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Instructions

This paper consists of three (3) questions. Answer all the guestions

Question number one (1) cames 20 marks and the other two (2). 15 marks cach

Mathematical tbles and non programmable calculators may be used

Cellular phones are not allowed in the ExAmInAton room

Write your Examination Number on every page of your answer pookies)

You may use the following constants

e Atomic masses: H= 1, C=12, N 14.0=16S=32 Na= 23, K=39 Mn=55Fe= 56

e Molar gas constam = 8.3 14 1K ‘mol’
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You are provided with the following solutions.
Lo 002 M potussium permanganale, -
M: 192 widm’ hydeated ammonium icon (11) sulphate, (NHiLFe(SO; 0!

P: | M sulphune scud.

Theory
The manganate (VI on, Mn0, . usually found as KMnQ),. 15 a good m:d%mg agent u)u
dise Fe'™ 1ons 1o Fe

b
acidic medium solution, bemg sasily reduced 1o Mo jons. It curn oxi
2 moldm and s always placed

fons. 1t is usually prepared as a solution of concentration 002
in the buretie

Procedure
(1) Pipette 25 cm’ of solution M ino o conical flask

(1)  Add 25cm’ of solution I into a conical flask containing solution M .
(i) Titrate the mixture against solution L unbl & permanent pink colour appeurs in the

conical flazk.
(1v)  Record the titre volume and repeat the titration to oblnn three readings

(vl  Record the volume of the pipetie used

Questions
(#)  Wnte a half equation for the reduction of Mnd);, 1005 to Ma™ ons i acidic solution.

(b)  Wrnre a half equation for the oxidation of Fe' " 1o Fe'”
(¢)  Wnie an 1onic equation to show the axidation of Fe'* to Fe' by MnQ), 1wons in acwdic

solution
(d) Deduce the value of x i hydrated ammonium won (11) sulphate

(e} Suvgeest two advantages and disadvantages of usmg KMnOy in volumemnc analysss.

You are provided with the following:
U 0.1 M hydrogen peroxide;
Vo 0.25 M sulphuric scid,
W 0.05 M sodium thiosulphaie,
X 03 M potassiam jodide;
Y. Starch solution;
Distilled water;
Stop watch

Thegey
Hy*n peroxide reacts with todide 1ons to form jodine. The 1odine produced reacts with
thiosdiphate 0ns as indicated by the following equations:

H,O,  +2HL +21 =1, +2H0,......... ST
ZS,O:‘ "";..,.—’540:,,‘,*2',“, ' ctussssssni RN

The m:‘tial_ rate of oxidation of iodide 10ns by hydrogen peroxide in acidic solution is found
by measuring the tume taken to liberate sufficient 1odine 1o react with the thiosulphate 1ons

present und then produce s blue colour with starch solution
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The rate law equation can be written as follows: Rate :U[":O:T[H. T[l I By varyiag

lh'; col;ccntrnltun of each reactam independently, you can determine the orders of reaction
a, band ¢

Procedure
(1) Measure 10 em’ of solution U, 25 em’ of solunon V, and § cm’ of solution W into 3
100 em’ beaker

(??) Add approximately | cm’ of solution Y.
(1) Measure from the burette 5 cm’ of solution X and put into another beaker and add 20

em’ of distilled water. Call this mixture A.

(V) Add nmuxture A (X/water mixture) to the first beaker and start a stop watch/clock.
Swirl the contents to mix thoroughly. Record the time taken for the blue colour (o
appear.

(V) Repeat proceduses (i) (o {iv), but this time using the mixtures as indicated in Table X

Table | , — —
Mixture X/em' | Water/em

A % S (=

B 10 15

C S 10

D 20 3
[~ F 25 |7
Questions

(a) Record all your observation results in a tabular form.

(b) Plot a graph of log (1/t) against log (volume ol X)

(¢) Calculate the gradient of the graph.

(d) Determine the order of reaction with respect to X

(¢) Plan a simple procedure expenment that can be used to dete

reaction with respect to U

rmune the order of
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died wmumplexmmououummdommmmetme

d in Table 2. Record carcfully your obscwnum make appropriate

Inference

Wofwnplex

Heat a hnle sample X in 4 dry fest tube.

Prepare a sample solution X and divide

the resulting solution into three portions.

(1) To the first portion add NaOH.

(1) To the second porton add NHL.OH
solution.

(m)To the thid poruon add FeCl,
solution followed by dilute HC! then

boil.

(d)

Perform flame test for sample X

(e)

Perform one confirmatary 1est for
(1) Canon

(1) Amon,

Conclusion

()
(1)

The canon in sample X is : i
The anton i sample X s

(1) The molecular formula for sample X 18
(1iv) Write a balanced chemmical equation of the reaction for expenment (b)
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