Cén 1: Chon phuong 4n diing: Tinh AG",eg ctia phan tmg:
CH4(k) + Q.Oﬁ(k) 2H>0(1) + COs(k)
Cho biét thé dang ap tao thanh tiéu chuan cua CH,(k); H,O(l) va CO(k) & 25 °c
co gia tri 1an luot la: =50.7; —237; =394.4 kJ/mol
a) +817.7kJ ~ b) —817.7kJ c¢) —645KkJ d) +645KklJ.

Cau 15: Chon phuong an ding: Phan tmg Zn(r) + 2HCI(dd) — ZnCl,(dd) + Ha(k)
la phan Umg toa nhiét manh. Xét dau AH®, AS®, AG® cua phan {mg nay & 25°C:

a) AH°<0:AS°>0:AG°>0 ¢) AH°<0;AS°<0:AG°<0

b) AH°<0:AS°>0;AG°<0 d) AH°>0;:AS°>0;AG°<0
Cau 16: Chon phuong an dang: Tir hai phan ting

()A+B=%C+%D:AG, (2) 2E+2F=C+D;: AG,

Thiét lap duoc cong thire tinh AG; cua phantmg: A+B=E +F

ﬂ) &Gg ﬂG] - ﬂG’; C) &G; = &Gl -1 AGQ

b) AG; = AG; + AGy d) AG; = -AG; - % AG,

Ciu 21: Chon phuong an ding:
Biét rang nhiét tao thanh tiéu chuin cua B,O; (1), H>O (0), CH; (k) va C,H, (k)
lan lugt bang: -1273.5; -285.8; -74.7 ; +2.28 (kJ/mol). Trong 4 chét nay, chét
kho bi phan huy thanh don chat nhat 1a:
ﬂ) CzHg b} CH4 C) B203 ﬂ) Hgo

Cau 23: Chon phuong an ding: Cho phan img:  SO; (k) + 2 O, (k) = S0; (k)
Tinh AS° (J/K) o 25°C tmg véi 1 gam SO; tham gia phan {mg v61 lwgng oxy vira
du. Cho biét entropi tiéu chuan & 25°C cua cac chat SO,(k), O,(k) va SO;5(k) lan
lwot bing: 248, 205 va 257 (J/mol.K) (M, = 64g/mol)

a) 1.46 b) 93.5 c) -93.5 d) -1.46

Cau 24: Chon phuong an ding:
Tinh nhiét tao thanh tiéu chuan cua Br ".aq (1) va cua Na .aq (2) trong dung moéi
nude & 25°C. Cho biét:
H,(k) + Bry(1) + aq = 2H".aq + 2Br ".aq; AH,=-241.8kJ
Quy wdc: AHY, ,(H".aq) = 0kJ
2Na(r) + Br, (I) + aq =2Na".aq + 2Br ~aq; AHo,,=-722.4k]J
a) (1)=-241.8 kl/mol : (2)=-480.6 kJ/mol
b) (1)=-120.9 kJ/mol ; (2)=-240.3 kJ/mol

¢) (1)=-120.9 kJ/mol : (2) =-480.6 kJ/mol
d) (1)=-241.8 kJ/mol : (2)=-240.3 kI/mol

Cau 41: Chon phuong an dung: Xét phan ing ¢ 25°C: N>(k) +3H>(k) = 2NH;(k)
Cho biét & 25°C nang luong lién két N=N, H=H va N-H lan lugt la: 946; 436 va
388kJ/mol. Tinh hiéu irng nhiét phan Ung tao thanh 1 mol NH;(k).

a) —74kJ b) —48kJ c) —37kJ d) —-24kJ



Cau 31: Chon phuong an diang: ‘

Phan tmg cua khi NO, vé1 nuoc tao thanh acid nitric gép phan tao mua acid:
3NO,(k) + HO(l) » 2HNO3(dd) + NO(k)

AHS., 332  -28583 -2074 90.25 (kJ/mol)

S0s 240.0 69.91 146 210.65 (J/mol.K)

Tinh AG), cua phan Umg. Nhin xét vé kha nang tu phat cua phan img ¢ diéu

kién tiéu chudn, 25°C.

a) 62.05 kJ. Phan Umg khong c6 kha ning dién ra tu phat.

b) -41.82 kJ. Phan umg c6 kha nang xay ra tu phat.

€) 26.34 kJ. Phan Umg khong c6 kha ning dién ra tur phat.

d) -52.72 kJ. Phan ung c6 kha nang xay ra tu phat.

Cau 33: Chon phuong an diang: _ ,
Xac dinh nhiét tao thanh tiéu chuan o 25°C cuia CuO(r), cho biét:
2Cu(r) + Os(k) — 2CuO(r);  AH5, =—310.4kJ
Cu(k) + % Oy(k) — CuO(r); AHY, =—496.3 kJ
Cu,0(r) + ¥ 0,(k) —2 CuO(r); AH Y, =—143.7kJ
a) —310.4 kJ/mol ¢) —143.7 kJ/mol
b) —155.2 kJ/mol ~d) —496.3 kJ/mol

Ciau 36: Chon phuong 4an ding: Tinh AH,,, cta phan ng sau:
C,H;0H(1) + O, (k) = CH;COOH(l) + H,0 (1)
Cho biét nhiét ddt chay tiéu chuan ¢ 298K cua C,HsOH(l)va CH;COOH(l) ¢6
gia tri 1an luot 1a: -1370kJ/mol va -874.5kJ/mol.
a) +495.5kJ/mol ¢) -365.5 kJ/mol
b) —495.5 kJ/mol d) +365.5kJ/mol

Ciu 43: Chon gia tri ding.
Tinh nhiét do cua ngon lira CO chay trong khong khi (20% O, va 80% N> theo
thé tich). Lugng oxy vira du cho phan tmg:
CO(k) + 3 0,(k)=COy(k)  AHY, =—-283kJ
Nhiét d6 ban dau la 25°C. Nhiét dung mol ciia cac chat (J/molK) C,(CO,5) = 30
va Cp(Nyy) = 27.2.
a) 3547K b) 4100 K c) 2555K d) 3651 K

Cau 45: Chon phuong an dung:
Cho cac phan trng sau thuc hién & diéu kién dﬁng ap, dang nhiét:
N, (k) + O, (k) = 2NO (k) (1)
KClO4 (r) = KCI (1) + 20, (k) (2)
CHy (k) + 2Hy (k) = CGHs (k) (3)
Chon phan trng c6 kha nang sinh cong dan no (xem cac khi 1a ly twong).
a) 1,2, 3 dung ¢) Chi 2 dung
b) Chi 3, | dang d) Chi 3 diung



Cau 1: Chgn phuong an ding: ‘
Cac phan (mg dudi day dang & trang thai cén bang & 25°C.

N,(k) + 0,(k) 2 2NO(K), AH> 0 (1)
N,(k) + 3H,(k) 2 2NH;(k), &HC' <0 (2)
MgCO;(r) 2 CO,(k) + MgO(1), AH"> 0 (3)
L(k) + Ha(k) 2 2HI(K), AH’ <0 &)

Can bang cia phan g nao dich chuyén manh nhat theo chiéu thuin khi dong
thoi ha nhiét do va ting ap suét chung cua:

a) Phan img 3 ¢) Phan ung 4

b) Phan img 1 d) Phan ting 2

Céu 5: Tinh AG®0g ctia phan g sau: CO (k) + H,O (k) = CO, (k) + H> (k)
Cho biét: 2CO(k) + O(k) = 2CO, (k) ; AG 05 =-514.6 kJ
ZHg(k) + 02 (k) = 2H20 (k), ﬂGoggg =-457.2kJ
a) —37.8kJ b) —28.7kJ c) —574Kk] d) —43.6kJ

Céu 7: Tinh AHqg ctia phan g sau day: 4HCI(k) + O,(k) = 2H,O({) + 2Cly(k)
Cho biét nhiét tao thanh tiéu chuan cua HCI(k), H,O({) ¢ 25°C lan lugt la:
—92.30 va —285.8 kJ/mol.

a) —202.4 kI/mol ¢) +202.4 kJ/mol
b) —193.5 kJ/mol d) +193.5 kJ/mol

Céu 9: Tinh AG®,g ctia phan tmg: CH, (k) + 20, (k) = 2H,0 ({) + CO, (k)
Cho biét thé dang 4p tao thanh tiéu chuin cua CH,(k), H>O(L) va CO»(k) co gia
tri 1an luot la: -50.7; -237.0; -394.4 kJ/mol.
a) -817.7 kJ/mol ¢) +817.7 kl/mol
b) +580.7 kJ/mol d) -580.7 kJ/mol

Cau 10: Cho phan trng: 2Fe,O5(r) + 3C(gr) = 4Fe(r) + 3COy(k)
C6 AH® =+ 467.9 kJ va AS° =+ 560.3 J/K
Hay cho biét phai thuc hién ¢ nhiét d6 nao dé phan tmg c6 thé xay ra tu phat (gia
thiét AH® va AS® khong thay d6i theo nhiét do).
a) t>835°C b) t > 742°C ¢) t>618°C d) t>562°C

Cau 13: Tinh AH 05 cua phan ( Umg sau: CHy(k) + ZH';(k) = (C;Hg(k)
Cho biét nang lwong lién két & diéu kién chuan, 25°C.

E (C-C) = 347.3 kl/mol E (C-H)=412.9 kJ/mol

E (H-H) = 435.5 kJ/mol E (C=C)=810.9 kJ/mol

a) —912kJ b) —752.5kJ ¢ -317kJ d) —524.8kJ
CAu 16: Chon phat biéu dung. So sanh entropy cua cac chét sau & diéu kién chuan.

1) O(k) > Oy(k) > Os(k) 2) NO(k) > NO,(k) > N»0s(k)

3)sLi(r) > 4Be (1) > 4B (1) 4) C (graphit) > C (kim cuong)

5)L(r) > I (k) 6) N, (25°C, khi) > N, (100°C, khi)

7) O, (latm, 25°C, khi) > O, (Satm, 25°C, khi)
a) 3,4,7 b) 2,4,6 ¢ 1,2,6 d) 5,7



Cau 21: Chon phuong an ding: Phan img
Mg(r) + 2HCI(dd) — MgCly(dd) + Hy(k)
la phan ng toa nhiét manh. Xét dau AH®, AS°, AG® ctia phan mg nay & 25°C:

a) AH°>0;AS°>0:AG°<0 c) AH°<0;AS°<0:AG <0
b) AH°<0; AS°>0;:AG°>0 d) AH°<0;AS°>0:AG°<0
Cau 31:

Theo dinh nghia cua nhiét tao thanh, trong cac phan ung sau, phan mg nao dugc
xem la phan tmg tao thanh o 298K

1) N (k) +20 (k) =NO, (k)

2) 2Ny (k) + %2 05 (k) =NO (k)

3) CaO (r) + CO; (k) = CaCOs (1)

4)Na () + 4 Cl, (k) = NaCl (1)

5)% Hy (k) + %1, (r) =HI (k)

a) 2.5 b) 2.3.4 c) 1,45 d) 1,5

Cau 37:
Mot binh doan nhiét dugc tach thanh hai ngin dung tich bing nhau: ngin thir
nhat chira 2.0 mol hydro & 3.0 atm va 25°C; ngan thir hai chira 3.0 mol argon &
4.5 atm va 25°C. Hai khi duoc coi 1a ly twong. Nguoi ta nhac vach ngin ra, hai
khi tron 1an vao nhau, khéng phan {mg. Hay tinh AG ctia hoén hop. Cho R =
8.314 J/mol K.
a) —153kJ b) —18.7kJ €) 246K d) —8.59kJ

Cau 38:
Tinh cong dan n¢ khi cho 10mol CH;CHOHCHj; vao binh chan khéng, phan ly o
177°C theo phan ing sau: CH;CHOHCH; (k) @ CH3;COCH; (k) + Hs (k)
Cho biét R = 8.314 J/mol.K, xem céc khi trong phan tng la khi Iy twdng.
a) 3.7417 b) 37417 ¢) 1477 d) 14727

Cau 39: Chon phuong an diang: Cho phan ung:
Cﬁ.Hﬁ +7.5 Oa(k) — 600’:(1{) + 3H-0
0 27°c phan g c6 AH — AU = 3741.3 J. Hoi CsHg va H,O trong phan tng o
trang thai long hay khi? Cho biét R = 8.314 J/mol.K.

a) CsHe(k) va HyO(0) ) CeHe(€) va HyO(k)
])) CﬁHﬁ(k} va HQO(}{) d) CﬁHﬁ{[] va HQO(E)
Cau 48

Hay cho biét dang 8—Mn (tinh thé) va dang p—Mn (tinh thé), dang nao bén hon
& diéu kién chuan, 25°C.

Biét phan (mg: 8—Man (tinh thé) — B—Mn (tinh thé)

c6 AH® o5 = 1.55 x10° J/mol va AS®05 = 0.545 J/mol. ‘

a) B—-Mn (tinh thé) ¢) Ca2 dang bén nhu nhau

b) Khéng du dir kién dé so sanh d) &—Mn (tinh the)



Cﬁujlﬁ:z{fhzc‘-n truong hop }ﬂl’ll‘llg. Qua trinh dﬁng: dfaé nudc da ¢ -1°C V’E?l 1 Iatlm co:
a) AS<0,AH<0,AG<0 ¢) AS<0,AH>0,AG<0
b) AS<0,AH<0,AG=>0 d) AS>0,AH<0,AG<0

Cau 23: Chon phuong an dang: Trong céc phan ung:
N, (k) + O, (k) = 2NO (k) (1)
KCIlO4 (r) = KCl (1) + 20, (k) (2)
CHy (k) + 2Ha (k) = CHs (k) (3)
Chon phan tmg c6 AS 1én nhét, AS nho nhat (cho két qua theo thir ty vira néu)
a) 1,3 b) 3,1 01,2 d)2.3

Cau 36: Chon phuong an ding:
Tinh d6 bién thién entropi cia sy hinh thanh 1 mol hdén hop khi 1y twong gom
20% N,, 50% H, va 30% NH; theo thé tich. Hon hop nay dugc hinh thanh do su
khuyéch tan ba khi vao nhau & cung nhiét d6 va ap suat. Hé dugce xem 1a co lap.
Cho R =8.314 J/molK.
a) 481 J/K b) 1031 J/JK c) 6.15J/K d) 8.56 J/K

Cau 37: Chon phuong an sai:
a) Phan (mg toa nhiét nhiéu thuong co kha ndng xay ra o nhi¢ét do thuong.
b) Phan mg c6 AG® < 0 c6 thé xay ra tu phat.
¢) Phan tmgco AG®> 0 khong thé xay ra tu phat & moi diéu kién.
d) Phan tmg c6 cac bién thién entanpi va entropi déu duong c6 kha ning xay ra
0 nhiét do cao.

Cau 46: Chon phuong an dung:
Tinh hiéu tmg nhiét & 25°C ctia phan tmg: CO(k) + HyO(k) = CO,(k) + Ha(k) khi
c6 1g CO tham gia phan Gmg. Cho biét nhiét tao thanh ¢ 298 K (kJ/mol) cua
CO(k), H,O(k), COs(k), lan luot la: -110.52; -241.82; -393.51.
a) —41.17kJ b) —1.47kJ c) +1.47KkJ
d) khong tinh dugce vi khong co gia tri nhiét tao thanh cua H, 6 298 K

Cau 53: Chon phuong an diang:
Tinh ASY,, ctia phan tmg: 2Mg(r) + CO,(k) = 2MgO(r) + C(gr).
Biét S95:(J/mol.K) ctia cac chit: Mg(r), CO,(k), MgO(r) va C(gr) lan lwot bing:

33;214;27vao.
a) 208 JJK b) -187 J/K c) -220J/JK d) -214 J/K

Céau 60: Chon phuong an dung: )
Hay chi 10 chat nao trong cac chat dudi day co gia tri entropi tiéu chuén cao hon:

].) EDCH(I') va lgMg(r) 2) HEO(]() va Hj S(k) 3) PCls{k) va PCls(k}
4) Cly(k) va F5(k) 5) Bry(I) va Iy(1)
a} Ca, HjS, PClS, Clg, Ij C) Mg, HjD.. PC]},, Fj, Blfg

h) Mg, :[_]:3(:)'.| PC]3, Fj, Ig d) Cﬂ, HQS, PCI:,', C].g BI'Q



Cau 59: Chon phuong an dung:
Lap cong thirc tinh hiéu rng nhiét (AHp ) cua phan img 2A — B, théng qua hiéu
ung nhiét cua cac phan img sau:
A — C, AH;
A—>D, AH,
D+C—E , AH;
E—> B, AHy
a) AHy,=AH, + AH, + AH; + AH, ¢) AH,=-AH; + AH, - AH; + AH,
b) AH, = AH; + AH, - AH; + AH, d) AH,=-AH; - AH, + AH; + AH,

Cau 2: Chon phuong an dung:
Lap cong thirc tinh hiéu ing nhiét (AHp) cua phanimg B — A, thong qua hi¢u
Umg nhiét cua cac phan img sau:

A > C,AH, : D > C,AH, : B > D, AH,
ﬂ} :‘ﬁHD :ﬂHI +.-§.H2 +JﬁH3 C) :ﬁ.Hg :ﬂHl - &Hj +ﬁH3
b) ﬂ.Hg :.f'_"'.Hg. + .."_\Hg - .!'_\.Hl d) ﬂ.Hg :ﬂng - &H] -fﬁH3

Cau 3: Chon phuong an ding: Nhirng qua trinh c6 AS > 0:
1) O, (k, 25°C, 1atm) — O, (k, 25°C, 0,1atm)
2) NH,CI(r) -»NH,(k) + HCI(k)
3) CHy(k) +20,(k) — CO,(k) + 2H,O(1)
4N, (k, 25°C, 1atm) — N; (k, 0°C, 1atm)
5) 2H,(k) + O5(k) — 2H,0(k)
a) 4.5 b) 1.2 ) 3.4.5 d) 2.4

Cau 11: Chon phat biéu sai:
a) Entropi clia cc chat ting khi 4p sut ting
b) Entropi ctia cac chat tang khi nhiét d6 ting
¢) Phan tur cang phtc tap thi entropi cang lon
d) Entropi la thudc do xéac suat trang thai ctia hé

Cau 15: Chon phuong an sai: O nhiét do xac dinh, d6i vdi 1mol chat:

1) Nhiét tao thanh ctia moi don chat luén bang 0.

2) Nhiét chay cua mét chat la mot dai lugng khong doi.

3) Nhiét hoa tan ctia mét chat la mot dai lwgng khong doi.

4) Nhiét chuyén pha ctia mot chat 1a mét dai hrong khong doi.

a) 1,34 b) Chi 1,3 c) 234 d) 1,24
Cau 16: Chon cau dung.

Qua trinh hoa tan NaCl(r) trong nudc xay ra kém theo sy thay doi entropy

chuyén pha (AS.,) va entropy solvat héa (AS,) nhu sau:

a) AS;>0.AS,>0 €) AS;;>0,AS,<0

b) AS,,<0,AS5,<0 d) AS;;<0.AS;>0



CAu 21: Chon phat biéu sai:

a) Hi¢u g nhi¢t cua mot phan {rng 1a mot dai lugng khong doi, khéng phu
thude vao cach viét phan img.

b) Hiéu g nhiét cia mot phan tmg phu thudc vao diéu kién {t ap suat), trang
thai cac chat tham gia phan ung ciling nhu cac san pham cua phan (mg.

¢) Khong thé xac dinh dugc gia tri tuyét doi cua entanpi ctia hé.

d) Hiéu img nhiét ciia mét phan tng do ¢ diéu kién dang ap bang bién thién cua
entanpi (AH), hiéu tng nhiét ciia phan ng do & diéu kién ding tich bang
bién thién ndi nang (AU) cuia hé.

Cau 22:

Tinh nhiét tao thanh tiéu chuan cia C4HgOy tinh thé, biét nhiét dot chay tiéu

chuin (AHY%;)... (kJ/mol) cua C(gr), Ha(k) va C4HgOs4 (tinh thé) 1an lrot 1a

—-393.51; -285.84 va —1487.00

a) 944.56 kJ/mol ¢) -944.56 kJ/mol
b) -807.65 kJ/mol d) 807.65 klJ/mol
Cau 23:

Xéc dinh d6 thay doi entropi trong qua trinh nén dang nhiét thuan nghich 10 mol
khi metal tir 0.latm dén latm.
a) —83.1J/K b) +1914J/K c) -1914JK d) +83.1 JK

Cau 36: Cho cac phan g xay ra & diéu kién tiéu chuén:
1) 30; (k) = 20; (k). AH" > 0, phan rng khong xay ra tu phat & moi nhiét do.
2) C4Hg(k) + 60.(k) — 4CO,(k) + 4H,O(k) AH® <0, phan rng xay ra ty phat &
moi nhiét do.
3) CaCOs(r) — CaO(r) + COx(k). AH? > 0, phan Urng xay ra ty phat ¢ nhiét do

cao.
4) SOs(k) + % 05(k) — SOs(k), AH’ < 0, phan rng xay ra ty phat ¢ nhiét do
thap.

a) Cl}i 1,3 ding c) Chi 1,34 ding

b) Tat ca cung dling d) Chi 2,4 dung

Cau 41: Tac dong nao sé lam tang hi¢éu suat phan (mg:

CaCOs(r) 2 CaO(r) + COx(k), AH>0

a) Giam nhiét do c¢) Tang nhiét do

b) Ting 4p suat d) Tang non,t.r, do CO,
Cau 42: Thcnng sO nao sau day c6 thudc tinh cuong do:

a) Ap suat (P) ¢) Noinang (U)

b) Entanpy (H) d) Thé df’ang ap (G)



Cau 46: Cfmn phuc_rng an dung:
Tinh AS°® (J/K) ¢ 25°C cua phan img: SO, (k) + 2 0, (k) = SO; (k)
Cho entropi tiéu chuian & 25°C ciia SO,(k); O,(k) va SO;(k) lan lugt bang: 248;

205 va 257 (J/mol.K)

a) —93.5 b) 93.5 c) 196 d) -196
Cau 49: Chon phuong an dung: Cho cac phan tng sau:

CaSiO;(r) = CaO(1) + Si04(1) AH’ > 0 (1)

MgCOs(r) = CO,(k) + MgO(1) AH“ >0 (2)

L(k) + Hy(k) = 2HI(k) AH’ <0 (3)

Phan tng c6 thé xay ra v6i hiéu suat cao ¢ nhiét do cao:

a) Chi 2 b) Chi 1 c) 1.2 d) Chi 3

CAu 54: Khi co mit chat xuc tac, AH® cuia phan (mg;

a) Thay ddi vi chat xic tac tham gia vao qua trinh phan trng.

b) Thay d6i vi chat xtic tic lam giam nhiét d6 can c6 dé phan (mg xay ra.

¢) Thay d6i vi chat xtc tac lam giam ning luong hoat héa ctia phan (mg.

d) Khong thay doi vi chat xuc tac chi tham gia vao giai doan trung gian cua
phan tng va dugc phuc héi sau phan trng. San pham va tac chit van gidng
nhu khi khong cé chat xuc tc.

Cau 55:
Trong cung diéu kién dang 4p, dang nhiét, cic phan (g niao dudi diy sinh cong
dan no:
1) HgSO4(dd) + NEQCO;(I’) — NHQSO.:;(dd) + Cog(k} + HZD(I)
2) H,O(k) +C(r) — Hy(k) + CO(k) 3) Ny(k) + 3H,(k) — 2NH;(k)
4)Fe,05(r) +3CO(k) — 2Fe(r) + 3COx(k)  5) 2S804(k) + Os(k) — 2S0s(k)
a) Tat ca cung ding ¢) Chi4 ding
b) Chi 1.2 ding d) Chi 3,5 dang

Cau 57: Chon phuong an dung:
Mot phan mg tur xay ra co AG” < 0. Gia thiét rang bién thién entanpi va bién
thién entropi khong phu thude nhiét do, khi tang nhiét do thi hang s6 can bang

K13 S€:
a) khong q&1 ¢) giam
b) chua thé két luan dugce d) tang

Cau 59: Chon phuong an sai:
a) Phan (g toa nhiéu nhiét thuong co kha nang xay ra ¢ nhiét do thuong.
b) Phan tmg c6 AG® < 0 c6 thé xay ra tu phat.
¢) Phan (mg c6 cac bién thién entanpi va entropi déu duong c6 kha ning xay ra &
nhi¢t do cao.
d) Phan (mg c6 AG® > 0 khong thé xay ra tu phat & bat ky diéu kién nao.



