In Class Exercisefor Chapter 15

1. Determine the pH for each of the following.

a.) 0.500 MH,SO; with Ka; = 1.5 x 107 and Ky, = 6.3 x 10°
H; 905 = H ) + HSO;

3(q)

H2 03 H. (aq) HSDs_(aq)
I 0.500 0 0
C -X +X +X
E 0.500-x +X +X

- [H(aq)][H a‘”} =1.5x 102 =X - x?+ 0.01%- 0.0075
[H,05 | ' 0.500- x ' '

[Hi ] =7.94¢10°M = HSO, |
Since this is a polyprotic acid we are not doeke y

HSO, ) = H ag) ¥ i
— + 2—
HO; ) H o) Dleq)
I 0.0794 0.0794 0
C -X +X +X
E 0.0794-x 0.0794+x  +X
SOz
a2 = oL (aq)][_ o] _ =6.3x10° = LOOHFXX_ Gince 16<< 18
[ HSO; | 0.0794-x

[Hig |=7.94< 10°M 0 pH =~ log(7.94 18 ¥ 1.10
Therefore, the second deprotonation does not gignily contribte to our pH

b.) 0.300 MN&SG;

SOl + H0, = OH ) + HO;
2_ —_ —_
ng(aq) OH(aq) HSDS(aq)
I 0.300 0 0
C -X +X +X
E 0.300-x +X +X
14
K, = =110 5o, 907
K, 6.3x10
OH H 2 2
o = _[OHiw | HOu | =1.50x10" =— > ~— since 10 << 10
[ (aq)] 0.300-x 0.300

[OH(, |=2.18<10°M 0 pH = 14+ log(2.18 TOM 3 10.34



c.) 0.300 L solution containing 0.500 M NaHSé&nd 0.300 M Nz50;
HSO; ., = H ) + 050

(a) ¥ Faa0)
SO
pH = pKa+|og£—[ S(fq)} J
[ HSOs) ]
0.300
H =-log(6.3x 10° }+ log ——
P 9 y Q(o.soo}

pH =6.98
2. Determine the molar solubility for each of tiedwing:

a.) 0.500 MPbb with Ksp = 1.4 x 10°

RN 2+ -
Pbl "t Pb(aq) +2|(aq)

2+ -
I3b(fﬂ1) ! (aq)
I 0 0
C +s +2s
E +s +2s

K, =1.4x10° =s( B)’ = 4°
s=0.0015M [Pbé;)J= 0.00181 & [|(-aq)]= 0.003D1
b.) 0.300 MHI
Hl gy = Hig (g hence[H(;q)]:[l(;q)}: 0.30M

c.) 1 L solution containing 0.500 Mbhk and 0.300 MHI

2+ -
I3b(fﬂ1) ! (aq)
I 0 0.300
C +s +2s
E +S 0.300+2s

K, =1.4x10° =5( 0.306 8)°
since 10 << 100 - 1.4 16~ 0.0980 s= 156 14

7
ck assumptionMx 100% % 10 %
0.300

PR, [=16x10" M & |1, |=0.300M

3. . Calculate the pOH and the concentrations|dfegcies in a solution prepared by
mixing equal volumes of 0.2 M HCl and 0.6 M$0, (Kaz2 = 1.2 x 109).



we have two strong acids which completely disseciat
HCl - H"+Cl™ andH,S0, - H" + HSO,
_1Lx0.2m +11x 0.6™ _1lx 0.8 _

2L 2L
since is a polyprotic acid we udee equation below to determine eq:

HSO; = H* + S0

Initially: [ H" | =0.4™ and[ HSO; | 0.32

HSO, H Sela
Initial 0.30 0.4 0
Change -X +X +X
Eq 0.30 - x 0.4+x +X

+ 2-
K, = [H[jgosoj‘ ] - X(OO'34_+XX) =1.2x10% _ X2+ 0.41X—- 0.0036
; .

_ -0.412+,/0.412- 4 J(- 0.0036
- 2
[HSO; |=0.3-x=0.29M - 0.8

[H"]=0.4+x=0.401 — 0.M
[ SO | =0.00v
POH =14~ pH =14+ log H" |=13.60

X - X=0.0089 o= -0.42M

4. What is the pH at the endpoint for titratior0a20_M solutions of the following:

a.) CsHu:N (piperidine — K = 1.3 x 10°) & HNOs

When we add equal amounts of acid and base tlaey cempletely to produce
salt and wate€,H, ;N +HNO, -~ CH, NH*NO,orCH N+H" - CH NH"
Furthermore, addition of equal amounts will cut concentrations in half. So,

we start with the 0.10 MC,H,,NH " in water.

CHNH"+HO=CH, N+HO"

CHuNH™  HZ C.H,N

I 0.10 0 0

C -X +X +X

E 0.10 - x +X +X

14
K, = L0057 gu
K, 1.3x10
X2 2
K,=7.7x10% = ~ since 10° << 10
0.10-x 0.10

[H*]:S.Sx 10'M O pH = 6.06



b.) NaHSQ (K, = 6.3 x 1¢°) & NaOH
Similar to the last problem in which our adtB8O; has been completely

neutralized by the hydroxide. So we have 0.18®f in water.
SO +H, 0= HSO, +OH"

0 OH" HSO;
I 0.10 0 0
C -X +X +X
E 0.10 - x +X +X
14
K, _& _% =1.6x10"
K, 6.3x10
X? X
K, =1.6x10" = ~ since 10 << 10
0.10-x 0.10

[OH™]=1.26x10'M O pH = 14+ log 1.28 10)= 10..

c.) Ba(OH) & HBr
Ba(OH), ., — Baj, +20H,

HBr, + Br,_

(aq) (aq) (aq)
the rxn is really btwiH ;, an@H

H(aq) (_aq) - Hzo(|) pH =7.00

—»H

+OH



