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Ciaul (3diéim) Mat troi 6 duong kinh 1,392 -10¢ km va c6 khoi lugng riéng trung binh 1a 1,408 g/cm?3. N6 chita
73,46% hidro (theo khdi lwgng). Toan bd nang lwgng do mét troi phat ra la tir phan ting nhiét hach caa hidro tao
heli:

4H" - jHe* +2 %" +2v,
26,72 MeV nang lugng duoc toa ra khi tao thanh mot hat nhan heli. Céng suét phéat nang lwong cua mat
troi la 3,846 -10% J/s. Hat nhan 11H * c6 nguyén tie khoi la 1,0078 u.
(a) Hay tinh khdi lwgng ctia mat troi.

1,988 x10% g

.......... /0,5 diém
(b) Hay tinh kh6i luong hidro tham gia phan ting nhiét hach trong khoang thoi gian 1 gidy.
6,014 x 10" gam/s

.......... /0,5 diém

(c) Tt lwong hidro con lai ctia mat troi, hay tinh thoi gian mat troi tiép tuc phat sang voi gia thiét cong suét
phat nang lwong duoc gitt khong ddi.

7,697 10 ngm

.......... /0,5 diém

(d) Hay tinh khdi lwgng bi hao hut ciia mét troi trong mét gidy do phan ting nhiét hach cta hidro.

4,279 10° kg

.......... /1 diém

(e) Khoang cach trung binh gitta mat troi va trai dat 1a 1,496 -108 km. Hay tinh nang luong ctia mat troi chiéu
vudng goc trén 1,0 m2 bé mat trai dat.

1368 J/s/m?

Ciau2 (3 diéim) Céc chat khi A2 va B2 duoc trdn theo ti 1é mol twong ting la 2:1 trong mot binh kin 6 nhiét d¢ Ti.
Khi can bang Az2(k) + B2(k) == 2 AB (k) duoc thiét 1ap thi s§ phan t&r AB béng tong s& phan tir A2 va Ba.
(a) Hay tinh hang s8 can bing Ki ctia phan ting trén.

Ki=72

(b) Hay xac dinh ti 1& s& phan tir AB trén t6ng s& phan tit A2 va B2 ¢ trang théi can bang néu cac chat ban dau
duwogc tron theo ti 1é mol 1: 1 & nhiét do Th.

1,34

.......... /1 diém

Hon hop can bang thu duoc tir hdn hop dau 6 ti 1é mol Az : B2=2: 1 dugc dun néng cho téi khi hing s
can bang méi Kz = Ki/ 2.
(c) Hay cho biét lwong Bz (theo % so voi luong B2 ban dau) can thém vao binh dé€ luong Az va AB ¢ trang thai
can bang duoc gitt khong d6i nhu ¢ nhiét &6 Ti.

25%




Cau 3 (3 diém) Xét hai pin nhién liéu sau:
©: CHsOH | H*(aq) | Oz @

©:CHs | H*(aq) | Oz ®
(a) Hay viét hai phuong trinh phan chay xay ra trong hai pin trén.

CH;0H + 1502 - CO:2 + 2 H:0
CH: + 202 —» CO:2 + 2 H:0

.......... /0,5 diém

Cho céc s0 liéu sau:

Chat AHo%n, 298 (kJ/mol) | Se29s (J/mol/K)
CHsOH -239 127
CHas -74,9 186
Oz 0 205
CO2 -394 214
H-O -286 70,0

(b) Hay tinh bién thién entanpy, entropy va nang luong tu do ¢ diéu kién chudn ctia hai phan ting xay ra trong
pin trén (tinh cho 1 mol chét nhién liéu).

CH:OH:  AHe=-727k] AS0=-80.5 J/K AGe=-703 k]
CHs: AHe = -891 k] ASo =242 JIK AGe =-819 k]
.......... /0,5 diem
(c) Hay tinh suat dién dong chuén ctia mdi pin.
CH;30H: Ee=1214V
CHu: Eo= 1061V
.......... /0,5 diém
(d) Hay tinh cong dién (AG) duoc tao ra boi mdi pin & diéu kién chuén (tinh cho 1 mol O2).
CH:OH:  AG =-469 k]
CHu: AG=-410 k]
.......... /0,5 diém

(e) Hay tinh cong dién (AG) duwoc tao ra boi mdi pin & diéu kién chudn (tinh cho 1 gam téng khdi lwong cac chat
tham gia phan tng).

CH:OH:  AG=-8,79k]/g

CHa: AG=-10,4 kJ/g
.......... /0,5 diém
(g) Hay tinh hiéu sudt nhiét dong ctia mdi pin.
CHsOH: £=0,967
CHu: £=0,919
.......... /0,5 diém

Ciu4 (3 diéin) Sunfuryl diclorua (SO2Clz) thuong duoc st dung lam tac nhan clo hdéa hoac sunfo hda. O nhiét
d6 phong, SO:ClL2 la chat long khong mau va c6 nhiét do soi la 70 °C. N6 phan huy thanh SOz va Clz 6 trén 100
°C. M6t binh kin duwgc nap SO2Clz. Sw phéan huy ctia chat nay dugc theo doi qua su thay déi ap suét tong cong o
375 K. C4c s0 liéu thu dwoc nhu sau:




thoi gian, s 0 2500 5000 7500 10000
ap sudt tong cong, atm 0,500 0,527 0,553 0,576 0,599
(a) Hay chiing minh phan ting tuan theo phuirong trinh dong hoc bac nhét va tinh hing s8 tdc d6 ctia phan ting.

k=2,21-105 s
.......... /0,5 diém

Khi phan tng phan hitly duoc thuc hién ¢ 112 °C (bat dau ciing tit po = 0,5 atm), sau 1 gio &p suét tong
cong trong binh la 0,78 atm.
(b) Hay tinh ndng luong hoat hda ctia phan tng.

Ea.= 280 kJ/mol
.......... /0,5 diém

Cho bang sd liéu sau:

Chk SO:2 SOl
AHP®sn, kJ/mol 0 -296,8 -354,8
S°, J/(K-mol) 223,1 2482 311,1

(c) Hay tinh AGe va Kr ctia phan ting phan huy SO:Clz ¢ 400 K. Gia thiét rang AH® va S° khong thay d6i theo
nhiét do.

Kp = 6,23
.......... /0,5 diém

Trong thuc t€ AH® va S° c6 thay d6i theo nhiét d6 theo cac phuwong trinh sau (T la nhiét d6 theo Kelvin):

Chk SO: SO:Cl2
AH®n (T), kJ/mol -10,2 + 34,2-103-T -309,1 +41,4-103-T -369,2 +48,2-103-T
5°(T), J/(K-mol) 28,3 + 34,2 InT 12,34 + 41,4 InT 36,5 +48,2-InT

(d) Hay tinh lai cac gia tri AGe va Kr cia phan ting phan hiay SO2Clz ¢ 400 K ¢6 tinh dén sy thay d6i cua AH® va
S° theo nhiét d§. Hay danh gia xem gia thiét ¢ (c) ¢6 hop ly khong?

Ky=6,98
Gid thiét ¢ (c) khong hop Iy

.......... /0,5 diém

Phan ttng $2:0s%(aq) + 31(aq) — 2SOs*(aq) + Is(aq)

c6 phuong trinh déng hoc v = d[dItS] =k-c(S,05)-c()-

Co ché cua phan tng dugc dé xudt nhu sau:
k
I + S0 —> I5:0s>

5:05 —2» 2502 + I

K
F+T —> L

Ka
L+l — Ir

(e) Hay chiing minh co ché dé xudt phtt hop véi phuong trinh dong hoc. Biét rang trang thai nong do 6n dinh
c6 thé ap dung cho tat ca cac cdu tir trung gian cuia phan tng.

_amsl _ . I
v=" o i L] - (1]

Ty 1] [I] -k - [L] - [I]=0 = ke [L]- [Tl =k [I"] - [T']

A _ k, - [19,06%] - ks - [I7] - [I] = 0 = Ky [L] - [I'] = ko - [15,05>]

dt

dis=e3) = kl ' [I] [52032_] - kz : [152083_] = k4 . [Ia] : []] = kl . [I] [52032_]

dt

Vay co ché'dé xudt phu hop véi phwong trinh dong hoc




Cau5 (3 diéin) Mot chat mau vang- da cam (A) duoc diéu ché bang phan ting ozon héa dung dich brom trong
tricloflometan & -78 °C. Biét A 1a mot oxit ctia brom.

Pun noéng oxit A tir -78 °C dén -5°C tao ra hai san phdm la oxit cia brom B mau vang va oxit cia brom C
mau nau thAm. Goi cdng thitc chung ctia brom oxit 1a BrxOy.
(a) Hay cho biét s6 oxi héa ctia brom trong Br«Oy theo x va y.

S0 oxi hoa = +2-y/x

Phan ting ctia cac oxit trén voi ion iodua trong moi treong axit dwge dung dé€ phan tich cac oxit nay:
aBrsOy + bI- + cH* —» dBr + el + fH0
(b) Hay can bang phan tng trén (v6i hé s§ can bang dwroc biéu dién theo x va y).

Br:Oy + (x+2y)I + 22y H* — xBr + Ya(x+2y) 2 + y H20
.......... /0,5 diém

Tot duoc tao thanh tit phan tGng trén duoc xac dinh bang cach chudn d véi dung dich thiosunfat 0,065
mol/L. Ton bromua trong cting mau duogc xac dinh bang phuwong phap chuén do dién thé bing dung dich bac
nitrat 0,020 mol/L. Két qua thu dugc nhuw sau:

V(dd Na:$:0s), mL | V(dd AgNOs), mL
Oxit A 10,3 6,7
Oxit B 17,7 14,4
Oxit C 8,74 142

(c) Hay viét cac phuong trinh phan ting chuan d¢.

L+ 5052 — 2T + S5:06*
Agt + Br — AgBr

.......... /0,5 diém
(d) i/ Hay xac dinh cong thitc phan tit ctia A, Bva C.
Oxide n(L,)/mol n(Br)/mol v/ Formula
A 3,35-107 1,34-10° 2 Bro,
B 5,75-10™* 2,88-10™ 1,5 Br,0;
C 2,84-10™ 2,84-10™ 0,5 Br,O0
.......... /0,25 diém
ii/ Hay viét phwong trinh phan ting ctia A, B va C v6i ion iodua trong mdi truong axit.
2BrO: + 10 + 8H* — 2Br + 5 + 4 H20
Br:0s + 8I'+ 6 H* — 2Br + 41> + 3 H:20
Br:O + 4+ 2H* —» 2Br + 21> + H:0
.......... /0,25 diém
(e) Hay tinh khdi lwong ctia cdc mau str dung d€ phan tich.
m(BrO2) =15 mg
m(Br203) = 30 mg
m(Br:0) =25 mg
.......... /0,5 diém




(g) Hay vé cong thitc Lewis cua A, B va C.

0—B—0l <= |0—B—0
ol ) .
Correspondin — — Correspondin
. - p g | Br o B p g
|Br—oO0 Br o to HBrO; - - to HBroO

.......... /0,5 diem

Cau 6 (3 diéim) So d6 dudi day mo ta qua trinh dién phan dung dich natri clorua dé diéu ché clo, hidro va natri
hidroxit.

.
anode (+) ' ‘ cathode (-)

Em
Cl, €= = H,

sodium chloride
solution

sodium hydroxide
solution

diaphragm

Néu binh dién phan khong c6 mang ngén gitra hai dién cuc thi san pham phu A sé dugc tao thanh do
phan ting ctia clo véi natri hidroxit.
(a) Viét phan ting tao thanh A.

Cl» + 2 NaOH — NaCl + NaOCI + H20
A

.......... /0,25 diém

Dung dich tay rtra 6 chita 1,5 % chét A. Theo nhu c6ng b6 ctia nha san xudt thi A bi phan huay tao thanh
natri clorua va oxi nén khong gay 6 nhiém mai truong.
(b) Hay viét phan ing phan huy chét A.

2 NaOCl — 2 NaCl + O2

.......... /0,25 diém
Dung dich ddc cua A d€1au bi chuyén sang mau vang.
(c) Hay viét phan ting phan hay chat A tao ra hgp chat mau vang.
2 NaOCl — CI0 + Na20
hodc: 2 NaOCl + H:2O0 — CkO +2 NaOH
.......... /0,25 diém

Khi dun néng dung dich, A bi phan huy tao thanh natri clorua va chat B, mot chat gay 6 nhiém moi
treong.
(d) Hay viét phan ting tao thanh B.

3 NaOCl — NaClOs + 2 NaCl
B

.......... /0,25 diém

Khi thém bari nitrat vao dung dich B thu duoc két tua trang C, chat nay khi dun néng tao thanh bari
clorua va chat ran mau trang D.




(e) Hay viét phan ting tao thanh C.

2 NaClOs + Ba(NOs)» — 2 NaNOs+ Ba(ClO3):¢

C
.......... /0,25 diém
(f) Hay viét phan ting tao thanh D.
4 Ba(ClO3): — 3 Ba(ClO4)2 + BaClz
D
.......... /0,25 diém

Clo ¢ dang don chat phan ting voi hau hét cadc nguyén t6 ngoai trir cac khi hi€ém, nito, va oxi. Khi xuc khi
clo vao luu huynh ¢ trang thai ndéng chay & 240°C sé thu dwgc hop chét bac hai E, E phan tng tiép véi clo (khi
c6 mat Fe(Ill) hodc iot) tao ra F. Hop chét bac hai F chita 68,9% clo theo khoi lwgng. F nam can béng véi E va clo.
(g) Hay viét phan tng tao thanh E.

4Cl+ Ss — 4 S:CI2

E
hodc: CL+2S5 — S:Cb
.......... /0,25 diém
(h) Hay viét can bang thuan nghich giita E va F.
S:CL +Clz == 2 SCl:
F
.......... /0,25 diém

Oxi héa F trong diéu kién thiéu oxi thu duoc hgp chét G, con trong diéu kién dw oxi thu dwgc hop chat
H.
(i) Hay viét phan ting tao thanh G va H tix F.

2SCLh+ 02 - 2S0CI:
G

SCl + O2 - SO:CL:
H

.......... /0,25 diém

Hop chét G va H la nhiing chat 1ong ¢ diéu kién thuong, phan ting manh liét véi nudc, do d6 hop chat G
dugc stt dung d€ loai vét nuée c6 trong cac dung cu thi nghiém bang cach dun hdi lu G, cac san phdm khi sinh
ra do G phan ting véi nude sé bay ra ngoai. Luong G du duoc loai trir bang cach dun néng trong chan khong.

(j) Hay viét phan ting cua G véi nudc.

SOCL + H:O —» SO:+2 HCI

.......... /0,25 diém




(k) Hay vé cong thirc Lewis cua cac hop chat E, F, G va H va cho biét hinh hoc phan tt ctia F, G va H theo mé6
hinh VSEPR?

E F G H
g-5-sa A 9 /ﬁ\
\ — — — _
- IS—s—al S—s—gi
&%
Q O ﬁ \
S.., S-, =Sy
| 0= \""Cl O\
\ \ Cl
Cl Cl
bent trigonal pyramidal tetrahedral

.......... /0,25 diém

(1) Hay cho biét oxi axit twong ting cua G va H.

H>50s3 va H2504

.......... /0,25 diém

Cau?7 (2 diéin) Thuy ngan (II)-sunfua la mét trong nhitng mudi it tan nhét véi tich s6 tan Ksp = 1,58 -102
(a) Hay tinh d¢ tan ctia HgS theo mol/L. Gia thiét rdng Hg?* va S* khong tham gia phan tng thtiy phan.

5=1,26-10% mol/L

Trong thuc t€ d§ tan tinh dwgc ¢ phan (a) khéc rat nhiéu so v6i dd tan xdc dinh dwoc tir thwe nghiém.
Diéu nay la do Hg? va S* c6 tham gia phan ting thuy phan. Khi d6 nguoi ta thiét 1ap dugc phuong trinh lién hé

2o, [HO'T [HO'T) Ky Ke 1
[S ][1+ < + <K, J_KL(1+'31[H3O*]+'62[H3O+]2J 1)

sau:

Cho:
e Hang s6 phan ly axit ctia H2S: Ka1 = 7,94 -10%; Ka2= 1,26 -10-13
e Hing sd bén tdng cong ctia phirc gitta Hg? va OH= B1=2,00 -10'; B2 = 5,01 -102
e Kw=1,00-10"
Biét dung dich bao hoa HgS c6 pH=7.
(b) Hay tinh ndng d6 can bang ctia cac ion Hg? va S,

[5%] = 6,64-10"%6 mol/L
[Hg*]=2,38:10"%7 mol/L

.......... /1 diém
(c) Hay tinh d6 tan cua HgS trong nwdc. Hay so sanh véi két qua tinh dwoc 6 (a) va rat ra nhéan xét.
5=1,19-10""° mol/L
So sdanh voi két qua tinh dwgc ¢ (a): 1,26-102¢/1,19-10° =1,06-10-.
Hai két qud khdc nhau rdt nhiéu.
.......... /0,5 diém




