v H20 0y

5. Aqueous barium chloride plus aqueous sodium sulphate produces aqueous sodium chloride and
solid barium sulphate

%}’C‘Ql %) -\— N bJ_SO n (ﬁ%) -% 2 Nécvo (&%} ’\" BAS O+ LS)

6. Aqueous lead (II) nitrate plus aqueous sulphuric acid reacts to produce solid lead (IT)
sulphate and aqueous nitric acid

P00y, ook HaS0eg ?\;SO&(S' 2 HNY
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7. Aqueous zinc chloride reacts with aqueous ammonium sulphide to produce solid zinc sulphide
and aqueous ammonium chloride |

Zn Cagny T (WS > InSg ™ 2 N Ll

8. Solid magnesium plus aqueous nitric acid produces aqueous magnesium nitrate and hydrogen
gas

\mgLS) _\— 9\ H MOB(a%) e \ M8CU03\)~0(§\' \ H 2(g3)

9. Solid iron (III) oxide plus carbon monoxide gas react to produce powdered iron and carbon
dioxide gas.

| Fe, 05 v 3)QOC3) o 1\;6(55 _\—3COQC8L)

10. Aqueous lead (II) acetate reacts with aqueous hydrogen sulphide to produce solid lead (IT)
sulphide and aqueous acetic acid

\ P\, 4, C00), N M, Sae —> | PbS ¥ L, Cood

11. Solid calcium phosphate plus aqueous sulphuric acid produces solid calcium sulphate and
aqueous phosphoric acid

| CaRON), gy T3NS0y iy ™ 3 G304 INEAR IS

12. Aqueous iron (III) chloride reacts with solid sodium carbonate to yield aqueous sodium
chloride and solid iron (III) carbonate

PRICITN AT'% N2,C05 g, 6N tw(ﬁ@;\_ \Fe, L0, 6)

13. Solid calcium oxide plus gaseous diphosphorus pentoxide reacts to produce solid calcium
phosphate

2Q¢©o§ T A0 gy | C%@ O“\A (5D
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14. Solid calcium carbonate plus aqueous hydrochloric acid produce aqueous calcium chloride,
liquid water and gaseous carbon dioxide

15. Aqueous calcium hydroxide reacts with aqueous phosphoric acid to produce powdered calcium
phosphate and liquid water

2 Cy COH)l ) + 1H3PO“_ (o) =% QBQO”\D\ T QH;,O(M

16. Crystals of aluminum hydroxide react with aqueous sulphuric acid to produce aqueous
aluminum sulphate and liquid water

AR OH; oy F3H50, iy ™ AL, (S0, %& bH, O 4

17. Aqueous sodium carbonate reacts with aqueous calcium hydroxide to yield aqueous sodium
hydroxide and solid calcium carbonate

NEQ_COE. Qg) Y CB@H\L Qg) = ZNEOH o)) T G CO3 )

18. Gaseous carbon dioxide reacts with liquid water Yo produce aqueous carbonic acid

gy + WOy ™ HLO; (2%)

19. Solid iron plus aqueous copper (I) nitrate produces aqueous iron (IT) nitrate and solid copper
Fe &y T 2L MNO3 (e y = Fe (anx%)\“lﬂk )

20. Aqueous calcium chloride reacts with aqueous hitric acid to yield aqueous calcium nitrate
and aqueous hydrochloric acid

CoCl, gy +2H ’\DS(&% > Gy, ( 2H Weegy
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Chemistry 11
Reaction Types, Predictions and Awesomeness

Exercise A:Balance the following chemical equations. Identify each reaction as a synthesis,

decomposition, single replacement, double replacement, neutralization or combustion.

Classification:
i, \ Ing + \ H2504(aq) ----> \ ZnS0O4q) + \ Ha(q) S\ r\%\Q_ TQQ\Q(QM€“+
2. l LizO(s) —-——=> L\. Li(s) + \ Oz(g) AQQOW\{\)O_S‘\)(}\QV\

3.\ NaCle + _\ AgNOyeq ——> _\_ NaNOsep + _\L AgCly dou\e :efe\u,eo«eh‘\'
4.\ NaOHey + _\ HCleg —— _\_NaClup + A iy DA\ =R 0

5. (O Ky + L Nag ik L kN S%\r&“\eb\\ S

6. | NeOw + _\ Oy o ) Nacose S&*\\\\es\j

: J_C2H5OH(I) + 2)_02(9) 2 _Lcoz(g) + H20( Co M\()\Q'\\\.Ov\

~

8. | AL(SOMseq + O Ca(OH) -~ _2=_ ANOH) . ia:sow Aeulle (‘&[\)\&@W\QW}
9. | Chy+ L NaBreg —> L NaCleg * _\_Brzm 5138\3 _rg@\agememt
10._3_1—12@ + L_Nz(g) o> LNHa@ g?) v\\‘\\es .

1. L KOy > = KCl + ). Oz(q) de OMI\U;\'\\”\L o
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_ ANST
12. _1=_ KIg + _J_’_Pb(Nos)Z(aq) ===b _L_Pblz(s) + 2~_ KNO3(qq) g\ouh;\e ﬂi(‘)\&(ﬁmﬁ"l+
13, \ Zn(s) + \ CUSO4(aq) -—-=> \ ZnSO4(aq) + \ CU(S) G\ V\g\Q Fe?\acem@“+

14, _\ Ca(OH)z(s) + = HNO3(q ----> \ Ca(NOs)a + 2= H:0 heuk\fe\\za*@"‘

15, __\_. Fe(s) + __\_Cl;lClz(aq) ———=> \ Fec'Z(aq) + ! CLI(S) \ST\ \.\Lq;\e (-E;—.?\ é(‘QMQV;{,

Exercise B: Predict the formula of the missing product in each of the following chemical
reactions. Balance each chemical reaction equation. Then identify each reactionasa
synthesis, decomposition, single replacement, double replacement, neutralization or

combustion.
Classification:
1. 21 Cai + L AlCl3qqy ----> d CQC‘QL (@) * = Alis) 3:"'\%\(3_ @Q\é(eme"\\\'
2. \ Caisy + 2 Brogy --—--> \ CE%FL (s) S %L\\Y\'\eb\\f)
3. _2Z CuOu - - Coo . \ Ozg) &ecomc\)os\’tiov\

4. \ KaS@q) + ___\ MgBrawq ----> ENSTx (@@ * \ MgSg (_\A g\;\o\e (EQ\EL@“Q“+

___\_ Fe(OH)ss + _2>__HC|(Qq) -—=> \FQ—CJ)a (ag) * inom V\Qk.'&((‘&\‘\'&h'\'; O\

o

6. _L Clag + _%= RbIgqy --> > wo CR (a) * ,.__\ Lo SN\V\&\Q (e?\mn+

7. __\___C3Hg(g) + i Oz(g) -—==> _i_COZ(g) + L%\‘\ 10 0] [OM\OM_\-“OV\
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8. 2 Ky + \ Oz ----> lK? O (s) S%V\*\\f’dbts

o L FeFss ----> _2' Few + S F‘Z_ (@) (‘)\QLOW\?OS."J\'iO'A

10. _\_ Be(OH)uo + _\_ CaClaeg - LBeC'zmq) E \ Galon), ¢ double ¢ C’:\?\a@me’"&

1. L Mgy _\_HCI(uq) s\ Mg 1 e \ Hag sir\&\g re(‘)\é(e(v\eh‘l"

12. 2L Al203( ----> L* D‘& ® * > Oz(g) dgcom@r\jﬁov\

H3POuteq) - CEB(?O‘*\L(sJ & <° H20q) \‘\Qufﬂa_\.\zaﬁ‘fov\

13. > Ca(OH)zeq +

. \
14. _\_C2H50H<g) + _5_02(9) ==z, __2—_C02<g) PO Hz0q) CMO"\

Exercise C: Predict the formula of the missing product(s) in each of the following chemical
reactions. Be sure to include the phases. Balance the products in the chemical
reaction equation. Then identify each reaction as synthesis, decomposition, single
replacement, double replacement, neutralization or combustion.

***Note: The Reaction description gives a hint about what some of the products might be™**

REACTION DESCRIPTION REACTION TYPE

1. Silver metal is recovered in a laboratory by placing aluminum foil in
aqueous silver nitrate.

3 AgNO3@q) + \ Al(s) ----- > ib PI%_ () *+ \ MUOG?)L(N) 5‘\ f\ﬁ_\q rQ,E)\ELQN%+

2. Bromine is mined from the ocean by bubbling chlorine gas through
ocean water containing sodium bromide.

_ 2 NaBrgg + —\—C|2(g) ————— . 2NLY - \—%r;__u) ﬁ.\»\&\e fe{;lawmewf
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3. A traditional laboratory method of producing hydrogen gas is to react zinc
metal with sulfuric acid.

A Zng -—\—H2504<aq) ----- >\ Hy @ * lZ_Vioim) S w_‘g\e rers\bgemeh‘\’

4. Chloride ions in a water sample can be tested with aqueous silver nitrate.
Chloride ions are present if a white precipitate forms.

_._\_ NaClegy + ___\ AgNO3(q) ----- > ‘ NB‘\)O} (aq) * \ Pt((:}l C«Q (s) A\Oll\n\? m?\c(ﬁm&"\*'

5. An analytical chemist uses sodium oxalate to precipitate a calcium compound in a
sample from an acidic lake.

I NazC204(aq) + \ CGC'z(aq) ----- > 2'\)‘6(‘& (aq) * \C‘Q,Cz O'i ©) 60”\056 gae\b@mek\“" :

6. When aqueous potassium hydroxide is added to a well-water sample, the
formation of a rusty-brown precipitate indicates the presence of an iron (III)
compound in the water.

_d KOHey + _\_FeCls@ ----- > M_(aq) + \Fe,(mbw; &OU\\O\Q’ "e_ge\t,(;&w\.ev\-

7. A chemist in a consumer-protection laboratory adds aquedus sodium hydroxide
to determine the concentration of acetic acid in a vinegar sample.

J—NOOH(aq) . CH3COOH(aq) ----- > 1 NG00 0, + 1M, O 0 m@«a\‘\?ﬂb‘\lo‘”‘

8. A dishonest 16th century alchemist who tried to fool people into believing
that iron could be changed into gold, dipped an iron bar into aqueous
copper (IT) sulfate.

\ Few r 1 CuSO4eqy o ) S04 \ C o s f\%\a re?\aﬁ‘?me“+

9. L Sry +_\_ Osg) ===-> 2S <0 © de comgosl‘vlevx

10 \_CGaNz(s) === - gc_b (s) + \ M:’_ (9) ng (On i?g)-)-\ *i()m
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11, _\_ BGIz(S) -——=> \ B S (s) * \ 1 2 () d e(a mQQ&:\*I\C (aY

12. l‘_ Fes + o) Bragy --—-> 2 $Q?>r3 ) S%v\\\\eﬁ S
13. L Al + s hi Clyg > 2 AR @3 ) g \é \,\i(x\e_g‘\g
14. | PbI4g <o \ Yo SR S ) A0 mpantion
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: s g
Chemistry 11
Energy Problems

Directions: For of the following questions, answer the following:

1. State the type of reaction (Endothermic or Exothermic)
2. Sketch the potential energy graph, showing A H
3. State whether the reactants or products have more energy

1. Nz g + Oz (g + energy > 2NO() ‘Eh&o\\r\erm( (_!

°C \5?(‘0&&1 heve  more. enecg o

Proges Qe RN

2. 3C@+ 4Hz (g > CsHs (g + 105 kT \'E?@
% \.,_(\‘ > reacrnks ave ™more energy

profiess of Ren) :
3. CsHo g + H200 > CsH7OH(y AH = -36.8 kT lExcﬁ\\erm \C \
. > (9_@&,&\5 \f\c\,\/Q_ ma(e Q‘(\ej\g -
Lt

P rogHess off gyn) .
4. 2H20q) + 571.6 kI > 2H2 (g) + Oz (g) \71;-(\&0\'\\@*\(\/\@

C
RE =) \)rﬁt\uds \ave more €EE ¢
progiess ob Ryn)
5. CeHi20s (5) + 1202 > 6CO; + 6H20 () + energy
oL - ey \\ZNQ Mmore Qv\e/ﬁ\%‘

proqiess o Ry
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6. 2NaOH(ag) + H2504 (aq) > Na2S04 @g) + 2 H20q) + 131.4 kJ l Exoermt C \

Tz@ LJ_L ) Y erGrants \have wore energ 9~

Q rog b de RN

7. Haq) + I2¢q > 2HIg) AH =104 kJ Emdo%\erm\\ C
b \:f; 5 gebuss e wore e

groness o g
8. Clz (aq) + 2KI(aq) > 2KCliag) * T2 (aq) * ener‘gy\ E%o\\/\gm

==

@ ks Yoo mere e

Rroqpess o XD

9. 2Mgs) + Oz (g) 2 2MgOgs) + ener‘gy

N ——(\f D readtadks Nave ore crecdy

progess ob (A

10. NaClOs3 () + energy > NaCl + Oz (g) \Ev\é\o \e«e(ma

S preduds Nage wore Ghergy

e

2

b ——a.

Qroqess & R
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