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Cau 1. (4,00 diém)

Hap thu hoan toan 0,010 mol khi HzS vao nudéce cat, thu dugce 100,0 mL dung dich A.

a) Tinh ndng d6 can bang cua cac ion trong dung dich A.

b) Tron 10,0 mL dung dich A véi 10,0 mL dung dich FeCl2 0,02 M, thu dugc 20,0 mL dung dich
B. C6 két tua xuat hién tir dung dich B hay khdng?

¢) Tinh gié tri pH cua dung dich B dé c6 thé tach dwoc ion Fe?* hoan toan ra khoi dung dich dudi
dang két taa, biét rang ion Fe?* duoc coi 1a tach hoan toan ra khoi dung dich khi ndng dé con lai cua
sat(11) trong dung dich 12 10 M.
Cho biét: pKs(FeS) = 17,2; pKai(H2S) = 7,02; pKaz(H2S) = 12,90; *B(FeOH") = 10°%

Céiu 2.(4,00 diém)
1. M6t dung dich hdn hop A gom HCI 0,1M va H3PO4 0,1M.
a.Tinh pH cua dung dich.
b.Tinh thé tich dung dich NaOH 0,1M can dé chuan d6 100 ml dung dich A dén pH = 4,4.
(Cho H3POg ¢6 pKar = 2,15; pKaz = 7,21; pKaz = 12,40).
2. Dung dich X gém HA 0,02M ; HCIO 0,100M va NH4* 0,2M. pHx=2,745.
a) Tinh Ka(HA), biét pKa(HCIO) = 7,53; pKa(NH4") = 9,24
b) S6 lan pha lodng dung dich X |a bao nhiéu lan dé d6 dién ly caa HA thay di 4 lan ?
Cau 3. (4,00 diém)

1. Dudi day 1a gian d6 Latimer ciia mot chudi tiéu phéan chira luu huynh ¢ pH = 0. Cac gia tri thé tinh
theo Volt:

_ x 5_ +0,569 y 5_ +0,600 +0,144
HSO4 _)5206 _)H2503 _)5203 _)S_)st

| +0,158 T
| +0,456

a. Xac dinh cac gia tri x, y con thiéu.
b. Cho biét S° (don chit) bén hay khong bén.

¢. Viét phuong trinh ty oxi hoa khir ciia S,03% dua theo cic tiéu phan dugc cho trong gian dd Latimer.

d. Tinh AG® va tir 46 tinh hang s6 can bang ciia phan tmg tu oxi hoa — khir & 25°C.

Cho : F=96500; In=2,303lg; R = 8,314(J/K)
2. a. Hay trinh bay cach thiét 1ap so do pin sao cho khi pin hoat dong thi xay ra phan ung:

HsAsOs + NH3; — H,AsO; + NHj
b. Tinh strc dién dong cua pin ¢ diéu kién tiéu chuan ( Egin ).
Cho: pKyias0,) = 2.13; 6,94; 11,50; pK =9,24 (pKa = - IgKa, v6i Ka 12 hang s phan li axit).

Py, = 1 atm; ¢ 25 °C: 2,303ﬂ =0,0592.

a(NHy)



Cau 4. (2 diém) Trong 5 lo khong chira nhan chta riéng ré 5 hop chat thom la
CsHs — CO— CH2 — CH3; CsHs —-COOH; C¢Hs—CO—-CH3; CsHs—CHOH-CH3 va C¢Hs—CH = O.

Dua vao cac két qua thi nghiém sau day, hiy cho biét mdi chat dwoc ki hiéu bang cac chir céi
(A,B,C,D,E) trng vai cdng thirc cau tao nao. Viét cac phuong trinh phan tng xay ra.

- Cho vao mdi chat mét giot hdn hop K2Cr,07+ HaSO4 va lac déu. Sau vai phut thiy A, C bién doi
dung dich thanh xanh luc

- Cho vao mdi chat 1 it dung dich NaOH lo&ng thi chi riéng B tan dugc.

- Khi cho tac dung véi lot trong dung dich kiém thi A va E cho két taa vang

- C, D, E déu tac dung véi 2,4- dinitrophenylhidrazin cho két tia mau do da cam.

CAu 5. (3 diém)

1. Chét nao sau day c6 tinh thom:

. l (A) B ©) l
2. So sanh tinh axit cua:

(D)

a. Axit bixiclo [1.1.1] pentan-1-cacboxylic (A) va axit 2,2-dimetyl propanoic (B)
b. CsHsCO:H (E), CeHsCOsH (F) va CeHsSOsH (G)

3. Trinh bay co ché ctia phan (ing sau:
a. Chuyén vi Wagner-Meerwein:

CH; ch
OH gt (I 3
CHj3

b. Phan ung cong Michael:

CH(COOE),
CH,(COOE), |
CHy~CH=CH-C—CHg 5 "> CHy~CH-CH; C~CHy
o CH,COOEt 5

Cau 6. (3 diém)
1. Mot monoterpenoit mach hé A ¢ cdng thac phan tir C1oH1s0 (khung cacbon gom hai don vi isopren
ndi vai nhau theo qui tic dau-dudi). Oxi hoa A thu dwoc hdn hop cac chit Al, A2 va A3. Chit Al (CsHsO)
cho phan tng iodofom va khéng lam mat mau nudc brom. Chat A2 (C2H204) phan tng duoc véi Na,CO3
va véi CaCl, cho két taa tring khong tan trong axit axetic; Az lam mat mau dung dich KMnO4 lodng. Chit
A3 (CsHgOg) cho phan tng iodofom va phan tmg duoc v&i NaxCOs.

a. Viét cong thire cau tao cua Al, A2 va A3,

b. V& cong thirc cac dong phan hinh hoc cua A va goi tén theo danh phap IUPAC.
2. Xac dinh c6ng thirc ciu tao cac chat A, B, C, D trong day sau:

4-Bromobutanal —HOCHCHOHH™ | p (o 1y 0,Br) _Ma/ete, g
1) CH,CHO CH,OH/H™)
s C (CgH120,) . D (C7H140,)

2) H,0*)
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CAU | Y HUONG DAN — PAP AN Piém
1 |a |Nongdo caa H:S trong dung dich A: C=0,10 M. 1,0
Do Ka1(H2S) >> Kaz(H2S) va C.Kai(H2S) >> Kw, do vay co thé bé qua can bang phan li
nac 2 cua HzS va can bang phan li cia H20. Can bang chinh quyét dinh pH trong dung
dich la:
H2S = H" + HS Kg=10"%
[] (0,1 —x) X X
— [H+] = [HS]=x = 1049 [S2]=1072° M.
b | Sau khi tron: 2,0
C(Fe?*) = 0,01 M; C(H2S) = 0,05 M.
Nhan xét: Do Kai(H2S) >> Kaa(H2S); C.Kai(H2S) = C. *B(FeOH") >> Kw, do vay co thé
bo qua can bang phan li nic 2 caa HaS va can bang phan li caa H20. Céc can bang chinh
quyét dinh pH trong dung dich la:
H>S = H* + HS Kap = 10702
Fe?* + H.0 = H* + FeOH+ *B =109
[H] = [HST] + [FeOH'] — [H*] = C(H2S). Kat/([H*] + Ka1) + C([Fe**]). *B/([H'] +
*B)
Thay Ka1 = 1079 *B = 102 vao phuong trinh trén - [H*]=1,26.10* M
— [Fe**] = C([Fe**]).[H'/([H*] + *B) = 9,905.10° M.
— [S?] = C(H2S). Ka1 Ka2/([H']? + [H']Ka1 + Ka1 Ka2) = 3,78.104 M
— [Fe?*].[S?] = 9,905.103. 3,78.10™4 = 10716426 > K(FeS)
— CO két taa FeS xuat hién.
c | Tai thoi diém két tua hoan toan Fe?* thi [Fe?*] + [FeOH'] = 10° M 1,0
[Fe® ](1+ E) =10° M —[Fe*] = 10°° h _ggs_ N
h h +*b h +107>%
Mat khac:
-19,92
[S*] = (0,05- 0,01). Koy Kap = 0,04. 10
h* +K h+K, K, h? +10""%.h +10™9%
[Fe?*].[S?] = Ks = 10172,
— 0.04 1071022 -6 h ~1017% 5 h=105% s
" h?+4107%2h 410992 "h+107%%2
pH =5,09.
2 21| a. HCl—- H' + CI 1

HisPOsS HY + HPOs (1) Ka
HPOsS H* + HPOZ (2) Ka
HPOs#S HY + PO 3) Kas
HOS5 H' + OH @) Ku
Ka1>>Ka2>>Kas bo qua (2), (3)
Chcr>>Kw bo qua (4). Do d6 phuong trinh (1) 1a chu yéu
Bao toan proton
KaChpo, 102*°0,1

—2= =01+ 4ﬁ
Ka1+[H+] O 2,15 +

[H*]=10%"% = pH =0,9737

[H+]=Cci-+[H2PO4]= Cci+




b. NaOH + HCI — NaCl + H20 1
0,01 mol 0,01 mol o ‘
Gia sir NaOH trung hoa vira hét nac 1 cua HsPOjq thi dung dich bao gom NaCl va
N@.HzPO4.
Gan ding: pH = (pKa1+pKa2)/2 = 4,68 > 4,4,
Do d6, NaOH chua trung hoa hét nac 1 cua HaPOa.
Dung dich thu dugc la dung dich dém gom NaH2POs va HzPO4
H:POs + NaOH — NaHPOs4 + H20
0,01 mol a mol
0,01-a 0 a
[NaH,PO,]
H=pKq+ g2 %
TP Y o]
44=215+ lg—2— s a=9,944.10° mol
0,01-a
NnaoH = 0,01 + 9,944.107 = 0,019944 mol
Vion :g — 0,199,44(1) =199,44ml
2.2 | Cac can bang: 1
HA=—H" + A’ Ka (1)
HCIO=——H" +CIO K, =107 ()
NH; &——=H"+NHK_, =10°# ?3)
H,0—=—=H"+0H K, =10" 4
a)pH=2,745 => b6 qua can bang (2),(3)va (4)
+ - - Ka
[H']=[A] => 10 21745:0’02XW
Ka=10°"
. -2,745 1
b)Ban dau ana= =0,0899
3,75 T
Sau pha loang ana'=0,0899.4= _3178 = [Ho ]'
10~ +[H']T Cla
Suy ra C;,"'=8,796.10%(M)
Vay can pha lodng _ 002 o5 7414n
' 8,796.10™* ’
3.1a) 0,5
. 2.0,1581—0, 569 _ 0,253V
y= 3.0,456-0,569 _ 0,400V
b) Do E°(S%S?)<E°(S*%/SP) nén S° bén, khong bj tw oxi hoa khir 0,5
) 203 +2H* €  H.S03+S 0,5
d)AE’=06-04=0,2V 0,5

AG® = -nFAE° = -38600(J) => 38600 = RTInK —

_ 38600 —15,58 = K =5,8.10°
8,314.298




3.2 | a. Phan tng xay ra trong pin dugc t6 hop tir cdc can bang sau: 1,0
H3AsOs = H* + H,AsO,
NHs + H* =  NHj
HsAsOs + NHs= H,AsO; + NHj K *)
Nhu vay cac can bang trén déu lién quan dén qua trinh cho - nhan H*, do d6 c6 thé chon
dién cyc hidro dé thiét 1ap pin. Vi gid tri thé cua dién cuc hidro (E,, . i, ) Phu thude véo
0,0592, [H*T?
[H]: E .+, = — Ig
2H" H, 2 PH,
nén dién cyc platin nhung trong dung dich HsAsO4 (c6 [H*] 16n hon) c6 thé duong hon,
s€ 1a catot. Nguoc lai dién cyc platin nhing trong dung dich NHs sé& 1a anot. Vay ta c6 so
do pin:
(-)Pt(H2) py, = latm | NHs@q) , NHj || H3AsOuq) , HyASO; | Pt (Hz) py, = latm (+)
b. Qua trinh oxi hoa xay ra trén anot: 1,0
Ho = 2H"+ 2e K=1
2 | NHs +H*=  NH.' NH; (K32 = (10°24?
0
2NHsz + Hz =2 NH; + 2 K,=1072Ea/0.0592 (1)
N Eg _ 9,24 . 2.20,0592 = - 0,547 (V)
Qua trinh khir xay ra trén catot:
2 ‘ HsAsOs= H* + HoASO) (Kgy)® = (102132
2H*+ 2e = H» K=1
0
2H3As0s + 2e = Hp +2 H,ASOj K,=10%Ec/0.05% )
N Eg _ -2,13. 22. 0,0592 =.0,126 (V)
Vay ESip = EQ - Eg=0,421 (V). (Hoge tir (*) ta c6: K = Ka1.(Ka)t = 1050952
Eopin =E= 0,421 (V))
+) K2Cr207/H2S04 oxi hoa ruou, andehit. 1,0

3Ce6HsCHO + KyCr207 +4H2S0s — 3CeHsCOOH + Cro(S04)3 + KoSOs + 4H20
da cam xanh luc

3CeHsCH(OH)CH3 +K2Cr207 + 4H2S04 — 3CsHsCOCH3+ Cr(SO4)3 + K2SO4 + 7H20
+) Chét tan trong dung dich NaOH loang 13 axit benzoic.

CsHsCOOH + NaOH —» CgHsCOONa + H20
+) I2/NaOH phan uing dac trung nhan ra hai nhoém churc:

—|(f— CH; va — CH— CH;
0 on

Phan ung:
R—CH—CH; + L, —— R—C—CH; + 2HI
| |
OH O
R—C—CH; +3I, + 4NaOH —> R—COONa + CHI;| + 3Nal + 3H,0

vang

]
0




+) 2,4 - dinitrophenylhidrazin nhan ra hgp chat cacbonyl.

R R
N \
C=0+ H,N—NH NO, —»> CZN—NH@ Nozl +H,Q
o v
ON O,N

CeHs - CH(OH)- CH3
CesHs - COOH

CesHs - CHO

CeHs - CO - C2Hs

E: CeHs - CO - CH3

Do vay:

oW

1,0

5.1

Theo Huckel, hgp chat thom c6 cau tric vong phang, lién hop kin va sé e tham gia lién
hop 1a 4n+2.

Vay nén:

- A thom do lién hop kin va thoa man quy tic Huckel

- B khong thom do khong thoa mén quy tic Huckel

- C khong thom do khong phang.

- D thom (théa man quy tic Huckel 4n + 2), duong nhu do 2 ion thom dung hop Véi
nhau:

QO = a®

anionCsHs  cationtropili

0,25
X4

5.2

a. Tinh axit;: A> B la do:
HsC

COOH COOH
H3C

H3;C

f f

H3;C

COO” coo"
H3C

HsC
Bi solvat hoa tot hon Bi solvat hoa kém do hiéu ttng khong gian

§>

§>

0,5

b. Tinh axit:

90 _O-H (/O -H ” -

H,C—C < H,C—C < H,C——S——OH

\ D
X : ¢

0,5




5.3

CHg CH, CHs

-H,0
Cﬂ
_CH -H*
CHs H >
H CHy

CH,

0,5

Q S}
CH,(COOEY), + CH,COOEt —= CH(COOE!), + CH3COOEt

CH(COOEt)2

} o

CH(COOEY), ?H(COOEt)z l
‘ —
0 OH

0,5

6.1

a. A la hop chat mach ha nén c6 2 néi déi
Al tham gia phan @ng iodofom nén A1 1a hgp chat metyl xeton
CH3COCHs + 12/ KOH CHIs; + CH3z COONa
A2 phan ung véi Na2COs nén day la mdt axit, dua vao cong thic phén tir day la mot
diaxit

HOOC-COOH + NaxCOs NaOOC-COONa + H20 + CO>
A3, CsHgOs3, cho phan trng iodoform, phan tng dugc vai NaxCOs.
Az vira ¢ nhom chirc metyl xeton vira c6 nhém chuec axit
Al: CHsCOCH;; A2: HOOC-COOH va A2: CH:COCH.CH,COOH

1,0

b. A monoterpen mach hé gom 2 don vi isopren ndi véi nhau theo qui tac dau dudi, nén
¢6 bo khung cacbon la:

/
%

Pau™" dvor Pau dudi
Duya vao ciu tao cia Al, A2, A3 nén xac dinh duoc vi tri cac lién két doi trong mach
cacbon:

Vi ¢6 su hinh thanh axit oxalic nén A c6 thé la:

% ~—~0OH

OH

/J\ Geraniol Nerol

(E) -3,7- dimetyl octa-2,6-dienol (2)-3,7-dimetyl octa-2,6-dienol

1,0




6.2

/O
A: CHzBrCHchz —CH
No

2

b
B: CI;H2CH20H2— CH

MgBr

0]

No

b

C : CH3CH(OH)CH,CH,CH,CHO D : CHaCH= CHCH,CH,CHOCH;S
|

OH

1,0




