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Green Chemistry =9l Jg& TR
FRGl: AR (A AN e (AR A PRGN @uyeled Afpifere 23 @ Al vad 31wy =3, o
fas @RRG e
"Maximum Production minimum pollution"
fa @G 'GF2 TR I =31 faw @hge 126 Sife @i |
* %AE 91 % Atom Economy:
fae efafge A =T TG AE TN 1 % QB AT MG (FCA! “Fafe A4S wAfc==raa w2t

faqa o @_t T
Jifors Beolime (b Wi o
% AE = R T el TeAa (N6 Wellis ©F % 100%
AL AT @ AT, i:
e BNE IS eIF o must
% AE ~ R aze e Riead Gl e o1 x100% W2 S %AE

oR1 s e, fifeaea (b wafis o9 W Tesimea (Wit WafkE o9 (T @3 & |
Note:

% AE T st I=3 1 fag=a 1

* E-Factor (Environmental Factor):

fam g AfoT=Ta E-Factor 97 Tt < <=1 =@cR, A T oTo feq weg Tt Fgaesa $47

(5 IY (kg)
E factor = m
E factor @3 = A% =&, 009 SAfsiel @1 ©1Z E-factor 99 T T© @ 2, “&feot v w9 fame 2@
Note:

i. 8 kg/kg OTAN 3@, TAE @ A 2 I AR TR |
ii. QAT T8 (x 100%) 21

Ton Rfw ¢ IERET ARE!

Tond i @ R[Rfew 932 A =2 8 Poik fae wkefbe 27, o Toxgdt [ 3

Fa) b 2@ = 2HI(8)

afTe ¢ =Hica e il wieire vfEce 1 =7 @A HY (aq) + OH™ (aq) — H,0(1)
qTFCE, TS [ TRre % F4 A 8 oo [
H,0(1) » H"(aq) + OH™ (aq)
TS FTHAY W1 H,0 AN 2fqwiet 2eere qifs 27 @2 «F W@ 3[2 I O3 @AY, GE-FE 2N
fafFabs SOy |
H*(aq) + OH (aq) = H,0(1)
SO fRfFae @ v ARg Afers 27|
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Ell|35|35|1$ Soas" shikho

AT AR
el e wwes ffaas @ s, w@ Ty [Rieas @ @ aes | 8w 8 Seeim Arecs s,
POl R @71 qI AR ATCe AT | QP T @ 2PHIYRA R @0 T 2@ I 1 (@ 9=k
35 SOy RGN g4 ¢ iy [KFRE @1 77 T &, O A AFRZ 0T |

llrf — rb "

r¢ = Forward reaction Rate , r, = Backward reaction Rate
M AT WS W TN @3 e s tofw 2w, (12 e Beem oA i offaes 2w @ae
ffrme 8 TAva TaN@l 7 2@ I (FAEE) | qrwg [Riems 8 ToAtid Iosiar AN 263 AR 31
T Rferaes waia Sesitas gesat

t=0s 5 0
t=1s 3 2 A TEE
t=2s 2.5 25
t=3s
r t=4s F A: T
Iy ARE! 1 y 4+ S
W 3__ Y ///

r, 21/ N\

v

v

t t

« AT AVRER AAfSNeTorm e

> (SEER ARICER MG SN sgr 2

AT SR I @R RENR g~ (ouiEn e 1523812 AT SR FACT T, S STRE
e @A Afieed =1 91, 9k H,, 1, 8 HI @9 “fqwid o si+ifiafes e o ¢l am @, s
ST 79 HI G T ARG 719 SIS EA TS #/td 67 HI GF ARG (oufEa 2 @R @ FR
HI @7 Ao @ = ece Aecs @3Ny @6 [He 27w (e @ (A6F @R I @, ATRE TS 24
H,(g) + I5(g) - 2HI*(g) (I3 141 (S&TET SITaINGH, G (@RI 2E0)

@EY HI 97 FGIB ATl (217 80%) SRS APTR, (TRY (S&E HI* Te2F 28R T €53 A 7y
wreERE HI R 2@, 2HI(g) = Hy(g) + 1,(g) |

Q (AF ANIS 2 @, AGY TS e FHAYA € HIYA Toy [T A« A beIcs 2ACH, ©d 7o
e siferael T 29 ©f @RI I

ANES AGRZE =3 8 6

i, e g, i, i spreide, i, Temes el iv. o o idTel

AR ePIACEA:

(i) T AT @ Toy [ims AR [T ¢ TerAmmres (ofe og 938 AT ST TG

HRE A1 @ Hy(g) + () = 2HI(E)
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(i) =PTRTg AR [fews ¢ Sz 3w Tey ffems AR fon for e wgn e @ @
(T2 PRI TTTG APRZ! A0 | @ CaCO5(s) = Ca0(s) + CO,(g8)
F-ACSERIIT NS 8 O FT ANFAY

o A-HTSRITET TS

“@I ToA fAfEar AR AFFE [ @ TR G0 TNS, @ OHN@), 517 A geAwial A
T4 7, O ANF AIZA A A AW QNI +A7E6® 307, Acs RNe e Feaea a=ifirs 231"
fRgIeAm efgam a-refmee Tfea e
A (231K I *MEfere SR 2 2Ffs |
A = s7fers H,S0, 9F TAM SO, «F TFd Bl SO5 919 |
A IFIC WETCH *A(SCS HNO; SR |

« AR A7 e framnee qom

1. SN &l

i, o el R 20 SRR AH(—)ve T0E, SI7NT@l I S0 AHIRE (=0T s AR |

i, SR R 20 @& AH(+)ve 20 Sl @ IR0 ARE AR CF AT |

TAES 2O O T AN AT [ T4 AW-

SB-TF qF AR

AP AIRZR AAHICER T Sl 2O Oi5 -2 FAF9 2o {8 @-1 I
sivefsfamia PR JefeR q=ell (AtF SN 218 AG = AH — TAS,

Q@ S = FEBES GF8f%l, T = 171, AH = ©oriies Af5qeq, K, = @ 5191 e

SR GE S, AG = —RTInKp = InKp = — 2= + =
% ANFHAT To SFro-2F TN A Ao 1 I [ieaw g7=™ 93 975+ [deR cwm
JRETONT GJI=© R |
Sitsliesii i 0, AH = —ve o912 In Kp = ot + 22
RT R
1
-
T
ln Kp=y
G, as _ y =mx+c
InK,, R C
AH
m=—
R
1/T
ARG A (A @I, Kp 9T N ACCE AGRY ANED TcE @32 Kp @7 N FIAE ASGIEI! RS

ot T

ﬁwﬁcﬂwmﬂﬂ,@ﬁﬁeﬁﬁf@m,%mwﬁw Kp ®21 InKp @9 N9 I #I1 ©ICA T 99
WF et Kp ©2 InKp @9 N9 29 27 @ & sroie e
@Wﬁf@ﬂmm,AH=+veam=—AR—HGKW'E@(—W)

o B (-ve) 2@ QiR et sieal A

~ AN In sz—AH l+E

R T'R
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logk,

— /T — /T

sz e ezt fafet

TR @ G T, oo fafe, - @7 W 3 o Kp 99 InKp @7 W ZT AR SR T 47 W4
e Kp O InKp O T4 I +117 A3 @ fRfewan s e a1
2. It &A®IR:
i Nz(g) + 3H2(g) = 2NH3(g)
Toitare i, RIGAET (™ (4) > SAWMR @I 722400 (2).
S B ST FRET WGP (I FAT (ACF I (e IR R AGIF 7R e ed
ii. PCls gy = PCly ) + Cly
T RGN, SATHR (Tem1eet (2) > R GIet 7124 (1)
©I2 BI9l AR FACE AL G AT (ATE FA (e A 0 AZ! 2PoIe e A |
fii. Hy gy + Lo () = 2HI(g)
Tt i, SeoAitns Gliemiea (2) = e oo 14 (2).
o2, q RfERT AT 5L @I o] @21
3. TN@IF 9oIq:
i ww@l Ao g [iaae 29 ATE 8 APRE! ANET Mes AR
TRATE TNI@l ACCE i RGN 29 ATE @ ARGIRY (IREF s A
OJFE SIAN@l qIR BT T
SrIpe ©IFINale ( SIEr [ oife q@n (e A Al SeAm A T, (3 SANEANE TSP
SolPTEl <o R |
S Bieis ST (3 Bie R sife qery (e ST sifewnel $eom sived I, ©IF TOF bief e |
Example:
01. (99 <
Na(g) T Hagg) = 2NHs (g
02. M =&fs:
2503 g + O2(g) = 2503 (g)
03. SIS AIRCTT HNO; TeAMH:
Ny (g + Oz = 2NO(y)
NO + 0, — NO,; NO, + 0, + H,0(l) — HNO,

e il o9t eI AH
Np(g) +3Ha(, = 2NH;(,, | 400°C—500°C 200 — 250atm | sietqp: Fe —92k]
(15% — 25%) TS Mo U9 THIZG
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2803 gy + 025y = 2503(g) 400°C — 500°C 1.7 atm Pt/V,05 —192k]
Ny gy T O2(g) = 2NO(g) TT P(X) +180K]
I FT ARSI FAEHS AT
Theory:
In Kp = — AR—H -%+ £I®
m(llﬂﬁ)

i. InK, Vs * QI BT = —
T R

ii. T, SNI@, In Kp, = — - -+ &<

R T,

T, OIM@E, InKp, = — . L 4 &<

R T,

ln&:A_H(L_i)

Kp, R A\TL T

@35 e SR AWEIET T @ AFE, T OAN@E AVEIF (9 340 T

@I ToA iR (F@ T @fon Siomar ewid Jeifed «fieq aw AG =« @ Sremar &
AFIER T K =, OI2C, AG = —RTInK
& *feq *fxaeq AG, RfGuR «aae7 “ffaeq AH, SieN@ T(K), 998/*F *f{ae7 AS 97 T 0
R, AG = AH — TAS
S @I @I [ Fosge S o @« FMFvoeE @@ T4 W AG 9 T (@9 FAF NG |
i. AG < 0 71 - el Fosgs 2
ii. AG > 0 T - Rl Forge =
iii. AG = 0 2@ — (@I Ty ffwm AR Tz | 9 rp =1,
oy i K, 8 K,

-W@?ﬂ‘l@ (Law of Mass Action)

> Rfeas Ty 1 reE e 29 e

® ® ® ® ® ®
‘ et | &G | | &R
N (2x2)=8f6 (ox©) =
SeF 56 e

> 57 eiva @i [Riaia sifeq 29 R[Rfewrse @ 13ee THfge afelt [fewes e ews Aueeifes |
> AE o9 - [Kfeate @ o3 AlFreiE 9 @7 |

BT F@, AP ©F > ‘Mg ear
PENT [feraa o, Al o7 - @i sisr’

Academic Program | HSC26 5 RS #lfeeq (K, K, *7®)




ACADEMIC

PROGRAM

HSC | ALIM
2026

* AP /AE [Equilibrium Constant]: Note :
A+B=C+D ‘mole’ TR AR 4T TN,
re o« [A] [B] = rf = K¢ [A] [B] - Np—
ry o [C] [D] = 1, = Ky [C] [D] A
AWIRER , 1 = 13, (T : ‘metre’ AR AP G I,
= K¢[A] [B] = Kp[C] [D] ‘m TR @ AT 9T
K¢ _ [cl[D]
Ky, [A][B]
= LDl _CecxCp _PexBp
| [A][B] €7 CpxCp P = Py X Ps
| | |

ANFIT — Seryl [ AsmegE &y =S AT ¥ BIT7 ALIE
!
e siomar &9 4

435 K. - (molL_l)An Kp = (atm)?"
An = TATHF EIEPRA - e (e
Kp'6 K &% W0 701
K, = K (RT)A" K, = W 51 e
K, = (& i@l A3
R= LG 21 &< = 0.0821 L atm mol 'k~
T = *[ (Ferfeq Siowal
An = AR TATAF (B G FJr - G [ FA@T @6 et e
S IR TOoF AT A G @,
i. R= 0.0821 L atm mol 'k~ ' I<2I7 TS W@ | S| GFCEF I I A 7 |
ii. An ((F FAF T G2 R (e @ Teoiv 20e 2@ |
A, @36 RGN, A(s) + C(g) +3D(g) = E() + 2F(]) + 4G(g)
@3 @R An=(1+4)— (14+3)=1;[A SF 200 7 O, S GIEPRY @9 2 ]
feeaeF@; IM An =0 =1 @NF, H, + [, 2 2HI 99 (F@ An=2—(1+1) =0
Kp = Kc (RT)" = Kp = K¢ (RT)? = Kp = K¢
wdie, (@R R[fFT (F, An =0, O K, €92 K, 9 T 5 |
@R AL (F@2 B 9FF atm IR TTAQE @FF mol/L Tl mol/dm? I9ZT® 2 T2 QTHE R GF
T 0.0821 Latmmol 'k~ ' T FACO R | SI AFF AR FA A 1 IR, atm, L QST ST GFF T |
TSNS, Qp 8 Qe ¥ W FAF, Q, = Q:(RT)A", (FACT An = AT TAWH GG (REPHRI- 2T
fFaea GG e |
TIN@E @FF: molL ™" A moldm ™
BIt?iF @<F<F: atm(latm = 101.325kPa), bar (1bar = 100kPa), mm Hg, torr, Pa
A, Nm~ 2 kPa, Jm =3, kjm > 39 1 SI 43¢ Nm ™2 (! Pa)
@35 TeyR ffemzra wwe 1f6 Rz a1 Sewim 207 26T K, @ K @9 T4 (&9 41 72 o ¢ ot iz
8 TRATR AT B 1 4300 TR | AP, (@I Ty [fgwa fAfaws 8 Teoim s a1 wet (a1 731) 20
K. 9% T @ IR TR oy 30 a7 @ T=olma Aaa ©F 1 4308 2@ | GUF0E SR NG ©F 9012
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fatamea fore 2031 (e BeAm ¢ e oyt a1 2w, K, et e, e K, e e s 1w swses 1
5 7@ A @<k, liquid (not aqueous) |

[0 (AT ArTe 203 (@ RKferam 7 @Ie @3t vt At ot @R Atifdfes Tliewelfb et w4 e =
fem o7 AFENS AT I TR (8 @I ®Age I AFE (@ NaCl(aq), KNO3(aq), CaS04(aq)
uyifn) sifafss TS ares 93]

- Rfew i K, @ K, 99 952

Fm o 4 T, A(g) = B(g) + 2C(g) 9 R K, @2 K, ¥ @53 & 202

Teq 2T, Kp = Pg-PZ _ (atm)(atm)?

Py - (atm)

[B][C]? _ (molL~%)(molL™1)?
N (molL~1)

= atm?

Kc = = (molL™1)? = mol?L™2

A {0 ST, MCQ UF & &esd | ©% N &, G361 Shortcut way SR |
© - K, @9 @3 (51007 @39)An wiie (atm)A" 4T (kPa)An
G K, 99 9FF; (TT@E 935)A" g (molL1)An
(RID
(i) PCls(g) = PCl3(g) + Cl,(g) Rfea® t@, An=(1+1)-1=1
o Kc @9 @33 = (mol - L") = mol - L™} Kp @9 @FF = (atm)?! = atm
w0, Kp _ Ppci;-Pci, _ atm-atm = atm

PPCIS atm

(ii) 2S0,(g) + 0,(g) = 2505(g) [fea= ¢Ft@, An =2 -2 +1) = —

oW Ko @9 @FF = (mol - L)1 =L - mol™1;Kp @¥ @FF = (atm)™! = atm™!
(iii) N,(g) + 3H,(8) = 2NH,(g) Rfe@ (%@, An =2 — (1 +3) = —

~Kc @9 @3¢ = (mol-L™1)"2 = I2mol % Kp 49 @FF = (atm)~? = atm >
(iv) H,(g) + Cl,(g) = 2HCl(g) fea= @, An =2 - (1+1) =0

% Ke 97 @FF = (mol - L™1)° = 1 (@die, (&I 4T (713)

Kp @9 @FF = (atm)® = 1 (@R, @I 475 (713)

- ey Rfewe K, K,

M e @ (w1 A(g) = B(g) + C(g) 99 Ke = [B[L[]C] Ky = PI;PC
A

a4, e 7 SR @4l 23- B(g) + C(g) = A(g) 99 Ko = b Kpe = —A

[BIIC)” P T Byp
EkEISE RIRSIRIES KP,KC &Gl FAFW Kpr 9 K- M fofee w41 2]
Q¥ (4 I, Ke» = — ; GFLOIE, K, = —

K
S W RS ARCI? dl?f RICEIGIN &m ¥fir ot 2ACF, 2NH;(g) = N,(g) + 3H,(g) 99 Ky, K. (79 TS
7@ oY fog e e foess s Afewa @ (N, (g) + 3H,(g) = 2NH;(g)) FICS AR 91 | S=Il
e, ety e @O @R 9Ty, GTOIEs BIgF I FICS 20 | FIF, 2NH; () = N, (g) + 3H, (g) Rfewa
K. €32 N, (g) + 3H,(g) = 2NH, (g) f&7 K. (IF &Il K- F@MR) @2 7931 @36 Arssiog [odrs af¥
oy e K, , K e
e, @fo e 24(g) = 4B(g) +3C(g) 9F K T K¢, €= K, T Ky,

BICP =0 P§-P¢
=S AR Kp, = 7

@<, e 7 e e 2 fe el 5f, Ag) = 2B(g) +2C(»)

3 2
BI[C2 oo o _ PEPE
o] @K, = o

g @2 fafema K, T =W K, aR K, IW WKy, O, K, =

Academic Program | HSC26 7 RS #lfeeq (K, K, *7®)




ACADEMIC y'
PROGRAM h h
ﬂllaﬂaﬂ@i “Sae shikho

- (Kcz - (KC1) SRR KPI - (KPZ) :>KP - (KP1)
S| snm, 2A(g) = 4B(g) +3C(g) RfEa= Kp, K¢ & A(g) = 2B(g) + EC(g) AR Kp, K @F 3, S |

TS ST T FCECR? AR K = (SR K2 1 9, ORI e W fw A

Tedle, @it T oA AT, ~N,(g) + 2 Hy(8) = NHy(g) R Ko, K e wws, 9t o fercersr syfet 2w
ey, ofcdl @A 2 M ed 0 N, (g) + 3H,(g) = 2NH;(g) form @ @I SIE7& Solve ol I 1 GOl
e ToRwe e e wet A1 ot I e [ Kp, Ko @ 2feT 2@ a1 @&y St 9%, Kp, K
a7 9 R @ O (R AR, B GTeRR weE F90e T[|

SR, @ SICAGAT RS @R AR (@, (S [RIGA7 ANSAE n 7 @ FRE @R LI AN G A7
AWLIF K¢ '@ ALHE BICo! AWLIF Kp JCET, T AT &, K, = (K" 93 Kp, = (Kp)"

WJifse i (@@ T9m [Riwwa Ky, K Fef:

o (5] [c] [ _[c] Bl | ez
ASB= K =5BSCoK, = [ SW, A5 C a7 Ky = 0= (- = [k =K, XKy

widie 7f6 i @ w27 wor [ wrea oo, dew vt [fews Mwes (K) @9 F70 gein [Riew
AEIT ~NST A |
K facx fog et PR

i. K¢ > 1;[R] > [P]
I L
SR Tesim @ e @ X
Ke =1 [R] = [P] VAR
AP Teom 8 RGN ’ el p]
N .
: Rvst
[P]
[R]
> t
K. < 1;[R] < [P]
AR TAW (AF [ @
\
- —
o
do— —
// Lt
ii. K=0 9121 K = 00 2(® AR?
=>K=0;
_ [Tedm]
TS O, K= e
K=0 QST W [Be2]= 01 @ff R AHAZR @ICA Teoiw (72 1 wdlie, 72 e (@iean [ =o 1,
Toy3 i 787 T
K = oo;
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K = oo @RI 27 ©2i [[Af@<r] = 0 adie, sy @i [fews @21 g oyt ffgas srpzr e
8 T Toe TolfEf© GO |

K, ¢ K. 4 &t
- fEEEe 2 i (x): @E To e ffars @b @ «fme [Rfere 27, o Raees «fame (x) 3
- e W@l(a): @i Toy [igam dfs @ (g @ T @ Svme [ifers 2@ pRg afers
¥ oie @ fenws [Ruew I@ 3@ 27 a9ei@ o I [ifere (e 7ol 9 (16 (6 FRGE

SeIreT e S 7 2
Rifere e A2
e s, a = = =T oe

TWIR@el: 5 mol N,0, €% F4E 2mol [EIfere 271
e «fT=iel, x = 2 mol
et =, @ = (£x 100) % = 40%

TS o F 1 mol e F1& e

Note: i. K, @ K. 4% problem &% @3 A framesa “fwwe (x) ¢ e qar (o) W Fa @
« 9 REreEs sfTwe (x) e s

= T4 fAfeme we@l T #ffasne Giemea i3l QB |

« Y RS Nal (o) W FAcE!?

= I G 923l SoAlma #Afasiel GIermR<i (R AP 1 1

Rfemn wgeite / Rfer sizet (Q)
- Rfer Tt
@A @ TR @36 [fFam Seommrer e orEe Tge qrovr wowd (R Rfereres e owe
TR MONR QORFCER S Arerd Rl Saite e 1 Ot (Q) =iAl a3 Fal =1 @b f[few-
aA +bB = cC + dD T,

G ST SeAMIRE (I S O wre werE - [C]€x[D]¢
Q = @ A TR RfETFTEa (R TaE $Re Ireng wowe ’ Q = [A]2x[B]P
Q = R G T BRAMLRA AP DAd SIS IR e | | PEXP

P T @ T R ik BId e W e’ P T Pa xPB

Q. T K. R Qp I Kp ¥ AT AGH TS B

(i) 3, Q. <K T Q, < Ky, T BT, K,/K, T FIS Q./Q, I T AP T |
Q./Q, € W ©YR Aera 7 ffiwar sryafires AT

Kp/Ke

Qp/Qc

(i) I Q >K. W& Q, > K, T ©W, K. /K, TG FACE Q /Q, € W FCE A1 Q. /Q, «F W
O3 AR 4 G *roieves A
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Qc/Qe
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Kp/Kc

pr,ﬁmwmw.

FAFBE, AL (K, 6 K) IS W (91 ARG | IO T T, MR Q-2 M K, Q2

T K, |91,

Ty fAfeae @@ SN W @ I @,
(i) Q. < K. Q, <K,z fafewan Q@ GF! TS ANEL iF LA 2 |
(ii) Q. > K. 1 Q, > K, =1 fRf@an @ wrag1 zve foiwrs fares waioe 2

(i) Q =K. I Q,
RISRGICRIEIGH

=K, 2 e Amesm oy, @ e e 9 9L ¢ sole e e

q GO AP AW Q./Q, A I@ ® K /K, 97 MR T I ewe TR R facs
AR (X, ©IF ¢ fofe Tt wF T9re W@

5 i [ qorr [few @iel
JR{~<Io( SO

o) SHfer i fpa (FIfbe Hern o fwis o vt = [G1. . Q9]
(F) @af<E o1 () CTeT R (9) “feRE oF (9) CTeT= Tt
% Tex: ¥
o)) fa ffGre wfd sesf S @=fs? [o1. Q. Q9]
(F) AORE IR (*) faom wes 2R
(o) e «BN S (%) o1 efstary
o Tew: o
ov) To faferara =% <z - [OF. . Q]
(@) et w2 (*) T f[Rfeaa =19 T 27 =1
(o) ATRZR AR &7erel (}) 2ORER O =R
e Tex: o
08) fa TG PN F© A TaARE? [W. Q. x9]
) 1991 () 1990 (?) 1891 () 1890
T Te: =
o¢) fAwea v R[Riw An > 07 ™. . 29]

(F) N;04(g) = 2NO0,(g)

Academic Program | HSC’26
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(") Hz(g) + I2(g) = 2HI(g) () N2(g) + 3H2(g) = 2NH3(g)
fds Sex: =
ob) AB;(g) + B2(g) = AB;3(g) RRFTe K, & K 97 706 ool 1wt cotafe?

[C. (. 9]
) K, = K. (2) K, = K.(RT)"2 () K, = Kc(RT)2 () K, = K. (RT)?
ﬂﬁﬁi Teq:
09) AT AVRZT LA HG? [F1. @1 x9]
@) ffwae s (¥) fifFae aFgare

(7)) ASRAF LTSI (R) A fBfoeret

s Tew: ¥

ob) A, (g) + 3B, (g) = 2AB;(g); [feria & K, @2 K @ 0§ 7% @ib? [, Q. Q9]
(¥) Kp = K¢ (RT)? (¥) K¢ = Kp(RT)?

(*) Kp = K¢ (RT)™! () K¢ = Kp(RT)™?

‘T@?’ Teq: ¢

0bd) AT ATIZF =S 77 (FI(5? [ Q. 9]
() Ao Ffe () Tox e el

(°) fafemama st () ORI STl

3T Taw: o

s0) oA @I o A7 [ Q. 9]

(F) K. = K, (RT)A" () K, = K.(RT)™™ () K, = €D @) K,

KP
< Tex: ¢
) AFIER W e @i 8o 97 3@ [€. @ 9]
() it (%) S=rar (o) =@l ([) oS
A3 Tes: 9
3R) AT FIEFF T - [, &t 9]
i, SIomEE o frsaie
ii. oS B geifs 27 7
iii. Fu 20 e [Rigws @ as
e @Fib How?
) i 8 ii () i 8 iii () ii 8 iii ([) i, ii 8 iii
% Tex: ¥
39) M, (g) + D2 (g) = 2MD(g); AH = +ve ¥R fRfeaiy - [4. @ 9]
i, Sl Iface Seome 3w A
ii, T $IF K, 8 K 47 W T 77
iii. ARFR T BT AT (72 |
e @Elb Aow?

)i eii (?) ii @ iii ) i @ iii (9) i, i @ iii

—_ KC
- (RT)An
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ATBIo I8

A Tae; of

8) PCl5( g) = PCls( g) + Clg( g); AH = +124 KJmol~! fferifbes sist g7 sata-

i, Cl, @ “fgd a7

ii, fafear gyt =1

iii. Kp @9 W Jfam 217

e @t Ffw?

) i@ ii () ii @ iii (o) i 8 iii () i, ii 8 iii
T Tew: =

3@) CO(g) + H,0(g) = CO,(g) + Hz(g); AH = +41K]J/mol

{ Ol ABITE AP O e AR A

ii. Bl I APRZR @Il Ao 27 7

iii. fferacea Tiar rere oyt fiewme «ife 3w -

e @S Afow?

@) i€ i () i 8 iii () ii @ ii () i, ii 8 iii
e Tew: =

SY) 2AB,(g) + C2(g) = 2AC(g) + 2B, (g); AH = —X kJmol ! {feifbe -

i, o1 Y T Teow BT AT

ii, Sisa i FaCaT Teow BT A

iii, faf@abe Teq e ool wice

o @S Afe?

(F)ieii (}) i 8 iii (o) ii @ iii () i, ii 8 iii
e Tes: ¥

e R 209 59 8 v 7 2T Te ws:

P,(g) + Q2(g) = 2PQ(g),AH = +YK]
3q) vt RiEifre st ge Fiaet =w@?

(%) B el SeAm B (/) B ST TeAW A0S
(°1) DI Ao (7% () K,

e Te=: ¥

) Tmivites Rfeaa F@ Kp € Ko 99 Y TR @52

(&) Kp = Kc(RT)™! (*) K¢ =Kp(RT)™

() Kp = K¢ () Kp = Kc(RT)?

% e ¥

fon TRol A 3 9R Y0 T ATRT Te wie:

sP\ﬁého

M. @ Q9]
[@ @ Q9]
[[. @ Q9]

[O1. Q. 9]

[=. @ 9]

Xz(g) + 3Y2(g) = 2XY3(g), AH = —ve i G Ba WW Xz, Yz U XY3¢]€ SO [ BRI TG RY 0.18, 0.56

@R 0.12 mol L'
») Rl K a3 7= z@m—
(¥) 0.45 (®) 1.19 (o) 2.2 @ 2.9
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ATBIo I8

A% Taw: =
0) Tintoit Tfafe e Xy; @ Sesive Ffacs 2e smrsst -
i, SIoRIE ATITS T

ii. B ATITS TR

iii. XY, faf@ar «iq e Afaw e 2@

e @Ei Afoe?

@) i 8 ii () ii @ iii () i e iii @) i, ii '8 iii

WW: q

eNe THIPT 20O QY 8 R R ATHA Teq e [, Q. Qe

@3B @@ 2.5 mol HI (F 400°C SIHN@T TGS T4 261 | ATRIT 25% HI [afers =231
2HI(g) = H2(g) + 12(g); AH = —ve
R3) Tieirs RGBT Kp @3 W T9?

(F) 0.16 (¥) 0.0277 (%) 0.0177 (9) 0.0123
o Tew: ¢

Q) et Rferaifba oweg -

i, SRl I AT W AL ANMCE A T

ii. B9 AMeCeT KpWd W9 Qe

iii. Kp\¢ K¢ @9 e

e @S Afow?

) ieii () ii @ iii () i e iii @) i, ii @ iii

’1@?5 Tew: ¢

o7 TRIITE (AT Q0 I 38 T 2T BT whe: [5. . Q9]

X2(g) + 3Y2(g) = 2XY;(g); AH = —ve Rf@GafGa AGRER X,, Y, @2 XY; 99 T@ IAEW 0.18,0.56
@22 0.12 mol L™ 1

Qo) ffeafoq K, @q <9 =@ -

() 0.45 (¥) 1.19 () 2.2 @) 2.9

oF Tag: ©

38) Tutoits Efpfe Rfwm XY; @7 Sesima facs R “wmew -

i, Sie@l ATTe =6

ii. Bl TS TR

iii. XY, & «i@ e Afqw e 2@

e @B fde?

@) ieii (%) ii 8 iii () i @ iii () i, ii 8 iii

’l@?’ Taq: ¥

TR0 TF 9 4R 3¢ 8 U R AT Teq whe; 1. @& 9]
PCls(g) = PCl;(g) + Cl,(g) Rfea= 25°C SIvNi@™ @3z 3 atm 1t PCl5 (g) 80% fHcifers =71

3¢) Taites R Kp @9 W9 F97

Academic Program | HSC26 13 RS #lfeeq (K, K, *7®)




ACADEMIC
PROGRAM

HSC | ALIM

ATBIo I

(F) 2.33 atm (¥) 3.33 atm (7 4.33 atm (9) 5.33 atm
% Tex: ¥

Q) TR CFE -

i. Cl, 9% ST 1% 1.332 atm

ii. PCl; @9 (e o= 0.111

iii, 5% i@ ST PCly @ TAM T

e @ Afdw?
@) i € ii () ii @ iii () i @ iii () i, ii @ iii
o Taw: ¢
e Tl A sweet oy gfbq Seq wre [, . Q9]
450 — 500°C
250, (g) + 0,(g) = 2503 (g); AH = —198k]/mol
V,0s
29) Kp € K, Q9 7 (@62
() Kp = K (RT)™* (4) Kp = Kc(RT)
(*) Kp = Kc(RT)™? () Kc = Kp(RT)™!
A3 Tex: =
Q) Rt &8 2@ —

i, T R Sree ALCHo «%
ii. OfgF A 0, @ [ AW AW FAF A&
iii. Pl RS o 2=

e @b Ade?

(@) i@ ii (%) ii @ iii (") 1 8 iii () i, ii 8 iii

A< Taw; of

39) 2AB = A, + By;AH = +ve 93 ferag o @il Afdw? [o%. Q. 3]
(F) Kp = Kc(RT)? (%) Kp = K¢(RT) (N Kp =K () K, = K (RT)?

o Tew: o

©0) K¢ 9% TTT CF0E (@D Adw? [B1. . &3]

(F) @ I 1 2© AR

() 9T IF ASRCFT T fTea I
(a) €T T BIeoF To fSa ea
(}) @ N SPI 20S AR

o Tew: =

o3) e @ R K, = K2 [T @ 23]
(¥) A, + B, = 2AB (%) A, + 3 B, = 2AB;

((hC+2D=A @ C+D=3A

o Taw: ©
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©%) N2(g) + 3Hz(g) = 2NH;(g); [T K, 93 93< @FlH? [4. @ 23]
(¥) atm () atm? () atm™? (9) atm™2
ﬂﬁﬁi Tes: ©

©0) 7f5 SHT &I pH TG 3.0 6 6.0 T &N G0 S T3 weerwt T© et @ o
[ QL Y T AL Ry

(F) 20 @ (%) 50 @ (?) 100 e () 1000 =
e Tew: ¥
©8) WI& XA FA1© FAB? [0, @ 23]
() 10 (®) 12 (?) 14 @) 16
% Tew: ¢
©@) 450°C SINIAT HI 35% eI =1 K, 97 I 997 . Q. Y
() 0.8250 atm (¥) 0.7250 atm (¢ 0.0825 atm (9) 0.0725 atm
s Tew: ¥
oY) AB(g) = A(g) + B(g); Riwilee kK, 9 @162 [®. @ 3]
(F) atm (%) atm? (?) atm™? (%) atm™2
o Tew: ©
©q) A, + B, = 2AB; fRf&aifSg 25°C S NI@® 8 1.5 atm BTt Kp @ W 5.6 RGT K 99 Tq 97
[5. Q1. 23]
(F) 7.5 (¥) 5.6 (?) 3.6 (@) 2.8
A% Tae: 9
or) @i [feaifog K 99 99 mol ~11? [5. Q. 23]
(F) N,0, = 2NO, (%) 2NH; = N, + 3H,
(?) 2NO + 0, = 2NO, (}) N, + 3H, = 2NH,4
3 Tew: o
v5) X, + Y, = 2XY; o cva @i awres? [5. Q.
(¥ K, > K, () Kp = K, (M) Kp < K () Kp # K,
’lﬁ?’ Taq: ¥
80) (A TN LIS A Y&FIT @AG? [F1. @1 23]
(®) Kp (}) K¢ ) Kw (q) Kq
e Te: ¢
8%) Nz + 3H; = 2NH3; R K, 49 @59 @H{b? RSN
(F) atm (%) atm? (o) atm™? (%) atm™2
e Tex: =
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o) | [ Q. 9]
A(g) = B(g) + Z(g) + ©I7; @I+ Kp = 1 atm.

@) Ly [arsret FIeE 02

(%) pH (T 0 - 14 9F TG AN<T @12 I I |

(o) Tt fferaa SoREE 20% s Reifere 2=t doremy st s fefa s

(@) Trieie Rfgrafbre wfes Tesm afen &g R/ 2messt 8= Fare T of ooz [ et

Teq:

)

TN AT NATToed (e lfF TR FTFI F6a Neqeired A bifAe @ele (menes aw Heisier
1

Q)]

(P TR H SRR (IS Ii@id Yeiierd Aaifimsee @ @aed pH 0 | Gd H @3 T1@l 1M a9
(3™ 2Cs1 pH G W9 0 (0 FN @R OH GF F@l 1M I3 & 2e& pH G W9 14 9 @ 20 A | (58
NIA RG0S J9%® T H' 8 OH @ T@l 1M IF @ 27 1 @32 10-14 99 F7 2 1 |

B3¢ [HY] = 1M 20,

pH=—log(1) =0

aqed [OH™] = 1M 2,

pOH = —log (1) =0

~pH=14—pOH=14-0 = 14

©IE, pH CF 0-14 @F TG AT A |
Q)]
Tmiofta fafeaifs
A(g) = B(g) +Z(g) + 97
2l 99 1 0 0
BIRNEERE 1-a) a a
44, A(g) 9% 2l bi% p ¢ Rees =@, a = 0.2
e, AR T @6 @AW =1 —a+a+a
=1l+a
- et A STOTR @ B%, Py = — P
@32 et B WG W*E 51, Py =lj‘—ap
€32 C TR LT B4, Pe =1f:—aP
G, FAMLZE WLHF BTt AMETS K, 2,

Pg XP,
KP = B [
Py
tlz 2
———P
_ (+a)?
= WP
1+a
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=>1= “22 P
1-a

_ 022
A, 1=""sP
q, P = 24 atm.
Te93, 20% [feaee Amesn [ s9re s bt N9 24 atm
®)
Tmioee feaft fmms-

A(g) = B(g) +Z(g); AH = —ve

Twieed RfGas @af6 o s, facarem ffen ffwafbee somra, 59 ¢ Tmwi@e erem e |
ffgaftcs “afss Tedm aife s A @ e Jfacs FEre messt dzd <4 @S«

i. StIE geeae: et A @3 e @b St St alfea | SR AREE Stewat geT T4 -
*Teferad dife Sar [T Ui Wev =@ 1 9l SIeEaR gofeite 2eR e a9 (58 FAE | T
A 97 Raares fa A |

ii. Bi%t guieae: [RfEaBre 1 mol I ffFws 208 2 mol W5 Teom Beoly =01 wedfie, fAfeas @
T WO (@ 1 O 517 ZFT TR, GRR FAwee eife F19 &) 51 I F T | S
sifeael Y MR Biot P T4 78 1 wte, Rfgaibee 511 g™ T A 97 e 3w A

iii, TR “AfFeq: Fabee B @2 7z @7 Ta g s [iew e 9w 2@ adie, A 99 e
I A @R, A 9T NG Jw FAEe GR FaaiTe T edfie w9 oy [ e we 20
adie, A @ e 3w -

iv. BeAm Ffaea fese A @7 feame g A1t g9 afys Tesim sirear A |

o\ . @& Q9]

P,(g) + Q2(g) = 2PQ(g); AH = —ve
[P, € Q,9¥ AREF (W HY I 1.0 mol 8 1.2 mol 1]

(¥) pH 99 &= el |

() S AR AR Rew «Aiffe wrafae eaw Af=fEs = @2 It 3t

(") 2 atm BTt Q, UF 60% Tferat I AYIFR ToAre =0, Kp AR Tt

(R) Tt RfeFag ST wAfaie Beoiin tofs Fa0e I F AWMCHS (ST rReE? [ERe Fa@H

Teq:

)

(I Tl FBCGITES WA (H') (A @ Jelf2e A @ @ pH 0 |

) _

“fif @3fo [ wfte Reew w1 ifs erafs waw, K, = [H*][OH"]

e eivmar ifw e edwe 71 o sema Ia e Al o edwe Jm A siwe, sAifw

wRfeRRel 9 Reres b s [ |

H,0 = H* + OH™; AH = +x kJmol ™!
oA, SiFN@l Ja P -SRI Ao P, Tex e [iew g e gesie =0
FCT, B H' @ OH WG Seidl i A @< K, @ e (g T |

Q)
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Q, 9T 60% T FACE ATERT 1.2 x (1 - 0.6) A 0.48 mol Q, TAME AF €I 1.2 x 0.6 A = 0.72
mol Q, [fEAITS T g2 T |

Twisiee et z@—

P(g + Qe = 2PQ(
2AfE TR (TETRE): 1 1.2 0
SAIIBIA (TN FA2L): (1-0.72) (1.2-0.72) 2% 0.72

=0.28 = 0.48 = 1.44
[ (C2Y, P, '€ Q, @F (& MY «F8 | FICe2 qvd [iFay wiexiageed wfuide 13g]
ARGIZR GG G A2 = (0.28 + 0.48 + 1.44) mol
= 2.2 mol
(G 5%, P = 2 atm
= Py 7 LT B, P, = % x 2 = 0.55 atm
v Qy @R T B, Py, = % X 2 = 0.4364 atm
+ PQ &7 IR 517, Ppy = 2o X 2 = 1.3091 atm
Pl (1.3091)?

= = 15.4286
Pp, X Py,  0.255 x 0.4364

X KP —

(®)
Twisie Sfgfie e zem-

P,(g) + Q2(g) = 2PQ(g); AH = —ve
s @G ©is Teoiil Toqa [, @ [ zre AE® TAM e[ & ARGAT AWCH2PTR -

HTSERIER FIfeq AN 1 T4 26T

SR geRR: @ [RiEafs a3 seacsm [iga Joar, soma Iw T a-ceferm T wiE
fafeafs sroie e iee™ 201 FIHE SIEIG g7 FAE SIeN@l QT Tews A¥ifis FAF &) ist Tesmt
TR A Y AR @F T AMER TGEF SIS A0 TR @92 PQ @ T-AMH i A

Teoim PO TNl Faewe 8 Toofm P AL Ty Ay [eibre aw AR @ P, ¢ Q WO
AT 2RI ot A 27 8 R 2t (A Teog PQ T Sopifee Sl 2 O AEE ©e e
A AN 1 qdie, pQ @ BeAM Jfa A

09| [41. 1. 9]
A,(g) + 3B,(g) = 2AB;(g) + 92.4k]/mol
(¥) pOH F?

(<) FT@ITET 2T & ATAT I8 NS AT T 7

() Twviex R[S kp @7 AfmE afestme st

(%) PRTF@ AB;(g) U7 A BAMH (TS TR it I |

Teq:

)

(I B TRGHIZG ARG (AR TIN@d el Faifawsis @ @eed poH 6@ | pOH = —log [OH™]
Q)]
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Ell|35|35l1$ “Sae shikho

(I ARAGF QAP Y25 TEFHER BRI (FRIBIN FE T A OF 20O #ITF 11 {58 H-*[Y 2EThG92
TG 935 1 ©i2 ey SEFHET AR O (FRBN TRYF (@I Qo T4 AW 11 ORI FRCGITS AFAF
T ST IS Aife ATAST T |
Q)]
Tmivited [ MEeeE @ aw -
A, (g) + 3B, (g) = 2AB;3(g) + 92.4kJmol ™!

A, Nu(g) + 3H,(g) = 2NH3(g) + 92.4kjmol ™!

NG €, 1 mol N, 8 3 mol H, Rt I3 MBI 2x mol NH; ST T |

A1 SR 1mol 3mol 0
AR : (1 — x)mol 3(1 — x)mol 2x mol
= AP (G et 7Y = (1 — x + 3 — 3x + 2x)mol

= (4 — 2x)mol
i€, (NG Bi7f = P

N, a7 S 5171, Py, = 41_‘2’; P

H, &% SIF 5191, Py, = = p
4-2x
NH, 9% SIF 514, Py, = - P = P
4-2x 2—x )
2 X
~ (Pnw)” (z2%P)
p— 37 /1—x 3 —3x
P, X ()" (7=5cP) = P°
_16x%(2 —x)? Wx <12
27(1 — x)*P? ™
QR 2—x=2

oA, TR R & alle K, 7 S

27P2
)]

450-550°C
N,(g) + 3H,(g) = 2NH3(g), AH = ¥

Fe,200atm

fafeailt 2o AE® 2fawie BAW NH,, SoAmEe *reafe fes [Resaa w1 zem—

SOENER &elR: [RIFIG STaiaml 26T Sio @l g3 FAC & -HTSERIES it SFATE ARGRER SZH TR
e 37ca 91 NH, Soime I S90a 1 49 (99 77 S99 39 T T G Sojiefpel W@ (450 — 500)°C
et sfaoea Fa =1

BT &OIR: NH; S=emes a1y & 2ce @zt I, ffeifore aireea Ae@iva Q6 | & - TeleriEs it
EAICH Bl AT 0 SO QA (A A KB ©F ed e I

wdie NH; 9% TeAme Jfa AR 1 QTFC@ 200 atm IRHI A S A A9 NH; Some w41 787 =1
ASRCT O o Rfwae (@9 AT T© MY =W ETey THRYS bIest 550°C Siwi@ i o
AT AT IR WIAR TLAMT TS 271 G&+) @3 [RFIW Fe 2o0RT e I9ze 27|
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ﬂllaﬂaﬂw Soas" shikho

TR AOF: AT T Ao S [iaws ety saaia Aee a3 Teaim “mief Afwea e g
it =71 oTomy eyfar Seory 2eR e W [RiEa e@d (U ARE &= 27 T (e =2 v
2O AT G SICANTAR TeoAme i =117 1

TAES SR 7 B Twtoipal A2 208 D TeAma “Arewn AT |

081 ™. @ Q]
X° (1, OI7NI@R @32 1 atm BT 30L WSEE @I #tq PClg 99 [Rme [Rfwmg Aspag PCls 20%
facnfers sz A | e seman e K, = 0.0417 atm |

(F) T IS ICET?

() 1T TRRGIE ST IH A6 I A @92 I T

(o) TiATFT x @7 W ey e

(%) Sterat {57 @R 5%t FH 0.0417 atm @ W@ @@ Pel; @7 Rdrem St 3w sTpet sififes o=
fosEa s

Tex:

)

@I Fo M T FofE TIOF ACH A Ao ICF TIA Jfoel M T390 S @AM AFE LT
A9 &f@ACE @A (Crystallization) I |

)

7 TR SIS TS p SRRGE SRR AN GO ik 701 f5g, e w1fkoE @9 fo fon wrem
@ fon fon CRETo* 97 FIA ANSAE GO M FA T8I T | O3 FeFT AABE 7 I5 N0 I 1T |
Q)

@2, PCls @9 [Reares 1@, a 20% 0.2

ATEF (6 &S, V = 30 L

PCl5 (g) = PCl3(g) + Cl2(g)
2l w3 1mol 0 mol 0 mol
RIRIGE : (1— a)mol a mol a mol
=(1-0.2)mol =0.2mol = 0.2mol
= 0.8mol
AR,
PCls 9% =@, [PCls] = %M
= %M
PCl, €% SIal, [PCls] = % =—M
Cl, @3 T9a@l, [Cl,] = % = %M
[PCI5] x [Cl,]
¢~ paig]
11
_1 0:150 mol/L
75

= 1.67 x 10~ 3mol/L

Academic Program | HSC26 20 RS #lfeeq (K, K, *7®)




ACADEMIC
PROGRAM

HSC | ALIM

2026

ATBIo I

Kp = Kc(RT)A"
= 0.0417 = 1.67 x 1073(8.314T)
T = 3.0034K

2w X @ W = (3.0034 — 273)
= —269.9966°C
~ —270°C (2r7)

)

I @ICg, PClg 99 ¢,
aZ

=1’

ay 1
.'.WX 1_1_7‘1%XP2
0.2% il 0.0417
S X =—7>XU0.
1-0.22 1- a2

2
.-.1_ 5 = 0.999

sak = O.999n —0.999a?
~ 1.999a2 = 0.999

o a? = 0.4997

s ay =0.707 = 70.7%

AT, An=2—-1=1
R = 8.314JK~'mol ™!
T = (FEIO9 AFCF SIANE@l

QLI

it @91, P, = latm

@i e @, o = 20% =
¥ o1, P, = 0.0417atm
ey fqees W@l a, =?

0.2

o1, SANIE! 51 (A0 BI% B 0.0417 atm @ @ @@ PCl; @« e @ g =i

ot
BI =2 atm
A OIATAT 95°C
oA 2 L 30%
(g AX SRTTIG®
A+X
([:? AX
fAfFam wasts
() TTTF Mefb Eman
() STFS AN H, 0 OF 8 H, S B @72
() Tmisices faferma ko Refa st

[, Q& Q9]

(R) TR S AfafeFeim Tt It st faedt T [Rares e 7 & 2
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Teq:

)

ST S A —aF3 *feomrrg fAfoq Tt IEFGTRE @I A FAE @ o Fhfgs sAfases
T T AFCS AT qR 92 YN TEFAENR 7 92 A =T |

()

I AR Q2 SR Gl ARFE € AEAFIER 2GR 2@ IAFE H,0 € HyS | S12 Hy0 G H,S
a7 4ol et Al Tl | (68 % SIoMa H,0 76 G H,S FHIR aFfod 221 @1 Swres el e
A AR & 1 SR H,S 70T ST (ot e SIPTiEs W - Sresede Q2 Geed IHEs
FA AT R IO 21 T A 574 =71 68, H, S eoiiea [ «ts wewi@ q3e o o
ST I G FCE | O3 H,S THY 9= [Es @ |

HY—— 0% ----. HY —— % .- H— 0
\ o+ HS
HO" H

Q)]
ST AR, TS, V = 2L
AX @3 RE@sal, a = 70% = 0.7
AX = A + X
ffeam wwete: 1mol Omol 0 mol

ARIR: (10.7)mol 0.7mol 0.7 mol
= 0.3 mol

AREE, AX @7 T, [AX] = 2 = 0.15

AX @ T, [A] = 2 = 0.35

X @ T, [X] =2 = 0.35

“ K= [ﬁ;’]‘] = 222038 — 0.817
@)
I @CE, PCls @3 ¢, QT
K, = 10-’_221, i @1, P, = latm
—a aif faes @, o = 20% = 0.2
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A, N,(g) + 3Hz(g) = 2NH3(g) + 92.4kJmol !

G 34, 1 mol N, @ 3 mol H, R @ AGIIIR 2 mol NH; ST I |

2l S=¥ER: 1mol 3mol 0
RIRVIGEE] : (1 — x)mol 3(1 — x)mol 2 X mol
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e 31ea 91 NH, Seoime I S90a 1 47 99 77 S99 39 T T @ Sojiefpel W@ (450 — 500)°C
et sfaoea Fa =1
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A,(g) + 3B,(g) = 2AB;(g); AH = —92.38K]
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27(1 — x)*P2 @1y 1
AR 2 —x =2

Academic Program | HSC26 26 RS #lfeeq (K, K, *7®)




ACADEMIC
PROGRAM

HSC | ALIM

2026

ATBIo I8

TeAr, TR R o elle K, 7 S

27P2

®)

450-550°C
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wdie NH; 9% TeAme e AR 1 GTFC@ 200 atm IGI AN S A A9 NH; Some F41 787 =1
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gl [HY] = 1M 2,

pH=—-log (1) =0

QA [OH™ ] = 1M 2+,

pOH =—log (1) =0
~pH=14—-pOH =14-0 =14

*)
Tmiotad i@ X(g) = 2Y(g) QT
ffeae wwte: 1mol Omol e Wal, o= 40%
AIIA: (1-0.4)mol 0.8mol Si7N@l, T = 25°C = 298K
= 0.6 mol TS, V = 1L

ARE X @7 T, [X] = =2 = 0.6M
Y aaw—r, [Y]=$= 0.8M

~ Ke =2 _ 1.067
0.6

=~ Kp = Kc(RT)A" = 1.067 x (0.0821 x 298)* = 26.1atm

)

Tt fafen 2
X = 2Y(»

2l w7 1mol Omol
AN (1—a)mol 2amol
QRIE, X 97 Rees w@l, o

a 99 19

e AR 40%
q,a = 040
SioNE @R 92 PR 12 K T *fFaed 2@ 11 9<q, [ Aitas arren faed 2@,

2a\
(%)

1-a

2
4q? 2

= 1.067 =—— X
4 1—«a

= 2a? + 1.0667a — 1.067 = 0

KC=

R, ATO AT FAE,

= 8a? + 1.067a — 1.067 = 0
a = 0.30.
- e fRed @2 ode A0 [EeE T Afiwe 231
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(i) N,(g) + 3H,(g) = 2NH;(g) + ©i
(i) N2(g) + 0, (g) = 2NO(g) — 43.0 kCal

() afbmEeeae Fi?

(2) AWy e TR YN Y A
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N,(g) + 3Hx(g) = 2NHz(g)
2l S=RFE: 1mol 3mol Omol
AR (1—a)mol (3—3x)mol 2amol
AN, 2a = 3.85%
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_0.98075
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3.968
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Sie@ PCls (g) — PCl3(g) + Cl, (g) R@ K, = 4.2 x 10~2mol/L
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STHITZR T HA (0.105 — a)mol (0.045 + a) (0.045 + )
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=3.5% 10 3molL?
< CIET e 2faqed = qae e x ey
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= 0.0935 mol L1
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PCl;(g) = PCl;(g) + Cl,(g)
« RfFaT wwre SAMeE T9Nq!
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B, 4% SIFF B1%, Py, = % x 3 = 0.86
' _ Pap, X Pg, 0.86x0.86

K, = P~ 129 = 0.57
woqd, Twivts ffefba e sl A= (K,) @9 W 0.57 |
®)
Twioieed fRfeafs =e:

ABs(g) = AB3(g) + B2(9); AH = +ve
gdie, ave e oo [ awe [Rfeas So Semae T gdor sae | [Tt Tweas

CREAS KN GRSERREAC G PRI G

oEER g R st [few H @ee) | Fe@ s stemar 3fa FaE At Tfe
SPAIGE ARGIRE C WS 70 A0 1 @K T AL T ([08 AR GR O ey [iawfs g2 e
e 20 1 Wi &AM Jf AT | WA, O AR T (G orera fac Aea @i | widie e
T A 1 @ w2 oot el S =0 T I AT IR SiFNIEl ZT el 70 S-AM A AT |
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ana?l%ﬂqas

>

Energy

2AB;

»~

Reaction axis —>
A 8 B G ARNIARE 72 IN@W 7 8 1
@) Raem g3 I
(}) HCl @6 TG @t =8 AfAre T1IN &7
(o) THITFE AB, (ITHE PO @ T/ (Il AFANCTA NG I T |
(%) Tia AB, Aifbw Rt efeiz siedfes sAfaset Testin elffdw =15z Resisdt wa
ez
)
ofs ol TR @3 THfFe @M TR A abited (IF M @ ool Rifere o=gR <4, o @
TP A QFes [REes &< 0T |
Q)
HCl @35 TG @ol 1 58 «re ofee Ydrermeld #1<< 0.5 o @1 o2 ot (oI INES @91 @y
afb (oIl NG @ ©12 ‘Like dissolues like’ ~SgPE aff #iifacs @ady |

Q)
TmlofF SFACE, A 2CE TGS (N) a3 B 20T ARG (H) | @i AB, ©off6 2e Sicsferan =19 (NH;) |
NH; 997 (F@ 7Y N |
TBCGITCECAT 2P [<p1I-
252 2Px 2Py1 2Fz
N(7) = 152 252 2p, ! 2Py1 2p,! 1 1 1 1
"""""" CTSS

N-2IF9S sp’ HLHIA© SO Foroe ATHFBCS A6 P WYoH TR G2 GFHCO (ST BCTRG SIZ
I foafb sp® Aelee TARBIETT AL H AW s- TGS Ogol SEIRGT AN S NH; @Y o157
N
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=p3?{£21‘3ﬁ6/
el
N +H —> N
\
H H
H
5ed sp’ A SRIRGICETH BCRGA Y6 (775 BCRG RO WE 6 1 2 76 Y& BRI [0 611
AOIE NH, 9 SIFhe ¢ qde (FF M 9wl sp’ e &9 (ACF Ry 2@ A1 T NH, S SiPphe

faaee RIS @2 IF9 @It 9 109°28' (AF 107° |

)
Tl SPAICH, A 8 B (TeTa3 FCeT AIRCGTE (N) 8 ZCgiee | weie, seafbe i 2.
N,(g) + 3H,(g) = 2NH3(g) + 92.4k] /mol

Toiraa fRfwwifs 2zce o=t mate #A13, [Rfwab— i seiesmt ae i, g2 Kieaw areEs g™ 2@e |
e, s-*Telrae Hifs e aaiba esq ffen fFamces ger frmasi—

S, ON@E ge; i ssiesmt faqm sieprar Jim Faee =n-=icefere Mo wepiea Ffawnfba s
N e @ @TeE | widie, g NH, (0% N, 8 H, @ ~AfRe® 203, T T F0 AR | o0, sisfal
T A SN JETE T TS FAE Y AWRF! TAMCE A AR A9 NH, 49 TeAme I A |
TOGT (A AR (I, NH, 99 ToAme Jfad &y o9 oiofar i sace 291 g, o wivmmarn [eas
LI TN AT T TLAMCTA TS TN AR 1 g SR vy TeAve I I¢ S T AN AN Fifere
T o (Tere F© AW A4S ©f REW e Tl | TOAIL, SINIG! AT e | T8 SRl
oA AR Riwa ofe o2 Jfw =R SR, SR o Tesima e A1 g gt Refe w<gE
el fifeifb e aw 9ofB Sivma <o w9 28 @« R[fewe Afowe 328 A GRS
TeAMCTE Afide B AT | G AN G Fe SN (Optimum temperature) o1 T | SHICHITAT
WWSWNWWT@WW 450-550°C |

3, BITeE gei]: [RGB 1 mol N, 8 3 mol H, 7057 208 2 mol NH, S 2R Fefie Qe S (517 | #1I-
W%mmﬁmﬁwwmm@ AIF® BIAE 2T I | AF qAod T FA00
T AW OF O es e T Wi Besime Jfm #iE 1 ©iR O ieel S SeAme I A
TRl SRAMCTA &) 200 atm b7 AT T = |

. TYNIER &OR: e RiGaeTyes e Jfa e Wit Sedme Jfm Fa amn [Kgmerea

Tl I TR CHRPTIR 2CE- (i) Riews Q@i 363 (i) TeAm AR e | et Ssimes ¢ Mooyl
e @ig Face S SeAmeR A A o [Rigarga zee A @@ 231
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ATBIo I8

sP\ﬁQho

8. AORFA JATA: RfFaw 29 fare w3 we AYRER (AeCe 4oRkF JITF T4 21 MR 6°[
AOIAIA (I 2O (712 1 wqa (RGN @t AfTw T AMRIT (Tece doRks I FA1 27 1 i
TAMCTR &) Ok fRETR Fe-bd @R AOT 72T 2T W0 SWHET WA KOH 8 Al0; et
JIRE T4 A

Ned ™. @ 2]
a6 R 2@ X,Y,(9) 2 2XY,(g); AH = +ve ; T i faas vft wwzr [Rwifas 21—

(i) 25°C S E @ 2.0 atm BIC;

(ii) 80°C O M@S 6.0 atm BITA |

(F) PER a4 7

(%) MgCl, 8 AlCl, 9F TG (I &fET A& I I

(7) Tarioiee e RITFT &0 Ko 8 K 97 T F=0F &S It |

(9) TR (1) TR Y @R (i) TR SR NG @ CFE TAE AR 713 203 e Far

Ted:

(®)

TG BRI GHERITS TRHFES (1) 9 739 3- T (e [BEe (K Hgl,) |

Q)

TR NS TP, AFTE Gl FIBRCTT AR T© (R6 20T, FO A AT fgfe v @ 20
T @IS T© @R TIEIG! (38 e FA0 1 Mg™ SR SCorE AT SIREE SIiE @15 1 aew) AlLCl, Gisifh
MgCl, Sl ©fge @M (oA 2@ Q3R SIfs FIEE M85 #fe T |

("N

Fef28 fafeafs st
X,Y,(g) = 2XY,(g); AH = +ve
2 2

K, =Xl _ o) )

XY, CX2Y4
G2 AEIF AT BT,

(Pxy )2 a5

_ (Pxv,

K, P (ii)
QY TR AR 20 AN S,

PV = nRT P = “RT = CRT [ C =f]
\%4 V
(i) 12 @ P @F T A3,
2 2 2
_ (Cxy,RT)" _ (Cxyv,)” x RT)* _ (Cxv,)
P Cx,y,RT Cx,y, X (RT) Cx,v,
S[edile, K, = K. (RT) S5 21l Twisicsa Rfwe &y K, @ K 99 N0 5700 |
®)
(i) 92 STBA SI#AA@ 25°C (298 K) @32 B 2 atm

x (RT)?>~! = K.(RT)'[(i) ¥ 2(@] - K, = K.(RT)
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i, X,Y,, 93 REe"a a,
XY (9) = 2XY,(g)

2ARF R 1 0
AN (R 21— ag 204
2 e
K{,:‘*l“—la’} [1 47 ATF a2 T 6 1]
%1
4, K, = 4a?Py

T Ky = 4a? x 2 A Ky =8a? ... (0)
W S5 e Sired = v, 2 O,

ke= () o o — o
€T TEE T v(ay) Pl T R
, _ 4al .
ALKy = Ta—aD X298 X R ........ ...Z(u)
4a 298 X R
280 = X298 XR 2= .. (i)
V(l — al) V(l - al)

(ii) = STBE SPAEN 80°C (353 K) @2 B 6.0 atm
€, O X,Y, 99 [Eeaal o,
XY4(9) = 2XY2(9)

AT AL 1 0
AR @24 1 — ay 2a,
2 pd
f Ky =22 [1 @7 ACCF af 9 T T 1]
—%2
i 4a3x6
A, Ky =——
A, Ky = 24a5 .. ... .. (iv)
31,
K} = K/ RT
"o_ 4’“%
q, Ky = ey X R X 353 . )
w24k = 4az X R x 353
R TCrS
353XR q
A, 6 = ey (vi)

(vi) + (iii) (AT 213-
6 353 xR ><11(1—041)
2 V(l—ay) 298 xR

= G o 25
* YT (1-x,) T 208
A, 3=97%) 1 184
(1-a3)
1 — a1 1 —
/A =253 = >1
1- a, 1- o
1—6{1 > 1—0(2
I —a; > —a;
BN 4} > aq

oA, (i) TR SRER RGN a, Q¥ €A T2 & 2ihel [
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S [3. @ 2
v [ 120°C S7@l @d2 1.5 atm BT ATHIRZ AR |

ABs(9) = AB3(9) + B2(9)
QT A @ B 0¥ I e 3R AR ABs 30% [cifers 23

(F) TN LI FCF IET?

(%) AlCl;, TR A7 FTA- Jt I |

(%) AB5 AT AT JIYr A

(%) Titeicew RiEafS ot 0,148 atm T “Reares W@t 3w+ — stifafeser R st

Tex:

)

“n3fb Sfeefuay “mitdd Tt aFfs Y I E 20 O e[y mitds THifEfers vde, iy “mida
e @ g™ 2" @b F-aRe ek |

)

Alcl, 8 SrNER TiEuE P ogE I IR R oeNaEn afis e wogd S Al |rE @9l
S (@ (AT W06 | ©I2 I 9By fem AlCl, @3 T “mifSa aeief™ A 911 @ q@gE Al AR
SR Cl =W T2 {8 2@ Al @3 93e)f I ©4q fammeet Al /Wi e Cl =W feom 3Eega
TR WO AN I 24 TN A o] R |

Clex Al xe(] Cl \ Cl: \ Cl
Al Al /
o / ‘\ ! / \ .
SCATNTE (AICIS) GIANE (ALCl)

Q)

a7 Sl ABs @G 26l PCly 1 [ 9 A ARE I A1 20E-

CRICT RN @erel BCF G s, 30 p ¢ GG d RGBT Aef e Trgens TG 36 sp’d HeFa w61
T e A GATE sp’d TP 611 PCl; @Al p’d A W06 | FOIRS SER FAFAN @ 35 SV
26 @R 3p ToRECH 35 TG ACH | Trsfere SRR 35 *EWET A0 TEREA Tl 3d TARGIC T =3
«q ~A155 23fae wRfoE 56 ¢l *=/wIgF 3p TRRGIETR A 56 o 7w+ 2107 T Pcl; & farsia fa-frifie
IFfo e T IR IH (A 90° @R 120° 05 Ko =gz ForraieT AfReg Bia FETRGA [T (A
A GRIT SRHALRAFR SRARBIEPE 3s, 3p;, 3Py, 3P, @R 3d,”
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IELS) Iaiﬁ ISR 1 1 1 1
3d
3s 3p
P+ (@C@I@i\ﬂ HIE) 1 1 1 1 1
3s 3p 3d
P (31R<¢ 3 O OE) 1 1 1 1 1
sde ﬂaﬁ?ﬂ'@ﬁﬁﬁlﬁ WL BIIS PIPT d AFFOIE

Cl

90°

=,
L.
.
"~
"
;o

s
c
PCl; STF WHMS
)
faferaifs
AT IR (NS 7240): ABs = AB; + B,
A (ST F=2l): 1-a a a
I NG S Ml = 1 -+ +
=1+«

49, (NG oA = P

ABs &3 ST 51, Py = 1;—2 P
AB, &F SIIE 519, Pyp, = ——. P

B, &% W B1%, Py, = ——, P
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1.aP_ aP
:PABsxsz:1+a 1+a
i} Pyp a-aop
1+«
K= a’p
TP T a2
FEANCS, a = 30% = 0.3
P =15 atm
K _(0.3)2><1.5 _ 0148
TP 1-03)2
I, Y49 P = 0.148
o3, a’p
Kp = 10_'Z
a?x0.148
<1, 0.148 = — 2

Fa2=1—-a? Ta’+a®=1 F[2a%?°=1 ~a=0.707 =70.7%
widie, Biol FAC R Reare W@t I A

C v )

01. 2A + B — C &% ¢ WE@T 2T 2.2 x 10~3 molL! min~1 X7 -4 &ﬂ?ﬂF{T’?

[KUET' 18-19]
(a) 2.2 x 1073 (b) 1.0 x 1073 (c) 1.1x 1073 (d) 2.4 % 1074
(e) 4.4 % 1073
_d[4] _ d[c]
T3 (e) | ffewxa 24, r = o =
A RfFTs Tiore g7 A1 GeFeE vy W9 (1639 & ) — B (rewt 2@ |
% i{;‘]_zzmo- ‘”A]_22><10 3%2=44x%10"3
02. %A = 2B fifemifog &y "A" g it 2@ AT JWT AR “B” ([F@ ST JET THRFS e
JEl- [KUET'17-18]
dA] _ 4 dI5] d[A] _ 1d[B] diA] _ 1dlB] _dIA] _ d[B]
(a) — dt (b)_dt T2 dt () — T4 dt () dt ~  dt
o Rt _ _2d[A] _ d[B] , _ d[A] _ ﬂ
qu%(c)l RMOT A, 1 = at  zdt © dt _ aat

A RfeTs a0 @7 Ta SAfESE 29 AT | (@IS A AR) vy W @@L & ‘— BE ¢ew

JECR |

03. A 9 B 4t ffFaees drosiin €T 9@ 0.20 mol dm—3 1 RfEafbr exfes ofess 7=
1.6 x 10~* mol dm~3s~1 . Rfewafon «fx 2w &3 fadh w2 [KUET'15-16]
(a) 4.0 x 1073dm3®mol~1s~1 (b) 8.0 x 10"°dm3mol~1s~?
(c) 4.0 x 1073dm®mol2s1 (d) 8.0 x 10~°dm®mol~?s~1

(e) 1.6 x 10~*dm3mol~1s~1
s (a) | @ @, < = K[A] [B] = k =

1.6x1073
0.2x0.2

dm3mol~1s71 = 4.0 x 1073dm3mol~1s71
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04.

05.

06.

07.

08.

09.

Academic Program | HSC26 4 RS #lfeeq (K, K, *7®)

A - x [Rfeafbe Rfwam g9 = - [RUET' 11 - 12]
dA dx dx —dA dA —dx dt -dA

(a) E and a (b) E and ? (C) E and F (d) & and ?

(e) None

TS (b) | s Fre g1 AN I 97 ARRSER = AT | vy I @enF w — fow ;ew
JER |

SENI@ 35°C (ATF 45°C @ THS T @I Y 3¢ e 2@ Rfeafoa e «fea e st <9
[CKRUET 23-24]

(a) 65.54kjmol™!  (b) 56.45 kj mol~?! (c) 156.55 kj mol ™1 (d) 65.45kj mol~1
(e) 165.54 kj mol™!

0 Kp _ _Eaf1 1 - _ B (1 _1)\.p _ ]
TS (b) | Injed = 5 (TZ Tl) smn2=-—2 (1 1).E, =56443.42mol

= 56.443 kj mol™!
50°C SN G0 R @ $3F 30°C SHNAT @ IR fomed = R e «fe Fo?
. [CKRUET 22-23]
(a) 435.92mk—:)l (b) 0.69 kj/mol (c) — 0.69 kj/mol (d) 44.7 kj/mol (e) 102.94 kj/mol
E, (1 1 E, (1 1

sigEs (d) | In E—j: ~B(lo)sm3=-L (-2 . E, = 44696.09 j/mol

R 8.314 \323 303
= 44.696 kj/mol
500 K SIANI@ 20 litre “I1ta @R 1.57 G N, 1.92 (& H, @R 8.13 (IE NH; 201 ffde <t 2

@ SNaR [RiER K, 93 99 1.7 x 102 2= ¥ hiow [few @ e @

[CKRUET 22-23]
(a) et gy wefeafds 2 (b) HIAZ LA T
(c) FATRE BRI 2@ | (d) e < =@ A
(e) fAfFafe g 2w
g () | N, + 3H; = 2NH;
1.57 1.92 8.13
a9, Qe = [,Lf]iﬁfz] = (;?Z% = 2379.24 > K¢

wdie, B A= oI =

G35 ToxA AT RET An = 161 F© FAET SN k), € k, 9T T JATN 40.5 GR 5.5
2A? R = 0.082 Latm.mol 'k~  [CUET'11-12, CUET'13-14, CKRUET'20-21, CKRUET' 21-22]
(a) 273.16 (b) 546.32 (c) 661.26 (d) 760.00 (e) 432.28

1
T3 (C) | % = (RT)2" = 22 = (0.082 X T)z = T = 661.26K

At 727°C the equilibrium constant for the reaction 2S0,(g)+ 0,(g) = 2S03(g)
is k, = 3.50 atm ™. If the total pressure in the reaction flask is 1.00 atm, and the partial pressure
of 0, at equilibrium is 0.10 atm, calculate the partial pressure of S0.

[1UT'20-21]
(a) 0.57 atm (b) 0.33 atm (c) 0.43 atm (d) 0.10 atm

2 2
TS (a) | Kp = PS03 35— (%) X = = ESOS = 0.5916; given, Pso, + Pso, + Po, = 1

— p2
PSOZ XPOZ PSOZ 0.1 SO,
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= 0.5916 PSOZ + PSOZ +01=1>=>= P502 = 0.565 atm =~ 0.57 atm
10. For the reaction N, (g) + 3H; (g) 2@ 2NHj3 (8),K,, is 4.3 x 10™* at 375°C, calculate K
[TUT'19-20]
(a) 0.023 mol~* dm3® (b) 0.408 mol~! dm3 (c) 0. mol~! dm? (d) 1.217 mol=2 dm®
An _ K, a3x107*
s (d) | Kp = K(RT)A" = K = RO = oszineis)?
= 1.217mol 212 = 1.217mol~%2dm®
11, 700K SIAS@T N, (g) + 0,(g) 2 2NO (g) [f&wa IoE K, 93 W9 0.06251 700K Sro@y
NO(g) 2 %Nz (8) + %Oz(g)ﬁﬁ@@ K, 99 Nq 9 A2 [KUET'18-19]
(a) 0.03125 (b) 0.25 (c) 39x1073 (d) 0.375 (e) 4

1 1
AL (e) I N,(g) + 0,(g) = ZNO(g), K¢ = ZNO(g) =2 N, (g) + 0,(g); k_c = NO(g) = ENZ(g) +

1 1
:0:@ ()" = (Goez)” = #

12. At a temperature of 30°C and 1.5 atmospheric pressure, di-nitrogen tetraoxide (N,0,4) was

dissociated to 20% nitrogen dioxide. The value of K, for the process is- [TUT'18-19]
(a) 0.20 atm (b) 0.25 atm (c) 0.30 atm (d) 0.32 atm
402 _4x(0.2)?

A (b) | N0, = 2NO, K, = x 1.5 = 0.25 atm

-2 P T 12022
13, 75 SOREA AB 2 AT + B~ @R AB + B~ = AB; ¢33 IR TI0 MYRF Coff Ieq (e [fewan
757 ASPRY &7 MG K, 9R K, | T [A+] 8 [AB;] Sq#TS =3-
[KUET'16-17]
(a) [B~] @3 sg~fs= (b) [B~] 9 FRF#feT  (c) [B~] 9 I0ol7 g ~AIfo

(d) [B~] 97 ool Iy iifes (e) [B~] 9% To fea™a =1
+ [A*][B7] _ [AB;]
g (d) | AB= AT+ B;K, = g AB+BT = AB3K, = tan
Ck _ [AYIBTIE L [AT] k1
"k [ABzl T [AB;]l  k  [BP
1 N . o —_ o
14, SOZ(g) + EOz(g) = SOg(g),Kl R 2503(g) = ZSOZ(g) + OZ(g) Ky, O ATNTEHIF K, AR K,
Gq TG T (P07 [BUTEX'16-17]
1 1 2
(a) 2K; =K, (b) K% =X (c) K3 = K d K, = K
2 il

o 1 —_ . —_ 1 . 1 —_ . 1
FAATGIT3 (b) I SOz(g) + Eoz(g) = 503(g),K1503(g) = SO, 3 o Eoz(g),g 2 SO3(g) =2 SOz(g) + Oz(g),g

.e KZ :k—i

15. If 4.25 mol H, and 4.75 mol I, is kept at a 1 L flask and heated to 300 K then 6.7 mol HI is

produced. Find equilibrium constant K. and K, [IUT' 16-17]

(a) 3.563, 3.563 (b) 35.63, 35.63 (c) 35.63, 35.63 (d) 3.563, 87.65

TigEe (b) |H, + I, 2 2 Hlinitially: 4.25 4.75-at equilibrium: 4.25 - x  4.75 - x  2x
67 2

according to the question, 2x = 6.7 = x = 3.35 - (4 e 335)(4 e 335) = 35.63

Now, Kp = K (RT)A™ = K((RT)?
~ Kp = K¢ = 35.63
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16. 25°C SIAN@R 1.0 atm BT N, 0,4, 18.5% e 27 % [R@ewd v K, 93 99 T 39
[KUET 15-16]

(a) 0.142 (b) 2.39 x 1074 (c) 5.73x10°° (d) 5.76 x 1073
(e) 0.0692
Ag=e (d) | N0, = 2NO,
t=0 100 0
t=eq 100-18.5 2 x 18.5 = 37
=81.5
Total mole = 81.5 + 37
Pyo. = —=2  x 1=atm Pyg, = ———— x 1 =at
N204 ™ (81.5+37) = alM ¥No, = (g15+37) = atm
p2 ( 37 )2
o Ky =02 = M8 — (14175 atm K, = K (RT)?!
p PN, 0, ( ) p
118.5
2 Ke=—7 =579 x1073M
0.0821X%298
17. 25°C SIFN@ @ 2,5 atm BT PCl5 65% Reifere =gq PCI; @3k CI, TeoAy 3031 @ Rieraw K, @3 519
I? [CUET' 15-16]
(a) 7.475 x 10~ 2molL? (b) 6.239 x 10~3molL !
(c) 8.101 x 10~ 2molL? (d) 7.263 x 10~2molL !
ng (a) I PC]S(g) = PC13(g) + Clz(g)
t=0 100 - -
t=eq 100- 65 65 65
= 35 mol

65
35 65 65 (Zx25)
PPCIS = Tes X 2.5 atm; PPC13 = X 2.5 atm; PClz = X 2.5 atm ; kp = % = 1.829 atm

165
— ]_(R — 1.829
RT 0.0821x298

18, I 435 TogR RRFT An = -2 F© ot GBI SR K, €F I K, @F M Wibeet 0
[ sT &R, R = 0.082 L atm.mol 1k™1] [CUET'15-16]
(a) 506.54°C (b) 34.45°C (c) 97.45°C (d) 779.54°C

1
TS (@) | Kp = K(RT)A = 8K = Ke(RT)z = RT = 64 = T = ——K = 779.54K = 506.54°C

19. 33°C ©I@! 8 2.55atm Bt 16.50% PCl; [Raifere 2711 T iemiay K, @9 Wi Fo?

ke M = 7.475x10~2 m

[KUET'14-15]
(@) 7.13x 1072 atm (b) 7.48 x 1072 atm (c) 3.74 x 10~ %atm (d) 7.13 x 10~ 3atm
(e) 3.56 x 10~ %atm

ALE (a) | PC15(g) = PC13(g) + Clz(g)
K. = a?p _ (0.165)2x2.55
P 7102 = 1-(0165)2

20. 30°C SIFN@R 8 1.5 atm BT 15.6% PCl5 Rifere 21 T oivwiam K, @9 714 $©?

atm = 7.13x 1072 atm

[RUET'14-15]
(a) 0.374 atm (b) 1.374 atm (c) 0.0374 atm (d) 2.357 atm (e) None
S8 (c) | PCls,, 2 PClay, +Clyy
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_o?p _ (0.156)2x1.5 .
k, = 1~ 1-(0156)2 atm = 0.0374 atm

N,04(g) 2 2NO,(g), at 250°C in this reaction mixture, partial pressure of N0, and NO, are
0.69 and 0.31 atm. respectively, then what is the value of K? [TUT' 14-15]
(a) 0.156 atm (b) 0.139 atm (c) 0.145.atm (d) 0.126 atm
ALe (b) | N;O4, = 2NOp,
t=-eq 0.69 atm 0.31 atm

P 2
Kp = -%02 = 2% — ( 139atm

Pn,o,  0.69

H,(g) + I;(g) 2 2HI(g); in equilibrium of this reaction, H,, I, and HI concentration are 8, 3 and

28 mol/L; then K, of this reaction will be- [IUT' 14-15]
(a) 36 (b) 32.67 (c) 33.5 (d) 34.3
s (b) | Hapy, + 1z, = 2Hl(g)
t=eq 8 3 28
[HI* _ 282 — 3267

¢ T H,I[L,] T 8x3
L5atm BIt? @R 30°C SIAN@E PCIs 9F 15.6% [Reifer =51 1 PCI; Raees K, @9 3+ -
[BUET' 13-14]
(@) 3.74 x 107?atm (b) 1.2 X 1072 atm (c) 3.0 x 1072 atm (d) 3.74atm
TS (a) | Kp = :; = 3.7415 x 10~ 2atm

frafee ffeaa & 25°C SN@E K, 99 W9 1.9 x 103 atm™! 938 SE@T K, 47 W+ A
F912NO(g) + Cl;(g) 2 2NOCI(g) [RUET'13-14]
(a) 4.6 x 10* (b) 3.2 x 1073 (c) 5.9 x 103 (d) 10.2 x 10 (e) None

o A An. Ky, 1.9x103 _ 4
AGHS (a) | Kp = K¢c(RT)?"; =2 K¢ = (RT)AR — (0.0821x298)~% 4.6 X 10

PCl5 (g) = PCl5 (g) + Cl, (g) Rfcraioa 25°C Siowa® K, &9 W9 1.78atm, 4R SAN@ K, 99
A TO? [BUTEX'13-14]
(@) 72.75 % 10~3molL™? (b) 82.75 x 10~3molL1(c) 72.75 X 10~*molL! (d) 82.75 x 103molL™!

e (a) | Kp = Ke (RT)! = K, = ﬁ = 72.75% 1073 M

398K SN Gk 250 kPa BT N, 04 18.5% RCAIEre =1 AYRY <<, K, @7 W (@(6?
[KUET 12-13]
(a) 5.9521 (b) 59.5212 (c) 35.4278 (d) 0.4539 (e) 2.2031

o . __ 4a’p _ 4x(0.185)2 _
ALE (a) | N204, & 2NO,  Kp =~ =— 01857 250 = 35.43786 kPa

Kp @ K, T 74t el 23- [BUET'11-12]
(a) o=@t (b) oI+t (c) Tt (d) All of these

AN (a) | FWEFIT BYN@ SIAN@E T2 e I 1

InK, = —22+ 2 (976 2% e

S 3 TR oo SAwRER Riebe o @  Sfeb 729me? N, (g) + 3H,(g) @ 2NH3(g)
[BUET'11-12]

(a) Kp 99 W weifefe® e (b) K, @ T 3w i
(c) K, a3 S 2 7t (d) Kp @R K, @S9 34 2@
TG () | InK, = —+—(ﬁwwﬁmﬁ)ﬁf—mﬁmmﬂﬂi—mﬁwx 97 W g S
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29. 400°C ®trraTe fieaw RRFAR K, @7 T 2 0.0128 atm T, O K, 97 T FS TR? 2 Ny(g) +

3
> Ha(g) = NH3(g) [KUET' 11-12]
(a) 0.40molL™? (b) 0.42molL?t (c) 2.31 x 10~ *molL™?

(d) 3.98 x 10 *molL~?* (e) 0.70moll™?

1 3
T4 (e) | Kp = Kc(RT) 272« K¢ = Kp(RT)™! = 0.70Lmol~*

30. 700 K SISNI@R € 20 atm BC* N, (g) + 3H,(g) 2 2NH; (g) fferafba ssuag@ 21% N, 8 16% NH,
e | [Rieafbe K, 97 19 2 [CUET'11-12]
(a) 1.097 x 10~ %atm (b) 4.6 X 10~ %atm (c) 1.2 x 1073atm (d) None of these
TGS (c) | STNITE, Hy = 100% — (21 + 16)% = 63% -~ Py, = 0.21 X 20 = 4.2 atm; Py, =
0.63 X 20 = 12.6 atm; Pyy, = 0.16 X 20 = 3.2 atm

Pin 3.2)?
NOW’KP:P ~1>2 :KP:4ZE<1;63
N, Ph, -2%(12.6)

~Kp=1.2x 10" 3atm™?

31. 50°C @ N0, R@ISET® K, &7 W 3.11 atm | VR NO, 93 WLHF B4 0.45 atm A
N, 0, 99 @ief#% b7 F©? [CUET'11-12]
(a) 0.06 atm (b) 0.07 atm (c) 0.065atm (d) none of these
LS (c) | N0y, = 2NO, R Ty,
Q4it, Kp = 3.11 atm

Pio P40 (0.45)2
PNOZ = 0.45atm Kp = —Z'PH p =4 PNZO4_ = _ZKP = PN204_ = 311
2Y4 .

32. The relation between K, and K, for the reaction N;(g) + 3H;(g) @ 2NH3(g) is-

= 0.065atm

[IUT' 11-12]
@ Kp = K(RT?  (b) Kp =K (RT)72 (c) Kp = Kc(RT)™? (d) Kpp = K(RT)
s (b) | Kp = K(RT)A™ = K (RT)™2
33, 300K SI*N@T NH,Cl(s) Ramews K, , K 99 T FAio? [KUET' 10-11]
(a) 600.64atm?L?mol~? (b) 612.64atm?L’mol™?  (c) 606.64atm?L?mol~?
(d) 618.64atm?L®mol=2%  (e) 624.64atm?L?mol~2
TS (b) | NH,Cls) @ NHi(aq) + Cliag) Kp = Kc(RT)"; An =2 -0 = 2
% = (RT)A" = (0.0821 x 300)2 = 606.64atm?L2mol 2
34, 400°C SN@ N, (g) + 3H2(g) 2 2NH3(g) Rfer= S0F<T K, 99 W 0.5 A K, 9 W F9?
(R = 0.0821 Latm K~ 'mol ") [CUET'10-11]

(a) 0.00016 atm™2 (b) 0.00906 atm 2 (c) 27.59 atm™2 (d) None of these
s (c) | Kp = K(RT)A™ = 0.5 x (0.0821 X 673)~% = 0.000164atm

35. 1 mole of each C,H<OH and CH; CO,H are allowed to react in 1 litre of solvent (dioxane),
equilibrium is established when one-third of a mole of each of the reactants remains. What is the

equilibrium constant K of the reaction at this state? [TUT'10-11]
(a) 0.25 (b) 2 (c)1 (d) 4

s () | C2H5OH gy + CH3 COOH gy = CH3CO0C, Hs ) + H20

t=0 1 1 - -

t=eq 1—x 1—x X X
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. . 1 2
according to question 1 —x = 30X =3

2
=X

=_’1"—X :4
3

NN

_ [CH3C00C,H;][H,0]
[C,HsOH][CH; COOH]

WK

In the synthesis of ammonia using Haber-Bosch process, an increase in pressure should-
[TUT'18-19]

(b) Decrease the production of ammonia

(d) None of the above

(a) Increase the production of ammonia

(c) Have no effect on the production of ammonia

SEEe (a) | N, + 3H, = 2NH3;

For an increase in pressure, equilibrium shifts towards the side containing lesser number of moles.

Here Nreactant > Nproduct (gaseous)

That’s why the equilibrium will shift towards the forward direction resulting increase in the

production of ammonia.

e qeTRAT AWRER Fas T3

(a) doIRF (b) St (c) T=at@r

NG (a) | 2OES | Pl ARGRER T LRI QNPT (2 |

G TR TAE AT 2@ AW WA @ OEANGT A qR SIEF NP A AfSro 27 ©f 24-
[RUET'12-13]

(d) @ ¢ sr7stat

[BUET'12-13]
d) o7t

(a) % Sl7[@
AL (d) |
e @ W @R TG AMRIR SArFeT?
(@) NH,CI(s) = NH3(g) + HCl(g)

(c) C12H32041(s) = C12H22041(aq)

Agie (b) | NH4Cl(aq) = NHF (aq) + Cl~(aq)
TG AR [FTT 8 TAMTR qF2 (wfe T9gR [REe 6 |

' - WRITTEN - )

25°C S @™ NO, N0, &7 A2 f{ferat @ N, 05 Teoiy s f[{feraifog w<g™m NO € N,0; @9
(1T Yt TR 0,605 GR 0,390 | ST Biesi Seeies [fFada e v92

(b) “FoA=E i@l (c) fesiz o
[BUET'11-12]

(b) NH4Cl(aq) = NHf (aq) + Cl™(aq)

(d) CaCO5(s) = Ca?*(g) + CO%~(g)

[BUTEX 23-24]
FAAGETE NO + NO, = N,04
t=0 C C =
t=eq
2RO, x = 0.390
Q] ¢ —x = 0.605 = c=0.995
o (B e A = 1.6

0.390
Kp = PNjos  _ 1.6
0.605__ —

- — 0.605
PNOXPNOZ 1.6 NS 1.6 xP P

2A = Y + 2Z A9 S@lt @3 [ weafde =01 5 dm? @rwerra @36« 4 mol Rew A fiw
R v T2 A0RFT 1 mol A T At | R srpess o7 [BUTEX 22-23]
AN 24 = Y + 27

C—X C—X X

xP _ 17048
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4 - -

4 — 2x X 2X
aquACS, 4 —2x =1

=>2x =3
~ x = 1.5mol
2
o w6
w ko= = 5@)25 =27

03. o7 ©olle (AT TR N, 8 H, @7 gvu@r 8 [ferae Amos K, [ w91
N, (g) + 3H2(g) = 2NH3(g) [N2] [H2] [NH3] Initial: 0.2 0.2_Equilibrium: __0.0450

[BUET 21-22]

ng Nz(g) + 3H2 (g) = 2NH3
Initial: 0.2 0.2

Equilibrium: 0.2-x 0.2-3x 2X
auNce, 2x = 0.0450
~ x = 0.0225M
2 2
ke = [NH;]2 (0.0450) — 4.904

T IN,] [H,]3 T (0.2-0.0225)(0.2—3%0.0225)3

04. A, (g) + B, (g) 2 2AB (g) [fewifd 2L wrerTa it sy T =31 [iwww ewece A, 97 @epRYt
3. By AF CIEPRA 2 GR SIRFA TLATR PR 3.12; K, and K, @7 N 77 v
[BUTEX'21-22]
TS Az (8) + B, (g) 2 2AB (g)
t=0 22 0
t=eq2—-—x 2—-x 2x
TS, 2x = 3.12 = x = 1.56 mol

o [Ay] = 2‘;'56 = 0.22M; [B,] = 2‘;'56 = 0.22M; [AB] = % = 1.56M
2 2
AR =—2l 156 _ 5034

T [A,]x[B,] ~ 0.22x0.22
~ An = 0;K, = K. =50.28

05. 30°C SINI@ ¥R 1 atm 51T A, B, 47 20% Reaifers 27; v+t 7t faed <=1 27 iz [Rfems e =
e 2@ o sifdfes o [RuEd 91 [BUTEX'21-22]
Y A,B, 2 2AB,
t=0 1 -t=eq2—-a2a

X X
a=-=>a=-<
C 1
S A =X
~totalmole=1—a+2a=1+a«a
20 \2

Kp = (5a) *P* _ aa?p

(Fabe 1

G« o = 0.2;p = latm

_4x(02)2x1 1

~ k =
p 1-0.22 6

atm
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2
ot fagel 11 2, = = T2 5 1 — o = 48a? = 4902 = 12 a =~ = 14.287%(< 20%)

- et o weawe 2@
06, G0 FIGIET 35% CO, - 65% CO 7 fmd JIZT I 700°C @ IoEE Oist e @ Toia fawt Ao

o of fAefa 901 [1eT &MTR: Fe(s) + CO,(g) = Fe (s) + CO (g); K = 1.43] [BUET' 20-21]
R CF FE(S) + COz(g) = Fe(s) + CO(g)
35% 65%
PCOZ =0.35%xP
Pco = 0.65 X P
. — Pco _ 065 _
~Qp = Peo, 035 1.86(> K)

- faf@= “Poiemce A, T Wf1o! e T
07. A, (g)+ 3B, (g) 2 2AB; (g) ®oitam Rfefo 5L Wee “At@ S™F F¢F, 450°C @™ 52
AVER 8.5 AB; A i1 K, R 39, @I A ¢ B G ke oYyl I 7 6 11
[BUTEX' 20-21]
AL @A, A € B (o139 TAGE N 8 H
eve fafemf N, (g) + 3H, (g) @ 2NH; (g)

t=0 1 3 0
t=eq 1-x 3-3x 2xX
ST,
2x = =2 = 2% o ¥ = 0.25 @R AT, V = 5L
14+3 17
[NH;3]? (Z—X)Z 4x0.252 %52
~Ke = 3= v = : = 0.7316(molL_1)_2 = 0.7316L2mol 2

TOINGI(Hp2 (ﬂ,;")x(g';,ﬁf T 27x(1-025)*

@A, T = 450°C = 723K
~ Kp = K¢(RT)™2 = 0.7316 X (0.0821 x 723)~2 = 2.076 X 10~ *atm™2
- UK, = 2.076 x 10~*atm™2
08. 1L WASER G5 2@ I4F 0.1mol PCl5 (& TGS T T, FURNEER (1B 5ot 2F 4. 38 x 10°Nm 2

SIANE! T = 450K @ VLT K, 47 I 7 v [BUET'19-20]
A3

PCIs 2 PCl; + Cl,

t=0 0.1 0 0

t=eq 0.1-x X X

(B T =0.1 - X + X + X = (0.1+ X) SN, PV = nRT = n = L¥ = #3805 44567101

RT = 8.314x450

*$Ie, 0.1 +x = 0.11707 = x = 0.01707

0.08293 —
Ppcl. = x 4.38 x 105 Nm~2
5 0.11707
0.01707 —
Ppcl. = x 4.38 x 10° Nm~2
3 0.11707
_0.01707

X 4.38 X 10° Nm~2

Clz = 911707

Kp = 2PclaXPelz _ 13145 70 Nm~2 = 0.129738 atm

Ppcig

09. A, + B, = 2AB RRFIN W 3T K, TA AB = A, +, B, R 7w &7 w2
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[KUET'19-20]

2
A A, + B, = 2AB Rfewa e K, = [A“?z][B]
2 2

1 1 1 1
_1 1 . r _ [A1Zx[B,]2 _ ([A;]x[B,]\z _ 1)\ _ 1
AB =1 A, +3B, ; R smg, K, = Berxl - (1B _(Kp) = 4 (Ans.)

10. PCl; + Cl, = PCls fafeaifoq & 230°C Stoiay K 99 N9 491 I PCl;8 Cl, 99 ATOFBF 0.5
mol 3T @ 5 L wrews «3fe #iita fRferat <Ot =¥, o @ e g S4fge Samaesflm
G eyt ety +401 [RUET'19-20]
s PCl; 4+ Cl, = PClg

t=0 lmol lmol -
2 2

S = == 2 4 49x% — 49x = 5x = 49x? — 54x + 2 =0

EEEE
5 5
= x = 0.78 (ARV(I97 W), 0.32
s mpgy, =5 — 0.32 = 0.18 mol; ngy, = — 0.32 = 0.18 mol; np¢y, = 0.32 mol

11. 25°C SIN@T @3 20.0 atm Bt fex f[Rfwfoce AURER @6 @ET 16% NH; AT 1 OF S[97T @
Rfea £, @7 3= TN, +2H, 2 NH; [BUTEX'19-20]
TS N, + SH, 2 NH;
t=0 1 3 -
t=eq 1-x 3(1-x) 2x
GG (& = 1 - x + 3 - 3X + 2X = 4-2X,

AT, 2 =0.16 = x = 0.275862 mol; Py, =

4-2x
2x
4—-2x
f K= PNH;  _ 3.2

p 1 B VE2xV12.63

P,%,ZXPI?IZ
12, JOIE G FOAS TN G0 FRRCA ALY A |
FEE 2 e
GFE QG 0.244M FBE GIF (O T | 25°C OANAR FYFT AT TTE 0 0.113M ¢ AT 7@
(a) RieFre @R Beotiom =07 orts |
(b) RRferaifon v fm =2
(c) *IoFA TS Tl FLIE LI IS 22 [BUET'18-19]
LS (a)

1-x 3-3x
XP=42atm; Py, =
4-2x 2 4-2x

XP =

12.6atm; Pyy, = X P = 3.2atm

= 0.035atm™1! (4ns.)
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CHZOH CHO
| |
C=0 H-C-OH
| |
HO-C-H —— HO-C-H
| |
H-C-OH H-C-OH
| |
H-C‘-OH H-C-OH
|
CH,OH CH,OH
(Fructose) (Glucose)

(b) TEE 2 ow
0

t =0(M) 0.244

t =eq (M) 0.244 - x X
*STS, 0.244 - x = 0.113= x = 0.244 - 0.113 = 0.131 mol
* 28141593

T 0244—x  0.113

0.244-0.113 _

13. 1.6g N0, 27°C M@y =iz [t w<g@ 760mm Bt 500 mL TS Wdel I N, 0, 99

farem @33 i 71 [BUTEX'18-19]
AYE N,0, = 2NO,
t =0 0.0174 0
t =eq 0.0174-x 2X
N,04 =5 = 0.0174mol Total mol = % = ﬁ = 0.0203mol

0.0174 —x + 2x = 0.0203 = x = 0.0203 — 0.0174 = 2.9 x 1073
-3 0
facare e = 22210 X100% _ 16 6704 (Ans.)

0.0174
14, PR G T REFAW An - -7, F© & EEPER SPEEE K, @F T K, 47 0T @ioed
(A? @S 9}, R = 0.0821 L atm mol~1 K1, [BUET'14-15]

SIS SR B, K = K(RT)A™ = (RT)A" = (32) = R T2 =8=R-T=8=64

=T =-—2_=7795371K = 506.537°C
0.0821
15. 25°C SNi@¥, N,0, 2 2NO, [fEFHfors, N,0, @R NO, 9T T Bt% IS 0.75 atm 8 0.25
atm RfFAla K, © K, 99 W7 F© A [CUET'13-14]

T8 Pyo, = 0.25 atm
PN204_ = 0.75 atm

_ (Pno,)’ _ (0252

K
P~ "Pn,0, 0.75

= 8.33 x 10" 2atm;

=2
Kp = Kc(RT)A = Ke = —2_ = 33340° _ 345 10-3 moldm -3

" (RT)An ~ 0.0821x298
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16.

17.

18.

19.

20.

21,
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4.05 mol ZYITHE IR 4.65 mol WRICH 444°C SHN@T 1 L FITH @0 O W 6.75 mol HI By

) Rferfde oe<e K, 8 K. w91 [RUET'12-13]
e Hy(g) +  I(g) = 2HI(g)
t=0 4.05 4,65 0 mole
t = eq (4.05-x) (4.65-x) 2x mole
*$ICS, 2x = 6.75 = X = 3.375 mol
_ I _ o7y

c — [HZ][IZ] - (4—.05:/3.375))((4-.65:/3.375)

K. = 52.94

K, = K (RT)A" = 52.94 x (RT)° . K, = 52.94
25°C THOW G IPRA N, 0, 18.5% Reafers =1 o Rearewr= &0 K, @7 77 fefa )

o1 _ 4a’p _ 4x(0.185)%x1 _
AN k, = o = 1157 = 0.14175 atm

PCl; + Cl, = PCl; RfFafoq &5 230°C Sroiw@m K, @3 W9 491 3@ PCl; € Cl, 97 Ato67 0.50
I F¢a AT 5.0 liter TSR 2@ AL 2, ©F @ SHNAT Ffeed SAMASTER Ta F?

[RUET'11-12]
JEEs PCl; + Cl, = PClg

t=0 Imol  mol -
2 2
(o 1o, 1.
=eq —X J—X X
ke =1 = > T+ 49x% — 49x = 5x > 49x% — 54x + 5 =0

- ﬁ = 5 %+x2—x

5
= x = 0.78 (ARICI19T W), 0.32
s mpgy, =5 — 0.32 = 0.18 mol; ngy, = — 0.32 = 0.18 mol; np¢y, = 0.32 mol
700 K SIS@® 8 20 atm BT N, (g) + 3H,(g) = 2NH;(g) Rfefos ssu_aw 21% N,, 16% NH;
e o Rfefa K, 8 K, 7w w9 [RUET'10-11, 03-04, 05-06]
AALHe N, = 21%, NHz = 16%, H, = 100 - (16 +21) = 63%

63 16 21
~ Py, = Too % 20 = 12.6atm, Pyy, = Too X 20 = 3.2atm; Py, = T00 X 20 = 4.2atm
Kp = (PNHS)Z - 3.2%

— —3,00—2
= Pax(Pa) T 12x1268 1.2188 x 10~ °atm™“ (Ans.)

_ An . _ Ky 12188x1073 2 9
Kp = Kc(RT)*" = K¢ = by = oo = 4.0255 Pmol
600°C T feon R K. @9 W 61.7 7 K, 99 T 797 [BUTEX'10-11]

TS SO, +0, 2 SO

= Kp = K (RT)A™ = 61.7 x (0.0821 x 873)‘§atm-1 = 7.288 (Ans.)
444°C SAN@R 8.1 . Q2miese 9.3 . for. wcfers ke e 13.5 f. &1, QQEieew aEeRe

(HI) 053t 031 @2 seway [fernifba et Ffw w31 [RUET'09-10]
REINICH Hy(g) + I,(g <2 2HI(g)

t=0 (v) 8.1 9.3 0

t=eq(v) 81-x 9.3 - x 2X

n
c=;:n=ch
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22,

23.

24,

25,

26.

@l AL A n K v
*$IACS, 2x = 13.5 = x = 6.75

_[HI (13.5)2
T T [H,)[,] T (8.1-6.75)(9.3—-6.75)

An = 0 36 AT AT ToF oq 56 71

TIEAIREGEH GaHRCeA RErems fwames N, 04 (g) 2 2 NO, (g) MWRER 25°C Siv=@y *uf 7ioa
e B A Py, 0, = 0.69 atm &R P, = 0.31 atm (a) ULHIT K, € K, 4R (b) 9 Oi@m
TIRAREE GErERed Ruem wat [y 11 [BUET'08-09]
I8 N2 04 (g) @ 2 NO, (g)

_ Po, _(0.31)?

= 52.94

K, = = tm = 0.139at
P~ Pvo, 069 0 atm
_ An _ 0139molL™! -3 -1 _4a’P _ K,  4a® 1-o® _ 4P
Kp = Ke(RT)™" = K = o e = 5:69 X 107 molL™! K = =7 = 2 = = = <
1 _ 4P 1 _ 4x(0.69+0.31) _ L
>a=t 1o =—"""""+1>a=01834 - «a=1834%
(i) TR APRYT *1SelE Frz |
YIS
() Tl sl (%) eoRCE PfsRel
QIEICIEREI (q) Tom 70 Forrel

(i) 25°C SN FAWIFT N, 0, 99 [E@EET e N, 0, 97 T 55t 0.75 atm. R [fesafde
K, =8.33 x 1072 atm Rf&f67 K. 4R NO, 93 @<= st fefa w111

S
) _ (Pno )2 _ _ = _ _
N0, @ 2NOy; Ky =% = Pyo, = Ky X o, = V833 x 102 x 0.75 = 0.25atm K, =
-2
K (RT)A" = K, = —2_ = _833X10 "~ _ 3 405 % 10-3molL"?

T (RT)An T (0.0821x298)1
500°C SI*N@ H, I3 N, Rfewat 3cq NH; ot 1 Rfeifba K. = 6.0 x 10750 K, 477 ¥©
A? [CUET'08-09]
TNGEs N, + 3Hp - 2NH3 Kp = K(RT)A™ = 6 x 1072 x (0.0821 x 773)2(atm) ™% = 1.4897 X
10~5(atm)~?2 (Ans.)
25°C SIAT@ 8 1 atm Bt 18.5% N, 0, RAETS 2@ NO, 21 & S#=@T 8 0.5 atm BT N, 0, 47
Rogtew @ © 2@ [BUET'07-08]

40?p _ 4%(0.185)%x1

LTS N0y = 2NO, K = 127 == 2= = 01418 atm
3T ¥,
_ 4d3p, _ 4AX04X0.5 1-af 2 12 . _ _
kp =" 201418 = =20 = o = e 2 @ = ouas T 1 02 = 0.2573 =25.73%
(a) s RfeewEs ovta K, 8 K, 97 74 g 391 [RUET'07-08]

(1) N2 + 3H, = 2NH3
(i) PCl; = PCl; + Cl,

(b) 4.05 mol ICGITE G2 4.65 mol G 444°C SFN@F 1 L FICH (A2 ©7 M 6.75 mol HI
TSN RAH, + I, = 2HI Rfwafba 7 &3¢ K, ¢ K fAf 3=
AT (a) (l) N2 + 3H2 = 2NH3

An=2—(3+1)=—2-‘-Kp=KcX(RT)An=>K10:(IFTC)2
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(ii)PCls = PCly + Clp;An = 2 — 1 = 1= K, = K. X (RT)
) H, + I, = 2HI

t=0 4.05 4,65 0
t=eq 4.05-x 4.65X 2X
*SIATS, 2x = 6.75; X = 3.375

K. = 6.75%
€ 7 (4.05-3.375)(4.65—3.375)

~ Ko = Kp = 52.94[An = 0] (Ans.)
27. G 4.0L *I 1.0 mol TZGITSTH BT IR 3.0 mol JIMGITEH VTR et Twe T4t T3 1 I NIETEAR
25% SICIfAICe Feefa® 28 ©@@ N, + 3H, = 2NH; SPIE K, @F Wi Ay 34
[BUET' 06-07, BUTEX' 07-08]

=52.94

ng N2 + 3H2 = 2NH3
Initial: 1 3 0
Equilibrium: 1 -0.25 3(1-0.25) 2 X 0.25

(0.5)2

K. = 4/ .468mol~2dm®
3

(2.25) y 0.75

4 4
28, 25°C SIAN@I @ 1 atm Bt PCl5 80% fRTAf&r® =@ PCI; 8 C1, T IR PCI; @R Cl, 97 &Pz
54, K, 8 K, fadt = [RUET'06-07]
SEEs PClg — PCI;  +  Cly
t=0 1 0 0
t=eq 1-0.8 0.8 0.8

PCI; @3 @M Bi% = — %8 % 1atm = 0.44atm
02+0.8+0.8

Cl, 9% SIef*F b5 = — 2 x 1atm = 0.44atm;
0.2+0.8+0.8
0.2

= ——— X latm = 0.11 atm
0.2+0.8+0.8

PC]S ” ” ”

_ 0.44X0.44

“ Kp = 0.11

atm = 1.7424 atm

Kp = K(RT)A" = Ko =2 =712 x 1072 M
29. 30°C ©II@CS (e Rferfbe 0 &3 (K,) 2.9 x 1072 atm XA Rty Reares wa {57,

T4 Y fees o ot 1.15 atm | [KUET' 04-05, CUET' 04-05]
IS SO,Cl, — SO, + Cl,

t=0 1 0 0

t=eq 1—a «a a

@ @ =1+«

1
r0ess D A= 0.1568 (Ans.)

30. SRl 3 R FA1 30°C AN @ 31.5 atm Y B 15.6% PCI; Refere =11 T Rame K,
a9 T T s [CUET' 03-04]
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31

32

33.

34,

35.

36.

37.

e o7 feran Sq@s e wrewran fve 1w @ et e 2 @ s Sefge Rimeets e
SR A AT |
PCls = PCl; + Cl,

o?p (0.156)?x31.5
Kp = =

=1 = 1-(01%6)2 = (0.786atm

TfEF STt N, 05 RAfere 2@ N0, 32 0, U B 1 LT 6 sec 4T NO, GF IO 3.0 X
1073 molL™! & =i eizea ffera 27 T 2 [BUTEX' 20-21]

-3
SIS 2N,05 — 4NO, + 0,; farr®, 102l = 20 _ 55 19451
-3

fferafba 7w = 290020 = 1, 290 _ 4 95 % 10-*Ms~!
327°C SR HI 47 Rerem 29 — 4 = kcE; @4 k= 4 x 1076 litre mole™". IGASAT o1ca
AfS GFE Ok afS cm3 WS FoerE O [Raifers 2w ? [KUET' 19-20]
TgeaTEe Wefbe i, 2HI(g) - Hy(g) + Ip(g) HI €9 &1,PV = nRT

Do r s c=—1 _M=00203M

Vv RT 0.0821x%x600

-9

HE @@ fmem ww, - S = keE = 4x 1076 x (0.0203)2Ms ! = 1 Mol
1.648x1072x6.023x10%° molecule

. =9.924 x 10! molecule(cm3)~1s~?!
1000cm? X1s

afe ETee 8 dfe cm® WIRrSeT 9,924 x 101! 6 &9 feaifers 263 |
e SfEwEEE A e Aedd o [ $@ 1 4NH; (8) + 50, (8) = 4NO (g) +
6H,0 (g) 7 TS WA 0.2 mol~14 FF R[ieeat sae=r [fFafa g7 wfiewd e @k H,0

(g) Sesivew =1 fAdfy <11 [BUET' 17-18]
o By _1d[NH3] _ 1d[0,] _ 1d[NO] _ 1d[H,0]

s ffepara 2w e, 4 dt = 5 dt 4 dt 6 dt

__1d[NHg] _ 024 _ 1d[H,0] _ 0.24 d[H,0] _ 0.24x6 _ _1.-1

AECS, - = . - . =5 = 4 = .5 = 0.36 molL™*s

H, + Br, = 2HBr Rl @3 0.250L #i1ta 77§ Fa =1 0.01s @ Br, @9 2w Afqae -

0.001 mol T Rfwnftr 2= fda T2 [BUET' 14-15]
o _ _dBry] _ ( =-0001 Y\ _ —1.-1

T4 [RfGata 29, r = = (0.250><0.01) = 0.4 molL™ s

AT PR 9t REFTT 9 2.2 x 107° mol dm3s~H{f&wFafoq 29 &35 1.1 x 1074571

arfes sgw Risbee [Rfdraes wat 32 [BUET' 03-04]
o dx 2.2x107° -

SIS W @i, - = KC= € = 7= = 0.2moldm ™ (Ans.)

2BIRY AECIR0eT &I CuS0, 99 T4 @ F4 A 15.0 sec @ 1.5 x 10~* mol/dm3 ST

e =) giafen Seeimere « R[isss 7= fda w20 [KUET'03-04]

AL ATF@ ALY 0® i &30, 2CuS0,4 + 4KI - Cuyl, + 2K,S04 + 1,

-
Ao =9, r = % = 1'5?—;0 moldm ~3s7! = 1 x 10"°moldm~3s~! (Ans. )

2C4_H10 s 702 i 2C4H203 + 8H20
ZSOZ Tr 02 — 2803
Cr,03 + 3CO0 — 2Cr + 3CO,

Toifate et 8 @G @ S piE ere | [BUET 22-23]
RALIEICH
3T RfGBa e,
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2X98

[ 0fy, — 0,
A.E. (2x98)+ (7x32) X 100% = 57.64%
37 f[fefd CFq,

2x80
A.E= (x64)+32 X 100% = 100%
2X52
A E = (2x52+48)+ (3x28) X 100 = 44.067%

- QT TAfeT @S i > i > iii
38, GIEGIRs 7S for for ~mfe el sl (2t forem w=1 I’
(i) wfgeos AfeFa 4igs FIR: Ti0, + 2Mg — Ti + 2MgO
(if) SIECPR ofee @R Tio, - Ti + 0,
Fifere Tesim [RiGas g w&ifss TofFfen el 2T F@ Toad @ ~rafefs fama [y 52
[Ti = 47.88 and Mg = 24.3] [BUET'18-19]
ILFS (i) AE = 47.89 X 100% = 37.2665%

47.88+2%(24.3+16)

(i) %AE = % x 100% = 59.93% - (ii) 72 “&f® SfkFeg fawe

39, Green Chemistry 93 & &% F? GF {65 Ffowen S@d 4 [RUET'17-18]
AL Green Chemistry 97 & o7 TCEAI- T=ofE Ffowd Ie65 M IAWI T I T € Toed
A AF oMl TeRE 4 |
qfose:

>. foigy i <oy Berim (14 =0 @ “mfe R

2. -5 e ¢ -5 ey AR A rafe TR

o, i gaze aee ¢ AT Mg M ¢ Prew 2

8. JRTHIT AR(SCS PTON 19 ¢ TAGOF A |

€. T A4 AR o TeiR g aferg Tz wi Teoim Jfm FAce 2
40. 2H,S + Heat — 2H,(g) + S2(g) TURER @ fte ARIS 2 (TIT /) ?

[BUET 22-23]

(i) Sromal el (ii) 511 rerc
(i) S % FACA (iv) H,S Q1% 52
(V) S S-S A6
AL
(1) @I (DRI ) () T (Ang,ppcrane) < ANgproquen)
(iii) TN (iv) Tty
(v) ©lit
41. e i RiGaEme: ATREE si# I 6 VAT e o e [ e Seetime =
YA I AfFTST @ I FA [BUET 20-21]

(1) CaO(s) + COy (g) = CaCO3 (s)
(ii) 3Fe(s) + 4H50(g) = Fe304( s) + 4Ha( g)
Y8 (i) Nreactant > Nproduct (W) (ii) Nreactant = Nproduct + (m
. BRAM FAE |
-, DITAR (I &orq (721
42, (a) R RGN doRF (SFI6P) Q@ FAC 6 qG?
(b) fFEffReefe Ft @ [fFar e awgm S Ritmelr afsfaw e [BUET'14-15]
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(1) C (graphite) +02( g) — 002( g) AH = —-395kJ
(i) Hy (g) +1; (s) — 2HI(g); AH = +52 kJ

I3 (a) R Fieaa =fe go1 a1 gfm <7 T Rieae 29 0@ g T 2
AL (b) i) Sreesm [ i) o= e

A (i) BIeod o1 (13 1 Sio@l AT ARG I WiE A AR |

(ii) BIC° 2O (72 | SNIEl ATIE AWRY! T WeF JF AW |

y) e 27 e 9s @?
(¥) molLs™? (¥) molL=1s™1 () Lmol~'s~1 (%) molL™1s

Q) aA + dD = mM ffeae @@ == -

(®)isii (®) i @ iii (*) ii 8 iii (9) 1, ii 8 iii

©) NO(g) + 03(g) — NO,(g) + 0, (g) [RfeFaifba wferad =& 10 kjmol ! e RfeFat aa=fa
—200 KJmol~! T& RoAfend Rz Fferaet =& T kjmol 1 2?2
(&) 210 () 190 (7 220 (@) 180

8) stomia I e fRferaa 29 i A e
i, 90 7R I A

i, sfoxife T T

iii. A@ad =& g™ =

e S Afw?

(®)i8ii (¥) i @ iii (o) ii @ iii (9) i, ii @ iii

¢) 9 KMnO0,, 4R SR «fte g3eir fHog [ @b ot geke Rew dw 362
(F) MnOj; () Mn2* () Cro2- @) K+

b) AR C3fs—
i. fafwa s = 1
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i, TOAMS (A oIyl
iii, 2ok 2o [BF F@
e e Adw?

(®)iwii (®) i @ iii (o) ii @ iii (9) i, ii @ iii

Q) A + B = C + D; [Afwxifore D @9 wawial Qe Ak @l e giarefts 2@?

() T (*) 37 A= (o) AT (]) I (712

v) fse @i f[feraw sieis gok qwR?

(F) N,04(g) = 2NO,(g) () Hy(g) + 1,(g) = 2HI(g)

(%) CO(g) + H,0(g) = CO, + H,(g) (9) 3Fe(s) + 4H,0(g) = Fe;04(s) + 4H,(g)

5) A, (8) + 3B, (8) = 2AB;3(g); AH = —ve; T Y 92 i v -
i, BI%f AT SeAma Jfa A

ii, SINEl AL TeAM Y A

iii, @SR Q@ T e 29 3w =i

e e Aw?

(®)isii (¥) ii 8 iii (o) i 8 iii (9) i, ii @ iii

30) 250, (g) + 0, (g) — 2505 (g); «2 Rfwam-
i. Pt 2ORT RO IJT© =

ii. As,0; 2T 9 REIR FI5 @

iii. Cr,0; ACAF SEEF RO IS IR
e @t fw?

(®)iwii (®) i@ iii () ii 8 iii (9) i, ii @ iii

53) Fe(s) + 4H,0(steam) = Fe304(s) + 4H, (g); RfelBee K, € K, 43 g 74 {62
() Kp = K(RT) ™2 () Kp = K. () Kp = K(RT)™! (@) @6 77

5%) 30°C ©IAN@! @ 1.5 atm BCA 15.6% PCls e x| T Raen kK, 47 I $7
(®) 3.7 x 10~ 2atm (¥) 3.7 x 10" 3atm (o) 2.5 x 10~ 3atm (9) 3.5 x 10~%atm

»0) @B A + 2B — P fiferaa wfée Ffwaqt Foit s

(F) —d[A]/dt = k[A][B] (%) —d[B]/dt = k[A][B]?
(*) d[P]/dt = k[P]* (%) d[P]/dt = k[A]*[B]*
38) CO(g) + 2H,(g) = CH3OH(g); RfwaI K, @9 <= == -

(¥) K, = K. (RT)™? @) K, = K.(RT)™> (MK, =K. () K, = K,(RT)?
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s¢) @3 @A K, = 4.0 x 107, R = 0.09L atm mol ~' K~! @& An = 2 T 1000K ¢S K, T
T?
() 324 () 32.4 (?) 3.24 (q) 3.54

STereAe oy

| 5 SIN@T Gk 1.7 atm BT ABs [RCAIfers 20 AB; @ B, o 331 & f&fewa 50k]/mol ©1%
iif® 2 @32 K, 97 W9 2 x 10~ 3mol/L

(<) 1 fermt sEfs o

() K, @F T A7 I SN 20O A A @92

(o) Teited [T AR T F SIANL, Biol @ TANAR 2O Sl I 1

() Tmreitee fAferama TR it 929 I REem Nae 99 @@ 991

Q1 25°C SNl 8 1.5 atm BIt?l “It@ TAE® PCl, G 80% 2Me AGIAE! St Sein feaifers =3 |
PCls(g) = PCl3 + Cl, — ©I%

(®) 4= = 2

() PRt = [ 2 HCl IJ37° = @2

() TR Rfermm K, oot St

(®) TR ARt oot corte RGBT Boig vt @ S 2o It T |

O
- 7h-R:
A,(g) +B,(g) = AB(g)12g ) C2(g) + 3D2(g)
A, @R B, 445°C T@® 4l 2& = 2CD3(g) + ©17 Fe &9, 400 — 500°C

AF ©T A = 1; B = 127

(¥) QA eI FICF T2

() Cl 99 ©fYR FNTFS! F (AT T (F?

() TR i-> @ RiEBa K, = 1. 64; SIVRFR AB @F TNl oot I

(%) TRAET U} 9T AT TLAE CF0 SN 8 BT o Aoy — ot v
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