
ACTD- BA SE C ALCULA TTON5

1. In eoch of the foltowirp soJutions, determine: i) hydronium ion concentrotion
ii) hydroxide ion concentrotion

o) 0.030 mol/dm3 HCI -r H+ + CL- s}aag a.cel

."  LH*J 5 O'Ozo 4

i) hydronium ion concentrotion " O.OBa H iii) pH

ii) hydroxide ionconcentrotion r g.3r 16-,rH iv) pOH

b) Q.t25 nol/dm3 HBr -r F, + t g r 
- g $,?.4g ac id

.,, E H'J = O, IZS M

i) hydronium ion concentrafiona2'i,25- f4 i i i )  p H :  O . q O s

ii) hydroxide ion concentrotion s $.ffi r to''t n iv) pOH :r tS , /

c) o.o25 mol/dm3 MOH NaOH + Nat + Ot{- -s{rorg k t(

, '. Cbt'l-J = O,o8/"'l

iii) pH
iv) pOH

d)

i) hydroniumionconcentnotion t 4.0 t tO'')N iii)

ii) hydroxide ion concentrufion : D , dZ€ 14 iv)

0.050 mol/dm3 h(OH)? Ca Lott ), * (az,

. l  Eo ttJ ,  2(o .og,o>

=  1 . 5

= 1 7

p H : t Z

pOH = l . ( -

t  7 6H- slranJ
3 }  0 . t o M

k+*

p H =

poH 5

u{a/ce)

i) hydronium ion concentrotion = I .O r lo'" N

ii) hydroxide ion concentrotlon > O,lO 14

0.1@ mol/dm3 Hzcos H?CO! * H r *llcoE

irtil 0, PQ o o

A a f + X + *
Ct O'l0O ''( t x

i  i i )

iv)

l 3

l . Q

ac;/

Ka., ttt 'JIucor-]
L Hra"3

i) hydronium ion concentrotion 2,l r to-.N 
O'r|ufr^

ii) hydroxide ion concentrotion 1.b t tO{'N iv) poH
Acid-Bose Colculotions - Answers - Page I of 9

4. ( , /O-8

2 / , ,  / O - 4

3,7
t0

4,tlx r0'7 : g)(4
66-Y)

4 , ( r / O ' ? =  * L

3
X =

x e



Ys,,

5.4 ,tT'z ' Cx Xr.)
b.tso - r )

i) hydronium ion concenfrotion

ii) hydroxide ion concentrotion

acid
b , z * ro - ' '

f) O.?5}mol/dm3 HCN - t^leah

t{,N e Hu * cN-
ia i l  O,z\o o o

A -r' {r ' tY

lt, 2'ZSDac 7 r
b

f f i - r )

9) 0.125 mol/dm3 Hl.loz - W(Lb aoid

l lN l r+ H{ ,  N0>- 
-7 'Z*16' {

o. tz f  o o
-X ttr, +l<

o.EfA tr x

Kr,"" Wln
LH N)nJ

{s.:f Hc.o;l
EHrC>otJ

Ko, f  l r*JtCN?

i) hydronium ion concentrotion t '7" lo's M ii i) pH 4.1

ii) hydroxide ion concentrotion 6.O . tO'o t4 iv) pOH 1, I

i) hydroniurn ion concentrotion Q,f t b''/tl iii) pH Z. O

ii) hydroxide ion concentrotion I ,l , tO''> /-t iv) pOH t 2

h) 0.150 mol/dm" HooccooH - vscaL &;cl

l {zCa9* + 
}.  

'  HCgol- (s.1xtr.-L )(o,tso -x ) :  x .
O . t 5 O  &  , !  o . o o g l - O , 0 S 4 x 2 r z- (  '

O , l ( f  - >  x  ) <  ) s x L  t  O . G ! ( r  - O . & e l

= CxXx)

b , 2  r , o ' ' '  = ,  K L
o'2<7)

1.5f,r lo'to a' * z

X  =  l . Z *  t o - S

= (x  ) ( * )
--

(0,lzS-r )
7.Zr p ' ' t  t -

o . t 2 f
l , o t . D ' 9  =  x z

x  =  q ' S F / o ' s

. -
(x 3 -O.Os* ! &0.6v ,z-C( )(t) (-o.out

X ,  -9"o6r l  !  O.  te?
z

k :  - O . l Z  o r  O , O b 1
--

0 .061 14 i i i )  pH l ,Z

t.6 rro'*r/.,1 iv) pOH to
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o o
l I  t r

x t

i) hydronium ion concentrotion O , OqZ 14 iii) pH | .4

ii) hydroxide ion concentrotion 2 ,rl xrc-t A iv) pOH ,3

2. Colculote [HsO'], [ClO+-l ond [OH-] in on ogueous solution thot is 0.150 /tA in HCIO+(oq). Is the solution
acidic or bosic?

ilC0,* >
D'l5O o o

o o't60 a.ta{J.
Eo uf , b,67 ,' to- "{ ̂4

A

t\ct>tL
3. Colculote , tOH- l, [K'J ond [HsO.] in on ogueous solution thot is 0.250 lrfr in KOH(og). Is the solution

ocidic or bosic?

koH ->  K '  ' oH-
0'?6o o o

o cizso o'zso

bHJ = o,25oM

f l t  o t ]=  O. t&[4

E\tor-3 = D.l5o M

Lv'7 : 0'2sol"1
(H'J = .f. OO r yJ'*M Rp.stc

4. Compute fCr."), tOH- I ond [HsO.] for o solution thot is prepored by dissolvirg 0.600 g of Co(OH)p in
enougilr wate* to moke 0.500 dm3 of solution.

CacoH-)- -) (4'* + /oH' ?t!t'.oo3i::!tqilbz o o
o o,u,bz zbw,z) fH"Orj = 5.o? * tO-tt H

M o [ .  D , @ q
- l

14.A,2 bbgtnwl Cr1 , O.ff i lomol : f i ,olbz y
V  o , S @  L
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i) 0.175 mot/&n' Hzsoe - tdgak acid

l-1160o* H{ " Hsog*
o.t'15
-) '

0.115 z

lG " tjltlgi.f
E llzs4f

1 . 3  *  t O ' Z  :  ( x  X r  )
( ol1s; \

(o.otB)(o 'ot ls  -x)  =  ̂ '

O , O O Z Z T S  - O , O  t 3  x  s  x a

o :  x z  .  o , o t 6 x  * o , o o z ? 1 $

{  '  - O . O r S f
2  L t )

x  =  -O.Otg  * -  
J  O.Oo" r ib1a

7

: = - o . 0 o 5 o r 6 . o * 2

= O.bg tO ro l



5. The pH of humon muscle f luid is 6.8. Compute the r,ulue of [HsO.] in muscle fluid ot 25"C.

f t { " o u ]  =  1 0 ' 6 ' 6  €  \ , L ^  l o ' l ^ , \

6. The pH of household ommonio is obout 12. Colculote the volue of IOH- I for the ommonio solution.

foH 
- ]  =  lO ' '  s ' l  *  D-z  V I  o . /  D .Ol  M

7. The pH of humon blood is foirly constont at 7.4. Compute the hydronium ion ond the hydroxide ion
concentrotions in humon blood.

f Hro *1 : Io-''4
:  4 . o x p ' b  M

fe,tl-] ,' K-
fu.o{

tJ

= l -0 /  lo-  '
<^
4,o * re-?

= Z-5 r to'7 h

The pH of the world's oceons is remorkobly constant ot 8.15. Compute the hydronium ion ond hydroxide
ion concentrofions in the oc@ns.

LU*ot] = lg 
-  8 ' ls fovfT =_Kg

3  1 . o b  r  l o l  I t t Ltto..t
I .O& lo- 4

g  _  , a

1.Oe. * tQ- |

6r;'cl
, l

nor n^41 I o  
- 6 ' 6

()

+ x
x

b
+ x

x

6,4C r lo-5 --* '

o,o?9()
|  . 2 1 7  *  l o - b  :  X z

x  =  l , l *  r  / o - 3

p l+  '  -  lo1  L t ' t {  '  /o - !  )
Ka -- (ttr'' Jfe-,U*OJ

tttc"Aso2l

t .+t  ,  tD-6M
9. Normol roinwoter hos o pH of obouf 5.6, whereas whot is colled ocid roin hos been observed to hove pH

volues os low os 3.0. Compute the rotio of [HsO'] in ocid roin to thot in normol roin.

l o  
-  3 ' o l . o ' J o ' s  =  g 1 g

Z.+* lc)-6
A I

/lc;c) r&in is ff(otC ,^"/''b 4oc: t;n't's ̂ ""|^:#tk
iorrt*/ tui.,

10. The volue of lG in water at 25'C for benzoic ocid, HQHeOz is 6.46 x lO-5. Colculote the pH of on
ogueous solution with o totol concentrotion of HGHaOz of O.O2@ /t/r.

l+ C1Hso, * Aro * ll*o' r C-rH5o.-
o , azc>o

- x
O ,o?no -v

b , + 6  r  r o - 5  =  C x ) [ x ) .
to o*aJ[,)"r,""" - Answers - Pose 4 0f e
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o.o too
-x

0.O'tt{: nc

V.o = to.sNllJlCruo--]
f t+orsN H "f

) - tYs = Cx ) (x  )

(o.o1oo -x )
(o .tot )(o .oltxt -." ) = K L

O,A} l o t t ' 0 , l c / ) r  =X?

O . xz +O.tOOr -0,OCs't0{l

o.tt()

* .a5*  p4  .  xL
X  =  L ,b*  l ( ) ' 4

? * ,  
-  t o l  I O . o s o c ;

=' l .st

Colculote the pH of o

.,., = FD.lt b.t)'-,J(,) (ooa-

z h )
x = -o,r,coyf,ff i i

z
X  =  - O , t 3 t o r  O . @ O L

r  lO 'u

*  to ' f )

11. Sulfomic ocid, HOgSNHz, is used os o stobilizer for chlorine in swimming pools.
0.0400 M sulfomic ocid solution given thot & = 0.100.

UO 3 S$Flz + [tO + OsS N *r- + HsO "
o+ x

,!

o
+r
{

12. ColculotethepH of on oqueous solution of 0.150,1 HCIO.

ftft). bLd € Cto- + &Lo ' Z.q  *  lo 'E= Kz
0,1&-x
o . tga

6
+ x

K

D
nrq

\

K.^. f tto'lfc,o!
f ttcto 1

2.aI ,. to-d . CrXx)

D'w4

o '€'0c,0 dn*)

tlA +
g ,9o1tl

- r

o + Hoot
o
* x

,(-

rt + A '
o
.. f,

x

?*=  
-  l o1La /  , to - ' )

4,>

13. Suppose two ospirin toblefs (1 toblet = 324 m9) ore dissolved in enough woter to moke 500.0 cm3 of
solution. Cotnpute the pH of the resultirg solution if lq = 2.75 x l0-5 ond the molor moss for ospirin
(ocetylsolirylic ocid) is 180.15 g/mol. Kq ' €$9tE4j]

2 Lablk ' zGz't) = U,t8 ny : 0.40 s z.1s^ ,of ylr)& )
rwl -- Q.b48 S = o,oog bomol asV:r;o ;oo;ct - y

t b . t{ glnol bns ^ pa)(o.oc:z 17 -r) , * .

C = Q,A.s3 aono) ? O.oo-l t1 l{ 1.16 , ' tg- l -  Z1{xf :5X = , ( l

O :  xz t  2 :15 '  tO ' tX -  1 .1€, t10-1

*= -rr t^,""t@rr.) tc,>cr F
z L t )

Y = -2.15r to-s s 3,1c, :  r  to 'v
-
.L

x  . ?  - 4 , 5 1  , 1 o - 4  O "  4 " g t
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Nq. CHaCco -t Nat * cLtscoo -

Ctl"coo+l = H* rCll.Cff)-
0 . t o o- x
D.IOO *X

l-?, r lo-s = Lx ) [z.oo "x )
Co.roo -  r  )

(o.toc.r -* ) (t.8 r to-s)' [ l  Xz.oO,^ )
t . t  n  19 '6  -  \ . e *  td5  *  3  l . oOx  *  x2

O  =  x z  + 7 , O O @ �  t e x  -  t . e *  1 0 ' 6

15. Whot is the hydronium ion concentrotion in o solution of O.Q875 M HCIO ond O.O55O ,l MCIOZ

t4. Whot is the hydronium ion concenfrotion in o soltrtion of 0.1@ M CruCOOH ond 2.0O l I\bCH3COO?

o
fI

x

2.@
t {

2 . Q t  x

No,Cl  O+ Na*  +  C lo-

l-lCto * p t
o,oL'l{ b

ag +)C

0,0875 -x )t

+ CtO-
o,cf,50

+ x

0. OSSO tr

Ko. ' fH-J [4oJ -
Lv{ctoJ

2.q ,  D-6  =  CxX
Gs-*)

(?,1* ro-.Xo .oe:6-t - (xXD. osso +r)
2 .5315  ^b1 -Z  j .  ! o ' 6y  z  O .O5rS iOx  +xz

0  .  xL  r  0 ,0  SSOx -  Z , f . g ' l <  x  tO-1

f, s -2,wot81-J(z.wu)24(t)e,2" rc')

2  C t )

[ ]4 = -Z.O@tg +

7

X  =  ^ Z . O ( 2  o r  n . O o * l o - 1

Lil"o'3 = 1.o , ,o-7 M

f : - 0,059: /lorxco)-.t(,X.2 3;315*oa)

z  Lr )

!X s - o,O5llot 0 . o o 3  O Z {

2
(  :  - O . O . € I S , D  + -  D , O 6 5 O

z
x  a  - 6 , 0 5 5  o v  4 , 6 * l O - 8

fHro*] 3 +b . ,0't e

1.oAb17Z
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? What ie the hydronium ion concentratr ion in a eolur ion of O.OB75 M HCIO and O.O55O M NaCIO?

rl|to + Hro + ll"a' + etl 
-

0 . 0 b 1 5
- a

o,00'75 -x

o o -0550
+ 7 + l

4 0.0550 +/-

2 ,1 .  tO- b = (x |  (o.osgt  -z \
( o -oe15 -x)

(2,q ' D-E ) (o .ogts - r.) - (*Xo. osSo I x )
2 .5315 ' k f l  -Z ,7 . l o - c f .  =  o .o \ \Ox  r r y - '

O  =  7 v r O , 0 t 5 O t  -  2 . 5 3 1 5 .  t O - ?

,55Tttttttttttttttt�15 . rcA )
z 0 )

/ ( =  - D , O 5 5 o  J  0 , 0 5 5 1 ' ' .

ILtut'l yr,ry

a = - o ,o55 or 4' (/ ,' /c)-6
-z

Calculate Ihe ldsO') in a eolution thaT, ie 1.125 M CH1COOI' if enouqh NaCHsCOO ie added to make
the eolution O.5OO5 M with reeoect to the CH^COO'?

CtltUoH +
1 , 1 2 5

- *

l , l z 5 - r
+ * rr"

Hro + cHscu)-+H"o*
t 3  0

0 ,5005 t"

t . 8  x /o -5  =  (o .goOS) (x )
l . t z5-T

[ t  ,8  ,  /o -  tX l  ,126 ' l  )  =  D.soesa '

Z  .  OZ { ,  l c l - d  -  1 , t , ,  l c : ' 5  a  -  C ,6oO1X

Z . O Z S  ,  t O ' 6 =  0 . b O A L * ? , 2 *

*  =  4 . 0 + a  r t o - {

L Huo'J4 . 0 * t o - s M
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,/n( t 1  )
-fu. 

A eolution wae made uV to be O.1OO M in chloroacetic acid (l,C2AzOzCl) and aleo O.OO2OO M in
eodium chloroacetate (NaC2H2O2C|). The Ku for chloroacetic acid ie 1.36 x 10 ", OeNermine the pH of
the eolut ion,

lI CLHLj.CI , HzO € HrO* + c-HrO-Ct-
o .  t o o
- 1 C

O, too -X

6 0,602 oc)
+ ^ l + ^

14 0.oozoo 4{,

(o,f f ioo -t  )(t-b ,  p-t) = 0.t00 /- + xL
t . 4 { , / o ' b - l . 6 , l o -3 /  e  e , l o0 *  *%z
O . N z  +  O , . O O  0 t 8 r y  -  l , r / V , / O - h

l"3b ,  lo '3 = G(. )  (o.oozlg_-a-)

ptl :  
f f i . , t . to-s)

- i l  -
r t ,

=

(O,oot 36)(0, W) -x> ' O.oozoo *. t -t(z

0 ,OOO 136  O ,& l  3b  x  =  O .d ) z  N f -  +  1z
0  =  X z  +  O , O o 3  S b  *  O . O O O  t S 6

" f i  =  - 0 . 0 0 3 3 b lJ b,oos ab)- - &)0 )(- o .@o t3a )
L z)L' \

r / , , =  -  O . o O 3  a 6  :  O ,  0 Z Z 6 6 K  s  - O , O l 3 5  o r  O , O I O /

f, 
z-

( tt h Find the pH of a liter of solutrion, in which ie dieeolvea O.OBOO mol of HC?A1O? and O.IOO mol of
NaC2H50.,

tK.Fl"O.* Hr-O * H"O* 1C.t{.Or-
o ,Dgoo  o  O . rco

I  + 4  F *

O , ) W O  - 4  1  O , t & * l

1.6 -  lo '5 - f r=

l =  - D . r b  o t b L  O  . t 0 o  0 ! 7
- z

.7 i=  t  0 ,  lD  w t .4 . lo-5

loc (o,otor
(o,  too - t  )

h\ (o l ,n  n)
(0 ,0 fu0 -V )

o b tJ@.w oa)'-10Y4.v't'to1
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HcooH I
O.  o1  t7

-1 t

o-o4l? - r

H-O + HsO' t HCo6'
o o.oLQZ

+a +1.

* o ,02q2,

€ 1

Lttcoo{{J 
= blrc\( zso.)

@.()
= O, Or+ l7 t4

l - 4

lWutoN"l  = (O.OW XSS.o;L-  '  
66 r t

= o.ozqz A
-:'

Q7= CrV ,
v L

I  ,6 ,  to '(  € (r .)  (  o ,ozqz *x)
( o.o4l 7 -x)

(o .o1 t7  -x \U .g  , to - ' t )  :  ( * )b ,oaz f i )
7 .5  x  l o -o  -  1 , 6  *  t g ' (  7 ,  e  o .Ozqz r  r  a . .
O = K z  +  O , o Z 1 3 1 - Z . 5 -  , l O Q

( z  - 9 . o r q 3 " J

f z>
) ( =  - D , 6 z Q 3 ! -  o , O 7 q 1  q  =  - o , o z q Q

orL' -  z.sT{ to-v
A. IOO,O mL of O.3OO M CAyCOOH ie mixed with 1OO.O mL of O.4OO M CH1COONa. Determine the pH.

"K ,  =  '0 ,20
6Y

1 , 3  *  p ' 5

^i l-r " -
=

-loa (z-S , rts-()
_-#

t4

=w
.J(,  = - 0.zoo ote ! r  t(O.zoo oE)'- 4(r)(zn .10-b

? 0 )
a 2 - o,z-ocl olB ! o, zoo o*.5

<t- 

L

,a^
/ E l
(  l  r /
\--/e zb.o mL of a o.1oo M HcooH ie added ro bb.o mL of o.oboo M HCooNa . Determine the pn.

CtluCoOtl ,  H.O * Ctluyoo- ,,1"O* \ tCUrUoftJ= (o.aoo)(roo.o)
O,t6O O.?nO O I  t z&.o \
' ? (  t %  t ^ r  )  

-  o . [ 5 o P 1
A  r ( A - 4  A z n h + . t t  z  (  f r l - n t t r l l -  ( a t a o \ 1  l a O ^ o \
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