Molarity

1. Calculate the molarity of the following solutions.
a) 825 cm® that contains 30.0 g of acetic acid. C H3C OOH or HCz HSOZ

mol = 20.04 Oz 0.8500md mol
2 _ ‘ /
LO-0BZ58 G /ol D.225 | 0.0k L
- O.SOO mo@
b) 2050 cm® that contains 49.0 g of phosphoric acid. HSPOL,,
. H4.0
- Lo c- oscomd gt
17.99S 18 g imo! =
2.050
= 0. %00 mt
c) 150 dm® that contains 1.0 g of potassium hydroxide. KO H o
o o Oy.ol“)& O.O’ZN/L
M(}(; LQ—Q—‘)' Q: G‘%ﬁ:"mo‘/ - @;@_—g&f "W[/L'
S0 Ht56Hg7mol .50 v

= &:CL'.ZF? MU{
0.0 | T& Mol

4) 500.0 om?® that contains 82.0 g of calcium nitrate. Ce( NO3g )2
md = €2.04
lbth. 08784 /md
= 0.500 pmek

C= 020Om) 5 gqq met
O . 58000 L

e) 250.0 cm® that containe 50.0 g of copper(ll) sulfate pentahydrate. CuSO4‘ 5 H'J_ O
MU( = 50. O 7
249, b8l § /ol

= 0.200 el

C= 0.200 mo) = D.80l M0|/L,
0.2600 L

)  1000.0 cm® that contains 116 g of sodium carbonate heptahydrate. I\/&z_ CO.S -7 HLO

"10{: i@_c’_ ¢ 0.500 me?

222109577 g ot T T 030 L
s 0.800 mol
g) 2.00 L that containe 36.0 g of glucose (CoH,0,).
wl= 224 o= 0.200m) - 0.0949 ”‘"//L,
1€0 15708 6 /ol oL
= 0,200 md
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2. Calculate the volume of solution that can be made from each of the following.
a) A 2.00 M solution using 80.0 g of sodium hydroxide. /\/&O H

ml= 0.0 4 V= o 2.00mel 0L
399971 g/md ¢ zoo™L
= 2.00 mol

b) A 0.500 M solution using 0.0 g of sodium hydroxide. [\]0.0 H

A= 80.C
soaiT ghme] Vo - 200mel

C
= 2.00 wme! -

c) A .00 M solution using 126 ¢ of calcium nitrate. CA CNO!,)L

MUK: —‘.Z.(E—ﬁ \/:—Q_ - 0'7(06 y\,u)\ _
164 .08 78 g /ol C boo M O.128 L
- 047é8 MO]

d) A 0100 M solution using 17 g of sodium chioride. N/ |

Mo«( = j_lj,:s Venn . 2.00 ’“°l‘ - 20.0L
S8, 2770 ol C  p.loo™y
- 2.00 el

e) A1.00 M solution using 50.0 g of copper(ll) sulfate pentahydrate. CMSO..‘_’ 5 HLO

y\,\(je = SOOC\ \/ . N . O mo
249 .62k 9/mo\ gj l ?2(; !\: \ = 0.200 L
= 0.200 mdl
f) a 0.200 M solution using 200.0 g of sodium sulfide. /\/az S
oA~ 2000 : 3 mo]
M iy Vep o282 g8
8. 04551 G/mo C  0.200™_

\

2.50:3 mol
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3. Calculate the mass of solute in the following solutions.
a) 750.0 mL of 0.500 M calcium chloride. Callz

ne C-V = (0.500 mol/ Y(pnsooL) = 0,375 et
/v[zxs;: (0.375 mo—@ﬂllo.‘?@‘?’"ﬁ/mol) = Hl.b g

b) B000.0 mL of 2.50 M potassium hydroxide. KOH
N=CV - (.50~ Y(3.0000L) = 71.90C mdf

rass = (1.80 mol V(56,105 4 4 fovio! D = 42l g

6) 250.0 ml of 2.00 M sodium sulfate. NazSOd
he CV = (2.00 Y )(02300L) = 0,500 mdl

mass = (0.500 mol (192,043 14 5/ml D= T1.04
d) 250.0 cm® of 2.00 M sodium sulfate heptahydrate. '/\/d2804_'7 HLO
n=C-V-= ZCQ‘OOMO‘/I/>(D.25(X)L> = 0.500 mo’
mass = (0.500 mo I 268 . 19015 /md) = 134 g
) 1500 dm® of 0.240 M potassium dihydrogen phosphate. K Hz FO..}
n=C-V= (0240 ™/ ) |.500L) = 0.360 m
'\16{55 = (92.360 wurQ ) ( f5&.0€55§fj/mol 7 = ‘7‘5{',07
f)  2500.0 cm® of 4.00 M potassium permanganate. KM/)OL—,L

n= CoV = (400 ml)(z.50000) = 10.0mA

mass = (10 0mA) (152.03395/mf )= |S20 9

g) 250.0 mL of 2.00 M calcium chioride. (4 ({,

n=C.-V = (2.00 ""°‘/,_,)(o.25c>0L.3 = 0,300 mof
Yass = (0.500 el ) ( uo.%néj/mé) > 5554

h) 225 mL of 0.0350 kmol/m® calcium chloride. (<. C (2

n=CV = (0.03500 ™Y V(0225 L) = 0.0078E /y/
(0.00788 m)(11D, 984 s/mt ) = .87 o

i) 3.45 L of 0175 kmol/m® sodium phosphate. /\/&5 POL/

n= c.J = (0115 Ma‘/,,)(qg 45 L) = 0.LoY ,V,u/
oS AT ’

Mass = (o. bo- M) H?’“f%@/mf) = :7#;%
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*4. How would you prepare the following solutions?
a) 1.00L of 0.500 kmol/m® MnS0,, using solid MnS0,e7H,0

NeC-V= (0.900 mt.)(1.00c) = O 300 rpt
Mass = (0.500 ppl )(217.108 86 4 /mel ) = 127 9

);.SSO?UQ }3Qj MVISOS"H'/;,O ) W, W 71'0 Ma,/(l [00 L % S/IA.A/%

b) 125 mL of 0100 kmol/m® Fe,(50,)s, using solid Fe,(50.),09H,0
n= (0.100™7.) (0.125%L) = 0.0125 m
Afw = (0.0125 MM)(ﬁbZ.ozz?)Zﬁ//w/) = 7.035

Dissolve 7080 Fe($0,)5 A0 i guugh e ter tonplee 128l 43 50

¢) 250.0 mL of 0.0250 kmol/m® Co(NO,),, using solid Co(NO5),e6H,0
A= (0.0250 ™) (0.2900) = 0.006 z(rqr/
Muss = (000626 el ) (291,084 66 aymt D = 1.€2 9

D;SSSZVC 1.823 CoNG3), *bH,O Tn Mwugkwé/(‘e., > mele 250.0mL S/‘n

d) 35.5 mL of 0.001 25 kmol/m> CI', using solid SnCl,e2H,0 el
-5
Nz (0,00 2§ ™Y, )(0.0255 L) = 4.4%« 0" mol

nuss= (2.22 w1073 w225 (oo Slogmet ) = 0.00 501 g
-)Issoz‘)& 0.00% 0\5 S\nCIZ° ZHLD e &mou{l\ Wher ‘v male 355 mLé?Sa/u%(nu.

|
(7) = 2.22%10 2 wol

&) B5.0 mL of 0.550 kmol/m® S0, using solid Al,(S0,),818H,0 .
n= (0850 MY ) (0.0550:L)>0.0302 mel (%)= D.0101 At

Moss = (00101 ) ( plb. 428 12 g/pk ) = .72 o
Eiss&u b1 Z“D 83 Al (<o 53"5”7/0 in eyagh

f) 225 mL of 0.002 OO kmol/m® OH", using solid Ca(OH),.
-y -
n = (0.002.00 ™1, Y(0.225 L) = 150 ¥ pof OH

rpss = (paswo 0z E sl b 0,617 g

(i): 2.25F /0,4/1‘//

Dfsso{ﬂ 4 0.067 g 4 Gulor ), ;. %WO/A oeter 7LU/’*’WH"€ 725l ol
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5. Complete the following table for aqueous solutions of glucose, CsH,;0,.

Mass of Moles of Volume of Molarit
Solute Solute Solution clanty
a 12.5¢ 0.094m 219mL O03ITM
b |q‘5q 1.08 mol

208 L. |[0519M
¢ | 31549 LIS mol 1.62 L 1.06 M

Y 1254
12015769 2/ |

= 0.0L94 ol C=n .0.069%mo) _

= 0,317 ™Y
V. o.oz4al

0) (102 met Y120.157 68 o/mel )= 195
V- = L0Zwd

% O~S|q N‘/l/ - Z.O&I/
A n= CV o= (rog el Y(ezl) = 115 wed

(195 et H(120.157 68 g/md) = 3156

©. A teacher needs to prepare 15 sets of solutions for a chemistry lab. Each se must have 70.0 cm® of 0.200 M
iron(ll) eulfate heptahydrate. What mass of iron(ll) sulfate heptahydrate is required to prepare enough solution
for the class?

Volume = <1‘5 sets Y70 © cms/se;:‘ Y= 1050 cm® - OB L

n=C-V=(0.ze0™mY Y 105 L) = 0210 md

= (el Yol wess )

fass v Fe SO, 0

_ 3(24- - 7R
(0.210 ret 27%W

Hﬁ&ﬁrﬁ 58.43

\)
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CV, = CV,

7. How would you prepare the following solutions?
a) 2.50 L of 0.375 kmol/m® solution using 15.4 kmol/m? nitric acid?

V,=CW, - (0.3’15"“‘/,,5( 2.501;\ = 0.09 L= 0.9
Ca (154 ol )

5> Disshe 0.9 ml M1sd HNOy in engugh water to nyale Z.850L sef

b) 45.5 L of 0.0375 kmol/m® solution using 14.6 kmol/m? phosphoric acid?
V, = ¢V . (0.0315 it/ E-RI _ D17 L
Co (_\""(o mo‘/u) -

) D?ss%t oW1 L b n \-kB\D(),F ‘i p/mfu(L\ water 1o el y< .S L fn.

¢) 500.0 mL of 0.500 mol/L solution, using 2.00 mol/L sodium chloride.

Vo= GU = (0500 ™Y ) (0.3000L) | pios L
Cv- 2..00 M\/L,_

2 Dissidoe ©I25 L (58 2.20 M Nal[ i e/ku@\ Wetey To noke E00.0ml st

d) 2.00 L of 0.200 mol/L solution, using 0.500 mol/L. magnesium sulfate.
Vo, = CWV, B (0.200 N\Q\/L)(Z,OOL\ _ D.OO L

> Dissslue 0.800L § 0.500M Md0y 1n amaghwater towske 2001 s n

) 50.0 mL of 0.200 mollL solution, using 4.00 mol/l. potassium nitrate.
\/7’:; C\O\ - (OZOO mo)/L36010500L3 . O wzso l/ = Z.%ML’
Ca 4.00 ™/

> Dissidoe 2.30ml § 40 vl XNO, in enaghuwseter tonele 00mL 0n

f) 150 L of 0.250 mol/L solution, using 15.4 mol/L nitric acid.

Vo= C.. . (D.Zsomo\/b)(\."aOL—B = 0.0244 | = 2¢ 4l
Cz (5.4 m"‘/p)

= D{ss&e 2% ml 1KY M Hl\)Og, ' 'WWSL‘ oufer omele [0k /g sitn.
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Vo  (a

&. What is the molgy concentragion of the nitric acid solution resulting from the mixture of 5.00 mL of 3.50 kmol/m®
nitric acid and 95.D mL of O. 80 kmol/m?® nitric acid?

Can = CaVa + CuVe (.50 = ) 0.00500L) + (0200™% Xp.0450L)

i}

Va+ Vi 0.005C0 d + 0.0450 L
= 0.0N%5mel + 0.06190 mol _ 0.0365 mol
0.100L O. 100 [
= 0.365 mo‘/L.

9. If one drop (0.050 mL) of O2DO kmol/m® sodium bromide ie added to 100.0U mL of water, what is the
concentration of the resulting solution?

CUz GVe ¢, = QY. _ (0200 ™/ )(0.0000%0L)
Va O 10608 L
L.oc « jo=% o, 0.00D 10 ’”"’/t__

1y

Vo %k
10. What is the conécm;ration of the solution that results when 250.0 mL of 0.400 M sodium hydroxide is mixed with

5008 mL of 2,58 M sodium hydroxide.
Cab = CaVa + CuVp - (0400~ H(0.2800L) + (Q'OOM‘/'—)(O"‘SOOOL)
Ve Ve D.2800 L + O.8000L
= 0100 mol + 1.00 mol - V.10 mo)
D.1S00L 0.1%60L
= .47 m0‘/,__

M. 1f 300.0 mL of solution A contains 25.0 g of potassium chloride and 250.0 mL of solution B contains 60.0 g of

potaseium chloride, what is the molar concentration of the potassium chloride solution resulting form the mixture
of solutions A and B?

C= dotl ool ot ol - bR wiss @504 KC
Yokl ot mel wass 74. 5513 9/pe]

= llll’f fyld‘e ICC/

-

~ o
Yot/ ved 0.8500 L Z‘O7M/L
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Va

Co
*2. Solution A is 0.475 kmol/m® in\/eodium hydroxide. Solution B also containe sodjum hydroxide. When 250.0 mL of
solution A is mixed with 400.0"nL of solution B, the resulting solution is O. kmol/m® in sodium hydroxide.
What is the molar concentration of solution B?

Co\b = CA\/A * CB\/b
Va + Ve

0325 ™Y . (0.5 )o.2800L) + Co (04000 LD
0.2%00 L + O.4000L

0.325 Ml _ O 1A wol  » (04000 L)Chb

O0.500 L
02\ mol = 0.114 mol +(o.4000L->Cb
0.0925 mol = (O.%ODOL) Cob
Qonzsml o (- 0,231 ™Y
O-4000 L-

Ce o
3. 5olution X is 0135 kmol/m® in sodium chloride. Solution Y also containeb sodium chloride. When 55.0 mL of
solution X is mixed with 125%1?01“ solution Y, the resulting solution is 0.185 kmol/m?® in sodium chloride. How many
grams of sodium chloride are contained in 300.0 mL of solution y?2

Calo = CaVa + CuVe
Voo v Vi

ObS mo’/l— - LO.l?:“:Dmo‘/L)(b«055O L) s &(O-lz5l——)

Iy

D.08%0 L +0O.1281L
ONS ™ = 0,06 42 ml + (0029L)Ch
O.120 L
0.0297 wol = 6,007 42 mpl + (o258l ) o

0.0223 ml = (00250)C [, ,
Ch= 0.0223 mol . n= v =(0.172 ™) (0.30000)
D 125 L- - 0‘0535,«)5’
- 00ng ™Y muss =( 00535 mi] Y52, 442 174/mol )
| = 3.12 9
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[ o
4. Solution A is 0.125 M spdium hydroxide and Solution B is 2.50 M sodium hydroxide. What volume of Solution B
must be added to 400D mL of Solution A if the concentration of the resulting solution is F%M sodium
hydroxide?

Ckb: Co..\/a +Cb\/b
Ve Ve

O.4000L + Vi
O.76M‘/L)(D.LEOOOL, +Ue ) = 0. O500 mol +(250 mo)/(_,>\/b

0. 700 mol + U75m°'/1/> Vi = 0.0500 mot ,,(2_60”“"{)\/;0
0100 mol = 0.0500 mo | = (z.26™'/ )V, (175 ™ol YV,
0680 mol = (0«760 mo‘/p> Vo

\/la; Oo(g50mo, _ ,
D150 ML/L/ = 0.8l L bz)go/uﬁm%

'S &
15. What is the cong;;ntration f a sodium hydroxide solution that results when 75.0 mL of 0.125 M sodium hydroxide
is mixed with 0.8 mL of 2. '5 M sodium hydroxide?

Cab = Cala ~ C\o\/g
\/A * \/b
(0125 ™ ) (D.01%0 )+ ( 2,569 )(0.0500L )

0D.0150 L + 0O.0800L

\

Colo

Cole = 0.009 38 mol + D.IZSmo/
b.125 L

Cobs = QJSLF mo |
D.|26 L

O% - 1076 =y J»O@ MC)’/L
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