Chemical Equations: Part 2
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There are two parts to a chemical equation /“P(wa P “and "
NaOH +  HCl (3) H0 (B Nacl
K/\r\_,/ .
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Energy & Reactions: In 3 chemical reaction, energy is either released or absorbed. (Table 1)
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Question: Write down an example of each type of reaction on Table | that is EXO THERMIC and

ENDOTHERMIC.
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TYPES OF CHEMICAL EQUATIONS

Synthesis: A+ B - AB *Substances combine to produce a single product

e~ e ————

e

—
g—

‘z / o
Example: 2H2(g) + O2(Q) -9EH20 (1) J &

Decomposition: AB> A+B  *Single reactant breaks down into multiple products

~~ *Mosfly endothermic (required energy)
/
|

Example: | CuCOs3 (s)}-) CO2(g) + CuO (s)
1

Single Replacement: A+ BC > B + AC *Single element replaces a cation in the

compound

v/
Example: ) Mg !s) + | (aq) - MgCl2 (agq) + Hz2(g)

Double Replacement: AB + CD - AD + CB *Cations trade places

X Element + Qomp . > Element + Comd .

* 2. oow\poor“d% — 2 ch‘«\pcm\d's

Example:|AgNOs +[Nalcl — AgCl + NaNO:
%
%




Introduction to Chemical Reactions & Types of Chemical Reactions

Identify the reactants & products for each of the following chemical reactions, then identify the
type of reaction (synthesis, decomposition, single replacement, double replacement)

1. AICl3 + LiOH >AI(OH); + LiCl

Reactants .|« A Products

Type of reaction |\ > (10l 1 < oV ac e

2. Ag;0 > Ag + O,

Reactants '\ | Products |\ o

Type of reaction

——

3. AlF3 + K;SO4 = KF + Alx(SOy)3

Reactants !\ | Products =~ Y

Type of reaction | 5

4. CaCl, + KsP = CasP, + KCI

Reactants | Y Products

Type of reaction * N : -

5. CgH120g = C + H,0O

Reactants -] ' Products

Type of reaction

6. FG(OH);; - Fe, 05 + H,0

Reactants @ ° v ) = Products "'.

I

Type of reaction & i€

7. Fe + O, 2 Fey05

Reactants ' = Products a2

Type of reaction




8. Al(OH)3 - Al,O5 + H,O

Reactants | Products

Type of reaction

9. (NH4)3;PO4 + Mg(NO3); > Mgs(PO4), + NHsNO;

Reactants ' @ - P Products

Type of reaction

10. Ca + HCI > CaCl, + H,

Reactants | il Products

Type of reaction
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Chemical reactions can be grouped into four basic types. They .

are direct combination or synthesis, decomposition, single Patterns of the Reaction Types
replacement or substitution, and double replacement or
exchange ot ions.

An example of synthesis is shown below: Legend: ,
| catalyst » A and C = metals
N,(g)+3H,(g) A »2NH,(g) » B and D = nonmetals

= W =
Direct combination (synthesis)

Synthesis often results in the formation of only one product
from two reactants. but not always. Combustion, as in the
following example. CH,(g) +20,(g) — CO,(g) + 2H,0, is also
a form of synthesis because the oxygen combines with both the
metal and the nonmetal to form two oxides.

Decomposition is the reverse of synthesis. One reactant
breaks apart to form several products. This is what happens
when hydrogen peroxide decomposes over time to leave
behind plain. ordinary water [2H,0,(ag) — 2H,O(() + O,(g)].

During a single replacement reaction, a more active metal
replaces a less active metal in a compound, or a more active
nonmetal replaces a less active nonmetal in a compound. This is
what happens when a metal becomes corroded by an acid
[2Fe(s) + 6HCl(aq) — 2FeCli(ag) + 3H,(g)]. In single replacement reactions, an element is reacting with a compound.

Double replacement reactions occur between aqueous compounds. The cations and anions switch partners. If
an insoluble precipitate forms, the reaction is an end reaction, otherwise the result is an aqueous mixture of ions.
An example of a double replacement reaction is AgNO,(aq) + NaCl(ag) — NaNO,(aq) + AgCI(s).

A+B— AB or
AB+D — AD + BD
Decomposition
AB— A+B
Single Replacement (substitution)
AB+C—=CB+ A or
AB+D—AD+B
Double Replacement (Exchange of Ions)
AB+CD — AD +CB

For each of the reactions shown below, identify the type of reaction.

. Pb(NO.):(aq) + 2KI(aq) — Pbl(s) + 2KNO,(aq) . . .. ... l Yobla e pj T8
2. Zn(s)y+ CuSO,(aq) = ZnSO(ag) + Culs) - s v sanias D Y\( i\(" Q_Lﬂ
3. FeCly(aq) + 3NaOH(ag) — Fe(OH),(s) + 3NaCl(ag) . L D JJJM ﬁz #,
4. IMe(s) + Oy(2) = 2MEO(S) e vvvvnnnnrnnieeeennnns -BLA; NH\ o S

B,C0:0g) —* Hy OO ECOLB) o vars wvs vws vum s h ‘(Z’:_C YlmC, O H’) (Y]
H,O(0) + N,Oy(g) * 2HNOy(aq) . ........coovvnin... 45& I““HWG)I N

Cl,(g) + 2NaBr(ag) = 2NaCl(ag) + Br,(t) ............ % ﬂu & M O

8 2KCION(s) 22KCIS) +30,(8) v vveeevninneaeenanns ‘5 el (A 1(_{\

9. 2K(s) + 2H,O(1) = 2KOH(aq) + Hy(g) .. ... .......... ) [[ \(O K" J( (:_’p .

© Evan P. Silberstein, 2002

N

e -2




BALANCING EQUATIONS

« 'VhyBalance Equations???  We have to show conservation of matter by balancing the
number of elements.

* Subscripts CANNOT be added or changed

"ONLY coefficients can be added to multiply the elements in the compounds

STEPS FOR BALANCING EQUATIONS:

1) Cont e numoec ot

Al r 0, = ALLO

2 =3 Aoms of eacn element
\ = A\ = Z ch-up A ACT .

/=0 =3

2) Add coelbicien TS o <
_Cg,/‘\\ (5) + Oz,(@ =2 AIZOS ‘Q()(‘N\u\f-‘*S Foa, m‘u\,\,\@\\a e AC
; oy Ppt vAE.
&/ «Hlil= 2 element N
= - Adi'usi( #'s oN +AWE AS
g = i4n 3 neede .

L/‘g AI (5) +~_3_00? (3) -3;2/4 /?.0:’) %) COY\A—V\ue o~ Hhe # oF
T Axomns \S G%UA\ Q‘om
;l/ :A/; ZL{ (CACtANY O p(‘oduc.-l- s\de .

b A O30

Things that might help you...
*Start with elements that are found in compounds on both sides.

*Finish with elements that are uncombined; You will not affect other atoms with your last
coefficient written.

*If a polyatomic ion does not break apart, you can count it as one ion.
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of the formulas where needed. Identify the reaction type in the answer space

to the 1left of the equation [Synthesis (S), Decomposition (D), Single
Replacement (SR), or Double Replacement (DR)].

—_—

DI 1. 7Al + (HCLl — AIC1, + 3H,1

>IN 2. ZFe,0; + 3C — 4Fe + 3C0,1

4. N, + 3H, — /NH,

~  4.75(s) +30,(g) — 2S0,(g)
ey
~

5. ?)Hzo T ons — :’_HBPO4

NH,NO, : »._H,0 + N,I

7. 5Ba(NO;), + Fe,(S0,), — 5 Baso, ! + Z Fe (NO,) ,

N Y ) P -7
VK. 8. 2ZnCl, + 2ZAgNO, — Zn (NO;), +7 AgCl!

> 9. Na,0 + H,0 = /NaOH

\)\Q_ 10. SNiCO, + Z Al (OH), — 3Ni(OH), + Als;(CO,) ,

N\ 11. ca(Clo,), , > CaCl, + 50,1

C\)\{ 12. Mg +/H,0 — Mg(OH), + H,]I

© Evan P. Silberstein, 2002



Name

Chemistry Worksheet
Date Balancing Equations

REACTI_ Y TYPES |
Double Replacement (Exchange of 1ions)
Single Replacement

Direct Union(Synthesis)
Decomposition

3ALL HESE EQUATIOQ AND DIC HE PE OF REACLLY
d. 2_ AgNO4 + Cu ————— > Z_Ag + Cu(NO3) 2 - S\r‘\c;\\e Qé \3.
3. S + 0y —-——-- > S0, BaAlanceo

= S%nemes@

..... > 7. NaCl + Brj > S_m%\e Kep:

4. AgNO; + NaCl  —----= > AgCl + NaNOo3z OAl ACQED m&%
5. Celly 30 i===== > (bC + (0 Hy0 — BGCW”\DO&V*‘M -
’ 6. H-oS + ZAqu ————— > Ag-2S + Z_HC]. — oo Qﬁ?
7. zns + JHCL  ————- > HyS +  ZnCly > Toolde Rep
8. 72Mg + O0Op —===- > Z.MgO BN 3\4‘\*\%6 SLSS
9. CaCOy ~ === > CaO +

“““““ > 7.¢03 = Syntnesis

> Sqn-Hne S

13. FeClq + 3 NaOHH ———-—-— >

fs LGB e > JHg +




halarticirig Equabi,@r"vs’

During a chemical change. there is no change in mass. A 0
properly written chemical equation shows this. The equation

below is not properly written. It does not show conservation of * (Fa H H
mass. H H - O| gy . > O,

Yes

The reason the equation doesn’t work is simple. There are two

atoms of oxygen in the reactants, but only one in the product. If . I" d O , g
two molecules of hydrogen react with a molecule of oxygen to H H ‘ o F

form two molecules of water. there are no atoms missing and g
mass is conserved. The number of molecules is shown with a

H H

number to the left of the formula known as a coefficient. A 2H2 + 02 - 2H20
coethicient behaves like a multiplier. It's not necessary to check 2(2) + 32 = 2( 1 8)
the mass to get a properly written equation. Counting atoms is

sufficient. When the equation for the formation of water is written properly, 2H, + O, — 2H,O0. there are 4 hydrogen atoms
and two oxyvgen atoms on both sides of the equation and the mass of the reactants is the same as the mass of the products.
Making the number ot atoms equal on both sides of the equation is all that is needed. The process is called balancing.

Balance the equations below by writing the correct coefficient in the space before each formula. Coefficient
“1” neced not be written.

)

l. H, + Cl, > HCI
e,
2. Ca(NO,), + H,SQ,— CaSO, + 4L HNO,
) -7 g
3 . Fe¥ ) ClL—* & Fell;

4. L" Fed D 0, ¢ Fe,0,

5. /n+ & HCl— ZnCl, + H,
' ) ‘ Z

0. Cu+ <£- AgCH,COO — Cu(CH,COO0), + Ag
7. H,SO,+ £ NaOH— __ Na,SO,+_& H,0

: @, H( R
8. N, + _)) Hy — _Z-NH, '(C’ \

' 7
9. CH,+ /. 0,— CO, + £~ H,0

- )
[0, S 503—* £SO,

© Evan P. Silberstein, 2002



Balancing Equations /A NS oA
LA
1. Which chemical equation is correctly balanced? ‘

A) Ha(g) + O2(g) > H20(g)
B) Na(g) + H2(g) - NH3(g)
C) 2NaCl(s) — Na(s) + Clz2(g)

D) 2KCI(s) —» 2K(s) + Cl2(g)

2. Given the unbalanced equation:

QAI +ZQ CuSO4 — _— Al (SOy4)s +3 Cu

When the equation is balanced using the smallest whole-number coefficients, what is the
coefficient of Al?

A) 1 C) 3 D) 4

3. When the equation 6. When the equation
21,0, Luo+Lo, _Ca(ClO — __CaCl + 302
is correctly balanced, the coefficient in front of the
is completely balanced, the sum of all the O2 will be —

coefficients will be

By C)3 D)4

4. Given the unbalanced equation:

A)1 B)2 [C)3] D)4

___AIQ(SO4)3 +_3 Ca(OH)2 -—)__ZAI(OH);} +_3 CaSO4

What is the coefficient in front of the CaSO4 when the equation is completely balanced with the
smallest whole-number coefficients?

A) 1 B) 2 @ D) 4

5. When the equation

 FeyOs(s) +-3 CO(g) — 2 Fe(l) + 2 COx(g)
is correctly balanced using the smallest whole numbers, the coefficient of Fe(/) 1s

A) 1 C) 3 D) 4



Balancing Equations

7. When the equation
A/ﬁNI‘h -i--_3 O, -—l& Ny +6_?H20

1s completely balanced using the smallest whole
numbers, the coefficient of the Oz will be

A1 B2 (03) D)4

8. Which equation is correctly balanced?

AYCaO + 2H20 —» Ca(OH)

3 + 202 - HNO3 + H20v~"

CyCa(OH)2 + 2H3PO4 —» Ca3(POs)2 + 3H20
J27 Cu + H28S04— CuSO4 + H20 + SO,

9. Given the unbalanced equation:

—_CsHy(g) +-2 0a(g) »_4H,0(9) +_F cou(g)

When the equation is completely balanced using smallest whole numbers, the coefficient of O3 is

(A)s' | B) 2 C) 3 D) 10




Formula & Equations Review

1. Every water molecule has two hydrogen atoms bonded
to one oxygen atom. This fact supports the concept that

elements in a compound are

A) chemically combined in a fixed proportion
B) chemically combined in proportions that vary
C) physically mixed in a fixed proportion

D) physically mixed in proportions that vary

. Which formula represents strontium phosphate?
Se** o,
B) Sr3POs

D) Sr3(PO4)2 )

. The compound XCl is classified as ionic if X represents
the element Metal + Nonmetal

| C) Rb ! D) Br

. What is the chemical formula for iron(III) oxide? -
Fet> O~

A) SrPO4
C) Sr2(POs)3

A)H B)I

A) FeO B) Fe20s3
.C) Fe3O D) FesO2

5. In which compound is the ratio of metal ions to
nonmetal ions 1 to 27 | 1_

e +L
B) calcium oxide

Ca’® R o

calcium bromide

C) calcium phosphide D) calcium sulfide
Cat* P2 Cot* S°F
6. Which group on the Periodic Table of the Elements
contains elements that react with oxygen to form
compounds with the general formula X 207 o

" B) Group?2 ):(_“ O

A

-2

C) Group 14 D) Group 18
7 What is the total number of different elements present in
—  NH4NQ3?
S—
A) 7 B) 9 O3 D) 4
&_ 8 What is the chemical formula for sodium sulfate? _
nNod S0q
A) Na2SO3 B) Na:S04
C) NaSOs3 . D) NaSOs
D 9. What is the chemical formula for copper(Il) hydroxide?
Cot™ OH™
A) CuOH B) CuOH:2
C) Cu2(OH) ‘D) Cu(OH)z’

10. Which formula correctly represents {16 composition of
ron (I oxide? Fet> O

D) Fe3Oz

ok

A) FeO3
C) Fe3:O

11. The chemical formula for nickel gl) bromide is

ST B\
A) Ni2Br 1Br2
C) N2Br D) NBr2

. Atoms of metals tend to

A) lose electrons and form negative ions
B) lose electrons and form positive ions
C) gain electrons and form negative 1ons

D) gain electrons and form positive ions

. If M represents an element in Group 2, the formula of

— its chloride would be M? “ A ‘
A) MCI B) MCk
C) MCl D) M:Ch

. Which is the formula for the compound that forms
~ when magnesium bonds with phosphorus?

AT -
B) MgP2

D) Mg3P2

A) MgP
C) MgPs
12 - L
& 15. What is the TUPAC name for the compound ZnO?

A) zinc oxide B) zinc oxalate

D) zinc hydroxide

. _— 3 -
16. What is the chemical formula of irgn([II) sulfide?

A) FeS @ Fe2S3

C) FeSOs D) Fex(SO3)3

) . : a2
‘ 17. Which formula represents cor;per(l) oxide?

C) zinc peroxide

A) CuO B) CuO2
(©) cwo0 D) CwOz

i Y 18. What is the name of the polyatomic 1on in the
——  compound Nax(2? -

O

B) oxalate

@ peroxide
AL -1

19. Which formula represents lead(1I) chromate?

@ PbCrO4

C) Pb2CrOs

A) hydroxide
C) oxide

A

B) Pb(CrOas)
D) Pb2(CrO4)3
-L
C/ 20. What is the [UPAC name for the compound FeS? "
| X
A) iron(Il) sulf9t€ B) iron(III) sulfge€ re
@ iron(II) sulfide D) Iron(III) sulfide



Formula & Equations Review

él 21. What is the formula of titanium(II) oxide?

@ B) TiO:
120 D) Ti203
{l 22. Which is a binary compound?
A) CaCk B) KOH
C) NaNO3 D) MgSO4

- o
. +1 .
FD 23. What is the correct formula for ammonium carbonate?

A) NHa4(COs3)2 NH4CO3
C) (NH4)2(CO3) D) (NH4)2CO3
AL

What is il:e chemical formula for nickel (1I)
hypochlorite?

B) Ni(ClO)2

D) Ni(ClO)3

A) NiCl2
C) NiClO2

!b 24,
9 ) 25. The correct name for the compound NaClO3 is sodium
( 2

e

B) chlorate
D) chlorite

A) chloride
C) perchlorate

In which Group do the elements usually form oxides
which have the general formula M203? H+3 O *

A)1 B2 (O13 D) 14

: -L
27. The correct formula for mcﬁl (IT) oxide 1s

A) NiO B) Ni2O
C) NiO2 D) NizO2

A

ADd
g Z 28. The correct formula for aluminum sulfate is

B) AlzS2
D) A(SO4)2

A) AlxS3

@Alz (SO4)3

! \ 29. Which compound contains only two elements?

Q:>ma.u3

A) potass:ium"hydroxide
B) magnesium sulfate
C) aluminum oxide

D) ammonium chloride

C_ 3o.

| A 31.

What is the name for_N.aC103?

A) sodium chlorite B) sodium chloride

D) sodium perchlorate

f e

Which is the formula for magnesium sulfide?

C) sodium chlorate

B) MgSOs
D) MnSO3

A) MgS
C) MnS

W o

‘

& = .
_’D_ 32. The correct formula for calcium phosphate 1s

B) Cax(POs)3
D) Ca3(POas)2

A) CaPOa4
C) CasP2

b 33. What 1s t*he co}I)ect name for the compound with the
formula CrPO4

A) chromium (II) phosphate
B) chromium (III) phosphate
C) chromium (II) phosphide

~ D) chromium (III) phosphide

SZD 34. What is the correct name of the compound with the
formula NH4NO2?

A) -ammonia nitrite B) ammonium nitrite

C) ammonia nitrate D) ammonium nitrate

34 T
( 35. The correct formula for lead (IV) oxide is
A) PbO B) Pb20O
C) PbO: D) Pb202
Y
36. Which formula represents the compound aluminum
iodi‘de?
-A) All- B) Allz C) ABI D) Abls

( ‘ 37. Which formula represents sodium sulfate?

B)‘ NaSO3
D) NaSO3

A) NaSO4
C) Na2S0g4

'Sb ~ 38. In a sample of solid Ba(NOs3)., the ratio of barium ions
to nitrate ionsis T

¥

A)1:1 B)12 )13 D) 16

- D = X
é \ 39. Which is the correct formula for titanium (I11) oxide?

T—— - . ;
@ B) TiO
C) TizsO;n D) Ti204

(- 40. Given the word equation:

sodium chlorate —» sodium chloride + oxygen

M——‘
.ﬂ

Which type of chemical reaction is represented by this
equation?

A) double replacement

B) single replacement

C) decomposition

D) synthesis



Formula & Equations Review

41. Given the balanced equation representing a
- reaction:

70%) + FaS04(aq) — ZnSO4(aq) + Ha(g)

Which type of reaction is represented by this equation?

A) decomposition B) double replacement

@ingle replacement D) synthesis
S 2 42. Given the balanced equation representing a reaction:

4Al1(s) +302(g) — 2A10s(s)
Which type of chemical reaction is represented by this
equation?

A) double replacement
B) single replacement
C) substitution

synthesis

; ‘ >_ 43. Given the balanced equation:
AgNO3(aq) + NaCl(aq) — NaNOs (aq) + AgCl(s)

This reaction is classified as

A) synthesis

B) decomposition
single replacement
D)) double replacement

Q44. Which equation represents a double replacement

reaction?

A) 2 Na+ 2 H20 — 2 NaOH + H2
B) CaCO3 — CaO + CO2

(O)LiOH + HCl > LiCl + H20 2 Cormp . 22 G
D) CHs +2 02 » CO2 +2 H20

! ' 45. Given the incomplete equation representing a reaction:

lq_ Qs — 12C02 + 14H,O

w
3%
What is the coefficient of O when the equation 1s

completely balanced using the smallest whole-number
coefficients?

A) 13 B) 14 (C) 159) D) 26

2C6H14 +

S : 46. Given the incomplete equation for the combustion of

ethane:
iz | /3
2Czt'16+ 75\2 —4CO2 + 6 H.LO

What is the formula of the missing product?

2 CH:OH P HCOOH
e)mo0 D) H:0;

! ' 47. Given the unbalanced equation:

 Fe,0:4_3C0 5 _2 Fe+_IcCO,

When the equation is correctly balanced using the
smallest whole-number coefficients, what is the

coefficient of _9_(_)_?
A) 1 B) 2 C) 3 D) 4

é 48. If an equation is balanced properly, both sides of the

equation must have the same number of

C) molecules

B) coefficients

D) moles of molecules

B 49. Given the unbalanced equation:
_Q,Na,—i—_z-._ HoO —-___ Hs + 2 NaOH

PG

When the equation is correctly balanced using the
smallest whole-number coefficients, the coefficient for
H20 1s

- @ o

!5 50. Given the unbalanced equation:

2. Ny(g) +-92 04(g) — L N,05(g)

D) 4

When the equation is balanced using smallest whole
numbers, the coefficient of N2(g) will be

C)5 D)4



Formulas & Equations
Constructed Response

1. Base your answer to the following question on
the information below.

The equation below represents the reaction between 1-butene and bromine to form the
compound 1,2-dibromobutane, C4HsBr>.

. oy
H-—-CIB =C — c': ('D—H * By, ~—> H—clz-c—c—clz-H
|
H H H A H Br H H

Write the empirical formula for the product. Q H 8%(- —> C 2 H 4 Br

2. Base your answer to the following question on
the information below.

The reaction between aluminum and an aqueous solution of copper(Il) sulfate is
represented by the unbalanced equation below.

Al(s) + CuSOy4(aq) — Al3(S04)3(aq) + Cu(s)
Balance the equation below, using the smallest whole-number coefficients.

Z_Al(s) + _3_CuSO4(aq) > Al2(S04)3(aq) +iCu(s)

3. Base your answer to the following question on
the information below.

Vitamin C, also known as ascorbic acid, is water soluble and cannot be produced by the
human body. Each day, a person's diet should include a source of vitamin C, such as orange
juice. Ascorbic acid has a molecular formula of CsHzQs and a gram-formula mass of 176
grams per mole.

Write the empirical formula for ascorbic acid. C‘ 3 \-\Q\O3

4. Base your answer to the following question on the information below.

In an experiment, 2.54 grams of copper completely reacts with sulfur, Eroducmg 3.18 grams of

copper(l) sulfide.
Write the chemical formula of the compound Eroduce

S 5 100,




Formulas & Equations

5. Base your answer to the following question pn
the information below.

The Solvay process is a multistep industrial process used to produce washing soda, Na2CO3(s)- In

the last step of the Solvay process, NaHCO3(s) is heated to 300°C, producing washing soda,
water, and carbon dioxide. This reaction js represented by the balanced equation below.

2NaHCQa(s) + heat 4}: Na2CO3(s) + H20(g) + CO2(g) rh
Identify the type of chemical reaction represented by the equation. be COM POS oY)

6. Base your answer to the following question on the information below.

Arsenic is often obtained by heating the ore arsenopyrite, FeAsS. The decomposition of FeAsS
is represented by the balanced equation below.
FeAsS(s) 222t FeS(s) + As(g) '

In the solid phase, arsenic occurs in two forms. One form, yellow arsenic, has a density of
1.97 g/cm3 at STP. The other form, gray arsenic, has a density of5.78 g/cm?® at STP. When arsenic

is heated rapidly in airs formed.

Although arsenic 1s toxic, it is needed by the human body in very small amounts. The body
of a healthy human adult contains approximately 5 milligrams of arsenic. i _2.
' AT O

Write the formula for the compound produced when arsenic is heated rapidly in air

7. Base your answer to the following question on the information below.

A 4.86-gram sample of calcium reacted completely with oxygen to form 6.80 grams of

C ) + Og) — 2Ca0(s)

Determine the total mass of oxygen that reacted. YRk 18

8. Base your answer to the following question on the following information.

A piece of magnesium ribbon is reacted with excess hydrochloric acid to produce aqueous
magnesium chloride and hydrogen gas. The volume of the dry hydrogen gas produced is 45.6
milliliters. The temperature of the gas is 293 K, and the pressure is 99.5 kilopascals.

Balance below using the smallest whole-number coefficients.

Mg +_Z.HCl(ag) > __ MgCh(ag)+ __ Ha(g)




Formulas & Equations

9. Base your answer to the following question on the information below.

S
ome dry chemicals can be used to put out forest fires. One of these chemicals 1s NaHCOs.

:l}ll:vr:’ NaHCOx(s) is heated, one of the products is CO2(g), as shown in the balanced equation

i 2NaHCOxs(s) + heat + NaxCOs(s) + H20(g) + CO2(g) [ !
Identify the type of chemical reaction represented by this equation. b@COW\POS H'\m
10. Write the empirical formula for the compound

-

11. Base your answer to the following question on
the information below.

Rust on an automobile door contains Fe203(s).

The balanced equation representing one of the

reactions between iron in the door of the /
automobile and oxygen in the atmosphere 1s given

below.

4Fe(s) + 302(g) — 2Fe203(s)
Identify the type of chemical reaction represented
by this equation.

12. Write the empirical formula for the compound CsH120s. Q \-—\ 2‘O

13. Base your answer to the following question on
the information and equation below.

Antacids can be used to neutralize excess stomach acid. Brand A Antacid contains the
acid-neutralizing agent magnesium hydroxide, Mg(OH)2. It reacts with HCl(aq) in the stomach,
according to the following balanced equation:

2 HCl(aq) + Mg(OH)2(s) — MgClz(aq) + 2 H20(¢)
Brand B antacid contains the acid-neutralizing agent sodium hydrogen carbonate. Write the
chemical formula for sodium hydrogen carbonate. N oo \-\ C_O 3

14. Base your answer to the fol?wmg question on%he balanced chemical equation below.

2HO-52H2+ O
sthoN
What type of reaction does this equation represent? w
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15. Base your answer to the following question on the particle diagrams below, which show atoms
and/or molecules in three different samples of matter at STP.

Key
& atom of x
@ atomof y
(O atom of z

QO CO OO
OO OO

O
IOO OO OO
Sample 1 Sample 3

When two atoms of y react with one atom of z, a compound forms. Using the number of atoms
shown in sample 2, what is the maximum number of molecules of this compound that can be

formed? Y —




