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* Aaswer all questions. _ o
* Write down answers on this paper itself, attached sheets will not be graded.

1.(a)(i) What do you mean by a ‘buffer solution’?

------------------------------------------------------------------------------------------------------------
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(1i) Derive the expression pH = pK_ + logf[ém% for the pH of a buffer solutioa that:

consists of a weak acid (HA) and a conjugate base of the acid (A").
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(i) Caleulate the pI of s HCOOH. HOOO puffer that is 0.200 mol dm™ in HCOD)
acid and 0100 mol dIII._3 in HCOO— r 5
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(b) The fraction of EDTA in the form Y+,

42 1S given by
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v KKKk, K,K.K, ¥ K.K, i K, o
Calculate &,.. at pH 10, K,=1.0x102 K,=22x10°% K3=6.9x10'7; K4=5-5X1d
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(c) %{)}nside\rﬁi[n.gt the formation of EDTA complex with M™ jons,
(if) Wgte gown the formation constant K; for the chelate complex MY"™",
© down the equation relating Ksto the conditional formation constant
(15 me
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(ii) In complexometric titration, back titration is considered when direct titration
becomes unsuccessful, Give three reasons that most often make direct titration

unsuccessful. (25 mierks)
2.(a)(i) What is meant by the solubility product of a sparingly soluble compound?
(i1) The solubility product at 25 %C of lanthanum iodate, La(IO;); is 1.20x107"
mol' dm™", Calculate the solubility of lanthanum iodate at 25 °C.
(iii) In an experiment, sufficient Na;CrO; is added to a solution containing Pb** and
. Ba®*, the concentration of eachis 0.001 mol dm>. Indicate, giving reasons, the ion
. P - - -

that will precipitate first. Ky PbCrO4= 1.8x10 14, K, BaCrO4=1.8x10 " mol* dm™®.

Can we precipitate the first ion completely before the second ion begins to
precipitate? Give reason(s) for your answer. (40 marks)
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(b){i) What do you understand by term, ‘co-precipitation’? -
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(iii) “Precipitation From Homogeneous Solution’ (PFHS) is 2 method employed to obtain:
analytical quality precipitate for gravimetry. Briefly describe this method using an ' _
example. (60 marks)'__-: _
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3.(a)(i) Write the conditions that must be satisficd by a reaction in order for it to be used
in a redox titration. '

(ii) Write the three methods by which the end point in a redox titration can be
detected.

(1ii) When a solution containing Sn2* was titrated with Ce*’, Sn®* was oxidized to Sn*"
while Ce** was reduced to Ce™.
Write down equations for the half reactions involved in the titration and hence the

balanced equation for the redox reaction .
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(b) The volume of 0.02 mol dm™> KMnO; solution required to oxidize 25.00 cm’ of
Fe?* solution (X) in acid medium is 23.35 cm’. calculate the concentration of X.
7 {25 marks)

---------- L L R N R A R AR LR A
4bdeRRLEt s ANttt AN I ST ANER IR TET R T Y 4issvasRARTsasaseassau e I T T R ) drresens

................... I T L L L L R R N R
.................. Gummdabdbesni b4l bbbt asarattanssnanerr e et dd EBEBEP VAN PSR AR TR A RTINS B A SN
...................... teerrrrrsttnniee s R L T T e N R R LR
............. Litesr iy TR T T N e R R R LR R

HaBasssetseelratsansan T e Nt Raa AN AR E Wet bttt recantss e BB LTI R AT R AR R RN TR sertvasEr Rt Is O N s e srrbuetn




cHU 2125 /C.Hu4125 | Anc\\:jhcql Cbeﬂ)lﬁ'l"fﬂ T

(0)

PH-: _loj[O[H-i-J ‘PKG-.___ ‘l‘oﬂIé [HA]

~ 8oo8 / 2009

As_S'irj;n.w'éD+ -_ _Te._SJr -___; — Answer Guide

T+ 5 a solution that vesists changes in pH

wWhen o

small qrbou_oﬁ'_of acid [ base 15 added or

when The solulion s diluted.

HA

K

a

H
pH
Woopt =
HO L
l =
A
- =
X7
e

~ [ ]0A) ..[H+] I:- Kq _[_t@_
'-[H;_A] . (A7)

Ka Lo > [A]
P fj: (HH]

PKC‘ + -,_;4_]"cj_>’3;._’- B [ "o IOO woldm ]
O 200 mo‘anB:l

qu + I'.Oj:f (@ 50)

[ ] |><' 10’0

|o4o Lo 4 10

(Ixzaxsgxss)lo (2.2x6.9x5.5)x 0

q

:..'_20 . . -0 )
+ o .+;_ 10 + 1 .

(e 9><5 5) I@ s Ex g

|2xfo +;' [leo + 2-6x154+ . 82 + 4.

0.35




(e M

@) i B‘tj roaskfr)j' (_.'.:'.I'.e qc-h’on of dhe conditiongl
'Fo-rroq’hon co 54‘::\0_‘~_.:_‘..:_:_-5.;‘-l?o-j:‘i bj Char)j:’oj pH

i tohen dhe. | %éa-'c'¥'rao"'
EDTH "'5\":"3 Tﬂﬂb 'f‘o ‘keep Soluble Athe _
conditions: neces&qw’j Ador divect  titvation, ov

be'hnee;o analyte (M ) cnocl

very 5\-06.1\] amouo’f 043 aoalﬁ-fe._.. Lack of a 5u7+é
|nd1ca+o1’ -Formq+1@r)

50;3 (a) i ) Pz ct ‘l‘ne roolcw concentrations o
‘Hhe, und, each vatsed to he |

P'Oco;éf:._. . 'l"fic coefficrent n Hhe |

3%

o e IR )

5% moldm™

S

e First  simce K¢ sp 19 '



)

@) T 1. Reaction Should .be a Tapid ove

2. Stoichiometyic ' and cLuao‘HJm'H’Ve
5. Product formation should be - favourable (- 4a)

XS

Potentiometvica llﬂ
Sel¥ Indicator
3. Redox indicator

3"

4+
5n2+ —> 8n 43 Re

cecett 4+ e — > o

) At
502+ “+ 2Ce —_— 5 B‘H + ECe3+

E . = E0 + —  0.059 )chj [50”.7

1 [Ce J
3B = ?“Ecéo’fsbﬂl + E o+ ) - o050 dog —[22_%_[—2-——]
o sn [C J

+ e A
* 5F + MnOol —— M2y 5 Fe” + 4 H,O

8 H

# MoO, ..moles consumed - o.02 x 23.25
ST e R o

# Fe mwoles consumed _  0.0R x 23.26 x 5
' B ' [ooo

o O  x 23.95 x 5 x 000
fooo ' 25

s -2 -
=-"‘..1;-9_-.‘_55o X 10 moldm™




For PbCﬁ_'-?fO‘,r- |

levo" 1 L g rom’“ - 18 x 1O
| —-——miaa :
For Ba Cyo, o
[CTO.:‘J - 8x5rQO' - Lsx©
i

-7
Minfmurm [CTO ] TecLuwed to ppt Baso = -8 x 0 mol

At Hoat roomer)+ ] - Lex @7 _ F7 molde®
' ~7
_ 1.8 x IO
-3 -7
o] —_— 10
Inittaly at dhe time Bacro, Fiest ppt out

B con be COﬂﬁldeTed 'lhcr}‘ ‘ﬂ)e amount i3 very low or
olmost  over.

© Marks  given for any  Teasonable explana'ffon.

b)Y 1 The Pﬁ’ef_ffj’f’f'a"-i*forj.'d’l:‘ .'-_?dﬁpu'ri"ffes alcmj oith the pp
due o obsmp’hoo and occlusion. Adsorpiion an

" occlusion '._T dQSC‘Hbed as  follows.

i Surface quo-rp"hon — similaT fons dislodge  for

"me the surface of a Pﬁ

Occlusfcg.)':f:. '"_:1-5 erPPed within a Pccke

-.-;_:"(mﬂ ’rap‘d cw’jera[ 3mw'ﬂ')

ree

N used n') "I\r)e. Precl[m or) ot CaCc.0O

Sl g 2 4t
Im%a\\ﬂ ’“w_ me_dnum : rs -c:t:'1'd-'1c ca™ and H,C O+ me
o the SGmp\e Lhea added o qive N oo

ofll  magke: ‘ﬂ’)e 5oh,rhor) basm Siocolﬁ but g7a dua
then Hhe CqC O Precmpﬁm“ed out. Heve he FOT‘”
-Hon  of Pmupﬁahoo 8 sloo and velative %P_e

ﬁﬂ*”"’ﬂ'l‘lo'i 15 .-Ve‘U; IOco lbo:re. fore co Premplfd"".
. 5 less. E '




