* i, san aPasseoUss IR RRUIE A CGorsscorRssTearOn e { LK [O: B T T .
iN:E!II;{ 2 scosmce iﬂ & ¥ 0 eeesRCIc0sTIDECAIATCHNIEES
. - " . .
“ rouzapcas PELT LY IO R ccwprancan .
= ihute

P525/1
CHEMISTRY
Paper |
July / Aug.2022
2 Y hours

s :4_ ; ,5.,. 3

UGANDA TEIAECI;-IERS’ EDUCATION CONSULT (UTEC)
Uganda Advanced Certificate of Education
CHEMISTRY
Paper 1
Z hwours 45 minutes

INSTRUCTIONS TO CANDIDATES:
Answer ALL questions in Section A and six quesiions in Section B.
Al questions must be answered in the spaces provided.
Mathematical tables (3- figure) and non-programmeable electronic calculators may be used.
Hlustrate your answers with equations where applfmﬁ!e.
Molar gas constant, R = 8.31JK 'moj™!
iolar volume of a gas at s.t. p. is 22.4 litres.
Standard temperature = 273 K

Standard pressure = 101325Nm™
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(a)
M
(if)

(b)

Answer All questions in section A and six{(6) questions in section B

SECTION A
Complete the following equations for nuclear reactions.

2N ——— ZBIND ettt et e e e e et e e (2 mark)
2%8Ra —> jHe + , s mark
ggta 211e S82 sre vas sve avh Gun tee era uan vis s due s Sed wwwr ( V2 mar )

The diagram below demonstrates the behavior of radioactive particles.
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/ﬁ/,@z//'/-—Thic lead block

Giving two reasons in each case, identify groups of radiations.
A . radiation.
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Reasons (02 marks)
B: Radiation
Reasons (02 marks)
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By means of equations enly, show how the following conversions can be effected.

(a) L/é\( to Phenylmethanol. (1 V2 marks)
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(b) CHy g’é CHy to 1 —bromopropane. (2 %2 marks)
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(a) Write electronic configuration of;
(1) Beryllium. (Y2 mark)



+ ; Y42 mark)
(i) Magnesium (VA )
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(b)  Describe one ieaction in which Beryllium metal differs from magnesium
metal. (illustrate your answer with an equation for the reaction). (2 % marks)
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(©) (01 mark)

-(b) Calculate the heat charge for the reaction;

H0q) —— Hy(g) + 1/,0,(g)

Given that the bond energy for 0 — H,H-Hand 0 =0 bonds are
463KJmol™, 436 KJmol™* and 496 KJmol™? respectively.
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Complete the following equations and suggest a mechanism for the reaction.

FaVal i 1/ \
(a) CHsCOCI —CH3Nb, (3 ¥ marks)
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Potassium chromate (V1) solution was added to a solution of lead (I7) nitrate followed
by sodium hydroxide solution.
(i) State what was observed. (1 % marks)

(ii)  Write equation(s) for the reaction(s) that took place. (03 marks)
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Substances A and B react according to the equation.

> C + D

A+ B

The data below shows initial concentratio
reaction in 3 different experiments.

ns of A and B and their initiai rates of

EExperiment [A](moldm;B) | [B]Embidm"3)w" " Initial rate
— | (meldmTsTT)
— 20 x 100 2.0 x 107 0.00035
2140 x 10" 4.0 x 10" 0.0014
| 3 8.0 x 10" 4.0 x 10° 0.0056
(a) Determine the order of reaction with respect to;
(1) A (1 Y2 marks)
(i) B (01 mark)
(b) rite experimental rate equation for the reaction. (01 mark)

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

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

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

(d) Calculate the value for the rate constant of the reaction and state its units.

(1

Y2 marks)

.......................
.................................................
---------------------
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(a) Distinguish between cc:densation pelymerization and addition
polymerization. (01 mark)
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(b) The structural formulae of polymers W a nd Z avc shown below,
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Name the type of polymerization reaction leading to formation of;
iy W ' {01 rmark)
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G) Z (01 mark)

() w (01 mark)
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(d) State one use of each of the polymers. ( ¥ mark)
(i) w

......... ¢ Vi)
) Z
' ' . : arks
(a) Define the term disproportionation reaction. (03 marks)
(b) Calculate the oxidation state of manganese in;
G)  Mno,2 | Yamark)
@)  Mno, - (ag) ' { ¥2 mark)
(i) MnoO, (¥2 marks)
(©) Carbon dioxide was bubbled through an aqueous solution of potassium
manganate (VI).
(i) State what was observed? (1 % marks)



£iy 71 {01 mark}
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When a solid compound A is strongly heated, a residuc 3 which is yellow when hot

and white when cold is formed giving off a colourless vapcur that forms a yclow

orecipitate with 2, 4 - dinjtropheny hydiczing sofution.

) | I TS

L3 LRI L Y S i "2 e )
() Write equation for thermo decomposition of A. {01 mark)
(¢} Residue B was resolved in war on dilute nitric acid .

(1) State what was observed. (01 mark)
(if)  Write equation for the reaction that took place. (01 mark)

(d) To the resultant solution in (c) was added ammonia solution drop wise till in

eXCess;
(1) State what was observed. (1 %2 marks)
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(a)

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

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

(h)

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

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

Explain what would happen to the pH of a solution of Benzoic acid and
to it.

scdium benzoate when a small amount of sodium hydroxide solution is added

‘ ~
(1 % marks)
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) (alculate the pH of solution made by dissolving 8.1

one litre of 0.1M etnanoic acid {Ka for ethanoic acid 1

f" e gy
1
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9

1.8 x 10° moldm™)
(03 marks)

s~
O
wn

............ . . T T e R s e Gt B I SRR O B AR R S LA 2 R R R
.................................. P I R R I R R R R sssen s R R R A R R R
P e s E N B4 e P A I e RN TR AT RE Y PE e aBLERE TS TS LA RSEBE DR canesraI e R A san e
R N R I B I I T sressnEann ses s enTru e sesssarer s e e
e D R A sesssssssrsaeer sssaumsre ssasmrsssnane e sean essee s er s an saasn
B R R I tasaca seasvsrsses e sassrr e trsan s v e P I R R R I I I BN R S T
...................................... S T e N T R e e R R SR R
................. PP e P et e I e BB T N SR R R R eI BeresassanssErsesanns

(d)  Calenlate the change in pd when fem’ of 1M sodium hydroxide soiution i

-J

added o the solution ia {c). 3 Y% marks
(C)
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15. During manufacture -of chioring and sodium hvdroxide, brine (concentrated sodium
chioride solution) is electrolysed betweaen graphile anode and mercury cathode.

(a) Write equation(s) for ihe reaction(s) that take place al;

(i)  Anode ( Y2 mark)

(i)  Cathode (02 lines)
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(b) Write equations for the reaction between the product in (a) (ii) with water.

(c) State what is observed and in each case write equation for the reaction that takes
place when chlorine gas is sperately bubbled through.
(1) Cold dilute sodium hydroxide solution.

Observation
......... Equ‘ltmn{ezma‘_ks‘
B Bbenindn g | (G
Observation
......... hq“amm
(&5 o' of 5k was diue 10 25000 o1 soution s diaited sten 950 ot e

resultant solution was pipmté into a conical lask followed by an ecqual volume of
10% potassium sodide solution. The iodine liberated required 23.3 em’ of 0.1M
sodium thiosulphate solution for complete reaction using  siarch  indicator.
Calculate the molar concentration of chlerine in Iik.

() Define the term standard electrode potential. (01 mark

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

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

(b) Outline four factors affecting magnitude of standard electrode potential.
(12 marks)



() The standard electrode potentials of lead and tin electrodes are given below:

Pb2t(aq) + 2@ » Pb(s) E? = —0.126V

Sn**t(aq) + 2é »Sn(s) E9 = —0.136V

Write all notation / convention at;

(i) Anode ( Y2 mark)
(i) Cathode ( ¥2 mark)
(iii)  Write over all cell convention. (02 mark)

(d)  Calculate the free energy of the cell and comment on your answer. (04 marks)

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

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

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

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

17. State what is observed and in each case write equation for the reaction that takes place

where;

(a) Magnesium Ribbon is dropped into an aqueous solution or iron (I1I) chloride.
Observation (01 mark)
Equation (1 % marks)



(b) A solution of hydrazine is added to acidified potassium managanate (VII)

solution.

Observation (1 % marks)

Equations (1 2 marks)
{(c) Fehlings solution is addcd to ethanol and the mixturs heated.

Observation (01 mark)

Eguation (01 mark)

e A I T R I T T T I R T i I T T S B S R R P R

(d) 2, 4 dinitropheny! hydrazine solution is added to Benzal dchyde .

Observation ( V5 mark)
Lquation (01 mark)
END
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