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CAU ) (Z,S’dié;n) mol’; R= 8314 T/mol K; F= 96485 C/mol: T(K)= t(°Cy+ 273; Po=1 bar=10" Pa.

L1 IPOIG'“U“\-?JO (3 Po) 13 mot nguyén 4 phong xa duge phat hién lan dau tién vao nim 1898 bai
M.ane Curie. C6 thé diéu ché Polonium-210 bing cach bin pha hat nhan Bismuth-209 (57" Bi) bing
dong neutron. Qué trinh nay tao ra hat nhin Bismuth-210 kém bén, tiép tuc bi phdn hiy tao thanh
Polonium-210 va phdt ra tia B. Biét chu ki ban hiy cia Polonium-210 1a 138.4 ngay va khi phan ra
phat ra tia o

a) Viet cau hinh electron day du cia polonium va cho biét vi tri cia no trong bang hé thng tuan hoan.

b) Vict cac phan img hat nhin xay ra trong qua trinh diéu ché Polonium-210 tir Bismuth-210.

¢) Viét phan timg hat nhan xay ra trong qua trinh phan ra Polonium-210.

d) Hay linl.i thai gian cin thiét dé mot mau Polonium-210 bi phan ra 75% so vai lugng ban dau.

€) Mot thict bi phat hién duge do phong xa nho nhét 1a 10 uCi. Tinh lugng Polonium-210 nhé nhit
(theo gam) ma thiét bi nay c6 thé phat hién dugc. Cho biet: 1 Ci= 3.7 x 10'9Bq.
1.2. Bidt nang lugng can cung cip dé tach ca hai electron ra khoi nguyén ur He 1a 79,0 eV. Khi chiéu
mot bic xa ¢d budce song 40,0 nm vao nguyén tir He thi thay co | electron thoat ra. Tinh van tdc cua
clectron nay. Cho biét: h = 6,626.10**)/s; ¢ = 3.10° m/s; 1eV = 1,602.107°): me— 9,109.10*'kg

1.3. Sap xép theo chiéu tang dan niing luong ion hoa thir nhit cia cac nguyén to : \Na, 12Mg, 13Al
1481, 5P, 165, 17CL Giai thich.

CAU 2 (2,5 diém) e :
2.1. Xenon c6 thé tao dugc nhiéu hop chat, trong dé c6 XeFs, XeFu.

Viét cong thire Lewis va du doan dang hinh hoc cua céc phin tr theo mé hinh VSEPR.
2.2. a) VE gian d6 MO cho cdc phan tir Bz va ;.

b) Lap luan ngan gon dé so sanh nang lugng ion héa thir nhét cia mdi phan tr véi ning lugng ion
hoa thir nhit cua cac nguyén tir tuong img.

2.3. Hop kim cua titanium va iron c6 cong thirc Ti.Fe,. Trong mang tinh thé nay, cic nguyén tr Fe tao
thanh mang lap phwrong don gian va cac nguyén tur Ti nam o tam cua mang lap phuong don gian do.

a) V& 6 mang co s¢ cua TixFey va cho bictti so x : y.

b) Tinh thé TiFey dugc s dung dé tich trir hydrogen. Biét cic nguyén tir hydrogen c6 thé chiém tit
cd cdc 15 trong dugc tao bai 4 nguyén tir Fe va 2 nguyén tir Ti. Xac dinh céng thirc cia hydride thu
duge khi bdo hoa hydrogen trong cac 16 trong nay. )

c) Tinh khéi lugng nhé nhét cua tinh thé TixFey dé co thé tich trir téi da 10,08 kg hydrogen.

Cho biér: Fe = 55,85 g/mol; Ti= 47,88 g/mol; H= 1,008 g/mol.
CAU 3 (2,5 diém)

3.1. Thach cao nung (CaSO,.0,5H,0) dung trong xay dyng dugc san xuat bang cach nung thach cao
song (CaS04.2H>0) trong 16 nung & 450 K:
CaSO,.2H,0(s)— CaS0,.0,5H,0(s) +1,5H, O(g) (1)
a) Tinh enthalpy chuan cia phan (mg ¢ 298 K va 6450 K.

b) Tinh nang lugng cin thiét dé san xuat ra 40 kg thach cao nung, néu thach cao séng & 298 K dwgc
dua vao 10 nung & 4‘50 K :

¢) Nang lugng cén thiét dé thuc hién phan img (1) dugc cung cap béi qua trinh dét chéy than & 450
K, 1 bar bang khong khi. Gia sir: than chi chira 75% carbon, con lai Iz chat tro; khong khi dugc iy sao
cho lugng O: gap 2 lan luong can thict cho phan img dot chiy: hon hop than-khong khi ban diu &
298K; khi di ra khoi 16 nung ¢ 450 K, 1 bar; chi 80% luong nhiét t6a ra béi qui trinh dét chiy than
duge sir dung cho phan img nung thach cao song. Tinh khoi lugng than can thiét dé sin xuft duoc 40
kg thach cao nung.
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Cho biét:
- Khong khi gom O2 vd N2 véi ti 1§ thé tich Ox/N; = 1/4.
- Nhiét h:nh thanh chudn & 298 K, va nhiét dung ding ap (khong
Chit  [CaS04.2Hy0(s)[CaSO,.0,5H,0(s)] H20(g)

-2022,62 -1576,74

hu thugc T) cua cdc chit:
COx(g) | OxAg) N2(g)

A H% (kJ/mol)

Cp(J/K.mol) 186,2 120,2
- Nhiét dung dang ap cua chat tro tr_ongilan: Cuo
3.2. O 25°C, 1 bar, pyridine 12 mot chit long, khong mau ¢

thirc cau tao thu gon nhur hinh bén. '
a) Tinh nhiét hinh thanh chuian AfH%og ctia pyridine: |

i) tir nhiét dot chay va n_hiél hinh thanh cua cac chat
ii) or nang lugng lién ket.
b) So sanh 2 gia tri tinh dugc tir a) va cho biét gid tri tin cdy hon. Giai thich.

Cho biét:
- Nhiét hinh thanh chuin AH s cia H2O(1), CO:(g) va C(8

-393,51 kJ/mol va 716,70 kl/mol.
- Nhiét dot chay cua pyridine:
CHN(D) + ?03(g} 5 5COx(g) + % H:O(g) + S Nifg)  AcHxs = - 278230 ky/mol.

=0,8 J/K.g
6 mui kho chiu, co cong _—

) lan lugt la: -285,83 kJ/mol;

- Nhiét hda hoi & 298K cua pyridine: AH%, = 40,20 kJ/mol.

- Ning lrgng cua cdc lién keét: =¥
[Fee | ¢ | eNi [ LOH | CH | N=N
| [ 415 | 945

Lién ket H-H
Es (kJ/mol) 436 345 | 615 615 305
1/20x(g) (1). Dong hoc cua

CAU 4 (3,0 diém)
4.1. O nhiét 46 cao, N2O bi phan huay theo phan trng: N20(g) > Na(g) +
nghién ciru bang cach cho mét luong N20(g) vio mot binh kin (ban dau khong

phan (mg nay duoc
hé theo thi gian & 873 K nhu sau.

chira chat nao khac) va do dp sudt cua
t(phay | 0 f 10 | 25 45 | 65 90
P (mmHg) | 200,0 | 2105 | 2242 2394 | 2512 263.5
luat dong hoc bac 1.

a) Chimg minh rang phan img tudn theo quy
b) Tinh hang s0 t6¢ d6 phan tmg va thi gian ban phan (mg o 873K.
¢) Tinh ap suit cua binh phan (mg tai thoi diém t = 80 s.

d) Biét nang luong hoat héa cua phan tmg la 280 kJ/mol. Tinh héing s6 téc d6 coa phan img va tha
gian ban phan img & 1200 K. .

e) Nitrous kit c6 thé dugce sir dung dé tang cong suat cua dong co dot trong cua 6 16. Kit nay sé dua
mot lugng khi N2O vio budng dot. Biét thoi gian cua giai doan nén hdn hgp khi trong budng dot
thuong vao khoang vai chuc mili gidy va ¢ cuoi qud trinh nén, nhiét dé cua budng dét dat khoang 1200
K_ Giai thich vé mat vat li tac dung ting cong suat dong co dét trong cua nitrous kit. &
4.2. Pén nay, cic nha khoa hoc da nghién ciru va dé xudt nhiéu giai phdp khic nhau dé thu héi va |
trit CO2. Mot trong s5 d6 la sir dung da bazan, dy dn nay da dugc thir nghiém & Iceland. Theo dé k";lu
thai giau CO2 dugc bom vao da bazan. Xét bai todn mo hinh héa van da bazan dugc m.ﬁ» ta sdp
i Forsterite (MgiSiO4), khi 4 xdy ra phn (mg: HHORE v

Mg:S104(s) + 2C0(g) = 2MgCOs(s) + SiOx(s) (2)
cin bing Kp cua phan (mg ¢ 380 K.
(2) cb: AH3s0=-134,04 kJ.mol™! ; AS 30 = -344,26 J.K"'. mol”
m ngudi ta cho x mol Mg:SiO«(s) vio mét binh b : . :.
hira chat nao khac va bom khi ():Oz véoobinh vgoclgeyiﬂgdgﬁhﬁ ong doi
ddi (trang thai cudi). Trong qua trinh thi nghi¢m, nhiét d6 cg i 4p suat
thiéu cua binh dé xay ra phan (mg (2). y 0 cua h¢ dugc
CO; duge dua vao binh phan img sao cho a el W _
cac chat ran co thé tich khong déngg ké. Tizhag:::t ‘I:IL;'] bl_nh tai thai
(theo bar) 6 trang thi cudi khi x = 4,000 mol va ki x = .3 gg (thclzo

> moid.

a) Tinh hing s6
Biét phan (mg (2) co:

b) Trong mot thi ng!m;
bang 10 L, ban déu khéng ¢
cua binh phan img khong ll;'ta}; .
duy tri & 380 K. Tinh 4p suat to!
c) Biét trong thi nghi¢ém © b!
diém ban déu bang 30,200 bar va
mol) va ap suat cua binh ghan' img (
Cho biét: CO2 duge co! 1a khi li tuong



CAU 5 (3,0 diém) A s
S.1. Cho dung dich dém X gf'im CH:COOH va CHyCOONa c6 pH = 5,01 va tong nong do
C(CH:COOH) + C(CH:COONa) = 1,00 M. -

a) Ticn hanh pha 100,0 mL dung dich dém X tir dung dich CH:COONa 1,00 M va dung dlfh
CH3;COOH 1,00 M. Tinh thé tich dung dich CHyCOONa 1,0 M va dung dich CH:;COOH 1,00 M can
dung dé pha dugc 100,0 mL dung dich dém X. 5.

b) Tinh s6 mol NaOH cén cho vio 100,0 mL dung dich dém X dé pH cia dung dich thay doi 0,1
don vi. Coi thé tich dung dich d¢m X khong d6i sau khi cho thém NaOH

¢) Thém 1,00 mL dung dich dém X vio 1,00 mL dung dich gom AI(NO3): 0,020 M va Mg(NOs): 0,020
M, thu dugce dung dich Y. ’ Ay

Bang tinh todn hiy cho bidt c6 két tia tao thanh tir dung dich Y hay khéong? Neu o, cho biet thanh
phan dinh tinh cua ket tia. Tinh pH cua dung dich Y. 2
Cho biét: (9 298 K; pKs(CHiCOOH) = 4,76; pKs(AI(OH)s) = 32,4; pKs(Mg(OH)) = 10,9, * BAIOH™)
=104+, *AMgOH") = 107'5%; pK, = 14,0. : ,

5.2. Dung dich NaOH thuémg duge pha dé 1am dung dich base chudn cho cic phép chuan 4 acid base.
Tuy nhién nﬁng d5 NaOH tinh tir lugng cin thudémg khong chinh xac. Do vay, sau khi p‘ha xong, nguol ta
thuong xac dinh lai nong 46 NaOH (chuin hod dung dich NaOH) bing cdc dung dich chat chuan nhu dung
dich oxalic acid, potassium hydrogen phthalate,... )

Tién hanh chudn hoa dung dich NaOH bang dung dich oxalic acid 0.0250 M. Phan (mg chuan do xay ra
nhusau: H:CaO4+ INaOH — NaC,04 + ?..H;O

a) Tinh khoi lugng H:C:04.2H:0 cin ding dé pha duge 100,0 mL dung dich oxalic acid 0,0250M.

b) Trinh bay ngin gon cach pha 100.0 mL dung dich oxalic acid 0,0250 M.

¢) Dé tién hanh phép chuin hod, tién hanh thi nghiém nhur sau:

~ Dung pipet dé liy chinh xac 10,00 mL dung dich oxalic acid 0,0250 M vao binh tam giac.

— Thém vai giot chi thi phenolphthalein.

~ Chuin do bang dung dich NaOH cho dén khi dung dich xudt hién mau hong nhat thi dimg.

Két qua 03 lan chuan d§ dugc dua ra tron g biang sau: _ .
Lin Lan | | Lan2 Lan 3
[ The tich dung dich NaOH tiéu ton (mL) 8.55 8.50 8.55

Hiy tinh nong do cua NaOH trong dung dich trén. Coi sai s chuan do khong dang ké.
CAU 6 (2,5 diém)

6.1. Hoan thanh cdc phuong trinh hoa hoc (6 dang 1on) sau day:

a) NO; + Co** + CHiCOOH — Co(NO,); + NO + ... +...

b) HaSiO: + H' + MOOih + ... = (NHa)sH4[Si(M0:207)s] + ...

¢) CuS+ ..+ NO; —3S+2NO +Cu® + ...

d)Crly + OH +Cl » CrOy” + 10 + . + ..

6.2. Acquy Nickel = Cad{nium_‘t‘huc‘mg dugc su dung nhié¢u trong cong nghiép do c6 43 tin vay va tudi
tho cao. Acquy thudong gom nhicu cell Igiéng nhau, trong dé méi cell dugc mé ta bi so dé :
() Cd,Cd(OH):| KOH | Ni:03 Ni(OH)2,Ni (+) & déy Ni chi dong vai trd din dig
; A = £ x| 0 di .
a) Chi ra di¢n cyc anode, dién cuc cathode cua moi cell trong qua trinh acquy xa gién i
b) Viét phuong trinh ciia cic ban phan (mg xdy ra tai cic dién cyc va phan img ting qu :
rinh Acquy xa dién. _ uc va phan (mg tong quat trong qud
©) Tiflh surc diél:l ddng chuén cia mdi cell (khi dcquy dugce tich day dién) & 25°C.
d) Tinh mat d¢ tich trir ndng lugng (theo Wh/kg Ni20s3) trong acquy. Biét mat dd tich trir nan
' g

lugng duge cho bai cong thire: w ='2'F‘E
m

¢) Mét dcquy sir dung trong cong nghiép ban dau chira 1,00 kg Ni>O; vi :
li thuyét cha dcquy (theo Ah). g N1203 va 500 g Cd. Tinh dun

f) Tinh thai li thuyét (th in thiét dé & oo
i gian li thuyét (theo h) cin thiét dé tich day dién véi cuc D,

icquy & d) sau khi dcquy xa hét dién. y dign vé1 cudmg do dong dién 20,0 A cho
Cho biét: Cd=112,4 Ni=58,7; 0 = 16.

0 25°C: Ex o, nuomy, =018V 5 B, ==0,40V § pK oy, =14,3

vai m la khéi lugng Ni>Os.



CAU 7 (2,0 diém) . Khi OXY hod fhil R
!;'h.l (;h_p h‘(m ‘chzit A tac dl_?l‘.lg vai r.}dn(‘); trong dung djch. H:ﬁ(h lh-_u duge khldl?:l:qc cac hop chz;l Fﬁva
01 chat C thi thu dugc hai hop chatla D va E. Dem thuy phan chat D thi lhu. hat H, [vaJ.Jclng
G,' G_kém bén, dé phin huy né duai tic dung cia anh sang hinh thanh nén cdc ¢hd
;9 _}hé:duqc hinh thanh tir phan (mg cua I vai SO, :
el rang: - Cac chat A, B, D, E, G, H, I va J déu chita nguyén to X. . - pham.
- Hop chat A dugc sir dung lam gia vj thire an ciing nhﬁ la mét chat bao qua? l]:g;(pham .o
- Nguyén t6 hinh thanh nén don chit C nim trong cung mgt nhom vo! 'ngl'J}"—;(‘ ; oné’. D gép ba lin s6
- D va E 13 hop chat déu tao nén tir hai nguyén 1o, trong do so 0xy hod cos &5
0Xy hoa cua X trong E.
- Phén tir khéi cua J bing 95% phan tir khoi cia B.

7.1. Xic dinh cac chat ur A dén J. i hoa mo ta o trén

7.%. Viet phuong trinh héa hoc cua céc phin img xdy ra trong cac chuyén hoa mo -

CAU 8 (2,0 diém ' :
( icm) c6 mui vi khac nhau. Thi du, hop chat

-ene ¢6 mui cua trai cam va mui

8.1. Trong tu nhién, cic chat 1a dong phdn quang hoc ¢ thé
khi & nhua thong la dong phin

limonene c6 tén thay thé 1a 1-methyl-4-(prop-1-en-2-yl) cyclohex-1
ctia nhua théng, nhung trong cam 1a déng phan c6 cau hinh (R), trong
co cau hinh (8S). - 3 .
Carvone (hay 2-methyl-5-(prop- 1 -en-2-yl)cyclohex-2-en-1-one) co sy khac !-m;t trong tr. Dong phan
(S)- Carvone ¢6 mui cdy thi 4, trong khi dong phén (R)- Carvone c6 vi bac ha.
Viét cong thire cau tric cia bon hop chit néu trén. :
8.2. Mt trong nhimg hiéu img co ban trong hoa hoc hiru co 1a su bén hoa do cong huong. Thi du su
bén hoa cua anion acetate.

L—O -0; 0 QQ

(::j:’ /J\\\O )\Q_ O')]\

a) Chit dudi diy cé nhiéu cong thirc cong hudmg. Hiy viét hai trong sd cac cong thirc cong huong

cla anion nay.

b) So sanh lurc acid cua nguyén tir hydrogen duoc khoanh tron.
[ P
)\SH )\ )\NHQ )\

c) So sanh d§ bén cuia cap carbocation:

d) Chi ra cdc chit c6 tinh thom trong s6 cdc chat sau:

\
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¢) Hop chit nio dudi diy bén hon?
CB &
HET
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