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RODUCTION TO CHEMISTRY

g ONE: INT _
CHAPTE s chapter you should be able 10

nd €
py the € hemistry
s Define G of chemistry
List he branches & . the throe states of mater.

Explain the pro e pr
role of chemistry i the ty.
o m.-dem.fy the use of common laboratory apparalus
onserve satety in the laboratory
with the structure, composition, and

Bunsen bumer
opera!;; defined @s the branch of science that deals
changes that mattef undergoes

Matter _
ﬂaﬂerismyﬂmgma!haswtssmdomgmsp.m.

states of Matter
basically three states of matief.

(i) Solid-€ 0. sol. sand, copper metal, stones, wehicles.
waler, diesel, ethanolalcohol, Mercury (bquid metal)

(i)Liquid-€ g
(i) gas- e.g. Orygen. Netrogen Waler vapour
properties of matter
e [
[SOLID LIQUID GAS
n.tadeuporpanﬂesm‘mupdpmmmnm A gas 5 up of
are very closely packed. moderately Closcty pached which are furthest and very free
il B — e fomeachother.
“has a definite shape Has no delnite shape. It takes the | Has no definte shape.
shape of the contaner | 1.7 S .
has a definite volume has a defrnde volurme Fias no definite voume. @
Gcmpi:s gvery space in a
e JOOTCOON, e
Has definte mass Hasdefnte | Has definte mass Ty
Interconversion of states of matter

The three states of matier are inter-convertible as shown below
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A ]
D . C
E
Name process
A. melling/fusion D. freezing
B. boiling /evaporation E. sublimaton
C. condensation F. .deposition
Mixtures
Separation of mixture

e A mixture is @ combination of two or more substances that can be separated by physical

means. In your pnmary science you kamed about several methods of separating midure such
as:-

a) sorting-this involve physically picking one pure substance from a mixture with another
I e.g. sorting maize from a mixture of maize and beans

b) Decantation-this involves pouring out a Iiquid from a solid-iquid mixture where the soid i
insoluble in Biquid. e. g. Obtaining water from a mixture of sand and water

c) Skimming-this involve scooping floating particies. E g cream from mik

Conductors and non-conductors
* Aconductor is a substance that allows electric current to pass through.
* Anon-conductor is a substance that does not allow ekectric current o pass through

Note:

All metals and graphite are good conductors of electneity. All non-metals do sot
conduct clectnaty except carbon graphite

Examples of conductors are: mercury sodium, magncsium, copper, lead, Alusuinium,
potassium, calcium and graphite

Examples of non-conductors are: rubber, dry wood, plastics, sand

Drugs and drug abuse
hdmhanahualmmanﬂadesubsmmalmmkenchmgesthemnnalbodymwm

:’ﬂedicine bnamralmmammdemhsmmaimmkenmagesmaWbudmem
0 nomal.

Medicines must be taken on prescription and dosage.
W%ﬁ M
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scription is @ written medical instruction from a qualified medical officer /pharmacist to a patient
! F:hme comrect type of medicine to take and period between one intake to the other.
on

dosage is the correct quantity of a drug required |
# atment 1 the changing of abnormal body function back to normal after of intake prescribed dosage.
re

It is the pmiessfonal work of qualified doctors/pharmacists 1o administer correct prescription and

dosage of drugs/medicine to the sick.
prescription and dosage of drugs to the sick use medical language.

mple
Sy represents the quantity of medicine while 4 represents the number of limes the

x 4; means the 2
drug should be taken in 24 hours. To get the time interval just take 24 hours divided by the number of

times e.gz;—'i = 6hours B
some drugs need minimal prescription and thus are availablaswithout pharmacist/ doctor's prescription.

They are called Over the Counter (OTC) drugs. OTCAd ts used to treat mild headaches, stomach

sets, common cold and include: 2
UP T o WGSJ (%) 5 _."
i  Painkillers 2 & @?

.

i, Antiacids : e
ii,  cold/flu drugs. & c’;_, Pl
_,-” Qg D __.*‘
Types of drugs j 4

/ X &
& Sedatives —drugs that are used t ﬁprgss anxiety and relax muscles
£ Antibiotics- drugs used to treah:va(;teﬂgl' fections
4 Tranguilizersis a drug that has a\ﬁﬁati\re or calming effect without inducing sleep.
+ Anesthetics —these are drugs that produces a complete or partial loss of feeling especially

during surgery.

Drug abuse
Drug abuse i

dose. :
Some drugs that induce a false feeling of wellbeing are illegal. They include heroin, cocaine, bhang,

mandrax and morphine. :
Some abused drugs which are not illegal include: miraa, alcohol, fobacco, sleeping pills.
Drug dependency is a condition where one cannot function without using that drug
Harmful effects of drug abuse

<+ Taking of drugs like heroin and cocaine causes hallucination

% Depression

2 Excessive use of drugs can lead drug dependency and addiction

< Smoking of tobacco causes lung cancer, discolours teeth
< Taking alcohol cause liver damage (liver cirrhosis)

s use of a drug for any other purpose other than what it is intended for or overdose/under

The role of chemistry in society
(a) Chemistry is used in the following:
1. Entry into careers

The following career fields require Chemistry as one of subject areas of advanced/specialized study:
% Engineering
% Medicine
% Body therapy
<+ Education

w

L Page 7
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“ Phamacy
< Food tochnology
2, In manufacturing :

L. In manufacture of chomicals 0.9. soap, sall,, body oils, cooking oil ,ammonia
lertilizers, sulpharie (V1) acid.

L. Manulacture ol drgs Lo fight diseases 2. Anlibiotics
Il Food production to fight hungor
. Baking: Adding baking powder to dough and then healing in
require understanding of chemislry,
V. Medicine: Discovery, lesl Jprescription and dosage of dry
require advanced understanding of chemislry
V. Fractional distillation of crudo ol Crude oil is fr
diesel, and kerosene by applying chemistry,
VI. - Manufacture of synihetic fabrics eg.nylon ,polyester and teflon

an oven involves inleractions that
s lo be used for medicinal Purposes

aclionally distilled to uselul portions like petrol,

NB: in chemistry subslances

are called chemicals ang people
chemists

who work with chemicals are called

e

The School Chemistry Laboratory Y
Chemistry is studied mainly in science room called

Laboratory is a special science room where experi
and apparatus are kept.

Essentials of a good laboratory :
* Itshould be spacious for easy movement.

Should be well ventilated for easy circulation of air
* It should have a working fume cu
carried out.

It should be well lit for clear observalions of the reactions.

pboard where experiments emitting poisonous gases are

Necessity of laboratory safety rules

v To avoid accidents and injuries during praclical experiments in the laboratory.
v To avoid damage 1o and breakage of apparatus and laboratory fittings.
v" To avoid waslage of laboratory chemicals
Common school chemistry laboratory chemicals include:
(i) Distilled water
(i)Concentrated mineral acids which are ve
wounds)
(ii)Concentrated alkalibases which are ca
(iv)Very many types of salts

ry corrosive (on contact with skin they cause painful open

uslic (on contact with skin they cause painful blisters)

Safety guideline rules in the chemistry laboratory.
.. You should never run when you are in a laboratory because you may trip,

fall and injure
yourself or others,

ii. Do nol try unauthorized experiments,
substances that affect your health.

iii. Do nottaste or eat any chemical in the laboratory. They may be poisonous.

e — i —— — T = ———— __%
: ity mates form oms Pape 8

They may produce flammable, explosive or toxic
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vil.

viil.
iX.

Xi.
Xil.
Xii.

Laboratory safety /hazard signs
Laboratory chemicals have safety sym

is important to read those safety symbols and take necessary preca

ur nose with your palm. Do not smell gases directly. They may be highly

Waft gas fumes 10 YO

poisonous . s
Boil substances with mouth of the test tube facing away from others and yourself. Boiling
liquids spurt out portions of the hot liquid. Products of heating solids may be a highly poisonous

as - ! ;

?n case a chemical gets on your skin or in your mouth rinse it immediately with lots of clean
waler i : ;
Report immediately to teacher/laboratory technician any iritation, cut, burn, bruise or feelings

arising from laboratory work.
Read and follow safety instruction fo
Clean your laboratory work station after use. Wa

|aboratory.
In case of fire, remain calm, switch off the source of fuel-gas tap. Leave the laboratory through
the emergency door. Use fire extinguishers near the chemistry laboratory to put out medium

fires. Leave strong fires wholly to professional fire fighters.
Do not carry unauthorized item from a chemistry laboratory.
Experiments in which poisonous gases are produced must be carried out in a fume chamber
Always keep flammable substances away from flames because they easily catch fire.

Always put off flames that are not in use to avoid accidents and minimize fuel wastage

Always hold test-tubes or boiling tubes using test-tube holder when heating to avoid being

burned.

Always work on a clean bench

Label all chemicals to avoid confusion
Always use a clean spatula to scoop Su

avoid accidents or poison
sh your hand before leaving the chemistry

bstances to avoid contamination.

-

bols which helps to know the harmful effects of the chemicals. It

utions.

=

=

] )

L i
el

#

Corrosive Explosive Flammable ‘ Irritating ‘ i
Oxi - Q

disng Polluting —  daaaie |

a
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Apparatus used in chemistry.
< Apparatus are scientific equipment used by chemists in performing scientific experiments.
They are made of metal, wood, plastic or glass.
+* Most standard apparatus in a school chemistry laboratory are made of glass because:
* Glass is more transparent and thus reactions /interactions inside are cleariy
visible from outside
 (lass is comparatively unreactive fo many chemicals.
o Glass has high melting and boiling points  hence can withstand high
temperature when heating.
Disadvantages of glass apparatus
-They have high chances of breakage in cases they fall during experiments.
v' They are comparalively expensive compared to plastic.
nb: Some materials like beakers, syringes, measuring cylinders may however be made of plastic.
Advantages of plastic apparatus
v" Have Jow chances of breaking
v They are relatively cheaper to buy compared fo glass.
Disadvantages of plastic apparatus
v" Plastic tend fo react with some laboratory chemicals.
v" May not be transparent and hence reactions cannot be easily observed as they progress.
¥ They cannot be used in heating experiments
% Metallic apparatus are not widely used because most of them react widely with chemicals.
< Apparatus are designed for the purpose they are intended in a school chemistry laboratory:

(a)Apparatus for measuring volume

Name diagram Use -
Measuring cylinder Measuring cylinders are
apparatus used to measure
approximate volume of liquid/
solutions. They are calibrated/
graduated to measure any volume
required to the maximum.
Measuring cylinders are named
according to the maximum
: calibrated/graduated volume e.g.
) 10ml, 50ml, 100ml et

Burette ‘ Burette is a long and narow
apparatus used to measure
) accurate but different volumes of
a liquid solution.
Pipette

@ : Pipette is a long and narrow

apparatus that widens at the
middle used to measure and
transfer small and very accurate

- | and fixed volumes of a liquid |

%

Coprotch chemistry noics form one Page 10
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splution N

Pipette filler is used to suck ina
liquid solution into a pipette
instead of using the mouth..

A volumetric flask is thin Jnarrow |
bul widens at the base/bottom. It
is used to measure very accurate
and fixed volumes of a liquid

solution.

Y

used to measure small and
accurate volumes of liquids and

gases

Graduated beakers

used to measure different

approximate volumes
also used to boil liquid substances

(b) Apparatus for measuring mass

Name diagram Use

"Beam balance A beam balance has a pan where a substance of
unknown mass is placed. The scales on the
opposite end are adjusted to *balance” with the
mass of the unknown substance. It is used to
measure mass in grams.

Electronic/electric To measure accurate and smaller masses in grams

balance.

Other apparatus for measuring mass :

Spring balance

(c)Apparatus for measuring temperature

[ Name

diagram

Use

Thermometer

A thermometer has alcohol or mercury
trapped in a bulb with a thin enclosed outlet for
the alcoholimercury in the bulb.it is used to

‘Copretch chemistry notes form one

Page 11
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_

measure temperature during experiments.

(d)Apparatus for meas uring time

stop
watch/clock

Name | diagram

N35 49 257
(1] mlluttl!_l-"'. second(s)

Use

Il is the slandard apparatus for measuring
time during experiments. Time is measured

using hours, minutes and second.

(e) Apparatus for scooping

Name

diagram

Use

1. Spatula

Ry

- A spalula is used fo scoop solids substance from
containers.

2. Deflagrating
spoon

- A deflagrating spoon is used to scoop solids
which do not require accurate measurement and
for holding substances being heated.

- Used for holding burning substances.

Apparatus for holding substances
Test tube. - Atest tube is used to hold liquids or solid during
experiments
- It can also be used for heating solids in the
laboratory.
-
[ A boilingfignition tube is wider and bigger than a test tube.
Boiling/ignition Used to hold substances when being heated.
tube.

w
Cepmatch chemistry notes form ons

Page 12
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~——E==2"""""T Conical flasks thus hold exacl volumes of liquids that
have been measured using other apparatus. The nanmow
mouth ensures no spillage during swirling.

it is used for general laboratory experiment.

Conical flask.

Used for heating liquid substances, it ensures, it ensures
even distribution of heat hence prevent cracking of
the flak.

‘Round bottomed
flask

Wmed Used for general laboratory experiments.

flask

(f) Apparatus for holding unstable apparatus (during heating).
A tripod stand is a three legged metallic apparatus which

Tripod
stand unstable apparalus are placed on (during heating).Beakers.
Conical flasks, round bottomed flask and flat bottomed flasks
are placed on top of tripod stand.
Wire ﬂ lﬂiiﬁii{1:f| i (i) Ensure even distribution of heat to prevent cracking glass
gauze/mesh ; .-"lf:-:f’.jf! ‘il | apparalus
iy (i) Hold smaller apparatus that cannot reach the edges of

|

2

"
bk v |
eyl
=
E,
|
I
-
a3 ':‘i

At ] | tipod stand

(Pipe clay
Triakangle /A\

Supporting crucibles during heating

A clamp stand is a melalic apparalus which tightly hold

Clamp and
stand _J: apparatus al their ‘neck” firmly.

" A clamp stand has a wide metalic base that ensures
maximum stability. The height and position of clamping is
variable. This require practice

Test tube

holder A test tube holder is a hand held metallic apparatus which
tightly hold testboiling/ignition tube at their “neck” firmly on
the other end.

Some test tube holders have wooden handle that prevent heat
conduction to the hand during heating.

Cepratch chemeicry mote form oves ) Pagc_lg
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___-__"—--..
Par  of| _ | A pair of tong is a scissor-iike hand held metallic apparatys
tong. which tightly hold firmly a small solid sample on the other eng,
Itis used to safely hold corrosive or hot solids
(h) Apparatus for huldingfﬂecﬁn,ﬂiiquid solutions/funnels (to avoid spillage). =
Filter funnel Used to direct liquid solutions safely through
the wide mouth of the filter funnel into other
apparatus without spillage.
Filter funnel is also used to place a filter paper
during filtration.
: Used to carefully deliver liquid substances info
Thistle funnel D}-—t reaction vessel during reactions.
Dropping funnel E)—z'l'z Used to add controlled amount of liquids intg
reaction vessel
Itis used to separate immiscible liquids
Separating funnel
Apparatus used to add liquids drop wise to reaction vessels
Eye  dropper used to add substances info 3|
bottle solution drop wise
D.mppem‘-""t used to deliver liquids drop wise
pipette
Other apparatus
Retort flask

)

used to prepare nitric (V) acid

Page 14
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Liebig s o Used to condense vapours into liquid in
condenser 7 distillation
Watjn
T iquid with higher boiling point to
onatin To allow the liquid with hig _
E;?S:,Im ’ condense and flow back to the flask if it
vaporizes before its boiling point.
"Wash bottle -;/_{: Used for rinsing vessels with narrow necks
Reagent bottle 6 used for storing bench reagents
Crucible used for heating substances that require
strong heating
Desiccators used for drying or keeping substances dry
Evaporating _ used when evaporating liquids
Mortar and used for crushing substances
pestle
Testtube rack used for holding boiling tubes and test tubes
--__""'——-—-___

Page 15
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A gas jar is a long wide glass apparatus with 3)

wide base.
It is open on one end. It is used to collect/p

gases.

Apparatus for heating/Burners _
Some apparatus that can be used for heating are:

a.
b.
g,
d.
e.

Bunsen burner

Portable burner/gas stove
Candle

spirit burner

kerosene stove

Bunsen burner
The Bunsen burner is the standard apparatus for heating in a Chemistry school laboratory.

Diagram of a Bunsen burner

2 e B AT
B — e G R S
—— e, e —— ‘I::.-B
S i B
(2) (b)

Functions of Different Parts of a Bunsen Burner

a,
b. Jet-a hole through which laboratory gas enters the chimney.

&

d. Air hole in the chimney; an opening that allow air to enter and mix with the laboratory gas

f.

Base plate —wide and heavy to provides support for the Bunsen burner to stand on its own
Collar- It controls the amount of air entering the chimney used during bumning.

from the jet.

Chimney- allows air to mix with the laboratory gas from the jet. The mixture of gases when
ignited burn to produce a flame.

Gas inlet-allows laboratory gas from cylinder in the laboratory through the gas taps into the
Bunsen bumer.

- Procedure for lighting/igniting a Bunsen burner
a.
b.

Adjust the collar to ensure the air holes are closed.

:.'.;nrkmect the bumer to the gas tap using rubber tubing. Ensure the rubber tubing has no side
aks.

Tum on the gas tap and immediately Ignite the top of the chimney using a lighted maich

stick/gas lighter/wooden splint.

Bunsen burner flames

A flame is a mass of burning gases to produce heat or light.

e ———————————————————————————————————
GhAMTY noles form ans Page 16
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A Bunsen bumer produces two types of flames depending on the amount of air entering

through the air holes.

If the air holes are fully open, a non luminous fl
closed, a luminous flame is produced. |
The outermost region is the hottest region due lo complete combustion of air.

The innermost region is the least hot as it contains unbumt gases

ame is produced. If the air hole is fully

Thin outer pale blue zone pale blue zone

Bright yellow zone Green blue zone
Almost colourless zone
Almost colourless

Blue zone [
il zone

J (:———-— Air currents

(a) Air hole closed (b) Air hole opened

fumr'nous flame non-Luminous flame

Characteristic differences between luminous and non-luminous flame

Luminous non-luminous

Sooty Not sooty

Quiet Noisy/roaring sound

Has four regions Has three regions

Moderate hot Very hot

Does not bum back/No striking back Bums back sometimes/ Striking back(sometimes)

Large and unsteady Small and steady 4

yellow Blue
if the air holes are partially opened or closed, the hybrid of non-luminous and luminous flame is
produced.

ack is the name given to a phenomenon where the flame goes down

NB; burning/striking/sucking b
the gas is being burnt faster than can be supplied.

the chimney and goes off. It happens when

Advantages of non-luminous flame

v Gives out a lot of heat hence very efficient in healing.
v It does not form soot hence it leaves apparatus clean even after experiments.

Disadvantages of non-luminous flame

v |t uses a lot of laboratory gas in burning.
v Cannot be used for lighting purposes since it produces very little light.

M
Copneth chemity et form e Page 17
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Experiments on a Bunsen burner flame

(a)To investigate the Heating Effects of the luminous and Non-Luminous Flame

Procedure _ N
Pour 30cm? of water into a 100ml glass beaker and heat using the nonluminous flame. Record the tire,

taken for the water to boil. Repeat the procedure using a luminous flame.

= s Beakers holding
TEE equal amounts
= of water
~——:-—‘___—— Wire gauze

Y

L

i ____ Tripod
stands

i l

Water being heated using Water being heated using
a luminous flame a non-luminous flame
Observations

-water heated by non-luminous flame took a shorter time to boil than the one heated by luminous flame.
-the beaker heated by luminous flame was covered with soot while the one heated by non-luminous
flame was clean.
Explanation .
The non-luminous flame is hotter than luminnuE'ﬁame, hence boils the water faster.
Incomplete combustion of luminous flame. Leads to production of carbon particles which when hot glow
yellow and on cooling forms black soot on the beakers.
Incomplete combustion in a non-luminous flame leads to production of carbon (IV) oxide and steam
only, hence no soot formation.
Conclusion

v" The non luminous flame is hotter than luminous flame.

¥ The non-luminous flame is cleaner than the luminous flame.
The non-luminous flame is preferably used for heating because;

v" It produces a lot of heat,

v It does not produce soot

Sample questions:

* What s the first aid in case of a burn by an acid in the laboratory?
v" Wash the burnt part with a lot of cold water.

* State five laboratory rules, o

Inflammable substances should be kept away from flames.

Flames that are not in use should be put off

You should always hold tubes using test-fube holder while heating.

All chemicals should pe labeled to avoid confusion.

You should never taste or eaf anything in the laboratory.

You should always consult your teacher before lrying anything new.

T T T
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Sfate career opportunities in chemistry
/  Pharmacis!

/ Chemislty feacher
v Hospital nurses
v Analytical chemistry

~ Biochemislry

v Medical doctors.

burner when in use.

The diagram below shows a Bunsen

Burnsen burner

Name the region Jabelled C and D.
D- Almost colourless zone

C - Green blue zone
. Which region is hotter than the other?
Green blue is hotfer due fo complete combustion of gases

Why luminous flame burn with of yellow flame?
/It consist of partially bumnt tiny particles of white hot carbon which give out bright

yellow light
N:B it is sooly due fo presence of unbumnt carbon particles which are black on cooling
[uminous flame into luminous flame when not in use

« Whyis it advisable to turn non-
v Luminous burns less than non-luminous hence less fuel used
its blue colour while luminous flame is large

v Non-luminous flame is less visible due fo
and brightly coloured which makes more visible and hence reduce fire accidents in
the lab. '
How can the hotness of a Bunsen burner be increased?
v By opening the air holes more
Why luminous flame is not used for heating?
v |Lis less hot
v |t produces soot

Uses of flame.
a. Luminous is usually used for lightning because it produces much light
b. Non-uminous is used for heating because is very hot and does not produce soot

(b) to investigate the hottest part of a non luminous flame
« Describe an experiment to show that the almost colorless region comprise of unburt

gases using glass tube, sheet of paper or a match stick.

M
' Page 19
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gh the non-luminous flame to be in contact with the
act with the innermost region remain unbumt. Nb jf
region it will burn uniformly

| Slip apiece of paper/wooden splint throu
1 central part in cont

inner most region, the
the sheet of paper is placed at the outermost

Apiece of paper
yniformly burnt

@.——-—

1'_'_,._-l—"-'-‘I

— purnt part

unburnt part

at opposite end a small flame will be

I Insert a glass tube into the almost colourless region and ignite it !
region comprise of unbumt gases

produced at the oppasite end indicating that the almost colourless

. Noflame

= et
o ..u-'"__.--

.=/ Ablue flame

Burnsen bumer

Juminous flame fo be in contact with the innermost

Il  Slip a piece of wooden splint through the non
t indicating that #he almost colourless

region, the central part remain unburnt while the outer part is bum
region comprise of unbumt gases

Wooden splint Uniformiy bumnt
T s Unb%mt part
| | . |
Burnt part

V. Insert a matchslick o the almost colourless region point B, t i not ignite indicating that the almost
colourless region-comprise of unbumt gases, but if the matchstick is raised to then outer region, point

A it igniles immediately
ﬁgﬁ Match stick A
/&’;’f'ﬂ Match stick B
[L Bursen burner

Tt chensitrn mata farm ane Page 20
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QUESTIONS

IlI{VIHH}N
f-up below and

(. Study fh 6 answor the questions thal follow,

= lame

Glinas tubue

(a) What does the experiment demonstrale? (1mark)
(b) When is this type of Bunsen burner flame produced? (1mark)
9, (a)Whatisa drug?(1mk)

(2marks)

(b) Give wo drugs that are commonly abused by the youth.

3. The diagrams below are some common laboratory apparalus. Name each apparalus and

__Staleitsuse
Diagram | Name = Use
(Vamk ) (Vomk)
k’:’: - F?_J;-;
—— (Vamk) (#mk)
P ———
—e - —— R ——— _-_'m—mm
Pape 21
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4. a) Define the term Chemistry.

b) Name three major branches of chemistry

5. Study the figure below and answer the questions that follow.

0

a) What name is given to the above type of flame?

b) Indicate in the diagram the hottest region.
c) Label the part of the flame that contains unbumnt gases.

6. State two reasons why most apparatus in the chemistry laboratory are made of glass,

7 a) what is matter?

b) Name the three states of matter?

¢) Draw the following apparatus

Beaker Conical flask

(Tmark)

(Tmark)
(1mark)

(2marks)

(1mark)

(3mks)

(4 mks)

Page 22
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Diopping funnel

8. Wiite five careers related 1o chemistry

iv
V)

9. Which apparatus would you use to carry out the following?

a) Measure accurale volume

b) Sl_uri_ng bench solutions and liquids

c) Heating solid substances that required strong healing
d) Separating immiscible quuids-

e) Delivering liquids carefully into vessels

f) Adding controlled amounts of liquid into reaction vessels.

-t

ot bottomed Nask

(Hmks)

(Gmks)
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10, alName the stnchine inwhich experiments thal produce polsonous (65 A0 Cartiod o

“lhhj
DY Why is this structure prefoned? “'""I

1. State the differences between a luminous flame and a non-luminous fame,

[hmlm;
Pr———
Non = luminous flame

[ R —

——

) s SN | ————

- Lhnﬂnnuu Mama

@ T e

W : e

1 S

12, What action would
expenments

a) A chemical accidentally spills on your hands,

you take in the Tﬁﬁﬁ@'_ﬁﬁﬁmﬁéﬁ Pﬁl"ﬂ.iﬁ--1lm_ﬁl_tlhfi.ll.ﬂl'_{ tolng

(Tmk)
b) A fire outbreak during an experiment, (2mks)
13. List three harmful effects of drug abuse. (3mks)
14. Write down three differences between solids and gases in the table below,
[ Solids Gases
|

%a&mmﬁmm i e
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y does @ juminous flame (2mks)

jain why 00
;Eﬁuﬂe yellow light?

b, Produces more light than non-luminous flame

16. After use, @ non-luminous flame should be put off or

(1mk)

adjusted to a juminous flame. Explain.

s in the laboratory apart from

17. Name any other two apparatus that can be used for heating purpose
the Bunsen bumer. (2mks).
18. What do the following laboratory signs mean? (3 marks]

_ "

(b) : (c)
19, Study the following parts of a Bunsen bumer.
W
- -,:%L\ L,
~ (5 mks)

a) Name the parts labeled A- E
| \ e

age 25
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C.
i
b) State the functions of the parts labeled A,D and E (3 mks)
A
D
e
c) Define the term "strike back™ as applied to a Bunsen burner. (1mk)
20. How can the hotness of a Bunsen burner be increased (2 mks)
21. Name two apparatus used for: (4mks)

a. Accurate measurement of volume

b. Accurale and fixed volume

¢. Accurate but different measurement of volume

d. Tomeasure different and approximate volume

22 Explain why luminous flame is sooty (2mk)
23. Name'two apparatus used for accurate and specific measurement of volume. (2mk) |
24. Name three apparalus used for delivering liquids carefully into vessels, (3mk)

25. State any four laboratory rules (4 marks)

page 26
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Tirma ).
cer and

1 zones of a Bunsen burmer flame. i (liver «

F and G were placed in differen  Prolor

en splints 4 i were made it
26. qufie diagram below gives the ﬂl:bsewatwns that S vascula
Burnt ﬂﬂ\ \\‘ Sll'y?
[:@ﬁa_,mj I ‘ guisp
a 3 Ll dry
‘st
(4marks) der ar
a) Explain the difference between F xdlﬁe I N —— con-uminous flame. Explain m-,_‘._::‘
2'[1 (a) When the air-hole is fully opened, ons,
(1mk)
: (4mks)
(b) Drawa |abeled diagram of a non-luminous flame

arance of two pieces of paper placed in different parts of a Non-

;?8' ThsAlageer A er efore the caught fire.

luminous flame of a Bunsen burner and removed quickly b
| Burn region

i Uriform
@
L ——{Jebumt region marks

A

(a) Whatdo the experiments show about the outer region of the flame? (1mk)

nt, which part of the flame is better to use for heating? Give a

(b) From the above experime i)

reason

29. Name the standard apparatus for measuring time. (1mk)

..-"""-F__ =
P x\

4 o
a g
/Pg:(’gg%"“ FE
3 9'@2;% B o
//%G\ AL ,1.-""'
‘ ¢ h?-o'%u,...-'“" i
_— N\t Ol
\ Page 27
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nductors of electricity giving two examples of ey,

30, Distinguish between conductors and non-co

(2mk)

e laboratory. (2mks)

31. State the uses of the following apparatus found in th

i. Pipette

i. Boiling tube.

32. Describe an experiment that indicates that a Bunsen bumer flame contains unburnt gases,

(Smarks)

33. Give four properties of a flame produced when an air hole of a Bunsen burner is closed. (4marks)

34. State three safety rules that a student should adhere when heating a substance in the laboratory.
~ (3marks)

35. Name the apparatus used in the following: (3marks)

a)  Measuring temperature of a mixture,

b)  Burning solids in air.

¢) Scooping solids in a container,

?;;::::::::::;E:i:?!E!!!!!=!E=E!!E!E!!z!!!=:5====!!==========!!======!==
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46, Draw a diagram of a Bunsen burner and label all the parts.

(Smarks)
(i) Which type of flame is preferred for heating substances in the laboratory? (1mark)
ii) Give two reasons why the above type of flame is preferred. (1mark)
37. What are the following drugs used for? (3marks)
i) Antibiotics
ii) Anaesthetic
iii) Antiseptic
38. State two properties of
() A solid - _ P (2 marks)
s q{\\‘_n?ﬂ \
g'.:,i‘?“ =
| ,,4%%6"“_..-- e
(b) Liquids O (2 marks)

L -
39. List three scientific skills that can be acquired wh@rpperfnnning chemistry experiments. (3mks)

40. Draw the following apparatus in the spaces provided.
Burette (1 mark) Round bottomed flask (| mark)

e ———————————————————————————
Page 29
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Conical flask (1 mark) Thermometer (1 mark)

Teat pipette (dropper) (1mark) Gas jar (1 mark)

41. What is the use of the following apparatus?
(a) Test tube rack-

(b) Wash bottle -
(c) Spatula -
(d) Test tube holder-

(e) Pipette - -

42. Mention five areas where the knowledge in chemistry is applied in our country (5 marks)

43. After use, a non-luminous flame should be put off or adjusted to a luminous flame. Explain. (1mk)

44. A Bunsen bumer can produce two different

2 _ types of flames under different conditions.
(a) Identify the most suitable Bunsen bumner fl

ame for heating in the laboratory (1mk)

(b) Give three reasons for your answerin (a) above, (3mks)

m
Copnch cemitry note form ans
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(2mks)

( }Mention fwo main parts of a Bunsen bumer
G

45. a) Give two reasons why it is necessary fo follow doctor's prescription when taking Medication

(2mks)-

b). Name the functions of the following parts of a Bunsen burner.  (3mks).
i). Collar —
ii). Air hole-
ii). Base-

c). Name any other two apparatus that can be used for heating purposes in the laboratory apart from

the Bunsen bumer.  ( 2mks).

46. Fill the table below.(4mks).

APPARATUS USES
| Separating funnel

Used to hold water for rinsing of vessels

lii Pestle and moriar

v Used for supporting test-tubes

47. Name any TWO industries that have benefited from the knowledge of chemislry. {2 marks}

48. Differentiate between Over the Counter (OTC) drugs and Prescription Drugs. {1 mark}

M
Copnetch chemisty ot form evs Page 31
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49. Mr. Rudisha went to a doctor who sent him to a pharmacy to pick some drugs.

The pharmacist wrote on the medicine packaging 2X3.
a.Clearly state what 2X3 meant.

b.State two reasons why it is important to adhere to the doctor’s prescription

50. Define the following terms;

(i) Medicine

(if) Drug dependency
51. a) Name two apparatus used in a laboratory that are made up of plastic
b) State two advantages of plastic apparatus

¢) State two disadvantages of plastic apparatus

92. Explain why some test tube holders have wooden handle (1mks)

(1mark)

(2 marks)

(2marks)

-

(2mks)

(2mks)

(2mks)
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53. The dia
questions that follow

D

Flame A Flame I

i, Name flame

A
B

i How can flame A be converted to flame B
iii. State the difference between flame A and flame B

-

54. Name and state the use of the following apparalus

gram below represents the flames of a Bunsen bumer . use the diagrams to answer the

(2mks)

(1mk)

( 1mk)

C=tret

Page 33
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CHAPTER TWO: SIMPLE CLASSIFICATION OF SUBSTANCES
Classification is the grouping of substances according to their physical properties.
Separation of mixtures

Substances are either pure or impure.

¥ A pure substance is one which contains only one substance.

F

v An impure substance is one which contains two or more
made up of a pure solid, liquid or gas.

¥ A mixture is a combination of two or more pure substances which can be se

: > Parated p
physical means. The three states of matter in nature appear mainly as mixtures of o

ne with the
other.
Types of mixtures
A mixture must be made from at least two parts or components. They include:
1. Solid - solid mixture
2. Liquid - solid mixture
3. Liquid - liquid mixture
4. Gas- gas mixture
Basic concepts
* Solute- a substance that dissolves in aliquid e.g. salt, glucose and sugar.
* Solvent- the liquid in which a solute dissolve e.g. water.
*  Solution-the resulting uniform mixture of solute and solvent.e.g salt and water.
* Filtrate-liquid that passes past the filter paper during filtration
* Solvent-the liquid in which a solute dissolves.
* Saturated solution- a solution in which no more solute can dissolve at a particular
temperature.
* Crystallization-process whereby crystals are formed from a hot saturated solution as it cools
down.

* Miscible liquids-liquids that can mix together comple
* Immiscible liqui

tely. To form one layer,
ds-liquids that cannot mix together

completely.

Methods of Separating mixtures
Mixtures can be separated from applying the following methods: it Is important to note that the
differences in physical properties of substances in a mixtyre determine the method of separation,
1. Separation of Solid-Solid Mixture
3. Magnetic Separation

is not e.g. iron fillings and sulph

. ur, in this method a magnet
Iron sticks on the magnetic and

is passed through the mixture, the
the sulphur remained behind

Iron + sulphur

M

Page 34
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lication of magnetic separation |
#PPJ in recycling plants €.9- used to separate scrap iron from other malerials such as plastic and
other ponmagnetic melals.
aterials in the crushed ore.

/ Iniron mining to separale magnetic iron ore from other m

Suh[i'“"“m“ : ; . . g
This is id changes to a gas directly without passing through the liquid
state.
This meth
sublimes - €.9. @ mixture of salt and
container covered with evaporating dis
purple vapour which cools to form dark grey crystals of iodine leav
sodium chioride. Ammonium chioride undergoes thermal
dissociation fo form ammonia gas and hydrogen
chloride gas which on cooling, the products of
heated ammonium chloride recombine together

the process by which a sol

od is used to separate a mixture of substances where one of the substances
iodine — the mixture is heated in a closed container or a

h with cold water. Where iodine sublimes forming a
ing behind a white solid of

= lodine crystals {o form the original substance. This process is
Al : ‘ called thermal dissociation. However, iodine
i R "J e MMSNSNGP | 5 bjimes when healed but it does not dissociate
5d
: so the principle of sublimation can be used to
separale a mixture containing ammonium
chloride
\ During separation of mixure using sublimation
Substances ?hal sublime mixture is heated a glass beaker covered with an
v Iron (Ill) chloride evaporating dish containing cold water. The
v Aluminium chloride substance that sublimes will collect collects
v Benzoic acid underneath the cold surface of the evaporating
; : : dish while the other component is left in the
v lid carbon (1V) oxide : ;
P 33 ce (sofid carbon (IV) ) beaker. Scrap off the sublimate and place 1t
ioding in a different beaker.
Sublimation of iodine

+ Solid iodine forms purple vapour, which cools and deposits on the colder part of the boiling
tube to form a sublimate of pure iodine
Application of sublimation
Dry ice is used in cold boxes by ice cream vendors. Itis preferred over ordinary ice because it sublimes
hence does nof cause dampness/wetness and it is also @ better coolant

Sample questions
1. Describe how solid iron (

anhydrous calcium chloride

lll) chloride can be separaled from a solid mixture of iron (Ill) chloride and

Since iron (lj) chloride sublimes but calcium chioride does nof, sublimation process would do.
Heat the Mixture in a container covered with evaporating dish with cold water, iron (lj chloride
sublimes into vapour and collects/ gets deposited on the upper cooler parts of the fest tube.
CaCl; remains at the bottom of the heating tube

w
Page 35
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2 Describe how Aluminium chioride can be separated from a mixture of Aluminium chloride and sodium
chloride o _ .

Heat the mixture container covered with evaporating dish with cold water Aluminum chlorige
sublime and collect be cooler part of the tube and sodium chloride left at bottom of the typ, ,

Scratch the AICI; and place it in a beaker . ' _ .
3. Given a mixture of lead (II) oxide, Iron (1ll) Chloride and sodium chloride, describe how this Mixture

can be separated to obtain a sample of each
Heat the mixture Iron (lll) Chloride sublimes and is collecte:.:l on the c9oler parts. Add water ¢,
the remaining mixture, stir and filter. Lead (ll) Oxide remains as residue. Heat the filtrate ¢,

dryness to obtain sodium chloride. _ . o
4. State and explain the observations made when iodine crystals is heated in a boiling tube?

- Black crystals changes directly into purple vapourVi _ _
- The iodine crystals (sublimes) changed directly into a purple vapour without passing liquig

state and changed back to black iodine crystals on the upper cooler parts of boiling
tubeV (Correct colour must be stated 2mks)
2. Separation of Solid -Liquid Mixture

There are two types of solid - liquid mixtures
i.  Soluble solid - liquid mixtures; in this category, the solid dissolves in liquid. This

mixture can be separated using the following methods. Evaporation, crystallization,
simple distillation.

Separation of solid-liquid mixture where solid is soluble.eg
Describe how a solution of sodium chloride can be separated to obtain both the

solvent (water) and the solute (sodium chloride)

This mixture can be separated by simple distillation using the set up below

The mixture is heated where the water (solvent) evaporates and is cooled by the liebigs
condenser to form liquid water which is collected as filtrate. The sodium chloride is left left

in the round bottomed flask.

Simple distillation,
- Method used to separate a mixture of solute and solvent.
- Itis mainly used for purification of liquids containing dissolved substances.
- Itis also useful in separating two miscible liquids with widely differing boiling points.
- The simple distillation diagram is shown below

The Liebig condenser is used 1o condense the vapours to liquid.

Note that thelwater in the lower part of condenser while the water out is on the upper part, 1S
ensures there is efficient condensation

Application of simple distillation.

Page 36
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frodaetion (ol thistillestd vl
Production of bt pares vt
“”ﬂ”r"";,][u i1 0 tstsin warlot 1 Gbtisin e wilof,

b T

M-lﬂ“h gl ol windt il i st

caleqory the wolid does it diswhve in the

soluble solid- liquid mixture; in this
methots Decantation

I In
wlute can bu separated using the follerainig

liquid. This mi
filtration
afiltration
and insoluble solids! a liquid and insulubie i 6.1, wavd &
r with tiny pores Shough which leud
5 through the fitter paper

arale i mixturo of soluble
sulphiate and sodium sulphiaste. it uses 8 filter pagpe
 asily but solld particles cannot, The liquid that pasi
solid that remaing on the filter is called a residue.

(Jsod 10 e
wator, load (I1)
moleculis GO past
called o filtrato while the
The method involves thice processes Lo,
o Dissolving
e illration

« cvaporalion
is soluble, water is first added 1o the: rmixture foliowed

In case the mixture contains two solids where one

by filtration ..
v/ When fold fo describe how 1o separale a mixdure conlaining soluble and insouble substance
dding distilled water to the mixture and stir, x dissolve, y does not dissolve,

Always start by a
X solution as filtrate, evaporate the filtrate to saturation and allow it

filter to obtain Y as residue,
to cool for crystals to grow.
£.g. Describe how & mixture of sand and comm
Add water to the mixture and stir, common sa
obtain sand as residue and common salt solution as filtrate,

and allow it to cool to crystallize.
NB; In the above question both filtration and evaporation are used 10 separate sand and salt

on gall are separated.
it dissolves while sand does not dissolve, filter to

evaporate the filtrate fo saturation

EluRﬁl’!Qﬂ

Filter paper
Filter funnel

o Residue (insoluble zolid)

'ﬁ'l~|r ? \
Clamp

4 Filtrate (dissolved solid
e in solvent)

Application of filtration
v Large scale water purification
v Aso used in domestic water filters

to remove suspended solid particles from dirty vater

[ Page 37
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b. Decantation
An insoluble solid can be separated from a liquid by allowing the mixture to seltle, and ,
pouring off the solution into another container. This is called decantation. This is not an, Effrciemcarem"'r
of separation because some solid comes out along with the solution. Mehgg

|

Glass rod —|
g Sediment

[ Beakr

= (Clean waler

c. Evaporation

This method is used when you want to obtain a solute from a solution e.g. salt from sodium chloride
solution. In this method the mixture is heated to evaporate the solvent and the solute is left as g
residue. The evaporating dish is heated using a water birth so that the salt does not spit out of the basiy
as heating continues. This process is used to obtain salt from sea water.

Salt solution

Ty Evaporation dish

— Boiling water
Water bath
Heat
Sample questions.
1. A form 1 student carried out the separation as shown in the set-up below: -

() Identify the method above
- Evaporation
/w (i) Give one of its disadvantages

v" Only ?ne of the components in a mixture is recovered as one of the substances
vaporizes and is lost to the atmosphere.

%
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wame a mixture which can be separated by the set-up above
e v Any soluble salt and water
The sel-up below was used fo separate a mixture: -

2 /h\h:rr T
_ _ J

‘?—3? / Taaber
s e e _Water
Trpexd

(a) Name the apparatus missing in the set-up
v’ Wire gauze

(b) Give one example of mixture T
v Sodium chloride solution (or any named soluble salt solution)

(c) What is the name of this method of separation?
v' Evaporation

d.Crystallization _
This is method used to obtain solute from a solution; the solution heated to evaporate water and form a

saturated solution and then allowed to cool to form cryslals.
E.g. used to obtain copper () sulphate crystals from copper (1l) sulphate solution
Solution that contains a maximum amount of solute at a particular temperature is called a saturated
solution. Crystallization is the process of obtaining crystals from a saturated solution.
Solute is the substance usually a solid that is dissolved in a solvent usually water.
v Fractional crystallization
Is the method used 1o obtain two different solutes with different solubility from the same solution e.g. to
separate sodium chloride and trona from the sea.e,g L. Magadi
What makes it possible to separate substances through this method?
v Difference in solubility of the salts at different temperatures
Application of crystallization
7 Exraction of sall from salty waler lake Magadi and Ngomeni in Malindi

v Exlraction of sugar from sugar cane
¥' Exiraction of medicinal substances

3.Liquid -liquid mixtures.

There are two categories;
L. Immiscible liquids- they do not mix. They form distinct layers. Example kerosene and water.

They can be separated using a separating funnel,( use of a dropper, decantation- not efficient

and inaccurate. )
Il Miscible liquid -they mix to form a homogenous solution .example water and milk. They can

be separated through fractional distillation.
a. Use of a separating funnel.
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Separating funnel is used to separate immiscible liquids which form two or more layers when PUtin the
funnel, - B o +

This method is made possible due to difference in densities of the liquids e.g a mixture of Parafiiy
and water -paraffin floats on water because it is less dense than water

How to separate a mixture of paraffin ang Water

' : ' _mm : .The Stopper should be removed. Add the Mixy,
= ]’ .~ .t ofparaffin and water into the funnel,water [{,rm;: 5
. i —Toplayer 2 bottom the layer and paraffin top layer.ope i |
i _ < Bﬂm'ﬁ}'ﬂf ~..© = tap and draw out the bottom layer discarq he
" o Tap = ‘ interphase layer .paraffin remain the funpe]

What makes it possible to separate substances through this method?
v" Difference in densities of the solutions
v Immiscibility of the liquids

Application of separating funnel
Extracting of useful substances from complex mixtures.

Distillation
- is normally a method to separate miscible liquid due to their difference in their boiling point
- There are two types of distillation. simple distillation and fractional distillation

Fractional distillation -

- is used to separate miscible liquid with very close boiling point, the fractional distillation
apparatus are similar to that of simple distillation but are modified to include, a fractionating
column to enable vapour liquid with a higher boiling point to condense and flow back fo the

' '-;';1 flask and Glass beads which are put in the fractionating column increase the surface area for
' condensation. '
' - the diagram below is used to separate ethanol boiling point (78°C) and water boiling point
(1000)
- When the mixture is heated ,ethanol having a lower boiling point vaporizes first, rising to the top

of fractionating column , it is then condensed in the Liebig's condenser and collected as a
distillate

Thermometer

Fractionating
column

-]
o
=]
=]
=]

Water in =
— Round bott
. flask — Distillate

Fthanol and
water

Heat
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ossible to separate substances through this method?
o the boiling point of the substances
fractional distillation so as to get
the length of fractionating column
fractionating column namower
lass beads in the fractionating column

at makes itp

~ Difference !

e efficiency f’-’f

% Increasing

5 Making the

5 Using more g
r-ecau‘tioﬂ:

o Collection of fraction should be done in coni

thanin a beaker 0

o The thermometer b

A pph‘t:aﬁan of fractional distillation.
i Obtaining nitrogen and oxygen from liquefied air in British oxygen company,( BOC)

used in crude oil refinery at changamwe Mombasa
i Recycling of used oil in Athi river and kikuyu town
i.  Manufacture of wines and spirits
Other methods of separating mixture.
< Solvent Extraction
it a method used to extract a solute from
it has a higher solubility.
e.g. o obtain oil from ground nuts, simsim seeds efc. separation through this method is made

possible due difference in solubility of the substance
Solvent extraction can be used to obtain oil from groundnuts/oil from coconut/oil from simsim

seeds/elianto oil from maize seeds efc
Achieved by crushing a sample of nuts in a mo
e.g pmpancne{acetane].
- The nuts are crushed in
mixture is decanted fo obtain oil-
propanone fo evaporate.

Procedure
Crush the ground nuts in @ mortar using a

evaporate the filtrate using solar energy,
leaving the oil behind.

Application of solvent extraction

(a) Extraction of Natural dyes from plants

(b) Extraction of il from nuts and seeds

(c) Extraction of some herbal medicines from plants

(d) Exraction of Caffeine from tea and coffee

(e) Indry cleaning to remove dirt/stains.

Separation of coloured mixture

Chromatography
- This is a method used to separate a mixture of
on a moving solvent(eluting solvent) €.9. a mixture of dyes;
to difference in stickiness of the dyes and difference in so
- The study of colours is called chromatology. Chromatogram is
results of separating the components of a mixture by chromatography.

EE,’—__—-—_—//—/‘__
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purer components can also be done by:

cal flasks or a narrow mouthed containers other

reduce the rate of evaporation of fraction especially the highly volatile ones.

ulb must be at the vapour outlet of the condenser.

its original solvent by using a second solvent in which

: rtar with a pestle and then addition of a solvent
order to increase the surface area for extraction of oil. The resultant
propanone mixture which is then exposed in the sun for

pestle; add propanone to dissolve the oil, filter and
propanone being more volatile will evaporale first

coloured substances with different solubilities
this method is made possible due

lubility in the solvent.
a visible record showing
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o Solvent front

- [ ]

[ ]
]

L ]
L]

L ]

x X X X X Rase line
A B C D E

» What makes it possible to separate substances through this method?
Difference in stickiness/iscosity of substances

Difference in solubility on a moving solvent

Difference in densities

Points to note about chromatography

Most soluble dye moves the furthest distance

* Least soluble dye moves the least distance

» Most sticky moves the least distance while the less sticky moves the furthest
* Pure substance makes only one spot in the chromatogram

* Identical substances will move equidistance from the base line

* Insoluble dye does not make any spot on the chromatogram paper

= The no of spots indicates the number of substances in the mixture

* Pure substance will make only one spot on the chromatogram

* Most dense moves the least distance

"}"

Basic concepts
* Solvent front-the furthest distance reached by the eluting solvent.
= Base line-the pdfnt at which the dye to be separated is placed
* Solubility-the tendency of a substance to dissolve in a solvent.
= adsorption-the tendency of a substance to stick on an adsorbent material

Separation of coloured pigments in green leaves:

Procedure

Crush some green leaves in a mortar using a pestle. Add the solvent (propanone) as you continue
cr.ushing. Decant the extract in a clean beaker. Using a dropper, place one drop of the extract in the
middle of a filter paper, leave the drop to dry and place another one on the same spot. Repeat this for
the third drop. Using a clean dropper, add the solvent drop wise on the same spot each time allowing
the solvent to spread.allow it to dry and make a diagram of the filter paper showing your results.

Inl ennd

Coloured

Chromatogra

——

Coproth chernstry motes form ons : page 42
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1\

Solvent
front

Yellow ring

Green ring

and mixture [ a chromatogram

m——

the chloraphyl.

suitable solvent 1
chromatogram.

e ———
Two rings are observed. The yellow ring is

0 xanthophyl's and
chlorophyl. The xanthophyl 15 more soluble and

Jess sticky so it moves the

The different rings can
o obtain the colour from the

The solvent front is the furthest point reached

by the solvent on the chromatogram.

due

sween ring is due 10
furthest distance than

be cut off and put in a

—

Lolvent front

and B ;
ual dil!-_llgg'g_!'_rpll"__hl_i-_ﬂ_-ne
{ I-—_'_E—l-ﬂ__
< L
-
- -
--a-.-..-.-f—*- _____ *'_ _______ -
A\ B C - £
Baseline

Absorbent material

Chmmntugrnm showing purc A,

Note; D is @ mixture of Aand B

Appticatian; of chromatography-

« In sports chromatography is us

samples
« In food industry to identify con

« In the cosmetic industry to ident
« Asalocating agent

NB: The physical properties of

As an analyzation technique in both pharmacy

the components of

B,C and mixture D

ed 1o identify use of banned substances e.g steroi

taminants in food and drinks
ify harmful substances

ds in urine

and medicine to test purity of drugs.

the mixture determine the method of

separation.

mixture Physical properties of the | Examples Method of separation
components .

Solid ~solid | Solid -solid one component | Sand and iodine Sublimation

mixture | sublimes
Solid -solid one component is | Sulphur and iron filings | Use of magnet
magnelic ]
Solid -solid one component is Sand and salt Dissolve, filter then
soluble and the other evaporate

_ insoluble in water

Liquid - solid | The solid is soluble in the | Salt and water/ sugar and ﬁrystallizatinnfevaporati

mixture solvent water onl simple distillation
Two solids both soluble in the Sodium Chloride, Sodium Fractional crystallization
solvent Chlorate and Water
The solid is insoluble in the | Sand and waler Filtration

R e

= solvent
T Page 43
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. Yaraffin : N S e
“T""I‘r.l.”‘l'\ Inluni:; I l.:”i]”"‘ 4”“' WI"{' - _l‘!?%_cif_sepamtln -H-"'H-\.,

Liquint Ik Water and ethanol

s o "_'.“—'---g nﬂE
| it Misscibile liquids . . s ,I.:_r_“_‘_:_t!Pﬂil —q'ﬂllaliﬁﬁ““‘lﬂ
Rl jas | Gases  have dit boiling | Oxygen and nitrogen Fractiona) distj Eti}?[“m
| L% ,’.-‘ LA At s . B ! u
|; e points = qu_m fied Mixture

| Mix of | The  substances — have | Mixture of coloured dyes Papﬂr‘:hrﬁmatﬁﬁ.‘“m

Iﬁ.jmm.i different densities,  solubility y

substances [ on moving  solvent and
diflerence in stickiness

{ S — ————

-

Sample Questions
f- What makes it possible to separate substances through fractional crystallization?
v Difference in solubility of the substances and volatility
S (DWhat is sohvent extraction?
it a method used to extract a solute from its original solvent by using a secong solven
in which it has a higher solubility.

(1Why is propanone used as a solvent and not water?
v This is because oil dissolves in propanone but do not dissolve in water
(i)Why is the solution left in sun?
v' So that propanone can evaporate leaving oil behind. Qil having a higher boiling point
than the solvent is left in the evaporafing dish.
3.The table below shows liquids that are miscible and those that are immiscible

Liquid Ls L
L Miscible Miscible
Lo Miscible Immiscible

Use the information given in the table fo answer that questions that follow;

i) Name the method that can be used to separate L1 and L, from a mixture of the two

v' Fractional distillation
ii) Describe how a mixture of L, and L4 can be separated

Separating funnel method
Since the two liquids are immiscible pour the mixture into the separating funnel
and allow settling. The denser liquid will settle down and the less dense one will
form - the second layer on top. Open the tap and run out the liquid in the bottom
layer discard the interphase leaving the second layer in the separating funnel.

4. Study the information below and answer the questions that follow:

Solid Cold water Hot water
Soluble
S Insoluble Soluble
Describe how the mixe Insoluble Insoluble

e of solid R, S, and V can be separated

Add : .
cold water ¢ the Mixture, and stir to dissolve R. Filter to get solid S and V

residue. Heat ¢ - o
dissolve Vandhﬂ S Gvaporate to get R. Put the residue in hot water and Stif

5. Study the information ;F;’Ifﬂr ‘0 getSasr esidue, Heat the filtrate to evaporate to get V
Solds. 4, OWand answer fhe following questions. A mixture contains three

B, and C. The solub

lity of these solids in different liquids is as shown below:-
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‘Water_ | Alcohol Ether

Soluble | Insoluble Insoluble

Insoluble Soluble Very soluble
C Soluble Soluble Insoluble

i how you will obtain sample C from the mixture
EPam Add ether to the mixture. Stir and filter
. Add alcohol to the residue, stir and filter
. Evaporate the filtrate to obtain C

that matter is made up of particles that are in continuous motion.

| of matter

Kinet
ps states

Theoretical mode

liquid _ gas
Particles are Particles are not ‘
closely P?Chif’-ded closely packed they Particles are widely
B"d.wd o have a degree of apart. They move
postions. freedom independently

7 When a solid is heated, the kinetic energy of the particles increases and they begin 10 vibrate more
vigorously. At certain fixed temperature (melting point), the forces holding the particles are weakened
enough to allow the particles 1o change from solid state fo liquid state.

/ When a liquid is heated the particles move more rapidly as the forces of attraction are further
weakened. The weakening continues until the particles gain enough energy to overcome the forces of
attraction between them. At this point the temperature remains constant as the pure liquid boils.(
Boiling point). The particles break free and enter the gaseous state.

¥ When a gas is cooled. the particles lose kinetic energy, slow down and easily attract each other to form

a liquid. This process is known as condensation.
¥ When a liquid is cooled the kinetic energy of particles continue to decrease as particles take up fixed

positions as the liquid solidifies through a process known as freezing

Effect of Heat on Substances
. Substances found in nature are made of matter.
- Matter is anything that has mass and occupies space, matter exists in three interchangeable
states; solid, liquid and gas
- Itis classified into solids, liquids and gases

The following experiments illustrates illustrate what happens when ice is heated

(a) Heating ice
% Place about 10g of pure ice in a beaker. Determine its temperature. Record it at time “0.0" in

the table below. Heat the ice on a strong Bunsen flame and determine its temperature after

lr_ﬂﬂx 60seconds/1minute to complete the table below:
imefminutes | 0 [ 1 | 2 |3 | 4 [5 | 6 | 7 8 |
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Temperature | 4.0 | 0.0 0.0 lm.o l'ma'_|'yn.o” ','ns.n ‘m o

(«C) — ‘ 0 1

Plot a graph of Temperature (y-axes) against time.
Smuy hnadd bansd sanes bundy baaad nanadnseasbauailAgN
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i e L LT T L

The temperature rises from 0-1 minute. Between 1 and 2 minutes the temperalure remains constan
This is because the ice is melting.

Melting point of a pure substance is a fixed or a constant temperatuse at which a solid changes into
liquid.

The temperature continues to rise steadily after 2 minutes until the 6% minute. This is due (o ncrease
in kinetic energy of the liquid particles.

Between 6% and 8th minute the temperature remains constant. This is the boiling point.

The boiling point of a substance is the fixed/ constant temperature at which a liquid changes in to o
gas.

The curve obtained when substance is heated is called heating curve and the curve obtained when
substance is cooled is called cooling curve

A

Gas
Vaporation
Condensation
f“
= g Liquid
E Meltin
E I reezing
Solid
HEAT Any 0 }

Scanned with CamScanner



yo and cooling curve.

atil
Hed ing naphthalene

E,{periment- heat

A

é

H mndensagon 1 Heming
& m W

Poling

»
.
- B -
- Fesrg Cocingcune
B / &
N e
A Til'l'ﬂ 7

piscussion _ ‘
Region AB- temperature INCreases steadily as the naphthalene absorbs heat energy. The heat

shsorbed increases the kinetic energy of the particles and they vibrate more vigorously.

Region BC-temperature remains constant until all naphthalene melts. This is because heat energy
ahsorbed is used 10 weaken the bonds holding the particles of naphthalene together. Therefore, there
is change of state from solid to liquid.

Region CD- temperature rises steadily as the liquid absorbs heat energy- The heat supplied increases
further kinetic energy of the particles causing them to move faster. The rise stops at boiling point.
Region DE- temperature remains constant though heating goes on. This is because heat energy is

used to break bonds to change liquid into vapour.
The change of state from solid to liquid and liquid to gas can be reversed by cooling. During cooling the

gas condenses into liquid and finally liquid freezes into a soli

Define melting point and the boiling point
v Melting point is the constant temperature at which the solid changes to Liquid

v Boiling point is the constant temperature at which a liquid changes to a gas
How do impurities affect the Melting Point and Boiling Point?
v Impurities lower Melting Point and increase the Boiling Point
v Pure substance has a shaip transition temperature (Boiling Point and Melting Point)

Sample question;
You are provided with two

differentiate the two? .
v Heat the samples. Pure water will boil at 1009 at sea level while impure water will boil at a

range of temperature above 100°c at sea level

samples of water, pure sample and impure sample how can you

A Rangeof
temperature
Ch= e
ol R above 1007
(1117 SEm—— ~
100°c
:
g Q@
B =
a g
ORI 8
— E .,__._——-u_-'——_-—-—.__..-_..__._._.._. e —————————
Copotz > @ Page 47

Time in minutes

[ R S P Y
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Application of effect of impurities on the Melting Point and Boiling Point

v Sak is sprayed on roads to defrost and clear ice in temperate countries the sap
addad lowers the meting point of the ice so that it melfs at a relatively lower fe:mpera? When
consaguenty the e is carad ure ang

o The long tomm cathvantage of adding salt fo clear ice is that salt accelerales fusting, He
cause coTasian and destruction of machinery r 1T

o Tempersiure does not change when liquid is melting or when liquid is boiling — this js becays
the energy supphad is used to break the bonds holding the particles together, e
Determining the melting point of a solid.

e The melting point of a sofid can be determined using the experiment shown below

!

s
T
|
|

]:'--——-— Clamp

Beaaker

3

Waler

AL

1

Determining the Boiling point of a liquid
Whis the boiling point of a liquid can be determined using the expernment below

_,IZE_#__* Thermomeler

Maphthalens ploces

Boiling tube
Thermometer bulb

Vapour

Liquid waler

Pumica stone/porcelain pieces
Beakor

Clamp stand

Fig. ‘
9- 8.2 Determination of boiling point of water

Scanned with CamScanner



ihermometer is nf:l! i.rntlSEd in the liquid but suspended above it. This is because boiling occurs

the surface “'. the liquid. The safety !u_be (9lass tubing) allows the vapour formed to escape because

sure will build up to the tube leading 1o an explosion’. Flammable substances are not heated

ctly. We use a water bath J'S-’:JT\{I bath
Altitude affects the Boiling Point in that the higher you go the cooler it becomes This is
pecause the higher you go the lower the atmospheric pressure the less the paricles are
compacted, making it easier to boil. That is why the Boiling Point of water is 100¢c at sea level
in one atmosphere pressure. But in Nairobi it's about 96¢c.

following are methods of determining purity.

7 Boiling points and melting points

v Refractive index

v Using chromatography

v Using density

The

Chemical and physical changes . _
+ Substances undergo many changes when subjected to different conditions of temperature and
pressure. However, these changes can be classified as temporary or permanent change.
(a)Physical changes
These are changes that are easily reversible. They involve change in physical states and change in
colour e,g boiling , melting and sublimation
Substances that undergo physical change
a. Heating Zinc oxide
7inc oxide is white in colour when cold and yellow when hot.
When it is heated it changes its colour from white to yellow. When cooled the yellow solid tums white

Zinc oxide # zinc oxide
cool (White) hot (Yellow)
(White)

b. Heating solid wax _
Wax melts when haated and when cooled, its changes back to a solid.

Heat

. heat 4 ¥
solid wax ——— liguid wax

lodine when heated changes to purple vapour and when cooled it changes back to a black solid.
C. Heating iodine

solid iodine =——— iodine vapour

Yol
black purple vapour
d. Heating ice
ice = Hquid;%"_ waler vapour
coul s
solid liquid gas

M
%"prﬁww Page 49
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The above substances do not form a new substance when heated; the changes are easily reverseq
when cooled. They are thus said to undergo Temporary physical change.
Characteristics of temporary physical change.
v" Easily reversible
v" No new substance is formed
v Usually no change in mass
¥ Not usually accompanied by great heat changes
(b) Chemical changes
There are two categories of chemical changes

¥" Reversible chemical change . Substances which undergo these changes are reversible ang
are accompanied by change in mass.

v Permanent chemical change Substances which undergo these changes are imeversible gn
cooling and accompanied by change in mass.

Whep heat is used to decompose a substance, the reaction is called thermal decomposition. These
reactions are not reversible and thus permanent changes. :

Examples of Reversible chemical change
I. heating hydrated copper (Il) sulphate crystals

Hydrated copper (I1) sulphate crystals are blue in colour. When heated, it decomposes and loses water

of crystallization to form anhydrous copper (Il) sulphate (white) and water. Upon cooling, the white
hydrous Copper (Il) Sulphate does not regain its originaf blue colour.

When water is added to the white hydrous Copper (Il) Sulphate it regains its original blues colour.

Hydrated copper (I1) sulphate Heat - hydrous Copper (i) Sulphate + water

Blue white
Hydrous Copper (11) Sulphate + water > Hydrated copper (i) sulphate
White. blue

Il. heating hydrated Cobalt (Il) chloride

Pink Hydrated Cobalt (I1) chloride decomposes when heated and loses water of crystallization to form
blue anhydrous Cobalt (I} chloride and water.

Hydrated Cobalt (Il) chloride Heat - anhydrous Cobalt (Il) chloride + water

Pink blue
Anhydrous Cobalt (lI) chloride + water > Hydrated Cobalt (I1) chloride
Blue Pink

Hydrated means — with water of crystallization while anhydrous means without water of crystallization.
The above changes are known as temporary chemical change. Characterized by the following

v" A new substance is formed

v" Heat is evolved or absorbed

v" There is change in mass

v" The change is reversible
Permanent chemical change
Examples
a. heating copper (ll) nitrate ) ,
When COEPEI {n Ngtr:::te is heated it decomposes to form copper (1) Oxide (black), Nitrogen (IV) Oxide
gas (brown) and oxygen gas (colourless)
The gaseous products ie. Nitrogen (IV) Oxide gas and oxygen gas
resulting to decrease in mass of copper (ll) Oxide.

escape into the atmosphere

; heat o Conne ; rogen (1V) Oxide + 0xygen 8%
Copper (1I) Nitrate —=—>Copper (1) Oxide + Nitrogen (1) st

blue black brown gas e
M

Coprotch chomistry notes form e
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- ourple Potassium Manganate (VII)

y Heatind ¥ Vil
cotassi™ ""a: g:::;z h#&ﬁgﬁg S;Sl when heated 1o form green solid of potassium manganate
" plack mand ' ourless oxygen gas. The mass of the black slolid is legs than

1| ! o 2
(v f original Potassium Manganate (V
mass of 019 g (V) because oxygen gas escaped to the atmosphere.

=R

£ . e ) P s
potassium ' APAERES +  Manganese (IV) + oxygen gas
\fanganaie (vu ) Manganate (V1) Oxide i
purple : BEEED black
Ng. The oxygen 9as relights a glowing splint. e EORESS
e _3::;.*3 changes are examples of permanent chemical changes. They are characterized by the
fa:kj‘.'b'h -

/ New substance is formed
7 Thechange is imeversible
_/ The change is accompanied by change in mass
/ Heat energy is released of absorbed
pifference between chemical and physical changes

T Y
physical change Chemical change
Not usuall accomplamed by great heat changes Usually accompanied by great heat changes
Usually no change in Mass Usually there is change in mass
They are easily reversible Usually imeversible
No new substance is formed _ New substance is formed
No change In physical properties of the reactants There is change in physical properties of the
Da——— reactants
Sample ques tions.

1. Whatis observed when the following substances are heated and cooled?
a Wax-wax melts on heating. I's cooled back to solid wax on cooling.
b. Naphthafene-naphthalene melts on heating. It is cooled back to solid naphthalene on

cooling.

¢ Zinc oxide-white
yellow zinc oxide furns back to white zinc oxide.

4 Lead oxide-yellow lead (Il) oxide changes to orange lead (Il) oxide on heating. On cooling

the orange lead (ll) oxide turms back to yellow lead (1] oxide.

e Ammonium chloride-ammonium chloride changes directly to gaseous state when heated.
lled thermal dissociation

On cooling it goes back to solid state. This process is ¢a
On cooling, the products of heated ammonium chloride combine fogether to form the original
substance. The process is called deposition. The reaction is therefore reversible. However,

iodine sublimes when heated but it does not dissociate since it is a pure substance.
The above changes are temporary. They are characterized by physical change in state e.g.

melting, boiling, evaporation and sublimation

zinc oxide changes colour to yellow zinc oxide on heating. On cooling

2. State what is observed when:

a. Copper (Il) nitrate heated. .
When crystals of copper (ll) nitrate are heated, a brown gas (nitrogen

colourless gas which rekindles a glowing splint (oxygen) are formed.
e) remains in the test-tube.

A black solid (copper (/) oxid

Eh' Copper turnings heated in air. —
Page 51

(V) oxide) and @
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When copper is heated in air; a black powder of copper (1) oxide is formed

LRI | ' q h 3
nlain why there were changes in mass after heating in both cases '
c Expiain “i‘h; mass of copper (1) oxide formed from the copper (li) nitrate was less than thag

copper (i) nitrate. This is because some of the products are gaseous thys eScapes. of

- The mass of copper (l]) oxide is greater than mass of original copper Metal becays,
e

copper combines with oxygen to form copper (ll) oxide

Elements, compounds and mixtures

Elements

¢ They are pure substances which cannot be split into simpler substance by chemical Means

Examples of elements: oxygen, hydrogen, copper, sulphur, carbon and iron.
+ They are made up of atoms. An atom is the smallest particle of an element, which ¢an take
part in a chemical change.
+ Atoms join together to form small groups of atoms called molecules. A molecule s the

smallest particle of an element or a compound which can exist separa

Chemical symbols of some elements

tely.

¢ This is usually the first letter or the first two letters of the elements name in English or Latin
¢ The first letter of a chemical symbol must always be a capital letter.

—_—

Element Symbol Element symbol

Carbon C Magnesium Mg |

Nitrogen N Zinc Zn

Oxygen 0 Calcium Ca

Hydrogen H Beryllium Be

Aluminum Al * Lithium Li

Phosphorus P Sulphur S

Flourine F Silicon Si

Bromine Br Barium Ba

lodine I Cobalt Co

Boron B Chlorine Cl

Manganese Mn Helium He

+ Finally in some cases, the symbol of the element is derived from the elements latin name as

shown below:

Element Latin name symbol

Copper Cuprum Cu

Mercury H m Hg

Lead Plumbum Pb

Gp!d Aurum o
Silver — T Amenie—— Au &
. & g
Potassium oy . Na —
| Iron e K .
CWJM-__‘_____ Fe it
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are made of two or more substances. They can be made by mixing two or more

They
' glgments, tWO or more compounds or elements with compounds.
The Subﬁt?t‘";e; m:;_”ei’ In ”““UTES are not chemically combined/ bonded together and can
o separate y physical means. £xam les of mixtures: air, mi
godfum ioido and waler p mixtures: air, mixture of two compounds €.g
Naming of compounds | |
The Name ofa mmpnynd is determined by the number and composition of elements making up the
compounds: The following rules apply when naming compounds
‘ compounds made of only two elements ,their names end with —ide
" TR
Compound | Elements present Compound Elements present
-mOxde__| Sodum , 0Xygen Magnesium Oxide
Sodium Chioride_| Sodium chlorine Zinc Chloride il
MMQ&_ | Sodium, fluorine Potassium Flouride
Sodum Nitride Sodium, Nitrogen Magnesium_Nitride
Magnesium Magnesium, sulphur | Sodium Sulphide T
Sulphide -
Copper (1) | Copper ,0xygen Zinc sulphide
oxide
Calcium Carbon (IV) Oxide 5
Bromide S
Calcium Nitride Potassium Nitride -
Alluminium iron (1Il) Chloride
Chloride
Silicon (IV) Sulphur (IV) Oxide
Oxide
Potassium Sodium Hydride
Hydride ==
this rule is hydroxide which contain three elements

v Exception fo.
I ——
T Elements present

Compound
Magnesium, Hydrogen and oxygen

Magnesium Hydroxide :
Sodium Hydroxide
Sodium Hydroxide .

Copper (Il) Hydroxide

Lead (II) Hydroxide
Calcium Hydroxide /

Iron (1Il) Hydroxide
s | ——————

| Aluminium Hydroxide

elements with oxygen

—ale or —ite are made of three !
{ than those with —ite

2 .
Compounds whose names end with
_ate have more oxygen conten

being the third element, but those with
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Compound Elements present e,
Magnesium carbonate Magnesium, carbon and oxygen T
Sodium sulphate e
Sodium nitrate =
Copper (Il sulphate _ 0
Lead (Il carbonale e
Calcium chlorate T
Iron (lll) carbonate e
Zinc (1) carbonate Tow
Alluminium nilrate o
sodium chlorite R
Potassium nitrate i
Potassium permanganate Potassium, manganese, oxygen R
sodium sulphite O
Calcium perchlorate Calcium, chlorine and oxygen ===
Sodium phosphate =

v" Exception is hydrogen carbonates, hydrogen sulphates, hydrogen sulphites and
hydrogen phosphates which contain 4 elements hydrogen being one of them

Compound

Elements present

Magnesium hydrogen carbonate

Magnesium, hydrogen ,carbon and oxygen

Sodium hydrogen sulphate

Sodium hydrogen sulphite

Calcium hydrogen carbonate

sodium hydrogen phosphate

Simple word equations

When a chemical reaction takes place, we can rep
when a mixture of iron and sulphur is heated, the two ele

(i) sulphide we can summarize this in a word equation as follows:-

Iron + sulphur ——  iron (1) sulphide

The plus sign (+) in chemistry means ‘react with',

The arow —» means to form the products shown

Hydrogen + oxygen— . water

This means hydrogen reacts with oxygen to form water.
e ——————————————— et

Copmotch chemisry ot form oms

resent it in form of a word equation. For example:
ments combine to form a compound called iron

Page 54
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-t oxygen —*  copper () oxide
—— 7inc oxide

Zif'c :DD x]rg! en —> lead oxide
Lead
VISION QUESTIONS N
RE and was mixed with sall and you wanled la separate the mixture and recover salt and sand. Explain in
laps how you would separate the mixture, make labeled diagram of apparatus you would use. (5mks)

 The following graph shows what happens to a solid when it was heated steadily until it melted.

o

150

g

Tempersture’C
- —
-] g

£

5 10 15 0 5 30
B Time in mnutes

a) What is the:
i) Melting point of this substance in °C? (1mk)
1mk
ij) Bailing point °C (1mk)
b) How long did it take the substance to melt completely? (1mk)
i k
¢) Was the solid a pure substance? Explain your answer. (2mks)
3. a) Write the chemical symbols of the following elements (5mks)
i) Oxygen
ii) Copper
i) Helium
iv) Magnesium
v) Lead
(5mks)

b) Write the names of the elements whose symbols are

55
%aﬁmmﬁ,m Page
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i) Na
ii) Fe
iii) P
iv) Ag.
VK

4. A green colouring material was placed at the centre of a circular piece of paper and allowed tod
Drops of a solvent were added to the centre of the filter paper and eventually two circles were Producey
as shown below.

a.1) Name a process by which dilute extract could have been made more concentrated. (1mk)

ii) Name a suitable piece of apparatus for adding drops of the solvent to the centre at a controlled rate

(1mk)
ii) What is the name of the process by which the circles were produced? (1mk)
iv) What information does this experiment provide about the colouring matter in grass? (1mk)
V) Name a suitable solvent for the experiment. (1mk)

m
vi) Explain why water is not used to extract the green colour? (1mk)
3. @) A student mixed iron fillings with syl '
i 9 Sulphur. Explain how he could separate the components of the

(2mks)

Page 56
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| -

o mixture in a test tube and heated e .
p) He pl:-t;:mat took place. ed using a non-luminous flame, Write a word equation for
 roact (2mks)

5. Definé: (5mks)
a)A compound

p) A mture
¢) Element

¢) Melting point

7. Give four differences between Temporary physical change and Permanent chemical change (8mks)

Temporary Physical change Permanent chemical change

M

Lo %
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- an et graagrest intwed slberamet 4, 4
. aned it Movaste placod on a fi 1ty gy,
g Sprets of pure pigment P and O fog cvsilts oblained wate an papor chrotmattzyeanm '

paper was then dipped in 2 solvert. The

[
Y
X
¥ X
¥
- - »
. Q M
a) Which is the
i) Baseline? (1)
ii) Sotvent front? (Trm)
b) Circle the substances M made of? (1mk)
¢) Which of the pure pigments was a component of M. Explain? (2rnks)
d) i) Name a solvent that is used in paper chromatography, (1mk)
i) Why is water not a suitable solvent in paper chromatography? (1mk)
9. Name the elements present in the following compound
a) Sodwm nitride Lo

b) Magnesium hydrogen carbonate

c) Coppeer sulphide

d) Sodium carbonite

—_— S
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8. Spots of pure pigment

paper was then dipped in a solvent. The resulls obtained were as paper chromatogram.

P and Q and a mixture M were placed on a filter paper and allowed g dry W
- g

X
X
X X
X
—
P a M
a) Which is the
i) Baseline? (1mk
ii) Solvent front? (1mk)
b) Circle the substances M made of? (1mk)
¢) Which of the pure pigments was a component of M. Explain? (2mks)
d) i) Name a solvent that is used in paper chromatography. (1mk)
ii) Why is water not a suitable solvent in paper chromatography? (1mk)
9. Name the elements present in the following compound (10mks)
a) Sodium nitride
b) Magnesium hydrogen carbonate
c) Copper sulphate
d) Sodium carbonate
w e ———
%n&w&@ neles form ana Page 58
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¢) Iron (Il) hydroxide

0 Draw cooling curve of pure water. (4mks)

11.2 JDescrive how you can obtain Elianto oil from maize seeds Jrmks)

12. a) Descnibe an experiment that you would camy out to investigate the purity of water in chemistry

pev [cuem [o forr [

|aboratory. (3mks)
i during your experiment.
b) Give two laboratory safety rules that you would observe dunng y pe -
¢) Define -
i) A heating curve
) 1mk
ij) A saturated solution (1mk)
13 Study the diagram below and answer the questions that follow.
lce Process X | substance Y
ol Heal L
1mk
2) Name process X (1mk)
1mk
b) Substance Y (1mk)
(2mks)

¢) Whyis dry ice preferred by ice cream vendors in their cold boxed over ordinary ice?
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d) Name other two subst

ances that undergo process X.

(2mks)

14. a )Give one difference between a miscible liquid and an immiscible liquid (2mks)
b) Give one example of such liquids in each case. (2mks)
15. State the method that can be used to separate the following mixtures. (7mks)
o Mixture Method
i 1 Ethanol and water
"‘
e 2 Sand and aluminium chloride
3 Sand and paraffin
o 4 Salt and sugar
:' , 5 Salt and ethanol
6 | Oil and water
.
& |7 Xanophyll and chiorophyll
s
"'_ﬂ 16. Give the chemical symbols for the following elements. (5mks)
rl
- (a) Potassium
 (b)Zinc
_" ®' (c)lron
it o
: 'J (d) Oxygen
(¢) Manganese
17. Complete the equations below (10mks)

L

aj SUIP'Mf + oxygen

4

b) Magnesium +Carbon + oxygen

T

_-—-—_—'_-_—-—m—-ﬁ

‘-
prcich datitp mods form o
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) Magnesium + chloine

d) Potassium + nitrogen

"P

¢) Copper* sulphur

h

18, Astudent set up the following apparatus to separate a mixture of ol and water.

Burette
=X
== Liguid X
-
=
Zl—— liquidy
::;
w " ii .~
L
e e =]

a) ijName the apparatus that would be suitable for use in the experiment instead of a burette. (1mk)

ij) What s the suitable function of a burette? (1 mk)
b) Name the following. (4 mks)

W

(i) Liquid X

(iif) Liquid Y

(iv) Apparatus Z

g o bove.
¢) Name two properties of liquid X and Y that enables them to be separated by the method a VI; ”

d) Give a brief description of how the above arrangement of apparatus could be used to e{n:r;]i]ekx;
efficient separation of liquids X and Y.

e
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19. A form ono studont sol up the following apparatus 1o soparate a mixture of waler ang Clha,

study it and answer the questiona that follow,

A

e Thermomister

WI'I-I' in
» L "
B e—— a-E-""'-‘?f':-}.

Minture of walter

er ou
and ethanol Waler oul

nGSTIAL / Dizstillare
A Q
a) i Identif 2 misl; i dlT: :
) i) Y 2 mistakes In the arrangement of apparalus. (2 mks)
ii) State a reason for each mistake you mention in a (i) above, (2mks)
m
b) 1) Name the method of separalion being used in this experiment.
ll) Identify apparatus P.Mand H. o
. (3mks)
(if M
(iii) H

} {
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apparalus were set up 10 separate a mixture of sodium chloride and iodine

y 1w followind
I
f e b cold wimter
SalidT —
= Class baaker
}=f—— White fumes
NERC—— A mixture of sodium
= chloride and lodine
—— 5

i i i i iodine .
pame the method used in this set up to separate the mixture of sodium chloride and  iod
a) Namé

(1mk)

p) Name the following: -
) Apparatus R o
i) Apparalus S .
i) Solid T | o
¢) What is the purpose of ice cold water in the experiment?
91. What is an atom (1mk)
22, Wiite down the names of the clement whose symbols are given below. (5mks)

(i) Fe

(ii) Pb

(i) H

(iv) Ca

(v) Mg
23. Wiite down the symbols of the following elements. (5mks)
(a) Phosphorus
(b) Copper
(c) Gold
(d) Sitver
(e) Potassium e e
e
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& Qo the chramatogram ahowe, circle the race clement responsidie for improving Jane's healh,

(o) -
&) Corcle the trace alamant found in Peler's dist only. (1mk)
(€} Indicate the soivent front, using a dottad Ene on the chromatogram (1mk)
23 Which process are imohved in the following changes (3mis)

(@) bhdine soid D indne
() Vapour k2 to hquid watey.
() Water to water vapour

27. Study the kst of changes shown below and identify the T Smic)
(a) Adding sugar to waler fy the charge are chemical changes. (

(b) Lighting an electric buld when the current is switched on

( ©) The souring of milk
(d) Freezing of water
'G'pllﬂi .inuy m_,.h- e Page ot
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() cficking & match stick

0 ggmhus.!inn of petrol in molor cars

% GrYS“"'S of hydrated copper (I1) sulphate were heated in a boiling tube as shown below

hrdrﬂlﬂ
por(il)
P ate(CuS0,.5H,0)

z tuhl 1

med when the solid crystals are

plete the diagram to show how you can collect the products for
(3mks)

(a) Com

healed.
b) State one observable change that occurs on the crystals. (1mk)

29, Stale the method by which you can separale the following mixtures (5mks)

(a) Petrol and water (immiscible liquids)

(b) Common salt from a mixture of common salt and ammonium chloride

(c) Coloured pigments

(d) Copper (Il) sulphate crystals from copper () sulphate solution

(¢) Iron filings from a mixture of iron filling and sulphur.

30.(a) Mention three components of crude oil (petmleum),

(b) State the method by which the componenls of crude oil may be separated.
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n the following substances are heated in separate test tubeg,

31, What observation is made whe {h“\]
(a) lodine crysta's

(b) Zinc oxide sofid (1 m)
(c) Candle wax “““‘J

32. State the most suitable method of separating the following mixtures.

(i) Components found in green grass extract .
(if) Com oil and water (imk
(iii) Water and mud (1mig
(iv) Copper (l) Sulphate dissolved in water . (1mk)
(v) Common salt and iodine crystals _ (1mk)
33. The curve shown below was obtained when pure Naphthalene was heated to boiling
% 3 [4
i \
Tiena in minestes —
(@) Which title do you give to the curve shown above ? (1mk)
m
(b) Explain in terms of kinetic theory, th
Iy, Ihe process OCcurming in region BC (2mks)
; mks

§\ Y oA form oy
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dustrial application of the effect of impurities on substances. (1mk)

(6" in

iven samples of pure and impure water in beakers that are not labeled.

3. YoU are 3= . :
one simple experiment you can use 1o label the beakers comectly. (2mks)

Explain

35, Which of the following changes are physical or chemical changes. Put your answer in the table
peloW. _——— S —
CHANGE - TYPE OF CHANGE —PHYSICALICHEMICAL
Souring of M .
g malch__—— —
W—l‘i
Tealng candle WX _ e
“Freezing Of WAl S

Adding sugar to water

Boiling ethanol !
Heating lead (1) oxide

Heating h rated copper (Il) sulphate

35, Define the following terms. (5mks)
(3) Classification

(b) Mixture

(c) Sublimation

(d) Filtrate -

(e) Chromatography -

37 (a) Describe how you can carry out filtration process in the laboratory. (3mks)

(b) Explain why glass is usually used to make laboratory apparalus. (2 mks)

WMWJ&““ — = ==
Page 67
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. WoCoRs 1y
18 what Is the use of & wiio gauze in healing prex t ")
Ll i3 Ll

: stions that follow
30, Study the diagram below and uso 1o answor tho quostions that &

wens A

Ol el i = N

A i [ (4] L
(a)Name the technique used lo separale lhe dyes. (Tmk)
(b)Which letters represent? (1mk)
(i) Baseline (origin)
(i) Solvent path
¢) Which chromatograms were present in dye E? (1mk)
(d)Which dye is insoluble? (1mk)
(e) Which dye is impure? Explain (1mk)
(f) Which chromatogram is most soluble? (1mk)
(g) What conditions are required to separate the chromatographs present in a dye? (1 mk)
40) Is air a mixture or a compound? Give a reason. (1 mk)

Wahmmpmﬁna;, - Page 68
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i

Original Mixture

ne 612
i f and water,

(i) Label parts (4 mi)
A
B
Test
tube C
) D
=t

- low shows th '
0 Trhlfn :l:ragr‘am be & heating curve of a pure substance. Study it and answer the questions
fhal IOHCH:

i D
% Z

g

b=}

:.;_,' Y

a B C P

E

w

- A W

>
Time in minutes

(2) What are the physical states of the substance at points W, Xand Y. (3mks)
(b) What happens to the temperature between points BandC (1mk)

(¢) The substance under test is definitely not water. Give a reason for this. (1mk)

i ' i if it were contaminated with sodium
[€) What would happen to the melting point of this substance if it e

Chioride?

cTasnann Page 69
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43 State names of the elements making up the following compounds.

(i) CuCOs
(i) K2 SO
i) H:0
iv) COs2

24 Give three characleristics of a chemical change.

45 The scheme below shows the behavior of solid W when heated.

oLID
d
U - > GAS
(a) Name process
a)
b)
©)
| J—

(1) In whuch state ave the attractive forces between particles negligible?

46 Give low \
Afletences between g compound and a mixture.

M

(1rmk)

(1mk)

(Trmk)

(1mk)
(3mks)

(1mk)

(4mks)

P.-mt} 70
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st whether each of the following changes is temporary or permanent
4' P L] #

Uw;ﬁﬁng of milk - N
+ Bumind of a piece of paper - -
l I .

i Cooling of water to ice - -
) Metting of fat to oil - -
) gtiking @ match to burn - "~
s, dentiy the elements in the folowing compounds. (4mks)
()Sodium hydrogen carbonate-

(i) Potassium sulphate-
(i) Potassium sulphate-

(iv) Copper (I1) Nitrate-

49, State whether the following are temporary or permanent changes. (5mks)

() Melting of candle wax-

(i) Heating iodine-

(i) Heating copper (II) Nitrate-
(iv) Heating zinc oxide-

(v) Lighting a match stick-

50. Write the word equation for the following reactions. (5mks)
(i) Heating magnesium in oxygen to form magnesium oxide.

(i) Heating copper (Il) carbonate to form copper (1) oxide and carbon (IV) oxide.

(iii) Reacting hydrogen and oxygen to form water.

(iv) Heating lron and sulphur to form Iron (11) Sulphide.
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51 (a) The diagram below shows a paper chromatogram of substances A, B and C which are Colourgg

a & & £
A B C D

(i)Indicate the solvent front and base-line on the chromatogram. (1mk)
(i) Which substance is pure? Explain (1mk)
(iii) Name a possible organic solvent you can use for this experiment (1mk)
(iv) Substance D is a mixture of B and C, indicate its chromatogram in the diagram. (1 mk)
(v) Suggest two reasons why separations occur in this method (2mks)
(vi) Write four applications of Chromatography (4mks)

52. Two miscible liquids S and T whose boili inls are 60c and B4°c respectively got mixed
together accidentally. e P y g

(a) Suggest a method you would use to separate the two liquids. (femk)

(b) Give two industrial application of the method you have suggested in (a) above (2mks)

53.8 ineti
‘ale the kinelic theory of mater (1mk)

M

Page 7
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ing curve of a pure substance. Study it and answer the questions

the heatin
T giagra™ pelow shows the he
"
1 Z
444
[
|
g
:
¢ 115
E
W
A
Time
ace at points X and Z? (1 mark)

55 The apparatus below Were used by

(a) What physical changes are taking p!

(b)Explain what happens to the melting paint if sodium chloride added to this substance

(1mk)

a student to study the effect of heat on hydrated copper (n

sulphate

Copper (1) sulphate

Boiling
tubc

Ice cold water
_____ Liquid P
(a) Whatis the role of the ice cold water? (1 mk)
(b) Name liquid P (1 mk)
(1mk)

(c) What observation is made in the boiling tube

56.a) The diagram below shows a set — up used by a student to find out what happens when Copper

(I1) sulphate crystals are heated.
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Ele copper (1} suphT=

ays=hb

F’____..‘-Dclwew tube

Beaker

lcecold water

(1) State the observations made when the blue «pper (I1) sulphate crystals are he:tted_“m”

(ii) Identify liquid Y and write an equation for its formation.

(1mh)

57. The table below gives several samples of mixtures. Study the table and answer (e

questions that follow
Mixture 1 | Mixture 2 | Mixture 3 | Mixture i
components components components components -
Magnesium Water Silver Chlonde Iron (11I) Chloride
Sulphate :
Water Magnesium Sulphate | Lead Chloride Iron (111) Oxide
Silver Chloride Magnesium Nitrate | water -

(1mk)

a). state one way in which the composition of a mixture differs from that of a compound

b) Describe how Mixture 1 and Mixture 2 can be separated into its components

1.  Mixture 1

1.  Mixture 2

? ¢). State the main property that

makes compone

nts of Mixture 3 separable

(2mks)

(lmks‘ll
(1mk)
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can be used 1o separalc

diagram of a simple laboratory set up which
well labeled (2mks)

prav B s Of Mixture 4

1.1'1: ,:frtﬂp‘m
(i
 pelow gives a summary of steps which can be used to separate the components of
o) the ;Istud)' it and answer the questions that follow
mi\lu[c "
_ [ .
p— Pces o | St ) Ctoie
o Process |

58. Identify the processes labeled 1,2,3,4

P 1 (1mk)
TOCESS
(1mk)
Process 2
P 3 (1mk)
rocess
(1mk)

' Process 4

59.a) Complete table 1 by indicating the observations, typc of permanent or temporary

change and name of new compound formed.

Table 1
Experiment ma ofchange | Name of product
R ]

i) heat candle wax
strongly in a test

tube b
i1) anhydrous copper
() sulphate is left
exposed overnight
iii) iron wool is
soaked in tap waler
for two days
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proparation of slmp

s Ihe tisedvantogo of (it inicaton s thil 1y (give Incamststont rosulls

v They oxplro wilhin i thotl tine

Commorclal Indicators
and hay oo the Gnes oty s bf shesh i gy

[hase ato commotclally propirod :
give consistent rosults anid do ot azpits oasily, the oty vl WeSeadons i o,

Lislow
Color of commercial indiciatons o ok and bivars,

Indicator ' Colour In acld Colour In bise | Colour in neitral
Phonolphthilkin Colourloss Pink Cavnniassys
|itmus Fexd Flue Frur b
Mathyl orango ' Pink fullow (Citistuyes
Bromothymol blue oringe blises sy
nesthyl orango over phenolphthialein indicator i fhist, i groes differcot diteed

Tho advantages of 1
colours in and neutral solution while phenolphthialin does not.

pH scale and universal indicator
- pH sealo fs o numorlc scalo ranging from 0-14 used to spocily the acidity or biily of an

aquoots solution

universal indicotor s a mixure of indicator and exhibits a range of colours in acids and in bas
deponding of stiength of acid or base, when diops of universal indicator are added 1 3
solution, the colour obtained I compared with that of universal indicator to determine the pH o
the solution,

The pH seale s shown in the figure bellow

@ W = ré) a
5 | |l (5ls] (5] (3| |8
¥ L L f] ¥ N #8 e i
g E tf:: ,‘E 3 & IE i‘ i ) |18 18 |2 | 7 v
gt .. b ; rJ‘ O L] L ] (G} id ;'.? 0 3 E :.;J
pH | O 1 2 = S e e - B! RE ST e ——
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o tage of universal indicator over other indicators
A They are able fo give information of whether a substance is o strong or a wook basolucid

yowto jetermine pH of substances using universal indicator
 can 10 be told fo describe how o test the pi of a solid or a liquid tho procedure below is used 1o
;E,Eﬁnine the pH of @ substance.

pissolve the solid in distilled water and dip the universal paper of add 2 drops universal

indicator solution fo the resulting solution then match the colour wilh the unive sal indicator
paper

)fitis liquid o '
i itis @ liquid dip the universal paper or add 2 drops universal indicator solution to the liquid
then match the colour with the universal indicalor paper

eriment: TO determine the pH value of some solutions.

(a) Place 5em? uf ﬁltf:ﬂ_}d wood ash, soap solution, ammonia solution, sodium hydroxide,
hydrochloric acid distilled water, sulphuric (V1) acid, sour milk, sodium chloride, toothpaste and
calcium hydroxide into separale test lubes.

o) Putabouttvee drops of uiversal indicalr SOE7 B dip a portion of a picce of pH indicator
paper into each. Record the observations made in each case.

(c) Compare the colour in each solution with the colours on the pH chart provided.
Determine the pH value of each solution.

sample observations -

Solution mixture Colour on the pH pH value | Nature of solution 1
paper/adding universal
indicator

wood asfi_ Blue 12 Strongly alkaline

ammoniasolution | Blue 10 weakly alkaline

sodium hydroxide Purple 14 | Strongly alkaline

hydrochloric acid Red 1 ] Strongly acidic =

distilled water Green 7 | Neutral

Tap waler Orange - |5 [ Weakly acidic

Rain water Orange 5 Weakly acidic ]

sulphuric(V1)acid Red 1 | Strongly acidic

sour milk Orange 5 ‘Weakly acidic

sodium chloride Green 7 Neutral

Toothpaste Blue 9 Weakly alkaline

calcium hydroxide Blue 10 Weakly alkaline

+ The pH values for acids range from 0 to just less than 7. Lemon juice, orange juice and
ethanoic acids are weak acids and have pH range between 4-6
+ Weak acids are acids that does not dissociate complelely in aqueous solution.
« Solutions of sulphuric (V1) acid, hydrochloric acid and nitric (V) acid have pH which ranges
between 0- 3. they are referred to as strong acids.
¢ Strong acids, this is an acid that dissociates completely fo give out many hydrogen jons in
aqueous solution.
« The pH values of bases range between 8 -14. Soap solution, calcium hydroxide and tooth
pasie are woak bases and their pH ranges between 8-10.
« Weak bases are bases which do not dissociate completely to give many hydroxyl ions.
+ Strong bases are ba_ses which dissociate completely to give many hydroxyl ions, like solutions
of sodium and potassium hydroxide have pH values ranges between 11-14 |
¢ Asthe PH values increase from 7 to 14, the strength of he bases increases.

Cepnotch chamstp notes form ono - .
Page 77
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Acids

Definition:- '
¢ An acidis a substance that dissolves in water to form hydrogen ions as the only

Jons, )
+ Note, this is the mos! suitable definition of an acid although at form one level an acig ;

defined as a substance that reacts with a base fo form sall and wafer.
¢ An acid can also be defined as a profon donor . |
+ Acidity if the measure of hydrogen ions in solution, hence hydrogen ions give a Substan
acidic properties.

POsitiy,

S Simply

ce its

Properties of acids
a. Physical properties of acids

Acids have a characteristic sour taste

Most acids are colourless liquids

Mineral acids are odourless. Organic acids have characteristic smell

All acids have pH less than 7 o

All acids turn blue litmus paper red, methyl orange pink and phenolphthalein colourless.

All acids dissolve in water to form an acidic solution. Most do not dissolve in organic solvents |ike
propanone, kerosene, tetra chloromethane, petrol.

7. Have scorching effect

Example of acids and where they are found

LR ol e

Acid Where found

Citric acid Lemon, oranges ,sodas ]
Butanoic acid Beef fat
Hexandioc acid palm oil and olive oil

Ethanoic/acetic acid Vinegar

Tarlaric acid Graves ,baking powder

Methanoic acid : Nettle plant ,bee and ant stings

b. Chemical properties of acids
() Reaction with metals

- Acids react with metals to form salf and hydrogen gas. The reaction is accompanied by
effervescence due to the hydrogen gas produced

- The name of the salt is derived from the acid used

. Salt produced
Sulphuric(V1) aci
:ﬁm“%-[!—r]%c—id) ey Sulphate

Cabonicagd ————— Nitrate -
E.ES_PW Carbﬂﬂate =
Phosphate o
| Acetate/ethanoate "

Citrate

Chloride —
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qum+ Hydrochloric acid —

- Magnesium chloride + hydrogen gas

iic (V)acid ~ ———————  calcium nitrate + hydrogen gas

cofm* Ethanoic acid —*Sodium ethancate + hydrogen gas

+ hydrochloric acid ———»

i Aluminium Chloride + hydrogen gas

complete the following word equations

{ Zinc * sulphuric (Vi) acid ~ ——>

9. Calcium +Hydrochloric acid ——
3. Magnesium +Hydrochloric acid —
4 Zinc +Sulphuric (VI) acid ~ ——

5. Aluminium + Sulphuric (VI) acid —»

6. Lead + Nitic (V)acid ~—»

NB

» very reactive metals like potassium and sodium react violently with acids and should never be
tried in a school experiments.

% The reaction between calcium and lead metals with dilute sulphuric (V1) acid slows down
and eventually stops due to the formation of insoluble Calcium sulphate and Lead (Il)
sulphate respectively which coats the surface of the metal preventing further reaction between
the acid and the metal.

> The reaction between lead metal and hydrochloric acid also slows down and eventually
stops due to formation of insoluble Lead (ll) chloride which coats the surface of the metal
preventing further reaction between the acid and metal.

> Copper metal does not react with dilute acids because copper is below hydmgen' in the
reactivity series hence cannot displace hydrogen from an acid.

(ii)Reaction with bases
-Acids react with bases to form salt and water and reaction is known as neutralization
Sodium hydroxide + hydrochloricacid =~ ———  sodium chloride + water
Sodium oxide + nitric (V) acid ——— sodium nitrate + water

Complete the following word equations

1. Sodium hydroxide +nilsic (V) acid

—_—

2. Calcium oxide +Hydrochloric acid

3. Magnesium hydroxide + Hydrochloric acid

>

5. Copper (Il)oxide + Sulphuric(V1) acid
Cepnoich chamistip notes forms ons
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6. Zinc oxide + Sulphuric (VI) acid ~——*
—e

7. Magnesium hydroxide + Swuiphuric (V1) acid

6. Potassium hydroxide + Sulphuric(Vl) acid —————»

(iii)Reaction with carbonates and hydrogen carbonates

r:‘-ﬁl,,r_ 1%
carbon(IV) l'ﬂr '&‘Q‘:,.‘T—-test-tube
1L
|

1

oxide \ N
I MR L,
hydrochloric ¥4 %5:)

: '__.:'* .y
ECId ® L Lime water
Sodium — g (white precipitate)
carhomale

- Acids reacts with carbonates/hydrogen carbonates to form salt, carbon(IV) oxide and water, the

reaction is accompanied by effervescence and evolution of a odourless gas that forms a white
precipitate with lime water{calcium hydroxide solution)

Sodium hydrogen + hydrochloric acid —— sodium chloride + carbon

(IV) oxide + water
Carbonate
sodium + Sulphuric (VI) acid —sodium sulphate + carbon (IV) oxide + water
Carbonate
Magnesium + Hydrochloric acid ——» Magnesium chloride + carbon (IV) oxide + water
Carbonate
Calcium + Nitric (V)acid — . calcium nitrate + carbon (IV) oxide + water
Carbonate

Complete the word equations below:-
1. Sodium carbonate + Hydrochloric acid

—_—

2. Calcium carbonate + Hydrochloric acid E—

3. Magnesium carbonate + Hydrochloric acid i

4. Copper carbonale + Hydrochloric acid ——

9. Copper carbonate + Sulphuric (VI) acid e
6. Zinc carbonate + Sulphuric (V1) acid '—'—-+
. Sﬂcf:ﬂ;;ﬁmgen +Sulphuric (V1) acid e
8. E‘;mmisr:';g hydrogen + Sulphuric (V1) acid —_—
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oo iU hydrogen + Hydrochloric acid &
F G;,,mnﬂie
28 K hydrogen * Hydrochloric acid >
[;arbﬂnalﬂ
Note: . A —— ‘ '
5trond acids gompl:.lely lonize in solution. examples of strong ackds: hydrochloric. o6,
g su;phuﬁcﬁ.fﬂ acid and nitric(V) acid
weak acids -partially ionize in solution. Examples of weak acids Cilric acid, Ethanoic acid
[-.—inegnrj, methanoic acid
Weakly acidic substances -lemon juice orange juice, sour milk, coda, sisal and netlie sting?,
most insect stings eg bee and ant sling tap waler, rain waler
_ Strong acids are more reaclive than weak acids
NB; distilled water and normal salts like sodium chioride, sodium sulphates are neutral
However sodium carbonate ,sodium hydrogen carbonates, potassium carbonate, polassium
hydrogen carbonate are alkaline
godium hydrogen sulphate and potassium hydrogen sulphale are acidic
Uses of acids
v/ Sulphuric (V1) acid is used in car balleries as an electrolyte.
/ Dilute Sulphuric (V1) acid and dilute hydrochloric acid is used 1o clean metal surfaces to remove
the oxides
7 Acids are used to treat insect stings e.g.; wasp bites
v/ Nitric (V) acid is used in making fertilizers and explosives
/ Concentrated Sulphuric (VI) acid is used as @ drying agent for ases -
BASE
Definition-
A base is a substance that dissolves in water 10 form hydroxide (OH) as the only negative ions,
Itis also defined as @ proton acceplor
In form one a base is simply a substance {hat reacts with an acid to form salt and waler a3 the only
products
Alkali is a soluble base.
Properties of bases
Physical properties of bases

v They a slippery/soapy feel

v They have a bitter laste

v They tum red litmus paper blue

v Solutions are good conductors of electricity

Chemical properties of bases
- They react with acids to form salt and waler @

neutralization because the resulting solution is neutral
» sodium Chloride + waler

s the only product. This reaction is called

Eg; sodium hydroxide + Hydrochloric acid

. Most metal hydroxides are decomposed by heat to form oxides and water
|
Metal hydroxide hoat metal oxide  +  waler
; ' >
Zinc hydroxide Zinc oxide + waler

_ Bases react with some soluble salts to form insoluble hydroxide known as a basic hydroxide
e ————

— —— — -
Wmmﬁﬂm - s
e Page 81
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Bases are usually oxides and hydroxides of metals, Ammonia and ammonium hYdfﬂxiue .
[ ]

also bases
Classification of bases
BASE
metal oxides metal hydroxides
- =
soluble 1'a'='s.1r::T fuble (basi e e
== Alkali hvdmoxide

NB: Most insect bites are acidic e.g. ant stings , bee sting ,also sisal sting .nettle plant stings are alsg
acidic and therefore can be treated using weakly alkaline solutions like ammonia, sodium carbonate,

sodium hydrogen carbonate, baking powder.
Use of bases

To manufaciure toothpaste

Used to manufacture anti-acid and indigestion tablets e.g magnesium hydroxide
Sodium hydroxide is used to manufacture soap ,paper and cement

Calcium oxide and hydroxide is used to reduce soil acidity and manufacture of cement.
Bases are used fo freat bee insect bites like ant and bee sting

‘Nature of oxides

Nature of oxides- this sefers to whether the oxide is acidic, neutral, basic or amphoteric

v Acidic oxides- these are usually non-metal oxides that dissolves in water to form acidic solutions
e.g.; Sulphur (IV) oxide, carbon (IV) oxide, Sulphur (Vi) oxide, Nitrogen (IV) oxide efc

v Basic oxides- these are usually metal oxides that react with dilute acids to form salt and waler
only e.g.; sodium oxide, magnesium oxide, potassium oxide, calcium oxide elc

v Neutral oxides - this are oxide that have no effect on red and blue litmus, and they dor't react
with acids or bases e.g. carbon(ll) oxide, Nitrogen (1) oxide, Nitrogen(il) oxide, water (oxide of
hydrogen)

v Amphoteric oxide- these are oxides that have the characteristics of both acids and bases, &9
Aluminium oxide, zinc (1l) oxide and Lead (II) oxide, they react with both acids and bases

Sample questions.

1. The table below shows solutions A, B and C are tested and observations records as shown:

) _ -
Solution Observations on indicator
A Melhyl orange turns yellow
K-l Phenolphthalein turns colourless -
_ C Litmus turns purple
Topnidh P page g2
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name an acid B
of aqueous

f potassium hydroxide solution compare with that

__metable above,
lﬂf 1:035 the pH value O
" onia? EXP1a :
am otassium hydmxrde
ociate fully while aqueous NH;

(@)
ys ammonia. potassium

b)
{ is higher than that of agqueo

/ ,,ydmxide diss dissociate partially .

2

values of solutions v, W,X,YZ

-—-——'_'1-—'-"""
Solution PH values
2

6
1"
14

1. J—

)

(a) Which solution is likely to be?

Calcium hydmﬂde? X
w

()
(if) Rain water?

would react most vigoro
to show the colour of

usly with Zinc carbonate V
d basic Solutions.

(b Which solution
the given indicator in acidic an

3) Complete the table below

WM
=

1o answer the questions that follow:

Methyl Orange
Phemihihalein

4 Use the information given below

(b) Which solution is likely 10 be:
Dilute sulphuric acid?-G
(i) Ammonia solution?-K
iy ~ Distiled water -
(v)  Wood ash-1
per (I1) oxide is a base although it does not tum litmus paper to blue. Explain
jons in the mixture

5. Solid cop
v Copper (I1) oxide is insoluble in water he

nce there are no OH-

w are the pH values of 4 types of medicine represented by letters P, Q, R and S

6. Belo
MEDICINE | pH VALUES
P 7.0
Q 5.0
R 8.0
5 6.0

31 It s not Eﬂ\lllﬁab're 1o use Swhena pﬂ“ﬁn‘. has S!Umach UlCEf'S E p i
X lain
gﬂ'ﬂ!"! Pﬂ.gi_‘ a3

ermﬁu“

=t
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v S-is acidic and would make the situation worse ¥ ¥

rug manufacture

b) Whatis the role of chemistry in d
Discovery of drugs processing and testing of dhuga
3 ‘f

~ Chemistry is used in

7. Explain why very little Carbon (IV) oxide gas is evolved when dilute sulphuric (VI) acig i &
d

lead (1) carbonate
(n ~ Its due to formation of insoluble Lead(ll) carbonate which coats g,

carbonate hence preventing any further reaction

8. State one commercial use of Calcium Oxide .
~ CaOis used in correcting soil acidity. ¥

9. The following data gives the pH values of some solutions

& mety

Solution pH
=] 14.0
Q 6.0
R 2.0

(a) What colour change would occur in solution P on addition of two drops of Phenolphtha,

indicator? -the indicator changes from orange to pink
(b) State the pH value of a resulting solution when equal moles of solution P and R react -7.0

10.  The table shows the colours obtained when some indicators are added to solutions:-

Solution Blue litmus paper Indicator W

Distilled water purple Colourless
| Calcium hydroxide Blue Pink

Nitric (V) acid Red colourless

=* Complete the table by filling in the missing colours

(b) Identify indicator W - Phenolphthalein

11. Flower extracts can be used as Acid-base indicators. Give two limitations of such indicators
-give inconsistent resultsv %
' -expire shortlyV ¥ '
12. A beekeeper found that when stung by a bee, application of a little solution of Sodium hydrogen
carbonate helped to relieve the imitation of the affected area. Expiain
Sting of a bee is acidic ¥ and is neutralized by sodium hydrogen carbonate™% into a salt, carbon
IV) oxide and water. This gives pain relief. V%
13. a)10g of sodium hydrogen carbonate were dissolved in 20cm? of water in a boiling tube. Lemon
juice was then added drop wise with shaking until there was no further change. Explain the observatior
which was made in the boiling tube when the reaction was in progress
v There was production of effervescence. The lemon juice contains an acid that
reacts with the carbonate to produce carbon (IV) oxide. "
EL::IIH! observations would be made if the lemon juice had been added to copper turning in a boilld
No production of bubbles. Copper is below hydrogen in the reactivity

"Ild_. Deﬁn:a the term Universal Indicator

: tlrz : mixture of md'[caturs that exhibit a range of colours in acids and bases depending on ¢

. Dge;chr::eTe solution. It is used with a pH scale. V1

v Sl:::. ;’2 ;«:l:e bzf a sample of soil in playing field can be determined. ixtures
aker, add some pure water and stir the mixture. /1 Filter thﬂ:ﬂ?;h that

to the solution obtai
tained add . ks
of PH chart to obtain the pH ::IT: 3 R ot untyorem indicator V1 and match the colotf

—_—

|
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sl i for the fi i
¢ equations for the following reaeti
erite yord 9 reactions between hydrochloric acid and the following;

[

) zinc .
3 i:;tassium nydruxlde
b. Magnesium oxide

(4

= able below shows the pH value of solutions AB,CandD.
2.

S 14.0 6.0 =
H@ of the above solutions could be? 0 20
Wh '

(4 marks)
~ Wood ash
~ Acid rain .
Dilute hydrochloric acid
potassium hydroxide

[ B =~ p

[=5

3 Distinguish between a strong and a weak acid. Give an example of each. (2 marks)

4 A student tested the pH of five solutions using universal indicator and obtained the following results.

Solution Colour pH
Blue 10
Violet 14
Red 1
Green 4
yellow -

— o oo

(4marks)
a) ldentify a solution which is; ;

i) Strongly acidic Jaam

i) Weakly acidic e

il Strongly alkaline ____——
WWeaklyalkaline _ ———
b) Whi ; is likely to be;
) Which of the solutions above is likely (1mk)

IPotassium hydroxide (1mk)

i) Lactic aci e

(1mk)

W Suphuric (Vijacid (k)

MSodium chioride __—— (1mk).

") Magnesiym hiditdd. .o Page 85

e e P S ———
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5. State three properties of an acid. (3mkg)
6. .Define the following terms (2mks)
(i) Acids -
(ii)Indicators-
iii) Name three commercial indicators (3mks)
7. The table below shows pH values of solution A, B C, D, and E.
Solution A B C D E
pH 6.0 20 8.0 11.0 4.0
(a)Which solution is likely to be - (4mks)
(i) Tooth paste-
(i)Rain water-
(iii) Hydrochloric acid-
(iv) Methanoic acid -
(b)Complete the following equation on reactions of acids. (6mks)
(1)Zinc + sulphuric acid —
(if) Sodium carbonate + Hydrochloric acid — 5
(ii)Sodium hydroxide + Hydrochloric acid ——»
8. Name the major component of air. (1mk)
9. Complete the table below. (4mks)
 ceamS®
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v

P i Pk e

e SN ST PR WO S——
IW Orango i

e folowing data gives the pH value of solution P, Q, R, Sand T.
{0.

e pH value

d— |1

/’f’-———-—_- 6
___,_--"'_'-.-—____

7
B s ]

e solution ;. (5mks)

(e) Weak acid -

was found 1o be 5.0. An agriculturat officer recommended the addition of

11. The pH of a sample of soil
(2 mks)

calcium oxide in the soil. State two functions of calcium oxide in the soil.

d 11. Complete the table below indicating

12. a) The following is a fist of some pH values; 2,4, 5, 7,9an
(2 mks)

the appropriate pH values.

[ Substance pH Value
Dilute hydrochloric acid

Wood ash Solution
Orange juice
Distilled water

13. State one advantage of using the universal indicator over flower extracts indicators. (1mk)

14, What is a “neutralization reaction™ -
ma

e ——————— e ————— e

Teproich chemistp notcs foxm an
Page 87
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riment students reacted Sulphuric (V1) acid with solid P which is a COMpotng 1
0

in another expe ;
0 ; 15 formed with production of a colourless gas 2.

magnesium. A colourless solution Q we

H250 .——;lll

I

e

\When the colurless gas Z was bubbled in lime water, it formed a white precipitate.

Lime waler

i. Identify colourless gas Z. {1 mark)
ii. Identify compound P. {1 mark}
iii. Write the chemical formula of compound P. {1 mark}
iv. Name colourless solution Q. {1 mark}

16. Magnesium hydroxide is used as a medication o relieve stomach acidity:

(a) Write down the word equation for the reaction that occurs in the stomach when one takes in the
medicine. (1mk)

(b) Explain why sodium hydroxide cannol be used for the same purpose. (1mk)

17. Explain what happens

a. when Lead(ll) carbonate reacts with hydrochloric acid or sulphuric acid (2mks)

b. when calcium o .
um carbonate and barium carbonate are reacted with Sulphuric(VI) acid (2mks)

Scanned with CamScanmer



5 ith the
dded to a solution. The pH value on the scale that was used Wi

" of \\'39 a
in
ik ;’f‘l"’as,eadaﬁﬂ (k)
o cator : K
indical® . indicator. (3mks)
e d ibe how its solution may be prepared and used a5 0
3 . troot , descrl
ing with bee
T
: ts, methyl orange
student was provided with the following aPPEIr;I:tus and '1;:2!:“;’; he student could
(9, A form nneper test tubes and test tube rack, a colourless solution. Desc (3mks)
hdin::’;:;iape gnl,ouﬂeﬁ'& fiquid is an acid.
st
20, Give two examples in the following (2mks)
i, Basic oxides ;
{ S (2mks)
,."‘L E)d o m
- , E8e >
ii.Acidic oxides / oY
LA (2mks)
AP S
ii Amphoteric oxides /YRS
&
N
T

Teprotch dhemistry noies form oma Page 89
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-
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CHAPTER FOUR: AIR AND COMBUSTION.

Specific Objectives

By the end of this lopic, the learner should be able to:

o combustion of air by volume _ |
el how that oxygen is the active part of air .

Carry out simple experiments f0 S  that 0X) :
De;gnnine the percentage of oxygen In air using s.:.tfiabr'e methods
ified elements in air and oxygen and name the prodycts

ibe the combustion of spec : ;
Describe eparaled into its components by fractional distilation

Explain how liquefied air can be s c :
Carry out experiments {0 investigate the conditions necessary for rusting, and State fhe

composition of rust

State methods of preventing rusting -

Prepare oxygen, investigate its properties and state ils uses ‘ |

Arrange some elements in order of their reactivity with oxygen using expenmental data

Classify the products of burning elements in oxygen either as acidic or basic
State pollution effects due to buming of substances in air

» State the uses of reactivity series. -
Air is a mixture of gases .which occur in the following composition,

Component of air Approximate percentage by volume

Oxygen 20 %
Carbon(IV) oxide 0.03 ]
Nitrogen 78

Water vapour ' Variable N
Noble gases ; 0.97

Dust particles Variable

Experiments to determine the percentage of the active part of air
The active part of air is oxygen. The percentage of oxygen in the atmospheric air can be determined
using the following experiments;
* Using a burning candle
*  Using smouldering phosphorous
Burning copper metal in air
o ' Rusting of iron fillings; «
Objectives; by the end of the lesson/experiment the learner should be able to:
; ) State and explain the Observations made during the experiments -
) Ca{cufate the percentage of the active part air used in combustio,
3)  Write a word equation for the reaction that took plac "
4) State the sources of errors in the experiment peee
5) State the precautions if any laken during the experiment

s :
) Draw a diagram of any of the experimental set up above above

m
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e composition of air supporting combustion using a candle stick
0

Weduﬁe igngth of an empty gas jar. Place a candle stick on a trough Float it on sodium hydroxide

Mga‘slﬁ - Cover ft with the gas jar. Mark the level of the air in the gas jar. (Intial volume of air)
129 as jar. Light the candle stick. Carefully cover it with the gas jar. Observe for two minutes.

pem?¥e 4 level of the air in the gas jar. (Final volume of air)
Gas jar

Observations and explanations
Level of solution rises in the gas jar to occupy the space left by used up oxygen

Candle burns for a while and then goes off after all the oxygen is used up.
s+ Calculation of percentage of air used by bumning candle

-

*

The formular for calculating the percentage of oxygen is shown below

initial volume ofair in the gas jar{h)-final volume(c) X 100
initial volume (b)

v

The following are Sample results from a similar experiment:

Initial volume of air in the gas jar = 90 cm?®

Final volume of air in the gas jar = 75 cm?

20-75 v 100 = 16.6666667%

90

Equation
Candle is a hydrocarbon and burns in presence of air to form carbon (IV) oxide and water

Candle + oxygeh————> carbon (IV) oxide water

Sources of ermors
~ Candle may go off before all the oxygen is used up due to the build up of Carbon (IV) Oxide
o 1l the Carbon (V) Oxide produced

~ The sodium hydroxide may not absorb @
pilute Sodium hydroxide is preferably used jnstead of water because Carbon (IV) Oxide is

slightly soluble in water but very soluble in Sodium hydmxride‘. Therefore, it absorbs most of
(he Carbon (IV) Oxide that was initially in the gas jar and that Wﬁ{ﬂh is produced during combustion.
The apparatus should be allowed to cool before final reading is taken because heat causes

expansion of gases

ﬁm_.—
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Name two non poisonous gases pr oduced by a burning candle

v Carbon (IV) oxide

v Water vapour , ' : :
b). To find the composition of air supporting combustion using a white phosphorus,

Procedure . .
Set up the experiment as shown. Invert a gas jar on a trough containing waler, label the initia| volume of
air in gas jar ,insert the phosphorous using a nichrome wire, let it smolder and record the final mmm;gf
airin the gas Jar. "
_:_‘_,,,.Ja White pﬁosph_u:rus —a-{ b d
Wire \ il Measuring cylinder i nactive air
i { ]
= —— Trough <=~
: '. 3 b e E—:—_:::" — Water —___ = 5 :E__‘_ =

Beginning of experiment After sometimes

Discussion of the experiment
- Red and white phosphorus smoulder in air. This is because phosphorus reacts spontaneousty

with oxygen to form a mixture of oxides. This explains why phosphorus is stored under water as
it does not react with water.

Observations
v The level of water in the gas jar rose up to occupy space left by the used up oxygen

The level of water in the trough dropped.
The amount of phosphorous reduces in size
Phosphorous smolders producing white fumes- the white fumes are due to reaction of

phosphorous with air to form phosphorous (1Il) oxide and phosphorous (V) oxide

LR T N

Chemical equations for the reaction involved
Phosphorous + oxygengas —— phosphorous (Ill) oxide
Piy + 3024 ——p 2 P20y
Phosphorous + oxygengas ——% phosphorous (V) oxide
Pus) + 50y ——— > 2P2059)

Calculation of percentage of air used by smouldering phosphorous
Initialvolumeafairinthegasjar—fi nalunlumex 100
initialvolume

Sample results
Initial volume of air in the gas jar = 80 cm?
Final volume of air in the gas jar = 66 cm?
= X 100= 17.5%
Sources of errors
‘:; Wrong readings from apparatus
e fg:{:fgh;gh? not r'aacf with all the oxygen in the gas jar '
e Is'lmu:l:: E:ndes are formed the-_y react with water forming acidic solution, lheref'rﬂ'e if
Pped into the resulting solution red litmus remains red while blue itmUS

lums red. The solutio i -
acid is a strong acid, " gives a pH of 2 with universal indicator because phosphonc o
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anodde * er _
M ———  phosphonc (Il acid

s 1
7 JHZSf T 2H3P0; ay
pd . (y) OXI08 T WEE > :
P8 s (v *» phosphoric (V) aci The apparatus should allowed 10
i . 3 HOn ""_'_—" 2 H:PO4 (g fip e cool hefore final rrdi:: is taken
w08 s suitable in this experiment because; becaicse heat causes expansion of
& 5 react wth waler . o

i smokders in &ir

P - ) =
o daterming the percentage of air used by burning copper metal
procedure |

o - used &5 shown in the di : S e s
PL Lk . vl syi " i”; diagram below sytinge A s filed wih af and initial volume of
gnte gyninge I ::h Y f "'“‘3* is empty, air is passed over heated COpper tumings repeatedly
e o fther change in volume, the apparatus are allowed to cool and tné fina! volume is noted
 Looselypacked
c""_'g glazs weel Syrirge B

e

Observations
7 The volume of air in syringe A decreases
cfion with oxygen fo form. black

v Brown copper metal changes colour info black due to rea

copper (Il) oxide

Chemical equation of reaction
Copper + 0xygengas — copper (1) oxide
(Black)

(Browm)
2Cuigy* Oz2(9)
« Calculation of percentage of air

———— 2Cu0gp
used by burning copper metal

f air in syringeﬂ—final vulumeﬂ 00

initial volume 0
initial polume

Sample results
Jnitial volume O
Final volume of air in the

7.5-60 i
e X 100= 20%

7.5cm?

f air in the gas jar =
6.0 cm®

gasjar =

the final readings because air expands when

Points fn note
« The apparatus aré allowed to cool pefore taking

heated
« The airis passed repeatedly OVET heated copper 10
ted copper to allow

« The air is passed slowly over hea
reactants to ensure that all oxygen js used up-
fumings

ensure that all oxygen is used up.
enough time of contact between the

from being sucked into the syringes.

« The glass wool plug is used to Stop copper
ure that all the oxygen reacts.

. Excess copper turnings are used to ens
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Sources of errors ‘ .
The air initially in the combustion tube is not taken into account

Copper may not react with all the oxygen in the syringe.
There is possible leakage of air in syringes
Wrong readings of volumes from the apparatus

NB
If copper turnings are replaced by magnesium shavings. The % of active par of ¢ Obtzines

extra ordinarily high. =
This is because magnesium is more reactive than copper. The reaction is highly exothern;
i,

It generates enough heat for magnesium to react with both oxygen and nitrogey, =
reduces the volume of air left iy

L LT

d) To determine the percentage of air used by rusting fillings.

Procedure
Sprinkle a measuring cylinder with water then add iron fillings into it, then invert the Measuring Cyfinder
into a trough containing water as shown in the diagram below. Note the initial volume of =i iy +-,-_

measuring cylinder. Allow it to stand for four days. Then note the final volume of air in the mezsurim
5

cylinder.

Iron fillings ™

Water

NB; the measuring cylinder is sprinkled with water for the iron fillings to stick on it
Observations
v Iron ﬁll'l_ngs tL_lmed from grey to brown due to reaction between iron and oxygen in the
measuning cylinder in presence of moisture to form rust.
v Level of water in the measuri i ; i
o ring cylinder rose to replace the space occupied by the air used v
Chemical reaction

Calculation of percenta i
ge of air used p ing i :
!u.lﬂﬂfnalul'IIEﬂfairinthegasjar_ f ina}; ::f:fi Iron ﬂﬂmgs
initialvolyme — %100

Sample results

Initial volume of air in the gas Jar=18.0 ¢m3

Final ol i i i
w-:f’? umne of air in the gasjar =14.7 cms

s X 100=1833%

Scanned with CamScanner
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= istilled
wialer

Discussion of results

. InAandB usting took place due 1o presence of air and wieter but rusting 1% more intens in b than

B hecause sall accelerate rusting, in both A and B the iron nails #All b4 ey wath brodm it
(rust) after four days

. InC rusting did not fake place because the: drying agent atsors moisure in the: test-tube, Dence
no moisture

+ InD theiron is coated with zinc which prevents it from coming in contact viith both air and moisture
and therefore rusting did not occur

« InE rusting did not occur because boiling the water drove out dissolved orygen and covering it with
oil prevented reentry of oxygen.

« InF rusting occurred because oxygen is present and water vapour from air

In G rusting occurred due 10 presence of water and dissolved oxygen but it is more intense as acid

accelerate rusting

NB: instead of boiling water pyrogallic acid can be used to absorb Oxygen hence prevent rusting
from taking place

Conditions necessary for rusting
Water and 0ir
Factors thot accelerate rusting
Sulty conditions
Acidic conditions
Chemical name and formula for rust.
ame ~hydrated iron (11l) oxide
Formula- Fez03.xH; 0 where x i 1,2,0r3
prevention of rusting.

. Oiling and greasing - this koeps out waler, it is used in moving engines parts where other

methods cannot by tsed duo to lriclion

sacrificial protoction it is whercby blocks of a more

reactive metal ke magnesium is altached (0 jron objecl /
P-W ity neles form oo

—® a

soil

MAaormesiim
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2

re using a conductor, whereby the more reactive metal corrode in place of iron, The

structu ers ‘ -
is applied in ships, water and oil pipes. See diagram below
Iron bar
Connecting wire
A Magnesium
13 metal = Painting- e.g. cars, roofs -

. vessels. Keeps out water and 0Xygen byt

if cracks occur rusting takes place
« Alloying-mixing iron with other metal which do not rust e.g. nickel

Galvanizing-coating of iron with a thin layer of zinc, the advantage is that if there is crack Zine

corrodes instead of iron.

Disadvantages of rusting
+ Destroy machinery and equipments made of iron
++ Destroy roofs made of iron etc

Advantages of rust
++ Helps in decomposition of waste materials made of iron hence reducing environmental pollution

++ Help o recycle iron into the soil which is essential mineral for plant growth,
Experiment to show presence of Carbon (IV) Oxide in air

Allow water to flow into aspirator A and into a boiling tube containing calcium hydroxide solution.

:——L———%H'E-—-

-
s L ::Ei-,——-— Fresh caicium hydroxide
= sohution (lime water)

Sl |

24

e

Observation

A whie precipitate is fomed in the boiling tube indicating presence of Carbon (1V) Oxide. This i

because carbon (V) oxide reacts with calciy S _
m hydroxid wo
carbonate (white precipitate ydroxide (lime water) forming insoluble Calcium

Experiment to show presence of water vapour in air

Water is allowed to f g
ow out of aspirator 1 : . L.
fube. P B creating a suction force which draws in air through the U-
Allr tight connection
Alr —
—
U tulye
Anhydrous Aspirator B
calclum chlaridg
Tap.
Observations

M
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20 anhydrous calcium chloride will absorb water vapour from the atmospheric air forming a
~ W tion. Substances, which absorb i .

s M o water (moisture) from the atmosphere to form a
A solution, are €2 ed deliquescent substances and the process is called deliquescence.

; deIrJUe‘-"‘cent substances include: - Magnesium Chloride, Zinc Chloride, solid Sodium
;;-;mli 4eand Anhydrous Iron (Ill) Chloride

Fractional distillation of liquefied air

i i first purified by removing dust particles through electrostatic precipitation or by use of
ttors; electrostatic precipitation involves passing the air through chambers containing charged

ubber sheets. Carbon (IV) Oxide is removed by bubbling the air through concentrated sodium

hydroxide solution,

. Water vapour is removed by cooling the air to -250C at the cooler whereby water solidifies as ice
or by passing the air through concentrated Sulphuric (IV) acid solution.

. The remaining air is then taken to the compressor at .200°C and 200atmosphere pressure where
the air is liquefied by repeated compression and sudden expansion.

. Water and carbon (IV) oxide are removed before compression because they solidify at lower

temperatures hence clogging of pipes which will interfere with flow of the liquid gas,

« The liquid air is then led info a fractionating column where the components of air nitrogen, argon
and oxygen are obtained according to their volatility/boiling point.
« Nitrogen having a lower boiling point is collected first at -196°C followed by argon at -186°C

then oxygen at -183°C
Other components of air obtained from this process are noble gases like neon, helium, and

krypton.
Fractional distillation liquid air

Dust 0

Filter ':'EE Free air
air felectrostatic
quid air

ir free of water yapour

Oxygen

Lﬁwwmjﬁ :
preparation of oxygen in the laboratory can be done in the following ways

a) Decomposition of hydrogen peroxide in presence of manganese (IV) oxide as catalyst
Hydrogen peroxide decomposes slowly to produce 0Xygen and water under normal conditions.
on adding Manganese (IV) Oxide the rate of decomposition is speeded up. Manganese (IV)
Oxide acts as a catalyst. A catalyst is a substance that alters the rate of a chemical reaction.

Tpnotch chemicrp retes form ome R —
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Hydrogen
peroxide — =

Thirstle funnel —

—— Oxygen gas
— Gas jar

1o

T
]

1 ]
il

1
Lj

Manganese(IV)
oxide

Equation for the reaction

Hydrogen peroxide ___ ™emae= (Vexide — water + oOxygengas

-

2H202q) oo, » 2H0p + Oy

= Oxygen is collected over water because it is slightly soluble in water.

= The first few bubbles of oxygen are not collected because the gas is mixed with air which was
originally in the flask.

b) Adding cold water to sodium peroxide
The setup is as shown in (a) above

Sodium peroxide + water — sodium hydroxide + oxygen

2Nax0zs) +  2H20p » 4NaOHpg + Oz

-

= Oxygen is collected over water because it is slightly soluble in water.

= The first few bubbles of oxygen are not collected because the gas is mixed with air which was
originally in the flask.

c) heating Potassium manganate (VII) ;
potassium manganate(Vll) decomposes on heating to form potassium manganate(Vi),
manganese (VI) oxide and oxygen.

Potassium heat Potassium Manganese oxygen
manganate (V1I) " manganate (VI) + (IV) Oxide * gas
2KMnOys) het . KiMnOys) + MnOzs + Oy

Potassium
manganate(VIl)

Oxygen gas

Heat

Water

d) Heating sodium nitrate
Sodium nitrate decomposes on heating to form sodium nitrite and oxygen gas.

M
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m——— sodium nitrite +  oxygen gas

_'_"_h»l--——"'—'-——- > HaND s} + Om.m

¢) Heating potassium chiorate(V)

potassium chlorate heat potassium chloride + OXygen gas

—r

2KCI03 ) ___heat 2KCliy + 309

Owygen §3%
potassium ="

;hlamte

Physical Properties of oxygen 9as
7 Odourless and colourless gas and tasteless 9as-
7 thasalow boiling point of -1 83°C
v Neutral gas '
v Almost insoluble in water and that is why itis collected over water

Chemical test for oxygen gas : A :
« Lower aglowing splint in @ 9as jar full of oxygen, oxygen relights the glowing splint.

Chemical properties of oxygen 9as

(a)Bumning of substances in air .
Metals and non metals burn in presence of oxygen to form corresponding oxides
(i\Reaction of metals with Oxy genlair

The following experiments show the reaction of metals with Oxygen and air.
|, Burning Magnesium

Observations: magnesium bums in air with @ bright white flame fonfring a r.nixture
<olid. The white solid is magnesium oxide and green solid is magnesium nitride
(a)ln air

Magnesium  +

of white and green

Oxygen ____»Magnesium Oxide
A ¢+ Odg ——2MOW
Magnesi (white)
3h§“m +  Nitrogen —» Magnesium Nitride
K8} 3 Na(g) ___» MgiN2(s)

W "'""‘“”P m;(;,,. — -
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When oxides react with water metal hydroxide is formed but when

_ water |
ammonia gas is evolved. CT1s added 1o meyy Nitride

Magnesium Oxide + waler —* magnesium hydroxide
MgOi) + Ha0p — Mg(OH)zs)
Magnesium Nitride + waler ——wmagnesium hydroxide + Ammonia

MagsN:2 (s) + 6H:0p — 3Mg(OH)zig) + 2NHyq
Il. Burning Sodium

Sodium burns with a yellow flame in air forming a white solid. Which is sodium oxide.
Chemical equations
Sodium +  Oxygen/air —* Sodium Oxide
4Na(s) + OzAq) —  2NayOfs)
Sodium Oxide dissolves in waler to form a basic/alkaline solution of Sodium h ydroxide, fyrme
red litmus paper blue. =

Chemical equations
Sodium Oxide +  Water —  Sodium hydroxide
Na;O(s) +  H0(l) — Na OH(aq)

(b)Sodium bums in pure oxygen forming yellow Sodium peroxide

Chemical equations

Sodium +  Oxygen —— Sodium peroxide

2Na(s) + 02(g) —» Na:0:(s)
Sodium peroxide dissolves in water to form a basic/alkaline solution of Sodium hydrozide. Oxygen is
produced.
Chemical equations
Sodium Oxide + Water  —* Sodium hydroxide + Oxygen

2Na;02(s) + 2H:0(l) —»4NaOH(aq) + O:(l)
lll. Burning Calcium
Calcium bums with a red flame in air forming a white solid. Which is calcium oxide.

Chemical equations
Cgéc;;rn; +  Oxygen/air — calcium Oxide
s) + —»  2Ca0(s
Chemical equations o o
Calcium Oxide +  Water —  Calcium hydroxide

CaOfs)  + H0() — Ca(OH) (aq)

IV. Burning Iron

When iron is heated | . . . . ;
s oquarfomn presence of oxygen it glows red with few sparks, forming red iron () oxide.
Imnll t Oxygen/air » Iron (Il1) Oxide
‘iﬁrf.fa) 1 Jﬂzrg) —l ?FEEOst

lron (I1)Oxidde: is ins ,
y‘—‘i”—'-’{—"-'ﬂ_@;ﬂﬂ!’.{ Oluble in waler hence it has no effect on red or blue litmus papers

Copper buins in oxygen with a
Chemical equalions

_ Cﬂp{)e_f__ +__ Oxygendair ——»  Copperfll) Oxide
'%Mpmﬁnm' - L te . Tm

green flame forming black copper (1) oxide

=

~ page 10
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2Cu(s) * 02(9) —*  2CuCQfs)

bopper (II) oxide is insoluble in water hence it has no effect on red or blue litmus papers

Elements bur air and oxygen 2 different rates; they burn faster in oxygen than in air, Nitrogen slows
down the rate of buming.

Reactions of non-metals with oxygen
Carbon + Oxygen——— Carbon (IV) Oxide

/. Burning Sulphur
Observations

-Sulphur bums with a blue flame forming sulphur (1V) oxide

-Gas produced that has pungent choking smell

-Solution formed tum blue litmus paper faint red.
, Red litmus paper remains red.

Explanation :
Sulphur burns in air and faster in Oxygen with a blue flame forming Sulphur (1V) oxide gas.

Sulphur (IV) oxide gas dissolve in water to form weak acidic solution of Sulphuric (IV)acid.

Chemical Equation
Sulphur +  Oxygen ——— Sulphur (IV)oxide

S(s) +  02g) ——  SOog) (in excess air)
Sulphur(IV)oxide + Waler —#8ulphuric(IV)acid
SOg) + H:O(f —_ H2S0; (aq)

lll. Burning Phosphorus
Phosphorus  burns in air with a white flame forming a mixture of Phosphorous (V)oxide and

Phosphorous (lll)oxide, the oxides dissolve in water forming acidic solutions.
Phosphorus + Oxygen __, Phosphorous (V) oxide
4P(s) +502(g) —>  2P:0s4) '
Phosphorus + Oxygen ——»  Phosphorous (lll) oxide
’ 4P(s) +30:(g) ——»  2P203
Phosphorous (V)oxide +Water —* Phosphoric(V)acid
POsy + 3H0q) —*>  2HiPOsa

Phosphorous (llljoxide +Water — Phosphoric(lIl)acid
P203s + 3HOp —»> 2H3PO03 (aq)

Buming carbon in air

Carbon : carbon burns with a yellow flame to form a mixture of oxides

Carbon  +  Oxygen —»  Carbon(IV)oxide

(excess airloxygen)

Co + Oy —> COw

(in excess air) _
Cabon  +  Oxygen —_— Carbon(ll)oxide

(lImited airfoxygen)

0  + Oy —>» 2000

(in limited air) o
Carbon(IV)oxide + Waler -———-Cmbnmc(.'wamdr
COg) + H.O() _, H,C0(aq) (very weak acid)

Summary of burning metals in oxygen
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Motal How it bums | How it buns | Appearance | Name  of SOWWW
in air in oxygen of product product product jn product o
_ waler g
Sodium Bums wih | Very White solid | Sodium Soluble ‘“"};W
yellow flame | vigorous oxide and | Alkaline e
yellow flame sodium gas evolved
peroxide
Calcium Red flame | bums Very | White solid | Calcium Slightly | Turms bige
vigorous oxide and | soluble i
yellow flame calcium Alkaline
nitride gas evolved
magnesium | Bums with a | Bums  with | White Magnesium | Slightly Tumns blye
bright white | more bright | powder oxide and | soluble
flame white flame magnesium | Alkaline
nitride gas evolved
Iron No buming | Glows more | Red-brown | lron  (lll) | insoluble | Noeflect |
Glows red | brightly and | solid oxide
with few | sparks
sparks
Copper No buming, | Burns with a | Black solid | Copper (ll) | insoluble Noeffect |
surface tums | blue  flame oxide
black ,Surface
tumns black
Summary of effect of burning non-metals in oxygen -
Non-metal How it bums | Name of | Appearance | Solubility of | Effect on
in oxygen product of product product in | product on
water litmus
Sulphur Bums with a | Sulpur{IV) white fumes | Soluble Turns red
blue flame oxide
Carbon Bums with a | carbon(lV) White fumes | Soluble Tums red
yellow flame | oxide
Phosphorous Bums with a | phosphorous | White fumes | Soluble Turns red
white flame | ()  oxide,
phosphorous
(V) oxide,

Competition for oxygen and redox reactions
Reduction - this is removal of oxygen from a substance

Redox reaction - this is a reaction whereby both oxidation and reduction take place at the same time.
Oxidation- addition of oxygen to a substnce,

Mgy # CuOg) MgOy) + Cug)
Explanation

—_—

Magnesium being more reactive than copper removes oxygen from it, hence magnesium is oxidized
while copper is reduced.
Magnesium is the reducing agent while copper (I1) oxide Is the oxidizing agent

A substance lo which oxygen is added s said to have been oxidized. The reactions in which elements
combine with oxygen are referred lo as oxidation,

Application of Redox reactions
«  Inextraction of metals from their ores using carbon and carbon (1l) oxides as reducing agents.

[ . & - . r\_...-;'inz
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ore reactive element removes oxygen from a less reactive element but a less reactive
m

' ement cannot remove oXygen from a more reactive element.
pie

ing React'wity series- use mnemonic below
fzin
yem? .
i -most reactive
mp“' ar,PgtﬂSSl'lllH-""'— e

5cieﬂti5i .Sodium
can.galcium
IIHBm,_},q;;,_o,n1*.5i|um
ﬁ,ﬂuminium
Common-- carbon
Joo-Zinc decreasing reactivity

In-Iron

Low-Lead
Humid-Hydrogen
Countryside ~Copper

| o

Most-Mercury

Students-Silver

Gu—Goldr———_—"least reactive
NB metals form soid oxides while non-metals form gaseous oxides.

jon wi ive to
be arranged in order of their rates of reaction with ox?fgen fI‘mm t:;: most reactive
g mt:ﬂsaft?ve This arrangement is referred o as a reactivity senr.els inr;;d ;
t:"lzrl:fy r:iWer ar.'-d gold are less reactive than copper and are not easily b

+ Oxidation- refer to addition of oxygen

- Df':fh enngrfac:ed with air it is used in hospitals by patients with breathing difficulties
; e it i in climbers
«  When mixed with helium it is used by mountain cl

. i kels

; ming fuels for propelling roc _ :
. ixy’gf: is u;de;i fo b;::ﬂ':::’z;gf :*:] mn;g o a very hot flame used in welding and cutting metals
- S mixiure ace

e.g. in the oxy-acetylene forch T
« During steelmaking it is used to remove jron imp

« s used as one of reactants in fuel cell _ ‘
in weldin
«  Used together with hydrogen fo form oxy-hydrogen flame used g

. Pa geh IH{E
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Msthods of gas collection _ _
Gasas can be collected using different method depending on the properties of the gases,

These properties include
o Solubidity
Meiting point and boiling point
Density
Volatility
Toxiciy
» purty
a)Downward delivery/upward displacement of air
This method is used for gases denser than air and not required pure as it mixes with air e.g. Carbon
(IV) Oxide Gas (COz), Chlorine Gas (Cly), Sulphur (IV) Oxide (SO ), Sulphur (VI) Oxide (SO0y)
Vtrogen (IV) Oxide (NOg), Hydrochloric Acid (HCI), Hydrogen Sulphide Gas (H2S), And Nitrogen ﬂj
Oxide( N2 O)
b) Downward displacement of water (over water)
This is used for gases insoluble in water and the gas is not required dry, e.g. oxygen, nitrogen,
Nirogen (1) oxide, nitrogen (1) oxide, carbon (1i) oxide, methane, ethane. Ethene, ethyne and hydrogen,
c) Upward delivery/ downward displacement of air
This method is used for gases less denser than air and it is not required pure as it mixes with air e.g.

hydrogen gas (Hz), ammonia gas (NH3, methane,

[—"l —————
dorweressard delrvery uprward dekl :
(upward dizplacerment (derwrmvard dhpimu: T
of ain) of air) over waler

d) By liquefaction this is used for gases that is easily liquefied e.g
Nitrogen (IV) oxide,

Freezing
mixture

Liquid gas
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. .« method is used to -
iej frecting This collect gases that solidify when cooled e.g sulphur (VI)

Freezing mixture

f) Use of syringe

s method is used if the gas is required pure and also for gases that have almost density as air e.g-
co, Nz, NO, 02, CzHsand C2H6
NB, the density of air is 30 so you can easily know whether the gas is denser than air by calculation the
REMe.g. for CO2= 12+ (16 X 2)= 44 hence it is denser than air

For NH= 14 + (1X3) =17 less dense than air

For HC= 1#35.5=36.5 denser than air efc

For gases whose denstty is between 28-32 eg CO, N, NO,Oz, CHsand CzHs their density very close

to that of air and they are either collected over water if not needed dry of by use of syringe if needed dry

and pure

gas syrnnge
1

1 | PP | 1 sl bl 1 | PP | lul._rD
_* Hydrogen Gas
pushes syringe out

Meral Sample

il. Fydrochloric
Acid

Drying of gases
Drying of gases- most gase
concentrated sulphuric (V1) acidina
Concentrated sulphuric (V 1) acid can
dry ammonia _ _
Calcium oxide is not used 10 dry acidic gases like Chlonne, sulphur (IV) oxide, Carbon (IV) oxide,
Nitrogen (IV) oxide
praw a diagram for preparation

s are dried using fused CaCl; or anhydrous Calcium oxide in a U-tube or

wash bottle

not be used to dry an alkaline gas and that is why it is not used to

and collection of dry oxygen gas
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~gm

Hydrogen Gas i inge
peronide 3 —
Thirstle funnel ] F ;‘I
Oxypen gas

—— Anhydrous calclum

Mangariese{IV)
— chloride

oxide

Points to Note about Preparation of Gases
Note; in preparation of gases in many a times there will be drawn a di..?gram and be required to
identify the mistakes made in preparation of certain gas. In such questions you look for;

v Method of collection in relation to the properties of that gas ie. is it soluble, denser than
air

Gases less denser than air like Ha, NH3 should be collected by upward delivery/downward displacement
of air, gases denser than air like chlorine, carbon (IV) oxide, sulphur (IV) Oxide H2S, NOzelc should be
collected by downward delivery, gases soluble in water like SOz, HCI cannot be collected over water
Gases with almost the same density as air like O3,N,CO. NO if needed dry should be collected using a
syringe

Reagents used, look for formation of insoluble coat of insoluble salt which will interfere with
preparation of the gas e.g. use of lead or calcium metal and dilute H2SO; of hydrogen is wrong as this
will lead to formation of insoluble coat of PbSQ4and CaSOs which will prevent further reaction between
the acid and the metal/use of PbCO;3 and sulphuric (Vi) acid to prepare carbon (iv) oxide

Thistle funnel should deep into the reaction mixture to avoid escape of the gas through it
Delivery tube should not deep into the reaction mixture

Appropriate drying agent should be used ie. gas should not react with the drying agent

Hydrogen cannot be prepared using copper metal and dilute acid because copper is less reactive than
hydrogen hence cannot displace hydrogen from an acid

Winc (V) acid cannot be used to prepare hydrogen because it s a strong oxidizing agent and it wil
oxidize the hydrogen produced into water

Soluble gases like CO,, SO;, NO2, HCI, CI and NH; should never be collected over water
when the gas is needed g

and h 04 aty a drying agent is a must i.e conc. H,SO4 cannot be used fo dry ammonia
acidi iiogen Sulphide as it reacts with the gases, anhydrous calcium oxide should not be used to dry
c gases like CO;, SO,NOzHCl and ¢y as it is basic and reacts with the gas

M

| BT L) lﬂﬁ
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Wes of metals/elements
352
’ ] Element/Metal

Elemer Symbol Most reactive
Potassium K
Sodium Na T
Calcium Ca
Magnesium Mg
Aluminium Al
Zinc Zn
ﬁmn Fe
Lead Pb
E—iydmgen H
| Copper Cu
Mescury Hg
Silver Ag
| Gold Au ¥
platinum Pt .

Metals compete for combined Oxygen. A metallelement with higher affinity for oxygen removes
Oxygen from a metal lower in the reactivity seriesfless affinity for Oxygen.

When a metal/element gains/acquire Oxygen, the process is cated Oxidation.

When metal/element donate/lose Oxygen, the process is called Reduction.

An element/metalicompound that undergoes Oxidation is called Reducing agent.

An element/metal/compound that undergoes Reduction is called Oxidizing agent.

A reaction in which both Oxidation and Reduction take place is called a Redox reaction.

Chemical equation

Reduction process l

[—' Oxi dation —— ¥

1. Copper (II) oxide + Magnesium ——* Magnesium oxide + Copper
(Black) (White ash/solid) (Brown)
CuO(s) +  Mg(s) ———» MgOls) + Culs)
(Oxidizing Agent) (Reducing Agent)

2 Zinc (Il) oxide * Magnesium ——* Magnesium oxide + Zinc
(Yellow when hot) (White ash/solid) (Grey)
0+ Mgy ——> MO 7 Zn(s)
(Oxidizing agent) (Reducing agent)

3 Zinc(Woxide + Cabon ——> Carbon (V) oxide gas + Zinc
(Yellow when hot) (Colourless gas) (Grey)
zm0fs) ¢+ Cly) ———* CcO2(9) +  Zn(s)
(Oxidizing agent) (Reducing agent)

mm————— — ———— e ————————————————————————————————
erm}ﬂ?lm - .

’ _ P
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NB: hydrogen is less reactive than lead but reduces the oxide of lead due to tha h

. : igh
temperature that provides enough activation energy for the reaction. g

Atmospheric Pollution
A pollutant is a substance or a form of energy which has harmful effect to the environment

Combustion of fuel produces gases like sulphur (IV) oxide, phosphorous (V) oxide, carbon (1) Gride-
carbon (IV) oxide which when released to the atmosphere causes harmful effects to both plants 54

animals

Carbon (IV) oxide accumulates in the atmosphere causing greenhouse effect hence gioty

warming. L
Sulphur (IV) oxide dissolve in rain water forming acidic rain which destroy chiorophyll in plart
and also corrode iron sheets ,and stone work and cause leaching of soil nutrients.

« Carbon (Il) oxide when inhaled causes death due to suffocation

SAMPLE QUESTIONS ON AIR AND COMBUSTION

1. The set-up below was used to prepare a sample of oxygen gas. Study it and answer the questions
that follow. Complete the diagram to show how Oxygen can be collected

2. Air was passed through several reagents as shown below:

Alr Concentrated _| Excess copper

MaOH(aq) turnings

Excess heated

Escaping = magnesium powder
gases

() Write an equation for the reaction which takes place in the chamber containing (1 ™)

b) Nan ; bl ikiai =
(b) Name one gas which escapes om the chamber containing magnesium powder.

Give a reason for your answer (2mks)

3, (a) What is rust? (1 m)
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nat can be used - :
ods¥ SN (2 i)

Rlc .
P
| a2 0N o bstance which speeds up the rusting process (11re)
¢ Oxygen is obtained on large scale by the fractional distilztion of air 25 shown on the fiow chat
reloW.
Filtration and ) L
| Air » Purification ——» Compress . Expansmn
L Engine
i * - 4 Liquid Air |
‘ -196°C -186°C -183°C
Fractional
< Distillation
2 Identify the substance that is removed at the filtration stage (1 mrk)
b. Explain why Carbon (IV) oxide and water are removed before iquefaction of air (1 mrk)
¢ Identify the component that is collected at -1 86°C (1 mrk)
6. The set-up below was used 10 study some properties of alr
pAoist iren wool
o State and explain two observations that would be made at the end of the experiment (2mks)
AT A = e e e———
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7. A form two student in an attempl to stop rusting put copper and Zinc in contact with iron as Shown,

lron \\

(a) State whether rusting occurred afler one week if the set-ups were left out

(b) Explain your answer in (a) above

(1)

(1 mrk)

(1 mrk)

8. In an experiment, a piece of magnesium ribbon was cleaned with steel wool. 249 of the clean
magnesium ribbon was placed in a crucible and completely burnt in oxygen. After cooling the

product weighed 4.0g |
a. Explain why it is necessary to clean magnesium ribbon (1 mk)
b. What observation was made in the crucible after burning magnesium ribbon? (1 mk)

c. Why was there an increase in mass?

(1 mk)

d. Write an equation for the major chemical reaction which took place in the crucible (1mk)

e. The product in the crucible was shaken with wate
which was made when red and

9. In a:r: experiment a gas jar containing some damp iron
containing some water as shown in the diagram below, The se
Study it and answer the questions that follow:

rand filtered. State and explain observation

blue fitmus paper were dropped into the filtrate (1mk)

filings was inverted in a water trough
t-up was left un-disturbed for three days.
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Dampiron

T.’-;:r.:.—' fillings

Inverted gas jar

"o
P

/ Water
Trough

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

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

- -

-

- -
= - - g Figts
Py

-'ﬁ.'iwr I s Y LR
Why Was the iron filings moistened? (1 k)

3
state and explain the observation made after three days. (2 mks)

h
guate WO conclusions made from the experiment. (2 mks)

i
4 Draw @ iabelled set-up of apparatus for the laboratory preparation of 0xygen using Sodium Peroxide
| (2mks)
. (2 mks)

¢. State two USES of oxygen

the reaction between sodium peroxide

ed b
10. The set-up below was used to collect gas F produced DY
and water
GasF
';H = water
sodium
peroxide
(1 mk)
a) Neme gas F
: . i the round bottomed flask was found 1o be a
A the end of the experiment, the solution in t I ‘ 3
B strong base. Explain why this was a stfond nase. Explain why this was S0 ( 2mks)
i Page 111
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¢) Which property of gan I ke Do collosc tesed Dy Do diesthood dnesescd iy fhies s up't (1 Iiik)

d)  Glve one ndustidal e of gaa |l (1 11k)

12 The set up below wara tsed 1o nvertigate proporties of e componenls of ple
Conn i
A ——— /
Pl \ ]

aSkate two obsorvations mado durng ho exporment (2 11ks)
b.Wile two word equations for the reactions which oceurred (1 mk)

¢. The experiment was repeatod using burning magnesiun in place of phosphorous. There was greater

rise of waler than in the first caso, Explain this observation (1 mk)

ﬂ. Ater the imq experiments, the waler in each frough was tested using blue and red litmus papers.
State and explain ho observations of each caso,

I.Phosphorous experiment

(1 mk)
iLmagnesium experimen| (1 mk)
. Briefly explai a8

Y explain how a samplg of nitrogen gas can b isolated from air in the laboratory (1mk)

13.30) A group of sludonts bupy 4 Ploce of Mg 1ibbon in ;

o e by ir-and its ash collected in a Petri dish. The
fi}W't’ found '"_”J”'l"l-uuf magnesiom Oxidg gn Magaosium nitrid g
e an equation for 1hy reaction e ool

ading 1o formation of 1y magnesium nitride {1mk)
M
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0 i i i i aﬂd B}(Pla“i ’lhe

(i) observation made.

(2 mks)

f blue litmus paper was dipped into the solution forfned in (b) @bove.
i O

# E&e the observation made.

The diagram below shows the laboratory preparation of oxygen.

= *

______ Oxygenpgas

Manganese (V) oxide ..

(6mks)

a) |dentify the apparatus A t0 E and liquid F.

‘ (2mks)
Write a word equation for the reaction producing oxygen.
b) Write a
llected was oxygen. (2mks)
form to prove that the gas co
i test you would pe
¢) Describe the
(2mks)
d) State two uses of oxygen.
The following experiment was set-up 1o investigate the process of rusting.
14.The
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_..J\Ir
—— Drying agent
| tron nall ﬂnllcd water { onhydrous calcium thloride)
: lron nail ‘ = Iron nails

Distllled

water
a) State the conditions being tesled in each tube [2rnks]
2
3
b) In which tube would you expect rusting to occur? Explain (2miks)
c) Give two uses of preventing rusting? (2mks)

15. Metal W removes oxygen combined with X. Y reacts with an oxide of Z.
An oxide of X reacts with cold water but Y does not.
a) Which is the most reactive metal? (1mk)

b) Which is the least reactive metal? (1mk)
c) Arange the metals in order of reactivity starting with the most reactive to the least react. (1mk)
16(a) Name the major component of air. (1mk)

(b) Complete the following table to show how the compound of air and their relative percentage
abundance/composition. (4mks)

Component % composition
(i) 20.9
(ii) Carbon (IV) oxide

(iii) Nitrogen

Gy___

0.97

17.(a)Air is a mixture of several different gases, |d
()Put off a buming split g entify the gas in air which: (3 mks)

e

—

(iMake up almost 80% of air

(ii)Support combustion
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geloW 8 ?m?ﬂ?nﬁn:bset o Usterios e percentage of oxygen in air. Use the set-up to
0B e question that follow.
el

Gas jar

(iDescribe what happens when the buming candle is covered with a gas jar. (2 mks)
i i ide rises in the gas jar (1 mk)
(f)Explain why the lead of dilute sodium hydroxide rises in the gas jar.
' i 1 mk)
(ii)Explain why sodium hydroxide is used instead of water. (
' ' (1 mk)
(iv)Calculate the percentage of air in the experiment.
i (2mks)
18 (a) State the condition necessary for rusting.
(2 mks)
(b) How can one prevent rusting?
i i (1 mk)
19, Cars in Mombasa rust faster than in Kisumu. Explain.
20. (a)Define the following in terms of Oxygen
(ijReduction-
2mks
(i)Owidation ( )
(b) Carbon reacts with copper (11) oxide in the equation shown below. L
Page 115
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Carbon + Copper(ll) oxide —— Carbon (IV) oxide + Copper
Which substance is
(i) Reduced-

(i) Oxidized -

(c) State two commercial uses of oxygen.

21. The set up below shows preparation of certain gas X.

Weater

i) Name gas X

ii) Write word equation for preparation of gas X

iif) What is the purpose of manganese (IV) oxide.

iv) State two physical properties of oxygen gas

{23&5}

(Zhis]

(1 mk)
( Tmk)

( 1mk)

(1mk)

22. The diagram below shows an iron bar which supports a bridge. The iron bar is connected to a piece
of aluminum metal. Explain why it is necessary to connect the piece of aluminum metal to the iron.

(2mks)
lron - .
* Connecting wire

— —

— e

[ —

L

L~
7

— —

|
)
N SN

Pt o —_ —

23. The set up below was used by students in preventing iron rod from rusting

T e —

-Aluminium metal
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b we | f
g T [T Tinblock.
L_— v h-—*__._.._.witﬁ
. pdthe students succeed in preventing the rusting of iron rod? Explain (2mks)
ii Which method of preventing rust was the students investigating? (1mark)
iiiState other three methods of preventing rusting. (3mks)

24. a wooden splint glowing on both ends was fxed as shown below . The experiment was carried out

as indicated

Potassivm ; 2 a : £ Potassinm Chlorate
Chiorate i . : s : sz Manganese (iv) Ozide -

=5 |
B g : : _
Heat ' ) - Heat =
awhat will be observed on the glowing splint ends A and B if heating is done at the same time. ( 2mks)

(2mks)

b. Explain the observation in a above
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24, Study the flow chart below and answer the questions that follow.

Conc. Copper
Potassium e I

Magnesium __—-P""E‘dl“:t A
Metal l

Product B +
cobper

O nd

a. What was the purpose of passing Air through concentrated Potassium hydroxide (1mk)

b. Name
i. Product A
. Product B
c. Name the reaction taking place between Magnesium and product A (2mks)

25. Explain the observations made when the following salts are exposed to the atmosphere for three
days (2mks)

a. anhydrous calcium chloride

b. anhydrous copper (Il) sulphate

1 15 Ee]scnbe an experiment to show that there is increase in mass when magnesium is buned in air.
3mks

26. Is air a mixiure or a compound, (3mks)

e ——————————————————————————————
de@vmﬁruw P;]gellﬂ
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(2mks)

es of rusting
o WO advantag
o
dustrial piants and indicate the gaseous pollutants they emit. (3mks)
3L some
5 e plin WhY phosphorous 1S stored under water in the laboratory (2mks)
5, State and explain the change in mass that occurs when the following substances ar€ hea;is;n
open crucibles (
a.7inc metal
b, copper () Nitrate
31, State two products formed when phosphorous smoulders in air (2mks)
32, State two products formed when sodium bums in air (2mks)
43 Write an equation showing the products formed when Carbon reacts with
a. Excess0xygen (1mk)
(1mk)

b Limited Oxygen supply

nts with

ing by normal human beings but is inadequate for patie
(2mks)

fic air is used for breath
mhlﬂms- Exp'sa'ln

Scanned with CamScanmer



low flame forming white fumes which dissolve in water to form a3 solution

t s buns with a yel
8. & e r Red. (S is not the actual symbol of the element)

that that tums blue litmus pape

I Iselement S ametal or a nonmetal (1mk)
Il Give areason for your answer in | above (1mk)
Il Suggest the possible identity of element T (1mk)

36.The following elements were newly discovered and named after the scientist who discovered them
as follows Zeeal Austron , kennual,syvenuer and kimely.Examine the table below and answer the
questions that follow

Element | Buming oxygen Solubility and pH of the]
solution
Zeeal | Bums vigorously with a white flame leaving a white solid | Dissolves to form a colourless
solution with a pH of 14
Austron | Bums slowly with a green flame leaving a grey solid Does not dissolve and the pH of |
the water remains 7
kennual | Burns slowly with white fumes forming a colourless gas | Dissolves to form a solution with
apHofb
syvenue | Bumns brightly with a yellow flame producing white fumes | Dissolves to form a solution with
apHof3
kimely | Bums with a yellow flame leaving a white solid Dissolves sparingly to form a
solution with a pH of 10
. Classify the element into metals and non metals ( 5mks)
Il Which of the elements bum in oxygen to give acidic oxide (2mks)

. List the metallic element in a reactivity series starting from least reactive to the most reactive

(1 mk)
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s i a7 Knowm 10 BUErEE rusting
CsAe b ConBaare

-8
7%

i ir (2mks
sy CooKing pats mzde of Aluminium do not comode easily when exposed toair )
p, Expn W
i (3mks)
41, Lict three methods of preparation of oxygen in the leboratory
(1mk)

40 a. define a catalyst

<t used in preparation of oxygen during decomposition of hydrogen peroxide. (1mk)

b. Name the cataly
i (4mks)
41. Giving examples, List four main types of oxides
42 Study the dizgram pelow and answer the question that follow
. . - E - F

Aﬁn —lc D

== =

layer
of
il
anirydrous water boiled il
- water
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(a) Study and explains the made in each fest-tube after two weeks.

(b) Give two reesons for electroplating iron spoon with silver.

(c) Give conditions necessary for rusting.

(d) Give two conditions that accelerate rusting.

(e) Explain how aluminium paint prevents rusting.

() Give the formula and chemical name for rust,

() Give two disadvantages and advantages of rusting.

(12 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(4 marks)
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CHAFTER FIVE: WATER AND HYDROGEN
specific objectives

By the end of the topic, the learner should be able to:
State the sources of water

Describe an experiment to S
Describe an experiment o S

how that water is a product of burning organic matter
how that water contains hydrogen

State the products of reactions of cold water and steam with different mefals.

List the order of reactivity of metals as obtained from metal water reactions

Prepare hydrogen, investigate its properties and state its uses
Define oxidation as oxygen gain reduction as removal of oxygen.
Explain metal oxide reactions with hydrogen in terms of reduction and oxidation

A RN NN

Water

Water is a hydride of oxygen
Physical properties of water
colourless, odourfess,

neutral liquid
Water dissolves most solute/substances therefore referred as universal solvent
Water naturally exists in three phases/states solid ice, liquid water and

vapour.
v The three states of water are naturally interconvertible.
v The natural inter conversion of the three phases/states of water forms the water cycle.

gaseous water

G % %N

Sources of water

Natural sources of water

_ The natural sources of water are:
« Rivers and lakes

« Rain water

s« Oceans
Chemical sources of water

. Water can be obtained when organic compounds like candle , biogas,paraffin, petrol are burnt
in air o form carbon (IV) oxide and water vapour .
« Buming hydrogen in air to form water/water vapour
::tating hydrated salts which lose the water of crystallization, which when condensed form
er
e.g hydrated Cobalt (1I) chioidle — anhydrous Cobalt (I1) chloride + water
The water vapour can be identified by passing it through a freezing mixture to condense it to
liquid and then adding a few drops of the liquid to white anhydrous Copper (Il) Sulphate ,it
wil change to blue ,or if the colourless liquid is added to blue anhydrous Cobalt (I1) Chloride it
will change to pink.
e The carbon (IV) oxide gas is confirmed by bubbling the gas through lime water (calcium
. Ihydmmde} it forms a white prpecipitate due to formation of insoluble Calcium Carbonate
qnd!e is an hydrocarbon and contains carbon and hydrogen only, it bums in air to form carbon (IV)
oride and water.

Tepnotch demistry netes [orm one Page 123
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—_—
.‘P_: —I o’ To suction

x4 n

=
.

F17]

]
'I||I
I
Il

Purming
Candle

To prove that water and carbon {1v) oxide are produced when a candle burns

—— Lime water

L
i
1

!
:
|

s o Sl el
»Lr':i "_I.ﬂ-_'_".-

Anhydrous épper () suiphate

1!
I

T
" |j‘|
N
=]
a

1]
|
ﬁrli]ll!l'al:l-
xy
I
al

I-":l

Observation o
v The anhydrous copper (1) sulphate turns from white to blue indicating presence of water.

v The anhydrous cobalt (|I) chloride paper changes from blue to pink indicating presence of

waler.
v" White precipitate is observed in lime water indicating the presence of carbon (1V) oxide.

>

Hot gases

Lime water

White precipitate

Anhydrous Anhydrous
copper (I} sulphate cobalt chloride paper

Chemical properties of water
a. Reaction of metals with water

- Metals react with water to form metal hydroxide and hydrogen
- Reactive metals like sodium and potassium react vigorously with water producing hydrogen

gas
i. Observations when sodium metal is reacted with water.

- When sodium is placed in a beaker containing water it floats on the surface of water
because it is less denser than water, it darts on the surface due to propulsion by hydrogen
gas, there is effervescence due to hydrogen gas produced, it melts into silvery ball as the
reaction is highly exothermic, it may burst into a yellow flame because a mixture of hydrogen
and air bursts into a flame and the resulting solution tums red litmus blue because it is alkaline.

Reaction
Sodium + water ———» sodium hydroxide + hydrogen
2Nag) + 2H,0y —* 2NaOHpq + Hzyg
ii. Observations when potassium metal is reacted with water

'Lh; slame observations are observed when a piece of potassium Is placed in water the only difference
at potassium reacts more vigorously with water than sodium and it may burst into a purple flame

The ' S : i
vam[::-rple flame is as a result of hydrogen and air igniting but is purple due to presence of potassium
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Reactions

e e
; otais‘"m potassium hydroxide + hydrogen
xo ¥ HOm > 2KOHug +Ha)

i opservations when Calcium metal is reacted with water

i i : .
. 5:2;_::‘1. H‘:na:‘:je“‘:m:f as potassium or sodium and so it is not stored under oil or
P e dp calcium is put into waler it sinks into the watar sho#in thd 1t i
iﬂfrhe;e su:‘:;;?:n L‘:C‘S moderalely producing a steady stam of bubbcs. TH feslts 10
' cause calcium hydroxide is only slightly soluble in water, A walt
soluble base 1S called an alkali.
Calcium + water  ———» calcium hydroxide + hydrogen
Cai) * 2H0¢) *Ca (OH) 2(aq) + Hatg)
ii.  Observations when Magnesium metal is reacted with water
Magnesium reacts with atmospheric oxygen to form a coat of magnesium ozide. The woating has fo be
removed so that the melal surface comes into contact with water. Reacls very slouty vith cold wister fr)
form magnesium hydroxide and hydrogen gas. Bubbles are observed.
Magnesium + water —» magnesium hydroxide * hydrogen
Mgg+2H0n — Mg (OH) 2(aq) + Hata)
_ Metals lower than magnesium i1 the reactivity series do not react with cold water

b. Reaction of metals with steam
Reaction of magnesium with steam

-

Vetals react with steam {0 form metal oxide and hydrogen gas. The source of steam can be heating
water, wet sand, wet glass wool, of heating hydrated salt.

Metal + steam _____» metal oxide + hydrogen gas
Magnesium readily reacts with steam 10 form magnesium oxide and hydrogen gas.

n
o Delivery tubc Test wbe

Magnesium ri

Boiling tube

Hydrogen fas

Observations and explanations

- Magnesium burns with a bright while flame forming while solid which magnesium oxide.
- Bubbles of agas are also seen in the test tube due 1o production of hydrogen gas.
. ‘_nu,- wet sand Is heated first lo generate steam 1o react with magnesium and drive oul the air
‘;:T'a"f in the boiling tube that might jeact with Magnesivm.
agnesium + steam ——s magnesium oxide ! hydrogen gas

Mg + H
P ——»  MgOm*Hm

q-_—
T I————
o SN e Pape 125
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If magnesium ribbon is heated first it will react with air in the tube forming magnesium oxide

which does not react with steam. N . _
Other metals like zinc, Aluminium, lithium, and iron also react with steam to form corresponding
metal oxides and produce hydrogen gas .

Aluminium+ steam  —— Aluminium oxide + hydrogen gas

2Ali; + 3H20n) > Alz03(5) + 3Hz(q)
Zinc + steam — Zinc oxide + hydrogen gas
Zns) + H200) » Zn0gs) + Hzg)
i Iron + steam ______, Triiron tetroxide(black) + hydrogen gas

3Fe) + 4H:0p ——> FesOyq * 4Hzq)
« N.B Metals below lead in the reactivity series do not react with either steam or water.
Sodium, potassium and calcium should not be reacted with steam as the reaction is very violent.

Preparation of hydrogen gas |
Hydrogen is prepared by action of metals on suitable dilute acids. The reaction is accompanied by

effervescence due to production of hydrogen gas. Zinc metal and dilute hydrochloric acid is
preferably used to prepare hydrogen in the laboratory.

Zinc + Hydrochloric acid Zinc Chloride + hydrogen gas

Zni) + 2HClag) ——  ZnClyjaq + Hzg)

A small amount of Copper (I) Sulphate crystals may be added to speed up the reaction. Copper (Il)
Sulphate acts as a catalyst.

éé— Dilute hydrochloric acid
&i: Dropping funnel

Zinc granules

If hydrogen gas is needed dry it is passed through
concentrated sulphuric (VI) acid in a wash bottle or
anhydrous calcium chloride or calcium oxide in U-tube and
collected by upward delivery because it is less denser than air

Points to note about preparation of hydrogen gas

- Nitric(V) acid is not used to prepare hydrogen gas
ﬂeca”‘r’e s a strong oxidizing agent hence the hydrogen formed is oxidized to water.
owever, very dilule nilric (V) acid liberates hydrogen with magnesium metal.

. E:etzssium. sodium, lithium and calcium react explosively with dilute acid hence must not be

Magnesium can also be used (o prepare hydrogen gas but it is very expensive.

W
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puminium forms @ protect

concentrated hydrnchl:;n' dl?e layer of Aluminium oxide, whi

no's preferably d""" acid before the metal can react \.:m“m'ch should be removed using
c s =

inc 15 P y used because it is cheap and reacts mudergl{;:lum';mds'

mpure iron gives a mixture of gases i
e es i
eacls with dilute acids. including the bad smelling hydrogen sulphide when it
en cannot be prepared usi
p using lead and dilute hydrochloric acid or dilute sulphuric (V1)

acid due to formation of insoluble

of le

metal prevents further reaction between t:: ac{igla?]l:l]&t:eate ?;ad (I GhexRSE mE
me

Hydrogen can not be pre i
yd prepared by reacting copper metal and an acid because copper is below

hydrogen in reactivity series and therefore cannot displace hydrogen from an acid

physical properties of hydrogen gas

& Less dense than ai ;

2 |nsoluble in wate? :;T:il;ﬂ"ected IS o

. e collected over water.

2 Neutral hence no effect on litmus papers.

& Colourless and odourless.
pescribe the laboratory Test for hydrogen gas

/ Lower a burning splint in a gas jar full of hydrogen gas, the gas extinguishes the

bumning splint with a ‘pop’ sound

NB: a mixture of hydrogen and air explodes when ignited
Chemical properties of hydrogen gas
What is formed when hydrogen burns in air?
When hydrogen bums in air , it bums with 2 blue flame, a colourless liquid which tUms white
anhydrous Copper(ll) sulphate blue IS formed. The liquid is water. Hydrogen combines with oxygen
from the air to form water .water is therefore an oxide of hydrogen. The role of suction pump is draw
the products of burning hydrogen gas into the test-tube. Anhydrous Calcium chloride dries the gas, the
ice cold water condenses the steam to form liquid waler.

___——» water

Hydrogen + oxygen
M40y ——>2H0 ()

jydrogen

—
Wydrogen

from
generalod Cold watet
U-ube Anhydrous _ colourless tiquid

—galcium chloride

Hydrogen as a reducing agent

Hydrogen reduces both hot copper (Il

i ) oxide and lead (1 oxide 1o form their corresponding metal and

—— e
Tigpnetch 2 —— el e—— - e
Lty noics form emo Page 127
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Reduction of Lead (1) Oxlde,

Lo d{i1] tewiila / L
__J— “’E"_"'"W -
%

Ly Wogidriageni - %

s

Lead (Il) Oxide + hydrogen s  lead metal + waler

PhOy) + Higy e Phig) ¥ HAO

Observations

v Lead (1) oride changes colour from yellow o aranege and finally 1o Gref — thie v btz e
esaaed (1) riedes ies hesiateedd it changges colour Trom yellow to Orange:, sl hen the bt ke (1) orde

i reduced by hydiogen o kead metal which is grezy in colour,
v Colourless droplets are formed on the cooler pants] vister Vapour Conasentss on Gler gans o

the apparatus.
Reduction of Copper (Il) Oxide,

Copper () Oxide + hydrogen —————»  copper metal + water
Black | brovm

CuOy) + Hzyy) ———» Cupy + H:Op

Black brown

Copper(ll] oaide

Dry hydropen =
gas

hir-at

Copper (1) oxide 2
Ina pn-rcrlnilw boat Anhydrous copper (1)

oxld
|l Burning hydrogen

-l-*- o I
.:E,—HT‘ Norey ' W s | /

— e
Dry hydrogen gas Heot

Observations made

- Black Copper (I1) oxide tums to by ,
own copper metal- i o (1) oxide
to copper metal which is brown ppe due to reduction of black copper (1)

- Colourless droplels are formed o
; é n the cooler parts d n reacts
vith oxygen from air, p ue to water formed when hydroge

- Et::;::m anhydrous copper (Il) sulphate tums blue confirming the colourless liquid produced
NB

r' - v ; e Te— - = y -
E:’u"“‘*m@mﬁwm N— -mni:.'llrgu.mﬂ

-
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ut of the apparatus to ensure that the h

Al l; o plnsiﬂn when it mixes with air, ydrogen being burnt at the jet is pure to

A00HTE f pxygen from a compound is known as red e

oval OF B : g s reduction while addition of oxygen is

I::n;g“‘m' n this 16CHO1 Copper (1) Oxide is teduced to coppor metal while hw!m'g:m r:li ntzszt?dat;

xl_ﬂff.

?m supp! of hydrogen gas is continued while apparatus cool to avoid the re-oxidation of hot

oelal by Y8 en from the air.

£ycESS hydrogen 9as is burnt because ils mixture with oxygen (air) is explosive when ignited. The
gas s therefore not allowed to escape into the air for safety reasons.

; dﬁven

oAcess

wetal + ter ——» metal hydroxide + hydrogen gas
Metal + steam ____»  metaloxide

yses of hydrogen

/ Used in large scale manufacture of ammonia

7 Used in large scale manufacture of hydrochlofic acid
7 Used in manufacture of margarine

v Together with oxygen is used to produce 0X
v Hydrogen is used as a rocket fuel

/ Used asa fuelin fuel cells

y-hydrogen flame used in welding

B e —
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REVISION QUESTIONS ON WATER AND HYDROGEN
1. Study the diagram below and answer the question that follows.

g\ Cold water

= H:jl

. 1

Hydrogen —r—l-l I
Ea3s > Colourless

liquid §

Describe one chemical test that can be carried out to identify substance S. (2 marks)

2. An experiment was set up as shown in the diagram below

s Ll ==
k = ElE ( To suction pump

/ — ‘I =
:::..'!—ﬁ "

—_— ;—%_"':‘ = Ice cold water

— :i:z_ e g —u—iiﬁ_jj—_-f::-_: .

N
Substance D

[5} Identify substance D (1 mk)

(b) Describe how the other product of buming candle could be prevented from getting into the
environment (2mks)

3. The set up below was used to investigate the products of bumning biogas (methane).Study it and

answer the questions that follow.
;! = ;I - To Aspirator
415 Y g‘:_'i z

A

RN
A

4

Biogas === =:-:_‘|:°E ===
iy Nl | MR f:f:" old -:E = == Calcium hydroxide

A2 S Rl
(2) Vihat product will be formed in test tube Y (1mk)
(b}Stzte and explain the observations which would be made in Z. (2mks)

ﬁa-—_—'——-—————-———____———g___—_——-—___—________J

m?wﬁ"ﬂlf Page 130
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Zinc
granules

a) C«DTD‘F—“E the diagram fo show how a sample of hydrogen gas can be collected (3mks)

b) Write an equation for the reaction which takes place when hydrogen gas bums in air.
(1mk)
¢) State two industrial uses of hydrogen gas (2mks)

5. Candle wax is mainly a compound consisting of two elements. Name the two elements

(2mks)

6. The set up below was used to investigate the burning of @ candle. Study it and answer the question

that follows
_ Gases to suction pump
—
Tube M
Funnel
candle b solid calcium
P 2 o ‘..'_ =it BrEzat d\]ﬂﬂde
""""" Calcium oxide TubeN Tubel
candle if the pump was tumed off? (3mks)

(i) What would happen to the burming

mass that are likely to occur in tube N by the end of the

()  State and explain the changes in
experiment. (amks)
G - ﬂ&m Page 131
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(i) Name two gases that come out through tube M [2”""3}

(v)  Whatis the purpose of calcium chloride in fube L (1mk)

(vy  Name another substance that could be used in place of calcium oxide in tube N
(1mk)

7. The set up below was used o collect gas K, produced by the reaction between water and calciym

metal.
Gas K

Water
Calcium metal
(a) Name gas K - (1mk)
(b) At the end of the experiment, the solution in the beaker was found to be a weak base.
Explain why the solution is a weak base (2mks)
(c) Give one laboratory use of the solution formed in the beaker. (1mk)

8. a) The set-up below is used to investigate the properties of hydrogen.

Copper (1)
D7ic
Dry hydrogen %H
Bas —
%_m W

) On the diagram, indicate what should be done for the reaction to occur (1mk)

il Hydrogen gas is allowed fo pass through the tube for some lime before it is lit. Explain
(2mks)

e ——————— — e
wmﬂ‘l}&ww Page 132

Scanned with CamScanner



\ite an equation for the reaction thay ey :
Urs in the combuysfj
on tube

HIE} (1mk)

1 the reaction is complete, hydro .
) phe ydrogen gas is Passed through the apparatus unfi they Cool dowm.

jain
g (2mks)
j  Wnat property of hydrogen i being nvesiigated? (k)
V) \What observation confirms the property stated in (v) above? (1mk)
\il) Why is zinc oxide not used to investigate this property of hydrogen gas? (1mk)
. inc with dilute hydeochloric acid Write an equation for the
9, Hydrogen can be prepared by reacfing zinc Wi e (imk
reaction. b ,‘f_"
ﬁ’&"‘fﬁ”
in OXY | n to form an oxide ,efg' &% r
a) Hydrogen bums In oxyge Pt i

afion for the reaction-

o o begins and at the end of the
ot be taken before sikuston B0 (2mks)

ith dilute

. ent R does not react with di
- ids but not with - - old water. Amange {he four
g) Element Q reacts with B 55 pir ide. P reacts with c0 ' (2mks)
acids. Elements S displaces ©f <jarting il

elements in order of their reactivitys

(i) Write an equ

i) State two precautions that mu
combustion.

: Page 133
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10.Study the diagram below and answer the questions that follow

Dilute
sulphuric{V1) acid

] _ To filtes
Funnel Pump
sy

U-tube containing Burning
calcium chloride hydrogen

Zinc granules Cold water Liquid condense
a) Write equation for the reactions taking place in the above set up (2mks)
b) Explain how the identity of liquid in the test tube may be done (2mks)
c) Describe the purity the liquid can be determined (2mks)

d) With a similar arrangement ,name another substance that can used to replace calcium chioride
(1mk)

e) Whatis the function of suction pump (1mk)

11. Study the diagram below and answer the questions that follow

|——— Drygas Y

Dil HCl

Solution X

Zinc granules

(a) Justify the method of collection of the dry gas (1mk)
(b) Identify solution X and give its purpose (1mk)
c) Write a chemical equation for the reaction in the round bottomed flask (1mk)

%
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. the following statements

(. Fﬂ‘?’t does not react with dilute acids
(2mks)

s preferred 1o magnesium in preparation of hydrogen gas (2mks)

i polassium, sodium, calcium and lithium should never be used to prepare hydrogen gas ~~ (2mks)

4 i (V) acid not used lo prepare hydrogen gas (2mks)

13.(2) Hydrogen can reduce coppers Oxide but not Aluminium oxide. Explain (2mks)

(c) When waler reacts with potassium metalthe hydrogen produced igntes explosively on St

of water.
(i) \What causes this igition? (2mks)
(i) Write an equation {0 show how this ignition occur (1mk)
14. Study the diagram below and answer {he questions that follow.
hydrated N
coppenit i |  combustion tube m
l“Th:hiCuSO‘.EH,D] combustion tube ]
=T =] ERE ‘I__]_,_._——ﬂ
@S\ T 1= - =] o |
i
Ml el :ﬁ iron powder  heat  oxido
fce + r
sodium___|
chloride
liquid W,
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2 State and explain the observations made the observations in tube 1,combustion, tube | and

combustion tube 1l ( ﬁmks}
b. Write equation for the reaction for the reaction occurring at combustion tube Il and ||| (1mk)
c. give areason why ice is mixed with sodium chloride (1mk)
d. describe how the identity of substance W can be determined (1mk)
e. describe how you can determine if liquid W is pure (2mks)

15. Study the diagram below and answer the questions that follow

zinc

a) Wite equations for the reactions that occur at A B and C (3mks)

b) State the observations made at tube B (2mks)

%
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c) Explain why excess hydrogen is buned (2mks)

d) Give three uses of hydrogen gas (3mks)

¢) Give two reasons why hydrogen is not used as a fuel (2mks)

16. Use the information shown in the diagram below to answer the question that follows?

Metal oxide P
z
I e
Hdrogen gas T .
Heat
(i) Explain why it is important to pass the hydrogen for some time before lighting it at point
Z (1mk)
(i)  Write an equation for reaction that takes place when hydrogen bums at pointZ .(1mk)

17. When hydrogen gas is passed over heated lead (II) oxide a reaction occurs. The diagram below

shows a set up that could be used for this reaction.
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7x6 XIn A+ > W ey w P

Lead (1) oxide
Excess hydrogen

4
: . burning
Dry hydrogen ’

Heat

(a) What observation would be made in the combustion tube? (2mks)

18. Study the diagram below and answer the questions that follow.

Dilute
hydrchloric acid

Zinc granules

-~

Write an equation for each of the two reactions that take, place in the experiment represented by the
diagram above (2mks)

19. The set —up below was used to prepare hydrogen gas

Zinec —40

3) Complete the diagram to show how a dry sample of hydrogen gas can be collected (3mks)

B

I

Wd
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b) Write an equation for the reaction, which takes place when hydrogen gas burns in air (1mk)

20. A piece of phosphorous was heated in excess air. The product was shaken in a small amount of hol
water to make a solution. The solution obtained was found fo have a pH of 3. Give a reason for this

Ubsen"aﬁﬁn. {2‘."]{5)
91. Sodium hydroxide can be prepared by the following methods; I and Il.
Q | Sodummetal  coldwater  Sodiumhydroxide + Hydrogen
= Il. Concentrated process A Sodium hydroxide + chlorine + hydrogen
Sodium chloride
a) Name one precaution that needs to be taken in method 1. (1mk}.
b) Give the name of process A. (1mk)
(1mk)

c) Give one use of sodium hydroxide.

22. In an experiment, dry hydrogen gas was passed over heated Lead (Il) Oxide as shown in the

diagram below. :
& DTS v
Lead (11} oxide ) burning

State and explain the observations made in the combustion tube (3mks)
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i inium oxide. Explain ik
23. (a) Hydrogen can reduce coppers Oxide but not Aluminiu (2mis)

(b) When water reacts with potassium metal the hydrogen produced ignites explosively on the surface

of water.
(i) What causes this ignition? (1mk)

(i) Write an equation to show how this ignition occurs (1mk)

24. (a) Hydrogen can reduce coppers Oxide but not Aluminium oxide. Explain (2mks)

25. In an experiment, dry hydrogen gas was passed over hot copper (Il) oxide in a combustion tube as
shown in the diagram below:-

Copper (1)

(a)Complete the diagram to show how the other product, substance R could be collected in the
laboratory. (3mks)

(b) Describe how copper could be obtained from the mixture containing copper (Il) oxide (3mks)

25.  The setup below was used to investigate the reaction between metals and water.

() Wdentify solid X and state its purpose s
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(i) Schd X,
(¥} Purpere

(6) Wit & werd ergaitoon S Wi 1622000 Bl Grisdlissn, Vo S, (1)

77, Gy P wraes (s et DEatel INAGResium 1 o hiydroren gas was cofected 25 <hown in e
diagtam beow.

Pl mgerie mbiaees wibslorers

(i) Marme gas P
(i) et an expaion of the reaction that takes placs in the combucdion Wube (i)
(iif) Ctestez one precation necesary o the: erd of this esgeriment

7%, Witwen brgdroggen i burrt and the product cooked, the following results are obtained as showm in the
dizgyram beton.

by hpdiggatly, -
(i1) "Hlrites ths exeqution Sor thes furmistion of liquid ¥ (1mk)
(1rnk)

(b) Gives 23 chennical Yt for liuid '
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0 Jane set-up the experiment as shown below to collect a gas. The wet sand was heated before
heating Zinc granules

wet sand
/ /

a) Complete the diagram for the laboratory preparation of the gas (3marks)

(b) Why was it necessary to heat wet sand before heating Zinc granules? (2mks)

30. Study the diagram below and answer the questions that follow

Combustion

tibe Iron powder

—> Hydrogen

Eas
(a) Between N and M which part should be heated first? Explain (2mks)
(b) Write an equation for the reaction occurring in the combustion tube. (1mk)

31. Hydrogen can be prepared by reacting zinc with dilute hydrochloric acid.

a) Wite an equation for the reaction. L
b) Name an appropriate drying agent for hydrogen gas. (1mk)
€) Explain why copper metal cannot be used lo prepare hydrogen gas. (1mk)

W
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rogen hums in OXygen to form an oxide.

d) Hyd

(l} Wﬂte an equaticm for the reaction. {1 mk)
(i) State two prBCEUﬁﬂﬂS that must be taken before the combustion begins and at the end of
the combustion- (2mks)

ite an equation

{ of steam, hydrogen gas is obtained. W
(1mk)

¢) When sinc is heated 10 redness in a curren
for the reaction-

shows an experiment to demonstrate the products formed when an organic

ir. Study it and answer the questions that follow.

3. The diagram below
compound bums ina

a) Identify liquid X (1mK)
b) Describe how liquid X would be tested fo confirm its purity. (2mks)
(1mk)

c) State the role of ice-cold water in the experiment.

d) State and explain the observation that would be made in the boiling tube containing lime water.

(2mks)

33. What is the confirmatory test for hydrogen gas in the laboratory? (1mk)
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34. A student was given a test tube with a liquid X. The teacher gave provided the student with
anhydrous cobalt (1) chloride paper to help her identify liquid x. If the paper tumed pink when added in

liquid x, what is x? (1mk)

35. Write a word equation to show a reaclion between:

(i) A metal and steam. ’ (1mk)
(i) A metal and water (1mk)
36. Draw a labeled diagram to show the laboratory preparation of dry hydrogen gas. (5mks)

-

37. Explain why the following combination of reagents is unsuitable for preparation of hydrogen gas

a. zinc and dilute Nitric (v) acid (1mk)
b. lead and dilute hydrochloric acid (1mk)
c. Potassium and dilute Sulphuric acid. (1mk )

38. Below is diagram showing how hydrogen can be prepared in the laboratory and the study of the
reducing action of hydrogen.
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g
:

Drying agent M
(a) Define the term reduction. (1 mark)
(b) |dentify apparatus Q. : (1 mark)
(c) \dentify one mistake in set up. (1 mark)
i rk
(d) Suggest a suitable drying agent M. (1 mark)
1 mark)
(e) Whatis liquid Y? (
. 2 marks)
() Explain chemical reaction taking place in apparatus Q. (
(@)
(1 mark)
(i) Name liquid T.
(1 mark)
[m Give one fest of ||C|l.|id ; o3
(2 marks)

(n) State two uses of hydrogen gases.

29. The setup below was used to investigate the reaclion between metals and steam.
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——r

Magnesium/zinc/iron

Glass-wool —-@ a
soaked in *
J

waler

’
]
ﬁr

(a) State and explain the observations made in the test tube and the gas jar.

(b) State two reasons why the glass wool is heated first before heating the metals.

(c) Write equations for the reactions that fake place.

(d) Describe a test for the gas produced.

(e) Explain why sodium/calcium/potassium metals are not suitable for this experiment.

() State two commercial uses of oxygen.

(9) Explain why helium is preferred to hydrogen in weather balloons.

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(1 mark)

(2 marks)

(1 mark)
ﬁm
Coprotah
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Give WO disadvantages of using hydrogen as 3 fuel.
(h) Give

Give one advantage of using hydrogen as a fuel.
(i ©

() which property of hydrogen makes il possible to be

o 4

collectéd using the above ME

(1 mark)

mod? (1 mark)
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