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You are provided with:

Solution Ay, potassium iodate solution ©* (}SN\

Solution A, acidified sodium hydrogen sulphite solution
Solution Aj starch indicator

Distilled water in a wash bottle.

Stop watch / stop clock

You are required to find out the effect of concentration of potassium iodate A on the rate
of reaction with acidified sodium hydrogen sulphite A,.

the:.thc end point of reaction of potassium iodate with acidified sodium hydrogen sulphite
i1s indicated in the formation of a blue coloured complex using starch indicator.

Procedure 1:

(a)
(b)

(©)
(d)

©)
H
(2)

Using a 10 cm® measuring cylinder to pour 5 cm3 of aqueous sodium hydrogen
sulphite into the conical flask.

Use another 10 cms of measuring cylinder to pour 5 cm® of starch solution into the
same conical flask.
Using a burette pour 15 cm’ of distilled water into the same beaker.

Using a burette pour 20 cm’ of aqueous potassium iodide into the beaker and
immediately start the stop watch.

Swirl the mixture in the conical / flask and continue to swirl until a sudden blue
colour change is seen.

Stop the stop-watch and record time taken seconds for the sudden blue colour change
to appear.

Rinse the beaker with water.

Experiment 2:

(h)
(i)
@
(k)

Repeat procedure | using 17 cm’ of distilled water and 18 cm® of aqueous potassium
iodate.

Repeat procedure 1 using 21 cm’ of distilled water and 14cm’ of aqueous potassium
iodate.

Repeat experiment 1 using 23 cm’ of distilled water and 12 cm’ of aqueous potassium
iodate.

Repeat experiment 1 using 25 cm’ of distilled water and 10 cm’® of aqueous potassium
iodate.
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(a) Complete the table below.

Table 1

(im.i;)

Experiment ! 1 2 (3| 4 5

Volume of Sodium hydrogen sulphate (Na HSO3)used | 5 [ 5 | 5 | 5 | 5

.q(.{:~tvfcj Up ﬁ[@ Y—Lcaly /

Volume of distilled water used (cm”) 1517|2123 25
Volume of potassium iodate (KIO; (aq) used in cm’ 2018 | 14 | 12| 10
Time taken to change colours (secs) 19¢ | 208 2¢¢ 239|440
(4 marks)
;“‘\
(b)  On the grid below plot a graph of time taken (secs) for the colour change R \5__
(vertical axis) against volume of aqueous potassium iodate used (cm®). \
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(¢) (i) From your graph determine the time taken for the bluc colour to appear if 16 cm

of aqueous potassium iodate was used. (Show clearly on the graph how yolzl
worked out your answer). (1 mark)

qIme  (oveait fb“
’2“& Xt@‘ — I?‘Sﬁ ,S,'@(?(;kflj \/i jgfl’\/l/(iu:]

(ii) Calculate the volume of distilled water required if 16 cm’ of aqueous potassium
iodate was used. /

/ (1 mark)
PR _ 4
26-16=19 cm” /u /ZM&A

- Jem ()L‘ftlziu‘« b Y

J Y3 p : ¢ "{,CLL W
]Vl“’f Z’z&f "y 'rﬂt‘;su "‘1 L yeilloee k

yate . AT -
(d) On the graph sketch the graph that could be expect.;é/if th!:ve'tf)ove expenmc‘& S Were oy 3o
done at a higher temperature. Explain. . 3 (1 mar l? :
~— WAL 1S b&im m]l}“ﬁ'([ lth cuc‘l (lees ST Mug)hu L\,%
i plHed s ,
3¢ (¢) Calculate the concentration of potassium’it&c teps%lu'tion in moles per litre in the final
- reaction mixture in the experiment 1. o 00] malec ¥50 (2 marlg<s)
§ 2= ostl of qu;e, [Ospend | =0 cs£20 poe 3

o . 20w v \/I = - jory /

':'_(;'G(?'Mi.lts A= -0l iiLlﬂ) -;—,G'O')-QIO.N\
(f) How does the concenttation of potassium iqdate solution A, affedt its rate of reaction
with acidified sodium hydrogen sulphate A2? Explain your ansyer. (2 marks)
\woea se e amitegh abw. lewds E lwordise w ﬂu'u rale o) et ﬁw b
(s {\"u_ bk veaelr e moe e @ua cud%?x b (mclls) nwm ber A pew hele Leects L M

Collicimne heww mag V&cd’ll‘mj Lewd Mg Fat llew b veudl
2. You are provided with:

Solution B, which is 0.05M acidified potassium manganite (VII) solution (KMnQy).
o Solution C, containing 5.0g/l of a dibasic acid, H, A.2H,O

You are required to:

. Determine the concentration of dibasic acid H,X, solution ¢ and then the formula
mass of X.

Procedure 11

1. Fill the burette with solution B.
2.

Using a clean pipette, place 25 cm® of solution C into a clean conical flask. Heat this
solution to about 70%,

3. Titrate using solution B until a permanent pink colour just appears. Shake thoroughly
during titration.

4. Record the reading in table | below.
5. Repeat the titration one more time to complete the table below.
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(a) Complete the table I below.
Table |
[ I C /
Final burette reading (cm”) 0 - 2+0 df (?
Initial burette reading (cm’) 0Q O+0 Ae
_j/_olume of solution b used cm 20 80
(3 marks)
(b) Determine the average volume of solution B used. \ (I mark)
20480 _ 60 _ oo ton
.—ﬁ"_—"— - {,———‘_’ —
2. 2
(c) Calculate:
(i) The number of moles of manganite (VII) ions in the average volume of solution B
used above. (1 mark)

O,Omélﬁ: — O G
26 — Zm

i
.~ 005 A3 . ¢ 0004y

(i) - diécn that 2 moles of manganite (V1) ions react with § moles of dibasic acid
H; X.2H,0. Calculate the num
25 cm” of solution C.

(2 marks)
Mwog - HT =g

2.5/ A

-0 00' ma e
0 000y, OC

(iii)  The concentration of solution C in moles per litre.

ber of moles of the diabasic acid H; X.2H;0 in the

(1 mark)
000\ mules Y e ——aStm?  x=z0eel Mo
S = _vogM
(iv)  Calculate the formula mass of X in the diabasic acid Hy A.2H,0 (H=1,0=16)
‘ I L . (2 marks)
n’lO a'\’ t = q .
K ’%fﬁm; Hy A=2Hya = Jag
C G 2toct+a =N Ny
04 —= $yql L 5 + 0‘8)
.
_ - i
v W12 .26 -2

- S—=00¢ zZ |2 - 37 \/I
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ith solution Q, Carry out the tests below. Write your observations and
paces provided.

You are provided w
inferences in the S

3 . :
Place about 2 cm? of the solution in five separate test-tube.

(@) To the first portion, add aqueous sodium hydroxide drop wise until in excess.

Observations Inferences /
I

/
R
While  pacp fale? Zu AT PL s prasadt
Solubie e sppedg VY
1-

| (1 mark) (1 mark)

(b) To the second portion, add aqueous ammonia dropwise until in excess.

Observations Inferences

/
tdl,u;[b p;q;ap)}n%‘//“ Al%i; plar

N & H I//')’[/).C&[F
Igolable b exediys iy

(1 mark) (1 mark)
(¢) To the third portion, add 3 drops of dilute hydrochloric acid.

Observations Inferences Vi ny Enk
-~

/l
. v - . ~ /i
No 10hile protup taly [ AP?‘M’/‘Q&J} ph* absed Yl
, L= e & e '
e ‘-[/Jf&’""e Chude, Wi gD&g (O_' ) H[O.j abse | Vi /1»\1 fy

~ (1 mark) R (1 mark)

(d) To the fourth portion, add 3 drops of barium nitrate solution.

Observations " / | Inferences V/
No o W b To ol }Cﬂé SOL()Q“ albsed !

(1 mark) (1 mark)

6
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(€) Tot i :
0 the last portion, add 3 drops of lead (IT) nitrate solution then warm the mixture,
Observations Inferences
1 I e protepfal Tt ' . \ A
Atsselves o v Mg pretedts™ | |
l (1 mark) B (I mark) ,
: . . I C\C b
4. .You are prqvndcd with solid Rfa\r(r])g ()utt (e:testé gclow. Write your observations and
mfercnccs In the spaces provided.
1).  Place one third of solid R on a metallic spatula. Burn it in non-luminoius flame of
the Bunsen burner,
_()bser\'ations ' ‘ Inference 1
. \/\ /: |
~ - ' ‘
Q’unu; Wik a gellw e=¢ ~CZc™ pased l
. 3 . ) |
sc'tiid <( lame ’ |
( %2 mark) ( V2 mark) ‘
i).

Place the remaining solid in a test-tube. Add about 6 cm’ of distilled water and '
shake the mixture well. Retain the solution for the next procedure.

Observations

Inferences
i,
Mscolves & rom 4 / Po)cw [cmpmcuct
celndless €8 %ﬂ; v,
U

, IAIANVATIRT
\\xmo%emam N (% mark)

( Y2 mark)

(I) In another 2 cm’®, add 2 drops of acidified potassium manganite (VII).

Observations Inferences

Al 'ﬁa‘/ /z‘)qsgluzi | 2: Cﬁ = C.- ﬂ'OH | /fm:,[m
ma“ﬂamb (v ¢ ((ugps / / /

E H
{O)L'In’ Radl /)U"YP&“ - ‘

N

/)u?;&t'[ U
)
(o) e Less (1 mark) (1 mark)

7
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(1) To about 1cm?, aqq 3 drops of acidified potassium dichromate (V1) and warm.

 Observations

7'[0([{ e(,{ /)Jﬂgyum abced
(clcréﬂmle (1) ehbemgrs HEDE - 455 Vi

&J-Gh#‘_ Yemauy Yo [1-‘1"’/

Inferences

(% mark) ‘ ( % mark)

(ITT) To about 2 ecm® of the solutidn, add 1 g of solid D; sodium hydrogen carbonate.

Observations Inferences |

Sfftvesle  awl bubbles 9 H’r HgD 0-¢ o Hvé
a @ olndliss 44 @vevi ol |

/e,

o GO

(%2 mark) (%2 mark)
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