P
b‘ i...'ll..'.lI'll.ll.'.'....!
Candidate’s Name @ .... HF\_N\ ....... S

Cw‘q“v\ Random No. | Personal No.

Signature:... 4355 e es T l q é) % A OO

(Do not write your School / Centre Name or Number anywhere on this booklet.)

P525/3
CHEMISTRY
(Practical)
Nov./Dec. 2022
3V hours

UGANDA NATIONAL EXAMINATIONS BOARD
Uganda Advanced Certificate of Education

CHEMISTRY
(PRACTICAL)

Paper 3

3 hours 15 minutes

INSTRUCTIONS TO CANDIDATES:

Answer all guestions. Use blue or black ink. Any work done in pencil will not be
marked except drawings.

All your answers must be written in the spaces provided.

Mathematical tables and silent non-programmable scientific calculators may be used.
Reference books (i.e. text books, booklets on qualitative analysis etc.) should not be
used

You are not allowed to start working with the apparatus for the first 15 minutes.
This time is to enable candidates read the question paper and make sure they have
all the apparatus and chemicals that they may need,
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You are provided with the following:
FA1, which is a solution of hydrochloric acid,

Metal X.
Substance Y, which is an oxide of X, with a formula XO.

You are required to determine the enthalpy change for the reduction of the

oxide of X and comment on your answer.

PART I

Procedure

Weigh accurately about 1.2 gofX.
Using a measuring cylinder, transfer 100 cm?® of FA1 into 2 plastic
beaker or cup. Read and record its initial temperature, in table 1.

Add at once the 1.2 g of X into FA1 in the plastic beaker or cup and at
the same time, start the stop clock or watch.
Stir gently with the thermometer and record the temperature of th,.-,

mixture after every half-minute in table 1, up to the fourth minute. ™
S By 7 & et et T g

Results -
......... 3‘?4?_/g (%2 mark)

Mass of weighing container + X =

Mass of weighing container alone

............................... {12%2 (72 mark)

Mass of X used = g
Table 1 [
“ Time (minutes) 0 Y 1 (1% ] 2 | 2y 3 3% 4
(L
Temperature ’ : ' : D _ o
of solution ( °C) J\/O %{915 55 G\%/O 459 é’j\, g% é{é/; e‘/S;D
v

s (4%: marks)
Trend \nCreaseS Man decitsSe
Covvect Yo \ad:p
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PART 11
Procedure
Weigh accurately about 2.0 gofY.

Using a measuring cylinder, transfer 100 cm?® of FAL1 into a plastic
beaker or cup. Read and record its initial temperature, in tablc 2.

Add at once the 2.0 g of Y into FA1 in the plastic beaker or cup and at
the same time, start the stop clock or watch.

Stir gently with the thermometer and record the temperatgre of the
solution after every half-minute in tabje 2, up to the fourth minute.

Results P
Mass of weighing container + Y=...... 25 % ¥ ¢ (% marb) d L)
.4 . ‘

Mass of weighing container alone = D308 g (Y2 mark)

Massof Yused=.................... Q'D‘/{ ...... g (%2 mark)

Table 2

Time (minutes) O % | 1 |1%] 2 |20| 3 [3%] 4

Temperature 270[30-0| 320|320 220|31:0 (29,0 [32:0 | 3.5 C 9

of solution ( °C) . L/ )
XN XA X x| X x| x| x

e Vg v Vv 174 V ‘/

Vv V.
(472 marks)

(@) ()  Ploton the same axes, graphs of temperature against time
for results obtained in both Part I and PartII. (07 marks)

(Graph paper is provided on page4.)
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(1) From your graphs, determine the maximum temperature change i
for each reaction, (03 marks) ‘

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

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

5 P
................................ v ey Yo asgh, (D

(Le\ N CRNE Y OA™ s,

(iii)  Calculate the heat of reaction in Part I and Part II.

[Specific hear capacity of the solution = 4.2 Jg' K™ and its

density =1 g cm™ in each case, equation of the reactions of X

and'Y are as follows:
X + 2 HCl@ugy —— xC1, (ag + Ha(g
XO(S) gt 2HC[(aq)~> XC[Z(aq) + H20ﬂ) ]

Part I: (01 mark)
He.st: Chonpe 2. IS X Sreap hed Copscabag & Rmperdoc Clve
........................... 2000 1)% ¥ 2% 605 VY

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

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

(01 mark)

|4k Chonge... 2. e 5 Speait el sy K bemp Qhovpe

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

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

---------
-----------------------------------
.
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(iv) Calculate the molar heat of reactions in Part I and Part I1.

(X=24, 0=16) (03 marks)

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

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

...........

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

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

=
.................................................. RIS\ ey SUSHPRSIIEL L

cs e
................
--------------------------------------

40q 0 %0 evdvy 240"z 472 Iy o)

.
e
-------------
e

204 o %O evalwes 2] Ky R o

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

Wioley eal of vtackion 2 if“il ol et
................................... ‘..,,_.,,........O:‘Q.:S...&‘{\ \

(b)  Determine the heat energy change for the reaction.
XO@) + Hyg—> X + H20q) \/‘/ (02 marks)

...... KO(SJ .t '/’)\HC({@——% ) C(,fg) + HP@ y '. AH: - Lfllﬁ m)

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

.
A P (e

: ; N K _Q.‘\

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

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

(c) Comment on your answer in (b). \/\/ (01 mark)
Thevedochunof JO. 20K 15 ok featible

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

becove Yo ﬁﬂ.ﬁ@ﬁq.%.@w...‘.S..?M‘T@L

»
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You are provided with substance D which contains two cations and two anions

You are required to carry out the tests in table 3 to identify the cations and

anions in D, Identify any gas(es) evolved.
Record your observations and deductions in the table.

Table 3 (30 marks)
TESTS OBSERVATIONS DEDUCTIONS
(a) To two spatula end-fuls of W
D in a test tube, add dilute CW\"QQ/\ {Pol0 ge'/d P ,\‘ '\Jr)\/y\/
nitric acid until there isno | ¢J) L& A\ dlve gy 2k &
further change. {O &Q A Wg/) Fe Lk C F V\Y\“\O[\
&mg_m Wy 8050\5‘-’(“”( (3%)
ng& A0S ot |CD, euo\ ved i
R (O\oW _ pp
Yiah v oo o heO:
w=ter mylle ,
WD \;&wwS\ \w-e,c( A PVCSQW{_ R
(b) To two spatula end-fuls of P \

D in a test tube, add about £y o Q% i

5 cm? of distilled water, : - ar \‘( C 2t \/\/% FGQF

shake well and filter. 1(9 U 0,

Keep both the filtrate and S{C% re %( C,r&)+ S\JS(’ecﬁtcp v

the residue. - \

Co\ouv-tess £ & on colouved
W\e}oQ 10m_8
b A
(c) Divide the filtrate into
three parts. \/\(
3—_

(i) To the first part, add \{‘Q/Qloui‘)(( u@\g\m PDKL l/‘r , ot
silver nitrate solution \ !b \ L.
followed by dilute SD\\/\O\Q di SUSVQ(;@@?
nitric acid. V\WLC QLA

(ii) To the second part, —
add aqueous pQ,Q_Q 7 Q’uobu\// PDq \/V ~
iron(IT) chloride P ey @i N guSyes L \
solution. 6&8"(
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TESTS OBSERVATIONS DEDUCTIONS

(i) Use the third part of .
the filtrate to carry 1

out a test of your own
choice to confirm one

of the anions in D, 1=
Test: \\‘L@w A m{' A
10 Yo Al PC\\’\*‘ \()V‘Q(‘\Q\v'\t/(“g COV\Q\(MQ"Q
@QV\(Q/\M ted (\UY\Q S-D\U\Q\Q L(J\ \DV‘CQP‘/\}&T
(\C((I oD addle OL? VoL Qwwvndvng T

Q\\O\A/Q(( \9"\ \/\/

}’S\ A 0N VWY Mo\qbdl‘ltf_ @J}:)

and. d\ e QQWOJ‘})(

| Amvaonis S\ohon

(d) Wash the residue twice %\SSO\VGS Iy ah o
St Ner R

with water. Tran§fcr it into QR Sveen 32‘)\ -
SQS()Q(. ¢/

a test tube, add dilute C,

nitric acid and warm. wdw Q\«\Q(\f( Ceal€ |OV \/{\: ,

Add dilute of- ‘?Co\mbr\ \e&S\ j"’Q& C_D(L-?/q\}/”)\ved

sodium hydroxide solution |[XL(f dwwy D\ v 2VOL A Cwe {

drop-wise until in excess. |fed Gad \wm\Kg \ivwae_ C*O\i Gong
WKL vy

Filter and keep bo.th the C\\'ﬁex\ ?P& \mSol &4\/ quc\){r‘v @

filtrate and the residue.
1\ excess A M 24
L (N‘-' e

A
Green restdng i "
CO\DW‘\eSS&\)V&G{Y A P\:;l’k Zn”,’szﬁ

(e) To the filtrate from part k u
(d), add dilute nitric acid \A.)\’\UQQ f\kg P \gm\l\/\/
drop-wise until the | &Q_p_df\,@\ \/\/ 4K 2hp A
solution is just acidic. &o\O\O\Q \ M) W@ Vi ™ CO ‘,

Divide the solution into TR
three parts. AUMC UG Qa Qs e chel)

~7

S
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OBSERVATIONS

DEDUCTIONS

TESTS
(i) To the first part of
the acidified filtrate,

Whte v

I %
Zt quf) .Zn’L

add dilute sodium ) Y
hydroxide solution Pm’\cﬁm \n@h oV S N
drop-wise until in S() N WA
eXCess. Qus (’Gd‘i{

([£)

(ii) To the second part of M

the acidified filtrate, Whie ! Zn B4
add dilute ammonia VY’Q.C\ ) b P V;Q L
solution drop-wise VA (
until in excess. SO\O\Q\L \/( ( 7—\

(iii) Use the third part of
the acidified filtrate

to carry out a test of [ -

your own choice to
confirm one of the
cations in D.

Test:

P lle dud part S
Avimonivwy Q\’\\'O\/VLQ
wor added {\lewed
by drSodiown hydvogey
PhoSphale Soluden

A~ €xe$S @mwnonmg{d‘wv;

Zolub V\)g
R X@§S DMt S

o

Q@V\_g\\\{‘W\&(

(24)

(f) Dissolve the residue in
part (d) in a minimum
amount of dilute nitric
acid. Divide the resultant
solution into three parts.

(e residng.
A\ Ko\ veg fo jorm
L SWen So\ohon

NL,M\‘/C)\”/‘ Fe%

QISPeded

PreGont
(1)

all
P

CS

CamScanner
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TESTS

OBSERVATIONS

DEDUCTIONS

(1) To the first part, add
dilute sodium
hydroxide solution
drop-wise until in
€XCess.

Gymen QNC\((V\dL
\noluble m
2. ess A

2k |
) 7salnl

Fe™ Qusped?
Cont  ,
Y

To the second part,
add dilute ammonia
solution drop-wise
until in excess.

(i)

oL Yo
a ple blve AN
Co\ohm

Ny
preseatins )

(iii) Use the third part to
carry out a test of
your own choice to
confirm the second
cation in D.

Test: e ess
Yo Ve Mwved AAvamon 9

Solvhey weo added
foMlowed v
ety | loime

Red [ bk

Pl Preaprtely

Solohon

(g) (i) The cations.in D are

21—
(ii) The anions in D are CDB ....... A) ..... and

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

10

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

-------------------
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You are provided with substance L, which is an organic compound. You are
required to carry out the tests in table 4 to determine the nature of L.
Record vour observations and deductions in the table.

Table 4 (20 marks)
TESTS OBSERVATIONS DEDUCTIONS
(a) Burn a small amount A Colourlesg \\iulcp A(va‘\t{iw &/
of Lonaspala-endorin | lyorng wouth o Sf{vn pouond N | 0D
porcelain dish. Ve
Qkomt_ gy Cavbon @9 et
(b) To about 1 cm’ of L, add M\SC\\D\(’,\)({ <o ibdd PQ\@V“ \/\/\/(
about 2 cm? of distilled A Co\ooy~ \ess <N Al pyhai < /)_L
water. Shake the mixture '~ W0 A C‘Om\—P—-()‘DO\/\ )5
and test with litmus. (o R\ec 1 o | N QL
Divide the mixture into Ve and ve [N \/\co
present

four parts.

(1) To the first part,
add 2-3 drops of
2. 4 - dinitrophenyl
hydrazine solution.

) oA
st AT N

(ii) To the second part, add
a half a spatula endful

of solid sodium

hydrogencarbonate. .~ | ¢ H—ef\/‘QSC()m(Q of-

|a (o JourtesS §eo
(iii) To the third part, add , v
2-3 drops of neutral NO Oblerwdb \Q_ -
ir(;n(.III) chloride Chon( ( "N
tion.
solution pwp\Q o\ \M\W)
.GD\I wre
(iv) To the fourth part, add - C AL
2-3 drops of acidified QEO 0\9 vable Q\ﬁdu%‘ eq f
potassium dichromate L2 I Dm*’\f’,\e, ablent o
solution and heat. %O\ \th\/\ P 0 S be. J P(\ W\Qf"\ WZ.,

on et o

o !
%%W%M(-

1 Turn Over
— "
; \.‘

CamScanner



https://digital-camscanner.onelink.me/P3GL/g26ffx3k

DEDUCTIONS

TerhaiYe |02

TESTS OBSERVATIONS

To 1 em? of L add about an
weet Loond
Sweek feuitq

equal volume of ethanoic

(©)

acid, followed by about e

2-3 drops of concentrated gM"Q/U e

: DS Of &) tomv)
sulphuric acid and heat the

mixture. Pour it into a {)v*ﬁ(ff\/(L

beaker of cold water and
allow to stand.

Terfary

(d) Tol cm?®ofL,add2-3 X Q
whde fomes | Lomry,

drops of concentrated

sulphuric acid and heat. W Aornal
Pass the vapour evolving G‘E\rg \(Zf\ {_\ ed & Q’M_cyﬁ,
g o o)

into a test tube containing _
acidified potassium (’)(ﬂqggyw Yo 8'e
manganate(VII) solution. Q/\ \) o\ Ns “/V an w
Colouvlett

(¢ Tolcm’ofL, add4-5 \W\W\QGQ\\/?Q '/\\Qf"\'\%\ "
drops of Lucas reagent. \oh . . 5

R\ AR
‘ Cov\,g wened

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

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

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