Chemistry

*Density= mass/volume

Celsius to Fahrenheit conversion: °F = 9/5(°C) + 32
*Celsius to Kelvin conversion: K= °C + 273.15

| Atomic mass unit(amu)= 1.66056 * |10A-24

-Molarity (M) = _ 1 (moles of solute)

V (volume of solution)

Dilution formula: M,V, = M,V,

M, = initial molarity (“stock solution”)
V, = initial volume (Liters)

M, = final (desired) molarity
V, = final volume (Liters)

«Atomic mass of an element= mass of one atom of the element

Mass of% th part of mass of € atom

mass of one atom of the element

mass of%th part of mass of 0% atom

mass of one atom of the element

mass of of one atom of Hvdrogen atam

. . Average mass of atoms of an element
*Relative Atomic mass= X 12
Mass of one atom of carbon-12

*Number of molecules in n moles of substance= n x N,

*Mass percentage of an element in a compound=

mass of that element in the compound

x 100
molar mass of the compound

-Mass percent= ' Mass of the sloute B~

Mass of the solution

Avogadro's No= g,022x10%
*Molecular mass =2 * vapour density

*Mole fraction of solute = ___Mmoles of solute
total moles in solutions

mole of solute x 1000
volume of solvent in kg

*Molality(m)=:




Chemistry

*Atomic Number(Z)= number of protons in the nucleus of an atom
= number of electrons in a neutral atom
*mass number(A)= number of protons (Z) + number of

neutrons(n)
-Relation between frequency, wavelength and velocity of light:
c= AV
-
VI
Energy of quantum: E=hv o R
=g .

-Planck’s constant, h = 6.6262 x 1034 Jes
*The kinetic energy of ejected electron: jy = KE,.. + W,

. _ 1 1
Rydberg's formula: 7= 109677(?— n_zz)

i . . AE E,-E
-Energy difference during transition of electron: V=——=—""

Angular momentum of electron in a stationary state:

h
m,vr=n.— =1,2,3.....
i i 0.529 n’ an "
eradii of stationary states: 2-°<7 N
z

-Energy.of stationary state of electron: E.=-R, (—J n=123..

h
-de Broglie's wavelength, A=—
mv

-Heisenberg's uncertainty principle, Ax Ap > 4—';

Ax = Uncertainty of Position
Ap = Uncertainty of Momentum

° 1 1 d2 d? d? 8n?
Schrodinger equation d_:;J+d_}:lzJ+d—z]£+ L TR

1 = wave function
Im = mass

h = plank constant
E = total energy

W = potential energy




Chemistry

-General electronic configuration of s block: _ _1-2

"'5_
- General electronic configuration of p block: ns?, nslf'-

- General electronic configuration of d block: : (n — 1)d"¥0ns02

- General electronic configuration of f block: (s — 2)f1-14(n —1)d*1ns?

P
- Notation of IUPAC nomenclature of elements:

Digit . Name | Abbreviation
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» Periodic trends of elements in the Periodic table:
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Chemistry

Formal charge: ,~_,_n_2

2

= formal charge
= number of valence electrons

= number of nonbonding valence electrons

)
mzﬂq

= total number of electrons shared in bonds

Dipole moment: () = charge (@) x distance o

separation (I

Repulsive interaction of electron pairs:
Lone pair (Ip) — Lone pair (lp) > Lone pair (Ip]
- Bond pair (bp) > Bond pair (bp). -
Bond pair (bp)

Geometry of molecules ( VSEPR theory):

v O
{ o e Liwer Pradry = S Lors Pair = | o Pl T\ LS P B Lioras [Py = &
, |0—0—0 |
[ [
o 2 V|
s | AN A
o’ O o i
(! T@-u-lﬁru- drwpuilir v Berid
< Q
\ o
4 o o O o o OO L]
o 0
Terrahapival Trmpronsd Poraimeilsl | feraguiller oo el
o e | © o
o L= ‘ .' ;
5 o7 ° O - -
iy o L o
| Ergonal Bapyramedal e Tahaped Limer s
o o o
P [ By b | G o A P =4 F
e) (=] o o =
& o oo o o o : N
o Q Ch o
O Rk St Pyraiicil | Sagudie Plad §-shapandd Laraar




Chemistry

* Gas Laws 1
l. BO)’|e's Law: P« v P 5 TSN .;'.‘:
V = volume
RV =RV, STATE
B MATTRR e, 00 g0
PV=k 8 . G
2. Charles' Law: B
TV V = volume
\ _ v, T = temperature (Kelvin)
T, T,
\'
—_— - k
T

P = pressure

BE_B T= temperature (Kelvin)
T T
P
T = k
Avogadro law: VY « n
n = number of moles
V_\V
n, n,
VAN
n
5. Ideal gas(equation: PV = nRT R = gas constant

6.Relation between density and molar mass of gaseous

substance: m _PwM m is the mass of the gasin g
=g = g M'is the molar mass of the gas

n
- Dalton's Law of partial pressure: Prota = Zi=1P"
- Partial pressure in terms of mole fraction: P, = X,P,

A

moles of gas A

where X, =
A total moles of gas

* Vander Waals equation: (p+a(%)2)(v-nb) = nRT

a: Intermolecular attractive force

b: Volume occupied by one mole of the gas

* Viscous Force [ _— 7714@

d
d ﬁ = Rate of shear deformation
4




* First law of thermodynamics: AU=Q-W

AU = change in internal energy
Q = heat added
W = work done by the system

* Pressure:
P =

Work done: W=-PAYV
work done for variable pressure:w =-[dVPext

. . . V,
For isothermal irreversible change W, =nRT ian
i

3 3 . FI
For isothermal reversible change: Wiy = piVi In "

For adiabatic change:
Wy =pdV =dU = me.(T,- T)

Ideal gas law: PV =nRT

Heat capacity: Q = mcAT

=heat energy
= mass
= specific heat capacity

= change in temperature

- Relation between heat capacities at constant pressure and
volume: C,-C, =R

* Entropy: E— T

S = entropy
ks = Boltzmann constant
In = natural logarithm

€ = number of microscopic configurations

- Total entropy change: AStotal=ASsystem+ASsurr
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* Equilibrium equation: [C]¢ [D]d
K,=——_
eq
[A]*[B]” "
- Equilibrium constant in gaseous systems Kp = (Fcf) (Pof)

e
_[A")[B]_Ca-Ca
[AB] C(-a)

2
K= Ca
-

Ostwald dilution law:

pH value: ph=-og, 1
(or)

I
pH=log, m

[DH-] [Vxs ]

pOH value: I
pOH = ~log,,[OH ] or |16 ]

pH + pOH = 14
pH + pOH = pK
pKa -log K

| I
PK, = K, “Acidic strength

Ph"%ﬂ*]ogll- Kh

1 1
pk‘ml{_,. Basic strength

- lonic product of water: K, = [H30*][OH]
K = ionic product of wats
Kw—KaxKb
pKw = pKa + pKb
At 25°C,
Kw =1x107"

pKw =14



Chemistry

Buffer solution: Mumber of moles of acid/base added to IL of salution

¢ Change in pH

* Solubility: 1
[§) e=- . S
Concentration of common 1ons

ar number of common 1ons

- Solubility product: Ksp=(xs)* (ys)’=x"y%.(s)*

- Degree of hydrolysis: K, h pH

Salt of weak acid and strong base
Ky ?+-:|—pka+llogc
Ky 272

Sw
ka

Salt of strong acid and weak base k,

Salt of weak acid and weak base

Kw K w 1 1
KaKp \fkakb 7+ 5 Pk Pk,

Salt of strong acid and strong base
do not hydrolyse.

 Relation between equilibrium constant,K Reaction quotient,Q

and Gibbs energy,G:
AG=RTInQK

Kw = Ka X Ky
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Chemistry
Redox Reactions

« Redox Reaction Reduction

Gain of electrons
Decrease in oxidation number

| +e® l.
®-@9-®-@

Oxidation

Loss of electrons
Increase in oxidation number

- Oxidising agent: Acceptor of electrons.
. Reducing agent: Donor of electrons.

-Oxidation number calculations, example:

x+2(-1)+4(0)=1

 Types of Redox Reaction

I. Combination reaction: @ + . _.®.

2. Decompeosition reaction

O BOX
3. Displacement reaction: ‘+ ‘_.‘ . ‘

[CrCIz(HZO\)4]

x—2=1
x =43

2H,0;, —> 2H,0 + O,

4. Disproportionation reaction: -1

=)

o

+

\

e



Chemistry

 Preparation
» Laboratory method
Zn+2H —> Zn¥* +H,
Zn + 2 NaOH—> Na,Zn0, + H,
« Commercial method

2H,00) 2=y ‘2H.(a) + 0,(5)

Tewest v wwoi i

by electrolysing warm agueous barium hydroxide solution between N1

Electrodes,

CH,.,+nHO —=5——  nCO+ (2n+1)H,

-CO +H, is called water gas.
1270K

- Cool Gasification : €(s) + H,0(g) ——— CO(g) + H, (g)
-Water- gas shift reaction: CO(g) + H,0(g) =5 CO,(g) + H,(g)

» Chemical properties
H.(g)+ X,(g) — 2HX(g) (X=FCl, Br,I)
2H,(g) + 0,(g) —rme—> 2H,0(l) H = -285.9KImol"
3H,(g) + N,(g) 222225 2NH,(g) H = -92.6 KImol-1
H.(g) + Pd* (ag) — Pd(s) + 2H"(aq)
H,+ €O + RCH = CH,—— RCH,CH_CHO
H, + RCH,CH,CHO ———= RCH,CH,CH,0H

- Preparation of hydrogen peroxide

Ba0,.BH,O(s) + H,50 faq) —— Ba50 =) + H,0,iaq)+ BH,Op)

2HSO, (g —E2EtEE , HO 50050, Hisg) 2H50, () + 2H(ag) + H,0 tuq)

2 [air
2- ethylanthraguinol —Hi‘—- H,0, + Oxidised Product

» Chemical properties

PbSO,(s) + 4H,0,(aq)

PbSO,(s) + 4H,0(1)
HOCI + H,0, —— H,0"+Cl+0,
Mn® +H,0, M + 20H"

+H,0,+20H —— 21 +2H,0+ 0
2 2 2




Chemistry

- Isotopes of hydrogen

Protium Deuterium Tritium
Protium: Predominant from. (jH) /a—ﬂ\ /f—ﬂ\\ /—g\

\"'\—F _ﬂ_.f
Tritium: Radicactive (, H) H ‘H H

» Chemical properties of water

OH-(ag) + NH,"(ag)

H,O + NH,(og)

2H, 00 + 2Ma(s) 2MNaCHag) + H.ig)
6CO.(g) + 12H,00) C,H,.0,laq) + 6H,00) +60,(g)
PO, = + 6H,00 4H PO (eq)

- Chemical properties of alkali metals(group I)
4Li+ 0,—2Li,0:2Na+ O, — Na,0,; M+ O,{ MO, (M= K,Rb, Cs)

ZM+2H,0 — 2M#+ + 20H + H,
2ZM+ H,— 2ZM+H-
React vigorously with halogens to form ionic halides

M+ (x +y) NH, == [M(NH,) — [M(NH,).T" + [e(NH,). T
- Chemical properties of alkaline earth metal (group 2)

-Be and Mg are kinetically inert to O and H,0

- Mg is more electropositive and burns in Air.

- Ca, 5r and Ba with air form oxide and nitride.
M+ X,——MX, (X=F,cl, Br, I)

2BeCl, + LiAH, 2BeH, + LiCl + ACl,

M + 2HCI MCL, + H,

M+ (x+ yINH, [MINH,) 1 + 2[e(NH,),T

* Important compounds of sodium

(1)Sodium Carbonate(preparation)
2NH, + H,0 + €O, (NH,)2¢0,
(NH,),CO, + H,0 + CO, —— 2NH,HCO,
NH,HCO, + NaCl NH,Cl + NaHCO,
2NH,Cl + Ca(OH), —— 2NH, + CaCl, + H,0




Chemistry

* Important compounds of sodium
Properties of sodium Carbonate

Na,C0,. 10H,0
Na,CO,H.0

Na,CO, x H,0 + 9H,0
Na,CO, +H,0

(ii)Sodium chloride

(iii)Sodium hydroxide
(iv)Sodium hydrogen Carbonate
preparation

Na,£O, + H,0 + €O, 2NaHCO,

* Important compounds of Calcium
(1) Quick lime, Cao(preparation)

Caco, CaO + CO,
Properties
Ca0 + H,0 Ca(OH),, CaO + €O, CaCO,

(ii) Calcium hydroxide(preparation)
Addition of water to CaO.

properties
Ca(OH,) + €O,

CaCO, + H20
(iii) Plaster of Paris(
2(€aS0,.2H,0)

2(CaS0,). H,0 + 3H,0

- Chemical properties of group 13 elements
2E(s) + EDEEQ:- 2E.O

27 alx)
2E(s) + N,ig) —2 2EN,,
2Al(z) + 6HCl{ag) 2A1*(aq) +6C1"{eq) + 3H,(3)

2B + 6X,t99 — 2EX,&) (X=F, €I, Br, T)
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* Important compounds of boron
(i) Borax

Na,B,0, + 7TH,0 2NaOH + 4H,B0,
Na,B,0,.10H,0—2— Na,B,0, —2— 2NaBO, + B,O,
Borax bead test is used for identification.

(ii) Orthoboric acid -
Na,B,0, + 2HCl + BH,0 —— 2NaCl + 4B(OH),

B(OH), + 2HOH ——  [B(OH),I + H,0"
H,B0, -2 HBO,—4 . B0,

(iii) Diborane

: 4BF, + 3LIAIH, —— 28.H, + 3LiF + 3AIF, @
2NaBH, + T,—— BH, + 2Nal + H, @Q
2BF, + 6NaH —— B,H, + 6NaF @

properties g @
B,H, + 30— B,0, + 3H,0 X
B,Hla} + 6H,0 (n—— 2B(OH),{aq) + 6H,t0) &@

B.H,(g) + 6H.O (n—— 2B(OH), (og) + 6H. (@)
B,H, + 2NMe,

2BH, Nie,
B,H, + 6NH, —— 3[BH,(NH,),J' [BH,T —/Q; 2 +12H,

* Important compound oncarbon
(i) Carbon monoxi \

HCoo H,0 + €O
(ii) Carb
c+o0, A co,
CH, + 20, €O, + 2H,0

» Important compounds of silicon
(i) Silicates

(ii) Silicon dioxide

(iii) Zeolites




Chemistry
Oréanic compouhnds

y* Organic reaction mechanism

Organic molecule 2. [Tntemediate]

S Products(s)
L By Products

» Structural formula

§ 3D Representation: using solid(a) and dashed (| |]]])
H\ v H
(i) Complete ethene =C
H NH
(i) Condensed H,C=CH, ethene
(iii} Bond-line 2-brome butane
¢
» Types of reactions and effects

[ [ I ]

Fission of Mucleaphile Resonance Structure Inductive effects
i covalent bond (Mucleus Seeking) polarization of bend caused
by palarisation of adjocent
bond

Heterolytic  Homolytic

Cleavage Cleavage » Same pesitions of nuclel

- Same mmber of inpaired
electrons

Examples: Benzenc

Hypari:nnjugnﬁun Elecfrnme.lri: Effects:
Delocalisation of electrons of Complete transfer of a shared
C-H bond of an alkyl group pair of electrons to one of
directly attached an atom of atoms joined by a multiple bond

unsaturated system, on the demand on an attacking
agent

Resonance Effects
Polarity prouced in the melecule by
f interaction of 2 bonds or between
a bond and lone pair of electrons
of adjacent atom

- Classification of organic compounds

] l l
Acyclic/Open Chain: Cyclic/Closed
consists or straight or Chain/ring: Carbon atoms
branched chain ina ring

|
I 1

Hetrocyclic: Homacyclic/carbecyclic:

Atoms other than € Only € atoms are present

— L

Alicyclic: Both Aromatic: Contains

are also present

aliphatic and cyclic conjugated planer ring

structure

Benzencoid Ihon Benzeneoid
Example: Benzene, Example: Tropalene
Aniline, Mapthalene

- Tl .
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* Preparation of alkane
CH,=CH, + H, —*— CH,-CH,
CH,Cl + H,—=%—— CH_ + HCl

* Wurtz reaction
CH,Br + 2Na + BrCH, —="*~ CH,- CH, + 2NaBr
CH,CO0-Na# + NaOH —5— CH,+ Na,CO,
2CH,COO0Na + 2H,0 C,H, +2€0, + H, +2NaOH

* Chemical properties of alkane

&0, s}

CH,—5e— CH.CI" ——CH Cl,—55— CHCl, —55=
CH,..+3n+1) 0, nco, + (n+1)H,0
2CH, + O, —S=tu=e=— 90 OH

CH,+8,— HCHO + H,0
CH,(CH,)CH, —==2222 CH,-CH- (CH,),~CH, + CH,-CH,-CH-CH,~CH,
CH, CH,
CH, +H,0 ———(O+ 3H,
lll':ﬁH12 + H2
caHu e C-;Ha + ﬁaHa
':aHa " Csz * EH4
- Alkenes
Preparation: " .
RC = CR'+H P/ € . s Cis- alkene
2 F 1
H H RI- H
iU A, S
= Ma/ Liquid NH o y
RC=CR'+H, = ) 1 !{:_G\ Trans- alkene
H =
Ale, KOH
H,C-CH X 5 H.C=CH,

CH,Br-CH Br + Zn CH,=CH, + ZnBr,

H,CCH,OH —="=— CH_=CH, +H,0
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* Properties of alkenes

Ls "

CH,=CH, + Br, —=— BrCH,- CH,Br

CH,=CH, + HBr CH.CH,Br
i CH,-CH-CH,
s WTuEDY
CH,-CH=CH, + HBp —tekombay i
CH,-CH,Br
CH CH
T R
HEC-C':C'HE * HED e SR —
CH, OH
KMno, S H

CH,-CH=CH-CH, ————— 2CH,COOH
n(CH,=CH,) —2 b= (CH -CH_ }-n

Catakyst

n(CH,-CH=CH,) s (CH-CH,)

Caralyst

* Preparation of alkynes

CaCO, €a0 + CO,
CaO + 3¢ €aC, + CO
CaC, + 2H,0 Ca(OH), + C,H,

CH,Br-CH,Br + KOH 55— ﬂ&ﬂHBr%—-ﬂHEﬂH

HE)

- Properties of alkynes

HC=CH + Na —— HC=CNa + 1/2H,
HCSCH + H, —= [H,C=CH,]—*— CH,-CH,

Br Br
CH,-C=CH + Br, [CH,CBr=CHBr] —"'—-CH3-«:E.'.-C:I-4

Br Br
HC=C-H + HBr [CH,C=CH-Br] CHBr

CH,
HCSCH + H,0 —22— [CH,=C-H] === (H_-C-H

O
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* Properties of benzene

Chemical Properties:
pe NO,

@ + cone.HNOQ, + cone.H, S0, SRR @ +H,0

cl S0.H

3

¢l

@ +Cl, Anhyd. AICI @ +HCI @ + H,50, @ +H,0
m!

@ + CHg'CI Anhyd. ﬂ.llﬂi @ + HCl

COCH,

@ +CHCOCI  _Anhyd. Alcl, @ + HCl :

* Preparation of aromatic compounds

- Cyclic Polymerisation of ethyne
€ H.,COONa + NaOH —— C H, + Na,CO,
CH,OH + Zn €H, + Zn0O

- Stratospheric pollution
* Depletion of ozone layer

ClO + NO,(g)
Clig) + CH (g)
CIONO,(g) + H,O(g)

CIONO ()
CH tg) * HCl (g)
HOCl(g) + HNO, (g)

HOCl(g)————OH (g + €l (g)
b
Cligy——2Cl(g)




