Practice Problems for the Chapter 2-7 Test! 52{ /211

I. Mole Conversions

1la. What is the molar mass of Calcium phosphate; Ca;(PO,),?

3(40 078)+ 2 (30.9330) + 2 (15.99a4) = 3101348331077 2, ,eJl

b. What is the mass of 0.123 moles of calcium phosphate?

2101768
(0123 molao) (5 ) = 33052 =[38.2 4L

¢. Convert 5.0 grams of calcium phosphate into moles.

5 0 Im ole = 0.0l6] = u l
( 5)[3”“7” g v lb moles Ic

2a. Convert 100.0 grams of copper (II) nitrate to moles. (i ¢ NJ© 3) 2

Imole
(100.69 ) ,gkss“) (05 32 mla] Za

b. Convert 1.0 x 10?2 chlorine molecules into moles of chlorine gas.

Imole
(/9 x]D m,auw)[éou;o” olfw-w> LO 017 moley] (43

¢. Find the mass of 1.0 x 10% chlorine molecules.( Ce 2)

Imole ___ \ /%090 -
0 x )p%? { / 3 )= L] .
(/ o molema) 6.01x | 23 molewly > Imole 129

d. How many atoms are in 1.0 x 10* chlorine molecules?

P —e

(10 107 molecatss €t )220 Y = | 20100 atwns] 24

3. What is the mass of one Cobalt atom, in grams?

I atom | mole 249332 :
(1 et 6OZXIDZ3aM) TAEZJ) %9 1 zi_J ’

4a. Convert 8.4 grams of sulfur trioxide gas into molecules.

Ya
(S03) (3 4)( Lm0k ) 602 10V moleesdts )=| 63 % ) 0% mole
80.0632 9 | mole

{6314 xp??
oot roundiny ) )

(6.316 %1% olecas ) (&t ) =(26 x 10 prfans ]

b. How many total atoms are in the 8.4 grams of sulfur trioxide?




4c. What is the mass of 4.0 x 10® molecules of P,05?

I1mole 94969 \ _Tay . |
("‘/-9 X/D”Molfwjﬁ) 6.02x/p23 mplecds //‘1;'/442(‘2‘/ )’ ?‘/j Te

d. How many atoms are in the above sample (in c)?

(‘7‘-0"/023 mpleW){ %) - 22 /\'/Dz-"’ a""MA’v

e. How many moles of P,0O; are in the sample (in ¢)?

: 23 Imole = O0.bb moles
(‘/ ox /0 Mbww)/éDZK/OZJMDUw.%

I1. Percent Composition

5a. Determine the percent sulfur (by mass) in K,S,0;.

2(32.065) amn X100 = 64,130 agu x/0p =[33 .95 /4 S*;Sa
2(39.0933) + 2 (32.065)+3(1S499y ) amn 1905248 amu = =
b. What mass of K,S,0, would contain 75 grams of sulfur?
3369503 . 15 9 x = 22258 — 220f KZSZB; g,

00 X

c. Determine the percent iron (by mass) in Fe,(CO,),. e

Z(S‘S.S"'lg) amMA_ % 100 = 13?2?7' ’/:»_—FHTQ_T e
1. —

291111 am«
d. How many milligrams of iron are in a 250 mg sample of iron (III) carbonate?
0 = X = |
M S X "79.7!7”*569 Fe)ga’
lo0 250 my

6. A chemist has a sample of gold (III) nitrate, from which she plans to extract gold.

1a6.9p6b amu °
A-NNO3 °f Pu= 2% xio0 = Sl.%29 7 A
)3 3% z.qs 13 aman _:;2“2____‘1__

—

a. What mass of gold could she extract from 80.0 grams of gold III nitrate?

S.49%2 _ X X 7 4L grame Au |4
100 300 4

b. If she plans to extract 50.0 grams of gold, what mass of gold III nitrate would she need to start with?

S.41482 _ 50.04 % :k”'z 4 A“foB);E.éb
o0 X e e g it———ani



7. Another chemist did an experiment to determine the percent gold in gold (IINnitrate. Gold nitrate was
added to water and dissolved, and then reacted with zinc in order to extract the gold from gold (III) nitrate.

Data was as follows: Mass of empty flask: 2322 g
Mass of flask and gold nitrate (before adding water): 25.12 g
Mass of empty beaker: 33.30 g
Mass of beaker and dry gold crystals collected after the reaction: 34.26 g

Use the lab data to determine the percent gold (by mass) in the compound gold nitrate.

A5.129 - 23.129 = [9p ¢ "gold nitmte”
3%261 - 33-301 = 0.%; ;«a// (An)

% Aun = MASS Au x oo = 096 _ o
mass gold =2 x100 = 50.526 ""’{5’ /s AMJ

Arivaie L?Oj ' 2

8. Some iron powder is burning in a crucible and the following lab data is obtained.
Mass of crucible: 1678 g
Mass of crucible and iron powder (before burning): 18.14 g
Mass of crucible and iron oxide (after burning): 1850 g

Calculate the percent iron in the iron oxide that formed, according to this lab data.

194 g - [678¢ = 136 4 Ion
18506 ¢ - 1678 ¢ = /-72.? icon oxide

% icon= Massieon "% . 1369 ., - 79.0697 917 .
’ mass :rmax.cia 1724 i /»Fel

28

III. Empirical and Molecular Formula:
9. What is the empirical formula of each compound here:

ca, CHas cu, CoHs cp.0. CaHOz2 cpno, CaHyN2Og

10. “Hexane” is an organic liquid that contains only carbon and hydrogen. It is 83.6% carbon by mass.

a. Calculate the the empirical formula of hexane. lop - g 3.4 = 16.4° Ao
(assume T have 100 f) % Hydogen

(83 bﬂ C> rzouy / T 6.9603 molesC Z%iﬁi = | (C.HZJ’.)(g) =
1603
| H 1
(“’49 ) !Mb!f ) - 'b-z7lmb\ldH léz:” - 23'{'%2’/3 C3 F

(los7a ¢ 6.960% 4104




¥ [2.0]1 a~d 10079 werethe atomuic masses, buf we mlynad 2 "J_‘ﬂl vale

10b. The molar mass of hexane is between 75 and 100 amu. Determine the molecular formula of hexane,
2mpiaT m@m.

The €m,0mca€ﬁfmtdﬂ (from 10a) Waos C3Hy (CSH-;)CZ) E
’ ]

emrin‘mﬁ MaSS 2 3(12) + #(1) »c Y3 amu ¢ [0b
IE = lee - B

11. A compound is 60.9 % carbon, 4.38 % hydrogen, and 34.8 % oxygen (by mass).
a. Determine the empirical formula of the compound. (ASCyme T have loo 5 )

meﬂe
(6o.a gC )~ - 2.0 ) 5.0704 mola C. %ﬂ@ﬁ s 233 =234
Imole
Y 3 1.2457 .
(( g9 Mﬂoo'my) 4.3957 moleH zl-ml L9979 ~ 2
3Ygo o) Imole__\ _ 2.175) -
(( 3 ) 09%%]) 2.175] moles O ;;;;_ =]

(Cl ’/3”200 )((3) = IC,7H‘O;] na

b. Determine the molecular formula of the compound, if the molar mass is between 500 and 600 g/mole.

empicica) mass ¢ G H 03 = 702)+6(1)+3(14) = 139 I/mole

,I,.g;_O_: 242 .I_‘;/:D— = i3y | So Mul'h'pb Lj factar +f ’-’-
12. A compound contains 11.7 grams iron per 10.1 grams(sﬁf?:r gd‘,zgagrgm{izge: Ca 3 qu O' | 11b
a. Calculate the emplrlcal formula of the compound. 0.704s) -

0.26951

(17 Fe )[ Sugysy ) > 0-L09S! mole Fe
0.31499 - [ 5ppy 2 |4

(/oly g)(zgoé 3) 0.3]1H29 mole S m

(202 O>(15‘F?? T 126175 mow O [.262S - (.p75 = b
5.2045!

(Fe:grvzoc)(2)= Fe25302]8 124

b. This compound has the (incomplete) name of “iron sulfate.” Is it iron II sulfate or iron III sulfate?

leon (n) suléate i FeSOy
leon(m) sulfale is Fex(spy); “— bxpands oil +o Fe,550,

i me T sulfate J Caka “ferric S‘ul-ﬁa'ie'?

'Y R




IV. Protons, Neutrons, Electrons, Periodic Table

You should be able to do all of #13 and #14 without an ion sheet. You will need a periodic table.
(Use a periodic table that doesn’t show any ion charges, like the one on the yellow data sheet or the tables on

our classroom walls.)

13a. What is the difference between an atom and an ion?

Aoms have Ao chage /ace newtal/ ace neutal,
50 ;A an atw, the numbi of prodons 1€ €¥Mﬁ.ﬂ7‘o ﬁi

NArged)
;#%Z&mu

AdV{ a ””'\‘J"r’ (can be /705"7l)\/6 o NEGANVE.
§o I/\ar] /m +he '&/)r’b"}m— '#1-’#€/C“}qu
b. How many electrons are lost/gained when a calcium atom forms an ion?__2 20‘5""“ 3 + -Fo(m Ca

¢. How many electrons are lost/gained when a phosphorus atom forms an ion? 3 gwned J +o 'FD(M P -3

- ] Pt B
d. How many electrons must an aluminum ion gain or lose in order to become an aluminum atom? = | 0>,
fal

Qcauute The Same
- as +he n€arest pbleg%

14a. Which column on the periodic table contains elements that don’t tend to bond?

'ﬂ\e] os) addt Gained €-

Numbe o

r T
\ o

A /N oble gas&
cHe,Ne, Ar, K, X€,RN,0

b. For each column/family on the periodic table, indicate what charge of ion the elements typically form:

IA ITA IITA VA VIA VIIA
+ t2 + 3
[ {oSes log [ 24nS gmn; [9”1\!
1 ¢- . Ae- 36- 3e- YNeg
15. Mass# Symbol # of protons  # of electrons  # of neutrons Charge
o 192 72 _#  _us 3
Oc -2
b. 80 Wgse 3y 36 ¢ 2
193 py+1
. 19% Pt 72 74 115 4
3 -1
d. L & 532 54 78 -1
e. An ion has a mass number of 140, and has 83 neutrons and 54 electrons. ‘ Ho
Write the symbol of the ion (in the same style as in a-d, above.)

f. A lead atom lost two electrons to form an ion. It has 128 neutrons.

Write the symbol of the ion.

2.l0 .\-q_

g. If a tellurium atom with 73 neutrons gains 2 electrons, write the symbol for what forms. ; .5_[— -

1|




V. Ionic and Covalent Bonding, Formulas, Names

16a. Identify each element as a metal or a nonmetal, and indicate whether the element will be more likely to
gain or lose electron(s) when it forms an ion.

f
7

P
V\onmew
34,4':\5 e-

Li
medad
loses €-

Zn

metal

Lose €~

Cl !
nonmete
qains -

Ca
me4al

Loses € ~

b. When the above atoms form ions, which one will NOT form an ion with the same number of elctrons as a

noble gas?

' ZMC.!H— wold need o qaun be~ (or lose 126-) v acquire theSane
T H 2 plechwu oo +he N€arest noble gas, which is too mmng e-

c. Identify a pair of atoms from part (a) that could bond together to form an ionic compound. \'to 3 aun & I o6se .
etad nonm4 o
Need o metsd and A

Z"\MAP, Zn and (l,

need two nonmetndy o

LI\GAAP,LIMC,Q)

Caand P, Caoad (4

d. Identify a pair of atoms from part (a) that could bond together to form a covalent compound.

L and P

any of-thlse
( pjc’uirs would
wz/z)

17. Determine the name (if the formula is given) or formula (if the name is given) of the following substances.

Carbm obizsmﬁde

Barium rodsde

—

potassium nitride lead (IV) sulfate NH,NO, helium
KaN Pb (S04) ammoniu m He
t .
( N nrite
Ca(Cl0,), Iodine silver carbonate
CalCium & I, A, (03
Chiprite . I St "
Bal, magnesium phosphide SnO B,Br,
Mgs T2 Ceranaons owide] 4iboron
o L 7€) tetabomide

PIL, Iron (IT) peroxide l phosphorus pentabromide | Na,O

phosphorus
trilodide

Fe 02

\ PBP5

|
|
|

|

sodium oxide



J
aluminum sulfide / CuC,H;0 \ SF w0 Coy I oxidg
21134, \ 2110 . 2 er oOXi
Al, S, /copper T acetgre \  diswlfur f

o oxide
/oL CULbeuAf aCM\) O“’.Caﬂworide ) me '

- CIZE)7 ; Li,Cr,0O, I_,,.i"erric chromate /,--'ﬁfonﬂne
dMchlorine |\ lithium / E»(Cro / Br
heptoxtde . dichomate | 12 Wy [ B
e N N— T = S —
aluminum thiosulfate \ L,S . B.P, | As,O,
Aﬂz (5203)3 diiodine triboron tetraarsenic

Monpsulbde | Pe""“i"""l”""d'L hexoxide

18. For each of the first six compounds in #17 (the first 6 in the left hand column), answer these questions:

a. Is the compound ionic or covalent?
b. When elements bond to form the compound, will the elements need to gain, lose, or share electrons to form

the bond?
c. If the elements must gain or lose electrons to form the compound, which element will lose electrons in order

to bond, and which will gain electrons in order to bond?
Potassium NI de (KaN) is  isnic

prHassium (1he metel) must Lose €~ +oform the covpound
l’\rlwgen (Hhe y\o/\mehﬂ) Mmust Gan €- +o forn +he CWPMAO'.

Cacbon diswlfde (CSz) is covaledt.
Cabin ond SulMw (both nonmetals) Shace electma .

Barium todide (BaT.) s ianic,

Barium (Yt me-l-n-Q) M st _@g e= 4o form the cww\d

odine (thenanmetel) mus qdun €- do form the Cearpound
?hoSphorM-tﬁiooUdﬂ (PIQ rs covaleit

Thospalno ond 10dine (ooth nommeils) must Sha€ e~ o-fum the cpd.

Aluminum sulbde (AV2S3) 15 1__1::1\___1:_5_,
L (the metsd) loseg e- fofum the cpd. S (nonmetal ) Gauns e -

(.03 75 covaleat.
(/L and O (bOﬂ\'l’\OﬂM%) M €~ 'f"D‘le/l/L‘}‘f\.e CM/)W




. . H C
More Mole Conversion Practice! " e :’ \C/ "’
S
1. Propane has the formula C;H. C !

a. Find the molar mass of propane. Report umﬁ in two pos“)le ways.

3(12.011) + 8(1.00%4) = H4.09467 - ‘/‘/-0_‘_?_6 %p/e;”@mej

la la

b. If a propane tank contains 13500 grams of propane, how many molecules of propane are in the tank?

13500 ) Imole 6.02 %10%3 moleades ) -\, o —
( 4 /6"/-07627)/' Tmole L)’dl (-84 < [p*é Moh’ué

b

c. Convert 4.0 x 10? propane molecules to moles.

(‘/D x| 022 mole slts ' Imole N ‘
) 6.02x |23 moleutes ‘10'065 MO/&J;J/C

d. How many total atoms are in the 4.0 x 10 molecules of propane?

4.0 x [0%n "l afoms
(0 % 10" mosatn) (=22 ) <121 0% o] 14

CHg: 3+8=

2.a. What is the mass of 3.00 x 10?! uranium atoms?

(3.00 x | ¥ ahmf)[ [mole '2’3_2’&31) “9
6.02x [D?341m s Imole

b. Convert 345 grams of bromine to molecules.

' Imole 28 m N/an~.
Byt (3459) (7 one 159.908 9 (¢ ’szi?., 0@) ,Ezo *1 0% moltusly
7L

c¢. How many hydrogen peroxide molecules are in 0.0015 moles of hydrogen peroxide?

T
m mole oo
_ u_)

d. 1 cup of table sugar (sucrose; C;,H,,0;;) has a mass of approximately 290 grams. How many sucrose
Ox|DBmoleats | v, L. . .
7~ q 0 ) [ ) [ é 0 | 5. x Z3 | l
j Y2 24‘?2j [ <102 molew.ly

molecules are in this mass?
| mole
24




CizHzzOn * 12+ 22+ = Y45 atwus # a moleule

e. How many atoms are in 1.00 x 10%° sucrose molecules?

(1. ox10* molewls)(. vsam) )L/.af/pz'am,

Imolecule

f. What is the mass (in grams) of 1 molecule of sucrose?

(1 moleade) / Imole 342.72992 ¢
)/60‘1,‘/ 23 )/ ) Lb7x ~Zz ' _P
&

Mol

3. a. Determine the molar mass of copper (II) phosphate; Cu,(PO,),

————

3(6354L) + 2(30.9739) + $(1s9994) = 390.5808 - Egg?o,gg, '97@'
Mole)

b. Convert 32.21 grams of copper (II) phosphate to moles. 3a

[mole _ —13b
(32214 )( W = | 0.08y¢3"

mo| s
c. What is the percent composition (by weight) of phosphorus in this compound"

3[30‘1738) X100 = /5277/2 =1 16.2771 O/TE)] o

330.590% e

d. If 3.00 grams of phosphorus were extracted from copper (II) phosphate, how many grams of copper (II)
phosphate were initially present?

.2
e ??,Z-; _3_,29_9 X '-‘-L/gl{ g Gg[% 24

loo X T e

e. How many grams of phosphorus can be extracted from 30.0 grams of copper (II) phosphate?

i —
M = IX < ‘7'3? g fhosfhofw 3e
(00 30.09 L— = SLARN Anfan

4. Determine the empirical formula of CyH3sO4 (d wide au bj “f)

GoHa0s] #



5. A compound is 53.31% carbon, 35.51% oxygen, and 11.12% hydrogen, by weight. Determine the
empirical formula.

| 4H38Y - 1999 x
(53319 ) (Yans) = 443wty C z

221946
35.5) Imole N 221946 _
( J0 )[,gqqqq : 221990 MO~ g0, l

.12
( s H)(',’;'g;‘q = 11.0328 mole H %%5;%7 25

caonts - [Cypeo)

6. A compund is 39.34% carbon, 8.25% hydrogen, and 52.41% oxygen by weight. The molar mass of the
compound is between 225 and 250 amu.

a. Determine the empmcal formula.

39.34 3_‘__1,7.5—2»:
(39.34 g ) (2o o ,,7 = 32753 mola ¢ 2=
9.16 g H) [ Imdle. 31453
(315 3 )(100?4 )= 81453 molaM 3_‘23’;5 - 2449 = 2%

(514[90){”’!0‘0 ) 32.275F milw O ﬂlﬁ : l.ooo)l &)

155994 2295

(Cle.\—O. (2) = l‘CQ‘ HsO‘l

b. Determine the molecular formula.

empiricad mass of GHsO, = 202)+ 5(1)+ 2(14) = 61 -

2 St
2 L%
—;li = 2.b9 __—26510 =41 So M"'d-hp‘ly ‘] :_i

(Cz HsOz ) (y) =[Cg Hu()ﬂ
Answers to the mole conversion practice:

la. 44.096.. amu or 44.096" g/mole <---- notice it is g/mole, not just g.
1b. 1.84 x 10* molecules  c¢. 0.066 moles d. 44 x 10® atoms

2.a. 119¢g b. 1.30 x 10%* molecules  c. 9.0 x 10° molecules  d. 5.1 x 10 molecules.
2e.4.5 x 10* atoms 2f. 5.69x10% ¢

3.a. 380.581 amu or g/mole b. 0.08463 moles c¢. 162771% P d. 184g . 488¢g

4. C.H,0, 5. C,H.0 6a. C,H.0, b. CeH,0%



