
29.6.3 Chemistry Paper 3 (233/3)

1 You arc provided with:

* solid A, t re- I it M<( t )i
* solution B hvdrm hloric acid for use in Questions I awd 2
* solution L,. U.30M sodium hydroxide
* methyl orange indicator.

You are required ro:

* prepare a dilute solution o f hydrochloric acid and determine its 
concentration;

* determine the solubility o f solid A in water.

Procedure

|Reserve cme (f ry conical flask for use in step 4).

Step I Place all o f solid \  in ,i ^ 0  ml drv heaiur \dd  IftO rn' nf distilled water to solid A 
in the b i\ika  I -om* j  1̂ is*, tod Mir the mivrnt ilior un hl\ tor about rm> miraiteiv. 
L c j\c  the m ixture  1o st md nd pnn >'ed w itU s|ct - 1 ami *

Step 2 Using a pipeSSc and a p ipette f lie r , place 35.0cm' of solution B in a 250 ml voliipnctric 
flask. Add about 200cm ' ol diitdlcd watei Shake the mixture well and add.distilled 
water to make up to die mark, Label thf- solution I)

Step 3 Fill a burette with solution C. Usim;> a pipeffe and « pipette filler, place 25,0cm’ of 
solution D into a 2511ml conical flask. Add two drops o f the indicator provided, and 
titrate solution D with solution C. Record your result-- in Table 1, Repeat the titration 
two more times and complete Table 1. Retain lho retriaininsi solution D for use in step
5.

Step 4 Filter the mixture ol turned in step \ 
Label the filtrate i i h non \

d rv  filtrr funnel into a d rv  conical flask.

ep 5 Clean the M-rette m d fill it with solution D. Using a pipette m d a pipette filler, place 
25.0cm" solution A into a JLsOml conical flask. Add ;«»> drops o f  the indicator ' 
pro\idt.d nnd titrate Mdunori V with solution I) k  eotd >our results in T able2. 

at the titration two more tin v s  and compf *■ T iteie 2.

Table 1

[ I 'inst burette reading
j Initial burette, reudrtm .....
! Volume ol 'solution € used ic to )

r ~  i ii ! m
....... i i

' ........  ! ............. .
(4 marks]

(a) Caiculare:

(i) average volume of solution <" used: [1 mark)

j if) moles o f  sodium .hydroxide in the average volume of solution C  used; (! mark) 

(iii) moles of hydrochloric acid in 25.0cm"' of solution l> 0  «*«*)
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F

(iv) the Hiuki!Uy of hydrochloric acid solution D, 

T-dbk 2

0  mark)

I ' '11 in
Fond burette readim-
Initial burette re,tdiitj' j  
Volume of solution H used (an"'} j

(4 marks)

|b  ̂ Calculate i

(i> average volume o f  solution D used; Cl

(it) moles of hydrochloric acid in the average volume o f  solution D used;
(1 mark)

(iiij moles ol the metal carbonate, solid A in 25.0cra'' of solution A; (2 (iwrks)

( tv ) the so lu b ility  o f  th e  tm ia l  earb*. ,asc, >ohd A  m u  Jk’t
(Relative formula of ifciai. i ,n imiiMU 74 iis^urne density ol’solution. — Ig/citf*).

(2 marks)

You are pro¥ided with solid E. Carry on! the following tests and write your observations and 
infacotcs in the spaces piovided.

(a) PI su  »*bout one-half ot solid E in a dry test-tube-, Heat if strongly and test any p s  
pmdiu i d using hjduxhloric acid, solution B. on a glass rod

Observations
(2 marks)

Inferences
(1 mark)

Place the rest o f  solid E in a boiling tube, A.cStl about I OcniJ of d i l lu i  water. Shake 
wet! and use 2cm3 portions for each of'the tests below.

(i) To one portion, add aqueous ammonia dropwise until in excess. 

Observations Inferences

i i nuisk) ( I  m ark)

(ii) To a second portion, add about l emr’ o f hydrochloric acid, 
iwvJutioii 8.

O bservations

(1 os irk)

Inferences

(2 marks)

\ siu Fu a  thud portion, add two drops of aqueous lead (II) nitrate and heat the mixture to
\ dm

Otoervatjons

0  mark)

Inferences

(1

245



3 You ,uc p.ovnicd with solid F. Carry out the following tests and record your observations and
mk*u*m i. ■> ir. the pact's provided.

(a) Place about one half o*'solid F in u dry test-tube. Retain the other half ol 'holid f  for 
list' in (b( Add all of the absolute ethanol provided to solid F in the ta>i-tube. Shake 
fhc niiMure.

Observations j Inferences

(1 mark) j f

Divide the mixture into two portions*.

(i) Dctcmtine the PiJ oi ['the f«>t portion using universal indicator solution and a PM chart 

Observations Inferences

{I mark) j (1 mark)

(ii) To the second portion, add one half o f  the solid sodium hydrogen carbonate provided. 

O bservation %  I nferences

(h)

(1 mark) (1 mark)

Place the remaining amount o f solid F in a b dim, tube. Add 10cm3 o f  distilled water 
and shake. Boil the mixture and divide il into sbr portions while still w arm .'

(i) To the first portion, add the a m  nmg amount o f  solid sodtum hydrogen 
carbonate.
Observations Inferences

(1 mark) (1 mark)

(ii)  T o  th e  second portion , add rtiree 
so iu in  n and w arm .

o f  ac id ified  potassium  d ic iro ra a te  (V I)

Observations Inferences

11 mark) (1 mark)

a a j To the third portion, add five drops u f hrnnone water

O bservations

;! mark i

Inferentp*

(1 iTKfti
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