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CHAPTER 1
FUNDAMENTALS OF CHEMISTRY

CHEMISTRY
“The bran ’
ch of Natural o iti erties, structure
cha science which i study of composition, prop ' .
NBes and th deals with the Y er is called Chemistry.”

e L
laws governing the changes that occurring inside the matt

BRANCHES OF CHEMISTRY

There are
Many branches in your book but here we are discussing 5 branches.

1)
PH.YS.ICAL CHEMISTRY: The branch of chemistry which deals with the laws and the
::";Clples Boverning the combination of atoms and molecules in chemical reaction and
u .
Y of physical Properties of matter is called PHYSICAL CHEMISTRY.

2) ;JanG:]NIIC CH.EMISTRY: The branch of chemistry which deals with the Stl.JdY of Hydrocarbon
| elr-denvatives with the exception of CO2, CO, metal carbonates Bicarbonates and
2 Carbides OWN as ORGANIC CHEMISTRY.
HEMISTRY: The branch of che v which deals with the study of chemistry
nd their compounds, gdnera
) minerals is known as INORGANIC CHE

i ind, quality and quantity of

c aphy, electrophoresis ang

CHEMISTRY,

ShmBI branch of chemitr
c tign involves inliving orga
li body istknown as BIOCHE

IMPORTANT TERMS

MATTER:
Anything having mass and occupy space is known
states of matter. According to latest Informatic
There are four states of matter

1. Solid o " -
2. Liquid '

3. Gas
4. Plasma (newly discovered fourth state of matter but not known commonly)

ATOM:

The smallest particle of an element, which may or may not have an independent existence but abways
» in a chemical reaction is called an atom. An atom is composed of three particles, namely,

takes place . i i
neutrc?ns protons and electrons which are called subatomic particles.
’

MOL'ECU||;Ei; a collection of two or more atoms that make up the smallest recognizable unit into
§ }rjnoi e re material may be split while maintaining its makeup and chemical characteristics. ~____=
which a pu
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If the molecule of an elem

E.g. Na, He, etc.
* Ifthe molecyle of
E.g. 02, Nz

ent contains 1 at it'
om it
s called 3 monoatomic molecyle

o ' l micm
s ns 2 a { i

molecules,

COMPOUND:

Wat - ichi
To% l:rsgilf-c()t\)l'o \Aérluch Is made from the elements hydrogen and oxygen,
). which is made from the elements sodium and chloride.

| ;E:M:IRICAL FOR . SIMPLEST FORMULA:
. e formula that lest ratio between the ato
is called empiri |

-~

MOLECULAR FORMULA:
Molecular Formu la which represents a mdlec
exact number of
COMIrOUND . MOLECULAR
ULA
Benze
Guloc 2
water ’ H=0
MO s
Molar mass of the substance is its relative®Atomic mass,
in grams. Molar mass SI unit is g/mol
e EXAMPLE
MOLAR MASS OF Na,C0;
since sodium carbonate contains two atoms of s
of oxygen. The molecular weight would be )
Na:; 2x23.0=46
C:1x12.0=12
A = 48 '
ghz:\ig add up the total values i.e,, 46 +12+ 48 = 106

therefore, the molar mass of Na,COj5 is 106 g/mol.

. iffers
MOLECULAR MASS: 4 as the mass of one molecule. Molecular mass di
Molecular mass ofa com_?z:n:nliiige‘zz;h molecular mass is measured is amu. Amu stands for

because of the isotopes.
atomic mass units.

FORMULA MASS:
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ses of all atoms in a formula unit of the

Formula mass of a substance is the sum of the atomic mas For example NaCl is available in
substance. Some compounds are not available in molecular form. Fo

ioni : r mass.
ionic form NaCl, so we can consider its formula mass and not molecula

MOLE: .
The atomic mass, Molecular mass or Formula mass of a substance expressed in grams is known as
Mole.
Sl unit is mol.
Formula
Number of moles = (Mass of substance in grams)/ (Gram Atomic mass OR formula mass OR molar
mass)
* EXAMPLE
Calculate the number of moles in 50g of each: (a) Na (b) H,O
1) MOLES OF Na
Given mass of Na = 50g
Atomic mass of Na = 23 a.m.u

FO
N&‘n Iﬁf Na = (Mass of Na in gra
f Na =2.173 moles of N

2) MOLES OF H,0

N
Giv 0 =50g

Ato 20=18 a.m.u
FORMU

Number of moles of H20 = (Mass of H20

oNOHENT™

One mole of any substance cont
stant number is called Avoga

The

FORMULA
No. of molecules= moles*Na

IONS:
lons is an atom or group of atoms having a charge on it. It may be positive or negative.

There are two types of ions
e (ations
e Anions

Cations form when an atom losses electron from its quter most shell,

+1 41
For example Na'~, K
Anions form when an atom gains electron from its outer most shell,

For example et

MOLECULAR IONS: . |
The ion that results from the loss or gain of an electron is called the molecular ion. It also may ba
positive or negative like ions. o

o Ifit has negative charge than it is called anionic molecular ion For example CO;*

o Ifit has positive charge thaniitis called cationic molecular ion. For example CH"™

FREE RADICAL:
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A free radical can be d
efined as an atom or molecule containin i
g one or more unpaired
valence shell. Represented by a DOT symbol " Ficronsin

For example H®, ¢[°

MIXTURE: ——

A mixture is a substance which consist of twa or more elements or compounds physically combined
together without a fixed ratio

TYPES OF MITURE

* Homogenous mixture. Those mixtures in which the substances are completely mixed
together and can’t be separated FOR EXAMPLE Blood, salt water

* Heterogeneous mixture. Those mixtures in which the substances remain separate. FOR
EXAMPLE Pizza, Rocks.

IMPORTANT DIFFERENCES
ATOM Vs ION.
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MOLECULAR ION

MOLECULE VS s el |
D S il 4 e ki W4’ = o ———————— R ‘) O93 ¢ ar e |\' HRES 4
3 His the sialiest p'uu. 1o of an s "‘m“'d tw B!

glement or wmpuund whicli o by J-"“"‘f _u|'e

*lexistindependently and showsalb v T A -i gl

ithe properties of thatie: umpﬂumi ' P Jrars
% ) ’ ‘Il..\. i
Hof feis ulways nuuml P b3 l\ can lmvc neg mv" "‘ POsI

A L e
',,,_._,..———v——-—"*

_{ .m, 1l uf o

* The L"Janlu: are

KNOwnN agiqns. ion is
electric - d it can
eithar be p

Elactrons in ions are paired
They are formed due to
heterolytic fission

e jons are more stable than

radicals.
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CHAPTER 2 S n
ATOMIC STRUCTURE

FUNDMENTAL PARTICLES OF ATOM:

Modern resecarch show i i

N showed that an atom consists of many subatomic particles. These sub atomic particl
oton, Electron and Neutron are very important 10 the chemists e

These particles are called fundamental particles

a. Electron:

Electron |: lncgmivcly charged particle. Its mass is cqu:;l‘ to 0.000548597 amu or
9.11 x 107" kg, Charge of an Electron is 1.6022 x 10°*
small particles with revolve the nucleus in orbits,

b. Proton:

C with negative sign. Electrons are very light

Proton is positively charged particle. Its mass is equal 1.0072766 amu or 1.6726 x 10 kg. Charge of

proton is 1.6022 x lunm‘e sign. Proton is 1837 times heavier than an electron. Proton are
present in the nucle
¢ Neutron:
‘Neu!ron is a neutral particle because it has no charge. Its magh i 0 E I.:l E
107" kg. Neutron istlf. 1er than an clectron,

on | —

Discovery of Ele -

A discharge tube i . two electrode, a sourge \
(Diagram) {M@R’Ei] [ - . L'L
Sir William Cr ritnents by passing e

at very low pr .H€o HE 3 $0-4 (-4 is power % o i

from cathode. These rays were na

Dizcharne Tube

NN . n f‘\i

Cathode ey 7000

' *-—= To vacuum pump

« HiEming
Highve'tage Generato?

eaducten of cathode rays

PROPERTIES OF CATHODE RAYS

They travel in straight line from cathode towards Anode. N
bject placed in their path.
They produce sharp shadow of an opaque 0 ; ' . o
Thez :ave negative charge and bend towards positive plate in electric and magnetic field.
i i terial cause material glow.
se rays when strike with glass and other ma ‘ N
-'::hh: (e/my) charge and mass ratio of cathode particles is 1.7588x10 coulomb per gram. This is same____=>

for all electrons, regardless of any gas in d(:.f.cha-rget;ut;ei;o-ssess N—
ical pressure indicating the
6. They can produce mechanica

O N S
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g eV
- DISCOVERY OF PROTON Jnother type of rays Were present in the
 Gold Stein (1886) observed that in addition to the cathode fatz’ode rays. These rays were named positiye
discharge tube. These rays travel in a direction opposite 10 €@ orties of these rays can be studied.
i mitted from anode. The,

;ayf' By using perforated cathode in the discharge tube the itive rays are not €
ositive rays are also composed of metered particles. The Pthe jischarge tube. When cathode rays strika

alte Produced by the ionization of residual gas molecules in l i,
With gas molecule, electrons are removed and positive particles aré P
PROPE L5tk

RTIES OF CANAL RAYS (PROTONS)

1. They travel in straight line from Anode towards CathOde'h
2.7 i in their path. s
[ Drodisgeshashadowofotject placed i TS |ate in electric and magnetic field.

3. The . ive charge and bend towards negative p ller than electron. It varies
4. e and mass ratio of positive sarticles is much smaller D .
ngit@inature of gas present inffube

e than
electron

D'SCOVE'F fn»nmom
i 21Ul ass |of proton.

Rutherford predict that atom must possess anot
Differ l/,]lt.g on this neut
disco BHIE:/. -f- nd that whe
penetrating radiations were given out. Chadwick s ' P
e i clejare called

rticle with mass comparable to atomib
Neu atiopfas follows.

nucleus with proton and include in atomic mass.

PROPERTIES OF NEUTRON
1. The Neutrons are neutral particles.
2. They have no charge.
3. The mass of neutron is almost equal to that of proton.
4. These particles are most penetrating in matter.
ATOMIC NUMBER (Z)

e The number of protons in the nucleus of an atom is called Atomic Number

e Atomic number represented by Z. The elements are identify by their atomic number
e Different elements have different atomic numbers because of different number of protons.—

In neutral atoms number of protons are equal to number of electrons, so the atomic number also
number of electrons outside the nucleus,

[ ]
indicate total

EXAMPLE '
Atomic number of Carbon(C) is 6. It mean that each carbon atom has g Protons and 6 electrons in it.
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FORMULA
Atomic number=Z =

Number of proton in nucleus = Total number of electron around nucleus
Atomic number (Z) is written as subscript on the left hand side of the chemical symbol

E.g. some other examples are as follows. Cg Li3, Og.

ATOMIC MASS (A)/MASS NUMBER

e The total sum of proton and neutrons in the nucleus of an atom is called Mass Number.
e Mass number represented by A.
~ EXAMPLE
For example, the sodium (Na) atom has atomic number 11 and mass number 23. It indicates that sodium
atom has 11 protons and 12 neutrons. The mass number (A) is written as superscript on left hand side of
chemical symbol e.g.

Mass = Number of protons (£}
Mass number
&HE HENR

Atomile number
Hugmben of pretams
o Jrom

FORMULA

P aliad

/ S'l{ V‘vé
THEORIES AND EXPERIMENTS RELATED TO ATOMIC STRUCTURE

RUTHERFORD ATOMIC MODEL
Lord Rutherford in 1911, carried out series of experiments and proposed a new atomic model.

EXPERIMENT
Rutherford took a thin sheet of gold and bombarded it with algha (n) particles obtained from a radioactive

element (Like polonium). These rays scattered from the atom and examined on a zinc sulphide (ZnS) screen.

OBSERVATION
» Most of the particles passed straight and undeflected through the sheet

the zinc sulphide screen.
. Very few alpha (p) particles undergo small and strong deflection

and produced illumination on
\________._?

after passing through gold sheet.
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h.
Avery few alpha () particles (one of 8000) retraced their pat
CONCLUS|0N

clear part.
According to Rutherford an atom consist of two parts nucleus and extra nu thatpmoSt olume
Majority of the alpha particles passed straight line and un-deflected, shows
Occupied by atom s empty
' e B i atom has a
K Alpha particies are Positively charged and their deflection indicates that the spelling of atom
Positive charge, which is named as nucleus.

; . . itivel
*  The massis concentrated in the nucleus and the electrons are distributed outside the positively
charge nucleys,

*  The electrons are revolving around the nucleus in extra nuclear part in orbits
POSTULATES

" An atoJonuI(“tively charged, dense

: These circular aths wn as orbits (SHe
i n r c'ons.
BT f¥ small as compa

DEFECTS OF RUTHERFORD AT DEL

explain the stability of an g
In Rutherford atomic model the negatively chii
path and emits energy continuously.
Due to continuous loss of energy ultimately f

dHisHnte -u> 3. iTthe revolving electron
continuous emits energy, then there would be a i
spectrum from the atoms of elements.

Gold foil

Radioactive Admic au Y I
IS Bcleys
ubstance N 5
s : Electizn shg) ~§:‘ '
T . 14.
) \ %%_ v 4
i v \ ‘g\idﬁﬁl‘z -

Deflectian screen
Lead Box

NEIL BOHER’S ATOMIC MODEL

LT : it 4
AP 3

}n‘
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. 1213 Neil Baoher proposed onother atomic model.
Tlis ataomic roadel was different in this manner thot it
chows hwo falds, first to remove the Rutherford atomic
model and second explain the line spectrum of
Hydrogen atam bosed on guantum theoary of Max
Planclk.

POSTULATES OF NEIL BOHER'S ATOMIC MODEL
®  The atom has fixed orbits in which negatively charged electron is revolving around the positively
charged nucleus.
»  These orbits possess certain amount of energy which are called shells and named as K, L, M, N shells.
®  The energy levels are represented by an integer (n=1,2,3...) known as quantum number, this
quantum range starts from nucleus side, where n=1is lowest energy level.
®  Electrons an@r rticular orbits continuously, but they are not emits or absorb energy.
®=  Whenel vq"{}ulower energy level (E1) to higher energy level (E2), it absorb energy.
= When electron higher energy level (E2)ito loWerenere it emits energy.

®  The emission or absorption is discontinuous in the
" The AEdi ngvof higher (E1) and lowef{(E2

AE=E2-E
AE = u h =1 phaton

redmis t its value is 6.63 x 10"
= St 1\ ose orhits in whi
m EEm

mvr=r
(Wheren=noo (plank§ic

LIMITATIONS OF NEIL BOHER'S ATOMIC MODEL
« Bohr's model! of an atom failed to explain the Zeem
atoms). )

= It also failed to explain the Stark effect (effect of ele€tr

» It deviates the Heisenberg Uncertainty Principle.

« It could not explain the spectra obtained from larger atoms. +1 +2 43
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electron orbits
Bohr atomic model of a nitrogen atom

e e \ electron
/ +) \:. | /

/ (' _{ : ' '
‘»'{ ".'\\ {’" 1 i
/ {
\ L
| s s
I . \ % | proton .
Ny gt ate

. ‘i |
J0IN

© EncycloFaﬂBc'

klAs' ' l
to Et h il same atomic numib
HENR 0
They have same atomic.number a) f protans,
MWropen S

physical properties due to difference in massju

Examples of Isotopes

(1) Isotopes of Hydrogen There are three isoto
deuterium and tritium.

(2) Isotopes of Uranium There are three common isoto
mass number 234,235 and 238 respectively.

(3) Isotopes of Carbon There are two stable isotopes and one radioactive isotope of carbon. Which
are shown in fig 2.22. The carbon 12 contain 6 proton and 6 neutron, Carbon 13 possess 6 proton
and 7 neutron, carbon 14 contain 6 proton and 8 neutron. Carbon 12 is the most abundant
(98.89%) isotope.

(4) Isotopes of Chlorine There are two isotopes of Chlorine wit
number 35 and 37. As shown in figure 2.23, Chlorine 35 is 75
nature.

pes of Hydrogen. These are known as Protium,

pes of uranium with atomic number 92 and

h atomic number 17 and mass
% and chlorine 37 js i
is 25% abu%
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Chapter: 3 L/ I / }/ 4/
PERIODIC TABLE AND PERIODICITY OF PROPERTIES

Q) Write statements of the following:

1. Dobereiner’s classification of! @ 3‘<\
2. Newlands law of‘L A ’

3. Mendeleev periodic law - )

4. Modern periodic law

( Short 2017, 2016, 2015)

1) Dobereiner’s classification of triads :

German chemist Do this law. It states that,

“Several groups of thre

Triad, central ele ic mass average of the ofhe
British chemist Ngwl rwarded this law. It stat@s

“If the elements are arranged in order of increasing their a

g ﬂi'r'r'nerties as the fir
3)Mendeleev periodic faw: . '

) ' 1R ] b

states t / \

. —

a periodic f

“The Properties of the elements a

4) Modern periodic law :
In 1913 Moseley discovered that Atomic number is the basic pr

periodic law. The Moseley states that, The Physical and chemical properties of the

elements are a periodic function of their atomic numbers.” )

Q) Describe in detail long form of periodic table? Or Describe periods in per'iédii: table?

A periods in periodic table : ,\ / L

" The seven horizontal lines in periodic table are known as periods. There are 7 periods in periodic table

which are:

First period (shortest period) :

«  This period contains 2 elements Hydrogen and Helium.

« Kshellisfilled in this period.

Scanned with CamScanner



Second and third period (short perlod) :

Each period contain 8 elements.

. lectrons.
In these Periods L and M shells are being filled by €

Second period contains Li, Be, B, C, N, 0,F and hies

Third period contains Na, Mg, Al, Si, P.,S, Cl and Ar
Fourth and Fifth period (long period) :

Each period contain 18 elements.
In these periods M and N shells are being filled by electrons:

Fourth period starts from Potassium (K) and ends on Krypton (Kr)-

) m Rubidium (Rb) and ends on Xenon (Xe).
=[N

*  This period contains 32 elements.

. Thanrﬂ the bottom are named a
*  Sixt from Caesium (Cs) and e
Seventh period {(incomplet
: E H tc:um (Fr)
‘ EEE

|
| -

Th|s period is consider as in

This period contains

Q) Define periodicity of properties? (short 2012
A) Periodicity of properties :

“The repetition of properties of elements after some period is called periodicity of properties.”

Q) Define the foilowing : (short 2018,2014)

NDZE A NNV

- 1) lonization energy :
“The amount of energy required to remove an electron from gaseous state is called ionization
energy.”

2) Electron affinity :

“The amount of energy released when an electron is added in the outermost shell of a gaseous
B0 5

atom is called electron affinity.”

3) Atomic radius :
“Half of the distance between two bonded atoms of elements is called atomic radius.”
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4) Electronegativity :

"The ability of an atom to attract the shared pair of electrons towards itself in a molecule is called
electronegativity.”

Q) Why ionization energy increases from left to right in a period and decreases in group?

A) Along the period:

Jonization energy increases from left to right in a period because size of the atoms reduces and electrons
are held strongly by electrostatic forces of nucleus.

Along the group:

. lonization energy the group because of addition of shells. These shells reduce the
electrostatic fo “e electrons and nucleus.

Q) Describe the tF negativity within a group a dErio

) A) Along the group: ‘ |

. |

Ingr i e'e'ibecause size of t ncrl r -

of electron “

Along the period: .
iod, electronegativity in crease infhuc i

from nucleus to shared electron pair.

Q) What are the elements of Group I-A called? Write the na
(long 2021,2016)

A) Group I-A:

This group elements are called Alkali metals. It includes Lithium, Sodium, Potassium, Rubidium, Cesium
and Francium.

Properties :

«  Their valence shell contain one electron.

«  They form univalent positive ion.

» They are highly reactive.

«  They have low melting point.
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Q) Desci
escribe the trend of electron affinity in periodic table?
A) Along the period:
e when size of the atom

ln er H . .
Period, electron affinity increases due to decrease of atomic size. Becaus
d more energy is released.

reases, i
the attraction between nucleus and incoming electrons increases an
Along the group:

dec

In grou i g .
the attract'p' etl,ectron affinity decreases due to increase in atomic size. Because when size of at}v( increases,
ion : . i
etween nucleus and incoming electrons decreases and less energy Is released:

o
" ldenti |
cintify tEgNIc configuration of the fol
N Caggys '

i€ Number

v

Chapter : 4
CHEMICAL BONDING

" 4

Q) Define the following terms: /$

Svp
1) Chemical Bond: (short 2016,2015,2014,2012)

“An interaction that holds two atoms together is called chemical bond_”

2) lonic Bond: (short 2015,2014,2012) (long 2022)

«The force of attraction that holds the oppositely charged i
ons together is called ioni
ionic bond.”

A o /
3) Covalent Bond: (short 2015,2012)

«The bond that is formed by mutual sharing of electrons between two at
oms is called a covalent

bond.”
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4) Coordinate Covalent Bond OR Dative Bond: (short 2015)

“The bond in which bond pair of electrons is contributed by one atom only is called coordinate

covalent bond or dative bond.”

¢ ionic bond. lllustrate bond formation in Sodium Chloride (NaCl). (long 2022,2013)
%/g X W

“The force of attraction that holds the oppositely charged ions together

Q) Defin

A) lonic Bond:
is called ionic bond.”

Bond formation between Sodium and Chlorine:

*  Sodium is a I-A and has one electron in the outermost shell. By losing that one
_ electron, rims n(Na').

«  Chlorine is a non metal of Group VII-A and has sev@n

one electr pnits octet.
* By gaining &he om sodium, chlorine for

B M v'o'itely charged ion${ There
C anrbﬂomc bond to for

Thus Na” a ons are j

Chlorme ctam % o g Sodmm ion .17 Chlorine fon !
|

Sedium ' ntqm 8 .
X BRRR 2,87 ?v~\”r¢v" g ifliet 288

- i -

Formation of fonic bond in Sodium chloride.

Q) What is octet and duplet rule? (for understanding purpose)

' A)Dupletrule:

Atoms to acquire two electrons in the valence shell is called duplet rule.

Octet rule:
ms to acquire eight electrons in the valence shell is called octet r

Ato ule.
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Q) Define Covalent bong. Explain Polar Covalent Bond and Non Polar Covalent Bond. (long 2012)

§ \
* A) Covalent Bong: !

“The bond that is formed by mutual sharing of electrons between two atoms is called a covalent bond.

Non Polar Covalent Bond:

The covalent bond formed between identical atoms is called non-polar covalent bond.” Example:

FigjpyH——=H:H

Int
:he above . H atom has an equal el@ctf®
between the - '

N
" “The covalent bond forme i
bond.” Exa :

00
x 1

H + o0 [

[
po

In Hydrogen chloride, Clis more electronegative than hydrogen. This causes Cl atom to acquire a slight

negative charge and H atom a slight positive charge. '

Q) What is metallic bond? (short 2016)

A) Metallic bond:

“petallic bonds are formed by the attraction between metal ions ang delocalized or

“mobile” electrons.”
OR
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»Metallic band" is a term used to describe the collective sharing of a sea of valence electrons between several

positively charged metal ions.”

HEHEHOHO ™
D0 B, D i

@@9%1;@@“

~ NHORE)

M

It is a type of dipole dipole interaction. “The interactig

ctronegative atom of other mo

®— Delocalised

atom of one molecule with ele

Example:

o o«

5 0 O
N-H O-H F-H

Q) Write some characteristics of ionic compounds? (short + long 2017,2012,2022)

A) Characteristics of ionic compounds:
“ The ionic compounds exhibit following properties :

-1 lonic compounds form crystals. S“ -
4 lonic compounds tend to be hard and brittle. ST oW,
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e )
iii. :
' The have high melting points.

i -
V. Aqueous solution of ionic compounds conduct electricity.

V. i . le in
lonic compounds usually dissolve in polar solvents like water and are insolub

. .
:onpolar solvents like ail, petrol, etc.

Q) Write some of Covalent compounds? (short + long 2012,2015)
A) Characteristics of covalent compounds :

- The covalent Compounds have following properties :

L Covalent Compounds exist as crystals like sugar, diamond.

1L They have low melting and boiling points.
. They ar Zdi niuof electricity.
V. They ar ter but soluble in
etc.
2021,2019, ZMﬂ H E

Covalent Bond
Both the bonding atoms provide electron(s)
It is formed between both similar and

dissimilar atoms
It is represented by single, double or triple | It is represented by an arrow pointing from
short lines showing the sharing between | the donor to the acceptor atom

| dne, two or three electron pairs
Covalent bond may be polar or non-polar | Coordinate covalent bond is a!ways polar

e d

Covalent compounds are u§uany insoluble | Coordinate covalent compounds  are

in water. sparingly soluble in water. 4
! ) ' _ aJ -

Difference between bond pair and lone pair:
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Bond Palr
I

Bond pair i i —
palr Is a pair of electrons that are in 5 L Lone Pair
one pair is a pai
pair of o)

bond.
in a bond. actrons that are noy

-| They are always in bonds.

ThC‘y are not i \_‘
n bonds but ca
. nf
by donating the lone aairs. orm bonds

In a bond pair, the two electrons belong to

l .
two atoms. n a lone pair, the two electrons belonp?

the same atom.

A bond pair is creat
ed due to shari
n .
slectrons by two atoms: B of { Alone pair is created due to the absence of
empty orbitals,

Chapter: 5 Jo I N
| WL STATES
orta

1) DiﬁumsﬂtRE('z'z'ls,zon) |
“The movement 0f f)a'rticle_s from @
WM@ diffus

Example:
e Perfume diffuses into the air.

e Smoke diffuses into the air.

2) Effusion:
«The Effusion is escaping of gas molecules through a tiny hole into a

space withlesser pressure.”

Examples:
o Leakage of air through tyre hole.

hrough gas balloons.

o Leakage of heliumt

3) Pressure: .
nit area i1s called

« The force exer
' pressurc.”

ted by gaseous particles per

Formula:
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Pressure =
Force/AreaP =
F/A=N/m*
Unit: Nm ~? or Pascal (Pa).
4) Compressibility :
“The capacity of something to be flattened or reduced in size by
pressure is calledcompressibility.”

5) Mobility :
“The ability to move freely is known as mobility.”

6) Density '
“The Jlsl“actness or closeness.g

defined as mass per unit volume.”

For n:
| UniI /Rj
Q) ‘MIBE!\! !lso write its
Wsed thi

Statement:
“The volume of a given mass of a g&
at constanttemperature.”

s called density.” OR “Itis

Mathematical expression:
; . . .
According to B(l)yle 's law, the volume of a gas decreases with the increase of

pressure, so,
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At initial pressure,At final pressure,

Combining both equations,

PV=K

PoVa=K

P1Vi= PzV

Q) What is Cldeulvulso write its math
A) 3\ - "“ -
In 1787 E tist J. Charles Propos

Statement:

“The v as is directly p
thepre
~ Mathe - =

ccording to Charle’s law ratufge

At initial

temperature,¥.

L=K/
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Ty

At fing)

temperaty re,
Y. =k
T,

Combining both equations,

Vi=v,T

1 T, )
Q) Wi, ation?\./s'\ Liune”
A) E rt 2017,2016,2012)

he process by which a liquid

Factor aporation ;
Greater the surface are:

®* Q) Whatis Boiling point?
A
- (Short 2016 2614,2012)

“The temperature at which vap(

atmosphericpressure is called boiling

Factors Affecting Boiling point:

¢ Atmospheric pressure: Boiling point increases with increased atmospheric pressure

® Nature of liquid: Polar liquids have high boiling point than nonpolar liquids.
© Intermolecular forces: Boiling point increases with strong Intermolecular forces and
decreases with weak Intermolecular forces.

Q) What is Freezing point?
~~—0V0 7
A) Freezing point: ( short 2014)

“ The temperature at which the vapour pressure of liquid state becomes
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equal to the vapourpressure of its solid state is called as freezing point.”

k Q) Explain some types of solid? -\
A) Types of Solids:

There are two types of solids which are:
1) Crystalline Solid: " S\ el

“The solids in which molecules are arranged in three dimensional

geometrical patternis called Crystalline solids.”

Exampl
2) Amoern I‘" SN waaneel>

« The solids in which molecules a
patterfﬂ n:morphous solids.”
Example®Pla r, Glass, etc. ,3

»~MORE!

EEE
llotropy:

.« i 3 ingmore than
allotropy.”

Example: The allotropes of carbon include, Diamond

1) Graphite
2) Graphene

3) Fullerenes
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So ICALS
LVED BOOK NUMER —
Data:
L Convert the following units T(k) = 780X
19) 100¢ctax (o) 150°C ok () 780kt0C  (d) 1700 °C TC =?
(3)  1p00%c oK Calculation:
We krow that
Cara: Yo = (Me-273
f‘: =1ac¢ Therefore,
kj a2 c = 720-273
Calculation - WrE R
We krow that . '
N (Mx = (Tj°Ce2
‘herefore,
Mx = 100+ 273
= 373K
Cata:
TC=150¢C
Tia) = 2
Caleulation
We know that HEN

s from 50.5 to 120 em’ while
+ ro f the imitial
inerefore, bl temperatyre f the |

! Calculations :
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n.
By Using Chartes’ 1aw equat®
v, V.
T
vi
or T B v,
By putting the values 36720
(306 . —
. 120+ s 205
T: —'—"‘90‘5
L = 405.74K

or (T)C= (MK - 273
@rc = a0sm- 27

(e = _Ans

. ressure. What is the fing|
3 A 78ml sample of gas s heated from 35°C
volume? .

Solution:
Data:
ata 0
T = 35°C
5
T = 80°C
v, = 78ml HEN
Calculations :
By Using the equation:
Y, u
T
or V, = ﬂ .
T,
By putting the values in equation
c
v, = 78 x 353
308

v = 89.39ml | Ans.
The volume will become 89.39 ml, which shows the increase in volume with 1aising the

temperature.

9

A pas oceupies 3 volume
{1 atm), when pressur® i in

the new volume?

Solution:
Data:

40,0 dm’
P = 1atm
p, = 3am

of 20.0 dm' at
creased up to 3atm unchanped temperature wha!

41

standard temperature (0°C) and pressure
¢ would ne

mm. If the
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@ is 15 litres. if the pressure |
il the yolun
atm am

The pressure of a sample gas 15 8
al
feduced ta 6 atm, what is the volumes

Solution:

Data:
Vi = 15 liters
Py = 8 atm
P2 = 6 atm
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Chapter: 6 43

SOLUTIONS

- Important Terms
1) Aqueous solution: (2022)
“ . . . .
An Aqueous solution is a solution in which the solvent is water.” ¢
' - Coeg,
Sugar in water,salt water, etc.

2) Solute:

«“ . : H : 1
The component in solution which is present in smaller amount is
called solute.” e.g,

Sugar, salt, etc.
3) Solvent:

[13 . . . . .
Jm“nt in solution which is present in larger amount is called
s B

Water, etc.

4) Satur ﬂ; (2012)
~ “The solution which cannot dissolv

tMnnnsEIT wrated solufio
S s (2012)

“A solution w ains le

““'Fi-

perafure is calle
6) Supersaturated solution: (2012)

“A solution that can dissolve
saturated solutionafter heating is called Supersaturated
7) Dilute solution: '

“A solution which contains small amount of solute in a large

amount of solvent iscalled dilute solution.” Like adding water to milk.

8) Concentrated solution:
«A solution which contains a large amount of solute in a small

amount of solvent iscalled concentrated solution.”

Compiled By: MISS TAHIRA ABDUL RAUF
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“Concentration is the amount of s
or solution.”

Unit: g/dm 3

sent in @ giVen amount of solvey
Jute pre

Formula:

Mass of solute in gram
S SRS Volume of Solution indm’

L“i‘m IN
Itis concentration. It cantbh
ercent: (% m/m)
i ss of solute dissol
i =

ercent solution (—— )%
m

e Mass by volume percent: (%m/v)
It is the mass of solute dissolve

¢ Volume by mass percent: (%v/m)

It is the volume of solute in cm * dissolved j in 100gm of solutl.on

P NI P NEr et wrd EE S SNAY MW WY SWEE YRVERw A et e e m e L

~a

percent of the solution (-Y- ) = Volume of Solute({cm’)
m Mass of solution ()

x 100

e Volume by volume percent: (% v/v)

The volume of solute in em * dissolved per 100em® of solution, -

C iled By: MISS TAHIRA ABDU RAU

|
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Percent of the soluhon(!) _ _Volume of Solute (cm')

Volume of Solution (cm') el

MOLARITY: (2015,2012) /
“1tis defined as the number of mt;les
solution.”

solute dissolved in one dm * of

\

Denoted: by “M”
Unit: mol/dm ?

Formula: \
\
Mol }
. \)v{ne of solutioni

solute =

Number of moles of .
MuBDE"' molar mas§ ¢
A0 J@iBnTh dm :

Molar mass ¢

% WA !
SOLUBILITY: (2018,2016,2015) \
’ b \

« It is defined as the maximum ,qualiﬁty of solute that can be dissolvec

saturated solution at particuiar temperature.”

100gm of solvént toprepare
\ !

Factors Affecting Solubility: (2018,2016) |
, \ |

\

. Temperatu/re . Solubility is directly proportional to temperature in solid and liquid.

Solubilityincreases with increase in tempe\r:ture as hot water molecules have

greaterkinetic,éergy. For gases, solubility decreases as temperature increases.
/ - ,

préssure of gaseous sulistance increases, its solubility also

e Pressure: When the

4 P47
increases.This is not applied to solids-or liquids.

Compiled BY: MISS TAHIRA ABDUL RAUE
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» Means that two

ulike o dissolve " like

kely t0

olubilityl have more solubility than

s eOf
*  Like dissolve like rule: PrinciP forces |

_ ecul
substances with similar Intermo!

unlikesubstances.

~ Gik muneet®

SUSPENSION: (2017 with four examples)

fsolute and solvent in which

. re 0
(tu ettle to the bottOm after

¢ —_ . s m
‘A suspension is a heterogeneo!
» These PAT

ticles §

solute particlesdo not dissolve

sometime,

ud in water

: Eﬂ‘ﬂ

4) Sand particles in water

Mlﬂ ¢“of gases then v
(2022 reasoning)
Ms nanie

etc. Nitrogen gas makes up almost

Nitrogen gas is present in large a
solvent in air.

Important Differences

Difference between saturated, unsaturated and super saturated solution

Difference between solution and suspension (short 2016,2012,2016 long)

Compiled By: MISS TAHIRA ABDUL RAUF
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L) b} q" nn h'
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(AN Tll,}il.‘ryl\«ftl dissolved at particul |
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sqeived than
] 1 ol |
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he solution has high The solution bas Tow The dolut
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LE |

(.om'.entr:ntmn

{”7'\{]“”(}1 (", ‘;"Il l!il)ﬁ.

sThere is No forn

saturated 5ol ginn

<olution.

ontainet.

lso. no precipitation There i

sation of There is also.
pracipitetior a

!’.»HT\(M.»,(-

"'! .."'Q l’J'I

wttom at the bottent of ¢
y ’ Y of container

precipitation at the

of containe!.

A salution !,mm)

dm'n .é/u’ip’.‘ (

A solution 'n(r'n"()

solution Hovmr] amount of
: amount then ')f‘; 9 gr

arl 205 9 grant per.
wm 20__(_::5 the sl per ! W00em ot
sdtum'md /QC is; the ‘exam

4 'D :.A
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o
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O, A solution _of  NaOtl has % Aoy

3 iy ' N toseen sabs W 1

1y I e aleclakic fhoe  tnost b NaoH "-‘:“A ;5{{1( p. io\:‘:\mn_o(*__i
- -\ v AR S uhm

v,

ho};a - 3 R AL (4 P
et L Ll

(™ t “\I[ 5
\.’L‘\\An sl __,_1 \n‘ e , i
* Wolar_ithas. of Mactt = aalead =Un. 5/» T
oMot bt NaOH = P e s ‘
Calculabiomw:- o IS 8
, ‘?‘oh\ﬂtf“" o h_/.\-_ ,._f=7;_“'{"k D N ~~.1 i - 4‘
| s o oF 2o Vet cF_ackubien(de)

Mass of solute
Molar mass of HCl
Volume of solution

Molarity (M)

it
“J

FOfmula: {oo vt ate !
Mass of solute

Molarity = Molar mass of salute [g)  Volume of <

1000

olution {em?)

Ee)
Calculation:-

4250 ., 1090
Molarity = 36.5 g/mol 30

‘TM mole/ dmj

Malarity

Scanned with CamScanner



i _ vegrimand

|
!
i
!

A sClunign ol pot
(I\Ll) N water
Solutigg M mol/dmt.

Solulion:

Data:

Muasy of solute

Molar mass of KCI = 39.09 + 35.5

Hluuon =100 cm’
J r

Molarnity

FOR-

Malarity

B Ma[m

i i
h’la«vx ‘x“‘ I\F\OH 2.7 4 i : P el L RO St -
_C.«a..l,c.uiahan; N Tonlt : E o ———— A
R s, .f"'[o(mnfa "ﬁ'(auu _.:ﬁ tg[,-!_!_.“ it ok I E T RGO, SN ¢
e e - .,ynn\u’ Lu. uf* saluke 7'**“]'—‘—* IR,
g o e s ! g e ’ . : VQ\“‘N‘EL“OF ‘Qlul'\oh(c\m‘\
R IKIRAIEEE + b {“'7 f"‘!Fr‘l'\ __" _Mac 7(\ x4 ! i S e S
B - . | 14 . e S U
Mam et l‘(ac'H %26 XUg x4 , e SO Al ARt
53 | 7-2 %4 ‘
5 S+ . S T Py 1"3",»"-’*—‘-" : e e T
- ———— s w.‘ﬂ

assivim chlonde was pre lUOCm
and making the volume up 10

sium chilcnide

. (/f p(,td
lving 2.3 6

a )
parcd by g Find the concentration of the

= 258

= 74.59 g/mol

Mass of soiute
Malar mass of sofute (g

25g 1000
——— x
74,59g/mal

= 0 335 mole/ dm’

"

o if b, CE ,‘ '
&) .4CL~v\ o —————an
,“M} o8 _Naoll - Hoa ol -
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Chapter: 7

ELECTROCHEMIS
Important Terms : STRY
Gl mwne_ers N

N
1) Electrochemistry: (short 2014)

“The bra
anch of chem; 'hi i
emistry which deals with electro chemical reactions
it |

clectrolyte .
yte andelectrochemical cells s called electrochemistry,”

Or

energy alenergy into electrical.”
2) EleCtrJurulent: (short 2015,20
“It is the weight of the substance ¢
one cofﬂ ectric charge is passe
3) Electrolysis: (Short 2017,2014)
, emical reactip
Ml“ HE!!:‘!-Ih a substancg.”
4) Electroplating: (long 2022,2
Me surfc

is calledelectroplating.”

5) Faraday: (short 2015)
“Quantity of charge which deposi
weight of a substanceis called 1 Faraday.”

1 Faréday= 96500 Co_u!bnTb;

-
Q) State Faraday’s 1% law of electrolysis and explain it. (short 2022,2017) (long
2052017 S emasie

A) Faraday’s 1% law of Electrolysis: AT

Michel Faraday, a British chemist proposed this law.

Compiled by: Miss Tahira Abdul Rauf
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S‘ﬂlt‘mcn(; P clectrolysis is dil‘cctlypropwr
Jectrode duriis i
tanc

o o lyte.’
he electrofy®™

t untof substance that is (lcpositctl a

0 S
1 the “uantity of electricity passed through t
athemagieg) expression,

WoAxt
sz‘i[ .‘-.‘. ‘.
Or

e Liperated at the electrade,
" this equation,  w = weight of the substance deposited Of ‘
= Time in secon
A = Current in Ampere  and L Tim

Ampere (A) x time(t) = Coulomb (C)

. . l
UGIN belent  then W = 2 (Electrochemical equiva ent?/f/

Q) Stat ’s 2" 1aw of Electol ﬂ
2019,2012)

’A) Faraday’s od

aw of Electrolysis:

: 1"1'3ritish che
State EEE
“The amount of dif : |
Wh diffe

their chemical equivalent masse

For an element, ,

Equivalent mass = Atomic weight
‘Valéncy
Example:

Chemical equivalent of Al
=H = 9g

Q) With the help of a labeled diagram, explyi, the constryctigy and

ivorking of a lead stgx;g&lg?\gery. (long 20 13)

. e
A) Lead Storage Battery: oA

Lead storage battery is an example of secondary cell in whicl licanical
1 chemica

com i . 3
Piled by: jvjss Tahira Ahdul Rauf
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changes can berey
Construction:

It has several i
s voltaic cells
. Sc i i
oxide PbO; which e m"m((lll;n;‘cllcd i series. If contains lea plates which sery
. . ) ' * i ’E
sulphuric acid H,S0, 1ese clectrodes are immersed in electrolytie ‘mlu:" anr;(lcaml lead
. LS 1on of dilute

ersed,

Working:

Chemical ch i
anges i i
ges during charging and discharging processes can be shown as
- ' =

P Dische ]
BHPOO:+2H50, T opiso. 4o 0

=3

Diagram: Charqe

Dilute F 0 n
- sulphuric aci

v unsroT

~

Q) What is an alloy? Write names of alloys
- 2016)

A) Alloy:
“ Alloy is the mixture of metal with metal or metal with non metal.”
Alloys of Copper:
1) Brass: It is an alloy of Copper (Cu) and Zinc (Zn).
2) Bell metal: It is an alloy of Copper (Cu) and Tin (Sn).
3) Bronze: Itis an alloy of Copper (Cu) with Zinc (Zn) and Tin (Sn) /

/

Q) Write advantages of electroplating? (long 2012)
Advantages of Electroplating:

Compiled by: Miss Tahira Abdul Rauf
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JC & IR tings for decorative purposes,
al coa 3

: ired met
Itis useq ¢ coat metal surfaces with desired

It saves metal surfaces from rusting.

It saves metals from corrosion.
Italso gives lustre or shine to metals.

are they classifieq»

DXplain what ar lectrolytes and how
(long 2021) Vhatare electrolytes and non €

A) Elﬂﬁn.ﬂ.lxm

13 o . Cond
The substance which contains free moving ions an d

uct

bt ¢
lectrlcnty Is called anelectrolyte.”

Types of Eleﬂﬂlu
* S : Electrolyte that dis§o
aq | ‘

ien. E. G. HCI, KOH, Nacl,
* We r@iyte: Electrolyte that do

Q) Define Oxidation by three differentiys o SUi e example for each.
(short 2015)

A) Oxidation :
e Oxidation may involve introduction of oxygen. E. G.
C + 03 - - -> CO; (burning of coal)

e Oxidation may involve removal of hydrogen. E. G.

N, H; + O, --->N; +2H, O (removal of hydrogen from Hydrazin e)

e The electrochemical reaction in which atom or ion loseg electron ang its

oxidationnumber increases is called oxidation reaction, E. G.

Cu ———> Cu *42e”

Compiled by: Miss Tahira Abdul Rauf
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Q) How can a steel spoon he clectroplated with chrnmm
~(long 2022)

A) Chromium plating on Steel spoon:

m? Explain with diagram.

chromium plating.”
Construction:

« The process in which chromium is coated cletrolytically at the surface of other metal is called

Acidified chromium sulphate Cr; (SOy 3 is taken as electrolyte.

Chromium metal serves asanode and steel spoon is used as cathode.
wWorking:

Following chemical changes take place in chromium plating.

Reactidnm:
ReacttoFmde‘
Diagram:
MORE!!!
] I .I o

Cr;(SOd)y_,,,,, —— ZCI' u-)+350. -

o i e o e o
___..___.~—

l-\*(owmm* P

»41-1 2 -
s o i) ” 1 —
e e i pemstify. - )
. - i 1 ) s 2! { - -
e e i B | e '
o ’ tost ! e}
B P B iy =
- ) I
- \ ISR ‘ s
A E ' - ~>
‘‘‘‘‘ y - 4
RSB L
S -~ R a Abdul Rauf
i oy ; r
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Add'itmn of oxygen

Removél of Hydrogen

B

Loss of electron by a substana_

v A A T

2 I sp—— RS

A mineral water bottle contains 28 mg 0f calcuum in 100

concentration in g/d i’
Solution: “
Data:

-

2 28
Mass of b 28mg-mg,

Volume of salution = . 100 cm’ L |
' |

““MAOREL!.-

A solution of 20 e’ of alcohol is dissolved '

.

concentration {v/vj of this solution.

Solution:
Data:
volume of salute = 20cm’
Volume of solution = B0em'
Volume / volume percent = ?

! A elﬂo
V'NCrease in OX|df|t|on numbu' of - Decreas® .t i o8
_asubstance | qubstance | Lo
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Percent of the solution | v - volume of Solute (cm’)
\'
volume of Solution (cm’) ’

20
—x 100

80
= | 25%

Thus the concentration of a solution is 25% by volume,

a0 cm’ of 0.3M so'ution?

Solution:

Data:E u.n
olari :
pans w = 200
M arn us'dium hydroxic
fute ?

Mass of so =

i

ormula:

Molarity = ol

Calculation:- '
Mass of Solute 3 1000
0.3 = 20 200

0.3 40x 400
Mass of solute = -—“1'6‘56"

u

auf

compiled by: Miss Tahira Abdul R

Scanned with CamScanner



61

Chapter: 0g

B

|

I

|

|

|
-
] -
| E
|
|
|
[ 1

i 3

Tend to lose I
ose electrons in [ Tend to gain electrons in

and electricity

hatare halogens? Also write its characteristics.

Q) W, :
%ﬂ*—-w Idam H
. e. Halogen is a Greek

o Halogens are the elements which belong to group 7A of periodic tabl

word which means “salt formation.” As they are helpful in generating salts with metals.” Elements :

Fluorine, Chlorine, Bromine, lodine and Astatine.

Ch?ristics.\_/ avhb W

They have seven valence electrons.
They have high electronegativity values.

e
V}They ate highly reactive.

:/ They cannot exist as pure elements in the environmen
They have low melting and boiling points. Compiled by: Miss Tahira Abdul Rauf

t due to high rate of reactivity.
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ﬂnan (IIA) graup
zation energy-

‘/Thcy arehoghly réacﬂve

elements due to low Iém

They fOrm monovq‘ent cation(M’)

\/The?' lmmethtely torr{ash in air and form :
- metal oxsde K+O,—-0K0 1
igleat ' with hologens :

Q) Write chemical formulae of the following comp

' i.  Caustic Soda: NaOH P e

“‘_ii. Sodium Nitrate: NaNO;
iii. Ammonium Chloride: NH,Cl
iv.  Table salt: NaCl

v.  Baking Soda: NaHCO;
vi. Soda Ash: Na,CO;

Q) Write some properties and uses of Sodium?

A) Properties of Sodium:

" e Itis a silvery white Alkali metal.

Lizte ¢4
P || "“J'; %
, 4:&1"?}”‘“&#

chve thon (1A) group
o h gh ionization energy.

- glent cation(M™)

They fdr m di

o Itis very soft and can be cut with a knife due to weak metallic bond;
ing.

e It hasashining surface.

Compiled by: Miss Tahira Abdul Rauf
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Sodium reacts with halogens to form halides.

It also reacts with sulphuric acid to form hydrogen gas.

Uses of Sodium: J 0 I “
e i f

e |tisusedin detergu paration.

e |[tisused as sm
e |tisused

qves yello

as reaucing agent lggactl itanium.
TREE]
. — [
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