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Question Type-01: RIS faferar @ f‘ﬂﬂ @RI

< Concept:

AN __ ifvye AT (IIT (17X RIS S 1 G ©qx100%
> o N AJE = Y T ATRA 1T FTRlTE HTFS SR AR

_ B
> EFﬂEmr'_c:;ﬁ:Ewm

> oY AT I© @fF /B Factor ¥© 3, aaa< [RfEwit oo bt~ 9= |

CIRGIA b fo o o1afe o siofis it fes w4t a1 [BUET'18-19)
(i) wiEses Afera «Iga I979: Tio, + 2Mg - Ti + 2Mg0

(i) SIFfCPe ©fGR RTeEe: Tio, - Ti + 0,

TS TAH i *RmE 1 Boiffen gl 5927 3 SoEm @ oo e Ay =

[Ti = 47.88 and Mg = 24.3]

JAAHI|: (1) Atom economy = 47.80 X 100% = 37.2665%

47.88 +2 x (24.3+16)

47.898

(ii) Atom economy = ———— X 100% = 59.93% - (ii) 72 *I&f® SfiFes famm |

02. Green Chemistry @< Y7 =75 S1? @9 #{165 Afowre Srard 53 [RUET'17-18]

TRYH: Green Chemistry @3 &7 7797 Te7l- T ofy wfoaa TG nid T8 291 903 797 6 Sxoey AR
T S THI[A T4

AfSqT=:

. fereoi Rifermra 3w Bevim iy =1 @ 2151 929

2. O[T Ao 8 751 H< 9e7 738 v *mfe w9z

o. g Tage uie @ 2R e Farem @ e 73

8. T “RfSTe Fow 4io 8 Tomres A |

Concept:

fRiera 31 ©eoitae Tt oifiqey
e 2 = & /IS FHNO T RS 7Ny

TaTCaT e fRfeaaes St 2T i1 iR S @ st (—) e

T L BATTE et % o0 1 O < d Wit (+) o)
44, 'ﬂﬁiﬁifﬁmﬁﬁﬁm‘:x}{+ff—* mM + nN

g3 [feraa Risrarzg =_1_ﬂ%1=_i AlYI _ 1 aM] _ 1 A[N]

X A y At m = At n" At

At IR Y- X 97 TI0@ig «if ey = A[X]; Y @31 T1ais AR{ST = A[Y]
M &3 TIal Sifaasy = A[M]; N @3 gqui@rq #fsqsq = A[N]




MCQ

01. 2A+B - CREFIM C 90T 71 2.2 X 10~ molL~! min-! zze ~ T gz a1 o7 [KUET'18-19]

-3
(a) 2.2x 10 (b) 1.0 x 10-3 (c) 1.1 x 103 (d) 2 4% 10™* (e) 44 x 1073

dd _ _din
TR € g0 =~ = 22%x 103 =M _ 55 % 103 x 2 = 4.4 x 10~

02. A =2B ﬁmﬁaw “A” @R erifS 2o ahen R A “B” (TS 6T A THARRS e Al
(2) —M e (b) -5 = 220 [Ans: ¢] [KUET'17-18]
d[A] 1 dFIlE‘L: 2 de -
(c) — die] (d) — d[‘"‘] — diB] e) _E[.‘_a‘.]. d[B]
dt 4 dt FrT (e T
03. AGRBYT RfiFaea arefba eifess vt 0.20 moldm=? | Ritaia eikfes *fea 2@ 1.6 10-4muldm-3s-1
Tt sifee TR Rt =1 [KUET’15-16]
(a) 4.0 X 10~*dm*mol 151 (b) 8.0 X 10~6dm3mol s~
(c) 4.0 X 1073dm®mol—25~1 (d) 8.0 x 10~dm®mol~2s™1
(e) 1.6 X 10~ *dm3*mol~1s1
TN (a); Wﬁﬁ, = Kk[A][B]; k= 1::13; dm3mol1s~! = 4.0 X 10~3dm®mol1s
M. A - xRfEmivg ﬁfmna ’-'-:'Fi - [Ans: b] [RUET*11-12]

(a) dd;: and E (b) —y a nd '-é—i: (c) — and —t (d) ﬁ and # (e) None

05. ¥ et N,0. Rrzifére TR NO, ¥z 0, 57T By 6 | T 6 sec #d NO, = T3t 3.0 X 10~>mol L™
3% 2 oA RiETR TR To T2 [BUTEX’20-21]

d[NO 03 —~ -
FAYA: 2N, 05 — 4NO, + 0,; ehsprs, 28 = 22 = 5 x 10~*Ms ™!

: — 1___'1[”“11 _ 1, 3%x107% _ ~4 Ms™1
..ﬁr@mqm_4 =X 1di5><10
H!

06. 327°C @™ HI @3 REes /9 ——~ = kCZ;; IR k = 4 x 1076 litre. mole™1.sec™! | IFI &
51CA 2ifS eTare @3 &fe cm? Wﬁmﬂ oy fRifem 232 [KUET'19-20]
FAY: 2HI(g) — Ha(g) + 12(8)

P=1atm,T= 327+ 273 = 600K

P 1 _
PV = nRT = .\-I" = E]: = CH] 0.0821%600 = 0.0203M

_4Cur _ — 0~6 % (0.0203)2 = 1.648 X 10~ °mole L™ 1s™1
- HI @7 Rrarem 74, — 2 = kCfy = 4% 107° X ( ) mole L™ s~

- -9 —_ -
__ 1.648x10"?mole _ 1.648x10 :-:s 02x10%3 = 9.924 x 10 molecule (u:m3) 1-1
o 1Lx1s 1000cm3x1s

-, 2% TS @ 2ife cm® TS 9.924 X 1011 {5 g Rrafers ==

07, SR ST e e e Sl R v [BUET'17-18]
4NH, (g) + 50 (g) = 4NO(g) + 6H20(g)
T TErs Syt 0.24 moll™!s™ TR R Taa Rigmive g3 Afiwq9i 74 932 H,0(g) S

Tz [
sty FfEmfes 4NHs(g) + 502(g) = 4NO(g) + 6H,0(g)

=1 ﬂ[NH:;] -1 A[0;] _ 1 A[NO] _

1 A[H,0]
s T wareade R 9= — A ek T

At
—ﬂ[NH ] A[H20] _
mentee —,— = 024, =3~

-1 ﬂ[HH;] 3 a{qu] n[qu]

vrﬁﬁmvtmﬂﬁ =<

(5 ‘“"”3]) =2 0.24 = 0.36 molL"!s™" (Ans.)




&Y

H, + Br, = 2HBr Rf&Fa «sf 0.250 L iite 71§ <1 =11 0.01 5 @ Br, 97 SR #7964 -0.001 mo
= Rienite 2= a1 [BUET’14-15)
L ___d_E= _EE— __ =0.001 -1 _ —1
AT r = = ™ —— Ms™' =0.4Ms™" (Ans.)
09. &ifEs g ulb f[feFaR 29 2.2 x 1075 mol dm™2 s~ f[fFaba 29 <9 1.1 x107* s~ AT Sy
RfFmftrs Risrams wmm w2 [BUET’03-04)
A S1 S, Z—J:' = KC [ 93T, % =22x105moldm=3 s~ @qe K = 1.1 x10™% s7]

_22x1075% -3
= T1x1o=: — 0-2 mol dm™ (Ans.)

10. BN SEIeRes Fatd CuS0s b9 B4 @t T4l T 15.0 sec @ 1.5x107* mol/dm® SITHIRE e =)
e Seeimeg @ [t g FHda s [KUET’03-04]
W: 2CUSD4 + 4Kl - CUZIZ + 2K2504 + lz

iR = I'Ei?ﬂ moldm~3s~! = 1 X 10~ >moldm™3s~1 (Ans.)
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r#/

¢ ©I ET A

- &1 ~AH
» InKp = —— 43T W3, log Kp = = gomres + 89S

R = S4SIN 513197 4699 = 8.314 Jmol -1k~

T = “’Y S
> InKy, T T Erfbna v = 22 a3 log Ky 9 T~ G Bref = -
> O Bret R &, AH = (—)ve 932 15 IgE

m% lng‘l{(ﬂ
—> 1/T —1/T
> SR RFR &, AH = (+)ve @3 5/ Feife
InKp log Kp
— I/T — 1/T
MCQ
0l.  In the synthesis of ammonia using Haber-Bosch process, an increase in pressure should- [IUT'18-19]
(a) Increase the production of ammonia (b) Decrease the production of ammonia

(c) Have no effect on the production of ammonia (d) None of the above
Solution: (a); N, + 3H, = 2NH;;An=2—-4 = -2
So, increase in pressure will increase the production of ammonia.

02. An exothermic reaction is at equilibrium. If temperature is increased, which of the following will take place?

(a) The value of 'K' will increase. (b) The value of 'K' will decrease. [Ans: b] [IUT'17-18]
(c) The value of 'K' will not change. (d) None of them.
03. CFIHIb IS ATVEYE s 132

[BUET’12-13]
(2) ZSRE (b) St (c) Tt

FAAYI: (2); HSIET | TG AVREE ©AT ORI SRIHH @3 |

04, b TR AT ST AGE AR 20T @ OAT@A qew IR ORI T ATRY! S
(2) ¥ Srrar b) AT OINA  (c) e Sioay
FAYF: (d); AT 7283l

05. fAtea M SAAE W3 TG AMIIRGEA Twrzad?
(a) NH,CI(s) = NH;(g) + HCl(g)
(¢) C12H35041(s) = C12H32204,(aq)
TAYE: (b); NH,Cl(aq) = NHj (aq) + CI~(aq)

I | . )

(d) o1

[l [RUET’12-13]
(d) & @ Sty

[BUET’11-12]

(b) NH,Cl(aq) = NH} (aq) + ClI™(aq)
(d) CaC0;3(s) = Ca?*(g) + CO3~(g)




VENE -

06. ToaIe AFTRiRe RIS e st @ 30 S e 36 Fa [iErae feet Sesivm
TR FI ARASH ZR TR 1 [BUET"20-21
(1) CaO(s) + CO,(g) < CaC0;(s) (ii) 3 Fe (s) + 4H,0(g) S Fe30,(s) + 4H, (g)
TAY: (1) SRAM IR, An = —1 (i) TfF3fS® AFE, An = 0

07.  (a) CILAI RGN SSRT (SHE6F) @ Tt 5 9057 [BUET’14-15]
(b) FfeiReie S «aea f[ferme sifenfie swgm Som Rimmefn afefem
(1) C (graphite) + O2 (g) = CO: (g); AH= —395kJ
(i) Ha (g) + I (s) = 2HI (g); AH= + 52 kJ
FTAIIS: (a) fferata Afdrndt =& ZR1 A1 3% =IR e Riteam 2w q2iees g3t =i
FAHR: (b) (i) was [ (i) Ferares Rfer
CSPBY: (i) BT SIS (TR (ii) Sterrat it fifdrams sroie @t 3f =i, gt I e i e (g
SrATe At [fEE) |
(ii) 1{{5 + [15 = 2HI(g); AH = +52k]; aft wetew et

CPRY: (i) oI RS (i) SITom &S 72 (jii) ST ST AGIE! S e @ T

Question Type-04: A< Kp 8 K 32e8@ 531

< Concept:
ffeFmiG 2toz- aA(g) + bB(g) = cC(g) + dD(g) .. .. ... (i)

c AYRER © 3 Gl
.. G AR, Ke = 1 g SATERE AT AT Soer qrevig eorer

[A]2[B]® MR Rierres =TS S=i@ie So& Yrewz eofpe
a _ PEPH _ ARER SR AMILER S Bieeig CoHTE Greong woge
S BT AT, Kp = 5278 = Ko AT R St sl Soe Wz e

SENPREREERE i g b e b eS| ERTi o S hikats A bt SRS R P
i H = AT = 3" iy g " ¥ - . - i ¥ - T ik T vad o L TR W - i
I‘:L"J'ﬂ-; LAY w1 S L W LB 4 i v S g T 1_' S T R A s
= e 5 a2l {a ""f t “‘-"LL' i * t ‘l::'..- q'“- T ’ 'r. i ‘.. 1 1 RILE oo o L -
I_ — 1 e g ,'.‘-."'.._'j"' ;ﬁ.,hh}:“‘:ﬂ : = - z n -t 1I I i 4 -’

== i,

, T . = . —
PCls (g) = PCl; (g) + Cl, (g)

Fi)
N,O0,(g) = 2NO; ()

A 4o
Hz (8) + 12 (g) = 2HI (g) K, = A= a9TF (72
N, (g) + 3H; (g) = 2NH; (g) K. = 16a°(2 — )* atm™2

P 27P2(1 — o)t
B Soge Rt erets Rfericea ot T, @ Sty qrrer 47 K, @ st e 9 20g)

Bl / - /




WA

Kp8 K¢ <9 JTHT 73
Kp = Kc(RT)®"

QAT An = T BAT N5 cyfepresy - e Riferarea b ariEmteAt) (YW, oy T’
0, gm::ﬁ SR AR G YA S MoR @9 [cjex(p)
(Il (T TN Toe qioAg $oFe Qe = GExEp

SESIRRLE %‘Wwﬁwmﬂﬁ T S
= TS TSR ¢ Exp
P = ﬂmﬁwmwhﬁﬁimﬁﬁwwﬂw Qe PTEF

P2 XPR

(1) Qe <K A Q, <K, 201 i & o= zre e e werwr 203

(i) Qc > K A1 Q, > K, = Rfrw @ wiag1 2rs Pinga fiee s =1 |

(iii) Qc = K. A Q,, = K, T Rfermf® srariagy wieg, @it Mees A 711 e 8 #oie T A1 QA beite AT |

MCQ

01. @26 ToYA ALTHAF RRFAR An = 21 TS @S S K, 8 K, @7 1 T 40.5 @3 5.5 TA?
R = 0.082 L.atm.mol 2, K- [CKRUET'21-22]

(a) 273.16 (b) 546.32 (c) 661.26 (d) 760.00 (¢) 432.28
STRYI: ()5 -2 = (RT)A" = 222 = (0,082 x T): = T = 661.26K |

02. «3e To RFEFTE An @7 TF 0.5 F© @=fen ofi@n [fEmita Kp 8 Ko @ WH IAFCE 40.5 @R 5.5

ZA? [@eT TR, R = 0.082 L atm K™*mol™.] [CUET’11-12, CUET’13-14, CKRUET’20-21]
(a) 179.6 K (b) 66.126 K (c) 330.63K (d) 661.26 K (¢) None of them

FI: (d); Ky = K (RT)A™ = 40.5 = 5.5(RT)z = RT = 45“:) =5422 = T=2""=661.26K

03. 727°C the equilibrium constant for the reaction 250,(g) + 0;(g) = 2503(g)
is Ky 3.50 atm™—1. If the total pressure in the reaction flask is 1.00 atm, and the partial pressure of O, at
equilibrium is 0.10 atm, calculate the partial pressure of SO,. [TUT’20-21]

(2) 0.57 atm (b) 0.33 atm (c) 0.43 atm (d) 0.10 atm
Solution: (a); 250, (g) + 02(g) = 250; (e)

PE{] FSU:! . 1 PSﬂg —
K, = oot :,3_5=( ) x4 = 0.5916 ;Psg. + Pso, + Py, = 1

P%0,%Po, Pso, 0.1 Psp,
= Pso, X 0.5916 + Pso, + 0.1 =1 = Psg,(1.5916) = 0.9 = Pgq, = 0.56568 atm =~ 0.57 atm
04. For the reaction N5 (g) + 3H,(g) = 2NH;(g), Ky is 4.3 X 10™*at 375°C. Calculate K. [TUT*19-20]
(a) 0.023 mol~* dm®  (b) 0.408 mol” 2dm®  (c) 0.013mol"'dm?®  (d)1.217 mol~2dm®
Solution: (d); 1.217 mol~2dmé, An=2—4=-2
N (g) + 3Hz(g) = 2NH3(g)

— K. (RTY® = K, = 2 = 23X __ (¢ g @@ atm~2 4@ F)
Kp — D¢ €™ (RT)-2 (0.0821%648)~2 * P

=1.217 mol~2L2= 1.217 mol~2dm®
05. 700 K ST N, (g) + 02(g) = 2NO(g) [Rferis e K. @3 919 0.0625. 700 K el
NO(g) 5 =Nz (g) + 3 02 (g) R K 7 TR ¥ 77

[KUET'18-19]
(a) 0.03125 (b) 0.25 (c)39x 1073 (d) 0.375 (e) 4
STE: (e); Ke, = 7= = 4




T ) C )

06. At a temperature of 30°C and 1.5 atmospheric pressure, di-nitrogen tetraoxide (N, 0,) was dissociated to
20% nitrogen dioxide. The value of K, for the process 1s- [IUT'18-19]

(a) 0.20 atm (b) 0.25 atm (c) 0.30 atm (d) 0.32 atm
2
Solution: (b); N204 - ZNOZ 2Ky = —— X P

o P (1-)?

P 1.5; n*-[].z = K, = 0.25 atm |
07. W FuRfEFM AB = At + B~ W92 AB + B~ 2 AB; @33 it Hawd Wi Coff I @A Rt 7'fog

TS ST Y K, W K, 1 53t [AT] @ [AB7 ] TGS =3 [KUET'16-17]
(a) [B~] 93 AN (b) [B~] @3 FREAIfoS
(c) [B~] @3 Tuf1 IumAfes (d) [B~] @3 Ius1a arsieiifos
(e) [B~] 9% Bog Rseiet |
et _ [AYIBT 0 [AB3] | K; _ [AY) 2 . [81 _ 1
T (d); Ky = (AB] '’ K2 " [AB)[B] ' K, [AB;]X [B]* = [AB‘] K: XIE'F

08. Schg} + %UZ(E} = Sng{g); K‘.I. ‘ﬂq*{ 2503(3] = ZSD?_(E) + OE(E] H Kg W Kl '-‘-:IEE. Kz tﬂﬁ TIT.*U W
FIH{G?

(a) 2K, = K, (b)KZ = — () K3 = — (d) K, = -KE- [BUTEX'16-17)
2 1 1
TEE: (b); 250, + 0, = 25!:13.-.112

2503 — 2502 + 02; = KE = Kz — K
Z

09. 1If4.25 mol H, and 4.75 mol I, is kf.-pt at a 1 L flask and heated to 300 K then 6.7 mol HI is produced. Find
equilibrium constant K. and K,,.

[TUT'16-17]
(a) 3.563,3.563 (b) 35.63, 35.63 (c) 35.63,35.63 (d) 3.563,87.65
Solution: (b);
H,  + I, = 2ZHI
4.25 4.75 0
(425-335)  (475-335) 67
=K. [An=0] ~ K, =K, = s = 35.327

(4.25-3.35)(4.75-3.35)

10. 25°CSI°¥@ME 1.0 atm BITAl N, 0, 18.5% Raifere =1 | U fReateswa oy K, @3 317 fda 991 [KUET15-16]

(a) 0.142 (b) 2.39 x 10~ (c) 5.73 X 1075 (d) 5.76 x 103 (e) 0.0692
AT ('d); NED..;_ = 2”02
0.815 0.37
0.815 0.37
PN20, = Gaisrosy < 1 Atm = 0.68776 atm; Pyo, = orits; X 1atm = 0.3122 atm
_ (P'm;:g)z _ (0.3122)2 _ _ __ 014172 _
Kp = Pnjo,  0.68776 atm = 0.14172atm; K. = 0.082x298 5.79 X 1073
11.  25°CSA4TM@l @ 2.5 atm B1t9 PCly 65% RGANES A PCl; W3R Cl, TR 3631 @ RfeFwa K, @9 wie 997
(a) 7.475 X 10~2 mol L1 (b) 8.101 X 1072 mol L1 [CUET’15-16]
(c) 6.239 x 1073 mol L1 (d) 7.263 X 102 mol L™
; _a _ _ _(0.65)*
A (a); Kp = if_nfp = IT—(oo5)z < 2-> atm = 1.829 atm

. — An — _ Ky 01829 -1 _ -2 2
= Kp = K (RT) K. RT =2 K, = — T T mol L™* = 7.475 X 1074 mol L1

12. @M @3 Ty RFMT An = - e v Gl GEb@E SommaE K, 99 I K, 97 Te[ Sioed 33?
[T ST, R = 0.0821 L atm mol~1 K1)
(2) 506.54°C (b) 34.45°C (9) 97.45°C (d) 779.54°C

Y (a) Kp = K (RT)®" = BK, = K.(RT): = RT = 64 = T = —**_K = 779.54K = 506.54°C

// TS //

[CUET’15-16]

0.0821




ECEETIN ) s )

13.

14.

15.

16.

17.

18.

19.

20.

33°C OI°I Il 8

(@) 7.13 X 10™2 2;5?;;11 P1E™1 16.50% Pl Rt =77 CF ST Kp 7 7 797 [KUET’14-15]
2 7.48 x 10~231m P -

A (a); P{;..‘l5 = PCly + Cl, (€) 3.74 x 102atm (d) 713 x 1073atm (e) 3.56 X 10~ 2atm

1-o a o
@t=1+a

a
K _mP1+uF _ a’p

P Tap— =12 =0.0713 = 7,13 x 10~2atm

1+a

30°C SMT@ 8
e > MBIt 15.6% PCl; Rfers 211 B ooy K, @7 T AR [RUET14-15)
(b) 1.374 atm (c) 0.0374 atm (d) 2.357 atm (¢) None

BE-HI DIEE 0. 155

N.,O =
204(8) = 2NO,(g), at 250°C in this reaction mixture, partial pressure of N,0, and NO, are 0.69 and 0.31
atm. respectively, then what is the value of Kp? [IUT'14-15]

(a) 0.156 atm (b) 0.139 atm (c) 0.145 atm (d) 0.126 atm

i
Solution: (b): Kp = Pio, _ 0317 _
(b); Proo. — oo = 0-139atm

H2(8) + 1;(g) = 2HI(g); in equilibrium of this reaction, H, I, and HI concentration are 8, 3 and 28 mol/L;
then K. of this will be- [TUT'14-15]
(a) 36 (b) 32.67 (©) 33.5 (d) 34.3

Sol [HI)> _ 282
olution: (b); K. = I a3 = 32.67

1.5atm BTCA @R 30°C I PCl; 99 15.6% fRaifEe =) PCl. Rnee K, @3 w- [BUET’13-14]
(a) 3.74 % 1[}'3atm (b) 1.2 X 10~2atm (c) 3.0 x 10~ 2atm (d) 3.74atm
TA: (a); Kp = —

fafaiRs fférais e 25°C Sromm@m Ke @3 7 1.9 x 103atm™?, @33 SN K, @3 7 31338 991
2NO(g) + Cl(g) = 2NOCl(g) [RUET’13-14]
(a) 4.6 x 10% (b) 3.2 x 1073 (c) 5.9 x 103 (d) 10.2 x 103 (e) None

An . __Kp __ 19x108°
A @); Ke = Kc(RT)" 5 Ke = o = Gomnams = = 46 X 104

PCl5(g) = PCl3(g) + Cl(g) RRfeFwIfoa 25°C SMI=I@m K, 93 W14 1.78atm, 4% SomIAT K, @7 N7 77
[BUTEX’13-14]

(a) 72.75 x 10~3molL™? (b) 82.75 X 10~ 3molL2
(c) 72.75 X 10“‘mnlL‘ (d) 82.75 % 103mollL1
TYR: (a); K. (RT)! =K, ~ K, =7275x107° M
398K STW@RT |32 250 kPaFE"i N20, 18.5% RTIIES 21 FRE 479, K, <@ ¥ @HB? [KUET*12-13)
(a) 5.9521 (b) 59.5212 - (c) 35.4278 (d) 0.4539 (€) 2.2031
AAYIA: (¢); N,0, = 2NO;,
t=0 1 0

t=teq- 1—X 2x
. GG G A2t =1-x+2x=1+x
@<, x = 0.185, P = 250kPa

Pro, = = = Pyo, = —ers X 250 = 78.059 kPa

1- 1-0.185
Py,0, = ?j: = Py,0, = Tp7ez X 250 = 171.974 kPa
Kp = (Pnoz)” _ (78059 _ 3¢ 4399 35 457

Pn,0, 171.941
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21.  Kp 932K ot wiHt oeiffe 23- [Ans: a] [BUET’11-12]

(2) Sreitet (b) 51 (c) Tt (d) All of these
22,  otfar Fie we fovs Suieg [fenfe w0 com SReh gamae [BUET’11-12]

N2(g) + 3H;(g) = 2NH;(g)

(a) Kp-9d WiF WIS A (b) Kp -3 NI i #A1t3

(¢) Kp -9 R I Al (d) Kp 932 K¢ -9 T 799 23

STRIIA: (c); P SAAIRHAMRT | SIR Stoiar ISt K, @7 T4 Z7 A7
23.  400°Crias o Rfeam Kp 99 9+ 3 0.0128 atm 2¥, ST K AT TN IO R?  [KUET’11-12]
~Nz +>H, = NH,

(a) 0.40molL™ (b) 0.42 molL? (c) 2.31 X 10" *molL™1
(d) 3.98 x 10™* molL™? (e) 0.70 molL™1

1

T (e); Ky = K(RT) 272 2 K, = K, (RT) = 0.70 Lmol? (23 (IBTe @ Sif3% %)
24. 700 K 'SIIGR @ 20 atm B1TA N, (g) + 3H,(g) = 2NH,(g) Rferuifoa Amuiag 21%N, 8 16%NH, )

fRfeaive K, 99 17 Fo? [CUET’11-12]
(@) 1.097 x 10~ %atm (b) 4.6 X 10~2 atm
(c) 1.2 x 10~ 3atm (d) None of these

FANE: (c); ARTIRER, H, =100% — (21 +16)% = 63%
& Py, = 0.21 X 20 = 4.2; By, = 0.63 X 20 = 12.6; Py, = 0,16 X 20 = 3.2

P? 2
fRfeaiB TN, + 3H, @ 2NH; =~ Kp = —22 1 K = —C2 . k. = 1.2 x 103 atm~2

Py, P, 42x(126)% |
25.  50°C®M@ N,0, RUSTd K, @9 99 3.11 atm | F0i¥=Re NO, @3 Sigfi<s 5191 0.45 atm 20 N, 0, @3
e b1 T [CUET’11-12)
(a) 0.06 atm (b) 0.07 atm (c) 0.065 atm (d) None of these
FNYI: (¢) N,0, = 2NO, [{ferama s, Q, Kp = 3.11 atm i
Kp = :f::i = PN:'D-; = PEEI = Pﬂzﬂ+ = (ZT‘IS:L)E = 0.065 atm PNDE = 0.45 atm; PNEEI.‘ =7 |
26. The relation between K, and K. for the reaction N, (g) + 3H,(g) < 2N H, is- [IUT'11-12]
(2) Kp — Kc(RT)E (b) Kp = K.(RT)™?
(©) K, = K (RT) ™! (d) Kp = K.(RT)

Solution: (b); K, = K.(RT)2" = K.(RT)2 |
27. 300 K St7M@td NH,Cl(s) RIS Kp. K 93 SIS @152

(2) 600.64 atm?L2mol 2 (b) 606.64 atm212mol~2

(c) 612.64 atm?L*mol 2 (d) 618.64 atm?L?mol~2 (e) 624.64 atm2L2mo]~2

YA (b); K, = K.(R)A™An=2—-0=2

R = 0.0821L atm/mol/ K [NH,CI(s) » NH} (aq) + CI(aq)]; T = 300K |

» <2 = (RT)A" = (0.0821 x 300)2 = 606.64 atm2L?mol 2

28.  400°CSIMEM N, + 3H, = 2NH, e STmes K, @ M 0.5 T K, 99T 99?  [CUET*10-11)
(R =0.0821 Lit atm K~ mol™1)

(2) 0.00016 atm™ (b) 0.00906 atm=2 (c) 27.59 atm ™2 (d) None of these
TN (2); An =2 — (3 + 1) = —2; K, = K (RT)2" = 0.5 x (0.0821 x 673)~2 = 0.000164 atm
1 mole of each C;H50H 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?

[IUT'10-11]
(a) 0.25 (b) 2 (d) 4

[KUET’10-11]

29.

~
0

—
il

Solution: (d); K = [ CH3CO0C;Hs J[H, 0]
’ [C2,HsOH] [CH,COOH]

[l
l'.hllll- mlld
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30.

31.

32.

33.

A2(g) + B,(g) = 2AB(p)
Rferai® 2L wirerg g 79 31 =W | Rfram wwte A, 99 @EPRat 2, B, 9 (e 2 O3R AR

CLATTE FPIRTT 3,12 Kp8 K. a9 fiefa 391 [BUTEX'21-22]
AATY(: A,(g) + B,(g) = 2AB ()
AT SR 2 mol 2 mol 0 mol

SRR A (2 — X)mol (2~x)mol  2xmol
QIT,2X = 3.12 mol,x = 1.56 mol

: _ 2-156 -
Al === =022 M [B,] =225 = 022 M; [aB] = 22 = 1.56 M
_ _[AB?  15g2
© " [Adx[Bz] ~ 022x0zz 20.28 + An =0, K, = K. = 50.28

30°C ©I7Ial @R 1 atm B1CA A,B, Wa 20% Rifers zm; vrot 7t et w1 =0 wrgee Riteai s v foees

R e Sty [ 3= [BUTEX'21-22]
MEIRICE A,B, = 2AB,

s s@gm @1 0

MR EEEY 1—-x 2x

5 6 (e edli=1 — x4+ 2x = 1 + X

2
1-x 2x (Pag,) 4x?P? 1+x 1 4x*P

P =—.PARPyg, =— . PIRK, = 2 = -

A2Bs T 14x NABz T yix NPT Pags, (@4X)2 1-x P 1-x2

_ 4x02%x1 1

Y (R, P, = 1atm, x; = 0.2 » K; =————=-atm

3T CFE, P, = 2 atm, ~ K, = 4:_5:; -2 "fg - Xy = 0.143 = 14.3% < 20%
517 fewet T fRearemar 297 A ) - R orore e wem =)

TG BT 35% CO, - 65% CO =TT Fpel 7971 I3 700°C @ “Brereas ©rof et @3 B wfast orerd
of fefs =91 [T STR; Fe(s) + CO,(g) = FeO(s) + CO(g); K = 1.43] [BUET'20-21]
STIT: Qp = :E%; = 255 — 1.86 > K. @41, WABT “few 1

A,(g) + 3B,(g) = 2AB;(g) [BUTEX’20-21]

Soira fRfermii 5L SFSEa 21t 7] I, 450°C SN J8 JAIRFT 8.5g AB; *ieq It Kp AT
4, (WA A 8 B GNTad A 75t I 7@ 1 |

FI4: A @ B GieTey IUEF N 8 H
» owa faferaiio: No(g) + 3Hx(g) = 2NH;(g)
eitelfse Sg: 1 3 0

siEegE: 1-—X 3 — 3x 2X

85 _ 85 — 9 —
- 2x _— -]-.4—+-§ = 17 = }: 0-25 ‘ﬂa‘xwg V 5L

2x\?
. _ INHg)? _ &) _e2, v aev
i KE — [N;][Hz]? (1;:):{(3;3 3 V2 27(1-x)4 27(1—x)4

4x%0.252x5% -1\-2 _ 2 —2
= o i02E 0.7316(molL™*)™* = 0.7316 L?*mol

QA, T = 450°C = 723K
» Kp = Kc(RT)™* = 0.7316 x (0.0821 X 723)~2 = 2,076 x 10~*atm=2 . frsfq Kp = 2.076 x 10~ atm=2
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34, 1me\3mawﬁ-‘mwmmulpc15w%@ﬁwm,wﬁamﬁﬁ‘ﬂﬂﬂﬁﬂﬂﬂmm'z‘am
T = 450K @ I3, K, @3 T fefey 41 [BUET'19-20]
ST
PCls = PCl, +Cl,
©1) o0 0
(01-x) x X
" n=01-x+x+x=(0.1+x)

PV _ 4.38Bx10°x1x107% _
SN SN, PV=nRT=n= e T = 0.11707 mol

TS, 0.1 + x = 0.11707 = x = 0.01707

2
. KF s Ppciz-Par, _ (u 1+:|:)(n 1+x)xptutal (u.::-l-x ald

= JxPeaa = 13145.70Nm~2 = 0.129738 atm

Ppcig = (E ::) XPeoral (0.1-x)
35. Az + B, = 2AB [Rf&u A &3 K, T AB #Mz +152ﬁ1§$ma‘-‘mmw [KUET'19-20]
FAIF: A, + B, = 2AB ; Rt s K, = — oo
[Az]x[B3]
1 1 E
&t ip . _ [AEx[BLlE _ ([A)x[By]\2 1\2
AB = 2 Az + 3B, ; Riftrwia e, K = [l — (IAalBal)e ( ) = <= (Ans)

36.  PCl3 +Cl, = PCl; RfeFmiiba sy 230°C Stomiam K. @ W 491 3 PCl; 8 Cl, 99 &S5 0.5 mol I
fCa 5 L SIRSTe @36t #iftm Ridat S 27, ©) @ srman TimheeE SFe SeimimeRm o wedt

IGREETE [RUET'19-20]
W= PC!3 e C]z — PCIE
1

A< JAUIE Emnl %mnl 0 mol

1 1
AT : =—a =—no o

2 2

®

~a=078 032 v a*»05 -~ a=0.32

) 7 =49 = 5a = 490® — 49a + 2> = 494 — 54 + 12.25 = 0
—0

o npma = 1 —0.32 =10.18 ITIDI y Mg, = 1*" 0.32 =0.18 mol ; l'lpcl = 0.32 mol

37. 25°C wrwrzr LEH ZDOatmmﬁﬁm’ﬁmﬁwWﬂmﬁmﬁaiﬁ%Nﬂg AF | TF T @

W: E‘Nz "l"'z"Hz 1—NH3
O 1 © 3 0
ANTREN: 1—a 3(1~a) 2«

T =1—a+3—3a+2a=4— 2«
2MTS, 200 = (4 — 20) X 0.16 = o = 0.275862

[BUTEX'19-20]

1-« _
Py, = 4_2:1) %X P =42 atm
3-3ux _
PHZ:JL—[[ ——-IZﬁﬂtm

Pne, = uxP 3.2 atm

. . PnH, . 3.2 i -1
Kp=—15= oY 0.035atm™" (Ans.)
Pﬁszﬁz
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38. YIS AR FLIE TN T3 Faaest i A | [BUET'18-19]
T = YIS

QT R 0.244M FLIIE T Cofst TT1 25°C vty FApiagy @2 T9g FTH 0.113M @ RS =74
(2) RiTFTs 3z Beammz siom o |

(b) RisFzia AEres Rdfg o

(c) *TSF T SF FLI Y1 “ifdce 2=
ATYN: (a)

CH,OH rI:Hu

|

l{3=ﬂ CH(OH)
|

CH(OH) == CH(OH)
|

IEH(DH) CH(OH)
|
CH(OH) CH(OH)
1 |
CH,0H CH,OH
(b)
TR = Y
OF (M) 0.244 0
HAITRE (M) 0.244 — x X
WEA0W, 0.244 —x = 0.113 = x = 0.244 — 0.113
_ X _ (0244-0113)
K= 0.244-x  0.224—(0.244-0.113) 1.1593
() === x 100 = 53.688%

39. 1.6g N;0, 27°C S SifF RTAfers S=gT 760 mm st 500 mL SIS Wie 6@ N, 0, 93 Rzt
&3 a2 [BUTEX'18-19]
TAYI: N,0, = 2NO _ 16 _

.. 12?44 _—ﬂ: 2 N,O, = 0.0174 mol
AWIIG: 0.0174—% n, = Py 0S8 0.020
2 = 0. 3 mol
0.0174 — x + 2x = 0.0203 = x = 0.0203 — 0.0174 = 2.9 x 103 SF - fB21x30g
X _ 2.9%107°x100% __
~ e s = = T oma — 16.67% (Ans.)

40. o s oA R An = > 20, T f6Ft GEPRFT SR Kp 99 T K 93 T Wbt 2737

R8T SitR, R = 0.0821 L atm mol~1 K71, [BUET?14-15]
- K 1

STt S @i, Ky = K(RT)A = (RT)A = ((2) = (RT)2 = 8= R.T = 82 = 64

=T= n::zl = 779.5371K = 506.537°C

41. 25°C SI7W[@H, N,0, = 2NO, Rf&mbrs, N,0, @32 NO, 97 S 519 TNFT, 0.75 atm @ 0.25 atm |
i K, ¢ K, @9 T J1 [CUET’13-14]

v — (Pros) 0257 _ oo a0 A
STAI: Kp = 5o = S2 = 8.33 X 1072 atm; Kp = K (RT)A? Pyo, = 0.25 atm

_ Kp _ 833x107% _ _3 -3 Py.o, = 0.75 atm
Ke = Zm = toszinzes — 3-4 X 107" moldm ﬂnz;z 1=1

[Ans: 8.33 X 1072 atm, 3.4 X 1073 moldm™3]
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4.05 mol G 932 4.65 mL STHHEH 444°C SET@T 1 memﬁﬁcﬂ 6.75 mol HI g z7)
e s K, @ K Rfa [RUET’12-13]
TYE: Ha () + 12(8) = 2HI(B)

ArIfF: 4.05 4.65 0 mole

ANIYA (4.05 — x) (4.65 — x) 2x mole

2Xx = 6.75 ~ x = 3.375 mole

[
Ke = [H:] [12]

ﬂﬁ SRS =V = -ms-:sr(s 4.65-3.375)
( (=)

v v

Ke=5294;An=2-1-1=0 =K, = K.(RT)*" = 52.94 x (RT)° ~ K, = 52.94
43. 25°C Swoim @F YOI N,0, 18.5% Rifers = | B e &= Kp @3 T e w1

HAYH:
N,0, =& 2NO,
eirafrss: 1 0
Hdi=1—x+2x=1+X
AT mole: 1—x 2x TG G 1R
S BT P 'l
14x 14X

z
(1+: ) 4x*P _ 4x(0.185)°x1

Kp = TEp) T 1w 1-(eassy = 0.141 atm (Ans.)

44. PCl; + Cl, = PCl. RRfeFmita o=y 230°C S@e K, @3 S 49 1 3% PCl, ¢ Cl, ¥4 2Terbd 0.50 I I3
T 5.0 liter SIToGT 2iita 91l W, & @ SE@y Pk SAmmetE W« 397 [RUET’11-12]
ST PCl; + Cl, = PCl;

grfFeEgs 05 0.5 x mole
WE D-S_J{U.S_H Kﬂ]ﬂlﬁ

o [ecl F T 7x(05-01% _ x
Ke = memicn = ("‘sspx)s(ni_x) "= (ﬁ)2 :ﬂ’[ 5 ] T s

g

T ‘3'5:‘]2 =% 1, (35— 7%)? =5x 3,12.25— 49x+ 49x* = 5x
By solving, x = 0.7826mol (&A1) €@3R 0.3195mol (AM)

qTFEE 0.7826 mol (S&Z) .. Ay ST, PCl; = 0.3195 mol
PCl; = Cl, = (0.5 — 0.3195) mol = 0.1805 mol - [PCls] = 2= molL! = 0.0639 molL ;

[PCl;] = [Cl,] = == molL~* = 0.0361 molL
45. 700 K SI1@t 8 20 atm 1t N, (g) + 3H,(g) = 2NH,(g) Rferaiiba stutag 21% N, @ 16% NH, 21
fRfeFafoa Kp 8 K Rfa 531 [RUET’10-11, 03-04, 05-06]

sz = =% 20 = 12.6 atm, Pyy, = - X 20 = 3.2 atm
— 1 _ (PNHE)E _ 3.22 _ . -
Py, = Tk 20=4.2atm .~ Kp = PP 42X12.60 1.2 %X 107" atm™“(Ans.)
Kp 1.2%x10™3

- An . — —_ -
Kp = Kc(RT)A" = Ke = o = oo o [ An = 2 — 1 - 3 = —2] = 3.9537 Imol 2

VAR 4
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600°C Szt e fiferam K. @3 7 61.7 71 K97 T F79? [BUTEX’10-11]
SO, + 2c~2 2 SO,

TRLA: SO, +50, = SO,
QAT An=1-1->=—% @R, K, = 61.7

« Kp = Kc(RT)A" = 61.7 x (0.0821 x 873) 2 atm™ =7.288 (Ans.)
47.  444°C e 8.1 R Rmites 9.3 . oy e wike Rieam 13.5 f. for 3ugitew wiweiRe (HI)

todl I | WL SR RfFne e fifa w1 [RUET’09-10]
HATYI: HZ(g) + IE(E) — ZHI,:E)

8.1 9.3 0

81—6.75 9.3 —6.75 13.5

= 1.35 = 2.55

i, =it Swes Vv

13.5
HI
;. NS = [[Flz]%lz] — 1%5:{2 == = 5294 (AI]S.)

48. CIRAIRBITS GOIHIRCSH KA Haseis [BUET’08-09]
N.0,(g)= 2 NO,(g)

SFIERA 25°C SIi@ary i Jive W% 519 IN@FH Py, 0, = 0.69 atm &R Pyp, = 0.31 atm. (a) JNEFIF

K, @ K 932 (b) 2 SR GIZAiREIee GaHacss [qanem T fFaw 21

IA4: N,0, = 2NO,; K _ Phop _ (03D o 0.139 atm
et 2" P T Phyo,  0.69 '
0.139 mol L1

K, = K((RT)?" = K, = = 5.68 X 10~3 mol L™

~ (0.0821x298)2-1

4a’P K 402 1-a®* 4P 1 _ 4P _ 4x(0.69+0.31) _
Kp= =P =t w K a" pH — =412 o =0.183 .
49. (i) AT ARTRGE *SafeT [RUET08-09]

TY: (F) RfEar serifer  (¥) ooREa gieRmel (1) e gy (9) Tenve e el
(if) 25°C STz I N,0, 93 Reare=s e N,0, @7 i< 5191 0.75 atm.
a2 RfEFf5a K, = 8.33 x 1072 atm. Rferaiioa K, 932 NO, &7 S o1t focfer =14

z .
F —
ﬁiﬂlﬂlﬂ: N204 — ZNDZ; KP — (F:ﬂ;} = Pﬂﬂz — JKP X PN;U.| = \13.33 X 10-2 % 0.75 = 0.25 atm
204

Kp 8.33x1072

— _ -3 -1
K, = K (RT An = K = RO — moazix e 3.404 x 107 molL

50. 500°C SI*I@E H, ade N, fRfeFal @ NH, tof 91 RieFmiva K. = 6.0 X 1072 (A K, 7 T4 F© A?
Y N, + 3H, = 2NH; [CUET’08-09]
K, = K (RT)2" = 6 x 1072 X (0.0821 X 773)*(atm)™* = 1.489 X 10~*(atm)~?(Ans.)

51, 25°C SeWiEl 8 1 atm BItet 18.5% N0, RAf&e 2 NO, =1 @ ©i@R 8 0.5 atm BIT9 N, 0, 94 R{uem
T TS ZJ? [BUET?07-08]

(—2"‘71)i PZ  4a?P  4x(185)%x1 N,O, = 2NO,

SAY: o = 0.185; K, = H&— = —— =———— = 0.1418

-—P 0 0
1+
Q2" 47, T cFE [{EEE 9 a, 1o 2«
Z 2
Now, K, = 0.1418 = K, = "“z" = 0.1418 = 22203
’ F 1 1"_5[1

= 0.1418 — 0.141803 = 2a3 -~ r.xz = 0.066 - a, = 25.74% (Ans)

N | - [
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52.  (a) Fuww RiTmerma ov@ K, 8 K, 93 7 goR 341 [RUET’07-08]
(i) N, + 3H, = 2NH; (ii) PCls = PCl; + Cl,
(b) 4.05 mol TITHITH W2 4.65 mol STHIEH 444°C SR 1 L FITH &L Ot [T 6.75 mol HI Teopy
. H, + I, = 2HI Rfemie s &es K, ¢ K, w0
FAYF: (a) (i) N, + 3H, & 2NH;

An=2-3B3+1)=-2- Kp = K¢ X (RT)'&" = Kp = (:-;)z
(ii) PCls & PCl; + Cl;An =2 —1 =1 = K, = K. X (RT)
(b) H, + I, 5 2HI

4.05 4,65 0

405 —-x 465—x 2%
=SS, 2x = 6.75 = x = 3.375

_ 6.75% _ . _ _ _
K. = (3.05-3.375)(4.65-3.375) 5294 . K. =Kp = 52.94[&11 = {]] (Ans.)

53. @3> 4.0L #iiGa 1.0 mol FIRWGITSH 7 32 3.0 mol IS R Flel Tae Tt =1 I TRGHSTE 25%
SOAIAITS FEf® T ©@ N, + 3H, = 2NH; SPiiE K @A T Wda a1 [BUET?06-07, BUTEX’07-08]

Y N, + 3H, = 2NH;
Initial: 1 3 0
Equilibrium: 1-0.25 3(1-0.25) 2x0.25
052
~Ke = (E_T(;aﬁ = 0.468 mol~% dm°®
% &

54.  25°C S[7N@ @ 1 atm BTt PCl; 80% fRTaifEs 2@ PCl,, Cl, ©9F 71 PCl; W3R Cl, @7 g 5191, K, 8
K. Rfasa [RUET’06-07]
FAYI: PCls = PCl; + Cl, |

Initial: 1 0 0
Equilibrium: 1-08 0.8 0.8
a — 0.8 —
- PCly @3 S 517 = ———— x 1 atm = 0.44 atm
Cl, @7 SIF 1% = ———— x 1 atm = 0.44 atm s K¢ = 7.2 X 10~% mol L™

55.  30°C eroaie fyafie Rfemba 7w &=23 (K,) 2.9 x 1072 atm T R R s fda 53, 339
ATy fpefeets GOt 519t 1.15 atm | [KUET’04-05, CUET’04-05]
ANYL:

K, = (Pso,)%(Pcy,) _ . _Iigxp "_1; P
SDECIE - S0, + Clz (FEDIHE) :;:F
1 0 0 a? 1 . _ P
1—a « a =}Kp_1“ﬂzp=h;£_1 Kp
2 _ P 4135 2
a? Ky +1 ZoxioZ T 1 200 = 40.655
= a = 0.1568 (Ans.)

56.  SRfFAT A IS 91 30° C ST ¢ 31.5 atm Y BT 15.6% PCls Reaifers =1 T R K, @7 79

fda == [CUET?03-04]
TAIY: ©9 fEFar s@e [ie sremam 7R s @ e RfTe 27 @ s Soifve Rty e
SR TAIeT )
PCly = PCl cl,
! ! !

AMREE  0.844 0.156  0.156 G

31.5%0.156 (31.51‘.’{].156

PPCI HPc]
Kp=—7F— = Aﬁsﬁm‘ﬁ'ﬁ—) = (.786 atm
PCls ( )

1.156
Rl _ «®P _ (0.156)®X31.5
' Kp - 1—ce2 - 1_(['.155)2 - 0-785 ﬂ.tm
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@aaﬁm@ @a‘mu HCMNHOH Fﬁ it e
7 TS ¢ O1F 191 @: CH:COOH @ NaOH | | (oieTerafifer, Qf2serseiifer 6-11
©IF GG, 7 FRE | @9F: HCl '8 NH,OH %14 | firize u=e, iz @o 3.5-7

H 3 fs fiw &=
™ s, I TS| @ =2 Torr 71| 3 @1;! |

HCIO, > H,S0, > HI > HBr > HCl > HNO; > H30% > H,S0; > H;P0, > HNO, > HF > CH;COOH > H,CO; > HCN > H,0

=&t afre e e
MCQ
01. *“Oil of Vitriol” XC=l- [Ans: d] [BUTEX'16-17]
(a) HNO4 (b) H3;PO, (c) HCI (d) H,S0,
02. Ifacid rain happens at IUT, what will you use to make the soil normal? [IUT'16-17]
(a) TSP (b) (NH,),CO; (c) Dolomite (d) KNO,
Solution: (c); Dolomite: CaCO5. MgCO3 which is a basic compound.
03. According to Acid’s strength, which one of the following statement is not true? [Ans: b][TUT'16-17]
(a) HCl > H,S05; > HNO, (b) H3P0; > H3PO, > HCO,H
(c) HF > HNO, > CH;CO,H (d) H3PO; > HNO, > HCO,H
04. fea @M ey =feEr affie?

[BUTEX’15-16]
(a) HCIO, (b) HC (c) HClO, (d) HCIO,

A (a); HCIO, @ Cl G TS T % +7 | Fam Y BIST 999 @'ﬁ’f?{cﬁ G g =@t =
05.  Wifoa pH T CATET (FIF LA0HR 1 Q1 0 17 vt vt 279 [Ans: ¢] [RUET’14-15]

(a) Na and Mn (b) Zn and Na
(c) Caand Mg (d) Kand Zn (¢) None

06.  SyTCeTferat Taeet fariZer sieae (1A 3¢ dret (BUTEX’12-13]
(a) 3= (b) CNETAL =11 (c) ==

d
AAYE: (d); TR T AR Swae 5w 3 qimd w7 MR

07.  H,0 + NH3 = NH} + OH~ [Rfermibes i sfirt [Ans: a] [CUET’10-11]
ONE (b) =T (c) e csy (d) None of these




VA Yo

ertten
08. AlCL; G oo QG 90 | [BUTEX’07-08]
TR A

09. ﬁaﬁﬁﬁﬁmmﬁwﬁ’m mewwwmm ﬁ'-"ﬂ‘ﬂ - ’0~01

CHECODNE ez CH3C00 + Na* zmsiz —*-: Zn2+ + 2(:1- I{N03 2K+ NO3
Nat + OH—NaOH Zn%t 4+ 20H~ - Zn(0H), K* + BH'—)%%I;IH
Ry o T NO3 + H*— HNO;
CH; — CO0™ 4+ H* —»CH,4 (%Eﬁﬂa?ﬁ >Cl- + 2H* ﬁ(%ﬂ% 3 el
10. fea afites e @R QR =ifEiE s B (V) oz whes [BUET’03-04]
(i) HCI, HF (ii) HCIO, HCIO4 (iii) HNOs, H2S04 (iv) HIO4, HCIO4
FAYE: () HCl (i) HCIO4 (iii) H2SO4 (iv) HCIO4
11 fres omefice oima = F3fE S ARMe 1 H,TeO,, H,S04, H,Se0, [BUET?03-04]
AA: H,50, > H,Se0, > H,Te0, T (a1 *Awidd Giwe T @2 I 9 SIS (&5 O & @&
12. 063 w/emmetEes R few e e e | [BUET’01-02]

F, H,0, NH,, OH~, CO2~

-
T R T R T B T T ln 1 A
Cakil =] i i’@ a:l‘.ﬂ&-'.a
e T g e - Y

HCO3 7.7 x 10711
H,0 1x10°
NH;} 5.63 x 10~1°
HF 6.76 X 104
H,0* 10

~9Eg: H30" > HF > NHj > HCO3 > H,0
& Fg: OH™ > CO03™ > NH3 > F~ > H,0

Question Type-(6: Aife ST wowe _

@ Concept:
stifeis AR e @d9%: K, = [H30*][0H]
Temp TK, T Temp | K, 1

MCQ

01. 25°C et ~Aifis srafa edwe (Ky,) € Gens Soaar cUee Reaifere ¢ wimifés «ifig sqere @a w31

[CKRUET'21-22]
() 1.90 x 107°:1

(a) 1.20x 107%:1  (b)1.60x1078:1 (c)1.50x1078:1 (d)1.80%x 10791
A (d); Ky = 1 X 10~%4; [H*] = /Ky = 1 x 10~7M; [H,0] = 55.56 M
- frfers © wRmmiEs «ifm srpeie = —2X197__ _ 1.8%10°%:1

55.56—1x10"7

o EE | - [




// @ // R N o AIA-08

298 K SIPNIA A3 SRRE exoEwm @ aw? [BUTEX’15-16]
(2) 107 (®) 10718 (c) 1071# (@) 1077

TN (¢); Kw = [H*][OH™]

298 KO, pH = pOH =7 + [H*] = [0H"] = 1077 = Ky = 1077 x 1077 = 107"

03. fow A" c=ifafd vw? [BUTEX’13-14]
(a) 1.16 M (b) 5.56 M (c) 18.36 M (d) 55.56 M
A (d); € = e = 200A8mole _ 55 556y
[4°C ST 1000 gram #f§ 1 L Sirew wie I4]

04. o WL 298 K Sivmiat iiffm S wee? [BUET’10-11]
(a) 107* M (b) 10-4 (c) 10713 M? (d) 10~14 M?

FHYI: (b); 298 K SMN@IT, Ky = 1014 [3aAa]

05. iNe NCAeW &< 019 F9; (R-1 ™R 25°C Siomiay Ky, = 1 x 10714 [KUET'19-20]
AAYE: 2ZH,0(1) = H30%(agq)TOH ™ (aq)
4+ —
= S Raem 39, K = [HH':[}H::[]?H 1 [HI:_EF [+ [H30%] X [OH] = K]
= oy = 1000 _
ANAE Tg 1gmL™? 4T3 1L Af= AW = — - = 55.55

w. #{if4g w=w@l [H,0] = 55.55 molL™

v Kw _ 1x107 —18
L~ K= [H,0]Z 55552 3.24 x 10 (Ans.)

Question Type-07: TS @ T4 [RTAGH &I HLGES To0]

= Concept:
5 am _ [HY)[A7)
>HA - H* + A~ @fsieq REEE &3, K, = i
[B+][0H"]

»BOH — B* + OH~ FIHCFA ([{AIGH &3, Ky = =50

Ka

> SAGHITSd [Tga 7, utx%;Ka =alcra= [~

MCQ
01.  Calculate the pH of 0.1 M CH3COOH. The dissociation constant of acetic acid is 1.8 x 105, [IUT?20-21]
(a) 1.80 (b) 2.17 (c) 3.15 (d) 2.87
Solution:(d);K, = Ca?; CH;COOH(aq) = CH3C007(aq) +H*(aq) | [[H*] = [CH;C00-1]]
_ [cHycooT)Ht] [H*]? H =—] i
.= [CH;COOH] = Ka = [CH;COOH] E _ lng(lﬂgg}iﬁ]x 10_3)
= [H*] = =v/1.8x105x 0.1 M B '
[H*] = {/K, x [CH;COOH] = 2.8723 (Ans.)
=1.3416 X 103 M

Wi | - /




02. SUICHIFREIT FAewss o7& NH} @9 K, = 5.8 x 1071% T NH; 99 Ky, 49 T F97
(a) 5.8 X 1071 mol L™? (b) 5.8 x 10~* mol L™*
(c) 1.72x 105 mol L1 (d) 1.27 x 105 mol L™
TWYA: (¢); K, X Ky =K,y = 58%x 10710 x K, =107 ~ Kp =172 X 1075 mol L™
03. 298 K Siouiam HNO, afred Ramem &3 4.5 x 10~4 | @ Ty afiel 5% wiEfie g1 of f5da <=
[KUET?07-08, BUTEX’12-13)

(a) 0.18 M (b) 0.09 M (c) 0.05 M (d) 0.005 M (€) 0.0005 M

[CUET’14-15]

-4
TAY: (2); Ky = 02C; C=—2 =" =0.18 M

(D0.05)?

04. 200 mL 0.1 M H,S %@t *ifff ciint 373 Sl % FeT H,S @3 [Amem 10 @ 3@ Ad? [HS @A K, =

9.1 x 107Y] [BUTEX’20-21]
HAAYI:

H,S(aq) = 2H*(aq) + S?~(aq)

(1—-a)c 2ac ac

2K, = 2ac)’xac _ 4a¥c? _ 4aic?

(1-a)c (1-a)c 1-a
44, ~iffafo© gaaiat ¢’ w9 e wEr o

ta'=a+10a =11, c=0.1M, c' =7

4a3x0.12 4a'Ixc"?

—_ -8 — —
Ka=91x107° = =——==—

0043 +(9.1%x107%)a—(9.1%x1078) =0 = a = 0.013094
o =11la=0.144034 ~ ¢’ =2.55283 x107*M = 255x 103 M

« fretn st = 2.55 x 1073 M
05. NH, 93 TG0 9H K, @3 I 5.8 X 10710 T NH; @7 Ky, 93 TN F? [BUTEX'18-19]

s
STAE: K, X Ky = Ky = Kp = ‘% ——=172x1075

Quecstion Type-08: pH, pOH

@  Concept:
pH = —log[H"]; pOH = —log[OH™]
298 K i@t @i farer® watd [H*] = [OH™] = 107 mol L
weWd, e Bateid pH = pOH = —log 1077 = 7
9 P aFR T FIF TI0w pH 92 pOH fafr:
x M OF-FIA 776 GG I0[F pH = —log[x], x M UF-affSiy J3e =7 TI= pOH = —log[x]
x M fa-F190 319 ufiie @ated pH = — log[2x], x M f3-afSr81y 19+ %19 90 pOH = — log[2x]
x M R-Fad7 79 afSie ¥at9d pH = — log[3x], x M f&-«fSr8tx 7<= @ @3t pOH = — log[3x]
74 affie R 7471 19 G pH @R pOH fef:
w41 @SS @ HItsa pH et & SPTeiTes Ty 9 I F40s 2|

WWW‘WEW&K%#K = a’c
[H] = ac = /Ky X¢C PH—-IUE[H+]_—]DE(EC)——lug(1/K X )

— AV
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T4 Acld G pH 7 ©IF BT Q@1 ST O [H+] @7 Ta@id Hid 107 @5 900 T | 9 G0 pH 7
1 O (BT TN AP [H] 9 TIi@m M 107 @t 3re 201 (g, @ 1077 2 N f{wares Sesw
[H*] I OH™ SIFTAA Twi@)

4T e @ T W @t R T, [HY] = z(emm.} Fesv}hase

2(eSV)pase—2(€SV)acid

[OH-] = =
MCQ
01. CFINEIE pH = 8.5 G HASH 2,5 liter I Fofo H ST HNTR? [CKRUET'21-22]
@727x107°  ()416x10°  (c)548x10%  ()476x 10" (e)1.90x 107

YA (d); [H*] = 107PH = 10785 = 3,16 x 10~°M; "H* = 3.16 X 10~ x 2.5 = 7.905 X 10~°mol
» HY SIaa 720 = 7.905 X 1072 x 6.023 x 1023 = 4.76 x 10'°

02. I7ES 0G4 pH 7.4 TE W2 0T 1 mL @ OH~ &7 weyt fefa <111
(a) 1.11 x 103 (b) 1.34 x 104 (c) 1.83 x 10** (d) 1.51 x 104
FAAYE: (d); pOH =14 —pH = 14 — 7.4 = 6.6 992 [OH"] = 107P°H = 10766 = 2,512 X 107" M

-7 23
~ 1mL @ OH™ 93 72 2512!10 ID};ZHZHHIU — 1.513 X 1014 fﬁ

03. Al (FTEE 7 pH 3.8 A @ IT OH™ 9T TH9IG! T2
(2) 633X 10711 M (b)6.54x10"'M (c)6.75x1071'M (d)84x 10711 M
A4 (2); pH = 3.8 = pOH = 14 — 3.8 = 10.2 = —log[OH™] = 10.2

= [0H]=10"1°%2=631x 10" M
The concentration of hydronium ion in a water solution is 2.5 X 107> M. The solution will be [TUT*19-20]

(a) Acidic (b) Neutral (c) Basic (d) None of the above
AMYE: (a); pH = —log[2.5 X 107°] = 2.6 then it is acidic.

05. ifwa Noa (I ¥elbd pH TR &7
(a) = MgS0, &4 (b) 7, NaCl &l

STAIYM: (d); Na,CO5 T4 | ©i2 @3 pH AITHTH &P
X @3 Y f> Ty Bt pOH @R T JAFCH 8 W3R 11. X qRY B0 Hy0F ST “Aprga Seiie o9
[KUET'18-19)

(b) 2: 1 (c) 1.0 x 103:1 (d) 1:1.0 x 102 (e) 1.0 X 10%:1

[CKRUET'21-22]
(€) 1.49 x 1013

[CUET’15-16, CKRUET20-21]
() 8.81 x 10711 M

04.

[KUET'18-19]
@ oFeCls T () 7gNa,COs T (€) 15 NH,Cl T

06.
A7
(a) 1:1.0 x 103
T (o) 20 = L
07. A sample of sea water has an OH™ concentration of 1.58 X 10™* M. The pH of the sea water is- [IUT'18-19]
(a) 8.20 (b) 11.70 (c)10.2 (d) 6.8
FAYI: (c); pOH = —log[OH™] = 3.8 ~ pH =10.2
08. s #Hiff OH~ SHECHE Tl 5.0 X 1076 M X0 GT® Hy0* SAeH Tial 9o @?  [KUET'17-18]
() 1.0 x107° M (b) 2.0 X 10™° M (c)3.0x 10~ M

(d)40%x 10~°M (€)5.0 X 10~° M
10—11

TYE: (b); [H30*][OH™] =Ky, =~ [H307] = sx10-6 ~ 2 % 1077 M

7= [

S




VA W

NaOH @ 0.1% SA¥ Gd pH F? [BUTEX'15-16, SUST'17-18)

(2) 8.5 () 9.0 (c) 10.4 (d) 12.4 (€) 13.0 ,

STRIY: (d); [OH™] = [NaOH] = 22222 = 0,025 M [x% 3 BRLH e = = |

~pOH=16=>pH=14—16 = 12.4 |
10. 0.001 M NaOH 99 pH ¥%? [BUTEX'16-17)

(a)3 ®7 (c) 11 (d) 5

FAYE: (c); pH = 14 + log[OH] =
11. 100 mL R #Hif¥ sr=jefaieet eifi® F9 16.9 mL - HCl e | =i wwiaergs wifir Fo?.
(a) 169 ppm (b) 338 ppm (c) 338 ppb (d) 169 ppm  (e) 84.5 ppm
STAIR: (a); < X j:ui =2 x £ (as CaC0;) = g = 0.0169 gm = 16.9 gm [KUET?15-16]
~ 1000 mL 99 9] F[qFg = 169 ppm |

12. 930 IIFE T 0.020 mol NH,OH @3 0.035 mol NH,Cl itz | 34164 pH 97 (Kp, = 1.8 X 1075) |

[IKUET"15-16]
(a) 7.05 (b) 4.988 (c)9.01 (d) 11.03 (e) 8.07
[salt] ~aalt 0.035
FAAHI: (¢); pOH = pKy, + log ase] = logK,, + lﬂg_bjﬂ = —]og(1.8 x 107°) + log g—— =4.988 |
~pH=14-4.988 = 9.01
13.  0.02 M NaOH G99 pH ({62 [KUET’14-15] 'l
(2) 1.69 (b) 8.77 (c) 12.30 (d) 13.31 (e) 13.98

HAYI: () pOH = —10g(0.02) = 1.7; - pH = 14 — pOH = 12.3 |
14. A solution has hydroxyl ion (OH™) concentration of 6.2 X 10™7 mol/L. The pH of this solution will be- |

[IUT'14-15] |
(a) 8.7 (b) 7.8 (c) 6.8 (d) 2.1
Solution: (b); pOH = —log[OH"] = —log[6.2 X 1077] = 6.2 ~. pH =14 — pOH = 7.8
15. W0A pH 3.0 O X Y FA T JAFSITI IR AT, TG G TG [Ans: a] [BUET’ 13-14]
(2) ToT ST K|S T IR (b) MBTS FMRGITSCR “fwiet WrorFSitg g7 2t
(c) BT *1o7 55 T IR (d) o7 Tomim fEre @ Boe
16. 0.02 M Ba(OH), #dteid pH fada <41 [RUET?13-14]
(a) 12.60 (b) 5.36 (c) 8.12 (d) 11.24 (e) None |
SMYI: (a); pH = 14 — pOH = 14 + log( 2 X 0.020) = 12.60. '
17. 0.025M OH™ ®Jt44 pH FAM? [BUTEX*13-14]
(a) 1.60 (b) 3.69 (c) 10.31 (d) 12.40
AY: (d); pH = 14 — pOH = 14 + log(OH™) = 12.4 |
18. 0¥ G w0&< pH @ WI? [Ans: d][RUET’12-13] |
(a) 7-7.55 (b) 6.45—7.45 (c) 6.0-7.45 (d) 7.35-7.45 (e) 7.0-8.0 |
19. 25°C SI*[i@® 0.015 M @32 3.75% MESF @S Bated pH 3 21 ? [KUET’11-12] |
(a) 1.8239 (b) 1.2498 (c) 3.2498 (d) 2.2498 (e) 1.4259

'HTIT!:I'H' (¢); HTa3 (11& 3147 = 0.015 X (3.75 + 100) mole = 5.625 X 10™* mole |
= —log(5.625 x 10™%) = 3.2498

E_//M//
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20, (39 GIE pH = 8.5, B0 FOI6 H S SiTR (G9ees Sigee =2.3 litre) [RUET’11-12]

(a) 7.27 x 1077 (b) 3.16 X 10~° (c)4.38 X 1015 (d) 1.9 x 10° (e) None
FAYA: (c); —log[H*] = 8.5 ~ [H*] = 3.16 x 10~ molL™

~HY QIAR/N =3.16 X 107° x 2.3 X 6.023 % 1023 = 4.38 x 1015

21, CSITA N pH il Z1=- [Ans:c][BUTEX’11-12]

(a) 6.65-6.38 (b) 6.6-6.9 (c) 4.8-7.5 (d) 2.0-1.6

22. 1.0 M H,S0, B3t3 T 3wgites siama e =3 [Ans:b][BUTEX’11-12]
(a) 1.0M (b) 2.0 M (c)3.0M (d)4.0M

23. How many times will the concentration of H* ion in a solution decrease if its pH is changed from 2 to 5?

[Ans: c] [IUT'11-12]

(a) 10000 times (b) 100 times (c) 1000 times (d) 10 times

24. Taom SAiETS FAWE @t e Feifod pH @3 TF T3- [Ans: ¢] [BUET*10-11]
(a) 7.0 STTors QA (b) 7.0 ST T (c) 7.0 (d) None

25. JARA TR 1.0 M AW FI0F pH G T F97 [Ans: b] [BUET’10-11]
(a) 6.5 (b) 7.0 (c) 4.5 (d) 8.5

26. 0.2 gm NaOH 250 ml f<o= ANCe Bdg® $40s1 ¥4eid pH @ W7 $© 4? [KUET’10-11]
(a) 12.3 (b) 13.3 (c) 11.3 d) 103  (e)9.3

FAYIA: (a); 250 mL NS NaOH &1t2 0.2 gm
. U9Ceg (s’ 0.02 M =~ pH = 14 + log(0.02) = 12.3
27. W93 pH @3 TF F7 [Ans: d] [RUET’10-11]
(a) 5.6 (b) 7.0 (c) 6.2 (d) 4.2 (e) None
28. (SI9 BA0ed pH @9 W9 3.6 =T #9914 [HY] G99 9 (GH{0? [CUET’10-11]
(a) 2.51 x 10~ mol /L(b) 2.51 X 10> mol /L
(c) 2.51 %X 10™* mol / L (d) None
HAY: pH = —log[H*] -~ [H*] = 107P" = 1073€ = 2512 x 10~* mol / L
29.  0.0001 M HCI %3t4 pH U TH 997 [CUET’10-11]

(2) 4.0 (b) 3.0 (€) 3.5 (d) None of these
AiYi: pH = —log[H*] = —10g(0.0001) =

30. b T AT YROYIEH A g 3.3 X 1072 M & T09 pHFS?  [CUET?10-11)
() 2.00 (b) 1.48 (c) 4.48 (d) 2.18

IYE: pH = —log[H*] = —log(3.3 X 107%) = 1.482

If the hydrogen ion concentration of a fruit juice is 3.3 X 10™% M, what is the pH?

(a) 2.48 (b) 3.48 (c) 2.18 (d) 1.48

Solution: (d); pH = —log[H*] = —log[3.3 X 107%] = 1.48

What is the pH of the solution at 198 K containing 2 g of NaOH in 800 ml of water?

(a) 13 (b) 6.25 (c) 12.796 (d) 12.204
. 1000W __ 1000X2 _

Solution: (c); C = V= 203800 0.0625 M

“ pOH = —logC = 1.20412 .. pH = 14 — pOH = 12.796

The number of H* ions present in 1 mL of a solution having pH =13 is: [TUT'08-09]

(a) 1013 (b) 6.023 x 1013 (c) 6.023 x 107 (d) 6.023 x 101°

Solution: (c); [H*] = 10~PH = 1073 molL~1; No. of ion = 10_-X6.023x1024

1000 = 6.02 x 107

3. [TUT'10-11)

. [IUT'08-09]

33,




R

WI‘!ﬂ'Ell
34, fNoa E?a:sxnrﬁla pH WITE AT 77)0: (i) JORA A (i) APZA 90 [BUET'19-20]
JY: (i) 6.35 — 6.68 (i) 1.4 — 2.0
35, 1M,0.1 M8 0.001 M NaOH %ata pH fefg =31 [RUET'19-20]

FYS: pH + pOH = 14 = pH = 14 — pOH = 14 — (—log[OH™]) = 14 + log [OH~]
pH(1 M NaOH) = 14 +log(1) = 14
pH(0.1 M NaOH) = 14 +log(0.1) = 13
pH(0.001 M NaOH) = 14 + log(0.001) = 11
36. 50 mL GTRCIER H,S0, 8 100 mL cSRTEa NaOH fiféie Feca el il =1t +idiw a7 fedifos orena

i@l e 91 [RUET'18-19]
ctur4 — 2(eSV)acia—X(eSV)pase _ 2X0.5X50-1x0,1X100 _
TYE: [HY] = v = erT = 0.2667 M
- e o & gien, 13,50, — “-2"’2“ M 2HT + S0%~
0.2667 M
= 0.1333 M

H,S0, 99 ¥=9i«l = 0.1333 M

10mL02MHCIERY  30mL04MNaOH 10 mL 0.4 M NaOH

w3 ferbre gt fifEe Face e pH @3 TF AT F9)
HAYA: [H] = L(eSV)acia—2(eSV)pase _ (1X0.4X30+1x0.4x10)

J [BUTEX'18-19]

Hnmn
e
e
nun
il
i
i
il

= = —0.28M

LV 10430410
« [H*] 4ge O 539 FA7 &7 [0H] = +0.28M
pOH = —log[OH™] = 0.5528 pH = 14 — pOH = 13.4472
38. ﬁmﬁwﬁa pHﬁCﬂomasm [BUET'lﬁ-I'?]

e :r,.-:rﬂl_:"_'r.;nf-l; "'I-.m ""l" -'-'F;l'--"‘"l-ﬁ ‘l'-':r-.-pu. il Tt -l. 1 ..-_,..,
T B O

F . e ety ] ! WP ol g AT o by '
] e 3 et e U L G A e .;._1 Lo o 'l-l__.-_...|; £ _.'|:'_ .‘: SR g g -1-* _| R ol U SR -,
! = g i e S lary g e L L il - WLt St rog e e L e P |
i o -n- o Rl b =R oy B e W e e e ] b : ol
"y o I ' wl ) L il A

e "-:L- oE -1._......;.. __..:--'l.“:r.u.....-..___"f_i...._ b AT ..r,_
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39. WIS SRS 5.6 X 1072 M wewiaqt {2 500 mL @it T/ 7 230GEs S 4.4 X 1072 M

vl 2 500 mL IS w1 fifde o wem aew 93l fd tof w9 2 T aeT e pH

5.6X107%%0.5+4. -2
Y [H+] — 3.6X %0 5-:4 4%10°%2%0.5 M = 0.05 M

pH = —log[H™] = 1.301, T S 9RY .. Fe1q 6 AT 21 7

40. G0 AR FRAF AT ST 15157 Nefae =0 oAt we7y vicEs aﬁmﬁﬁmﬁrﬁﬁ‘gﬁﬁmﬁ
FAIg® SO T9@l 0.01 M 932 REem &% Ky, = 1.80 x 1075 T O JFEE “ifa pH F© A7
S[F0 T BT T Ig& T A2

FYA: [OH™] = Ky X C= V1.8 X 105 X 0.01 = 4.2426 X 10™* M

SIS, [HH][OH7] = 1x 1071 = [H*] = ;;ﬁ:;_.. » [H*]=2357x 1071 M

pH = —log[H*] = —10g(2.357 x 10~11) = 10.6276 %FAM W BT TATAS A A (Ans.)

41. 25mL 0.1 M HCI%I9E 0.1 MNaOH %3¢ ot BiRiGiea 1w faty Srafle fifeq & pH «a Wi @ <91
(a) 24.99 mL NaOH " 4G | [BUET’13-14]

(b) 25.1 mL NaOH G )

! +7 _ (25—24.99)x1073x0.1 , . _ +1 —
AAYE: (a) [HY] = (25+22.99)x103 M; pH= —log[H"] = 4.6989|

[BUET'16-17)

[BUET'16-17]

-7 _ (251-25)x1073x0.1 ,, A _ -1 _
(b) [OH7] = (25+25.1)%10-3 M; pH =14 — pOH = 14 + log[H™] = [10.3001623

42. 0.01 M NH,OH (Kp = 1.8 X 10™°) 7 pH 71 ¥4 | [RUET’10-11]
Figi|: NH,OH = NH," + OH~
Cl—a) «C aC

Ky === a?C ~na= [== JLE““'E = 4.2426 X 1072

0.01
@At [0H"] = of = 4.2426 X 1072 X 0.01 = 42426 X 107* M
SRS, [HH][OH-] = 1 X 107 A1, [H*] = o — = [A*] = 2357 X 107 M
pH = —log[H*] = —log(2.357 X 10711) = 10.6276 (Ans.)
f4%%! 141 : pH = 14 — pOH = 14 + log[OH™"] = 14 + log (K} X C)
=14 + log V1.8 x 10~5 x 0.01 = 10.6276

43.  0.01 M NaOH %3tid pH fAsfa #41 [BUTEX"10-11, 06-07]
MY 0.01 M NaOH &t pOH = —log[ OH™] = —log[0.01] =2 ~pH=14—-2=12 (Ans.)

44, S e T TR SREE YA 3.3 X 1072 M. T 0 pH 39? bt i Sl Tt ma? 3
pOH @3 T TS FA? [BUET’08-09]
TYE: [H,0*] = 3.3 x 1072 M; pOH = 14 — pH =14 — 14815 = 12.52
PH = —log[H,0%] = — log(3.3 x 1072) = 1.4815 * pH < 7 - B°!fo &

45.  0.01 M HC] ®4te9 pH ¥97 [BUTEX'06-07,08-09]
TAYE: pH = —log[ H*] = —1og[ 0.01] = 2
46.  0.0003 M CHMMEEN BRGIARE wat pH ey =1 [BUET’07-08]

A4 [OH~] = 2 % 0.0003 = 0.0006 M; pOH = —log[OH~] = 3.222 ~. pH =14 —-3.222= 10.778




Ay

IR FiTST pH SN NI 2.5 20 1cm? #iffw & affis Z3mies omes iyt Ada s [BUTEX07-08)
ST SRt 1, pH = —log[H*] 1, 2.5 = —log[H*] A1, [H¥] = 107%° =3.16 X 10~ =3 molL™1
1L, 1000 cm® 9 FITHTE ST 3.16 X 1072 mol

3.16x10™ _ =i i
500 mol = 3.16 X 107° mol .

4. 1 mol = 6.02 x 102 & = 3.16 x 106 mol = (6.02 x 102 x 3.16 x 1076) T = 1.9 x 10 &

48. 298 K SiNME IR abtes Rwem 7@ K, = 1.7 x 1075 moldm™3 T ©& qFed 0.1 moldm™3 |
Tacid pH I T [BUET’06-07, BUTEX’07-08]
S REsm &9 K, = 1.7 X 10~° moldm™35 g9f@i 0.1 moldm™

CH; CO |
CH;COOH = [CH;COU][H*]; K, [[E;[ E‘;‘gg]] . [H*] = JK,C

[H*)? = K,C; or, —log[ H*]?> = —logK, —logC; Or, 2 pH = pK, —logC; or,pH = 2.88 '
=1 [HY] = Jﬁ =v1.7%x105x0.1=13%10"3mol L « pH = —log[H*] = 2.88
49.  25°C ST 1.0 dm?® @35 g ¥4 0.025 mol NH,OH @3¢ 0.035 mol NH,Cl 413 I | @ IR SIo{uiar ,
NH,OH 3 R &<, K, = 1.8 x 107° | I9I9 BI6iiod pH o191 911 [KUET’05-06]

FHIYA: pOH = pKy, + log 2 ’“]

50. (2) pH @7 siFifoe A=l F1 [RUET’05-06) l
(b) 930 TR F2EIET (OH-) SHT Tt 6.2 x 1077 mol L T 9 BITId pH F© TR?
HAY: (2); (1N TR0 ZIBTGICEH WAE (HY) THNI@E oG ifaqaes @ §aeed pH e |
FAYE: (b); 9 pOH = —log (6.2x1077) = 6.207 ; pH+pOH =14 = pH =14 - 6.027 ; pH =7.792

. 3
~1lcm Y v

> 14— pH = —log (1.8x 1075) + log =—=>pH = 9.11 |

51. (1M B0 pH > 7 T ©f A - T3 | [BUTEX’05-06]
FAIYE: TG
52.  25°C SNI@r HCl O3 S HATHE pH 2.6990 201 w3dibe Wial (Ieifaiors e <1 [BUET’03-04]

FNYE: pH = —log[H*] = 2.699 = —log[H*] = [H*] = 1.99986 x 10~ molL™*
HCl » H* + Cl- fRf&F =re, HCl -99 S=91@! 2 x10-° molL™ (Ans.)
53. o9 Jae @ I B34 I90S 1 FA? 1% NaOH el pH A 531 [RUET’03-04]
AT 251 Ble (@ T0e 9@l SRl AT SITE AN 799 0 |
JEE T2 (@ %39 O [FeT pH Tial STEg 9IRS AT ©Oftd TE 999 1

1% NaOH- q9 Te{[[&] = 1T:=0_25M [ %(W/V)—ﬂ ]

- pOH = —log[OH~] = —log0.25 = 0.602 -~ pH = 14 — pOH = 13.398 (Ans.)

54. (5199 A0 GEld B YROGITSH SACAF qaiar 2.8x10-° molL™ [BUET?02-03]
(i) Bteid pH 97 (i) TA0e7 aPfe Fimmi?
SAIYH: (i) pH = — log[H*] = —log(2.8 X 1075) = 4.55 (i) W&

55. pHR? M I GAH [OH"] = 3.4 x10™5 M T, ©IZLe B<ibe pH T2 [BUTEX’01-02]
AAYA: pH AR (&1 T9teld [H+]‘EI7IT[IEIET Yefrge weiifams @a T pH = —log[ HY]
pOH = —log (3.4 % 10%)=4.46852 . pH = 14 —4.46852 = 9.53148 (Ans.)

Y T
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Question Type-09: (&< G4

@ Concept:
¢ ITFHEIET pH NI- @O ITTera e

ST I TR &, pH = pK., + 1ug-[£}:% G2 AT P 730 &, pOH = pKy, + lug[i:f-:?]]
R, {78 TS Tl o G 22yt -~ pH = pK, + log ~2lt; pOH = pKy, + log ==

~ pH = pK, + log n:fm

Nyt = N~ = STHIY AT FA TN/ PTG SRR TR e St

Naciq = A IR T QRTes e e

Npase = TR AT G0 R G 2

S TP T SioRiE affie @ pH T IR B30 SefFE G @15 T pH
“IfFT9R: pH = pK, + log =t2A “IffER: pOH = pK;, + log =24

SEN A G0 SSTE F7 @M T pH ARRS: | T I B sl Wi @t w90 pH RS
PH = pK, + log =it POH = pKy, + log 28

Ny = IFH T AT wfolie abites e e
ng = I FIY APIFS GG FTA Qe A

MCQ

0l. How many grams of sodium acetate is to be mixed with 1.0 dm?® 0.4 molar acetic acid solution to have
hydrogen ion concentration, [H*] = 2.0 X 10~* gion dm™ in the solution? [K; = 1.8 X 10™>]. [IUT*19-20]

(a)24.52 g (b) 0.036 g (c)2952 g (d)82g
_ : CH,COON
Solution: (c); Mixture of CH;COOH & CH;COONa will be buffer,  pH = pk, + log ‘[ CHEECDDHT
= —log(2 x 10™*) = —log(1.8 x 107>) + log n;::.;:;:; (as in their mixture, their volume will be same)
3

= 37 =474 + IDEHCIE:::HE = lﬂ'g nEHz?:DHa = -=1.04 = HCHJCDDNH =0.036 - W = 0.036 x 82 =2952 g

02. What ratio of [::Ei] is required for a buffer solution that has pH = 7.0? [K, Value of NH} ion = 5.6 x 10719]

[IUT'16-17]
(a) 5.6 x 10710 (b) 6.5 x 1073 (c) 177.83 (d) 17.783

[NH3] [NH3] _ -3
map) gy >0 % 10

03. 25°C Sewi@y Suitioe afited pK, 2 4.76 1 5.0 pH 9 T T3¢t ENifeT sifios e fForne oF5e 4t

q? [CUET’15-16]
(a) None of them

(b) The ratio of sodium acetate to acetic acid is 1:1.738
(c) The ratio of sodium acetate to acetic acid is 1:1

Solution: (a); pH = pK, + log

(d) The ratio of sodium acetate to acetic acid 1s 1.738:1

AMYA: (d); pH = pKa + log—= = 5 = 4.76 + log—=2I — Tsalt _ 1(5-476 _ 1024 = 1,738: 1

Nacid Dacid Nacid

N | - /At
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pH = 460ﬁﬁ1ﬁxﬂmﬁ‘wmﬁmw @ SIS 7179 8 e GrITTS T SR 7R @fTe SRS

I6? ((RST SITE pKa = 4.75) [KUET?14-15]
(a) 0.708 : 1.0 (b) 0.604:1.0 (c) 0.907: 1.0 (d) 0.599:1.0 (e) 0.804:1.0
' (9)- - [Salt] [Salt] [Salt] _ 0.708
TS (a); pH—pKa+]ug[Md]=~r46 4.75 + log B iacia)~ [Acid] ”
05. JITHE TIH0 =9 F41 [Ans: b] [RUET?14-15]

(a) 0.2 M 10 mL CH;COOH + 0.2 M 10 mL NaOH (b) 0.2 M 10 mL CH3COOH + 0.1 M 10 mL NaOH
(c) 0.1 M 10 mL CH;COOH + 0.2 M 10 mL NaOH (d) 0.2 M 10mL HCL + 0.1 M 10 mL NaOH

(e) None

06. @B AATE At HCN 932 NaCN ToF Barea wwwiar 0.025 M @3 HCN SAiead @ 7.20 X 107> g
IR B0t H S a7 gt e w0 [KUET’13-14]
(2)7.20x10™°M (b)) 1.0M (c)0.025M  (d)5.67 x 1071 (e) 29.45 x 10710

MY (a); pH = —log(7.2 X 1075) + log E‘Eii} = —log[H*] = —log(7.2 X 107°)
~[H*]=82x10"°M

07. T4 AT faam et w2 [Ans: a][RUET?12-13]
(a) H,CO; + H,0 = H,0% + HCO3 (b) CO, + H,0 = 2H* + C0%~
(c) HCO3 = H* + €03~ (d) HCO; = H™ + HCO3 (e) None

08. TATHa AT AP B FA? [Ans: ¢][BUET’11-12]
(a) CH;COOH + CH;COONa (b) H,CO3 + NaHCO,
(c) HCIO, + CH;COOH (d) NaH,PO, + Na,HPO,

09. Henderson FANFAT G O AR @H AdF 777 [Ans: ¢, d][KUET’11-12]
() PH = pK, — log oo (b) —pKa = —pH + log

[Salt] [Acid]

(c) pH = pK, — log (d) pH = pK, + log

[Acid] & [sait]

[Salt]

(e) —log[H*] = —logK, + log

[Acid]
10. @I T HEIC HCN I NaCN TSF HReis gwmiia 0.01M 1 I HCN @3 Siigaiead &93 7.2 X 10-10 27
©IZCE AT G0 OH~ SN TN 397 [CUET’11-12)
(a) 1.389 X 105 M (b) 1.3 X 10~5 M (c) 1.389 X 10° M (d) None

FATHI: (c); pH = pK, +log [f::fl = pH = pK; + lﬂg% = pH = pK, + 0 = pH = pK,

u-‘.lul lﬂ—I'i-

+ —-10 -
“[H*] =K, =7.2x 107 M = [OH] = T = -

11. 60 cm>0.05 M CH3COOH T9t4d AItd ¥ cm? 0.1 M CH; COONa B39 (1™ F0e Wateid pH 4.0 237

—=1.389 X 10~°M

CH,C
HAYIT: (XTI YITETAR Twact Sar, pH = pKa + log [[c§3 C‘L‘i’j‘;‘}] [BUTEX'21-22]
= 4 = —log(1.8 X 10~5) + log —HaC00Na _, TCH3C00Na _ ) 4
nﬂHgﬂﬂﬂH NcHLCOOH

Venscoonaxoa
= 0. =5 3
60%0.05 18 VCH;’CUDNa 5.4 cm

12. 4% ce SFifbE afie @ «3 airE Eifenm SHFES sEfe «F BB watd 4 g NaOH wites w3t =

Teofifne fipeifeg pH 60 =91 [emififts ufbtes Rumemas = 1 8 x 10~5] [BUET'19-20]
NCHaCOONa _ -5
A4 pH = pK, + log —— log(l 8x107) + l+|:|gﬁ2 4832

4I.'.|'

L/ [ - [
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13.  Syicuieal B9 0.1 M Ni@iE 25 cm® & GF6 I BITF @ A SFoE TF T1ew 0w 0.1 M TIaE

HCl @3 5 cm® T3 I 3931 et 1 BR01R pH R 39911 [Ky, = 3.3 x 10°5] [KUET'19-20]
Wiy ]I NH; +- HCl >  NH,CI
wFre: (0.1 x 25) (0.1x5) 0
= 2.5 m mol = 0.5 m mol
¢l 2 mmol 0 0.5 m mol

TN NH, Cl SIS [{rdfes 33 932 wi=3f*2 NH,, NH,OH tofi Tt |
NH,Cl = NHf + cCI-

0.5 m mol DSmmnI 0.5 m mol

NH; +H,0 - NH,OH
2 m mol meul
+

> pOH = pKy, + log— [HH o = —108(3:3 X 107%) + log=> = 3.88 = pH = 14 — 3.88 = 10.12

14.  4.05pH a7 93 IR T4 2FS F0S 500 mL TS 1.2 g CH;COOH «F AN FS &1 CH;COONa Gt
I AT FTE? [K, = 1.8 X 10~5] [BUTEX'19-20]

FR: pH = pK,, + log [[::;]1 = 4.05 = —log(1.8 x 10~5) + log

~ W = 0.3312g CH3;COONa (Ans.)
15. 0.280 M NH,Cl €32 0.0700 M NH HJtoF fiitea pH 2311 91 NH; T30 R =T K, = 1.76 X 1071

FEEE: pOH = pK,, + log {[::; ]] —1log(1.76 x 1075) + log = [RUET'18-19]

pOH = 5.36 -~ pH = 14 — pOH = 8.643 (Ans.)
16. 400 ml 0.1 M NaOH @3 HItd 600 ml 0.2 M «ufifos uffie cist s @I IFE T34 45 41 )1 T

EIH|“’IE

w39 pH ¥9? (fADE afited &= rs pK, = 4.76) [BUET'17-18]
HAIHE.
CH,COOH + NaOH = CH;COONa+ H,0
L IACK a b 0
AT (a—b) 0 b
= (0.12 — 0.04) 0 0.04
a = acid 994 SFd mole =SV =0.2 X %TE— 0.12 mole
b = base @94 %Fd mole = SV =0.1 X 4;; = 0.04 mole
0.04
pH = pK, + log ::‘; = —(logK, )+lug(—T)— 4.76 + log = = 4.46 (Ans.)
17.  (a) &9 B3 A2 [RUET?15-16]
SRTET: (@ BT S 2Afaaiel ord 1 HR @ Faene @9 pH #iRST el Ot I 519 I |
(b) AR FIATArE AT ferdd |
ST v TR G, = pK + log o ; AT I TICH, pH = 14 — pKy - logi]
(c) =B 2rF@a B 0.25 M NH3 @ 0.40 M NH,Cl SITR | T{0S pH 2191 <=1 ) SHIefaais Ky, a9 1.8 x 1075
FTRIE: pOH = pKy, + lo [E::c]l] —log(1.8 X 107°) + lng— 4948 . pH = 14 — pOH = 9.051
18. ff 25°C wiomaty witieE uffited pK, = 4.76, S 5.0 pH 9T IAFE T34 Gifeam SpfGs @ fFe
o[ge T A7 [CUET’13-14]

1 Salt Salt
STATIR: pH = PK, + logiaqs: = 5 = 4.76 + log {ro = log o = 0.24 = 1534 _ 5 738: 1

» 5.0 pH 2 TFH Ta< (o T EEHTT SiFos 8 S ufite 1.738: 1 wmeiirs firiits )

Erlny /> /[t
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19. 460pHnﬂawﬁwwt‘ﬁrwmluﬂwwﬁ‘%ﬁmﬂmmwﬁﬁﬁaﬁmamﬂmmﬂm
1 9T 0.01 M CHHfSHIN SHfFTE0 9 WSS (mL) B34 @ 3908 TA? [pK, = 4.75]  [BUET’12-13)
TAIEE: pH = pK, + log ==L = pK,, + Jog ~saltXSsalt

Nacld VacidXSacid

= 4.6 = 4.75 + log ;;‘:;1‘:1 % Ve = 7.079 mL

20. 30 cm® 0.1 M NaOH HR9%F 100 cm? 0.1 M 3= «ffites @1t @t $=t 3@ ﬁﬁwwﬁﬁa pH Ay
4 AR effitea K, = 1.8 x 10-5) | [BUTEX’11-12]
SY: pH = pK, + log . - ]]

NaOH + CH;COOH — CH;COONa + H,0

. S90S (ST JIT = 30 X 0.1 X 1073 mole .. O T®d (I 7291 = 70 X 0.1 X 1072 mole
+ pH = —log(1.8 X 1075) + log (23201X100) — 4 377

70x0.1x103
21. 930 TR w94 HCN € NaCN &7 waees 9=idt 0.01 M| % HCN &5 SMieas &9 7.2 x 10710 g
SRR T T HY @32 OH- S S991a) 7 [RUET?04-05, CUET’09-10]
FAYS: pH = pK, + log [[""fﬁ'{_‘!] .. pH=9.143
[H'] = antilog( — 9.143)
A0, pH =—logk, lﬂg[ ﬁm ~.[H*] = 7.2x107° M(Ans.)
_ _ _10 0.01 _ _ 107 -. [OH] = 1.39x10"5 Ans.
= —log (7.2x107%%) + log — 2 [OH ] = ——%M [OH] )
22, (a) AR T 1?7 32 ST 2FS w1 =2 [RUET?08-09]

FAY: AP BTINR 9T G5 G39 (F GI A 97 17 @ S0 B1eid pH Wi ARy 20 1 e why
AT e @ FTER R W3 e TR GfFTeR A @ T 6 @ AT T3 o5 T |

(b) 10 mL 0.1 M Syif{6s «fe &atet 4 mL 0.1 M NaOH B3¢ Qi S0 $ 245 B9 pH 99 47 [pK,=4.76] |
FY: 4 mL 0.1 M NaOH = 4 mL 0.1 M CH,COOH

NaOH + CH;COOH —-CH;COONa + H,0
wf*B O = 6 mL 0.1 M

pH = pK, + log 222 = 4.76 + lo (“:21; = 4.584 (Ans.)
23.  0.25 M T @G G 0.100 M GHHfSH S0 Ji=1 0o I19 W{e pH @9 TN Fo A7 (K, = 1.8 X 1074)
[salt]
iYA: pH = pK, + Ing[:zi 5 = 3.74 + log (ﬂ 25) = 3.74 — 0.3979 = 3.346 (Ans.) [CUET’08-09]
24, G0 TE w3 WifiT ufFtes Twa@r 0.20 molL-193e EIifSanT SrifieHa Iau@r 0.30 moll—2 | it
OfPTTes e &0 9 1.80 X 1075 molL! (& %346q pH $97 [BUTEX’08-09]

FY: pH = pKa + lng% = —log(1.8 X 1075) + log (c5) = 4.74 + 0.176 = 4.916 (Ans.)

25.  (a) CHICA ST B0 ROGIEA SHCH Tl 3 X 10~ molL™ T, & HATH pH 6 A2 FAeie 21 7
(b) (TTFA-DIETERA AT F? (O AN ATASTAT 3 [RUET’07-08]
FAYH: (a) pH = —log[H*] = —log[ 3 x 107°] = 4.5228 TIH AF(® Y T pH < 7.

(b) CBIT-ITETAI el Zee i G pH fReftaa &y 795 51 :0<2¢l 1 pH = pK. + lo g[[“‘;]]
(E-GITETRI THFaC ST
(i) T Teeid pH 2309 = 3/

(i) fAM2 pH @3 ITMH BIF &FS FACS AR I O 8 49 T T SR I W 8 9 TG B9 O
RIGIGASCI (SCARILICE R REE EAC EREM IS 1R

) | - [




N ) F )

4.0 pH 93 IFIR HI® (SA IS 60 mL 0.05 M T2+ s ward T8 mL 0.1 M GfSHT T4 B9 @t
TS TI? (HCOOH @3 pK, = 3.8)

ANYA: pH =

[CUET’07-08]

[sall] _ ( Vx0.1
— R - ng
60X.05

) V = 47.546 mL

27.  (a) BITIE pHﬂmmmﬁlﬁm
ST pH B! TS H* ST T wiar $-1gs asiifaqs 5 pH 3w pH = - log[H*]
AT FIVE QT ©R pH AT I 074 SIS I B 371 @8 CH; COOH 6 CHzCOONa 3 51 |

(b) 0.1 M WFoF afre @ 0.1 M cfeam smiss R wawt pH Rt 711 B warta Q30gieer S
TN F9? (K, = 1.8 X 1075)

[RUET’06-07]

FTRR: pH = PK, +log =5 = —log 1.80 x 1075 +log [22] = 4.745 (Ans)

[H+] = antilog (4.745) = [H*] = 1.80 x 1075 mol L™* (Ans.)

28, 0.1 METIFHDT 9fFe @3z 0.15 M crifeam et wrat teat 1 6 et waeeid pH 591 341 8% HaeW
TRCEITEA WIS T 37— 91 (K, = 1.8x10°5 mol L) [CUET’05-06]
IR @A, [@Fe] =0.1 M; 99 = 0.15M; K, = 1.8 x 10~5 mol L

pH = pK, +log ol = pH =-log (K,) +log %% = ~log (18 x 10~5) +0.176 . pH = 4.93 (Ans)
Q. pH = -log[H*]=[H*] = 107*°* =118 x10° .. [H*] = 1.18 X 10> M (Ans.)
30 cm®, 0.1 M NaOH %39 32 100 cm?, 0.1 M CH; COOH B39 \364 f=i1ee Ze I H341iod pH a1

[K, = 1.8 10-3] [KUET?03-04]
ANYA: Ngae =

+J
D

1000

pH = pK, + lo g[[““]] = —log (1.8x10) + log(2221)= 2377 (Ans.)

70x0.1

30. IR TIE pH A1 TS ot ARead STime 90 [CUET?03-04]
FIYH: CH; COOH = CH; CO0™ + H*
H¥][CH;COOD~
. =1 [c]:[{,c;uﬂ] 1o [H*] = K, -[E]] = log[H*] = logK, +lng[%:]]
= pH = pK, —lug% = pH = pK, +lug (Ans)
3. & RIERe ARy A M A0Ea pH = 7.4@15@[}1{:03] @ [H,CO3] SR STASTS? (K, = 4.3 X 1077)
FAEMR: H,C0; = HY + HCO;

70
— X (. lmD]E, Nacid = 2000 X 0.1mole

[BUET?01-02]
— [Salt] _ -7 [Salt]
PH = pK, +log =5 = 7.4 = —log[4.3 X 1077] + log 7=
7.4 = [Salt] | [Salt] _ . 7.4-6367 _ . [HCO3] _
= 6.367 + lug[md] = (acid] 10 10.79 . H.CO. ] 10.79

Question Type-10: fafqy

[ Writtei—]
32. fmea armef Ao gk Foitre o ser <t et gt eicgrer B
(i) FIER-CIE-STHILC @ YRUGITSH R af6 e zog QWG 717 |

[CUET"04-05}

R
(i) PreTem rrRe wwady Erraigrey aafs Surmmd o)
(i) Sf3Cerm, TRGTCER 2R SHICHRRT SRR A6 SR «ffe ue) o 1 [

(iv) TP ©F: A1 s, e #if sers o5 518w oo




