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+(  Boyle’sLaw / sima & fiam |+

: &&i':i::tHJ \ P1v1 szz ﬁ@ fi\anfjmjw N

temperature

Pressure increases VAL 61 W
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Charles Law / SR w1 ffmm |+

" [ ENGLISH |

@; At constant
pressure

~

/J‘ Volume is directly

proportion It
temperatur

(/\ As temperatur
\) nc eeeeeee
increas

P
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~+( Gay-Lussac’s Law / A-ge &1 fiam |+

| ENGLISH |

&; At constant
volume

// Pressure is
{1l directly proportional

to temperature

T As temperature
- increases, pressure
increases

PP
T T2

A
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N
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+| Combined Gas Law / H‘gaaﬁ'\qﬁ'aﬂ |+

-

| ENGLISH |

- Combination of
- Boyle’s, Charles’

and Gay-Lussac’s laws

il

Relates pressure,
volume and
temperature together

Useful for
gas state changes

PiV: _ P.V,
@

Pressure

T2
| (V)

Volume

EB
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M

Avogadro’s Law / @l &1 o |+

&;

| ENGLISH |

At constant
temperature and pressure

Volume is directly

ﬁﬁ proportional to

number of moles

More moles
—> more volume

N>

\_ J
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+ [Van der Waals Equation / aﬂamm] +

(

| ENGLISH |

@E Real gas equation

~

Corrects pressure
and volume of
ideal gas

il

a and b are
gas constants

e

P

x

3 ](V— nb)=nRT

ATTRACTION

- ———————— —,

corrects the
pressure

©
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FINITE VOLUME

——————————————

corrects the
volume
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Graham’s Law / TTgd &1 fam | +

| ENGLISH |

- Rate of diffusion is
@' inversely related to
square root of

molecular mass

ﬁ/'ll Lighter gas

diffuses faster

Important in
diffusion and
effusion

e
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M &= )
_2 foraRor Y 7,
M & A &
1 I
HEAVY GAS aﬂqﬁ?%
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+| Dalton’s Law / 's'lmimmﬁiﬁmﬁmj

~

| ENGLISH |

&5 Total pressure of
a gas mixture

/\/ Sum of partial
1[|.l pressures of

non-reactive gases

Useful in
gaseous mixtures

Gas 1 Gas 2 Gas 3

[/\ Pharmaast Booster 15]
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+|

Henry’s Law / et &1 ffmm |+

(

| ENGLISH |

@5 At constant
temperature

/J Solubility of gas
in liquid is
proportional to
partial pressure

Ky is Henry’s
law constant

~N

N & |
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d [ Relative Lowering of Vapour Pressure / a7 d H 'ﬂﬁ&i El'\':lj +

| ENGLISH |

Vapour pressure of
solution is lower
than pure solvent

/J Depends on moles of
ll.ll solute and solvent
i Important colligative
property
J

%\

Pure Solvent
(Vapour Pressure = P°)

[/\ Pharmamst Booster 15]

>psf ..j

Solution
(Vapour Pressure = P;)
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- [ EIevation of Boiling Point / aamﬁ?{@ ] +

([ ENGLISH |

ﬁl Boiling point of
solution is higher
than pure solvent

~

(2) Kp=molal

4 elevation constant
llll

(3) m = molality

| @ of solution

Pharmacist Booster 15] |

h—-

— Boiling

—_ _ Point

i

Higher than
pure solvent

(LR
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31fires e &
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+ [Depression of Freezing Point / féai® & 31'cF|'qT-IJ +

-

@&@?ﬁ:::oaiof \ ATf - Kf m A

@ CRUCK fi.'qw
solution is lower

than pure solvent

—————-- Freezing point of - ﬁ?ﬂ %
pure solvent
@ Kf = molal (TO) @ Kf
depression constant 399H49 ﬁ'qa'ra;
AT;
@ M = molality V. W =, ——T. Freezing point of @ m = fdaga
of solution ~

solution m
(Ts) -

b = ]
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+{

Van't Hoff Factor / d+< g% ‘I“‘W ] >

(

Q
D %

| ENGLISH |

association

Accounts for
dissociation or

@ 7

Affects

colligative
il i

properties

@ /j' Higher i
o means more

000 particlesin

solution

Actual number of
particles in solution

Before
(1 formula unit)

O—O

@ Pharmacnst Booster 15]

Number of formula

units dissolved

After

(More particles)
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+| Raoult’s Law / I3 H1fFm |+

| ENGLISH |

@ @ Partial vapour

pressure of
component A

Vapour of
@ /A = vapour pressure A-shove @ /J
.I.|.|.|. of pure A x solution .I.|.|l d] qld X
mole fraction AT 37T

e ComponentA e 4

®
e Insolution = o

@ @‘ Applicable to
ideal solutlons

(Mole fraction
of A) \.
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N

Osmotic Pressure / GQ3THIOT GId

]+

e

|ENGLISH | )

o8

Pressure required
to stop osmosis

“A

C = molar
concentration,
R = gas constant

=

T = temperature
7

TC=CRT="¢T

Pure Solvent

Applied

Semipermeable Pressire )

Membrane

Solvent flow Solution

B (Dilute Side)  (Opposite to osmosis) (Concentrated Side)
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+(

Entropy / Ugrdl

|+

| ENGLISH |

8

@ Measure of
randomness
or disorder

@ AS = change
in entropy

4

(3) Unit: J K~

Ordered

(Low randomness)

(/\ Pharmamst Booster 15]

Increase in
randomness

Disordered
(High randomness)
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-+ (Helmholtz Free Energy / ecHglees H<b :mrfj +

(

04

| ENGLISH |

Useful work at
constant volume
and temperature

\

@ ; U = internal energy

a3

S = entropy

T = temperature,

3, WORK
(Q) > SYSTEM ~ (W)
(v, T)
M

[ USEFUL WORK (Winax) =-AF |

. J
(@ Pharmacist Booster 15] [
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(/\ Pharmaast Booster 15]

Reduces useful work
(Disorder / randomness)

+|[  Gibbs Free Energy / flea qeh o1t~ |+
" [ ENGLISH | _ | &) 1
(1) Maximum useful G - U + PV — Ts (1) f@R g" 3k
@ work at constant @ ?ﬂlTlTFl q'\r 3tfeipan
pressure and L—j
temperature A " ; rj
(2) Depends on U PV TS (2) sriafvs FH,
il emieeer | N | G| e | e | e | |Gl oo
and entropy ’ Ig (M::;:::;m g i “. nW°'kn ‘ R R
(3) Important for it ‘ ‘a @ @: (3) wifswan &t
@ spontaneity of % L ) \ @ TR & fog
process AR —. { W’T’f

®
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+(

Volatility / Errweﬂ?rlm

[

| ENGLISH |

1O

Ease with which
a liquid vaporizes

N

@ Volatility of A
depends on vapour
pressure and mole
fraction

4l

ﬁ @ Higher volatility =

easier V&pOI‘IZ&tIOﬂ

J

Volatlllty of A=

Pharmacist Booster 15]
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+| Relatlve Volatility / @mder arsgsfierar |+

! &ENGLISH] \ O = Volatility of A [ [ &
Compar S e ql aeeh] Pl
Ogfe., iy of e Volatility of B | V42 e
o idl @ g et
d tll t YA T
@ ﬁ Eaigh se(;art " | g "\ < > ok @ @ ﬁ ﬁaﬂ;ﬁm
” =% compare &' -J) \ : o
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LAWS OF THERMODYNAMICS

—— ZEROTH LAW / e[=yal fas ——

(

\_

( ENGLISH |

@ If A is in thermal
equilibrium with C and
B is with C, then A is
with B.

@ Temperature is a
transitive property.

@ Basis of temperature
scales: Kelvin, Celsius.

J

THERMAL
EQUILIBRIUM

[ If A< Cand B « C,

then A <« B.

|

— (= )
) afk A 3k B, C & @y

thermal equilibrium # ¢,

ar A 3R B oft 3mug A
equilibrium & g |

() a9
transitive property g1

() Kelvin iR Celsius
scale &I AR |

\_ »
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FIRST LAW OF THERMODYNAMICS / SsHTTfaeh! a1 9w fAam

(" ENGLISH ) AU= q+W ( R& )

® Energy is conserved. ® Fuil Hefeid &l gl
HEAT WORK

® It changes form but (EFITf) ® Jg %Y ISaid! &,
is not created or SYSTEM q fb 3= a1
destroyed. (Rem) ¢ gl 81

® AU= Change L Heat added Work done ® AU= mf
internal energy, to system on system H gRedH,
g = heat, w = work. [ iorease iy lterial snerds 3 = I, W = B |

. (3raRe B A gfY)
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FIRST LAW AT CONSTANT PRESSURE / R g9 W 9w fam

At constant pressure,
heat absorbed equals
enthalpy change.

——

@ g, = heat at

constant pressure.

ST, TRt yRadq

qP = AH () e it

.
>

e’ !E

) -;

IS .‘.

HEAT (q,)

CHEE B - .
Al e -] . . a
o ' 4 T8

nthalpy Change)

& TR gl 2l

g

S

+ . - .
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FIRST LAW AT CONSTANT VOLUME / &% 3mga= W wH fagw

r

® At constant volume,
heat absorbed equals
internal energy
change.

\

. g

® (, = heat at
constant volume.

==

e AU = changein
internal energy.

—

HEAT IN
(qy)

q

V
T i

=AU

V = constant
(Rigid Container)

s

.

o R 3IIaY W 3aenfNa
F1, TdARS Foll
URTdd & SRR gidt g1

o (, = AR T W FeAT|

o

e AU = 31iaRs Fat
# gRad|

\
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SECOND LAW OF THERMODYNAMICS / Srermfcdht @1 fgefta fam

P

Entropy of the
universe never
decreases.
Heat flows
@"@ spontaneously
from hot to cold.

( ENGLISH |———

.

Real processes
are irreversible.

Y%

J

| NOENGINECANBE |
100% EFFICIENT

TN ———————— ——— ——— — — —

N

— i

SIEIUS B
UeTdl i
Hed! T8l gl

SHHT I d:
) mias

I 3R AT 21

dRfde
yfeharg

mﬁaﬁ‘usﬁ?ﬁ%’l)

=
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THIRD LAW OF THERMODYNAMICS / Sreamifert a1 qefta e |

ENGLISH ) S (0 K) 0 [ && )

As T - 0K, gd T—-> 0K, d9
entropy of a KELV'N K @ U perfect crystal
perfect crystal 4 Entropy (S) &I entropy YA &
approaches zero. [ fAPe gt g1

Perfect crystal 0 K I perfect
@ has a single @ crystal &I &ad (&
microstate at 0 K. microstate gidr g1
' >
Absolute zero | Temperature -\ Absolute zero
* cannot be reached 0K &l feregpet uTed

exactly. el fopar ST G|

(@ Pharmacist Booster 15 | Hindi + EnglishJ
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PHYSICAL CHEMISTRY

-O0—0-C

+ | FARADAY’S FIRST LAW / a,—\r@ BT H ﬁzm |+

( |ENGLISH|

Mass deposited is
proportional to
charge passed.

@ W = mass deposited,
Z = electrochemical

equivalent.
@ | = current
L t=time y

LR

fFafua gaaum,
@ garfed 3Mdel &

FHIUT 8T &

\

Pharmacist Booster 15
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o_a

+ | FARADAY’S SECOND LAW / #72 @1 fiefta fam | +

7

| ENGLISH | )

With the same charge,
deposited masses are
proportional to
equivalent masses.

@ W = mass deposited,

Z = electrochemical
equivalent,

E = equivalent mass.

-

©,

Useful relation:

E=M/n
-

Wi/ W,=2,/2,=E /E;

[ Equivalentmass: E=M / n ]

Mass

deposited || - ' 5

W,

[ Same charge passed / THIT 3TAeT J

+

G

I (same)

=3

oC
equivalent mass

[ Mass deposited !

fAefua gaamm=

/_/\
\ @ Pharmacist Booster 15]

oC

T

@ T ATAY aed
g W [eifud geamm,
TG G &

GHYTAT ST &

HAGed S

2 Mass
-~ || deposited

W, @ 39Nt Hee:

E=M/n
N o
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e
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+(  OHM'S LAW/ smaifaam |+
| ENGLISH | (| &
Potential difference @ favaier, amT
13 direct.ly " 5]
t (o]
cumert, g 2
V = volt V = favai,
Ol iy -
@ R = resistance. @ R = wfcRien|
A

\

J
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~WW- RESIS

| ENGLISH |

Opposition to
current flow

Depends on
length (1) and
area (a)

TANCE (R) /

\_ a J
I [ ]
g

[ = Length of wire
a = Cross-sectional area
P = Resistivity of material

LT -
- I

R
EEGRINKCT

gaTg &I faire

gg darg (1) 3R
&AHeT (a) W
R axarg

A N S S S T R RS M S M M S e S R RN N D W W R R A e

\




e RESISTIVITY (p) / iﬁr%ﬁz"r AW

| ENGLISH |

Resistance of a
material property

&9

Units: O m
or () cm

For 1 cm length
and 1 cm?
cross-section

_Ra
. [
| (== |
Na

— | —

[ = Length of conductor
a = Cross-sectional area

| &
g Ugry ol
fafore ufaer g

W R W R W W e e R R W R e e e e e e e e




W~ CONDUCTANCE (G) / 8 d Wi

(ENGLISH | | &
Ease of Ig YRT b
current flow YdTg hl Gl 8
Higher 318 conductance
@ conductance <l HdcTd
means easier flow I YaTE
@ Unit: Siemens (S) @ gPls: 9 (S)
. J




oA\ CONDUCTIVITY (K) / EITsﬁ-'cﬁ'c"‘T Ao

-

| ENGLISH |

Specific
conductance

Measures
conducting ability
of material

Units: Q! em™
orScm™!

1

K=p

J

D— @ O«

O« ®— ©—

R

g fafere
qTeThdT §
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- MOLAR CONDUCTIVITY (A,) /mm@ﬁa oo

(

| ENGLISH |

Conducting power
of ions from 1 mole
of electrolyte

Depends on

conductivity and
concentration
term M

@ Units: Q! cm? mol™!

\.

\

@
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