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“ 1. Calculate the molar solubility of Fe(OH); (Ksp = 5x10™) in water - : - L
<) Tt ReT << CHzo )
/a)2.0 x10"° M 5.0 x10P M €)6.5x10"" M  d)9.0 x10"* M P
L 18 T a Svae i
€) 8.0 x10"" M ot << 3T )
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2. Calculate the pH of a solution that is 0.1 M of each Fe(III) and Mg(I),in = [==22 e
which Fe(Ill) is needed to be separated quantitatively fsom the Mg(Il) —— — TR —
as hydroxide. Given that " Fe TS M- Fe

I (o"‘i‘XQT ? T o
Ksp for Fe(OHh 1 5)(10‘3" : =-)
K., for Mg(OH),= 7.1x10™"

-

S

o\

,j‘:}f:!.’"."::: If«?_‘v*ﬁ_é ,4\:‘"_—‘
Using 1x10°* M as criterion for quantitative removal of ions L S lo_»f Fowf™] 3 - ﬂ
- ) /’p‘i- = .: ;c}q '."D-"_.
a) 5.07, b)8.92 @5.23 d)10.77 (e)2.47 B Hl - 5
‘ | r o P [: 2
3. The molar solubility for SrSO, is highest when dissolved in a solution that | = xo = Cret]
has [H30+l Of: N .
=2 Fog 2.4 29 & g
@ 2.50M 2\ S
S o avs o
? ?,‘é?,ﬁ e Lvio™] wr3TFe™
@ 0.06 M Cov~ 3 = c'u;o*‘_\ .
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4. Which is the mass-balanced equation for a a solution that is 0.10 M in NaOH and saturated
with Zn(OH), , which undergoes the reaction:

PRy
— Cre*3l =185 X9
NaoH —s Mot oo T

Zn(OH), + 20H> Zn(OH), *

-1
noHT = Za(a) —s T (o¥)y
5 0.10 = [Na'] =[ OH |+ [ Zn(OH)¥|
¢b)/ 0.10 = [Na'] =[ OH']-2[ Zn(OH) |
8.2 0.10=[Na'| =[ OH |- [ Zn(OH),*|

0.10 = [ Na"| =[ OH ] +2[ Zn(OH)*)
None of the above

_CA/0+] =

S.Which is the correct charge — balance equation of solution containing 1M Al,(SO,);

a) [AP] + [H,0"]= 2[SO,*

AL-(CS YR B
; ']+ [OH] thSou)y == ALTx Feu
b) 3[ArY +[H;0* ]= [SO, | + [OH] _ e
@3[’-“:“ +[H,0' = 2[SO,*] + [OH] 2020 = wzo' +©

(AF'] + [H;,0"|= [SO2] + [OH]

#35 e o\ o 2 0ot \aleH
e) None of the above 3CAL A % Criotl
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/6. Calculate the molar solubility of CuS in a solution in which the IH;O | is held constant at
20x 10" M. K,, for CuS is 8 x 107, and for ILS K, = 9.6 x 107 and K, = 1.3 x 10°"*

a) 35x10"M @5.1 x10°M  ¢)3.2x10°M R T Z s

d) 34x10 %M ¢)4x10°M wsp=z o7 -

N

7. Generation of lydrexide ion as a precipitating agent from urea for the purpose of
precipitating Fe’* as Fe(OH); is called:

a) peptization
@prccipitulion from homogencous solution
coagulation
d) digestion cf the precipitate
e) coprecipitation

8. An aqueous solution contains NaNO; and KBr. The bromide ion was
separated as AgBr by addition of excess precipitating agent AgNO;. The charge on the
surface of the coagulated colloidal precipitate is: - il

Positive charge due to the adsorption of potassium ions
egative charge due to the adsorption of nitrate ions ———
) Positive churge due to the adsorption of silver ions
d) Neutral since primary adsorption layer will neutralize the counter ions
¢} Negative charge due to the adsorption of bromide ions.

9. Which of the following statements is correct:.

isperion of colioidal precipitates cccurs when washed with distilled water.

% b) inclusion means capturing of foreign ions into the space lattices of the crystal.
¢) occlusion means entrapment of a solution droplet into the crystal during precipitation.
d) In graviraetric analysis posmve error occurs if the crucuible contammg the precipitate is

dried to constant weight,

e) the particle size decreases by decreasing the relative supersaturation ratxo. -
o= —u. =
' ©.2€50 0 -
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10. Treatment of a 0.2509% of impure potassium chloride with an excessof . _.2=:- abnrl

AgNO; resulted in the formation of 2 0.2912 g of AgCl W1.27 mrns !
(molar mass =143.36 g/mol). Calculate the perceatage of KCI (molar i
mass = 74,59 g/ mol) in the sample. - gz yrea

0.6% b) 121.2 % ) 303 % d)52.0%  €)26.0%

@ In Volhard methed for the determination of 1 in an aqueous sample 20.00 mL of 0.10M

gNO; is added to 10.00 ml, of an unkown I solution. The unreacted AgNOQO; is back titrated
with 5.00 mL of 0,10 M KSCN using Fe’'as indicator. Calculate the concentration of I in the
unkown sample given that the atomic mass of I"is 127.0 g/mol. P

a) 2540g/L  b)0.15g/L @s,gm @905% e)3810g/L
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. In the titration of 35.00 m! of 0.40 M of Na;SO4 with 0.20 M Pb(NO,),, PbSO,
recipitates down. Calculate the P function of Pb,/ (pPb) after adding 50. 00 ml of Pb(NO3)2
K, for PbSOy is:
1.6x10°

@6.5 "b) 7.11 ¢) 508 d)3.89 €)2.72

13. A solution of HCIO, was standardized by dissolving 0.4125 g of primary standard grade
HgO (molar mass = 216.59 g/mol) in a solution of KBr: . wcled -

r g\ w L

.}'_Iu~‘,.;°/ Dq\ng . e 5.5

HgO(s) + 4 Br + H;O — HgBr/* +2 QH//
The liberated OH ~ consumed 46.51 ml of the HCIO, solution. The molarity of
the HClO4 is: .

T a) 0.02M
b) 0.021 M

) 0.063M
) 0.082 M

€ 0.100 M

14.In the argentometric determination of bremide ion in an aquecus sample using Mohr's -
method for the endpoint detection, the effect of carrying out accidently this titration at pH=
3 will have

: positive error
negative error .
There will be no effect on the reults of the titration.
d. Higher precipitate amount of Ag,Cr0, is formed.
e. Endpoint could not be detected

15. In titration of 50.00 mL of 0.050 M KI with 0.10 M AgNO;, calculate pAg after addition
0f 25.00 mL of the AgNO; solution. Ksp for Aglis 1.7 x 1077,

a) 370 b) 1677 ¢ 130  d) 658 C%ss

¢ = ¢ "4"\"
e = -

-\
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7.9
1. Calculate the % relative error in solubility calculation of CuCl in 0.05M KNO; ?ég

when using molarities instead of activities. For CuCl K, =8.1x10" q
Boluis" o

+2/9/ -180 IN-+18¢° . -

Q) 46% b) 6% o) -18% (@D +18%  €)-36% ol

2. A correct mass-balance equation for a solution saturated with CaC,0y is:-

e , L ¢
,g [Ca 1= [C,04] + [HC,047] + [H:C204] Cacng cr— &= g
5BalCa ] + [H;0']=Q[C,0,>] + [OH]

@T20) [Ca¥] + [H:07]<Z[C,07] + [OH]
~xdQ[Ca""] + [H:07] =[C,04"] + [OH]

e - 6071

T -~ .
Ay (ML) — M‘SC o fwﬁ")&
3. Calculate the molar solubility of Mg(OH), (Ksp=7.1 X 10"'%) in water. L"l 3

a) 7.1x107 M  b)24x10"M o4l x10"'M @ 2x10"M 3.9
ik

e) 8.0x10"M

4. Generation of hydroxide ion as a precipitating agent from urea for the purpose of
precipitating Fe™ as Fe(OH); is called:

a) peptization
b) coagulation
_ < precipitation from homogeneous solution.
d) digestion of the precipitate
@coprecipitation

5. An aqueous solution contains NaNO; and KBr. The bromide ion was
separated as AgBr by addition of excess precipitating agent AgNO;. The
charge on the surface of the primary adsorption layer of the colloidal
precipitate is N

a) Positive charge due to the adsorption of potassium ions
b) Negative charge due to the adsorption of nitrate ions
@)Positive charge due to the adsorption of silver ions
) Negative charge due to the adsorption of bromide ions .
e) Neutral since primary adsorption layer will neutralize the counter ions

2
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6. Which of the following statements is correct:

a) Peptization is heating the precipitate in solution to coagulate the p
ﬁ ) Inclusion or mixed crystal formation occurs in case of colic dal pre cipitates.

g =
)

d Coprecipitaion 1s bringing down with the precipitate substance which are
il nmma]lv soluble.

X Colloidal precipitates are best washed with distilled water.
&) Occlusion is replacing some ions in the crystal by foreign 1ons
o

A sample of pure sodium oxalate,Na,C,0;, weighing 0.2836 g (mclar mass
134 g/mol) is dissolved in water, sulfuric acid is added, and the solution is
titrated at 70°C | requiring 45.12 mL of a KMnO. solution. The end point is
overrun and back-titration is carried out with 1.78 mL of 0.0316 M soluticn of
oxalic acid. Calculate the molarity of the KNInO: sclurion.
Equation is:

2MnQy +5C,0,7+ 16 H- > Mn* +10C0O; +8H:0

a) 0.048M b)0.0197M ¢)0.0394M  d) 0.009 M (“en0.018 M

s

8. In the titration 50.0 mL 0.1 M NaCl with 0.1 M AgNO;, calculate pCl aite:

—

addition of' 50.0 mL AgNO; o — Coam s
R Tor AeCl = 1xlgB "0 =9 AONEY T SaeTy s
'_jp = & =t . ~ S ol Nac \= SO-\*’ (a}x o\ -

vy

a) 6.00 @5.00 ) 7.5 d) 7.00 e) 9.00 Uas)= o7
? __\ezSLO\ = c_:: r,_,_.

c\~
9. Chloride ions are to be determined by titration in a solution of pH L3. W "hich
method would give the best results:- 2<(~
o\c.x'i

) Mohr's method using K,CrO, indicator.

) & a'Jan's method using dichloroflourescein indicator.
¢) Titration with EDTA.
d) Titration with HCI.

e)/,Back titration usingVolhard's method in which Fe’~ indicator is used.
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ide i : ‘ ride 1ons as silver salts in a solution
10. Todide ions are to be separated ﬁgm chlori : n;
containing 0.10 M of each ion. Given that K, for AgCl = 1.8x10°7, K, for
Agl is 7.3x10™"" and using 1x10 M as a criterion for quantitative
precipitation, which of the following statements is correct:-

a) )separation is not feasible. ,
I' can be separated if [Ag™] is less than 7.3x10™° M.

c) I can be separated from CI" if [Ag'] is held between
7.3x10"%-1.8x10” M.

d) AgClwill precipitate if [Ag'] =7.3x10™° M.

e) Both CI" and I will precipitate at [Ag'] 7.3x10™% - 1.8x10”° M.

11. Calculate the pH of a solution that is 0.1 M of each Fe(III) and Mg(II), in
which Fe(Ill) is needed to be separated quantitatively from the Mg(II)
as hydroxide. Given that

S W =S [fS Y
K., for Fe(OH); = 5x107% = fe "o\ 5 FE?(__\)_LTO\. g 3‘6):\ L5
K, for Mg(OH),= 7.1x107"? jf:ff N
Using 1x10°° M as criterion for quantitative removal of ions <" 247

iy
3. W& \e
3&3‘-\3\:«—{'

a) 323 b)8.92  ¢)5.07 (ANI077  €)2.47
8, @

12. 0.10M solution of an acid HC (pKa =4.30) is titrated with 0.10 M NaOH,
which is the most suitable indicator for this titration:

He o Maod 2 Yiat b

Indicator pKin
I (aCId) 8/ * O.A ( ‘ f’J‘\ X
I (base) 5 Pa=4.2 WT N
11T (acid) 10 7 ' € oy base
a))l b) II c/) ITI d)-TorIl ) Iorlll
. 8_—0 W\ K, [ .*3
- o/
€ onylox(= S 3t Nion Nelneb S
‘5\(‘&& )\ ‘_3_ k.\“

\"\g ‘ U‘»\"c‘»r =y -
{
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13. 40.00 mL of 0.0900 M HCl is titrated with O'l,M NaOQH. Calculate the pH'
after addition of 30.00 mL of NaOH I &7 .6 L S ;

a) 1.82 b) 2.34 c) 1.51 @2.07 e) 0.09

14, In the titration of 40.00 mL of 0.110 M NQCL (K, tr oot = 6.25x") with
0.100 M HCL Calculate the pH after addition of 44.00 mL HCL % W

2) 638 b) 5.24 ©) 4.00 d) 321 ¢) 8.76S A
EC\’B’_.qu \v::g ' y?(.,-— : ﬂ

15. Which of the following acids would show the sharpst end point when 50.00
mL of 0.10M of the acid is titrated with 0.10 M NaOH:

a) Acid I with Ka=1x102
b) Acid II with Ka=1 x 10™
¢) Acid IIT with Ka=1x 10
d) Acid IV with Ka=1 x 10°®
e) Acid V: very strong acid

Scarnea ny camnscarner
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07.9 g/mol) ina solution is precipitated by the addition

ass | % )
yoh K Ag L ume of the solution 1s 500 mL. What should be the |

Jof CI" ion. The fmal vol :
::)oncelltraUOn of CPif o more than 0. 10 mg A g remains unprecipitated? 1

;f / Kep for AgCl = 1.0x107° , / |
\ > \(/rfbl“’/ﬁ i
7 a) 268x10* M b) LOxI0°M ¢) 5.00x107 M @ 06"

i 5.39x10° M ¢) 3.1x10°M o
( : /\j“’ £ HC
' 500 - f;__:;»r H 2
\/—AS. ‘ ‘3"\'\5:(%’ b=t L@—!-— L - G
005— Nty = n V¥, Ty ©A-Wio . el Fmel ke ey S AL
\What is_the. pI-Lof a solunon prepared by dissolving 3.30.g o£NH4Cl (molar L4 6 .
’mass 53.5 g/mol) in water, adding 125.0 mL of 0.0111 M NaOH [ and diluting to e \ﬁlf"
VH; k T 392 <103 ol o®

57 8 1011 : @ 6.4 d) 700
r\( | [e ) \’\':d
4 0.0\ 1’ e
) !
. 3.  Which of the following acids would give the shari)est end point when 23.00 mIq ~
of 0.10 M of the acid is titrated with 0.10 MNaOH.  yge———jor ——0d__ [‘ \ :
: / X [0 .oé]
@ acid D with K, = 10 JNIEL AB 2 @,H"' 2 __]__._
b) acid E with K, =10 &*3‘? X X b o3
¢) acid A with K, =107 . Q i ) ¢ F6
d) acid B with K, =10 oGP e - z.As0 . 2
¢) acid C with K, = 108 - 2 0
SRR . W/ NS . 5%\' & Ca ENPL A
e .b o}ﬁ
100 mf,,.0.036 M HCI solution is titrated with 0. 100 M NaOH. Calculate the # \* o
pH after addition of 35.95 mL of the titrant. D\U’ P
@
a) 3.01 b) 7.00 9 4.4 d) 9.11 e) 8.11 b o,
\U
. Ot 9
0
ate the molar solubility of CuSﬁm a solutllm in which [H;0"] )
oficentration is held constant at 1.0x10” M. Cu§ =, C s i &1- Wsp
Given that Ky, for CuS = 8x10™ 2~ -
For HS K =9.6x10° L LT way
Ka=13 10 ~ =
a= 130 HE — w5 ~of Ko
-35 3 ;
- a) 5x10°M  b) 7x10% M ‘_25)(10 M d) 4x10'M ) 3x10°M Fao S H,0 tON |
(op-. © o é—ﬁ' CuJ*_—»C‘A A S ) ,
~ v B 2 ;
Yo, = LS el \Sf.?'»oﬂ ks" = (ew] (s } ' ?
4 AR - ’
o e 11 WS s pas e 0“\\_} kep ‘iﬁa Wka an (10 ) :
. A, \(@"‘“"‘ == 8 CL\%O] NG ‘
| % rr—%f_ |
ok) - M «SHSD ,%\;o«r)/y ﬁ
X -f'g\’ L-__\ 0\ ~ ’
;% h/ SRS :
: i i
2 et 1A, & H S@ ? -
| =fo v 4 %
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6. Coprecipitation in case of colloidal precipitates occurs by:

// a) mechanical entrapment b) inclusion c) inclusion
—d)_surface adsorption I
@ all of the above processes accur \

Q41 }
| ‘ madiy (_mj (“;G}—— \“45 *{0. ¢
e A sample of a weak base B is titrated with 0.100.M HCL. 40,0 mL of titrant is
- required to reach the equivalence point. When 24.0. mL of titrant had been ( H 50"1 SR = MRS

"L K}. added, the pH was 5.84. Calculate pKj, of the weak base. .10t RS
ol / * a) 5.84 1) 798 ¢ 8.1l 9.31 &) 5.67 -k, C
(/- ‘”——“—’-—)-—'—— @ E : ! : }C [ '( £
}"k. Q\\bG |/?i E e Q g
A
):"'/ 0 ot - Calculate the buffer capacity as moles of NaOH for a buffer consisting of 0.2 M N -
; /)" NHj and 0.3 M NH,CI (K, for NH; = 1.75x10%) [ NHp =5 Nu ~oR
) i ' : ;
|- a) 3.11x10” mol b) 6.5x10>mol ¢) 0.23 mol [~ MU =, N Ry J
f d) 6.5x10™* mol e) 1.1x102 mol | i v

CH 50{} 3 &

W [6'10‘30: é&’z.eéb " pgm 4,59 S
MY

9, The type of mechanism by which crystalline precipitates fort is

a) )nucleation mechanism.

- coprecifitation.
! c) coagulaﬁgn.’ "
| d) particle gtowth mechanism. ~

€) none of the above.

10.  AgClis precipitated by adding NaClto an aqueous solution of AgNOj. The ion
most strongly absorbed to the surface of the colloidal precipitate before the
’/cq@alence point is:- |

l
@ o b) Na* Q) Cr  d) Ag ¢) ;0"
m

\ 1. The

t wash solvent for Fe(OH); gelatinous precipitate is:-

. dilute ammonia solution b) pure water “\
¢ acetone P dilute HNO; solution
€) ethanol ‘
< }\\ ~ dyi

'Scannéd by CamScanner



2 A 4476 g sample of a petroleum product was burned in a tube furnace, and the
y N - -l- » = . e . . o . . . '-
! ;()3 (molar mass 64 g/mol) produced was collected in 3% Hy0,. Rcuctlf)n i~

L

SO)(&) + Oy > HyS04

A 25.00 ml. portion of 0.00923 M NaOIl was introduced into the solution of Y

H,S04. Reaction is: (A '.5[3 X0
H;804 +2NaOH = NmpSO4 + 2 HyO .

following which the excess base was back titrated with 13.33 mL of 0.01007 M
HCL Calculate the parts per million of sulfur (atomic mass 32 g/mol) in the

sample,
v
@ 345.0 ppm b) 0.345 ppm /@ 300.0 ppm
/ﬂ 175.0 ppm ¢) 115.0 ppm ;

'V | ( ”'t‘ / ‘/L
f//
13.  Which of the following indications is most su:i table for the titration of 50.00 mL

of 0.10 M acetic acid (Ky = 1.75x10'%) with 0,10 M NaOH.

3 . ’.4';
Transition range ! o Sa0’ L 6
. 0) Alizarinyellow  10.0 - 12.0.¢ , Yoo

b) Thymol blue -1.2—2.8 o ¥ x

¢) phenol red ( k ) /""‘7 IKo -
= ol -0l = )

< urple 7.6-9.2-; v |
€)~Thymol phthalein 9.3 - ‘ B 158

14. 0.7500 g sample containing only NaCl.(molar mass 58.34 g/mol) and NaBr
(molar mass 102.89 g/mol) was treated with excess AgNO;s. The mixture AgCl
- (molar mass 143,34 g/mole) and AgBr (molar mass 187.78 g/mol) is filtered,

- washed, dried and found to weigh 1.5220 g. Calculate the percentage of NaCl in
o the sample?

a) 68.11% b) 16.76% ’ 32.34% d) 64.64% €)4.01%
460 A16” e / Y

. T —

f

|

\ nl‘-"{ ’

| |
/

|

}5./ The process of dispersing an insoluble ma

terial into a liquid as a colloid i
/ called: ! At e ale e
eptization b). occlusion ¢) inclusion e
d) coagulation /- ;
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1. Calculate the ionic strength of @ solution that is 0.10M in FeCl, and.
020MinFeCls. (:5~ ~-

@1.5 by 1.6M o24M  d)14M  €08M

2. Neglecting any effect caused by volume changes upon addition of
sodium hydroxlde to a dilute solution of magnesium ehlorxde
MgCl,, equation is: »
MgCl, (aq) +2NaOH (aq) ---> M},(OH)z(S) + 2NaCl
would you expect the iqnic strength of the magnesium_
chloride solutlon to:

a) Remain constant ,Increase ¢) Decrease

d) We cannot predict wirat will happen to the ionic strength
._D-e) None j\)’i the abov(e: stgements is cmrec.t e = r8c\ ESOqﬂ 1 \Xl\)
MCC‘OnbL Mg~ +2=Ba S g oui

B
30\ 3. Using act1v1t1e calculate the solubility oféB’EOL; in 0.0167M of
VR Mg(ClO4)2 The thermodynamic solubility product for BaSO, is.

e :
D\?Yo N 1.1x10™

\66’“- 20 2) 1.0x10°M b) LIxI0"M ¢)0.10M d) 1.2x10° M (@.33x10° M

e

'S 60‘( "b\n

\)g /4. Concerning the activity coefficient, which of the following statements is incorrect:

AR

In very dilute solutions, the activity coefficient of any ion is unity, v’

é In solutlons that a:r\e not too coneentrated the activity coefficient for a
given species i dent of the nature of the. electrolyte and

yﬁ dependent only on the ionic strength .
¢) The activity coefficient of a an uncharged molecule is approximately
o umty, egardless of ionic strength
5‘1‘ d) As the ionic strength decreases, the activity coefficient approaches
zero. ¢
f \ e) At any given ionic strength the activity coefficients of ions of the same

charge and radius are approximately equal.. -~

_ 5.Using the systematxc approqch for complex systems calculate the molar r solubility of -

Aleor)s = AP+ zoH—

Al(OH); (Ksp =3x10"**) in water. Ky 1x 10™

l gl{xl@
310 M 2.0 2 = “)O+ +QH™T
B) 32x10° M ‘ ~ S '
: c; 5.0210"31\/1. L ond = gLAH)+ Tho®) -
d) 42 %102 M = CTH) Cot) sixo ™

e) 8.0 %10 M

‘3’%\:3, -1
w1 LD C & ) o Al T SacaN\
Scanned by CamScanner
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6. Calculate the minimum pH of a solution that is 0.1 M of each Fe(I1) and Mg(11), in which

Fe(IIl) is needed to be separated quantitatively from the Mg(ll) as hydroxide,

given that: -
Ksp for Fe(OH); = 5x10°

1
—oppt Cirk o gy = Ure ] Con Y =910

Ksp for Mg(OH)y= 7.1x10°12" CRESS
or ™= Lul* ~lz
U:ﬁl” 1><1(£j > M as criterion for quantitative removal of ions, <=9 ’1‘ KO
: AL / -
g R ST
| 0 \-\ £ Za C?
‘ ”sm : (ot~ J- g 426 /{/o l¢> =2
: 077 - poH = o’—L | '

7. In an aqueous solution, where calcium oxalate was pxecmnialud at pll =
the following equilibria were established

CaC04 = == Ca¥ +C0," T C 2 GO iy

H>Cy04 + H,O e

= H;0" +HC,04

HGC,04 + H,O -

1H,0 -= =

One of the following charge-

= H;0" + C204 o
H;0* +OH . o) L) = EHC‘-O“'}

a) [Ca’ ] [C204 ]'*‘ [HC,O47] + [H2C204]
b) 2[Ca™] = 2[0204 1+ [HGO4'] +[HZC204] x

RLC.04])

balance cquations, is ¢orrect

©) [Ca’'] = [C;04] - [HC047] - {HC0) =

d) [Ca® 2]+ [H:0"] = 2[C,0,*
AT

8. Which is the-correct _mass bal

&'+ [H07 = 2[ C204 ]@T HC204 1+ OIF]

4]+ [HCO4'] +[ OH] j( . -

ance equation for.an aqueous solution

of 0.20, M in H AsO4, Given that

év. L L/HJO"L] EHZASO(,:] ] EH!“S%];

Q.7 )
H3AsO, +H,0 = = H;07+ HAsOy + L AsOy ]+ Lon 3
HzASO4 + H,0 —~-———————— HA804 ‘*‘HJO
HAsO# +H,0 = AsO4" + H;0* +{rls Asy )
2H,0 = = ;0" +OH '

2) Cias0s =02 M= [HAs0
b) [H;0] = [OH]

C) CH3A304 =0.2 M = [H;ASO

Scahned by CamScanner

o~ =
+ [HAs047 + 2[HAsO*] + 3[AsO,’ ] i )

l Cizasos =02 M = 0ul + i
@ Ciizp04 =0, M = [Lfﬁsso:] [HoAsO4] +_[“ASO4

C HJ /’-‘utf«J:_‘ Cf"zﬂbo‘fl',

{1+ 2[HASO,? ]+3[AsO4 .

I+ [H2A5047 + [HAsO,2 ]+[A803] L/B
2As504 S +[AsO
4] + [HzAsta T+ [HA5044 ]]+[3 [252)4] ] [OH ]



9. Encircle the correct statement: e

@ Precipitates always have some ions adsmbcd on their surfaces, Elthcr anions or
/ cations will be adsorbed during precipitation, depending on which is in & exeess.
b) The primary adsorbed ions are held by a chemical bond, whereas the secondary
adsorbed ions are held by electrostatic attraction o\ ,
/c) Itis pxeferable that the precipitate in gxavunetrlo analysis must have a lo_w_Esp value

to reduce e e deturmmale eITOTS  ynd ol — ¢ aﬁ o Coltedid’
d) The rate of prempltanon increases as the relative supersaturation increases. This '

applies to both colloidal and crystalline precipitates. ¢  f
e) All of the above statements are correct - =

10. Which of the following statements is correct:
a) the particle size degreases by decreasing the relative supersaturation ratio. X
b) inclusion means capturing of foreign ions into the space lattices of the crystal X
@spersmn of colloidal precipitates occurs “when washed with distilled water) «

In gravunetnc analysis posmve error occurs if if the crucuible containing the
precipitate is dned to opnstant weight! <™

e) occlusion means entrapment of a solution droplet into the crystal during

precipitation. "%

11. Encircle the correct statement:
. _a) Precipitation from a 1 heterogeneous solution involves slowly generatmg the
e precipitating ion by a homogen%m@ W—\‘.w
b) Coprec1p1tatxon, espemallysurfacea@%can be avoided by h@g@
© ¢) Peptization means that part of the precipitate coagulates X
‘ /d) Precipitation from a homogeneous solutlon keeps Q -S/S low at all times; hence a
pure, dense precipitate forms. :

X
e) The chmce of m@@f the precipitate depends on the nature of the -.

rec gagent pa

K e VYY) M/? tuse Iopf W OU’{)W")”

- 12. In the titration (81\&@; solution with silver nitrate solution, AgNO;, what ion is mostly

a;is&gbed in the primary, adsorption layer after the end point:
a) Br

Cb» Na*
C) NO'_;-
d) H;0"
e) Ag’ . &

l

; .
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- Z N = O O“—""'O“‘J yv-— -

W = O o({é_
« of Si0,(60.1 gmol’ )prcupltau. that would be obtained from a 1.0g
d/\l(‘ﬂ()ﬂ)) (17();:,mol ).

sample of pure N
[ .
@).ﬂg b) 038  © llg d)0.128 ) 0.12¢  d)0.91g
soy4o =z ooty\J

2 o
[4.In the titration of 50.00. ml of 0.40 M of NaySO4 WItf&!Z\/I Pb(NO  =10° MQ
Calculate the P function of Pb™" (pPDb) after add '
p ing i3 e bﬂ]:e

PbSO4 precipitates.down.

4 V\'S\J'L

13, Calculate the mat

A 0 mi §F Pb(NOs )3, Ksp for PbSOs is: 16 X 10°, |
v vt o Woi® N
0049  b)3.90 ¢ 333 .d)7.80 @)666 o e i
‘ (kg - X2
15 A 0.4512 g of primary —btandard gradazCO 06g/mol) requlred - n=Y
36 44 mL of anIIzSO4 solutlon to reach th end oint in the reaction:’ - ' &3 K
COz > +2H'— . H0 +CO, ' | ' s
The analytical molarity 0@280 is: _ g | &F
\\ a) 0.117M .0 234M  ¢)0.00851 M d)00234M e)00177\/1 L
o) = =20
,‘4)”0
. L
2,330
t — ' }/\
Nd 2SVy

E. J= ot sy = £P5) [ 504
) ot
C N\ = e =
n-"NM

g =
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Various Levels of Probability

Va:ses of t for ¥a
/OT’ ' .
l;:i';;ejm 80% 90% . 95% 9% - 99.9%:
’—T’/”_Toa 6.31 12.7 637 637
5 1.89 2.92 4.30 9.92 31.6
3 1.64 , 235 3.18 5.84 12.9
p, 1.53 2:13 278 4.60 8.61
5 1.48 2.02 2.57 4.03 687
p .44 1.94 245 371 5.96
7 1.42 1.90 2.36 3.50 5.41
g 140. 186 2.31 - 3.36 5.04
9 1.38 - 1.83 2.26 3,25 478
10 137 1,81 2.23 3.17 4.59
15 1.34 1.75 2.13 ©2.95 407
20 132 - 1.73 2.09 2.84 1385
40 130° - 1.68 202 270 3.55
60 130 - 1.67 2.00 © 262 3.46
© 1.28 1.64 . 1.96 2.58 329

|

. i

Confidence Levels for Various

Critical Values for the Rejection Quotient; O e o b

Qo (Reject if 2> Q) Values of 2 _

Ntumber of Confidence Level, % .z

Observations 90% Confidence 95% Confidence 99% Confidence 50 0.67
3 0941 , 0.970 0.994 68 A 1.00
4 0.765 , 0.829 0926° . 80 ; 1.28
5 0.642 0710 . | 0821 '} 90 164
é 0.560 0.625 0.740 P95 196
7 0.507 0.568 . 0.680 & 95.4 A 2.00
8 0.468 0.526 0.634 99 258
9 0.437 - 0.493 - 0.598 99.7 . 3.00
10 0.412 0466 0.568 999 329

e e

0 B e o =

~Activity Coefﬂcnents for:lons’ at 25 C

Actmty Coefﬁclent at Indlcated Tonic Sn'ength ,
ay, hm <0001 . 0005 . 0.0l 0.05 0.1

Ton

) HO . ' 0.9 0967 0934 0913 08 08
Li*, CHsCO0™ o - - 06 0966 0930 0907 083 080
Na*,103, HSO3, HCOj3, HyPOG, HzAs04, OAc”~ 0.4-045  "0.965 0.927 0.902 0.82 017 .-

OH-, F~,SCN-, HS~, 105, CI07, BrO;, 107, MnOy 035 0965 0926 0900 08l 076

K*,CI-, B, I CN-, NOZ, NO; , HCOO" 0.3 0965 0925 - 0899 08l 0I5
ool il }? +Ag" NH] | 025 095 0% 08y 080 015
Mg Be 08 0872 075 0690 052 044
c{ Cu®*,Zn?*, Sn*, Mn2*, Fe?*, Ni2*, Co?*, Phthalate?™ 0.6 0.870 0748 0676 048 040 -

SF 27, CO Bt S 05 a6 0743 0668 (046 ). 03
Hg%;‘ggé_' vy R | 045 . 0868 074l 0665 U 03 ..
_Ap,,a——i-.—lQL—LFc;-. e 040 0867 0738 0.6l gag 3

PO Fe(CNR- .. 09 0737 0540 0443 _ U@ 0.18
THb* 7547, Cett, Sn 4 04 om6 0505 039 TS006 0055
Fe(ON)- . ; L1 0.587 0.348 0.252 0.10 0063 -
s 0.5 0569 0305 0200 0047 002"
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( Second Semester2010/201 1
Analytical Chemistry
Second Exam

NS covoosssierseseennsseneen. PR, Datte: April 28,2011

Reg. No.: ,BEaW ...

Section: ...\ =9 :

CEelolok S o o f% :i?:* TE *ﬁf *} 5

1 a b \X\ d e 0.
2. a b X d - 10
3. 2 b ¥ d e 11.
4 a b~ X d e 12.
.8 b = d X 13.

6. a b e d X 14
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.»#1 What is the ionic strength of a solutron that is 0.04 M in KNO3 and 0. 02 M in .
. NaZSO4? }f A n ;“l :1' s o Ny Z\Jca , Sld) v O qu\ OOqN 03
e . ) .,:_’31!-5 o 09, »
a) 0.15 b) 02,  _op0.l d) 0.05 &) 025 Nat O\c S,
'/' » g9.0 I 0] Yay2
LU :
’ 2
2.  Which of the following sentences is not correct?
a) As a solution approaches mﬁmte drlutlon, the " activity coefﬁcient
approaches-1.
b) Activity coefficient of an uncharged molecule is approx1mately unity
regardless of ionic strength.
£) In a solution that is not too concentrated, the activity coefficient of a given
T1;?1/-1siniepgnj_egg)£the nature of the electrolyte and dependent only on
€ 10niC strengj;h
d) At any given ionic strength, the activity coefﬁment of ions of the same
charge are approxrmately equal. :
¢) For a given ionic strength, the activity coefﬁcrent of an ion becomes closer
/ to unity as the charge carried by the ion increases '
el ——y e’ 4O
Use act1v1ty coefﬁcrent to calculate the pH ofa0.120.M HIiO 0 0“-7 o Q%
@ (K=7.13x10%) that is also 0.050 Min NaCl? -~ —— P03 == W' e
) 45 )39 o195 155 e 095 s
. AP IRD R 6 K
4. Whichis the mass~ba1anced equation for a saturated solutron of CaF,? o Ei:
Useful equations: - :
CaF, > C+2F N\

F+H0 SHF+0H =2

a) [Ca’]=4 {'[F;]-[HF]}
b) [Ca*) =¥ { [F] + [HF]

FICd =[] +
d) [Ca™]=2[F [}[}g]]
e) All of the above

We= A \JA 57
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ol X a.6 y\o = [Zt‘zoi\)vfﬂsl;— t&\ = rf"’,}}\l ...... /
.67

5. Which is the correct charge — 'balance equation of solution contalmn%— IM
Mg(OH)z. © 0 MgQelyy —» Mt "

o »\:OH
a) [OH] =" Mg’ T+ [H;0°] Hio —> W%
b) [OH]= [Mg ]+ [H:07] MA (P72 vk
X [oH]= 2[Mg ]+[HO]
d)y [OH]=3Mg"T+2[H:07 = “re
# None of the above

’ 4
e B —— H-\— e 1|
6. Calculate the hydrogen ion. concentration _at which CdS precipitates
quantitatively from a solution that is’ O 01 M in Cd2+ sing saturated solution

of HyS (0.10 M) as a precipitating agent. Ky for CdS = 1x102 Uselx 10
~ as a criterion for quant1tat1ve precipitation. W 2S (_‘J‘ A cA SV -\9.“

ForHyS :K; = 9.6 x10° andK, = 1.3 x 10™ 4TS — Hs Lt
x,,,-

| Slst —> wiyg~
2) 0.55M b)140M c)092M d) 1.08M (3.5M

..." b f". =4 e
- 1 s r"" :‘. _'.’_,._: "‘.$"y:‘:lk"'w:

7. A cupper ore was analyzed by dissolving 0.8234g sample in concentrated HCl
and the Cu II was precipitated as CuSCN (Ksp = 4.0X10° ) by the addition fn of
KSCN. Aﬂer filtration, the residue was dried to give 0.5394g of pure CuSCN

(molar mass = 121.5 gmol Y. Calculate the percentage of cupper (63.5 gmol’ 1) in
the sample.

/@’ 34.24% (b) 21.68% -(c). 46.29% . (d) 18.25% (e) 39.21%
\;a\)p 8. Encircle the correct statement: |

(a) Collmdal suspensions show no tendency to settle from solutions but are
easily filtered

(b) Crystalline precipitates show no tendency to settle from solutions and are not
easily filtered.

92‘5 The particle size of a freshly formed precipitate is determmed by the
mechanism of its formation

(d)Particle size of precipitates increases by increasing Q valueS

(e) The rate of nucleation is believed to decrease with increasing relatlve
‘supersaturation

3
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9. Encircle the correct statement:

(a) The drying step is a very important step in gravimetric analysis whereby the
temperature is controlled so as to cause decomposition

(b) Washing generally does not remove much of the coprecipitated ions in case
of crystalline precipitates.

(c) Mechanical entrapment results when one of the i ions in the crystal lattice is
replaced by an ion of another element

(d)Mechanical entrapment occurs when crystals lie far away from each other
-during growth

jﬁﬁ Coprec1p1tated unpur1t1es always cause posmve determinate errors

10. Encircle the correct statement:

(a) Coagulatlon can be enhanced by heatmg, by stlmng and by the addltlon of an
electrolyte _ — T
(b) The process by Wthh ions are retalned at the surface of the solid is known as
adsorption =
\.’-

(©) The primary and secondary adsorptlon layers can be pos1t1ve1y or negatlvely
charged

(d)Peptization is a process by Wthh a coagulated colloid goes. back to 1ts
original dispersed state

@(f All of the above statements are correct

11. In the Fajan’s method for the determination of I in an aqueous sample usmg
AgNQ; as titrant and fluorescein as 1ndlcator The indicator functions by
coprec1p1tat10n of:

= \/.\ e\ .
a) The Fluorescein-NO;™ complex
b) Fluorescein- I- complex
c) Fluoresceinate- Ag salt
Fluorescein- Agl
Xj Non of the above

&Scanned by CamScanner



12. In which of the following titratidhé the solution must be acidic:
a) Mohr’s titration : ! . '
 b) Fajan’s titration
olhard’s titration
d) In both Mohr’s and Fajan’s t1trat10ns

e) In none of the above.

—13-In-an- argentometnc t1trat1on (-AgNOjas tltrant) to deterrnme -the: concentratlon

of the
followm% anions in aqlw CN (KSp,ﬂ—__Zj_éj)iﬁ_@(KspAgm
7XIO ).

1 8 X 10 ) 103 (I(SpAgIm = 3 1X]O ) and BI‘O3 (KSpAgBrO3

«2) BrOy W111 prec1p11ate first.
¥ The sharpest end point is obtamed in case of titrating CN'

- ~c) CN will precipitate last
d) 105" (iodate) and BrOs™ (bromate) w111 be pre01p1tated to gether as single

component (one equivalence point)
e) Ag(‘l will have the sharpest end point.

—————

14, T the titration of 50,00 szl of 0.0500 M NaCl with 0. 1000 M AgNO; (Ksp =
1.82x10° 10) Calculate pAg at the equwalence poinf. ™ <
-1

a) 8.14 ,b’f‘4.87 c) 288 d) 560 " €)1024  n, _q.5xE3
| T

15.4.In the ngauon of 50,00 ml of 0. 0500 M NaCl thh 0,1000 M ‘AgNO; (Ksp=
1.82x109). Calculate pAg after addition of 26, OO mL of AgN03 “

a) 487 b) 687 ¢)814 d) 1.78 2/2.88

LAgT> % - 25
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e University of Jordan
‘ | Department of Chemistry
Analytical Chemistry 211
| 2" Hour Exam

~ Date: 19/12/2009
Time: 75 minutes-

Student’s Name: ____

Registration No.: €33

Instructor: - O Prof Alawi " ® Prof Fayyad S
~—section: @ ) e e : ®.

Seat No.: _ ' . o

P L 2OKPOBIAEORB RO LA L L BOBO
ANSWER SHEET

1. a )21\ c d e 9 a K c-wd_ e

3. a b cyﬂ e 11 a b ¢ d %
w4 a b K d e 12 a2 K ¢ c.l«..; e
KR ¥ 4 e BoA b e 4 e
I S | d.- c 14 a b o 1( e
¥ Y b e <1 - = a8 2 A :_.d. e
8: . b = d { 1 'g' b ¢ d e

GOOD LUCK
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274  CHAPTER 10 * Effect of Electrolytes on Chemical Equilibria . . i

TABLE10-2 ) - _ sl —_
7Adivity Coefficienits for o5 a£25°C .~~~ .. - R NN T '

: ; Activity Coefficient at Indicated Ionic Strength
] ' : " - eynm . 0001 0005 001 005 01

Ion . . .
HQt o . .09 0.967 0.934 0913  {083) 083
L1 , CHsCO0~ ' . 06 0.966 0.930 0.907 083 - 089
Na*, 103, HSO3, HCO3, H,PO3, HzAsO4. OAc™ +0.4-0.45 0.965 . 0.927 0.902 082 077
OH-, F7, SCN-, HS~, CIO;, ClOF ;BrO5, 107 ,Mn04 ... 035 0.965 0.926 0.900 0.81 076
K*,CI~, Br-, 1", CN~, NO;, NOy, HCOO~ o - 03 0965 0.925 0899 (08T} 075 .
Rb*, Cs*, T+, Agt,NHT — ~ . ' 0.25 0965 0925 0897 - (.80 075 .
Mg?*t, Be2t : " ’ ; 0.8 . 0.872 0.756 0.690 0.52 0.44
Ca?*, Cul*, Zn?*, Sn2+, Mn?*, Fe?*, N12+ Co?*, Phthalate?™. 0.6 - 0.870 = 0748 . 0676 0.48 0.40
Sr2*, Ba?*, Cd?+, Hg?*, §2- L : . 05 0.869 . 0.743 0.668  -0.46 0.38
Pb?+, CO%~; S0}, C,0%~ : v 0.45 0.868 0.741 0.665  0.45 036
Hgd, S0j~, §;01~,Cr3~,HPOZ- . : 040 0.867 0.738 0.661 0.44 0.35
AP* Fedt, C3*, La*, Ce3+ - 09 ° 0737 0540 0.443 0.24 018 !
PO}, Fe(CN)i- - - 04 0726 = 0505 0394 Q.16 0005 :
Th*, Ze#*, Cet*, sn 4+ : L1 0587. 0348 0252 - 0.10 . 006 .
Fe(CN);- - _ - o 0.5 - 0.569 0305, 0200 - 0.047 ‘0020 ;

-

Source Reprmted with pemussmn from J. KJelland J Am. Chem Soc;, 1937, 59, 1675. 'Copyright 1937 American Chemical Society.

-

s emisiee e — Tt T UTRTAACE 4 ST LRI AL L L S e R LT Ty TIPS S
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1 ,/ Calculate the ionic strength of a solution that is 0.20 M in FeCly and 0.10
" MinFeCl,

-

M

M= Loz (D% 0By 0.0 L)y o0t
,.L . .

c) 1.2 d) 0.9 ¢) 1.6

a) 0.7 @ 1.5

2/ Encircle the correct statement:

- A celloidal precipitate tends to form when a precipitate has high
solubility. :
b) Coprecipitation always results in positive error.
c) When (Q-S)/S is large, the precipitate tends to be crystalline.
d) If nucleation predominates, a precipitate containing large particles is
produced. ' ' .
){.

€ None of the above.
' (\ ) R
S

' : ~
The ion which has the largest activity coefficient is M ]

a) §%_ @e(CN‘)64' ) Mg” % (dNa* e) Al
V(Fay)  © LY (TR OO
ey R g

@ Use activities to calculate the ‘solubility of PbSO, in a 0.0167 M solution

of Mg(NOs),. For PbSO4, K, = 1.6x10°®, The activity coefficients for the

3

% ions at indicated iofiic Strengths
Ton 0.001 0.005 001 [#* 0.05 0.1
Pb” 0.868 J. 0.742 0.665 0.46 . 0.37 ,
SO~ 0.867 0740 [ 0.660 0.44 0.36 Li
3

a) 0.013 mol/L

n b) 63x10°mol/. .~ ¢)'1.3x10? mol/L
d) 5.0x0” mol/L .

e) 2.8x10™ mol/L
/

5. One of the following statement is mﬂt;eﬂ:
a) Dilution prior to precipitation | decreases the relative supersaturation.
Occlu.ded impurities are eliminated by washing,
c Colk‘m.ial particles are electrically charged.
, Prccgplta}tlon at low temperature increase the relative supersaturation.
€) Peptization can be prevented by the addition of an electrolyte to the
+—wash solvent, .

R . = = =

(\ D —Y¥o d."'t‘"je
) |, ol 2

TG son

e |
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6. Consider an aquenus solutior. containing Na;PO, and K,SO,.
- Equations: . N ‘:\5 q{ k_-t‘:gk ﬂfo ‘(53
Na3PO4 > idlj_’l___'*‘ PO 1 - % e
280, 2 2K+ SO4 : ‘\‘LES(:"" 3
Twio =2 \-\j 5

For simplicity assume that there i3 no further hydrolyS1s of ions. Then the
charge-balance equation is:

[Na'] + [K'] + [HyD'] = 3 [PO,*] + 2[SO,2 ]+[OH]
9;’3D\Tal+°[l<]-[PU4]+foP4] _
c) [H;0"]= [SO4 1+ [PO4 ]

T O N R K (O - (PO (SR [OH)
€) [NaJ+[K] [PO,] + [SO,’ ]

7. Calculate the molar solublhty of Ag,CO; in a solution that has an H;0" .

concentration of 1.0x10° M. For Ag,COs, Ky, = 8.1x10™"? and for H,CO;,
K =4.45x10"7 and K, = 4,710 ——_,

Helpful equaiions:

- Ag)COyy === 2Ag" + COZ

H,CO; =" H' + HCO,- k'
HCOy *==H' + Co,>

T

@ 52x10°M b) 7.1x10° M €)0.12 M
d) 3.1x10%2M €) 6.7x10* M

One of the follow'ng mass—balanCP equations is correct for a solution that
is 0.25 M in NaF' and saturated with CaF,.
Equations:

NaF 2 Na' -~ F

a) [Na1--[c ]+2[F]

o D e
c aj+ =[F F
d)[Na"]+[(’”2+] F1- [H]
@[N'l]+'[Ca] [F]+[HF]'
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9. Given that for BuSO,, K, = 1.1x10™'° and SrSO,, &E__z,_zlgg , using
1.0x10° M as a criterion for quantnatwe removal de’ermine whether it is
feasible to use SO~ to separate Ba’* from Sr** im a solution that is
initially 0.05 M in Si** and 0.30 M in Ba2+
a) The scparatlon is feasiblez and [SO4>] must be ‘neld between 1.1x10° M
and 6.4x10™* M.
) The separation is not t(..3s1ble
c)-The oeparatxon is feasible and [SO4*] must bie held between 3. 2x10 M
and 7.6x10% M.
d) The ,epamtlon is feasible and [SO4>] must be held between 5.9x10° M
and 1.5x10° M.
e¢) The separation is feasible and [SO,*] must be held between 6.4x10°
and 1.1x10* M.

10. An aqueous solution contains NaNO; and KBr. The bromide ion is
precipitated as AgBr by addition of AgNO.. Before an excess of the
precipitating reagent has been added (i.e., Br is still in excess in the
solution), the charge on the particle in the primary adsorption layer is:

a) Negative due to adsorption of Br.

b) Megative due to adsorption of N03

© Positive due to adsorption of K* and Na*,
d) Positive due to adsorption of Ag

e) Positive due to adsorption of K* only. -

11. Thc mercury in a_0.54 sample; was precipitated with an excess of
- parapenoch- acid, H5106 '
5 H;f* + 2}15106 <> Hgs(10e), + 10H*

The premplta te was ﬁltered washed free of precipitating agent, dried and
weighed. The weight of the isolated precipitate, Hgs(10g), (molar

mdSS‘lM______LgM:) was_0.4114 g. The percentage of Hg,Cl, (molar
mass=472) in the sample is: . ?

. . [
a) 555%  b) 23.6% c) 41.1% d)15.7% (&) 61.4%
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12. The average relatiye supersaturation Increases upon:

a) generation of the precipitate in a stirred solution.
generatlon of the precipitate at low temperature.

c) using low concentration of the precipitating agent.

d) using low concentrations of the analyte.

e) slow addition of reactants.

13. A 50.00 mL of 0.100 M NaCN. solution. is titrated with 0.200 M.HCI
standard solutlon The pH after addition of 50.00 mL of the HCI standard

__solutionjs: - _

a) 130  b) 4.69 ) 372 - d)1.90 ¢).5.90

. Copercipitation in collozdal preczpztates mamly occurs due to the
following mechanismr: .

a) Peptization.

b) Occlusion.

¢) Inclusion of foreign ions.
Surface adsorption.

e) Mechanical entrapment.

15. A 0.3251 gof a l\contammg only c:acl2 (111 0 g mol™) and NaCl
58.44 g mol) yielded 0.8135 g of dried A 4332 g/mol). The
N"*-Q \-‘e —e S

“percentage of NaCl in the sample is: —eess Seon @ }i ; :;SZ(S \ eacly
?) 309% - by 60.3% 624 6% D209% o) 118% 2 omat g
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