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INSTRUCTIONS TO CANDIDATES:
®

This paper consists of three compulsory questions.

All questions must be answered in the spaces provided.
Mathematical tables (3 — Jfigure tables) and silent non
electronic calculators may be used.

e Candidates are advised to read throug

h the paper and cross check with the apparatus
and chemicals provided in the first Jifteen minutes.
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£
You are provided with the following; o (VI 3 /
FA1 which is g solution containing 3. 16gl! of potassium manganite (VII).

FA2, which is

a solution of ammonium iron (11) sulphate — 6 ~ water,

Solid T, which is impure potassium chlorate (V) (KCIO3)
2M sulphuric acid

You are required to;
* Standardize solution FA2 using FA1
® Determine the pereentage purity of solid T,
- Theory
In acidic medium, chlorate (V) ions react with iron (I1) ions

ClO3(aq) + 6Fe**(aq) + 6H™ (4o

according to the following equation.
T > 6Fe3*(aq) + Cl™(aq) + 3H,0(l)

5F92+(aq) + Mn04-(aq) +8H* "»SFeM(éq) + 4 HZO(aq) + Mnb(aq)_

Procedure A:

a) Pipette 10cm® of FA2 into a clean conical flask followed by an equal volume of 2M sulphuric

acid and then titrate the mixture with FAT from the burette until the end point. Repeat the

titration until you obtain consistent readings. Enter your results in the table I below.

Table I @
Volume of pipette used = ... ... .. 18 O/ -.oem® (% marks)

Experiment | 81 b g

Final burette reading /cm? | o070 ,O/ Q’M 0

Initial burette reading /cm? CuSO 5 a @,6‘0/ @
Volume of FA 1 used /em® 1 Q.80 9. 46 adp (Ao

(4" marks) bc:j

(2 marks)

................
-------------------------------------------------------------

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

: ' 3 5,
Therefore Average volume of{FA1 = ... .. ﬁ, : ,q.,,(.?. + AR . cm’. @
o (2 V2ma

. Questions : @2
age 2 of 8 /
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iﬁlﬂi&Bbriment T R S S Fll

- B/
| Q
I\Ll?’inal_bﬁ—__‘rette il | o B | ashho | 2030 R
F]itial burette reading /em® A D F Oﬂ/‘ ( gs{fg 5 1_96\/ J %
\71"*,*\*‘“—’::“_:‘ B s T e < et el "’ A Ra" ~
olume of FA 1 used /cm 2.5 & p/"; J,;P(_’)r “15.%*._

Titre values used to calculate average volume of FA1 used are

.......... .25'Q03nd &559)( cm? (%2 marks)

et
- Therefore average volume of FA1l used = ,QS R0t 2S5 2dem? .%_ apdi \“/\/
: . v marks) — O &«
Questions e \ toaed
- = &51 / ng, o 0"~P/
d) Calculate the number of moles of'; A G .
‘I O"S‘X

1) Excess iron (I) ions in FA2 that reacted with manganate (VII) ions.

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

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

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

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

Loooum® of Pha Condins O odqmdes of Rt
Sﬁwévafwcwn@ .............
1500 _

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

Moles a—,’{. Fe?t HUb renckeel wilp CLOT = 2
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¢) Determine the percenta

ge purity of T
(K=39,Cl=355 0= ¢

(2 2 marks)

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

................................................ = 1 STEKS moloc

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

B sf kelO; -« () Kes o) yiexs) - jaz s

7 Mlermatively

W&éu\} eg o S \,s’}sX\J‘fmu‘(esj‘/C(Og

S Lo i ;
> 2Socwt ok Fin GewAen Q 57‘”“‘5W’K%L03>wsie: o L@y

= 2 O\?;}ﬂ\;%mofe_s
imﬁ(e eﬂ? KClOs U:e:‘j(..g \al.;gj
A*93 fr)gﬁ(‘kggwﬂes a‘ﬁ A | O.S ._,;rc;:fj\,.c QQ-R'S X 2937 S’xkggb

. = 0-4&@'
/ Pectugeae Poiy of T = %:@la_,m@j\/(
NeRs ) 1s
e vl

/‘/,/
-~ (\
[
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> Youare provided with substance Y which contains three cations and one anion. You are

required to carry out the following tests on Y to identify the cations and anion in it. Identify

any gases evolved. Record your ohsclvmmns and deductions in the table below.

| T t‘\t\

| a) Heat a spatula end-ful of Y in udry

| test tube until there is no further
!
change. =ce\owdec  fuen Mo CE
blue | Fﬂfef ‘
&ch‘»ﬁ«)@ ka,(:r':‘_o-,
Srange fo gree
= Colowdeas ans wit. €
Swmell fuvne we "I‘Q‘—‘*o ;
\t}wd e ‘ul" d - ‘*S\*‘&e
] "'\*W‘d wdl,
"CD\QW‘Q \ u}(‘v Fuenl

(- S apdleaialine <14
= Yellows | \oro“sn ng

b)) \Q\m'em Sublivnats

Observations

Deductions

W \»"\‘ca hWA i

) 2l
PR A o
Mon- trpusifion muctal g
Fe*
£

weke, 0@ u{feﬁ(&cﬂw
C ydeated Tal®)
Amimenium /Qﬁﬁ' ¢

t
g SO’/‘/

2 ND =
4> gQg Prese

N"’{{‘M& Q{J:

S Y

efe.

b) Shake two spatula end=ful of Y in a

dropwise until the solution is just

zh{\; xr

3 A 2
boiling tube with about 3cm? of Brow, ] 59’“”“{/9/{“ 4 e
water. Add dilute sodium hydroxide |~ E"““’\'Vﬁ; € kC&Ma Pet™ C i
: . | exeens e T/S/
solution to the mixture dropwise until Bt g PES ' oo Fe®-
in excess. Warm and filter keep both |- {o\ow e w ,'Zv?:*' Pg;:l'w' Lg'i'
t d idue. - cm\w‘qeg Wil d?e& T
he filtrate and the residue e ey ) N M&.Q N ;‘MQ
¢) To the filtrate, add dilute nitric acid "“‘ e \}4 dete St
e el

- K ) (o]

T WA sl
acidic. Divide the acidic solution into & i Pb ot
n Yo acte
six parts.
i) To the first part of the acidic 2 :
: Whe - g»(df Zyy‘\/ {V g

solution, add dilute sodium hydroxide bk e PRI, e 0

> : o w €Xco (gl (\_/4
solution dropwise until in excess.
ii) To the second part of the acidic N L:w ‘;‘{Gg [ (E v/‘sg i
solution, add dilute ammonia solution 5 e\tons . C:;/‘
drop-wise until inf excess. l

iii) To the third part of the acidic

)Db&t{d/m So

solution, add 2-3 drops of potassium Neo obse,val, 11’
e . Q"A 24 e -
iodide solution. - e Al rele £
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iv) 1o lhl' ﬁ\urlh pun Otthe ;’]cid_icr Y - \\\. ,/,z

| solution, add 2-3 drops of litmyg

solution followed by AMmonigy B\%'la o T (e i A M, %{rm(—*»Q

solution drop-wise until in exeegg

V) To the fifth Part of the acidic

solution, add 2-3 drops of lead (11 QLCL\_ . e sl &®$ o ‘k )
nitrate solution and heat, <l eu@/ < \ |

Vi) Use the sixth part 1o carryouta | T —————— |
test of your owp choice to confirm' the

anion in Y, bqw T k:%d;é \;Q% ?, ‘Pt SO % v&&mec(\(/f ] ™

&M\&n T-t.

d) Wash the residue with water and

. e L LR
dissolve it in dilute hydrochloric acid g / de‘“"%l"‘h

and divide the solution into three

)

parts.
i) To the first part of the acidic : T
solution, add dilute sodium hydroxide s

\w exeec o

solution drop-wise until in excess.

ii) To the second part of the acidic B w\/ i

w WAL - { ) \
solution, add dilute ammonia solution E H’t ‘*\f:z& G« r—?g/( ( L
dropwise until in excess. v @xlecg

i f the acidic y . .
ii1) To the third part of the aci : i x QA_MM F??’/*&_%;,MQ(Q ; \.¥ \
solution add 3-4 drops of potassium 5

thiocyanate solution.

‘ 24/Y
The cations in Y are ... .. NH‘{:“_‘,/(ALJM& ...... \:e .....
&

: The anion in Yis ....ocooveiiniiiinnnns I A O T TR P TR R /
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b You are provided with an organic compound N. You are required to identify the nature of

compound N, Carry out the following tests on the compound and record your observations

and deductions in the table below.

Tests
a) Burn a spatula end-
ful of Q on a porcelain dish or at
the end of a spatula.
) Shake lem' of Q  with about
2em* of water and test with
litmus.

(ii;gt:l'Vzltl(»ns

eductions \/j

Q bun WK tLL\ue/
&(’“ouo non - 403

<€'\0W‘°

s&uwiwa%m‘
b e (R

et

¢) To 0.5em’ of Q add
2-3 drops of sodium carbonate

| solution. \

'*Sg \S M‘sn }S ‘ul:n\& - ?D\% ‘rawog
i wyedes MU ea\evAes ey
sb\“hun :
o bb\u"\g « hrns L}k&t (% é')’\ L Q;g
No ,Q«ﬁef‘(e&' Cedl “fj V’“A
S Q C«»\Q\mer ol rens

)

| &) To 0.5em” of Q, add

2-3 drops of acidified potassium
| dichromate solution and heat.
}—-—

Orarae Teluhioi-

q»}% o (\‘}w{@/

de & Mc\g\*

O\EC\luu
oot

cL()T‘N or c&o\.\.j“)(_\e’ »

oL,

' @) To 0.5em’ of Q, add
| 2-3 drops of Brady’s reagent.
|

de\(wy;(c’

Me\e\(j»?e/\l%@_fe\.ﬁ' @

l D) To about lem® of Q,
- add acidified potassium dichromate
- solution and heat. Then add ethanol
l followed by 4-5 drops of
- concentrated sulphuric acid. pour

| the mixture into a small beaker of

:1 cold water
|

YW*

- W

Q\M-P/‘“

T Md X (o\‘\ S"tco

(swbun 25e8) | —
e Aot €D
e W\&&”

\"° Cw(‘o:réj\ C &

2) To about 0.5cm? of

| Q. add about 4cm’ of fodine
é solution followed by sodium

' hydroxide solution drop-wise until
) the brown colour of iodine is just

| discharged.

\Ee“epé C

Q s Efupdl
(© i 2 Raifom

CHy&i

"h) To about Tem® of Q, add about 5
drops of tollen reagent and heat
|  gently.

S\loer ™MAYYor

wes &y 8

Comment on the nature of Q

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

------------

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

it R4
I
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