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Name Class:
Molar Mass Practice Worksheet

Find the molar masses of the following compounds in gram. Show all work:

1) NaBr .
2)  PbSO,
3)  Ca(OH),

4) N?§P04 |

5) (NH4)2CO3
8)  CeHi206

7)  Fes(POs)
8) - (NHS

9)  Zn(CaHaOo).

10) AgF
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1

2)

3)

4).

S)

6)

How many moles are in 25 grams of water?

How many grams are in 4.5 moles of Li,O?

How many molecules are in 23 moles of oxygen?

How:.many moles are in 3.4 x 10% molecules of H,S0,?

How many molecules are in 25 grams of NHa?

How many grams are in 8.2 x 10% molecules of Nolg?



Word Eguations Worksheet

Write the word equations for each of the following chemical reactions:

1) When dissolved beryllium chioride reacts with dissolved silver nitrate in

water, aqueous beryllium nitrate -~ and silver chioride powder are
made. '

2) When isopropanol (C3HgO) burns in oxygen, carbon dioxide, water, and
heat are producsd.

3) When dissoived sodium hydroxide reacts with sulfuric acid (H.S04),
: aqueous sodium sulfate, water, and heat are formed.

4) - Whefifluorine gas is put into contact with caicium metal at high

temperatures, calcium fluoride powder is created in an exothermic
reaction.. -

8) When sodium.metal reacts with iron ( Il),chior:iclie, iron metal and sodium
chioride are formed.
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Name: Class:

Balancing Equations Practice Worksheet

Balance the following equations:

" 1) N&NOa + f PbO ") Pb(NOa)z + . NaZO

2)  __Aglt__ FexCOys > Fel,+ ___Ag,CO;

) __CHO+___ 0,5 __ CO+__ H,0

4) — ZnSO4 +__ LiCO3 > ZnCOa + LIQSO4

5) _Vi0s+__CaS>__ Ca0+__ Vs, .
6) __Mn(NOz):+__BeChb> __ Be(NOjy+__ MnCh,
) __AgBr+__GaPO,> __ AgPO,+ _ Gapr,

8) _HSOs+

B(Ol )3 "}_82(804)3 o g H>O
0 | Sa"+ 02 802 e L ;

10) _Fe+__ AgNO; > — Fe(NOz), + __ Ag



. —_SiC+___ Cl - __ SiCL+__ C
«— In+ __ FeCl; - e Fe s ___ ZnCl,
+— _NaBr+__ Cl, —» — NaCl+___ Br
- K+___NiCl, - ___ Ni+___ Kl
—Ca+___ HCl - CCl,+__ H,
10. ____ Li+__ BaSO, — __ Li,SO,+ ___ Ba

2

O 00 3 & W

The fourth type of reaction is the double replacement reaction. This involves the
interchanging of various elements in one set of compounds to form a new set of
compounds. You cannot always predict if such equations as these will occur, but
at least two elements must exchange places in the equation. Follow the same
procedures you have used to balance simpler equations. It is usually good advice

to leave the oxygen and hydrogen atoms until last because many times they
appear in more than two compounds in the equation.

1.,

alance the dotible replacement equations below.

. HgCh+__ HI - __ Hg,l, + ___ HCI

2. ___KCl+__ HS0; - ___ K,S0,+ ____ HCI

8. BaCO3+ ___ H,S0, > ___ BaSO, + ___ H,CO,

4. __Pbl;+__ HNO; — ___ Pb(NOy), + __ HI

5. __ FeBry+ ___ Ba(OH), — _ Fe(OH); + BaBr,
6. AgS0s+ ___ Cu(ClOg); - ___ CuSO, + ___ AgClo,
7. Vi0s+__HCl—> __ VOCL +___ H,0

8. HI+ HSOy — _ HS+__ H0+_ 1,
9 GHy+__ 0y > ___ CO+___ H,0

-
&

. Ag2SO4 + NH4 é'—> —_ (NH4)QSO4 + AgCI
- CaCIz = K3PO4 - Cﬁ3(PO4)2 <t KCI

et
N bt

13. _ NHOH+__ H;S0, — ___ (NH,),S0, + H,0

14. AgNOs + ___ AlCl; — ___ AINO3); + __ AgCl

15. _ MnO;+___ HCl— ___ Ch+__ MnClL+ H,0

16. __ Ba(OH),+ __ HNG.— ___ BalNO3), + ___ H,0

17. __ Cag(POyo+ __ Si0h+ __ C— __ CaSi0,+___ P +___ CO,
18. __ HgPO,+ __ NaOH — __ NaHPO, + . H,0

19. CagP, + __ H,0 — PH; + Ca(OH),
2¢. MgsAs, + _ HCl —» AsH; + MgCl,



\ ical reactions: combination, decomposition, single replacement, and double

tions, a summary of each type of reaction is presented in Figure 5.1. The summary
is provided with the use of geometric symbols. Study these examples carefully,

AN

N
Types of Reactions

Combination:

several elements or compounds

Decomposition:

+

one compound _ several elements Oor compounds

Single Replacement: dul . S o ' s

e B Q -~ D+ m

one eiement or compound exchanges places
Double Replacement:

- X~ +

two or more elements or compounds exchange places

Do you fee] confident you can identify these types of reactions? If 50, continue on
with 5.26, : o




12.
13.

14.

15.°

16.
17.
18.
19.
20.
21.
22.
Z3.
24.

B+___ O — ___ B,0,

— KCIO3 > ___KCl+___ 0, A

‘4 MgNH,PO, — =~ MgP0; + _ NH;+_ H,0

_Ca+__" 0,5 ca0

— PCh+__ H,0 > __ HCl+_ H;PO;4

—H:80, + ___NaHCO; — ___ Na,80,+ ___H,0+__ (o,

—CuSO,+ __ PHy — ___ CusP,+___ H,S0,

— CagNg+___ H,0 — Ca(OH), + ___ NH,

— ABS+__ KON — ___ KAg(CNL + __ K,S

— Mghs,+ __ HCl — ___ AsHy+ ___ MgCl,

—_ CayPOpe + __ SiOp+_C — __CaSi0z+ __ P+ . CO

— MgNHPO, — ___ MgP,0;+__ NHy+__ " H,0
NHg)pCr,07 — ___ Cr,0, + 1,0 -

—

___.N2+_—.
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Types of Reactions Worksheet

et

Balance the following equations and indicate the type of reaction taking place:
1) NaBr + HiPO4 > NazPO4 + HBr

Type of reaction:

2) Ca(OH), + Alx(SO4)3 > CaSO4+___ Al(OH);
Type of reaction:
3) Mg + Fe 03 = Fe + MgO

Type of reaction:

4) CoHg + O~ _COx + H.O
Type of reaction:
‘ 5) PbSO4 - PbSOs + O2
Type of reaction:
6) _ NHs+___ bL>__ Nole+  Hy
Type of reaction:
7) H.O + SOz > H2S04

Type of reaction:




Name: Class:

Classifying Types of Reactions

Part I:

Classify each type of reaction as synthesis, decomposition, single replacement,
double replacement, or combustion. Then write a sentence for each reaction on
the line below.

1. Nz (g)+3H,(g) > 2NH; (g) Classification:

2. 2Li(s) ¥ 2H,0 (I) > 2LiOH (aq) + H, (g) Classification

(hint think of H,0 like H(OH)

3. 2NaNO; (S) >2NaNO, (s) + 0, (g) Classification:

4. 2CeH, (1) +19 0, (g) > 12€0, (g) + 14H,0 (I) Classification:




Part Il

Identify the missing reactant or product and balance the equation. Don’t forget
about diatomic elements!

1. Synthesis: + -> Li,O

2. Decomposition: Mg(ClO3), = : +

3. Double Replacement: HNO; + Ca(OH), => +

4. Combustion: C;Hyi + O, = "'

5. Bro+ KI 2 +

6. NaC|03 - +

7. C,H 14 + 0, -> +

8. CuCl+ Na,sS = +
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Write the word equations below as chemical equations and balance:

1)

Solid Zinc and aqueous lead (Il) nitrate react to form aqueous zinc nitrate and

solid lead.

Aqueous aluminum bromide and chlorine gas react to form aqueous aluminum
chloride and bromine gas.

3) Aqueous sodium phosphate and calcium chloride react to form aqueous calcium
phosphate and sodium chioride.

4) Potassium metal and chlorine gas combine to form aqueous potassium chloride.

5) Aluminum metal and aqueous hydrochloric acid reacts to form aqueous
aluminum chloride and hydrogen gas.

6) aqueous solutions of calcium hydroxide and phosphoric acid react to form

aqueous calcium phosphate and water.




Name

/- Chemical Equations and Stoichiometry

Complete the reaction, balance the reaction, and classify the reaction where applicable

(1) _ZnS+_HCl— ZnCL+ HS

type of reaction

A\

2.y _HCl+_Cr—

type of reaction

/31 — _ALOs+ Fe

type of reaction

. l _H+ Bn-o

type of reaction

5. _ NayS,05 + _L- __ Nal+ _ NaS404

type of reaction

16 //' __LaCl3 + ___Na2C03 —

| -

type of reaction

7. _NH4Cl+_Ba(OH), —»_BaChL+ NH;+ H,0

/8.1 _Ca(OH),+ _HsPOs—

type of reaction

M

~——



Py 9 _Lay(CO3)3 + _ HySO4—  Lay(SO4)3+  H,O+ _ CO,
10. __ NaO+__ (NH4),SO4 — __NaSOs+ _ H,O0 + __NH3

LIL} _CiHio+_0y—>_CO+ _H0

type of reaction

12 __CHeO2+ 0, > __CO;+  Hy0

type of reaction

13. __P4010 + _HzO —> _H3PO4

. type of reaction

14, _F682 + _Oz —> _F6203 e _SOz

type of reaction

15. _NI‘I3 F ___Oz, —> ____NO + _H20

type of reaction

(16, > Hy+ FeCh

type of reaction

17. _PbO,+_HCl— H,0+ PbChL+ Ch



Name: Class:

Molecular and Empirical Formulas

1) What's the empirical formula of a molecuie containing 65.5% carbon, 5.5%
hydrogen, and 29.0% oxygen?

2)If the molar mass of the compound in problem 1 is 110.00 grams/mole, what's
the molecular formula?

3)What's the empirical formula of a molecule containing 18.7% lithium, 16.3%
carbon, and 65.0% oxygen? '

4) If the molar mass of the compound in problem 3 is 73.8 grams/mole, what's
the molecular formula?

5) Determine the empirical formula for each of the following
a. 0.0130 mol C, 0.0390 mol H, 0.0065 mol O

b. 11.86 giron, 5.01 g oxygen

C. 5.28gSn337gF

)

T s



6) Write the molecular formulas of the following compounds:

‘

a. A compound with an empirical formula of C;OH4 and a molar mass of
88.00 grams per mole.

b. A compound with an empirical formuta of C4H40 and a molar mass of
136.00 grams per mole. .

c. compound with an empirical formuta of CFBrO and a molar mass of
254.7 grams per mole.

d. A compound with an empirical formula of C;HgN and a molar mass of
46 grams per mole.

7) Emperical formula = HCO, , molar mass = 90.0g

8) Determine the empirical and molecular formulas of each of the following
substances caffeine: 49.56% C, 5.15 % H, 28.9% N, 16.5% O by mass with a

molar mass of 125.00 g/mol
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Determine the percentage composition of each of the compounds below.
1. KMnQ,

w
<
Q
=
O

H=_
e
O = : _
5. AL(SO,)
Al =
C=__ _
Solve the following problems. : ry
6. How many grams of oxygsn can bs Produced from the decbmposiﬂon of 100. ¢
of KCIO,? "
7 How much Iron can be recoversd from 25.0gofFe O ? :
‘ 8. How muf“h snafar ccn be’ producad f from 125 g of Ag 37 [ |
. ; ".\I //
‘ Cm.”?“%‘v Fe7s A . 54 instruction~ = - |
s @ ] = | | -
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Aluminum sulfide reacts with water to form aluminum
hycroxide and hydrogen sulfide. (a) Write the balanced
chemical equation for this reaction. (b) How many grams
of aluminum hydroxide are obtained from 10.5 g of alu-
minum sulfide?

Automotive air bags inflate when sodium azide, NaNj,
rapidly decomposes to its component elements:

2NaNs(s) — 2Na(s) + 3Ny(g)

(a) How many moles of N, are produced by the decom-
position of 2.50 mol of NaN3?

(b) How many grams of NaNj are required to form 6.00 g
of nitrogen gas?

(¢) How many grams of NaNj are required to produce
10.0 ft3 of nitrogen gas if the gas has a density of

1.25 g/L?

Lim_ii:jr_]g Reactants; Theoretical Yiélds

{3.63 ) (a) Define the terms limiting reactant and excess reactant.

(b) Why are the amounts of products formed in a reaction
. determined only by the amount of the limiting reactant?

3.64 J(a) Define the terms theoretical yield, actual yield, and

percent yield. (b) Why is the actual yield in a reaction

\almost always less than the theoretical yield?

{ 3.65 /Nitrogen (N,) and hydrogen (H,) react to form ammo-

nia (NH3). Consider the mixture of N, and H, shown in
the accompanying diagram. The blue spheres represent
N, and the white ones represent H. Draw a representation
of the product mixture, assuming that the reaction goes
to completion. How did you arrive at your representa-
tion? What is the limiting reactant in this case?

@ @

_73.69)}S0dium hyaroxiae reacts with carbon dioxide

o seaction?

2NaOH(s) + COxlg) — NayCOys) + 1,0()

Which reagent is the limiting reactant wh
i en 1.70
NaOH and 1.00 mol CO; are allowed to react? How mmol
moles of NayCOj can be produced? ¥ an};
Fow mar-mmeles.o

-fhe—excem'ﬁiﬁmaﬂﬁ‘ﬁffmT“ﬂm*completi@mf..the

{ 3,70\1, Aluminum hydroxide reacts with sulfuric acid as follows:

as follows:

2A1OH)s(s) + 3H,50,(ag) —s AL(SO,)sag

Which reagent is the limiting
Al(OH)y and 0.550 mo] H,S0,

many moles of Aly(S0O,)5 can
tions?

) + 6H,0(1)

reactant when 0.450 mol
are allowed to react? How
form under these condji-

AIn

whe fizz produced when an Alka-Seltzer® tablet is dig-

solved in w
bicarbonate (NaHCO3) and citric acid (H3CeH;0,):
SNEIHCOa(lZL]) H H3C6H507(aq) s =8 .

In a certain exp

ater is due to the reaction between sodium

3C02(g) T+ SHzo(l) + Na3C6H507(aq)
eriment 1.00 g of sodium bicarbonate and

1.00 g of citric acid are allowed to react, (a) Which is the

limit'mg reactant? (b) How
ide form? (c)

- oo £+
HTTrIR-arrer

P""‘-n,,;_‘
3.75 When benzene (C¢Hg) reacts with bromine (Br,), bro-

mobenzene (C¢HsBr) is obtained:

CGHG + BI‘Z = C6H5BI' + HBr
(a) What is the theoretical yield of bromobenzene in this
reaction when 30.0 g of benzene reacts with 65.0 g of
bromine? (b) If the actual yield of bromobenzene was
56.7'g, what was the percentage yield?

@Lithium and nitrogen react to produce lithium nitrice:

6Li(s) + Na(g) — 2Li3N(s)
If5.00 g of each reactant undergo a reaction with a 8C.5%
yield, how many grams of Li3N are obtained from the
reaction?

3.78 When hydrogen sulfide gaé is bubbled into a solution of

sodium hydroxide, the reaction forms sodium sulfide and
water. How many grams of sodium sulfide are formed if
2.00 g of hydrogen sulfide is bubbled into a solution con-
taining 2.00 g of sodium hydroxide, assuming that the
sodium sulfide is made in 92.0% yieid?

many grams of carbon dioy-
b 2 K L) ELE © o
HTEIMItRgreacta Hsve@mp{efemﬂsmngd?’

Dsom
i ‘/ f
i
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Name: Class:

General Chemistry Chapter 3 Review
This is a general review for some of the topics that we covered in chapter 3. This is
intended as a supplementary study tool, all material in notes, worksheets, and in the
text may be tested on. Please show all work and circle your final answer for full credit.

1. What is the empirical formula of the compounds below
a. 75% carbon, 25% hydrogen

b. 22.1% aluminum 25.4% phosphorous, 52.5% oxygen

2. The compound is 64.9% carbon, 13.5% hydrogen and 21.6% oxygen. Its molecular
mass is 74 g/mol. What is its molecular formula?

3. Determine the number of moles of each compound below:
a. 125.00 g H,SO4

b. 74.0 gKCl

4. Determine the number of grams in each of the compounds below:
a. 0.50 moles of CuSO4

b. 2.5 moles of KMnQOy4






5. A recommended daily allowance of chromium is 1.0 x 10 ° g. Convert this to number
of atoms.

6. An important reaction in the production of ammonia based fertilizer is:
N, + H; 2> NH;

Calculate how many grams of ammonia can be produced from 25.0 g of nitrogen and
excess hydrogen.

7. Write a balanced chemical equation for the following reactions:
a. The decomposition of solid ammonium nitrate into nitrogen gas, oxygen gas
and water vapor.

b. P,O;p + HyO - H3POy4

c. The decomposition of solid potassium chlorate to yield solid potassium
chloride and oxygen gas.

8. Calculate the percent of each type of atom in Al,O;






9. How many grams of CO, are produced when 20.0 g C3Hg are burned as follows:

CsHg + 50, 2 3CO, + 4H,0

10. In a chemical reaction the actual yield is 2.80 g. What is the percent yield if the
theoretical yield is 3.23 g.

11. The empirical formula of a substance is CH. If the molar mass is 78 g/mol, what is
the molecular formula?

12. A flask contains 1.69 x 10'® water molecules. How many grams of water are in the
flask?

13. Identify and balance the following reactions:

a. Fe + Sy ---> FeS  Type:

b. C]()Hs + Oj_ ""> COg + HzO Type

€. Mg + H,O ---> Mg(OH), + H; Type:







14. Complete the reactions and identify the type of reaction.

a. FeBrs+  Ba(OH), > type of rxn
b. CaCl, + K3;PO, > type of rxn
c. Ba-+ N, = type of rxn

15. How many atoms of chlorine are in 5.46 x10° g of MgCl,.

16. How many moles are in 3.457 x10* molecules of Li(CN).

17. How many grams of urea can be produced from 5.00 g of NH3 and 5.00 g of CO2?

2NH; + CO, = CH4N,0 + H,0
(Urea)

18. In a chemical reaction the theoretical yield is 3.95 x 10* g. If the percent yield was
36.8 %, what was the actual yield?






