ESSENTIAL CONCEPTS OF CONCEP
PHYSICAL CHEMISTRY
Get well-prepared for exams with quick revision M A F

of important concepts of physical chemistry. CLASS XI
Solid State Solutions
Packing efficiency __M 5 "
_ Volume occupied by twospheres in the unit cell 100 I SRy - MM, SRy )= ("lMl +n,
a Total volume of the unit cell P 1000

® Henry's law : p, = Kyx, : Ky increases with incre:

# Massofthe atoms of unit cell = Number of atoms in a unit cell (Z) temperature implying that solubility decreases with incre
x Mass of atom (M,,,.)) temperature at the same pressure.
» Massofoneatom= M°l“' e ie) I * Raoult's law : p, = p x,, this law is applicable only if
Avogadro's constant (N, ) components form a homogeneous mixture.
e Density (p) ofunit cell ofa cubic crystal = M fM ® Dalton'llawofparﬂalprulm:;:wipl ,: Pyt Py
VxN, a N, two components system, p,...1= py +(p; - py)x,

* Bragg'sequation: 2dsin0=nl Ideal Solutions Non-ideal Solutions
¢ Number of octahedral voids = No. of particles present in the close I PL=%0,%: P2 =%0,° PL#E X P %5 Py # X% Py
packing AH,,=0,AV =0 AH, # 0,V #0
# Number of tetrahedral voids = 2 x No. of octahedral voids A - Binteractions = A - A A - Binteractions #
and B - B interactions. and B - B interactions
Characteristics of Different Types of Unit Cells Non-ideal Solutions Showing Positive and
Negative Deviations from Raoult’s Law
Crystal | No.ofatom(s)/ | Packing | C.No.| Relationin
unit cell efficiency d,aandr Solutions showing Solutions showing
sec 1 524% | 6 | r=di2-al2 o Seviios e
bec 2 68% 8 | r=d/2=3a/4 A-B<<A-AorB-B A-B>>A-AorB-
4 74% 12 | r=di2=a/22 interactions. interactions.
AH,; >0,AV ;. >0 AH . <0,AV_ .. <0
% S P <p™s
Void Radius Ratio
Triangular 0.155 < r*/r~ < 0225 o et u", -
Tetrahedral | 0225<r'/r <0414 S i e g B
Octahedral 0414 < r/r <0.732 . m"‘r::“ "’:“"‘5 P""“”:TX; Tb];TbTiIi:m
Body-centred cubic 0.732<rt/r <1 & Depooion BpeintiAL e 15 2o m
® Osmoticpressure:n=CRT = (n/V)RT
van’t Hoff Factor and its Significance
Solids on the Basis of Electrical Properties . _ Observed value of colligative property
* Conductors: Electrical conductivity, 10*to 107 ohm ' m~! "= Calculated value of colligative property
o Insulators: Electrical conductivity, 10-2°to 10" ohm ' m~! » Forassociation of solute: nA — (A),
» Semiconductors: Electrical conductivity, 10-5to 10* ohm ' m™! Degree of association (o)) = (1 - i) n/n - 1;i<1
- n-type semiconductors : Group 14 elements doped with » Fordissociation of solute: (A), —nA
group 15 elements, free electrons increase conductivity. Degree of dissociation () =i - 1/n-1;i>1

- p-type semiconductors : Group 14 elements doped with » Modified colligative properties:
group 13 elements, holes increase conductivity. P4 ~Pa/py =ixp; ATy=iKym; ATy=iKem; n=iCRT
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Organic Chemistry - Some Basic Principles and Techniques

IUPAC Nomenclature Stability of Carbanions
name = prefixes + word root + 1° suffix + 2° suffix I » Stability of carbanions « - I-effect = +1.:ﬁm""“f°d“ d:ﬁm
H Ph,C > Ph,CH > PhCH, > Allyl > CHy > 1° > 2° > 3°
5 4 1
7 — CHO 2° suffix
e T s Stability of Carbene
3—%&‘;&%@@*’@'1'@4 ’n'iplmet > Singlet
prefixes word  1°suffix
root Thin Layer Chromatography
Retention factor (R)
Order of Species Showing Inductive Effect _ Distance travelled by the compound from base line (x)
e, Rgﬁ—>—N01 >_$0,R>—CN>—COOH> Distance travelled by the solvent from base line (y)
>—Cl>—Br>—I>—0R>—COR>—0OH> —CgHy>
—CH=CH. > -y Quantitative Analysis
sffect: (CH,),C— > (CH,),CH— > CH,CH,— > CH, — > o %afCel2, TMofCO;formed =~ .
e 4“4 mofmmpoundtakm (Licbig
2 mmoszofonned method)
e %of H= x100
r of Species Showing Resonance or Mesomeric Effect 18 mofwmpoﬂnﬂm -
fect : —Cl, —Br, —I, —NH,, —NHR, —NR,, ~NHCOR, 28 vol. of N, at STP
H,—OR, —SR, —SH, —OCH,, —~OCOR ® NofN= s — ofwmpmdm e
- A method
iect: —NO, —CN, ,C=0, —CHQ,—COOH, — COOR 1.4 x normality of acid x vol. of acid used ;
®* %of N=
mass of compound taken
d order in compounds which exhibit resonance 1.4 x molarity of acid x vol. of acid used | (Kieldahls
lalnumberofbondsbchnmtwnatomsinaﬂthuimcﬁtrul ® %of N = x basicity of acid method)
Total number of resonating structures mass of compound taken .
0%0f(:l=1153'55x ma:fof g fod x 100
mm. mass of compoun taken
r of hyperconjugating structures e number of o-hydrogens ® %of Br=— 80 mass of AgBr formed %100
ility o< 1/heat of hydrogenation < polarity = dipole moment 188 mass of compound taken (Carius
od} 0960f1=—x mamof At fo %100 }
235 mass of compound taken
Stability of Free Radicals . %ors- mass of BaSO, formed i
ility of free radicals « +1-effect o H‘ﬁmunmx R:&d 7-33 m“"‘fmmm“-‘“km E
A . 3 . e 62 mass of Mg,P,0., formed (Ignition
> Ph,CH > PhCH, > Allyl >3°>2°> 1°>CH; >CH,=CH = ® %of P=—— —— 100
DA a2 Al 220 3z 2 ; mxmmofmmpoundtahnx method)
o % ot 32 massof CO, formed » 80 g
of O=—x
SEakiity of Carbosations 88 mauofmmpoundtaken (lodine
. 1 1
vility of carbocations « +I-effect « T Al € = R moﬂz method)
> Ph;&H>PhéH,>Allyl>3’>2‘> l“>éH3 o offj:2:(127xttm.usc:h:mnpm.nmltnkn:n i




