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1. Introduction

This assessment guidelines document has been developed as a companion to
the Assessment Framework for Advanced Secondary Curriculum and should be
read and applied in conjunction with it. The Framework provides the
overarching principles, standards, and requirements for assessment across all
subjects, while this guideline contextualises those provisions to the specific
demands and practices of Chemistry as a subject.

The assessment of Chemistry will be guided by four assessment objectives
drawn from the four assessment constructs. The assessment items will be set
at the level of the construct allowing learners to integrate knowledge skills and
values drawn from the topics within a construct in order to address a societal
challenge or problem. The end-of-cycle assessment of Chemistry will be
administered by the Uganda National Examinations Board (UNEB). Assessment
of Chemistry at the school level will be formative and summative.

1.1 Assessment Objectives
Assessment objective (AO) for Chemistry focus on the learner’s ability to:

AO1: Demonstrate understanding of atomic and molecular structures,
periodic trends and patterns of chemical reactivity across the Periodic
Table.

AO2: Analyse the structure, reactivity, and transformation pathways of
organic compounds to predict chemical behaviour, explain natural
processes, and propose solutions in real-world and innovative chemical
contexts.

AO3: Apply the principles of thermochemistry, electrochemistry, and reaction
kinetics to explain, predict, and control chemical processes by relating
energy changes, electron transfer, and the rate of reaction in real-life
and industrial contexts.

AO4: Apply quantitative chemical principles to analyse, model and predict the
amounts of substances, principles of chemical and physical equilibria to
interpret, predict and evaluate the behaviour of chemical systems in
industrial and real-world contexts.




1.2
Syllabus
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Linkage Between Assessment Objectives, Constructs and

The table below shows a linkage between the assessment objectives, the
constructs and the topics that contribute to the construct.

Table 1:

Table showing relationship between assessment objectives, constructs and the topics

in the syllabus

Assessment Construct

Objective
AO1

AO2

Foundations of
atomic structure,
bonding and
periodicity of
elements

Structure,
reactivity and
applications of
organic molecules

Construct
Description

Applying
knowledge of
atomic and
molecular
structures to
interpret periodic
trends and
chemical
reactivity

Explore, predict,
and apply the
structure,
reactivity, and
transformation
pathways of
organic
compounds to
explain natural
processes and
support
innovation in real-
world chemical
contexts

Topics in the

Syllabus

2. Atomic and
electronic
structure

3. Bonding and

structure
4. Periodicity |
11. Periodicity Il

6. Organic chemistry
1

9. Organic chemistry
I

12.0rganic

chemistry Ill
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AO3 Thermochemistry, Apply the 5. Thermochemistry
Electrochemistry  principles of 10. Electrochemistry
and Reaction thermochemistry, ~13. Reaction Kinetics
Kinetics electrochemistry,

and reaction
kinetics to
explain, predict,
and control
chemical
processes by
relating energy
changes, electron
transfer, and the
rate of reaction in

real-life and
industrial
contexts.
AO4 Stoichiometry, Apply quantitative 1. Moles and
Chemical chemical equations
Equilibria principles to 7. Equilibria |

analyse, model
and predict the
amounts of
substances,
principles of
chemical and
physical equilibria
to interpret,
predict and
evaluate the
behaviour of
chemical systems
in industrial and
real-world
contexts.

Systems 8. Equilibria ll




CHEMISTRY ASSESSMENT GUIDELINES

'saiadoud uiayy pue
Kedap anyoeolpel
}0 sadA3 sasjugoodau

(m

‘Kedap
dAI3deOIpe) JO
sadA} pue ainjeu

"SIX21U0D djl]-|es

ul SadUeISgNS JO SasN
pue saiuadoid ayl

0} Way} sajejaJ pue
‘$94N32NJ3S Jejndsjow

Kuannoeas jestwayd
pue spuaJ}
d1pouad 124dua3ul
0} $24N32NJ1S

dylaujwexs (p pue spuoq |earwayd
‘Buipuogqjo ‘A31A130ea1 101pasd Jo sadAy ayy ashjeue (¢ ejnasjow
sadAy pue sanadold 01 suoljesngiyuod *SIX93U0D pue dlwole
]ea1Wayd dUINUI J1U0J3D9193SN (D SNOLIBA Ul JINOIABYDq Jo 93pajmouy
suoneingdipuod ‘'Suol pue swoje d1wo3e 1d1paid 3uifjddy
21U01I3}3 Jo suoneingiyuod 0} S]opow sas1sayjuis ‘SINIWI13
moy suejdxe (11 21U0J329]9 2dnpap (q pue ‘3uipuoq pue 410 ALIIAOTd
914 S, puny saiuadoud jesiwayd
21983 21poyad pue ‘@)dipuuid Joj suoneondwi aNY SNIdNod
94} SS0108 Sjuswis)e uoISn|IXa 11943 S31eN|eAS ‘quNLONAULS
10} suofjeingyuod Iined ‘@jdipund ‘suoijeangiyuod JINOLY
Y3IH-2 J1uoJPRP SAIIM (I neqgyny ayy Ajdde (e 21U0J30919 dNPap (T 40 SNOILYANNOA
:019|qe
Aixa)dwo) zJauJea|ayl :0}9)qge sIJauies) ayl aq pjnoys JauJea] ayL
JO 19197 Ki1d3sep jo siojedipu| sannqy sawo023nQ Suluied IPNIISU0)

‘(A493SBW JO SJ03EDIPUl) SDWO0DINO SUlUIRd] PaPUIUI 3Y]) JO JUSWIASIYDL
JO 9DUBPIAD SE YJOM S JdUJed] aY3 Ul 1O} IN0 ¥0O0] P|NOYS SI0SSISSE 1eyM pue Saf}ljiqe Jauled] padadxa ay) ‘}onJisuod
3y} dn ayew jeyy sawodino Jujuiea)/sapualadwod ayy 'l AJsiwayd) J0j S}ONJISUOD Y} S|IeIdP MO)aq d)ge) ayL

S)1onJsuo0) jo alqel ‘T




ADVANCED SECONDARY CURRICULUM

‘Buipuoq

pue 24n3}anJ3s

J1wo3e Juasasdal

0} S]9pOW S32NJISU0D
‘passasse

SIX91U0D plUOM

-]eaJ ul Sjelalew

dAIDeOIpe) 3uisn Jo

Y3IH-¥ suonedidwi jeaiyye
pue |eIUdWUOIIAUD
‘Y11e9Yy 3Yy3 S9SSISSe
‘A1Aoeolpel

JO suoneliwi) pue
S)yauaq suie)dxa
‘SP1°l} JUaJaIp

ul AyA3deOIpRY

jo suonedidde
J1y10ads surejdxa
“JINoINeY3(q

J1woje Pipasd 0}
pasn aqg ued Ayijigels
Jeappnu 3udaye

YSiH '€  s1030e} Moy sulejdxa

(1A

(A1

‘S|elalew
dA130eO|pEI
jo suonedidwi
|es1y1s pue
‘lerusawuodIAUS
‘y3jeay paierdosse
dyiajenjerd (3
ERIIETR
]EIUSWUOIIAUD
pue ‘Aiysnpul
‘auIdipaw ul se
yons ‘suonedidde
ojl]-1ead
ul A&y1ndeolped
jo sajdpund
ayyalenjens (4
"SJUDWIDYD
d14123ds ul
S9AIl-j|ey pue sajel
Kedap 1d1paud
0} 93pajmouy
siyyAldde (s

"SIX93U0D
]EIUSWIUOIIAUD
pue jelsnpul
ui suonedijdde
J13Y3 03 spua.l
9S9Y3 Saje)aJ pue
SIUBWA)D %D0]g-p pue
SjuswWld LT dnouo
‘syuswd)d T dnoldg
Jo sa1adoud jesiwayd
pue jeaisAyd ays

ul spuaJy ay3y ashjeue (¢
9]qel dIpoLisd |ay3 ul
SjUBWd Jo saluadoud
pue Ayai3oeal
dy3 101paid pue
uie)dxa 03 ‘syuswa)o
Jo sa1adoud
J1pouad pue

spuaJ} ay3y ashjeue (g




CHEMISTRY ASSESSMENT GUIDELINES

(autod 3uljioq

‘A&yaejod “3°9)

ssiuadoud jedishyd

s129)e A1lowoad
Jejnasjow moy

sulejdxs pue A1oay)
¥d3SA Suisn sadeys
Jejndajow sjppow
‘sadueIsqns

Jo sojdwexs

duisn spuoq ijjew

pue ‘quajenod

21U0I UBIMIRQ
S9le1IUDIDHIP

"SIX93U0D

YSIH-TT  |ediwayd Juaidyip
ul spunodwod
Jo Jnoineyaq
9y} sajeal

(IX

(x

(xi

"9JUD)|eN0D
aAI3ep 3ulpnjoul
Spuog jua]enod
JO uonew.o}

oyl ashjeue ([
‘uonisodwod
|ean3dniys
pue yiduails
puoq 03 uoiejal
ul spunodwod
dlj|evw pue
J1u01 Jo saadoud

ayyalenjens (I
'S9240}
1118150410919 pue
19jSueJ} uo3IR)d
uo paseq spuoq
dljjew pue
d1UOI JO UOIJBW.IO)

auyyAsnl (y




ADVANCED SECONDARY CURRICULUM

‘'sdnoJ3

umop pue spouad
SS0Jde Jd)deieyd
dljjeLwW pue
‘A1Ane3au0419)9
‘A319ud uoneziuol
‘SnipeJ d1wole

ul spuaJy suiejdxa
'9JN32NJ3S
Jejndsjow pue
duipuoq J19y1 01 S
Sjeualew Jejndied
JO asn sajejal
‘(puowelp
‘sn21ydeus “39)
S|eliew plaom
-]eaJ ul ssaupJey
pue ‘A}IA1I30Nnpuod
‘A&111gnjos se yons
saiuadoud 03 pajejal
dJe $2INndNns

pue sadA} Suipuoq
Moy suiejdxa

(n1x

(111X

(11

‘9]1ge1 d1ponad
CINNESTEINEIES
}Jo sa1adoud
ul SpuaJ} Joj eyep
J1pouad ashAjeue
pue jaudisqul (u
'24n30NJ3s
21U0J329]19
pue spuaJ}
d1poiad ashAjeue (w
‘uonnquasip
uoJ3d9d
pue a1n3dnJ3s
Jejndajow uo
paseq sajndsjow
jo Aiuejod
ayl ashjeue ()
‘s9)3ue puoq pue
sadeys Jejndsjow
121paJd 03 Auoayl
¥d3SA Suikjdde
Aq sainyonns
Jejndsjow ujejdxa (¥




CHEMISTRY ASSESSMENT GUIDELINES

‘eiep
puaJy 3uisn spouad
pue sdnoi3 juasayip
WwoJj SUdWYD

JO Jnoineyaq

1ea1wayd satedwod (11AX

‘'sudgojey

pue sjelaw

1eyje se yans sdnoi3
utyym Apejnoiped
‘91qeL d1poLiad a3
ul uonisod J1dy3y uo
paseq Sjusw?a) Jo
Ayanoeas sasedwod
"91ge} d1polsad

93 Ul SJUSWII)D JO
salyuadoud oipouad
uo ejep syaidiaqul

(1nx

(nx

‘SUOIIBN}S PlUOM
-]eaJ ul saiuadoud
1eaisAyd
pue |esiwsyd
JUDW)9 Jo
a3paymouy Aldde (d
‘'sdnoJ3
dYl umop pue
pouad ay3 ssoJoe
9]qe} d1pouad
91 Ul SyuUsWI)D
jJo saiuadoud
ayyalenjens (o




ADVANCED SECONDARY CURRICULUM

SIUDWIDID 3SdY} JO
ddueAd)aJ |elsnpul
10 |BIUBWUOIIAUD
ayl sulejdxs
%20]9-p ay3 pue

‘JT dnouog ‘4T dnoug
UIYHM SIUDWID)D

JO (S931e1S uolepIxo
‘AAnoeas ‘syulod
3unpw “3-9)
saiuadoud jesiwayd
pue jeaisAyd

dy3 surejdxs
‘(syuade 3uidnpai Jo
s1sAje3ed Sui3d9)es
“8'9) suoiyoeal

J0 suonouny o1y10ads
10} SJUBWID)D

JO UOI3D919S
Ayiasn[ 03 spuany

(x1x

diporiad safdde (111X




CHEMISTRY ASSESSMENT GUIDELINES

*(S49119AU0D

J114Ajeyed ur wnuneld

‘51010NPUODIWIS

ur uodI|Is

“8'9) suonedidde

Jeuisnpul

ul sdnou3 sy3 wouy

SIUS WIS d1y103ds

3uisn jo suonejwi)

pue sagejueape
S93eNn|end (11Xx

‘'suoljesngiyuod

U04323)3 419y}

0} Way3 3unejas pue
%2019 Jo dnoJg yoes
ulyim saipuadoud ul

sadueyd anissasdosd

sas|ug02as (Ixx

"(s1sAjered

ul S]eI W uol}suel}
‘uonnesyland Ja3em
ur susadojey “3-9)




ADVANCED SECONDARY CURRICULUM

‘S9}eIpawIul

pue juswanow
U0J129]2 MOYS

0} (SMo.Lie panInd
3'9) SUOIUSAUO0D
9lendoidde

3uisn ‘swisiueydsw

YSIH -1

uol13oeal SajuM (1l

‘SWISIUBYI3W UoI}dedl
3unum jo seydpuud
pue “noineysaq dnoid
Jeuonouny ‘sadAy
uoI13oeal JO 93pajMouy
3uifjdde Aq paydipaud
suoljoeal dluedio

4o s3onpoud 3unoipaid
‘siowAjod

pue ‘saulwe
‘sjAuogued ‘sjousyd
‘sjoyodje 3uipnjdul
‘s9|ndajow d1uesdio

ul sadAy punodwod
pue sdnoig

Jeuonduny 3uisiugodal

Y3IH-6

Y3IH-9

(1

‘swa)qoJd |e1a100s
0} SIX9jU0d
1ea1Wwsyd plaom
-]eaJ ul sassadoud
Jeanieu 3unejal
s129/oud 3no Aued
"SISOYIUAS

03 Ay1n130e01

pue 24n3}dnJ1s

Jo 33pajmouy

oyl Ajdde
‘suol}deals d1uedio
Jo shkemyed
uoljew.ojsuel)
uie)dxa
‘spunodwod
31UuedJo Jo
Kanoeau pipaud
‘spunodwod
J1uedJo jo
Sa24n3dnJ3s askjeue

‘(spunodwod
1Auoqued
‘sjouayd ‘sjoyodje
3unapisuod)
spunodwod 1931e}
9A91Yde 03 S9SaYUAS
days-13nw sudisap
pue ‘suol}puod
pue skemyied
uoI30edJ S21eN|eAd
‘swisiueyoaw
uolyoeas ashleue (g

‘s9)nd3jow
J1ued10 9SISaYIUAs
0} swsiueydaw
uoloeal djuedio
pue suoijdeal diuedio
Jo a3pajmouy sandde
pue ‘spunodwod
J1uedlo jo
Kuanoeau pue ‘sdnoud
JeuoIlduUNy ‘saaN3dnIIs
ayl asAjeue (T

SIX91U0D |ed1WaYd
plAOM-1edJ Ul
uoneaouul yoddns
pue sassad0.d
Jednjeu uie|dxs 03
spunodwod d1uedio
Jo skemyied
uoljewJojsuely pue
‘AyIAI10BD ‘DuNn)oNnuls
oY1 Ajdde pue
‘Pipaud ‘@10)dx3
S3TNO3T0N
JINV9YO

40 SNOILYDI1ddVY
ANV ALIAILDV3IY
‘aynLoNYLS




CHEMISTRY ASSESSMENT GUIDELINES

Wy |eJUSWUOIIAUD
3uidnpai Joj suoiyn|os
dAI3BAOUUI pUB

9)geuleisns sasodoud (1A

“JUSWUOIIAUD

2y} pue ‘A1a100s
‘y31eay uo syeduwl
119y} pue (sjearwayd
leuisnpui ‘sonseld
‘sjeannasewJeyd
“3-3)

spunodwod diuedio
jo suonedidde
plHom-jeas suie|dxs
"SUOI}IPUO0D UOI}de3l
pue uoI329]9s Juagdeal
3uifynsnl ‘spunodwod
J1uedlo 193ie)
donpoud 03 skemyzed
2139Y1uAs dais

-13}nw 1e2130] Su3isap (Al

‘|lesodsip pue asn
J19Y3 ui saduajeyd
3uissauppe

10} suoiln|os
d]geuleisns pue
suoneaouul sasodoud
pue ‘suonesldwi
1e2130]023 pue

]e120S J19Y1 Sd1eNn|ens
‘siowAjod pue
saulwe jo syoedwi
]EIUBWIUOIIAUD

pue ‘suoneodijdde
jeusnpui ‘saadoud

|ed1wayd ay3 asAjeue (g




‘sweJgelp a)1y0.4d ‘'s9ssadn0.d suoiipuod

K313us askjeue pue suoljdeal 3uifsen sapun
"SUOISN]DU0D puejoniisuod (9 €21WSYd 4o Anqises) suonewJojsuely
pljeA melp ‘swa)qo.d pue fysueruods aip J19yY3 pue
= 121paid 03 sassado.d
= ySiH-Gg 01 elep jerudwiiadxa plAom-jeal oue seidpild Swa1sAs jesiwayd
— . .
m sasAjeue (111 aAjos 01 s9jdipund SweuApowsayy Jo unoineyaq
o ‘Syuswiadxa 1eonkjeue Aldde (P syenjens pue ashjeue (z ay3 pipaid pue
o 31432WO0IYD1031S ‘swa)qoud ‘swia)qo.d ‘1opow 321dJa3ul 0}
W swJoyad Jesrwayd jesiwayd xa]dwod 0y sa)dipund jesiwayd
a puesuSisop (I aAneyuenb aajos (o SUOINIOS S3sIsayIuAs pue jeaiskyd
= . . pue ‘spoylaw
& SIX9U0D ejep jeruswidxa Jeruswepuny Al ddy
v 2J9441p Ul solles aidisqul JPIIYIa0X
2 ua.91p Ut son udszur (q so18N|eAd SJINYNAQ
& djow 3uisn synpoud ‘siskjeue ‘sdiysuoiie]a. SIWILSAS ANV
W pue sjueloeal Jo JlBWolYdIols 21139WoO0I1YDI01S SNOILOVYILNI
= YSIH-T sannuenb sajenojes (i wJaopad (e asAleue (1 AYINIITON
"S|esa1wayd

leuisnpul pue
ssswAjod Apejnoiued
‘spunodwod
J1uedio jo jesodsip
pue asn 9y} woJy



CHEMISTRY ASSESSMENT GUIDELINES

‘'sagdueyd A3uaud
3uinjoaul swajqoud
9}1]-]eJ 9A|0S 0}
s129/oud 3no sa1uIed
‘'swiajqo.d paiejal
Adjeyjus onjos pue
asAjeue 03 sojdipund
Jes1wayd0wIdy}
sasn

‘suoloeal
J1WIdYIopUd

pue d1WJdY1oXd

Joj sweigelp oiyoud
A31aua syaidianul
pue $19NJ3Su0d
‘uoneoynd Jajem
pue uoljeaasaid
pooj Se yons
suonenys ajlj-jeal
ul A13swolyd103s
3uinjonur swajqoud
]e21WaYD SOA|0S

Y31H-L

(1A

"elqinba

1eaisAyd

(1A Jo 93pajmouy
3uisn sadueyd
aseyd 1d1paud
‘'swia)qo.d
Adjeyjua

(A anjos 03 suonenbas
|es1wayd0wIay}

asn

‘suoloeal

Jes1wayd

daisinw

(A1 ul me) s;ssaH Ajdde

4

"SIX9}U0D plIOM-|eal
pue |es1wayd SnoLeA
ur euqiinbs Ajignios
pue ‘swa3sAs Jayng
‘elglinba o1uol
‘sassao0.d jel3snpul
0} paiejaJ swajqoud
dA]0S pue ujejdxd
0} waya saljdde pue
wnuqlinba jeatwayd

Jo sojdipund asAjeue (g




ADVANCED SECONDARY CURRICULUM

"SUOI}IPUOD

1ea1sAyd usiapp
urJnoineysq
uoI3N|OS Uo eyep
d1413Ud12s S324duul
pue sasAjeue
"SWO)SAS plAom

]eaJ ul sadueyd
101paJd 03 euqiinba
1eai1sAyd jo sadipund
Jeo132109y) saljdde
‘saluadoud
an1edI)od

UO SUOI}BJIUDIUO0D
93Nn)0s

O $309}40 93e313S9AUI
0} SyusWILIRdXd
swuopad

"elqiyinba

1ea1sAyd jo ssdipund
3uisn suonisueuy
9)eJapON-8

(x1

aseyd sutejdxa (111A

"S]192 Jo
4IN3 pue uonenbs
XopaJ SUINJOAUI
swojqoid an|0sS
‘Ayoeded uaynq
pue Hd Suinjonul
swsojqoud
anneluenb sanjos
-dyj

pue ) SUIAJOAUl
swajqo.d
wnuqijinba anjos
'SYIYs wnuqlinbas
1paid

o3 9)dipund
sJa1191eyd
97Adde
"UOI1BJIUSDUO0D
91Nn]os uo

paseq saiuadoud
aA1e31)10d 3shAjeue

"SOW023N0
S1SK]0J329)9 pue
Aysuejuods uoinoeal
121paJd 03 sjennuayod
9p0J129) JO
s9)dpund ayy saijdde
‘S]192 1e21WBYD0.129)D
pue sassad0.d
1E21WAYD04309]9
‘suoloeal

xopaJ asAjeue (g
"S}X93U0D plJOM
-]eaJ pue d1}13ua1ds
ul AnoiAeyaq uolnjos
UO UOI1eJJUIUOD
9)N]0S JO S1I9Y4
pue suoljisuesy
aseyd Suipnjdul
‘swa3sAs jeaisAyd ui
sa3ueyd Pipasd pue
asAjeue 03 sa1adoud
9A13e31]100 pue
enqlinba jeaisAyd

jo soydipund Aldde (¢

Suol}Ipuod

3uifsen sapun
suolnjewJojsuely
J19y3 pue

swa)sAs jeotwayd
JO Jnolneyaq

9y3 101paid pue
‘1opow ‘124dJd3ul 0}
sa|dipund jesiwayd
pue jedisAyd
Jeruswepuny Ajddy
SJOINVNAQ
SI3LSAS ANV
SNOILOVYILNI
JYINJITONW




CHEMISTRY ASSESSMENT GUIDELINES

‘'SWIa1SAs

J3yynqg 03 saseq Jo
Spioe jo uonippe sy}
uodn Hd ui sadueyd
pue ‘Aypeded

Jaynqg syipaud

pue Hd sa1ejndjed
'ss920.d 30e3U0)

10 J3geH ay3 se yons
s9ssad0.d |elsnpul
ul wnuqinba

109}4€ UO[}BJIUSOUO0D
pue ‘aunssaid
‘@inyesadway

ul sadueyd

Moy sulejdxs
91d1dulId
SJ31191ey) 97 3uIsn
SYIYs sd1pasd pue
suoinejnojes (dy oy)
JueIsuod wnuqlinbs
3uinjonur swajqoud
dA1e}IUEND S9A|0S

YSIH-0T

(n1x

(1

(1ix

‘'suolyoeal
Joj swisiueydaw
asodoud
pue sajeJ uoloeal
aulwualep (u

SUOI}IPUOD SNOLIBA
Japun suoijoeal
1ea1way jo paads
9y} 101paid 03 sme)
9]kl pue swsiueydsw
‘uoryoead jo saydipund
oyl Ajdde pue ‘sajel
uoloeal Supusnjul

S1030e} denjend (9




*]0J3U0D UOISOLI0D
pue ‘uoioesIxa
el W ‘salianeq
ul suoideal xopal
Jo suonedidde
Jeuisnpul
ay3 suiedxa (111AX
'S1192
211A]04323]3 SnoLen
u1 s1sAjoJ30919 Jo
synpoud jo Junowe
9y} saulwep (11AX
‘suolyoeal
XOpaJ JO UOIIUIP
USIH-€T pue Aysuejuods
3unoipaud
pue (1132,3)
sjennualod )92
pJepuels sajejndjed (IAX

ADVANCED SECONDARY CURRICULUM

‘pPoyIaw uoideal
-Jjey ay1 Suisn eipaw
dIseq pue dipioe
ul SuoIdeal XOpal
x9)dwod saduejeq (AX



CHEMISTRY ASSESSMENT GUIDELINES

"doys
Suiuiwiaep-a1el 9Y)
SasIudodal pue sme)
9jeJ |eruswIadxd
Y3IM JUDISISUOD
swsiueydaw
uooeal

9]qisnejd sasodoud
's3dadu0d

K313u3 uoneanoe
pue A109Y3 UoISI})|0d
3uisn a1e4 uonoeal
uo eaJe ddens

pue ‘uoljeJiuaduod
‘s1sAje1ed
‘@imesadway Jo
109}49 Y3 91e313S9AUI
0} SyuswWLIRdXd

—_

IXX

1IN0 salIed (XX

"SJUBISUOD dlkl pue
uoI3de3J JO SIapJo
sajejndjed pue
elep jejuswiiadxa
WwoJj sme)

dleJ SauUIWIRRP  (XIX




ADVANCED SECONDARY CURRICULUM

3. Structure of the Assessment Papers

There will be two assessment papers for Chemistry at Advanced Secondary
Curriculum (ASC). Paper 1 will be divided into two sections, with each section
addressing an assessment objective and Paper 2 will be a practical.

Paper 1 (theory paper) will contain two sections A and B. Section A is
compulsory and the Items will come from constructs 3 (Stoichiometry,
Thermochemistry and Reaction Kinetics) and 4 (Chemical Equilibria and
Electrochemical Systems), respectively, addressing assessment objectives 3
and 4, while Section B will have two parts. In Part | two items will come from
construct 1 (Foundations of Atomic Structure, Bonding and Periodicity of
Elements) where the candidate responds to any ONE item addressing
assessment objective 1. Items of Part Il of Section B will come from Construct 2
(Structure, Reactivity and Applications of Organic Molecules) where the
candidate responds to any ONE item addressing assessment objective 2. The
itemsin the paper will be scenario-based and the entire paper will take 2 hours:
45 min.

Paper 2 (practical paper) will contain two compulsory items picked from any of
the four constructs. The paper will test science process skills in the four
constructs. The entire paper will take of 3hrs:15min.
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Chemistry

Paper | (Theory)
November 2025
Time: 2 hours 45 minutes

UGANDA ADVANCED CERTIFICATE OF EDUCATION

CHEMISTRY

Time: 2 hours 45 minutes

INSTRUCTIONS TO CANDIDATES:

The paper consists of two sections A and B.
Sections A: consists of TWO Compulsory items.

Section B: consists of two parts 1 and 2 each having two items. Attempt any
ONE item from each part of section B.
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Section A:
Attempt ALL items in this section

ITEM 1: A renewable energy company is producing bioethanol from sugarcane
molasses. The bioethanol is used to power rural micro-grids. The process
involves fermenting glucose into ethanol and carbon dioxide using yeast,
followed by fractional distillation. The following equilibria and thermochemical
data are available:

Substance Equilibrium concentration (mol/L) at 37 °C
Glucose 0.20
Ethanol 0.30

Carbon dioxide 0.30

To optimise yeast activity, the pH must be kept between 4.5 and 5.5. The team
proposes using the acetic acid (CH;COOH) / sodium acetate (CH,COONa) buffer
system (pKa = 4.74), prepared with 0.1 M acetic acid and 8.4 g sodium acetate
in a total volume of 1.0 L.

However, current production suffers from low yield, energy inefficiency, and
fluctuating reaction rates due to changing environmental conditions. Using 1.5
g of glucose as your starting feedstock, you are required to analyse the process
and recommend improvements.

The table below provides additional kinetic data for glucose fermentation:

[Glucose] (mol/L) [Yeast] (g/L) Initial Rate (mol/L-min)

0.10 1 0.003
0.20 1 0.006
0.20 2 0.012
0.20 3 0.018

The management of the company has asked your school science club to carry
out a pilot project to improve the yield, efficiency, and consistency of the
fermentation process.
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Task

As a chemistry student and member of the science club:

a) By applying the equilibrium law, predict how continuous removal of CO,
would influence the ethanol yield.

b) Determine the suitability of the proposed buffer system to maintain optimal
yeast activity during fermentation.

¢) From the kinetic data, determine the rate constant for fermentation and
suggest scientifically sound methods to increase the rate constant.

d) Suggestways by which the community members can utilise your findings to
manage the fermentation process for their own benefit.

ITEM 2: Chemical industries producing dyes, pharmaceuticals, and other
products rely on solvents like naphthalene and precise knowledge of molecular
characteristics of additives and impurities. At the same time, the local water
supply shows signs of contamination, with an unknown solute T affecting the
freezing point of water in storage tanks.

The water treatment facility collected the following data on solute T:

Concentration of T (gdm™) 0 30 60 90 120 150
Freezing point (°C) 0 -0.16 -0.32 -0.49 -0.65 -0.81

The Cryoscopic constant for water is 1.86 °C per 1000g per mole
The same company is optimizing an industrial reaction:

A+2B=2C+D  AH®=-50 kJ mol™

Exp No.  [A] (mol/L) [B] (mol/L) Initial rate (mol L™' min™")

| 4,0x1072 4.0x1072 6.40x1073
Il 4.0x1072 8.0x1072 1.28x1072
0l 8.0x1072 4.0x1072 2.56x1072

\Yi 8.0x1072 8.0x1072 5.12x1072
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The community depends on safe drinking water and efficient chemical

production for economic growth. Your chemistry teacher has requested you to

analyse the information to help solve these community problems.

Tasks

a) Construct a rate equation for the industrial reaction.

b) Predict the behaviour of the reaction under different conditions of
temperature and pressure.

c) Determine the molecular mass of T so that the chemical company can
accurately identify additives, ensure product quality and solve the water
quality problem.

SECTION B
Part I: Attempt any one item in this part

ITEM 3: Uganda faces persistent challenges in rural electrification. Many
communities rely on unreliable and costly energy sources like diesel
generators, kerosene lamps, and car batteries. A Ugandan company is
developing solar-powered micro-grids and has invited your chemistry class to
help identify suitable materials for solar batteries and wiring. These materials
must be affordable, corrosion-resistant, and durable under Uganda’s rural
conditions.

The company is investigating elements similar to those in Periods 2 and 3 of the
Periodic Table. The measured properties of selected elements are shown

below:
Element Atomic First Electronegativity Typical Bonding
Radius lonisation (Pauling) Type
(pm) Energy
(kJ/mol)
Li 145 520 1.0 Metallic

Mg 130 730 1.5 Metallic
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Al 110 1000 2.5 Metallic

Si 95 1250 3.0 Covalent

P 85 1500 3.5 Covalent
Task

As a chemistry learner;

Use your understanding of atomic structure, periodic trends, chemical bonding
and the information provided to propose suitable materials for solar batteries
and wiring in Uganda’s rural micro-grid systems

ITEM 4: Your chemistry class has been invited by a chemical plant management
near Lake Victoria to assist in identifying ways of optimising the production of
key industrial compounds including sodium oxide, magnesium oxide and
silicon dioxide used in glassmaking and ceramics. The plant management has
observed inconsistencies in melting points and reactivity, which are affecting
product quality and safety. You are tasked with conducting a scientific
investigation to analyse periodic trends of the elements, compound properties,
and molecular structures to recommend improvements.

Important chemical data of the findings about the elements and their
compounds is provided in the table below to assist in the analysis.

Atomic  Atomic lonisation Melting Oxide Melting
Element

Number Radius Energy Point Point (°C)
(pm) (kJ/mol) (°c)
Sodium (Na) 11 186 496 98 1275
Magnesium 12 160 738 650 2800
(Mg)
Aluminium 13 143 578 660 2072
(Al)

Silicon (Si) 14 118 786 1410 1710
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Phosphorus 15 110 1012 44 580

(P)

Sulphur (S) 16 104 1000 115 Gas/Sublimes

Chlorine (Cl) 17 99 1251 -101 Gas/Gas
Task

As a chemistry learner, write a report about the periodic trends of the elements
and their oxides, and recommend improvements to the plant’s production
processes.

Part Il: Attempt any one item in this part

ITEM 5: A certain town in central Uganda faces growing concerns over water
pollution from agro-processing industries, especially during the cocoa harvest
season. Wastewater from cocoa processing plants often contains organic
matter including acids, and amines that can harm aquatic life if released
untreated.

A group of entrepreneurs is setting up a small plant to process cocoa husks, a

by-product of cocoa bean production, into value-added products. Chemical

analysis of the husks shows that they contain ethanol (from natural

fermentation), ethanoic acid, small amounts of amines (from protein

breakdown), and aromatic aldehydes such as vanillin(4-hydroxy-3-

methoxybenzaldehyde).

To address the water pollution challenge and create additional revenue

streams, the team plans to:

1) Determine the relationship between the structure of vanillin and ethanoic
acid, and their solubility.

2) Convert ethanol into amines for use in water treatment and cosmetics.

3) React ethanoic acid with ethanol to produce an ester for fragrances, and
study its reaction mechanism.

4) Evaluate the use of the esters and amines in producing fragrances and
cosmetics
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You have been tasked by your teacher to design feasible chemical processes,
explain the underlying organic chemistry, and propose sustainable solutions to
help the plant reduce environmental harm while maintaining profitability.

Task

As a chemistry learner, address the plans for the team and propose suitable
solutions.

ITEM 6: In southwestern Uganda, a small cosmetics start-up is producing
herbal skin-care creams using locally sourced plant oils, such as shea butter
and sunflower oil. The production process generates significant amounts of
waste plant oils and fats. These wastes are currently disposed of into nearby
drainage systems, causing blockages and foul smells, which has led to
complaints from the community and environmental authorities.

The company has approached a team of A-level chemistry students in your

school to:

1) Analyse the composition of these waste materials, their functional groups
and physical properties,

2) Explore possible chemical processes to convert them into valuable
products and their mechanisms,

3) Design a synthetic route to convert compound C into compound D

4) Propose a sustainable chemical process to convert waste A into a useful,
marketable product that reduces environmental harm.

Analysis of a sample of the waste oil revealed the presence of a mixture of the
following compounds:

Compound Structure (condensed)
A CH,(CH,),,COOCH,CH(OH)CH,OH
B CH,(CH,),CH=CH(CH,),COOH
C CH,CH,CH,OH
D CH,COCH,
Task

As a chemistry learner, give written presentation that addresses the company’s
challenges and outlines scientifically sound, sustainable solutions.
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Chemistry

Paper Il (Practical)
November 2025
Time: 3 hours 15 minutes

UGANDA ADVANCED CERTIFICATE OF EDUCATION

CHEMISTRY
Time: 3 hours 15 minutes

Instruction to Candidates:
The paper consists of two ITEMS. Attempt both questions.

ITEM1

In an industrial town, a number of small-scale factories near a river have been
reported to discharge wastewater containing various chemicals, including
hydrochloric acid, into nearby drainage channels. Recently, environmental
supervisory body observed milky cloudiness and poor visibility in parts of the
river, believed to exist due to chemical reactions.

The supervisory body suspects that the cloudiness could be a result of a
reaction between sodium thiosulphate (Na,S,0,), commonly used in some
textile industries and hydrochloric acid (HCl). The reaction produces elemental
sulphur, which appears as a white precipitate and causes turbidity. To
understand how this reaction contributes to pollution, it is important to study
how varying concentrations of sodium thiosulphate affect the rate of reaction,
and thus, the extent of pollution. You have been contacted to give
recommendations based on your investigations.

You are provided with the following reagents:
1) FAl whichis0.1M Sodium thiosulphate solution
2) FA2 which is 2M hydrochloric acid
3) Distilled water
)

4) Avariety of laboratory apparatus and materials
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Task

Design an experiment to determine the order of reaction with respect to the
concentration of sodium thiosulphate in the reaction and write a report of your
findings.

ITEM 2

In a certain town, community members have raised concerns about a recent
increase in stomach-related illnesses. Investigations by local health authorities
linked the issue to the improper handling and storage of water treatment
chemicals. A water committee member handed over a solid sample suspected
to be part of the treatment residue contaminating drinking water sources.

Your chemistry teacher has brought the sample labelled W from the treatment
plant suspected to contain two cations and one anion. You are tasked to
systematically investigate and identify the ions present using the reagents
provided.

Task:
Design and carry out a systematic investigation to solve the problem and write
a report of your findings
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3.2 Sample Assessment Paper
Chemistry Paper 2 (Practical Paper)

Duration: 3 hours:15 min.
Instruction to Candidates:

The paper consists of two ITEMS. Attempt both questions.

ITEM1

In an industrial town, a number of small-scale factories near a river have been
reported to discharge wastewater containing various chemicals, including
hydrochloric acid, into nearby drainage channels. Recently, the environmental
supervisory body observed milky cloudiness and poor visibility in parts of the
river, believed to exist due to chemical reactions.

The supervisory body suspects that the cloudiness could be a result of a
reaction between sodium thiosulphate (Na,S,0;), commonly used in some
textile industries and hydrochloric acid (HCl). The reaction produces elemental
sulphur, which appears as a white precipitate and causes turbidity. To
understand how this reaction contributes to pollution, it is important to study
how varying concentrations of sodium thiosulphate affect the rate of reaction,
and thus, the extent of pollution. You have been contacted to give
recommendations based on your investigations.

You are provided with the following reagents:
1) FAl whichis0.1M Sodium thiosulphate solution
2) FA2 which is 2M hydrochloric acid
3) Distilled water
)

4) Avariety of laboratory apparatus and materials

Task

Design an experiment to determine the order of reaction with respect to the
concentration of sodium thiosulphate in the reaction and write a report of your
findings.
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ITEM 2

In a certain town, community members have raised concerns about a recent
increase in stomach-related illnesses. Investigations by local health authorities
linked the issue to the improper handling and storage of water treatment
chemicals. A water committee member handed over a solid sample suspected
to be part of the treatment residue contaminating drinking water sources.

Your chemistry teacher has brought the sample labelled W from the treatment
plant suspected to contain two cations and one anion. You are tasked to
systematically investigate and identify the ions present using the reagents
provided.

Task:
Design and carry out a systematic investigation to solve the problem and write
a report of your findings
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ADVANCED SECONDARY CURRICULUM

4. Performance Level Descriptors

Construct

To Apply
knowledge of
atomic and
molecular
structures to
interpret periodic
trends and
chemical
reactivity
(AO1: Atomic
Structure,
Bonding,
Periodicity)

To explore,
predict, and
apply the
structure,
reactivity, and

Performance Descriptor

level
Exceptional

Outstanding

Satisfactory

Basic

Elementary

Exceptional

Clearly explains atomic structure, bonding,
and periodic trends, accurately predicts
reactivity using strong reasoning, and
confidently applies this knowledge to new
and unfamiliar problems.

Gives clear explanations of bonding and
periodic trends, predicts reactivity
accurately in most cases, and applies
knowledge effectively in familiar
situations.

Shows a good basic understanding of
atomic structure and periodicity, correctly
predicts simple trends, but needs support
with unusual or complex patterns.

Shows limited understanding of bonding
and periodic trends, can recall facts, but
struggles to apply them, and often gives
incomplete or incorrect predictions.

Shows very little understanding of atomic
structure or periodicity, frequently
misinterprets trends and reactivity, and
requires significant teacher support.
Accurately interprets organic structures,
correctly predicts reactions and
mechanisms, and independently applies
organic chemistry to real-life situations.




Construct

transformation
pathways of
organic
compounds to
explain natural
processes and
support
innovation in
real-world
chemical
contexts

(AO2: Organic
Chemistry)

Apply
guantitative
chemical
principles to
analyse, model
and predict the
amounts of
substances,
energy changes
and reaction
rates in chemical
systems under
varying
conditions.

CHEMISTRY ASSESSMENT GUIDELINES

Performance Descriptor

level
Outstanding

Satisfactory

Basic

Elementary

Exceptional

Outstanding

Satisfactory

Understands  most  reactions  and
mechanisms, predicts outcomes with few
errors, and applies these ideas to familiar
real-world situations.

Understands basic organic structures and
reactions, predicts simple outcomes fairly
well,and can apply ideas to straightforward
examples with guidance.

Recognises basic organic reactions, but
struggle to explain them, often make
unclear or incorrect predictions, and
require support to apply their knowledge.
Struggles to understand organic structures
and reactions, is unable to reliably predict
outcomes, and requires step-by-step
guidance.

Accurately applies stoichiometry,
thermochemistry, and kinetics to analyse,
model, and predict amounts, energy
changes, and rates across varied
conditions; justifies assumptions and
checks reasonableness.

Correctly applies principles to solve multi-
step problems and predict outcomes under
changing conditions; minor slips do not
affect conclusions.

Applies core principles to routine
problems (moles, AH, rate calculations)
with generally correct methods; limited
modelling of changing conditions.




Construct

(AO3:
Stoichiometry,
Thermochemistry
and Reaction
Kinetics)

Apply principles
of chemical and
physical
equilibria and
electrochemistry
to interpret,
predict and
evaluate the
behaviour of
chemical systems
in industrial and
real-world
contexts.

(AO4: Chemical
Equilibria and
Electrochemical
Systems)

ADVANCED SECONDARY CURRICULUM

Performance Descriptor

level
Basic

Elementary

Exceptional

Outstanding

Satisfactory

Basic

Elementary

Uses partly correct methods for simple
calculations; struggles to link conditions to
amounts/energy/rates; frequent errors or
incomplete reasoning.

Shows minimal understanding;
calculations are mostly incorrect or
missing; cannot reliably interpret or
predict amounts, energy changes, or rates.
Integrates equilibria + electrochemistry to
predict, justify, and evaluate complex
industrial systems; uses correct
models/calculations and optimises
decisions with clear trade-offs.

Accurately interprets and predicts system
behaviour in real contexts; applies correct
principles and calculations with minor
omissions; gives sound evaluations.
Applies key principles to interpret familiar
systems and make reasonable predictions;
limited evaluation; occasional errors but
conclusions mostly valid.

Shows partial understanding; describes
trends more than explains; predictions are
inconsistent; minimal evaluation and
frequent conceptual/calculation errors.
Identifies a few terms or facts; cannot
reliably apply principles;
predictions/evaluations are largely
incorrect or absent.
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