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TRUCT 3 T'C
(a) Write your Name, Adm. number
(b)) Sign and write the date of cxamj
(©)  Answer ALL questions in t 2 ¢ :ded on the question paper

~Ad) . You are NOT allowed to.g king with-the apparatus forthe. first-15 -minutes of th;

2% hours allowed for . This time is to enable You to read the question paper an/
meke sure you hn\w a atus and chemicals that You may need,
(c) All working M y shown where necesgary

(H Mathematicg] tab

ﬂcnt non-programmed electronic calculatorg may be used.
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This paper consists of 8 printed pages.

Candidates should check the question paper to ascertain that all pages are printed as indicated
and that no questions are missing. ;
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1. (A) You are provided with: .
* Solution A — Acidified aqueous potassium manganate(V1I).
* Solution B - containing 23.5g of ammonium Iron (II) sulphate;
' (NH4)2Fe(SO4)2.6H,0), per litre,
You are required to Standardize the potassium manganate (VID), solution A, using the
ammonium iron(II) sulphate, Solution B.

Procedure

- Fill the burette with solution A.

- Pipette 25.0cm?® of solution B into a conical flask. Titrate solution B with solution A
until a permanent PINK colour just appears.

- Record your results in table I below.

- Repeat the titration two more times and complete the table below.

Titre 1 2 3
K .
e Final burette reading (cm?)
9o \
LA Initial burette reading (cm?)
QR \ . .
4 Volume of Solution A used (cm?
(/C-CJ olume of Solution us. (cm?
. (4 marks)
(a) Determine the averagg volume of solution A used. & (1 mark)
...................... e\ Ahlee 2423 F00.
............................................. I s
- = e \Wwe - )
(b)  Calculate the_concentration ofbﬂ'{mnonium iron (II) sulphate, Solution B, in
moles per litre. (RFM of (NHa)2Fe(804)2.6H0) = 392) (1 mark)
e )
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(¢) - Calculate the number of moles of iron(II) igns in the 25.0cm? of solution B.

' (1 mark)

= .25 X answed DY - 25 xb.05995
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(d) ‘Using the fonic equation for the reaction between manganate(\fII) jons and
wron(1l) ions given below,"calculate the concentration of manganate(VII) ions in

solution A in moles per litre,
MnOyqq) + 5Fe* g +8H (g ——————> Mn?'eq + 5Fe¥g + 4H20q)
. 2 marks
el y Aused |yoien b w oogd | v, 02
Sl X Antwer(©) - A b Qxagop. (] MoNa
— sumeﬂ .............. Mwﬂ“’i&? r..my_\mu&)x 25
= Corrpdt' AnSwsr S X he-\ire
1. (B)You are provided with: i

Jg& = Corypek Avsws

@) 4.5g of solid D, Potassium chlorate in a boiling

(i)  Distilled water in a wash bottle W ds oL Lo (¢4t oy
l!] ;‘] VEAr MU e coneg
1 i il1 : s (WY MANS  Ov "
You are required to determine the solubility of solid D at different tem eratures ML
. . <y lee sl - &
Procedure . i

a) ,Clean the burette and fill it with distilled water.

b) Place® 0cm® of distilled into the boiling tube containing solid D.

¢) Warm the mixture until all the solid D dissolves.

d) Place the thermometer into the solution and remove it from the Bunsen burner
flame.

€) Stir the solution with-the-thermometer gently as it cools. Note the temperature-at - -
which the crystals first appear and record it in table 2 below.

) AddZ.0cm® of distilled water into the mixture and repeat the procedure (c) — (e)

above to complete table 2 below.
~ Vohﬁ:ne of v‘v{ater Temperature at which first | Mass of KClOs in g/100g |y, holl
CT o3l addedemd) crystals appear (°C) of water e
e - ' T _
. 8 151 ..k La—5 5625«
/ql - ‘\_ 3 = .
— to 49 26-0 4§07
= A€ ef2is '2 30 . 37. So L,V
. /f/
Pt ag 5 3214
F/\_e‘.\.-—“‘ b o - wo . (6 mal-ks)
g) Plot a graph of solubility of KCIOs (y-axis) against temperature at which crystals
first appear. (3marks)
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ii) State the effect of changes in temperature on the solubility of KCIOs. .. (1 mark)

a‘-f\v\cxe,as.e......\y.‘\...Emsi.gm\fwr..n....msrmm....\ki., ....... ]
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iii) From your graph, determine the solubility of KCIO; at 55°C.

............................................................................................................

2. You are prowded with solld R. Carry out the tests below. Write your observations and
inferences in the spaces provided.

(a) Place about one third of solid R in a clean dry test-tube and heat it strongly.
Inferences

Observations

o owseh A A |
Qﬁ“gf\ﬁl obler| Water o erislallidty
[pants &) th Yastidoe |- O "*‘1‘*‘2‘“ i f"‘f‘l

Rofiduate —ellaw Whac| - I
| Vs w‘nm.»vokmmark) | ZV\_O mmd U mark)

X, [[ Vetow recoatue

Neo
(b) Place the remaining solid R in a boiling tube. Add about 10cm? of distilled water and
shake well. Retain the mixture for tests in (d) below. P v sie e o e o
Observations Inferences

Solhval R o’\\s&o\uﬁg * Soluwble Salt: e
fodorm a Colourlest']® Abseaies d\-ﬁe\vccﬁfé

lQ\N& .

Selwlon - A
Q o (, -L“Q\

N2

(1mark) (1mark)

D m(la.{ El:“f&,"\
&,C,C.,,I'\n/l,Or \/}T}\()\I
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(©) Use about 2cm?
() Add two to

portions of the mixture obtained in (b for tests (i) to (iii) below.
three drops of aqueous barjum nitrate to the mixture,
Observations

Inferences

Whiz, ?ram\a\\ﬁ\‘.g
@ while st

wli (¢ Sus@cms . on

50:_: CD;; SO: preses
Al 3 mavliwuadt — \mle
QA Mawouad — !S_M\Q

U Maul\uad ~Omic »
e (Imark)

o e o

(i) Add five drops of dilute
Observations

nitric(V) acid to the mixture, .

WNL ok CRNAT R 6 em W .

(L(.) Qloove

. /| Inferences . . ]
‘ o ' - B
, ® Pl
Lol Q‘ PPt N»\-\ﬁ«\ ??’(!) \'\Sé \A&‘)lﬂ, . SO‘_‘_ P\v;e_&‘e“"\“ )
PL\ZS\LjK \Z-)P"\ o OK Qd \mw % k ' . *_ ‘ k
UJJ* Al cent t_\ A—L&? i“ /QM ¢
L e (v aad - 2= 5"
(1 mark) 3 . (Imark)
Lonbracd (v | Peana o e ~!%4uﬁj
| RS S I
(iii) Add to the mixture, aqueous ammonia dropwise until in excess
Observations Inferences ]

N 2xays.

(1 mark)
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You are provided with an IMPURE organic substance, solid Q. You are required to carry

out the tests indicated below.
Place s ALL of solid Q in a boiling tube. Add about 10 cm 3 of distilled water and shake

well. Divide the mixture into four equal portions in test tubes.

[}

[ . |
“ QObservations Inferences \
|
1

|blSSo\ua. *‘adum o\ Po\ow O\aq\r\fc_ C.om?mhd

!QD\QL\}ESS Sﬂ\u\\Qu Pilew Compe el [ s HCEES ‘~
l (1 mark) ( markﬂ

L

————

N\ -

a) To the first portion, add two drops of acidified potassium manganate (VII) solution.
| Observations Inferences’

]ipw H‘-,KN\nQrQﬂ) &_ﬁ | '
‘ ane_x Yo Colowrless | 7 _ﬂ-‘c_—xc—, E(“D”

Iy (1 mak et 0 (Imak)

, 4,. . JR N —

b) To the second portion, add three drops of acidified potassium dichromate(VI).
Observations Inferences

Orange: H+(K1Qr10’f(“ﬁ) R-OW praent -
oV B B \ nua-\(.\k

(1 mark) ‘ = (1 mark)

haa | [
B,% RJ&S I Df;\l/N L// M
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(c) To the third portion, add all the sodium hydrogen carbonate. o -
Observations Inferences

Bubbles & @ t v oo
C’—D\owh.c?&q&“ " ’ H~30/ R-COOH

} . v\-u, ' T
%ﬂ' ves CQ_V\CQ_ (i mark) H Alowe o a mark)

\\e(‘) alomc M wle ’ -
Q(_OJH alcov-e "('L«LL Mmooy,
(d) Test the pH of the fourth portion using universal indicator solution provided.
Observations Inferences

PH= 3 .gr\g%tﬂ fedic
A’L&Q\F ?&*‘ 2 (%mark) By chomq s el (1 mark)
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