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Cau 1: (0,5 diém)

Trong phan tir MXz ¢ tdng s hat co ban (p, n, e) bang 164 hat, trong d6 sé hat
mang dién nhiéu hon sé hat khong mang dién 1a 52 hat. Khdi lugng mol nguyén tix
cta M 1n hon khéi luong mol nguyén tir cua X la 5. X4c dinh ki hiéu hoa hoc cua
nguyén t M, X va cong thic phan tir MXs.

Huéng dan

(2p,, +n,,)+2(2p, +n,) =164 2p,, +4p, =108 > p,, +2p, =54
PN p,, +1n, =40
=41@2p,, +4p,)—(n,+2n )=52 —><n, +2n =56 — — CaCl,
dl p, +n =

(py +10,)=(p +n,)=5 (p,, +n,)—(py+n,)=5 o

Cau 2: (0,5 diém)

C6 3 chat hitu co A, B, D déu chtra ba nguyén t6 C, H, O va déu c6 khéi lugng
mol phan tir bang 46 (g/mol). Trong d6 A va B tan nhiéu trong nudc, A va B tac
dung vdi Na, B con tac dung véi NaOH, D khong tac dung vai Na, NaOH va dugc
dung trong y hoc dé gay té khi phau thuat. Xac dinh cong thtc ciu tao cua A, B, D
va viét cac phuong trinh phan tng xay ra.
Hudéng dan
M = 46 ¢6 thé 1a: C2HsOH, HCOOH, CH3sOCH3
- B pir (Na, NaOH) — B: HCOOH
- A ptt (Na) — A: C2HsOH
- D dung dé gay té trong y hoc — D: CH3OCH3

C2HsOH + Na — C2HsONa + %2 Hot

CH3COOH + Na — CH3COONa + Y2 Hz2t

CHsCOOH + NaOH — CH3COONa + H.0

Cau 3: (1,0 diém)

Cho hén hgp X géom Mg, Fe203 va Al,Os tac dung véi dung dich CuSO4 (du), sau
phan tng thu duoc dung dich Y va chat ran Z. Cho toan bd Z tac dung vai dung
dich HCI du, sau phan tng thu duoc dung dich A va phan khong tan B. Hoa tan B
trong dung dich H2SO4 dic, nong du thu dugc khi C. Hap thu khi C vao dung dich
Ba(OH), thu dugc két taa D va dung dich F. Cho dung dich KOH du vao dung
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dich F lai thdy xuét hign két tua D. Cho tir tir dung dich KOH dén du vao dung
dich A, duoc két tia G. Hay viét cac phuong trinh hoa hoc cia cac phan (rng xay
ra.

Huéng dan
ddyY
Mg .
N ddA —=2% , | G
e o Rén Z +§I1::l s H,SO, Ba(OH J’ D
ALO Rin B— 2% , T c 2O, ,
273 dc,néng ddF +I((18H \L D

- Vi CuSO4 du nén ddY: MgSO4, CuSOys 4 con ran Z: Fe,0s, Al,O3, Cu
- Rin B: Cu — C: SOz; D: BaSOs; ddF: Ba(HSO3),

Mg + CuSO4 — MgSO4 + Cu|

Fe2Os + 6HCl — 2FeCls + 3H20

Al,O3 + 6HC1 — 2AICI3 + 3H,0

FeClz + 3KOH — 3KCl1 + Fe(OH)3|

AICI; + 4KOH — 3KCI + KAIO2 + 2H,0

Cu + 2H2S04 dic,nong — CuSO4 + SO21 + 2H20

SO; + Ba(OH)2 — BaSOz| + H20

250, + Ba(OH)2, — Ba(HSO3):

Ba(HSOs3)2 + 2KOH — BaSO3z| + K»S03 + 2H,0

Cau 4: (1,0 diém)

Dung phuong phap héa hoc nhan biét cac binh khi mat nhan chta hdn hop céc khi
saq: (CH4, C2Ha, COz) ; (CH4, C2Hay, 502) ; (CH4, CoHa, Csz) va (Nz, Ha, COz).
Viét cac phuong trinh phan (rng xay ra.

Hudéng dan
L4y mau tirng hdn hop khi, danh s tha te dé thuan tién dbi chiéu két qua thuc
nghiém

3 Cho cac mau lan luot di qua AgNO3 trong ddNH3 du, mau nao cho két tua
mau vang thi d6 1a (CHa, C2H4, C2H>)

CH=CH + Ag:0 —" , C(Ag)=C(Ag)| + H20

> Cho cac mau con lai di qua Bra/H20, mau nao khong 1am nhat mau nuéc
brom la mau (N2, Hz, CO»)
CH2=CH:> + Br, — CH2(Br)-CH2(Br)
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SO, + Bry + 2H20 — 2HBr + H2SOq4

7 Cho hai mau con lai di qua ddCa(OH)2, miu nao cho két tia tring lam duc
dung dich 1a mau (CHa, C2H4, SO2)
SO2 + Ca(OH), — CaS0s| + H20

Cau 5: (1,0 diém)

Nhiét phan hoan toan 20 gam hdén hop MgCOs, CaCOs, BaCOs thu duogc khi Z.
Cho khi Z héap thu hét vao nudc voi trong thu duoc 10 gam két tia va dung dich T.
Pun néng dung dich T téi phan ng hoan toan thay tao thanh thém 6 gam két tua.
Hoi phan tram vé khéi luong cia MgCOs nam trong khoang nao.

Hudéng dan , ,
"~ - Dun nong ddT thay tao thanh 6 gam k&t tia nén ddT co6 Ca(HCO:s3)2, vay CO: pu
vai Ca(OH)2 cho 2 muoi

= Ca(HCO3), —%—CaCOs] + CO,1 + H,0

0,06 «—0,06
2C0O; + Ca(OH)2 — Ca(HCO3)2 )"( CO2 + Ca(OH)2 — CaCO3| + H20
0,12 «—0,06 0,1 —0,1
— nCO2 = 0,22 va
MgCO, : x
84x +100y +197z =20 y =0—%MgCO, :86,73%
mol<CaCO, 1y =1 .. —
———x+y+2=0,22 z=0—>%MgCO, :52,5%
BaCo, :z

Vay %m MgCO3 nam trong khoang (52,5% ; 86,73%)

Cau 6: (1,0 diém)
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D6t chay hoan toan 1 thé tich hdn hop khi gdm C2H2 va hidrocacbon X sinh ra 2
thé tich khi CO; va 2 thé tich hoi nudc (cac thé tich khi va hoi do cung diéu kién).
X4éc dinh cong thirc phan tir cua X.

Huéng dan

- Sé Ctrung binh — nC02 =2 XCé 2C

n(hh)
- Bét chay C2H2 cho nCzH; = nCO, — nH,0 ma cudi cung nCO2 = NH>0 nén X 1a
ankan, vi khi dot chdy nAnkan = nH,0 — nCO; — X: C2Hs €

Cau 7: (1,0 diém)

Hoa tan 2,16 gam hon hop Y gom Na, Fe va Al vao nudc (du), sau phan tng thu
duoc 0,448 lit Hz thoat ra (dktc) va mot luong chat ran khong tan. Tach lugng chét
rin nay cho phan ung hét véi 60 ml dung dich CuSO4 1M thu duoc 3,2 gam dong
kim loai va dung dich A. Tach 13y dung dich A cho phan &ng véi mot luong vira
du dung dich NaOH dé thu duoc két taa Ion nhét. Loc két tia dem nung & nhiét d6
cao trong khong khi dén khéi lwgng khong doi thu duoc chét ran B.

a. Xac dinh phan tram khéi lwgng mdi kim loai trong hdn hop Y.

b. Tinh khéi lwgng chét ran B.

Huéng dan
TH,:0,02
Na Cu:0,05
YAl R0, rie [ AL e Al(OH), AL O,
Fe Fe e ddA —3%— ¥ max {Fe(OH), +t—(‘32)Rén B1Fe,0,
2,16 gam Cu(OH)2 Cuo

- ddA pu voi NaOH vira du dé thu duoc két tia max nén ddA c6 mudi Al, vay Y
pu vai H20 thi Al s€ du.
- nCu = 0,05 < nCuSO4 = 0,06 nén CuSOs du, Al, Fe hét

< Na + H20 — NaOH + % H»?1

X— X 0,5x
NaOH + Al + H,O — NaAlOz + 1,5H31
X— X 1,5x

— 0,5x + 1,5 = 0,02 — x = 0,01 (1)
©2Al + 3CuSOs —  Al(SOs)s; +  3Cul

(y-0,01)— 1,5(y - 0,01) 1,5(y — 0,01)
Fe + CuSO4 — FeSO4 + Cu]
z— z z
—1,5(y —0,01) + 2= 0,05 (2)
M Na:10,65% ALO,:0,01
A y=0,03 s D
Vay!() —>{ 1y > mAI:3T5% va Rin B Fe,0,:0,01 > m =342 \’
z=0,

23x+27y+56z=2,16 Fe:51,85% Cu0:0,01
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Cau 8: (1,0 diém)

X 1a axit hitu co don chtc, mach ho phan tir c6 mot lién két doi ~C=C— va c6 cong
thic chung CmHz2m-202 (M > 4); Y, Z 13 hai ruou c¢6 cing s6 nhoém chirc va hon
kém nhau mot nhém CH, (My < Mz). D6t chay hoan toan 0,26 mol hén hop E
gom X, Y, Z can 13,44 lit O (dktc) thu dugc 10,304 lit CO2 (dktc) va 10,8 gam
H20. Xac dinh cong thirc phan tur va viét cac cong thirc cau tao cia X, Y, Z va
tinh phan tram khéi luong mdi chat trong hdn hop.

Huéng dan . 7 o
- VinCO2 = 0,46 < nH20 = 0,6 nén ancol no va la 2 ancol no, dong dang ke tiep
- Axit c6 1 lién két —C=C- nén it nhat phai c6 3C

L= CH.OH
$6 C=0C0: 046 0 ncol]
nE 0,26 ,H.OH
3 nX =nCO, —nH O +y+z2=0,26 =0,06
= DGt chiy 2 L n(Y.Z)-nX =nH,0-nCO, »{ " Y ° %
n(Y,Z)=nH,0-nCO, T E— y+z-x=0,14 y+z=0,2
CH,OH 0,46-0,2
:0,2 + RCOOH — CO, suy ra sO C,.<————=43—->X:CH,=CHCH,COOH
C,H,OH ot o 0,06
nCOo, >0.2
C,H,COOH 0,06 CH,COOH :43,58%
y+z=0,2 y=0,18
CH,OH:y — - - — %m<{ CH,OH : 48,65%
—B1C 54.0,06+y +2z=0,46 z=0,02 ’
C,H,OH:z C,H,OH:7,77%

Cau 9: (0,5 diém)

Cho tir tir ¢én du dung dich NaOH 0,1M vao 300 ml dung dich hén hop gff)rT]
H2504 aM va Alz(SO4)3 bM. D06 thi hinh dudi ddy mo ta sy phu thudc cua so6 mol
ket tua AI(OH)s vao s6 mol NaOH da dung.

$ hAL(OH):

X

y____.....
0 0.6a  2.4b 142 nNaOH
Hay xac dinh ti 18 a : b. Biét cac phan (ng xay ra hoan toan.

Hudéng dan
* Tai diém nNaOH = 0,6a
2NaOH + H2S04 — Na»S04 + 2H,0
0,6a «—0,3a
* Tai diém nNaOH = 2,4b
6NaOH + Al2(SO4)s — 3NapS04 + 2AI(0H)3|
3y <y
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— 2,4b =0,6a + 3y (1)
* Tai diém nNaOH =1,4a

6NaOH + Al>(SO4)3 — 3NaxSO4 + 2AI(OH)3]

1,8b «—0,3b— 0,6b

— nAI(OH)3 bj hoa tan = 0,6b —y

NaOH + AI(OH); — NaAlO: + 2H20

(0,6b —y) <(0,6b —y)

— nNaOH = 0,6a + 1,8b + 0,6b —y = 1,4a (2)

[y [a=10y |
T :b=8:3
u’{(z)e{b:&%y—)a O

Cau 10: (0,5 diém)

Dé x4c dinh luong hidrosunfua trong khong khi & khu vuc cia mot nha may hoa
chat nguoi ta tién hanh nhu sau:

Dléu ché dung dich iot bang cach dién phan hoan toan 3 lit dung dich kali iotua c6
nong do 6,2.10°M. Sau d6 cho 2 lit khong khi & khu virc nha may trén di qua
dung dich iot thdy mau do niu cta dung dich hoan toan bién mat.

a. Viét phuong trinh phan ¢ng xay ra.

b. Tinh ham luong ctia hidrosunfua trong khong khi theo mg/l, coi hiéu suat phan
ung la 100%.

c. Khong khi ¢ khu vuc nha may c6 bi 6 nhiém khong? Biét ring theo tiéu chuan
Viét Nam lugng hidrosunfua trong khu vuc nha may khong duoc vuot qua
10mg/mé,

Hudéng dan

2KI +2H20 dién phan dung dich \ZKOH + HZT + IZT

mang ngin

41, + H2S + 4H,0 — 8HI + H2S04

-6
o mps= 262107 54 0,079mg / 20(1) — Ham lugng H.,S:3,9525.10°mg /1
: 2.4 2

3,9525.10°mg /1 —>3,9525mg/ m® < 10mg/ m* —>khong khi khong bi 6 nhiém
TH2: dién phan khong c6 mang ngan

KI + 3H20 dién phan dung dich N KIOS + 3H2T

KlOs + 3H2S — KI + 3S| + 3H.0
— mH,S =3.3.6,2.10°.34 =1,8972mg / 20(1) - Ham lugng H,S : 0,09486mg/ 1
0,09486mg / 1 — 94,86mg / m* — khong khi khu virc nha mdy bi 6 nhiém
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