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Atomic Models
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ATOMIC MODELS

* According to Dalton’s atomic theory, an atom is indivisible
and indestructible.

- Sleed & ATV RAQT & HIUR, TAT0] Jfasmsa 3 afaameft 2

- But after the discovery of subatomic particles (electrons,
protons and neutrons), various atomic models were proposed
by many scientists to explain their arrangement in the atom.
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THOMSONS MODEL OF AN ATOM

- He proposed that an atom consists of a sphere of positive
electricity in which electrons are embedded like plum in
pudding or seeds evenly distributed in red spongy mass
in watermelon.

. Iogid YEAad a1 ff AT 4aTcAs RQedd & v Mo @ Fa1
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* The radius of the sphere is of the other 102 cm which is
equal to the size of the atom.
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- Although Thmoson’s model could explain the electrical
neutrality of an atom but this model could not satisfy
experimental facts proposed by Rutherford and hence was
discarded.

» AT YA FT ASH WA b faqTa 3erdierar fr saredr 3
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RUTHERFORD’S MODEL OF AN ATOM

(a) Rutherford’s Alpha Scattering Experiment :
IGIPIS T HEHT JhIoted TN

- A beam of alpha -particles (He2+) we obtained by placing polonium in a
lead box and letting the alpha particles come out of a pinhole in the
lead box.

- %I HUI} (He2+) HT T fHor T & Th 973 § ANfIdT T@HT JT
a%ww%eaa%ﬂ;wﬁm@wmmmaﬁl

- This beam of alpha-rays was directed against a thin gold foil (0.00004
cm). A circular screen coated with zinc sulphide was placed on the
other side of the foil.

- 3rewT fRIo &t Ig fhIor T gael T Y 9ot (0.00004 AHY) qX AT
s o1 1$%Wmm#m%m%ﬂwﬁﬂéeﬂl




By: Kanchan Sharma )(.‘b %

Rutherford’s Gold Foil Experiment Observation Interpretation

4/I Most o particles fravel } The atom is mostly
through the foil empty space
undeflected

Some o particles are } The nucleus is

Detector deflected by small positively charged,

angles as is the o particle

Beam of & particles

particle travels back most of the atom’s
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from the foil mass
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- About 99% of the a- particles passed un-deflected through the
gold foil and caused illumination of zinc sulphide screen.

. FIHIT 99% a— FUT T T Teell ¥ T RAART g0 91 717 3%
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* Very few alpha particles underwent small and large
deflections after passing through the gold foil.

. ?ﬂﬁaﬁqﬁﬁ@mﬂ;aﬁaﬁmmmﬁaﬁaﬁ?ﬁ
a%tlwirlzl

- A very few (about 1 in 20,000) were deflected backward on
their path at an angle of 180°.

.+ §gd HH_(SIST 20,000 H A 1) 379aF 9T & 180° & HIT T NS Y
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(b) Rutherford’s Nuclear Model of Atom:
TEIHIS FT GIAT] AT

- The atom of an element consists of a small positively charged
“Nucleus” which is situated at the centre of the atom and
which carries almost the entire mss of the atom.

- Y ﬂ:qmrurﬁr mwmﬁamﬂw S
aﬁmgagﬁ e’lr-lT%aﬁT qIATI] & Wq’\f%aﬁ

- The electrons are distributed in the empty space of the atom

around the nucleus in different concentric circular paths
(orbits).

- Solgeld AMAS & IR AT WA & Rad TaaT # [_ffier Gofead
Jedl 94T (F&T3) & faaRa #a Bl ¢
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- The number of electrons in the orbits is equal to the total
number of protons in the nucleus.

: ;gagﬁmmﬁmm#maﬁmmﬂ;w
|

* Volume of nucleus is very small as compared to the volume of
atom.

s mmmm$maﬁr§wﬁa§3mm%l

- Most of the space in the atom is empty.
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Drawbacks of Rutherford’s Model of an atom:

* Rutherford’s model could not explain the stability of an atom.
- TEIDIS FT Al GATY F1 FUdr $r sqrear 7@l FT qF|

- This is because when a particle is moving in a circular orbit,
it undergoes acceleration.

- ¥GT gHAT § FAIfF 9 FIE FT JedHR F&T A gAar 8, df 37A
caoT 3w+l gl gl

- During acceleration charged particles would radiate energy.

* TAOT & R 3mafAd or Far st F3En
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electron into the T
nucleus

Fig. Spiralling of an accelerating electron
into the nucleus with progressive loss
of energy 5
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- Thus, the orbit of the revolving electrons will keep on

shrinking or becoming smaller and smaller, following a spiral
path and will ultimately fall into the nucleus.

godeldll ST FHall Hqel T T HTAIOT FId §U
%ﬁﬁ’tma’lﬁg’mﬁ@?ﬁaﬁtm ATTRE & P smeet) g

- However, this actually does not happen and we know that
atoms are quite stable.

- grellieh, dTEad ¥ AT 181 gIaT ¢ 3 &7 Sera & foF AT Freh
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BOHR’s MODEL OF AN ATOM

- Rutherford’s model of the atom was unable to explain certain
observations with regard to the atom i.e. stability of the atom
and the occurrence of the atomic spectra.

e Yy
= R 3¢ AT Fae S Tee, #1 Sareat A A e

* Neils Bohr accepted Rutherford’s idea that the positive charge
and most of the mass of the atom is concentrated in its
nucleus with the electrons present at some distance away.

- dAleqd IgT ¥ WIHIS & 50 AR A TdheR Far & 9THATT7 9]
SATcH® T 3T ITARIA geTATT 3qd ARG A Higd SE )
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Bohr’s Atomic Model

N Orbital

\ M Orbital The different orbitals (or shells)
have different names and
energy levels. The further from
. the nucleus, the higher the
L Orbital oGy

\ \ K Orbital

__-/

> Increasing orbital
energy

Photon
emitted
with energy

Electrons can jump between
orbitals. When this occurs, the
electron takes on the energy of the
orbital that it is in. If an electron
jumps from a higher energy orbital
to a lower energy orbital, that
energy is released in the form of a
photon.
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- Electrons revolve around the nucleus in well defined orbits or shells,
each shell having a definite amount of energy associated with the
electrons in it. Therefore, these shells are also called energy levels.

o sawr-r & gRI AT 3T SITEN L T AT _HR A gAG &, 9P
w mﬁgaﬁﬁﬁaﬁw mdaqa?’rﬁ%lgﬁw,gs?rﬁeﬁ%ﬁﬁ

- The energy associated with the electrons in an orbit increases as the
radius of the orbit increases. These shells are known as K, L, M, N etc.
starting from the one closest to the nucleus.

o :ﬁr [ A& ST FAT H&T FT BT dga & 1T 98T &1 3T el : K, L,
T H ﬁwm%a’ra@*?aﬁﬂﬁsar X gid gl

- An electron in a shell can more to a higher or lower energy shell by
absorbing or releasing a fixed amount of energy.

o Wam:ﬁfw?m?r” ve AfRad AEr & FT & 3aMW»T I1 AFT FF 3T AT
5T FoAT Ol & ST T gl °
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- The amount of energy absorbed or emitted is given by the
difference of energies associated with the two energy levels.

- ANMAT A7 3T FAT A AT & FAT T A S FABT F HK
¥ & STt B

- Energy absorbed, AE = E2 - E1 = hv
- Energy emitted, AE = E2 - E1 = hv

- Where h is Plank’s constant (h = 6.62 x 1034 Js) and v is the
frequency of the radiation.

gﬁhﬁ#m%(h=6.62x 10-3¢ Js) 3R v Rafesor #ir smgfea
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PERIODIC CLASSIFICATION OF

ELEMENTS
* There are total 118 elements in periodic table.
* DEVELOPMENT OF PERIODC TABLE:
- Dobereineir’s Traids Law | STaifaaT &1 P& &1 @aH
* Newland’s Law of Octaves| Fﬂ‘\ﬁ's' HT 3SCh &l AIH
* Mendeleev’s Periodic Table |:ﬁ€$ﬂa T ATad FROf
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Mosel%s Modern Periodic Table

HE $I AYfAF 3T FROA

1 18
1A VIIA
1A . . 8A

1 Periodic Table of the Elements
H 2 13 14 15 18 17 H e
Hydrogen 1A Atomic A IVA VA VIA VIIA Helium
1.008 2A Number 3A 4A 5A 6A 7A 4.003
3 4 5 6 7 8 9 10
Li Be Symbol B C N O F Ne
Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
6.941 9.012 Name 10.811 12,011 14.007 15998 | 18998 | 20.180
12 aone e 13 14 15 16 17 18
Na M g 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar
Sodium Magnesium ne IVB VB ViB viiB (— Vil ﬂ B [1]:] Alurinum Silicon Phosphorus. Sulfur Chlorine Argon
22,990 24.305 3B 4B 58 6B 7B 8 1B 2B 26,982 28,086 30.974 32066 | 35.453 4 39,948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 '35
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Potassium Calcium Scandium Titanium i Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Kryptol
39.098 40.078 44,956 47.867 50.942 51 996 54.938 55.845 58.933 58.693 63.546 65.38 69.723 72,631 74.922 78972 | 79904 | 84, 798
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 '53 |54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Rubidium Strontium Yttrium Zirconium Niobium y Techneti| i Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
85.468 87.62 88.906 91.224 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112411 114.818 118.711 121.760 1276 . 126904 | 131.284
56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 '85 8
Cs Ba Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine
132 905 137.328 - J 178.49 180.948 183.84 186.207 190.23 192.217 195.085 196.967 200592 204.383 2072 208.980 [208.982] | 209.987 222 01 8
87 88 89-103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Rf Db 9 Hs Mt Ds Rg Cn Uut FlI Uup Lv Uus Uuo
Francium Radium Rutherfordium  Dubnium  Seaborgium Bnhnum Hassium  Meitnerium Darmstadtium Roentgenium Copernicium ~ Ununtrium  Flerovium Li i ium
223.020 226.025 | | [261) [262] [266] [264] [269] [268] [269] [272] 277) unknown [289] unknown [298] | unknuwn |_unknown
58 159 60 61 62 63 64 65 66 67 68 69 70

i g Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Lanthanum Cerium raseodymiun Promethium = Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
138.905 140.116 140.908 144 242 144913 150.36 151.964 157.25 158.925 162.500 164.930 167.259 168.934 173.055 174.967
89 90 9N 92 03 94 95 96 97 98 99 100 101 102 103
Actinide
gme Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
Actinium Tharium Protactinium Uranium Neptunium Plutonium Americium urium Cali i m Fermium ium  Nobeli L i
| 227028 | 232038 || 231036 | 238.020 | 237.048 | 244.064 | 243.061 247070 || 247070 | 251080 |  [254] || 257.095 | 2581 | 259101 |  [262]
- ¥ - — —
Alkali Alkaline Transition Basic . L . | et Noble 1 P .
Metal Earth Metal Metal Halog Gas GRS
L d b d

© 2015 Todd Halmenstine
sciencenotes.org
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Dobereineir’s Law of Traids | SYSRIsfaAX &1 ¢35 &1 AIe

Acc. To the law, “In certain traids (group of three elements) the atomic

mass of the central element was the arithmetic mean of the atomic masses
of the other two elements.”

* Eg.[ Li(7) Na(23) K(39) ] and [ Ca(40) Sr(87.5) Ba(137) ]

* Drawbacks :The major drawback was that all the known elements could
not be arranged.
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- TE AIH & IR, "Fo RAY qcat (A ac@t F1 w9g) 7 F
ﬁmwwﬁa—qa’rﬁﬂ;wa—aﬂmm
HFIATOTAT AT o7|"

- S, [Li(7) Na(23) K(39) ] 31X [Ca(40) Sr(87.5) Ba(137) ]

. HIAAT a9 98 FAT Ig A F gy A9 dcal ' cgareAd JAET
fRAT AT T
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Newland’s Law of Octaves | Fﬂﬁ? FT eh IH

* John A.R. Newland

* Acc. To this law, “The elements are arranged in such a way that the
eighth element starting from a given one has properties which are a
repetition of those of the first if arranged in order of increasing atomic

weight like the 8 nodes of musical scale —Sa, Re, Ga, Ma, Pa, Da, Ni,
Sa
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Co & Ni Cu N Y In As Se
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Drawbacks | HTRAT:

(a) It worked only for the lighter elements i.e. up to Ca, he failed in case of
heavier elements as ‘Fe(metal)’ placed among ‘O’ & ‘S (both non-metals)’.

(b) According To Newland, only 56 elements exists in nature and no more
elements would be discovered n future. But later on, several new elements
(noble gases) were discovered whose properties did not fit into law of
octaves.

(c) In order to fit new elements into his table, Newland adjust 2 elements
in same column, but put some unlike elements.
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Mendeleev’s Periodic Table

* Mendeleev arranged 63 elements known at that time in periodic table.
Acc. To Mendeleev, “the properties of elements are a periodic function

of their atomic masses.”

* The table consists of 8 vertical column called ‘GROUPS’ & horizontal
rows called ‘PERIODS’.
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Characteristics of Mendeleev's Periodic Ta

ATad_ARUIT & [Qevdme

1. To place certain elements into correct group from the point of view of
their chemical properties, Mendeléev reversed the order of some pairs

of elements. e.g., cobalt (atomic mass 58.9) appeared before nickel
(atomic mass 58.7).

2. Mendeleev had left some spaces in his periodic table for new
elements, which were not discovered at the time. Examples were eka -
boron, eka -aluminum, and eka-silicon whose properties were similar

to those of the later discovered elements scandium, gallium, and
germanium.
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Advantages of Mendeleef's Periodic Table | LEGIND

ATdd ARON & ST
This table was found helpful: | g dTfelsT 3TART 915 18:

1. for the study of elements conveniently. | deal & 3T &Y gﬁm
ot & fawl

2. for the prediction of properties of new elements. | T dcal & Ul'Uﬁ $Y
srfasgamoft & oo

3. for predicting the valency of the elements. | deal &Y derar Y sfasgqroit
3l & vl

4. for calculating actual atomic weight. | IEdTd® YIATT A T AT &
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Limitations of Mendeleev's Classification

1. He could not assign a correct position to hydrogen in his table.

2. lIsotopes of all the elements posed a challenge to Mendeleev's periodic
law.

3. Atomic masses do not increase in a regular manner in going from one
element to the next. So, it was not possible to predict how many
elements could be discovered between two elements.
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4. Some elements having similar properties had been placed in different
groups like Cu and Hg: Ag and Tl: Au and Pt were placed separately.
Similarly, some elements having different properties had been placed
together. e.g., in group 8. block of three elements had been placed
together but they differ in properties. Similarly, copper, silver and gold are
placed with chemically dissimilar alkali metals in group 1.

5. Metals and non-metals were not placed separately in this periodic table.
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Modern Periodic Law

* Only 63 elements were discovered at the time of Mendeleev when he
was. composing the periodic table. Inert gases were not. discovered at
that time.

* It was given by British chemist Moseley in 1913 on the basis of his
discovery that atomic number is the most fundamental property. It is a
tabular form of modern periodic law, according to which, "the physical
and chemical properties of the elements are the periodic function of
their atomic numbers". This table removed almost all the drawbacks of
Mendeleev's periodic table.
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* Numerous forms of periodic table have been devised from time to time.
A modern version, so called long form of the periodic table of elements,
which is based on the electronic configuration of elements, is the most

convenient and widely used.

FAG-UAY G ATGd ARVY & e T R FY a3 §1 deat
mﬁwﬁmwamﬁa:aw maamfaawww
ST 8, S dcd Tﬂ:samﬁwﬁ—zrmwannﬁ?r%
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Characteristics of Long Form of Periodic Table

* The horizontal rows are called periods and the vertical columns are
called groups.

* The groups are numbered from 1 to 18 and there are altogether 7
periods.

* Elements having similar outer electronic configurations in their atoms
are arranged in the vertical columns, i.e., groups or families. That's why
elements of a group possess similar chemical properties.



By: Kanchan Ma'am £
rad GRoft & i § A e

- gifaer 9fFaal 1 3mae 3R AR FaH F FHg FeT 1T ol
- qHE! Y &A1 1 § 18 dF § AR Fa AR 7 1ac B
- o= dcq‘ra;wmm#ma@mmﬁ—amm%

37¢ et TaHl, e @Agl a1 oRaRt # cwafeua fear Sman
21 sfT v wHg & acal A AW TEE@AE T @ &




By: Kanchan Ma'am ) %

* The period number corresponds to the highest principal quantum
number (n) of the elements in the period and each period marks a new
electronic shell getting filled.

* The first period contains 2 elements and the subsequent periods consist

of 8, 8, 18, 18 and 32 elements respectively and seventh period is
incomplete.

* In this form of the periodic table, 14 elements of both six and seventh
periods (lanthanoids and actinoids respectively) are placed in separate
panels at the bottom.
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- 3Tad HEIT TG A dcdl Y 3Tadd YHE FECH &I (n) @
%ﬁgﬁ%ﬁ?mmﬁwmsﬁwmema;mm
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Iad A 2 dcd § 3R 91 & ad A HAC: 8, 8, 18, 18
32 dca § 3 Wiaar srad I R
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No. of valence electrons in a different groups :-

L M
electrons
1
2 2
13 3
. 4
5
6
7
18 8 (2 in case of
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* Group 3 to group 12 elements are called Transition elements (d- block) —
partially filled or incomplete d — subshell because they have an
incomplete inner subshell allowing valence electrons in a shell other
than outer shell. Other elements only have valence electrons in their
outer shell.

* The elements with atomic no. 57 to 71 are called Lanthanide series
(because their 1st element is Lanthanium ).

* The elements with atomic no. 89 to 103 are called Actinide series
(because their 1st element is Actinium ).
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CHARACTERISTICS OF PERIODS

* Valence electrons : On moving from L - R in a period, the no. of valence
electrons in elements of periods increases from 1 to 8.

* Valency : On moving from L - R in each period, the valency increases from 1
to 4 & then decreases to 0.

* Size of atom: On moving from L - R in a period, the atomic size decreases.
* NOTE: Atomic size refers to the radius of atom — expressed in ‘Picometer’.

* 1 picometer (pm) = 1012 m
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* Metallic Character: On moving from L & R in a period, the metallic
character of elements decreases but non- metallic character increases.

* Metals :- Loose electrons and form positive ions, so metals are called
electropositive elements. Caesium (Cs) is the most electropositive
element.

* Non-metals :- accept electrons and form negative ions, so non-metals
are called electronegative elements.

* Most electronegative : F>0O >N

* Thus, on moving from L - R in a period, electropositive character of
elements decreases but the electronegative character increases.
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CHEMICAL REACTIVITY :- On moving from L - R in a period, the
chemical reactivity of elements first decreases and then increases.

NATURE OF OXIDES :- On moving from L - R in a period, the basic
nature of oxides decreases and the acidic nature of oxides increases.

TaaEs fRanefiedr - R 3mad J LS R 6T 984 9 deal
A TEfAF Fanfiear oo ged § 3t T Tadt

AFASs] HI gHia:- FH 3rad A L>REA AT 96 W
HTFATFST A HAoT TFfa FA & A § aur FaEss A FFA
yHfa d¢ e gl
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CHARACTERISTICS OF GROUPS

1. VALENCE ELECTRONS :- All the elements of a group have same no. of valence
electrons. Elements in a group do not have consecutive atomic numbers.

* The Group number of elements having up to 2 valence electrons is equal to

the no. of valence electrons. Eg. If no. of valence electrons is 2, then element
belongs to group 2.

* The Group number of elements having more than 2 valence electrons is
equal to the no. of valence electrons plus 10. Eg. If no. of valence electrons is
6, then element belongs to group 16. There is the exception in rule — Helium
has 2 valence electrons, but it belongs to group 18.
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L IRERLGIY

1. 3o sdder:- hdl THg & Tt dcal Y TE&IT A gt B
?&aﬁﬁ’ﬁfnﬁmﬁﬁgﬁaﬁaﬁmmﬁwaﬁ

- 2 dH SAFEE! dh dTel dedl $T AT T&AT H&AT & ST ¢l
dolF gATell . . AR FIE AT GATSThdl SaFelal HI
FEAT 2 3, d dcd ¥HE 2 ¥ O g

- 2 ¥ 0% AT FATcT are dedl P HHE FEIT TEIAT & aOe
21 399 FAFeEl & Coad 10| 3T F (90| IR F1E AL
doly goecial 1 HEAT 6 §, af dca YHg 16 ¥ wafea g1 e
#.mg%-aﬁwﬁzéwmﬂ%,ﬁmwww#
qefed gl
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2. VALENCY :- All the elements in a group have the same valency.

@)L vER

garshar- R THg & wofl dcal i gASTRdaT FAE gl g

GROUP

VALENCY

1

2

1

14

15

16

17

18

ORI N W IAHAIWN|IMK
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3. SIZE OF ATOMS :- On going down from top to bottom in a group, the size
of atom increases. Eg. In group 17 of halogens, Flourine atom is the
smallest whereas lodine atom is the largest in size.

4. METALLIC CHARACTER :- On going down in a group, the metallic
character of elements increases. Also, the electropositive character of
elements (i.e., tendency to lose electrons) increases, whereas the
electronegative character (i.e., tendency to gain electrons) decreases. In
group 1, Lithium is the least metallic (least electropositive) element and
Francium is the most metallic (most electropositive) element. In group 17,
out of Fluorine, Chlorine, Bromine and lodine, Fluorine is the most
electronegative element whereas lodine is the least electronegative
element.

* Of all the elements, Francium is the most electropositive element and
Fluorine is the most electronegative element.
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3. YTATUIT FT TSR - fFd 90 & W @ A FF 9 9TATT
FI ATHR ST ¢l .%ma:ra;“wwa?tﬁnﬁ?rmugaﬁ

- gt dcal # BIRTA_g99d 7% RAgga garcaAs dca ¢ 3R
g@ﬂamaﬁ?ﬁﬂamﬁ’a%l ¥
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5. CHEMICAL REACTIVITY :- On going down in a group of metals, the
tendency of the atom to lose electrons increases, and so their chemical
reactivity also increases. On going down in a group of non- metals, the
tendency of the atom to gain electrons decreases due to which their
reactivity also decreases. Thus, in group 1, Lithium is the least reactive and
Francium is the most reactive, whereas in group 17, out of the four
common halogens, Flourine is the most reactive and lodine is the least
reactive.

6. NATURE OF OXIDES :- The nature of oxides of all the elements of a group
is the same. Eg. All the elements of group 1 form basic oxides, whereas all
elements of group 17 form acidic oxides.
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MERITS OF THE MODERN PERIODIC TABLE

1. It is based on the atomic numbers of elements.

2. It explains why elements in a group show similar properties but elements in
different groups show different properties.

3. It explains the reasons for the periodicity in properties of elements.

4. It tells why the properties of the elements are repeated after 2, 8, 18, 32
elements.

5. There are no anomalies in the arrangement of elements in the periodic table.
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IMYfAF ATad TR & 0T

1. I% dcdl & WA FAH W RT3

2. 9% 9d1al 7 fF F4f vF WHg A deg WA o1 @ § afee
ﬁﬂﬁmﬁﬁmmmﬁwra%l

3. I§ dcal & IO F Maftwar F FROT Hr ATEIT FIT B
4. I qarar § & dcal & 0T 2, 8, 18, 32 dedl & AIG FAI
ST IS &1

5. 3Mdd RO & dcal T sgaTdqT # s [Iefa 181 gl
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6. The type of compounds formed by an element can be predicted by
knowing its position in the periodic table. Iﬁv';Fﬁ dcd gdiI GILG
IR & TP FT ITA Jad ARV A 3T AT AT

ITAT ST el B
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ACID
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ACID

1. Arrhenius: Any substance/compound which gives H* ions on dissolving in water is
called acid.

°© IREHAH: Wg W UG/t AT Ut # gor W H* st gar ¥ o shgermar g

2. Lewis: Compound which donates electron is called acid.
oTEA: W ATk SR ST HTAT & ITH A hed 2

HCl_H,0 , H*+ClI-
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Properties of acid

Sour in taste. | w=E ¥ @@
pH is less than 7. | diwar 7 @ =&w .

PH = potenz hydrogen (power/potential of hydrogen) | drear = wiés grsgia (B8 &l
T/ §THT)

pPH was discovered by SORENSON | pH &t @ist waea 3 v oft
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pH values of some common substances

Solution pH Solution pH
Conic HCI 0 Eggs 7.8
Oil HCI 1.0 Toothpaste 8.0
Gastric Juice 1.4 Baking Soda 8.5
Lemon Juice 2.5 Washing Soda 9.0
Vinegar 4.0 Milk of magnesia 10.5
Milk 6.5 Dilute sodium hydroxide 13.0
Saliva 6.8 Conc. sodium hydroxide 14.0
Blood 7.4
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¢ It turns Blue litmus to red colour. | T et ferena 1 &1 &1 § Feet 24T 2

Litmus is obtained from Lichen(symbiotic association between algae and fungus). |
forema eigeRT (FaTeT 2R haes o ST AESET Haer) & TH giat 2

Litmus is also pollution indicator. | ferera wgwor gers + 2|
Acid turns methylene orange into red color. | ti¥rs aferei= AR &t AT 1 | g8 <aT 2
Phenolphthalein remains colourless with acid. | waewafem st & wry TEH war 2
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Acid is of two types:
1. Strong acid and
2. Weak acid

¥ 3T TR R T BIaT 285

1. JaeT o1Fet 3R
2. HASIR TFA
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Weak acids

1. Acetic acid : Vinegar | fewer
2. Citric acid : Orange, lemon, Grapefruit, Guava | ga, Fid, 3R, JwEs

3. Malic acid : Apple, banana, pear, berries, tomatoes, and broccoli | &=, %, TTeTaTT,
AT, TATE, AR STehTcAT

4. Tartaric acid : Tamarind, grapes, raw mango, Pineapples, Potatoes, Carrots | zae,
AR, HT™T A, A, AT, TSR

5. Oxalic acid : Tomato, spinach, Pepper | zater, utete, wret e
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6. Lactic acid : Curd, tired muscles, milk, cheese | =z, oeht g3 wiwafird, gy, T
/. Glycolic acid : Sugarcane | 7=

8. Uricacid : Urine | ux

9. Tannic acid : Tea | =m=

10. Benzoic acid : Grass | g

11. Butyric acid and Caproic acid : Butter | wera=

12. Glutamic acid : Wheat | 7§

13. Palmitic acid and oleic acid : Ghee | =it
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14. Carbonic acid : Soda Water (Carbonated Beverages) | @rst aret (w1ai-es U uerel)
15. Phosphoric acid : Fruit Juice | weti =1 ™

16. Formic acid : Ant’s sting, honey bees | =t =t %, wymiwreat

17. Sialic acid : Tears | amta

18. Sulfenic acid : Onion, Garlic | &=, ==g=
19. Sulphuric acid : Battery | se&
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* Nettle’s leaves have stinging hairs which causes painful stings when touched
accidently.

This is due to methanoic acid secreted by them.

It neutralises by rubbing with leaf of dock plant which often grows beside it.
° ooy T2t &t aftral § HA AT ITT B @ e Terd! § B U e I9 Brdt gl
° UHT 37 ZRT AT HAAISh TS h 0T BT 2|

© org T 3 v Y el & erget Ffsm g ST § S o geeh aTer #f I )
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Use of weak acids

1. Benzoic acid (CsHsCOOH) and Formic acid(HCOOH) :
Used as food preservative

Used in making insecticide

Processing of rubber and leather
° T UTI&TeR o ®©Y H SUIRT fehdT AT4T 2

*  SHIEATITR JHTT H SUINT ThAT ATAT T

° TR 3R TN T THTHIUT
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2. Citric acid (CsHsOs) :
* Food preservation

«  Washing metals
3. Oxalic acid (HCOOH-COOH) :
+ Causes kidney stone

+ Used for bleaching leather
* Remove ink and rust spot from clothes
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2. el ufte (CeHsO:s) :

° T HIUT

. sTrat F e

3. sttemttarss tiag (HCOOH-COOH) :

* 7 Y Uert T HRUT THAT

° S hl ST i oh (T SUANT TehaT SITAT §
° HUSH ¥ TTET 3R ST & eI geTd
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STRONG ACIDS

1. HYDROCHLORIC ACID (HCD :
* Present in stomach as gastric juice

« Used in Aqua Regia

« Used in leather industry

+ Yz ¥ ffiger 9@ % B § Hiog B
* ugar YT U IugnT feRaT ST @

° THST ST W SUANT ThdT ATAT §
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2. NITRIC ACID (HNOs) :
» Used in Aqua Regia.

* Present in acid rain.

+ Used in the manufacturing of explosives:
a) TNT =Tri Nitro Toulene

0) TNP —Tri Nitro Phenol (Picric acid)

c) Dynamide —Nitroglycerine



N
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2. rgtesr wig (HNO:s) :

+ e YR # SuERT R ST 3

°© ATAT IUT W SURE]

- Rewrewt % Fmtor ¥ waw:

2) Aurdi-grg Agel Zrefa

h) Freadi-zE Arger ket (Tufsrer whre)
C) SRATATES-ATSEIeraiT
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3. SULPHURIC ACID (H2S0.) :

» Used in the manufacturing of explosives:
a) TNT =Tri Nitro Toulene

0) TNP —Tri Nitro Phenol (Picric acid)

* Present in acid rain.

+ Present in alkaline storage battery.
« Therefore, it Is known as Battery acid.
+  KING OF ACIDS.
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3. wewie tite (H:SO04) :

* Torewiesnt & fHHTUT H wERR:

a) derdi-grg Amget Siefa

) - e Reter (R o)

° SrretT Fut ¥ IuRRedl

° P HEWUT Jeil # WiNE 2

* 3OTAT 38 Tt TfHE & 10 q AT AT 2
°  ITTAT T TSIT.
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» Used in fire-extinguishers

-+ Soda-acid fire-extinguishers = (baking soda) + (H2S0O.)
- Baking soda —Sodium bicarbonate [ NaHCO:s]

» Used to make ALUM (antiseptic)

* 3T g AT AT F IuRRT AT A ¥

* wrer-utae e = (3fdT |rer) + (H2SO.)

- 3T dre-aifEan agwEte [NaHCO:]

- fredt (CAATE®) TaTy & forw SuanT fea waT &
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* Itis known as OIL OF VITRIOL.

« Sulphuric acid -OIL OF VITRIOL

» Copper sulphate -BLUE VITRIOL

* lron sulphate -GREEN VITRIOL

« Zinc Sulphate -WHITE VITRIOL

° W AT AT fATeaer o A9 & AHET AT4T Bl
© Hewe Citre-fatgae wae

° I Aehe-AIaT [afeae

° ATRA Fethe-U afeae

» Fiw aethe - awg fafgae
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Properties of acids

» Acid reacts with metals to release hydrogen gas.

- Acid + metal = salt + Hz gas

+ Acid reacts with metal carbonates or bicarbonate to release carbon dioxide gas.
- Acids are good conductor of electricity.

- Acid release brown fumes of NO: from nitrite, H.S from Sulphide, and SO: from
sulphite.



N

By: Kanchan Sharma £
3T ok T

° IR T o ATy ToRET ek BT3EINH T BigT B

°© v + o = A9 + H: =

* uftre oTg HIEE AT ATFRTEE Sk ATY TTAHAT Fh HIE SEHTFATEES AH Brgar 2
* ot forer o geTeres B B

* uftrs Tgerse @ NO2, Tewss & H.S ot aewrge & SO, &1 9 gait Bigar 2
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Chemistry Important

Concepts
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IDEAL GAS EQUATION |3mesl 3t galavor

- Ideal (perfect) gas equation is a unique equation of state, which is
applicable specifically to ideal gases. The molecular forces of
attraction between gas molecules are negligible in an ideal ‘i%':‘rsq'

g

ng?(qﬁ).ﬁxrmﬁwmmwmmmwasﬁ 3
Jreel A W AN g@ar ¥ v smedt AW F dw oEt & A= mwder F
TOTTA® S 19107 & &

* The volume of the molecules should be negligible compared to the
total volume for a perfect gas. |T& 3Mee AW F fT UMt &1 AT

Fo JAAA F Al A ANV gl AR



N

By: Kanchan Sharma £

 PV=nRT

- Where:
P = Absolute Pressure = atmospheric pressure + Gauge pressure
(in pascal)
V = Volume in m3
R= Universal Gas constant = 8.314KJ/Kmol-K
T = Absolute temperature in kelvin
n = number of moles (in k-mol)
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- Boyle’s Law |§T9eT $T [ATd- When the temperature is kept constant,

the variation of pressure is such that for a volume of a given mass
of gas it varies inversely. | d dT9HTA R @ AT g, A g9 9@ A
fesrar ¥ 8l § & A7 & ot Rw a1 gegoer & aman & AT 97
fafid & & e g 2

* Boyle’s law was put forward by the Anglo-Irish chemist Robert _
Boyle in the year 1662. |d/e &l forasr wTel-3maRer WA qae Tl
GarT a¥ 166 H Wrdd foham amam ar

- This law can be expressed mathematically as follows: |38 f&IIe &t
AT ™ q 59 YhR gad fhar ST hdr %’

‘ P,V, =P,V,
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Volume

Pressure
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- Charles Law | dTed f@4d - When the pressure remains constant,
then the volume occupied by a fixed amount of gas is directl
proportional to its absolute temperature. |59 gd@ ¥ IEdT ¢,
m?&ﬁwmmmmmwmmqﬁ
araATT & Y A g g

- This law was formulated in the year 1780 by French physicist
Jacques Charles. |I§ @& a¥ 1780 & WI#FH siifds A stod

gaRT AR faRam I A

- From the above statement, we can write this in the followin

manner: |39Fd FUT F, g7 3@ rafai@a aiied & @ T&d &
. V,/V,=T,/T, , OR, V,T,=V,T,
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Volume

Temperature
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Type of Element | dcd I Name |ITH | Atomicity |
T AT
Non-Metal Argon Monoatomic
Helium Monoatomic
Oxygen Diatomic
Hydrogen Diatomic
Nitrogen Diatomic
Chlorine Diatomic
Phosphorus | Tetra-atomic
Sulphur Poly-atomic
Metal Sodium Monoatomic
Iron Monoatomic
Aluminium |Monoatomic
Copper Monoatomic

@Y. v
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- Mole Concept | Ad HHe9dT : A mole is defined as the amount of
substance containing the same number of different entities
(such as atoms, ions, and molecules) as the number of atoms in

a sample of pure 12C weighing precisely 12 g.

-+ UH AT B 37 Ierd H AT F T A T frar sar § oad
faffieer FEamad (S AT, 3T 3R 3197) T FA FEAT gl 8, S
am1zc$wmﬁmmma?rma?ﬁ%ﬁwmm12

I gt B
- Avogadro Number, N, = 6.022 x 10 23 (1 mole)

N
° n —_— —_—
N,

M
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@Y. v

Metal Mineral Formula

Gold Native Gold Au

Silver Argentite (in Galena) Ag,S

Copper Malachite Cu,CO,(OH),
Azurite Cu;(CO;),(OH),
Chalcopyrite CuFeS,

Mercury Cinnabar HgS

Iron Hematite Fe,0;
Magnetite Fe;O,
Pyrite FeS,

Tin Cassiterite SnO,

Lead Galena PbS
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Alloy Composition
Steel C + Fe + Ni
Stainless Steel |Cr + Fe + Ni
Solder Pb + Sn

Bronze 90% (Cu) + 10% (Sn)
Brass 30% Cu + Zn 70%
Gun Metal Cu+Zn + Sn
German Silver |(Cu + Zn + Ni
Nichrome Ni + Cr + Fe
Magnalium Mg + Al
Duralumin Al+Mn+Cu
Constantan Cu+Ni

Rolled Gold Cu + Al

@)L vER
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- Organic Acids and their sources

- Citric acid : Citrus fruits such as oranges, lemons etc.
- Formic acid : Sting of ants, bees

- Acetic acid : Vinegar

- Malic acid : Apple, banana

- Tartaric acid: Tamarind, grapes, unripe mangoes etc.
- Oxalic acid : Spinach, cabbage, tomato

* Lactic acid: Curd, milk

- Ascorbic acid (Vitamin C) : Citrus fruits, amla
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- HEfId HFd I 3% Fid

- gEfeE s @ o o W, dig
- BifAd TS @ HifeR), ayAfFEat #1 5F

- fafes 3o R

- #AferF viAE : 99, &l

- TR wis: g, IR, Fed am
- ATFATAF 3F : ITedd, Yedrensdl, AR

- oiffew tfds: o, qu

- TEhIee Tfas (Tef@a &) : @2 &, 3madr
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- Plaster of Paris :

- Gypsum | fSe@#H: CasSO,. 2H,0 — CaS0O,. 1/2 H.0
- Blue vitriol | #far fafexer: Cuso,. 5H.0

* Green | gtI: FeSO,.7H.0

- White | ¥%¢: ZnS0O,.7H:O

- Epsom salt | TCHH dHSR: MgS0O,.7H:0

- Potash Alum | 9lerer fhesil: KAI(SO,),.12H.0

- Mohr's salt | AlgY &T TA®: (NH,),Fe(S0),.6H.0
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- Sodium Benzoate: used as preservative in jam, tomato sauce

- WA d9ive: oA, TAY I # 9 § T & 39gher R Smar @
Ethanoic acid | Tda1s® TRAS: Acetic acid (CH;COOH)

Glauber salt | 7dleY dA®: Na.S0,.10 H.0

Acid found in Spinach: Oxalic acid

qieis # 91T ST IraT vfas: feafas ths
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- Ane : C-C: Single bond — Saturated Compounds | W'Vcr I

- Ene : C=C: Double bond — Unsaturated Compounds | Mﬂ"fcl' i
 Yne : C=C : Triple Bond — Unsaturated Compounds | m i
- Alkane: C H, .,

- Alkene : C H ,

Alkyne : C H,
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Nomenclature :
1 Carbon = Meth
2 Carbon = Eth
3 Carbon = Prop
4 Carbon = But
5 Carbon = Pent

6 Carbon = Hexa

7 Carbon = Hepta
8 Carbon = Octa
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Dobereiner’s Triads

- German chemist Johann Dobereiner attempted to classify
elements with similar properties into groups of three
elements each.

o+ STHT THIISTA Sigle SIaSe o AT 0N gt deal 1 dlef-dleT dear
% THEY A qeffpa & w1 I R ) )

- These groups were called ‘triads’.

© BT WG M TASH gl ST T
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- Dobereiner suggested that in these triads, the atomic mass of the
element in the middle would be more or less equal to the mean of
the atomic masses of the other two elements in the triad.

. aﬁw#mﬁmﬁ;eﬁrsﬁrﬁ HEY A dcd HT WA GedAT 39 A
3o a1 deal & A GeAA & IHAd F SR g

- E.g: Lithium, sodium, & potassium.

- o ofdae, At ik aefas)
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- The atomic mass of lithium 6.94 and of potassium is 39.10.
The element in the middle of this triad, sodium, has an atomic
mass of 22.99 which is more or less equal to the mean of the
atomic masses of lithium and potassium (which is 23.02).

- TR T A geaAe 6.94 3R IR F1 WAV geaAE
39.10 81 59 B & ALT A dca, AEBIAHA, FT AT GIATT 22.99 §
ST FAE AR Hr MRRIT F WA gerAE & e F W
g (ST T 23.02 ?)I
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Limitations of Dobereiner’s Triads/3TSAT & T I AT

- All the elements known at that time couldn’t be classified
into triads.

© 3F WAY AT Wt el d AT # Fefiea g fmar s e

*  Only four triads were mentioned - (Li,Na,K ), (Ca,Sr,Ba),
(C1,Br,I) , (S,Se,Te).

- &had IR B &1 3ea@ AT AT AT - (Li,Na,K ), (Ca,Sr,Ba),
(C1,Br,I) , (S,Se,Te)l
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Newland’s Octaves/ ?qﬁ's' & H‘Wé

- John Newlands arranged the 56 known elements in
increasing order of their atomic mass.

- el 7gel3® o 56 AT dcal HI 3eTeh GA] GSIART & 96d FH A
qafeya &

- Every eights element resembles in properties with the 1st
one just like musical notes.

: g@ﬁmaﬁﬁ?ﬁamﬁwqﬁmﬂﬂpﬁﬁmm
|
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i Be B C N O F
7 9 an (12 14 (1e) (19)

Na Mg Al S1 P S Cl
23) 24 @7) @28 (31) (32) (35.5)

K Ca
(39) (40)
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Cl
Co and Ni
Br

Li
Na

Cu
Rb

B
Al
Cr
Y
Ce and La

Si
Ti
In
Zr
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- Limitations of Newland’s octaves/ Fﬂﬁ? & 3SCH T HIHATT: It
was only up to calcium that the classification of
elements was done via his rule.

- 3% YA F ITEAR dcal FT qefiaor Faer Hfowaw aF & Far
AT AT

- The discovery of noble gases added to the limitations of this
method since they couldn’t be included in this arrangement
without disturbing it completely.

o mﬂﬁﬁm#%maﬁxﬁﬂnﬁaﬂaﬁtwﬁmmﬁ;
5 il IE ¥ WU foaT 37¢ 39 gaedT & fAe 7t
ST HhdT oT|
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Mendeleev’s Periodic Law/ ASelld & 3TIHT-1{ %‘&TI'

- Russian chemist Dmitri Ivanovich Mendeleev put his periodic table
in 1869.

- gﬁmmmﬁaﬁ?@a#wsgﬁmmmﬁa
|

He stated that “The physical & chemical properties of the
elements are the periodic functions of their atomic weights.”

+ 3egldl Fer & "deal & ifded AR TEEAS T 3AF WA AR H
ymafas FF 1"

+ Mendeleev is also known as the Father of the Modern Periodic
Table.

- Aol # IyfAF rad ARV FT FqAF #ft FeT ST B
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Periodic Table of Elements
based on Mendeleev's Periodic Law

I
o(H 1o m v v v v
He [ Li [Be [ B [®C [ N[ O F
400 | 694 | 901 | 108 | 120 | 140 | 160 | 190
Ne | Na | Al Si P |®S Cl
202 | 230 2'3% 270 | 281 | 310 | 321 | 355 Vlll
Ar | K | Ca | Sc | Ti Vv Cr| Mn|®Fe | Co | Ni
400 | 391 | 401 | 450 | 479 | 509 520 549| 559 | 589 | 587
®Cu| Zn| Ga| Ge| As| Se | Br
| 635| e54| 697| 726| 749| 790 | 799
Kt | RB 8| ¥ Zr | Nb Mo[ Tc| Ru | Rh | Pd
838 | 855 | 876 | 889 | 912 | 929 | 959 (99| 101 | 103 | 106

1| ®Sn| Sb| Te | |
| | 12| 15| 119 122 128 | 127
Xe | Ce | Ba | La | Hf | Ta W| Re|l Os | Ir Pt
131 | 133 | 137 | 139 | 179 | 181 184 180| 194 | 192 | 195

| Po | At
204 | 207| 209 (210) | (210)
Rn Fr | Ra |®Ac 0;5!; ®Pa |®# U

(222) | (223) | (226) | (227) (231) | 238 Lanthanide series
® Actinide series
Dobereiner's triads Known to Mendeleev @ Known to Ancients
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Modern Periodic Table/ 3Tt fde Tdd AR

- In 1931 Henry Moseley gave the modern periodic law
“Physical and chemical properties of the elements are the
periodic function of their atomic numbers”.

+ 1931 #F gl Awer A amyfae A e R "aea) & sifaw sk
TEfAS 0T 398 WA FAF & AT ol g &
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Group®> 1 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Period v Noble
gases
Some elements near —

1 1 the dashed staircase are 2
Nonmettzlf_“_; .. sometimes called metalloids He
Metals , 8 4 I 5 6 7 8 9 10
Li Be i B C N O F Ne

% M 12 Transition metals 13114 15 16 17 18

Na Mg (sometimes excl. group 12) Al i_ Si P S Cl Ar

4 19 20 21 22 23 24 25 26 27 28 29 30 (31 32|33 34 35 36

K Ca S¢ T V C Mn Fe Co Ni Cu 2n|Ga GeiAs Se Br Kr

5 37 38 39 40 41 42 43 44 45 46 47 48 | 49 50 51} 52 53 54

Rb  Sr Y Zr Nb Mo Tc Ru R Pd Ag Cd|In Sn SbiTe | Xe

6 55 56 Lato Yb 71 72 73 74 75 76 77 78 79 80 |8 8 83 84 |8 86

Ba lu H Ta W Re Os Ir Pt Au Hg| T Pb Bi Poi At Rn

7 87 88 Ac oG 103 104 105 106 107 108 109 110 111 112 | 113 114 115 116 117 | 118
Fr Ra Lr Rf Db Sg Bh Hs Mt Ds Rg Cn|Nh FI Mc Lv Ts;Og

s-block | f-block d-block p-block (excl. He)

(incl. He)

57 58 59 60 61 62 63 64 65 66 67 68 69 70
la C¢e Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb

8 90 91 92 93 94 95 96 97 98 99 100 101 102
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No

Lanthanides

Actinides



By: Kanchan Sharma )(.b %

The modern periodic table consists of 18 vertical columns,
called the groups(1-18) & 7 Horizontal rows, called periods.

IMYf® ITad RO # 18 FEAUT TG 8 8, e ¥Hg (1-18) 3R
7 &fer 9fFaal Fer oar &, e A Fer SArar P

The first period contains two elements, Hydrogen and Helium.

qgel ATad & Q) dea afAe &, g 3 AT




By: Kanchan Sharma )(.‘b %

- Group 1A : Hydrogen

* 15t group: Alkali Metals

- 21 group : Alkaline earth metals
- Group 15 : Pnictogen

- Group 16 : Chalcogens

- Group 17 : Halogens

- Lanthanides and actinides are collectively called as inner-
transition elements.
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Chemical Reactions/ THR—Ifa& yfafhe

* A chemical reaction is in which the bonds are broken in
the reactant molecules & new bonds are formed in the

proW in order to form a new substance.

gl ¢ orad AAffere 3ot & qus
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- Compounds that interact to produce new
compounds are called reactants whereas the
newly formed compounds are called products.

HNFRS Sdfh dAg9rod e 3cag Hgerd

q
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- In a chemical reaction, a chemical change must occur
which is observed with physical changes like
precipitation, heat production, colour change etc.

- e s gfafear A, v aafas afiiads sraeg gar g s
quT, It IcHlae, M ARad i S sifaes aRadal & g

- The rate 'of teactionl depends on factors like pressure,
temperature, the concentration of reactants.

- gfAfFEAT Y X TAE, dAUAT, HATNFRFT T Jigal AT FRST W
ey &t B
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Types of Chemical Reactions/ THRIA®
gfafFansit & yaR

1. Combinati reaction/ ATl UTaAThdT:-
- Combinati n is a type of reaction in which

two or more elements or compounds (reactants)
combine to form a single compound (product).

- FONST YR tF SR A yfafFamr s faa rarr O
mmaﬁmm(m)ﬁwwm(mc )
|
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- This reaction involves the formation of new bonds

along with the products that are formed a large amount
of energy is generated in the form of heat.

Y &1 AT e §, 91T @ 99 ara
* T aé’rmﬁam‘rs—tro——«ra’lr-ﬁ%
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 General form/ dTHCY BiH : A+tBoAB

- E.g; Solid sodium metal reacts with chlorine gas

to produc id sodium chloride.
= T FART A & | fFar w1
B CCicigd

- 2Na(s)+Cl,(g)—2NaCl(s)
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- Magnesium reacts rapidly and dramatically when ignited,
combining with oxygen from the air to produce a fine
powder of magnesium oxide.

- Yodfdd - T Aot ¥ 3N TedT & § iR
AT &, 8BS FHleT & WY AdHT AYH AHFATSE 1

. 2Mg(s)+0,(g)~2MgO(s)
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2. Decomposition Reactions/ 399Ycd gfafear:-

- A decomposition reaction is a reaction in which a
compound breaks down into two or more simpler

substances
- 3UYCH m%mﬁwma’rma’r#
Jrar &1

few

57
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- Decomposition reactions require an input of energy in
the form of heat, light, or electricity.

- e gfafeansit & T AT, yamer IJr.fasrel & T A Far
& gaAqe gidt g -

* General f tI“T\I'U-’I' : A_Bf>|A+B
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- Mercury (II) oxide, a red solid, decomposes when heated
to produce mercury and oxygen gas.

: E({I)W,WN@%W,WW“WWW
|

- Calcium carbo ecomposes into calcium oxide and

carbon dioxide.

- HIRIA FEfaAc FTRIA iTFaEs IR Fea SE3HFaEs #
Rufea gar &:

CaCO4(s)—CaO(s)+CO,(g)
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- Sodium hydroxide decomposes to produce sodium m
and water.

|

2NaOH(s)—N s)+

- Carbonic acid de poses easily at room temperature
into carbon'di and water.

- FEffad TAT FAY & dAYATT 9T HHET A HET SESHTFASS
IR gl 7 fufea & smar g

(g)

H,CO;(aq)—CO,(g)+H,0(1)
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3. Combustion Reactions/ ¢gd gfafFaIv :- A combustion
reaction is a reaction in which a substance reacts with

oxygen gas, releasing energy in the form of light and

heat.
g:?'rmer i 2, oaa %mar ﬁtmﬁﬂéw 2] :-m‘rihr
GELGI %I_ﬁ \ |

Combustion'reactions must involve O, as one reactant.
ggo fafhansit & v FAAFRF & T & O, WA« g Al

The combustion of hydrogen gas produces water vapor.

gI8Sale AW & T § STeldI™Y 39+l glal gl
2H,(g)+0,(g)—2H,0(g)
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- Propane (C;Hg) is a gaseous hydrocarbon that is
commonly used as the fuel source in gas grills.

© W9 (C;H) Th FEEET § foraar 3T AHak W
g T TS ¥ v & Prar SET B

© C;Hg(g)+50,(g)—3 (g)+4H,0(g)
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4. Single-Replacement Reactions/ Toha-AiaTUTdsT :-

- A single-replacement reaction is a reaction in which one
element replaces a similar element in a compound

i WA ded B IAEAIAT HLT ol

. The genera | GiAeE §9 : A+BC>AC+B
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- When a strip of magnesium metal is placed in an aqueous
solution of copper (II) nitrate, it replaces the copper. The
products of the reaction are aqueous magnesium nitrate
and solid copper metal.

@ HeARIH A e uE LSy () A5t & JA O
:'."‘. 1;;";' - ﬁWWW%' Qﬁm*

. Mg(s)+Cu(NO,), (aang(Nos)z (aq)+Cu(s)
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Zinc reacts with hydrochloric acid to produce aqueous
zinc chloride and hydrogen.

- B ewaiRe s & g gfafdar :F sy ©F FaRss
3R gESeT FT AT §.

° Zn(s)+2HCl{aq)—ZnCl,(aq)+H,(g)

* Sodium reacts vi usly with water to produce aqueous
sodium hydroxide and hydrogen.

- Af3FH s & Ay digar @ afafeFar s e aEtas
gISsiFdIss 3T gr8sisiel I«

- 2Na(s)+2H,0(1)>2NaOH(aq)+H,(g)
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5. Double-Replacement Reactions/ Saa-9fa¥yTae :

* A double-replacement reaction is a reaction in which the
positive and negative ions of two ionic compounds
exchange places to form two new compounds.

* The general form/ HHTT ¥4 : AB+CD—-AD+CB
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- A precipitate forms in a double-replacement reacti
when the cations from one of the reactants combine with
the anions from the other reactant to form an insoluble
ionic compound. When aqueous solutions of potassium
iodide and lead (1I) nitrate are mixed, the following
reaction occurs.

a‘rg%qﬁ;?ﬂ 0 # UF T8 T awat § 99
HfAFRF IAFRF & ATl & Y AdH Th
Fgaaeie safAs AE T §1 I e IR

C & STellg o i Aema ,
crﬁémmag%'r?%l e ¢

2KI(aq)+Pb(NO,)2(aq)—~2KNO,(aq)+Pbl,(s)
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- When solutions of sodium sulfide and hydrochloric acid
are mixed, the products of the reaction are aqueous
sodium chloride and hydrogen sulfide gas.
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- When aqueous hydrochloric acid is reacted with aqueous
sodium hydroxide, the products are aqueous sodium
chloride and water.

- S A ti{s i FellT A3TH gssaass & ay
CIGIER ) , dr STl QST FarEs A ge g &,

HCl(a aOH NaCl(aq)+H,O(1)
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6. Redox React10n(0x1dat10n -Reduction Reaction)/ B
gfafsar (3mredietor-wat gfafean):

- An oxidation-reduction reaction is a type of chemical
reaction that mvplves a transfer of electrons between
two spemes_f“ ' Al

: U YhR A TEEaAs gfafear § oad
ﬁm%ﬁmmmmamm%l

- An redox reaction is any chemical reaction in which the
oxidation number of a molecule, atom, or ion changes by
gaining or losing an electron.

- wfafear w15 ot vafas gfafear § O o seac
mﬁ;@ﬁﬁm Wmmaaﬁrmm
dgel I
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- Redox reactions can be seen in basic functions of :

including photosynthesis, respiration, combustion, and
corrosion or rusting.

. WWW%WW#MWW% IECL]
e aﬁtaﬁwmaﬂmam%

I. Decompos1t10n Reactlon/ qued gfafesar
II. Combination Reaction/ AT Yfafshar
111. Displacement Reaction/ faqmasr gfafsar
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Oxidation/ 3TFHIHIOT: It is defined as the addition of oxygen
to the substance or the removal of hydrogen from the
substance.

- 38 Y H ArAlSter g a1 ggrd & gIgsisiel &) geled &

A gienfRa g
 In electronic ter oss of electrons is called oxidation.
. ol UAeql ZTol T glfel I TFHIHIOT gl AT gl
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- An oxidizing agent is a substance that oxidizes other
substances involved in the reaction by gaining or
accepting electrons from them.

: mmwﬂmw#%sﬁmﬁamﬂ
qT TNFR FI& JTFEIHIOT FIaT el

as an oxidizer or oxidant.

Y FgT JATaT T

o It is also referred

\J
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Common examples of oxidizing agents are oxygen (
hydrogen peroxide (H,0,), and halogens (chlorine (Cl),
fluorine (F), etc.).

- TFEIHIOT Toel & AT 30T ATFdleld (0,), EBaell
Farss (H gelletel (FIT (Cl), : (F), anfe) &l

- Some co ing agents include metals such as
Na, Fe, Zn, n-metals such as C, S, and H,

on re
1

© FB WHAWT JIAIF Toel # Na, Fe, Zn, Al 34! 41q¢ 3R C,
S, 3k H, S Iv-eq? anfaer B
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Reduction / &H1: Reduction is the transfer of electrons
between species in a chemical reaction, where there is a

process of gaining electrons or a decrease in the oxidation
state by an element.

# genfaar & & saFeEr a1

- FHAT TH
EYTATALOT ' Tl Sl o &3 A7 e dca gann
ATFHHTOT Y gfshar gt 21
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- A reduction chemical reaction involves gaining of

electrons.
- FHHAT THEAE FfATRAT F seweal F1 9od T A gar #
- A reducing is one of the reactants of an oxidation-

reduction reaction which reduces the other reactant by
giving out electr to the reactant.

- A HIA qTT HTFHHIOT-FAT gfafhar & FANFRFT A

?%mmaﬁwmmmaﬁmm
|
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7. Exothermic Reaction/ F5ATEd UfafshdT: An exothermic
reaction is a reaction in which energy is released in the
form of light or heat.

© FSAT ? ¥ OEd I UHIT AT FAT F T
ﬁ _B
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- E.g: Making of an Ice Cube, Snow Formation in Clouds,
Burning of a Candle, Rusting of Iron, Burning of Sugar,
Formation of Ion Pairs, Reaction of Strong Acid and
Water

digell & §% T do7aT, AlAdcAl HT
%h?ﬁa;rm mam#ra;rﬁﬂﬁw
IGIEE
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8. Endothermic Reaction FSATNY gyfafhare . Endothet@ 2aed

reactions are chemical reactions in which the reactants
absorb heat energy from the surroundings to form

products.
3c4TE gl & fIT JTHUE { FAT FA1-H TNWT FI B
- These reacti 1 er the temperature of their

surroundlng

- ¥ fAfFIIT 3% AU & dIATT & FH HT adl £
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- E.g: Melting ice cubes, Melting solid salts, Evaporating
liquid water, Converting frost to water vapor (melting,
boiling, and evaporation, in general, are endothermic

processes), Making an anhydrous salt from a hydrate

,waﬁmwﬁm(ﬁm
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BASE




By: Kanchan Sharma )(.}) %
BASE | amx

1. Arrhenius: Any substance/compound which gives OH™ ions on dissolving in water is
called BASE.

2. Bronsted-Lowry : Compound which accept proton is a base.

3. Lewis: Compound which donates electron is called acid.

1. sEaE: ®ig W ugrel/d@ife S urt % ge W OH™ stem <ot & 38 BASE et stman
2l

2. FECS-AR : T TgUT T ATAT AMTeh QTR &l
3. TIgH: W Ak SHFEH G AT § 36 A hed &l
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It turns red litmus to Blue colour.

- pH of Base is more than 7.

- Base turns methylene orange into yellow colour.

* Phenolphthalein changes to pink colour with base.

° g e feena &Y et &1 W I2et 2T B

© 7 T diue 7 | 3rfirek B

© I AU HNST &l ey T F g2 T 2l

* TRTeTeATerT TTerR & |1l TTEATet U7 § 95t SaT gl
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Some important Base | % dgcaqur AR

1. Sodium hydroxide :
« Also known as CAUSTIC SODA.

» Used in the manufacturing of soap and drugs.

» Used for petroleum refining.

+ Used for greasing metals.
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1. Tifsaw gEgewTss ¢

° HIRTH TIST & A7 & Ft AT FT4T 2

© WA IR sftwferEt & Fator § suer foRar s 2
* Ugrferam vitu o foTT Su=hT R S 2

* gTqait s fueaT T % forg su=T feRar s 2
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2. Potassium hydroxide :

Also known as CAUSTIC POTASH.

It has the capacity to absorb gases like CO. & SO..
Present in ALAKLINE STORAGE BATTERY.
Used to make soap.
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2. qrefIrId gISSATES ¢

°© TY HIEH GIETIT & 710 q W JET ATET B

* 3aH CO; 3 SO, FAHt 4T Tl ATINTUT A hY AT 2
° PIT WERUT Jed H HINE B

° |G T o HTH HATAT AT,
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3. Magnesium hydroxide :
+ Used as antacid i.e., to remove acidity in stomach caused by excessive HCI.

* Also known as MILK OF MAGNESIA.
3. W™ greseewTss ¢

° UITUS & &9 H IUTRT fRaT AT 8, TATd, ST eIk UTHIUCT o hIXUT U | B aTeAT JTFeAdT
T T HA % fer

> U fuew e SARET & 9 & o ST ST R
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4. Calcium Hydroxide :
« Known as SLAKED LIME.

» Used in the manufacturing of BLEACHING POWDER (calcium oxychloride-
CaOCl,)

« Used In the treatment of acidic soil

» Hair from the outer surface of leather can be removed using this.
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4. hTceIraT FISSIATSS

° g YA F AH F AT AT B

* STt uee (Shfevram siteiaetgs-CaOCl,) @ Fmior % suamr foram s &
° arreta gt o Su=R § SuET foRaT ST ®

* 3Hh TN ¥ I <Al ATe Tdg ¥ T BT AT Tk 2|
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5. Calcium oxide (CaO) :
Known as Quick lime.

Used In the cement.

Glows when heated; was used in theatres before invention of electric lighting.

Health risks on skin contact or inhalation.
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5. ey sreTse (Ca0) -
o TorreR TSR o AT ¥ T ATAT 2
o W H IuInT foRaT STt 2.

°© TH FH W AHHAT &5 T TRTIT SHATTUT o ATFISHT & Ugel FHRT TANT Fareri # fowar
SATAT ol

° YT o WU AT ATH - U TATELT ATRIN|
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6. Ammonium hydroxide (NH:OH) :
» Used to make artificial smoke for concerts/stage

« Used to remove grease stain from clothes
6. srm=m grsgemes (NHsOH) :

* Tfta aAwEl/AEt & fore whm gert g 3 fore suan foRe s §
°© HYST T W T IRT g & FT0 3T fomam wimaT @
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Common Names & Formulas of Important Chemicals

Common Name Chemical Name Chemical Uses
Formula

Aqua Fortis/ Spirit of | Nitric Acid HNO, Production of explosives &
Niter fertilizers.
Baking Soda Sodium Bicarbonate | NaHCO, Bakery

or Sodium Hydrogen

Carbonate
Blue Vitriol Copper Sulphate CaSO, xH,0O Insecticides and germicides;

electrolytes for batteries.




By: Kanchan Sharma )(.‘b %

Common Name Chemical Name Chemical Uses
Formula
Bleaching Powder Calcium Oxychloride | CaOCl, Textile industry for
bleaching.
Bleach/ Antiformin/ | Sodium Hypochlorite | NaOCI Bleaching, surface
Chloride of Soda purification, water
disinfection & odour
removal.
Carbolic Acid/ Phenol | Phenol C,H:OH Antiseptic agents & as a
/ Hydroxybenzene disinfectant in household
Phenic Acid cleaning.
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Common Name Chemical Name Chemical Uses
Formula
Caustic Potash Potassium Hydroxide KOH Used in potassium soaps and
detergents
Caustic Soda Sodium Hydroxide NaOH Manufacturing of paper and

pulp, alumina, soap,
detergents and petroleum
products.

CFC-12/ Freon-12 Dichlorodifluoromethane | CCI,F, Refrigerant in air conditioners
and refrigerators
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Common Name Chemical Name Chemical Formula Uses
Dry Ice Solid Carbon CO, Cooling agent, in
Dioxide theatres for dramatic
effects
Epsom Salt Magnesium Sulphate | MgSO, - 7TH,0O Treat body aches,
Heptahydrate pain and
inflammation
Glauber's Salt Sodium Sulphate Na,SO,10H,0 Removal of drugs
Decahydrate overdose such as
paracetamol
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Common Name Chemical Name Chemical Formula | Uses
Green Vitriol Ferrous Sulphate FeSO, - 7TH,0 Used for treatment
Heptahydrate against moss on the

lawn, to treat iron
clorosis of vine, berries
& fruit trees .

Gypsum Calcium Sulphate CaS0O,.2H,0 Retarder in Portland
Dihydrate cement, and filler in
paper and textiles.
Heavy Water Deuterium Oxide D,O Moderator in nuclear
reactors.
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Common Name Chemical Name Chemical Uses
Formula
Laughing Gas Dinitrogen Monoxide/ | N,O Used by dentists to make the
Nitrous Oxide patients comfortable.
Quick Lime/ Burnt Calcium Oxide CaO Production of steel, paper &
Lime pulp production, treatment
of water.
Slaked Lime Calcium Hydroxide Ca(OH), Used in plasters, cements,

and mortars.
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Hydroxide

Common Name Chemical Name Chemical Uses
Formula
Marsh Gas Methane CH, Used in the production of
ammonia for fertilizers &
explosives.
Milk of Magnesia Magnesium Mg(OH), As an antacid.
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Common Name Chemical Name Chemical Uses
Formula
Mohr’s Salt Ammonium Iron (I1) | (NH,),Fe(SO,), | Used toenhance the shelf
Sulphate (H,0), life of iron & lower the
level of oxidation.
Muriatic Acid Hydrochloric Acid HCI Used in leather processing,
food additive, & in gelatin
production .
Oil of Vitriol Sulphuric Acid H,SO, For making fertilizer
Plaster of Paris Calcium Sulphate CaSO,-1/2H,0 Protective coating on
Hemihydrate ceilings and walls, for
making sculptures.
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Common Name Chemical Name Chemical Formula Uses

Quicksilver Mercury Hg Barometers, Thermostats,
and Thermometers.

Slaked Lime Calcium Hydroxide Ca(OH), Used to form mortars,
cements and plasters.

TNT Trinitrotoluene CsH2(NO2);CH3 Used in bombs, military
shells and grenades.

Washing Soda Sodium Carbonate Na, CO,+10H, O Treat hard water

Decahydrate

White Vitriol Zinc Sulphate ZnS0O, - 7H,0 Used in eye drops,

preserving skins and wood .







By: Kanchan Sharma J@YL/VE]

CORROSION
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CORROSION

It is defined as the process that causes the transformation of
pure metals into undesirable substances when they react with
water or air.

‘It causes damage and disintegration of the metal.

‘Metals placed higher in the reactivity series, such as iron, zinc,
etc. get corroded very quickly.

‘Metals placed lower in the reactivity series, like gold, platinum
and palladium, do not corrode.
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30 39 IR & W A qfenRa g arar § S o a@m gar & |y
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*Corrosion involves the oxidation of metals, as we go down in the
reactivity series tendency to get oxidised is very low.

Aluminium doesn’t corrode, unlike other metals, even though it is

reactive. This is because aluminium is already covered by a layer of
aluminium oxide.

“HETROT ¥ T3 F7 MFHFOT AR g §, Aq-o¥ g gfaferamefierar
@ & Ao §, sireNEtor gl A ugfed aga FA g 8

-gfaframefier g & drae(g, 37T 43t & Aulq tegHfags Famor ad
m%uwm%mmm@ammﬁ
UF WRd q THT 83T Tl

e ]
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Factors Affecting Corrosion

‘Exposure of the metals to air containing gases like CO, SO,,
SO, etc.

‘Exposure of metals to moisture.

*An increase in temperature increases corrosion.

*Acids can easily accelerate the process of corrosion.
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-C02,S02, S03 31fe T arelt gar & AUF H 31T
UTIHT T AT F FIF T 37T

AA # gig ¥ HETROT 98T

-TfAT W ¥ FROT A 9fhaT F AT FT GohdT ¢l
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‘When copper is exposed to the environment, it reacts with the
oxygen to form copper (I) oxide, which is red in colour.

S§ dieT 94T & §96 A 3’17 §, df IJg§ ArFdiord & arg gfafean
FTh HIGT (1) ATFAES TATT &, ToTTHT T aTer @i’ L

*Cu,0 again gets oxidised to form CuO, which is black in colour.

*Cu20 Y: HTeFHifd glFt CuO ST 8, TSIHaT T FHrel g ol
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*This CuO reacts with CO,, SO, and H,O (present in the
atmosphere to form Cu,(OH),, (Malachite), which is blue in colour
and Cu,SO,4(OH),, (Brochantite), which is green in colour.

*This is why we observe copper turns bluish-green in colour.

‘J§ CuO CO2, S03 X H20 (TS # #Hisg Cu2(OH)2(s) (HATFET)
F arg yfafear #ar 8, s & Aar @ar § 31 Cu4S04(OH)6(s)
(Brochantite) JiY §¥ 3T &1 gidT § LTI

Tg FROT ¢ & &H @ & & did &1 T AdT-g & T gl
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Silver reacts with sulphur and sulphur compounds in the air, giving
silver sulphide (Ag,S), which is black in colour.

‘Zinc when reacts with oxygen and HCI forms white-coloured ZnCl,.

*Tin when corrored forms black-coloured Na,[Sn(OH),].

‘The corrosion of iron is called rusting, after rusting weight of iron
increases.
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1. Anodising

Anodising is an electrolytic process for producing thick oxide
coatings, usually on aluminium and its alloys.

‘The oxide layer is typically S to 30um in thickness.

It is used to give improved surface resistance to wear and corrosion,
or as a decorative layer.

‘E.g; Copper oxide is used to coat copper in order prevent corrosion.
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2. Alloying @LvE

*An alloy is a metal that’s combined with other substances to
create a new metal with superior properties.

-Alloying improves the hardness of a metal, lowers the melting
point, enhance corrosion resistance, Provide better castability.

*Steel is created from iron and carbon.
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Alloys Compositions Uses
Brass Cu+1Zn In making utensils.
Bronze Cu +Sn In making coins, bell and utensils.
German Silver Cu+2Zn + Ni In making utensils.
Rolled Gold Cu + Al In making cheap ornaments.
Gun Metal Cu+Sn+Zn+Pb In making guns, barrels, gears and
bearings.
Rose metal Bi + Pb + Sn For making automatic fuse.
Solder Pb + Sn For soldering.
Nickel steel Fe + Ni For making electrical wire,
automobile parts.
Stainless steel Fe+Cr+Ni+C For making utensils and surgical

cutlery.
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3. Galvanisation | dreaei IepIoT

It is the process of applying a protective zinc coating to iron or
steel, to prevent rusting.

‘g M A § T4 & AT g I TS W JETcAF TEdT I o7
Y 9fFaT g
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4. Electroplating | fagga oIueT

*It is basically the process of plating a metal onto the other by hydrolysis to
prevent corrosion of metal.

*Anode is the positive electrode & cathode is a negative electrode.

Y AT T ¥ YT & & H el & AT AT @R v a1 A
gE W T Y UfhaT
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Q.1 Widening of a river valley takes place due to?

a) Corrosion
b) Lateral erosion

c) Corrasion

d) Hydraulic action




By: Kanchan Sharma J@YL/VE]

Q.2 During roasting which of the following poisonous gas is
mainly produced?

a) CO

b) CO,
c) SO,
d) N,O
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Q.3 Galvanization is a method of protecting?

a) Steel and copper from rusting
b) Steel and silver from rusting

c) Steeland iron from rusting

d) Steel and tin from rusting.
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Q.4 Stainless steel is very useful material for our life. In stainless
steel, iron is mixed with?

a) NiandCr
b) CuandCr
c) NiandCu
d) CuandAu
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Q.5 If copper is kept open in air, it slowly loses its shining brown
surface and gains a green coating. It is due to the formation of?

a) CuSO,

b) CuCO,
Cu(NO3),
d) CuO

O
N
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Q.6 An alloy is?

a) Anelement
b) A compound
c) A homogeneous mixture

d) A heterogeneous mixture
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Q.7 During electrolytic refining of zinc, it gets?

a) Deposited on cathode
b) Deposited on anode
c) Deposited on cathode as well as anode

d) Remains in the solution
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Q.8 Bronze is an alloy of?

Copper and Nickel
Copper and iron.

Copper and Tin.

Copper and Aluminium.

N
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Q.9 By adding chromium to steel which of the following property
is enhanced?

a) Resistance to corrosion
b) Electrical characteristics
c) Magnetic property

d) Ductility
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Q.10 The first alloy made by humans was?

a) Steel
b) Brass
c) Bronze

d) Mild steel
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Q.11 Duralumin is an alloy of?

Aluminium and Copper
Aluminium and iron

Aluminium and Carbon

Aluminium and mercury

N
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Q.12 The alloy used for dental filling is?

a) Amalgam
b) Brass

c) Bronze

d) Manganin
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Q.13 Which of the following alloy has copper as a major constituent?

a) Gun metal
b) Magnox
c) Nichrome

d) Satellite
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Q.14 Zinc cadmium and lead coating is generally provided for?

a) Corrosion

b) Decoration

c) Electrical contacts
d) All of above.
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Q.15 Highest purity copper is obtained by?

a) Smelting
b) Roasting
c) Electroplating

d) All of the above processes.
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Question Option Question Option
Que.l C Que.11 a
Que.2 o Que.12 a
Que.3 C Que.13 a
Que.4 a Que.14 a
Que.5 b Que.15 C
Que.6 C

Que.?7 a

Que.8 d

Que.9 a

Que.10 C
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Metals
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HYDROGEN

Atomic no. =1

Atomic mass =1
Discovered by HENRY CAVENDISH in 1766 but named by Antoine Lavoiser.

ANTOINE LAVOISER is known as “Father of modern Chemistry”
It does not have any neutron (1 electron and 1 proton).
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It is the most abundant element in the universe (70% of total mass of universe).
NOTE:

> Most abundant element in human body = oxygen

> Most abundant element in earth = arsenic

> Most abundant metal in earth = aluminum

It has maximum calorific value.

* Future fuel and pollution free fuel.
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ISOTOPES OF HYDROGEN

It has 3 isotopes (same atomic no. but diffeternt atomic mass):
1. protium (<)

2. deuterium (setam)

3. tritium (Refeam)

* Protium is predominant form and it has no neutron.
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- Deuterium is known as heavy hydrogen so water formed from deuterium is called
Heavy water (D:0).

* (D:20) 1s used as moderator in nuclear reactor. (D:0) was discovered by HC Urey.

« Tritium is radioactive isotope (half-life period is 12.4 years). It is beta emitter.

°© AW T AR TEEINH o Y H AT AT@T 7 FATGT SFeRad & a4 gt st wilt et (D20) =gt smar
2l

* (D:0O) =t suanT uwmy fugex ® Aigte o & # forar smar 21 (D20) & @ et 3y 7 i oft

o fefeam earut smgaiem & (e Sfam erafir 12.4 o9 8)) 92 ofier scasie 2.
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Physical properties of Dihydrogen(H:)

 Itis colorless, odourless, tasteless and combustible gas.
* Itis lighter than air.

 Itis insoluble in water.

* Boiling point = 20.39K

* Density =0.09 g/L
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Chemical properties of Dihydrogen(H-)

It Is relatively inert at room temperature.

- At high temp., it react with halogen(X:) to give hydrogen halide (HX). (X=F, Cl,
Br, I)

It reacts with oxygen (or air) at high temp. to form water. The reaction is highly
exothermic reactioQe—————

« 2H:(g) + O2(9g) catalystor heat 2H:0 () + heat
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It reacts with dinitrogen(N:) to form ammonium (Haber’s process)

* 3H: (g) + N2(g) 673k, 200atm, (Fe, Mo) . 2NHs (g) + heat

* Note: Haber's process is used in the manufacture of nitric acid and nitrogenous
fertilizers.

+ When water itself combines chemically with some element or mineral , the reaction
Is called hydration.

g greAarseraT (N2) & arer UTdishaT sk STIHaW S=TaT 8§ () <kt UfshaT)

* 3H2(g) + N2(g) 673k 200atm. (Fe. Mo) 2NHs (g) + heat
°© e TR ATHAT T ITANT AT5ieeh TS TR ATZEId® Saehl o (AATUT 7 foram mar 21
© W& gt T fordt ae ar @i o Ay TEraie €9 € AT 8, al Tfafshar sl Serdie set v gl
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Hard Water

* Presence of calcium and magnesium salts (mainly) and iron salt in the form of
hydrogen carbonate, chloride and sulphate in water makes water hard.

- Hard water does not give lather with soap.

+ Hard water forms scum/precipitate with soap. It is, therefore, unsuitable for
laundry.

« Itis harmful for boilers as well because of deposition of salts in the form of scale.
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Temporary Hardness :

» Temporary hardness is due to the presence of magnesium and calcium hydrogen
carbonates in water.

It can be removed by:

(1) Boiling: During boiling, the soluble magnesium hydrogen carbonate is converted
Into insoluble magnesium hydroxide and calcium hydrogen carbonate is converted
Into insoluble calcium carbonate.

» These insoluble precipitates can be removed by filtration.
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(i1) Clark's Method: In this method, calculated amount of lime is added to hard
water.

It precipitates out calcium carbonate and magnesium hydroxide which can be
filtered off.

(i) wrerreh farfer: 3@ fotar & o <Y TTUT <Y T2 WIAT Rt e R ST W THerman S 2
°©  Ug hicyaw wEie R HHEW gesiemTse & safua wtar @ ™ ftheet foram =it ekt 21
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Permanent Hardness

It is due to the presence of soluble salts of magnesium and calcium in the form of
chlorides and sulphates in water.

- Permanent hardness can be removed by the following methods:

« Treatment With Washing Soda (Na.COs or Sodium Carbonates) - Washing soda
reacts with soluble calcium and magnesium chlorides and sulphates in hard water

to form insoluble carbonates.
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« Calgon’s Method :Sodium hexametaphosphate (NeaéPf,018 ), commercially called
‘calgon’, when added to hard water, complex anions are formed. The complex
anion keeps the Mg2+ and Ca2+ ions in solution.

+ lon Exchange Method: This method is also called zeolite/perinutit process.
Hydrated sodium aluminium silicate is called zeolite. When zeolite is added to
hard water, exchange reactions take place which results in softening of water.

+ Synthetic Resins Method : Now-a-days hard water is softened by using synthetic
cation exchangers. This method is more efficient than zeolite process.
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Soft Water

- Rain water Is almost pure.

« The water free from soluble salts of calcium and magnesium, is called soft water. It
gives lather with soap.

* Note: Degree of hardness is defined as the no. of parts of CaCO:s or equivalent Ca
or Mg salts present in 10¢ parts of water by mass.
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Metals

« Metals are the materials possessing or holding the characteristics of being hard,
fusible, shiny, malleable, ductile, and so on.

«  They have the tendency to loose electron and form cation (positively charged ion)
are called metals.

- E.g: Silver, Gold, Copper, Aluminium, Iron, and many more.
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Physical properties of metals

- All metals are solid at room temperature. Except: mercury(Hg)- liquid

« They have metallic lusture (shinning). Except : sodium (Na), potassium (K)
- Metals are malleable (thin sheet). Most malleable metal is Gold (Au)

- Metals are ductile (thin wire). Most ductile metal is Gold (Au)

+ 1g gold = 2000m/2km wire, 1mg gold = 200m wire

» Metals are sonorous (produce sound on hitting). Except : Na, K, Hg
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- Metals are good conductor of heat and electricity. Best conductor : silver (Ag) and
copper (Cu), Poor conductor : mercury (Hg)

- Metals have high density, therefore they are hard.

» Except : sodium (Na) and Potassium (K) — they are the softest metals and can be
easily cut with knife.

* Osmium (Os) is the densest and heaviest metal.
* Note: heaviest element is uranium (Ur)

- Metals have high melting point. Highest M.P — tungsten (W) : used to make bulb
filament

* Lowest M.P — mercury (Hg)
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CHEMICAL PROPERTIES OF METAL

» Metals are electropositive in nature I.e., they have tendency to loose electron.
* Reaction of metals with oxygen.
* Metal + oxygen = metal oxide (basic)

- Metal oxides are basic in nature except : aluminium oxide and zinc oxide are
AMPHOTERIC in nature I.e., both acidic and basic.
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* Reaction of metal with water:
a. Highly reactive metals + water = metal hydroxide

 Na+ H:0 * NaOH (sodium hydroxide/ CAUSTIC SODA)

- K+ H:0 » KOH (potassium hydroxide/ CAUSTIC POTASH)
- Mg+ H:0 MgOH (MILK OF MAGNESIA)

« Ca+H:0O »CaOH (SLAKED LIME)

b. Moderately reactive metals + water = metal oxide (Al, Zn, Fe)

c. Least reactive metal — do not react with water at all (lead —Pb, silver- Ag, copper —
Cu, gold-Au)
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» Reaction of metals with acids:

» Metals react with dilute acid to release hydrogen gas. e.g. Aqua Regia / Royal
water

« HCI:HNOs;=3:1
» Reaction of metals with solution of other metal :

* More reactive metals can displace less reactive metals from their compounds in
solution or molten form.

e.g., Fe + CuSO4 — FeSO4 + Cu
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REACTIVITY SERIES

K Potassium Most reactive
Na Sodium

Ca Calcium

Mg Magnesium

Al Aluminium

Zn Zinc Reactivity decreases
Fe Iron

Pb Lead

H Hydrogen

Cu Copper

Hg Mercury ‘

Ag Silver |

Au Gold  Least reactive



N

By: Kanchan Sharma £)
CHEMICAL PROPERTIES OF METAL

- FLAME COLORATION:

Metal Colour

Sodium Yellow

Potassium Violet

Rhubidium Violet

Lithium Red

Calcium Brick Red

Strontium Crimson Red

Barium Apple Green or Green
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Sodium (Na)

+ Its atomic number is 11 and mass number is 23.
It belongs to group-I, 3rd period and s-block of the periodic table.
+ Earth's crust contains 2.27% sodium by weight.

» Because of its high reactivity, sodium is always found in combined form.
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» The ores of sodium are:

I. Chile salt petre (NaNO3),

ll. Sodium sulphate (Glauber's salt, Nazso4 401-120),
li. Borax (Na2B40O7 ~ 101-120)

Iv. Brine or common salt (NacCl).

It is extracted by the electrolysis of molten NaOH in Castner’s process or molten
NaCl in Down's process.
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* Properties :
(i) Itis a light, soft silvery white metal that can be cut through knife.

(i1) It is highly reactive metal, i.e., reacts with air to form sodium oxide (Na.Os) and
water to form sodium hydroxide (NaOH) and hydrogen (H2).

(i11) Because of its high reactivity, it is generally stored in the kerosene oil.

(iv) Itis soluble in benzene.
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* Usage :
(1) As a reducing agent, an alloying metal, an anit-scaling agent.
(1) Used as coolant in nuclear reactors (in liquefied form).

(ii1) In making TEL (tetraethyl lead) from the sodiumlead alloy in synthetic reaction.
SUANT :

() T H I T ToE & &4 H, Tk {79 41q, T gfe-whichT wiel
(i) ooy Rugredt § viiacter o €9 § IUFNT foRAT SITaT § (Seiteha €9 )|
(i) Rafesw wfafsrar & Mifsawcre My a1 ¥ AT (LU o) T H)
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Compounds of sodium

1. Sodium chloride (NaCl)
« Known as TABLE SALT/ COMMON SALT

A human body requires500mg of sodium per day.

* A pure sodium chloride is not hygroscopic (i.e., does not absorb moisture). It shows
hygroscopic nature due to presence of impurities of MgCl. and CacCl.
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HITSaH & AR

1. wifeaw a=rss (NaCl)

° 2T THH/ATHTT THE o ©F H AT ATdT
° Tk qHES IR k! TfafeT 500 faeum aifeas hr strasaendr gt 2l

°© 9IE Wil FARTES Sgrehiiues @ § (a, T @ srawniya w@ ot §)1 a8 MgCl. sk CaCl., €t
ATt ht IuTrATd & HRUT EgRhI TR ThTd T F9ITT 2
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2. Sodium hydroxide(NaOH)

* Known as CAUSTIC SODA

+ Used in manufacturing of soap.

« Used in the refining of petroleum.

» On exposure to air, sodium hydroxide becomes liquid and after sometimes it
changes to white powder because NaOH on absorbing CO: from air, gets
converted to Na:CO:..
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2. mifsaw grggramss (NaOH)
°  HIEEh TIST o A/ T AT ATAT 8

°© HTEA % fwtor & sgan fRar S B
°  Ueiferad & e W Iu=T feRar ST 2

°© AT €@UH H AW W, VISTH FTFSFATSE A 81 AT 8 HAR Hel-shHt I8 Ahg U § IqeT A1ar 2
Fifes NaOH zar & CO; =t sramifua w3 @ Na.CO; # uftafda g simar 21
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3. Sodium carbonate (Na.COs)

+  Sodium carbonate decahydrate (Na.C0Os.10H:0) is commonly known as
WASHING SODA or SODA CRYSTALS.

* Anhydrous Sodium carbonate (Na.CO:s) is SODA ASH.
» Used In the manufacturing of paper, paint etc.

+ Used in textile industry.
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3. Tifgam wratae (Na2COs)

o witeaw wraiqe fewrige (Na:C0s5.10H:0) st R ur SifyiT |ieT 91 9iet fohtedt & ®9 ¥ JAH=T
T B

e wifggw wrate (Na:COs) dret vt 2
°© IS, Ue ATfe & fmtor # Su=T o st 21
°  HUST ITNT H ITINT TeRraT ST 2
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4. Sodium bicarbonate (NaHCO:3)

* Known as BAKING SODA.

+ Used in Soda-acid extinguisher.

+ (baking soda + sulphuric acid)

4. aitzaw argetaie (NaHCOs)

*  fRTT E@IST % AH § AT AT 2

°© WIST-THE T el I | IUANT {oRaAT STaT 2
°  (IfHT AT + HewIiE TiR)
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5. Sodium sulphate (Na:SO.)

»  Sodium sulphate decahydrate (Na.SO4.10H:0) is known as GLAUBER SALT.
6. Sodium thiosulphate (Na.S:0s.5H:0)

* Known as HYPO

« Used in photography [silver bromide(AgBr) + hypo]

5. witeaw wewe (Na2SO4)

o wifean aetke fEwrerege (Na:SO4.10H:0) =Y Tter 79k & ®9 T JHT A4 |

6. Tiftggw eamEeke (Na:S:03.5H:0)

°  ETSUT o ATH ¥ AT ATAT §

° HienTh § 3w [fres smges(AgBr) + g
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Silver(Aq) | =it (AQ)

It Is soft, white , lustrous metal.

«  Atomic no. =47

- Atomic mass = 108

- It belongs to group 11 and period 5t
* I YATIH, Hhe, TAHRIR U] 2

oz A, =47

oy geEHe = 108

+ ag udg 11 iR srafyr S & waifea 2



By: Kanchan Sharma )(.‘b %

* Important ores of silver :

I. Argentite / silver glance (Ag.S)

1. Horn silver (AgCl)

ll. Ruby silver / pyrargyrite (3Ag:S.Sb.S3)

It is mainly extracted from Argentite ore by MacArthur cyanide process.

» Everyday science: It is dangerous to eat egg by silver spoon because egg contains
sulphur which reacts to form black colored silver sulphide(Ag.S) which damage

the spoon.
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° TS o AU FIAEh:

| ertdT/Rree i (Ag:S)

i, &R frew (AgCI)

i, weft ferea/arsaiiTse (3AQ2S.Sh:Ss)

°© UE HET ®U ¥ HeRITLR ATEATSE UTHAT GRT ST & 37aEh § THehTert ST 2

©  ASTH R forAT=: =i o e | 3T THT Tt § FAITh 312 § To® BT § ST TfaishaT shich shiet TT
&1 foree Tewtge (AQ2S) TATaT & S IFHe i THAT Ugard ol




N

By: Kanchan Sharma £

- USAGE:

I. For making coins, utensils, ornaments.
1i. For filling tooth cavities.

1i. In silver plating

ST

|. TR, @, ATyNT S & forg)

1. giat & Hfaet wwa & foru,

. =t sge ®
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Compounds of silver:

1. Silver bromide (AgBr) — used in photography
. Sllver chloride (AgCl) — used in making photochromatic glasses.

2
3. Silver iodide (Agl)- used to produce artificial rain
4

. Sllver nitrate (AgNO:s)- known as LUNAR CAUSTIC. It is kept in colored glass
because it decomposes in sunlight. It is used to make voter’s ink




By: Kanchan Sharma )(.‘b %

° ot & Afrew:

*  faem stz (AQBY) - wiemmdht § su=n fRar STt §

* T Feres (AQCI) - wERAfEw e g |7 st foRa STt #
* foea smatetss (Agl)- wbm aut seu=r % o forg ST foRat s &

» faem T1gee (AGNO:;)- & TR whifeeh o AT/ & AT 1A 21 38 M e § FATT T@T ATAT § FAi 1R
g Td ki QT 7 forafed g Jrar 1 3HRT START Hagrar Y SEl a9 9 foRar S @
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MAGNESIUM (Mg) | #fifsrem (MQ)

« Atomic no. =12

« Atomic mass = 24

It belongs to group 2 and 3rd period.
© g A, =12

° URHT FogHH = 24

° 9% aug 2 3R 3 <t srafer & waitem
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» Some important ores of magnesium:

Important metals and théir ores

Metal Ores Chemical Formula
Sodium (Na) Chile saltpeter NaNO,
Trona Na,CO,, 2NaHCO, - 3H,O
Borax Na,B O, -10H,O
’ Common salt NaCl
Aluminium (Al) Bauxite ALO,-2H,O
Corundum ALO,
Felspar KAlSi, O,
Cryolite Na,AlF,
Alunite K5O AL(SO,), -4 A(OH),
Kaolin 3 ALG,-6Si0,-2H,O
Potassium (K) Nitre (salt peter) KNO,
Carnalite KCl1 - MgCl,-6 H,O
Magnesium (Mg) Magnesite MgCO,
Dolomite MgCO,CaCO,
Epsom salt MgSO,-7 H,O
Kieserite MgSO -H, O
Carnalite " KCl-MgCL-6 H,O
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* Properties:
(1) It is white coloured extremely glared metal.

(2) Its melting and boiling points are 650°C and 110°C respectively.
(3) It is malleable and ductile metal.

(4) It evolves hydrogen gas with dilute acids but not with the bases.
ot

(1) = wthg 1 6t areda TwehIett o 2

(2) et TR R FYHTER e 650°C =ir 110°C 2

(3) 7 sraTaSEd TE A g 2

(4) T A7 STt o AL FTFZIN 6 ST HLAT & Sfeh QR o dver T
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(5) In the presence of dry ether, it combines with alkyl halide (RX) to give alkyl
magnesium halide which is also known as Grignard’s reagent.

(6) Because of its high reactivity, magnesium ribbon is generally kept in an
atmosphere of nitrogen.

EME{S} i Hil:g] L L™ Mgg:tqz{s}
Magnesmum  Nifrogen MIagnesinun
nitride
E'T“.l
Chemical formula of compound % is
Mgg,mg.
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(5) vk 3R St suftufa A, a8 tewtse Femss (RX) & ary freret tewhtger Aifyem gemse 3ar @ @
firaE erftrertier & &0 W oft ST SATaT BN

(6) sEeht Iour ufafshaTsierar & o, AR R St AR W ATEE & JTeRul § W@ ATdT 3

3IMgey + Ny == > MgaNag
Magnesmum  Nifrogen MIagnesinun
nitride
enr
Chemical formula of compound % is
Mgg,lqg.
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« Uses:
(1) In making flash light ribbon, in fire crackers and in flash bulbs in photography.

(1) In making alloys as its alloys are very light and soft. Elektron is an alloy of
magnesium which contains Mg (95%), Zn (4.5%), Cu (0.5%0). It is used in the
frames of aircraft and motor vehicles.

(111) It i1s present in chlorophyll.
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°© IUANT:
°© TAY AT Nad T W, U S § SR W § %9l o a1 1l

° Thoreng AT § wifor 3eht THET Jgd Boeh! AR HoTaW gt 8] Soiarg 1 HH1T9Tad T Ueh fier ang §
ﬁmﬁl\/lg (95%), Zn (4.5%), Cu (0. 5%)%%!%@%%@%3@%#1}%&1
AT 2

°© U FANRCT § HISg 2 2l
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Compounds of Magnesium

1. Magnesium Hydroxide [Mg(OH).

It is a white color substance, slightly soluble in water.

A suspension of Mg(OH)2 in water is called milk of magnesia. Its nature is alkaline
(or basic).

It I1s used as an antacid, as laxative and for neutralising acidic waste water.

It is also used as chewable tablets and capsules and in the treatment of scalp‘s
dandruff.
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THITITEH o AR

1. Ffifsrem grsgiemtss [Mg(OH): |

° g UH TS T HT UGS 7, T AT H oAIST TSI B

urt 7 Mg(OH), @ fetam ot fiees it ST et SITaT 81 38Rt Tehfd &I (JT =) BT 2
THHT ITANT USTHS & €T W, {0k o & T 3 AT e Te ot Hitswa & & forg fomam wmar &)
THHT ITANT AT F MieTat AR He o €T 7 R TR it w6t o 3uam & o foram simar 21
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2. Magnesium sulphate [ MgSOs]

 Itis acolourless crystalline solid. Naturally occur in hot water spring in the form
of epsomite or Epsom salt [MgSO.. 7H:0.

 Itis used in fireproof fabrics and in the manufacture of ceramics, cement and
match boxes.

« Itis also used as a mordant in dyeing and tanning industries and as a purgative in
medicine.
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2. FIEm weke [MQgSO4]

°© g Tk TR Fhteeta a1d 3| UTehideh €9 & TH qr & IR | Tedimge a1 vead 90 [MQSOs & wa |
grar 21 7H:20.

°  THHT SUANT ATAEE HUST TR =TT T At =itel, Hie TR Ao shi TSiea=t o fAuior & forar ST gl
°  ZHEHT ITANT TS AR T 3T | ek & ®7 7 R Faferear # ek o6 &0 7t forat Smar 21
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3. Magnesium Carbonate (MgCO,)

It occurs naturally in the form of magnesite or dolomite (MgCOs.CaCO:s).
* Its colour is white and it is soluble in water.

It is used as magnesium Alva (in the form of drug) and as an antacid.

3. fifyem wate (MQCOB)

°© g UTehideh €9 A Fawrge 7t Senmrge (MgCO0s:.CaCOs) & ®u & gt 21

° T TT AHE BT § SR T8 U | gersiter grar 2|

°  ZHERT ITFNT AHITITEW TeaT (F9T o &7 #) 3R UeTiie & & # fmar s 2
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4. Magnesium Alba [2MgCO3 .Mg(OH). .3H:0]

* Itis used as a medicine in removing the acidity from human stomach.

« Itis also used as a dental abrassive (in tooth pastes) and in cosmetics.
4, Tty erear [2MgCO3 .Mg(OH)2 .3H:0]

° SHeRT IUART AT ok U hT TTHTSET ol g T U SAT9Te o &9 U fohaT STaT 2
°  ZUHT SUANT & TquT (< UFe W) 31X died qatet U ot femam Smar 2
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5. Sorel Cement [MgCl..5Mg0O.nH:0]

« Itis used in the dental fillings, for cementing glass and porcelain, etc.

° ZHRT IUANT gt sht fRTelT, i oK =T figt 3 o= oTfe st Astaa o  forar SiTaT 2
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IRON (Fe)

Atomic no. = 26

Atomic mass = 56

It belongs to group 8 and 4th period. (d-block)

4th most abundant element in earth crust.

Present in green vegetable and haemoglobin.
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e (Fe)

© uTHTor A, =26

° oI TEHE = 56

°© 9% aug 8 o Tqe sty & watim 71 (F-sA1h)
* goalt Y TUF | =T HEH TR TN
g afewat AR FHRefed § Hig gt 2
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- Deficiency of iron causes Anaemia.

- Siderosisis the deposition of excess iron in body tissue. Usually common in welders.
Varieties of iron:

a. Pig iron —

+ Contains 4% carbon

b. Cast iron-

+ Contains 3% carbon

+ Used to make hot water pipe, railing, utensils, electric poles where strain is less.

-+ Also used to make steel and wrought iron.
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° IR T HHT T TR g )

°©  WTZSUTHH IR o FHidchi H ATANTE ATIH T THT gl ATHAR W IeST H 3H g

° wirg <y fome

a. oAl ET -

* 4% wHEA AT

b. s=ar =ET-

° 3% wEAEaT

° T UTHT % UTS, I, S, festet o T F9 & foTu Su=nT fohar St @ Stet a9 | 8T 2l
° 3T ITANT T 3R T el I T ot ferar Smar 1
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c. Wrought iron : Purest form of iron.

+ Contains 0.12-0.25% carbon.

- Itis tough and highly malleable.

d. Steel : It is an alloy of iron and carbon(0.25-1.5%)

- Alloys of steel — nickle steel, stainless steel, manganese steel, invar, tunsten steel,
chrome steel.
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C. foreat «1reT : g T Ygad €Ul

o zau (0.12-0.25% =rEq grar 2

°© g e AR ATk o= Bl

d. et og @ iR wra (0.25-1.5%) @ fusr eng &

© e & Ty ag - Freee e, weew e, T ©€e, 3R, T ®id, win el
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NON-METALS
YT

==
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NON-METALS | 3141

* Non-metals : Elements having tendency to accept electron and form anion are
called non-metals.

° 7T : ¥ acd A R TR0 R SR SKUTE S Y g gt ¥, ot e 2
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Physical properties of non-metal

1. They are solid or gaseous. (Except : Bromine (Br)- liquid)

2. They are not malleable, ductile, sonorous and not lustrous (Except : lodine (1) Is
lustrous)

3. They are poor conductor of heat and electricity. (Except : Graphite is good
conductor of electricity)

4. They have low melting point, boiling point and density. (Except : Diamond and
Graphite have highm.pand b.p)
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JTT ok HiTdeh 0T

I e A e 7§ (Rrema: swde (Brr)- ave)
o ot oTellet, edfgeh R sHehe R T8l & (e saeh fob st (1) smehew 2)
F ot iR e & e B 2 (R gaek o6 Iwwge o w6 gamere ?)

TIhT TTAIh, FTYUATh X T T 2T 2| (STShi: TR AR AwISE W ST UH U, 3R
o, 2)

B~ W o
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Chemical properties of non-metal

1. Non metals are electronegative in nature.

2. Non metal + oxygen = oxide (acidic/neutral)
* (Sulphur) + (oxygen) = sulphur dioxide

* SO: + H20 = H2SO4 ( sulphuric acid)

3. Generally non-metal do not react with water though they may be very reactive in
air. Such non-metals are stored in water.

* e.g. : Phosphorus is stored in water
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T ok AT 0T

1. oremqu yehfd # Torera wuTTeRh BIdT &I

2. YT + AT = ATHATSS (AT /TTEN)

° (TewR) + (SATHRAS) = Uow SEATHATSS

* SO2 + H:0 = H:SO4 (vrwafte tfere)

3. I AR WX TR-4TqU aT=t & wrer AiafeRar 78t st 2, gTerifer a1 W aga Widisharsfter
B TehdT 2| THT TuTqd Wer W Tt e ¥

© AW : BERRHA A | GATET BT @
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CARBON | &teA

» Atomic no. =6

» Atomic mass = 12

»Isotopes of carbon = 12Cg, 13C¢ 14Cy

- 14C, is radioactive isotope which emit beta radiations.
© g A, = 6

* o] AT = 12

* wTEA & wEEATHE = 2C, 13C6, 14C,

o 14C, Yeaudt ergaeia @ it sfter ferfertor seafSia st 21
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ALLOTROPES OF CARBON

- Allotropes : allotropy is the phenomenon of existence of same element or
compound in two or more forms that possess similar chemical properties but
different physical properties.

1. DIAMOND: Purity measured in terms of carat. (1 CARAT= 200mg)
Varieties:

+  Cullinan (3032 carrot)
* Hope (445 carat)
- Kohinoor (186 carat)

»  Diamond is the hardest substance on earth.
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TS h TUET

° UACITH: TATSYT Ueh BT dedl IT ATk ok ¥ 9T a1 A 3tferes ®ul ¥ 1f¥dca <t et 8 e
U TETAH 0T B § aife fafere sitfoes ot 2 &

1. FRT: ITEAT oh¥e o &a H "t st 21 (1 e = 200 fuctum)
. wer (3032 Fe)

°© T (445 FE)

* iR (186 %)

* ¥RT gedft W e HeR uaTd T
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*  Properties of Diamond:

1. Colourless transparent solid

2. Density taea= 3.67

3. Refractive index = 2.4

4. Inert and highly poisonous.

5. Bad conductor of electricity

6. In pure form, it is transparent to X-rays but in pure form form, it is not.

So, X-rays are used to distinguish b/w pure and artificial diamond.
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° N o TUT:

1. €& arEstt 3|

2. g9 g = 3.67

3. ugdHis = 2.4

4. Ffesrar v sreaferers fodem
5. ferera w1 wareren

6. 315 €Y | 9% T 3 ToTC URES(l BT § AR 915 ®W § g &1 grar g1 a, g AR Hw
T o T 3T’ i o TeT0 ua=Y Rt U= femam SATaT 2l
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- Diamond is used in making jewellery because it sparkles due to total internal
reflection and refraction.

2. GRAPHITE:
- Each carbon atom is bonded to 3 carbon atoms in HEXAGONAL array.

- The lead in lead pencil is made of graphite, not lead (Pb). Thus, graphite is also
known as BLACK LEAD.

Usaqge of graphite:

1. In making electrodes because it is good conductor of electricity.
2. As lubricant to prevent rusting & friction in machines.

3. As a moderator in nuclear reactor.



By: Kanchan Sharma )(.}) %

* € T IUANT STUT S T foram SiTa 2 ifer g vt etiafies atrad= i sTuad= o
THIUT THRAT &

2. TwTEe:
* Tdeh TS UTATY] TFATTHE R0 § 3 hTal URAToren & T e 2|

o Ufie ® 9T AwrEe & T g1 B, o (Ph) & 7 T@ yeR, wEe WY st g & AW
O ot AT AT B

UFHTZE hT IUINTS

° FAFEIS T H TR 98 T &1 gerreteh 2

° HIMHAT | ST 3R THT hl Ak o T Fgeh & €9 |
° TXHTU] RueeX | ATEte & & H|
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GRAPHINE :

« Carbon atoms densely packed in honey comb crystal lattice.

* ltis used as a conductor for touch screen, LCD, and LED.
LAMP BLACK :
* |t contains 95% carbon.

It is obtained by burning hydrocarbon in limited supply of air .
 Itis used as black pigment in black ink, shoe polish, and as an eye soot (kajal).



By: Kanchan Sharma )(.‘b %

TR :

* ShTEI URHTU] QRIS fohteet STell H He &9 & W 2 €)

° TERT IUANT o Fhi, TAHTET X Tege! o foT0 heaed & &0 7 foram ST 21
Y HIAT:

3o 95% wTET BT B

* 9g 9Ty 1 e mufd ¥ FIgiehTe e ¥ UTH Fa 2

° EHT ITANT KAt TIATEY, T shY YTTTIT H ThHiet TTEeT o € H AR @ | HiTore
(FTIA) o &9 | T ATaT B
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CHARCOAL :

It has high capacity of absorbing poisonous gases and in making gas masks which
are used in factory & mines.

 Itis used in water filters.

 Itis used in AC to control odour.

It exhibit germicidal properties.

 Itis used to make gun powder.

* (Gun powder = potassium nitrate + charcoal + sulphur)



By: Kanchan Sharma )(.}) %

TRl hT hiTET:

° W FEHT AT SRl TNV hid AT T AR I <hl 3521 HAT BidT g Raest Su=nT
HREH AR TEHT W fRar s 2

° ZHHT IUANT T TheeX W forar SITaT B

° TEHT SUITNT THT U Tier aht Fifea s o foru femarm smar 2
° g IRTIUATITR TTUT T3 AT 2

° THRT IUTNT T Y13 g9 W ThaT AT 2

° (T USSR = UIREN AT3¢e + TRGIA + Tew)
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COAL :

- Depending upon % of carbon, there are 4 varieties of coal:

1. Peat — (50-60% C) = low quality coal

2. Lignite — (60-70% C) = known as BROWN COAL

3. Bituminous — (78-86% C) = general variety of caol, used for domestic purpose
4. Anthracite — (94-98% C) = good and high quality coal




By: Kanchan Sharma @) mE
HITAT :

* THTE o TTA9Td o TR W hITget i 4 Fret gt 8:

1. ¥tz - (50-60% C) = 4= TuraT ATAT ShITAT

2. fomarge - (60-70% C) = 900 SiFett & 9 W FHT 96T §

3. fegfuma - (78-86% ) = shatter &t A= fohew, ol T o forg s & St 2
4. TETEe - (94-98% C) = r=sT Ud Tvel UTEHT ST hiFell
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Soaps and Detergents

| AR Bl
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Soaps | |r=

» Soaps are the sodium or potassium salts of long chain fatty acids (RCOONa).
°© A odt s arer % the (RCOONa) & wifsaw ar ure iy o1aor g

 Saponification Reaction :

Fat ) Soap
(Glyceryl esters + Sodium N (Sodium salt N Glycerol
of stearic acid) hydroxide of fatty acid) (By-product)
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Characteristics of a Good Soap

1. There should be no free alkali in a good soap.
2. A good soap should not contain moisture more than 10%

3. Soap must be soluble in alcohol and should not crack during use.
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1. 3T%0 AT W i3 W H7h &R &1 g1 amteul
2. T ores ared 1 10% & erferer 7t 7 g1 =ize
3. OTE STeHIEA H YA ST TR ST SUANT & S WeAT 781 areul
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Soaps In hard water

« Soaps react with calcium and magnesium ions present in hard water and form
Insoluble calcium and magnesium soaps.

» They separate as scum in water and also adhere to clothes as gummy mass.
- Hair washed with hard water looks dull due to the sticky precipitate.
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° A IR TA H HING Hhiovam iR F=Hmw smaat & wver wfafshar & 8 o
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Detergents

» They can be used both in soft and hard water because their calcium and
magnesium salts are soluble.

* Thus, they have relatively stronger cleansing property as compared to soaps.

- Detergents are chemically alkyl sulphate or sulphonate or ammonium salt of
long chain fatty acids( having 12-18 carbon atoms).

- E.g., Sodium lauryl sulphate, Sodium p-dodecylbenzensulphonate.



By: Kanchan Sharma )(.}) %
AUATAh

°  ZeRT IUANT Vet 3R hR A ST H FohAT AT TehdT & FITeh Ik hieorad I AHET
AU FAAIE FId &

° 3H THNR, STH AT T qoaT § STUersha e Teiad awtg ToT 2 2

° feesic THEAE € § Tehigel Hehe AT Hethie a1 wdl JEer arer et uive (12-18
HTAT UTATY] 1) & SR T0h B 2

° JH, AISTH ATHA Tohe, AHSIH W-Siefiaasaehie|




By: Kanchan Sharma @) mE

- Sodium sulphate and sodium silicate are added to the detergents to keep the
washing powder dry and to maintain its alkalinity

-+ Detergents clean the surfaces by decreasing the surface tension.

° IR USSR hi TET WA FR 3T ATHFdT S11C W & o1y feesie @ aifsaw aethe 3k
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Disadvantages of Detergents over Soaps | are= Y gt | feesie &
dhdTqd

(o}

+ Soaps are biodegradable while detergents which have highly branched
hydrocarbon chain, are non-biodegradebable and cause water pollution.

© WA TSR B ¥ Jafe fEeste Rl sreafires wiad eregieRteT i@ Bt ¥, ¥
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DRUGS

» Drugs are chemicals of low molecular masses. On the basis of therapeutic
actions, drugs are classified as follows:

1. Antipyretics : ‘Anti’> means against and ‘pyretics’ means pertaining to fever.

Drugs used are aspirin, crocin, ibuprofen, paracetamol, phenacetin, analgin,
novalgin etc.
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2. Analgesics: Reduce pain. E.g. aspirin, paracetamol, morphine (which is an
opium alkaloid obtained from poppy plant) etc.

 Itis also used in prevention of heart attacks due to its anti-blood clotting action.
Morphine is a narcotic (addictive) analgesics.

It is obtained from opium poppy. Marijuana is a sedative.
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3. Antibiotics: Inhibit the growth or even kill the microorganisms.

* These are obtained from microorganisms and used to destroy the other
microorganismes.

+ Penicillin was the first natural antibiotics discovered by Alexander Fleming in
1928. Penicillin is bactericidal antibiotics.
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4. Antiseptic: They prevent the growth of microorganisms or Kill them but are not
harmful to living tissues. E.g. furacine, soframycine.

5. Disinfectants: These are applied to inanimate objects such as floors, drainage
systems, instruments etc. E.g. phenyl, 1% solution of phenol.

6. Sulpha Drugs: These drugs contain sulphur and nitrogen. These are effective

against bacterial infection. Sulphanilamide was first sulpha drug prepared in
1908.
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7. Anaesthesia: Cease the sense organs.

» The first anaesthesia diethyl ether was used by William Morten in 1846.

»  Other examples of compounds used as anaesthesia are cocaine, diazepam,
halothane, nitrous oxide, pentothal sodium etc.

» Quinine is an anti-malarial drug which is obtained from cinchona bark.
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8. Antacids: Neutralize the acidity in stomach. E.g. Aluminium and magnesium

hydroxides.
° USTHE: Ue W giHiedt st TSR wear 31 S Tegiam ok S0 gregeTse]
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Polymers
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Polymers

The word ‘Polymer’ came from two Greek words ‘poly’ meaning many and
‘mer’ meaning part/unit.

* So, a polymer is made up of many repeating units.

These repeating units are derived from some simple and reactive molecules
known as monomers.
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Polymerisation

* The process of formation of polymers from respective monomers is called
polymerization.

* |t takes place under certain specific condition.

* e.g., when acetylene gas is heated in red hot copper pipe, its three
molecules combine to give benzene which can be considered as polymer of
acetylene.

* Generally used polymers are Plastic, Rubber, Fabric
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Plastic

Synthetic Natural

Thermoplastic Thermosetting

J
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Plastic

* These are the organic polymers of high molecular mass. They remain soft
during the course of their preparation and can be shaped in any form.

* These are of two types:

1.Natural plastic

2.Synthetic plastic
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* Natural Plastics

* These are made by plant material like starch, cellulose and tree of eucalyptus.
* Synthetic Plastic

* These are synthesized in laboratory or industry.

* These are further of two types:

1.Thermoplastic

2.Thermosetting plastic
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Thermoplastics | ACHIECSh

Some plastics which get deformed easily on heating and can be bent easily (i.e.,
become soft on heating and hard on cooling), are known as thermoplastics.

E.G., Polythene, Polystyrene, Teflon and PVC are some examples of thermoplastic.
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Thermoplastic Monomer Uses
Polythene Ethene (CH, == CH,) For making toys, bottles, polybags,
pipes, dustbins etc.
Teflon Tetrafluoroethene For making oil seals, gaskets and for
(CF, == CF,) non-stick surface coated utensils.
Polystyrene Styrene (C;H. — CH == CH,) | As insulator in the manufacturing of

toys, radio and TV cabinets, combs, etc.

PVC (Polyvinyl chloride) | Vinyl chloride (CH, == CH- | For making rain coats, dish antenna,

Cl) hand bags, water pipe, etc.
Polypropene Propene (CH; — CH == CH,) | For making toys, pipes, roper, fibres,
etc
Lucite ﬂ For making contact lenses

(I € —C —=C —OCHy)
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Thermosetting Plastic | qRfATer canies

* Some which when molded once, can not be softened by heating, are called
thermosetting plastics. These are irreversible and also called rigid temperature
polymers.

> e.g.: Bakelite, Melamine
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* Bakelite is a copolymer of phenol (C,H;OH) and formaldehyde (HCHO) formed in
the presence of sodium hydroxide.

* Itis a poor conductor of heat and electricity.

* It is used for making electrical switches, handles of various utensils, etc.
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* Melamine It resists fire and can be tolerate heat better than other plastic.

* |t is use for making floor tiles, unbreakable kitchen wares, fabrics which resists fire,
etc.

* Plasticizers can convert a hard and brittle plastics into-soft and easily pliable
plastic.

: :ﬁrmns?r 3rer &1 yfaRier #xar 8 3R 3w canf¥es & Jorem A
mmﬁwwm%l

. mmvrma?a?rasﬁr TS & HCC AW, AT gfaet w3
MR g & AT AT ST 2

© TATREHTSIR HoR AR IR carffed & e 3R mare & o<
cATfees # 9 GEd 8l



By: Kanchan Sharma @) [LIVER
Rubber | Id5

* Rubber is a natural polymer. Earlier, it was used for erasing marks of graphite on

paper, so it got name rubber. | TET Th UThfads dgols %‘I ggdl
FTS U AGBE & AT Fenr & v fFar smar o, SHHT

odlH I YsT|
* |tisoftwotypes- | g8 2 UhRX I giar %—
1.Natural rubber | ‘Jlﬁjﬁﬁ? T

2.Synthetic rubber | fAdfes X
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Natural Rubber :

It is obtained from the latex( milk of the tree found in equatorial evergreen forest)
of the rubber tree. It is the cis-polymer of isoprene.
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* Synthetic Rubber :- It was discovered by Mathews and Harris. Eg. Of synthetic
rubber are :

1. Neoprene rubber,
2. Buna-N,

3. Thiokol rubber
?mw:-saﬁmmz@raﬁz%ﬁv#aﬁzm Y. fdfes WM &
1. e Ty,

2. gI1-T,
3. AT &
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1.Neoprene - chloroprene. Used in conveyor belts, gaskets, hoses, electric cables etc.
2.Buna-N - 1,3 — butadiene and acrylonitrile. Used in oil seals, tank lining etc.

3.Thiokol — Dichloroethane and polysulphide. Used as rocket propellant as it releases
oxygen.

1 BT - FR | FER doT, TEHE, A1, SATCE dad AR A
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Vulcanisation of Rubber

* Itis the process in which rubber is heated with sulphur to improve its resistance
and elasticity.

* The obtained vulcanised rubber is strong, more resistant to chemicals and can
withstand high temperatures.

* Rubber which are used in the production of tyres uses 5% sulphur for making
triple bond.
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Fibres | 2

* Fabrics (clothes) are made from fibres. These are of 2 types:

1.Natural fibre
2.Synthetic fibre
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* Natural Fibres : Obtained from plants and animals.

* Used in the manufacture of paper and textile e.g. cotton, hemp, jute flax etc.

Animal fibres consist of proteins. E.g. silkworm silk, spider silk, wool etc.
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* Semisynthetic Fibres: Obtained by treated natural fibres with some chemicals.

* E.g., Rayon. Rayon is obtained by chemical treatment of wood pulp (cellulose), a
natural fibre.

* Cellulose is first treated with cold sodium hydroxide and then carbon disulphide to
obtain viscose.

* That’s why rayon is sometimes called Viscose rayon.

* Rexin is an artificial leather obtained by vegetation of cellulose.
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* Synthetic Fibres : Obtained from chemicals in laboratories and industries. E.g.
nylon, polyester, metallic fibre, silicon carbide fibre etc.
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Fibres Monomers Uses

Nylon Hexamethylene diamine | In making toothbrushes, roper,

(1st obtained in 1935) parachute, net of fish trappings, garments
etc.

Polyester Ethylene glycol and In making clothes, hose pipes of fire

(dacron/terylene) E.g. terepthallc acid extinguishers.

PET

Carbon Fibres Carbon In making the parts of space vehicles and
sports items

Orlon Acrylonitrile As a substitute for wool for making
blankets etc.
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X Which type of fibre is Terylene? - Synthetic fibre
o PVC is obtained by the polymerisation of - Vinyl chloride

X Bakelite is a copolymer of Phenol and - Formaldehyde
o A thread is actually stronger than a steel wire — Nylon
X is a first man-made fibre — Nylon

o Fabric made from does not get wrinkled easily - Polyester
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< Polycot is a mixture of - Polyester and Cotton

* The name of plastic polymer from which combs, toys,
bowls etc., can be made, is? — Polystyrene

o is used to make light weight, but strong plastic -
Polyvinyl Chloride (PVC)
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<  Polyvinyl Chloride (PVC) is an example of thermoplastic.
**  Which fibre is also called as artificial silk? - Rayon

o is natural fibre - Silk

*  Which base is present in soaps - Sodium Hydroxide (NaOH)
* Polythene is polymer of — Ethylene

* Nylon threads are made of - Polyamide polymer
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X Rayon is prepared by - Wood pulp

% There are some plastics which on moulding once cannot be
softened by heating, these are called - Thermosetting
polymers

X The polymer used in making plastic crockery is — Melamine
o What is a Bakelite? - Polymer

o The chemical compound present in silk is — Protein

X Natural rubber is a polymer of — Isoprene

X The process of improving the quality of rubber by heating it
with sulphur is called -Vulcanization






In 1803 John Dalton proposed atomic theory of matter.
1803 & SiieT STecsT A G FT WAV] g gearfaa |
He is the father of atomic theory.

T qIA] RAga & o1 3§ |

Matter is made up of extremely small particles called
atoms.

qerd 3cqd B FOI ¥ Fa11 giaT § fSiee IIA Fga ¢ |




Atoms of a given element are identical in size, mass,
and other properties

frdl QT a7 dca & WAV H&R, GeAW 3R 3T it #
AT gid ¢

Atoms cannot be subdivided, created, or destroyed.
A3 1 fasnfara, AT ar sse & fFar s wwan

Atoms of different elements differ in size, mass, and
other properties.
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The theory fails to explain how atoms
combine with different elements to form a

group.
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His theory fails to explain about isotopes .
He claims that all the atoms have identical
masses and densities.
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Later on, other atomic models like Rutherford’s Model,
Bohr’s Model, Vector Model etc. have confirmed that the
atoms are compoosed of number of particles like
Electron, Proton & Neutron.

qg #, HeT WA Al Sl EIHIS HAlsd, wmm
ﬂmmﬁqﬁcaﬁ%ﬁ:wm IR eI
3 7§ Fo A o D E

Other particles like positron, mesons, neutrino etc are
also present.
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Rutherford Atomic Model is associated with Alpha Scattering
Experiment in 1911.

TEIPIS AT AlSe 1911 H e Fhola JT & 3T §3;T 7
The plum pudding model was given by J. J. Thomson.
e ST ASH o, S, YTHES GaRT AT AT 9Tl

Neils Bohr’s Atomic Model introduced Quantum Concept in
1913.

dAled d1gT & WA AlST o 1913 A FaAEH JAUROT H 920 T

His atmic model was based on Plank’s Quantum Theory.
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Electron(e”): The electron was discovered by J.J.Thomson in
1897.

SAacid(e): Soideld $I el of.o.ATHTT o 1897 & Hir i
% Charge of an electron is -1.6x 10-1° coulombs.

% T Zoaclsl $T G -1.6x10°19 Feld g g

% Mass of an electron is 9.11 x 103! kg.
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Proton(p*): The Proton was discovered by Earnest Rutherford
in 1917.

QT (p*): WelT T WieT Hefee TIHIS F 1917 F & i
% Charge of an Proton is +1.6x 10-1° coulombs.
% TEH WIS HT 3T +1.6x101° Ferea g 8

% Mass of an Proton is 1.67x 1027 kg.
% TH YA FT gedAT 1.67%x1027 fFellams g




Neutrons(n): Neutrons were discovered by James Chadwick in
the year 1932.

FgCieT (n): 7l T WS AFT Asfda o a¥ 1932 & #ir oA
¢ Charge of neutron is zero.
% YA &1 3MAA YT BT gl

* The mass of the neutron is 1.67x 1027 kg.
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Positron(e*): A subatomic particle with the same mass as an
electron and charge is numerically equal but positive.

el (e*): Soldcld & WA GeIAT X AU arel Ueh SYRHAIOTH
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It

is also called the antiparticle of electron.

U SoFcid & Uiasor o FHgr J1ar gl

It

was discovered by Carl David Anderson in 1932.
ST Wil Hlel 3793 TSWHT & 1932 H &ir i

Charge of an Positron is +1.6x 10-1° coulombs.
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Antiproton(p’): A subatomic particle of the same mass as a
proton but having a negative electric charge.

gfauelst(p): MEld & THAT GedAd dldl THh SYUIAIVIE 0T,
oifehe FONcHAS f@ed 3maer arem

It was discovered by Emilio Segre and Owen
Chamberlain the 1959.
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Quarks: It is a fundamental constituent of matter and is
defined as an elementary particle of an atom

FaF: I§ Yot F1 & Afdsw gew § IR 58§ WA & wH yafAw
HOT & T A qRATNT BFar Jran g

s It was discovered by George Zweig &Murray Gell-Mann in
1964.

U Wil 1964 H ATl foger 3R AY Ad-AT F & 21|

< They are of total 6 types.
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Mass Number = A

X 44— Element Symbol
Atomic (Proton) Number == Z




Mass Number: The mass number of an element is equal to
the sum of number of protons and neutrons.

GegATe HEAT: frdl dca & gedAT WEAT Weld 3R FgeieT T wEAT
& T & ST B gl

Atomic Number: The atomic number of an element is equal
to the number of protons or electrons.

qIATY] WEAT: Ry dea v WA FE&AT Vel AT STl hr &I
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Elements Symbol Atomic Number | Atomic Mass
Hydrogen H | 1.008
Helium He 2 4.00260
Carbon C 6 12.011
Nitrogen N 7 14.0067
Oxygen O 8 15.999
Fluorine F 9 18.998403
Sodium Na 11 22.98977
Magnesium Mg 12 24.305
Aluminum Al 13 26.98154
Silicon Si 14 28.0855
Phosphorus P 15 30.97376




Elements SSymbol Atomic Atomic Mass
Number
Chlorine Cl 17 35.453
Potassium K 19 39.0983
Calcium Ca 20 40.08
Iron Fe 26 55.847
Copper Cu 29 63.546
Silver Ag 47 107.868
Platinum Pt 78 195.09
Gold Au 79 196.9665
Mercury Hg 80 200.59
Rutherfordium Rf 104 261
Seaborgium Sg 106 263




o0

&

o0

4

o0

L)

&

.0

o0

L)

&

L X 2

Isotopes : Isotopes are defined as the atoms of an element,
having the same atomic number but different mass number.

AR S wmﬁmaﬂwaw#qwmﬁ#wﬁqﬁma
fpaT SITaT E, ﬁmﬁrwmawwa?ﬁ%aﬁm SSTATT TE&AT

feeT gt 21

They have same number of protons but diffenent number of
neutrons.

3AH Wield Y &A1 FAT gidl & Afhed #ggiad A F&aT et gt B

Isotopes have same chemical properties but different physical
properties.

W#uwwmmmm
|




E.g; Hydrogen Isotopes- Protium
Deuterium 21H, Tritium 31H

3ETERVT; gIgEled @HEufA®- Wfead 11H, sR@#A 21H, Rfeaw
31H

Tritium is partially radioactive.
fefeaa anfds w & WAt g

Caesium has maximum nuber of isotopes(36)

AFH & FsFET 1 gear g9d 38w § (36)




Isobars: Isobars are defined as those elements that have a
different atomic number but the same mass number.

HSHIER: ASHER FI 3 dedl & T H IR fmam srar & Fereh
qATY] HEAT et gt § Afhar gegwer gear gaAe @t B

Isobars have different chemical property but has the same
physical property.

AR F TEEfaw o1 @it g § AfFa #ifaw qor wae g §
They have different number of protons.

3T WIETe T HE&AT HAT-3HeA9T gl ol

E.g; ;,Na?* & ;Mg 3AP 838127 18%% &,CI°*




Isotones : Isotones are defines as those elements of atoms
that have the same number of neutrons, but different atomic
& mass number.

TsAEN: ATSHIET 3 dedl & WARBT & & J IRANT fFe s
§ Pl =pglar # dew waw @t ¥, dfkw wwp weam sk

SqATT BT a1 ¥

. 14 15 36 37 38 39 40
E.g; ¢C'*, N>, 90,68, 37,,Cl, 9% 5Ar, °?,0K, and %9,,

Isoelectronics: The ions in which number of electrons are
same known as isoelectronics.

FAgAaeed: 3 A e gawelal it @Edr §Ae g @,
FHsATCINS FEald- gl

E.g; Na+ , Mg++ , F-




CHEMISTRY

The chemistry is a branch of natural science in which the properties,
composition and structure of the matter along with some other changes
because of action & reaction are studied.

W fae wefas fae it e amar § e werd F oqor, dued 3R
Wa:ma-muﬁmsﬁtqma:mmaﬁwa—qqﬁaéﬁm
eqgeT fFAT STaT B

The chemists Antonie Lavoisier, Robert Boyle, Jons Berzelius & John
Dalton are jointly known as the Father of Chemistry.

A TNl dEsfay, e ad, Siew qffodd 3 A steed & qgad
T q WA QAT FT 6 FeT ST 2

Antonie Lavoisier is known as the Father of Modern Chemistry.

ﬁﬂ?ﬁmﬁmﬁWWﬁmmmd* el STdT gl
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Matter: The matter is that substance which occupies space, has
a definite mass, can exert pressure, has inertia, whose states
may be transformed through the energy. There are mainly 3
states of matter:

qerd: ggrd @g g § St ¥ iRan 8, forwed v e geweAner gan
8, G919 STl Wehdl §, Ascd (W §, FHTHT FTEUBT F1 FoT & AeTHA
& 9¢eT ST Wehal ¢ Tard & AEIa: 3 FTEAW gl 8

(a) Solid/3H
(b)  Liquid/gd
(c) Gas/39




Solid: Solid has a fixed shape and volume. In
solids, particles are tightly or closely packed.
The gaps between the particles are tiny.

3 3 &7 MR 3R 3aaa [AfRaa gar 81 s
A FT UF @Y & FHRT AT Th q@ & e IF
gid &1 ol & dIT FT A Tgd SIeT gielm ¢

An example of solids: solid ice, sugar, rock,
wood, etc.

?ﬂaéqaﬁa;m:maﬁ?,iﬁ?ﬁ,ﬂm,m,
|




Liquid: In a liquid, particles are less tightly packed as compared to
solids. Liquids take the shape of the container in which they are kept.

ga: gd H FT O A e H FA FHIN 3% gd §1 &T 39 T FT FFR o
g ¥ orad 3% @ arar

\/
0‘0

Liquids are difficult to compress as particles have less space
between them to move.

dto Jergt &1 Fdifsa FAr #foT glar § FAfF o F &fiw afd F& F
foT & T g ar B

Liquids have fixed volume but no fixed shape.

dte 9eTd &7 MAda [ARed gdr & «dfhe 3R AfRaa agi aan

Example of a liquid : water,-milk, blood, coffee, etc.
A 9eTd FT 3GIEI0T : 9iEl, q¥, &Fd, iy, e






Gas: In gases, particles are far apart from each other. Force of attraction
between the particles is negligible, and they can move freely.

AW AT H FOT Th gAY A TEd qT @1 &1 HON & oI YT g AAVT gl &,
3R ¥ TEdT T F gF TH &

R

»» Gases have neither a fixed volume nor a fixed shape.

< A FT T A FE ARTT 3 a1 § IR T § S [ARTT IR

\/

< The gaseous state has the highest compressibility as compared to
solids and liquids.

% oW 3R g@ T gae # A saEdr i Fhsaediear e 3R g

¢ An example of gases: air, helium, nitrogen, oxygen, carbon dioxide,

;t%/ﬁa’r T SCTEXOT: A, G ORI, TS CIofet, — JiTardlort, $lae SPHTFATSS,
|







Plasma: It is a super energetic, super excited particles which are
found in the form of ionised gases.

W@:waﬁm,aﬁmﬁw%mmﬁﬁﬁﬂ?wﬁw
ST &

A/

X Due to extreme temperature of the plasma, the electrons of the
atomic particles are drained and that’s why plasma is also
called a Thermonuclear substance.

»  CASHT ¥ A dYA F FRUT A FUN & FFCT HATCT @l
m%mmmmmm&mmmw

X Eg: Fluoroscent Tubes, Neon Tubes have plasma within
themselves.

G (V) °
~ QO S QO






BEC(Bose-Einstein Condensates)

Bose-Einstein Condensate (BEC), is a state of matter in which separate atoms
or subatomic particles, cooled to near absolute zero (zero kelvin),

NF-IEENT F3ade (NEH), vered it v raedr ¥ HFH Ie91-3reT AT AT IT-GIATY]
FOT, I0T T (AT Hfeas) & FO9 aF 33 & I §,

This form of matter was predicted in 1924 by Albert Einstein & Indian
physicist Satyendra Nath Bose.

STt & 3/ T Y HfAsTaon 1924 F sreae FEEAT 3 AR Hifaw R a3y
IIT S o dr A

BEC’s also show properties of a superfluid which implies that it flows without
friction.

digd F gRwass & avr off REa 8, Swer e § & a7 e edor & s@ar 2

Examples: Superfluid helium-4, Superconducting materials.

3STEI0T: YRFASS Sfdd-4, uiahsfFer gerd|




On the basis of chemical composition, matter is divided into three
groups:

TERIfAF HET & TR W 9grd & i wopgt # fasnfaa fmam e @
Elements, Compound and Mixture.

dca, T va Ao

Element: An element is a pure substance consisting of only one
type of atom which all have the same numbers of protons in their
nuclei.

dcd: dcd U g 9ord § oad Fad o & R & WA g & oo
sl TR & WelT fr T=aT A A T

The term element was firstly nused by Robert Boyle in 1661.
dcd 2Meg & TART HAYYH Ja¢ 919« 1661 7 frar ol




E.g: H,, O,, N,, Na, Fe, Cu.

< Compound : Compounds are chemical substances made
up of two or more elements that are chemically bound
together in a fixed ratio.

»  diffe: 9P g a1 g ¥ % dcal @ s TaEfae el g
g St TWfas ¥ @ U ARYd Iequad # v 9 99 8 &

< E.g: H,0, H,0, , CO,, KMno, etc.
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MIXTURE

When two or more substances mix
with each other without participating
in a chemical change, the resulting
substance is called a Mixture.

J9 & AT ¥ ’H®F gerd faar Rl
TS IRadsr # #97 AT oF qEy &
g AT aa & O aRumEt gerd &
fAsror FET STaT B

Example: Air, Brass(Cu+Zn) etc.

3¢Te0T: Y, didel (Cu+Zn) 3Tfe]

What is a Mixture?

Pure Substances

Mixture




Properties:/3[UT:

X The components of a mixture each keep their original properties.
v A & @l ges e AT ot R W@ §

X The separation of components can be easily done.

% HEH HI GYFHIOT AT § FRIAT ST FHhT

o The proportion of the components is variable.

L)

»  UTH N IHUTT IRadeTfT &




Types of Mixtures itures

(a) Homogeneous mixtures | |
HATd T fAsror

(b) Heterogeneous mixtures

fawaATelY frsror

Heterogeneous Homogeneous
Mixture Mixture




Homogeneous mixtures: Homogeneous mixtures can be defined as
the mixtures which possess the same properties and combination
throughout their mass.

AT fAsor: g AT & 0O Bsor & & 7 aRenRa far s
ol ¢ [Od gegdqe d FAT 0T A AT g1 2l

They can not be easily separated.

Seg JMMATAT @ 379 sTal HAT AT HhdTl

Eg: Sugar mixed with water, alloys, salt, and water, alcohol in
water, etc.

3ereeor: et F fafaa Aifl, P arg, Fwe AR ol Ol 7 sewea
e




Heterogeneous mixtures: Heterogeneous mixtures possess different
properties and compositions in various parts i.e. the properties are
not uniform throughout the mixture.

fwmTelt fAson: fRvanh Feor & Rffes st 7 sreer-sraer or 3K w@w=en
gielt &, 3raTa q¥ AT F 9T v WA A g E

They can be separated easily.

Se¢ THET § a9 fHAT ST GhaT 2l

Eg: Mixture of sand with salt, air, oil, water, etc.

3CTEY0T: Yd &I IH®, gdl, dd, qi«l 3fe & a1 Ao




Separation of Mixtures

There are various methods of separation of mixtures, namely:

RSOl Y eI FT AT ARt E st
Crystallisaton/f¥ealaIor

Distillation / ATHdeT

Sublimation /Ftdqrdel

Fractional Distillation/3fI% 3mHas
Chromatography/®IAeIATEHY

Steam Distillation /19 3THdd

O kRO Db




Crystallisation: Crystallisation is the process of formation of solid
crystals from solution, melt or by deposition directly from a gas
phase.

fereecoiaor: fheediaor gie, Rua a1 {9 wor @ @Y JAET €@ s
freca & faATor i gfhar 1

Eg: Salt Harvesting, Separation of Alum Crystals, Crystallization of
Honey etc.

as?ﬁwmm fhewrll fohred &1 quaFHor, ATq &1 FhECewIor
|




Crystallization

— ; T .
Solvent : Filter Paper
' Evaporation ——Crystal
Impure j Basin The cold solution is
Solid The hos solution is p'ﬂ‘urﬁ'd of to obtain

. ) ) allowed to cool to the crystals by
Stir to dissolve solid - obtain crystals. pressing them between

sheets of filter paper.

/ N\

The solution is to heated to
evaporate most of the solvent




Distillation

Used for the separation of liquids which have substantial gap
among the boiling points of mixture./$HHT 3TN 3 A TIGIAT HI
AT F & fow fvar smar § Bed @Asor & Fayeael & & g3icd Jaw

BT &

Its involves vaporization & condensation
SHH arsdiIor AR Fueer AT &

Also called selective boiling.

S0 ITATCHS JdTelaT Y Fgr AT 2

Eg: Mixture of Propanol (boiling point 97°C) and Propanone (boiling
point 56°C) can be separated by using this process.

3ETEIOT: YTl (FaYATH 97°C) 3R W (FaUTF 56°C) & RH0T + 39
gfshdT HT 3YANT FIF 9T fFAT AT FhdT ¢l




Sublimation

The conversion of solid directly into gas under the influence of
heat, is called sublimation.

FSAT & YHE #H 3 &1 @Y g F TUEROT, IEq9TdT Fgdrdr gl

Eg: Camphor, Nefthelin, Benzoic Acid etc.
3GTE0T: F, awdfas, dass vfas il




Fractional Distillation

Fractional distillation is a type of distillation which involves the
separation of miscible liquids.

HIAF ATHAT TF YR FT IATHIT ¢ orad Aoia avar gt 1 srerer
T STar B

Those liquids can undergo this process which have a narrow gap
between their boiling points.

AR IMHIA TH YR T ATHAT ¢ ordd Aol avar garat i 3remr
T STar T

Eg: Petrol, Diesel, K-Oil, Aqueous air
AR 9, S, F-HIA, T IY




Schematic Diagram of Fractional Distillation

Butane
& Propane

Petrol

Kerosene

Crude Oil et Diesel

The oil is

heated in a o .
furnace Lubricating oil,

Parrafin Wax,
Asphalt




Chromatography

Those mixtures whose components have various absorption
capacity & absorption is made at various distances.

AT S agal Y FIMYT &THdT Aed-feer gl & aUT 3raenvor
fafesr gRat @x g B

This technique commonly used for separating a mixture of
chemical substances into its individual components.

Ig dddle ATHAR W TEEAAE 9eSrat & 2T S 3% AAT-37el9T gcahl
A AT T F T 39T i J1et g

It is widely used in Creating Vaccinations, Food testing, Forensic
testing etc.

SHFHT qM9H T A EFHI0T, Ted TIET0, BRIAS qHeTor e 7 39T
forar sirar 2




Chromatography

Strip of Filter Closed Glass Jar Chromatograph
Paper of water

(a) (b) (c) (d)
Spot of Black ink Strip dip into Water rises up Different colored
on Pencil Line the water taking dyes along spots of dyes
with it separated from
black ink




