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NGAY THU NHAT
Cau I (2,5 diem)
Hudng din chim
a) Thay cic hing sé vao biéu thirc E ()= -~ z, ta co:
Be h™n”
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- Buoce song tinh theo cong thire:

_ he

-34
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b) Goi g, va u,1a khbi luong rit gon cia hidro va doteri twong (mg; vyvav,la tan s cho su chuyén

=1,2157.107"(m) = 121,57(nm)

dich twong img cia hidro va doten.
- Tén s6 photon birc xa khi eletron chuyén dichtirn=2 ven=1 trong hidro va doteri duoc tinh theo

cong thire:
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- Liy (**) chia cho (*), ta ¢6 tén sb ddi vi doteri duoc tinh bing:
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- Sur chuyén dich dfmg v1 giira doter1 va hidro duoc tinh bon cong thirc:

U
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- Khoi Irgng mit gon cua hidro va doten lin lurort 1a:
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Viay su chuyén dich dﬁrng vila: Av=27.10" v,



D6i véi ddy Lyman, tin s6 cia su chuyén dich d6i véi H (v, (Hz)) duoc tinh theo cdng thire: v =%
b 2,9979.10°
2l ‘12_" - 122

Viy Av=2,7.10".2,46.10" =6,642.10" (H=)
*Chii - & biéu thitc (***) néu hoc sinh khéng sir dung gia thiét gin ding ma tinh chinh xéc khéi

=2,46.10"(H=)

lwong ciia proton va notron, két qua cudi cling la Ay =6,70.10"(H:z) (van cho du diém)

¢) Hé positrnoni ¢6 thé biéu dién dudi dang: e’e”

i . ) -lZ'Z
- Khi electron chuyén dich tir n =3 vé n = 2, ta c6 biéu thirc: E,(J) = —;";—,2 ta c6:
E-N N
ey .
'&EJ 1”):#9121 _I?_L =-"'{_
o 8ch” \20 ¥ A
-Suyra khoi lromg rat gon cua hé:
23 —12.2 —34+3 1
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- Tir do tinh duoc khéi luong caa positron:
= nr,ﬂa.wrmrr‘”ir.l'n'nfmrr - mpo.ﬂ'rm.rr‘g"]ﬂg'q‘]ﬂ_i; :4’55?3"1{}—3]
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—m =9,1198.10"(kg)

POEitron
*Chu thich: trén thue lé, khoi lwong positron b:ing khoi luong electron, sur sai léch & day la do buac
song dau bai cho 1a bude song 14 tron.

Cau Il (4 diém)
1.
a) Phuong trinh hoa hoc cua phan img gitra NH3 va BFs:
NH; + BFs — H:N-BF;
- Phan img ndy thudc loai phan {mg axit — bazo Lewis, BF; 12 axit Lewis (cé orbital p con trong).
NH: la bazo Lewis (c6 cdp electron tu do, ¢6 thé cho sang orbital tréng cta phén tir khéc).
b) Cong thire céu tao Lewis va hinh dang ciia mdi phén tir trong phan (g trén:
NH3 thuoe loar AX:E nén theo VSEPR, n6 co hinh thip/chop tam giic:

H

\\\\“ \\- H
H

BH; thuoe loai AXs nén theo VSEPR. no ¢6 hinh tam mac déu:
F ~ F
B

F



HsN-BF; gom 2 nira AXs gin/lién két vai nhau: HsN-B va N-BF: nén theo VSEPR, né ¢6

hinh tr dién déu — kép.
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¢) Do lon goc lién két & mdi nira AF4 ¢é dinh taaiNvaB xép x1 109°28°
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2.
a) N(NO,);chira5 + 2.5 + 4.6 + 1 = 40 electron hoa tri.

C6 4 cong thire cong huang phii hop nhit (theo cong thirc Lewis) la:
B

X ) /H‘\ _

—0: | +—— [:0—N N T—-D

:“: 0z

Co thé c6 nhiéu cong thirc cong huong khac, tuy nhién nhitng c¢ong thirc trén la pha hop
nhit. Giai thich: sir dung khai niém dién tich hinh thie: (FC)
FE = ¥VE — (3FE + ¥ VNB)

Vai Y VE = tong sb electron hoa tri
Y'FE = tong so electron tu do

YVNB = tong 56 s6 lién két trong cong thirc gia dinh

Cach danh sé theo thir tw & cic cong thirc céng hudng déu nhur trong ion A dé tinh FC



| | A B C D
0(1) 6-(4+2)=0 6-(6+1)=-1 6-(6+1)=-1 6-—(6+1)=-1
N(1) 5_(0+4)=1 5_(0+4)=1 5-(0+4)=1 5-(0+4)=1
N(2) 5-(3+2)=0 5-(2+3)=0 5-(2+3)=0 5-(2+3)=0
N(3) 5-(0+4)=1 5-(0+4)=1 5-(0+4)=1 5-(0+4)=1
0(2) 6-(6+1)=-1 6—(6+1)=-1 6-(6+1)=-1 6-(4+2)=0
0(3) 6-(6+1)=-1 6-(6+1)=-1 6-(4+2)=0 6-—(6+1)=-1
0(4) 6-(6+1)=-1 6-(4+2)=0 6-(6+1)=-1 6—(6+1)=-1

Két qua tinh FC cho 4 dang A, B, C, D la hoan toan nhu nhau nén ca 4 dang cong thirc cﬁng
huang biéu dién so d6 Lewis déu dwoc chap nhan.

Chii Y- néu hoc sinh viét dung va di cée cong thirc cong huong ma khong trinh bay cach tinh
FC nhu & trén van cho du diém.
b) Theo diu bai, phwong trinh héa hoc ciia phan (mg phin hiy nhu sau:

NH4N(NO:2)z —2N2 + 02 + 2H20
- Tir phan {mg ndy, chiing ta dé dang tinh duoc ning luong clia phan (mg theo céng thirc sau:

AHphan img = ¥ AHphi vir — Y AHhinh thinh
- Ta hét ke nang luong cic lién két b1 pha v& va cac lién két hinh thanh

ﬂ.thérl img

Ning luong pha v lién két (kJ.mol™) Ning lwgng hinh thanh lién két (kJ.mol™")
4N-H 4.39] IN=H 2941
IN-N 1.160 4H-0 4 467
IN=N 1418 10=0 1.495
IN-O 3.201 Y AHhinh thinh = 4245 (kJ.mol ™)
IN=0 1.607
Y AHphi va = 3352 (kJ.mol ')

- Tir cdc gid tri ndy, tinh dwoc ning luong cia phan (mg né la:
AHphin img = ¥ AHphi va — 3 AHhinh thanh = 3352 — 4245 = —893 (kJ.mol ")

Br; + hv — 2Br

E:Iw:hi:hc't_f—};:E
1 1e:

_240,88.10°(J/mol)
~ 6,0221.10” (phan tiy/mol)
o E _ 410"

he  6,6261.1077.2,9979.10°
4. Lién két giita cdc hat & nit mang luai:
- Trong tinh thé bac, lién két giira cdc hat 1a lién két kim loai Ag — Ag.
- Trong tinh thé Ca0, lién két giira cic hat Ca® va O™ ¢6 ban chit lién két ion.
- Trong tinh thé kim cuong, lién két giira céc hat ¢6 ban chat 14 lién két cong héa tri C — C.
- Trong tinh thé than chi ( graphit) ¢o lién két cong hoa tr1 (lién két o do sur xen phu cia cac obitan la
hoa sp?, tao ra vong 6 canh gidng vong benzen vi lién két  do sur xen phu ciia cde obitan p, vudng
gbc véi mat phing vong 6 canh) va lién két phin tir (twomg tic van der Waals) giita cdc lop vong 6
canh.

vai E

= 4.107"(J/phan tir)

=2,014.10°(m ") =2,014.10%(em ™)

- Trong tinh thé I, lién két giira cac hat (cac phan tir) hinh thanh luc Van der Waals yéu.



Cau III (2,5 diém)

Hudéng diin chim
1. a) Tinh bién thién entanpy AH” (kJ) khi nhiét d6 co thé tang tir 7 1én 2.
. 60,0.1000
56 mol HaO: ny, , =T =3333,33 (mol)
Bién thién entanpy:
AH® =n.C., .AT =3333,33.75,291.(40,5-36,5) ~ 1003879 (J) =1003,88 (k)

b) Tinh bién thién entropy AS® (J.K™') khi nhiét d co thé ting tir #; 1én £,

Bién thién entropy trong diéu kién déng ap dwoc tinh theo:

T, 40,5+273,15 -
AS" =n.C;  .In—=3333,33.75,291 2T 3221,22(0K™)
- T, 36.5+273,15
¢) Tinh bién thién ning lugng tr do Gibbs AG? (kJ) khi nhiét do co thé tang tir #; 1én 1.
Ap dung cing thire:

AG" =AH" —A(TS")=AH" —AT.§" -T.AS"
— AG° =1003879 - (40,5-36,5).72,6.3333,33-(36,5+273,15).3221,22
=-961571(1) =-961.6(kJ)
d) Tinh quang dudmg (km):
9616
200

Quéng dudng: =4,808 (km)

L2107

- Trudmg hop sir dung gid tri AG® =—-1,2.10° J =—1,2.10° kJ thi quing dudng la: =6 (km)

2. a) Gidn no doan nhiét bat thuan nghich, chéng la1 ap suit bén ngoal khong doi, p =0,25 bar.
- Trude tién, can tinh s6 mol cia hé. Theo dau bai, cong gidn né cia hé 4 = 873 J. Tir cong thire:

A= —Pugoai V2 — V1) = —Pugoai. 2V1 (do V2 = 3V1); véi V, = nRT, S A=-p -2 nRT,
M I
- Thay s6:
22,4
1,5.=——.350
-873= —D,ZS.IDS.ZM = n=15(mol) >V = nRT, _ 2 =17.41 (L)

2,5.10 o 2.5.0,99
—V, =3V, =52,23 (L)
- Tir phuong trinh: AU = Q+ A £ yAlJ = A=nC (T,-T))

5
Vi C,,, = ER (JK '.mol™")

- Thay vao cdc gia tri:

LS.%.&HIM.(T2 —350)=—-_873>T =312 Kk

22,4

n.RT, 1,5.2—.322
— .]'}1 = — =

= 0,766 (bar)
- v, 52,23.0,99




Vay hé chuyén tir trang thai dau (2,5 bar; 17.41 L; 350 K) sang trang thai (0,766 bar; 52.23
L; 322 K) biing con dwdng doan nhiét bit thuin nghich. Dé tinh bién thién entropy, ta tuéng tuong
hé di qua hai con dudng thuin nghich: ding tich va ding ap.

P
AS, . =nC.In-2=1528314.1n 27
g P 2

=-36,879 (JK™)

din,

1 t]

V,
=nC .In—==1,5. ! 8,314, lnw=4?,953 (JK™)
N 4 247,953 17,41

1

AS

ding dp

AS,, =-36,879+47,953 =11,074 JK™)
AS

i [nidmg xung quanh = [} {J‘K_I}

AS,, .. =11,074+0=11,074 (J.K ') >0 — Hé tu dién bién.

hié cé lip

b) AS,, ..., 14 dai lrong ding dé két luin kha nang tw dién bién cua hé.

Cau IV (3,5 diém)

Hudng diin chim
1. a) Ti I¢ s6 nguyén tir giira cac dong vi *C/">C va "“C/'*C trong co thé sdng 14 bao nhiéu?
- Tile BC/'*C:

. 1.1
13 *
¢ /13 =1,03.107

12
C 98,%2
- Tile "¢/ c:
Trong 1 kg C, hoat d6 phing xa riéng cua cacbon 1 230 Bq. Suy ra, trong 1 gam C, hoat dé
phong xa riéng cua cacbon 1a 230.107 Bq

A
- Tircong thirc: A=AN > N=—

A
230.107°
0.693
5730.365.24.3600

- S6 nguyen tir “C trong 1 gam C tu nhién la: =6.10" (nguyén )

0,989 6,0221.10% = 4,96.10% (nguyén ti)

- S6 nguyen tu 2C trong | gam C tu nhién la:

- Vay ti 1& “C/'’C:

“Cc o 610"

BC 3,96.10%
b) Cay dé diing lam gd déng thuyén trén dugc don ha vio nim nao?

=230 11239 o006 {nam)

In2 180
- Vay cdy bi chat ha vao ndm: 1983 — 2026 = —43 (tlre 1a ndim 43 trude Cong nguyen).
¢) Sai s6 dinh tuéi khi sai sé do hoat do phong xa riéng ciia miu C 1a =1,3%.
- (314 tr1 g1o1 han trén cua hoat d6 phong xa néng: 180 + 180.1,3% = 182,34 (Bq/kg)
- Tir d6, tudi cla ciy dénha = e e
In2 = 182,34

- Vay cdy bi chat ha vao nam: 1983 — 1920 = 63 (tire 1a ndm 63 trude Cong nguyén).
- Gid trj gi6i han duéi cia hoat d6 phong xa riéng: 180 — 180.1,3% = 17766182 34 (Bg/kg)
TEL e
In2 "~ 177.66

- Vay ciy b1 chit ha vao ndm: 1983 — 2135 =152 (ndm) (tire la ndm 152 trude Cong nguyén).

=121.10"

=1920 (nam)

- Tir d6, tudi ciia ciy don ha 1=



*Két ludn: ciu duoe don ha trong khoang théi gian tir nim 152 trwée Cong nguyén dén nim 61 sau
Cong nguyén.

2. a) Tén go1 va cong thirc ¢éu tao cua hai monome:

- Etilen glicol va axit tere-phtalic:

] OH
3O
N~ NoH HO 0

etilen glicol axit tere-phtalic

- Hodc etilen ghicol va dimetyl tere-phtalat:

0 OCH;
" O
" on H,CO 0

fiimetyl (ere-phtalat
b) Phan img trung ngung gmira etilen glicol va axat tere-phtalic:
nHOOC-CsHs-COOH + nHO-(CHz)2-OH
— H-[-00C-CH4-COO-(CHz):-],-OH + (2n — 1)H:0
Phan ng tring ngung giita etilen glicol va dimetyl tere-phtalat:
nH3CO0C-CsHs-COOCH; + nHO-(CH2):-OH
— CH3-[-O0C-C¢Hs-CO0O-(CHz2)2-]»-OH + (2n — 1)CH;0H
¢) Gia thiét phan (mg c6 béc 2 (bac 1 déi véi mdi monome. Phuong trinh déong hoe bac 2 véi nong

etilen glicol

d6 hai chit ban déu bing nhau:
I 1

= + kt
[monome] |[monome],

- Ta ¢ bang tinh theo thot gian ¢
| moname|

t (phat) 0 30 60 90 120
[A]+[B] (mol. L") 4,000 2,000 1,334 1,000 0,800

[A]=[B] 2 1 0,667 0,5 0.4

11 0.5 1 (] 2 25

(Al [B]

k (M~ phat™") - 0,0167 0,0167 0,0167 0,0167

- Cac gia tri k thu duoc déu bang nhau, vi thé gia thiét phan (mg cé bic 2 hoan toan ding. Vay, hing

50 toc do k=0,0167 (M~ phat™)

3. a) Tinh néng dé cac chat C, D vi E tai thai diém ¢ = 30 gidy.

Nhin xét: k12 m_s _ k _32 104
k, 1510 k, 11.10

véi qua trinh chuyén hoa C thanh D va C thanh E 16n hon rat nhiéu so véi toc dé phan img nghich

frong (mg véi qua trinh chuyén héa D thanh C va E thanh C. Vi thé, mét cich gin ding, ¢o thé bo

qua téc do phan img nghich tai thoi diém phan mg bt déu xay ra va ¢ = 30 gidy. Khi d6, phan img

da cho quy vé phan tirng song song bic | d6i vai chat C. (Déi vai phan (mg song song béc I, biéu thirc

dong hoc ap dung von chat C tuong tr dong hoc bac 1)

=291. Nhur viy, téc d6 phan (g thuin tuong (mg

)



L , C . ,
- Nong do cua chét C: (k, +k,).r= ln% —(1,2.107 +3,1.107).30 = In é —[C], =0.267 (M)

- Nérng do caa chit Dva E tai thad diém ¢ = 30 gy duoce tinh dua vao hé hai phuong trinh ha an:
[D]+[E]=1-[C]_,.. =1-0267=0,733 (M)
(D] 3 k [C] B k, 3 1,2.10
[E] k[C] k, 32.10°

_}{[D]:D,Z (M)

=0,375 [E]=0,533 (M)

- Kiém tra lai gia thiét ban déu vé vén tdc:
Tai thai diém ¢ = 30 gidy
- Téc d6 chuyén héa C thanh D: v, =k, [C]=1,2.107.0,267 =3,204.10" (M.s")
- Tée d6 chuyén héa D thanh C: v, =k ,[D]=1,5.107.0,2=3,000.10° (M.s™)
Viy tdc dé chuyén héa C thanh D Ién hon rét nhiéu so véi toe d6 chuyén hoa D thanh C.

- Tée dd chuyén hoa C thanh E: v, =k, [C]=3,2.107.0,267 =8,544.10" (M.s™)
- Téc d6 chuyén héa E thanh C: v, =k ,[E]=1,1.10".0,533=5,863.10"° (M.s™)
Viy téc d6 chuyén hoa C thanh E 16n hon rat nhiéu so véi toe d6 chuyén hoa E thanh C.

Viy gia thiét téc do phan (g thuan I6n hon rat nhiéu so véi toc d6 phan img nghich trong khoang
that glan ¢ =0 dén r=30 gidy 14 hop 1i.

b) Tinh ndng dé céc chat C, D va E tai thoi diém ¢ = oo

Tai thai diém ¢ = oo, hé dat t5i trang thai cin bang. Khi d6, ca ba chat C, D va E cling nim tai trang
théi cén héng, ta c6 hé ba phwong trinh ba an sau:

[D]+[E]+[C] =1 (M)
D] & 12.107

[C] k, L5.10°
[E] &k 32107

[C]=9,16.10" (M)
=800 —{[D]=0,733 (M)
[E]=0,266 (M)

2= =291
[C] &, 1l1.10°

Cau V (3 diém)
Hudng din chim
1. a) Bién luan:
lon MnO); ¢o tinh oxi hoa phu thuéce vio méi trirong, trong mor1 trirdng axit bi khir vé Mn?*:
méi trudng trung tinh bi khir vé MnO2; trong méi truomg kiém bi khir vé MnO?.
Ion I- ¢6 thé bi oxi héa thanh I, 107, 10; va 10;.

C6 thé lap bang sb electron trao doi ciia chit oxi héa va chat khir trong cic méi trrong nhur
nhau:

San pham khir San pham oxi hoa cia ion I

clia ion MnQO; 21 (-le) 107 (2¢) 10; (—6e) 10, (—8e)
MnO; (+le) I 2 6 8
MnO, (+3e) 1/3 2/3 2 8/3
Mn’" (+5e) 1/5 2/5 6/5 8/5

Ti 1é thé tich dung dich KMnOs da diing trong céc thi nghiém ting din theo ti 1& 1 : 10 : 40,
cdn cir vao bang trén c6 thé lua chon céc ti 1é twong ung la 1/5 : 2 : 8. Tir do xac dinh duoc thi nghiém
I, phan (g xay ra trong méi trudng axit; thi nghiém 2 xay ra trong méi truémg trung tinh (hodc kiem
yéu); thi nghiém 3 xay ra trong méi truomg kiém.



Thi nghiém 1: 101 + 2MnO;, + 16H" — 5L + 2Mn?* + 8H:0
Thi nghiém 2: T + 2MnO], + H:20 — 10; +2Mn0O: + 20H
Hodc: I + 2MnO, +20H — 10" + 2MnO’ + H:0
Thi nghiém 3: 21 + 16MnO;, + 160H + Ba>* — Ba(I0s)2} + 16MnO>" + 8H,0

b) S6 mol KI bing 10~ mol. Tinh theo thi nghiém 1, s6 mol KMnOy bing 2.10~* mol. Néng dé cua
dung dich KMnOs 1a 0,05M. (Hoc sinh c6 thé tinh theo bdt ki phuong phdp nao)

¢) Khi cho thém CuSO4 xay ra cac phan (mg:
2Cu> +4I — 2Cul +1»
10Cul + 4MnO; +32H°  —  10Cu* + 5l + 4Mn®" + 16H,0
Céng hai phwrong trinh trén:
10I" + 2MnO; + 16H" — 5l +2Mn* + 8H,0
Phan (g tong cdng khéng thay doi, vi vt viée cho thém CuSOy khéng lam thay doi thé tich
dung dich KMnO, da ding. Nhu vay, 1= 4,00 mL.
2. a) Bin chit lién két trong phin wr Ma: lién két cong hoa tri b;ing cip electron chung cua electron
nsl. O trang thai hoi, ning luong lién két cua cic phén tr Mz cua kim loai nhom IB lén hon nhiéu so
vl kim loat nhom LA, vi cde nguyén t6 kim loat nhém IB ¢o bin kinh nho hon (do anh hwong coa sw
co d), dién tich hat nhén lai hon hon kim loai nhém IA nén luc hat cia hat nhan dén dém may electron
chung 16n, din dén niing hrong lién két 1ém hon. Mt khac, trong céc phén tir Cus — Ags — Auz, ngoai
lién két o con co thém lién két 7 kiéu d — p duoc tao thanh gilra cdc cdp electron trén obitan d coa
nguyén i ndy cho vao obitan trf'r-ng cua nguyén tir kia.
b) Trong diy Kz — Rby — Cs;, nang luong lién két giam, do tir K dén Cs, theo chiéu ting cia dién tich
hat nhan, bén kinh ting dén, dé dai lién két ting, din dén ning luong lién két giam. Con trong day
Cu: — Ag> — Aua, tir Cus dén Ag ning lwong lién két giam do ban kinh Ag 16n hon Cu, nhung tir Ag:
dén Aus, ning luong lién két lai ting manh do & Au ¢ cu hinh electron [Xe]4f*5d'%s' — ¢6 anh

hwong ciia s co fnén bén kinh Au khéng ting déng ké so véi Ag (R,, =1,44A; R,, =1,45A) trong
khi dién tich hat nhén tang 32 don vi. Vi vay, ning luong lién két trong Auz ting manh so vl Ags.
Cau VI (4,5 diém)

Huéng din chim
1.a) Tinh E7 . e
Fe'* +e —  Fe¥  AG°, (1)
Fe** + 2e — Fe AGT, (2)
Cong (1) v (2) ta co:

Fe** + 3e — Fe AGT, (3)
Do do: AG", = AG", +AG", = AG°| = AG", - AG”,
Hay:
-\.FE . .=-3FE .  _+2FE ,

—E”, . =3E ., -2E, =3(-0,036)-2.(-0,440)=0,772 (V)
Fe [Fe Fe " IFe Fe™" [Fre
b) Tinh E®

Fe{ (OH g { Fel OH )y OOH™

Fe(OH): —  Fe +30H K, =107 (4)



0,771

Fe'' +e = FeX* K’ﬁ Ty [ T (5)

Fe® +20H =  Fe(OH), K, =10"" (6)
Té hop (4), (5) va (6):
Fe(OH);: +e =  Fe(OH)+OH" K=K, K.K =107
_E
Mat khic: K =10 »g* =-0,568V.
Nhuvay: E] o oy =—0.586 V<E] . . =0,772 V. Do do, trong méi truong kiem, Fe**

¢d tinh khir manh hon trong mon trirong axit.
2. Trong méi truedng axit manh, Cr,02 oxi héa Fe®” theo phan (g sau:
A1 330-0.771)

6Fe’ + Cr,02 + 14H" =26Fe** +2Cr" +H.0 K, =10 %2 —10®% (1)

Vi K, rat 16m nén coi phan img (1) xay ra hoin toin.

i) Khi "= 50 mL
Sau khi cho hét 50 mL dung dich K2Cr20, tinh lai néng d6 céc chét:
0,12.100
. =—————=0,08 (M)
B 100+ 50
0,02.50 0,02
. = : =’— M
O 100+50 3 *)
Theo (1): 6Fe’" + Cr,0; + 14H" — 6Fe’ +2Cr*" + H,0
Trude phan g (M): 0,08 0.02
Sau phan img (M): 0,04 - 0,04 %

O thanh phin giéi han:
C_. =0.04 M:C_, =0,04 M:C_,, = % M
Vi phan img (1) ¢6 K, rat 16n nén cin bing ngwoc lai ¢6 hing sé can bing rit nho, coi nhu
su phan li nguoc lai khéng déng ké.
Do dé: [Fe™]=C_.. =0,04 M; [Fe™) =C_.=0,04 M

3+
L E - , 0.0592 ]g[FeH}: o

Fe ."Fl.'J ' Fet .".I"r'J ' 1 [FE

i) Khi 7= 100 mL
Sau khi cho hét 100 mL dung dich K2Cr20, tinh lai néng dé céc chat:
0,12.100

=0,06 (M)
=7 100+100
2002100 6 61 v
07 100+100
Theo (1): 6Fe’™ + Cr,0 + 14H™ — 6Fe* +2Cr" + H,0

Trude phan ing (M): 0,06 0,01
Sau phan img (M): - - 0,06 0,02



Phan tng xay ra vira du, thanh phén gio han génm:
C,. =006 M;C_. =0.02M
Vi phan (mg (1) ¢6 K, rat 1én nén can bing nguoe lai ¢6 hing s6 can bing rit nho, coi nhu
su phin li nguoe lai khéng déing ké.
Do dé: [Fe™]= C._. =0.06 M; [Cr™] =C_.=002M
Tai diém twong duong, ta cé: [Fe™ ] =6[Cr,03] va [Fe™ ] =3(Cr™]

Tatinh £, .. taidiém twong duong:

i+
E . 00592 [Fe]

.FI'L.I'FL“_- .Fr]".fﬁ'!‘ ] [Fe1+]

Khi hé dat t6i trang thai cin bing thi:

EF.-";F-.-" = Efqﬂl,:’ﬂﬂ-s* =E

Trong do:

P B 0,0592, [Cr,0%7]
cnod ppee® T T enoy 2o 6 [C]_h]z

(vipH=10)

Crof j20e™

—TE=E, . +6E; +0,0592 13[

[Fe™] [Cr,O; ]
[Fez+] . [C]jf ]1

= E=

~ 7 [Fe™] [Cr™]
E . . +6E . .
e P agnex 00592, 1y 565 (v)
7 7 T2Cr

iii) Khi "= 101 mL
Sau khi cho hét 101 mL dung dich K>sCr2Oy, tinh lai néng dé céc chat:

0,12.100 12
- - M
BY 100+ 101 2{11( )
0,02.101 2,02
, = = M
9% 100+101 201( )
Theo (1): 6Fe’ + Cr,0 + 14H™ — 6Fe* + 2Cr** + H,0
12 2,02
Truée phan img (M) — .
P g (M) 201 201
Sau phan ing (M): - 0.02 12 4
201 201 201
Thanh phén g0 han génm'.
c 12 K 0,02

e

=201 " Cer =301 MCen =50
Vi phan (mg (1) c6 K, rit 16n nén can hﬁng nguoc lai ¢o héng s6 cin béng rit nho, coi nhur
su phén li nguoc lai khéng déang ké.
12
201
Tai diém tuong duong, ta c6: [Fe™ | =6[Cr,07 ] va [Fe™ ] =3[Cr™"]

O _4 2 _002
M; [CF7]=C. =50 M [C07]=C o == = M

Do do: [Fe*]1=C_.. =
Fe 201




Tatinh £ . . tai diém tuong duong:
Fe™ [Fe

i+
- +[},[}592] [Fe™]

Fe™ iRt T Fet IR 1 g[FEH]

Khi hé dat to1 trang théi cin I:-fmg thi:

0,0592  [Cr,0:7]
=E=E" . .+ | —
Crylly ™ f20r 6 g [Cl_-*— ]-
3. a) Tir nhan xét: “pH = pKai = 1,25, suy ra [H,C,0,]=[HC,0, ] >> [C:Di'] " la ding. Tir moi lién

E

Fe¥ iFe® T Tonof jpo

=1,324 (V)

hé [H,C,0,]=[HC,O, ] hoc sinh do6 suy ra luong axit cho vio trung hoa hét 1.5 néc ciia CEUj' theo
phan tmg;
2C,0; +3H" — HaC:204 + HC,O;
Nghia la, theo hoc sinh do., hé thu duoc 1a hé dém gﬁm H2C204 (Ca mol.L™") va HC,O, (Cy
mol.L ™) ¢6 ciing néng 6 C, =C, = 0.100.5,00
2.20,00

Iy vi néu dung dich X 1a dung dich dém thi pHx ¢6 thé dwoc tinh theo 1 trong 2 cédch sau: (khéng can
tinh theo diéu kién proton vi [H+] >> [OH])

0.0125 (M). Trong truémg hop nay. dicu nay la vo

Céach 1: theo cong thire tinh pH cia hé dém: pH = pKa-i—lg%

Cach 2: tinh theo can bing:
H.C:04 = H*+ HC,O;, K, =10""
[] 00125-h h 0,0125+h
Nhung ca 2 cach giai trén déu khong hop 1y vi néu theo cach 1 thi h= [H]=10" M=
0,056 = (& = (s, khong théa man di€u kién ap dung cong thire tinh pH cua hé dém. Con néu theo
cich 2 thi [H2C204] = 0,0125 —h=0,0125 - 0,056 < 0. Vo 1§!
Viy céach giai cia hoc sinh do la khong ding.

b) Tinh lai néng dé cac chét sau khi tron:

. :.=—5'D°m=ﬂ,c~25 (M)
G 5415

15.C
= —— =0,75C (M
5415 D

Khi tron dung dich HCI véi dung dich C,0] , luong HCI ¢6 thé chua da dé trung hoa hét
hai nic cia C,0;, cling c6 thé trung hoa vira di C,0; hodc trung hda hét C,0; va con du axit.
Xét truomg hop HCI phan (mg vira da véi C,07, thu duge H2C204 0,025M
Khi do pH cia hé duoc tinh theo cin hfmg:
H2C20s4 =  H'+ HC,O, K, =10"*

[1] 0,025 —x X X

—[H]=x=0,018TM - pH= 173> 125 Biéu nay chimg to luong HCI cho vao van con dur,
sau khi trung hoa hét hai nic cia C,02" . Viy thanh phén giéi han thu dwge gom:

H2C204 0,025M va H* (0,75C — 0,05) M



pH cua hé duwoce tinh theo cin b-fa.ng'_
HaC204 = H + HC,0, K, =10"*
[T 0,025-x 0,75C - 0,05 +x X
VipH = pKa1 — [H] = K, nén [H,C,0,]=[HC,0;] hay 0,025-x =x —x =0,0125
Mit khic, [H] = K,, — 0,75C - 0,05 + x = 107" — C = 0,125 (M)

(Thi sinh ¢é thé tinh C theo dinh ludt bio toan dién tich hodc tinh theo diéu kién proton vdi mire
khéng la HCI va C,0; :

h=[H'] = [CI'] - [HC,0;]-2[H,C.0,]

_ 15,00.C  0,100.5,00 K, hi+h

— h=[H'] -
20,00 20,00 i +K, h+K, K,

—C =0,125 (M)

¢) Thanh phiin gii han ciia dung dich X gom H>C204 0,025 M va H* 0,04375 M

Thanh phan ciia hé sau khi tron: HyC204 0,0125 M; H™ 0,0219 M; Ca> 0,005 M va Sr>* 0,005 M.
ViC_.=C_ vaK(CaC,0,)<K/(S5rC,0,) nén néu co két tha thi CaC,0y sé tich ra trude.

Xét Cl;’_'ul" ,C;_J_ trong do:

Do méi truong axit va do Ka >> Ka2 nén CL . duoc tinh theo can bing:

HaC:04 = W +HC,0;, K, =10
[1 0,0125-x 0,0219 + x X

—>[HC,0;]=x=8,15.10" (M) —[H"]=0,03 (M)
o 8,15.10°

=1,46.10"° (M HC.O, 1
{L(}S T ( )'@:[ r 4](hl;rp ?)

>C =10

Vi €_...C. . =0,005.1,46.10" =7,3.10™ > K,(CaC,0,) = 10"*"

—s ¢6 két tia CaC20s tach ra.

Mat khic, C_...C,. . =0,005.1,46.10" =7,3.10" < K(SrC,0,) =10

— khéng c6 két tia SrC20s tich ra.
*Chii y: hoc sinh ciing co thé tinh theo cdch sau:
C6 két tia CaC:20s téch ra theo phan (mg sau:

Cal* + HaC204 ?) 2H* + CaCa04 K = 10842715 1?2



Truée phan émg (M): 0,005 00125  0,0219
Sau phan img (M): - 0,0075 00319

Sau khi CaC20y4 tach ra, hé thu duoc gém.‘ H2C204 0,075 M; H" 0,0319 M; CaC204 va Sr”
0,005 M. Vi méi truong axit manh, dur doan [C:Dj']—za: [HC,0; ] nén [H7] vin duoc tinh theo cin

b?mg sau:
Ha2C204 = H + HC,0, K, =10""
[1 0,0075-x 0,0319 +x X
—[HC,0,]=x=4,55.10"" (M) —[H"]=0,0365 (M)
Tai thoi diém trude khi xét kha ning tao két tua SrC204, vi mdi trrong axit manh ([H'] =
0,0365 M)) do do CL}Uf duroc tinh theo d6 tan S cha CaC20y
[Ca*™]=8§=[C,0; ]+[HC,0;]+[H,C,0,] = 0,0075
Sau khi bién dbi ta c6:

—[C,07]= S§+0,0075 3 K,(CaC,0,)= S.(5+0,0075)

C. - ¥ X
1+10" h+ 1070 14107 h+ 104"

(X

Gia sir su phén li ciia CaC204 khéng lam thay déi pH ciia dung dich
—5§=2,56.10" (M) >[C,0; 1=6,94.10"° (M) << [HC,0,]=4,55.10"" (M) (hop 1)

Tinh lai [H"] v6i d6 tan coa CaC204 14 2,57.107, thu duoc:
[H]=0,0362 M = 0,0364 M
Viy su phén l1 cia CaC;0y4 khong lam thay doi pH cua dung dich.
Viy C'E,_ .C';zu? =0,005.6,94.10° =3,47.10" = 107" < K (SrC,0,) =10

—s khéng c6 két tia SrC204 tich ra.

(Néu hoc sinh tinh gan diing C,. > theo cin bing phdn li HC,0; :

. 4,55.10-3
C L= 1(}—4 .2?. et
0 0,0364

L_

=6,71.10 (M) thi vdn chdp nhdn nhing tric 25% sé
diém ¥ nay)
(Triromg hop néu hoc sinh chdap nhdn thanh phan dung dich X chi ¢6 H2C204 0016M thi cdch gidi

vin twong tw nhie trén: xét thir twr két tia, tinh €, =107 (M) theo ldn lugt 2 qud trinh phén li

0%
ndc 1 va nde 2 ciia H2C>04 dé két lugn ¢d két nia CaCa04 tich ra, nhung khong cé két tia SrC204
tach ra thi cho mira 56 diém cua y ndy.)

d) NH; + S - NHy + HS K=10"""" =10

Trude phan tng (M): 0,04 0,02
Sau phan dmg (M): 0,02 - 0,02 0,02



Thanh phén giéi han: NH; 0,02 M; NHs 0,02M; HS 0,02 M.

Can bing; NH; = NH; + H K, =10"" (a)
HS = s+ H K, =10"" (b)
H20 = OH  + H* K, =107 (¢)
NH: + H20 = OH + NH; K, =10"" (d)
HS + H:0 = OH  + HaS K, =10"" (e)

So sanh tich sé ion cua cc qua trinh (a), (b), (c) cd thé bo qua cin I:-éng (b) va (c). Tuong tu
so sanh tich 56 1on cua qua trinh (d) va (e), cho phép bo qua cén bing (e).

— hé dém NH; va NH; quyét dinh pH cuia dung dich Y va pHy = pK. = 9,24

[H']y = 10%* M < [H*]x = 10"** M. Nhu viy dién cuc Pt(H,) nhiing trong dung dich X 1a
catot, dién cue Pi(H;) nhing trong dung dich Y 13 anot.

(=) Pt(r)[H2| NH; 0,02 M; NHs 0,02 M; HS 0,02 M|[H2C204 0,025 M; H* 0,04375 M[H2(Pt(r) (+)
Trén catot (+): 2H™ + 2e — Hz
Trén anot (—): 2NH; + Hy — 2NH +2e
Trong pin:  NH:+ H™ — NH]
(Vi C, (Y) < C . (X) nén NH; chua phan img véi H2C204, do 6 trén catot chira xay ra qud trinh
khir H2C204.)

Triecmg hop néu thi sinh chap nhén thanh phan dung dich X ehi ¢6 H2C20; 0,016 M thi se dob pin
nhu sau:

(-) Pt(r)[Hz2| NH; 0,02 M; NH;s 0,02 M; HS™ 0,02 M||H2C204 0,016 M[Ha[Pt(r) (+)



HUONG DAN GIAI NGAY THU HAI
Cau I (3,5 diém)
1.

Hu'éfng din chim
a) Co ché phan {img chuyén vi nhiét tir Al tao thanh adamantan

@@@4@

b) T6ng hop triquinacen va Al tt‘r A2

Triquinacen
c) Tong hop Amantadin
Br NH;
@ = @ — @
— —_—
Amantamin

d) Co ché phan (g cua xiclooctatetraen véi HBr tao thanh A3

@&@»@@»»Q&@»O*

e) Giai thich tinh khir cia NADPH

“ Ft
NADPH NADP*
Khi NADPH tach ion hydrua tao thanh trung gian NADP™ ¢6 tinh thom bén vimg vé mit ning
lu:cmg via dién tich nhd sur tham gla ciia do1 dién tr khcrng phan chia cua nguyen tr Niter trong wmg

2. Hidrocacbon eplznnaren (C |5H&4} dwoe phén lap tir tinh déu loai Salvia fruticosa Mill {Lal:nalae}
Epizonaren duoce sir dung trong cong nghé chét thom. Con dudng tong hop hoa hoe epizonaren nhu
sau;

CH,0 A4 CHVARO o )k/‘:m&h NaOH 1.CH,MgBr
o (CH3);NH.HCI 31,00 2EONaGEWOH (¢ 1, o) EIONa/EIOH tc”H:lﬂdlElﬂH,l"fcl‘H"ﬂ‘ 2 HLS0,10

Epizonaren

Xac dinh ciu tao céc chit A1, A5, A6, va A7. Khong can xét dén hoa lap thé.
Hudng din chim:

\N :
| 0
o
Ad A5

0 [ |

AT




3. Cho p-cresol phén tmg véi anhidrit axetic, thu dwoc B1. Pong o
phan hoa BI véi su co mit cua AICL thu duoe B2. Cho B2 phan "~
g vo1 anhidrit phtalic, thu duoc B3. Thue hién phan ing este |

hoa B3 bfmg CH:Na, thu duoc B4. Trong diéu kién xic tic bazo o -
(KOH/pindin), B4 chu],ren thanh BS lan luot qua cac giai doan - B5 P
ngung tu Claisen, hemiaxetal hoa va tach nude. - | =
Xic dinh ciu tao cdc chit B1, B2, B3 va B4 2o -
p-cresol anhidrit phtalic
Hwéng dén chim:
Cau tao cac chat nhur sau:
o]
Q 9 HaC
H4C = HaC H;C
o OH a 0 OCH,
# ™OCOCH; OH 0
B4
Bl B2 * o a
Céu II (4 diém)
1.
+ Tir 2-metyl-1-(4-nitro benzuyl}naphwlen, diéu ché axit p-nitrobenzoic va 2-metyl-1-naphtylamin:
CQHAN'D‘Q'F
DZN + COOH

— CH
o™ ‘t “3

+ Tir axat p—mlrub-em:uu dmu ché p- phenylendlamm

COOH MH2
_soch, BrszaDH _SwHCI
—F—
NO, NO
2.

Tir s;inuphﬁm axit adipic HDOC—{CH;}:;-CGDH, butandiol-1,3 va axit axetic, theo di".r ki!_:"n C1 phan
img vol PCC tao thanh xeton, suy ra dau ancol bac 2 cia butandiol-1.3 eé séin tir chat dau C1_ Vi
vdy, cau tao cua C4 hoan toan xac dinh. Tir do xac dinh duoc céu tao cdc chat C1,C2, C3.

ler mf,ﬁjj\ Q;Elﬁ\ A,

COOH C3 C2 1



CH CH Ha
* CHs ? " NH cl
HN03 NO; H ? CDC') -2HL1
2HC|
NO

MNH

CH;
NCO

H |
N N_ _O
| +ﬂmwr~%r @:W
0

NCO

o
COOH O COOH
HzN )'I\ NH /V\I/
HoN NH, NH
D1 D3
(9]

o NH
Oirnithin D2
a) Xdac dinh cu tao cic chit A, A1, A2, B, C,D,E, Fva G:
A (CgH 407) khong tic dung val Ha/Ni nén do bit bdo hoa bﬁng I va khong chira vong xiclopropan
va xiclobutan, A tac dung vail HI1O4, thu duoe A, (CsHsO) v Az (CsHzO) nén A cd cdu tao diol cé
nhénh dimetyl. A ¢6 ciu tao nhur sau:

O L 0 X g Cam Q: )\

Dé xuit co ché Lhuyen hoa tir A sang B

CHy CH3
O For —~COp e Opffen—
AT OHQH g OH c:rH2

~—
b) Pé xuat phuong phap chuyén A2 (CsHsO) va e[am}l thanh f -xetoeste H

Mg-Hg II\O. EH)H HyS0 COOEt
S EtOH/HS0, Hnm

COOEL

A OH OH

Céau I1I (4 diém):

1.
Xic dinh cdu tao cic chat A, B,C, D, E,F, GvaH ’
- Tim hop chat H: khi oxi héa 1 mol HIO thi thu duge tdi da 2 mol axit 3,4-dimetoxibenzoic va 2
mol HCOOH, do dé, xac dinh cdu cta H.

8]
Mel OH Mel COOH
G G MeO OH
MeO 0 OH MeQ 0 COOH CO0OH
HO OH
O gl HOOC COOH
OMe OMe E F
H G
OMe OMe

- Tim hop chit G: G phan tmg voi hén hop Ag-O va Bra roi thuy phan tao thanh H, nén hai nhém
OH cua hop chal H sé la nhom COOH trong phan img G.

- Tim hop chit E Néu loai nhém metoxxi trong E thi thu duoe hidroquinon. Vi vay, E 1a
metoxihdroguinon.



- Tim hop chit F: Hop chit F ¢6 d bat bio hoa: N=(6.2 +2-8): 2= 3. Sau khi oxi hoa bing CrOs
trong sur ¢d mét cua H15CI4 thu duoc hop chit ¢6 do bét bio héa N = 4. Do do, hop chat F ban diu
¢6 bo khung nhwr hop chit HOOC)>:CH-CH(COOH)s, nhung thay mét nhom COOH bing nhom
CH;OH.

- Tim hop chat C. hop chét C co khéi lwong phén tr 470 g/mol, sau khi oxi hoa roi thuy phan thu
duroc hop chat E (M = 140 g/mol) va F (M = 192 g/mol), vi thé nhiéu kha ning, hop chit C duoc
tao ra tir 2 mol hop chat E va 1 mol hop chiit F. Diéu nay duoc khang dinh khi xir li hop chat D va
doi chiéu véi hop chit G.

- Tir d6 xac dinh duwoe cong thire ciu taocia D, C, B va A,

Tom tat bai:
HaC
—=  >—CHO
] 0, HaC
KO 7HypN7Og) -
H.OF —®=H:N[CH],CH(NH;)COOH
3 .
X — CH,0H HIO HO,  COOH
L X2(CH50) i X3 —— 3 CH,0H

H,0® OHC® 'OCH; OHC-CHO
a) Xac dinh céu tao X3.
Do X3 ¢6 phan (mg véi HIOs dur sau dé thiy phén tao thinh cée san pham (2R 3R)-3-hidroxy-2-
meloxy-4-oxobutanoic, etandial va metanol nén X3 la xetal va c6 2 nhém OH canh nhau.
- Xac dinh cau tao X1, X2,
Do X2 phan tmg vé1 metanol ¢6 mit HCI thu duoe X3 (esHi407) nén X2 1a xetan cua X3.
- Xac dinh cau tao cua X (Ci17H30N206)
Wi tri hai nhdém cacbonyl sinh ra sau qua trinh ozon héa 1a vi tri cua néi d61 twong (mg. Tir 46 khong
no b.mg 4, tir tinh chit trung tinh cia X nén X chira hai nhom C=0, mot néi déi C=C va mot amit
ving no I:-.mg 4, tir tinh chat trung tinh cua X nén X chira hai nhom C=0, mét néi doi C=C va mét
amit vong.
Ciu tao cia cée chit dugc tom tit dudi day:
HaCO, OH OCH, HO OH OCH OH OCH,

I;_(E‘,OOHQHC M O  cooH DHCMN y R N

HO ¥ COOH==HO OCH j

L OCH3 OH OH OH 3 OHOHO G H OH%OD H
X3 X2 X2 X1

b) Tinh s6 dnng phin lap thé cia chit X (bao gom cac dung phén hinh hoc va quang hoc).
Vi chit X ¢6 3 trung tam lap thé chura x4c dinh nén sb dong phan lap thé 1a: 2° =8 dong phin.

3.
a) Xdc dinh ciu tao cic chat M1, M2, M3, M4, M5.

m M4 M3

'Dleu che M3 tir hl__l]j chit thioure (HoNCSNH-).



-“7{} HzN M
Y
-Hf_l /

H,N S

b) Hoan thanh co ché chuyén hoa dao thai cia meloxicam.

0O 0O N on /P;\\
\ BN
H _— 5,.N._\“
S;N"\.‘ /“\‘,D
o 0

4.

a) Dé xuit co ché cua phan tmg:

+ Giai doan ngung tu andol, tao imin, cong michael va ngung tu aza-andol theo so d6 bén.
co ché phan tng.

Pé xuit

H
O/
P H J/—\\ Ph Ph
NS
— ©/?.0—’ L‘\OH_> ﬁ
Ph™ =0 Ph” 0

+ Giai doan tao imin:

@ HOY _NH-H NH
‘-/
- = —_—
NH;
+ Giai doan cong Michael va ngung tu aza-andol
PhH Ph
= Ph
AL rz
< e — S —
=
. Ph Ph Ph Ph Ph
Ph Q' H J;JJ
H
b.
/COOoM
NH2 © @
@[(: |||) —l"" CDOEt H —= N - CO0Me
*COOMe H COOMe | CDDMEMEOOC

MEDOC

Ph Ph Ph

@}CDO Me
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Cau IV (4,5diém):
1.
a) Chu vi chuyén dong coa cdc electron 7: 2 Len+ T Lee=2125+7.14=123(A)

- Bén kinh cua giéng thé tron: r2m=r23,1416 = 123=r=I ,96:';;
- hé co 10 electron =, phin b vao cic obitan nhir sau:

n=_0: 2 electron
n==1: 4 electron
n=+2: 4 electron

- Vay mirce HOMO img voin = £ 2; mic LUMO img vain= +3.
- Hiéu hai mire ning luong HOMO va LUMO twong ing vol ndng luong photon can kich thich:

s , . (6,6261.107")* o
AE =E i — Epinge = ——— (17 e — 1 = : . —(9-4)=7,495.10"J
HOMO LUMO Sma.fr'r' { LU MUM(’J-} 89, 1094 10-34_3‘]4 16_{ L% 10 |-|:) { )

- Budc song can thiét dé kich thich electron:

—34
A he he y _ 6,6261.10 a.2,99?9.l{)“ ~7.945.10°"
A A
-Vay, A=2510"7 (m)= 250 nm.
b) Xac dinh cic chét A B, vaC

I'-.I\ OH N\ 8] N\ o
H H H

¢) Xac dinh cau tao cta cic chat F va G- Dé xuat co ché chuyén héa tir tir D thanh E-
HO HaC MeHN Aﬂenln
! \Ir Me—E HiC
J N
NH ! @j\ - an
= I
N T H
F
d) Xac dinh ciu tao cac chat H I K.
a.
(8] o]
NH2 II(,(J-UF[ ' Boc,O NH
L) o ,J\JI )=‘° W
NN Tencr | Ha BocHN NN
1IS0cyiosine
OH 2
e - \.
BocHN A*N N ) NHBoc BocHN } NHBos
L‘o’\fDH HO 0 A0

0 HF
o)
HN
N
H N-&‘}\
N N} NH,

L‘GWD\/KI/



HOCH,CH,OH -
CHyBr, ——————— o L

OH~
NH; NHBoc
Bog, O
HG\K\( —_— HD\"/H/
Q s]
b
o u]
CHO NH; HM N o
_H, a [ @
< + /J\ — HmJj H Nkpﬁrﬁ H“N‘.&‘r\l 'f N}) o-f-o
COOH HoN NH TSN o on Ly ©
Aciclovir 0 Este Aciclovir monophotphat
3.
Hwrémg diin chim
a) Xdc dinh cau trie tao cde chat Ny | b) Xac dinh cau tao edc chat Gy va Gz
va N» 0y, o 0
s %79 g
JOBt P
L Ao, Py
NO%2  meooc codie 07 "NH™ Me R
MeQOC, = I | G H
" 1 G2 a
,0
N, N,
Ciu V (4 diém):
Hudng din cham

I. Cong gidn nd dang nhiét

A=-nRT.In i—' =2.8,3145.400.1n 25—5 =—=10705(J) =-=10,705(kJ) . Hé sinh cong nén cong cd gid

1
tr1 Am.
Vi khi 1i tuémg thuc hién qua trinh gidn né ding nhiét nén AU =0. Theo nguyén li 1,
AU=0+4=0,dodoé Q=-W =10,705k7 . Vi trong qua trinh giﬁn nd ding nhiét ndi ning khong
thay déi nén mu-::-n sinh ¢ong hé phai nhan nhiét tir bén ngodi, vi thé nhiét dugc tinh 14 dmmg
2. Theo hé s6 ti lwgmg trong phuong trinh tong quat [B]o =[A]¢/2 nén [A]o = 0,624 mol/L va [A] =
[Alo -2[B].

Lip bang sé liéu nhwr sau:

t (phat) 0 10 20 30 40
[B] mol/L 0 0,089 0.153 0,200 0,230
[A] mol/L 0,624 0,446 0,318 0,224 0,164

- Quan sdt su giam nong dé A theo thév gian thay, théi gian dé [A] giam % 14 20 phat va khong phu
théc nfmg d6 dau. Nhu vay bac cua A 1a bac 1 va cing la bic chung cia phan (mg.
d[A] [A]

- Tt —— =—k,[A], lay tich phin s& c6 In=—==k 1.
d (4], lay P [A] 4
Dua vao thai gian ban huy thi k. —E—%%} 0346 phut'=5,776.10" giay™
12
L d4] 1 ok

Vi téc d6 chung cua phan tmg v e EHAI ,nén k = ?* =289.10" giay™'

3. a) Trong dung dich Y o6 tén tai chn bang phan li cia chi thi Hln:
Hin —— H" +In" Ki(HIn) (1)



Do chi ¢cd qhi th1 HIn Vfi__]tl' hfa.p thu proton nén dp dung dinh luat Lambert-Beer cho hai ciu
tir thu duoc cac biéu thire tar mo1 budc song sau;
Tar 4, =490nm:
A= &, L[HIn] + £ 1[In] =9,04.10% [HIn] + 1,08.10° [In] = 0,157 (2)
A, =625nm:
Ar= gy, L[HIn] + ¢ 1[In7] = 3,52.10%[HIn] + 1,65.10° [In'] = 0,222 (3)
Tir (2) va (3) suy ra: [HIn] = 1,617.10* (M); [In] = 1,00.10"* (M)
Tir ciin bang (1), tinh duoc:
(1] [HIn] K, (HIn) 1,617.10"2,93.10°°
[ 1n | 1,00.10°
— pH, =4,32
* Tinh K, cua axit HX: vi pH = 4,32 nén ¢6 thé bo qua su phan li cia H20.
Ciac cin bang trong dung dich Y:
HX ——H + X Ka(HX)
NH; —— H®* + NH; K.(NH;") = 107924
Ta co, theo dinh luat bao toan proton:
[H] = [X"] - 0,05 + [NH;]
K 107

1072 =(0,135+0,05) ——<—— 0,05+ 0,065 ————————
@ ’ }K +107+% 107 4107

=4,74.107°(M)

= K. = 1,77.10° _ ;

Chu y: Thi sinh cong c6 thé lap lua_‘a.q dé bo qua sur phin li coa NH4™ va tinh K, nhur sau:
Tai pH = 4,32, bo qua cin bang phéan li cua H20.
[NH,]=C L =10 065 L

3 NH} Ku +10742 ' 10752 £10742
Nén tinh K, theo cin béng phan li cia axit HX:
HX — H + X Ka(HX)
[1 0,135-10%*2 10%2 005+ 10%%
b) Tai pH = 9,24; ta c6:
+ + —0.24
ULIR . 10-9.24 = 1= [NH{]=[NH,]
[NH,]  K,(NH;) 10
[HX]  [H'] 107

[HX]+{X"] [H]+K, 10°*+1,77.10°
Mhur vay, col nhir toan bé HY da chuyén thanh Y~ theo phan (mg:

HX + NH: —NHs + Y K =3,08.10°

Trude phan (mg 0,135 0,065 0,050

Sau phan img
Sau phan mg, [NH4+"] = [NH3] = 0,200 M
Vay 50 mol NHs suc vao 50 mL dung dich Y la:
a=0,05(0,135+0,200) = 1,675.10~ (mol)

=7.815.107 =107**

=3,25.10" <1




