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Chemistry 12 Worksheet 4-4—Ka & Kb Calculations

Chemistry 12
Worksheet 4-4
Ka and Kb Calculations

Name KEY

37 Due Date

Correct and Hand In by

NOTE: For this worksheet, you must show all of your steps in each calculation. State any
assumptions clearly. Make sure your answer is in the correct number of significant
digits as justified by the data and make sure your answer has the correct unit. You

are allowed one set of corrections.

1. Calculate the [H30"] in a 0.45 M solution of hydrogen sulphide (H»S). (3 marks)

HyS+ H,0 2H0t+ Hs”  Ke: gg_,jo‘ggusj : o,;; . /@.@m—x %0.45)

0.45 (o] o
=X X +X Ke T x* W=0.45ka > Chotlex = Was(ixio s
bt R s ¥ = 2.0236x10°+M
@ Answer ["30‘3 > 2o0X|0~ +M
2. Calculate the pH in a 0.60 M solution of ammonium chloride (NH4Cl). (4 marks)
R A
NHjt CI™spectato
I'\;Hf*Hao Z2 Ha0"+ NH3
9.0 o 10 | Keethodimhs] | x2 (e o0
- X +% +X £~H4+J 0.60 =% . —
040~ % X o ~
Ka & x* > x*: 0.b0Ka

0.60
@ [Hz0'3= x < \o60(54x107")

tl = 1.833x10°M

7 Answer LOH = 4.7 4-—
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3. The pH in a 0.25 M solution of the acid HBrO is 4.65 . Using this, calculate the value &
of Ka for the acid HBrO. (4 marks) iz 4.5 so [Hy0¢] = an'h'loﬁ (-4,(,5) =2.23%x10"M

HBrO+ H 0 & Hao? + BrO~ K= LH30'3 [BrO7]

025 0 0
E—% -2 %3945° +2.139j07®] + 2. 23941075 : (3 a;? BYOS%L 9
¥ RIS AT 12239007 = A AXI0” =].0x\0
[EJ T 2451670 |4 o (025-2.259010°%) _Z___‘Q__.

@ Answer KO. =2.0% lo- 1 l

4. The pH in a solution of benzoic acid is 2.355. Determine the molar concentration of the

benzoic acid. (4 marks) pHl= 2355 [H0t)caitilog (-2.355) = 0.004416 M
CoHsCOM + 1,0 2 a0t +Golls 00~ Ko, = L3083 (G (o0

1 G o o [QHsCOO.Hj
C} -0.0044/& +0. 0044l +0.00441b Ka = (0.004416)2'
S v 00446 “(Co-0.0044l6) 5
{3 om0tooast G K 0o 2ot - (0.004416)> = 0.29%976
@ t__,co-o.oowlé - Lé.._s-g%’,—é;.z—
(o =0-299976+0-004416 oS0 oY o
= 0.30439 M AVeE 2
5. Find the value of Kb for the oxalate ion (C;04>). (1 mark)
Kolcao0 = Kw . - 1-00%0°% = [ 56515717

Ke(uc,or)  6.4x107°
Ky: f6x10™"°

Answer

6. The value of Kb for the weak base methylamine (CH;NH;) is 4.4 x 107, Calculate the value
@ of Ka for the acid CH3NH;". (1 mark)

Ka cygnit) Kw | oooxioitGlac 2.27x10™"
v kL(CH;lIHz) +Fx10°%

i Koz 2-3XIO-” l‘

10
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7. Calculate the pH ofa0.22 M s0 uuon of the salt NaNO,. Show all of your steps clearly.

ComaND s N +NU3“*WQ k base- -k—— . kw
spectdor DNOS Ko kng,
NO; +H,0 22 KD+ 0N ggg,z%-ﬁ“
| 022 OENIEO = 2.174410""
e - X + % 4 %
(Ejlo2e-» = 2

®

PH=8.72% pol*5.272 COW]=anlilog(-5.272)= 5.346x10

@

K, - CHNO, 3304

INDS
Kp = x*

= x*
0.22

i (0.22-4)

SR TS

c 117x0 M
> [oWers 6223 \14‘110'“'}P0H' 5.640
=022k =

Answer PH 8 34’ [

8. A 0.40 M solution of the lactate ion (C;H505") (a weak base), has a pH of 8.728.
a) Calculate the Kb of the lactate ion (C3Hs03"). (4 marks)

.6M

GHs05 + HaO =22 GH0, + oYy~ Ky, = [G:He0,5 Lol]

0.40 0 iR [C3H505]

- 53464 (0°° +5-3¢bxit 9t 5346 11078 <(5.346x10°¢) >
0-40-5.346 XI5 5. 346 x10°° 5.344x10°6 (040 -5.3¢6x16°¢/

e 7.144x0™"

Answer kb; Z' I X_IO-II J

b) Using the information from (a), calculate the Ka for lactic acid (HC3HsO3). (1 mark)

vine |
ka'(.HC3u503>)= [-0ox10 o

-

L(C;HSO;)

s /OOXI()ﬁ . 4

Sl [.40x1p0" "

Answer kQ:/‘4‘ XlD-"’ l
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a) Write the equilibrium equation for the ionization of ethylamine. (1 mark)
D l CaHs NHg + HaO 2= CaHe NH3T + OH™ ]

| b) What [C;HsNH] is required to produce an ethylamine solution with a pH = 12.102?
@marks) o= 13102 POH= /,898 LohJ=arililog(-1.898)= 0.01245M

9. The weak base ethylamine (C;HsNH;) has a Kb of 6.4 x 10™.

CQHSMHJ u H}O ye Ca HSMH; + OH.'41

Co o O
-0-01265 +0.01265 [+0.01265
Co-0.01265 0-0126S  |0-0265 | _o.0i265 - (0.01%5)"
. 6-4xi0”¢
Ky~ LC,HsNH .+ EON] > 6 4xig $<(0.0265)% = (5-0.01265< 0.2499%3
@ LC,HgNH2Y ( Co-0-01265) Co 2024493 +0.01245 = 0. 26 %M

/anwer Co= 0.26 M /

10. Calculate the pH of a 2.5 M solution of hydriodic acid (HI). (2 marks)
SA* (N30*3:IHI1= 25M :

(1) pl=-log(2.5)- - 0.39794

Answer 'p,l/: -0.40 )

11. What concentration of the base CaO is needed to produce a solution with a pH = 14.00?
@marks) pH </4,00 POH = 14.00 “/4.00 = 0.00

Lof] = anh/o; (0.00) = [.OM

0.50M T2 _— [|om Joziles 0”:50/(7
O +H,0 2 a0~ S EScen it
T ! Answer [CﬂOJ: 0- SOM {
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