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Q16: 200ml of 0.2M NaOH was mixed with 800ml of 0.1M HCOOH. Calculate the pH of the.

resulting solution. pKa = 3.75, e
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Q17: In the following reaction :

A+B  =———b2C +D .

If [A]=2.1x10% M, [B] = 3.4x107 M,

[D]=1.8x10% M , Keq=6.23x10°  Calculate the concentration of [C ]
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Q18: Calculate the volume of solution X that has a weight of 22g , and a
density = 1.62 g/ml b2

Powt =7 V2P k = ——— = o STt

= 2
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CaCl2 —————— Ca2+ + 2CI-

Mw for CaCl2 =111 g/mole

n.of moles of CaCl2 = g/Mw

=10/111 = 0.09 moles

Molarity of CaCl2 = moles / V (L)

=0.09/05=0.18M

n for CaCl2 = 3 ( the molecule dissociates into 3 particles )
Osmolarity for CaCl2 =nx M

=3x0.18 = 0.54 Osmolar

Mw for sucrose = 342.2

n.of moles of sucrose = g/Mw

=38/342.2 = 8.76x 10A-3 mole

Molarity of sucrose = 8.76x 10-3 /0.5 =0.0175 M

n for sucrose = 1 (non-dissociable)

Osmolarity for sucrose = 1 x 0.0175 = 0.0175 osmolar

Osmolarity of the solution = 0.0175 + 0.54 = 0.5575
Osmolar

The osmolarity of the RBC = 0.308 osmolar

Since the solution is hypertonic compared to the RBC ,, it is
not suitable as a suspension for RBC
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Q20 : A solution of HCl which is w/w 36% ,p= 1.18 . Calculate
its , Molarity , Normality , Molality
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QD
) Thus [H+] = number of moles / volume (L)
Total volume = 0.1 +0.15 = 0.25],

Number of moles of H2S04 = MxV = 0.4 x 0.15=0.06 mole
Number of moles of H+= 0.06 x 2 = 0,12 mole .

Number of moles of NaOH = 0.1 x 0.2 = 0.02 mole .

Since 1 mole of OH- will react with 1 mole of H+,

Number of moles of H+ remaining = 0.12 - 0.02 = 0. Imole
[H+]=0.1/0.25.=0.4M

b) Kw = [OH- J[H+ ]
[OH- w/ [H+]
[OH-]=1x10"%/04=25x 10" M,
©)pH =-log 0.4 =039,
d)pOH=-log2.5x 104 =136

Q2)
weight of KOH needed = no. of moles x Mw
pH = -log [H+] .
log [H+]
102°=0.01 M

number of moles of [HH]=Mx V=0.01x2= 0.02mole.

weight of KOH needed = 0.02 x 56.1 = 1.12 g
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Q3: The pH of a 0.27M solution of a weak acid , HA. s 4.3 . a) What s the [H']in the
Solution 2 b) what is the degree of fonization of the acid ? ¢) what is the Ky 7

.3 = 5.01x10-5 M.
[e]
Tl o0

% of ionization = 2% x 100 = 0.018%

_ somo-sxsombs _ g o9y 109

9% of ionization
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Q7: Blood plasma at pH 7.4 contains 2.4 x 10% M HCO3" and 1.2 x ‘03/'\
103 CO2. Calculate the pH after the addition of 3.2 x 10°M H*.

Assume that the concentration of dissolved COzis maintained
constant at 1.2 x 10 M by the release of excess C0O2?

H20 + COz issolved) <--> H2CO3 <—-> H+ + HCO3"
Kat = ([H'] [HCOs1)/[H2CO3]
Keq =[H2COs] / [H20] [CO2

[COz1=1.2x10°M
The excess 3.2 x 10 moles H, will react with 3.2 x 10 mole of HCOs*
To be converted to 3.2 x 10 mole of H.COs or dissolved CO2
Thus
blood bicarbonate buffer [HCOs7] / [CO] (dissolved)
pH = pKa + log[HCO37] / [COZ] (sissotved)
thus [HCOs] = 2.4x 102 -3.2x 10%=0.0208 M
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Q@8: Design a shortcut method for preparing 2L, 0.5M Phosphate
buffer,

pH = 7.0, where only one form of phosphate is provided?

It can be prepared from 1mole of HsPO4 and titrating it with KOH, until it
reaches the desired pH =

Or starting with 1mole KH;P04 and titrating it with KOH, until it reaches
the desired
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Reagents 1 2 3 4 5 6

H,0 (ml) 0 09 08 06 02 —
BSA volume (mi) e 01 02 04 08 10
BSA weight (ug) 00 10 20 40 80 100
Bradford reagent (mD) | 5.0 50 50 50 50 50
0.08 0.16 032 064 | 08

Q10: Prepare a linear dilution table similar to that in table 1 , Assume that the stock solution
is 2.0 M and you require 20ml diluted samples of the final concentration 1.66M , 1.33M ,
1.0M , 0.66M , 0.33M , 0.00M.

Table2
Reagents 1 2 3 4 5 6
Stock 2.0M 166 133 10 6.66 33 0.0
H:0 (ml) 34 6.7 10 1334 | 167 | 20
Concentration (M) 166 133 0 0.66 033 | 00

QI2: Calculate the pk,, kyand pks of the following weak acids:
a) CHiCOOH k,=18x10°

b) Ammonium ionk,=5.7 x 10°
a)pka = -log 1.8 x 10-5 = 4.74
pKw = pKa + pKb.

.74 + pkb

14-4.74=9.26
-logkb = 9.26

antilog - 9.26
.49 x 10-10

244 + pKb
14-9.244 = 475
Kb = antilog - 4.75 = 1.7 x 10-5
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Q12)
a) * pKa=-logKa = -log1.8 x 10-5 = 4.74
* pKw = pKa + pKb
pKb = pKw - pKa
pKb=14-4.74 =926
* logKb = pKb
Kb = antilog — 9.26
Kb =5.49 x 10-10

b)

* pKa= - log Ka=-log 5.7 x 10-10 = 9.244
* pKw = pKa + pKb

pKb = pKw - pKa

pKb=14-9.244= 475

* -logKb = pKb

Kb= antilog —4.75 = 1.77 x 10-5

Q13)
a) Number of moles of HA=M x V=1x 0.125 = 0. 125mole
[HA]=0.125/0.25=0.5M
Number of moles of A- = wt/mw =4.9 /98.1 = 0.05 mole
[A-]1=0.05/025=0.2M

pH = pKa + log [A-] / [HA]
PH=4.7+10g02/0.5 === =4.7+log 0.4,
pH=4.7-039 = 431




