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CHEM BEATS

- CHEM Beats are confidence builders.

+  CHEM Beats are confusion killers.

+  CHEM Beats make you love Chemistry.
CHEM Beats Motivate you towards Basic concepts of each chapter.
Every Day Life Conceptual Examples are cited here & there.

Certain Concepts are correlated with some popular ‘fun expressions’.




HEM BEAT JR-CHEMISTRY(TG) % S-Material
c ; ey, o) ‘

DEAR CHEMI DUDES(STUDENTS & LECTURERS)
YOBOBEOB) OBNBBE @D HOBTP0LH DO JOBOLY BT ©OoHOD BB

@D DYBED HIBENGL B STUROT § DTBVYYs V0D  SQOVSYTP.ccs

[ Science Students S5 S  Science Subjects & 3 @°q5°26?3é§ SIS &%) 5°Q
Chemistry & &y @/)3§§€§ TR, 9 aé&é, @é&cﬁ, aé&@_m 82203 a8 éc"‘soééo‘g&).

O JrdHo Bod S &3 ‘(6&%65&) e—séagoéé wgg_;;s A (HESme0)en, ao@;é)e») EPESS.
o7 008 DETBA Rordien) et SPESD. SodS E5HEI, BHo ISBER, )G BAHR...
g HoPoBairen(five senses) & ©old XL D BeegodScience POL0B.

0J é@ééy EIHE a8 Csaﬁgﬁdﬁ)‘&) S B0 HSt Physicists@:ﬁa@@_zé BoB8EY 81oSHone,
wodbsore, woBgSoT® &S00 E88see Serren T8 AoYEFRd, T FBE, BN oy,

& 263(55 2307 665@263 2003 HDA&® Chemisten &oerd.

O Qo|goeroe! @ﬁsz‘jé@é , @Cﬁ)@é@_}é Chemistry Subject 50'/5"5"5026) @go B8 508, wEdod
S8 %me8 KBt 838, 9HHD &owed. D Kyégp &%%0 el SIS 26526&)68
FPBRHBRTHE0, (©HRE ISI0S) 8%0 Additional and Hyper content &> BYHOR T°HE0 Hoed
Shere Hol Forodh Jneborr, efdodorr, edgssor 52003 wdsedo wrer H0d Sl
LB 8880 S,

O 366550835 Chemistry Subject &»¢5 &)wfgééwé) @8 20T008, DG Chapter © HHes Clarity
20B008, §Q) Chemistry Concepts ©&8 Confusion & e‘égoéofﬁaqé_ BTG BHaESS S
CHEM BEATS.

& g08® Lecturer d@x» Chapters 308 £000 Doegoen & Chapterss Sowofod 205088

Chem Beats Snodme $585095H0 398 ecse Chapters s»80¢& @géoéom, 0808 esdoBsBone
3633%8566)&

5405, BHDS DASPOD BHBSTB® SPES
30,50, L6950 698 @oktsH a2idse) e5ea0.

PS: o@pereoe] Chembeats S8 Physibeast, Mathbeats ésowe D& &T2)0m.




- - i CHEM BEATS
"JR CHEMISTRY(TG) * S-Material /3 ) :

DS B0, D30, BDHO Womo 3&")033 Socv01?

O 08 &5 8okt &SI, é’\)a"‘séé (Exhalation & Inhilation) e&50& (dgeS0.

SO (PePTRERS &8 T (D(EDK 2.8 ‘Chemical Equation’s® SEDB V1N,
Cs5H9404 + 780, — 55CO, + 52H,0 + Energy / Heat.
Respiration is a combustion process.

O (8 £ ArHSedH eFbo ard. K eEEos® Primary Source S0oB)en, 8 GEEen.
S50 K008 5208 38R, D Ho& CO, %8k HyO ok ($8rod md&8 51 850 0,%
Do [de Soen, DR T HBD 88ep22d500 T8 0D, 28 Erwe a8 BIPADD $E0EBeasd.
Photosynthesis Reaction: 6CO, + 6H,O + Light Energy — 60, + CcH;,04(Glucose)
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1) ATOMIC STRUGTURE
ATOMIC STRUCTURE-1 f )
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a-5;825m @a0doeid sald eotd) és essloylica
'STRUCTURE OF ATOM'

288 &é&&), Boed8 83580 ATOM G_boé& Qoes 655@‘;3&)263 Z00STR8. ...
B0t SosTre 2@ (1808- Dalton's Atomic Model & 3n&8 ...
19138° Bohr's Model of Atom..... 1926&° Quantum Mechanical Model $5%)
(H0ts $8(8SES ‘008 R Sgo're 28 RIS
Soderd Super Scientists...... L BT DG DSy @38’3&_2589&)...
Planck's E= hv, Einstein's E=mc?2......

Bogoe B oS (H8apE)E Noble Prizes......

26365?36‘5 888see Punching Postulates ($&art5ken) s&8 Counter Punches .....
aee 28 Super Hit Mystery Movie & $e%0% $88sc0 $e008°,atd Srdes......
é@esgo Bod P08 éoéée)ggétﬁ JSrrrod®, ooory) e %"é)‘égr INIG. ...
DEDES DS DazchBEF0 AHEIVD o3 F(Pare DacHYRE eps BPrrre DB &

ATOMIC STRUCTURE

ATOMIC STRUCTURE-2

, ,
( CHEM BEATS! )
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You Know! Atom &° Electron 0& Proton 2 1836 Béx Q&) !
i Nucleus 036 a8 2% Football Stadium ©o& &08& Electron 2,8 D) Marble ©08 &oenod!!
Orbit: Sun chéap £ g5 Elliptical Orbit 8® Rounds §°t&08.....
L& Earth Séap Moon, Satellites e Elliptical Orbits &3 IEL S To0!!
Heisenberg's Uncertainty Principle £ So0tH Orbit o8 203 a0
& E&ard Zoé Orbital / Shell / Orbit? ©d Heodto SnsBersds.
Pauli’s D.No Principle: O Soth a8 2.8 D.No et 2!
Same Town, Same Peta, Same Street & ©58) B Y s Lo
&&Qéom & Door Numbers S &otran Sl
Auf-bau-Bus Seating Rules: g7 68 a5t Window Seats 6° &woth Oybee Preference s
a8 3¢ 8gd Hohiy) SErSore o8 footh VYT, ST Gotarss Preference naed!!
Hund’s Hotel-Lodge Rooms filling Rule:
Hotels & Rooms & K)o'ﬁaeaég)d) Swoth Single Person 8 Room SR
2.8% Room &° e.8)th &% Qo $o°@ & Rooms &° Double Accommodation s®!
'Black Hole' is the Best Example for Black Body in the entire Universe !
B56°8 5O Light Rays 3wzed) ewrodo Absorb Sn&5Es sethowe. ...
©8 Y Y ([P0 po werrp Donixged M
Zeeman effect & m for magnetic field ©58f08! a8 d5)BE 585!
Stark effect 8%50 & Kitchen €80 Gas Lighter $00& $z)Electric Sparks & 1080:8%8& wreo!!

. /)
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ATOMIC STRUCTURE-3
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Quantum: Universe &* Mass &3) (58 o8 pYBore Energy(E=mc?) sotwob.
570 Mass 8%ote Energy 9 89A &) O88 48 $g8ms0’ Quantum(E=hv).
Quantum & & % DD TBHC Benar?: 0HS HBH6° s2tH Mr. Planck
EMR &° 80638 89%03 Visible Light Rays &° ¢o@ Quanta 358 Photons .

Planck’s Quantum Theory & P for Particle Nature @ #%30:8%0& mren!
de Broglie's Hypothesis &° d for Dual ©&8&8%08& ween!!

Heisenberg’s Uncertainty Principle:
"e,8 coin  Toss 3?0:6‘@3&3 28208 Head H¢0 o8aso Tail H&eo Impossible”
QBT HORBLNKD 70 B Fods) 570 2B Soksen!
R Qoaded) 8 2B Eodly) 520 3n°é0& SOOI
o @ Bo&od 2830 Sedto oF5o @l Heisenberg 3!
You Know! J.J.Thompson 8356 Rutherford !
& Rutherford 85 Niels Bohr; 9898 00D 8555 Bohr !
Electron &%) Wave Equation 8&8f°§)oto Schrodinger o8 19338 Noble Prize Jnod!

ATOMIC STRUCTURE-4
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A WONDERFUL '"MNEMONIC' TO REMEMBER THE SERIES OF H-SPECTRUM
In L B stadium, Players don't play Basketball but they Prefer foot ball!

L l \J Ll

Lyman Balmer p,¢., Brackett Pfund
s aschen 2
series series series Series

UR Visible Near I.R (I.R) (Far L.R)
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ATOMIC STRUCTURE-5
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Best Illustration to understand the concept of Quantum Numbers
Boron(5) atom &®Valence electron &) 4 Quantum Numbers @S Door No. 80800857/

Step-1: J&5é> Botd AoEeRen 1s orbital §° Fdzeom. @8 Jo&SEr HADS dolgeoen 28, 2p o’
Foed. 50HS n=2.

Step-2: 388 Boh JolgESen 25 &° Tbarow. ©YH 55 oS pBorre dumble shape &°
&%) p-orbital &° Boed. 2% I=1.

Step-3: p-orbital & et Esee sub-shell py, py, p, @0 Gotrow. SHT D 53 oS DBS°
06%8 08 oo, 529 m=+1,-1,0. 5 oIS py 8° Toobd wHHowro.

1 1
Step-4: p, &® Jo°8 08 clockwise (+3) Boe anti clockwise (=) orientation & spin @z,

o8& clockwise orientation &® spin e:&o0& e spin =+1/2.

1 1
Conclusion:Boron &% valence electron & n=2, /=1, m=+1, s=+§ @ DoorNo.:2/1/+1/ +E

ATOMIC STRUCTURE-6

e N
\. J

s— sharp

p— principal

d— diffuse

f— fundamental
Actually these are
historical names of

spectral lines of
A Virtual Diagram of s,p,d sub-orbitals Alkali metals
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2] GLASSIFICATION OF ELEMENTS

s -BILOCK 7 -BLOCK 18
ST 2 The ALPHABET of Universe B 14 15 16 17[He
2s | Li | Be T RIOCK 2p | B C N|O/| F |Ne
3s [ Na | Mg 3 4 5 6 7 8 9 10 11 12 [|w|AL|Si|P|S [CI|Ar
45| K |Ca||34]Sc| Ti| V| Cr|Mn| Fe| Co| Ni|Cu| Zn|[|4p |Ga|Ge |As|[Se|Br|Kr
S5s|Rb|Sr||{44] Y |Zr ([No (Mo | Te [Ru[{Rh|Pd |Ag| Cd|[[Sp | In |Sn|Sb|Te| I |Xe
65| Cs |Ba|||5d|La| Hf [ Ta| W|Re[Os| Ir | Pt [ Au| Hg|||6p | TI [ Pb | Bi | Po | At [Rn
7s| Fr |Ra|||64| Ac | Rf | Db | Sg [ Bh| Hs | Mt [ Ds [Uuu|Uub||| 7» | — [Uuq| — |Uuh| — | -

f-BLOCK 4| Ce|Pr|Nd (Pm|Sm| Eu |Gl | Th |Dy|Ho | Er [Tm| Yb | Lu "
5[ Th|Pa| U [Np [Puf[Am[Cm|BKk| Cf|Es [Fm|Mi|No | Lr ||

CLASSIFICATION OF ELEMENTS-1
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Two Basic Rules:

Rule 1: Periodic Table Building &b FSS IR @0652(86: DY) dgex, Eﬁacﬁéé‘s SodBen, ?ocgawéa 28
TS 2P Bo DHRKoErtd. ©otE Groups® Top Ho& Bottom & &7 S8 Atomic Size
Increase @H%od. Elements 6*8er ers02® Big Boss Mr. Francium G1 Bottom &° éoéxi.

Rule 2: Left side s-block & 255 0& Sty @od, Right side p-block &° 255 98 3% esotrt. eotsd
Periods &°Left to Right & 67 §°& Atomic Size Decrease ©9&08.©0508%8 06 89 He DT ¢0t00d.

Note: 'Same group elements' have 'same valency' and hence have 'similar chemical properties'!

o 5oB5EEE S (988 Sections & Ere) 253‘3 » 6 Subject Lecturers & 8 Periods &t
Time Table §® Adjust Scheso & Principal o8 g Challenging Task!
weorry 1008 e Elements 8 (o b Jeyoens) Periodic Table d Set Bc5Hme08
HBRHEHBI Hoserd Scientist 0 Hoi SodET OB e BHAHo SAlelaty D% BeoF?
Father of Periodic Table: Mendeleev
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Il) PERIODIC(Recurring & Repeating) PROPERTIES

Periodic Properties are gradual 'increasing or decreasing properties' of elements
down a Group from Top to Bottom and across a Period from Left to Right.
1) ATOMIC RADIUS
'Atomic Radius' of elements Increases down a Group from Top to Bottom.
'Atomic Radius' of elements Decreases across a Period from Left to Right.
2) ELECTRO POSITIVITY
It's the tendency of atoms to donate/lose electrons easily/ readily to become positive ions.
It increases down a group and decreases across a period.

3) IONISATION ENTHALPY (L.LE)/ IONISATION POTENTIAL (I.P)
It's the tendency of free atoms to retain their valence electrons.

It's the amount of energy supplied to remove the loosely bounded valence electron.
Right side p-block non-metals have high IE. Because they tightly hold their electrons.
Elements with highest IE are Helium, Fluorine.

That means He, F demand lot of energy to expell electrons from them.

Left side s-block Metals have low IE. They readily loose electrons.

4) ELECTRON GAIN ENTHALPY/ELECTRON AFFINITY (E.A)
It's the tendency of free atoms to gain / accept / add / like / welcome electrons.
It's the amount of energy released when an electron is added to 'neutral isolated gaseous atom'.
Right side non-metals have high E.A. and Left side metals have low E.A.
Elements with highest E.A are Chlorine, Fluorine.

5)ELECTRONEGATIVITY (EN)
It's the tendency of atoms in a molecule to attract the 'shared pair of electrons'
towards themselves in a covalent bonded molecule.
Halogens have high EN and Alkaline Group elements have low EN .
Elements with highest E.N are Fluorine, Chlorine.

Universal Mega Sisters :
Miss Clean Celebrity Chlorine; Miss Fast action Fevi Queen Fluorine
Useful TIPS to remember the Periodic Properties easily!
TIP 1: &% Atomic Radius(size) & Property o8 Periodicity Q 0P @?go T HB50HE 08
ADS Periodic Properties @5& o0&® Linkup I8 &@0&56266{).
TIP 2:  Periodic Table &° Left side 8° s-Block &® ¢o& Male like Metals & ¢oéron,
Right side §*0 p-Block (G-17,G-18)&* éoc Female like Non-metals DYHD™ &oeTom.
TIP 3:  Groups & Top to Bottom % Increase ey Properties &) &
Periods &° Left o0& Right & Decrease e5)&oéron.
TIP 4: S85%0 S&Cgom o0& Bo S Periodic Properties:
1) Male like Metallic Properties: Atomic radius, Electro positivity, Basic, Reducing nature
2) Female like Non-metallic Properties: I.E, E.A,E.N, Acidic, Oxidising nature

Periodic Properties in Daily Life., Physics, Maths

1) In your College, your classes in your Time Table have 'Periodic Property'.
First Period, Second Period,.... are arranged repeatedly at a Time period of 50 min. (or) 1 hr,...
2) Day and Night in a Day; Seasons in Year; Oscillations in SHM have Periodic Property.
3) In Maths, all the 6 T'c Functions are Periodic Functions. Period of f(x)=sinx is 27.That means,
values of sinx repeat the same values even after the addition of 2x. -.- sin30°=sin 390°=1/2
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CLASSIFICATION OF ELEMENTS-3
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WOW! SIMILARITIES BETWEEN ATOMIC ELEMENTS AND HUMANS

Chemistry of Human Beings!

CHARACTER ATOMIC ELEMENTS HUMANS
1) Assets & Income Fixed Assets: Protons, Neutrons Houses, Lands
Variable Income: Electrons Monthly Income
2) Money Transactions FElectrons Currency-Cash
3) Gender Classification Metals & Non-metals, Males & Females,
Semi Metals Transgenders
4) Residential Status Metals reside in left s-block In classrooms, Boys sit left

Non-metals reside in right p-block and Girls sit right side.

5) Hierarchy of Seating Small elements stay Top, Small Students sit in Front rows,
Big elements go Bottom Big Students sit back.

6) Male Characters:

*Size Metals are Big in size Male are Big in size

* Metallic Character | High M.P, Good conductors of Heat, E... |  Strong, Good friendly & helping nature

* Electro Positivity Want to donate electrons Gentlemen's Positive attitude
* Reducing Agents Offer electrons- Positive cations Gents - Money spenders

7) Female Characters:

* Size Non-Metals are small in size Female are small in size

¢ Non-Metallic Char. Low M.P, Poor conductors of Heat... Flexible, moulds easily

« Electro Negativity Attract shared electron pair Wifes want to keep income with them

* lonisation Potential Hold electrons more tightly Females fix money in F.Ds.

* Electron gain Enthalpy Release energy on e~ gain Ladies celebrate parties Grandly

* Oxidising Agents Accept electrons-Negative anions Ladies- Money savers.

§ -BLOCK The ALPHABET of Universe p-BLOCK 18
sIHI 2 3 14 15 16 17 |He
2s | Li | Be TBIOCK 2p| B|JC|N]J]O| F |Ne
Js [ Na | Mg 3 4 5 6 7 8 9 10 11 12 |[3|ALfSi|P|S |CI[Ar
4s| K |[Call|3d|Se| Ti| V| Cr|Mn| Fe| Co| Ni| Cu| Zn 4p | Ga|Ge | As [ Se | Br [ Kr
S5s|Rb|Sr|||44| Y |Zr |Nb (Mo| Tc [Ru|Rh [ Pd |Ag| Cd||{[{5Sp | In |Sn|Sb|Te| I |Xe
6s | Cs |[Ba||[54|La|Hf | Ta| W|Re|Os| Ir [ Pt [ Au| Hg|||6p | TI [ Pb | Bi | Po | At |Rn
7s| Fr [Ra|||64 | Ac | Rf [ Db | Sg | Bh| Hs | Mt | Ds [Uuu|Uub||| 7p | — |Uuq| — [Uuh| - | -

F-BLOCK 4| Ce|Pr|Nd|Pm|Sm| Fu |[Gd|Th Dy |Ho | Er |Tim| Yb | Lu "
5[ Th|Pa| U [Np|Pu|Am|Cm|Bk| Cf [Es [Fm | M| No | Lr |
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3) CHEMICAL BONDING
CHEMICAL BONDING-1 f )
¢ CHEM BEATS! N

7 ‘Basic Questions’ of Chemical Bonding and Molecular Structure:
Q1 Why do atoms combine to form molecules ? - To get less energy and more stability.
Q2 How do atoms attain Less Energy? - Energy will be decreased (exo) in chemical bondings.
Q3 How do atoms get more stability?- By obtaining inert gas electronic configuration.
Q4 How do the atoms acquire inert gas configuration?By transferring (or) sharing valence
electrons through over lapping of atomic orbitals and forming chemical bonds.
Q5 What are different types of chemical bonds ?
(i) Ionic bond (ii) Covalent bond (c,7 bonds) (iii) Co-ordinate covalent bond (Dative bond)
Any more bonds ? - Two more bonds (i) Metallic bond (ii) Hydrogen bond
Q6 What are different shapes of chemical bonds in molecules ?
(i)Linear—180—CO,-sp (ii)Trigonal planar—120°-BF ,—sp?
(iii) Tetrahedral-109°28'—-CH, —sp’ (iv)Trigonal bi pyramidal-90°, 120°-PC/.—sp*d
(v) Octahedral-90°—SF —sp*d>
Q7 What are various approaches, regarding the formation of chemical bonds ?
(1) Kossel-Lewis approach (ii) VSEPR (Valence Shell Electron Pair Repulsion) theory
(iii) Valence Bond Theory (VBT) (iv) Molecular Orbital Theory (MOT)

CHEMICAL BONDING-2

, ‘
¢ CHEM BEATS! )

IONIC BOND vs COVALENT BOND vs COORDINATE COVALENT BOND

1. IONIC BOND
Tonic Bond is like Husband & Wife Relation!

Reason 1: In NaC/ lonic bond formation, Left side Male like Metal atom (Na)
donates its electron to Right side female like Chlorine atom.
Reason 2: Ionic Bond arises due to mutual attraction between oppositely charged ions.

Same is the situation with Married couple.
Reason 3: lonic bonds are stronger than any other bonds.

Generally Marriage relation is stronger which continues for a life time.
2. COVALENT BOND

Covalent Bond is just like a friendly relation between two girls of equal status.

Reason: Friendship between two girls starts when Girl A offers a chocolate to Girl B.
Their friendship strengthens when Girl B reciprocally offers another chocolate to Girl A.
Thus, mutual sharing of two chocolates makes their friendship covalent.

3. COORDINATE COVALENT BOND
Coordinate Covalent Bond is just like a friendly relation between a Rich Kid & a Poor Baby.

Reason: Rich Kid donates (sponsors) two Icecreams in the Icecream shop.

They both enjoy eating the Icecreams which establishes a CC Bond between those Two.
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4) STOICHIOMETRY
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- CHEM BEATS! \
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MOLES & MOLECULES ARE CURRENCY OF CHEMISTRY
DOZEN vs MOLE
D-Mart Shopping &°....
2.8 Apple weight 100g @ond weight of one dozen Apples= 1200g = 1.2 kg

In our Stoichiometry....
Mass of 1 H atom = 0.000000000000000000000000083 g e5cd&
Mass of 1 mole = 602213670000000000000000 number of H atoms =1 g

Weight of 1 dozen Apples =1200 g ; Weight of 1 mole of H atoms = 1g=1.007 g

Weight of 2 dozen Apples = 2400g; Weight of 1 mole of H, molecules =2.016 g
Weight of 1 dozen Pens & Pencils=120g; Weight of 1 mole of H,O molecules=18.0153 g

Avogadro ‘o’aospag 0 'agéoss?

& &oes &) 33 QdDY ok Avogadro éospéé’s &) DESrenHOH 6%&01‘56"3\)5 BB
2.8 HBLrenR) THPS Serth 8 Kotren HIBY IwBo 20 WODHY HodE)Tre HFHEHo HEFos.

. /

, ‘
- CHEM BEATS! X
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DUMB CHARADES vs EMPIRICAL FORMULA

Dumb Charades ©3 Mime Game &° deria a8 $8980 SrE%Homes o oFerold HBosKo
o8 © D D BofPoers® wern a8 unknown Chemical compound sx@)$:)i @othHe® ¢od

Components 'composition % by weight' ceoe 3 S 4 Steps ©&° 9568
& Chemical compound formula & Sof°ES55y)!

Lower Class Maths &* % Ratio & Proportion Rules
SHRBPA0D DS DY) DY) BFo $5083....
8t Stoichometric Calculations & éamyow SrEod.
2.8 HIB Hothd Hdosve IBSo 1800 Rs. wowd

2
%5 $38 Bgd HHHeD B0 Do? [1800><§ =1200 RS] ) B0k 0 Bioho HBHEOB.

5
oB HIB8 2HrHd BBko dos? [1800><§=3000RS] $Ehaho BH%08 S0 PIY DHIHEE.
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STEPS IN THE BALANCING OF REDOX EQUATION (IN ACIDIC MEDIUM)

STEP 1: Write the given skeletal ionic equation.

STEP 2: Write Oxidation half reaction and Reduction half reaction.
STEP 3: Balance atoms other than O and H.

STEP 4: Balance Oxygen atoms.

STEP 5: Balance Hydrogen atoms.

STEP 6: Balance charges.

STEP 7: Equalise electrons.

STEP 8: Apply Criss cross rule, if required.

STEP 9: Add the two Half reactions.

STEP 10: Write the Balanced Equation.

's ‘
(i CHEM BEATS! ]
\. J

VI) OXIDATION NUMBER:

1) Oxidation number it is the total number of electrons that an atom /ion gains(—) or looses (+)
inorder to form a chemical bond with another atom / ion.

2)  Oxidation number of a monoatomic ion = Charge of the ion.

3) Oxidation number of a free atom = zero

4)  Oxidation number = Number of electrons, Oxygens, Hydrogens gained/lost.

5) Sum of oxidation states for all atoms of a neutral molecule is zero.

6) O.N. of H is usually +1 in regular compounds but it is—1 in alkaline compounds LiH, NaH.

7)  O.N.of O is usually -2 in regular compounds but it is —1 in Peroxides like H,O,.

8)  O.N.of an element is not always fixed. It may vary from compound to compound.
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9) THERMODYNAMICS

THERMODYNAMICS-1

-

( \
CHEM BEATS! )
-
\ J

Chemistry THERMODYNAMICS Vs Physics THERMODYNAMICS
1. In Chemistry, work done on the system is positive; in Physics, work done by the system is positive.

2. In Chemistry we have Chemical Equations, Entropy, Gibbs energy; in Physics Heat engine.

3. First law of Thermodynamics in Chemistry, AU= q +w; in Physics we write, g= AU+w
Both statements convey the same meaning but with few changes in notations and signs.

THERMODYNAMICS-2

-

( )
CHEM BEATS! )
-
\ J/

A Wonderful Kitchen Q to differentiate Heat Vs Specific heat Vs Heat Capacity
Question: & Kitchen &° reni® Ssee Cooking Vessels, Bo Sizes &° aamahios®od!
a) 1 Kg Clay vessel b) 1 Kg Copper vessel ¢) 1 Kg Steel vessel d) 2 Kg Steel vessel
2.85m0&% a8 Half kg Rice % 2838 Cook T3 & Vessel 8° Soe Fast e ©&od?
[Given data: Specific Heats: For Clay 878J/kg; Copper 385J/kg ; Steel 420J/kg]
Answer: All the 4 Vessels require Heat to cook.
Among the given, Specific e 33 Specific Heat of Copper is low. see¢d Copper vessel requires
less heat to raise its temperature to 1°C when compared to others. sos° @Q&oéﬁéoéﬁ 2E35 2kg
Steel vessel % Heat capacity 5%, @& IEEEIT & JiHoho s°ard.
So, 1 kg Copper Vessel b takes lesser time to cook.

RIDDLE QUESTION TO U:
Which Vessel takes much longer time to cook? Is it a (or) ¢ (or) d ?

THERMODYNAMICS-3

~

e 2
CHEM BEATS! )
-
\ J

Thermodynamics &° Sorpds dgen: q (Heat), AU(Energy change), w (work)
First Law of Thermodynamics: q= AU + w
Total Input energy = Total output (Thus energy is conserved)
1000 calories energy &) Food(q-Carbohydrates) & input 8:08°0 B T
digest So&85me08 200 units Internal Energy (AU) re PAY) ©ond ADS 800 units body &5
DG grrre O &@eore work(w) BoHeed8 output e $508.
38 38 glesido, 38 38 &, shod H% Body D& S56HsEme08 sodmo =&l
3& 3& Food 850 $o$ Internal Energy & SEd B8 oSdo ©HHok.
Sl 8555 Food &urr, 08m digest ©9&0b.
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CHEMICAL EQUILIBRIUM-1 .

f — GIIEM BEATS' )
. equilibrium . % ﬁ 'f’
Q HUMAN LIFE is all about BALANCE'AR NN

'Equilibrium' in Economics occurs when 'Demand and Supply become Equal'.
While walking, riding a cycle / bike we balance our frame of Centre of Mass.
Such balancing position occurs even in reversible Chemical Reactions also.
“8 & B o8 Perfect Plan (Hse80 $855t0 IndBEPd” o WBSHY edhand Sor!
2.8 08 urgos® o5, Equilibrium state of mind & S85e8 Er8y)otrdd.
©od é@rsg @Kg@é H0% SBrHK0 distrub THer s Sogoerden @é@i’&@m 238D T°POW.
é@rﬁg B &°Q) Chemical reactions &g S8 JADEH08 088 esrosoren Pressure,
Temperature, Concentration & 8@ Srars? Sy oo& 32 a°¢3 Equilibrium State & disturb
Botrow. weo&® es Dynamic Equilibrium Position §°030 sootHs® 3265527 Shift eH&od.
005083 DHE)S 66?8&0263 der Handle Scse&® Mr. Le-Chatelier BaryLo.

& /)

CHEMICAL EQUILIBRIUM-2

‘
[ CHEM BEATS! )
\ J/

Alegadeaided CONJUGATE ACID -BASE PAIR
DE + ooswth = B + DBy
Acid;  Base, Acid , Base,
(‘f)oé+§oédﬁ>§) 28 conjugate acid-base pair @ond (TesntH+550) & conjugate acid-base pair

N\

Math Conjugates
(Comes in Complex Numbers Chapter in Maths)

Complex conjugate of a+ib is a—ib : (a+ib)(a—ib) = a2+b? [ Real number]

. )
CHEMICAL EQUILIBRIUM-3

.
( CHEM BEATS! )
\ J

TYPES OF REACTIONS
In a Synthetic Reaction two or more reactants combine to form a single product.
In a Decomposition Reaction one reactant breaks down into two or more products.

Synthesis: Production of a Chemical compound by reactions from simpler compounds
- /

N\

CHEMICAL EQUILIBRIUM-4

[ I}HEM BEATS' )

Actually Contact Process is applied for the productlon of Sulphuric Acid.
But in the Contact Process, SO5 and Oleum are also obtained.
Burning of 'Sulphur ore' produces 'hot SO, gases'.

They come in contact with Catalyst Bed.

Hence the name contact is given to the process.
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1) S-BLOCK ELEMENTS

, ‘
6 CHEM BEATS! )
-
‘ )

s-Block— Starting Block of the Periodic Table.

s-Block— Shiny, Soft, Silvery, Super reactive elements.

s-Block— Soft and natural Metal Block [Li, Na, K are so soft metals that you can cut with a knife ].
s-Block— First Group: G1-Alkaline Metals (except H);Chemically very active (Fr is hyperactive).
s-Block— Second Group: G2-Alkaline Earth Metals .

s-Block — Starring with Super Seven Floor Leaders|H, Li, Na, K, Rb, Cs, Fr]
s-Block— H'bad Lo Naku Ruby, Charlie Friends; Hi Li na Ki Rubina Close Friend;
s-Block— Group 1 Tops with 'Happy Hydrogen' and ends with 'Big Boss Francium'.
s-Block— Contains Liliput, Little Baby boy Li; Li-ion batteries are used in our Phones, Cars.
s-Block— Contains Big Size Big Boss, Father like Francium (Highest Electropositive).
s-Block — Shhh....5%00&eoel... G1, G2 Elements o) 'ium' &3 wodo edzron &8 H &)
s-Block— Simply lose Electrons to form Positive ions like H*, Li*, Na*,K*, Mg*.......
s-Block— Valence electrons of s- block are in s-orbital.

s-Block— Group 1 elements give 1 electron to their companions.

s-Block— Group 1 form alkalines (bases) that react with water to form NaOH, KOH.
s-Block— Group 2 elements give 2 electrons to their companions.

s-Block— Group 2 begins with best Beryllium and ends with rocking Radium.

s —B}OCK p-BLOCK 18
s[H]2 13 14 15 16 17 |He
2s | Li | Be e 2p| B C N[O F[Ne
3s [ Na | Mg 3 4 5 6 7 8 9 10 11 12 |{3p[Al|Si|P|S [Cl|Ar
4s| K |Cal[|34|Se| Ti| V| Cr|Mn| Fe| Co| Ni|Cu| Zn|[|4p | Ga | Ge | As | Se [ Br [ Kr
55| Rb|Sr|||44| Y |Zr (Nb (Mo | Te [Ru|Rh|Pd |Ag | Cd|[|Sp | In |Sn|Sb|Te| I [Xe
6s|Cs |Ball|sd|1a| B[ Ta | W[ Re|Os| Ir | Pt | Au| Hg]|| 6p [ TI [ Pb [ Bi [ Po | At [Rn
7s| Fr [Ra|||64 | Ac | Rf (Db | Sg | Bh| Hs | Mt | Ds [Uuu|Uub||| 7p | — |Uuq| — [Uuh| - | -

f_BLOCK4fCe Pr|Nd |Pm|Sm|Eu |Gl | T Dy |Ho | B |Tm| Wb Lu"
Sf|Th|Pa| U |[Np|Pu|Am|Cm|Bk| Cf | Es [Fm M| No [ Lr ||
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8) P-BLOCK ELEMENTS

— | CHEM BEATS!

f«\ ‘; ;‘E q? . .: e

a®
B-Boron Al- Cookware

ROUP-1

T/ - Thermometer
* B (5) BORON [Mr. & Miss Protein Baby] : Hard Solid Semi Metal, Bones & Muscles builder.

* Al (13) ALUMINIUM [ Mr. Light Boy ] : Light weight metal, It is used in Cookware
* Ga (31) GALLIUM [ Mr LED 1 : Soft metal used in LED's.

* In (49) INDIUM [ Mr. Smart India ] : In - Touch Screens

e TI (81) THALLIUM [Mr. Cool Temp] :Tl- used in Low Temperature Thermometer.

%~ Metal Elements posess Male like Properties. For Metals(Male) Prefix Mr. is used here.
%~ Non-Metal Elements posess Female like Properties. For Non-Metals(Female) Prefix Ms. is used.
&~ Semi Metal Elements posess both Male & Female like Properties. For Semi Metals Prefix Mr. & Ms. is used.

&~ Group Leading Elements are assigned Queen/ King Status.

&~ Fun Nick Names for Elements are Simply Coined basing on some of their Special Properties.

9) P-BLOCK ELEMENTS

CHEM BEATS! |

Anode Cathode §];, !
- (+) ) ==
E ) o
C-Diamond Ge - DIODE Snh - Can
GROUP-14

* (C(6) CARBON [Miss. Organic Queen King] : Hardest Non -metal ; Four Core Organic Friends C, H, O,N.
* Si (14) SILICON [ Mr. & Mrs. Computer ] : Hard Semi metal. Silicon chips are used in CPU of computers.
*  Ge (32) GERMANIUM [ Mr. & Mrs. Diode] : Brittle Semi Metal used in Diode.

* Sn(50) TIN [ Mr. Tin Can ] : Non - corrosive Soft metal used in tin cans. Sn stands for Stanum.

* Pb (82) LEAD [Mr. Softest] : Softest dense metal used in Acid Battery . Pb stands for Plumbum.
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10.1) ORGANIC CHEMISTRY

, ‘
f CHEM BEATS! )
. )

GRAND WELCOME to the 'live World' of ORGANIC CHEMISTRY!
ORGANIC means LIFE (£50)
Organic Chemistry deals with 'organic compounds' related to 'living organisms'.
Each and every 'Organ of our body' grows and lives due to Organic compounds (Biomolecules).
Organic compounds just decide Shape, Size, Mood and even life span of Human beings !
Organic compounds consists of
1) Natural Compounds produced from Plants, Animals like Proteins, Carbohydrates, Lipids,
Vitamins, Enzymes, Minerals, Hormones, Nucleic acids(DNA), Sugars, Alkanoids....
2) Synthetic Compounds made artificially like Polymers, Plastics, Rubbers, Insulin, Ethanol,
Medical drugs, Dyes....
These organic compounds are being used in a variety number of ways in our daily life, such as,

Medicines,Fuel,Plastics,Clothes, Food preservatives, Soaps & Detergents, Rubbers....
Organic King element C; Organic Queen Element H
Organic Princess Element O; Organic Prince Element N
Four Core Organic Molecules: C, H, O, N + S,P
These 4 Organic molecules carry 96% mass of body of Human beings.
How much big is Organic Chemistry ?
& (550508 Do 100 Sresee @) different Permutations & Combinationse&® NEYES
All Chemical Compounds Hogyg 085 100 oFe S8 &08.....
B w0 C, H, O, N....o8° QEY&S Organic Compounds éoéﬁg 90 ege!
So, you just imagine how big is Organic Chemistry !!
Such gigantic and enormous expansion of organic compounds is
occurred due to unique 'Catenation property' of King Carbon.
What do we study in Organic Chemistry?
We study the Nomenclature, Structure,
Composition, Preparations & Properties of Organic compounds.
IPE Point of view:
(i)) IUPAC Nomenclature of Organic compounds
(ii) Preparation and Properties of Ethane, Ethelyne, Acetylene, Benzene

TIPS to master ORGANIC CHEMISTRY:
i) Read & Review the basics regularly before and after your chemistry class.
ii) Give first priority to study Organic chemistry at home.
iii) Stick some 'Organic Formulae - diagram sheets' on the walls of your study room.
iv) Do daily discussions with your classmates and study groups.
v) Don't simply memorize but try to understand the concept
vi) Ask lot of questions how, why, how to remember yourself....
vii) Learn from mistakes

Make learning of O.C as a 'challenging task'!
Eventually Organic Chemistry enhances 'memory power' of students.
Learning 'Organic Chemistry' is just like learning the 'Chess game'.

If you learn the basic steps properly 'you rock the game'!
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10.2) HYDRO CARBONS
IMP. NAMED REACTIONS

I) PREPARATION OF ETHANE(C;,Hg) :

1) Wurtz reaction :

Methyl iodide is heated with sodium metal in the presence of dry ether to form ethane.

2CHgl + 2Na—3IY & Hg +2Nal

i [@I will come in Sr. Che]
Methyl iodide Ethane

2) Decarboxylation : [© CHiNa gives Ethane]

Sodium propionate is heated with sodalime to form ethane.

CoH5COONa+ NaOH—=22— CyHg + Na,CO; [©1 will come in Sr. Chel

Sodium propionate Ethane

3) Kolbe's electrolysis:

Aqueous potassium acetate on electrolysis forms ethane.

2CH,COOK +2H,0— CyHg 1 +2C0, T+2KOH+H, 1| |© DECARBOXYLATION:
Removal of CO,

Potassium acetate At anode At cathode

II) PREPARATION OF ETHYLENE(C;Hy):
1) Dehydration:Ethyl alcohol is heated with conc. sulphuric acid at 170°C to form ethylene.

DEHYDRATION:
CH3CH,0H— 20850, oo, 4+ H,0 ®
170°C Removal of H,0
Ethyl alcohol Ethylene
from reactants

2) Dehydrohalogenation:Ethyl chloride is heated with alcoholic potassium hydroxide to
form ethylene.

DEHYDROHALOGENATION:
CH3CH,Cl + KOH(alc)—=—C,H,4 + KCl + H,0 OHALOGENATIO
Ethy! chloride Ethylene @ Removal of
H & Halogens

IIT) PREPARATION OF ACETYLENE(C,H,):

1) From Calcium carbide: Calcium carbide on hydrolysis forms Acetylene.

CaC, + 2H,0——Ca(OH), + C,H, T
Calcium Carbide Acetylene

2) From iodoform: Iodoform is heated with silver powder to form Acetylene.

CHI; +6Ag+ CHI;—2 C,H, + 6Ag

lodoform Acetylene
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IV) PREPARATION & PROPERTIES OF BENZENE (C¢Hg)

Benz Car'Q’

[ ©Benz'Q' © ]

Benzene from acetylene: Acetylene is passed through red hot Cu to form benzene.

Red hot Cu

3CoH> S00°C

CeHe

1) Halogenation: Benzene reacts with chlorine in the presence of Anhy.A/C/5 to form chloro

benzene.
Cl
HALOGENATION:
+Cl, _AnhyAlCl3 | +HC/ Substitution of Halogens
Benzene Chloro Benzene

2) Friedel - Craft’s alkylation: Benzene reacts with alkyl chloride in the presence of anhy.
AICI5 to form methyl benzene.

CH,
ALKYLATION:
+CHACI_ADy-AICly +HCI ©
Transfer of Alkyl group
Benzene methylchloride Methyl Benzene

3) Friedel - Craft’s acylation: Benzene reacts with acetyl chloride in the presence of anhy.
AlCI5 to form acetophenone.

COCH,

© ACYLATION:
@ +CH3COCI __Anhy.AlCl3 +HCI Transfer of Acyl group

Benzene acetylchloride Acetophenone
4) Nitration: Benzene reacts with conc. Nitric acid in the presence of conc. H,SOy4 at 60°C
to form nitro benzene.

NO,

@ +HONO, CO”CéOHOéSOAf + H,0

Benzene Nitro benzene
5) Sulphonation: Benzene reacts with fuming sulphuric acid to form benzene sulphonic acid.

SO,H

SO3
@ +HZSO4W) @ + Hzo

Benzene Benzene sulphonic acid
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