MARKING SCHEME

QUESTION 1 (20 MARKS)
You are provided with:

Solut?on H, which is acidified potassium manganate (VII) solution.(KMnOa)
Solution X, containing 5.0g/l of a dibasic acid, H2A.2H20

Solution N, containing 24.5g/1 of ammonium iron (II) sulphate solution.
(NHa)2Fe(SO4),. 6H20

You are required to:

l) Standardize solution H using solution N.
1) Use the standardized solution H to determine the concentration of the dibasic acid,
H>A.2H>0, solution X and then the formula mass of A

Procedure 1
1. Fill the burette with solution H.

2. Pipette 25cm® of solution N and transfer it into a conical flask.
3. Titrate solution N against solution H until a permanent pink colour just appears.
4. Record the results in table 1 below.
5. Repeat the titration two more times to complete the table.
a) Tablel
I 11 111
Final burette reading (cm?)
200 400 | 200
Initial burette reading (cm?)
D * O q. O- 0 Or O
Volume of solution H used (cm®)
200 200 20 0
(3marks)
b) Determine the average volume of solution H used. (1mark)
e 0420.0 4200 6000 .oov.... &.ﬁ..}ffﬁfiﬁﬂé
....................... g Sn 90 R Cen
¢) Calculate;
i) The concentration of solution N in moles per liter (RFM of N is 392) (Imark)

......................................................................
...............
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D Calculate:

1 “he a o - . .
) The number of moles of the manganate (V11) ions in the average volume of

(Imarks)

ChCﬂEGQS-h-—{leQOUQ
- :

. =.0:00039.68.75. .moles
g Ty 9 e BIGRnEREE R

") Given that2 mbdles of manganate (V1) lons react with 5 moles of the dibasic acid
ii:A.%l-{:(_). Calculate the number of moles of the dibasic acid H>A.2H20 in the

25em’ of solution X (Imark),
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......... . — - Q0492 | le s
..... -2 X 00003298875 ﬂﬁﬁiﬂf’“ﬁf?fﬂ'.fﬁﬁﬁﬁffﬁffﬁﬁf?ﬁf?0

2
1) The concentration of solution X in moles per litre. (Imarks)
LLoncenbadion = migle s x [oon | Q080920 X Iaw0
.................................... Valiyme 25

1v) Calculate the formula mass of A in the dibasic acid. H:A.2H-O(H=1, 0=16.0)

(2marks)
IﬁﬁﬁﬁﬁZFX}?Mﬁ%ﬁﬁﬁ)]\ifﬁldikﬁﬁ}jé;gf'ﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁfIﬁﬁi 2t AL36 =126
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2. You are provided with:

- A solution of sodium hydroxide labeled B.
- A solution of sulphuric(vi)acid labeled C.

You are required to determine the concentration of the alkali using the following procedure.

PROCEDURE:

(1) Place 40cm* of sodium hydroxide solution into a 250 m! plastic beaker.
(it) Measure 60cm? of sulphuric (vi) acid solution.

(ii) Determine the temperature of sodium hydroxide solution at half a minute intervals for two
minutes and record it in the table below.

(1vV) A1 2 Y2 minutes, place the 60cm’ of solution C into the plastic beaker while stirring and resume
taking the temperature in the 3 minute.

(v) Complete the table below,

Time in minutes 0 vy I 1w 2 2% |3 3 |4

Temperature in°C | } 80 150

180 180 [I€0 | X 210 21:0| 21-0

l

Time in minutes 4 5 6 6 ' l 7

Temperature in °C 2]-0 210

|
21-0 210 Il\-O l\

(2 marks)
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(3 marks)

(a) Plot a graph of temperature against time.
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(b) From the graph. determine the high
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(¢) Determine the heat evolved in this ex

; ' periment (Density of solution = | g/cm® specific heat
Capacity of solution=4.2 Jg'! K"

(1 marks)
AH:M(AT ..............................................................................
--'-—_—:-4-00--x--L-,b-l-X---B ................. g Lo 20 £ O S
........... FOQQ -

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

(d) Given that the molar heat of neutralizati

e _ on is 56KJ/mole, determine the number of moles of
sodium hydroxide used in the neutralization

reaction above. (1 marks)
oot ? nevdredinehion 2 SbkImd .
------------------------------------- 'f—\ UL W 5 . C. -
Idle 5 g G R 2w 0 0225 made-
P N Thanll be2lo
(e) Determine the molarity of sodium hydroxide. (2 marks)
Melomby aiMoles i Ugaig T
......................... A O P o e

Scanned with CamScanner



\

A You are pProvided w

| : ith 10emy of sol
observations and nferenceg in the
(1) To about 1enyof et ..
Observay o SMYof solution M
Ot Servation
——=0n

—_—

WY pre ek

fovme &
_(mark)

To the mixture in (ii)

Observations

(1)

‘-_( I mark)
To lem? of solution M add

H'/K>Cr, 05

(iv)

| Servaty
Observation

h——%_‘_\*—_—m
w e T —
ovange K| Kacng

;."}\)rns - reen
}(I_npark)

Space Provided

~ LUmark) (1 mark) &Lﬂe“\.
) Toto 1oy of solution M anq 3 drops of Ba(NO»), (aq)
- Observation

-
above
— 1) above

(Imark) '
_ﬁ_—___k_\

ution of liquid M, carry out the

tests bellow ang write the

add 2M N

= EIOH (aq)

Zn1+/ A‘B-/ FL;H(; CC‘H-/ Mjl+

Inferences

—_—

Lfl—, > 03L C 031-

SO

/

(Imark)
add

\M\__‘
HCl drogwise until excess
| Inferences

-
So,

—

y ( Qg Present

(Imark)

-_—

So;” fresenl

Scanned with CamScanner



