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Céul (3 dién) (a) St dung mo hinh VSEPR hay vé ciu truc khdéng gian ctia cac phén tit CCls, TeCls va XeFa.
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.......... /0,5 diém

(b) St dung m6 hinh VSEPR hay vé cdu trac khdng gian ctia cac phéan tit BeClz, SnClz, H2S va XeFz. Du doan cac
goc lién két trong cac phan tt trén.

BeCl, Cl—Be—ClI angle = 180°
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(c) Photpho tao cac trihalogenua PXs véi X=F, Cl, Br, 1.
i/ Hay cho biét goc t6i da XPX theo mo6 hinh VSEPR? Trong thuc t& goc lién két trong cac trihalogenua nho hon

goc t6i da. Hay giai thich.
Géc XPX t6i da theo VSEPR: 109,5°.
v d Pw’”” X
X X

Trong thuc té"goc XPX nhé hon 109,5°. Nguyén nhin la do cdp electron héa tri tw do chiéin thé tich trong khong gian
nhiéu hon.

.......... /0,5 diém




ii/ Hay cho biét di tir I dén F thi goc lién két bién doi nhu thé nao. Giai thich.

Di tir I — F: goc lién két giam din (102°, 101,5°, 100,3°, 97,9°).
Gidi thich: khi di tiv I dén F thi do am dién ting dan, dan dén cdp electron lién két nam xa dan nguyén tir trung tam (P),
lam lye ddy giira cdc cdp electron nay giam, do dé goc lién két giam.

.......... /0,5 diém
(d) Dwa vao md hinh VSEPR hay giai thich su thay doi goc lién két gitta cac phan ti sau:
NHs107° — PHs 93,6°
PH593,6° — PFs 96,3°
NH3/PH3 (107°/93,6°)
Do dg dm dién ciia nito Ion hon ciia photpho.
PH3/PFs (93,6°/96,3°)
Do cdp electron héa tri tw do cua flo c6 thé'tgo lién két zcho véi obitan d trong ciia P.
.......... /1 diém
Cau2 (3 diéin) Cho cac sd liéu sau lién quan dén canxi florua.
Ca(r) » Ca(k) AHum = +178,2 kJ/mol
Ca(k) —» Ca*(k) I = +589,7 kJ/mol
Ca* (k) — Ca? (K) L = +1145,0 kJ/mol
1B F (k) — F(K) AHix = +79,0 kJ/mol
Fk) — F (k) E = -322,0 kJ/mol
Ca(r) + F2(k) —» CaFz(r) AHen =-1219,6 kJ/mol
(a) Hay tinh nang lwong mang luwdi cta canxi florua.
Ca** (k) * 2F (k)
Uml
T 589,7 +1145,0 T 2x-322
CaCl, (r) Ca (k) 2F (K)
2,
<8 T 178,2 T 79,0x2
Ca (1) + F, (k)
= Ui = -589,7 - 1145 - 178,2 - 1219,6 + 2 x 322 - 79 x2 = -2646,5 kJ.mol-.;
.......... /1 diém
Biét tich s6 tan cua canxi florua ¢ 25°C 1a pKsp = 10,52.
(b) Hay tinh d¢ tan cua canxi florua trong nuwdc cit ¢ 25°C theo g/L.
CaF2(r) == Ca* + 2F
S 2S
5 _ 2 _gq3
Co: Ky =S(25) =4S
Ksp -4 -1 -1
=> S=3% v =196.10" mol.L™ =15,3mg.L
.......... /0,5 diem

Hidro florua duwoc diéu ché'béng cach cho canxi florua tac dung véi axit sunfuric dac ¢ 200 — 250°C.
(c) Hay viét phuong trinh phan ting gitra axit sunfuric véi canxi florua.

CaF> + H:SO:s — CaSOs+ + 2 HET
.......... /0,5 diém




(d) Hay tinh thé tich (theo ml) dung dich axit sunfuric 96 % (d = 1,84 g /cm?3) can dung d€ diéu ché 1000 L khi
hidro florua & 1,013 bar va 200°C.

1000L x1,013Bar
Ny = < = 25,76 mol
0,08314L.Bar.mol™.K™x 473K
=> Ny so, = n% =12,88mol
- ~12,88x98 —7146ml

d0H250 T 0 96 x 1,84

.......... /0,5 diém

Flo dugc diéu ché bang cach dién phan néng chay hdn hop hidro florua va kali florua. Clo duoc diéu ché
bang cach dién phan dung dich mudi clorua.
(e) Hay giai thich tai sao phuong phép diéu ché clo trén khong ap dung duoc dé€ diéu ché flo. Hay viét cac ban
phan ng xay ra ¢ anot va catot trong qua trinh dién phan dung dich natri florua.

Anot (+) H:O — 1/20:2 + 2¢ + 2 H*
Catot (-) 2H* + 2¢ - H»

H.O — 1/20: + H2

.......... /0,5 diém

Cau 3 (2 diém) Tron mot axit dicacboxylic véi etanol theo ti 16 mol tuwong ting la 1 : a (c6 mat xuc tac). Xay ra
cac phan tng:

R(COOH): + GHsOH == R(COOH)(COOC:Hs) + H:O Ki = 20
R(COOH)(COOC:Hs) + C:HsOH == R(COOC:Hs): + H:0 K2=20

Hay cho biét gia tri ciia a d€ hiéu sudt tao monoeste dat cuc dai. Hay tinh gia tri hiéu suét cuc dai do.

a=1,05.

Hinax = 1/3.

Cau4 (3 diéin) Phan ting & phakhi: A2(k) + 2B (k) > 2 AB (k)
dugc xtc tac boi chat C. Hang s8 tc do tdng cong ctia phan ting tang tuyén tinh (bac nhat) theo nong dd xtc
tac. Céc s0 liéu sau dwoc do ¢ 400 K vdi [C] = 0,050 mol-L-L:

Thi nghiém [Az2] (mol-LY) | [B] (mol-L?) | Téc dd dau (mol-L1-s?)
1 0,010 0,10 1,600 -10-10
2 0,010 0,20 3,200 -1010
3 0,100 0,20 1,012 -10°

(a) Hay xac dinh phuong trinh dong hoc ctia phan ting.

v = ki[A2]"2[B].

.......... /0,5 diém

(b) Hay tinh hang s8 tSc do tdng cong ctia phan tng (ki) ¢ 400 K.

kie=1,6.10% M2

.......... /0,5 diém




(c) Co ché cua phan tng trén dugc dé xuat nhu sau.

k N
Az (k) kél 2 A (k) can bang nhanh

A (k) + B (k) + C(k) oo ABC ) cham

ABC(K) —» AB(K) + C(k)
Hay chiing minh co ché trén phu hop véi phuong trinh phan ting tong cong.

k
Ix  Ax(g) k‘—l~_ 2 A(g)
-1

ko

2x  A(g)+B(g)+C(g) —> ABC(g)
2x  ABC(g) —S= AB(g)+C(g)

Ax(g)+2 B(g) — 2 AB(g)

.......... /0,5 diem
(d) Hay chitng minh co trén trén phu hop v6i phuong trinh ddng hoc xac dinh dugc ¢ phan (a).
k[A]1=k [AF
- [SIA]
3
k k
v=kAIBIIC] =k, LA B]IC] -k, [ [CTAT B~ Kyl AT IB]
-1 -1
/ k
k =k, | —*[C
overall 2 k71 [ ]
.......... /0,5 diem

(e) Hay tinh ndng lwong phan li lién két ctia Az tir cac sO liéu sau:
e O400K, khi [A2] = 1,0 -101 mol-L thi [A] = 4,0 -10* mol-L-.
¢ Khi thi nghiém dau tién 0 trén duwoc thuc hién 1ap lai 6 425 K thdy t6c d6 dau cuia phan tng tang gap ba
lan.
¢ Nang luwgng hoat héa ctia bude cham nhat la 45,0 kJ/ mol.

) k
O400K:  Ax(g) ‘kl_ 2 Alg)
-1

k., [AP (4.107%)?

Kiook =7 ="77= ~16.10"
400K k71 [AQ] 011
koverall = kz ﬁ[C] =1,6.10_8
U k—l
= overa l 6. 10_8 _
= 2400K = = 16, 0 005 =2,53.10 °
,/ [C]
|n ﬂ — (_ _ _)
Kpsox R 425 400
In Kpaos _45. 10° (7 7)

253.10° 8314 ‘425 400
= k2, 425k=5,61.105;




é) 425K, k’ overall = Kovera x3 = 4,8.10'8,'

. / k
k overall — k2 k_l[C]
1

2 " 2
=> K425K — ﬁ — [ k Overallj :( 41810 ] — 2’93.1074

k, \kl[C] 5,61.10° x0,05
i Kazs __AH" (i _ L)
Ko R (425 400

425 400

16.10° 8314
=>  AH°= 34,2 kJ/mol

In 2,93.10™ _ AH? ( 1 1 j

.......... /1 diém

Cau5 (3 diém) Nung 5,000 g hén hop chita CaCOs, Ca(HCOs)2, CaClz va Ca(ClOs)2 ¢ nhiét do cao thu duoc
1,000 lit hén hop cac khi CO2, H20 va Oz ¢ 1,312 atm va 400,0 K. Khi nhiét d0 cta hén hop khi duoc lam lanh
xudng 300,0 K, ap sudt trong binh giam xudng con 0,897 atm. Ap suat hoi nudc & nhiét d6 nay la 27,0 tor. Khi
trong binh duoc dung dé€ d6t chay mot lugng du axetilen (C2Hz). Bién thién entanpy cta qua trinh d6t chay 1a -
7,796 kJ. Cho biét:

AHCs(C2Ha(K)) = 226,8 KJ.mol; A% (CO2(K)) = -393,5 kJ.mol";

AHCsu(H20(K)) = -241,8 kJ.mol-; AHCnn 295x(H20(1)) = 44,0 kJ.mol-.
(a) Hay viét cac phuong trinh phan Gng xay ra.

CaCOs — CaO + CO:

Ca(HCOs): — CaO + 2CO2 + H20
Ca(ClOs)2 — CaCl: + 3 02

C:H> (k) + 5/20:2(k) — 2CO2 (k) + H0 (1)

.......... /1 diém
(b) Hay tinh thanh phan phan tram theo khdi lugong ctia CaCOs va CaClz trong hon hop dau.
noz + ncoz2 + nmzo = 0,04 mol;
C:Hz (k) + 5/20:2(k) — 2CO:2 (k) + H20 (k); AH° =2x(-393,5) — 241,8 — 226,8 =-1255,6 k]
C2H2 (k) + 5/1202(k) — 2CO2(k) + H20 (k) -1255,6 k]
H:0 (k) - H20 () -44 k]
CH2 (k) + 5/202(k) — 2CO2(k) + H20 (1) AHe =-1299,6 k]
2,5mol O2 — 1299,6 k]
?mol O2 —» 7,796 k]
=> noz2 = 0,015 mol;
noz + ncoz2 = (0,897 — 27/760) x1/(0,082 x300) = 0,035 mol
=> ncoz2 = 0,035 - 0,015 = 0,02 mol;
=> nmo = 0,04 — 0,035 = 0,005 mol;
CaCO:s 0,01 mol 1 gam 20,0%
Ca(HCOs)2  0,005mol 0,81 gam
Ca(ClOs3)2 0,005 mol 1,035 gam
CaCl2 2,155 gam  43,1%
.......... /2 diém




Cau 6 (3 diém) Luu huynh tao dwgc mot s6 hop chat véi oxi va cac halogen. Céc hop chéat nay chu yéu la hop
chat cong hoa trj va dé bi thuy phan trong nudc.

(a) Hay viét cong thirc Lewis cta cac phan tr SClz, SOs, SO2CIF, SFs va SBrFs (luu huynh la nguyén t trung
tam).

U < N o || .| L
:Q—S—3: N7 F—s—3 F—S—F >sC
; || | FE
0O :
.......... /1 diém
(b) Hay vé hinh hoc cia nam phan t trén.
e} F
/S\ O\S/O | | oy F F/I/,,'.ls‘“\\\ F
cl cl | o - S"”"C| |S\F F/ | \F
F F F
.......... /0,5 diém

Hop chat X c6 chita Iuu huynh (mdi phan t&r c6 chita mot nguyén ti leu huynh), oxi va mt hodc mot s&
nguyén ti trong s cac nguyén ti F, Cl, Br va I. Hoa tan mot lwong nho X vao nudce. N6 bi thily phan hoan toan
va khong xay ra phan tng oxi hoa - khtt, cac san pham tao thanh déu tan trong nudc. Dung dich cac thude thir
sau (déu c6 néng do 0,1 M) dugc thém vao cac phan riéng ré chita dung dich thu dugc ¢ trén. Cac két qua thu
duwoc nhu sau:

e Thém HNOs va AgNOs: c6 két tua mau vang.

e Thém Ba(NOs)2: khong co hién twong.

e Thém NHs d€ trung hoa dung dich vé pH =7 va thém Ca(NOs)2: khéng c6 hién tugng.

e Thém KMnO: sau d6 thém Ba(NOs)2: thdy mat mau tim va xuat hién két tta trang.

¢ Thém Cu(NOs)2: khong thdy két ttia xudt hién.

Hoa tan hoan toan 7,190 g chat X vao nudc tao thanh 250,0 cm?® dung dich. 25,00 cm? dung dich nay phan
tng voi luong vira da AgNO:s thu duoc 1,452 g két tua.

(c) Hay xac dinh cong thirc cia X.

SOCIBr

(d) Hay viét phuong trinh phan ting cua X véi nudc.

SOCIBr + 2H.O — HSOs +CI- + Br + 3 H*

.......... /0,5 diém

Cau 7 (3 diém) Thi nghiém sau duoc tién hanh dé xac dinh tich s6 tan ctia bac bromua: Trén 20,0 mL dung
dich kali bromua 0,0100 mol/L véi 20,0 mL dung dich bac nitrat 0,0100 mol/L trong mdt cSc thuy tinh. Nhing
dién cuc calomel (dién cuc so sanh) va dién cue chon loc ion bac vao dung dich trong cdc. Sudt dién dong gitra
hai dién cwe xac dinh duwoc 1a 0,199 V.
(a) Hay tinh tich s tan ctia bac bromua. Cho:

Agt(aq) + e — Ag(r) E°=0,800 V

dién cue calomel E=0241V

T =298,15 K trong ca bai

Ko =6,74-10-13

.......... /1 diém




(b) Hay tinh AGe ctia phan tng AgBr (r) — Ag*(aq) + Br(aq)
Biét AgBr(r) + e = Ag(r) + Br(aq) E°=0,071V.

AG°=70,3 kJ/mol

.......... /1 diém
(c) Hay xac dinh thé khtr chuan cua dién cuc Agl/ Ag, I-. Biét Ksyp(Agl) = 8,12-10-77,
E°(Agl/Ag) = -0,152 V

.......... /1 diém
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