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INSTRUCTIONS TO LEANERS:

This paper consists of two sections A and B.
Section A contains four items which are compulsory.
Section B has three items; attempt only two items from this section.
Answer to Section A must be written in the spaces provided and for Section
B should be written in the answer sheets provided.
The periedic table, with relative atomic masses, is attached at the end of
the paper.
» Mathematical tables (3-figure tables) are adequate or non-programmable
scientific electronic calculators may be used,
> Illustrate your answers with equation(s) where applicable.
Where necessary. use the following:
Molar volume of gas at s.t.p is 22.4dm? or 22400cm®
Standard temperature= 273K.  Standard pressure = 101325Nm
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i SECTION A

% (Answer ALL items frem this section) : o

i Item 1. A
Tyramine is an organic base found in the venom of wasp stings that is 7 ,
responsible for causing severe pain and swelling when one is stung by a wasp. \

Patrick, an inquisitive student of S.5 wanted to know the composition and
molecular formula of the base in venom. He was instructed by the laboratory
technician to extract the venom and use different masses of it for
experimentation as follows:;

First, he was instructed to mix 0.210g of the venom with excess oxygen,
explode the mixture and then pass the products over anhydrous calcium
chloride in a U-tube and then into concentrated potassium hydroxide solution
placed in a wash bottle. He was able to record a 0.152g difference in mass of
content in the U-tube and a 0.540g difference in mass of content in the wash
bottle.

In a separate experiment Patrick was instructed to explode 0.135g of the
venom which liberated 11.04cm® of nitrogen gas at s.t.p. The laboratory
technician informed the him that the molecular mass of the base was 137g.
Task: As a S.5 chemistry student; help Patrick to understand the nature of

the organic base by:
(a) Explaining to him the difference in masses he obtained in the U-tube and

that in the wash bottle. (03 scores)

Page5of13

CamScanner


https://v3.camscanner.com/user/download

/ @ Chemistry Department

‘ (b) Identifying the role of anhydrous calcium chloride and potassium i
{ hydr‘oxcde solution and write balanced equation(s) of reaction(s) where /‘/

‘ . (0B scores) {
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During agricultural research at National Agricultural Research Organisa?i'gnf

(NARO), investigations were carried to analyse an unusual soil pH which was

affecting crop growth in Arua district. Soil samples were taken to the

laboratory and analysed. It was found out that the soil contains a sodium salt

responsible for the soil pH with a formula Na2C03.xHz0.

The following analytical procedure was carried out.

8.589 of Na2CO3.xH20 was dissolved in water and made to one liter. 20cm’ of
" this solution needed 12cm? of 0.1M hydrochloric acid for complete

neutralization.
Task: As a chemistry student, help the organization to discover the actual

formula of the salt, the nature of the salt and soil pH by:
‘ ark) =

; b s . o1
(a)il,\/%ef ining a neutralisatian ream o (
\\&\&ﬂwtwmwmu&m LSRN

(iij Wriﬂ;-{g down a balanced chemical equation for the reaction. (13 scores)
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(b) Catculahng the moles of hydrochlomc acid used. \‘(\/ (02 scores) :
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(c) Calculating the;
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(ii) Formula mass of NazC03.xH20.
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The S.5 chemistry club of Mengo S.S, led by Simon and three of his club
members were preparing a presentation To the club about chemical formulae,
chemical equations, solutions, concentrations and calculations involving gas
volumes. His three friends presented to him their research findings:

Jayla said that ‘cars release nitrogen dioxide gas, a harmful gas.’ She stated
that ‘when this gas mixes with rainwater in presence of air, it leads Yo acid

rain and this is a chemical reaction.
James on the other hand, said that ‘the gas stove at their home uses bio gos
y contains methane which burns-to produce a lot of heat used for

that this is alse a chemical reaction.

ther hand, said that 'in their home bakery, they mix vinegar
dium bicarbonate / sodium

PP

that mainl
cooking. He said
Shanice on the o
(ucahc acid / ethanoic acid) with baking soda (so
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hydrogen carbonate) which causes fizzing of a gas. She then stated that this
is a chemical reaction.’
Simon had a vague idea of the reactions his friends had research about.

Task: As a chemistry student who knows about chemical reactions, solutions,
concentrations and calculations involving gas volumes, help Simon to:

(a)(i) Identify the acid formed in the acid rain and write the equation for the
reaction Ieadmg to formation of the aci (02 scores)

id rain,
N deis.aoad.....o. HN 0,5 M/ bﬂf
o4 4 ”M D.s (@9). V...

(i) Write the major equation that involves burning of bio gas and name the
type of reaction. (02 scores)

CH%}) + 2(09\@) =Y OA‘» + 2’”2—(?” b/\A//
T ENABA ST oA T TeA CRen

(iii) Name the gas released by baking soda and write the chemical equation.
(02 scores)
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(c) Determine the molarity of the acid rain formed if each 0.112dm? volume of

nitrogen dioxide gas at s.t.p was able to completely dissolve in every 250cm’ \
porhon ?f rain water., 04 marks)
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(d) Explain the shor‘Tcommgs of the reaction Jayla researched about and how 3
they can be avmded (02 scores)
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[tem 4.
:(ﬁ)e(:')‘ Mengo Sehior School is starting to construct a multipurpose storeyed = |
d?nmg hall complex. A strong foundation fixed with pillars must be laid first

before building the walls, other floors and the roof.

on configuration and show how it is
Task: State Aufbau's Principle in electron ¢ g o Scores)

‘related to The construction Process ek, o kc{\/cwj Ark f”-““l ...,
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(ii) A group of passengers is boarding a drone (public minibus). There are

empty rows of seats available, but all the first people choose to sit alone in
these rows before sitting next to someone else.
Task: State Hund's Rule in electron configuration and show how it is related

‘r(‘ the ‘ossengers' scenario ( (03 scores)
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a student is given an admission number and the
finger prints are applied in order fo differentiate

s e

(iii) In Mengo Senior: School,
also biometric scans for the

each one of them.

Task: State Pauli’s Exclusion Principle and relate it to why is it necessary for
each student to have a different admission number and biometric scan.
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(b) Janet and three of her group members in 5.5 Gold came up with
observations related to electronic configuration and reactivity of elements.
Janet observed that potassium metal is stored under oil but not in water or
air. Daniel observed that copper is used in plumbing as metal pipes although it
is expensive instead of the less expensive iron. Samalie on the other hand is
so much interested in cookery and observed that table salt is commonly used
_ as sodium chloride, while pofass.um chloride (a salt substitute) may be used

but with caution.
Task: As a chemistry student who knows about electronic configuration of
atoms of elements and their reactivity, help the following students fo
understand their observations:

i) Janet. (02 scores
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SECTION B
(Answer TWO items from this section)

(_-’-——

Item 3. | (20 scores)
(a) A spontaneous nuclear reaction involving Thorium-232 leads to release of

Fah

two alpha particles to form W. W undergoe
(i) Write well-balanced nuclear reactions an

s beta decay to form Z.
d determine the identity of W and

4

(ii) Compare the properfies of beta and alpha particles.

(b)(i) An archaeologist discove
determine its age, The artefact

red a wooden artefact and used carbon-14 to
was found to contain 35% of its original carbon-

14 content. If the half-life of car

bon-14 is 5600 years. Determine the age of

the artefact.
(ii) Compare nuclear reaction and chemical reactions.
(c) A sample of a radioactive substance was analysed ina Geiger-Muller counter

and its activity measured over @ period of fime.
Time (s) 0 10 | 20 {30 |40 | 50 |60

Activity (counts per second) | 800 | 565 380 | 283 | 190 | 141 | 95

T

(i) Plot a graph of activity against time.
(i) Use your graph to determine half-life of the substance and the decay

constant,

.-

Item 6. (20 scores)

i (a) Recently, ina high school newly constructed chemistry laboratory, new
: shipment of elements arrived, and the labels on their bottles were pcr’nally
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removed. The only visible information was the atomic numbers which were 11,
13, 24, 17, and 18. .
Your teacher is responsible for ensuring that laboratory safety is a priority
and chemicals are stored properly to prevent accidents.
Task; The teacher has asked you to identify the elements, determine the
electronic configurations of the elements and their major ions, clarify on their
position in the Periodic Table (Group, Period and Block) hence predict and -
analyze their reactivity.
Comment on the behavior of the compound formed when elements with atomic
number 11 and 17 combine. Also explain how the compound is formed.
Write a brief message to respond to the teacher's assignment.

s s
i A A A S A AR

Item 7. (20 scores)
(a) During agricultural research at National Agricultural Research
Organisation (NARO), a mini-handheld spectrometer was used to analyse an
unusual soil nutrient which was affecting crop health in Luwero district. When
a small sample was vapourised and analysed, four amplified bars of ratio of
0.29:4.95:4.54 : 10.22 with isotopic masses 204, 206, 207 and 208
respectively were obtained. The research officer produced a report but the
district leader could not interpret it and did not know how it comes about. ‘
Task: As a S.5 Chemistry learner with knowledge about mass spectrometry; |
(i) Describe how'the device was operated to come up with the report.

(i) Calculate the relative atomic mass of the soil nutrient and identify it

(iii) State the advantages of the method used by the researchers.

(b) A group of researchers used a mass spectrometer to determine the
relative atomic mass of chlorine. In their findings, chlorine had two iIsotopes
Cl-35 and CI-37 and mass spectrum had three significant peaks at 70, 72 and
74. The report shows that the relative atomic mass of chlorine is 35.5.
Peter a new comer in senior five chemistry class is inquisitive about this
machine and the mass spectrum obtained.

Task: Using the knowledge of chemistry you have obtained;

(i) Explain to Peter:

o Why only three peaks were observed on the mass spectrum,
» Two other uses of the machine in daily life.

(i1) Calculate the percentage abundance of each isotope of chlorine from the
data and hence sketch the mass spectrum of chlorine.

e ——

e

U ————

END
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