Worksheet 11.1
KEY

Molar Mass Calculations

A mole is a standard unit of measurement for amount of a substance. For an element, one mole
is equivalent to the mass of that element as it is listed on the periodic table, and thus represents
its molar mass. For a compound, one must take the sum of all elements in the compound with
respect to the number of atoms in order to obtain the molar mass.

Example: CaCl,

1 mol =mass of Ca+ 2 - (mass of Cl)

1 mol = 40.078g + 2 - (35.453g)

1 mol of CaCl, = 110.984 grams of CaCl,

Therefore, we say that CaCl, has a molar mass of 110.984 g/mol.

Practice
1. nickel (1) sulfate N1SOy

154.7 6 glmol
2. magnesium nitride Mg N2
100.93g | mol
3. phosphoric acid H3P0y
48.00 glmol
4. zinc acetate 2Zn (C2H302),
133. 51 glmot
5. dinitrogen pentoxide N, Os
108 .02 glmol
6. copper (I) nitrite Cw N0«
\04. 5k glmol
7. strontium hydroxide Sr(o H);_
\21. Y gimol
8. potassium phosphate K3 POy
212. Z7glmol

9. hydrochloric acid W\
2. Wb g\mo)
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Mole Conversions Worksheet

There are three mole equalities: '
1 mol = 6.02 x 10 particles
I mol = molar mass
1 mol =22.4 L (for a gas at STP)

Mole-Particle Conversions
1. How many moles of magnesium is equivalent to 3.01 x 10°* atoms of magnesium?

3,01\ % (0% gtoms
* ‘ | mol = @_oso(bmol Mg

| 6.02% (0*3atoms

2. How many molecules are there in 4.00 moles of glucose, CsH1206?

P 23 .
" !tp.ovlo Ml 2. 4110 mle Clpﬂ'n.ob?
| mol

How many moles are in 1.20 x 10%° atonié of phosphorus?
Y phosp

P

\.20 *lozsa:\'bms[ sl
lb.oulo"' arewns ﬁq'q mo\ P

4. How many atoms are in 0.750 moles of zinc?

0750 mol . l :"'.(d'QMS
|eo2rto am 52 % 0% atoms |
l | mol

How many molecules are in 0.400 moles of dinitrogen pentoxide?

23
0.400 mol |L.02% 10 mic _ 23
e = [2.41x10 N?,oi_\

=

Mole-Mass Conversions
1. How many moles are in 28.0 grams of carbon dioxide?

23.09 | | meol = &0. b3bmol CO,
[ a4.0\q
2. What is the mass of 5.00 moles of iron (III) oxide?

5.00hnoll 199.10g 5 ﬁqqg FQ;,@

\ mol
3. Find the number of moles of argon that is equivalent to 452 gl‘ams.-

4‘52.5‘ | mol 2
| 39.954 = [1. % mol Purl
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graet
A
4. Find the number ofin 1.26 x 10 moles of acetic acid. HC2 H10g

-y
1.26¥10" "mol | (0.063 - (7 57x15 %y chHsoq

\ I wap)

5. Find the mass equivalent to 2.6 moles of lithium bromide.

2-bmel| Yu.qig (2309 LiBr]
\

Yol

Mole-Volume Conversions
1. Determine the volume, in liters, occupied by 0.030 moles of a gas at STP.

0.030wmol | 22,4 _ .67 o'bsa;l

, {mol

2. How many moles of gaseous argon atoms are present in 11.2 L at STP?
W.at]| {mot  _(G500mol Av

| 22. 4L

3. What is the volume of 0.0520 moles of neon gas at STP?

0.0520mol | 22.4L =@

] \ wmol

4. What is the volume of 1.2 moles of water vapor at STP?

l.?.mouj?.lo'-\L =

\ wmo!

5. How many moles of gaseous sulfur trioxide are present in 2.50 L at STP?

2.50L | lmol _ _(T11Zwmo SO
- | 22.4L r 3)

Mixed Conversions
1. How many gaseous oxygen molecules are in 3.36 L at STP?

23
3.36L[ {mo! | b.O2%10 m|‘-=|°].osno""m(c. 0, |

IZ?..I-H__ l I mol

2. Find the mass, in grams, of 2.00 x 10** molecules of fluorine.

25 Do .
700310 mlc | Vot | 38003 1z ta F
— L.O?..xlo""u{c,l {mol Ehﬂ_,_?d

3. Determine the volume, in liters, occupied by 14.0 grams of nitrogen gas at STP.

M.09| |pot [ 22.40L
128.029 | ol -'
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4. Find the mass, in grams, of 1.00 x 10*® molecules of sodium iodide.

1. 00*D*3mlc| lmo\ | Wa%9q
={24.9q NaT
|6.02210%2mjc| Vmot Sg e

5. How many particles are present in a 1.43 gram sample of a molecular compound with a
molar mass of 233 grams per mole?

3 <
|.43g] [ mo! kb.oumjumm :C&b‘l"ﬁ%ﬁiclcs

1233 g| \mo}

6. Aspartame is an artificial sweetener that is 160 times sweeter than sucrose (regular sugar)
when dissolved in water. It is marketed by G.D. Searle as NutraSweet. The molecular

formula of aspartame is C14H;sN,Os.

a. Calculate the molar mass of aspartame.

[294. 24 glmel |

b. How many moles of aspartame is equivalent to 10.0 grams?

10-09] lme\ . g 33 [0 0340 mol aspartame
[294.34 9

c. What is the mass, in grams, of 1.56 moles of aspartame?

|.5b mol | 2a4.34 9 __F‘Bc\s aspariame

|\mo\

d. How many molecules are present in 5.00 milligrams of aspartame?

3
500mg| lg | lmol |G 0¥ 10" mlc (1.02%10 mic asmrhmg
{ \000 mg\zqq 34g \  mol

How many atoms of nitrogen are in 1.20 grams of aspartame?

\'2.05\ | wol \Q:DZMO m{c.‘?.a*umsN 21
|244. 34q | \moll \mlc. E‘HHIO a*oms@

o
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Percent Composition
Percent composition is used to determine how much each element contributes to the overall mass
of the compound. This information is useful for determining formulas of unknown substances
later on. Perform the following calculations, reporting the percent mass of each element.

1. NaCl
- —;’%x:ow C1: 100-39.3=(G0.7 7]

2. SO,
32.07

S'-quxtoo= 50. |/ O \00-‘50.(:
3. NaNOs

2249 = : N MOV oo ={lb.sy 0:100-27.0-1b.5=BbL. 5.
Na:gs.po ' $500
4. Zn3(PO4)2

. 3(05.41) el P15 2(30-97) %100 le.0%] O 100-50.8-16.0=(33.2. /]
Zn: 2D 2000 ;100 flo2] B3.2/]

5. Pb(OH),
. 2279 4 o0:[R5.97] o0 32 Som] W lob-25.9_ ) i
Sier iy V100 (00-85.9-13.3- (0]

6. sulfurous acid H,S03

. 32.07 - . . - - 5% 47
202 xloo- S xloo- 0. 100-2.5-39,|

——t— %Z.O
B %2.09 1

7. phosphorus tribromide 'PE,rs

20.97 s : & v
w2 xipo AN Y 2 Br: (0D-11.4=\3R. b7

8. barium hydroxide Bo(0H),

Bar 2122 w100 @07 0¢ oag * 100=[877] H: 100-804 -18.7=((2%]

\71.3%5

9. aluminum nitrate R1(NO3)3

A 2698 o dear] N 3’_('_”f‘_)“00-__‘ Q77] O |oo—t?..7-l‘?.7=

213.0 23,01

10. iron (III) nitrate  Fe (NO3),

Fe: 55.85 oo Bz N 30400 | oo=1247] 0:100-230-17.4-

241.9% 241.8% IBCI 57|
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Empirical & Molecular Formulas
Empirical formulas use percent composition information to determine the ratio of elements in a
compound. Empirical formulas give the simplest formula possible, which does not necessarily
represent the actual formula of a molecule. From experimentally collected data about the actual
mass of the sample, the molecular formula can be determined using the empirical formula. See
the example below for calculating empmcal and molecular formulas from given data:
Given . 21.3% covbon + 2, 7% OXYGen | exper imentod mass = Q2.0 gleme!

(D hssume 100g oty commpound experimerrtel gg.02glmol
+o wmotes - — 2

ggﬁfw smaltest W o molds empiriced mass 44 ot 3Emai

(D wuikiply oy Cactor frows B4

27.34 ¢| lmel -_-.‘ia__,_'z;?__'_f,__nio_l_ﬁ_,_.g ' :
ERAER T 200 =
empiricod - Ecular
15 74 0] lwaol - 4.54%mol O3 moree
. “-‘-—--___.sn———’"-
\b.004 2 .13

Determine the empirical formula:

1. 88.8% copper; 11.2% oxygen i
@RRBgCul tmol = | uomorCu  (u, 5
03.559 e g?,? Cu?.o |
129 OL Aot 0.70 mol ©
16:000

2. 40.0% carbon; 6.7% hydrogen; 53.3% oxygen

'-\O.Dgcl \wol _ 2 223 mel C
12.019 e C333th3o_ﬂ m
Lgﬂ—l-r—““’" 0.4 Mol 1 333 333 333
. D
\v?ol = 3.34mol O
3. 82 40150 n{l}fc,rogen 17.60% hydrogen

Q2. qo&N\ Imol . 5 R8mol N

Ns s Hig

4,0l i L s

ot g3 ey -‘NHE’

17009 H| \wol . |17.4 mol
\l.ola

4. 10.04% carbon; 0.84% hydrogen; 89.12% chlorine C HD Cl 201
10.04g C| \wmo! — 0834 ' 10832
2020 {\1‘;?9 L8336 ma\CqQq 1y 3\5\‘:\‘:9-_ 2.5 mwol C| T3 0832 0432

0-_%_'-‘_9_5_'_‘_}3%0'_: 0.9%2 mol H CHClg

9
5. 52.94% aluminum; 47.06% oxygen

5294 Lmo\ _ |, | A\, . o) = -
__ﬂ_l_z,b_r%%—g Yo mol A i\___‘%; ‘2:: 2(H10|5>

47.06 0 003\ = 294 wmel O
6. 65.1% scandium; 34.9% oxygen
E‘S'_'QS.Q{—L;L\: 1. 45 wmol Sc Sc,‘._.g, OZ 18 1(SC,O| g) SCLOS
¥.:leg a5 Tas
MAgo o — =2 .19 mot 0
16.009
7. 74.17% mercury; 25.83% chlorine .
74179 Hg| \wol - %A% mol Hiq m
1200.%94

25.239U| \mel _ 729 motUU
— 35.454
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Determine the empirical and molecular formulas for each of the following.

. 27.3% carbon; 72.7 oxygen; experimental molar mass is 132 g/mol.

2_73 w2 2. 27mot € [C 2] i Dwet.
CO.

2. Otg -z by, ol 3!ma|

EF
/_g_}_,“i‘_- 4.5 mol O 3(02)
o 0. |

MF

2. 92.3% carbon; 7.7% hydrogen; experimental molar mass is 78.1 g/mol.

L34 \wo) . 72 uqmelC 71R.1glmol _
\2.01g S v = aed
rs_ozglmoi
1.7 Lmol = 7. 62 m?2 H ‘O(C’H)

\-DIS
@ [Cubeh

3. 94.12% sulfur; 5.88% hydrogen; experimental molar mass is 34.1 g/mol.

uirg| \wmet f
,ﬂ*?zf-ﬁ R LAl 34. [ 3hmo!
2 A4 3y.( 9lmol

5.2€q| | wme! - B.gzmol ¥

A T SH.
TmE
4. 30.43% nitrogen; 69.5‘%)roxygen; experimental molar mass is 92.0 g/mol.
30.453!\1\'“-\_\%\%__5 %f,‘ZMIM qqi:;;m:t 2
2(ND)

16.009 2.7 - l N0y iBF
[NOa e

5. 73.8% carbon; 8.7% hydrogen; 17.5% nitrogen; experimental molar mass is 162.2 g/mol.

73.%4C l;"‘;:‘j =b-\:5malc 2.2 Slwel 5
. ¥
K1\ glwol
LT7gh| \wol g Lymot B - {5
I Rwry 2(CsRsN)

\7.5 Lwol = ) o5 mel N _
Wels s M"’
[CohqNJer



Worksheet 11.5

Practice with Ch. 11 Concepts — Honors Level
1. Determine the molar mass in each of the following quantities:

a. formic acid (CH;0,) :
12,01+ 2(1.00)+2(16.00) = 46.03 g mal]

b. ammonium dichromate (\W&) , Cr, 04
2 (H.00)+ R(1.0D* 2(52.00) + 7{(6.00) = ESZ . iOglmm

2. What is the mass, in grams, of each of the following quantities:

a. 2.53 moles of lead (II) nitrate Pb{NO3),

2.53mol [331-219 . 2379 Pb(NOs),
| mol

b. 2.66 x 10** particles of potassium iodide

Z.Uo#IO"qpaﬂ—u‘c,{c,s] | weol l“’_“_P.P—?-’ :l'?SSj kT

23
'L.O?.}ID P\ | mol
c. 78.4 L of nitrogen gas

TRHL| \mol | 20005 (G5 .07 4 N
I2z.aL |\ sy
3. How many grams of copper (1) iodide are needed to get 8.00 x 10**iodide ions?

.00 * 10" Flians | Iwmic C(uT2 | lwme  |317:359 _—@, I "”’33 CME,J
,2 tons I ° ‘l"'ol"w"!'i“lc.. \ wmol

4. If an element has 1.96 x 10* atoms in 0.791 grams, what is its molar mass?

1ALx (0" adoms | Ywmol . 5 5220 mol 0.7q TTRCP P
l{,.wlb"’al-oms 0.032 L mol 9

5. Find the density of gold, in g/cm®, when a cube measuring 0.787 inch by 3.15 inch by
1.57 inch contains 3.77 x 10°* atoms. (1 inch = 2.54 cm).

0.7%0in ‘?..‘5’4\‘1”?\: 1..00cm (2-0) (3.00)( 394) = 3.8Ucm®

| PSR
3.77x0"akorms| | el |1aud1g (,3.%cm“lq' few

ASinl2sdem. € oocwm =
3‘—‘&—“—“-‘ Ib.ovlg'-sqhm\ T e |

1.97ia \_5‘“‘“-' 3.49 cm
)]
6. How many molecules of water would be present in a 15.0 mL sample, given that the
density of water is 1.00 g/mL?

1000 o X x=V80g1 Vwot leou (o Y
"v?&t_- 15.0mt \\\\01% T wol Ll -Eﬁ\!lb m\ew\es\\@
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7. Determine the percent composition for each element in the following compounds:

a. manganese (I) oxide MNO

(54.94 e .
4 X000 =\77.4/ M O-00-77.4=22.7. ©
b 200 Tk ) O _

b. propanol (C3HgO)

3oy 0-GTAZEO) W __.9(' 00 xie0z(Ta, L.'/ 0" 100-519- 13.4=[2b.77))

TR t,o

c. calcium phosphate Ca 4 (POY),

. 3’(“° °33x(oo— . 2(34) ¥100=[20.67.] O [00-38.8-20-0=(8l. 2~
Ca

310. 310. (8
8. Determine the empirical formula for a sample that has the following percent composition:

a. 5.93% hydrogen and 94.07% sulfur

5.9%3 9] {mot _
___ij.l__o—q s BB

2.94

MH_P& = 2.9dmel
3104 "2 q4

b. 80.68% mercury, 12.87% oxygen, and 6.45% sulfur

0.68q] lmel Lus \imol
[70.S%9 Ho 2Pl s qlL?zw:s ikt

12 -375 ‘WO\ ‘:..QQ\““Q\ D
16.009

9. A 48.30 gram sample of a compound containing aluminum and iodine in a fixed ratio
contains 3.20 grams of aluminum. What is the empirical formula of the compound?

3.20q( lwol  _ [
_&{27_%_3 Nqmsl A1 Al0)

g

yg.20-3.20=4%.14 ! ol ‘555moII
12 05 9

10. Determine the empirical formula for caffeine, given that a sample contains 49.47 grams

of carbon, 28.85 grams of nitrogen, 16.48 grams of oxygen, and 5.20 grams of hydrogen.
uq.‘ﬂq‘ Lol _‘:q'lzmolc_ \G. yg ‘W\D, ‘\Ogn\olb
In.olg Vo3 Wo03 o3

2885q| lmol __ 2 .0bmol N iz_gil,i_m_"'.-snsmom
I'tw.otg o3 \.olg 1.03

11. If the molar mass of caffeine is determined to be 194.19 g/mol, what is caffeine’s

molecular formula? (use information from #10 also)

419 gl 2(CaNaDHs)
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Ch. 11 Practice II — Honors Level

1. Determine the mass of 8.234 x 10%* formula units of ammonium nitrate.(NHﬁ\z NO3
2
$.234%10 £.u| lwo 4.\ o :
\B-Olebz's-ﬁu. | mol U
2. How many molecules are in a 15.0 grams sample of magnesium oxide?

5.0 Mg0 | | ymo) 6.0 (8 mlc _
[031g| lmey = B0 e Bigs

3. How many hydrogen atoms are in 8.25 grams of ammonia (NH3)?

9254 NHa] ['wao) | b.02x|0 mlc]‘s\'\a‘*m’ \’-‘fxlb a:l-omsa
1172, OL\gllmot \wm/cC

4. What is the molar mass of a compound that contains 2.25 x 10*° molecules in 14.45

o

grams oigle compound? 1445 g g—’_j

2.25x0mic| Lmol__ 374mol  Ta7umg: S\O>( 9lme!
| 6.02x(0"mc

5. Lead has a density of 12.3 g/cm’. What volume would 9.40 x 10** atoms occupy?
q.4oxlo*‘atoms | | mal |207-199 = 32354 12,39 . 5\2-“33‘

Cm3

[c.02%16*3atoms)| [ mo!
V23 em® ]

6. Find the percent composition for each element in sodium sulfate.
Na 2 SOy

Dt l00-22.4-22.5=

2(22.99) 2255
Na’ ¢ ——_ ~xiol*= m S 141 qq WDO -LU:-) ,

Maa

7. Determine the percent of carbon in copper phthalocyanine, Cu(CgHsN»)4.

32(12.01)
ooy b 7]
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8. Determine the mass of carbon found in 135 grams of silver oxalate.

R9LCL 0y

: 7.91_ X
Z(ll-O‘)xloo___ 1.9 100 135
303.706 ; -

=g C |

9. Determine the empirical formula of a compound that contains 0.89 grams K, 1.18 grams
Cr, and 1.27 grams O.

.29
DIUBR] tewt oy, 2 (K CrOs6)
| 39.109 :

l-ISq_Orl \mo)| - 0. 0°0LT mel Cvr m

1 52.009

l‘-_?’-lggf__\ﬁﬂ = 0.079%eu1 0
16009

10. Use the following data to determine the empirical formula of the comﬁound:

Mass of crucible (g) ' : 15.00
Mass of crucible + iron (g) 24.68
Mass of crucible + iron oxide compound (g) 28.85

7—"{-(-3"15.00: q‘bgg ifoﬁ
23+25- 2'-!.(,82_“..!1 9 0!33:.(\

9.8 g Fe [ mo

: T3 mel Fe
[55.354 o 2 (FeD,.5)

L‘.l?g 0| tw\ol__ 261 wel (9]
| lo.o0g ‘

11. A fat is composed of 76.5% carbon, 11.3% oxygen, and 12.2% hydrogen. What is its
molecular formula if it has a molar mass of 847 g/mol?

‘“n-sq Cl \MO‘ = .Y
Tt b. 3T mol € Cq HHO
1.3 g0 |\mel
_3—4—-(;335 \-’OBMOJ (o]
l?..?.ﬂ“' lMO} _
9T |2.08wmel H

R4T gl (ol ,0)

1L almo\
\ C H HIDIO b \
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Hydrate Problems

1. A 50.00 gram sample of hydrated manganese (II) chloride yields 31.75 grams of the
anhydrous compound after heating. Determine the chemical formula and the name of the

hydrate.
50.009 - 31.759 = (9.25q ;0 | \ mol

= 1.0l mal K0

I iR.0ey 0. 252 mol LM“(""-' L\“ZD_)
3"754”‘ “"""";q = 0.252 mo!
LR 0. 252 wol

2. Cerium (III) iodide occurs as a hydrate with a composition of 76.3% of cerium (III)
iodide and 23.7% water. Determine the chemical formula of the hydrate.

76.33|lmo| n . 14l mol

ET CeI3z-9H :,OJ
23.‘13l\mol - |.32mo|

\1.023

3. A hydrate with a molar mass of 174.37 grams has 31.0% water. Find the formula of this

hydrate containing 13.9% magnesium, 4.1% hydrogen, 17.8% phosphorus, and 64.2%
oxygen. b7 anhydate v 174,37 glmol = \%9.32_9] o

&,
\3-q \\N\O\ bt 57m°l u3 (‘ \"::_)IQS = "‘- bl'ﬂlol o 3‘-03 HZ.DI l o\ M“ﬁhhadra&e
?_"l.’.:ls 1 ‘%'023 =\ 02D mol H, 2

Uiq[lwol _ Y. Obwmol H PO :

-— 3
b Yy Py ey
e I3 POy | — (Hghfor 3h0)e— [3H,0)

4. A calcium chloride hydrate has a mass of 4.72 grams. After heating, the mass of the
anhydrate is found to be 3.56 grams. Determine the formula of the hydrate.
4.72-3.567 1. 1b g H20| L mol  _ 5. 004 mot
I 3.029 T
aCly - 2HL0
3.56 g aclza| Imol  _ o 032 poy \Cacly - 2+a
T 1o ™

5. A sample of copper (II) sulfate hydrate has a mass of 3.97 grams. After heating, the
anhydrate has a mass of 2.54 grams. Determine the formula of the hydrate.

3.97-2.542 1434 4,0 | ol
|\%-0?.3

254 o Cuso Lot
154.56g

0.0779Y4 mol

O-O'SQMol
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6. A sample of sodium carbonate hydrate has a mass of 8.85 grams. It loses 1.28 grams
when heated. Find the formula of the hydrate.

§.45-1.28 = 7.57g anhwrous{imel . 0,
NoS.adq SBHIN el

L Al . 0. 07(0 mol NQ;CO}‘ \H20

(? .025

7. A hydrate is determined to be 45.43% water and 54 57% CoCl,. Fmd the chemical
formula and the name of this hydrate.

4s.43 lmel _ 2.82 ol HiO
1% .02
3 Coll- * BH0

S4.574(\mol .  H2Omol
iRa.23g

8. A 17.44 gram sample of a zinc sulfate hydrate is heated in a crucible to drive off all water
of hydration. After heating, the anhydrous compound has a mass of 9.79 grams.
Determine the formula of this hydrate.

1744 - 9795 T.653 | Lwmol . 425mal HO
| \R.029 |

_qiﬂj,],\"”“i—: .060Emal . . . lthOLI"?HLOl
lel.u2g . |

9. Use the following data to find the formula of a lead (II) acetate hydrate.

Mass of crucible (g) 20.00
Mass of crucible + hydrate (g) 21.04
Mass of crucible + anhydrate (g) 20.99

“2lo04-20.99 = ooSq,mmhq&nlil L . 4
18.02 3 2.77%10 3o

0.99q anhydvare| | wol + 3,042 107 ol
32S. 2q3

(?b (Ga02), M




Chapter 11 Review

1. Calculate the number of moles of FeSO, in 25.6 grams of this compound.

25.bq Fesly| mol .
= EE (0169 mot ]

2. Calculate the number of liters of NO, gas at STP in 79.7 grams of this compound.
79.7g [ lmol | 22.4L

- [38.3 1
Iu6.01g | (ol '

3. How many chloride ions are there in 2.19 grams of aluminum chloride?

2.19q |\mol | 6024100 fe [3100SCT) 564 10%20p a“j
\'53.333\ \ mol Hwle

4. How many atoms of carbon are in 19.1 grams of glucose?

1919 | Lol |02 21065 1| atowsc [”Zﬁ
I\SD.IS_grluol \ iwmlc =13.83 xID" atoms C |

5. Determine the following for 45.2 grams of the compound PtCl,(NH3),:
a. number of moles of nitrogen

b. number of atoms of nitrogen

c. mass percent (percent composition) of nitrogen

d. actual mass of nitrogen in the compound

@Us.29 | \wet (Imel N (301000 )

|3co.oc,9\l wol (wpd

[ tmol
© 2 won (3]
300.

9.34 _ X
@ 100 ~ uys.1

6. Determine the empirical formula of a compound composed of 23.1% aluminum, 15.4%
carbon, and 61.5% oxygen.

E"S A v .R Sbwmol A\ 2(9\6"3 Cu. )
121,989

15.4 ' Rlz (_3 Oq
bt qC wel W
—a I|z.‘-o|9 7 e lwmale ] PHL(COS\Q

bl.540| 'wel - 3 FYmol D

IL-O'D3




7. To find the experimental empirical formula of a compound, a student heats a piece of

magnesium and collects the following data. Determine the empirical formula for oxide of
magnesium that is produced.

Length of magnesium strip 35.00 cm
Mass of empty crucible 20.74 g
Mass of 2.00 meters of magnesium 1.44 ¢
Mass of crucible + oxide of magnesium product 2117 g
b
-zio:%—" :5 ¥+ Yansas fig | lway  40p | Oy
21.17-20.THg = ‘43 g Mg0
. Hzo
.qa*.@m-mso‘ \ wol . .02 B3 wmal
s ﬁbz(Msoz.s)

8. Vitamin C is composed of 40.92% carbon, 4.580% hydrogen, and 54.50% oxygen. Its
molar mass is 176.0 g/mol. Calculate its molecular formula.

U0.429C | Iwol _ 3 yjpmaic |
h\z.01g

3(CH, 40)
U.5%0aH| lmol - 4.5 mot H

'1.019 C3qu‘3
54.50qg O lwdl - 3,
____ﬂ__—'[—m Ul wol

9. A compound is found to contain 36.84% and 63.16% oxygen. If the molar massis 152.0
g/mol, determine the molecular formula of the compound.

3.84qN| Iwo g e N -;__(N0|s> N, O3
: 2

I\4.0lg

©3.lbqb| (mel = 3.95S meol O
11‘1003

1S2.0 9lmol
-—-—‘_—'_"___-

=2
Te .oz,glmal

10. 1.000 gram of the hydrate of cobalt (II) chloride was heated until all of the water was

driven off. After heating, 0.546 grams of the anhydrate remained. What is the formula of
this hydrate?

(.000g - 0. SHL= .45 g ,0]| | mel
li%.oz_,

= . 029 mol

.5UL q G| | )
129, 834

= .0042 1 mo)




Chapter 11 Review II

1. Calculate the number of grams of FeSO, in 8.54 x 10*° molecules of this compound.

$.54x102'5mlc,l \wol | 151.8b3 _

\Q.oblo""mic,\ \ mol

2. Calculate the number of microliters of O, gas at STP in 16.59 grams of this compound.

10599| lwot | 224ttt ul = {1 14 inin7
132.00g] tmor | 1L M
3. How many grams of dinitrogen trioxide are present when you have 6.80 x 10%? atoms of
nitrogen?

.02
6.80 11 Ftoms N | | e NeO3 | Vel | 028 :lq-'zqwzos|
lZaTOms N \c,oleoz-"wc] \sue]

4. Determine the molar mass of a substance with a mass of 7.95 grams that contains 1.5 x
10* molecules.

'7.‘!55 -
1-5"1023mlc, _—— . BB mbl P = ‘ 32 3imol
6,02%(0%mlc '

5. Determine the following for 860.0 milligrams of acetaminophen (CgHgNO,)
number of moles of acetaminophen

number of atoms of carbon

mass percent (percent composition) of carbon

actual mass of carbon in the compound

@ 8'00‘0(9\ lmol | 19 -3
[ \5|.|%9lf,,,03m5= G“"%q"lo '"°TJ

o o

-3 mlc
® 5.689410 ol | 6.02# 15 cbomd § akoms C_ z.woxlo""ahmsa

l | wmo) lm|c

© 3 l?..ou) _‘ : ]

@ b36 __* x Z[(BH6bg o 5Yo.lbm
100 -35005 j




6. Caffeine has the following percent composition: carbon 49.48%, hydrogen 5.19%,
oxygen 16.48% and nitrogen 28.85%. Its molecular weight is 194.19 g/mol. What is its
molecular formula?

H9.U¥q C| \wmal _ gy ic &
= |izorg 10‘32”0 C’HHSONZ HEF
51208 | \wl = 5.14mel Y [44.199lmol  _ 9
Im .03 Q7.11 glweoel

2. ?53)‘ | mal )
Tiaolg ~-=kmolN ‘CngoNHOL l
H..l—\&'qo}\ \wwl . [LOZmol O
ORI :
7. Given thata saﬁalple of Tead contains 1.20 x 10** atoms and during water displacement,
the water level increases from 45.0 mL to 81.4 mL, determine the density of lead.

). H-U4S.0 = 36.H mL =Vvolume

l.‘Z.D‘ﬂIO afoms\ | wol 1207:199 - 413.09
[6,02%10%3atoms | | mol

W3.09
T r?>3lom

8. Given the lab data below, determine the number of waters of hydration present.
Mass of crucible: 18.050 grams
Mass of crucible + magnesium carbonate hydrate: 33.720 grams
Mass of crucible + magnesium carbonate anhydrate: 25.63 grams

33.7120-25.3 = 8.09g H0] Imo\ _ K49 mol H20

25.63-18.050= |- 939 MgC0s| lmol 084Q mo\ MqCOs
325 e —
. 0899
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