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1. #-01mol 7HCl 4 » T 3[ia7% "¢ > f%‘—*ﬁ spH B A ?
(A)# -k 1.0 L
(B)0.1M ~ 10L =7 NaOH % %
(C)2.0 M 1 H,CO3 £ 2.0 M 7 NaHCO3 2 & =73 :% 1.0L
(D) 20 M 7 H,COz3 2 1.0 M 7 NaHCO3 /= & =73 7% 1.0L
(E) 0.1 M 7 H,CO3 2 0.1 M 7 NaHCO3 /% & =73 7% 1.0L
2. 3 NH;NOz + (NH2)2S0; ~ HoS04 f HNOs = 5038 » 7 7| im fh38 8 it #w & % 4 2
(A) Ba(OH),
(B) NaOH
(C) HCI
(D) Na,S
(E) NaCl
3. FHREINIOWEERE S EMFORR O FAB I IRE S RII- BB RATE S B
£5 59
(A) AgNO3+NaCl
(B) Na,CO3+ HClI
(C) NaOH + CH;COOH
(D) BaCl,+ CuSOy,
(E) Na3PO4+ NaOH
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(C)2 =4 Ag,SH 2 ¢ A

(D)tedt 3 Kkl ™ > “1i8F 5 249 + H,S - Ag,S + H,

(BE)HsS 3 8™ & 5 18
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(A) Zn | Zn** (1 M) || Cu?*(1 M) | Cu

(B) Zn| zn** (1 M) || Ag"(1 M) | Ag

(C)Cu|Cu®* 1 M)|| Ag"(1 M) | Ag

(D) Zn | Zn** (1 M)|| Co**(1 M) | Co

(E) Co| Co® (1 M)|| Zn**(1 M) | Zn
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(1) Pb(NO3). (2%)
(2) NaF (2%)
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(1) Pb(NO3), 7% *+k € A 2 Pb*" o NO3~ © NOg &I % ¢ -kjig ; Pb? K jgfs & pedt » #f
I Pb(NOg)z K /% R RS ﬁ‘ri'fi °
(2) NaF 337k ¢ 224 Na'fo F o Na %" 2 ¢ kj# 5 F K21 Taeld » #72 NaF -k
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2. 25°C™ > #-0.10 M HNO,:% /% 50.0 mL 22 0.10 M NaOH /% ;% 10.0 mL ;2 & {& > fe @ ¥ fr
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(1) e ® fois HNO2 kRSP ?24 23553 NaNO; ? (4%)
Qe FE B3 kapH 5 %5 7 (3%)
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(1) O, % NaOH it {7pade ® fr > H & V4™
HNO2(ag) + NaOH(ag) — NaNOy(agq) + H2O(l)
o 0.10x50 0.1x10
FET 5 mmol =1 mmol
Biv# — 1 mmol — 1 mmol + 1 mmol
L 4 mmol 0 1mmol

[HNO,]=0.067M, NO, =1 mmol
(2) padk® frte > B atHE 5 10+50=60 mL > [HNO,] =

M N0z 15 M-

60 80
HNO(aq) H'@g) + NO; (ag)
—X= +X=
T ek A 4 X -
60 60 60 60
[H'IINO, ]
T gL R S~ T ek o & Ko=  [HNO]
1
7 1 450x10 4= D=t
60
@ x=1.80x10 %+ F[H']=1.80x10 *(M) >
pH =—1log(1.80x10 %) = 2.74
(3)#: » 0.5 mmol Bt » NO; B frH = 2% &)+ HNO,
HNO, NO, + H
4+05=45 1-05=05 05-05
EATET e A5, 45 05, . 05
LATE S 60 60 0 "% %o X
PEER
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B FRAT ~ K= [ANO:]
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_ 60 xx0.5

450x10 ‘= —5- = 727

0
# x=4.05x10 *» [H'] =4.05x10 * (M) -
pH =—log(4.5x10 %) =2.39

3. KEEELEEHAT 3000°CT WEF K4 Sig) TAL - F Lp o FEw FT 73!
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(1) SiOy(s)+2C(s)—Si(s)+2CO(g)
(2)F 5 Si0 (25 ) BRALC (FF ) FE =(1x60) : (2x12)=5: 2

4. #1592 % - ~33dri3 + 100.0 mL oKz o sediF4pm Al 0 12 0.5 M 1 HCI(ag)iF L
Gipl TP % o B0 F (1)~ (3)%

I: I 1 1
10 20 30 40
V.. . (mL)

HC1

(1% 2z~ + & 5 #?(3%)
(2)% Aghz pH iE 5 9.0 > Bl:Zak2 K, & % 2(3%)
Q)i 2232 pH E 5 &+ ?2(3%)
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(2) %3 E%PM %
(1) % - =iz A5 E=Mgmol » il 2x1=05x220 1 =M=150 g/mol
M 1000
() B5 %% $8 0 & pOH=pK, =14.0—9.0=5.0= K, =1.0x10°°
15 1 .
3) [BOH]= —— =0.1M> R|[OH ]= 5 =1.0x10° M
©l 1= 150 100107 I[OH 1= J0.1x10 x

=pOH=3.0 > #& pH=11.0

5. WMEMTHFEF > A8 U E AT MBBRRSME A S F VR EY ET AR (Fe=56 >
C=12> 0=16)
(DB 10 55 et (F2 5 * (3%)
(2)% 5kg e 7p ¢ & 40%:hF i 4B(Fe03) 0 Bk R 2F B> 17 5
ERv L% 2B R o (3%)
(- ) =R 2 Madiml
1= R+ 4 i VR R ERIEE B o
23R B A AR RIZE B Y o
(Z ) z=L3Ep 2 Jf%'—fl% :
K 3 2 1
(1) nE WP R ER LT I S I O AR
A #e 3 2 1
() P WEER R P - | PSR
(Z) $5ERMF
10x10°% x 40%
pu— b n pum— N —
(1) Fe,O3=160 Fe,0, 5%10%X40% 160 12.5
160
=N =2Fe,03=12.5x2=25(mol) -
W =25x56x10 *=1.4(kg) °
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@)ne= 2 e — 2x12.5=18.75(mol) » We=18.75x12x10 *=0.225(kg)

6. I TFI-FATTF AL RIARFI AN EIIBBIFSB R T ok
®* I s R4 (LIMNOy) » f a5 7 &AM (LiCe) > RN FiFrIiae { &
L E S o (6%)

(=) =8 2 Matns

FEET AR R SREE Y

(=) AP 2 28

=
w

2 6 3 1
(1) nE WP G RE B AR L = 2 I
(Z) %4 EEFpM %
Positive electrode: MnO, + Li* + e~ — LiMnO,
Negative electrode: LiCs — Li* + e + Cg
7. gl BAEWMEG =B pKa e A% 2241669 &7 1155 58 4 Aok P R
3525 o (6%)
(=) =82 Bisthrs .
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AE - °d 6 3 0
(1) nE EA S EREE L P I
(Z) %5 EFpM %
HsAsOs =—=H" + H,AsO4 2.24
Arsenate
As(V) HoAsQs =—= H' + HASO42- 6.69
HAsO.> =—* H* + AsO.* 11.5
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(2) 35§30 %
Saturated KCI is used in a salt bridge because K* and CI~ have similar mobilities. Junction
potentials at the two interfaces of a KCI salt bridge are slight.

& fe KCI * >t 3 > 715 K" 4v CI'2 4 4p i eng B4 F - 7] KCI B
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9. FiPP i P AMF NaClavpie o ko TIRETIAL L § P o b? L8 F pAEP?
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(- ) =F 2 Mgt s
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Battery
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| I
Inert Electrode Inert Electrade
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ST,
Anaode
Cathode (-):
Nat + e > Na ESreq = -2.71V

2H,0 +2e > Hy + 20H E%.y=-0.83V

Anode (+):
2CI »Cla + 2 E°qy =-1.36V

2H,0 50, +4HY +4e EO, =-1.23V
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E° cen = E°, HYv2 Hy, -E Mg/ Mg
Hence E° =J°..
Mg** Mg Cell
Voltmeter
Mg rod = H, gas at 1 bur
_ presgure
Mgﬁlh :
drIiiiii| Solution e Pt-sheet

1M HCI solution
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£31653 AgR+E3 108 Cubm~+£%635;-¥A757T 85 965002 %) (8%)
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Cell B: Ag'+e = Ag at cathode.

1 mole (108 g) of Ag is deposited by 96500 C.

1.45 g of Ag will be deposited by (96500%1.45)/108=1295.6 C.
Q=lt

1295.6=1.5xt




t=864s

Cell A: Zn* +2e — Zn

2 moles of electrons (2x96500 C of current) produces 1 mole (65.3 g) of zinc.

1295.6 C of electricity will deposit (65.3x1295.6)/(2x96500) =0.438 g of zinc

Cell C: Cu*"+2¢"— Cu

2 moles of electrons (2x96500 C) of current will produce 1 mole (63.5 g) of Cu.

1295.6 C of current will deposit (63.5%1295.6)/(2x96500) = 0.426g of copper

Saturated KCI is used in a salt bridge because K* and CI~ have similar mobilities. Junction
potentials at the two interfaces of a KClI salt bridge are slight.

tefe KCI * » 84 - F15 K" e CI & 4p iR @A 5 o Fp KCl @A
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