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HCOO~ < CH,C00~ < HCO3 < HS™ < NH; < CN~ < CO%~ < OH~

Academic Program | HSC'26 3 A AT (TF T AR




ACADEMIC
m%ﬂ PROGRAM h
q .a; HSC | ALIM
2026 s I

ho

K

oA R T (K,) .
- AT AT T g3k Wfe 8 FIER [EeH #3F 8 Tdt : N wo oH [
H,0 (I) + H,0 (I) 5 H;0 (aq) + OEI_ (aq) OH H
Afa 7 arRfaeae #35, Ky = %

= Kgx [H,0]? = [H;0%] x [OH™]

= Ky, = [H30%] X [0H] [[H;0%] = [H*]] S
e Sreman ws 21 s [HY] ¢ [0H] 99 9991@ @ed%e aFf &9 20,

g K, @1

> 25°C OPNI@R K, = 10714 M2
> s Riem zeam T1 K, 1
> T8 @1 [H] = 1073 2@ [OH™] = 107! 2@ 19t 8 Temp @ yr

K,, @ ©@ [H*] T [OH] {;[OH"] T [H*] !

> fwm “iffte [HY] = [OH"] = /K, = 1077M; =& @9 Fae1 [OH7] > /K, , <Pfe @ F=e1 [HF] >

/Ky

> K, 99 ¢33 (moll~1)? 944l (mol dm—3)?

InK

- T «fte ¢ gEe wFiteR Rutew Tia ¢ Ratew 63

> 7 @FTe @ FiEE [RaeE W 37 afie 31 FF a3 wiRweE Reifes 2@ w@imm Seom $E A |
TS By Qe e AREfers wigg @ afe@lie g IS ATF | TR N TR I
«@f3Te A IR (6 QYR el SRl [Rifere a3y AF O @ «fSte A =FiEd e Irar @1 231

. _ gt NG @ =0 TEE Reeifie e
S ﬁ-cw ﬂm, ((X) = 5 @t =0 1&@F Gt o ST

* TG LI @
e siesiar =g w3ed J7 oo [y @E: 7 o 9 FHEE [REes Ia), @ OF A T JI0R Tas
aﬁcﬂam?nmlmﬁﬁ,aoc\/% .~.a=‘{/’§ [K,= afites Rare <]

@ TF, 9T I OfeRET AB 97 ¢ (e 1 bR w3 wdrge @itz | widfe, REreas 2t @il AB @7

@l C mol L1 1 I AR AB U9 [R@ew W@ o 211 O
AB = A" + B~

2AF TN C 0 0
ANFLZR A1l C-Ca Ca Ca
=C(1—-a)

i, AR AB 7 TN, [AB] = C(1 — a)molL™1, A*@F @i, [A*] = Ca molL™?
a2 B~ @9 g9« [B] = [B~] = Ca molL™1.
. SR AP AT, K = A X Caca _ Co

[AB] ~ C(l-a) (1-w)
Q FAFAC AEFIP K (F e 2 7o SR KA 79 | e SfeeRuems @i e w0 |
OTRCE o @7 T 1 A 49 (@6, 1 — o~ 1

Academic Program | HSC'26 4 A AT (TF T AR




ACADEMIC y'
PROGRAM h h
SO IS | o shikho

wdie, e reEar @ gde sfeeRumEe Raes @), @9 9aR IwER 8o e
SN QI TNl I e [KCAS NAF ZH 6 G2 G GIN@IG Z FHC [CAS WA I €06
A | @fbe TeANT @ o 96 H

W&ﬁ@mﬂm@,a:\/%aaa@fﬂwgm%m@,a: %

- @fTe @qeel H;0F @ied gosi@l, [H;01] = a.C = C X \/% =,/C.K,

FIE Q9 OH~ SR gyl [OH‘]zcx.Csz\/%z,/C.Kb

«foTes e 99 (K,) 99 X4 el I 4fTe srel @ O 20 1 FIET CF@8 FIES [ &3 (Ky,)
O N7 TCS! I, FE STl @H O 271 wdie GEe «@fiTe A1 i R Sigel ¥ Rem w@w Ao |
Ve SRRt (¥ SeLRTata Tuial C-(F WFes AR A FHCT SISANLT e ad sifafos
oo Afafee =1 M 1 e gde sfeefiey v e a3 walge A oRk-
v o5 @9ed @9Ig® @1 1 (i
1 fo1bTe wal wgS & - G

oA, 71 SfYeREEd T, C moll™ = SmolL™![n = 1 mol]

Lo oo [K
@1&3.1'@“&{,0(ocﬁ?[,a— c

:.a:\/%?T,a:\/_KV,W‘Tﬁ%@WKW|
v

G SN YA G A G Nfdfes e

SRR, FAFI (ATF M ¥, Y SfeRad Reed I@ (o) TECER T9@E IR T | e
AR A T, T SRR e @l (o) TR SRS 90 AN |

@ 7R GH0TE AN AFHE AR AP FACET TGS TR 7@ AN I |

o eromay g3e sfeeRuegs Ruem wal &3t 99 Gie Nae SHEe IS |

e " Simam g wfieRuetr Rerem wat &eiR e e Tgeife

@9l CH; — COOH &« Si@l et M X CHy — COOH @ *rowal REAmewea =< ¢7bas Loy (At
2T 1 UGG @90l CH; — COOH IF Sl Jfad el A *ossa e g1 <6 |

5.0

famae|

4.2%

a0 |

3.0

2.0 =

0.42%
*e fagares
1.0 N\

' N

0 0.2 0.4 0.6 0.8 1.0

——> CH,COOH 97 (FI=[d Saray

¢=Tfoafbre @At CH; — COOH 9% Fwi@l Jfas el 7 e g1 (it 2eace
. YTCTOIS

Academic Program | HSC'26 5 A AT (TF T AR




ACADEMIC y'
PROGRAM h h
anaslﬁﬂqgs Soae” shikho

(i) 92 @ By W@ g4 Qe A THCEE S 2T |

(i) @2 (@ By V@ VBT GFTe A Fieaa &) e, S A 9 HY AN 36 A @6 OH~ Wi ¢ |
* Case-01: NCACAIF oF I =4
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pH=logﬁwﬁepH‘mH+Wﬂmﬁrmﬁfiﬂn®3rﬂm@qﬁzﬁmmﬂwm|mﬁ?f

e SR #ffeq 30 SimEE Jfad T H SIRA 924 Hy 0 SR g99ial 3fa =W @3 pH 59

P AR

Academic Program | HSC'26 6 A AT (TF T AR




ACADEMIC y'
PROGRAM h h
ﬂilailfv‘ﬂiiﬁ s shikho

04. G AIYCE, T Hy 0 SFCTS I901@l 1 g ion L™1-99 @ 2 pH-9F W 0-9F (A0 I (IAeF) 20
AR | SIKIR, @ OH ™ SRS 9931@l 1 g jon L1 -99 (3 2081 pH-9F W 14 @F @M 20 A7 | TR,
Q@ Y 7ol HY SRR 9@l 10~ g jon L™1-9qF % 21 Ileeg @ Y6 (%@ QfTe A1 = qewial
43 @M 71 O pH-GF 0-9F (AF F W A 14 GF (/AF Q@ AT (@0 I92R (13, TR0 pH * (0
(R oY B Q2 AT |
05. 25°C SINI@R, &N Tl JIAEF CF@, pH = 7
TER S J_0R R, pH < 7
@32 FFER S JECEE (FC@, pH > 7
25 °C SI?[N@Y pH (F=0 Fxmoi-

oy g A T TEEY I o
5@ pH %=1

ob, TR te) «@fre T P!
vy TFoe Qhre T9F T 2
R g “ SIoRIE] 3
SIS G I— [EIEE vy 6
QoA s« I 7.4
Al AR “ BAtors 8

TR &3I4 @ 93 pH
. I G4
Buffer — resist/&fow@y
« LG ([ B¢ YEa T J1 FE @19 F9 PH @3 N9 &Ry 39 2Is, it Ieid &1 6T |
> Cofag Tomg
(i) 3@ * + e afre(sfamne @) - oi e
(ii) TR @fTe + 7 w9 (sifqeiee @) = TR IR
Example:
(i) =R TR Reaval F60 SHR TR @19 FoTo G0 g1 e g3 @F SR FREE Tl e |
@ 4: CH3COOH(aq) + CH3C00~ (aq), H,P0; (aq) + HPOZ2(aq), HCO3 (aq) + CO3~(aq) T9iM 1 @ Fr=ed
NaHCO5(aq) + CaCO5(aq), NaH,P0,(aq) + MgHPO,(aq) — 4TS IFEF &I, IMS A LA AR
foq
(if) =FIRR AT T390: (71 FIFF FIA GFTC); TWA: (i) Na,CO; + HCO3 ©xe,  NaOH + CH,;COOH
(i) NH,OH + NH} @3, 1
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R ek (i) IAFE A PH a7 T 9ofdfE® 4R HHOS A HHe! ¢ |
- T B30t pH A @ -gieERR e
(i) SRR e w3ee PH:

CH3COOH = CH5CO0~ + H* ... (i)
CH3COONa — CH5CO0~ + Na™ (i)

(i) 72 @ Kaz%ﬂi{;}ﬂ [Hﬂ:%

= —log [H*] = -log (Ka %)

= pf=—log K, +log fGrcoon

= p" =pKa+10g%

= pf = pXa + log [[zjll;]]

GFTeIE, pH = pKa 4 Jog sl (g sl acid @ T same]

Nacid

IR g POH = pKb 4 Jog 24
[base]

POH _pr+10g Dsalt

Npase
. (T AJNPICAT 2T
(i) T¥ [F7R9]/[@F]= 1 =; O log [[199]/[@F] = 0 2 @< pH = pK, T CT IR G AFIF !
744 (highest buffer capacity) 21
(ii) TeFB ATIT 26 *; pH = pKa + 1

Tdie, —1 < log [S“l;]] <1%® 3@

e, —1 < log =t < 1 2(® T

Nacid

T AFIER ¢, pOH = pKo 4+ 1

-1 < log Dsalt < 1

Npase

T I TF-FE ol pH Range e K, «fStes pK,
51 H— COOH ¢ H — COONa =i 3.7-5.2 HCOOH @9 K, = 1.8 x 107* pK, =3.75
CH3;COOH @9 K, =1.8x 107> | pK, =475
@ < 7-5. a a
31 CH3COOH € CH;COONa = 3.7-5.6 H,P0; @ K, = 6.2 x 102 DK, = 721
9| NaH,PO, 8 Na,HPO, 9=l 5.8-8.0 NH} @3 K, = 5.6 x 10710 pK, = 9.25
81 NH,Cl € NH; (31, NH,OH) J%=R 8.5-10.0

@ IS (& @ 97 MG @Fe AT G390 75 A e a1 wies ke a9 27 ¢ PH sfgsy
ofstay 363, o AT T+ I
Y T G e
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OH-

o]

+ .
H Q1% FFCT: CH,COO0H () CH,C00 1) | H' g
" P
OH gl CH3COONa(aq) P— CH3COO‘(aq) . Na+(aq)
———> CH,COOH

AT IR TR e

H,0

HGHA F90T: NHOH ) s NHj ¢ |OH

OH_N"T W NH4C l(aq) —_—— NH; + cl

—— NH,0H

NG JFIF @3
< YS! HCO; H,CO, / IBIRED ¢ FHEfF «fiTe I |

H,CO,

HY s 4. H,CO,4 —_ H + HCO,

OH (% F9C=1: H,CO, =——— u +| HCO,~

IE ——> H,0+CO,”

GfTe It T @it a0 PH a3
TRY I G — qfefie afie @t Fae PH sfiaeqs

H _ ..Ka Ngap —NA
p - p + log Nacig +Np
— Gfefae Fw @l w1 PH sAfseeas
H _ ..Ka Ng,¢ +NB
p - p i log Nycid —NB
CH5COONa + H* - CH3COOH + Na*; CH;COOH + OH~ — CH;C00~ + H,0
(Salt) (Acid) Acid (Salt)

TR AT T — Gfefqe T @ie Fae PH sifaaeas

pOH = pr + log nsalt—-l-nb

Npase —Np
Tfefze == @9 T4 PH sfgqes:
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n —n
pOH = pKb 4 |og et 7b
Np,se +Np

O TR
@ T Rfgaw oFg T @erfeq oem@n ewd Jefea sfiasd afw AG 20 @3z @ semar i
ARGEACHA N K 2, SR, AG = —RTInK
I& 67 +ffqeq AG, R qaE+™ «fdqeq AH, So@l T(K), Qa3*F *fAaeq AS aF Ty T
0B, AG = AH — TAS

oA (I GG [ FogrTs Al ©f SEefH FFveeR @@ F9 AW AG 97 T @F A TG |
i. AG < 0 1 - el FosFs 2
i, AG > 0 1 - s Forze =@
iii. AG = 0 T - @ oy [ AR T@= | 9hR rp =1y,
=fex freret v@ ¢ e fReret s
"I PIEB *ifea 32 1 e = 1 @S vy 9 w9 e W BRI wereEe 7 Wig 1"

G2 *feq frerern 7@ e A1 ©rt aifefeRieTs o o sifsfealts s 7@ i Ao |
Wﬁ@@’j}iz
i, AL B T AW A A QSIS FA IR A, OICF G AT S e AIFR HASH Sl IR WA
i, (@ e AP i Sesn smiTee (b o, [ireets (i St AN AP | Sraerwme, T
@I AP R v3f6 [ A 8 B U9 ©F IA@EE m 8 n AN 27 3R ©imd W& R w4 ¢, D
@ E ¢ forqfs »mief Teofy 27, T o7 W@ x, y @ z OF C& A, [Kiews mida o5 = Teog
s 991 94 (m+n) = (x+y+z)

oA wAfged

ffemar ot @35 1ol i @ »fae semie e 3 oifts =1 o @ R [ st 2@ =30
@ G (e I VARG AEF (We ARFCSa A [ I 9F @eT I TR-THDT € 284.5 k]
S T 0 IR e ovE @3 ffee e oot
CO(g) +§o, (s) — CO,(g) + 284.5k] I, AH = —284.5K]

i ool Sioae At ~fFafes 271 oI ©ief sifsfageit 298 K At 25°C a1 atm Hieet s =
St el i otet At el R stoe w4 23
e wisf el greitd 20e AR () 7 biol 8 () 3R @iwed | 431 I (@I @36 Hesm a3 et s
[ AR 1 TS RS B 5t Q, 2Ifawid vl (el F@ AT BI7F [era STRIGTe 6, PAV ddR
qre 97 eI *fe Jfa (4= AE | SivsifefmE d2w @ o,
AEIFS O = e e FeFRaEiTe Fre
Qp =AE+PAV ..........(0)

=E, —E; +P(V, — V)

=H,—H; v~ H=E+PV]

1Y s (TR (1) P
Gl = BT Tered *fF Biof x Qe A, H=E+PV
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@2, E = o<

ek, B3 vitel [ w7 qaeEfs sfasEs 1w | wke e Fa e weebe 2,
AV =0, Q= AE +0 !, Q=AE......(iii)

AH = AE + PAV ...... (iv)

AH = AE + PAV......(iv)
Qp = Qy + AnRT ... ........ (viii)

e O1: B9 BItol 1 mol Fo MLt ©ate e Fare @ 2IfAMe OTsia e 27 ©IF e ©Isf 0T |
HZO(S) - HZO(Z);AHfusion = 6-0k]
IR ott: 38 B @ e A $7e A @7 FHAE @ sAfwiel Sivt et F0a T Aot = &

AT SAE @ M APAFe ©iof Ie 2T |
H,0(l) — H,0(g); AH = +40.59K]
Txdoired ©7: 759 519 ¢ THeor A (WIS S AW ©IF TR (o5 (@ A ot gt e STamta e

sAfgre 27, (7 SifFwI ©iE Tren O A @TEr @l = |
I,(s) — 1,(g); AH = +6236K]

MERILCERRCUR G I AT R WL B TG A RS A (A O S T SN
ANATA! S1 I T | @IA-

1
5Cla(8) = CI(g); AH = +505.78k]

T3 Oi7; 59 TreoR 4T (e 2R @I 8 SMILeS LB Al (@A QIS TGS FAR A AW (AL
I (@ S BRS @5 FAETS I (PR e 2002 7 ©I20 T& B39 AFOIICE (16 (@ S “faeq
T OF & TR 81 *midfow gIe et I
O e

o AR %FF ©I91- +6 kjmol ™ |

o ETHIRGT ST OI%i- + 717.02 kjmol”

o T ©I7 WWI- YIS 23,

o M TS «F5- S alfe

o IRER WA ©17--393.5 kjmol

o TTATTE w2A ©191--892 kjmol™

o I IS I (ST I L I *If& (T, FIA ©FA- (+lIfTe =71

o ITE AT GFH- [FCAGE /T |
2 Ofef e A [ve Sxeer T & ey A e @ e e A wiee wd Qb
TR AFTC @R TRl 2ifire FH0e GAFE @ SRS 27 ©IF 2N Bisl 1 N @ | Sl
@ffTe @ FEF RIET 1 mol A T 20 @ OToF ~fAS 27 ©ItF 2*Na O J0 | &5 SIead T
S YAIF T | @N-

e o9t = [RIGTFTRT @ 60 TH Ol ©rd T *Ife B - [T (@ 7 T 38 =
©IE T *few TS |

HCl(aq) + NaOH(aq) — NaCl(aq) + H,0(1); AH = —57.34K]
1mol 1mol 1mol

Academic Program | HSC’26 11 FARTE ARTST (o5 T AWE])




ACADEMIC

PROGRAM

HSC | ALIM
2026

Acid (25°C) Base Heat of Reaction
(kJ/mol)

HCI (strong) NaOH (strong) -57.34
H2S04 (strong) NaOH (strong) -57.44
HNO:s (strong) NaOH (strong) -57.35
HCI (strong) KOH (strong) -57.43
HNO:s (strong) KOH (strong) -58.03
HF (weak) NaOH (strong) -68.6
CHsCOOH (weak) NaOH (strong) -55.2
CHsCOOH (weak) NH4OH (weak) -50.4

%9 *f& (Bond Energy)
T a1 e [ agfon ToetE IE @ R AT Oere @ SAfwie e e 2F, OiF e
TE @ s 99 *Ife a0

Bond Bond Bond Bond

Strength Strength

(k] /mol) (kJ/mol)
cl-cl 243 | C=0 724
0=0 499 | 0-0 143
C-H 414 | H-CI 432
O-H 460 | C-Cl 328
C-C 344 | C=0 350

TSI 8 TR 5@

I i@ s e 96 @ qaEf Arear T, [feabe [Rekfte e Wi 1a2 i T9dts oz
%8 e sihex T 1 @-
4 /i@ : CH, (g) + 20,(8) = CO,(g) + 2H,0(1); AH = —890.35k]
ooy i@ 2H,0(1) + €0, (g) = CH,4(g) + 20,(g); AH = 890.35K]
QREE @
feel f&. @%b, (27 (G.H. Hess) 1840 BTN 1A TCTH @ f@fs Wi e 1 ©F @ @fs e o
RIS 39 (Law of constant heat summation) I8 Ao | ﬂ@ﬂ% TR "M w8 (Y w1 B9 AE
S@ (I IR [ 9F «itet 68 @ Sivid Ao 03 IIIET 4ol e OieeF #Affae 7=+
IFI |
A A,

o @i iR RiGee «ae Seoim I 37 e o7 R @ «itel T A @Ffes it g =1

@, (6 ot wAfaaen FmI-=T=+ 23 |
o (RO SIFPTRFAY @ AN FI- *Ifeq fFrerel Fai |
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slﬁho

e TRl R g [ ©ie e A 932 PRI K o wreie Qe et ™
AR IR @ R[fgas [ s [ w0 7.

sifere g el

v @F PEER ool wfed A B 8 GieEd edwd @5 A @ (6 *fE e [ o
I JET 1 QTLEE H A o Fh 2|
v geEs ¥ Nrel qaAEle Awidd aRgE o [oaAE | @bt 498 7w W IR ey w4 A
T OW@ @ G HESE a=BE ARRSE FAodena NdT war T

v @6 = BT Soreald WS + B9 x @IFes; 9 H = E + PV

v o e & 20 @36 SR Ste s (Thermodynamic function), 3t 733 1% @ Si7ia@y seafoe
@A Fo&ge i A Tl [ w6 I A1 PRyl e F |

AR

GHT 8 FIET AT ST T

fifeaes Teed e > Sema TR e Tedt e g sieismt
fafes o *fE < e Teredr «f: Somd «few 3 St

@ fore Lok 25 o7l (k] mol™)
HCl NaOH -57.34
H,S0, NaOH -57.44

CH;COOH (%)

NaOH (1)

-55.2

CH; COOH (%)

NH,OH (%)

-50.4
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ATBIo I

v (AR qeTr [y @il
IR o=

0)) FBR e RisEat o+t a=?

(F) ameEf (*) =f& (1) I () T e

oS Teq: (F) QA

oX) SIFATEIFT AT @ (FEE T3 I (FCT? [ARLR0]
(F) TS () WP (?) BT &I (R) QREN &

Hfoe Te: () TR

fer Tl e g3 =St 7S et Tew e

80 mL 0.25 M NH,OH &3¢ 20 mL 0.25 M HCl &9 % 1 et | [raatsq]
0v) Twi7% fiplt afsfae «fite 3t Fiwa Afawid T2

(¥) 60 mL NH,0H

(%) 40 mL NH,OH

(") 100 mL HCI

() 20 mL HCl

3% ©&h: () 60 mL NH,0H

o8) Tnsiw et pH ~Affreq Fare 2= fewa @Al sy st w3t 2@ 2

(¥) NH,OH

(¥) HNO,

(°) HCOOH

() CH,COOH

MoF Tex: (<) HNO,

0@) 1 afeFaifs siTstesin? [@. Q. 58]
() T%9 e

() ARSI

(°1) o1

(q) TroTe

o Tem: (o) oo

ov) HiffF wEfAT wIFER AT Fo? S
() 1.0 x 10714

(%) 1.0 x 1077

(?) 1.0 x 10712

(q) 1.0 x 10715

Afée Tex:  (F) 1.0 x 10714

04q) AT IFF 4T (K,y) GF GFF FADB? 1. @ 23]
(&) mol 1"

(q) mol*L™?

(51) Mol L2

Academic Program | HSC'26 14 TS e (9 FES AW




ACADEMIC

PROGRAM

HSC | ALIM
2026

(%) mol? L2

FMoF Te: () mol*L?
[T K, = [H'] x [OH]
= (mol L) x (mol L)

-2

=mol® L
iR K, 97 9@FF mol? L*

ob) (IR ST S ST Qe T FRe? [F. Q. 58]
(F) 10 °C

(®) 25 °C

(?) 30 °C

(9) 100 °C

FMoF Tew: (4) 100 °C

it ~fF SRS @elwe: AfE H ¢ OH SRITaRE TI@e oFeld QRwe @dwe (K,,) @1 =31
fJfeq SemiaR K, 93 4wl

St (C ) K,,(mol?L™2)
0 0.0114 x 10~ 1*
10 0.292 x 10~ 14
25 1.0 x 10714
30 1.468 x 1014
40 2.12x 1071
100 7.5 x 10714
S 100°C SIANI@RE AT AR(TE @olzwe (K,,) @ T A4 | Toes, o Ao Tea: (3) |
0d) 3B 1.0 NIEIF NH,0H @309R [Raies Wit 1.34% | T& w346 K, 9 W 797 [R. @ 3]

(¥) 1.659 x 10~*
(¥) 1.975x 107°
(*) 1.567 x 107°
(q) 1.795 x 10~*
MoF Tex:  (9) 1.795 x 10~

EINIR
o= % QT
Kp = a2 x C = (0.0134)% x 1 €=M
o = 1.34% = 0.0134
Ky=?
30) 25°C SN ~Afd e @d4%e 1 x 1014 2= [OH] €F N+ g @=ft? [GI7.R9]
) 10
(¥) 1077
() 107
(%) 1014
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Elﬂaﬂ%ﬂ 4o =
(¥) 1077
) ﬁwa mﬁww @6 HCl @™ F9C K, 93 W R 97
(F) 1x 10716
(@) 1x10°14
() 1x10°11
() 1x1077

oF T (}) 1 x 10714

It Rwm fifce afte 1 F" T g @9 T4 @F T @ K, 99 I 59 AT |

3) HA @9 K, = 1.8 X 107% T 0.2 M HA &F pOH F? [5. @ 3]
(F) 13.300

(%) 10.778

(1) 3.220

(<) 0.6989

o Tes: (¥) 10.778

g [HY] = /Ky X C = V1.8 X 1076 x 0.2
=6x107*M

~ pH = —log(6 x 107%) = 3.220

~ pOH = 14 — 3.220 = 10.778

»9) 25°C SHANIAR g aRfae v Fo? [V, . 'Q9]
(F) 1 mgL

(%) 14

(s1) 10™

(<) 6.023 x 10*'

e Tee: (1) 10™

»8) fqwm ~iiffite F@F 6! NaOH &I @ FACH K, 99 T F© AA?

) 10

(*) 10™

(?) 10"

() 10

e Tee: (¥) 10

3¢) 25°C SN AR pK,, 97 W FS? [f. Q1. %3]
) 7

(®) 10

() 12

(®) 14

#fo Tew: (¥) 14

Gl 25°C SIAN@R AfTF K,y @F T

=1x10"1*

o pKyw = —log Ky = —log (1 x 1071%) = 14

M) @I THLCH TG & aEgdi? [ Q. 58]
(F) P;0;
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(}) Cl,0,
(1) SO,
(%) Co,

Foe T () L0,

JIRGT: P,0s @ P AF SR AL + 3

cLo, @ Cl @7 TIFs L + 7

SO, @ S @3 TEA Y + 6

CO: @ C 93 TR AL + 4

- OECGE @A, CLO, > SO; > COz > P20,

TR CL,0, TR @ oFT THLS |

qeu3, 6T AoF Tew (4) 1

9) @ =R afe? [, Gt R3]
(F) HNO:

() HNO,

(o) H2S0,

(9) H2S0,

Fée T (]) H.S0,

I @ OfE @fited @@ /g wEd W @ @ *feie afte; @wE-

+6 +5 +3 +3
H,S0, > HNO; > H,S0; > HNO,

Sb) IO ISR pK, W T A=4.7, B = 3.25, C = 6.4, D = 1.8 ; f&eft afre @afb?  [d1. @ Q)
() D

(}) B

() A

(%) C

#f3% Te: (F) D

It @ afTEd pK, T TS I (7 Gfife oo i e | qew ) D(1.8) > B(3.25) > A(4.7) > C (6.4)
58) SRGE e 4o @iafe? [q1. @, 2]
(¥) H,50,

(%) HNO;

() HClo,

() H;PO;

#f5 TR (¥) H,PO;

TYl: e GfTees (@R ARG @iel W TS I 67 Gffe o g |

+6 +5 +3 +3
H,S0, > HNO; > HCIO; > H;PO,

O H,PO, Fde «fTe |

20) @AM TfyF e afre? [€. QL. 5%; T @ Y]
(F) HF

(¥) Hcl

(?) HBr

() HI
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anaslﬁﬂqgs Soae” shikho

Ffée T () HI

RY) G5 IFIT TICYH 0.2 (WF AP GfFe @R 0.02 15 T affrer +ABifARIT @13 &= | @7 pH
@W? [, Q. 5]

(F) 2.8

(®) 3.8

() 4.8

(9) 5.8

TM6F Tes: (¥) 3.8

%) HNO, , HNO; , HsPOs , H;PO, G CRTAT SqOR AT -

(%) HNO; > H;PO, > HNO, > H;PO,

(%) HyPO, > HNO; > HNO, > H;PO,

(%) HNO5 > H5PO, > H;P0; > HNO,

(%) H;NO; > HNO; > H;PO; > HNO,

#fé Tea: (F) HNO; > H;PO, > HNO, > H3PO,

Jrt: HNO, @32 HaPO, SOWEA (@I #F9

IR AR TN (+ 5) | SF AIRCGICSH 2ANGT A THAFACTE (BT (RD 0 FAFACTE Qe 2GS

+5 +5 +3 +3
Ty @1 @ FICe Sige! SPIE HNO; > H, PO, S9&#®itd, HNO, > H3PO;.
J0) @fes #fea Ae @ @Im? [, @ )]
(&) HBro, > HClO, > HNO; > H;PO,
(<) HCIO, > HBrO, > HNO; > H;PO,
(s) HClO, > HBrO, > H5P0, > HNO;
(%) HNO; > H;PO, > HCO, > HBrO,
7o Tes: (¥) HClO, > HBrO, > HNO; > H,PO,

38) e @ afs Sig wE? SIAESY
(F) HNO,

(*) H,PO,

(") H,S0,

() HClO,

e Tes: (9) HClo,

3¢) GiFeetEa SigeR Ade @ @Hb? [€. @ 2

(F) HClO, > H,S0; > HNO; > H;PO,

(4) HClO, > HNO; > H3P0O, > H,S0;

(?) HClO, > H3P0O, > HNO3 > H,S0;

(9) HCIO, > H,S0; > H;P0, > HNO,

3f$% Tea: (¥) HClo, > HNO; > H4PO, > H,S0,

I SHOPTCTRA F@R [N G0 [ I MR PSR Sige! I A1 HClo,, HNO,, HiPOs 8
H.S0, A TOeER (@ SaNIgd SKe N IAGEC + 7, + 5, +5, +4 | HsPOs 8 HNO, AT TR N
FES N T FFE (=6 26T HNO, *fe=ief o |

Q) @A S efre? [, . _9]

(F) HNO,
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ATBIo I

(¥) HNO,

(°) H,S0,

(9) H,S0,

T Tes: (1) H,S0,

29) FCorF SR TR @? [5. Q. ]
(¥) NaOH

(¥) KOH

() CsOH

() RbOH

W% T&=: (%) CsOH

) 7 @ afet @ Sa?

(¥) HClo,

(%) HBrO,

() HIO,

(9) NHO,

Mo e () HClo,

T O GFTCTRT (@R SN SO T© @ 2@ @brety Sigel v @ 2 58 @@
AT TR T G322 AR AFE T (R ©IF 2R T ©© @ 1 Q@ FCA (7 @ o @f¥ 8
@ @& HClo, @M SiF @i

IB) TGS TLFA A sifAfes e FIH? [4l. Q1. 2]

() a= %

(ﬂ)a—\[g
(’T)oc—\/Ta

() a=—

T Tex: (F) 0(=\/%

wo) UTF I FIFF RIS AT A TICAF TAN@F AL (FiAAB? [[. @, 23]
() T

() F0ofa B ~Afe

(1) e

(%) MR FRig~ifes

#fe Tex: (1) I TIgifes

K
IR o = ?’”‘

1
aT,(XOC\/—E
aefie W@l IN@R IR TR |

©3) 9 e Retes Wal- [%. @ 2]

() T
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@ |

QNS

() (KaC

#f5 Tes: (7)) \/%

O}) NH,OH @ K, 99 |q 7?7
() 1.79 x 107>

(¥) 1.1 x 107*

(°) 1.07 x 1078

(%) 1.7 x 107

% T () 1.79 x 1075

[N
QTR A Ky 99
NH,OH 1.79 x 107°
AgOH 1.1x 1071
NH.OH 1.07 x 1078
NH, - NH: 1.7 x 107°

©0) 1.0 molar &Y HCN 43 *1e<a1 F© o Reaifere =17 [K, = 4.0 x 1071]
(F) 2.0x103%

(}) 2.0 x 1073%

(°) 1.0 x 1073%

(%) 2.0 x 10710

e Tes: (¥) 2.0 x 1073%

YT HON @6 9 afTe I 97 @oid o' 472 91 4Cq foyeet =it A1,

a?C =K, G,
A= (K K,=4x1071°
c C=1.0M
4.0 x 10-10 a=?

- / 1.0

=2.0x1075

»» HCN B0eF Reareras =oal #fasie = 2.0 x 1075 x 100
=2.0x1073%
©8) H,S = 2H*(aq) + $?~(aq)FI MW H,S ¥F Raarew I A
(F) TR LG

() =T T

(o) f=eers S

() I AT
o Taw; () FRT MY
oe) fAwe @Al e R s s@?

(F) FeCl,
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(%) SFq

() XeF,

(9) CaF,

o T&T: (F) FeCl,

ov) «fFfefa Srer #fow @ @Mb? [@. Q. 58]
(F) H,S0, > H;PO, > HCIO, > HBrO,

(¥) HClo, > HBrO, > H.S04+ > H;PO,

(°) H3PO, > H,S0, > HBr0, > HCIO,

() HBrO, > HClO, > H;PO, > H,S0,

e Tea: (1) HClo, > HBro, > H,S0, > H,PO,

©q) ALO, @F IFY R- [« @& 9]
() 2

(%) 3

(1) 4

(9) 6

#foF Tew: (9) 6

I 1 G Al 05 6 (e GfTecE exifire a1

©12 Al,0; @F IFY 6 |

Al,0; + 6HCI - 2AICl; + 3H,0.

) Fe,0; UF THE 97

(F) 2

(¥) 3

(1) 4

(q) 6

#fo Te: (3) 6

os) @ it =i @36 Fese-AeH uy o e s@? RESIARLY
(&) H,0 + HCl » H30 + 1)

(%) H,0 + NH; - NH{" + OHO)

(°) H,0 + SO; — H,S0,

() H,0 4 CO, - H,CO5

9% & (4) H,0 + NH; » NHL" + 0HO)

Il FIEOC-FASH ToqM A ¥ T N G0 @M O A & AW (&5 wiq a0 AN
H,0 + NH; — NH} + OH~

fafm 719 =19 NH, & @30 (@ioq (1) w4 3@ 1 9 @3 [Kfeam «if @ gvese-aei Toam st

oy foNE e e

H,0 + HCl - H;0% + CI-

fAfE Ho0 @19 (25T 22t I | O JAEOC-ATS [ TodM AR H,0 FIFF A I1& I |
H,0 + SO; — H,S0,

R (&libeTa ame 2me 27 912 |

H,0 + CO, — H,CO,4

A bR ame e 2 M2 1 o9, efba T Tea (1)
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80) 2.5% H,S0, G OH R qiiell J&-

(¥) 3.92x 1077

(*) 1.95x 107°

(o) 3.92 x 10714

(d) 1.95 x 1014

6% T (9) 1.95 x 10714

T 2 S = 2> x 2 [+ H,S0, @7 welfes o7 o8]

100~ 98
=0.255 M

~H,S0, = 2H* + S0, 2

A pH = —log (2 X 0.255) = 0.292

~ pOH=14—-pH=14-0.292 =13.71

A [OH ] =10"1191 =196 x 1071

85) H,0 I¥ S TX (FIA?
(F) oH

(4) H

(1) 0"

(¥) H,'0

3% & (9) H,'0

IO I A A G (@B (H) I& FACT I8 o RN STl oF |

H,0 + HCl - H;0" + Cl

83) HSO, Wmmwm?r HEIS PAG?

(¥) H,S0,

(4) S04 %~

(*) H;0*

() H,0

#foF Te: (4) S0, 2~

80) g ubTeefm wuw &t uffe @mb?

(%) HNO,

(%) HIO,

() H4PO,

(9) HClO,

e Tew: (%) HCIO,

88) fibw QR GItew YrIRELd e @M Oy «ffre?

(F) HCl

() HBr

(<) HF

(%) HI

Afée T&x: () HI

8¢) o7 @AM HSO; U SRR &&?

(F) SO, %~
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[3. @t Sy
[3. QL. 53]
[F. @l ]
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() SO; %~

(°) H,S0;

(9) H,S0,

M Tes: (9) H,S0,

8Y) 7 ©fee RN Rurem Tl @ TH@ie T FoF 2 [F. @ 23]
(=) fcares S gw@E FFifes

(}) Rcares @l T @ e Tgifes
(o) fRcamert ST S e

(%) feres Nia FN@E e T
Fos Tew: (7) e Ta geiaE e JEigifes
IR :a=\/%;a=ﬁEWW@T;C=W@T
wdie Raes @l Tu@aR 39 eETE TS |
Ao Te<: (T) |

8q) (Mo Rearem T e @

(F) 1 M Hcl

() 0.5M HCl

(?) 0.1M HCI

(9) 0.05M HCI

Mo Te: (F) 1 M HCl

8y) afsy aftes Sigeiq A @ @Hb?

() Hclo, > Hclo > Hclo,

() HClO, > H2504 > HNO;

(°) HsPO4 > HNO; > H2SO4

() H.S04 > HNO, > HCIlO,

Hfo% Te: (X) HClO, > HS04 > HNO,

8s) «fites Twal o7 -

i. e #ad TR

ii. (PR YT PR S

iii. QHCPF ©AE

e @Al AfSe?

() i 8 ii

(@) ieii

() ii @ iii

() i, ii @ iii

e Tea: (4) 1 8 ii

¢o) P,05 + H,0 - X; ; Rfswaifore x qwfo-
i, @fre

ii, “fecebes e

iii, OF FIF
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Fow s Afw?

(F)ieii

() i 8 iii

(o) ii 8 iii

@) 1, ii @ iii

o Te: (F) 1 8 ii

Rferfs o7 37 932 X 8 @9 T2 AT Teg wis;

CH;COOH + H,0 = CH;C00~ + H;0"
(%) CH;COOH

() H,0

(%) CH;CO0~

(q) H30*

(o ©&a: () CH;C00~

w.

CH;COOH + H,0 = CH3 — COO~ + H,0%
T S AW TOER qaay

©ed (7) CH; - COO |

@9) THIE T TG 0.001 M 92 REaies &t 10% e, K, 99 Wi 97

() 0.00001

(}) 0.0001

() 0.001

(¥) 0.1

T Te&:: (F) 0.00001

K
A a2 ==
» C

K,=a?%xC = (0.1)?2x0.001
=0.00001

G,

a=10%=0.1
C=0.001M

[6. @ 3]

€8) (I TN YIGITEHT WA Tl 3.98 X 10~ 2molL~! TE pH &F T F©? [F. @, SY]

(F) 1.0

(}) 1.4

(e 1.8

(%) 2.4

#fo Tew: (¥) 1.4

Gt ST S,

(I B pH = —log [HT]
= —log[3.98 x 1072]

=1.4

Academic Program | HSC'26
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TeUT, e Ao Tea ()1

@@) 0.1 M NH,OH 83099 pH W9 ¥9? (Kp, = 1.8 X 107°)
) 11.12

(¥) 2.87

(*1) 2.00

(®) 1.12

o TeT: () 11.12

Gt [0H7] = /K, x C

=1v/1.8%x 105 x 0.1

=4.243 x 107*M
~ pOH = —log (4.243 x 1073)
=2.37

~pH=14-237 =11.63

@Y) 0.1 M H,SO, @09 pH F?
() 0.699

(%) 1.88

(™M 2.3

(@) 3.5

6T TE: (F) 0.699

[ [HF] =2 x 0.1 =0.2

pH = —log [H*]

= —log [0.2]
= 0.699

@q) 0.02 M H,S0, @IS pH Wi« F©?
(F) 1.39
(¥) 2
(°1) 12.85
(9) 4
e Tew: (F) 1.39
it H,S0, = 2H'™ + S03~
2 x 0.02
~ pH = —log (2 X 0.02) = 1.39
@b) 0.00005 M H2SOs I pH F©?
() 4
[@) 5
(°h) 6
)3
e Tex: (F) 4
TP HoSOs —  2HY + SO4>
2 x 0.00005 M
=~ pH = -log (2 x 0.00005) = 4.0
@) 0.05 M AR JRGIHIRE I pH F97?
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()1

(}) 11

(o) 3.3

(%) 13

Fée Tex: (%) 13

[T Ca(OH)> = Ca* + 20H"
pOH = -log (2 x 0.05) = 1
~pH=14-pOH=14-1=13
Y0) 0.05 M HCl &I9F pH F©?
(¥) 1.301

(}) 0.10

(o) 13.0

(%) 1.0

o Tew: (F) 1.301

It pH = -log [H] = -log (0.05) = 1.301
vy) e @ioe s w0 pH K82
(¥) NH3

() PH3

(°) HF

(&) HaS

Ao T&x: (F) NH;

[F. @ Y]

JGT: HF, H.S 3 QTS | &« pH N9 F | NH; '@ PH3 9% 26 pH I @ | S& NH; 99 TG

PH; SIC7 @f* I0e1 NH3 @9 pH NS4 |
wR) 1% (w/V) H,SO, 8IC4F pH $9?
(F) 0.31
(}) 0.69
(o) 0.99
(%) 1.00
o T&w: (%) 0.69
T S =~ = 5= 0.10204 M
[H*] = 2 x 0.10204 = 0.20408 M
pH = -log[H*] = -l0g(0.20408) = 0.69
YY) 5 x 10> M H,S0, @I pH AF W F?
(F) 1
(¥) 2
(N 3
(%) 4
#f5F Tew: (4) 2
[T H,S0, @ [H] =2 x5 x 1072 = 0.01 M
pH = -log [H*] = -log(0.01) = 2.
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u8) 3.5% Na.COs; It pH 7
(F) 13.8
(%) 12.7
(?) 11.5
(q) 10.5
T TR () 13.8
1000

P NaxCOs @F T, § = —= x 2290 _ 33Mm
100 106

=~ pOH = -log(2 x 0.33) = 0.18 .~ pH = 14 - 0.18 = 13.82

Y&) 0.01 M NaOH @39 pH 97
() 12

(®) 13

() 14

@) 15

T Tew: (F) 12

[ NaOH  — Na*  + OH-

0.01 M 0.01 M

pOH = -log(0.01) = 2
~pH=14-2=12

YY) 0.3 M CHsCOOH @It9d pH ¥97?
[Ka=1.8x107°]

(F) 2.63

() 3.62

(7 1.34

(9) 2.87

ée e () 2.63

[T : [HY] = /K, X C

= V(1.8 x 105 x 0.3)

= 2324 x 1073

s~ pH = -log[H']

= -log(2.324 x 10°3)

= 2.63

Yq) (FICT @I pH 12 A OH™ SRS TGl 97
F)1x102%M

@ 1x10%M

() 1x10"* M

@1x10"M

e Tex: (%)

Il pOH = 14 - pH = 14 - 12 = 2
[OH]=10""=10%2=1x102%2M

Yb) @ pH WeTe @95t JARCGITS SeF Tosiar &7
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(F) 2.3

(®) 5.5

(<) 7.4

(@ 9.5

T e () 2.3

G Q49 pH = 2.3 [

e, - log[H'] = 2.3

A, [H]=102%3=501x10°M

5.5 @4 &, [H] = 10°° = 3.16 x 106 M
7.4 @2 &, [H] = 107°= 3.98 x 10* M
9.5 49 &« [H'] = 10°°= 3.16 x 10 M
Hfow TR : (F) 2.3

Us) G FE HI GIT TTNA 2 x 102 molL! T @ FIAF pH T F67?
() 9.3

(¥) 10.3

() 11.3

(9) 12.3

o T () 11.3

G pOH = - log (2 x 107%) = 2.7
~pH=14-27 =113

90) (P! To"FAIT AATSH FR TN 0.05 M 0T pH F© FR?
) 0.3

(®) 1.0

(o) 13

(}) 13.7

e Taw: (®) 1.0

[ [H] = 2 x 0.05 = 0.1

pH = - log [H'] = - log (0.1) = 1

43) pH = 1.5 WTa @96 pH = 4.5 MR T Gl o @ 52
() 100

(%) 500

(*) 1000

(<) 5000

FeF e () 1000

UG : pH = 1.5 B [HY] = 10°°

pH = 4.5 ¥ [H] = 10

- g =10 = 1000

QY) 1 GIF CH;COOH @R 1 (15 CH;COONa FWE CofF AT TITd pH F7
(F) 4.74

(¥) 3.47
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() 5.47

Q) 2.74

o Tex: () 4.74

I : pH = pK, + log—[[cclsgccoooév};]

=474 +log (1)

=47440=4.74

q0) 935 T OH TR Tl 3.5 x 10~ A @ IR pH T9? [. Q. 58]

(F) 3.55

(%) 10.54

(°) 12.55

(q) 13.54

% e () 10.54

AT : pOH = - log [OH]

= - log (3.5 x 10™) = 3.46

. pH = 14 - pOH = 14 - 3.46 = 10.54

q8) (P19 BACHE [OH] = 3.4 x 10 mol L! T @ IR pH F?
(F) 2.94

(%) 4.47

() 9.53

(9) 11.53

Mo T () 9.53

R : pOH = - log [OH] = - log (3.4 x 107) = 4.47
pH = 14 - 4.47 = 9.53

9¢) TS SRR AT pH T2

(F) 0

() 7

() 7 @3 @M

([) 7 9 W

o T (7) 7 99 W

Gt : 100 °C SIANAR (FOV AR A

R wowe, K, = 8.7 x 10714

i [H*] = 4.35 % 107° = [0H"]

pH = —log [H*] = —log (435 x 1077) = 6.36 < 7
Q) (SR NaOH IR pH 397

(F) 12

(}) 7

(7 13

() 1

e Tew: (1) 13

It : CCHNAR NaOH @i’ [OH] = 0.1 M
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pOH = -log (0.1) = 1

pH=14-1=13

qq) {468 @ pH Wtwe w3efoce H @7 I &f#? [O. QL. 3¢]

() 9.5

(®) 7.4

(o) 5.5

(9) 2.3

#fos Bex:  (7) 2.3

G : pH @ H' GF TN@R FGFE ITF : (FIE! TR H;0F S i@l T FACS A, & T pH

TS LS AT | TOAR (T G pH I OFF Ioqw1@r I 1

QRE, 2.3 WCTa @909 T @l (I *0F, (02 @ pH R AR F |

ey, axfba s Tag (7) |

qb) S WHT TICAT pH A 3.0 8 6.0 A A TI07 B w3 WA F© v & wde
[@1 @ Y T @ 2 B @t 2y

(F) 20 @

(q) 50 @

() 100 @

(9) 1000 =

9% Tem:  (¥) 1000 @

gt ¢ 100 pH) - O pro)

=103 =103 = 1000

9%) I pH = 3.6 A H* AT N1 $©? [ @ W]
(F)3.5x10* M

(@) 25 x10* M

() 1.5 x 10* M

() 0.5 x10* M

% Ted: (V) 2.5 x 104 M

I : pH = 3.6

1, - log[H'] = 3.6

A, [H]=10"° =25%x10* M

o) e @Aba H* @ wiat F4ife<s? [F1. Q. 3]
(F) pH = 11.5

(¥) pH = 3.4

(o) pH = 2.5

(¥) pH = 13.5

Ao T&: (o) pH = 2.5

I pH = 2.5, [H] = 3.16 x 10° M
pH = 11.5, [H] = 3.16 x 10 * M

pH = 3.4, [H] =3.98 x 10* M

pH = 13.5, [H'] = 3.16 x 10 * M

Academic Program | HSC’26 30 FARTE ARTST (o5 T AWE])




ACADEMIC

PROGRAM

HSC | ALIM
2026

b)) A pH 3.8 T HY @ Tt —
(¥) 1.89 x 10* M
(¥) 1.5 x 10* M
(o)) 2.15 x 10° M
() 1.3x10° M
Mow T () 1.5 x 104 M
bR) I B0 pH = 1.5 T G H* SR @l 67 [7. Q. 5%; . @ ]3]
() 3.16 x 102
(%) 3.16 x 101
() 4.0 x 1072
(%) 4.0 x 10"
FoF TET: (F) 3.16 x 102
T : pH = 1.5
4, - log[H'] = 1.5
=~ [H]=10" =316 x 102 M
»9) 5 mL 0.02 M H,S04 &I 15 mL 2N @& FICT St q pH F© 232 [<. Q. 23]
() 1.85
(%) 2.00
(7 2.15
(®) 2.30
o Ta: (%) 2.00
[
ViSi = V2Ss V, = 5mL
A, S, = % S,= 0.02M
_ 5x0.02 Mz V, = (15 + 5)mL

T (15+5) )
=5x10°M 55

H2S04 — 2H' + SO4*
2 x 5x107°
=~ pH = -log(2 x 5 x 1073)
= -log(107?)
= 2.0
¥8) (P AGF Ty QI pH Wi em #Hifa pH STor® 3 3@? [R. @ 23]
(F) co
(%) ALOs
(%) cao
(9) Co:
#f5 Te: (3) CO.
[t fwm AR pH W9 71 SIS @R pH 7
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T I, TGN QAR pH W 7 SO @ @3z [=70oRF @ pH o4 71 co (FRTeF), ALOs @ Ca0
(FEIR), CO. (IFF) | Y& CO. «F pH WF AR I |

re) 93 TICT UGS AR Il 104 mol/L A TS BIIT pOH F97 [T, @, 59; F. @ 4]
(F) 4

®) 6

() 10

(@) 14

Mo Tew: (1) 10

YT ;== @i, pH = - log [HY]

=-log[1x10%] =4

~pOH=14-pH=14-4=10

ey, axfba AT Taa () |

b¥) 50 mL 0.175 M HCOOH (K, = 1.8 X 10™*)&C7 F0F 50 mL 0.09 M NaOH &9 (% T 78
¥R pH F© TR? [. Q. 3]
() 10.2305

(%) 5.9673

() 5.6957

(9) 3.7695

% e (%) 3.7695

vq) IM @I 9F TR FIF TR TN@l 8.2 x 105 M Tx OF & IFAMDF pH = ?

() 3.09

(%) 8.91

(?) 9.4

(<) 10.91

T Tew: (F) 3.09

vb) fem @ifdd poH F97? [F1. Q. Sv]
(F)o

(®) 7

(7 14

(@) 0.7

e Tex: (1) 7

rs) AR @9 73T pH T TR Q2 [qt. Q. 58]
() 10 M Hcl

(q) 5 x 103 H2S04

(°) 10 M NaOH

(9) 10* M Na2COs

o Tea: (o) 10 M NaOH

T : F. pH = - log(107?) = 2

4. pH = - log [5 x 107%] = 1.30

. pOH = - log(10'%) = 1.0
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SpH=14-1=13
9, pOH = - log(107*) = 4

~pH=14-4=10

Jodie (Al AR, 101 M NaOH B (A pH W AT 1 1

$0) 1% NaOH ¥J(IF pH I97? [@. Q. 28]
() 0.8
(%) 13.4
() 13.2
@ 1.0
T Tew: () 13.4
I : 1% NaOH @ T=I1@l,
1 1000

==X =0.25 M [NaOH 9% Sdfds ©% 40]
~ pOH = - log(0.25) = 0.6
~ pH=14-06 = 13.4
53) 1% HCl &ICIF pH F©7? [, Q. 2; a1 @E Sb]
(F) 0.56
(%) 2.00
() 2.50
(@) 5.6
WoF & (F) 0.56
IR : 1% HCl 99 T991dl,
- ﬁ x % [+ HCl 99 W9RS =7 = 36.5]
=0.274 M
~ pH = - log(0.274) = 0.56 |
aR) 2% (w/V) Na.COs &ICIF pH F9? [q. Gt 9]
() 10.6
(¥) 12.6
() 13.6
(9) 14.0
o Tew: () 13.6
I : 2% NaCOs @ T I1@l,
C = ==X =2- 018868 M
Na2C0; 3 fa-FId 14 |
=~ pOH = - log (2 x 0.18868) = 0.42
~ pH =14 - 0.42 = 13.6
59) 0.1% (w/w) HCl @9 pH 97 (BT 9% = 1.06 g cm™>)
(F) 1.25
(%) 4.25
() 1.56

()1
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#fF Tew: () 1.25
T : [HY] = o0 X S22 X 2.06 = 0.056
~ pH = - log (0.056) = 1.25
58) CFTIETR 2AWRF afited (K, = 1.8 x 1075)pH F? [P . @ .sa]
() 2.872
() 11.128
(7 11.281
(¥) 11.821

HoT Tex: (F) 2.872
T : CHsCOOH = CHsCO00(aq) + H*(aq)
- K. = [cHaCOOTIHY) _ _[H*)[HY)
a [CH3COOH] [CH3COOH]

2, [H]* = K,[CH;COOH]= 1.8 x 10° x 0.1 M
q, [H]=V1.8x10° =134x 103 M

. pH = - log [H'] = - log (1.34 x 103) = 2.872

5¢) *If5% FCW pH W 1.4 (A H* AR Iq@l F97
() 0.0398

(}) 1

(o) 1.4

(®) 1.6
o Tew: () 0.0398
R (ST WICR, pH = 1.4
4, - log [H'] = 1.4
2, [H*] = anti log (-1.4) = 0.0398 molL™"

>Y) @FIF FABF TN BT pH W 7 97 G @2 [[. @ 0]
(¥) Nacl

(¥) ZnS04

() K2COs

(<) PH.CI
o T&R: () KoCOs

»q) e @ Qb @aeds pH > 77 [[. @ ]
() Na:C0s

(%) H2COs

() AlCls

() CuSO4
Ao T&: (F) Na:COs
Sb) (I 7D ST ®ICH pH > 72 [F1. . 58]
(F) Nacl
() CusSOs
(°) Na2COs

Academic Program | HSC'26 34 A AT (F FE A0




ACADEMIC
PROGRAM

HSC | ALIM

2026

ATBIo I

() NHa4Cl

Ff3® TEF: (1) NaxCOs

G : L AR pH > 7 2

NaCl — T #[[9 | @< pH W9 &1’ 71
CuSOs — STHYI! #1490 | @F pH < 7|

Na2C0; — AL &1 | @F pH T &1 111
NH4Cl — o=« #1191 @F pH 4 5 - 61
55) (@ W T [w «Afare e 1A= pH @7 T a8 7 (AT 6 2@ 57 @I SAmE o
4 e

() ARG

(}) T TR wHZT

(+1) TGS

(%) e

Ao Tea: () T4 T2 THIT

y00) ceRTEE fiFfie uftes Raem T 10% 2@ @9 pH W F9? [F1. Q. Sb]
()1

() 1.5

(M 2

(@) 2.5

Ao Tew: () 2

503) pH 99 CFq -

i. 9C&< pH 7.4

i, Mfo% & Ca0 FIRAW pH I A

iii, XA *NfF & pH 7 20O I

e Afs wfow?
(F)ieii
(¥) ii @ iii
() i 8 iii
(@) i, ii © iii
oe Tea: (F) i 8 ii
TR TRAET TEIE doR 8 Yo TR ATAA Ted whe;
NaA
0.01 M
35 mL
g9 > LELIN

S0) BI-> GF pH F©?
() 2.28
(¥) 5.28
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() 2.58
(9) 5.82
o TR () 2.58
0T : [H] = [HY] = /Ky X C=v6.8x 107* x 0.01 = 2.61 x 107> M
~ pH = - log [H*] = - log (2.61 x 1073) = 2.58
S00) TI9-H 8 BIA-2 A ffdrs 3m=eeT -
i. HA @9 QIRye! g 1tq
ii, ey ogfs wHw =@
iii. fefs pH AfRFSE Al re 7
wa @ Ffe?
(F)i8ii
(¥) i e iii
(?) ii 8 iii
() i, ii ' iii
A% Tew: (%) 4, ii @ iii
J[RA :
i, JMOF | FIRE A 7 2[ONF YA HA 9 T T AR
ii, Ao | TR fiRee HA @fTe € NaA @R $ofge |
iii. A5 | A HA @ NaA A9 &1 | B3 pH RS et fars 7w 1
Tl oIe 3k 2! 9fb &tas Beq Wi : 50 mL 0.18 M CH;COOH &t 60 mL 0.10 M NaOH &3¢ Gt
FA =) pK, = 4.76.
do8) Ti#F B3 @Al wfefie Apea? [, . *]]
(¥) 10 mL 0.10 M NaOH
() 10 mL 0.18 M CH3COOH
(?) 9 mL 1.0 M NaOH
(9) 3 mL 1.0 M CH3;COOH
Hf$% T&a: (9) 3 mL 1.0 M CH;COOH
G : 50 mL 0.18 M CH3COOH
= (50 x 0.18) mL 1M
=9 mL 1M
60 mL 0.10 M NaOH = (60 x 0.1) mL 1M
=6mL1M
@ S AR = (9-6) mL 1M =3 mL 1.0 M CH3COOH
0¢) TwiaF TIC AP AT H,S04 (M FAC B K62
(¥) pH I
(¥) pH &= At
(?) H* 43 g91@r AT
(4) OH SRR T al@l T3
Mo Teq: () pH FF A
T : TwIAEE B9l SE AT @99 AT TS AN HoS04 (N FHCT pH T FF A |
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sov) {57 @ el M atel g3 toff =7 [Gh, G, 0]
(F) HNO: € NaNO:

(%) HCl 8 Kcl

(°) HNOs '€ NH4NOs

(¥) NaOH € Na.COs

o ©EF: (F) HNO: @ NaNO;

YT : A TR TOCS VEE O @ WIS IR 0 LTS |

HNO: + NaOH — NaNO: + H,0 §3e1 &I¥ 3@ I 99 q& HNO: 8 NaNO, I RRpTE e ¢ |
(¥) e : HCl + KOH — KCl + H,0 (IrF19 &9l 2 )

A A
("T) W : HNOs + NH4OH — NHNOs + H20
W e =gl

UFE NH«OH '€ NH:NO; 20 AfSF 20! |
() ©91 : HaCOs + NaOH — Na:COs + H.0
LsGl e RG]

U@ HaCOs € NaxCOs 2@ 19 20 |

09) IFIF TIR @M AR TS s @iafo? [F. Q. 58]
() F-* TSR e

() SRR THwad

(o) TPTeTrE YA e

(9) FETE S
e T (F) - el e

sov) Rtee @afb qTe aqd o siw F9? [o. G 58]
(¥) HF(aq) + NaF

(4) CH:COOH + CH:COONa

(°) HCOOH + CHsCOONa

(9) NH:OH + (NHa)>COs
3o ©e: (V) CHsCOOH + CH;COONa
o) @ Feeift I w=et? [F1. Q. 58]
(F) H>S0s € CHsCOONa

(¥) NH«OH '@ CHsCOOH

(?) NH«Cl '€ NH.OH

() NH«Cl 8 NaOH
o< ©&e: (o) NH4Cl '8 NH«OH
¥30) @I T BI4? [q1. . 58]
(F) 7

() 91g

() 7=

(4) CTNZeT @3d
o Tex: () 7@
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) 3 @ =@ &14B7 pH W SRR Q7 [G1. G 0]
(¥) 0.1 M HCl

(¥) 0.1 M HCOOH

(*) 0.1 M KOH

(d) 0.1 M H2S0a4

FMéF ©&q: () 0.1 M KOH

Yl FIEF pH N TR @ 1 @i KOH 99 ¢,

pOH = -log (0.1) =1 pH = 14 - 1 = 13,

»R) e @R = w3d? [ QL T AL Y]
(¥) 30 mL 0.1 M NH+OH + 20 mL 0.2 M HCIl

(¥) 40 mL 0.2 M CHs;COOH + 30 mL 0.3 M NaOH

(") 50 mL 0.1 M NaOH + 40 mL 0.2 M HCOs

(9) 60 mL 0.1 M NaOH + 70 mL 0.2 M HCI

3% & (1) 50 mL 0.1 M NaOH + 40 mL 0.2 M HaCOs

R FE IFF T FED G4 IR AR 7 SR8 AFCS T | AFBE AR A Gl 50 g4
@32 S¥CTF #IF T_IB AP 2(J |

50 mL 0.1 M NaOH = 5 mL 1 M NaOH

40 mL 0.2 M H2COs = 8 mL 1 M H»COs

OTFCG APTC VEe g ¥ IF 49 (8- 5) =3 mL 1 M

TqRB ACE | G AT T () |

0) @A SEY I 7I94? []. @ 0]
() 30 mL 0.1 M HCl + 20 mL 0.1 M NaOH

(¥) 30 mL 0.1 M CHs;COOH + 30 mL 0.1 M NaOH

(o) 30 mL 0.1 M CHsCOOH + 20 mL 0.1 M NaOH

(9) 30 mL 0.1 M CHsCOOH + 15 mL 0.2 M NaOH

Mo® Tex: () 30 mL 0.1 M CH;COOH + 20 mL 0.1 M NaOH

Gt STER A TR : (i) OF GEA 203, (if) @A AT GF SR AR | (F) T FIEA GF 71 | ()
T | FIRE qF [T 20ENS G AT AR AT A1 (o) A | T AH G @9 qH 10 mL 0.1 M Q¥
2 | (F) T | IR OF Ve 20E1S GF @ RS AR T 2677 9B AT A

338) (FI &L OH~ @K 991 @! 3.5 x 10 mol/L I &I pH F9?

(F) 3.55

(%) 13.55

(?) 12.54

(<) 10.54

e e (%) 10.54

@) 100 ml 0.01M HCl €< 70 ml 0.02 M NH.OH &390 «tq fSriiee fimeels egfo - [F. @ 8]
(F) IET AT

(<) TR I

(o) f=eors

QIRER
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T Tew; (V) TR AT

Gl HCl + NH4OH — NH4Cl + H20 1 mol 1 mol

HCl — 100 mL 0.01M = (100 x 0.01) mL 1M = 1 mL 1M

NH+OH — 70 mL 0.02 M = (70 x 0.02) mL 1M = 1.4 mL 1M

». NH4OH ©fSfi& 2F = (1.4 - 1) mL = 0.4 mL, SI2 e oFfs FE IR |

V) 67 @ FTI-STST 1 M NaOH GIAF AT T T3¢ FACI? [F. A 1Y)
(¥) 0.1 M CHsCOOH

(¥) 0.2 M CHsCOOH

(°) 1.0 M CHsCOOH

(q) 2.0 M CH:COOH

6% T&a: () 2.0 M CH:COOH

9) @G TRT IFIF 777 [, Gt 8]
(F) HsPO4 + Na:HPO4

(¥) HS™ + NazS

(°) COs>~ + HCOs~

() CHsCOOH + CHsCOONa

FMoF T@F: () COs> + HCOs

»y) e @A e «fre?

() HCOOH

(%) CHsCH.COOH

(°) CeHs - COOH

() CHs - COOH

Mo Tea: (F) HCOOH

%) FIAT T TIT Twigget @ =G? [3. @ 5]
() NaOH € CHsCOOH

(¥) NH:OH '8 HCl

(") HCl 8 NaOH

() NH4OH '€ CHsCOOH

6% T&=: (}) NH.OH @ HCl

T I T (NHOH) 97 7% O @fiTe (HCl) @3 R 2t tofdt /17et (NHaCl) @3t ¥ qrerg waet
tSfd 4 1 @ I FINE TR G G 0 | Fo T, ARfoa Ao Taw () 1

3%0) TEER TS pH €GF T F9? RS
(F) 5.4

(¥) 6.4

(o) 7.4

(9) 9.4

s Tew: () 7.4

3R3) WCER F0SA pH 7.45 97 QfH 2=, @ifba =1 - [{1. QL. sv]
() ZRRQAAR

() wmfcelfe
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(%) et
How Tew: (F) TAREeAR
SR) MRWMR & TR pH Fage swa? [Ol. Q1. %3]

() CH:COOH + HCOs
(¥) H.COs + NaHCOs
(°) NH4OH + NH.Cl
() CHsCOOH + CHsCOONa
Mo T&T: (4) HoCOs + NaHCOs
30) FAta @ T I VTR F0FA pH fFRaga Fea 17 [f. . sv]
() SHIFCEE eI
(%) afoq qrF
(*) TACTFD AT
() FIEEG AT
w5 Tea: (F) wiIGs e
338) A3 &1 pH WA 1 M HCl &0 &) &iTRIe? [F. Q. ]
) 3
(®) 2
("M 1
® o
#f5 Tea: (¥) 0
Gl HCl — HY + Cl
1M 1M
s pH = -log[H*] = -log(1) = 0
33¢) A @ B SRtMeRd A0e AT ferw weeaRe I A
(F) PO+
() HsN* - CHR - COO-
(7) S04~
(9) HCOs™
e Tew: (1) SO
RO MRS e el T Fers e feaemg fwwe:
(i) TG (POL>) AT
(i) ABFECEG (HCOs) I
(iii) ¢&NfBa APIF (HsN* - CHR - COO")
33v) Wfow pH Face @ TR T /W [$. L. 58]
(F) KNOs
(4) NH4NOs
(") cao
(<) (NH4)sPO4
FMoF T&w: (1) Ca0
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3219) 7 WfSw &0 SrexidFe pH F©? [P Q. 9]
(¥)3.0-4

@) 5-6

(M7-8

(q) 10 - 11

5 TeR: (%) 5- 6

Tt I TeomeE @ Wfow pH fgel wweesid | TF7 Wfbw wrepigpet pH AP 5.0 - 7.0 2 | LI
Tfe™a & @ pH $ew | W6d pH @ JRWE JeR M 202 M M (A0S Aiemy 4w azel Face
AR, TG 7| pH @ N 3 @3 (G I 20 G S afes IF7 2@ Mgoiel @ I | AL FHAW A6F
(@R W7 pH @7 T4 9.5 @F T[T 20 Wod TIae! K8 27 1 FIAA 47 W67 TLqo! F2RE AYGIF WA
T 1 N7 WY& I T2AF pH 2T 6.6 - 7.3 1 Koy wq&ia wfba TIwe! Jfas TAWE N, S, P Gl @il
7 P whee Wb pH @9 [Kem $R Fites ogrem [(iey @it 3 - 9.5 @ 0 A 2 |

3Y) (MRI I0&F pH TfRAE® TT &0 @ T Bovy Iw I@-

i, YBCYICE ST

ii, QAXCGIEA A

iii, ABFIECAG SR

e s idw 2

) ieii

() i 8 iii

(o1) ii 8 iii

(9) i, ii 8 iii

o Tew: () i @ iii

33p) T T - [Mzatss]
i. 30 mL 0.1 M CHsCOOH € 15 mL 0.1 M NaOH <% et

ii. 30 mL 0.1 M CH:COOH '8 30 mL 0.1 M NaOH @3 famet

iii. 25 mL 0.1 M NH4OH '€ 15 ml 0.1 M HCl @9 fX=e

e Efs idw 2

) ieii

() ii 8 iii

(M i e iii

() i, ii 8 iii

o Te: () i @ iii

390) BT PIPFRR AN 7 T4 AT- [[IR4]
i. T G pH Vo

ii. Reem e fef

iii. BI® pH «¥ IR @9 o

e s Afde 2

(F)i8ii

(®) i e iii

(a1) ii 8 iii
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(R) 1, ii 8 iii

How T (%) 1, ii '@ iii

S9)) IFIF QI CFLE-

i. pH = pKa

ii. 5 mL 0.2 M HCl + 10 mL 0.2 M NH4OH fsiféfe wate1 qreiq v tofs wca
iii. ¥Ce W R NaHCOs + H2COs

Fr e idw 2

(F)iwii

(¥) i 8 iii

(<) ii @ iii

(R) 1, ii 8 iii

e TR (9) i, ii @ iii

So%) IFF &I - [FZ. x9]
i. 15 ml 0.IM HCOOH + 10 mL 0.1 M NaOH

ii. 30 mL 0.1IM CHsCOOH + 15 mL 0.2 M NaOH

iii. 25 ml 0.1M NH:OH + 10 mL 0.2 M HCl

e s idw 2

@) ieii

(%) ii @ iii

(M i @ iii

(%) 1, ii 8 iii

o T () i @ iii

[

(i) 15 mL 0.1M HCOOH + 10 mL 0.1 M NaOH

= 1.5 mmol HCOOH + 1 mmol NaOH

wifie f{ltet HCOOH TR 0.5 m¥ A ve «foTe | Joaik «ff e w I @39 |
(ii) 30 mL 0.1M CHsCOOH + 15 mL 0.2M NaOH

= 3 mmol CHs;COOH + 3 mmol NaOH

aefie fapelfb e |

(iii) 25 ml 0.1M NH4OH + 10 mL 0.2 M HCI

= 2.5 mmol NH4OH + 2 mmol HCI

wieffe e @il NH.OH ©ITR 0.5 mmol, A e i3 1 Joai aff AR I @3l |
SR i 8 i FR I |
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Y [G. @t Q9]

60 mL
02M
HA &9

A AT

[HA @6 tod @fTe T9 K, = 1.8 x 107% 8 M @3 ~AFN[E A2t 19]

(F) S T e 2

(%) HNO3 € H3P0, 99 g (@A &5 =&t afre? i @

() TP SN G BT pH 1o S

(%) 5% 8 T e i e AW FT @ T pH G ARTE I o2 Reset v

Tex:

)

@ TAIER NG IS AW d oA af a1l aTTeIg 76+ T4 2 ATe Fhowd IR AWLd SeoAme
T ] IF A IW, O faF (@G I

()

@@ AN TF TCF ToF AT e Sige! 97 @ 1 wied I o @ 7@, @ @fites Sigele v
@ 2@ SRR, TR W @92 20 @2 @FIET (8RS 99K (=6 3@ Gt © $ig 2@ 1 HNO, 8

H,PO,, 9fTead @& vl S SShaiar D = e AT &Fel A2F (HNO5, HyPO,) 2 & gS
(HNO;,  H3PO,)

HNO; ©iF @fSTe | IR, N @3 IR P SCrl (=6 29T N @ BISt 999 @ 1| T HNO,, @ (HERRCER
SN A2E2 G H' (FT (M3 | T, O Ol @ 271

*)

G IR, €Y FEd H' SR Sl @I,

[H*] =vVKax C HA €9 Ka=1.8x%,107*
=1.8x10%x0.2 NGl € = 0.2M
=6x%x10"3M T{IEF pH = ?

ol S, pH = —log [H*] = —log (6 X 1073) = 2.22
o1, TWIAEA SN #HIta9 QeI pH = 2.22
Q)

TwIolFd M @3 ARNERE At 191 G (A BN 1 @27 @ 392 2I@d HA 8 KOH 7t «3f6 Il
T3 Cofd 73 1 A IABTe HA S SiRifTe @R 3 KA =) Siafe S=giR At 3R MR H,
A 8 K TofEe A0 T TR TAWE HA € KOH S T HA

HA(aq) = H + (aq) + A~ (aq); TS wRfTe

KA(aq) = K + (aq) + A~ (aq); 7o =zfae
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Q@ @ AN FIE @XN KOH (A FC=1 490l OH W i@l I #IMed T @aeel i 1 iy e
e I3 H,0 tofF A

H + (aq) + OH™ (aq) = H,0(])

T B9 H SRR ARSI S AR 9 Srwey 9389 HA affe 6y #ifiend Refers 2 v @i v 36
OH (¥I% FAI7 Ferzre] eifsle T4 | el B pH W (I ARS 26 1

TR, ST € I 2taF WES Taqeel A F @7 FAC pH @F 7% 23 711

. @ Q9]

60mL

40mL 0.06M

0.08M

KOH =9 ('H;;‘JTUH
Hra=2
(@) *eferm I e ot

() P @F AT W& S 9T G Q@ F? JG PR

() i R AAEF JC pH [ Fa@t

() ii TR 8 iii 7R AT FfE© TECA AT AT T AT 7Y @ FAE pH qF AfTeq 7@ e [
FEN

Tex:

)

“{fera T Fifefb 2EA- “9F2 ATNTS @ (@I Gfo EFGT BIAMD (@RIGN FRYF [ FI7S 92 T
AT =11~

Q)]

P 8 S T 3G [T formast -

P(15) - 1s® 257 2p° 357 3p°

a1, 157 257 2p° 357 3P, ' 3Py 3P,

S(16) - 1s% 2% 2p© 3% 3p*

al, 157 257 2p° 357 3P, 3P, 1 3P,
P 8 S 3 SEHGA [ 200 AB! ™8 (¥, P AAWH AI4125% * SV 3p FARGIE S0eha 71 q=ief | @
wife, 5 <t @)l waftE wite Ffod v, poAaNg @9 FKafReg e 3p,, 3p, ¢ 3p, TG
ATTFHBC® GO FCH BCETRGT AP G2 TETHRIA [ A(Kw HFo | T, @7 Mg *NeV (AT SR
GG Pl ACTFFFO PR A ¢ | @ FIAC TP AP =& @1 Sowmes, s a9 G
Rt Af2e7 3p TRRGITE el W=y T T AP P @7 A< *fS 5 @3 G @fH =
Q)]
2%(w/V) H,S0, @aeas =i
100mL &t H,SO, Wt = 2g
+1000mL H,S0, W2 = = 20g = =2 mol = 0.2mol
eAl, H,S0,, T TT@l = 0.2M
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~ H* SI¥ea g99@t [H+] = 2 x [H,S0,] = (2 X 0.2)M = 0.4M
~ pH = —log (0.4) = 0.4
)
TIPS ii @ iii 7 #@d KOH '@ CH;COOH {1 U6 SRy IFE @9l (o7 203 | AiF @eifoee CHy, COOH
i1 SRS $gR @32 CH; COOH 7 wIiafe S<gR At @92 MRER HF, CH;CO00~ 932 K* Toifgs
YFCE T JACR TAWE CH;COOH €2 KOH 20® T=2fF |
CH3COOH(aq) = CH3C00~(aq) + H* (aq);= < wfae
CH;COOH(aq) — CH3C00~(aq) + K*(aq); 3= @iafre
« ffers gt ey sAfasie (1) #itad @3¢t widie sy i @fre @ $9E @ A H @@ 9ge 2@

S CH3CO0™ SR A & =W ¥ «Te B F4cd |
CH5C00™ + H* = CH;COOH
Q & OF 47 Ay SAfFee SRfEe 27 O @10 pH 93 WEK @I Afiqe 27 9

Y [q. @ Q9]

HCOOH

K, =38 HCOONa
a4

50mL

100 mL
0.1 M &9

A - 1

(F) TR 4rg 2

(2) N,(g) + 0,(g) = 2NO(g) fEafba ARZ To7 BiLoF o @ITg F? YA ST |

(o) 7R i@ e BeR [Kares sl &R Sl

(9) 5712 8 ¥R #iitad ff&re @ see A #fe Slg aff1e @ = @5 R SIwC pH @ T S
QCF? [ Feal |

Tea:

)

@ 74 qrgd fifem @t Wbt sinext 7, S J9FE Qg I |

®)

e, Sfafie s fmma—

N, (g) + 0,(g) = 2NO(g)
ot zte @l =17, fferacs Teifge fgas minda @5 e e = 1 + 1 = 2 932 Ty T Mo

T e 2 1 I3, fwws ¢ Teoiira a0 J7eid AL/ An =2 -2 =101
wdie, eme ToyR Rfaite ey Teiv e SRS g Il Jfa qBiH 1| T, N, (g) + 0,(g) = 2NO(g)
ffeITe BIeeR @I o) @2 |
Q)
S92 #iftq HCOOH 9% &3¢ @itz | (A4t HCOOH «@<f6 37 «fe «d pKa = 3.8
~ K, = 107PKa
= 10-38

mﬁmwma=\/§ QT

«bites fAemes &9 K, = 10738
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10338 QT 9@l € = 0.1M
0.1
= 0.0398
= 3.98%

®)
TIPIF S92 8 3¢ #AIt@d, HCOOH €32 HCOONa &Il «3fb Jreid & tofd 281 %R w¢if5te H — COOH
T SAfTe SER 932 HCOONa i SiRfee S«3R AAF @I FMWRIR H', H-COO” 3R Na' &oifFs
QFC A TR AW H-COOH €32 H-COONa ZCS To2f |

H— COOH = H— CO0~ +H*

H — COONa — H — COO~ + Na

A3 T G AN GF @ FACET (@ AR ' G0 AGE 20 O H-CO0 A A2® TS 20 7et
QfTe Teoy A |

H— CO0~ + H* & H — COOH
3 Ve OF SRfTe SRR ACE Al 06 TR pH O A ARTST 2 71 1 S_E 92 T AT FES Q@9
FAET FRES (ACF 8T OH™ 9T, HY IRCTF AN TS 2@ H,0 T FAQ | O F-Of® HCOOH
97 G5 G RIS T TR0 ARG H QR 29 I | 0 GA0F HY @ (@I Ao 203 91 @32
pH 93 8 (IR “Hfqaed =3 a1

H* + OH™ = H,0
oA (M AR, G938 QISR PR G AN AFTe Il =7 @1l FAc7e @aqeed H 1 OH~ @9 »Ifesiiel Jfm
2O 2G| T pH GF e SRR A |

81 [$. Q. 9]

1%

n
100mL
NaOLL &3

100 mL
2gCH;COOH
k,=1.88x107%

@) AW FRerer e
(%) ~Ii IT T ARG IF Bt IR |

() A- ATEaF "R pH T Tt
() A-*1g @R B QI ST 4R RG] F19 Q FAC pH Weve #Afe - etz Rearae et

TR
&)
N AR NPTHOSIF (A TAI A A Neifod s bifws @l (et aw f=i=iei
A

®)
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ARG IHCIR TN, 6 TSI Y 2= 0 IS IHe NI SR (¢l GBI
ORI 0 | 9% ORI I TAB® 27 7 g6 e p SRIRGIETR Wk A ifiarwe 906 1 o1iE
THC G0 IO p SHQOT AN ST MG SR I TR | T T Lo = | q&) AR

TE TS AARNG! I |
(N
1000w
T AR, S = — QIT,
— 1000%2 CH;COOH @3 ©3, W = 2g
60x100
= 0.3M /I @RS, V= 100mL
(e SC, CH,COOH &3 SR ©F, M = 24 + 4 + 32 =
CH3COOH @9 Ka = 1.88x107° = 60g/mol
@ﬁ’Ka:azC:ﬁa:\/% BRI T, § = ?

g, HY <es 9@t

[Hﬂ:&:\/%xc

= /K, xC

=/1.88 X 10™° X 0.3

=237 %X 107*M
~pH = —log [H*] = —log (2.37 X 1073) = 2.63
®)

THlAEE M @3 ARNERE Hed 191 o] G ABIRIN 1 @2 8 372 #t@d HA 8 KOH @4l «Ff5 I
B0 Lo =1 A QIABTE HA Wi ORife S@g @32 KA 70 @izfe e<gR A @3 AGEEE H,
A ¢ K ToifEe URCI A BT TAME HA € KOH 20® 2§ HA HA(aq) = H + (aq) + A~ (aq); SR
wrRfTe

KA(aq) = K+ (aq) +A‘(aq);7{°‘1°fﬁlmﬁ@

Q B I FE @NF KOH @9 A1 @0l H WHCTF g1@l i #{1c A @eed R H' SR e

e 3@ H,0 tofF 9@

H + (aq) + OH™(aq) - H,0(1)

T B9 H SRR AR I A1 9 Sy g3a HA affe 5y sifaeid [Reifers 2@ v @me v 36
OH (i TR Feleee &*ife FaC3 | T G0 pH N (Al ARES 207 a1

SRR, SV 8 X7 #Itas &S Gawel A = @l FAC pH @ RS =63 1

¢\ ['5. < Q\O]
e /\
° NaOH =94
25 mL 15 mL
0.25M A+B 025 M
////////////// R‘T ////,/{I////,/
,,,,,,,,,,,,,,
,,,,,,,,,,,,,,
,,,,,,,,,,,,,,
A TG (6 |6} B ATq

[CH;COOH @< Ka = 1.88 x 10™°]
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(=) P <w= e e

(2) I FIEA T TS Yo T A @2 By AN

() A ANTET BICAT pH 29 FCRT

() C-AAa B0t AN @fSTe A FF @ FICT KT pH GF Ao W1 o [oss s

e

=)

GG FCET B THACS PN ey 0 |

®)

oyl RiGR Tvim ~midq gawia ¢ R *Mid Ta=ar Sere b &7 T 1 @ FHE @R
TAN@R A & 0 | AMIZR YR [ @ e g 29 e 7 (i e Seoim @ aba
S 7 2 1 O AT FLCA %+ 208 A o

Q)

Tl W, § = Q4T
= zgi‘gz CH;COOH «% ©d, W = 2g
= 0.3M QIR =S, V= 100mL
(TS W, CH3COOH @3 @i @7, M = 24 + 4 + 32 =
CH3;COOH @< Ka=1.88 x 107> = 60g/mol
ﬁﬂ?\{,KazaZC:ﬂa:\/% QI gl S =72

Gy, H* IR 99791q

[H*] = ca =\/%XC
= JK, x C

=/1.88 x 10™° X 0.3

=237 %X 107*M
~ pH = —log [H'] = —log (2.37 X 1073) = 2.63

(@)
Twl7Fd 572 8 2 #AItad, HCOOH €32 HCOONa @il «<f5 Ireeiq w3t ofy 21 1 arei %395t H — COOH

T SRS SER 932 HCOONa i SiRfe ©«3R AF @I FMRBR H', H-COO U3 Na' &oifge
QI A JICAF ST H-COOH €32 H-COONa 2(® TR |

H— COOH = H - CO0~ + H*

H — COONa » H — COO™ + Na

a3 AT JAC AN TH @ FAE @ AR B G0 AGE U O H-COO” AR AR & 20 94
«fTE TR T |

H— CO0~ +H* = H— COOH
2 Ve OF SRfTe SRR ACE Al 906 TR pH G A ARETST 27 11 IR 92 T AT FES Q@9
FACT FIIS (A OAY OH~ ©IF, H SRR AN AYS 2@ H,0 TLAT FAC | ©IF -Rf«® HCOOH
93 G G GRS TR T ARG H SR 2Wiq I | 0 G0 HY @3 (@I Ao 203 91 @32
pH @3 @ @A ~fFaeq 2@ a1
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H* + OH™ = H,0

oA (Al IR, OB TSR IFIF T A QTS I FIFF (@9 SIS Tl H I OH~ @7 el I
2 Al 11 FCE pH @9 T S A |

Yl 1. @t 9]
\‘__’_/ \‘__’_/
30 mL
0.001M 25° 15mL
NH,OH &3 1.0 107
ky=1.9%107 HCL &9
AT - A AT =B
@) iff7 e wiwe Fie e

() TR AORE SR — it e

() THITFF ‘A’ AR T pH T Tt

() TR A’ @ B’ iftER fifdre TR Iwe fomat wite 7 I [

Sex:

=)

g SrIar #ifce FE0ge SR (HY) @92 FROGIHTC (OH™) A (T Tuiaie gargmaig sfifs
QI Qe |

®)

IR RiGRR ARER e [Ris ¢ Sememes e »fefee =1 71 el g2 [k ¢ Refde
i@ seifsre vete e | @ SREE AR Toydl [fGme sfoflrel w1 AefeTite (ouiEn
BN A IR AYRZR [GR AfeAeTe! e T 2002 | @M Ag™ TR G Fe(I) TR Tl
QI TR 99 Ag(s) @R Fe3+ @ @3l tofd 20a ARE! 38 71 TS Ag(s) (ST Glle (@ FAC A
TR (ST *A,,, T SRR TAES (G “Med A1 @ (AT 2ifes = A 2 26qR 77 ¢ Toyd

i verce AeF
Ag® + Fe?t = Ag(s) | +Fe3*
Ag(3) + Fe**(aq) +* Apo (s) = Fe?*(aq) +* Ag*(aq)
Q)
SAGANTA FTYFA @ S AT S, @I,
) Ky NH,OH &< S=91@l, ¢ = 0.001 M
Kp=a'C-d= |— =i e $9, Ky = 1.9 X 107°
OH~ SIRCTA T, B pH = 7

Academic Program | HSC’26 49 TS e (9 FES AW




ACADEMIC
PROGRAM
2026
[OH™] = aC

=,/KbXC

=4/1.9 x 105 x 0.001
1.38 x 10™*M
—log [OH]
= —log (1.38 X 107%) = 3.86
~pH=14— pOH = 14 — 3.86 = 10.14

~ pOH

)
THNFT A @ B G TR TAGE NH,O0H ¢ HCl «tva fifdre e weafbs R -

N 4, NH,OH 938 NH,Cl 93 @3ee fifdre Fea qfo FRar e w10 oge 41 2611 @2 [ g
NH,OH =% &8 NH,Cl 5= Sif s ©@gR At @2 @3l NH,', OH™ 932 CL~ Soifg® e A &ees
TAWiH NH,OH @32 NH,Cl 2CS Ty |
NH,OH = NHf + OH~
NH,Cl — NH; + CI~
S @fTe @i e e ey sifasid afte @is S GfTe 2re Besy HY e @Ees OH ™ @ it
i ta 77 oo [ H,0 Teoe 6 A #{td oK afee 27 911 68 97 T 73wl OH~ 9% q96fe (e
M3, 98 OH~ ORGIR W6fs *=d & NH,OH = NHf + OH~ Rf@afbs smpel v wasw 2@ =
*referae s SR OH «F [HfS 7 FCH 1 97 T AT G9BF pH M (o7 @1 #Afq7eq =7 411
H* + OH™ — H,0
NH,OH = NH} + OH~ (O 4t 31ta a)
AT FIF QA% FACE TwI2FF APIF T A AfsTe Sig 7 @9 FAC I (AE 827 OH~ ST
I B NHE @9 o7 i ea 3 wfee e NH,O0H oAy wee; «ft =i Reifers =3 1 @i ©1
e pH WA (O (I e 27 1 |
NH; + OH™ — NH,OH (7 Sfeefus)
THCAR ST SAICa AP TR (e Feice @ wfefies H @3k OH™ @9 wopie i
R 2R | OB PR AT FCwee [fereeitg @i T2

ST AT st —— |
— 3y H0

NH, 0H =  NHy o+ | OH

NH ol — | NHS|+or

OH » NH,OH

T S

AR APTE TN farqTsere
©I% e T, A 8 B Aad Nere gaeedw e e @iez
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q1 [ @ *%]
140 mL
01 M %[.)Zml\fll_ A8 B ALEGd
HA T&Ids NaOH Rﬁw
K,=1.8x10" LED
A- SME B -9Td C -Ag
(F) BN TPt 7

(¥) @FIfa FTors ofee YaireT e Iyt I
(1) C-*lica Ry Reeetsr &gl pH 1= TrgcT fef et
([) C- i R fes Ap 2w @fffe 3t F1e @ I3 pH &3 IR @ I8 It
kR
=)
i it 51 AT AT RGN A e |
()
LR Yoremel @Ffs *RiRIes 43 1| wis= Sife], 932 A I (AT T T (oI GIeTees ofee Jereme!
I 171 ©12 2o ANER @51 1 9F CEPTRA Ofee HaraFel FAHE IN G &2 17 GF TR e
Yool (@1 aFet 18 Wi i AMeT ©fge HArgFel W | WK AR @b T© fod e e I v
GIePTRE ©fee Yereeel Z3 A1 ©iR =R Feida oty wxige WiEa Wom i g9 sl 5" e
TRES SR 17 T2 T ST Qe G Sy Glie S AT SeR HellSE Gl |
Q)]
Tl SPICE, C-7Itg @R A-AG@F 140mL 0.1M HA &9 8 B #It@d 30mL 0.2M NaOH €3 &I(eid fapef |
e A,
A-7It@% @3 = 140 mL 0.1 M HA @39
B-AAIt@d @3 = 30 mL 0.2 M NaOH &3¢
=30 X 2 mL 0.1 M NaOH &J9
= 60 mL 0.1 M NaOH &3¢
(A + B) fmited w1t @afo ofw A @391 60 mL 0.1 M NaOH @39, 60 mL 0.1 M HA (& 2f¥® I 60
mL 0.1 M (A-Na) ¥R BT I |
w3t Ofefae HA @9 Afad

= (140 - 60) = 80 mL 0.1 M &I |

pH = pK, + log —[j

[ %]
— —log (K,) +1 (60X0'1)— log (1.8 x 10-5) + I (3)—462

i, w3t FT | FAA, TR TR pH < 7 2|
OGS, pH A T @ IR (@, C-Ae e e erple @ =3
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()

‘¢ AltTd BRefs G HR IAFR 1 T B AN SR 9fTe I FEE @Y FACE GIOF pH @F &
Ao 7

#We HA R 9316 g afTe | $& GfFfred AR O 19 (NaOH) «F [y Seow #9203 NaA HA afTe

@ 7 3139 NaA 2 @36 GFiies e a3l |

NaOH + HA - NaA + H,0
Q¥ Q% HA 8 NaA JI%I9 @3eed e €06 fom=nsi-

HA(aq) = H*(aq) + A~ (aq)

NaA - A~ (aq) + Na*(aq)
affe @l HA I «fTe fRar gaed ey feafere =21 93 e gaed A sfawe affe (1Y) Qe s
A A H' R i@l Y A e Gfofie H e R AT Smes e 3@ @ afye o
REIE® HA T 0 | ©IR B9 pH W7 39 AT |
I QI3 AFOFO AT QAR N A #Af0e 5 (OH) @ Fl =T ©f @aeel Kyl H Ses e
TG @ Wfe Y Ofe [UaE H,0 T 6| T HA @F AGRE ©F e 37t (7t H IR SeAAg wed
ffeaee H' SR 6fo 29 S 1 0 57 pH Wi Za A0 |

OH™ ST ST{TH50 — — 3 10 SIRafGe
H'(aq) + A'(aq)
HA(aq)
NaA(aq) 4
A(aq) *Na'(aq)
L HA SIfdtaiGe
HY STEw ST

oAl J@ A, ems GfTels @Ry 3t fits I wad tofd wea ©iR @ AP wRefs AR B fa-
(FRTCE & AN T TS =7 @19l I 7S ©F pH SRR e |

b SIS
K,=18x107
: 150 mL
0.1 M 01 M
250 mL
CH;COOH 3T LSRN
SN AL T AG
() IATEE ALY A2

(%) YR SIANAT H,0 O 8 H,S 2T — Bt I |

() T AT T pH @ A7 767 Tt

() 57 8 T At &S TFeet AREF B (A AT HCl @ FA¢T pH 97 W FoAfFR(Se e &2 ot
A

UIER

)

Toydl fifear 49 g8 [RiGT @9 @32 2ok [RiGae @ T 27 o4 ¢12 9930 IR AR
qCeT
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()
H @32 afs ofe HereE GER (F, 0 A N) My 230G 94 fe 271 20fFa (H,0) STeed w4
QG IF TR TG H,S TITS &Y e S AT I [ | H,0 (S F3CGITE IFe AT 0
@ft TLF SroN@ER ©Fe 27 G H,S 0 (24 73 GIFeid S| I9 AFR) |
Q)]
3T At@d @9 26 150 mL 0.1 M NaOH &3¢l

NaOH — Na* + OH™

01 M 0.1 M

s @i,
pOH = —log (OH™) = —log (0.1)

Il
[E

4,
pH +pOH = 14
pH =14 —-pOH =14—-1 =13
ToUF, I AGd @qeld pH @< J9 13 |

@)
ST 2@ @ 3T g e saee e [fa s 3@—

CH3;COOH + NaOH — CH;COONa + H,0
150 mL 0.1 M NaOH &3¢, 150 mL 0.1 M

CH;COOH @3 3’ fafea +tq 150 mL 0.1 M

CH3;COONa R T 4¢3 | 8 ¥ 2lita CH;COOH SR 250 mL o« Sfsfae 100 mL CH3;COOH
TR (A Q| e H34f aH AT 20D

CH3COOH (aq) = CH3;C00™(aq) + H* (aq) (Y9 4fie, w8 i [Reaifers 23)

CH3;COONa(aq) — CH3C00~(aq) + Na*(aq) (SRfF =174, &Iz 37 Rezifere 27)

TN af¥e et 7 ey A Hel @fTe, @i B ae @ e g9 @it w4 29, ©94 ave HE
SRS @ A CHy CO0~ SRR A I& A fomhesl I ofee [Rus CH;COOH &9 o ¢ |
H*(aq) + CH;€00~(aq) — CH;COOH (aq)

g wWihE Wfie v ofee [, o et afie afe s =i [afas & (Rem 3@ S5 ofee
e | eifeas Spfssie SHifgfere) | o2 @ AR Bact ave o8 A1 @fTe (HCl) 7k H' SR 1 230

ORA (H;0") @9 Feaiar Ree e 11 widie, & @R pH 97 9 AR Sefafes A |
oY THAARS SCBA (TF =0 IR (@, SN AIQ € {7 2/ WE® @edl I8 (/A N HCl Q@ TS
pH 93 MR @A ~f7aeq 21 7 gk goif7afes A7 |

Sl RIS

30 mL
100 mL 0.15 M

0.15M KOH
HCOOH

YU AT I AT

() % S e
(%) 3d, 4p @R 55 TEROE foAb NP FFHGCE TEFET AT & FAE GR (77

I
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() =17 It (1AN8 $7R ATER B0 TS mL 0.1 M HCOOK &I (A% FAE GIF pH I W 5 ZI?
(%) TR s 8 SR MitEd fifde w3t RF 1 @it IR0 TR0 pH R W AR 23 Re-Roswe
FEM
Teq:
()
T5 fOEeNa 20 weFiae Al A O @ *CTF AR AN FIRCGICOHTR Il 847 (6-10)% 2R @fires
T B3 |
Q)
(n + 1) FT9 IPIE @ SRRGIER (n+ 1) 9F N I ETRIC A 3ERGT &A@ FAE | 3d, 4p GR 55 @F
CR@- (n + 1) TR @P1ed, 3d 0 n+ ) = (3+2)=54p @ (n+ )4+ 1)=5aR559 (n+ [)=
(5+0) = 5. FACHG2 5, [F@ n 9T T 3d (C FIGRE F, ©I2 3d (T A IEFGT A@H FAE |
Q)]
Tl P,
SR “IGEF @9 = 100 mL 0.15 M HCOOH
W P, QI x mL 0.1 M HCOOK #1195 FHCe1 (F H 1A &9l T 7 @ pH = 5 |
G,
[(R9] = x mL 0.1 M
HCOOK
[<¥] = 100 mL 0.15 M
HCOOK
HCOOH 93 fiaamers
&I, pK,= 3.8
Qq pH = 5

_ L3
pH = pK, + log B

(xx0.1)

(100%0.15)

e EXO0L o xx01_ o 15x1585
H00 g T e BT T SR RS T fX T A am

oY, BT pH @< W9 5 0O (T 2377.5 mL 0.1 M HCOOK &9 (% <O (S |

)
TRIACED S92 @ 372w R waew [ 2=
HCOOH + KOH = HCOOK + H,0
gdfie, 100 mL 0.15 M HCOOH = 150 mL 0.1 M HCOOH KOH &3 #f=ie = 30 mL 0.1M KOH

30 mL 0.1 M KOH, 30 mL 0.1 M HCOOH (& &*fi® F(d 30 mL 0.1 M HCOOK &% T I | G
9fSfa® HCOOH = (150 - 30) = 120ml 0.1M 1
@y, BB Sfsfa® HCOOH AR | oA, TIdls IR IFE |

w3, HCOOH = H* + HCOO~
HCOOK —» HCOO™ + K*
T A 2wl (97 797 SR H' ORF 0% I 790 @9 I 7Y, O 2M6 H ARASTE &3 [

HCOO™ SIRt3 At I 20 fdancel g Sfeefeay HCOOH 19 TeAAe Fes |

91,5 =3.8+log
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H*(aq) + HCOO~ (aq) — HCOOH (aq)
@y fremfe afte 1 sfecf, o2 et abe afs s st s 27, (@R se S
ofee Ao Erifeam fmmes Sef3fere) | oy @ %[ g oave 9§ A «fSfe 7 H Qs A
QGRS (H;0") @F Iia@l Koo Jee a1 1 @i’ @ @0l pH G W 2 SR < |
S & AW @, L 8 R A fEre waeel (¢33 397 Widfe Fa0e 7R pH @3 W GoifFfee A7 |

> [t Q. 23]
25°C 25°C
AICILEIT NaOH =94
1.5% 1037 2.5% 107°M
A AT B T4

Al(OH)3 T Ky = 1.2 x 1071
(F) TGS IF FIE A7
() @Rt e IS @R s @ @2
() SHIAFT A AEF AES QTS @ofFe ey It
(%) Ti=teE A '@ B “Aitad &Iy fifdie wae fi a=ew agfs It 2@— sfifdfeseia Reewa st
Teq:
)
TH IETET AN, S ©fER YAIFSl @ FH AT AR oW @ F, 0, N F L TG
TR TE (A H-TMY G523 Y A AT (B! (AR AR NS (NF TG Ol O JeAF AT qe
39 ([agfes ada I NGW FeIE I @ KO GF G I57 7107 I OIS A0S IF+ 0T |
(®)
WA TR @A G 1 mol TR ANTS 1 mol TEFFA 2@ FRW 1 mol TS =R #Afer®
0o @ ¥fe i =7, OF @ IR EFET A 0 | F ACF €l O IEFHET NS 6 26T F
T Cl @F SN e FomeRl IEFEET S TOFTE WeEd W 26T FU 1 O F 9T AFE
A TG REAW R g TG ARG M6 IR AT WoATIA T9 FEFIEE TAF (1 *feseaa
BRGNS R TR Cl ST F R PG APAS N 77 |
Q)]
@S AT, AlCl; @ @I_ret, 1.5 x 1073gL™t
AlCl, 9% SRS ©9 = 133.5 gmol

molL™r =1.12 x 107> molL™?

AlCl, 93 e et
AlCly; = AT + 3Cl™

S S 3S [@=Tel ‘S’ 4]

~ Kgp = [ABT] X [CI73]® =S5 x (35)° =275* =27 x (1.12 X 107%)* = 4.3 x 107" mol*L™*

®)
AVG TMIPTF (I 2@ T2 e (A3 =1 AP, 4 T A@F G2, 25°C SIard-
Qe SRS = 1 L
NaOH @¥ €@l = 2.5 X 1072 M
G2 AICl; @99 9@ = 1.5 X 10 X 107 3gL™1
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AlCl, 93 @efis ©F = {27 4 (35.5 % 3)} gmol ™!
=133.5 gmol_l

+ AlCl, @7 T = Lol

i o ~ 1335 gmol?

=11x10°molL" ' =11x1073M

G,
AlCl; €3 NaOH @3 ff&-

2AlCl; + 6NaOH - 2Al(OH)3 + 6NaCl
~ 2mol AlCl; = émol NaOH .. 1mol AlCl; = 3mol NaOH

G, AlCl; T9@ = 1.1 X 1075 M

= 99 AlCl; (& &S TS NaOH @ €@l d@ee =3 x 1.1 x 1075 M =33 x10"° M
8 NaOH Q2 = 2.5 x 1072 M Il TSR G & |

- ame fuf¥re @3 wER 2@ |

Y ™. @ <]
oo IR B eetER Tk v ¢

CH;COOH

150 mL
0.05 M

ATE B & CATg
K, =185x10"°
(¥) Gl ofer Yetieest FI?
(%) Fe (& T_YSR GIA 1 - (@17
(o) THItFR B #IfE@R B4 8 C AE@F TIT Ge@ (e T i 7@edld poH @7 wiw [y et
() TR (A + B) e weetw apfs At 21 of Resiwet et
TR
=)
@I ARG @R 9T $ofFs g6 foF IR [T T AR 2ERGH JE 9Fo G A7wig
Fgs e e afvs Qs T AT (12 G SfYe. AelraFe! J0T |
()
@ d-33 Gl BfoRie SR 2Eei [RieT ‘d’ SRReE =i E 7 AitE oIt Sged (e 0 | Fe @R
fBfofe arm =M Fe?t = 1522522p63523d6 @32 Fe3* = 1522522p©3s23p3d5 | Tox (F@3 ‘d’
BT ST A AT | ©IR Fe (F TEET G 9N A |
Q)
Tl P,
B “Ilt@d &39: 6 mL 0.05 M NaOH
C Altaq &39: 150 mL 0.05 M CH,;COOH

CH3;COOH + NaOH — CH3;COONa + H,0
6 mL 0.05 M. NaOH, 6 mL 0.05 M CH;COOH (& 2(fi[® S 6 mL 0.05 M CH,COONa #3% T T4 |
e wfsfq® CH,COOH @3 ~faate
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=150 - 6 =144 mL 0.05 M

~ pH =pK, + log ﬂ

(¥
6x0.05>_336- OH = 14 H =14 —-3.36 =10.64
144 x 0.05) ~ >°° “PYH = P o

ey, i @aed pOH @9 W 10.64 |
®)

TwrloF SPAIG,

A “ltaq &<9: 20 mL 0.1M H,SO,

B “Itaq @3: 6mL 0.05M NaOH
Fegfow e

= —log (1.8 X 107°) + log (

H,S0, + 2NaOH — Na,S0, + H,0
1mol 2 mol

A0, H,50, 99 Il el = (el x e

=0.1 X 20 X 10~ = 0.002 mol
NaOH @3 (& 722y = (efaft x wires

=0.05 X 6 X 10" = 0.0003 mol
2mol NaOH = 1mol H,S0,
~ 0.0003 mol = 0.0003 mol” = 1.5 x 10~* mol H,50,

wdie, TAC B NaOH & &+fe F00 1.5 X 10™* mol H,S0, &e | 58 @ H,S0, 97 (I 2
0.002 mol | TR H,50, TS (ATF A = (0.002 —1.5 X 10~%) mol
= 1.85 x 1073 mol

s[edie, fafl oi egfen 2

N [F. @ ]
40 mL
80 mL 0.1 M
HA R‘T' NaOH H39
ATE B A4
(F) YIS T FIE IE?

(%) HNO, ¥R HyPO, 9F S (A5 &=t «ffie? It et

(<)) A 2T GIEF pH AT I |

() A 8 B #iitas & @t AN HCl @7 T4 pH @9 AfIeq alifafes IR R st

Tex:

=)

TH IETFET AP, O Ot YS! € FE AEARE AFRCHE 2-WY @X9- F, 0, N @9 A A
T IE (AF H-ATY 42 99 A G (@IA! AT QI FNTEF (T & Ol SR IS ATTNYF 7e
39 ([Agfes aeda I NGW FeIE I @ KO GF G I57 7107 I O AZ0GIE IF 0T |

(®)
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afy aiTeTEd AfETel e (FaR 2[NeE TR Nad $oF o7 I 1 qet I9 J94 20 @b @@
AINIT AFR (=5 G5 2@ A FE 971 H,PO, €2 HNO, eatid @iy *[=hiqre T sael S
TN (+5) | 58 TBEEH @7 TP FAFAER G (=G TEAR HNO,, HPO, Srl wfs =ife=iat «fere |
Q)]

“fitq TEeeE aibTels e afre |  itefs fAmms f[anfere =3 -

HA=HY+ A"
21fF 9B C 0 0
ARPIZA: c1-a) Ca Ca

«fore e &35, K, = 1.8 x 1075
@l € = 0.1 M (CSRTT=E) |

Rl o = ?
BIEGIRICH
K, =a?’C #a= \ﬁ Ta= /1'8“0_5
a ’ Cq 0.1
~pH =—log [H*] = —log (aC) = —log (0.0134 x 0.1) = 2.87 [ [RcAI&==1@l, a= 0.0134; I, C =
0.1 M; A #Itad, pH = ?
®

A “ta9 @39: 80 mL 0.1 M HA &39
B #I&@d @9 40 mL 0.1 M NaOH &3¢
(A + B) e 19t @<fo w&T e | TE A G4Bre NaA #79 BLog 27 |

Q¥ 92 HA '@ NaA JTE Ga0ed R 96 fFmsmei—
HA(aq) = H*(aq) + A~ (aq)
NaA - A~ (aq) + Na*(aq)
@i @l HA 3 @fTe Ry gaed ey [Refers =201 @ el &=ed ANy A Hel afie (1) Qe
1 0 QAR H S @l I AR 1 0 SRS H @9 R A SReTs A @ 20 SiKS st
QEIeT® HA BeAg 0 1 O} QI pH W 89 A6
TmIFF A € B AAGF T3¢ FRETed T 40 mL 0.1 M NaOH & 40 mL 0.1 M HA @141 &*IfSs Fa03 40 mL
0.1 M NaA ¥R Beoq 3(q @32 faite Oifsfae HA () A6 = (80 - 40) mL 0.1 M
=40 mL 0.1 M
el @i,
[9]

pH = pK, +log —
¢ [

- @qeq pH = pK, + log %

40x 0.1
= —log (1.8 X 107>) + log (40 <0 1) = 4.74

g4, are AN 2IfFW HCl @17 F909 T (6 9F 27 45 mL 0.1M
i+ GTCFTE pH T = —log (1.8 x 107°) + log (Fouc)
= 4.69
Tl #d4 pH 99 T IRPIR
i, THAREE QG ACATF aAfafeFong I6 AW @, A 93 B ¥ fffre waee ey HCl @19 F4 pH
O3 AR 4 AN 27 |
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‘ - MCQ - )
05| H,0 + NH; = NHj + OH~ Rftrafocs ifag ofiat fe? [M] [45s] [CUET' 10-11]
(a) @® (b) =1 (c) fTTors et (d) None of these
ATLIS (a) | H,0 — H* + OH™

NH; + HY — NHjf
H,0 + NH; — NH} + OH
oR | 25°C SN “AfAa ST wdwe (K,,) € R gasia (e [Reafers ¢ wRwifers sifg wqate &=
I [H] [2 min] [CKRUET'21-22]
(@ 1.20x107%:1  (b) 1.60 x 1078:1 (c) 1.50 x 1078:1 (d) 1.80 x 107°:1
(e) 1.90x 107%:1
TigEe (d) | H,0 = HY + OH-
initially:  55.56 - -
at equilibrium: 55.56 — 1077 1077 1077
Raifers ¢ afwfes A wgere; 220 = 18 x 10~°

' 55.56—10"7
091 298 K SN 2iffq W< o7 HE™ Wq F9? [E] [20s] [BUTEX'15-16]
(a) 10712 (b) 10715 (c) 10714 (d) 1077
A3 () | 25°C sto=@ry siiface fqwsiq [H*] = [OH"] = 1077
- ORI @awe, k, = [HT][OH] = (1077)(1077) = 10~ 14
08| fem #iffg cI=fEd o2 [M] [1 min] [BUTEX'13-14]
(a) 1.16M (b) 5.56 M (c) 18.36 M (d) 55.56 M
G (d) | 1 L fwm ~Aifes o= 1 Kg

1000

C=-"=D =18 =555 M

Vo Vo 1
o¢ | T @A 298K Sto@T < g ST weiwe? [E] [20s] [BUET'10-11]
(a) 10712 (b) M10~14 (c) 10713 M? (d) 10714 M2

T8 (b) | 25°C o@R fifvce s [H] = [OH™] = 1077
- SRS @9, k, = [HY][0OH"] = (1077)(1077) = 1014
298 K SI7MI@N, K,, = 10714 [ aF(qaH]
0V | 25°C SIP@R 0.01M CH3COOH 4T 1.45% SiRfT® =X | «ifeiy Raiew &3e F97?
[E] [1min] [CKRUET 23-24]

(a) 213 x 1075 (b) 2.13 x 107° (c)1.81x 107> (d) 1.81x 1076 (e)2.81 x 1073

2
sigEs (b) | K, = o?c = (11745) x 0.01 = 2.1025 x 10~

041 Calculate the pH of 0.1 M CH;COOH. The dissociation constant of acetic acid is 1.8 x 1075.
[E] [1 min] [TUT'20-21]

(a) 1.80 (b) 2.17 (c) 3.15 (d) 2.87
T8 (d) | CH3COO0H gy = CH3C000,qy + Hiyg

initially c- -

at equilibrium ¢ — ca ca ca
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k __[CH3CO07][HY] _ a?c? (x_zc
@™ [CHzCOOH] ~ c(1-a) 1-«a
~ K,y = a?cla <<< 1]

«~ pH = —log [H*] = —log (ca) = —log (yk, X C) = —log /(1.8 X 1075 x 0.1) = 2.87

obr | ST et & NH} @3 K,= 5.0 x 10710 20 NH; 97 K, 97 Wq F?

o®

Yo

N

NI

201

381
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[M] [45s] [CUET'14-15]
(a) 5.8 x 107 %molL™?! (b) 5.8 x 10~*moll*
(c) 1.72 x 10~>molL™! (d) 1.27 x 10~>molL?
YA () | NHg + HY — NH} 19 @@t afite
G, K, X Ky = Ky = 5.8 x 10710 x Ky = 107 « Ky = 1.72 X 10 °molL !
298 K OIN@® HNO, 4fftes REem &9 4.5 x 107 | @ Taw affiefs 5% amfve 23 o ST

El [E] [45s] [KUET'07-08, BUTEX'12-13]
(a) 0.18 M (b) 0.09 M (c) 0.05 M (d) 0.005 M (e) 0.0005M
TS (a) | @4, K,y = a?c = =2 = 45;015‘;4 =0.18M

f&qf% e B0dq pH 93 T A 3, 4 € 51 U2 UFE [ W aFer i 3 “im fiEe
9 2| e @SedT HY Qs goaial 9 2037 [M] [1min] [CKRUET 22-23]
(a) 2.6 x 107*M (b)4.2 x 107*M (c) 3.7 x 10~*M (d) 4.9 x 10~°M

(e) 1.8 x 107°M

T (c) | foafb afsices wesiar I@we 1073M, 1074M, 107°M

CiVi + CoV +CaVa = C(Vy + Vo, +V5) = (1073 +107* + 1075)V = Cx 3V

~C=37x10"*M

(I G pH = 8.5 Gk &S 2,5liter TICT FSB HT ST SCR? [M] [1 min] [CKRUET'21-22]

(@) 7.27 x 107° (b) 4.16 x 10~° (c) 5.48 x 10%° (d) 4.76 x 1015

(e) 1.90 x 10>

g (d) | [HY]=10"PH =10785 =316 X 10™°M;ny+ = 3.16 x 107° x 2.5 = 7.905 X
10~°mol

s~ HYAIRTNS ST = 7.905 x 1072 % 6.023 x 1023 = 4.76 x 10%°

WIS pH 7.4 A €% 059 1 ml @ OH~ 99 Yyt ey 331 [M] [1 min] [CKRUET'21-22]

(a) 1.11 x 103 (b) 1.34 x 104 (c) 1.83 x 1014 (d) 1.51 x 104

(e) 1.49 x 1013

e (d) | pOH =14 —pH =14 —7.4 = 6.6 493 [OH"] = 107POH = 10766 = 2,512 X 107'M
2.512x 1077 x 6.023 x 1023

o = o = = 14

& 1mL & OH~ A A4 e 1.513 x 10

I (199 90 pH 3.8 T @ T01 OH~ &9 T9i@l ¥9?  [M] [1 min] [CUET'15-16, CKRUET'20-21]
(@) 6.33x1071*M  (b) 6.54 x 10~ 1IM (c) 6.75 x 10711M (d) 8.4 x10711M

(e) 8.81 x 1071M

ANYHe (@) | pH=3.8=>pOH=14—-38=10.2> —log[OH"]=10.2 = [0H"]=107102 =

6.31 X 1071'M

The concentration of hydronium ion in a water solution is 2.5 x 10~3 M. The solution will be-
[E] [30S] [1UT'19-20]

(a) Acidic (b) Neutral (c) Basic (d) None of the above

FALIe (a) | pH = -log[2.5 X 1073] = 2.6 hence it is acidic.
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3¢ TS N @ T9BF pH TR @7 [M] [45s] [KUET'18-19]
(a) $-MgS0, @9 (b) - NaCl &l () 15 FeCly & (d) 15 NazCO; &

() 7o NH,CL &34

TidEe (d) | (Na,CO; 9T TEly &Fel FEGET | ©18 @ pH FAGE @ |

Na,CO5; + H,0 — 2Na*t + CO, + 20H™

X @32 Y 9f6 SR TR0IF pOH @R iF IATEW 8 qR 11 X qR Y T Hy,0F SRR ABGR TgaAre
IS JQI? [M] [1 min] [KUET'18-19]
(@) 1:1.0 x 103 (b) 2:1 (c) 1.0 x 103:1 (d) 1:1.0 x 102

(e) 1.0 x 10%:1

NS () | X 497 &,

pOH=8 = pH=6 = [H']=10"°M

M)

Y 9 G,

pOH =11 =>pH—3 = [Ht]=10"3M
. [Hf]x _ 10~ 3 _ 1

" [Htly ~ 1073 =107 103

bR

A sample of sea water has an OH™ concentration of 1.58 x 10~* M. The pH of the sea water is-
[E] [30s] [TUT'18-19]

(a) 8.20 (b) 11.70 (c) 10.2 d) 6.8
ANEe (c) | pOH = -log[OH™] = 3.8 = pH = 10.2
S | S A OH~ ICAF T99i@! 5.0 X 1076 M G 9T H; 0T SRCAS q9idl S JE?

[E] [30S] [KUET'17-18]
(@) 1.0 x 10~°M (b) 2.0 x 107°M (c) 3.0 x 107°M (d) 4.0 x 10~°M
(e) 5.0 x 10~°M

e (b) | [Hs01][OH"] = Ky, -~ [H30%] = Slx"l_o — —2x10"°M

b}

NaOH €7 0.1% TN BI9F pH F©? [E] [45s] [BUTEX'15-16, SUST'17-18]
(a) 8.5 (b) 9.0 (c) 10.4 (d) 12.4

TS (d) [OH™] = [NaOH] = 2252 = 0.025M [x% (%) BRUR (N=ARIG = 2|
~pOH=16=>pH=14—-16=124

0.001 M NaOH ¢¥ pH ¥%? [E][45S] [BUTEX'16-17]
(a) 3 (b) 7 (c) 11 (d) 5

FEIe (c) | pH = 14 + log [OH] = 14 + log (1073) = 11

R0

V1 100 mL I #Af F=jefacet epifive FAC 16.9 mL- HCl Scarem | AR FRFCT Afd Fo?
[H] [1.5 min] [KUET'15-16]
(a) 169 ppm (b) 338 ppm (c) 338 ppb (d) 16.9 ppm
(e) 84.5 ppm
TS (a) | Z(eCV)acia L(€CW)gase = 55 X 3095 = 2 X 15 (as CaC0y)

=> W = 0.0169gm = 16.9gm 1000 mL A & FITF] = 169 ppm

Q1 GHfB AP T 0.020 mol NH,OH €3R 0.035 mol NH, CI TR | @464 pH 2 (K, = 1.8 x 1075)
[E] [45s] [KUET'15-16]

(a) 7.05 (b) 4.988 (c) 9.01 (d) 11.03 (e) 8.07
i (c) | pOH = pK,, + log [[ Se]] = —log Ky, + log 722 = —log (1.8 x 1075) + lo g T = 4988
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=~ pH =14 — 4,988 = 9.01

201 0.02M NaOH &309F pH &IA{6? [E] [30S] [KUET'14-15]
(a) 1.69 (b) 8.77 (c) 12.30 (d) 13.31 (e) 13.98
SEIE (c) | pOH = -log(0.02)= 1.7; pH = 14-pOH = 12.3

281 A solution has hydroxyl ion (OH™ ) concentration of 6.2 x 10~7 mol/L. The pH of this solution
will be [E] [30S] [1UT'14-15]
(a) 8.7 (b) 7.8 (c) 6.8 (d) 2.1.
A8 (b) | pOH = -log [OH ]=-log [6.2 X 1077]= 6.2 pH= 14-pOH = 7.8

3¢ TSR pH 3.0 @7 I A FR ToAMA FroFeII A AR, I @ S_ZR- [1] [20s] [BUET' 13-14]

(a) W57 TYER ®@ST =@ IR (b) T5Te TREITEER 2 AT T I
(c) W6 1o ve1 2@ A (d) WfSa Toimw e 2@ Towa
ALE (a) |

W1 0.02 M Ba(OH), @0 pH w51 [E] [45s] [RUET'13-14]
(a) 12.60 (b) 5.36 (c) 8.12 (d) 11.24 (e) None
IS (a) | pH = 14 - pOH = 14+ log (2 x 0.020) = 12.60.

291 0,025 M OH™ &I pH @H(6? [E] [30S] [BUTEX'13-14]
(a) 1.60 (b) 3.69 (c) 10.31 (d) 12.40
A8 (d) | pH = 14-pOH = 14+ log(OH) = 12.4

2 | s @6 F0eF pH @7 T2 [1] [20s] [RUET'12-13]
(a) 7-7.55 (b) 6.45-7.45 (c) 6.0-7.45 (d) 7.35-7.45 (e) 1.4259
g (d) |

291 25°C SHAN@AIF 0,015 M AR 3.75% 2WMRF GffE GI9F pH F© 7 [E] [45s] [KUET'11-12]
(a) 1.8239 (b) 1.2498 (c) 3.2498 (d) 2.2498 (e) 7.0-8.0

ANIFS (c) | HYGF O AT = eac = 0.015 X (3.75 + 100)mole = 5.625 X 10~ *mol
90 | (T BICIA pH = 8.5, &I F©(6 HY W SR ([T TS = 2.3 litre)  [E] [1 min] [RUET'11-12]
(@) 7.27 x 107° (b) 3.16 x 10~° (c) 438 x 10> (d) 1.9 x 101° (e) None
ANGINS (c) | —log [H*] = 8.5« [H*] = 3.16 X 10 "molt™?!
A HYGI MR =3.16 x 10792 x 2.3 X 6.023 X 1023 = 4.38 x 1015

3 | (I AT pH At ==- [1] [20s] [BUTEX'11-12]
(a) 6.65-6.38 (b) 6.6-6.9 (c) 4.8-7.5 (d) 2.0-1.6
A3 (c) |

W1 1.0 M H,S0, @34 Toif¥e RwGite e Gienfa 26@- [E] [30S] [BUTEX'11-12]
(@ 1.0 M (b) 2.0 M (c) 3.0 M (d) 4.0 M
AIg (b) | H,SO, — 2HY + S0%~

M 2M 1M

99| How many times will the concentration of H* ion in a solution decrease if its pH is changed
from 2 to 5? [M] [45s] [TUT'11-12]
(a) 10000 times (b) 100 times (c) 1000 times (d) 10 times
S48 () |
[H;11 = 11(3):222 [H*], = 1073
ﬁ = = = 1000

08 | Rem #Aifre 22e @it s Reefbe pH 99 Wi 2@- [M][45S] [BUET'10-11]
(a) 7.0 S @ (b) 7.0 WFFH FN (c) 7.0 (d) None
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FNLe (a) | CHy — CH, — OH @9 SIE0ee »R9Te 61 S eied S SH  a70e 377 | ©i @3
A GEe A HR |

©¢ | ¥RIF FRCIF 1,0 M TN TR pH GF 7 397 [E] [30S] [BUET'10-11]
(a) 6.5 (b) 7.0 (c) 4.5 (d) 8.5
IS (b) | NaCls) + H,0y — NaOH + HCl
s SRE W e 9F

©Y | 0.2 gm NaOH 250ml fRem ~Afre age T TIAF pH 97 W F© 7 [E] [45s] [KUET'10-11]

(a) 12.3 (b) 13.3 (c) 11.3 (d) 10.3 (e) 9.3
ALY (a) | ¢ = VlL = 250:;"10_3 M; pH = 14+ log (0.02) = 12.3

091 9 A pH ¢F T F97 [1] [30S] [RUET'10-11]
(a) 5.6 (b) 7.0 (c) 6.2 (d) 4.2 (e) None
sigEs (d) |

Ob | (I BT pH GF W 3.6 T &I469 [H] GF T @4(6? [E] [45s] [CUET'10-11]

(a) 2.51 x 1073 mol/L (b) 2.51 x 10~® mol/L
(c) 2.51 x 10~* mol/L(d) None
SIS () | pH = —log [H*] = [H*] = 107P" = 10736 = 2.512 x 10~*mol/L
9d 1 0.0001 M HCl &C9T pH 99 T 97?7 [E] [30S] [CUET'10-11]
(a) 4.0 (b) 3.0 (c) 3.5 (d) None of these
ANHEE (a) | pH = -log[H*] = -log(0.0001) = 4
80| q3B FTH AT ARCYITHH WA I 3.3 x 10°2 M T &€ I pH $9?  [E] [30S] [CUET' 10-11]
(a) 2.00 (b) 1.48 (c) 4.48 (d) 2.18
g (b) | pH = - log[H*] =loglog (3.3 X 1072) = 1.481
851 If the hydrogen ion concentration of a fruit juice is 3.3 x 1072 M, what is the pH?
[E] [30S] [TUT'10-11]
(a) 2.48 (b) 3.48 (c) 2.18 (d) 1.48
g (d) | pH = - log[H*] =log (3.3 X 1072) = 1.481
81 What is the pH of the solution at 198 K containing 2 g of NaOH in 800 ml of water?
[M] [45s] [TUT'08-09]
(a) 13 (b) 6.25 (c) 12.796 (d) 12.204

o __1000W _ 1000Xx2 _
A3 (c) | € = v = 20xs00 — 0-0625M

« pOH = —log C = 1.20412 -~ pH = 14 — pOH = 12.796
891 The number of H* ions present in 1 mL of a solution having pH = 13 is: [E] [45s] [TUT'08-09]
(a) 1013 (b) 6.023 x 1013 (c) 6.023 x 107 (d) 6.023 x 101°

—13 23
IS (c) | [H*] = 107PH = 10733 molL™%; = No. of ion = 2222 = 6,02 x 107

881 According to Acid's strength, which one of the following statement is not true?
[M] [45s] [1UT'16-17]

(a) HCl > H,S0; > HNO, (b) H;PO5 > H;PO, > HCO,H
(c) HF > HNO, > CH;CO,H (d) H;PO5 > HNO, > HCO,H
143 (a) | HCL, H,SO05 @ HNO, @3 ¢t [I@em &3 (K,) 99 @ HCl > H,S05; > HNO,
8¢ 63 @A TR *fe=E  fie? [E] [30S] [BUTEX'15-16]
(a) HCIO, (b) HCI (c) HClO, (d) HCIO,
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T3 (a) | HCIO, @ Cl @F &R N % (+7) QfFafied oFg @ 2_au9d 55 99 @A 2&
«fsTe afys wfe=e 221
8Y | G IFIF TICA 0.015 GNFT NH,OH @R 0.025 (& NH,Cl ®TR | 39467 pH 97 Wi @y 771 %

oi@E NH,OH ¢ Reaiem &3 1.80 x 10751 [M] [1.25min] [CKRUET23-24]
(a) 9.0335 (b) 11.2012 (c) 12.9201 (d) 7.2801 (e) 13.8031
ATLIS (a) |

POH = pKp, + log i Zal = —Jog (1.80 X 107°) + log T =* = 4.97

«~pH = 14 — pOH = 5,033

841 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*]= 2.010™* g ion dm™3 in the solution? [K, =
1.8 x 1075]. [H] [2 min] [IUT' 19-20]
(a) 2452 g (b) 0.036 g (c) 2952 g (d) 82 g
AYFS (c) |[HT] = 2 x 107* moldm™3 = 2 x 10~*moldm™3

W
pH = pK, + log ~<5€00N8 — _ 150 (2 x 10™%) = —log (1.8 X 10~ =2952g
NCH3CO0H

8b | What ratio of [z:i is required for a buffer solution that has pH =
7.0? [K, Value 0f4NHI ion = 5.6 x 10710] [M] [1.5 min] [TUT'16-17]
(a) 5.6 x 10710 (b) 6.5 x 1073 (c) 177.83 (d) 17.783
AYIEE (a) |
pH = pK, + log [[N:i} = 7 = —log (5.6 x 10~1%) + log {g:ﬁ {g:ﬁ =5.6x 1073

85 | 25°C SIaR wWifFbe afites pKa 2 4.76 1 5.0 pH €3 = &9 CTICAN SHIFTEE At o gge
A TA? [M] [1 min] [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
(d) The ratio of sodium acetate to acetic acid is 1.738:1
e (d) |
pH = pKa + log Sa‘; = 5=4.76+log “11; > :_:; =10°"476 = 10924 = 1.738:1

@0\ pH = 4,60 M2 43 AP &I TS FACS @ FYATS 79 8 G (iiTe 2 AR 711 GFe SgAre
F©? ((7sF AR pka = 4.75) [M] [1 min] [KUET' 14-15]
(a) 0.708: 1.0 (b) 0.604: 1.0 (c) 0.907: 1.0 (d) 0.599: 1.0.  (€)0.804: 1.0
A8 (a) | pH = pK, + log [[:alz]] = 4.6 = 4.75 + log [[z‘;l;]] [[::11;]] = 0'7108

@1 IR B9 = T [M] [1.5 min] [RUET'14-15]

(a) 0.2 M 10 mL CHCHOH3 + 0.2 M 10 mL NaOH (b) 0.2 M 10 mL CH;COOH + 0.1 M 10 mL NaOH
(c) 0.1 M 10 mL CH;COOH + 0.2 M 10 mL NaOH (d) 0.2 M 10 mL HCL + 0.1 M 10 mL NaOH

(e) None

sigEs (b) | CH,COOH +  NaOH —  CH,;COONa + H,0
initially: 2%x1073 1x1073 — —
after reaction: (2 x 1073 -1 x 10_3) (1x 1073 —-1x1073) 1x1073 1x1073

=1x1073 =0 =1x10"3 =1x1073
fSitel CH;COOH '8 CH;COONa SRf*2 At | A afo AFIa &9el |
¢} 96 JFIF A0 HCN 99 NaCN % &J0q T991@l 0,025 M €932 HCN SRMIFF &% 7.20 x 1075
A AFE G HT O @9 a9 <991 [M] [1 min] [KUET'13-14]
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(a) 7.20 x 10~°M (b) 1.0M
A8 (a) | pH = —log (7.2 X 107°) + log ——
~[H¥] =7.2x10"°M

@9 | FFF TR T AN @02
(a) H,CO5; + H,0 = H;0* + HCO3
(c) CO, + H,0 = 2H' + CO3~
ATLIS (a) |

¢8) e @ e vt e

(c) 0.025M (d) 5.67 x 10~11

[0.025] _,
[0.025]

(b) HCO3 = H* + CO3~
(d) HCO; = H* + HCO3

shikho

13

(e) 29.45 x 10710
= —log [H*] = —log (7.2 X 107%)

[1] [30S] [RUET'12-13]
(e) None

[1] [45s] [BUET'11-12]

(a) CH;COOH + CH;COONa (b) HCIO, + CH;CCOH (c) H,CO5 + NaHCO; (d) NaH,PO, + Na,HPO,
AE=e (b) |

¢¢ | Henderson TRFa% 47 CF NG @G AfdF? [E] [30S] [KUET'11-12]

(@) pH = pK, —log % (b) —pK, = —pH + log [[‘;:‘1‘:]]
[A01d] [Salt]

(c) pH = pK, + log "1 (d) pH = pK, —log =

(e) —log [H*] = —log K, + log 294

[Salt]
A3 (a) |

@Y Gf6 IFIF G0 HCN 8 NaCN BOF BI04 Tielt 0.01M | T HCN 9 FENFa9 &35 7.2 x 10710
2 SR AT &I OH~ AT Iqia@l 97 [M]
(a) 1.389x10°°M  (b) 1.3 x 10~°M

. _ [salt]
ATGNS (c) | pH = pK, + log T

(c) 1.389 x 10°M (d) None
=>pH=pKa+log%=>pH=pKa+0=>pH:pKa

10—14
T 72x10-10

10—14-

= 1.389 x 10~°M
[H*]

~[H¥] =K, =72x10"1°M .~ [OH"] =
a

' — WRITTEN - l

200 mL 0.1 M H,S &3t #ifq 1% I wial T© I H, S 97 Reaew  @df 3@ #iiea? [H,S 99K, =

o)1l

9.1 x 10— ] [H] [3 min] [BUTEX'20-21]
initially: c = =
at equilibrium: c—ca 2ca ca
k. = [H*12[s?7] _ (4c?a?) (ca) _ 4a3c?
AT H,Sl T cl-a) 0 1-«a
ST,
sffffes [aem M@, o' = a+ 10 = 11«
“Afaafee @ = ¢’
e,

4a’c? -8 3 -8 -8
K, = - =91x107° = 0.04a° =9.1 x107°—-9.1 X 10"«
~a=0.013094
9,

3.2 1302 3 2 312 12

ka _ 4a°c _ _ 4« c’ 40°(0.1) _ 4(11a)°c 0.01 _ 1331c ¢’ =255%10-3 M

1-a 1-a 1-a 1-11a 1-a  1-11«

o | NH; €9 99010 &¥ K, @9 W9 5.8 x 10710 T« NH;} @ K, 93 T 37 [BUTEX'18-19]
ANYNS NH; + HY — NHj
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G, K, x K, = K, = 58 x 1071 x K = 1071* . K, = 1.72 X 10™>molL™?
oo | f&Afs ifta [feT «Fa B ST TN | ©AF M 59 #T@F 10 mL HCI TR pH = 2, 3 @R
20mL CH3COOH @3 XAl 0,002 M O3k OF AT SN 8 T A 3oy ARSIt a3eterams e
3R FTeE pH = 2.46 =T ¢ 1 @Ws ISt T0® CH3;COOH @7 Reaiem it fady 4
[H] [2min] [BUTEX 22-23]

SIS 3T AIGE, [HY] = 1072M
oF #AItE, [H*] = 107246 = 3.467 x 1073M

-2 —4
G2, [H* e = 1202(1)" =333x103M>aC=134x10"*M> o =10 — 0.1005
20+10
= 10.05%
08 TR FICCTIR pH CTR At 77 (i) A A (i) AFgeRT =1 [1] [30S] [BUET'19-20]
A8 (i) 6.35 - 6.68 (ii) 1.4 - 2.0
0@\ 1M, 0.1M '8 0.001 M NaOH &G4 pH 7% <7 [H] [1.5min] [RUET'19-20]

SIS pH 4+ pOH = 14 = pH = 14 — pOH = 14 — (—log [OH™]) = 14 + log [OH"]
pH(1MNaOH) = 14 + log (1) = 14 pH(0.1MNaOH) = 14 + log (0.1) = 13 pH(0.001MNaOH) =
14 + log (0.001) = 11
oY1 50 mL GHNGER H,S0, 8 100 ml (SRR NaoH ffde Faret fimdfs o =it wiw 237 ety

e S [efw o9 [M] [1.5 min] [RUET'18-19]
° +1 _ Z(eSV)acia—Z(eSV)pase __ 2X0.5X50—1X0.1X100
e [HT] = o = =100 = 0.2667M

n _ 0.2667M _
fime @8 eigfeq, H,50, — 2H* + SO3 : 0.2667 M= 0.1333 M

H,S0, @3 T91&! = 0.1333M
0q| ¥4 foqlbre e fifde o fimes pH @3 wF fdfy < [M] [1.5 min] [BUTEX'18-19]

10 mL 0.2M HCl @99 30 mL 0.4M NaOH &<+ 10 mL 0.4M NaOH &9+

o Tu+] — ZESV)acld —Z(€SV)base _ (10X0.2)—(30X0.4+10x0.4) _
8 [HY] = TV - 10+30+10 = —0.28M

[H*] eIleF O @39 FR aFhod [OH™] = +0.28M
pOH = — loglog [OH™] = 0.5528;pH = 14 — pOH = 13.4472

obr | FITGITEF TR 5.6 x 1072 M i@t A2 500 ml SHNF TR A 2GS AT 4.4 X 1072 M
i@t {8 500 ml FEERE 1 e I TR TR 930 T toft Tt =11 FEE oW s

pH ¥ I@? T 619 fmelfs Ay 2@ e [BUET'16-17]
o Ty+7 _ MitNy _ C1Vi+Cvy  5.6X1072X0.5+4.4X1072X0.5 \
RIS [HY] = =2 = = = - M = 0.05M

pH = —log [H*] = 1.301, 3 &S oHR |
<. TR T AT =6 N

o | @B I FIFAI (ATF SOV G177 e 2@ AR NP HIcAT GH6 JFCET TR ~Alfce adge =4 |
M Tg® SR TT@l 0.01 M G3R AT &7 K, = 1.80 x 10~ T SIFE AFEA 2Hifwd pH
TS JR? FAML AT B ToFS 7T I [H] [1.5 min] [BUET'16-17]
Y=g NH; + HY — NH, ™"
[OH™] = /K, X C=v1.8 x 1075 X 0.01 = 4.2426 x 10™*M

1x 1071

+ —1 = -14 +1 — - [t = 2. -11
SN,  [HY][OH"] =1 x 10~1* = [H*] om0 [H1=2357x 107 M
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pH = —log [H*] = —log (2.357 x 10~11) = 10.6276 (@fsfae <)

M I BICAF SAN 2 1 (Ans.)
25ml 0.1M HCI @39CF 0.1 M NaOH &3I4 @it Bi3G=td 71 ey e fifew ®@ pH @3 97 @@
I [M] [2 min] [BUET 13-14]

(a) 24.99 ml NaOH @9 9T 1 (b) 25.1mL NaOH (% <0 |
(25—24.99)x1073x0.1

Jo

FAgES [HY] = Gsraroaxios MipH = —log [H*] = 4.6989
(b) [OH] = (2?215+225;>1<)1:1_03X301M;pH =14 — pOH = 14 + log [H] = 10.3001623

31 0.01 M NH,OH (K = 1.80 x 10~°) @ICR pH o« I | [E] [45s] [RUET'10-11]
e pH = 14 — pOH = 14 + log [OH™] = 14 + log (/K X C) = 14log V1.8 x 1075 x 0.01 =
10.6276

S 0.01M NaOH ®Awd pH 7 <11 [E] [30S] [BUTEX'10-11, 06-07]

S8 0.01M NaOH BTV pOH = —log[OH™] = —log[0.01] = 2
~pH=14—-2=12 (Ans.)

301 GFT TR TET RGN FAEF T9@i3. 3 x 1072 M, FCEH 0T pH $97 Qb1 & @& 1w a1 Fia
@q pOH 9T I F9© JJ? [E] [1 min] [BUET'08-09]
LS [H30%] = 3.3 x 1072M;
pH = —log [H;0*] = —log (3.3 x 1072) = 1.4815 = pH < 7 - &I¢f> o5 |
pOH = 14 — pH = 12.52

381 0.01M HCl @I pH F9? [E] [30S] [BUTEX'06-07,08-09]
A8 pH = —log [H*] = —log [0.01] = 2
51 0.0003 M CRAFEN JAAGHLC &IF pH ey 91 [E] [45s] [BUET'07-08]
ANYFe Sr(OH), — Sr?* + 20H™
0.0003 2 % 0.0003

[OH™] = 2 x 0.0003 = 0.0006M; pOH = —log [OH™] = 3.222 .. pH = 14 — 3.222 = 10.778

S| @I TSR pH SRR T 2.5 T 1cm? A @ e 2Rugieem wRes Jedt {31

[M] [1 min] [BUTEX'07-08]
A3 S S,
pH = —log [H*] q1,2.5 = —log [H*] q1,[H*] = 1072° = 3.16 X 10~ 3molL™?
N+ =cXV, =3.16x1073%x10™3 ng+ =nx N, =1.9x 1085
298 K SrNi@aR 2WRe  fites Reem &3 K, = 1.7 x 10~° moldm 3 ¥« ¥& «fites 0.1
moldm ™3 &I pH IfRRF =7 [E] [30S] [BUET'06-07, BUTEX'07-08]
YRS [HY] = /KoC = V1.7 X 1075 x 0.1 = 1.3 X 103molL™" - pH = —log [H*] = 2.88
25°C SIPI@R 1.0 dm? @36 IAFF @I 0.025 mol NH,OH €32 0.035 mol NH,CI 49 I 1@ 432
SPNIay NH,OH 99 REeT &3, K, = 1.8 x 10~ | 1T @IeBd pH o 3 |

[E] [1 min] [KUET'05-06]

WpOH—prHogﬂ[) ]]=>14 pH = —log (1.8 X 107%) + log 0o = pH = 9.11

bE|

o

b}

(a) pH @3 sifdfes et o [RUET'05-06]
(b) @b TaTaw YRCGHE (OH™) SR I991@l 6.2 x 10~ "mol L1 2 R QI pH F© J(A?
NS (a); (FIF T AVCGSH A (HT) TIN@R A FANEHAE @ TR pH 6 |

T3 (b); @ pOH = —log (6.2 X 1077) = 6.207; pH + pOH = 14 = pH = 14 — 6.027; pH = 7.792
Q0 | (F19 899 pH > 7 (HA ©f A .............. 8 [BUTEX' 05-06]
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W1 25°C® ﬁﬂmm HCl @3 &% @R0R pH 2.6990 20 @b Wit (uefafoee fadft 51 [BUET' 03-04]
s pH = —log [H*] = 2.699 = —log [H*] = [H*] = 1.99986 x 10~3molL™?

HCl - H* + C1~ R =09, HCl — 9 I91&1 2 x 103 molL! (Ans. )

QAT I € TR T4 IC0 I IA? 1% NaOH &I pH e 34 [RUET' 03-04]
SIS 2 B9y (@ G0EF Il S ACE Ot @il TR 90 | AR J903 (@ T O fqerF pH
@ G ALCS A OIF AT G A |
1%NaOH — A9 YNNIl = 101 = 0.25M [X% (W) =—

40 v/ M
~ pOH = —log [OH™] = —log 0.25 = 0.602 .. pH = 14 — pOH = 13.398 (Ans.)

Q0| TIF ACW T T JRCGITHA HHCAR Tl 2.8 X 1075 molL ™! [BUET'02-03]
(i) @I pH F9? (ii) @3R3 Tt
IS (i) pH = —log [H*] = —log (2.8 X 1075) = 4.55 (ii) W&

281 1 foiBR HifAte 53.45 mg NH,Cl TAg® I AR GR T pH O3 W 8 T4 AR | &0 [NHS] 8

[NH;] @3 %% (M @) fafa 321 [NH] @9 &F K, = 107°29] [H] [2min] [BUET 21-22]
TS pK, = 9.26

10x
M

53.45x1073

« pKp = 14 — pK, = 14 — 9.26 = 474[NH]] = o~ = 255255 M = 9.99 x 10~
L

1

RIEEIRICH
53.45%x1073
pOH = pKy, + log 12 o 6 = 4.74 + log M4l 1 26 = Jog 1+4535S
[‘base ] NNH3 NNH;

“nyg, = 549 X 107°mol = C x V;, =549 x 107> = C = 5.49 x 10—°M
~ [NH3] = 5.49 x 10™°M
€1 60 cm®0.05 M CH3;COOH @IwF AL ¥ cm> 0.1 M CH3COONa &3 @7 T &0 pH 4.0 A?
[M] [1.5 min] [BUTEX 21-22]

[CH3;COONa] -5 NCH;COO0H NCH;COONa
———— =4 =—1og(1.8x 10 +lo = =0.18
[CH3COOH] 8( ) gnCH3COOH NCH;COOH

=0.18 - Vcy,coona = 5.4cm®

ANGEs  pH = pK, + log

VCH3C00Hax0.1
60x0.05

QY| ¢TI epfiAe Gfte 8 g e e et e g @i 79 4g NaoH &g® 4t 211 Tesiifre
fimefis pH fadft w71 wWiffbs afSes Raew ¢3¢ - 1.8 x 105 [H] [2 min] [BUET'19-
20]

4

TS H = PK, + log =% = —log (1.8 x 10~°) + log % a0 — 4,832

40

9 | IR I 0.1 M @K 25 cm3 & aaﬁﬁw—wfm ST I | O ©F G0 W0 0.1M
TG HCl @F 5 cm?® &9 @7 1 2T ®IF pH AR 401 [K, = 3.3x1075]
[H] [2 min] [KUET'19-20]

YT NH, + HCl -  NH,CI
initially: 2.5 mmol 0.5 mmol -
after reaction: 2 mmol 0 0.5 mmol
NH;, + H,0 — NH,OH

initially: 2 mmol 2 mmol -
after reaction: 0 0 2 mmol

_ [NH,Cl] _ _s5 _
POH = pKi, +log ot = —log (33 X 1075) + log (%) =388

~pH=11-3.88 =10.12
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QW1 4.05 pH 97 G TR TI9 AFS FACS 500 ml #MfATS 1.2g CH;COOH 97 A F© &N CH3COONa
@5t A9 AT 2eed? [K, = 1.8 x 1075] [M] [1.5 min] [BUTEX'19-20]

w

s pH = pK, + log [[Sal;]]:>405——log(18><10 5) +log 2

~ W = 0.3312g CH;COONa

W1 0.280M NH,CI @R 0.0700M NH; @3wiR ftd® pH 01K $91 NH; &< Raaem &9 K, =
1.76 x 107> [E] [1.5 min] [RUET'18-19]
SiEEs pOH = pKy, + log E;a‘t} —log (1.76 X 107%) + log “2° = pOH = 5.36 - pH = 14 —
pOH = 8.643 (Ans.)

©0 | 4,0 pH U IFF TI (o FACS 60ml 0.05 M FANF GFTE TICH F© mL 0.1 M CHGAT FIC6 Gt
@7 FH0° I? (HCOOH 4T pK, = 3.8) [M] [1.5 min] [CUET'07-08]

o _ [salt] _ Vx0.1\ | « _
S pH = pK, + log - = 4 = 3.8 + log (32) + V= 47.547 mL

3 | (a) BICIF pH '8 JFIF BICIR ALl ford | [1] [1 min] [RUET'06-07]
(b) 0.1 M SIFBT «fe 8 0.1 M FIfEaT WitKEs {8 T3 pH R +91 T TR 22@iced
YRS g $9? (K, = 1.8 x 107%) [E] [1.5 min]

LIS (a) pH B TAM® H* SCTR I9I@E AT G A6 pH A6 1 pH = log[H*]
IR w1l @ TR ©fF pH ARG A4 (M OIS AFIF B39 I | @: CH;COOH 8 CH3COONa @7 @39 |

(b) pH = pK, + log [[Sa“]] —log 1.8 x 1075 +log [¢52| = 4.745 (Ans.)

[H*] = antilog (4.745) = [H*] = 1.80 x 10~>molL~! (Ans.)
o1 0.1 M TifABe @t @3 0.15 M EIfeHIN GfTEs @4t todt uab IFIF BIWT pH 9T $9| OF I
QIROGITS FEF Fv@l 2K F91 (K, = 1.8 X 1075 molL™1) [M] [1.5 min] [CUET'05-06]

Tz pH = pK, + log - — > pH = —log (K,) +log 815 = _log (18X 107%) +0.176
~ pH =4.93 (Ans.)

|, pH = —log[H'] = [H*] =10"*%3 =1.18 x 1075 . [H*] = 1.18 X 107°M (Ans.)
9130 cm® 0.1M NaOH &394 @@ 100 cm® 0.1 M CH3;COOH &394 «3t@ fieat 2t e w391 pH

‘60

RfasaK, = 1.8 x1073] [M] [2 min]
RLIRICF CH5;COOH + NaOH — CH;COONa + H,0
initially: 0.01 3x1073 0 0
at equilibrium: 0.01 =3 x 1073 0 3x1073 3x1073=7x1073
pH = pK, + log [[:;‘;]] = —log (1.8 x 10~3) +log (323:2) = 2.377 (Ans.)

98 | JFIF TICT pH 4! FAFS (oo™ FRNFa T4 T4 1 [H] [2 min]

I3 CH;COOH = CH5CO0™ + HY (332 ey feanfers 27)

_ [CH3CO0~][H"] +7 _ Kax[CH3COOH] _ 1

[CH;C007]

[CH3;COOH]

[Salt]

[Acid]

¢ | A0S FEFR® AGRE A | I WS pH 7.4 =W OE@ [HCO3]8 [H,CO5 |99 SF#re F©7 (K, =
43x1077) [M] [1.5 min] [BUET'01-02]
i« H,CO3 —» HT + HCO3

= pH = pK, + log
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= Lsalt] - _ -7 [salt]
pH = pK, + log TAcd] 74 = —log[43x107"] + log [Acid]

[Salt] _ 1074-6367 = 10,8 .. 11%%:] _ 108

[Acld] [H2COs]

Academic Program | HSC'26
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= 7.4 =6.367 + log TAdd ]
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