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Khoa thi ngay 02 thang 03 nam 2023
Mon thi: Hoa hoc
Thoi gian: 150 phut (kh6ng ké thoi gian giao dé)

PE CHINH THUC

(Pé thi gom c6 05 cdu 02 trang)

Cau 1. (3,0 diém)

1. Hai nguyén t6 X, Y thudc hai chu ki lién tiép ctia cung mot nhém A trong bang tuan hoan
cac nguyén td hoa hoc. Tong s6 hat co ban ctia hai nguyén tir X, Y bang 96, trong dé tong s6
hat mang dién nhiéu hon s6 hat khong mang dién la 32. Xac dinh hai nguyén t6 X, Y.

2. Viét phrong trinh hoa hoc xdy ra (néu c6) trong cac thi nghiém sau:

a. Cho dung dich Ca(OH), vao dung dich Ca(OH)s.

b. Cho dung dich FeCl; vao dung dich Na,COs.

c. Suc khi SO, vao dung dich brom.

d. Suc khi Cl, vao dung dich NaOH loang & diéu kién thuong.

Cau 2. (3,0 diém)

1. Cho bon chét X, Y, Z, T tng véi cong thitc & dang khong quen thudc HsSN,O4; H1oCuSOsy;
H»0Na,COs3; HiN2O:s.

a. Viét cong thitc phan tit diing cia moi chat.

b. Chon mot thude tht thich hgp dé nhan biét cac chat trén trong bon dung dich riéng biét.
Viét cac phuong trinh héa hoc xay ra.

2. Bot chay hoan toan 12 gam mudi sunfua ctia kim loai R (héa trj IT) thu dwgc chat ran A va
khi B. Hoa tan hét A bang mot lwgng viva da dung dich H.SO. 24,5% thu dwgc dung dich
mudi c6 nong do 33,33%. Khi lam lanh mu6i xudng nhiét do thap hon thi c6 mot lwgng tinh
thé mu6i ngdm nuwéc Y tach ra cé khéi lwgng 15,625 gam. Dung dich bao hoa con lai & nhiét
do do6 c6 nong do 22,54%. Xac dinh R va cong thitc cia Y.

Cau 3. (3,0 diém)



1. Dé diéu ché clo trong cong nghiép, ngwoi ta tién hanh dién phan dung dich NaCl bao hoa
bang binh dién phan c6 mang ngan xop.

a. Viét phuong trinh phan &ng dién phan va néu vai tro ctia mang ngan xop.

b. Giai thich tao sao cuyc dung lam bang than chi ma khéng lam bang sat.

2. Hoa tan hoan toan hon hgp Al va Al,Os; trong 200 mL dung dich HCI a mol/l thu dwgc dung
dich X. Cho tir t* V mL dung dich NaOH 1M vao X, khoi lwgng két tia m (gam) phu thudc
vao thé tich dung dich NaOH duogc biéu dién bang d6 thi bén. Tinh gia tri cua a.
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3. Khi SO, do cac nha may thai ra la mot trong nhitng nguyén nhan gay 6 nhiém khong khi.
Tiéu chudn qudc té quy dinh: Néu trong khong khi néng d6 SO, viot qua 30.10° mol/m® thi
coi nhw khong khi bi 6 nhiém SO,. Khi tién hanh phan tich 40 lit khong khi @ mot thanh pho
thay c6 chita 0,024 mg SO,. Khong khi & thanh pho d6 c6 bi 6 nhiém SO, khong?

Cau 4. (4,0 diém)

1. Nung néng 37,92 gam hon hgp A gom Fe,O, va FeCO; trong khong khi dén khoi lwgng
khong doi thu dugce khi B va 33,6 gam Fe,O; duy nhat. Cho khi B hap thu hoan toan vao 180
mL dung dich Ba(OH), 0,5M thu dwoc 11,82 gam két tda.

a. Viét cac phwong trinh héa hoc xay ra.

b. Xac dinh cong thitc héa hoc ctua Fe,O.

2. Cho m gam hon hgp X gom ba kim loai Al, Fe, Cu vao dung dich CuSO, du, sau phan ttng
xdy ra hoan toan thu dwoc 35,2 gam kim loai. Mat khac, hoa tan hoan toan hon hgp X vao 500
mL dung dich HCI 2M dén khi phan tng xdy ra hoan toan thu dwogc 8,96 lit khi Ho(dktc), dung
dich Y va m; gam chat ran.

a. Viét cac phuwong trinh hoa hoc xay ra va tim gia tri cia m;.

b. Cho tw tir dung dich NaOH 2M vao dung dich Y va khudy déu dén khi thay bat dau xuat
hién két tda thi dung hét V lit dung dich NaOH 2M, tiép tuc cho tiép dung dich NaOH vao dén



khi két tta khong c6 sy thay doi thi lwgng dung dich NaOH 2M da dung hét 600 mL. Tim céac
giatrimva V.

Cau 5. (3,0 diém)

1. Methane dwgc diéu ché trong phong thi nghiém bang cach dun néng hon hgp chat ran gom
CH3COONa, NaOH va CaO theo so d6 nhu hinh bén.

hdn hop CHiCOONa, |
Ca0, NaOH

a. Viét phuong trinh héa hoc xay ra trong thi nghiém.

Tai sao c6 thé thu khi methane theo phwong phap nhw hinh vé?

b. D€ lam thi nghiém trén thanh cong va an toan, trong qua trinh lam can lvu y nhitng gi?

2. Co6 5 binh khi riéng biét khong dan nhan chwa: C,Hs, C,Hs, SO,, C,H,, CO,. Trinh bay
phuong phap héa hoc dé nhén ra cac khi trén. Viét phwong trinh héa hoc xdy ra néu co.

Cau 6.(4,0 diém)

1. Cho m gam hon hgp gom canxi va canxi cacbua (ti 1€ s6 mol 1:1) tac dung hét v&i nudce du
thu dwgc hon hgp khi X. Lay toan bo X cho qua chat xtc tac Ni, nung néng thu duge hon hgp
Y gom C,H., C,He, CoH> va Ha. Suc Y vao dung dich Br, du thi khéi lwgng binh brom tang 6
gam va thoat ra 3,36 lit hon hgp khi Z c6 ti khéi so véi hidro la 8. D6t chay hoan toan hon hop
Y can V lit khong khi (dktc).

a. Viét cac phwong trinh hoa hoc xay ra.

b. Tinh cac gia tri cia m va V.

2. Dot chay hoan toan a gam hon hgp A gom C;HsO0s5, C;H40,, C3HeO5 va glucozo (CeH1206)
can Vi (lit) khi O, (dktc) thu dugc 44 gam CO, va 19,8 gam nwéc. Viét cac phuwong trinh hoa

hoc xay ra, tinh gia tri cia a va V.



HUONG DAN GIAI

Cau 1. (3,0 diém)

1. Hai nguyén t6 X, Y thudc hai chu ki lién tiép cta cung mot nhém A trong bang tuan hoan
cac nguyén td hoa hoc. Tong s6 hat co ban ctia hai nguyén tir X, Y bang 96, trong dé tong s6
hat mang dién nhiéu hon s6 hat khong mang dién la 32. Xac dinh hai nguyén t6 X, Y.

2. Viét phwong trinh hoa hoc xdy ra (néu c6) trong cac thi nghiém sau:

a. Cho dung dich Ca(OH), vao dung dich Ca(HCO3)s.

b. Cho dung dich FeCl; vao dung dich Na,COs.

c. Suc khi SO, vao dung dich brom.

d. Suc khi Cl, vao dung dich NaOH loang & diéu kién thuong.

Huong dan giai
% =l6=
1. S6 hat p trung binh cia 1 nguyén tir1a: 6 X, Y thudc chu ki nho

Gia st Px <Py

2py +n, +2p, +n, =96
p, =12

2Px -n, +2P1,. -, =32 = IPY —90

Py~ Px =8
Vay nguyén to X la Mg (magnesium)
Y la Ca (calcium)
2.
a. Ca(OH), + Ca(HCOs), — 2CaCOs + 2H,0
b. 2FeCl; + 3Na,COs + 3H,O = 2Fe(OH); + 6NaCl + 3CO,
c. SO, + Br; + 2H,O — H,SO, + 2HBr

d. Cl, + 2NaOH — NaClO + NaCl + H,O

Cau 2. (3,0 diém)
1. Cho bon chat X, Y, Z, T (tng v6i cong thitc & dang khong quen thudc HsSN,O4; H10CuSOy;
H20N82C013; HiN-0:s.




a. Viét cong thitc phan tr diing cia moi chat.

b. Chon mot thude tht thich hgp dé nhan biét cac chat trén trong bon dung dich riéng biét.
Viét cac phuong trinh héa hoc xay ra.

2. Dot chay hoan toan 12 gam mudi sulfur ctia kim loai R (héa tri II) thu dwgc chat ran A va
khi B. Hoa tan hét A bang mot lwgng vira da dung dich H.SO, 24,5% thu dwgc dung dich
muodi c6 nong do 33,33%. Khi lam lanh mu6i xudng nhiét do thap hon thi c6 mot lwgng tinh
thé muoi ngdm nuwéc Y tach ra cé khoéi lwgng 15,625 gam. Dung dich bao hoa con lai & nhiét
do6 do6 cé nong do 22,54%. Xac dinh R va céng thitc cia Y.

Hudng dan giai
1.
a.
X: (NH4):SO4 Y: CuS0..5H,0 Z: Na,CO;.10H-0 T: NH4NO;
b.
- Trich moi lo mot it lam mau thtr.
- Cho cac mau thit 1an lwgt tac dung véi dung dich Ba(OH),:
+ Khi mui khai: NHsNO;
+ Két tta trang va khi mui khai: (NH4),SO4
+ Keét tda trang: Na,CO;.10H,0O
+ Két tia xanh lam: CuS0O..5H.0
Phuwong trinh hoa hoc:
Ba(OH), + 2NH,NO; — Ba(NOs), + 2NH; + 2H,0
Ba(OH); + (NH4),SOs — BaSO.+ 2NH; + 2H,0
Ba(OH), + Na,CO; —” BaCOs + 2NaOH
Ba(OH), + CuSO4 — BaSO, + Cu(OH),

(mol)

n..
2. R+32

1]

J2RS + 30, —— 2RO + 2SO,

12 12
R+32 R +32 (mol)




RO + H,S0, — RSO, + H.0

R+ 32 R +32 R + 32 (mol)
98 -12 100
dd Hy;80, — :
" “R+32 245 ®
m,  _12R+16) 9812 100
dd spu R+32 R+32 24,5 g
12
Mgso, :m (R +96) (g)
R 1232 (R +96)
= 3333= T 100
C%RS{}J_ :M 100 12(R +16) + 98 12 1 100
[l-ldd spu R +32 R + 32 24,5

= R =64 (g/ mol)

R 1a Cu (dong)

Goi cong thitc mudi ngdm nwéc Y 1la CuSO..nH>0 (c6 khdi lwgng 1a 15,625 gam)
Khéi lwgng dung dich CuSO, con lai: 60 - 15,625 = 44,375 (g)

20- 160 -5,625
Khoi Iwgng CuSO, con lai trong dung dich: 160 +18n (g)
70- 160 15,625
22,54=—160+18n ;1099 5 =5
44,375

Vay cong thirc caa Y la CuS0O.4.5H,0
Cau 3. (3,0 diém)
1. Dé diéu ché chlorine trong cong nghiép, ngudi ta tién hanh dién phan dung dich NaCl bao

hoa bang binh dién phan c6 mang ngan xop.
a. Viét phuong trinh phan &ng dién phan va néu vai tro ctia mang ngan xop.

b. Giai thich tao sao cuc dung lam bang than chi ma khéng lam bang sat.




2. Hoa tan hoan toan hon hop Al va Al,O; trong 200mL dung dich HCI a mol/l thu dugc dung
dich X. Cho tr t* V mL dung dich NaOH 1M vao X, khéi lwgng két tia m (gam) phu thudc
vao thé tich dung dich NaOH dugc biéu dién bang do6 thi bén. Tinh gia tri caa a.
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3. Khi SO; do cac nha may thai ra la mét trong nhitng nguyén nhan gay 6 nhiém khong khi.
Tiéu chudn qudc té quy dinh: Néu trong khong khi néng do SO, vugt qua 30.10° mol/m?® thi
coi nhw khong khi bi 6 nhiém SO,. Khi tién hanh phan tich 40 lit khong khi & mot thanh pho

thdy c6 chita 0,024 mg SO,. Khong khi ¢ thanh pho dé c6 bi 6 nhiém SO, khong?

Hudng dan giai
1.
d.

2NaCl + 2H,0 — “— 2NaOH +H, +Cl,

mn

Vai tro cia mang ngan x6p: Ngdn khong cho khi Cl, bén cuc duwong bay qua bén cyc am. Néu
khi Cl, bay qua bén cyc am thi Cl, sé phan &ng v6i NaOH thu dugc nuéce javen, chit khong
thu dwoc khi Cl.

b. Néu dung cyc dwong bang sat thi khi Cl, sinh ra sé pha huy sat (phan ng vai sat).

2.

2Al + 6HCI — 2AICI; + 3H

Al,O3; + 6HCI — 2AICI; + 3H0

* Xét tai diém V=250 mL:

N0 —0,20 (mol)
NaOH + HCl 4«  NaCl + H,O
0,1 0,1

AICl; + 3NaOH — Al(OH); + 3NaCl




0,05 0,15 0,05
* Xét tai diém V=450 mL:
N0y =0,45 (mol)
Goi so mol cta AlCl; la x mol
NaOH + HCl ¢ — NaCl + H.O

0,1 0,1
AIC]; + 3NaOH — AI(OH); + 3NaCl

X 3x X

Al(OH); + NaOH — NaAlO, + 2H,0

y y
3x+y+0,1=0,45 _ x =0,1
x-y=0,05 y =0,05
Béo toan nguyén t6 Cl: Dyyq =30y, F Dy, =3 °0,1+0,1=0,4 (mol)
0,4
a=—"—=2 (M
0.2 (M)
3.
0,024 -10°°
n,, =—— mol
50, 64 ( }
. -3
0,024 -10 (mol)
Ctt 40 lit khong khi thi chita 64 SO,
0,024 -10* 1000
~ (mol)
1000 lit khong khi thi chita 64 40
0,024 .10 1000 _
64 40 9,375.10° (mol/m®)

Ta thay: 9,375.10° < 30.10° nén khong khi chwra bi 6 nhiém SOs.

Cau 4. (4,0 diém)




1. Nung néng 37,92 gam hon hgp A gom Fe,O, va FeCO; trong khong khi dén khoi Iwgng
khong doi thu dugc khi B va 33,6 gam Fe,O3 duy nhat. Cho khi B hap thu hoan toan vao 180
mL dung dich Ba(OH), 0,5M thu dwoc 11,82 gam két tda.

a. Viét cac phuong trinh héa hoc xay ra.

b. Xac dinh cong thitc héa hoc ctua Fe,O.

2. Cho m gam hon hgp X gom ba kim loai Al, Fe, Cu vao dung dich CuSO, du, sau phan ttng
xdy ra hoan toan thu dwoc 35,2 gam kim loai. Mat khac, hoa tan hoan toan hon hgp X vao 500
mL dung dich HCI 2M dén khi phan tng xdy ra hoan toan thu dwogc 8,96 lit khi Ho(dktc), dung
dich Y va m; gam chat ran.

a. Viét cac phuong trinh hoa hoc xay ra va tim gia tri cia m;.

b. Cho tw tir dung dich NaOH 2M vao dung dich Y va khudy déu dén khi thay bat dau xuat
hién két tda thi dung hét V lit dung dich NaOH 2M, tiép tuc cho tiép dung dich NaOH vao dén
khi két ttia khong c6 sy thay doi thi lwgng dung dich NaOH 2M da dung hét 600 mL. Tim céac

giatrimvaV.

Huong dan giai
N, o, z% =0,21 (mol)
Ny, o, =0,18 0,5 =0,09 (mol)
1 2% =0,06 (mol)

4Fe,0, + (3x-2y) O, — — 2xFe,0;
1

—Uux
u

4FeCO; + O, — = 2Fe,0; + 4CO,
1
—V
v 2 v
*Gia st CO; tac dung vdi Ba(OH), thu dugc 2 mubi:

COz + Ba(OH)z - BaC03 + HzO




d d d

2CO; + Ba(OH), — Ba(HCO:s);

2b b
a+b=0,09 [a=0,06
e }
a =0,06 b =0,03

N, =a+2b=0,12 (mol)

(56x +16y)u +116v =37,92

1 1 v =0,12
{Fux+ =0,21 = lux =03
v =012 uy =0,45

ux x 0,3 X

w y 045 y

2
3

Vay cong thitc hoa hoc 1a Fe, O
*Gia st CO; tac dung vdi Ba(OH), thu dwgc 1 mubi:
CO; + Ba(OH), = BaCOs; + H,O
0,06 0,06
N, =0,06 (mol)
(56x +16y)u+116v =37,92
v =0,06
= qux =0,36
v =0,06 uy =0,675

Lix+ Ly =021
2 2

ux 0,36 x 8
- =

X

uy 'y 0,675 "y 1570,
2.

a.

n, =0,4 (mol)

Nyo =1 (mol)

=352 =0,55 (mol)
64

Cu

Goi X, y, z lan lwgt 1a s6 mol Al, Fe, Cu trong hon hgp X



2A1 + 2CUSO4 - Alz(SO4)3 + 3Cu
3

—X
X 2

Fe + CuSO, = FeSO, + Cu

y y
2Al + 6HC] — 2AICIl; + 3H,
3
-x
X 3x 2

Fe + 2HC] — FeCl, + H,
y 2y y

20y, <Dy han HCL du

S+ y+z=0,55 [z =0,15
s = |2
2 x+y =04 Ex+y—[],4
2 |
m, =m_ =0,15.64 =9,6 (g)
b.
Ny, =1-0,8=0,2 (mol)
'AICL, : x mol
dd Y {FeCl, : y mol
HCI,, :0,2 mol
nNu{}[—] :]'52 [mﬂ]']
NaOH + HCla: = NaCl + H,O
0,2 0,2
2NaOH + FeCl, — Fe(OH). + 2NaCl
2y y
AlCl; + 3NaOH — Al(OH); + 3NaCl
X 3x X

Al(OH); + NaOH — NaAlO, + 2H,0

(D



X X
Cho NaOH vao dung dich X dén khi xudt hién két taa thi dung hét V lit dung dich NaOH 2M:
nghia la két thiic phéan tng (1)

Vv 20,2 =0,1 (lit)
2
X+3x+2y=12- 0,2 X =0,2
3 e
E3v1+3.r=0,,4 y =01

m =0,2 -27 + 0,1 -56+9,6 =20,6 (g)

Cau 5. (3,0 diém)
1. Methane dwgc diéu ché trong phong thi nghiém bang cach dun néng hon hgp chat ran gom
CH3COONa, NaOH va CaO theo so d6 nhu hinh bén.

h&n hgp CHaCOONa, 1
Ca0, NaOH

a. Viét phuong trinh héa hoc xay ra trong thi nghiém.

Tai sao c6 thé thu khi methane theo phwong phap nhw hinh vé?

b. D€ lam thi nghiém trén thanh cong va an toan, trong qua trinh lam can lvu y nhitng gi?

2. Co6 5 binh khi riéng biét khong dan nhan chwa: C,Hs, C,Hs, SO,, C,H,, CO,. Trinh bay
phuong phap héa hoc dé nhén ra cac khi trén. Viét phwong trinh héa hoc xdy ra néu co.

Huong dan giai
1.
a. CH;COONa + NaOH — =~ Na,CO; + CH,
Vi khi methane khong tan trong néc nén khi methane dwgc thu bang phwong phap day nuwéc.
b. Dé la thi nghiém trén thanh cong va an toan can lwu y:
- Ho dén con xung quanh day 6ng nghiém ro6i méi dé yén mét cho.

- Dé hoi nghiéng miéng 6ng nghiém vé phia trudc.




- Lay 6ng dan khi ra khéi chau nwéc trwde khi tat dén con.

2.

- Cho cac mau khi Ian lwot tac dung vdi dung dich nwdc voi trong du:
+ Xudt hién két tia trang: CO; SO, (1)

+ Khong hién twong: C.Hg; CHy; C:Hy  (2)

- Cho (1) Ian lwot tac dung véi dung dich brom:

+ Nhat mau dung dich brom: SO,

+ Khong hién twong: CO,

- Lay cung mot lwgng thé tich cac chat & nhom (2) tac dung lan lwgt véi cung mot lwgng thé
tich dung dich Br.:

+ Mau nao lam dung dich Br; nhat mau nhiéu hon la C;Ho

+ Mau nao lam dung dich Br; nhat mau it hon la C,H,

+ Khong hién twgng la C,Hs

Phuong trinh hoa hoc:

CO, + Ca(OH), — CaCOs; + H,O

SO, + Ca(OH), — CaSO; + H,0

SO; + Br; + 2H,O — H,SO, + 2HBr

C,Hs + Br, 7 C,H4Br,

C.H; + 2Br, 7 C,H;Br,4

Cau 6.(4,0 diém)

1. Cho m gam hon hgp gom canxi va canxi cacbua (ti 1& s6 mol 1:1) tac dung hét v6i nuéc dw
thu dugc hon hop khi X. Lay toan bd X cho qua chat xuc tac Ni, nung néng thu dugc hon hgp
Y gom C,H., C;Hs, C,H> va Ho. Suc Y vao dung dich Br; dw thi khéi lwgng binh brom tang 6
gam va thoat ra 3,36 lit hon hgp khi Z c6 ti khoi so véi hidro la 8. D6t chay hoan toan hon hop
Y can V lit khong khi (dktc).

a. Viét cac phuong trinh hoa hoc xdy ra.

b. Tinh cac gia tri chia m va V.




2. bot Ché.y hoan toan a gam h6n hdp A gBITl C3H803, C2H402, C3HGO3 va glUCOZd (CGleoe)
can V; (lit) khi O, (dktc) thu dwgc 44 gam CO; va 19,8 gam nuwéc. Viét cac phwong trinh hda

hoc xdy ra, tinh gia tri cia a va V.

Huong dan giai
1.
Ca + 2H,O — Ca(OH), + H;
X X
CaC, + 2H,0 — Ca(OH), + C,H,

X X
CH, +H, — ™ — CH.

CH, + 2H, = ™= CH;
C.H; + 2Br, — C,H,Br4
C,Hs + Br, 7 C,H4Br;,
Hon hop khi Z gom: C,Hs (a mol) va H; 4 (b mol)
a+b=0,15 _, [a=0,075
30a+2b=16-0,15 |b=0,075
Khéi lwvgng binh brom tang 6 gam chinh la khoéi lwgng ctia C,H; 4» (¢ mol) va C,Hs4 (d mol)
26c +28d =6

Béo toan nguyén t5 Cacbon: 2X =2 0,075+ 2c+2d

Béo toan nguyén td Hidro: 2x +2x =6.0,075+2 -0,075 + 2c + 4d

©=0,15
= 1d =0,075
x =0,3

m =m_, +m.. =0,3-40+0,3 64 =312 (g)
Dot chay hoan toan hon hgp Y ciing nhw dét chay hoan toan hon hgp X:

2C,H, + 50, — ' — 4CO, + 2H,0
03 075




oM, +0, — — 21,0
03 015
V,, =(0,75+0,15) 22,4 =20,16 (lit)

100 100 .
V.=V, -—=20,16 -— =100,8 (lit
kk % 90 20 (lit)
2.
N, =1 (mol)
Ny, =11 (mol)
7
CsHgOs + 20, — — 3CO0, + 4H,0
7
a 2a 3a 4a

C,H.,0, + 20, —'— 2CO0, + 21,0
b 2b b 2b

CsHeOs + 30, — — 3CO, + 31,0
C 3c 3c 3c

CsHpOs + 60, — — 6CO, + 6H,0
d 6d 6d  6d
n,. =3a+2b+3c+6d =1

OO

Fi

n, =4a+2b+3c+6d =11
= a =0,1
= 2b+3c+6d =0,7
Ta co:
Mgy o, FMe o My, o =60b+90c+180d
My o ¥ My My o =30 -2b+30 -3¢+ 30 -6c =30(2b + 3¢+ 6¢) =30 -0,7 =21(g)

CoH 40

a =0,1-92 +21=30,2 (g)



Vi =(§ 0,1+0,7) -22,4 =23,52 (lit)



