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>/\'équilibrium means the rate is equal not the amount.

» Equilibrium continues forever _ _——>74
> —>F

> Itis a dynamic state. And there is no role for the Catalyst

@q: poin) ™ UL

» Areversible reaction does not actually end, it reach . And this is

what we often call the end.
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Active mass
z B o b e

SN Aqueous Molar Concentration (M) W\Mbo'wm
4o e Field
Ay Gﬁ‘? Partial Pressure (atm) o voachon
% QK Z Liquid : 1
P\/’ rya’
{ Solid : 1 deW'”“ MW%)

+/ Partial pressure = Total Pressure x Mole Fraction
4/ Concentration = Mole/ Volume (L1tre)
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Equilibrium Constant

QL0 : —
) Ly yabs between. achve oM >
prodvet U Lenc tus

At bB =cC+ D

(e

K, =—5——5— (preser9

Only valid for equilibrium
condition
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Unit gf K, , K¢
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There is no but is have unit in our @YEAH 1))
— —_—

Wwn
@ (molLY)2n ; Here, An= fole no of product- mole no of reactant \ ¢— W’VL>

) ~ (ag. + gas) wwx
— —_

K, = (atm)®" ; Here, An= mole no of product- r;lvble no of reactant @.P
(only gas) exx
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Poll Question-01
oQo

dH,(g) + Cl,(g) = 2HCl(g); Find the unit of Kp of the given reaction?

(a) atm™? L) ANS 2 — C\*D
(b) atm ™3 _o-2

ey None of the above — O AN
(d) atm? Qﬁw‘)

PR
%
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l?
Kp eu(c :

e
If the toatat]l pressure of the system is not given, K, can not be determined
Totek (of st
“Q1f the@RESSUR is given, then K,
Jd If the@OLUME) is given, then K,

Yl If@ONDITION) is not given, then K,
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Type -01 (Eq.u.azion Related)

If, A= B, then..... @%y
r) _ - An= mole no of product - mole no of reactant
) KC: —_— = —_— —_—
V2o A1 (only gas) AR Ko K_ j‘i
=%, <
-Csely T - @
b= L= 15 v ‘> Ke= ()
— L 2. MARNG, o=
- (L@-/c\(LA - _ N
e T ST e RVIRVRLSLe
- T
- v =
C10) =\ 6D
—
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Math Problem
v(N/z(g) + 3H,(g) = 2NH;3(g) @ @atm‘z

ENHs(g)—‘Hz(gH =N, (g); fmdfj @
— ©
=

cade chusang &
) woliHoabon LZ) GF_; 1 wwhglicahon
3

[BUET 2017-18]

I =
3. Mb A ke =(H) Mf Q:;D S

"" Chemistry 1st Paper
IR Chemistry 1 Pap

B Chapter 04 : Chemical Equilibrium




Poll Question-02
oQo
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-
1 ﬁT ‘
In a reversible reaction An = > In which temperature Kp
will be 8 times of K, ? _’

B
(@) 32R G- @
(b) 64R-" AN\
(c) 32R > gre = Ko @D w3
-
(d) 64R 5 - Q@ e Y \&
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Type-Og 4§|mple)

L/

<In 2L contain@eaets with(140g N,) to form é4g NH, in equilibrium.\How much is the
start? —

equilibrium con

| 2 3 ¢ LW )~

iz(g) 3_P_13(g) = 2NH;3(g)

@ @ o AN=1-Y

St pC O
) 22 _1)
— 2R+ C
———

1) O
sAD (2 [*
7 )6
o, A & S
A-Qx_ O +2x ®f__§
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Type-03 (Initial amount is not given) —

Ina 2L contalnerQ-I2 reacts with N,|to formGR) NH3 in equmbrlum What is the \I/

equilibrium constant?
| jg_S coefhued—
Na(g) + ;(g) = 2NH3(g> ot
whal waes L3 © ( el )
CEDNE RO
I
_ ' =2 =1 QJ‘-)
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Type-04 (Percentage amognt is given is Equilibrium)
y J

&he 2L container has(20% (mol) N,, 20% (mol) NH; in equilibrium. If the@otal pressuré of
the vessel is(10 atm) w at Is the constant’?

N, (g) + 3H,(g) = 2NH;(g) . _'iz”"/* = 01—
P,JHQ B NH@’;ZOZ' 20
— 3 y _ m'w,w
= 0CRlIO =6 H =t
i, / Pu, - P, — - eof =0

PMH&'} 0. 2RO -2
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Q,Q Reachn Quotient (Q)
v/ Q/ab'o behoens

\L ochvt W“"’:J’
odeh ZA%% wor +bB = cC+dD

Q is at any state

A\ [ Ke ’(Qc, B lem\bﬂom tede 5 but,
~ ‘ . AR 4 Kaall
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*Type 05 (Van't Hoff equation)
1 I

" Relation between temperature and eq. constant
_ Ly B ' N Reachisn
v = CEN LT o W A Rty
& = * o € - L/;&/’" 216 quo\"}é(!
M= & I)&OJ\%UJ/; STunit % g,.———’
w2
K
A g T
T
1) 0wt
54
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Math Problem
oQo

If the slope value of InK; vs T-' graph is<10 K? then find AH?

Alope, we T2 = |0

AH
Z@3 I/l
&_},d\‘m ”;
L_,MOW(
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Type — 06 1 .Dl.ssomatlon

Amount of Dissociation Percentage of Dissociation
. ()
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Math Problem
oQo
N

converted into NH,. What is equilibrium constant ?

4mol H, and 2mol N, react in a container onL volum}. 0% of N,)
2N

e

Q S S 9 v | 2 W?’ch‘ssoda’“‘”\g
Ny 4 3H = 2NHy Cae 0
T/QHJ o) 2 4 0O &\lw«bw :_2.7(‘ SDA)
5. - 6+L -
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Type - 07 (Two most popular reaction)

—®o

z
MWM"

eep o< i ld

V‘{0% PCl; is decomposed at a pressure of @ N,O, decomposes at a pressure
1.5atm\at a temperature of 30°C. of 2atm at a temperature of 27°C.
at is equilibrium constant? What is equilibrium constant?
. OC"@' = 0. S_ )' - QJ—M
o 10) =C | 5 P oo ISan /. . p-2
v ﬁ Y d(@ q
o= CoV) Qﬁjg %~ W 5
\"Q'ﬁ/ - QR o = @./?/F
e
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Acid-Base
oQo

w Donates H* in aqueous solution = Donates OH" in aqueous solution
H'(/L Y\‘O\m
Donates H* Accepts H*
— et S
J(\/()\ M‘Iﬁ
@1‘ Ht — \m*q
Lewis Accepts a lone pair of electron Donates a pair of electron

A ——HT
e N C
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Poll Question-03
oQo

Which is the strongest acid?

o X C

A~ X
o (c) H,gO ey = 6
36 2 3 &\ &\,\))Q‘ + 2% X "'QL)
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pH related maths

e z{ﬁéﬁﬂ)
<\ _
O Calculate the pH of 1072M HCI? ; pi= “\‘9% Gﬁ] - -lo%(lo)' @ )

Q Calculate the pH of 10~ 1M NaOH? e = '\O(k@*] - —’O%Q ) AL

LA R EE)
O Calculate the pH of/ 10" 8M)HCI ? -
P @ prk = —log 16 %@_):"’

6
3
€
O Calculate the pOH of ) CH,COOH? [KCH3COOH =2x107%] 9
Ly 0 & Lo? ©
?bﬁ/:@? e ,w&, Q\S w\-c> 1o o x )
— ! b — X(O
= = —log QFOZX ) = T\ A —Loen r3 @
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Poll Question-04
oQo

What is the pH of 0.005M H,SO, ?

(a) 14
(b) 12

AT 2

(d) None

aasfie g5 asfina e
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L7 -—108 Q\ C)

- —%3 <2“X © 609
_ Cofoo)
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Buffer Solution
oQo

Adding a @t of weak acid / alkali does not change the pH.
Weak acid /@i must be present.

Buffer solutions are formed only when the amount of weak is much more
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Poll Question-05
oQo

Which mixture will act as a buffer solution? [DU’13-14]

%4) 0.2 M 10 mL CH,COOH + 0.2 M 10 mL NaOH

\_AB) 0.2 M 10 mL CH,COOH + 0.1 M 10 mL NaOH

{€) 0.1 M 10 mL CH,COOH + 0.2 M 10 mL NaOH
0.1 M 10 mL HCI + 0.2 M 10 mL NaOH

__—”

\) i@w Chemistry 15t Paper
U Chapter 04 : Chemical Equilibrium

aesiie a8 asfirm e




Mechanism

. VA oQo
W y
/\» C% Addition u —_ ‘@,
v CHsCOOH q_l H*| + CHsCOO™
uffer i
solution o

aasfie g5 asfina e

( b

CH,COONa — Na” +|CH,C00™

Addition n@—‘

/

4 CH;COOH
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pH of buffer vz

w%* . ot V-

Henderson- hasselbalch equat| on:, ¢ (rad]x V

pH = pK, + log@Ealt anben-

- B rlacid Pko‘: — lO%(@

OH =pKy, + log—salt
p @ Og nbase P/L(% = -_w& C@
AN iy
Q= 51)
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Math Problem
oQo

o
A~

VL
A buffer solution was prepared by adding 2@ 0.1 M CH,COOH with 20@
0.1M CH,COONa. What is the pH of the buffer solution?  [pK, = 4.8]

- NSVt g 3 v ;o\
[7\\/ x\su’ri'%{o" |
souh—
pi = phant 0 Mo d
_ /z\gz)xog/l/‘\g K=
“add L@% \zox/a/V Pos
=43 + 1o Voo
= 4.2 1)
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Math .P.rgblem @\%

N 7~
Calculate pH of the mixture fr 6Og}f3H3COOH & 41gm CH;COONa.
[Ken.coon ¥ 107°] — _ W
=

S pH o _.lo%&tag JrLo?f /’%:L\
s )
) 2|
E S + LO%@\
'
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Name Formula °

~Hydrochloric acid @ 1.0 x 10 —7.00
Phosphoric acid H;PO, 75107 0 1
Hydrofluoric acid HF 6.6 x 10~ 3.18 K a X K_
Lactic acid CH;CH(OH)CO,H 1.4 % 1074 3.85 b
Acetic acid CH;CO,H 1.8 x 1072 4.74 \)(/

Carbonic acid H,CO; 4.4 % 1077 6.36
Dihydrogenphosphate ion H,PO,~ 6.2 x 107° e

Ammonium ion NH,;* 5.6 % 10710 9.25
Hydrocyanic acid HCN 4.9 x 10710 9.31
Hydrogencarbonate ion HCO; 5.6 % 107" 10.25
Methylammonium ion CH;NH,* 24 x 107" 10.62

'VH}rdmgenphnsphate ion HPO,* 42 x 107" 12.38
ForAcid- K, T pK, | Acid T
ForBase- K, T pK, J Base ™
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