NAMING WORKSHEET 1
Naming Ionic Compounds

Type I: Diatomic
Writing Names from Formulas

1. Identifying the cation as a Group I metal , Group II metal, Aluminum, Zinc, or Silver
2. Identify the anion as d nonmetal

3. Name the cation (the metal) with its ful] name
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Writing Formulas from Names

If Necessary

Aluminum Sulfide Ala 3 Potassium Oxide KaO Sodium Nitride Ao U05
— 1 AJS —_Z7

Barium Carbide 60\ Zinc Chloride 2N C/ - Potassium [odide L I
\,QL — =Ml

Lithium Sulfide L dS Silver Fluoride A F Calcium Oxide Ca 6
—2s ﬁg\

Typel Polyatomic

2
3. Name the cation (the m
4. Name the anion (the

Example: KOH

Cation: potassium & anion: hydroxide
Name: potassium hydroxide

etal) with its fyl name
polyatomic) with jts full name

KON Hii§1um cqanide LSOs __ Lty sulf. fe. FrClo, _ fianCiym Chlors te
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| A% N() 2> strontium Chlorate S[ t ( % s jluminum dichromate L&Cr 5, 01
magnesium sulfate Mj ,SQ«___; barium Cyanide BQ f ( N )g ammonium sulfate (Nﬁﬂ g SCQ[ )
calcium hydroxide Ca UH )3 Mﬁ | 5

Zinc silicate 2Ny ( 25 potassium permanganate




Type II: Transition Metals

Writing Names from Formulas
1. Identify the cation as a transition metal
2. Identify the anion

3. Identify the charge of the cation

4. Name the cation (the transition metal) with its full name and the charge of the ion in roman numerals
5a. Name the anion (the nonmetal) by changing the ending to —ide

Sb. Name the anion (the polyatomic) with its full name
Example: CoBr,
Cation: cobat 2+ & anion: 2 bromine
Name: cobalt (II) bromide

-~
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Writing Formulas from Names (transitional metals)

chromium(IH) C( POL] IFOH(HI) hydroxide Fﬁ (OH )3

- O phosphate
ron(il) exiee - ranganess ({1 %] F@_ lead(1V) sulfite jb(sos) 2
chromium C.JCMI)Q fluoride
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Naming Worksheet 2

l Naming Molecular Compounds
e g —— — R e
Writing Na ™~ R

mes from Formulas
Both cation and anion are nonmetals

Use prefixes to indicate how many atoms are present

Elements: Carbon & 2 sulfur
Name: carbon dsulfide

v
diphosphorous | -
- diphospho
monosulfide Da J carbon monoxide ( ,0 trigxidep o Pao )2
sulfur tetrafluoride S F nitrogen triiodide N

3 [ 3 carbon tetrabromide C Br

— 9

| Phosphorous
nitrogen monoxide NO —___ hexabromide P Br L

dichlorine heptoxide _ C} 2 0 7




Sy —_ Naming Acids

Writing Names from Formulas
;. §3ent§g t!;e cation as hydrogen
. 1aentfy the anion | [
3a. Anion with oxygen' (d;?oeiys,'attrl)em??)m Foman oxygen or ot
Change —ate ending to —ic acid
Change —ite ending to -ous acid
EXBTT\D'EI H,S0,
cation: hydrogen & anion: sulfate

| | name: sulfuric acid
3b. Anion without oxygen (diatiomic)

Hydro- element root —ic acid
Example: HCI
cation: hydrogen & anion: chlorine
name: Aydrochloric acid

HF mmluv':wctd_ HsPO, Pbos,gbglic atid  HNO, _nitnc acid
HI hsdIOI()dlC GCld HC,H30, _a(_Q‘Hcﬂ aCJ_d - H,S0; QHHHI[/;QS 0‘£]_CJ

HBr h\ldm DigMiC act Cl. H,CO3 Cﬂ;kzcml C a Qld_ HCN i\yd/gjgcyam C ¢ (J_d

Writing Formulas from Names
1. Identify elements

2. Identify type of anion
3a. Hydro : there is no oxygen in the formula
3b. —ic acid : look for the polyatomic with —ate ending

3c. —ous acid: look for polyatomic with —ite ending

hydrobromic acid _\"\ B (  hydrocyanic acid HC \1) ~___ nitrous acid R NOs

carbonic acid j’b.Q_O 3 nitric acid _Jj N C 2

hydrofluoric acid N F
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L Naming & Formula Practice =

Ionic Compounds Type I, Diatomic

CsBr CCHMUM ovemide BaF, PO Fluonidy | NaF | 5003{%’.2_2(’“0"40-
(a8 3| Calcium Bromide Zny [ ZincSulfide = |AlyCs| Aluminum Carbide
Iomc Compounds Tlge 1, Polyatomic

NHqNOz (\ \

S S e —) =
2 Amwilivm _ny hak _ | Alx(CrO4); alum.pum chiemgie | ZnSO; 2in¢ 'S_Q'f} ke
IPL Otassium dichromate | @ bCN | Rubidium cyanide Aflcloa Silver chlorite

Ionic Compounds Type II, Transition Metals

CuCl 206 (L) (N o6 Mny(S04)3 VYJQM}eU_ISTJ"ar M\{;(ijru//a
m chlonde O Tin(}) oxide d Tm oxide )

Molecular " Compounds
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Phosphorus trifluoride Co Carbon monoxide

Na O<| Dinitrogen pentoxide

Acids

=
HCl nAedlm aad H2P03 03 humus y alid [ HI *__b\#lmsodnc acd |V
1 - Hydrofluoric acid ulfurous acid

HCaH30, | Acetic acid

‘r

M lxed Practice

Eformula name | formula | name type
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% error: [ - - '
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Steps:
a) Balance the equation.
b) Determine the theoretical yi

c) Starting with 34.5 g of K2CO3, and you isolate 36.1 g of KCl
d) Calculate the percent error for this reaction

eld of KCI if you start with 34.5 g of K2COs.

a) Balanced equation: K2CO3 + 2HCl -eeeeewe > H20 + CO2 + 2K(]

b) 34.5gK>C03 x 1 moleK,C03 x 2 mol KC| x 74.55 g KCl = 37.2 g KCl
138.21 g K2CO3 1 mol K»CO53 1 mol KCl

¢) %yield=_actual vield x 100 50... % yield of KCl = 36.1 g KCl x 100 = 97.0%
theoretical yield 37.2 g KCI

d) % error = |(theoretical - actual)| x 100 so... % error = 1(37.2-36.1)] x 100 =2.96%
theoretical yield 37.2

\0



Now you try... Show all your work with correct sig figs. ©

1. What s the

7 yield and % error if when 16.22 g of NH3 is reacted with excess K,PtCls, 129 1 gof W
Pt(NH3).Cl,

Is produced according to the following equation:

— KaPtCly + _& \]'s EQE— >____Pt(NH3).Cl; + Z_ KC]

eoretical yield of Pt
C) Starting with 16,22 g of NH3,

d) Calculate the per

(NH3)2Clz if you start with 16.22 grams of NHs.
and you isolate 129.1
cént error for this reaction.

Pflmﬂgjjﬁ)
o) 16d3gbts) ) m ) mo! PHIKH3)aC); | 300848 il gy @
n.uz‘!J NIT3 L MelNHA el

/ Pf/,UH—B)@ (/a

g of Pt(NH3)2Cl,, what is the percent yield?

P NH3)s ()




3. Given the following equation:

Al(SO3)3 +(;NaOH ------ >INa;S03  + 1 Al(OH)3

a) Ifyou start with 389.04 ' '
| .04 g of Al2(S03)3 and vo late 212.60
yield for this reactiony (SO3)3 and you isolate 212.60 g of NaS03, what is your percent

4. Given the following equation:
Al(OH)3 (s) + 3 HCl(aq) ------- > AlCls (aq) + 3 H0 (I

a) If you start with 50.3 g of AI(OH)3 and you isolate 39.5 g of AlCl3, what is the percent yield and
percent error?

Sodaplfen)s] | ol m‘ol)_g_f*" mel 41013 | 13323 g pigy,
26.00Y J ﬁ‘(OH)i | vl MMH) / moi A 1CI 3

; 8&-93 A1C Iy

/g1t |d
343 X160 ’
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/. 174
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The following flow chart ma

y help you work stoichiometry problems. Remember to pay carefyl
atlention to what you are gi

ven, and what you are trying to find.

Grams Grams
Given Find
M&':" /‘ Molar
>S Mass
MOI&S Mole
—_—
Given | Ratio
Molar Molar
V / \V
22.4 L/imol 22.4 Limol
Given Find
. Fermentation is 2 complex chemical process of making wine by converting glucose into ethanol and ®
carbon dioxide:

A. Calculate the mass of ethano] produced if 500.0 grams of glucose reacts completely.

350.6 Cw HIBOM l 1 C HlaOG ;? my Ca Hg(/H LI(;-UwJ .af"fg&’f'/
18015 (‘] (o Hi300 I midCohys0, ¢t g, Ex My =

B. Calculate the volume of carbon dioxide gas produced at STP if 100.0 grams o

‘:)(Jt(/; C\DH‘AO(O I no | ( H 200 of

Jf().lS’(‘, jC(,H:a()(o /

C. If 17.5 moles of ethanol were produced, how many mole

f glucose reacts.




2. Consizd.er the reactign of zinc metal with hydrochloric acid, HCl(aq).
A. Write the equation for this reaction, then balance the equation.

Zn tJHCY S Hy + Zndly

B. Calculate the moles of HCI needed to react completely with 8.25 moles of zinc.

8,y Mol 2n ' A wol HO) =
| ™Mg) Zn

C. Calculate the grams of zinc chloride produced if 0.238 grams of zinc react completely.

0.d3%92n) ) me2nl | milanCly {1763] g Zn(]J
©S:39920 | 1 melZn el 20ls

-
-

D. Calculate the volume of hydrogen gas produced at STP if 25.0 grams of HCI react completely.

o4S 0aH( | mo! H{ | | Y15 | 22 > -
36 HSE SHU a ol H(j I ol Hy ’

3. If you dissolve lead(II) nitrate and potassium iodide in water they will react to form lead(II) 1odide and
potassium nitrate.

A. Write the equation for this reaction, then balance the equation.

Po( N0y QLT >2EN0z+ Pb T o

B. Calculate the grams of lead(II) iodide that can be produced from 5.00 moles of potassium 1odide.

6.6\ ) %I o Pb]:; | Yuwha “ “503 Pb'[&
2 mol KJF . mol Pl ’

C. Calculate the grams of lead(II) iodide that can be produced from 75.00 grams of potassium 10dide.

7560 LT ) 1wl KD | v onu pbTa| Hwl.o29 PSS ™ 3bea
Il Ol 9” A Mol K} ) mul PbT a
4. Write then balance the combustion reaction for propane gas, C3Hs.

CB)HX fSOg >3C04 '}L'\H\}‘O

A. If 5.00 grams of propane burn completely, what volume of carbon dioxide is produced at STP?

S.00u CaHj | ol C3He | 3 mol €05 | 224 L (0, :
C yu.0q9y 9C3HY ) ol (3HY | mol (Da
B. If 75.0 L of steam are pfoduced at STP, what mass of propane must have burmed?

75.0L Hao)] | twolHO | v ol CakHyg | 4uwdq (3H
Jda4 L Ha0 L Mol Hy 0 / mul[_gHg

-
-—

C. If 34.2 grams of propane are completely combusted, how many moles of steam will that produce:

34 7 C%H mol (3Hy H mel 0 A A AN Na
# ) H moul (3H V ;(/"”' -



Worksheet - Law of Definite Proportions Name

Period_
Date

Directions: SHOW ALL WORK!II

1. A 78.0 g sample of an unknown compound contains 12.4 g of hydrogen. What is the
percent by mass of hydrogen in the compound?

la-ué S W
7 Mo @
X.OJ




4. A 2.89 g sample of sulfur reacts with 5.72 g of copper to form a black compound.

What is the percentage composition of the compound?
PO okl mass <8619

5 Aluminum oxide has a composition of 52.9% aluminum and 47 1% oxygen by mass. If
16.4 g of aluminum reacts with oxygen 1o form aluminum oxide, what mass of oxygen

reacts?

4 A\ 1305 24A1,0 3

6. Two unknown compounds are tested. Compound I contains 15.0 g of hydrogen and
120.0 g of oxygen. Compound IT contains 2.0 g of hydrogen and 32.0 g of oxygen.

Are the compounds the same?

) 20.0 33
—— &} — =0
1S 2
@ A ke i
C Job 1a Thu A ’



CHEM 1A: Law of Multiple Proportion Practice Problems

Or two compounds containing phosphorus and chlorine is sh
ws the law of multiple proportions.

Mass of Phosphorus (g) Mass of Chlorine (g)
3.097 10.63
1.548 B ' 8.863

Dt §.L03 . 9,735
), SH B

- ~ae cimune Ga oal. o e T P b e iass e S Pty Sy
ove was found to have 3 formula of PCl,

, Propose a reasonable formula for Compound 2.
Assuming a fi

xed amount of phosphorus, Co
Compound 1

an Compound 1. So if
s PCl3, than Compound 2 could be PCls.

St T s oiin g Mass of Oxygen (g
I S — asa

1.333 B | ~
Fe,0; | i308 4.000 *\\3'
UNKNOWN 13.963 B - : | |




Combustion Analysm

ur .

+ 0, - CO, + A H0
C,Hq + 1, 0, - 9. CO, +  3H,0
C,H, + 30, — 2 CO, + 4 H,0
C.H + S 0, - 3 CO, + 4 H,0O

1. According to Model 1, what reactant is always required for combustion?

Wbt o

. Balance the reactions in Model 1 while keeping the hydrocarbon coefficient a “1.” This may
require the use of fractions in other places.

. How is the coefhicient of CO, in the chemical reactions in Model 1 related to the chemical for-
mula of the hydrocarbon being analyzed?

Wm{s m Jame numb&ﬂ,ﬁ as ﬂu' /)Umbﬂldf (‘ﬂ:ﬂﬂj /L 77LL "y(f///llb’n.

. How is the coefficient of the H,O in the chemical reactions in Model 1 related to the chemical
formula of the hydrocarbon being analyzed?

hm; Thy numbher o4 ‘n\l o ¢ 3 A m hyC/’//a/b/‘N

Combustion Analysis



—>excess O,

sample) i T T

water carbon dioxide
absorbent absorbent
material material

Moles | Moles of | Sample’s | Total Mass 1 nd

of H,0 Hydrogen | Empirical | of C and nasS

Atoms Formula | H Atoms
. 13477 | Q.u4G3 CH,
— L SN &

V100

94.11 ¢ 'RE)

93805 |30 | 310 | 49005

5. Discuss with your group how the data in Model 2 could be used to calculate the foll

owing
quantities:

Moles of CO, Moles of C atoms

Moles of H,O Moles of H atoms

Divide the work among group members to complete those four columns in Model 2. Show work
for your calculations below.

O

POGIL™ Activities for AP* Chemistry
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6. Discuss witb your group how the data from Model 2 could be used to find the lowest whole
number ratio between carbon and hydrogen atoms. This will give you the empirical formulas of
the sample substances. Fill in the last column of Model 2.

7. Did you need balanced chemical combustion equations to find the empirical formulas of the

unknowns in Model 2?

in Model 2?

9. What other information would you need to determine the molecular formulas?

fnemass of lch of The pot b ang fhe mass oF fhe sample
y combustion analysis. The sample
f water. Find the empirical formula

f’:‘m. A 15.00-g sample of an unknown hydrocarbon is analyzed b
produced 50.70 grams of carbon dioxide and 10.42 grams ©

of the unknown.

50.76’ Coa | mo\ COJ - ' : ' 9\‘ ‘lsg, =
4 4.0 jCUa 0 ]‘ |
wdag Hao| U ol HyO mol H /
~ 1,057 | 11154
1a @ 1.0 4130 ) mol H0

ydrogen atoms for each sample in Model 2.
lumn in Model 2 for these data.

\

11. Calculate the total mass of carbon atoms and h
Divide the work among group members. Create 2 new co

4 How does the mass of carbon and hydrogen atoms compare to the mass of the original

sample?

0. w3 Wmd 0.0z
U4 7 mo 4 NG =Y

b. Name the scientific law that justifies your @

)MJ\) 0\ (ONYLH udﬁm 0’ mass

Q XU Y P
Huy

c. Would part « be true if the original sample included atoms other than carbon and hydrogen?

For example: C,HO or C,H;NH,. Justify your reasoning,

Twass& ol CH wovld ke 1655 than i
olal masot the seem ple

Combustion Analysis



Read This!

When the combustion analysis unknown is a compound containing only carbon and hydrogen, all of the
atoms in the sample end up in either the CO, or H,0O products. However, if the unknown contains other
elements, like oxygen or nitrogen, those atoms might end up in the CO, and H,O products (in the case
of oxygen) or they might form other gases that move through the apparatus without being captured. Ad-
ditionally, O atoms may come from the atmosphere as opposed to the combusting sample. Moles of these
atoms cannot be calculated by stoichiometry directly. Instead, we must use the law of conservation of mass.

Moles of ‘ Total
Cer)so(:l L Moles of | Mass of | Mass of | Moles of

of H,O | Hydrogen |
Produced | Afonse Cand H | O Atoms | O Atoms

Atoms

11.73 ¢ i \ 302 JU;636 2.u7S 0.d\7 2
e

U670 15,33 [0.223) | CHLO
— 9 ) __ |Yrame

T3S 12,055 pwed  [CaHyO

B R -

0o3Td {8397 116> [gaoed | CoHe O

Sample’s
Empirical

Formula

samples were 10.00 g each. The results are shown in Model 3. Discuss wich your group what \‘3

calculations would need to be performed to complete the table in Model 3. Divide the work
among group members. Show work for your calculations below.

@ 0.434 mol C/O.)U)-'-" Ak @ 0.333valC/ 0.3339 = |

1,302 mod 1/ 03037 = O.ebimol H) 0333 =&

. = )
0.3173 mol 0/ 02 0.333) mel 0/0.3329 - )

@ 0.tA94 MO'C/ 0Jvsq =3 @ 0.:319 me) C Judey = (4
0. 1AY mol 0/ .17 = | 0,104 mo! 0/.1 Ot = )

4 POGIL™ Activities for AP* Chemistry
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13. Did you need balanced chemical combustion e

unknowns in Model 3?

quations to find the empirical formula of your

NQ

14. Did you need to know the mass of the samples to find the empirical formulas of your unknowns

in Model 3?
\\(3

15. A 15.00-g sample of a compound containing carbon, hydrogen and nitrogen is analyzed by com-
bustion analysis. The sample produced 29.3 grams of carbon dioxide and 20.8 grams of water.

Find the empirical formula of the unknown.

9433@1)\/“\0&_)__‘_@\ C_1120 4C 544l 4(
LLL ol JCOJ \ Mol (0, ) mol C 3

20-%q 130 | mo | H a0 AL mo | H ;()Of{ H . anqu
.0l aH>0 ' ol Hyo / Mol H
~ j
= 10439”3
SOV
f’c‘

Combustion Analysis 5



Extension Questions

16. It is critical in combustion anal
would

ysis procedures that the sample be dry. Discuss what errors in dat)a
occur if the sample contained moisture. How might this affect the final empirical formula:

1 M\ Sampl had mioisture 1p ) He sample would seer, fg hare
a}\‘j‘\i/ mals ,lhakltj ;f seLn /I/d M WMALT JDorTC (‘&Ub(;’/)J d'l')d/’y arog N s

In i Sample than tie realisy yerc.

17. Discuss what errors 1n data would occyr if the sample contained a carbon-
might this affect the final empirical formula?

) et [ in e pecauit
1y {xﬁLL Civights cald foanuia Would k& TPHC (15 (F plC

based impurity. How
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