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“Some sample colligative propoerties problems from the book...

12.97) , What is the freezing point of a 41% solution of urea in water?

PSZ] O‘/HL)I CO AU,

A.-TF - KF X CW\ C = mel v e
L ol h\ kﬂ wai“ﬁr\
pSoo, K¢, = 1.6SC Y,

— O
TE w0 = 0,000°C

We need to find mol urea and kg water. We know mass percentage, so we'll have to
start there. '
We need mass WATER to find molality!

Aohoren U
o 3 Ve muss waker = 00g =41, = GY,

looﬁ solutfon

Find moles urea using formula weight and mass. @H L) 'LC 0% M2 %4q.0]

\ H:4Yxl.06%
| moul e o ~0.6%2 ‘l L Cs \vi2.0)
gl g vreN——= - 0.6%262795 1l mal Ures 5% \elboo
So, Cmis: &U-OGIO)MI
_ Mol upee 0.68262795 ! mal urea
Cn\ - = = HL.S6FILOLT wn Lrea

]\’3 wai“-erxn O.0%¢% L(g weter
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(. = Mol uree O.68202L795 1l msl Lres
m .

B - = |].S g SZ?W\L’J‘@-
}\/3 Wai"'@.{'\ O.0%% Lf’g \u'a-+‘€(' eg C‘ — "

Now we can find delta Tf:
A TF = K £ X Cha
[

pSoo, Ke - = L.6S¢ 7,

ATe "—(lv‘o’S‘é"C/m>>< (H,sewasw m Gren =2 1.4469954%°C

So, Te = 0.000°C~21.49697545°C =[~11°C |
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of the compound containing 0.125 g in 5.38 g cyclohexane freezes

at 5.28 C. What is the molecular formula?

A compound (containing Mn, C, O) is 28.17% Mn, 30.80% C. A solution

ATP - |‘(F \&CI’V\ Ch\ - W\o\ uhn Wnoun
TE g0 = 6.559C , Ke, ., = 20.09C /m Kg ¢y L

LS.B‘&Q b O.oossgl‘:,]

First, find Cm, then find mol unknown.
(@»SS"C— S"L@"Q) = (?,o,o"Q\) w(n,
Coy = 0.0638 m

Now find moles unknown

_ mel vn Wnown ~ -y
0.063S m= OaOOSSS‘k"‘j ) mol va Wnown = 3,"'“.&,3\}[0 mo!

Molecular weight:
MaSS UnKnowin o .1 7,89

o
-t

Mo\ OnMngw V)

= \366 3/f‘na|l

— Molecular weight of unknown.

39163 \;.[O‘L‘l mo!




% Find empirical formula from the mass data given 5
(28,17 % Mn loo% — 28.11% - 30.50% =\ | O3 %O
20,40 % C
1 d to whol bers,
Convert this mass data to a MOLAR ratio: dci)vriieuec(fcr? ’r\grrr? gyn:hz srenrfjlles’r
Rssume 190, J (in this case, 0.512...)
1%.17 g Mn % w:\th = 0.,51279N72Lmd Ny | mal M
SH. t{jmn
ol
30.80g (v s ) SLASLESS T mal C 52001 il €
-
1
11054 0« T:‘z —= 1564375 ml O 5,000 mlO
D
J :
So the EMPIRICAL formula is: \ mln'l g C » gfb
M 1y SL,99 My Csog
Ch Sy \.01
S ¥ Svlib-go

L9499 Olmg) 5 Compare Yo MW= D66 9/mg)

194.99 times 2 is 390, closest to 366. So molecular formula is empirical times 2
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