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Problem Solving in Real-World Contexts
Upper Secondary Chemistry

UPPER SECOND

CHEMISTRY Prepare for the challenging questions in the GCE ‘O’ Level Chemistry examinations
cxroapbrni with real-world contexts that ensure an understanding of the topics and how they
are connected.

® Prepare for the real-world context questions with notes and guidance, worked
examples and exam-style questions.

® Deepen understanding and explore the connections of how various topics
come together with practice questions.

9789814801935 » $12.05 e Check understanding with detailed answers and explanations at the back of the
book.

Introduction

Although you are aught
oyt e o s 0 0ol st oy rdrsiand e s s . ) :
als0 true o the questions in ths bool Topic 1: Experimental chemistry
This woked xample shows you how o answer these fyp afquetion. At i, the question may appear
chalanging, bl oce you thiok out reas ftheO-leel chamity ylabus o can pply 0, 1 9k of
anwaring th questions et eacir.

Experimental Techniques.

Question Extraction, purification, isolation and determination are all different techniques employed by
Decp space — e forn st chemists. Through experiments Figure 1.1 chemists find out more about the elements and
carhon o on Earh, nclig thosa i the lecules i ou body arginaly carme rom . Indoep compounds in the world and create new substances as well. Using different experimental

Space, hydrogen i present in the atomic and molecular forms and in a large number of molacules such as techniques, chemists have designed new drugs, extracted petrol for cars and synthesised polymers

hydrogen cyanide, HCN. Carbonyl sulfide molecules, OCS lgl, and cyanide ons, e.g. CN- lgl, have also been . —
detected in space. .

Hydrogen s classified as a non-metallc element and not placed into any group of the periodic table.
Fdrogen exits as otopes whers deteium, D= TH and rotium, H = 4. Hydrogen usly exiss 333
diatomic malecule, Toss the cation H or

form H: the hydride ionl, found in stars.

At very high pressure, liquid hydrogen such as in the core of Jupiter)is predicted to become electrically
conducting. It is predicted that the hydrogen molecules would form atoms that would then form protons
H) and release delocalised electrons.

- Figure 1.1 Achemist conducting an experiment n the laboratory.
The hydrogen ion, H, is a proton and a hydride ion, H:, s formed when a hydrogen atom
gains an electron to fill its outer shell. Experiment for determination of physical properties, such as the boiling and

freezing points.

1. Elliotis investigating the boiling and freezing points of a liquid
Figure 1.2 shows an incomplete set-up of the simple distillation apparatus for finding the

One very unusuaL form of hydrogen found in space and the atmosphere of Jupitr is the

boling point
tihydrogen caton. 9p

/\ thermameter.

A=y
Structure of the tribydrogen cation, Hy
This is a very unusual ion that i only found in poce It has tree atoms sharingany
pair of electrons. A-level
delocalised electrans with electron pairs shared over res or more o

tiauid

Outin space, when sunlight strikes Hy- or molecules collide with i, the ion absorbs “
energy and then releases light at particular infra-red wavelengths. Infra-red radiation is
electromagnelic radiation beyond the red region of the electromagnetic spectrun. I is the
form in which thermal sy iravel across pace o hrough the Eath'satmasphere
The intensity of ding to the molecule’s
temperature, allowing Hy (o act 35 3 thermometer”of outer space Figure 1.2

a) Complete the diagram by showing the flow of water through the condenser and the
collection of the distilate 2

y'\ N

\4 ‘
w,.,ﬂm..,n/\ [p————

2 Define the terms atom, ion and molecule. @l b) When a thermometer i in a liquid that s being heated, the temperature keeps rising
a reading on the
Answer: e s
ower L2 take thermometer i the bailing point of the liquid. 1
A molecule contains two or more atoms bonded covalently. An ion s a charged particle
Tormed by the 1055 or gain of electrons from an ator or group of atoms.
blil Expl faster ata hig! P U]
) Explain why the temperature of the liquid does not rise above its boiling point even though
('E e fack L heate Use the words thermad energy n your aniwer ]
| of temp: g energy.
Answer: At higher temperatures, molecules move faster / have more kinetic eneray.
i) dif h faster in deep sp o] > Hint

> Hint Boling and melting molecutar lves breaking forces of atraction between J
the molecul
Deep space is almost a perfect vacuum. There are very few particles per unit volume. e moecde

Answer: There are very few molecules or atoms of other gases to be involved in collsions.

d) Explain what happens to the molecules of vapour when they enter the condenser. Use the
word energy in your ansieer

e

) i) State the number of protons and neutrons in the species, 'Hy". 2

Answer: 3 protons and O neutrons

2. Tofind the freezing point of the hqmd e laces some lquid in bling tube surrounded by

i) Suggest the formulae for the three deuterated forms of Hy-. [} ice. Elliot then measures the liquid every 30 e graph
shown in Figure 13
> Hint
Gradually replace H atoms with H or D atoms (deuterium). J
Answer: [H,D]", [HD,]" and [Ds]" or [HIHZH]", [H2HZH]" and [H2HH]" pointA

d) Aregion of deep space has a cloud containing [on average 1010 atoms per cubic metre. Express
per cubic [

Answer: 100 molecules per m? = 107 molecules per dm® =

temperature
e

time/minutes

= 167107 molidm? Figure 1.3
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Practical Guide: Chemistry for ‘O’ Level

Practical Guide

Chemistry

The Practical Guide for ‘O’ Level is based on the latest syllabus and designed to provide
structured and scaffolded instructions on how to approach the practical examination as
well as to develop the essential skills in answering the questions effectively.

Practical

S eSarant * Build on and reinforce the key laboratory skills required with tips on experimental

techniques and planning experiments, including full colour picture inserts and
experiment videos.

e Practise on all the topics in the syllabus that may come up for the GCE ‘O’ Level
practical examinations with simulated exam style practical questions.

¢ Develop in-depth understanding of each topic with the detailed explanations of how

9789814801744 » $13.00 to approach each experiment.

Titration Crystallization

11

el D

4 practicalGuide: Chemistry

saturaeed solution

SRR

Put the solution into an evaporating dish.
. Heat solution untlsaturated.

Leave t0 cool untl crystals form.

. Filter out cryscal.

. Rinse crystals with a small volume of cold distiled water.
. Dry crystls with clean ficer paper.

Filtration

e paper

Cy£Q§C}Ckﬂ

Y 2 A (R

1. Pipecte 25.0 cm’ of acid/base into a clean conical fask. 1. Place folded filer paper
2. Rinse and fil the burecte with base/acid. inco filer funnel. vu?uh\e
3. Add 2103 drops of pH indicator nco the conicalflask. 2. Pour mixture inco ficer o (—
. o funnel with fiter paper. e fumne
5. 3. Wit for all itate to be
within 020 cm’) collected i conical flask.

conical sk
fikrate

Acids, bases and salts
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Answers 0 Yot i s @
c
250 cm*of Y. [1]
Nnmb«dmd:nfv-‘lé'% %0.225 = 0.00563 mol
Experiment 1.1 et ettt
pel @ Usingy eulace the = /
X contains e hydrochloric cid and dilue sulfric acid concentraton of hydrogen o in X. (2] -
€O+ 24— HO+CO, {5 e s
‘performing a titration using aqueous sodium carbonate. larsoo rbonteand
. o kX o 0TS oo
) oty
o4 DAL ot S i ey curbee il (0443 molidm’ - 0.450 molfdm?) 2520 * 1000 themumber o mlesof
B T e S o] X contains diute ydrochloric acid and dite sulfuric cid.
“The concentration of hydrochloric acid i X s 0100 moldy
Gl
ic (&) Using your answer from (d) L5 hought proces
Instructions X2 T
X = 2
0.346 mol/dm* ydrochiorc acid
Yi50:225 molfdm’sodium carborate. (03463 molfdm? - 0350 moljdy)
o S - L5 houghtproces
@) PurXincothe burette. omne-—— Concentration ofslfuricacidin X = 0346 = 0173 molm’ e
Pipette 25.0 cm* of Y X, 1 (el = ) Concentrations of cids
provided. 0 el e
i i dilute sulfuric acid.
resuls. c d i
jaare sfuric acid used to make X. 2]
Cmnﬂlﬂm of dilute hvﬂmbﬂz acid used to make
numt 2 Bt
- Concentration of dilute mum acid used to make
Final reading/ cm' 2510 530 X =0.173 2 = 0.346 mol/dm’ (0.343 mol/dm’ - 0.350 mol/dm’)
i veading | 080 3 -
Acarsey (2} warn. ® \_
Votume of X sed] ' [r=rias Tt
e |20 B e hasahighe pecentage by massin X, 1) e
Bestraton ety | 7 7 ot e} Lo
X contains a higher percentage by mass of sulfuric acid. wrcaddd
® From you tobe usedin e ackd has a hig , e acid i
your calculations. Show clearly how you obiained this volume. (1] & i
e e s
Avragevoume o x = 5104 2530 520! @500 ~2540c) | (eomiiven itie s
Sonerapmnt
s
Tronersanscl
poers 83 84 practica uide: sty
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We're here to help

To place your order or for any queries, please contact:
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