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Definitions

1. @9 M3 I relfks omitdd werg e a9 wgfe g3t e A S ke w0 117, i 739 e |

2. B @90 (@ “WY WAg© T, Ot @9 I |

3. IR (A WY T GAYS T, ©ILF QIKE K0T |

ALYE qPACE G © &I~

. P R fEE SN (I BIRCE @ S 71 €96 A0S #IMTE, OF Sl S I 89 7ae
AT, OIF ST T I |

i, IS T4 fE7 SIoRa (S QRE @ AR @9 gh9 Fh0S 20, O7 #AfANe 79 qAg® A, ©ied
Tofe @I T |

i, OfeqE @9 @FE RO SAN@ER @39 T[S T G0 @ AN TR A =, ©F 6 AL
10 79 TGS AFE, OIF WO S T I |

4. QYS! 25°C SN TS &f® FT6rE 7)e @t (I @ A A Q2=r Qe sfaees & @

Tyl I 1 qie
aldd w4 (g/mol)
ST BT Ao (L)
5. GITS! QAT; 77/ W0 TGS APIIZR TG TIA QN ARTARE I AN (AR T Sepeqes
@ QTR ARFS! @oFe 0T 1 OTF Ksp Q1A AT 41 27 |

AB, = A** + 2B~
- Kep = [A2+]e [B7]e

IR BIRTLS =

2

6. QAT QAFE: @FIT G T GINT @A AIVAEL AEH AN (AT TN ROFaF & @eod

QRIE @OFTET I | A Kyp 29 2 T 23
AB, = A** + 2B~
~ Kip = [A%*]-[B7]?
7. AN @ wacd vt ofee Ry smieds [arees w@ 936t e @me 3w Ty swid zrs Tevy 3,
W@ @ ARADBCE AT A0 |
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8. N-IF &ery; ey [E g ofecuy md 92 g wdge AF, X Terd [ures
Srere g+ 1 fieiTe Seraw Wy Wy ofe e Amidbe Rares-sial 1 S I7, ©its AY-A7 dold
BIGH

Formulas

1. G99 = &] + aIip
2. qAfE QT € QETSl BAFE OF NG T

Kip € K, OF WG T Kip < Ksp Kip = Kgp Kip > Ksp
qICT a4 TG TS B
3. QIS 8 QIS QAFETH NCF =P (I ¥ T @R TSI § QR TSl @eFe K 20,
Banl AB AB, AB; A;B,
15T
ApRF AB = A* + B~ AB, = A%t + 2B~ AB; = A3t + 3B~ A,B; = 243% + 3B%
Ko | Kp=[4"1e"[B7]e | Kop=[42*].-[B7]." | Kep = [4%*]-[B7].° | Kop =[4%*1."-[B7].°
Kp8s
JR—— Ksp = ixzs Kep = si< (233)2 Ksp = s % (3323 Ksp = (25)% x (355)3
“Kgp=s “Kgy =4s o Kgp =275 o Ksp = 108s
A
Tz Agcl cacl, Al(OH), AL,(S0,);
be (Al [t T [fey @
TR oS
3) AX, 97 QTSI S (A TIPS ST TS F(J? [6. @I 0]
() S (%) 483 (o) 27s* (9) 108S°
o Tex: <
AT

o AX, 9F IR FCE-

AX, = A* +2X~
S S 25
o AX, T TRF @i -
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amﬂ%ﬂqas

A2+]
. mewmﬁas QTR T IS QeIEeT |

o AX2 Aaq QIS @9 -
Ksp = [A2+][X_]2

=S x (25)2
=483
Q) WrHifee 7 S weE B - RfSfe 7f; Ridfre i s b2 [¥. Q. Q9]
(%) 10 — 380 nm (¥) 380 — 780 nm (%) 780 — 10°nm (8) 10° — 10°nm
ST Tex: ¢
RISICR

o TE GIFI TACEHR FifeT ACF |

o TEE P UV A A T TG e wieen [ e
o TH Il TS BIP QIR WE APTCACE FACHIR FifeT AT Al

o VI WL O (A 2N 380nm — 780nm |

o UV M wxwnd =1 10nm — 380 nm |

o) @i Risfae wf¥ie oemrd Fow @ ? [€1. Q. 0]
(F) Treraifes Aty (¥) X-ray (o) uv 3 (9) Visible ray

Aée Tex: ¥

SA:

o e fAfefae A @9 @8 TF W 3 x 108 ms™

o C=vARRE T I @ IR F1F @ OF 7% (MG I QR @6F 4% I G677 MG
|

o STEHMCH G (FO OHF ((6S) > TGS > WIS A > e el > wfecael > X-
ray > y-ray > NQesifes A |

8) &H ATCAS *ieFacd @G JIT© 2X? [{. @, 3. Q. Q0]
(F) uv I (}) IR A0 (o) y a0 () x 3=

7@?5 Tew: &

AI:

o ST Gl A APTCAE UV A GFeTeet G5 UV M40 oIl e @< iy et ffeael <vcet
o PG 1 BIFIW UV A o1t AW i) et 1 (7l AR O (IS &t o A (a1 orRee

D S& |
@) LM, 4 @rel 0.0003molL 1 3 OF QTS @Fe F97 [S1. Q. 9]
() 1.08 x 10~ mol3L™3 (%) 1.08 x 107 °mol’L3
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() 9.0 X 10™®mol?L™2 (9) 9.0 X 107 "mol?L?
o Tax: <
FAL:
o AB, UF WIS S A OF QIS o F(S-
Ksp = xX . yY . §Xty
o LM, 99 BRI S T TGO Qe ZCel-
Ksp =11.922.gl+2 — 4g3
e LM, 93 @Rrel, S = 0.0003molL™! 2 TIRyel &4F (T,
453 = 4 x (0.0003)3 = 1.08 X 10~ °mol3L™3

Y) Ag,Cr0, 9 QYS! 'S' I(A TGS QAT F© JI? [, . 2]
(F) S? (%) 4S8° (o) 275* (9) 108S°
s Tex: ¢
AA:
e Ag,Cr0, = 2Ag* + Cr0%-
S 2S S
o K =I[AgT]’[CrOf7]
= (29)* xS
= 483
q) 25°C SINAT Ag,Cr0, 9F QIS BIFEE M 1.1 X 10712 A Ag™ AWAE T90@ moll~! 9FF
IS JR? [5. Q. 9]
() 3.25x107° Q) 6.5x107° () 1.3x107* (¥) 2.6 x 10~*
o Tex: o
AT
e Ag,Cr0, 93 TS S 0 TGS @6 453 |
o Ag,Cr0, = 2Ag* +Cr03~
2S S
o I TWICH K;p, = Ksp = [Ag*]*[Cr05~]
= Kgp = (25)* X S
= Kp = 453
= 1.1 X 10712 = 483

3(1.1 x 10712
=>S= |——

= 6.50 X 107°
o AgtdI ANE@ =25 =2 X 65X 107> = 1.3 X 10" *molL™!

b) (EFICOIERRT JRRT — [F1. Q. se]
i, 0o Qe w2 Feael @ ey ii, R A9 el ael 98 wareead
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iii, N0 ¥ TS ©IF A 92 fermrae
e @l How?
() ieii (}) i 8 iii (") ii @ iii (%) i, ii e i
o Tax:
8) Cu3z(P0,), 99 TS S (A, TWFS! BIFe I — [5. . 9]
(F) 6S° (q) 36S° (o) 54S° (9) 108S°
W@?SW: q
AA:
e Cuz(P0,); 93 BIIS! S A UF QIO @oFe (-
Ksp = xX.yY . SXty
o Cu3(P0,),9d TRIS! S T(ET O TGO T J(EA-
Ksp = 3' - 22§31 =483

0) Ca(OH), 99 &Sl 0.03 M I K, F? [T @& o]
(F) 2.7 x 107 (%) 3.8x 107 (") 1.08 x 1074 (®) 7.29 x 107*
o Tex: o
AI:
e Ca(OH), 93 TRl S I TGS @fFe K, = 453
= 4% (0.03)*
= 1.08 x 10*

o Kgp IF CFCE AGATS GFF &U00 27 11

53) WIFRNT JRGHRCCT TS 29T 3.7 x 10715 A OF WS F©? [@. Q. Q9]
(F) 428 x1073gLt (%) 4.42x1073gLt () 6.24 X 1073gL™t (¥) 8.44 x 107 3gL™!

#f5 Tex: 1

AL

e Al(OH); 93 TSI S A TIPS BT (T,
Ksp =11.33.g143
= 275*
K

e Kgp=278* Ws="|®

—15
e S= 2 — = 1.08 X 10~*molL!

%) 10mL 0.5M CaCl, &9 5mL 0.5M K,Cr0, &< @ $4t ¥— CaCr0, 99 Kgp = 2.3 x 1072
[T @ Q9]

i, GYTFA BRI i, @G99 AT APCT i, QGO @O WS @ F© (@¥ I

s G fow?
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@) i (@) ii (o1) iii (®) 1, ii @ iii
’f@?‘ T T
FAL:
o S @O FCEA W FALRS A @I |
o CaCrO, ST YT JCEAI-
CaCrO, = Ca’* + Cr0Z~
e (CaCr0, 93 IARAE @orFe eA—
Kip = [Ca**][CrO57]
e Ca’ &7 G W, n = SV = 0.5 X —~mol = 0.005mol

o T Ca2*t @g ww@l, § = 2= 299 pop-t
V  0.01+0.005
= 0.33molL™!
e (CrO;™ 99 (WIS MY n = SV = 0.5 X ﬁmol = 0.0025 mol
2 _n_ 00025 _1
e Cr0f~ @3 Xr@r (Fpee), § = o = ———=—molL
= 0.167molL"1

e (CaCr0, 93 ST woizFe,
K, = [Ca?*][Cr0%~] = 0.33 X 0.167
=55x%x 1072
o TS QT (AP AT o] (A =0 wHeHA B =

o T B 70 TG i AME A

39) BIFS! RAFE CF(E- [41. Q. Q0]
i, 75 T 79 O R ii, @ICeR wreel e 20e =@ iii, SPT B39 20O A
e @ fow?
) ieii () ii '8 iii () 1 @ iii () 1, ii @ iii
#fe Tex: &
BBINICH

o fAME SIAER (FICT @CE AEH (@ AN 7 B@AgS AFCS A (7 AT @< GIg® AP

GIACF & G 0T |

o TS WP (AN T BIA FICR 7S BACT SATS QiaT |

o TIMAN ARTOE TSl wFER e 27, 9L qrFE siomal [AnE AFre 7@ |
o SINIAT RS TS e ETR TS 27, Gie GrEE SivmE [WWE e 1 |
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E M
I 20

15°C s0°C
—— Sl

Tl T0O 58 GR d¢ R ATAT TeF e:
38) 200g NH,Cl €3 3™ HI9F 50°C (U 25°C SIHN@Y Sl FAT F'© &N NH, Cl @A &2
(F) 25 (¥) 50 () 75 (9) 90
Viﬁ??'\?aw:ﬁ?
ATIL:
o T% SPNER T TINT IS FR 7 SIN@R F1e St 20 @ikrel FO e wa wedd A
S0 I 7R wKsHRe 771 B9 0 ISR BICA ARG 8 FCH A |
o T SN ¢ fH SIomiay wyNa TR AN 958 AR |
o @A, 50°C @ WIRFS 60 (MG |T2 R 25°C @ WIS 40 ASH AR |
e 50°C 9160 g @I TRF AE = 100 g

n n n — 100

1g = 18
200g " meoow =%)
q<e = 25¢g
@9 =200-125=75g¢
e 25°C9100g AR &I ©I® = 40 g

" " " _ 40

lg =
100

125 g ] " " = 40;:)225g = 50g
oAk K HE 7@ (758 — 50g) = 25¢
3¢) TRAET AR S AET (i (SR I T W0 1. @ 9]
(¥) AgNO; 8 NH,0H () K,[Fe(CN)¢] (°) KOH ¥% K,[Hgl,] (9) NH,OH
S Tex: &
AT

e Cl7,Br @32 I~ 99 &t AgNO; &I (A% FACT JAGEE AgCl 97 AW, AgBr @F TeFT T G2 Agl
a7 NG T FLTFA AT |

o T AgCl 1R HNO; ¥ @& 58 NH,0H 9 @391,
AgCl + NH,OH — [Ag(NH3),]Cl(aq) + HCl
T TIPS FEE SV 8 39 7 AT Teq whe:

25°C CB, 99 @

15°C AB, 93 TG =S
ST TS 0.001M
I 7T 0.01M Kep=5 107
HAT-3 BT %
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[]. @ Q9]
SY) 25°C OFNAR AB; 9 K, I9?
(F) 4x 1077 (¥) 4x107° (") 4x 1074 (@ 1x10°°
s Tex:
SAI:
o TG T TINAIR A QI
e AB, 9T TS S A TGS ¢IFH 2(J, K = 453
= 4% (0.01)3
=4x%x107°
39) 25°C SMANIER @34 a Ne-
i. BI9-2 G TpS! F ii. IV -2 TG iii. STNCAT B~ G ST CB, e W4 21
() isii (}) i e iii (°0) ii @ iii (9) i, ii @ iii
’f@?‘ T8k ©
A

o T2 &F TANA 0.001M | @ TE G QIS T 1 FIKA @ (FCG H[E G I A |
e (B, 93 TGSl S 2 QIS @IFA K, = 453

3|K 3)5x 1072
aT,s:Jﬂ=j
4 4

= 1.077 X 1073 molL.!
A, @Sl = 0.001077 molL™!

e (B, 93 @ysl 0.001077molL~?, fF8 ¥39-2 ¢S CB, ¥F TT@ 0.001molL ™! | TG (@Y AIRFSIF
o W O Gff wPTE | T @7 FACET I GAAY T @] weHE 77

Sb) XY TR BIRpSI CFLq (SR Hd%? [, @ 23]
() Kep = VS (@) s = /Ksp (o) S = (Ksp)’ (@) Kgp = S

e Tes: ¥

RISICR

XY @fo7 e, Xy = X0+ + yn-
XY 99 @GS S A, QG @AF K, = S2
QIS SPN@e 8o freaie |
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) AlF; 9T TSt 0.0002 mol/L (A QTS 94T F97 [, @, T @ _3]
(F) 3.4x 10714 (¥) 43x 1071 (o) 3.4x 10713 (9) 43x 10713

o Tax:

SAI:

o AlF; @3 Kgp = [ABF][F]?
o AlIF; @3 TS S T, Ky, = 275%1
o SIRG, WIS S = 0.0002 mol/L T, Ky, = 27(0.0002)* 1
o  ATF@ QRIS BIFER @FF A (molL™1)* = molL™* |
0) 25°C SHNIAR 150g T TG0 50g T TAYS AFCT & TRE QS 97 [A, A, T, @ 28]

() 100 (®) 75 (o) 50 (9) 25
Ffow Tax: o
A
o fAME SN@R 100g TN TOAN BT TGS (AT T T4 (07 FC ©R @ ©OAN@T & QA
Qe |

e 150g @I 50g &< AP (150 — 50) A 100g QI TR |
o IR, TIMBTS 100g WACE 50g T TAIg© AR |
o ©I3, w37 WSl 50 |
8) M Ky, = aS? W ORK a=? [$. . 3]
QT S = FF JIA FAEF @I |
() 1 () 4 (o) 27 (q) 108
s Tex: ¢
AT
o AB, SIS FHAR) FIT (F0E K, = 45% |
o AB; QIS FHER) FRCHE (@ K, = 27S* 21
o AB, WIS FHARY TN (F K, = 2565° 21

Q) Frete @FRIRes aige af 7 Sy @aed 0.00015g 20 BTGl @I Fo? [5. @ 23]
() 1.1 x 10710 (¥) 1.1x 10712 ("M 2.1x10713 @ 21x107P°

o Tex: ¢

ATIL:

o AgCl 93 W9f{F ©% 143.32g/mol |
o  EfRfbTe @Sl = Wmol/L

143.32
= 1.047 X 10~°mol/L
o AgCl @3 TS &I, Ky, = S% = (1.047 x 107°)2

=1.1x 10712
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{9) AB, FCF TS 4% 1.7 x 10~ 12 A GF WIS F97 [Fr. Q1. 3]
(&) 7.52 X 10~molL! (%) 7.52 x 107¢gL™!

(1) 7.52 X 10> molL"! (]) 7.52 x 10°gL™"

o Tex: o

AAI:

o AB, T AR QIO &P, K, = 453 1
o ITEAIR, 4S3 = Ksp

3K 3[1.7x10712
A, S= 2=
’ 4 4

=7.52%X107°
o SR, AB, O @RSl 7.52 X 10 °molL !
38) A,B; (0T BT, S 6 B! ¥TE, Kip A7 G T ToF (@eB? [[. Q. 23]
() Kgp = 108S° (%) Kqp = 368° () Kgp = 68° (%) Ksp = 65
7@?5 Tex: &
AAYI:

o IITEA (III) WHZCTH JUFS Fe,05 |

e Fe,0; + HCl - FeCl; + H,0

e Fe(l;, 9IS 2@ Fe3* @ Cl O &wie S|
e FeCl; = Fe*t + 3CI™

Q@) A 99 TIPS S A BIGS! RAFT FO7 [Gl. . ]
(F) s? (¥) 483 (o) 2754 (9) 108S°

e Tex: o

ATILI:

o TR (III) WHICEH ALPFS Fe, 05 |
e Fe,0; + HCl - FeCl, + H,0
e FeCl, fT® 2 Fe3t @ Cl~ QT 2Wie I |
FeCl; = Fe3* + 3C1-
RO S S 38
o A(FeCly) 9 TSI @9, K, = S x (35)3 = 275*
Q) CaF,-G¥ & Tely a3 FIRIRT SR I@l 0.00655gL~ 1 A CaF, I AITO! GeIFe] F© (A2

[Gl. Q. R3]
(F) 3.7x 10713 (%) 2.048 x 10710 (?M) 3.7 x 10712 (9) 2.048 x 10711
7@?‘ Tex: ©
R9) TF SIFNAR 60g S GIf6 F7& B 15¢ NaCl TAPS I NaCl OF @IFS! F©? [, @, 3]
(F) 25 (®) 30 (o) 33.33 (9) 36.36
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e Tax: o
29) IR FACHHI RIS QAT (F(6? [ &. ]
(®) 2753 (@) s° (o) 27S° (9) 108S°
B Tes: ¥
) TS B4 T (I (G ATACH? ™. Q. 8]
() afs B3 ANEE Gt (¥) afys Ty S @
() 75 I AT @ (q) ¥ TIA ARG @
Hée Tax: o
35) FHEOANAR 225¢ F7[E T 75g B AAQS PN GF QGO F©? [6. . 8]
(¥) 100 (@) 75 (%) 50 (9) 25
Fés Tax: o
00) MX, O QIFSl QAT (FIA(6? [5. G 9]
&) [M**] x [X7]? () [M**]>x [X7] () [M**] x [X7?] () [M**] x [X?]?
B Teq: T
©) A3B, 93 @IS SmolL! A K, IO? 1. @ 28]
(¥) 8S° (¥) 165* (o) 2783 (9) 108S°
B Tes: ¥
) AB; I @IS 8T 1.7 x 10~ 12 A G TSt F9? [Q. Q. 2]
() 6.3 x 107 molL™! (%) 6.3 X 107 °molL?
(") 2.5 x 107 "molL™! (%) 5.0 X 10 *molL™!
#f5 Tex: 1
©9) 25°C SANAT Ca(OH), 9F QIS BI4Fe 4. 42 X 10~>A Ca(O0H), 9T QTS F©? [O1. @1, 58]
(¥) 1.111 x 1072 (%) 2.223 x 1072 (%) 2.452 x 1072 (9) 2.806 x 1072
e Tax:
©08) PbCl, U TS @94F 1.6 x 10> T Pb?t @F (&l ¥ molL ™17 [®. Q. 5]
(¥F) 1.6 x 1072 (@) 3.2x 1072 () 1.6 x 107> (@) 3.2x107°
EiP e T
O¢) MAFHAT FCEF0 AT QIS AT (FH(6? [3. Q. 58]
(F) [Mg**] x [PO;7]? () [Mg**]° x [PO;7]
() [Mg**]* x [PO;~]? (%) [Mg**]* x [PO;7]°
#f5 Tex: 1
0Y) Al,(S04); @F QIS BT 1.5 X 1075 A @F F9& G SO%~ 9 GIQql F67? [5. . 5]
(F) 4.25 x 1072 (¥) 8.5 % 1072 (o) 12.75 x 1072 (¥) 1.7 x 1072
e Tax: o
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ATBoN I

©q) (T (FNBIAFTS Ry 9F (I W0 Soc@oy? [0. Q. 58]
() 0.5 (®) 15 (o) 2.5 (9) 3.5

Aée Tex. =

Ob) 25°C SANIAT Ca(OH); 9T Kgp = 3.2 X 10714 X0 TIF pH W 97 [F1. . 58]
() 4.40 (¥) 4.70 () 9.60 (9) 13.50

s Tas: o

©d) Al,(S04); UF TITS! RIFER UFF (FF0? [T, Q. 58]
(F) mol> /1> () mol*/L* (?) mol®/13 (9) mol?/12

’1@?‘ Tew: &

80) Fe(OH)3 97 QI va%Fe 3.8 x 10738 F 7@ &It OH~ 9T (AT I99@ F° mol/L?

[T Q. 58]
(F) 1.93 x 10711 (%) 3.86 x 10711 (?M) 5.79 x 10711 (®) 7.72x 1071
Ao Tax: *
*1m: 7f5e ex: 5.81 x 10710
8s) WEfAz siTer AfFAIT & SIEH WG FHAIFA Porow ALy A3 Tfoo— [[. Q. 58]
(F) 20°C (?) 30°C (o) 40°C (@) 50°C
’1@?‘ Tew: &
8%) CaF, 99 @Sl 0.0002 mol/L T QTS BT F67? [FF5 @ Sb]
() 23 x 10711 () 3.2x 10711 (o) 2.3 x 10710 (9) 3.2x 10710
Fée Tex: o
89) Al,(S04); 97 TS I "S" 27 OF Al,(S04)3; 9T AT QIFE W T(A - [G1. G, 34]
() S° (¥) 6S° (o) 27S° (9) 108S°
B Tes: ¥

88) 25°C S9N Mg(OH), 9¥ QTS 24T 4 X 103 (A OH ™~ WA TGl F© molL~1?

[G1. @ 34]
(®) 107! (¥) 1072 (ef) 1073 (9) 107*
B Teq: ¥
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8@) 50°C W@ KNO3 ¥ 100g =& TIIE ATAQS FACT 50g A AN6q I 1 @ ©#Nam KNO3 9=
IS T©? [|. Q. 34]
() 200 (¥) 150 (o) 100 (9) 50

e Tax: o

8Y) MR ST AR ¢ FIRRZGHR Tl (AF TAMTIR LT FEeH @ oiaFe @l

@B? [W. Q. »4]
(F) F=Y (%) Frore () “ires 8K (9) =
6w Tax: o
89) 30°C SN PbSO, 9T TS @9F 1.7 X 107> A O F™& &I SO05~ @F TN F© mol /L?
[¥. Q. 4]
() 1.64 x 1072 (¥) 2.06 x 1073 () 3.24 x 1073 (9) 412 x 1073
#f5 Tex: 1
8b) CERICBIAFe Wit $3? [5. Q. 34]
)1 () 2 (N 3 (%) 4
o Tex: 2
85) 20°C SIAN@R 20.2 g OWEH GIb & T 10.2 g T AR | & OFNGH @307 Ao IF©?
[B1. @1, 3]
(F) 1.02 (%) 50.50 (o) 102 (@) 202
Ao Tax: o
¢0) Zn3(P0y), 9T QTS &I4Fe dFF D72 [T. @ 9]
(F) Ksp = [Zn**][PO; 7] (%) Ksp = 6[Zn**][PO; "]
Q) Ksp [Zn?*]3[PO3]? () Ksp = 108[Zn**]*[PO;"]?
#foF Tex: of
25°C I7@R 1 L @3 A% 1.0 X 1073 mol Pbl, BAg® = |
T @ 8 ¢y R AT Tee Mres [7. @ 39]
@d) 25°C ST Pbl, 99 QYS! @eiFe A
(F) 1x10°° (¥) 1x107° (o) 2x107° () 4x107°
Vﬂ%ﬁf Teq: ¥

e?) 1) (aq)9d TI@l faedt TG Pbl,(s) @F AR ARPRIT AF Ph2+ (aq) WA TN@R 847 It
e WA FA?

(F) 4 @9 2RI (%) 16 @9 2@ () 4 S 2@ (9) 16 O 2@

s Tex: o
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ATBoN I

TR T IR GR @O S ¢8 T2 4TI Teq wie:

Gt o Rares e
A 90°C 110°C
110°C 90°C
C 120°C 150°C
[]. @ 4]
@9) AB €3 fif (0T TAMTETA /T FACS APRAN 2@ (P67
(&) formptt siree (<) At “rew (o) @efaF ofrew (q) Teoiren
oS Tex: o
@8) AB fimd wesiwt AC T e <9 Ft I Frae-
i. A 93 C @3 “FoICEA ALy @ i, B "FoICEa @t Reafes =
fii, A @R C @ RIFACE WAPAT TY JIZ©
i s Aow?
&) i 8 ii () i 8 iii (°0) ii 8 iii ([) i, ii @ i
Viﬁ?? Tes: ¥
¢&) AB; 0T TS @9Fe 1.7 X 10~ 1230 9T Gyt F7 [G1. . 3]
(¥F) 6.3 x 107" molL™ (q) 2.5 X 107 "molL™!
() 5.0 X 10”*molL™! (9) 5.0 X 10~ >molL™!
o Tex: o
@Y) 105g 7% T 30g T BAYS AT TGS F©? [[. Q. sv]
(<) 30 (%) 40 () 75 (9) 100
s Tex: ¢
@q) CoIIF @FMOHIAFTS Ry 97 @ TG IFE Aeare? [O1. Q. 3¢]
(®) 0.5 (®) 1.0 () 1.5 (9) 2.5
’f@?‘ T8 §
¢Y) P AfEFAT IS RRIPLENR 0P @Fiox Atz s<ww @ [, Q. se]
(F) @A fem (R) =S () Bl (9) ATy
o Tex: 2
@5) Al(OH); 99 B! ¥W ‘S’ 7 O Al(OH); UF AIGO! QAT N I - [3. @ se]
() s? (%) s* (o) 2783 (9) 27584
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ASoN IS |
CLASS 11
Afos Tex: 1

Yo) (FITTBIAFITS R T JIRT FCH (FIAG 377 Fal TH? [[. @ 5¢]
(@) feea Smie sRFead () feeta Samie fenge
(71) e SAmie e () e SHme A Fea ¢ el

o Tex: o

b)) 25°C SIANIAT MX, 99 Ksp = 7.4 x 10711 3, mol/L 43I QTS $©? [ & el
(%) 2.6 x 107>mol/L (q) 2.6 X 10"2mol/L

() 2.6 X 10™*mol/L (9) 2.6 x 10~°>mol/L

o Tex: o

UR) 92 I oreifds Ry vwee 9% 9 = — . Q. se]
i, S offeq —Idl i, WU A =RIF i, QIS T @

e @afs Ffe?

@) i () ii (°1) iii @) ieii

Aée Tew: @

p il

[O1. @&, o]
MY Alg I Al
25° C SI*N@R AB, 99 K, = 1.84 x 1078
) T faasfh @ 5
() 42T W@ IETEY A TGS H a7 AT Tef{fere weeet @@ 8 1 @92 Yt e | 3
(o) ST AB (T B! el et ©
() 37 8 T AR fifEe GIwd @I qggrsa Aved oo sffafsweica R st 8

CXCEF:

(F) A IS 2E— 032 * ey [Afon T=fBIE SEFEILET AT & FAE @ O FAf4F At
o AR AFCS 2@ GR I8 SN SETRGASEE i a3 7R

() 2EEE ~REes 16 Mg 2EHa e T T o I e To0n 8@ 993 @ fwa o,
WETE *fE &AW T 2 @ IERE *IFE qoe I3 T * e T B AN I | A1 e [ e Tw
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ACADEMIC y(
PROGRAM h kh
#1505 5 | B shikho

e (A @ oy «fosw frm whe i arrm [isie =feq it fog geam 3difere see
@AF THY 2T |

©I2 FIGCE RIS OB IEFET AF ACGS | el Iefifercs «aifss @t @ 4
(o) 44, AB, @ @S = S

AB, = At + 2B~

S S 2

SPCS,

Kp (AB;) = 1.84x 1078

A, Sx (25)2 =1.84x 1078

A, 453 =1.84%x 1078

~S=1.663x10"3

gdie, AB, (Mo TS = 1.663 x 1073

[[4. @.. Twioitsa AB A5 AB, «0q O&fS YA T 2]
() 57 ¢ 37 i@ fifEe e e e weefbs 2@

AM + 2XB — AB, + X,M

fere watet A2t ¢ B~ @7 sifsafee gomar fqefas

GRIICH

AM — A2t 4+ M2-

0.4M  0.4M

V1 = 60mL

V, = (60 + 40)mL = 100mL

SZ =?

[A%*] @7 CFC@s

ViS; =V,S,

60 x 0.4M

A=
100

~ S, = 0.24M
I, QRI,
XB — Xt + B~
0.2M 0.2M
Vl = 40mL
Sl = O.ZM
V, = (40 + 60)mL = 100mL
Sz =r
[B~] @3 ¢Fcas

aT, Sz =
100
i Sz = 0.08M
@39, AB, = A%t + 2B~

Academic Program | HSC’26 16 IS AR (QITST)




ACADEMIC
PROGRAM
mﬁﬂ HSC 26
CLASS 11

= Kip(ABy) = [A?*] x [B?]
= 0.24 x (0.08)2

=1.536 x 1073
@S AR, Kgp(AB,) = 1.84x 1078

9die, Kip(AB,) > Ksp(ABy)
HodlE, 5N 8 I Alq e FaE AB, G FHTFA TG |

QU [T, &t 2]
(i) CuS0,4.5H,0

(i) 25°C SIN@™ 15mL 0.1M CaCl, & 20 mL 0.01 M K,Cr0, &9 ¢aie 1 2C,
CaCr0, 9% Kgp = 2.3 xX107%M

(F) SfedereFet FHE I

() NCI; f5® =7 T @2 It FEA

() (i) 72 THPIE T ARER S #AF ALEHR AT I I

() (i) 72 TR e @1 wees=t 32 7 2 Afafevens Rewa s

o 66 L v

Teqs
@) @A TG @R wqe THifFe 7ft fof Glem *R9E T CRARFS ERaT IEE 96 (e
Y FEd e e wies WFded FF FIAOIE (18 R ©feR JedTeFe! 6T |
(2) NCl; P18 19 NCl ST & TI2BIEH 2197 266 age Srafibret o10m F0e 2@ | 58 M2Es
CF@ €3 3257 B @I AT d-orAOE A2 1 d-SHGEE AP N A7 #CF G GRRGE 210 wefiR NCls
9 oo I 7 |
(o) TwlelER (i) W2 @ @S T CuSO, - 5H,0, QT el &, Cu?t 1 f Cut9d *Mrewael ==t
NefEB FANFeRTZ I T 20
FAF (i): @I AAFAE 1 — 2mL T @39 @ ©ite 72- fo7 @B NH,0H T3 @I I FIIhR
Cu(OH), 97 T+ el 3 ©xee~ 38 S A7 TP W& NH,OH B30 (@5 T4 2015 11 el @aet T
PR TS G I AR SoifFfe avifers 231
CuSO0, + NH,OH(¥1§) - Cu(OH), - CuSO4 + (NH,),S0,
TP e ALGTTA

Cu(OH), - CuSO, + (NH,4),SO, + NH,OH — 2[Cu(NH3),]SO, + 8H,0

[ T e (CEbed [(e) (BareusiE I (1)

D)
SR (ii): 9B T T 1 — 2 mL T T3¢t 77 ©Ice IEF @01 BN FERMRIARST @l FAC e
W T FAF FEPTAIRE @F FLTFA A0 | GTe Cult @7 ToifFfs amifee 271
2CuS04(aq) + K4[Fe(CN)gl(aq) — Cu,[Fe(CNg] I +2K,S04(aq)

FECH AV SLTH

() Tm=Ied (ii) W2 @ b &
CaCl, + K,Cr0, — CaCrO, + 2KCl
CaCr0, = Ca®* + Cr0;~
e 7t Ca®* W= g9, S; = 0.1M

Academic Program | HSC’26 17 IS AR (QITST)
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e 7 Ca®* W WRed, V; = 15mL
fSte #itar Ca?* SR =iwed, V, = (15 + 20)mL = 35mL
el a7 Ca?* ORCIR o), S, =2

WMW‘-‘T‘Q@WWE?,
V1S1:VZSZ

.S _V151_15><0.1_0043M
STy o35 T

W, e 5 CroZ~ @i 9@, §; = 0.01 M

it 7 CrO% ~ SR @ied, V; = 20 mL

fSte #it Cro2~ S s oo, V, = (15 + 20)mL = 35mL
e #td Cro2~ SRR 9991@l, S, = ?

IR FTYFRO I BCS SN G,
V181=stz

Lo VS _001x20 o,
2Ty, 35 T

@49 CaCr0, 93 IRWF woiwe

Kip=[Ca”][CrO,”]= 0.043 x 5.7 x 1073 = 2.45 x 10~*
(A3 @R, K, (CaCr0,) = 2.3 x 1072

QRY Kip<Kyp TOAE, ftel (e wgstw=1 2 26 1

9| [, Q. 9]
25°C @32 50°C SI*NI@R AB; U TGS IAGEC 40 @R 60 | MB €9 kg, = 1.8 x 10710
@) Soit wHRE ST W2 5
(}) S Iface g AT wdweEs I 3w AR @w? ]
(*) 50° C S#N@T 100 g AB; GF F=& G 25°C SHANA Aoet FACA 31 AT &I @eiore 261?
9O
(}) AB; 9 Soif¥fere MB-«q Tigre +fafee =F- R I 8
Teds

(F) @ T THIZT GF 8 FF TorE A [ 3 71t ¢ #Afq Teoy w3 o Togd q@WET A0 |
(R) A @< 7 efeefea mid 1 A i woe, K, = [H*][0H"]

{2 Srsiar ifs S woe (391 O ol Ja e #Afva SR g Ja o wrEd st
arafaeae A e a3t St &

H,0 = H* 4+ OH™; AH = +xkJmol~?

oA, SIANIEl i T 1 Heofercas Ao P, Tyl fqares e g e gefae 221 w0
Tl H ¢ OH~ S Swidl I 27 @2 K., @3 [ (08 I3 |

() =R S, SPEE g FAE @S g AR O, 50°C SN@ 100 g AB; R T TINE
25°C SIPII@ S+l 3¢ RIpe! P AT AR T (FeITe 20F | (Felire 7idd e 1w @@ T 26 :
50°C SIANIER:

G,
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W, Sl = 60
g o9, M; = 100g
AERA S, m;, =7

100 m;

100 — m
i, 6000 — 60m; = 100m,
6000
, My = ———
160
oo m1 = 375g
~BRAEE ST, M; —my = (100 — 37.5)g
= 62.59

25°C IR

@,

qIpel, S, = 40

QIACFT ©F, My —mp; = M; —my
= 62.5g

qRI O, m, =7

100m,
Sz i —
M; —m,
100m2
A, 40 =
62.5
40 X 62.5
Amy =—
100
S m, = 25g

- (FAIFT® @ 9 = (m; — m,) = (37.5 — 25)g = 12.5¢

(9) AB; @3 TofZfere MB UF QIFFel A AR ASIFE FICH T AT |

AB; @3 TR B A3t @ B~ ORW RWiNA | SWeE, MB G @ ®Jwd Mt € B~ WFe RWiNiE 1 MB
T AB; (Il T (ARG B~ SR Afwiel I ACoR ©IF N TSR qihe Sl A A T
@32 MB @7 e g9 #ieq | 9die, MB @3 @re! I A |

AB; — A3t 4+ 3B~

MB =Mt +B~

e @fb sifeferera ame Far 2.

AB; foteR #td MB @ @iRpel faef:

MB=M*+B~

S s S

K R[ACH

Ksp(MB) = 1.8 x 10710

A, SxS=18x10"10

A, $S=/1.8x10"10
~S=13416 x 107>
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931, MB 99 7@ @ 0.1 M AB; ffEe a1 =61 Ao aigret fefas
AB; — A3t + 3B~
0.1M  3x0.1M"~
MB = M* + B~
S, S §$1+3x%x0.1
TS,
Ksp(MB) = 1.8 x 10710
A, Sy X (S +0.1x3)=18x10"1°
M, 5?2 +0.35; —1.8x 10710 =0
~S; =6x 10710 [grerey W )

S _ 13416x107°

Qe 5= o = 22360

q, S =22360S

efie, N SR &SI W AT WRGS! 22360 @¢ T (TR | @A, AB; «@F TAZfers MB UF wiRys! g
AR |

81 [, . 2]

A GIER ESEF T = [Ar]3dS4s!t 25° G, SI?N@™ 10mL 4.5 x 1073M A(NO3); &t 1 mL
0.1M KOH 3¢ (@l T4 2l 1 25°C SI2R@rR A(OH); 99 TIRpS! @aa 6.7 x 10731 |
(@) g sl wdawe Fie CE?

() AWy e Rrebes] JITS T (@7

(3)) TR TERFHTTRA ST G (PRGN ey owe As— et It |

() TR G 0O A(OH); W4sre 26q7 T Afifereiy Rusad et

o O L v

Tess

@) W2 SsEar #fifce RGeS SFA (H*)93R JZGHZT (OH ) AT (N T eopag 2ifas
A GO |

(}) LTS 30 — 45°C Sl IR AWE A TAFS JreGiET 2 @7 Jad g s 2
FE | AMRGCE T8 7S (AF T A & AR A Affre «Rie f[feq fawmrreben I7ze =21 3=
femrreibes ze M FACT AT AFEE @ 2 TG TN TG AW T2 A T | ©R AW LT
oy feeisceber Fize 27|

(o) THAER G BTG ([T fevmansl-

A — [Ar]3d34s?

A — 1522522p®3523p°®3d°>4s!

BEREA [T 20 (7l AR, A GNIEER (N6 TERE Ml = 24 1 widie oierfs @i (Cr) |

(FIRRICE 3d SR 36 TEga M | (906 O mae 35 SRR TG (FIC! *CI-

Cr —» [Ar] ia® 4l

1 1 1 1 1 1

(SIS 3d TARBICE 20 ©F (ATF 24 ©F IEFGT A FCACR |
I @iz o6 BN FePR T AT 20 -
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n

1 m s
€20 7 -2 1
+_
3 2 2
ey — -1 1
21 3 2 + -
2
ey = 0 1
_l__
3 2 2
ey3 +1 1
3 2 +3
€4 ™ +2 1
3 2 +2

(BN TR T (AT M AT, @A d BT SCTRG TR WIAACS I PR (PRGN FG

Am A FReET @2 A | g Tritea SfeH g
(R) () 2T =13, A - Cr (CFIfEm)

odle, A(NO3)3 = Cr(NO3)s

ffErs @=@g™ Cr(N03); @ KNO, @3 e wewfbw i
Cr(NO3)3; + 3KOH — Cr(OH); + 3KNO;

fif¥® g7t Cr3* 8 OH~ 9F T e

[Cr3*] @9 ¢=Fea:

G,
Cr(NO3); — Cr3*+ + 3NO;
4.5x 1073M 4.5 x 10-3M
V; = 10mL
S, =4.5% 1073M
V, = (10 + I)mL = 11mL

2
s _ 45X 1073 x 10
ERCE 10 +1
%S, =4.091 x 1073M
[OH™] SIGI= ¢

G,
KOH —» K* + OH~
0.1M 0.1M
V; = 1mL
V, = (1 alx 10)mL = 11mL
S, =?

Vlsl = VzSz

ViS
a’T,Szz%

2
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_1x0.1
T 10+1
=9.091 X 1073M
@39, Cr(OH); = Cr3* + 30H~
o4, Kip[Cr(OH);3] = [Cr3*][OH]?
= 4.091 X 1073 x (9.091 x 1073)3
= 3.0736 X 107°
e IR, Ksp[Cr(OH);] = 6.7 x 1073¢
4ie kgp[Cr(OH);] < Kip[Cr(OH)s] !

oA, Tmi=tFd @ae A(OH); IR Cr(OH); 1458 = |

aTv 2

¢\ [@. Q. 2]

N

NaCl{aq)

T4 P H1a-Q

P —9@ AgCl @3 TRyl @owa 1.7 x 10710

(F) P -3 GIiF FIE 0?

(}) pH F 0 — 14 9T TG AA<G &2

() P i@ Cr~ S¥E Ii@l ey et

() T P € Q M@ AgCl T TSR AR 2 28T Feet IR [ et |

0w 06 £ v

Tews
(F) PR Gl 257 *MEVER I SEFFA p-TA0IE A FCH SR p-JF (1T 6T |
() (I IR HY SRR (AR F@is HergE Aifamses & @0 pH 96T | B HY 97 Ta=@l 1M
¥ (@M 20 pH @F W 0 (AF 9 GR OH™ OF 1@l 1M @F @& 20+ pH @F W9 14 @9 @ 20 216 |
58 @Y @t H 8@ OH~ ¥ SI@ 1M 93 Q¥ 20 A
7 [HY] = 1M T,
pH=-log (1) =0
@I [OH™] = 1 M 2,
pOH = —log (1) =0
pH=14—pOH = 14— 0= 14
12, pH (F% 0 — 14 93 MG ANm A |
() P-~lt@ AgCl 9% @9 (T TR | fI6 P-AAlt@ AgCl €% el Cl- @ @iyl ey w41 2:

44, AgCl 93 Byl = S

AgCl = Ag™ + CI™

S S S

AT, Ko (AgCl) = 1.7 x 10710
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A, S%xS =17%x10"10

A, 8 =+/1.7%x10"1°

5% S =1.3038 X 107
P-AItg Cl~ SICT 9@l, [C17] = S = 1.3038 x 107°

(}) THIE P 8 Q #Ia TRYSIF T A<FT 26TF I ZEN, N AR &M,
Wl AR P-7IItq #Mifce TIg® AgCl U7 @9 (TRITA TEACR, @I ©F @Frel, S = 1.3038 X 107° [(7) 2]
SN, Q A@ 0.1 M NaCl @3cdt @9g® AgCl (& (AT @R 1 0.1 M NaCl @30 Rag® AgCl @3 @=ye!
P-AI@ ST W (I | IR, G TN RETE ToF @t - TATE® 1w AgCl @F e Sesimeas
s{fiel I A 1 =11 SR M WP AMRE ©UF I FAE GR AgCl 97 e g =i wide,
AgCl @ @iyl g 1td | e of siifdfeelta e w1 2,
NaCl » Na* + Cl~

0IM 01M
AgCl = Agt + Cl
S: S: (S, +0.1)
2ENCS, K, (AgCl) = 1.7 x 10710
A, S, x (S 4+0.1)=17x 10710
A, s24 015, —1.7x 1070 =0
A, S, =1.7 x 1072 [ar=etey S ]

Qe 51— 17x107° 17 1
7S 13038x1073 130380  7669.411

gefie, Q G TS P AG GoIF 7669.411 ¢ I (A |

v [¥. @ 9]

- 2 mL03IM -] b 45mL0.06M -
Coomr [T N T
. NO, ] [ 50} ,

25°C SI9NI@R Ba(NO3), 9% Ky, = 4.64 x 1073 ,BaS0, 99 Ky, = 1.08 X 10710

(@) Te T AZGET IHA I A2 5
(%) HF 8 HCl 97 4 @0 OiF <ifore? it i ]
() B AN AR TS AASPIA A 0 o
(%) B AGEe &4 TSI A “ia FE® S0 (TN WHCF=! #ued o7 stifafewers Ruwd s 8

e
(F) 9F2 QYT TG VG I AFE ©OIE TS5 AGE F20GIS I8 6 |
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itaTon 3o | B Rikh
Hse2s shikho

() @ < e [ $@a (KW @, Greies Sig siifite 9o 281 HCl @9 K, @9 T @ @3¢
Gt @35 SiF, =ifoTe | R @ Hel @ el [Rifers 22 1 2=Rgieed ¢ @fReEs g ofe oo
AT IR0 ARgIee o R fvze 2o A (Ho* — 197)
SNEIG! HCl Sqre g5l i< s 38 =01 HF 99 K, 99 T ST I 1 i @0 HF 99 e
78 Hy0+ Al H* 932 F~ W7 @ it fbad 30 =11, 90 O WA IoeT fReT AMd @R HF @31 Reareners
“Afaatiel 478 91 H,0 + HF = H30% + F~ = Q& HF 93a1 SifTe |
() TR B AR SR TS0 21 S03 1 b S0~ @F *Mrewial A[w @R T—
A1) 1- 2 mL TGA QIR A SRS (01 @AY AZCES T34 @l FACT BaS0, 97 AWl WLeTH{ 72
0, A FY HCl @ AgS 27 711 9re 790l S03” Feews Teifgfe fafve 2
e fR[fest: Na,S0,(aq) + Ba(NO;),(aq) — 2NaNOz(aq) + BaSO, 1 (s) (3740)
BaS0,(s) + HCl «» @@dar

FAret-(ii): 9 AAFAE 1 — 2 mL T 739 T FES @01 T EE T3t @I FA0E (7S AMEER
AW GLETHA 2T, A Y HNO; @ T@IAR | T T SO2~ qed oif3fs fafoe 231
AT i@ Na, SO, + (CH;C00),Pb — 2CH3;COONa + PbSO, |

AT LS

PbSO, + HNO, () — &I+ ffewan <6 =
*Rrel-(ii): 9 ARFEE 1 — 2 mlL T @39 @ 9F N FEE @0 BaCl, 97 T3 @9 FA¢1 BaS0, 93
Sl SYETFA AT, A T G SO0F~ WA THATE® e T |
e RfEEms Na, S0, + BaCl, — BaS0, | +2NaCl
AT QLTHA

() TwFT A @ B “Il@ yIfge T4 Aeafos e
Ba(NO3)2 + Naz SO4 — BaSO4 + 2N3N03
fif¥® @2 Baso, 4 wrfeead woes widie, K;,, IM BaSO, 4 @Ire! wepe wdie, Ky, @ (60 @ 27

W@ FYTHFA AT Tl ACE T |

BaSO, = Ba?* + S0%~

fSeites 7t Ba?* WG ww@l, S; = 0.3M

fSite 7t Ba?* WIRCIR @eA, V; = 25mL

teld #ta Ba?* SR Wired, V, = (25 + 45)mL = 70mL
™9 “t3 Ba2* Qed 999@, S, =7

BRI TS 7 20O @ i,

ViSy = VS, o 5y = At = 25X 03
v, 70

R, e & S0Z~ W@ I @, S; = 0.06 M

e 7td S0%~ ST =S, V; = 45mL

fSteE #it SO2~ =FCTE WA, V, = (25 + 45)mL = 70mL

it 7t S0%~ <G <@, S, =?

B FLFAA G ZCS AN @,

= 0.107M
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V,S, = V,S _ VS _45X006 ) 13seM
191 — V292 ¢ V2 70 - Y-
Ki,(BaS0,) = [Ba“][so?; ] =0.107 X 0.0356 = 4.18 X 1073
e AR, K,,(BaS0,) = 1.08 x 10710

@G Kip> Ky , CTEE B #ITaF T3 A 7@ ff&e $43 BaS0,9d SWLgTHA ATTH |

q1 [5. . Q9]

-3
35mL, 6 X 107°M 35mL, 6 X 107°M

CaCl, &9 NaF &3,
25°C eo ("
ST Al T A9

[25°C @ CaF, 9 Kgp = 4.0 x 10711]
@) % foreg 7 S
(}) Fe?* G Fe3* ORLAA 0 (i I JfFe? it et Q
() AR WA e AP A ANFAPR (08 | ©
(}) A 9R B e &3¢t fifde Tace Rt @ieT Sseest e e ifdfsei R wa@t) 8
Tess
(F) 0 T qFiAe A A O (@I ¥V WG AL FREICHHES A SAF (6- 10)% 29T =ifees
T @1 |

(}) A @R (Fe?t) @3 fows 1  ff sz »midf arel 12ee @ifie 231 @ #[0eld S@ aaeld Ce
T AL YT 0, A O TS T A (Fed w4 (Fed) sifqere =71

2Fe* + %02 +2H* - 2Fe3* + H,0

TR (e 7 wEe e 26w «fs 0, A wifFe =W A G Fe?t @3 $EM Fedt wweR g
SRR

() A ITaF SR ARG 28 Cl™ 1 & Cl- SR =S ARF ANSATR (AT =L

T Qe FES (01 FFeTera FEGE6 799l @t e PO (RIRIR0 AW GYgTR 2y, A FY HNO; B3
58 NH,OH -9 7720 IR 1 [ T3eel Cl~ (GFIHR) e 7 E4f3fs fafee 3@

AR f&fet: NaCl(aq) + AgNO3(aq) — NaNO3(aq) + AgCl(s) | [Tl S1€se1]

AgCl + 2NH,OH(aq) - [Ag(NH3),]Cl [@3ar] +2H,0

(}) THHFT A € B “itad B39 ffare e seafos [

CaCl, + 2NaF — 2NaCl + CaF,

CaF, = Ca%t + 2F~

iR =t Ca?* SIS Ta9@l, S; = 6 X 1073M

ot 7t Ca?* oG We, V; = 35mL

T #Ita Ca2t AR 9o, V, = (35 4 35)mL = 70mL

™ At Ca2t AREF 9@, S, =2
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QI FTIRE 9 20O AN & El,

V;S; 35X6%x1073
vV, 70

V151 = stz o SZ = =3X 10_3M

e,

e 7t F~ o 9991, S, = 6 x 1073M

St 7 F~ Sie @ied, V; = 35mL

fSte #it F~ @IRes ©iwed, V, = (35 4 35)mL = 70mL
™ “It7 F~ S99, S, =2

BT FLFA e ZCS AN @,
V;S; =V,S, = S —Vlsl—35X6X1O_3M—3><10‘3M
11_22"2_V2_ 40 -

= ki, (CaF,) = [Ca**][F~]*=2.7x 1078
Meq Ag, K (CaF,) =4 x 10711
@R Kip > Ko, oA, A € B #AAR @Il (iE® F9¢T CaF, 9 WLCHFA 70 |

" [ . x9]
1 225°C [ .
L. 25mL0.03M - L. 15mL0.02M |
- NaClERT - [ el

AgCl 99 Ksp = 1.8 X 10710

() IR-FNF SFATLIOR IS F©? >
(¥) FeCl, 97 RS FeCl; S Q&R &7 3
(o) THITPE ‘A’ AT BT TG *GP AIrH it S | ©
() TRIEE ‘A’ 8 ‘B’ AAItad a1 fifdfe Fata T4t oo 207 fFa1 wigred foq A A5k 91 8

Teqs

(F) IR IMF STHACHR I 780 — 106nm |

(}) FeCl, € FeCl; @ Fe -a% GIF9 A2 JAGE +2 8 +3 | TS (@ WA @I 1 Fe2t ©eo% Fe3t @q
I DTS (¥ RS W (=B | T SRS TG (OIS e Fe? o1 Fe3 -7 e & fago
2F | SR (AR @M = | T FeCl, WA FeCly -q3 JN@IG! €3 i@ #I1t3 | SRF TG @
WA € FoAIRE WAE (ol SC2FF F 2| T FeCl, ST FeCly-9F % S FoA% I (I |

() T A ST TR ARAG 24 - Cl-

Cl~ SRR eI A

(BBBTE 2- 1 mL Cl~ SR (@I ACF @19 [ ©Ite FEF (61 AgNO; &9 (@15 FAC AgCl @F AWl
TYITH 28 | & qY5TFA g HNO; @ S®Ia $8 NH,OH T (&2 GIar 27 |
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Cl~ + AgNO; — AgCl | +NO3

AW TLGTF
AgCl + NH,OH — [Ag(NH3),]Cl + H,0

EECiE]

93 3w W@ Cl- SRES *resad 40 27|
(}) Tw7tF< A @ B i@ fufers sawat weafow i
NaCl + AgNO3 — AgCl + NaNO3
AgCl(aq) = Ag*(aq) + Cl~(aq)
St 7t €1~ ST <@, S; = 0.03M
St 7t €1~ SRR =ired, V; = 25mL
St 7t Cl~ == ©wed, V, = (25 + 15)mL = 40mL
™ “t7 Cl~ SR 9ol S, =2

TR A 7 70O S Wi,
V.S, 25 x0.03
V151 = VzSz o 52 = = M = 0.01875M
v, 40

w4, fees 7 Agt SRR g99@l, S; = 0.02M

it 7 Ag* SIRCIR @ied, V; = 15mL

teg #ita Ag™ SR @ied, V, = (25 + 15)mL = 40mL
e #it8 Ag™ SICTE T eal, S, =2

FAET G I 2SS T,
V.S, 15 x 0.02
V15'1 = VzSz o SZ = = M=75%x 10_3M
v, 40

= ki, (AgCl) = [Ag'][CI'] = 7.5 X 107> X 0.01875 = 1.4 X 10~*
e AR, Ksp(AgCl) = 1.8 x 10710
@ATL Kip> Ko, O, A @ B AItad @39 WiE® S0 AgCl @F WHeTH! 7T

Y [B%. . ]

50 mL 30 X 10° M 60 mL

MN; 9T PQ, &

“1a-3 Ala-

MQ, G TS @oIel 4.5 X 10°
<) ot 399 it >
<) IR TRAHRE AT F? ]
) AG-> qF G4 @ A M,N,; 99 QTS @aFe A Fet ©
) SR AN RS @309 9@ FHATF I A S 8 R TR AAF G997 936 &S F701 MQ, 9 wgr=t
ATR? 8
Texs
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(@) RS IF FEF AW YG 9L 1 o7 R 9P TF [ GIZATO @A BERA G0 SRAIDIETA
SN AR S AFTCA T B FHAR B T

() CO, 97 WPFS THEIAT | AT @F W& AT TSH C-0 IHCTA AG AN | 2 TS G CHTACBI
TS W 71 CRCA (o AfwFes o 1 @fb (@ cArnfafs emT wea 7w S e
(7)) T ST,

M,N; 4% @ISl = 3.0 X 10° M; 4, M,N; @F @Epel, S

A@-> 9 M,N, &6 Faeet feaifers =3

M,N; = 2M3* + 3N2~

S 25 3S

~ BIrSl @Fe, Kgp = [M3*]2 x [N27]3

= (25)% x (35)3

= 45% x 2753

= 108S°

=108 X (3.0 x 1073)°

= 2624 x 10711
TOYd, M,N, a7 IS 29T 2.624 X 10" mol’ L~

(]) MQ, 9T TLTH 2[TIF & *Rfid M>* 8 Q &re |
@R, ST ATAT M,N; @I M,N, fdses [eaifers =3,
M;N; = 2M3* + 3N?
M,N; 4% QI5Sl 3 X 10° M 2,
M SR 9@l [M3+] =2 x 3 x 1073M = 6 x 1073M
G, S 8 { T ANEF TR WK Fawe sifafee @mes = 50ml + 60mL = 110mL
- e M @iRieEe g
UH[QR
ST ofita M> SR,
U@, S; =6 X 10 M
e, V; = 50ml
e @red, v, = 110mL
See g, s, = 2
_Sih

T

_ 6X107° X 50

110
= 2.72 X 1073M

I,

3T HAtEd PQ, &t PQ, fmanest fRafere =7,
PQ, = P2t +2Q~

i€, PQ, €¥ WISl x M
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s Q7 IS 99NI@l, [Q7] = 2x M
Qe e Q SCE TeIwIEl,
GRIICH
QT g Q™ WG
Elililtﬂ,51=2XM
A \9;], V1 = 60m1
e @red, v, = 110 mL
ﬁll'fC‘T W@T, SZ = ?

s

2= v,
2% X 60
Sz =
110
12

=—xM
11

G3F, TmioEe “iaad ffEre Fa-

M,N, 8 PQ, €3 fatet weafos [fewat

M,N; + 3PQ, —» 2MQ; + 3PN

Teofy MQ, fTsacst aafTe 23,

MQ; = M3t +3Q

. MQ, ¥ Iyl warwe, K= [M3+][Q3]3

3

12
45%x1078=272x%x1073 (ﬁx)

45%x10"8x113
2.72x1073x123

s x=0.023 M
R, A@-2 @ PQ, W IAN@! 0,023M UF (A 212 Wt MQ, U WHSTH| AT |

A, x3 =

[T. @ 2%]
10% (moL Y 102 mol L jimiiioﬁi‘
AICL, T BRT NaOH 49 3T
() AIFIE &I 12 3
() Cr(24) 9% IEET {07 ey a2 2
() A 2NEF AR TS BT T IR | °
(}) A 9 B 2Ita9 e At Al(OH), Si€s8 2 fo a7 sfafoseia R <@t 8

Teqs
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(F) @ @ A Afaer WifTe A FE @I FAES TR pH IF M @I ARRET 280 T o AR
B39 A |

() Cr @7 ZERET RV - Cr (24) = 1522522p®3523p°3d44s? [aF© SEf oA 2Ewga [y

Cr (24) = 15225%2p%3s? - 3p©3d°4st [eF® TEfome BTG ]

d @3 BEHEA F T 10, WL 3" ; @A G el () A wdepef 2w o7 ffoNerer @ =
d SRR 3d° [ 3d"] TEEA [ROmit i ffge q3 fBfene fvg 3d* wdsder (3d°) =eorst 1 51
3G N AP O FBfoniere 8 231 o1 BfoRiere! OetTa @10w Cr @ 4s® (AF 1 51 3w 3d° A
TR 3d° 3EE U a0 FfoRet 231 [d a=f<9Ee Fe 46 IEE 9Re 0 A @3 FI Cr 9
3G e IfewTe “faefFe =3

() THFT A SI@F A (AlCL,) Gy,
S =10 mol L
Twl?Fa A “i@d s (Alcl,) et fRanfers 23
AlCl; = AIP* + 3CI™
QI @TF, K, = [A13*] x [C1]3
= § % (35)3
=275*
=27 x (1073)*
=27 x 10712
O, A @S T el @4Fe 27 x 1072 mol* L™

(]) Al(OH), 9T O fAEeE:

Al(OH); = AIP* 4+ 30H"

R @lFe, Ky, = [ART][OH]

M Kip @ T Ky (A TG 27 O Al(OH) 5 @0 S¢S 20T |

G, A 8 B “Itad B fieet Feafoe ffe:
AICl; + 3NaOH — Al(OH); + 3NaCl
fftet Al> SR ge

QT

AICI; @ Al @9

qa@l, S; = 1073 molL™!

9IS, V,; = 150mL

fStes @ired, v, = (150 + 100) mL
= 250mL

fSieel g, s, = 2

oIl e,
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Vi§; = V,5,
s = ViS; 150 x 1077
Ty, T 250

= 6 X 10 *molL™!
s, e A SEs 999@l 6 x 10 *molL!

St OH™ =FCTR Tl
oIl e,

QT

NaOH @3t OH I3 Wil
S; = 1072 molL™!

oIS, V; = 100 mL
fTe \red, V, = 250 mL
e g9, s, = 2

- Fitet OH™ =¥ = =i@l, [OH] = 4 X 10~3molL!

« Al(OH),, @3 WA warwe, K;, = [AI3][OH]®
=6x%x10"%x (4 x 1073)3
=3.84x 10711

M 25°C SIAN@R Al(OH); €9 @IRrel @ofFed, K, = 1.9 x 10733

oo @ 1 Odle, Kip> Kgp
TeAle, famel (2t Al(OH), SI¥sfHFe 2 |

1 [, . Y]
@TAfdat % !

K1

KCl 97 500g AgCl
250g 5T BT = BET

HIATST (/1003 HIAE)

32[! P20

j AT B-ATg
BN (°C) —»

(F) pH b
() ~ifRe AT @IF (AT T pH (T Lol T4 A2 ]
() A AT TIEATE 50°C AN (AT 25°C SR Aee] I F© AN KCl 7 @=ifore 12 °
(%) A IS BT B AR B (@ FICE AgCl AR @Il FH W6 77 Taeaa Avw Lo we 8

Teds
(F) @I 1Y TR LGS AR (H) R @i Yol A @ Gaeed pH I |
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() = aREE edwa 1071 98 T (AP So fofed wifam (Fe1 IR IR pH 1R F1 TR 1 G (FCE
pH G 371 10" (/TP ‘14' 2@ | S ~Afq ARMTT welwet (AF 0- 14’ (FER FCG6E pH (Fa1 Cofd T4 27 |
() =R i, SeNEE SRS T @ eE gE-JE W0 1 SHitiEE SENIaR el e ARISR
@efom AT 2ERCR |

Tl @Eb@APIE, 50°C M@ KCl 97 BRrSl 60g/100g WREF €R 25°C S#N@R KCl 97 @iFpet
40g/100g @IS |

(RS TR, KCl @_09% ©F = 250 g

50°C SN B30 TR OF w,g T,

]dg ©g X100
O, S50 = maz:?w
3, 60 = % (50°C SI*I@T TEFS! S = 60)
—Wi

i, 15,000 — 60w, = 100w,

1, 160w, = 15,000

~w; =93.75g

. WA O = (250 — 93.75)g
= 156.25¢g

A IT@F KC| TR 50°C O#NI@! (AF 25°C SHN@R Aroet F0, T ©F TS (156.25g) A 58
TR o “fafes 231 T fFg 2w KCl @ifrs =61 «f¥, 25°C SIoM@R @3 @& OF w, g

_ W, x100

~ BRYSl, Sy =
156.25

W, X100

0, 40 = 156.25

40%156.25
A, w, = 100

= 62.5g
~ KCl (@17® 23 = (w; — w,)g = (93.75 — 62.50)g

=31.25¢
(}) B ~Ilta9 G0 A AgCl GF 31™& T A ACGT @9 9 KCl @99 @17 FHCT AgCl @ @yl Z AT |
O3 R4 06 it w40 2E-
(i) AgCl 2T FE@Iy 139 1 AgCl @9 T[S TR @aed e s Ayg qve 23
AgCl(s) s Ag*(aq) + CI7(@Qq) wovrererenes (1)
(i) AgCl 9= @Rre @, K, = [Ag*] x [Cl7] @6 W8 Tzeom K, 97 W 21 Fieeg, b fme
SN Agt 8 Cl™ SR (A I@E @ewa [Agt] x [C17] &l &3 |
(iif) @AM, Ag* @ Cl~ SR TG (I QF(OF G GG N I ST AARAGH A M =GR QoA
MG, T K, @7 139 W19 <T@ Areea 71
(iv) <=1 TF, AgCl 9 F[® T FAATT I Ol ST KCl @9 T 26T @9 T T g
SIS (C17) CTR =iy i AT |
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(v) =-*iceferaieas NS P, K, @9 T4 57 A< ey oy wifamiel ¢l ereea s Ag* saes et
TS @ AgCl T TR, I WLFH A 839 (AF 74T [ 1 @9 T AgCl @ @Iyl F AR |

(vi) @2 THIR 1 T2 ALY I TF IE ofsafeide 27 @ae TG AMRBT Agt WREF (N IN@t
Cl™ I SCASF O N R AR Ag T GRS (IS Il AgCl OF QIrerd I 27 1AM AgCl 9T T
T KCl @F 208 AgNO, OF T &3¢t (ol T4 TF, ©F GO FASAAR (Ag*) @O AgCl 9F (=<
QIgyel AT A

ToYd, A At BICF B AGd @0 Q@19 S AgCl FI<CNT el T AR |

Y [, @t *¥]
e Swmivefofer Aef¥B otae e wies

0.5M 0.1M
50 mL 50 mL
POAT BIT XY A9 79

-5 HIa- 2

[PY, 99K, =185 10°%]

[PY, @ K, = 1.85° x 1078]

(@) wER R &5 K, 92

() pH (F41 0 (AT 14 9F TG AAG @7

() 37 8 T “E fde 7= p** 97 T fefy e

() 57 8 T “Ataw e Py, WsHre =9 & 17 siifdfeweis R st

o 6 £ v

Teds

(@) a3 e SremaEr afs ohR T aact $24Fs @ 9w (E YR @ o [Raifae 4w s
@ qEe e 3 @0 291 o K, 2 gt S 22

(}) @I TR H ARG (IR I1@id Aelere Aoilfawscs & @aeed pH 6 | G0 H' @F T991dl 1M 99
@& 20 pH 97 W 0 (AF FT €32 OH 9F 9@ 1M @ @ 2@ pH @3 M9 14 97 @ 20 AR 1 58
=Y &9l H' '@ OH UF I9@l 1 M «F & 20 At =1

B30 [H] = 1M 26,

pH=-log (1) =0

B3l [OH] = IM (A,

pOH = -log (1)=0

~pH = 14 pOH = 14-0 = 14

2, pH (T 0 - 14 9 NG A7 ACH |

(o) TwI*CF SR 2@ 0.5M 50mL PQ UF @I G3R 7R 7IG@ 0.1M 50mL XY €3 &I (WA 2 | T&F @<l
fifere 9 p** @7 Tw@l fefy v
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[RCERSITH
p”" ®RCIF TFNEl, M; = 0.5 M
SlIE \'9;], V; = 50mL

p”" @R SIS, V, = (50 + 50) mL = 100mL; TTN@l, M, =?
QN we,
M1V1 = M2V2
M; Vy
s M, =
2 VZ

~ 0.5x50

100

= 0.25M

O, ST 8 7 itad fE® @9ed p?* @« qNEl 0.25 M|

() TalHitEE > @ 3R AER TIRR W FeHioe [ =e-
PQ + XY — PY, +X,Q

9" 2re #ifE, e p** ST wwNE = 0.25 M; ¥, e Y Swes wewia, = S,
G,

AQ-2 G Y SHCAR T, S, = 0.1 M

e, V, = 50mL

fSitd @res, v, = 100 mL

. el gesiay, s, = 2

I i,

SiVi =85,V

e, 0.1 x50 =S, x 100

0.1x50
A, 82 = 100

= 0.05 M
- e y* SRes g_ @l 0,05 M 9%, PY, @9 SRS Reare fWEwnch:
PY, = P2t +2Y~
e e,
Kip = [P?*] x [Y~]?

= 0.25 x (0.05)?

=6.25x 107*
(MeT BE; PY, 99 Ky = 1.85 X 10°

S S, (TR TR ST BRI W (K ) QIO GO T (Kp,) A (BT (@ 20 @9 @islee
EIGH

(RE, Kip > Kgp; TORE, ST 8 T ANG et PY,-q7 qTFA AT |
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391 [3F. Q. Y]
Cu(OH), 97 Kgp = 1.0 x 10716

(F) 5% TFEW I IEA?

(}) TETHAT &0 AW IPAE ACE F- JIY!

(o) TRiAET ST Cu(OH), 9T Bt AT Tt

(%) A ¢ B 97 &34 fite a3t RiEe Faea wysee sjf3e e sifafewerns Rurad st

o 66 L v

Tews

(F) 9B% AN 20T iz Fjfme Sesiim sifade Fare el |

(}) IR SoAfRfore Ay JEF SIEd qH | T AWE I, 0F 8 W 48 71 O3 AW T A Al
SIS TR AFAS A T TS (@67 A ACF6 99 N e FIIAIR IF A | qTo AW VGFS
QY @ 2@ AR I AFCSAR F#A%fore T9 (@I QRIGE T R qd ILARE 7 =7 1 | T
AWy B AN 40F ST T2 AF |

() e =R,

Cu(OH), €% Bl &, K= 1.0 X 107

44, Cu(OH),-493 @S = §

Cu(OH), T Baet et fReafere 2w
Cu(OH), = Cu?* + 20H~

S S 28

= Ksp = [Cu?*] x [OHT]? = S x (25)% = 483

1
g _(Ksp) (10X 10716\3
ST \a ) 4

=2.924 x 107M
=~ Cu(OH), 9% TRF = 2,924 x 10 @IS = 2924 X 10°

() THHE A € B @R w3 fifEre T weafbs
fafeafS =@ T : CuS0, + 2NaOH — Cu(OH);, + Na,S0,
M iR,

CuSO, @ @, M = 6 X 107* M

[R—"

W=

e, V, = 100mL

NaOH %R0 T1@l, M, = 0.01 M
e, V, = 80 mL

«f4, it cuso, 99 T9N@ M, @R
NaOH @3 1@l M, |
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T{Ted SReS, V = 100 + 80 = 180 ml
CuSO, BT CFeq,

Ml V1 =M3 X V

A, My = =3.33x 107*M
\"% 180

= [CuS0,] = [Cu?*] = 3.33 x 107*M
99, NaOH &0l e,
M2V2 = M4_ X V

_ M,V, _ 0.01x80
N, My = vV 180
= 4.44x 1073M
~ [NaOH] = [OH] = 4.44 x 1073M
949, Cu(OH), @3 @reH f&fl: Cu(OH), = Cu* - +20H-

R @lFw, Ky, = [Cu?t] x [OH™]?
=3.33x 107% x (4.44 x 1073)2

=6.58%x 107°

M ®®, Cu(OH), 99 K, = 1.0 x 10716

@Y, Kip> Ksp; TOAR, A 932 B @39 760 @Pq {&® ST CuOH), 99 LgTH e |

V, _ 6x107%x100

381 [>. . 2]

M(OH),
60 mL
0.03M

Ksp[M;(S04)5] = 1.75 x 1071

@) 3ifer sice qE?

(2) @ TR LTS G A |

() TIAET AT OH~ OF Tl g/L GFC N1 ¢ |

(%) TIoey fE® a0t YU Ao 2 sifdfewei fuad st |

o 6 Xr v

Tess

(@) S @R Reggels e 2 [fen was teda =it wal [few qeefa sreeg = 346 |
() T PACI ARISTITO! 2T

i, @F 79[ Fhosg AAAS (AF AR IS A AW |

ii. SR BRI AT TS 7 A AW e e 27

iii, ¥ *FeR 55" 27 71 IR 50, O R[S @R ARRA I AN |

iv. Rg I IRRCER T G967 I =W IR G MR IO FC AT |
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() TmisiEa A TE® M(OH),

¢ed aig, M(OH), 93 9@l 0.03 M
M(OH), e [iifere =3

M(OH); = M3* + 30H"

0.03 3 X 0.03 = 0.09M
qffe GQ0et OH ~SIFC S9@l = 0.09 molL”

OH™ @3 & W9 ©a = 16 + 1 = 17 gmol”
o

W — 0.09Lm01 — 0.09m01><£7gm01

TOYT, TWIAE A T OH O Tl 1.53gL !

(%) @3 7o e a0 weeibe [iwfs 2ze-

2M(OH)3 + 3M,S0, — M,(S0,); + 6M'OH

e <4, e M(OH)3'€ M5S0, -4F 9@l JAGEC S, € S, | W&o STee = 60+50 = 110mL

M(OH); fif&re maeas ¢wea,

= 1.53gL™!

60 X 0.03 = §; X 110

g 00x003
o110

~ M(OH)3; = [M3*] = 0.016M
iar, s M,(50,), @ateE ¢F e,
0.04 X 50 = S, X 110
5= 20
~S, =0.018 M
wdie, [SOF] = 3 x [M2(S04)3]
=3 X 0.018 = 0.054 M
QYT M,(S0,); st faifers =2 M, (S0,); = 2M3+ + 3503~
e wlwe, Ky, = [M3*]2 x [S0, 27]°
= (0.016) > x (0.054) > = 4.03 x 10°

(ST AR, M,(S0,); 99 Kgp= 1.75 x 107" |

C]CQQ Kip > Ksp

oAl TRy &S FeceT SQeTHl 70Cd |

Ncal @ Q. 3]
40 mL 6x 1072 ) =102 X= IR
40 mL 6= 10~ M mm){iﬁﬁ}g M \mﬁé_m qﬁﬂ?

Y ="5ITYd 95 (415
2T TR *Ar |

ATa- > ATT- 2

AY, 97 TSl &IF K, = 4.8 X 1077
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@) WS afEes 7 N
(%) PH, S0 NH, S8 FI4st; @ F1ae [t Fet 3
() TRITEFT AM@-d @R -3 @F S B0t B AR @t A I | ©

(]) TR AG-d @R AG-] GF I FfE® F9 AY, 97 ALTHA 2fuq 57 aififoreig [Rums st 8

Tess

(@) o Ees O GaeTa IS A Faw Ay AeTHS A TS AWy SAMTLCS Sl A7 ol (At
T @ AR AT FE |

() FTFTS (@I @R FRI OF QIR (FER AFAGT 05 T4 ©7F (99 F 1 (F@W @ 7797
BTG 9y (@ (T TREE TR @0 FERG (EG Wi FACS A GIR G ©IF FF e Fe e |

NH, @ PH, T®% (18 9 92 G (T 1] T& (NG ZETRGT I FC | NH; (@0 (@i #=wg N
(ABEITECTR). 7 WHIE PH; @R (F@I -G P (FAFART) 99 (50 (@B ©I2 QoS OItd N 7 TG
TTg P 97 (5@ @1 @ IR0 NH, Qo 72052 Sl T 3EFE (S8 Wi 63 PH; T QoI ©Ig 1
[EGISESITEREI

(o) Twies Ao “I@-y ¢ A@-3 a3 FerReae @aed B S weal s

(e Wity e i A,B, 9F TN@l, My = 6 X 107 M

ot 7t AsB, -4F WA, V; = 40 mL

9, Seeld 29 AB, 9F T9@l M, = ?

Stes @ire, v, = 40 + 80 = 120mL

Weh iR,
M; = 6X 1072M
V; = 40mL
Qe &,
M1V1 = M2V2

M.V
Mz — 1v1

v,

_6><10‘2x40_002M
B 120 -

o3, e 719 A,B, 99 I99@! 0.02 M. 949, A,B, &z Rafers =3
A;B, = 3A%" +2B3~
adie, 0.02MA3B, = 2 X 0.02MB3~ @iF
= 0.04 MB3~ 939
-, T{teld B- SICTE SNIE@ 0.04 M|

(@) @ 72t ffEre s fmre R wefbs -
A3B2 + XY g AYZ + X3B
(TS BT, AY, 99 WG] Gelz,

Academic Program | HSC’26 38 QTS FAT (FITSN)




ACADEMIC
PROGRAM
5o 36 | B
CLASS 11

Ksp =4.8%x1077
NG 34, PRt AsB, @ TN@ S, M 93
XY 93 9991@ S, M |
fSteg @iree = 40 + 80
=120 mL
"' (ACF A2, [AsB,] = S, = 0.02 M
(@AY, 3[A;B,] = [A”]

~ [A*] =3 % 002 M =0.06 M

XY B CF,
80x6x1073=S5,x%x120

80x6x1073
aTv SZ =
120

% S, = 0.004 M
@R, [XY] = [Y]

~ [Y] = 0.004M

Q<q, AY, FF@ce [R@ifers =3 AY, = A%+ 4 2Y~
SR @, Ky, = [A2F] % [V]?

=0.06 x (0.004)°

=9.6x 10"
@ARY, Kip > Kgp; TR, AY, 9T FALGTFA 28T |
. [@. . 23]
30 mL
0.01 M
AgCl
- S

K.(AgCh =17 = 107"
K, (AgCl) = 1.7 x 1071°

(F) AL F? )

() PCl; 93> FBF AR @ — [ IR ]

(*) TR TR AT A ASH AT ANSANR 12 | ©

() TRt B0 0.1M HCl @7 TG QIS QAFER @I #Affqeq 9603 fot- f[eswd e 8

Teas

(¥) AR BRIt @ @I SIS @ ARTE *feoTi TEahe (K A4S AZI T AT
TR ZI712 2 SRRGTE |
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EI!I35|E$I EC | o SNIKNO

(%) SEF <[R9 IECO [P (FA ~[NGH F41(28Z T2 WG FEFG AFCE | PCLy @F CFC@ P 97 FIA1R8E
a7 S5 3G 56 ¢l AT S IEFGETT AL IF W0 TR | T (@G IERG A T 106 (8 @
G @) 1 o2 @ft @B TEF TR @M (TR ARG FLQRZ B A6 @ ZEFE A) |

(o) TasitE AgCl B9 (AT 2QCR | AgCl F Reemet F7 A2, AgCl = Ag* + CI-

QT SR T 7R Cl™ 1 A Cl™ SIes * el » @R 2

Cl S *FAepiat [0

BBBTE 2-1 mL Cl~ S (@1 FRR @30 N ©its IRE Fi6I AgNO, &9 (@l FA¢ AgCl @7 FAm

TYTHA AT | & GHTH! Y HNO, ¢ S@Iard 8 NH,0H T F2(&2 T3y 27 |
Cl~ + AgNO; — AgCl | +NO3
AT QLT
AgCl + NH,OH — [Ag(NH3),]Cl + H,0
I

@3 3w W Ol SR *Aresdd F 2 |

(F) AgCl B 0.1M HCl T3 @19 FACT ANARAAR &SI AgCl @ TIpe! I AT |
«fq, @3 TS TR S, molL”

AgCl = Ag* + CI”

S, S, S,

T Ag" ARCTR Tl S, @2 FAARCTR ASIE €]~ SAFCAF T@l 0.1 + Sy |
ol i @9 Ky, = [Agt] x [C17] =S5 X (0.1+S;)

a4wCs, S; x (0.1+S;) =1.7x 10710

~ 824018, —1.7x10710 =0

%S =17%x10"°M

dfie AT oI I AgCl @ TS FH ¢ 1.7 x 107°M  molL " TR |

TRE, Qs @i, e Seman apel eaweEE W9 Wi iR sema 9eifikfee Aae wRret o

oSS AFE |
391 [G1, G, 3]

GERDSY

28°C
130¢ H,0 SHETAT 32°C X7
& 74T R Xy g
TA
S =g BT 29 BT 0 = 7T

(XZ @3 Ksp = 4 x 1071 mol*L™?)
[28°C @R 32°C OIFNI@R XY FR0F Qe IAEE 35 @2 45]
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AsaBts

IS I | £

(@) FeiEfA oY I

(¥) AT FIER T FAA 2 A A 2/ A @2

() T2 TINF TS FA0e F ~AfFe wfSfie w7 @It FH0S TI—ANT I

() 0.01M XY &9, © 72 I QA A JA XZ-9F AR @I Afzaeq JR 62 stifafes e ats

Tewe

(@) ToxR IR Ridar 749 Y [iEwR @0 g3k ~Pole [iETR @0 96 28 949 612 99 e

RIS

(/) @35 Tox fafeam: A+ B=C+D

ﬁwﬁ [C][P]
RS [G R Q] < 7Kc=m

35 A2 Sream AT (K, A K,)-a3 N W2 1 Apeaced I SEiN 9 4 7S A 91w
TG T S T 2 A W 9 el w4 we w0 @ K = S = g e
faferat oot 2re 201 o AR ©f T899 701 @9, K, 9F T o1 208 20T [faaeaa @i si =5
20O (I TN AR TG 7 1 &AL K A K- a9 T TN 20 A 1

Ke'® Kp-a9 9 <) 20 20 TG SLAWILZA 1@l 6 @I 519 %) 208 20 1 B9 K = —b = 0|

o
]
©
8

~lAlB]
feg
AITBR B¢ FG 77 | Gfie 7 TeAm fKfmns weirefae 26 =1 iR FWER W %5 208 AT 71 1
(<) SR ST,

28°C SIN@R XY FRCR @yl 35 1 Gefie,
100 g QRGP & R = 35¢

- 130 g TICE BY W= 22
ORIR, S 9 @(,28°C SIPNI@AN &Y TR 45.5 g UIR &IV QIR = (45.5 +130) g = 175.5 g |

«f,

X MR GINF G FAO O[S x g AT @ M 1 O, TCIA ARNA = (45.5 + X) g covvvvvne (i)
QAR ARSI = (175.5 + x) g

Twl7F SR, 32°C SIPMI@R XY FICR ATl 45 |

widie, 145 g B ¥R AR = 45 g

g = 45.5

s~ (1755 + x) g @A & AFE = —%X(IIZHX)
(i) 2 2C© A3,
45 x (175.5 + x)
145
<1, 7897.5 + 45x = 6597.5 + 145x

M, 145x — .45x = 7897.5 — 6597.5
<1,100x = 1300
ql,x = 13g

OAR, R TR QINF FH]S FACO GMOAS 13g XY T (A% FACS A |
(/) 4«4, © T T XZ 99 TS = S molL™”

=455+ x
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XZ — X2+ +72-
SS
Ksp = [X2+][ZZ_]
4x 10711 =Sx S =52
S=+4x10"11 = 6.32 x 107M
R, 0.01 M, XY &3¢t XZ 99 @l S'M
XZ — X%t + 72
S’ 4+ 0.01S’
S'2 = [X?*][2?"] = S’(S' + 0.01) = S'? + 0.01S
~4x 10711 =0.015’
S™2 =4x10"°M
eI, 0.01M XY B0 XZ A QG AN 2ORH Sl B A0S |

Sl [O1. Q1. 3]
v AgCO;
: g7 =[F
AT 7ET
A A A A
3T AT 3z AT

Zn(OH),, Al(OH); €3 Ag,CO; UF Ky, IAGEW 3.0 X 10717 8 3.0x 10734 @R 8.5x 10712

3. FEd Rared 39 K, 12 >
<, O SRR 2R <itie wAfemiw N5 FE— it IR ]
o, e AT Ag” SRR Tl A7 St °
. > MR @G B NHCI 99 SAf¥fore NH,0H &% a1 T (@I QR0 @i Syse 37 [[uswe sear
8
Tews
@) dfs o Tei T THfFge (@FM F@a (e TMYE @ ool [REifers a<xgn A4E, i @ Fawd
e &3 @

() 2AFRET WITe W9re '0' @R 'H' SNIH SfeeyereFeld ALHT T CECAR B =1 T HAHA
IR FRTAC {6 | AL A6CS Pt G6 WIH T | FCA TIRAF (CH;COOH), B = Al 2R wifsrees
AR OB ACE | [FG, IPRYSF CH,COOH TIAF HIFA 74 & 2T ¢ e ws Lofd =,
(CH;COOH),, uf 961 BT wifsTe ©xe o9yl &li® 2 @i<fie o= O =7 | (-
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oF  — g~ o

CH;—C c—CH;

N\

o+ —Hg¥---- 0O%

H™ —0F

\// K\// S

() I F4, TwI%E 272 ATE Ag,CO; 9T TGSl Smol/L
Ag,C0, «7 fRrzres fafewa:
Ag>C03(aq) = 2A80q) + €05~ (D
Ag 99 9991@ [Ag’] = 2Smol/L
CO%~ 93 T91@! [CO3™] = Smol/L

« TIrel wawe Ko, = [Ag*]? - [CO37] = (25)% x S = 4S3
ql, 45° = Ksp  [Cwl?F @A, Ksp = 8.5 x 10717

3[8.5%x10712
qq,8 = / "

A, S =1.285% x 10~*mol/L

eAle, QL #@ Ag” SRR T@l 25 = 2 x 1: 285 x 10~* mol/L = 2.57 X 10~*mol/L

() THIPFT SR 2ITGF Zn™" @3 Al SR 0 Alt ST Sl e 207 |

IR S, (I T A RCAE AT @elFe I O RGO @A Aoy FAC O (12 76 73l

Tysfre 21 Sfafie wmeea NHCI @7 $f3fers NH,0H 97 i faaaeet [fem s
APt + 3NH,OH — AI(OH); | +3NH}
Zn?* + NH,OH — 2Zn(OH), | +2NH}

Al(OH); 9% BIIeR @iFe, Ky, = 3.0 x 10734

Zn(OH), 9% TRISIF @fFe, Ko, = 3 x 10717

dfie AI(OH)3;9F Ksp @9 W4 Zn(OH), €9 Ksp @3 W« S O@F F&| o2 s FAR A
Al(OH); 93 S QOTHETE W Y7 RS ©IF WG LABCER WA oy B TS 20 1

NH,CI €3 S#f¥fete NHOH 93 REASEa 7 Qi &St g A |

NH,OH = NH, *+ OH™

NH-Cl — NH, *+Cl,

I GRS @ AN SN OH ~ A AR oIk A A @ F@ AIOH), 7o IE TRIOI AT
fo@s 0 LS T | AFWE Zn(OH), 97 TSI @eFe] QPR ([ Re AN »f<iel OH @3
e faferat e @« 2re ap TNy e

T AP @32 Zn® @3 T ALY it SeRe 2
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o 3 | B
bt

40mL 20mL
5 10-4 0.05M
\SO, NaOH
BaT :
Ma- A Aa-B

[M(OH), @9 Ky, = 6.5 x 1079]

(%) waferat @b et |

(}) 0 LI N~ 9 FIFIF L F?

(7)) THATE M* O *HAeIRe AT ANFR @0

(]) THAET A 8 B AT 39 NfE® T @I QYsrwet 2w [Fea-aififewem [Rume Fw@

Teas

sI)ﬁﬂho

[V @ R3]

@) e emar, FWe e @ @ e 99 @ s Sy [RiTaserr Afen swm (@die @eg

TN N WL BICoR) AT |

() I &, = AR 992 AEE AN (@AF TO T A6 AW G AP OO FACE AT | QT
ABETEA (N) TG (0) SFH T8 1 07 @R N @ T WRYF 2ER3T AP SId A T AT
Tl 5@ ASEITT ARG (2B Fe I AP I (F@A M0 el Io1 QfFoee A e
T | T FRCGICS NG SAFIF© FN LD R 1 G&h2 07 WAF N @ SPlF 9 |

(o) THIFE M @F AN ©F 2 40 1 oA, @G 2 Cacl, @32 FORA = Ca” |

Ca® I WA AT

a5 (BIBBTE 1-2 mL & @39 @ T welfbre seae @Fi6l S SH@ETH (NH,00C-COONH,) &3¢
QI A0, FIERTAN THCTET AW SLTFH 20T, A 91 HCl @ BAgS 21 qT I {0 Ca”’ AW

o b 21
COONH, 0—C=0
cat + \ —» NHS +  Ca <
COONH, e
TS SIS SIS S B
(CTTAT S T )
0—C=0
Ca < ‘ + HC1 + CaCl, + HOOC — COOH
0_C=0 EEIE AR
FIECTHN SHAB )
TE®: Ca” I ©oifF® |
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ACADEMIC

PROGRAM hy( h
Hsc 2t shikho

[f7. @.: eMe ATHa THFa 4@ A (S I72e M Agd AT o9 S 71 e afbg 2w ©9 40

e a1 2=

(9) 7@ A 8 2I[@-B UF BT @ e Faea s =@ fwa:
CaS0, + 2NaOH — Ca(OH), + Na,SO0,

s M> @3 AF© @l
V, = 40mL
S;=5x10"*-M

Viotal = (20 +40)mL

= 60mL
Sz :7
Viotal Sz = V154
ViS
s, = 191
Vtotal
40 X 5x 107*
QS =—

60
%S, =3.33x107'M
St OH ST 2 F® gl
V, = 20mL
S; =5x1072M’
Viotal = (20 4+ 40)mL
= 60mL

V.S
q, S, = 191
Vtotal
20 X 0.05
qQ 85, =——
60
= 0.0167M

Ca(OH), = Ca’* + 20H~
Kip = [Caz+][OH]2
= 3.33 X 107 X (0.0167)2.

=9.28%x 1078
Ksp = 65%x107°

ARY, Kip < Ksp
IICER, M(OH), AF TLETHA AT =1 |

el [, . 28]
AgCl KCl AgNO,
K,p=18x101 o anm
Ha-» T3 T @
AEREEY: s
(%) HNO; @R H,50; 9¥ W4 (I ¥ Het SGifie? it eai ?
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a" 3 IE : Ei: ElAsen SNIKNO

() “ff@-> 9T B0 FRILG (Cl) WA TNt et st | ©
(@) AT ¢ AT-0 @7 T3t G e T2 wsTFE v & - stfafererng Ruag et 8
Teq3

() TS SIAAIT (@ G ASTANT @ FAHE WfesTie TEeg (NG ANLS ABIES AR AT
OIE Topfeed A Ao 99 27 |

(}) H,S0; 8 HNO; ¥F & HNO, Tfes Oy | 3¢, iwdt &ifd, (@ wifSieed (@ “[7sidg s=et M9 79 @f*
@12 TifoTe Te &% wET 73

QA, H,S0; 99 (FRIT 7Y S @F TWEA N +4 | G HNO, @F (F@IT -G N @F TET T +5 1 (TG
@ AT AR ATHIER QoI TSR SFe e @ 1 (R H,S0, '@ HNO, @9 N« HNO, SfiFed
REREICE
(o) &we > [ AEH B L,
AgCl= Ag* + CI”
QT [Agt] = [C17] = s (@1 7 B AgCl Reaifers 2 s 9@ Ag” @92 Cl oA S |
OI2 RIS GO @A @141 I, K = [Ag*][C17] = S?
ql, 1.5 x 10710 = §2
~§=1225x10"°M
TSN, BTG P Qe CI @9 ¥@l 1.225 x 1075M
(}) A@-2 @R Ag-0 97 T3 FNEre T FRffe e kb 2
KCl + AgNO3; — AgCl + KNO3
e IR, AgCl @9 Kgp = 1.5 x 107%mol?/L? 1
Q¥T, Q% T AgCl OF TSIA @oiFe OF (bR SRS @oHe (@A (e 97 FLETH AT |
Tesie ffEe wedd (6 @rres, v = (100 + 100) mL
= 200mL
AQ-© @ Ag" 9T TG, S; = 0.01 M
AQ-2 G Cl 9 T@l, S, = 0.02 M
Ag' @3 TiE e
QM
Ag' @F AP T, S, = 0.01 M
Ag" @3 (@I, S, =2
Ag" 97 AIRF WIS, V; = 100 m
Ag' @3 ([ ASH, V, = 200m
el i,
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V151 = stz
Vi§,
.S, =
2 VZ

_ 100 X 0.01

200

=5x1073M
Cl- @3 9@ f9efa: @i =i,
Q,

Cl- a9 &Rl 999@l, s, = 0.02 M
Cl- @3 ¥ g1, S, = ?

Cl- @7 A SIFed, v, = 100 mL
Cl~ @3 (&I, V, = 200mL

QN w,
V1S1 = stz
V151
s S, =
2 v,
100 x 0.02
200
=0.01M

« AgCl @ TS @ore, Ky, = [Ag][Cl].

=0.01x5x1073
= 5x 10" °mol?/L?

@RY Kip > K, ©12 0P ff&e @aud AgCl @9 @€sesl =foe |

| [, . 8]
Mg (OH), 47 HITal 1.0 = 107\
8.25 3 107 g]_-l NayCOy
X §
5.0 5 1075\
BaCl,

Z
[BaCO; ¥ Ky, = 5.5 x 10710]

(F) T-*eeferar Mol =Tt >
(}) HNO, @R HClO, @7 Wt B = wnifdre? gt e ]
(*) Mg(OH), 97 TSl werFw A IRl | ©
(}) Y @R Z s 53 gfoee a3 e Tt @i wyses st 3 e wr [ Rewa @ 0 8

Teas
@) @ e AREE AFEE T 9F 0 TaNE (@99- Sem@r, gNal € o) Afaees F9 2 ol
AN AL AT Ao 2@ @ e “AffeTa werea exifie 231
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(}) o @, @ WITed @@ *RNgE TR T T @ @12 wifTe e @ e wEd W9 +5 @3
HClO, @9 Cl €3 TIFe T +7 1 @A@Y HClO, ¥F (F@IT *[9F SF T HNO,; 9T (F@I TG Sget T
o JT; P& HCI0, WITefs HNO, Sifore wieors aifys =feiat |

(%) Mg(OH), = Mg?* + 20H~

9,

Mg (OH), 9% TSl S M AR RRFS! GAFeT = Ky,

[Mg2'] =s @32 [H] - 2s

ksp = [Mg?**][OH]?

A, Kgp = S X (25)?

A, Kgp = 453 oo e 0]

Mg (OH), 9% S99 ©F = (24 + 16 X 2 + 2 X 1) = 58
8.25x1073

s @ISl S = Tmol/L

= 1.422 x 10~*mol/L

S @3 W (i) @ I 23,

Ksp = 4 % (1.422 x 1074)3

=1.15x 1011

Fedle, Mg (OH), €9 @Iyl @eFe 1.15X 10

() TWER Y ¢ 7 AR g3 yioe «dea fifEre e fare e w6,
Na,CO3 + BaCl, = BaCO3 + 2NaCl

T Y 8 Z T3¢t fnamee fanfere zn—

Na,CO; = 2Nat 4+ CO; 27;[CO; 27]=1x107*M
BaCl, = Ba?* + 2C17;[Ba?*] =5 x 10~°M

@ (72 TN FA@F GO TS = xml
ff&e g owed = (x + x) mL = 2xmL

10—4
CO5> &7 TN, [CO, 7= 10 XX
X+X
=5x10° M
Ba® €7 TN, [Ba2*] = X1
) ? x+x
=25X 10° M

OUT, BaCO; T WS @AFe, Ky, = [Ba?+][CO37]
=(25x107%) x (5 x107%)

=1.25x107°
Kep =5.5%x 10710

@Y, Kip > Ky, GG 5T SIRSER Y '8 7 AT T390 (@l a0 480 =1 tofd =2 |

Academic Program | HSC’26 48 IS AR (QITST)
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CLASS 11

W [¥. @ Y]
e Tmiols 7% Sl ¢ Aot e wie |

(i) NH, 1
LIRS %\
2/100g
&8 (i) Na,80,. 10H,0

(i) Ca(OH),

SO —
(i) W2 @IfBa 300g T[S TIUE 65°C S 15°C OIAN@R Arwst Fl N 1 15°C 8 65°C SiviI@ra @=ifba
QIye! IAEFE 20 8 50|

@) fowim I

(%) H;PO, '@ HNO; @F g (A6 @ =f&=iet 8 @7

() 15°C SR Aree FAE (i) T2 GRS I AT ST e ©f AR I
(}) Ttea Qe aiger #Aftaee foqern siae g et |

© 6 r v

Tess

(&) =G wIfIea (CH,CO0H) 6-10% TR BReCF fOwaIE I |

(}) U *ANYT T N T#F AFIFTC SIgel 797 T3 1 Siet M7 T (@* 207 SIgol o @+ 203 |
R G W GF2 T IR @@ SFNGR AR (RI5 20 GG ©© ©iF 7(A | HNO; 8 HyPO, OfeTaw &R
ATTNYT TIF FeYl OF2 2SR A0GE HNO, I TIfTE | F¢ N @ IFF (=B 26T AT IS qorg (@4 |
T ool @ 2T

(o) T SPAA,

(i) W @6 NH, CI, 65°C SI?MI@R NH, CI 49 &Il 50 |

gdie,

150 &Y NH,CI &3t &< |- = 50g

~ 300 & NH,C] @30t ¥ g = =%g = 100g

-~ QT TR (300 - 100 ) g = 200g |

419, 15°C IR Qe 20 | S 75 Tl

100g @I NH,Cl @9 =R = 20g

- 200g BIACE NH,Cl &< @irg = 220

100
= 40g

& TYECF AT (100 - 40) = 60g

(%) Swieces foaii Sivmi@ Jfas A M NH,Cl 99 @Irel Jfa A, Ca(OH), 99 QIFre! I #IR 93k
Na,S0,. 10H,0 U7 TS 2T ([T A& FICS AT |

QGO ToF SN 2O Fi#F QR RIGTIA | SN@AR ~fHESEa T 7 JEA QTS G729 ARG
AN @A (@A R O QECE G (6 79 TGS FACA O (<NTTS =1 @ HAiferce B A TS, NH,CI
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itaTon 3o | B Rikh
Hse2s shikho

BAg® T T HAow R0 AR 1 @ LR PIEBAE IR FIesw 90 1 qesie Siomial I S0 o Jiaes
(1 BCE QFS! I #iR | S @A @A CFE O TR B Bago [0 oA sl =11 @wa ~Aifeics
Ca(OH), @RIgS IR *F TR I | @ LR DIEBER TN ©ivf TesAmt 51 wivf SesAmi efezr sisal
e Fae @y g AE

a3 q3ee Py BEDT AR @A SR ATE QS AW Jw AR 8 2T JET S @W NE g
FAGT 32°C R AMTCS AT T (Na,SO,. 10H,0) B! 2T

e AR @R 32°C G 7K WIS ZFT (TS 2ATE | qF I FEA, (@ “Hfege welfba “ifecs wyer oo
QST FIA I Ol e FACT ACS GG Na,S0, 9F @yel A 2 |

RO [5. Q. 23]

Kyp=18x10% Kp=14x10°F

k{i) 25°C STPUIATY Al(OH); :(i) 25°C STTTaTs Ag!sc;i
CER - UTH S @ AT

(i) 25°C SI7NI@R Al(OH); €¥ =& @ (ii) 25°C OI?IN@R Ag,SO, AT =& @l
(F) TIZPET (T T IET? R
(%) IR AGMYT 1997 LEFEAD 3d ARG J N 45 SARBICT AN I (@72 I I | ]
() &9 (i) @7 o R oS E b TAffe g Sei fHfve saca? R @ ®
() TR @ B3 ~Afre afvees @3y, sfafsTes [umds @i 8

Tews

(@) @ 5 d-FS (T FS AATH ARG [T AM2eZ TR d waf<6ret wiefpeiea s (d'°) e,
T T Gl ARBeF Qe 0 |

() Ca 9 BCTRG T eI

Ca(20) - 1522522p®3523p®3d°4s?

Ca @9 TG UM (AF A4l AT @, Ca @ 19 OF A 209¥ IEFFADG 3d TG a1 9407 45 TG
AT 0 | O P - 3d 4s TARBIER *GF AL | ST KA Afe S, g eea fm=ifes
SRBICE A IR IR A GAIQR So*ed SRRBICE 2t I 1 A€ (FIC SRQOIE =i @ a1 %
©l T& SERGIER (0 + 1) GF N (A S I 1 3d SRR GFCE (n+l) G T4 (3 + 2) = 5, A 4s WG
CFCEA N (4 + 0) = 4 9F GW Q@M 28T, 3d ARG *fF 45 TADET G @ W1 @ FAA 1999
Q32 2007 2EFGT O% *ed S0 3d (O 7 R N *feq S=TEE 45 @ 2t 6T |

(o) TwI#ItE @I (ii) TR TN Ag, SO, | Ag, SO, GF WA TEHM6 SO,”
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a" TIE : {a: | EhAsor SNIKNO

SO, G NS ANT (a): 1-2 mL TGV G AN FIF (FI6! @I TIEE T3¢ @9 FACE BasSO,
qF S K 8 A, A Y HCl @ TS 7 A 1 T8, B 50,7 P THAfEe ffve =30

v ffeRm: Na, S04 (aq) + Ba(NO3),(aq) — 2NaNOs(aq) + BaS0O, L (s) (37™1)
BaS0,(s) + HCl — <&
FAFA-(b): 9 AFAE 1-2 mL T T34 TR FES @6 (T WIFTEET T34 @ FACE (T AECHER

AW QLA 2T, T TY HNO; € @I | TS T S0,° @GR S#Af%fs fafve 23|
AR et Na,so, + (CH,C00), Pb— 2CH;COONa + PbSO, |
PbSO, + HNO; (79) — (I« fafewt <¢6 =1

(%) Tw#CF (i) 7R @I Al(OH); 9 Ky = 1.8 X 1077 1

Al(OH); 93 BTl S 40F 113,
[A13*] = S mol/L
[OH~] = 3S mol/L

Kep = [AP*][OH]?
3, Kgp = S X (35)°

A, Ksp = 2.75*
41.8 X 10733
A= |[——
27

A, S = 2.857 x 107°

Jedle, Al (OH) ; @9 @ISl 2.857 X 107° M

QIIE, (i) TR ATE Ag,S0, G Kgp = 1.4 X 107> |
@GR,

[A*] = 2Smol/L

[SO%7] = Smol/L

44, Ag,S0, 99 @Sl = S

~ Kep = [Ag*]?[SOF7]

A, Ksp = (25)2 % S

A,4S% =1.4x107°

3[1.4 X 107°
WI= =

=152 X 107*M
oA, Ag,S0, €T TSl 1.52 X10”° M

Tl Al(OH), @ TIRFS! Sl (& 1 O Ag,s0, At afszes wad |
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a" I IE : Eil | Hasott SNIKNO

281 [F1. @ Q3]
T’ A fTw v

I0°C 0°C

110 mL 55 mL
0.4 M 0.01 M
Xp, QZ

[Ksp(XZ,) = 8.32 x 10712]

(F) Fe* @7 3Ewaq [T et 3
(¥) BeCl, 9% TIPS AT ARF (2 Q
(o) TR A iR AT @St wawe et It ©
(%) TR A 8 B #IIiaw &34 fafdie 3301 @It Sgerset e - afafsseim R s 8

Texs

(F) Fe3*(26) = 1s22522p63s23p63dS

(¥) BeCl, TS Be TE (@ ATV | OF ARG QU7 -

Be(4) — 1s22s522p°

Be3(4) - 1s22s'2p}

Trefers Sqg¥ 2s” 99 GFi0 IETRET 2p, 9 TR A sp-IAIAe qib S0 Cofd I 1 (AT Be @
T SV (P TSCHC TR 1R, CTRE sp FRFACT FCA BeCl, &Y FeAeaE |

(o) 4%, XP, 93 @IS S molL.~! = 0.4 molL~!
XP, - X2+ 4 2P~

s 28
Ksp = [XZ*][P7]2 = (S) % (25)? = 4S3
= 4 x (0.4)3
= 2.56 x 10"

(¥) A ¢ B 7it@d g3 e Fa e <ia et 2=3-
XP, 4+ 2QZ = XZ, + 2PQ
X 99 (F(@, V, = 110 mL

Sl = 0.4 mL

V, = 110 + 55 = 165 mL

Sz =?
QN S, VLS, = V.S,
7S 110x 0.4
TV, 165
Z- aq Cﬂ;cﬂ, V3 = 55 mL o 53 =0.01 M

= 0.267M

2

V4=165mLS4=?
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WT G 51, V3$3 = V4S4
S, = V3S;  55x0.01

V.= g5 = 0:0033M
XZ, 93 REse—
XZ, — X?* + 27~
Kip = [X%*][Z] = (0.267) x (0.0033)2
=290 %1076
XZ, €9 Kip > Ky | SR, XZ, G TLTH TG |

N [[. @& Q9]
10 mL 1 mL
0.25M 0.5M
FeCly NH,0H
A-TH B-#T4

[Fe(OH); @9 K, =3.74 x 1073]

@) K TS | @R

() TR0 SO,” ST ISR =S F4I IA?

() A&- A GF FICIF QTS AT A9 FCA |

() T A GF T4 ~AI@-B (O @ FAE ALTHFA AT 5?7 (ONH T&@d F4CF IS w8 |

o 6 £ v

Tess
@) @ aemfe [ AURER SR AP A E S G TN NG a7 S
@ AP AN IR ©ftF K, T |
(}) SO,” WIF *AMSHACIF & o1 @A Ba (NO,), (I FAC© =1 Ba(NO,), (6 @eel (@iel Sl Baso,
qF AW FLTHFA AR | & FLTHFA AW HCI @ Tg© 1 7 SR S0,” WA [fvs | Qe wefbe it
IBEEE
S0,2(aq) + Ba(NO;),(aq) — BaSO, | +NO;*

(T LT )
Q3 AW FLTFAR G S A (S0,7) ToifFfs Ffoe w1
(o) ¥ #Alta AF© FeCl, 9 T@ = 0.25M

FeCl, fmsca facifers =3-
FeCl; = Fe3*(aq) + 3Cl~(aq)
0.25M 3 X 025 M
~ Kgp = [Fe3*][CI7]3
= (0.25) x (0.75)3
=1.05x 1071
eAlR, BTG el 20O Al FeCl, 7 QIRFS! @eiwa 2afl, 1.05 x 1071 |
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FeCl; + 3NH,OH = Fe(OH)3; + 3NH,Cl
ST AR, Fe(OH) ; U TGSl @eFe,

Ksp = 3.74 X 10738
@3,

St Fe™ @& wa@is ¢Fea-

V, = 10mL

S, = 0.25M

y, =10+ 1= 11mL

S, =?

oIl i,

V1§ =V;S5;

S, = ViS; _ 10x0.25
v, 11

= 0.227M

41,

™t OH 99 T IN@d CFea-
V; = 10mL
S; = 0.25M
V,=10+1=11mL
S, =?
e i,
V3S3 =V, S,
S4_ — ﬁ — 1x0.5

V4 11

= 0.045M

Fe(OH), 93 RGaem-

Fe(OH); — Fe3* + 20H™

=~ Kjp = [Fe3*][0OH3]3 = (0.227)(0.045)3

=2.07x%x 1075

@=Y Kjp[Fe(OH)3] > K, [Fe(OH)3], GTY Fe(OH); ¥ SLETHA T |

QU1

AgF H,0M

Asl

A B

@) Rares S« F

(%) CacCl, 8 AlCl, 99 NG G “Afce wfde TIqT GR @2
(*) A G B FOIF TIPS 2A? It I |
(}) A 8 C (¥ *{FOE B-CO @7 F9CA1 GIoid I oigosy Ao 2ea? [usEet e
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Tess

(@) @ e TAfFe apifiTe A FIER (F YR @ Sl [efee @ o @ et a wie [
Tl T |

(R) TR e SR == &, @ FORE WP T© (R ¢ Heed I T© (@ 77, @ @l TGt
3% ©© &6 TR YR TE @R FTINTS! O T 21 CaCl, 8 AlCl, 9T T Al @ WHF Ca?* AT
(=20 | WEE, A" @F bIE TR (& | AR, FIRTIR AN WA, AlCl, 9F ARG &8 CaCl, WCFw @
€ A" T Cl SRR ARG (¥ 201 SARMCS, CaCl, 97 SRS L8y (¥ e @iface @3 ca” @3k
21 #Afera feiRrey S ot =t 75 (@fF® AP 1 O, CaCl, 97 GIATSI, AlCL, +179 WCsl (¥ 261

(o) Tmi7tFa A Q196 AgF @R B @196 H,0 | AgF TS (H,0) &3 |

AgF 35 T @l 1 af5d IS Q32 e &lE @R | T, A I (IR @l Afce @=e
AE (§+) @R T &@ (57) W | qoep SRfF @R &~ a3 Tew @ke |

AgF TS GMIE AgF @R FIORA Ag’ #HifF HeleF @@ (57) 7l WHHS = 43R AgF @R SR F 2ifdg
(S ATS B SIS 1 FE TS AgF TGS Weg® 2O 2 | SR, YITACHER A Ag-Aa7 &
el Q9 WO AgF @R (AR I T 1 IR ARG (B QAT I A | @ FIRCA AgF fifics
TGS

(%) T A @I AgF @32 C GG Agl 1 A € C Gl Fi6TE #RFOIR B(H,0) (© @I°f T I AIror
oo AfEFe 2@ |

TR e SPACE, SRS @R AR S IC 2, FORT 39T COIFARRCTR q@l ([0 A |
CAIRTIRIRA (T (AT, ST QCe! NG a8y I A1 T, A0 @ye! T AW 1 AgF 8 Agl QRoIRER
WG [~ > F~ iR [~ 97 S G | ©IF, Ag’ FGF [~ @9 BTG (N0 (AT 1 [pfo @M 271 o,
Agl O3 TG A8 AgF @F (BT @ ©IF, Agl U7 WFSl, AgF T RFOR (5 I TR |

R4l [G1. Q. 53]

27°C SI9NI@R RNO; €F @GSl = 2.2 X 1073 QR Koppepy = 4.8 x 107°

(F) CNFATT O FL WG |
(}) 25°C ST NacCl @7 @GSl 36 | At I | 2
() A ~AIt@ RNO, 9% TS wefFe Fefa e °
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@ai Eogen SNIKNO
8

(]) C ~It@ (I qYTH e (2 Ao [us s |

\IEH
(F) @I AHF G FIORA FES AT AV SGATT FGF FORCA JTRG (N [FFoCF AT
T

(}) 25°C SI*RI@RI NaCl @3 TSl 36 IS (@R 25°C SAN@A 100 &N WECF NaCl @3 36 AW THYS 2@
B 7 B9 Lofe FhCO AR 1 @A, 100 & AfCS I 40 &N NaCl (@9 F<1 77, O 4.0 &N Nacl
I O TGS SR A AT |

() TN A SIET G CFG—
RNO; = R* + NO3
g€, RNO; 99 @Rl = §

R" @9 9991@! [R'] =S
NO3; @9 T1@l [NO,] = S
- @ISl &% K, = [R*] X [NO3]

UNI[CR

RNO; @el S=2.2x 1073

=SxS

= G2

= (2.2 X 1073)?

= 4.84 X 107°

odle, A AT@T RNO, AT BRI @ 4.84 X 10761

(]) TH7F A @ B “tas w3t ffdre sae e e sweafoe =3-
RNOs + QCl — RCl + QNO;
@<, RNO; = R* + NO3
20mLg g7 RNO; = 20mL0.07MR*
ftad 1B @ree (20 + 16) mL = 36 mL

fieed RY @9 e T

Q4I, RNO; 93 @i

e, V; = 200mL

T, S = 0.07 M

RNO; @3 +fs&f$® ared, v, = 36mL
T, S, = ?

V81 =V,S$,

A, S, = —t
2 Vz
_ 20 X 0.07

36
= 0.039M

)

qEAE, QCl = QT + Cl™
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16mL0.1MQCl = 16mL0.1MCI ™!
fEa €1~ @9 2F T

Q4IEF, QCl @F

ST ORI, V, = 16mL
ST Y@, S, = 0.1 M
T IS, V, = 36mL

Qﬂ' El;lslél,52= 2
V1§, = V5,
qu S, =—
2 v,
_ 16 X 0.1
T 36
= 0.044M

RCl 99 SR(F @eze],
Kip = [RT]x [C]]
= (0.039) x (0.044)
=1.716 x 1073
(MS TR RCl @ TS 14T, K, = 4.8 X 107°

@®Y Ky, > Kyp; OAR, RCl 9T SLETHA Q0 |

W [41. @t 58]

ST RITM

(F) 207 A st >
() T ST LI T BT A AW P2 2
(o) T RS 3T IR 57 8 [T T A AFRT I 1S I, ©f T ARN37907 ¢ |

O
() TRHET T T R @ I 28 guseweifod miet dEm «wfe R swat [25°C oemas
Ksp =4.5x10721] 8
TeRs

@) 932 ey fKfon =G TGS ATToId A A @ O Fifge sifaed oy g™
YFCS AT GIR 93 S BEFZAGCEN 7 @FEIA 2@ '
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() 57 S NaR @I TR 930 T3 @0f FAce AFCE 22w E ©f BAge W qR AE @F @ w10

o TAg® A A 0 T 20 AT 1 @ G (@ T TAR R OIS @ B9 611 4t 95 Ty

A g3 BT @ TIFE GIET AWIRY A | TR A 2 20O A AN W (@) FACE o1 -
*Tefery Mifo SEca AR AN M AR A @3 B! ZH A | @F-
KCI(s) + H,0 = K*(aq) + Cl~(aq)

Toftare fafary difed 2te K @i @9l ace [iifoa ApEg! At A0F W@ 992 KCI 99 JIel g S |
(%) THioTa SRS FECTE *SC RETIG [{0T CT- 3d° 6 & 1 SiEeReE Tl ReTege K-
1522522p©3523p°3d°4s° @2 1522522p°35%3p°3d°4s°
AR ARG [P FACE R A, T HEE RS 26N Fe2* (3d°), Fe3* (3d5) @12 Mn2+(3d°) |
NH,OH RS I92F @ ad *qiewad N s S 2eE-
Fe’ ST =& & Qe FCAF P61 319 NH,OH (% 41 1 QT Fg& 017 WLeeH A 92 27, A 7l
(AN AR SAfEfs osie FF |
Fe?*(aq) + 2NH,OH(aq) — Fe(OH), | +2NH} (aq)

I YA
Fe’' ST *AIe3a0: o B S (FI6! 19 NH,0H (@I T I =iieied Imi qeefa erysewel Teog 23,
O B3 (AP ARG SHfEhe ffve 31,
Fe3*(aq) + 3NH,OH(aq) — Fe(OH)5(s) | +3NHJ} (aq)

T I LT
Mn” S *AISFR: J5 Q0 FES IO 79 NH,0H (7 FACT AW 90 S4eesl Teoim 27, A @
Mn”" SR Boif¥fs fafoe s |
Mn?*(aq) + 2NH,0H(aq) = Mn(OH), ! (s) + 2NH} (aq)

W SLSTHA
() TRNMFT 3 T ARG 27 Fe3t 91 27 Mn”" |

49 &39S Fe(OH),, I TS = S,

oA,

Fe(OH); = Fe3* + 30H~
S 3S;

PINTS,

S; x (35)% =45x10"21
= 275t =45x%x10"2%1
=5, =3.59x107°

Fe3* 20, QR QYS! = 3.59 X 10~°mol/L
R 44, @39 Mn (OH),, I TS = S,

AR,
Mn(OH), = Mn?* + 20H~
SZ SZ 252
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PTS,

S, X (25,)? =4.5x 10721
= 4S5 = 4.5 x 10721
=S, =1.04x%x10"7

Mn2* 20, &9 @idrei= 1.04 x 10~7 |

Y [Rajshahi’2019]

Y A7 ATANIIEE T 40 2z 7T
(¥) AZGIEH IF FIE F0ET? >
S)RUBERVEIICERIECIRIR IRl R
(o) SR B FBRCAT HMSIAET AN ARSI G0 | \9
() 372 8 R TIY 30 FfErs T YF, 9T QTR #uE [t sffafewes ue 3@t [ YF, 93 aget
QAT 4 x 1077] 8
Teds

() 2T =Y IS Y6 (N TRG G @ FFoae 2@, G AGF TS Aied M T947
T AT BT o1 AFHA 7 A P8 THACS ARG T T |

() AT 936 oIt TRF @32 2lffs “ifq =9 ARG awdq @1 wifce TRt Saif¥fon aum FEd
E- TGS G2 FFE -G S AeraFed ALy Th O Higs SfHeee I FEFINE
SO AT FARF T AFCEET ST YT ~RER B 20 q3R G SR G HIesdt
e T | I AT WS TG T I (2ifFCS CReHA A1 e o =

() TalHiER Y @F ARefRE ©F = 401 oA, GG 26 Cacl, @R FHORA =6 Ca”

Ca”" W *erespael sfare:

Ca” Y S AT (GIBHEE 1-2 mL [ 839 @ T weifbre @ /6! S wx®ien
(NH,00C-COONH,) @3¢ (il FC, FIAOTAN SHTADBA AW FLTHA 2T, A F1 HCI @ Bg® &1 qro
FE T Ca” ARG SoAfFfs ffos 2301
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SIS SHH TS FIEATHY WAL
(FTHT S TH )
0_C=0
Ca < I +HCl+ CaCl, + HOOC — COOH
0_C=0 aﬂm"i T aFTS
FIACTIN WHAB )

fomaIe: ca” W EfEs|
(7. @.: eMe ATHa TwNEFa 4@ A (S II2e M Agd AT o9 Sgge 71 G afbg 2w ©9 40
ISISIRIETIREIG!

(]) Y.CL, I CaCl, 8 NaF @3 @39 ¥aq fNfere T2 e i seabe 23
CaCl, + NaF — CaF, + 2NaCl

@4, CaCl, 99 CFq

CaCl, = Ca?* +2C1-

30mL5 x 10~3MCaCl, = 30mL5 x 10~3MCa%*

e ca” @9 &F© TN

UHI[CR

2 T, v, = 30 mi

2l qEl, S, = 5 x10° M

(¥ 9o, V, = 50ml

O 9@l S, = ?
Vi =125,
V1§
.5, = V—2
_30x5x107°
B 50
=3x1073M

9qE, NaF = Nat + F~
20mL3 x 10~*MNaF = 20mL; x 10~3MF~
e F~ @9 s <o

QT

AfF @R, Vv, = 20mL

A @ S, = 3 x 30° M
I 9o, V, = 50mL

C“W q;lﬂ q 5 Sz = ?
V151 = stz
Vi S
QT, SZ — 1921
V2
_20x3x1073
a 50
=1.2x1073M
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CaF, 99 O ARZ-
CaF, = Ca?* + 2F~
- O @ K, = [Ca?t] x [F]?
=(3x1073)(1.2x1073)2 =4.32x107°
WS TR CaF, U9 QIS QAT 4x 107 |
@RI, Kip >Ksp

FSAIR, CaF, 9 TLTH T |

0o | [%. . 58]

73mL35=107 M 125mL 3 =103 M
ALB, HET XY, Ba9

Ma-> Mgz
AY, aF QIS @q4Fe = 9.148 X 1077
(F) AP I A2
() T TG 2T IHT A6 I A @2
(7) TRITFT A@-d @R AG-3 @7 e w30t B AR TAN@l AT F@
() SRR “I@-d @R AG-R 97 &9 FfE® T TyseHef *vrd (7 siffsFee [uEe st

o 6 L v

Teas

(F) TAEHT 2R T AEAT 1o oF@ fimd @A a3 oF@ ([ugfes, W) @oiw @ saee (g
YY) F4q B AF |

(%) ¥2 I Sreifie FRife A TifEsT= aaftr e AefifEe 2w @ Tg9 e sRfte Seem
2 OIF A RO 0 |

A TORE ARTNARE TG qeHt (T AT G0 AP RO BofF 27 G2 IFALEN A= el @e
76 71 8 #IR I T 139 R 92 GO I T @ AR I% oI = 1

() TR A @ AT 9T w9 e ¢wea-

A;B, + 3XY, - 3AY, + X5B,

@4, A3 B, = 3A%F 4 2B3~

~ 75mL3.5 X 1072MA3B, = 75mL(2 x 3.5 X 10~2)MB3~

fieel B3~ eiF® qwa:

UH[QR

A =TS, v, = 75mL.

2AefNF TN, §; = 2 X 3.5 X 1072M

I 9’1o, V, = (75 + 125) mL = 200mL

¥ TNEl, S, = ?
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VISI=VZSZ
Vis,

ql, s, =
2Ty

2
75X 2 X 3.5 X 1072

200

= 0.026M
- fafers waeet B3~ SeTg g=9i@t 0.026 M.

(%) A3B, = 3A%* + 2B3-

~ 75mL3.5 x 1072MA3B, = 75mL(3 X 3.5 x 1072)MA?*
et A” @9 &Fe T,

G,

AAF WA, v, = 75mL

2iAfiE q@l, S; = 3 X 3.5 X 1072M

O QI A, V, = (75+125) mL = 200mL

C“W SO ; Sz =7
ViS; = V,S,
V;S
q, S, = 171
\Z

_75><3><r«5.5><1o‘2
- 200
= 3.94 X 1072M

e, XY, & X2t +2Y"
~ 125mL3 x 1073M -
XY, =125mL (2x3x1073)M Y~

e Y-99 e g,

URIION

AAF WS, v, = 125 mL
AT T9@l, §; = 2% 3 x 107°M
(1Y IS, V, = 200mL

(¥ 9@l S, = ?
Vi$, = V5,
Vis,
S, = Tz
_125X2 X 3% 1073
B 200
= 3.75 X 1073M

~ AY, 9T AR AGRI

AY, = A** +2Y~

~ K = [A*] x [AZ*]?

=(3.94 x 1072) x (3.75 x 1073)?
=5.54 %1077

ST IR, AY, U9 QIGO! @oFHe 9,148 X 107 |

~ Kgp > Kjp, oA, fE® @A (@I A4STFA AT

ip
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[T, QL. 58]
(F) TG @TT IH/ 7 3
() TIRCABICS YIS TS IR TGS Jry F | 2
(") A i@ ca” g7 sffa=e ey e °
(¥) A ¢ B AR ¥® geaw agf® aigeor Sfere sifdfewei R s 8

Tehs

(F) TCIGITS (RIGIRITE! YO AATF HieeoTa o ey Sowae Tfers IH/E F6 93T I I

(}) “TRCIBRCe T e JA2F T4l The (@1, b ce oE f[fon «@me s ¢ wfops
IR oM AR IR AR | QO JIAEE TR IM (@I A @ O AT AR @O AW o
G FOAT G (T (I TG A0 Fod AGE (A (A1 @9~ 96 H,S0,, HNO; 8 (FIfF wifsre @i
PR G271 AT O TRTFOICI 708 I | ©IF GFHi*l TAMT IR TN T2 IS e JI2F I Tow |

() THAEE A SITEF T CF@
CaCl, = Ca?t + 2CI”
10mL 0.1M CaCl, = 10mL 0.1M Ca?*

QT

Ca” 9IACTE OIe, V = 10mL
@l S = 0.1 M

Ca 93 W49 ©F M = 40
Ca” qg oF w =?

Qe wife,
1000 X w
S=—————
MV
SMV
A, w =

~ 1000
~0.1x40x10

1000
= 0.04g

oA, A AIG@ Ca™ @3 ifFwliel 0.04g |

(}) A ¢ B “litas @3¢ ffere Fa fMmeei@ [ wrafts 27
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CaCl, + 2AgNO3; - Ca(NO3), + 2AgCl
5mL 0.01M AgNO; = 5mL 0.01M Ag*
10mL 0.1M CaCl, = 10mL 2 x 0.1 I, 0.2 MCI™

QM

AT Ao, V, = 5 mL
AT 9@, S, = 0.01 M
¥ e, V, = 15mL

¢ 9@, S, = ?
e Ag” SR ¢Fea
V1S =V,S;
ViSy
A, S, =
2 v,
_ 5x0.01
15
=3.33x1073M
Wﬁl‘&”ﬁ,
GRICH

AAF WS, v, = 10 mL
AT T0@l, S, = 0.02 M
(¥ Qe V, = 15 mL
(R 991@l; S, = ?

Cl~ SIS e,

=1.33x 107M

AgCl g fassmeel Refers &

AgCl = Ag* + CI™

- Kijp = [Ag*][C]]

= (3.33x1073)(1.33x1071) = 4.44 x 10~*

e S, AgCl O @Ipel @ae K, = 1.7 x 10710
@RG, Kip > Ksp; TTORN, &S @ AgCl @7 qLTFA AT |
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X @ Y UG I WEaE
FENGS (97| ATHE TF AL
80°C 8 115°C

(@) ferm et TS et |
(}) 3f TABIA FEI 7 2

(%) &It MN, 97 e (e @ [efm Fat |

(%) A I LS MN, 4R B &I TS 'X' ARSI A%l gorat I |

TeRs

s%ho

[C. @t 5]

o 66 X v

(@) “9I2 RIS @ (FIA] VG BERHER BB (PRGN TR A FLE QF3 20O AT a1 17

() SRS 3f A 0T *f GV { AT (FICT ARG (772 | FIHA AGAANS (@I *few@a 7difas aft Torsa
YFCS AT | TN (PRI AP | @F [ 0, 1, 2 GR 3 T G2BWACE, s, p, d @R f @ fofes w41 1
o *fEBE n =3 2SACS [ = 0,1, 2 2R FE L @A & | = 3 T(© TR | O3 oF AT f Toifewg 7w

1
() TN A SITEF TR CF@
MN, = Mt + 2N~

S 2S
49, MN, 99 @Ire! = Smol/L”
&1 M @ g99@ [M] s
N a% g991@l [N7] =2s
MN, @9 CFQ QRO Qe
QT
Ksp =17 X 107°
Ksp = [MT][N]?
A,1.7 X 1075 =S x (25)2
A,1.7 x 107> = 483

. 1.7 x 1075
T 4

a,S = 0.0162molL 1
oA, MN, 99 @Rl 0.0162 mol L™ =idie
1L < 1000 mL B T2 0.0162 mol

» » __ 0.0162X100
100 mL = 000

3 MN, 93 2f1et 0.00162 mol 1

= 0.00162mol
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itaTon 3o | B Rikh
Hse2s shikho

(%) THIAEFE A B9 (ATF MN, “RIFACAR A@od AN ZCE (@0 I SLTHFIT 7o @R B @99 20O X
SRPIFACIT o AN AT ST A | (AN @ 2or] =mhed Qa1 0 ¢TI 7

@ afs:

i. @ *mfere Fo TAMACE el 2o Rum (@11 RETR =3F F4 =1 |

ii, 0&] *MICAR (0@ @ @ LT FJIZe 23 |

iii. CNIBCE ToRe QAT BAY® T TH SN TINEF T[S 0 (7 = |

iy, TR ATTHIRE T TGN Sl (T SAWTE GRS T 2 |

v. AFS BINE O A AhS T G AT <1 27 |

vi, B9 AT Qiea Aroel T 271 T HA1C@q (5 AR AER: @07 TeoAq 20 AT |

Areq: @ e @ fel (A 936 o5 THAMAE ©i7 2@ie I Afee I @ IAF Aroaeadd @
QISR WL 2T SACE TS I =7 ©IF Ared A6 |

Gfie #Areq = IPAEIA + TSI |

3o ¢ SAER el (AT ST GR G ST AL AMTTRGE SInd FoAIeEa “iera $or s
I ~ro e MR 72T T4 IR 1 ©F W0 SAMTTLRA FoACET OFIR IO ([ R L3 ©©
RE ¢ T 71 AT feets qfS THmItTa “HoICET FIRA 30°C @ (@ A Aron efferw IS 2
ATSw AIRTS ST 2iree], Areoisirene famres Tepifn fafen avea 230

[6. @1 58]

B 9% 3THET [T ns’np’ | B GIGTA 2GS OIS 38 @felre ©fF 77! Gl @ei® @1 CB «F
Ksp = 1.8 x 10710

(¥) RN F?

() o= e &M 107 3@ T @I

() T B WA ISR G FAR?

(%) AB @ (D TfE® T T TYTFA TR I FeAl-Jrt e |

o 66 XX v

ECEH

(F) @I e 53R 9 oFe Seie vl Jdl (@ 3R v foes i adifes sea e 2te eifyere,
TS @ IB FRR T2 fof6 T3 97 TAMITTRS AP “afog R (B |

(}) @ 7 (T (g A 2RI W] d WG S ) AF O Sk G G | Zn
q7 FS AT FETRG [,

Zn*t — 1s522s522p®3s23p©3d194s°
G2, d ST sl o, e s 771 fewie, d SRR 2Tl @l Al Qe S FeThe
d-d Ze afEw =S ST T T e wEe o2 e qfe @ o1de e
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s%ho

(o) TN B GIAGF 2ERG [UMT ns’np’ JOAR, GIAD 20 17 R SR G O, O3 2ERGE AP

a2 EfITe TR JFIS! (e ST (@ IR, B (e 2 GRfEA |

Cl AR WS A

FEOFS Yo B TS (FI0] FeTe MREE @39 Q@ol T Ferer (PIRIZ0es Wl WeHe! #t 1HCl(aq) +

AgNO3(aq) - AgCl(s) + HNOs(aq); NaCl(aq) + AgNO3z(aq) — AgCl(s) + HNO5(aq)

T AgCl @F AT JefF WLETF1 7Y HNO, fte Si@ady 8 NH,0H B30 I H2(&E iR oyifae e

(1) GFIIZT [Ag(NH,),]CI TINF Toe @l T I | e, G450 TN 8 924 27 |

AgCl(s) + 2NH,0H (aq) — [Ag(NH3)]Cl(aq) + 2H,0(1)
() Tmi-tFa gy fufere sace e e swieafos 23
AB + CD CB + AD

Q¥F AB UF (F(@-

AB= At +B~

- 40mL 0.04M AB = 40mL 0.04MB~

e B~ G 2 gee:

QT

AF W, v, = 40mL
ASF I, S, = 0.04 M
[ 9o, V, = 70mL

C“N e 9 5 SZ = ?
V]_S]_ = VzSz
QT, 52 = @
V2
__ 40x0.04

70
= 0.0229M
4,
CD @3 (9,
CD=C*+D~
30mL 0.03 CD = 30mL 0.03 M C*
it ¢ @9 oFS T

QM

AAF WA, v, = 30mL
ASE T, S = 0.03 M
¢ 9o, V, = 70mL

C‘W I [q » SZ =7
V1$1 = VZSZ
ViS
aT, Sz — 1°1
2
_30%0.03
70
= 0.0128M

- feea cB w3 R o
Kip = [C*] x [B]
= 0.0128 x 0.0229
=2931x 1074
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ST AR, QI @ae 1.8 x 10710
TRG K;p, > Ksp; 7od1, Etd CB @9 Gt 7wt |

©8 | [F1. Q. 58]
X — 3d194s?
Y — 3s23p®
Z — 3st
X @R Y &R *lf5e I9RT @1 B IR K, = 1.75 x 10~5(molL~1)? 25°C SIoNr@r |
(F) e Fwe e I S
(}) p oI T TR ARG AFTO ATE— Aferd Ie [ SR JrYpt IR | R
() 25°C OANEE B @F TS B Y G TN FO— e I | ©
(%) THITFT B €T 0.003 M G ATHTST 0.004M ZY o FAET ALITHFA (S [SeAl—
AifafeFeia s st 8
QO H

(@) foveee IR(E TR & IZ© A We Toeael HE FIETs e At doie = |
(}) p BRI & 1= 1m = -1, 0, +1 i B Fet 36 1 “fers Fwa e i affelt et JEw
75 ETHE AT HAITE I oI Yo oY =1 ©IR pa THWE HECIG FEFET G FAS! 3 X 2 =
65 1
() TWIFR X ¢ Y OF AMREAT TERG [ I, 3d 104513,3523p° qad o4 ZeereGe e fovasnei-
X - 1522522p®3523p°3d1%4s1(Cu)
Y - 1522522p°®3s23p°(Cl)
O, X 8 Y GIeTad R A G G |
e, B @I 20 cucl TR cuCl 26 I @t
CuCl - Cut + CI”
CuCl @3 AIRFS! S A ™S TR (Fed, [Cut] = SmolL ™ @32 [CI7] = SmolL™?
Ksp = S?
=1.75x 1075 = §2
=S52=175x10"°
~S=418x10"3
~Y 9dfie €] @3 TG = 4.18 x 10 ~3mol L?
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(%) TR Z (e 5jef BTG R fomansl-

1s%2s%2p°3s!(Na)

AR, TwlAER 7 G 20l GG (Na) @R zY @96 20 Nacl B @39 @i<fie cuCl @&ed NaCl sl e
AT ASF KB |

CuCl 99 ¢F(q,

CuCl = Cut +Cl™
0.003M 0.003M 0.003M

NaCl 93 ¥,
NaCl - Nat + (I

0.004 M 0.004 M 0.004 M
(XY I ASCTA NaCl € CuCl (@7 T4 JACR, O TSP I e V T g g wes 21
2V 1

Cu’ OIRCAE qewi@l el

QM

Cu" @3 oM @I, v, = v

ffErs gateg Orres, v, = 2v

Cu" @3 9Iff g91@l, S, = 0.003 M

Cu” 97 (17 T, S, =?

N S,
V1§ = 1,5,
V181
2=y
V x0.003
-y

2V
=1.5x 1073M
Cl- = gowiar faefa:

fafere ¢l =R erefS gl 26 (0.003 + 0.004) M = 0.007 M
G,

Cl- 93 =i oo, v, = v

Cl™ &3 ([ AeH, V, = 2V

Cl~ @3 @ifn <=4l S, = 0.007M

Cl~ &3 1 g991@l, S, = ?

Qe &ife,
V181 =135,
V15
Sy =——
2 7
_ V x 0.007 M
o2V
=3.5x%x10"3M

ORI, CuCl @F A @re

Kip = [Cu*] x [C17]
= (1.5% 1073) x (3.5 x 10~3)mol?L?
= 5.25 X 10~°mol?L?
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m acapEmc Rv h
db | B3 shikho

(RG Kjp < Ky, FICEZ T qeTF91 518 71

Cldl [T. Q. 58]
CuS '€ NiS @F TIPSl &aFel @ 4 X 10°° 93 1.5 x 1071 GF& =@ Cu” 8 Ni’* 9 e @3d (A
B SATNCE LTS JAN 7AF TS TS e G Y HCL Q@11 FF 219 H,S o5 BTl Tt |
(F) AT RTT I IEA?

(¥) Na' *f¥ =7, 58 Na* +f¥® =z a1- Jyrapt Feat

(°f) TmI*IF SPAICE NiS «@F @iet e et |

(%) S AR Taee viafs et e NS e et

o 6 XX v

Teqs

(F) @ 7 M e 2T e Fie Fce I 7 T8 @ s [ deREd ok w3l
Ia T (T OTE ARSI AT |
() Na *REIgF e FHIE, o3 *RIEE TGO e 2[99 SerF @ 263¥, Na 93 22 aRaee
& W T | Na” SIS S [0 Ne OF S~ 2GR ZERGA [P REieRe 221 Na” SiRes g
(0.095 nm) @ ANARE FENE 0,157 nm ACFF IV 1 ©13 Na' A9 29T B G fTefFaea A
VPO WIFE R FCT Na” WTE JM2eE T O ETRG SPTIaee Apd *Ife< (4562 kJ/mol) A& =7
A4 Na' 20 @IS G5 ZEFE A9 S Na' 10+ FEL9 73|
() NiS &F 7@ Ty B30t Afo® AT 2-
NiS = Ni?* + §2-
47 @ Nis @3 @pef = X
~ QA Ni2+ @9 I, [Ni*] = X

"oshag " [$]=x
NiS 9% @ISl @9 Ksp = 1.5 X 107"
oISl S|, Ksp = [Ni”] X [2] =X x X = X
4, X = [Kep

=4/1.5x 10"%

= 1.225 X 10712
oA, TwI%FE NiS «F @pel 1.225 x 10~ 2molL1

(%) THI#FR Cu’ 8 Ni** 97 el B39l (/T QD SAFCE FLITHA JIAT 52F FAF A6 20N AT ST
s 5 et Tmiotaa A, *RiE T4 2=

e Txeor (@Il SRl @A Fef @i A wsERe *a A O fren F @ Teer et el
SIFER W 9211 A T TAFS (@A 0T TN ARAGTAR RS (VAR TA@R @oee] &
TRy AiRifbd Iyl RAFeE Afo@ws FCF TN, O A9t TusfFe 2@ I @ wowEE I w14t gy
QO NCE AT FACO A AT, SR +4fG @< Targe e 1 GfbR @rel wawe ife i e |
TIPS AT TR S8 T OTETRGTENCS 1, 11, 1A, 111, IV 8 V & e 11 2a0R 1 Cu®™ 2l & 11
QR Ni** 2 & [IIB 9F TRYS |
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EIII35|B$I 135 HsC 26 SNIKNO

Tml#ltFa CuS @ NiS U TIrel &oe @b S0 7l AR @ NiS T BIFSl CuS OF G O @ |

=g @Iyl X2 Cus (AF Nis S A FA & FNAR O AN T =7 |

H,S = 2H' + S2~

HCl — H* 4+ Cl-

HCI @37 R@ifers H' gaed $oif3e AP I 2H ST AR 2o H,S [ Sal Iarseeied g

A1 s’ HCT U3 SoAf%feq Faeet H,S [Reaem afzs 231 @aed 5° @9 @l F 29ACS Cu” I RIS QO
Tfeay I 1 T8 Ni¥* 9RF 8 §7 IFCEF (el ITN@d edwel NiS @7 O Thod eATeNE Aoy FACS
AT 1T T Ni¥* € Cu”’ ToAfB® AFENS (& CuS 4w 27 |

oI A LONTT MG Cu’* 72T FACT Q0 Ni** S8 AT |

ST, HCI 99 H' O AIAR OIS FI0E 0 =@ Cu’ e 72 S |

oY | [€. . 5]

0.714g Fe(OH),

Ag-1 a1 ME-II

X, 192 #Alta 579 @RS e @A 922 f, 'Y [ R 2Itae QIR T B ot sl e b1 AR 11
TR A 20O I, HE FET |

(F) SRBIE T 02

(%) Re 9F CE® W4T 1 JIE I

() III TR AT TRF AT @oFe T Feat

@) 1, Fiere @m afEil Ao sfifeTeng I Tt |

o 66 X v

Teds

() [TEFAER SR @ G SRS 8 HNE ey FERET (NCIF TGS SIS ABRAT (do-
5¢)% ATF OItF THHEB A (<O & 27 |

(%) Re ZEN TAVE IS AFCHS VG S TRT F9F ANSGHS VA TS |
R _ Somi 9 wfewe g
7 ae vge afewis yag

Ry @9 W A@I 1 WA T A (el (B G QRS QA S5 #12 Gfoes F90o A1 1 @I Ry
93 T TN e TS AT |

(1) @<,

wq, w = 0.7148

e, V = 500mL

Fe(OH), 9% W< ©F M = 89.85

@l S = ?

oA @i,
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w X 1000

MV
_0.714 X 1000

"~ 89.85 X 500
= 159 X 107?M
~ & Fe(OH)2 T¢I T11@! 1.59 X 1072M |
Fe(OH), = Fe?t = 20H~
1.59 X 1072M 159 X 1072M  2(1.59 X 1072)
~ Fe” @7 9@, [Fe?t] = 1.59 x 10™2M
OH~ @9 T1@l; [OH] = 2(1.59 X 10~?)M
- QTS @Fe K, = [Fe?*] x [OH]?
= (1.59 x 1072) x (2 x 1.59 x 1072)?
= 1.6 x 10~ °mol3L73
SR, 111 92 2@ GeIF QI @94%e 1.6 X 10~ mol3L3 |

() 5 @7 A ST v, = 200mL | SRR A ©F X, = 2g 1,

200 mL CCl, 9IF JIT I GFAK FH*F FAE nV, = 200mL; n = 5 T V, = 40mL
TS I, 93 9 X, = ?

QI &, cCl, AfTF %9 @ K= 80

AT @ ccl, @9 I @R, K, =$

G I T Xy = X [ 2|

KpV,+nV,
~ (0.0125 x 200) ]

=2.
(0.0125 x 200) + 5 X 40

= 0.02469
wfgife 1, @q #ifasie 0.02469 g
- s o Afamid = %69)“00 — 98.76%
4,
2fs 50 mL CCl, &S IRYT I HIFAIF [T CFeg T4 1, AT X, = 2
QTFCE ANFAAT 2CEI-
KpV; 1*

X, = X, L]

KpVy + Vs

_ (0.0125 x 200) ]‘*
~ 71(0.0125 x 200) + 50
= (2% 0.0476)*g = (1.02 x 10~ %)g

B 9 s 9% ffase
2—1.02 X 107° X 100
= ; % = 99.99%

oA GFAIE 200 mL CCl, FREAC YECTa 2 98.76% (& 50ml ¢ BIF A 200mL CCl, FIAR
fergmicTa sifersiel 99.99% A 7t BT &M 1 O 517 A9 50 mL FCH CCl, TIA OGP |

Academic Program | HSC’26 72 IS AR (QITST)




ACADEMIC
PROGRAM
o 3 | B
CLASS 11
B3 W TRt CSl!
ﬁ'qfﬁ?l'sfﬁ/ Ws['ﬂ?[m
3) 20°C @R 50°C SANIAT XY TR RIFS! JAGH 35 AR 82 JET & FICIF 100 g & TINF 50°C

SHI@El 20S 20°C SANER Aewt FAe Rl AfFE T (@@ TR?
(F) 12.82g (¥) 16.82g () 20.82g (9) 25.82¢g

R) (I (SCHBTS IS A GHCI?

i. HCL,HNO, ii. H,S,HCl iii. NH,Cl, (NH,),CO;

e @t Ffw?

(F)ieii () ii @ iii (o) i 8 iii (9) i, ii @ iii

©) K4[Fe(CN)g ] T3 TR (FH AT A4S Tt Ia?

i. Zn?* ii. Cu?* iii. Fe3*

o @l FAow?

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

8) FIABTE Areq elferar et st <2
(F) o= (%) Ho= (7) T=ret (¥) 9@

¢) e Reiee @F ore aferafs Jze
(F) ~res () @ wAreq (o) Aot Sies  (]) SAreT

Y) (NaCl + NH,Cl) 97 et (e SAmE SR3eaet “afs =ei-
() e () @ (o) Qe @A (9) Beired

q) feied NG 2e=-

i, *Toell B (GBI ii. T CEFAOIANRE il (A7F (@CoIafe

e @i #fw?

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

31 25°C SI7NI@ Fe(OH); 99 QIRF®! @0 3.74 x 10738
| | |

Fe(OH); 20mL 80 mL
T 0.1M FeCl, 0.025M NH,0H

HMa-1 HMg-11 palBs

(F) TR Gl T T2 N

() T JETREN ST Gpifem el (¥ It e | N
() a1 97 TEF @t AN/foR gve [efq I ©
(®) T A@- 11 € 111 9F TIEAE G VA 20, @A FLHA ooy 7R < 72 Afafesorns [uga
I 8

Zn(OH),, AI(OH)3 €32 Ag,C0;3 @9 Kgp IANGET 3.0 X 10717, x 1073* @3 8.5x 107121

() oo e 2 b
(}) UV I 7 FSIE & A5 =9 T 277 R
(o) AMG-3 @ Ag* SAER TvQl oo G | ®
() “1g-> 9F ¥ NH,Cl 9 T=if¥fSre 3™ NH,OH @9 T4 T, SR (&1 AT S0 G4sHe 71 ©f
sffeerR fesma s 8

0.25M FeCly 0.5M NH,OH

Fe(OH); @3 Kgp = 3.74 x 10738

(F) Cu 97 FETSHARTIA G0 | X
(%) 2.5% NaOH 93 pH ¥9? N
() A -*ITIR T GO @AT AL TR o
(X) A -ATCAT TRCHR A0 B-ACET 4= (T FICA CPI GLECF AT F? AffoFens Resmat seat 8
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https://www.facebook.com/shikho.bangladesh/
https://www.youtube.com/@Shikho

