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1) Predict if the two substances below will be soluble in each other. If yes, then indicate which is

solute and which is solvent.
a) 2.00 gKCland 0.25 g CH2Cl2

MO

b) 10.0 g NaNOs and 60.0 g H20

yes  Hz0 1 S8vendd”

¢) 8.00 g CHsand 5.00 g CH3CH2CH3

(o ar SElved”

Answer as true or false.
a) @ F Oxygen will dissolve more at 2 atm rather than at 1 atm.

b) @ F It is expected that KNO3 will dissolve more in water at higher temperature.

c) T @ CO2 and water will form a homogenous solution

d) T @ As the temperature increases CO2 will dissolve more in water.
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3) How will you make a 2.30 kg of a solution that is 4.85 % NaNO3 by mass?
(Ans: 112 g NaNO3 + 2.19 kg water)

| I Nan
2-30g x 100095~ | iy ys NaMly (T Tang,
P \ g cdle r(oochSL [:,.;)’———'—J

2.3 ><\033 —{125 f\[GN03 z 2\88&9 = Cz,\ﬁbg H, O

—

4) What is the mass percent of solute in each of the following solutions?
a) 175 mg NaCl/g solution (Ans: 17.5 %)

175 X 1o’ xtoo%s@ =Ll“’«§"7a.7

b) 0.275 L methanol (d=0.791 g/mL)/Kg water. (Ans:17.9 %)

27Swbl X 0.774l §|mL =213 mustand

218w, rrm{”

CZIS’ + lOOOJﬁSQV’ i

5) What is the mass percent of solute in each of the following solutions?
a) 4.12 g NaOH in 100.0 g water. (Ans: 3.96 %)

ﬁ[_._[_?.__s_;___ X (00 '?9 = 3.9
H.1Z 41009

b) 5.00 mL ethanol (d =0.789 g/mL) in 50.0 g water. (Ans:7.31 % )

Sl 0°786’ﬁ1mL . 3,ﬁ§j el
3,95 « 1007, (7.;1%1

Y

(345+ $0)9

g9999999999999991@339393333%333333%3333

/

@98 84k
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6) What is the volume percent of the following solutions? Assume the volumes are additive.
a) 58.0 mL water in 625 mL of ethanol-water solution. {Ans: 9.28 %)

Go b =
L coof, M

b} 10.00 g methanol (d = 0.791 g/mL) in 75.00 g ethanol (d = 0.789 g/mL). (Ans: 11.7 %)

0y xlm b = 126Ul Mot [ 12 64 )(Iboz
0140y 12.64+ q5.06

754 xlwml oS ppwl e :( 1.7
R | % !

7) Calculate the molality of a solution that has 1.02 kg sucrose (C12H22012 MW = 342.3 g/mol) in
554 g water. (Ans: 5.38 m)

laDZ»_xLo'ss suc YLMd/gl\-?-’i_s = Z_ 97 M-Q Suc .

/-——-—___

0- 554 e -

8) An aqueous solution is prepared by mixing 3.30 mL acetone (CH3zCOCH3; d = 0.789 g/mL, MW
= 58.08 g/mol) with water to a final volume of 75.0 mL. The density of the final solution is
0.993 g/mL. What are the molarity and molality of the solution? (Ans: 0.598 M, 0.624 m)

2.30ml x 0 7839kl x \wél /S2.00 = 0. 044 &2mf)

Q
= Ol e
Mty oty /[7 cxw0>L = |0.598M

mo’!?‘l alml o 2-609 aitane

Z,
7Sl X 0.0[‘1366/le, z '7‘{'—(3 -SK]A :

I4.5 — 2.0 = 7[«013 H. 0

M’ 0.0 &Yy 383 mll o ;
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9) What is the mol fraction of naphthalene (Ci0Hs, MW 128.16g/mol) in a solution of:
a) 23.5 gnaphthalene in 315 g benzene (CsHs, MW 78.11 g/mol)? (Ans: 0.0434)

23.59 naph xImél/ 122,165 = p,18 3w roph
2159 Loy x Il /7€ = y.03 mslland

. _6.18> :(o.oqsu,
70““1’“ T 04183+ 403 J

b) A 0.250 m solution of naphthalene in benzene. (Ans: 0.0192)
1000 9 bemy' x lome) /72,\\5 = 1‘2_.'5/0mﬂ Leng-

_0-25mdl. — :-{_ 0.0192 f)ﬁmfu. (

0-25 + 1280

10)Calculate the molarity and mass percent of a 0.550 m NaOH aqueous solution. The density of

$606000ddddddsseNéees

the solution is 1.012 g/mL. (f\ns: 0.545 M, 2.15%) [\IGOH 273 z
o_gfomﬂx L&oafmg.:?ﬂfj NaoH. ?ﬂw-cﬂ
P =
looo + 2L e Mm2E S
w = Llooo
= \m = LOQQ—?’??’“L:’” e
manly . oossod {0 susm
& |.-00488L

. z2gtkdt- ctood) = Q’SﬂL]
MJ)O | l07/?'3 s~
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11)Fora 250. mL ofais 7.5 % by mass CH30H in CH3CH20H solution (density = 1.12 g/mL), .
calculate a) the grams of CH30H in that volume of solution; b) the molality of the solution; c)

molarity of the solution; and d) mol fraction of CH3OH.. (Ans: 18.8g, 1.71m, 1.78 M, 0.0728) »

2\

-

2 250wl Sen x |-129 -~ 2809 s<ha -
| —3
| S matn. _ |21 g M
- @ 27835 *.m 213 o
CruW xO 2l /SZJ/M({ sl
12T Y + L6 _,'Q?-j]mﬂ WL/?/H«

: y : " L q
280q 5w = 2\ gmath = 2594 ez 0.251F4

0.bsezsmd Tz- ss?,ﬂ |

p————

O+ 259 \c8y

. @ "0.'6{625 Mﬁ“"‘i{f‘“ _ fz-,é 3 M)
o | O ZSLM/L"‘ . 5

REO tHe O
(B 2t L - vealu

0. 43625 = \ 0. \0U ')Cmﬁmuﬂx
0. (9567/5"" 5-63

——

’L$Olj®H’l/U<Gﬂ/,'vA= .63

—

T2833333333333333599999929
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e ¢ @ O

Krwater = -1.88 °C/m Krbenzene = -5.12°C/m ~

Kb water = 0.512°C/m Kv benzene = 2.53 °C/m L )
12)What is the vapor pressure of water above a 0.200 m glucose (CéH1204) solution at 20 °C? (VP . &
H20 at 20 °C = 17.5 mmHg) (Ans:17.4 mmHpg) \
g.Zomglu/1koto  000g Hef ¥ W/ 13q 2 S5 4wl @
L

2 - . G L )
Fup® 2= . pagly | VP = 09904 x 1785 -
S5 4+ 0.2 =17 pone Hy ] .

: | P

13)What is the vapor pressure of a solution with 25.0 g CH2Clz (MW: 84.93 g/mol;VP at 25 °C = )
435 mmHg) and 25.0 g CHCl3 ('l\}d)W: 119.4 g/mol; VP at 25 °C VP = 197 mmHg). .

= Ans: 336 H

todly 253/ p@P1Z7 0,244 = e .
cHUy 55/ W9 ‘*M 0. 209 | .
‘) ?g 254-0% =

0.29 _ 0.5zl X4 5 3

0.29%+0- | A
. A %

0.204 _oks2 X 17 = .
% CAtd, &= — L&’ i : mm@ i’,_g—?/ -
3 O.29% «0-209 ‘ | 29 >- Y o
14)Determine the freezing point of a . ' = @ ®
a) 0.25 m urea in water. (Ans: -0.47 °C)

- 0-H3C . ®

AT = -'k,g'rw T XéC/,,,,,,a(OZSM) »

: el W

Ty <[-ows%] -

_ ®

, A

" b) 5.00 %, by mass ofpara dichlorobenzene, C6H4C|2 (MW = 146.8 g/mol) in benzene (CeHs). o
(Ans: 3.70 °C) _ @

S.o CeHy U, « L = 0.35%n -

.. | \\47 CcH,U -
015)(!03)%19%@0"“‘ S -»
AT = — S0Pt x 0.358m = —1-83°C =
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15)Determine the boiling points of
a) 0440 m naphthalene in benzene, (Ans: 81.2 oC)

DT = 2.53°% foy x O.%Um = 1.0C

[

i 0 = -, _ 1°c .

o ) L
\7g - 8 e
b) 1.800 M sucrose (Ci12H22011) in water. (d=1.23g/mL) (Ans: 101.5°C) . -
_--—>\-KW\51}L 00O mL. ¥ ‘-'Z"SLL— £ Y2, 309 5{‘(/\ 3

— (-% w\.& ¥ %(’(22%1“4(9 = Q\LS Suwate
\2-%0 — iy = 6|03H}0

= o . L5 = PEdy
\-%Md = Zco’?‘)') Al’ O,._S‘Z )( C) s ° 7
O-G\Dkﬁ ,-SDC = lé ~ 100 Llf’i,(),.scﬁ-

16)How many grams of naphthalene, CioHs, would you add to 50.0 g benzene (CéHs, Fpt. = 5.53
°C), to produce a solution that has the same freezing point as pure water? (Ans: 6.92g)

Te = 0.00°C. Ti=86.53°C pT=T-Ti=0-553 = -553¢c

SRR e = e R e SRR A, TF
- 5.53 _ Logmbrefh

7’[4 - seve
~ S Vs ) . )
2E. 24 Vi ‘ 8424 n
l-t.')g':rm.dq x§05W3.x\ L\_: 6 9 afJ
\t'H ) vad l'vu“-{) s ‘
(000 S ) d
le of an unknown compound is dissolved in 25.00 mL benzene (CsHe, d = 0.879
i 1.41',5 gTS:en;glition freezes at 4.25 °C. What is the molar mass of the unknown?
=y S 2-K°C (Ans: 264 g/mol)
AT e Wl $.5% = —\.

_1-28% ;.25

dl = 0-25% 0-022—00
O»'LSOW # ’W__%Hbm = p =00 TS50 M
0.02 2
.42 :\qu‘mmtﬂo
9 00 g 8 Wn == Dr. Gupta/Practice/Solutions/Page 7 of 8



18)The osmotic pressure exerted by 0.325 g of a polystyrene sample in 50.00 mL of benzene at
25°Cis 0.34 mmHg. What is the molar mass of the polystyrene? (Ans: 468-gfmol)

4

@ T’M o T | 9‘\4 =W M 27 ‘AlO‘":‘_L_*-
254273=2%8 “‘( RT 0.082 % 2B
0. Bummts 70 = 4 Lw <0 - 82U )

| o
@ wuﬂ-- 19'7/'5‘“0 wxs’l/L » SoXI0 3L = AI35%x10 msl.

@ w -3 (><|03moﬂ
| "7]’5$><lo .,.,.f\,

19)Arrange the followmg in causing the blggest change in freezing point using Van't Hoff factor
* principle: 0.10 m glucose (CsH1206), 0.10 m CaClz, 0.10 m CH3COOH and 0.10 mKI.

-3 B CauL> kL > CH3600H> @Lumﬂ/

Dr. Gupta/Practice/Solutions/Page 8 of 8

106

YIS NI’ ™ ™

/

o8 8/

0

®
-
ks

]




