* Find the EMPIRICAL (simples whole-number ratio of elements) FORMULA from the given
mass data:

1% .17 ¢4 fVW\\ 0096~ 1%.17% - 30.%0% =41, 03 % 0
,2)0 -;(600/6 C I To reduce this molar rafio

to a ratio of WHOLE

Convert this mass data to a MOLAR ratio: NUMBERS, divide each

/ 00 term by the SMALLEST - in this

3\550"7\{ 1 5 case, 0.512...

2,07, Moy AR 0 61099170 el Mn—y \mol My
3 S"\,.‘Mgmn

30. &0 mo\ C _ R )
" S = LHSLMSUISS T mol C = Soo01 = Gyl (

|
11,034 0 ¥ O 9 ,GLU IS mel O —F 5.00[ 2 Sl O

IL.06,0
J

So the EMPIRICAL FORMULA is:

C * Sy (1.0)

o S % lb.oo
iqb['gq v/lfhdj 'J (cmpw\f, %‘(7 36(9 glma]

1Y |9U.49 = '590} lusest Mu\d‘;(af( o 366 7/,,,,,,]

It looks like the molecular formula is twice the empirical formula: \fﬂn 2 C 10 Cio [

MV\ Csos
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" S16 56 grams of a sample contain 0.51 mole fraction propane and
2.9 \’ P | the remainder butane. What are the masses of propane and

butane in the sample”?

Know . )(%H%: 0,5) Want:  mags (3Mg
YRagy C‘*[Hio

XthH,U 1~ 051049

How do we get from MOLE FRACTION to the mass of each component in the sample?

>< CaVe = mo) Cy Mg Let's assume ... FOR NOW ... that we have a mole of
LR YoVl meleg the sample solution.

mo\ (Mg 0.9 [ 2 O .51 w C?’H% Now, we can convert these numbers
of moles to masses using the molecular

mo | Cyfly = 049wl =0 U g mol (yH,, weightsof propane and butane!

C 3H56 ~ Ky .,09Y4 %/vm\ Cul?{lo 5%, 1L qunol : Formula weights

O .S wl C3H(6 Y U, 091 g C3He = 1. A% 794 v, CgHg Use the ratio of mass

mol {4 ¥lg butane:total mass and

Mass propane:total mass
S%114 Lutli - 2% M7 ?5’9 C%H jo To find the masses in

ol Ly H, the actual sample

0. 48674 g toh]

O.49 mo)\ C%H:o X
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Ca ¥ .0 ™ H‘f'l,Oql{(dC?)Hg — 'L.Ul%_l‘?“f C W
47ane ol CBH%X mol {4 ¥lg L gk

5417 4 lutlo
mol C""I Hio

SCVIH[D',O.L'LQ mol Cul i X ”:.,2«66-"{79‘0"96111'{;0

S0, ?567% @ h)h.]

For a total mass of solufion of 56g ...

17,4679 o Cahe
SG%y J

$O-4567‘f@ to ] 1.1 SC"BH%

124 47 ?5’9 (yHy,
$0. 44667y 9 to ]

Sbg ¥ 23132 Bl g Gy,

S0, the composition of the 56g sample is 25 g propane, 31 g butane
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/ 1L 10y, Su Commercial sulfuric acid (98% by mass) is 18 M. What is the density
) ) { of the solution, and what is the molality?

Want - dengh

——— \7_-

LY/ AN ¢ Solu'}'fﬁq L(“U\J ) [%‘M 2 me | H‘LS()H

Volume Solu Him L Solot{un

6, - 9WgS0
Assume we have 1L solution for our ‘H{ A? - 1
calculations: "'Uo‘j Solutom

‘lcﬁ ""0\ H"LSUL‘

vy L = Y el H150¢1 We need to find the MASS of the solution.
Since we know MOLES of sulfuric acid, we
can convert to mass.

|“’l'LSO%’. T4 .6%6 2 )mo)

¢k,

Now find the mass of solution:

\765_5‘/1(23 HZSO%: Oq% ¥ mag Sr;|u+fay3
\§01.$79 591 g = eSS Solo Fion

Find — de = woss So| udr \$01.679591 9 _ \
density: r\gﬁ.\? mess Soluhion - L 000 mL. ”U"C‘g/mt_

- \765,5"1%3 HzSoq

Volume Sulv Honm
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PYATAR H ~ WMo | H'Lg 0y We've already assumed 1L of solufion to solve
the previous problem. If we keep that
}\f(d 40 assumption, the we already know:
moles sulfuric acid, mass sulfuric acid, and
tfotal mass of solution.

Find mass of water by subtraction:
1801679591 g solubion =175 64 My S0, = D6 031492 4 Hz0
O, O,03031%9L L(ﬂ H, O

Find molality:

moleliby = mol Ha S0y _ ol Hy S0y

= =\ SO0 m HqyS0
MJ A0 O, 03603\49L |k, H,0 t ™Y

J



