BO PE THI OLYMPIC HOA 10
CO PAP AN VA LOI GIAI CHI TIET
TRUONG TRUNG HOC PHO THONG PLEIKU - GIA LAI

Céu 1: (4 diém)

1. Mot mau radon (Rn), ¢ thoi diém t = 0, phéng ra 7,0.10* hat & trong 1 gidy, sau 6,6 ngay mau dé
phong xa ra 2,1.10% hat a trong 1 gidy. Hay tinh chu ky ban hiy ctia radon.

2. Su pha v cac lién két | — | trong mot mol iot doi hoi mot nang lwong bang 150,48 kJ. Nang luong
nay c6 thé str dung dudi dang anh sang. Hay tinh budc séng A (nm) cua anh sang can sir dung trong
qua trinh d6. Cho: toc d6 &nh sang ¢ = 3.10° m.s; hing sé Planck h = 6,625.10"% J.s; hang s6
Avogadro Na = 6,023.10%% mol ™.

3. Bang thuc nghiém ngudi ta da xac dinh duoc mot cach gan dung goc lién két HCH trong phan tir
fomandehit béng 120°. Gia tri momen ludng cuc cua cac lién két 1an luot 1a: Hey =04D;

Ue_o = 2,3 D. Tir cac dir kién trén hay xac dinh gia tri momen ludng cuc (D) cua phén tir fomandehit

Cho: x, > xc > xu

Céu 2: (4 diém)

1. Bé tong duoc san xuat tir hdn hop xi mang, nudc cat va da dam (da nho). Xi mang chu yéu 1a canxi
silicat va canxi aluminat tao thanh khi nung nghién dat sét véi da voi. Trong cac budc tiép theo cua
viéc san xuat xi mang ngudi ta thém mot luong nho gypsum, CaS04.2H20, dé ting sy dong ciing
cua bé tong. Str dung nhiét do tang cao trong giai doan cudi cua san xuat c6 thé din dén sy tao thanh
1 hemihidrat khéng mong muén 14 CaSO4.1/2H,0.

Xét phan ung sau:
CaS04.2H,0 () — CaS04.1/2H20 () + 3/2H,0 (K)
Cac s6 liéu nhiét dong hoc sau do tai 25°C, ap suét tiéu chuan 1,00 bar:

Hop chat He / (KJ.mol ) S°/ (JKL.mol?)
CaS04.2H20 (1) -2021,0 194,0
CaS04.1/2H20 (1) -1575,0 130,5
H20 (k) -241,8 188,6

Hang s6 khi: R = 8,314 J.mol™*.K'* = 0,08314 L. bar . mol*.K™
0°C = 273,50°K
a) Hay tinh AH (theo KJ) cua sy chuyén hoa 1,00 kg CaSO4.2H20 (r) thanh CaS04.1/2H,0 (r).
Phan ung nay la toa nhiét hay thu nhiét?
b) Hay tinh &p suat hoi nudc (theo bar) tai can bang trong mét binh kin c¢6 chira CaS04.2H20 (r),
CaS04.1/2H20 (r) va H20 (K) tai 25°C.
¢) Hay tinh nhiét d6 tai d6 4p suat hoi nudc tai can bang 1a 1,00 bar trong hé duoc md ta & cau 2.
Gia thiét rang AH® va AS° khong phu thudc nhiét do.
2. 0 500°C @6 phan li caa a cua HI bang 0,50 theo phan ung:
2HI(K) [ Ha(k) + I2(K)
Hay tinh:
- Haing sb can bang K caa phan tng ¢ 500°C
3. Do phan ly o’ va sé mol I duge hinh thanh trong diéu kién sau: dua 0,1 mol HI vao binh dung dich
4,1 it c6 chtra Hz véi ap suét bang 0,774 atm & 500°C. Nhiét 6 dwoc duy tri 500°C.
Céu 3: (4 diém)
1. Tinh pH cua dung dich NaOH 1,5.107 M.
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2. Tinh pH caa dung dich NaHCO3 0,01M, biét K1, Kz ctia H2COs lan luot 1a:; 10635 va 107103
3. Tinh hing sé can bang caa phan tng hoa tan Mg(OH)2 bang NH4CI.
Cho T, =1.10"; K, =107°%. Hay rit ra két luan tir hang s6 tinh dugc.

Mg(OH),
4. Thuyc hién phan tng sau: Fe** + 2H,0 1 Fe(OH)*" +H,0"
Ka cua Fe®* 12 1022, Hoi & ndng do nao cua FeCls thi bat dau cd két taa Fe(OH)s. Tinh pH cua dung
dich d6 biét ring Te,o, =107,
Céu 4: (4 diém):
1. Céan bang céc phan tng sau bang phuong phép thing bang electron:
a) Cr2Sz + Mn(NO3), + KoCO3 — K2CrOs + K2SO4 + KoMnO4 + NO + CO»
b) P + NH4ClOs — H3POs + N2 + Cl2 + H20
c) FexOy + HNOs — Fe(NO)s + NyOm + H20
2. Bac kim loai c6 kha ning day duoc Hz ra khoi dung dich HI 1M dugc khong (25°C)?
Cho tich s tan cua diéu kién xét 1a
Ks=8,3.10" vaAg" + e —» AgcoE®=0,80 V.
Céu 5: (4 diém)
1. Co 1 pin dién dugc thiét 1ap trén co sd dién cuc Cu nhing vao dung dich Cu(NO3)2 0,1M va dién
cuc Ag nhung vao dung dich AgNO3 0,1M.
Biet: B, =+034VVva E, =+0,80V.

u?/Cu 1A
a. Tinh suét dién dong caa pin & 25°C.

b. Tinh ndng d6 mol/lit céc ion trong dung dich khi pin ngirng hoat dong.

2. Mot loai phén nhdm c6 cong thire MAI(SO4)2.nH-0, trong d6 M 1a kim loai kiém. Lay 7,11 gam
phén nung t6i khdi lugng khong do6i thu duoc 3,87 gam phén khan. Mic khéc, lay 7,11 gam phén
hoa tan vao nuéc va cho tac dung véi dung dich BaClz du thu duoc 6,99 gam két taa. Xac dinh cong
thuc phén tir cua phén nhém. Gia sir khdng cd su thuy phén cua cac ion.

3. Hoa tan 55 gam hdn hop gdm Na.COs va Na.SOs bang 500 ml dung dich H2SO4 1M (lugng axit vira
du) thu dugc hdn hop khi A (dktc) va dung dich chira mot mudi trung hoa duy nhét.

a. Cho hén hop khi A vao binh kin dung tich 5 lit. Hay tinh &p suét trong binh & nhiét d6 27,3°C.
b. Bom tiép V lit khi X vao binh trén, thu dugc hdn hop khi B ¢6 ti khdi so voi hidro 1a 25,3333,
Tinh V lit khi X (¢ dktc). Biét X c6 thé 1a mot trong cac khi: Oz, N2, N2O , CH4, SOz, CO;
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TRUONG TRUNG HOC PHO THONG PLEIKU — GIA LAI
Cau 1: (4 diém)

4
1 Tacs: oA _7.000
N A 2110
Mat khac:
In2
T tIn2  6,6.In2
N=N e =N.e” T, =—o=—1"" = 3,7997 nga
0 of T Ty N 710 9y
N 2,1.10°
2. Ning lugng dung dé pha va lién két 1 — | trong 1 phan tir 12 1a
3
., 150,48.10 0
NA
Mat khac:
-34 8
e=hC 5 =nC N, - 8625107310 ¢ 55 102 = 795 5019 (nm).
150,48.10
3.
H - -
(\CA HHCH {1 =0
120° O
VNS
H

- Tinh ; HCHO -
0

0 =2.0,40,5=04D

Tacod: 1 HcH = 2 1 c.H XCOS

Hudng cua u c=o theo huéng 0, vy u cua phan tu 1a:

;HCHO: ;HCH + ;c=o=0,4 +23=27D
Cau 2: (4 diém)

_ 3 _
1. a) AH _AHCaso4.%Hzo +AAHH20(K) AHCaSOA-ZHzO(r)

=-1575,0+ 3/ (~241,8) - (~2021,0) =83, 3KJmol-

S6 mol CaS04.2H,0(r) = 1000 _ 5,808 (mol)
172,18
AHpu = 5,808 x 83,3 = 483,8 KJ > 0 — Phan {ing thu nhiét

b) AS =S° +S°  —S¢

Cas0,. Y H,0 (k) ©Cas0,.2H,0(r)
130,5+188, 6.% —-194,0 =219,4 JK1.mol?

AG = AH —TAS =83300-298,15x 219,4 =17886 J.mol

AG 17886

AG=-RTInK > InK = =
—RT -0,08314.298,15

=—721,553

K =PRi%
K =7,35.10" (bar)
P,,0 =8,15.10° bar
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¢) Bio=1bar —K=1,00
AG®=-RTInNK =0
AG = AH - TAS
0 =83300-Tx219,4
—T =380K hay 107°C

2.

2HI(k) O H,(k) + 1,(k)
Ban dau amol
Phan trng ao 0,5a0 0,5a0
Can bang a(l-o) 0,5a0 0,5aa

DoAn=0 = Kc=Kp=Kn =K,
K = (nH,.nl,) / (NHI)? = (0,580)% / [a(L— a)]* = 0,25
S6 mol khi H, trong binh = (PV)/RT
= (4,1.0,773)/(0,082.773) = 0,05 (mol)
nHI = 0,1 mol (gia thiét)
2HIK) 0 H,K) + 1K)

Ban dau 0,1 mol 0,05
Phan tng 0,1 o 0,050 0,050’
[ 01(1-a’)  0,05(1+a’) 0,050’

K = (nH,.nl,)/ (nHI)* = 0,051+« ").0,050./[0,1(1L— a')]* = 0,25
=’ = 1/3 tac 33,33%.
nl> = 0,05(1/3) = 0,0167 (mol)
Cau 3: (4 diém)
1. Vindng d6 ciia NaOH bé hon cho nén ta phai ké nong do OH" ciia nudc.
NaOH — Na*+ OH-
1,5.10'M
HO 0 H'+ OH
Theo dinh luat bao toan dién tich
[OHT = [H'] + [Na"]
[OH]=(10"/[OH] + 1,5.10
[OH]?-1,5.107 [OH]-10%=0
— [OH] =2.10" M (chon)
[OH] = -5.10® M (loai)
pOH = -log(2.107") = 6,6987
— pH =14 - 6,6987 = 7,301.

NaHCOs — Na*+ HCOs (1)
HCOs +H:0 0  COs® + H:O* ()
HCOs +H:0 0  H,COs+OH  (3)

H.O0 + H,O I  H3O" +OH" 4)
HCOs; + HCO3 [ COs* + H.COs (5)
H,CO3z [  HCO3z + H* (6)

Vi Ka.C va Kb.C >> 104, nén trong dung dich can bang (5) 1a chu yéu
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Khi can bang [COs* ] =[H2COs]
Vi thé dbi voi H2CO3
+ - + 2—
_HIHCO;] |y [HIICOT ]
H,CO, [HCO;]
= KK, =[H'T?
:>[H+]:\/m: 10—6,35.10—10,33 :1078’34|\/|:>pH=8,34
3. NH4CI — NH4" + CI
Mg(OH), [ Mg* + 20H" TMg(OH)2 =110"
NH; 0 NH, + H* K., =10°%

NHj
OQH + 20H0 2H,0 K2
Mg(OH), +2NHs* [ Mg? + 2NHs + 2H:0  K=T. K2 K}
— 10—1]..10—9,25.2.1028 — 10—1,5

Két luan: K khong 16n, ciing khéng nho, suy ra cé thé chuyén dich can bang ca hai phia
4. Goi ndng d6 ban dau cua FeCls 1a C (M).

Fe3* + 2H,O0 O Fe(OH)** + H3O" (1)
Ban dau: C 0 0
Can bang C-x X X
Ka = x?/(C-x) = [Fe**] = C-x =x2.Kal 2)
Khi bat dau két tua Fe(OH)s thi [Fe*] = 10%/[OH]? (3)
Mt khac, [OHT? = (10°4/x)? = 10353 (4)
Thay (4) vao (3): [Fe*"] = 10%/x3 (5)
Sosanh (2)va(5)  10%/x3=x%Ka' =x2.10%2
—x = [H] = 10%8M —pH=1,8

T (5): [Fe**] = 104 = 104(1028)3 = 10°24M

Theo (2) C=[Fe**] +x =101+ 1018 = 5,56.10°M

Cau 4: (4 diém)

1. a) CraSz + Mn(NO3)2 + KoCO3 — KoCrO4 + KoSO4 + KoMnOs + NO + CO»
2Cr* — 2Cr*® + 6e
352 — 38*® + 24e

Cr.Ss — 2Cr*® + 3S*% +30e |x1 (a)
Mn*2 — Mn*™® + 4e
2N*® + 6e — 2N*2

Mn(NO3)2 + 26— Mn*® +2N*?|x 15 (b)
cong (a) va (b)
CrS; + 15Mn(NOs3); — 2Cr*® + 3S* +15Mn*® + 30N*2
Hoan thanh: Cr,Ss + 15Mn(NO3), + 20K,CO3 — 2K,CrO4 + 3K2S04 + 15K2MnO4 + 30NO + 20CO-
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