TRUONG THPT CHUYEN PE THI NANG KHIEU LOP 10 HOA
NGUYEN TRAI Mén: Hoéa hec - Lan thir 1 — Nam hec 2020- 2021
To Hoa hec Ngay thi: Ngdy 5 thang 10 nam 2020
Thoi gian lam bai: 180 phat

Cau 1. (1,0 giem)

1. Viét tat ca nhitng sé lugng tir cua hai electron nam trén obitan 4s.

2. Xac dinh nguyén tir ma electron cudi cung dién vao cé cac sb lwong tir sau:

1

ayn=2;1=1;m=0 ;m3:+5

b) n=3;1=2 ;m=0 ;mS:—%

Cau 2. (2,0 diem)
1. Nang luong tinh theo eV (1eV = 1,602.101° J) ciia hé gom 1 hat nhan va 1 electron phy thudc
vao sb lugng tir n (nguyén duong) theo biéu thuc:

2 /4
En=-13,6 x - trongdo Z la s don vi dién tich hat nhan.

2
a) Mot nguyén tir hidro & trang thai kich thich ung véi n=6. Tinh budc song (A theo nm) dai nhat
va ngan nhat co thé phat ra tir nguyén tir hidro d6?
b) Mot nguyén tir hidro khi chuyén tir trang thai kich thich n=5 vé n=2 phat ra anh sang mau
xanh. Mot ion He" trong diéu kién nao s& phat ra anh sang mau xanh giéng nhu vay?

Cho: Hang s Plank h=6,626x10"4].s.

Van téc anh sang trong chan khong: c=3x10%m/s.

2. Ning luong ion héa thir nhat va thir hai cia Na va Mg theo eV (sap xép khong theo thir ty) 1a:
5,1; 7,6; 47,3; 15,0. Hay xac dinh cac gia tri l1, 1> cia tirng nguyén té va giai thich.

Cau 3. (1 diém) Mot nguyén tir X ¢6 ban kinh bang 1,44 A , khdi lugng riéng thyc 1a 19,36 glem®.
Nguyén tir ndy chi chiém 74% thé tich cta tinh thé, phan con lai 1a cac khe rdng.

a) Xac dinh khdi lugng mol nguyén tir ciia X.

b) Biét nguyén tir X c6 118 notron va khdi luong mol nguyén tir bang téng s6 khdi luong proton

va notron. Tinh sd electron co trong X3+ .
Cau 4. (1,0 diem) X va Y la cac nguyén t6 thudc phan nhom chinh, déu tao hop chit véi hidro co
dang RH (R la ki hiéu caa nguyén t6 X hoac Y). Goi A va B lan luot 14 hidroxit tng véi héa tri cao
nhat ciia X va Y. Trong B, Y chiém 35,323% khdi lugng. Trung hoa hoan toan 50 gam dung dich A
16,8% can 150 ml dung dich B 1M. Xac dinh cac nguyén té X va Y.



Cau 5. (I diém)

Cho biét nhiét nong chay cua nuée da bang A = 334,4 J/g, nhiét dung riéng cua nuéc long
Cp = 4,18 J/g.Tinh bién thién entopy cua qué trinh tron 10g nudce da & 0°C véi 50g nude long &
40°C trong hé co lap.
Cau 6. (1,5 diém)

Cho phan tng va céc s6 liéu sau: COCla(k) = Cla(k) + CO(K)

Chat COCly(k) Cla(k) CO(k)
AH%gg ¢ (Kcal.mol ) -53,3 0 -26,42
S%qs (cal.mol™t.K™1) 69,13 53,28 47,3
Cp (cal.mol’t.K?) 14,51 8,11 6,96

a. Tinh hiéu tng nhiét dang ap va dang tich caa phan tng ¢ 25°C?
b. Xét chiéu phan g ¢ 25°C?
¢. Tinh hiéu (mg nhiét dang &p cua phan ung & 1000K?
Cau 7. (1,5 diem)
Cho phan ung: N2Os = 2NO- ; Kp = 1,27 atm (tai 63°C)
a. Xac dinh do phan li (o) cua N204 khi:
+ Ap suét chung bang latm.
+ Ap suét chung bang 10 atm.
b. Tir két qua phan a) rit ra két luan vé anh hudng cua &p suat dén su chuyén dich can bang.
¢. Tai 50°C, hang sb can bang K, = 0,9 atm. Tinh AHC (coi AH® khdng khu thudc vao nhiét
d9).
Cau 8. (I diém)
Cho phan tng I> (K) + Ha(k) — 2HI(K)
Hang s6 toc do phan tmg ¢ 418K 12 1,12.10° M2.s? va & 737K 14 18,54.10°M2.s,
Xéc dinh nang lugng hoat hoa va hang sé toc d6 phan tng & 633,2K.



TRUONG THPT CHUYEN PAP AN PE THI NANG KHIEU LOP 10 HOA

NGUYEN TRAI Mon: Héa hoc - Lin thir 1 — Nam hoc 2020- 2021
To Hoa hec Ngay thi: Ngdy 5 thang 10 nam 2020
Cau Néi dung biém

Zecécang3sélwpngtb}n =4;1=0;,m =0
1.1 ) 1 0,5
va khac nhau so luwong tir mg = iE
a) Cdu hinh 15°25°2p° 14 gC 0.25
1.2
b) Céu hinh [1gAr] 3d°4s” 13 5gNi 0.25
2.1 | a. Budc song dai nhat:
Amax = hc/(Es — Es) = 7465nm
Budc s6ng ngan nhat:
Amin = hc/(Es — E1) = 93,84nm 0,5
b. Ta co:
-13,6 (1/25 — 1/4) = -13,6 x 4 (1/n? — 1/ns?).
Hay 1/25 — 1/4 = 1/(nd2) % — 1/(ng/2) 2 0,5
=>n/2 =5vanyd2=2=>He" chuyéntrn=10vé n = 4.
2.2 | Nguyénto 1 I
Na: 51 a7 0,25
Mg: 7,6 15

- Vi mdi nguyén tb, I> 11 vi |1 tach electron ra khoi nguyén tir trung hoa con 12 | 0,25
tach electron khoi ion duong.
- 11(Na) < 1:(Mg) do dién tich hat nhan tang, lyc hat caa hat nhan vai electron | 0,25
trén cung phan lop tang.
- I2(Na) > 12(Mg) vi but electron thi 2 ciia Na trén phéan 16p bdo hoa 2p®, con | 0,25
cua Mg trén 3s.

3 | 4) Knoi lwong rieng trung binh ci entir Xt d =0 = 1936 3
a) Khoi lugng riéng trung binh cua nguyén a:d= = g/cm™.
0,74 0,74
) 4 3 4 -8.3 19,36 23
Miatkhic, m=V.d= —mr .d = — x3,14x(1,44. 10 ") x——— =32,7.10 . 025
3 3 0,74 ,
A FURDT IR 23 -23
Vay khoi luong mol nguyén ta X = 6,023. 1077x 32,7. 10 ~ 197 g/mol 025
b) Theo gia thiét: p+ 118 =197 > p=79 > s6e =76 05

4 | Hop chat véi hidro c6 dang RH nén Y c6 thé thugc nhom 1A hoic VIIA.




Truong hop 1 : Néu Y thuéc nhém IA thi B ¢ dang YOH

.Y 35323
Tacd: —=——"—"—
17 64,677

Truong hop 2 : Y thugc nhom VIIA thi B ¢6 dang HY O4

, Y 35323
Taco: —=——"
65 64,677

B (HCIO4) Ia mot axit, nén A l1a mot bazo dang XOH

16,8
m, = ——x50gam = 8,4gam
A =700 09 g

= Y =9,284 (loai do khdng co nghiém thich hop)

— Y =355, vay Y la nguyén t clo (CI).

XOH + HCIO4 — XCIO4 + H20

= Na =Nycio, =015Lx1Imol/L =015mol

8,4gam
0,15mol

= M, +17gam/mol =

= Mx = 39 gam/mol, vay X Ia nguyén t6 kali (K).

0,25

0,25

0,5

Goi t (°C) l1a nhiét @6 thu duoc sau khi tron 10g nuée da & 0°C véi 50g nudc
long & 40°C trong hé cd lap. Qué trinh tron c6 thé dugc chia 1am 3 giai doan:
Gd 1: 10g nuédc da & 0°C — 10g nude long & 0°C trao d6i nhiét Qq
Gd 2: 10g nudc long ¢ 0°C — 10g nudc long ¢ t°C trao doi nhiét Q,
Gd 3: 50g nuéc long ¢ 40°C — 50g nudc long & t°C trao doi nhiét Q2
CO  Qi=muxh =10 x 334,4 = 3344 (J)
Q2= M1.Cp.At = 10.4,18.(t — 0) = 41,8t (J)
Qs = M2.Cp.At = 50.4,18.(t - 40 ) = 209t - 8360 (J)
Vihécolapnén Qi+ Q2+ Q3=0=1t=30(°C)

0,5

CoAS = &1 _ 334 _ 41595 ) K?

Ty 273

ASz= mu.CplIn2=10.4,18. In 22 = 4,36 JK
1

303 _

AS3= m2.Cp In=2 =50.4,18. In 22 = - 6,79 J.K?
Ty 313

Vay AS= AS1+ AS; + AS3= 9,82 J.K?

0,5

6a

Nhiét dang ap:

AH%gs = AH%gs(Cl2) + AH%gs (CO) - AH95(COCI,) = 26,88 kcal
Nhiét dang tich:

AU%gg = AH%gs - An.RT = 26,84 — 1.1,987.298.10°3 = 26,29 kcal

0,5

6b

Ta c6: AS%g8 = S%os(Cl2) + S%gs (CO) - S%es(COCIy) = 31,45 cal. K™,
= AG%gs = AH%gg — T.AS%gg = 17,51 kcal >0

= Phan &ng ty dién bién (xay ra) theo chiéu nghich).

0,5




6C | ACp = Cp(Cl2) + Co(CO) - Co(COCI) = 0,56 cal. K o
AH = AH%g5 + AC, (T - 298) = 27,27 kcal '
7a | Tai 63°C: N204 = 2NO: ; Kp=1,27
Ban dau: amol 0 mol
Phanung  a.a mol - 2a.a. mol
Canbang a(1-a) mol 2a.0 Mol = npsp pop ce = a(l + a) mol
0,5
NPT . _a(l-w _(1-w) . !
Thot diém CB: PN204 = a1t o) Phé = 10 hés
2aa _ 2a
PN02 = m.Phé - (1T0().Phé
PZNOZ _ 4-(12
Kp o PNn,0, T 1-a? X Phé
% TaiPhs=1atm= 4“22 x1=1,27 = a=0,491 (vi o >0)
1-a
i 0,25
2 Tai Prg=1latm == x 10 = 1,27 = a = 0,1754 (Vi a >0)
7b Tir phan a) khi ap suat tang (tir latm dén 10atm) thay o giam hay can bang
chuyén dich theo chiéu nghich (chiéu 1am giam sé mol khi 1am cho &p suét
chung cua hé¢ giam). 0,25
Viay khi thay doi &p suat cia hé phan ng tai thoi diém can bang thi can
bang chuyén dich theo chiéu lam giam sy thay d6i do.
7c K
Theo phuong trinh Van’t Hoff: |n —"T2 — _AHf1 1
Ko RAT, T,
Tai T1 =63 + 273 = 336K c6 Kp, 11 = 1,27 atm 0,5
Tai T2 =50+ 273 = 323K ¢6 Kp, 12 = 0,9 atm
= AH® =23902 J = 23,902 kJ.
8 Ap dung phuong trinh: In& = ;Ea(i — i)
k, R T, T,
V6i T1= 418K, T2, = 737K va ky = 1,12.10°°, ko = 18,54.107 ta co: 0,5
-5
ni8o410°  E 1 1., - ¢ _2520ki/mol
1,12.10° 8,314 737 418
Ciing &p dung phuong trinh: |nﬁ = ;Ea(i _ i)
K, R T, T,
V6i T1= 418K, T2= 633,2K va ki = 1,12.105, E, = 22,522kJ/mol 0,5

ta C(): In kz _ —22522( 1 1 ) — k

_ =10,114.10°M7?s™
112.10° 8,314 6332 418

633,2K




