(Mole Calculations - Answiers
1. Oecermine ciic molak inass of che followny compournds:
a) nicrogen monoxide  NO 300001 g /ol p calowm hydrogade (o (oH), 74 074 68 9/id
6) ammonia M Ha, 17,03052 ¢ Jmol gl perric chiorde  Felly 162, 206 3/n«/
¢ ammonium phosphaze ( NHq)s POy b sitver nicrace AgNOs 169, 8131 5//14”‘0

b45.0¢07 9/
d alurmimum nicrace A\(N03)3 2 lZ,‘fﬁ[rZ’-}j/Jl) magnesium glucamace MS (CSHENO‘f\&

e} anlll) oxatace  Sn CZO+ 206L.7199 bj /Mf{ 31b.55 0(945 /Nv‘/

2. Calcdlace che miass Of:

a) 1.00 mol of ammonium chioride Wﬂ ) ] 4.50 mol of carbon dioxide
NH,C D0 mol) (53.49 14la} de)
4 L _""5)(5 9 z (430 mo\ Y (44 0098 5/I\Wé>
- 534 = 198 o
& 3.50 mol of phosphorus trichloride gl 1.00 x 1073 mol of sodium hydroxide
Py (330m137.33 2%040d) (i oo 167l )(39.997 14/md
- 4815 :@.04003
¢ 1.70 x 10724 ;no( Of IRON ) hl 2.65 mol of plumbic nitrate
Fo (1705 107 md) (25,840 g el Pb(NOss
= 1210 g
dl 3.25 x 102 mol of sodium hydrogen phosphace 1} 7.91 x 107% mol of sulpurous acid
NQZHP(J‘f f H SO
x | F Vii o, s2 D0 a { 2 3
(5ol (a8 o
T o (‘3 L?’,é/x/()*ﬁ = D,0649 3
e} 0.0035 mol of ammonia )} 0.0125 mol of sodium carcraTe
Ot y  Na,CqHy0
0.0035 mol Y(17.030 52 g/l 24747
( _ " - [0.0125 med Y( 194 . 0517 g/nJS
=0.C+¢. §
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3. Dow many moles of the pollounng subsctances are concamned in:

al 17.0 g of sulpuric acid

”zgaf 11.0q
q%.079 489/,“/
= 01713 mof

&) #.00 x 10'2 molecules of perric oxide

400« 10 mlecotls
b 022 « 15> mbeales/ f

Lot < 1077 mof

Fe,0n

-
-

) 91.0 g o wacer

i1 10.6 L of sulpur diopade gar as ST

10.6 L
22.4 "/Vu/

=0. 413 mof

S0,

g 0.120 L of nicrogen dioxide gas ac ST

NO, 0.120 L
—22.4 "/m”/

= 0.005 30 Mﬂ/

hl 53.0 g of cardon

H,0O 0
Ql.O% 53.0 - 4 L{/ M/
1£.015 28 g /md 12,0105l
= 5 .()5 MJ
d 175 mL of chlorme gas ac STP 1} 7.50 x 102! molecules of nicric acid
Olz O.N5L HNO5 .50 x 10> M&chﬁm ,
22.4 Yol b.022 * 107 NTeculen fnel
Z0.0078] mef - 0.0129 o
¢) 5.50 x 102 molecules of cardon tecrachloride ) 25.0 ml of nirogen gas at SCPD
Clly  5.50 < 10*5 mlcule, N,  0.0250L
224 Luel

= 913 !

bozz <107 wibcdes fud

P

= 0 .OOI(’LM(JJ
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4. Calculace the mass, In Grams, of:

a) 2.00 x 108 molecules of carbon monoxide g 1 acom of gold
O
2,00 10° iTcules > (28, o.oqg/,w,é) <__* >(mu. W€ /0 )
b 022 = < |O > b.OZZ‘ lOL>
= .30« lD“”g - 3.2~ |07 9
o 1251 of ammonia gas at SCP h! 7 molecules of nicrogien
NH, <1.251_ > (n.030 523/#5 N, ( 1 > (22 .01545/ut)
> 2.4 L .02z < (0% ,
iy 2
- 0.450 9 - 3,250« |0 9
N c) 5.00 molecules of nicrogen gas av SCD ) 345 ml of oxygen ac STP
2 (éﬁo M&udm) (29.0@43//&) 0, O.003 45L (3(&3889/&)
b.b22 = 107 S5 ¢
. 2.33 % 107°% RN
= ©.004 0135
d A 3.4« /OZOW %7‘/,/51/ j) 20 aroms of helium
3. ‘//x/o/[/aw@\;‘ﬁ (/&“ ;3> (4.2 wé/’“‘m
BESE=w] \ b.0z2v/0*® b022# (0
.22
= R iire, OoOél/j = 1329 ¥ 1077
e) 5.50 x 1076 mol of warer k) .00 x 108 |. of hngogcn ar SCP
W0 (550 (0 el V18.015 28 5 /nd ) L 100+ (0°L >(2‘ous &%é/w&)
= 991 « 10'53 22'—}"/
2. A.00¢ IOGS
r) .15 x 105 molecules of dintrogen tetroxide ) 5.91 mol of pocassium oxalice KLG?.05
IAY
N,04 (4.15 * 10" oo >(92.ou| ) g
oz « 10 nitsl a,) bt wd ) (150,21 68 g /ned)
) - %O 8
- Q 34 x e 7ﬂ - 3
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5. Oetermine the number of acoms concaned 1m:
a) 1.00 mol of ammonium chloride

NH CA
(1.00mol) (b.022 *102*) ()
= 3.0 « 10% stoms

o) 8.00 g o wron
Fe (800 \(‘00227‘(0 )
85 %‘-ﬂslmol

= B.b3 x 107 adoms

¢) 12.0 g of hydrogen peroxide

Hy 0
([ or

34.01¢ (0@9//\40/

= 85010

)(Q,ozz < 107)(4)

aAonn

d 55.0 mL of dinrcrogen monoxide gas ac SCP

) (boz2 < 102)(3)

N, O
( 0.0%550 L O’oSO L

22.4

= L‘f"l“f"/() MID’M

e} 5.00 g of sodium chioride
é._Q_Q? )(00221‘ IOZB}(L)
58. w2 775//1«/
= 1.03 = jO°

Nall

> afomns

BFs

(8"50 oL )((a,ozz x 10’5) (4)
c.o0 ¥ 1Y = |

22.4 La{?up
- J.8 ;6@‘ R ID‘(O M(M
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g 2.50 mol of oxygen O,
(250 mdl)(6.022. < (0% )(2)
= 3,01 = (0™ stons

h 15.0 L o argon ac STP Av

1595 \(pozz 16> )(1)
(22.4%4/)

= 4.03% < 107 afows

&;) 40.0 g of porassium ‘<

L;:o 223%)(4.022 10>>)

51
= b1k x IO?} O\j'OY\AO

ﬁ‘ 100.0 g of ammonium cicrace ( N Hlf— ( ¥ ISO
e 120.04 )(b.ozzx 10%)(zs )

243, leaﬁgé/m/
= &.17] = lOz\/athN\A/)

r) 8.30 x 107* ml. of doron cripluoride gas at ST K # 15.0 g of pocasswum dichromace KZCV*ZO-;

(b.ozz< 10°?) (1)

(l‘:’)O\
4. 184 {m«rf
3 38« IOZW[WAD
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6. (Uhat volume ac ST 1s occupied by the pollowinyg gases:

05 a) 0.235 mol of ozone ¢} 9.36 mot of helium He
(0.235 md ) (22.9 0l ) 636 mef V(22 4 /nel)
= 5 20 L = z2e3—t= 210. -
SOZ ol 165 g of sulpur dioxide r} 6.98 x 105 acoms of xenon Xe
[ 1£.5 10.5 ¢ > (ZZ.HLL'/,M,{) ( .42 * IO'S > (22."+ L’/wé)
4. 0(0483/,\4/ L.022 < 107
. -7
= 577 L = 2600 L
H T{ ¢} 2814 my of hydrogen celluride gl 5.65 x 1022 molecules of ammonia /\JH,:>
(@ 0284 (22.4 ) 565 < 107\ (22.4 Yot
12965 8%y,u/> ms>
= 0.0049| L =4.9| . 2.0 L
HC\  d} 865 x 102! molecules of hydrogen chloride h 15.7 g or chlorine &lz
M)(zz&‘-/mﬂ ( EN] )(22-‘*"//@)
b.022 < 0¥ “IO.%ég/ma/

7. Calculace the percentage composicion of each compound Usted deloul

c\) POTASSIUM MNCRITE |’< NO}_
Jo K = 390983 % N = 140067 % O = 5/5 5554
| O,
g ,j038 <1038 2<, /oaé
Sl - PGS L/ ESIE W
a4 |
‘/5@ 20 < /(ﬂL/G ?ON 37‘ @0 Za O
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7. Calculate the percencage composition of each compound Usted delow.

o) ammomum sulgate ( N H,{ )7_ SO 4

% N = 201400467 ) B H = ﬁ(ﬁoo%f/)

% Se 3200 % O-H5%¢)

1321405 Z 1321405 2 1324052 /32./4052
" ZLA0WN 7 b.10% H " 242705 =48Y3% O
¢) calcum phosphace () . ( [Z 04 )Z

% (o = 3(‘/0.08) % P = 2(30.973 76 )

310.16272 3J10.182 72
= B88.70 2 (e = 16.92% F =
d) ammonium cardonace (/\[ /—/‘./ ); OO%

W N = 204.0067) %H - 8(1.0079‘/) % (= (1200
96.08b 12 %.08012 2%.08012

= 29.15 9% N = @89 S H = J2.50%C
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5 O - 2(15.9994)

3/0./82 72

41.26 % O

% O ”5(/(9%‘/)
.080 12

= 45,65 5,0



7. Calculace the percencage composition of cach compound Gsted delou.

e} alurmnum nicrate AL NGO =
7o Al  Zb.9815Y4 % M= 30140067 ) 5% O = 4 (15.99%4)
212.9486 24 212 996 24 212599 2¥
= € 12,67 %A = 1913 % N = 6160 % O

p’ calcium acecace (]6\ (02 ['/3 OL )2_

dolo- 4008 7 C = 4lzol) 2 H- ol Loo194)
ISE. 19 24 ISE. /652 ¢ JSB. 1652

= 2534 % Ca 230385 (¢ - 382%H

8. Oecermine the empirical pormula for each compound Usced delowl.
a) 80.0% carvon: 20.0% hydrogen

20.0 g l 20.0 c:PH
12 .0\ 1.007g 4
L. LGO B0 1G. 29z 45
b 6LbOST b. 660 6
/ ! 2.979 = [3
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I

/88. /652

40.49¢ 5 O



8. Oecermine che empirical Formula for each compound Gsted delow.
o} 35.0% nicrogen: 5.0% hydrogen: 60.0% oxygen

35.0 4 N 50 ¢ H (0.0 40
== 9 & - 9 il I
140067 g/mol 00794 4/ 155554 G/l

2.498 804wl 4.9%0 615 md 2 950 141 ol
2.49¢ oY 2 98 P04 2498 BoF

.00 SO
/-0 (x2 /-?55 (%2) Y (=2

~ 2 v 43 Nz“"/‘fOS

c) 83.7% cardon; 16.3% hydrogen

8374 C b3 g H
2.0\l Sl""/ 1.0679 Y5/ pol

A2 612 mf  b.1] 598 mA
(-9t (12 b.96¢ bl

[ ;2,320 03¢
(%2 (x3) C5 H_]
S Y L S62
37
d) 26.6% pocassium; 35.4% chromium; 38.0% oxygen
2., o K 3519 C 3804 O
35. 0983/ 5/.95( gld 19954 j/,J

0.420 330rd 0,080 8724/ 2375 025 '
0.0g0 33 0.08033  puzp 330

|5 0007 i Fyg) k.G
(¥2) (x2) (x2)
2:2:7
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8. Uecermine che empirical Formika [or each compound Usted delowt.
e} 21.2% nicrogen: 6.1% hudrogen: 214.3% sulgur: 48.4% oxygen

2.2 g N bl g H 243 S 48449 0
140067 /0079 % 32.06¢ /1S.595 ¢

1.s51356) 6.0579¢6  0.957%17 3.025 /13
O.757812 D.2s7 212 D.757 &2 07557 &2

].497 7.99 -' I 399
= 2:8:1:4 Ny Hy S Oy
(AJH?)ZSO‘(’

i} An oxide of arsenic which concains 3.26 g of arsenic and 1.0%4 g of oxygen.

(<3.2é 5 As [.0f o
14,9216 gladk 15,555 g/

0.043 51z 0Q.065 00z
0.093% sl 2 0.043 512

! LT
(x2) { x2)

2. 3 As, Us

Chemical analysis o a 10.000 g oy oil of wincergreen shows cthat 1t consists of 6.320 g of cardon,
& 0.530 g oy hydrogen. and 3.16 g of oxygen. (Uhac 18 the simplesc formula for oIl of WINTergreen?

b.3204 € 0.530¢ H 3.1640
/2001 7537?7 )S7.555 «

0.52¢ 18Y (.55 825 0.197507
0.197 507 0.157 507 0.(978507

y S '
2664123 0 2662305, ¢ i,

792 7987 3 Ce g Os
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8. Oecermine the empirical formula For each compound Usted detow.
A rock sample weighing 5.88 x 107 18 known co concamn calcium, phosphorus. and oxugen. Che
amount of che prst twio elements in chis Rock 1s found To de 228 x 0T gand 18 x 10T g
respeccive(y. (dhac 18 the empirical formula for the compound in This Rock sample?

g 2.28«10°% Cn /,/3,:10"‘5P 242« J07L0
40.08 3//»«7 30.573 Tog/md /15.959Y

508 GZ30°  3.209 676 W0 [.512 557 w0 ml
3 905 b6 w° 3.200 bl 10 F 8095 6% ot

' N 9 )
1-¥T ey - J¢esy 377 ,.,

2 :2:¢ Cas 2 P2
0[(_5 (P0¢>z

9. Calculace the molect(ar formula for cthe fol{ounng compounds.
o) 26.7% carvon; 2.2% hydrogen; 71L1% oxygen: molar mass = 90.0 g/ mol

2403 4 ¢ ] 48 4 / 43.5530
12.01/ .00 /5.595Y

2.00 mtC /. 9 ot I 4.00 mt O

cLH O,

o) SH.6% cardon; 9.0% hydrogen; 36.4% oxygen; molar mass - 176 5/ mol

76.096 5 ¢ /S8 5 H L4044 40
/2.0/1 .00 24y /5. 555
2,00 mol ¢ 1S 72 mdd ¥ 3 00y md O
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9. Calculace che molecular pormuia for che pollounny compounds.

¢} Analyss of a compound shows that e consists of 28.3% cakoon, B.1% hydrogen, and 71.6 chlorme.

che molecular mass of the compound 1s decermined to e @98 g/mol. (Uhat molecular Formaula
corresponds co these daca?

99.65/M(
2425114 ¢ AT 4 714568 4¢|
s2.01! J.ov 199

35,453 g/’

A7 mbe sl 2014 U

0, Hyoll,

d} Chemical analysis of a gascous compound show 1cs composition co be 36.4% cardon, 57.5% pluorine,
and 6.1% hydrogen. A sample of 1.0O L of chis gas has a mass of 2.96 g. (Uhat molecular formula do
these data suggesc For chis compound?
Riqg . _x = éé.yy/j/m/
1% 2294 L

29. /53/9 ¢

3¢.248 ¢ 4.0%¢ 5YY s #
12 .04l /8.952¢03 ) 009y

2.005 md C 2.007 mot F Y4015 md H
0. F, Hy
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9. Calculace the molecular formida for cthe pollownng compounds.
e) Analysis of an organic compound indicates chac ic has a percencage coimposicion as pollows: 40.7%
cardon;5.0% hydrogen; S5H.3% oxygen. (Uhen chis compound 18 vapourized, 35.0 ml of che vapour has
a mass of 0.18% . (Uhat molecular pormula do you predict for this compound?

0,0350L _ zz2.4¢ x = 11776 g /ol
0./2‘/j x

47,99 ¢ 32 5C“.

522C ¢ ft éﬂ@ﬁg X
j2.0¢l ).0079Y 15.959Y

399 ml C 5. Y met 4 .00l O
Lyl Oy

p) A gascous compound 1s found to have the pollowing composicion: 30.5% nicrogen and 69.5% oxygen.
Che molar mass of che gas 18 yound to ¢ 91.8 g/mo(. (Uhac 18 the molecular formula of this gas?

27.999 4 M
/ L 00C7)

b3-201 50
15.999¢
) 997 pol NV 3.99 mt 0

Nz_a..{
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