
N4[onaniry
1. Calculahe the molarif,y of the following aolutions.

a) 825 cm' Lhar contains 3o.o g oi aceric acid. C f.LC OO tr o( ilCrl4eoz

r v d ' W 1  ( =  o . S o o , * o l  _  r
b(s 'uz6bg/^ul  # 

= o ' tocbd/,

= Q.5OO rn t l

b) 2O5O cmb rhat canf,ains 49.O g ot phoophoric acid. H "eC*

nr) , 14.0 q

n.q1{B6yn/ c= "# = o'z+'t ̂ otl-
i O, boo^,r(

c) 1.5O dmz Nhat conbaino 1.O g of poLaooium hydroxide. Yb H
0 - o t 1 g  ,  o , o l z ^ ! Lq,l: ry c*-- @^^4 => W^.P/,

&,fsg"4 gf,#{Vlaot T.1CJ;\
= ffi2f.1 n u(

O .  O  t ? 8 '  n n o l
d) 5OO.O cmu xhat contains O2.O q of calcium nitrate, 4^( f.JO 3 ) z

,n/.  '  ez.c.t  ,  e= c .$ac mol . / ,
tt r+.ozr0g/^,/ 

o sooo t_ 
= 0.911 *d/-

= O ,5oo'r u{

e) 25O.O cm'r,har, containsSO.O q of coVVer(il) sutfate penzahydraxe. C*SO4 5t+rO

r v u ( "  %  L =  O . z o c s . . |z+q","i;g m,l ---+' = O ,Z ol '-ot4-

= o .zoo ry i l  
D 'z5oo L

f) 1ooo.a cm'Lhar conraina116 q of sodium carbonare hefiahydrate. ilO.COS,7 HLO

n l 6 l ' r y  c ' g ' ? 3 ! 4  =  D , B o o , , . ^ , ^ o t / t -'  
bz,ogsl gt^ol t-oooo L_

;  Q .bOO ruZ

q) 2.OO Lthat conf,ains 36.0 q of gtucooe (CaHeO;.

, 6b.o aMr-- ffiibLgt*J
(! = OrZoQ -t - D, C qq"t n'ol /t-

L.OD l -
= 6,LOO *a(
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2. Calculate f,he volume of oolubion lhat can be made trom each of Lhe tollowina.
a) A 2.OO M solution uoin6 BO.O 6 of oodium hydroxide. t{AO 11

ryd( = ffi'o q

3q.Tql'l lgtn/
V t - L  =  7 . O O ' ^ o l  =  I , O O L

C z-oo 'wt/u

'  2 .DO nol

b) A O.5OO M oolution uoinq BO.O q of oodium hydroxide. N A0 l+

v,rl = gO.c:,luu- 'ffittg/*ot v--t = 
#{*lu,r: 

4.oot-
: Z.OO n4c(

c) A 6.00 M oolution uoinq 1ZO g of catcium nitrate. U }JO ,) _

u o L - -  z b I  V , 4
t(,.f . og7& fl/mol r- bffi 

= o.tzry L
= DJb9 nto I

d) A O.1OO M solution uoing117 q of aodium chloride. XIACI

l /  = g -< Z.oC ^ol
zllgln l 7 

-- 
Drco *iL = 20' o Li l"| = ry

5t^+t+

: 2.oo rvr(

e) Al.OO M solution uoinqSO.O q of coVper(ll) oulfaLe Venfahydrate. C4SO.+' 5 HzO

\& = so'o"r 
,.b E /,n�ol v =L -- o = o,zoo >

'  
z+q.b?.b g/nol e r_oo m \-,,

t O,ZOO r\oQ

0 a O.2OO V ooluf,ion uein42OO.O q of oodium sutfide. XlarS

rqA- ?oo,o 1 ,, v= g 3 ?,sb3 ',o.l _-lO,Or+SSt g/^ol C O .?-oO ^ot/>

7  2 ,5b3  n t l
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3. Calculale Nhe maas of solute in the followinq soluf,iona.
a) 75O.O mL of O.5aO M calcium chloride. Cr-L(u

Y)= C.V .  b  .5oO mot / rXO f  5oO L)  =

p4o.si = b.gts rruat ) ( rr o-ag-*3/no!) €

b) 3OOO.O mL of 2.5O M potaooium trydroxide. KO H

r)= C.V . (z.so "ar/t-) (g .a)oo L-> = 1,AO ,nr!

t(aSs : (l .W ,r*A )( S L. tol G4y/not)- = +Z 3
c) 25O.O mL of 2.OO M sodium sulfar,e. n/ArSO+ \

11= C- /  =  (z .oa ^ot / ' - ) (o '23 'oO u)  = '  O '  5oO nol

/4(tss = b ,soo ,,-t)( tq z ,o+3 t4 3/^' /  )  = 1 l .O 3
d) 25O.O cmb of 2.OO U sodium sutfat,e hevahydrat". lk rSO+ 

'1 HrO

m 7 c .v = lA.oo ,-d/t_) (o.>;3c.) u) = 0, Soo ̂,/
qass = (o,soo ,nol )( ztZ, r5ol5 l^,1)

e) 1.5OO dmb of O.24O M potaoaium dihydrogen Vhoophate. K l{z (Oq 
A

11 3 C .V = LO.Zq o rctlu)L l.3oo .) = O sbo mo(

y^ss, (a B{ocs ral ) ( tSL. oL 5 sfu1,*rt ) = 19' 0 1
f) 25OO.O cmb of 4.OO M potaooium ?armanganar,e. Wn)r+

n= C.1/ , L +. oC, r*l/u) h.S(sooe ) - / o' o "1'(

co, t15 ̂ ot/-x s .f5 L) =

bo4 ry,(\ ( ifeX€$] C*( )

0,3'75 n-(

4 I , b  3

IS?D3

O , 5 O ( S  , /

:  55.5 j

=- 0, (X)? e& ̂ f/
gt,l-3

0, bc4 qJ= r e

n4^cs i (,0. u ̂ rl ) ( ts?' "Oz3q I /^"! ) -
I

q) Z5O.O mL of Z.OO M cataium chtar ide. CoLt 7
r t =  C , (  =  ( z , o o t \ o t t L _ ) ( o . ? s o c s t _ )  =

\as = (o,Soc: ' . .e>( trc . qe4J/^"( )
h) 225 mL of O.O35O kmol/m3 aalcium ohloride. C<C( -

n= C.V = Co.o :sco ' ,^J/u)(o .ZzS L)

(o,oo) go ̂ ,1) 0 t  g ,  qe4 A/"*(  )
i) 3.45 L of 0.175 kmot/m3 sodium Vhoophar,e. tar(Or/

n _ _  c _ t /

rt4esS 2

=

I A

'- 9=cLCl--
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*4. How would you ?re?are the followlng solutiono?
a) 1.OO L of O.5OO kmollmo MngO* uoing oolid MngOooTllrQ

r)= C./ = (o, scso *'(/-)( t.oo u) = a *sa "r"/

\as> 
= (o.soo *d )(211, tosSbg/no(.) = 84 9

)issfZ,e lsb l'lnS0r'1tl>o ;n ur,41- ,-b-lz"'lo ry^lu LoD n  ,  / ^
L dA Sor Lflar<-

(J

b) 125 mL of OiaO kmollm3 Fe"()Oo)u uoing oolid Fer(9O)"oQHrQ

n= (0, rlonolt) (o. rZ5 L) = 0 ,Otz4 rv1,,( ,

\od 
= (o ,o tz |  n4/ )k t "z .oLZsZ3/"* (  )  -  1 'o33

) ;oofun 1.05, Fer(Sc,u) r, 4 #rO, n u1daLKk,n> (e, b *Pl, I Z{^ L /3 SJ'n

c) 25O.O mL of O.O25O kmotlm3 Co(NO")v uoinq ootid Co(NO")p6l1"e

^ = (O .ozt io  ̂ ' tA)Co ,zs).) = o.o}b z{ "1J

rul&s = ( olx6z{ rv?l)( Zq t .Og* b6 glrwl ) = I  "gZ 5

)isfre l.gZg Cotr.lQ)r'bL+rP in e,w**r*", \a ,upJ,n LSo.onLs('n
d) 35.5 mL of a.OO125 kmollms Cl-, uoing eolidOnClro2HrO

11 = (o , oot L{ *")/-)[ o.o +35 u) = * ,tt ' , | t

f lass= (z-zz x ro-3 ̂l)( 2-75 ,6+1eU-1p.e)

)isstfoe 
o.oo3ot5 sncl .,Ll)roin gnoKh att, *o rv.ts,-l* 35,snL[s/'"1-+'"'-'

?  O . O l O l * 4 ' (

e) 55.O mL ot O.55O kmol/mz 9Oo'-, uoinq oolid Al2(9Oo)"olgllre o^ z-

v) = Lo.rso wpl/u) (o.ossc: rL ) ' o,o3oL ^"1*C)

q&sr*  CD.oro r  nt l )  (  o  Ub.+20 123t , , ,y '  )  = b,129

)is.,Ilr. blzlt7 Al,(so* ).'I b\r) ;n ovln{h
f) 225 mL ot O.OO2 OO kmollmz OH-, uoing ootid Ca(OH)r.

{b = Lo,ooz-oo (wttu-)(o,Lz;l) - +,5O ,< Q't Nl oH- (*.> = 2'ZSr rct 'u*n/

ftlost ? 
b,US,,o-* )( 

-l q, oqLbT 3/r*l> 0, Ctlbl 3

Druofu 4C Olb? 5 td Q,[oa), in *trw{/, Nc-/2, ta yr/"r< zz{"-/*y'":,

A t '  I

p 's  - i '  (Z)  =  2 ,  22,  to- t  ̂ o l
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5. Com the followina f,able for aaueous solutions of
Masg of

9olute

Moleo of

Solute

Volume of

Solulion
Molarily

12.5a 0. ou1+- 219 mL o 3 t 1 M
l Q S a 1.Ob mol 2.o8 L 0.519 M

3 l s a l .-15 not 1 . 6 2 L 1.Ob M

r u  nv 6 t  ' 1 2 v 6 .

A

b

C

a) !3341 = o ,0b14 ftrol L--rt* , c.o61,f n:)
tLo, l61b0zml 7 O z,1L

b) [r .oe """ /  ) [ teo.tn oO Jl ,*" .Q),  95 1
\/= g 2. \-Ot, ,-J,

e -  F v r ;  Z " o & L

:  0 ,3 t1  w l / , -

c) n = C-J = C t.O& ,,*t /1_) Cr -6ZL) ;  l , -J5 "4r l

( t " ,  {  ^ , -N )Ctto,  15} bg b/^"8\  I  315 1

6. A f,eacher needs to ?repare 15 seYs of solutiono for a chemiotry lab. Each oe musv have 7O.O cmz of O.2OO M
iron(ll) oulfate heVEahydrate. What, mass of iron(ll) sulfahe heVlahydraf,e io required lo prepare enough solution
for the claos?

l/Q.n,,^. = (rS seft Xlo d cr^>/sel ) = lO5O Lr^3 : I.o5 L

v) = C. V = (0. zoonno\/r_)[ t.oS L) : O,el o,n,(

Mt+ss =- brl ) ( ^r( n/w€$ )
( - F\SO +, li{,Lo

5s,43= f f i ,J
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C,V,
7. How would you ?re?are f,he following oolutions?

a) 2.5O L of 0.375 kmollmb aoluf,ion uoing 15.4 kmollm5 nitric acid?

V-= ry, = (o.er s *ol/L)( z. sou)
L 2  

{ r s ' ' " + n n o ' z - )L

) );ss[?, e Lo.1 ,t $rs+ [4 HNos in enougJr' t^ra*e r 1o ru,1at<.0 Z-6ou s('n

b) 45.5 L of O.0375 kmollmz eoluuion uaing14.6 kmol/mz VhoeVhoric aaidT

V u = g ;  
= -  O , l I 1  L

cz-- C r {. c" mot/u)

=) );ssQyc O,ttt L t..t.b n *=PA, i^ etwr,$,nrJerb rrPk! $5'fL #'n'

c) 5OO.O mL of O.5OO mollL eolution, uslnq 2.OA mollL sodium chloride.

Vt-= ry  = 6p.+oo-" t / r - ) (otoo" t ) =  D . \ 7 5  L
Cz*- Z.O O N\/t-

a )l.ef, e c,tzb t- B 
z.o0pr tr)aCI;. Q,twu(t^rorafa, lo nldl,4 Coo.o*L .4'n.

d) 2.OO L of a.2OA mollL oolution, uoinq O.5OO mollL magnesium sulfate,

v, = Q,U,. .i b--rc a/)(z-*) = D,@o L
c 7 - (o ' f ,oo "-l l  >)

) )lssa{.se O,fiOO L f,fi 0,5o61.4 $g9., in,e,,nn{1-pp*c,, \trq>tu 2oOv s( n

e) 50.O mL of O.2OO mollL oolution, uoinq 4.OO mollL potaooiurn nif,rate.

{o= C.\) ,  -  (o.zoctot l ' ) (o,of,r ,D)
=  O . ( b z S O L  =  Z . S C , ' * L-

Cz- +. OO lv.or /1_

=) )i.sl lr" Z.5O,nL 8.t m *I, KrrJOS in tnnot^gLwel<n b^tb &O^LQ^

f) 1.5O L of O.25O mollL eolution, uoing15.4 mollL nitric acid.

Y z-= C,. V. : ( O,ZSO mol/" X t ."iO u)

Cz-

=) Di ssLoQ z{-4 uL l(4 M r{il0. in uno*6h,,a}* +owb l'6DL/6s/;'
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Un C*6' Whaf is lhe mol4y concentra/.ion of Lhe nitric aaid soluf,ion reoultinq from the mixture of b.bO mL of ZbO kmol/m3
nitria aaid and 9bb mt ot O260 kmol/m3 nitria acid?

Cav= GVa "Cvla = Lg,rc *d/rx D.u)loor--) + c.zoo,d/,_xo.oaroL)
Vr- + Vr.

O . o t - t 5 r n o l  t  0 , O t 1 O m o l  0 , O 3 b 5 ^ o l
0 .  t o o L  o . t o o  L

sodium bromide is added W 1OO.Ou mL of waher, what, is Nne9. lf one droV (O.O6O'nL) of O2AO kmotlm3
concenf,ratlon of Nhe resullina eolution?

C.\,7, t C-J- (o.zoo -.ot/ \(O,O o ooso L)

0 .  t o 6 0 5  L
l . D (  n  / c - +  o { o. oo D ro nnt/r_

10. Whap io the congenlralion of :the solu:tion that results *n"n Z{Ob mt ot O.#ttA sodium hydroxide is mixed with
roYb mL of 2,86 M oodium r.yaro*Ju

CaV = C^Vo- + Cr.y'g

Vu V v o. 500C)L

= \ - tO 'u r ' l
0,'t5&L

=  |  + l  m o l tt "  I  I  fL -

11. lt 3OO.O mL of aolulion A aonlaina 25.O 6 of potaooium chloride and 25a.O mL of solution D containo 60.0 g of
poLaooium chlorlde, whaN ia ihe molar concenlratrion of lhe potaooium chloride solution resulf,ina form the mixf,ure
of ooluNions A and b?

( = *otJ rno\
---^.-
*ota! va{ LMt(- Uass 1 ' l .5St3 J / r * l

0.2600 L  +

= O.IOO r?1ol  + I ,oO rrnol

D.?50r) u

-h*^-A ,*! = Jn^I (wtss

2 ,o1

=

m a [  /
/ t

1--

l ,  l4 ,w( K.C(
C= l"|", '-ol r l

l. \Y rvro l
-

0.55 oo t--
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0 ,z l l  r " ro I  -

o.c)925 mol

O- mz3 ,"*,1

C V n*12.9loluf,ion A is O.a73 kmol/m5 in godium hydroxide. 9lolu1')ion O also conlains oodl4yt hydroxrde, When 25O.O mL of
solution A is mixed witn 4OOYOht ot oolution b,lhe reoulLin1 solution iu O.YBi.ol/m3 in oodium hydroxide.
What is the molar concentration of solulion b?

Cub = Co.Va * Lv\/ a
Va * Vr,

o,zzs *d/, = (o..ns ̂ tr)(ol.5ooL) t C, (o,*oa> L)

O.3ZS rvol/u =

O,Z5oo t- +- O.+O:PL

O.l lq " ' "o l  + {o.+r :oo L)Cb

o.b5c'C- L

O.t tq ,nol  + (o.+ooo )C"
= (o .n od) L) Cu

=  C v
O. .tOD O L--

C-v  =  O ,231 ^or/,

Cc- - Vo.*17.)olution X is 0.135 kmollm" in oodium chloride. 1olution Y also containo sodium chloride. When 55.O mL of
solution X is mixed wirh ZSYrPof solutionY,the reoultinq solution is Ol66'*mol/mb in sodium chloride. How many
qramo of sodium chloride are contained in 5Oa.O mL of oolulion y?

Ca.Vc
Va. {r Vro

O.\bS ̂ ot/t- : Lo.13g ̂"'/r)(6,65s6 r-) + e (o.zsL>

O.lb{ r*t/L =
c , D 5 3 O  t -  r  O , r z 9 L

0,Oo 1*Z rxol & (o.rZ3t-)Ca,

o " t t o  >

7 'lz nol +- lo.D5t)co

tz1 t-) C,"
Lut 

t

n , c.v =(>, p& *ot/-) (o,zocx;r\
v 0 '  o iJ$ no I

\ass = (b.o r,35 ̂ ,/)GZ , +tt 7 77g1,wt\
=  3 , 1 L 3

0 .oL11 rro I = O. Oo

0 ,0  ZL3 -o l  =  [O.

C v =  o . O L Z 3 - o /
ffi

= c,r1 o *ol/u
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Co. C''"*14.1olulion A is 0.125 M ogdium hydroxide and 1olution D io 2.5O M oodium hydroxide. WhaL volume^otgolutian D
must be added ro  OYb mL-of Solution A if f,he concenbration of the resultina oolution iu f.f*U oodium
hvdroxide?

Cnb'  CoVo +CoVu
t/o ,r,/ to

1.15 r'"ol/L -- (O.rzS *r?,-) (o1,mO u) + Q.So 
*d/u)V,.

t-r.'"' 'r) (o.+ooo, nvt : :"r7orJou j" t *(z.s mdTr)/a
O,1OO mol - [t.f5 

-{r) V, = O,Cy,oo rnol ,b .So *,D1,

0.100 r "o l  -  o .o50c  ̂ o l  s  (z -* rnot /L)vu _( t ,15^o, lL- )V.

0 , 6fr ma | = L)Jbo ̂ o,/-)V o
V n ,  D . b f i ^ o l  =

o , 1 s o ' � * Y L o ' B b 1 L 8 $ / " { - ' ' � ; b

Vn C.
15,  What io lheconcgnt ' ra l ionp f  asod iumhydrox ideoo lu l ion f ,ha l reau l tnwhenTS.O-mLof  O. I2SMsod iumhydrox ide

is mixed with 5d.6 mL of 2%b M sodium hvdroxide?

C'Ja
V a * V u

D,O't f ) )  L + O.o500t-

CoL ' O ,OOq 3& mol |  0. tzb *ol

0 t z ; L

C  t l .  z  O . l 3 +  * o  I

o. t2-5

Ca" = l ,O1S -) I ,Og ̂o' / ,
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