DAP AN

Cau I. (4 diém)

1. X la mot nguyén t6 nhém A. Nguyén tir nguyén té X cé chira Lelectron 16p ngoai cung,
thuoc 16p N. Hiéu sb gitra hai loai hat cau tao nén hat nhan nguyén tir X bang 1. Hay xéc

dinh nguyén tir khéi caa X, viét ki hiéu nguyén tir X?

2. Trong tu nhién X c¢6 3 dong vi, nguyén tir khdi trung binh cua X 1a 39,1347. S6 nguyén
tr dong vi 3X chiém 93,26%; ddng vi “°X chiém x%, dong vi “1X chiém y% tong sd

nguyén tir. Tinh gié tri cua X, y?

3. Hay tinh sé nguyén tir dong vi 32X c6 trong 23,56735 gam X,0?
4. Phan tir M duoc tao nén bai ion X3 va Y2. Trong phan tir M ¢6 tong sb hat p, n, e 1a 224
hat, trong d6 sb hat mang dién nhiéu hon s hat khéng mang dién 13 72 hat. Téng sé hat p, n,
e trong ion X3* it hon trong ion Y2 1a 13 hat. S6 khéi cua nguyén ti Y 16n hon s6 khéi cua
nguyén tir X 1a 5 don vi. Xac dinh s6 hat p, n, e caa nguyén tir X, Y va cong thirc phan ti cua

M?
Céau Pap an piém
1.1 X thugc nhém A, ¢6 1 e 16p ngoai cuing, ¢6 4 16p e(N) nén ciu hinh e
X: [Ar] 4st (Z=19)
Vi N>Z nén hiéu sb giira 2 loai hat trong hat nhan la
N-Z=1=>N=20=>A=39 0,25
Ki hieu: 39¢% 0,25
Céu Xay dung dugc hé phuong trinh:
1.2 x+y =100 — 93,26 = 6,74 (1) 0,25
va 40x +41y = 3913,47 -39*93,26 = 276,33
Giai dugc x =0,01; y =6,73 0,25
Cau Tinh duoc s6 mol X20 (Kz0) = 23,56735/(39,1347*2+16) = 0,25 0,25
3 Tinh dugc s6 mol **K = 0,25*2*93,26% = 0,4663 0,25
Tinh duoc s nguyén t ¥K = 0,4663 *6,022.10% = 2,8081.10% (nguyén ta) | 0.5
Goi Zx, Zy tuong tng la sé proton cua X, Y . (Zx, Zye Z")
Cau Nx, Ny twong ¢ng 1a sé notron ctia X, Y. ( Nx, Ny e Z)
.4 Phan tir M duoc tao nén boi ion X3* va ion Y2 do d6 M cé cong thirc phén tir 1a: X2Ys. | 0,25
- Tong so hat p, n, e trong phan tir M Ia: 0,25




2(2Zx + Nx) + 3(2Zy + Ny) =224 (1)

- Trong phan tir M, hiéu sb hat mang dién va sé hat khong mang dién 1a: 0,25
(4Zx + 6Zy) — (2Nx + 3Ny) =72 2
- Hiéu s hat p, n, e trong ion X** va ion Y?:
(2Zy + Ny +2) — (2Zx + Nx—3) = 13 (3) 0,25
- Hiéu sb khdi trong nguyén tir X va Y 1a: 0,25
(Zv + Ny) = (Zx + Nx) =5 4)
Giai dugc h¢ PT tim dugc Zx = 13; Zy =16 => Nx =14; Ny =16 0,25
Vay X la Al (e=p=13; n=14) va Y la S (e=p=n=16). 0,25
Cong thac phén ta caa M: AlzSa. 0,25

Cau 1l. (4 diém)

1. Cho hai nguyén t6: M(Z=13); T (Z=9). Hay néu cac théng tin sau:
a) Vi tri cua hai nguyén té trén trong bang tuan hoan?
b) Phan loai hai nguyén té trén theo cau hinh electron?

2. X, Y la hai nguyén t4 thuoc hai nhém ké tiép nhau trong bang tuan hoan. Y thuéc nhom

VIA. Hop chét X2Y3 c6 tong sé proton bang 54. Xac dinh cong thuc cua Oxide va

hydroxide & hda tri cao nhit cua X?

3. Hdn hop Z gébm 2 kim loai kiém tho A, B ké tiép nhau (Za <Zs) . Cho 16,8 gam Z tac
dung véi lugng du dung dich chira acid H2SO4 thu dugc 12,395 lit Ha (dke). Xac dinh 2

kim loai? Tinh phan trim theo khdi lwong mdi kim loai trong hdn hop Z?

Pé dat dugc cau hinh bén cua khi hiém gan nhat, nguyén tir cua cac nguyén té A, B, X,

Y, T, M nhuong hoic nhan thém electron trg thanh ion. Hay sap cac ion d6 theo trat t

ban kinh ion ting dan?

1.1 a) M: [Ne]3s23p! 6 13, chu ki 3, nhém I11A 0,25
T: [He]2s22p® 6 9, chu ki 2, nhdm VIIA 0,25

b) M la nguyén té p 0,25

T languyénté p 0,25

1.2 | Y 1anguyén t6 nhém VIA => X 1a nguyén t6 nhdm VA hoic VIIA 0,25

Hop chat X2Y3 ¢ tong sb proton bang 54
=>2Px + 3Py =54
2Px +2Py <2Px + 3Py < 3Px + 3Py => Px + Py < 54/2 =27; Px + Py > 54/3 =18




= 18 <Px+ Py <27 => X, Y thudc chu ki nho 0,25
+Y thudc nhdm VI, néu Py = 8 =>Px = 15 => X thudc nhém VA (thoa man) 0,25
+Y thudc nhém VI, néu Py = 16 =>Px =3 => X thudc nhém IA (loai) 0,25

Px =15 => [Ne] 3s23p® => X thuoc nhdm VA, chu ki 3 nén:
Cong thirc oxit & hoa tri cao nhat 1a: X20s 0,25

Cong thie hidroxit & hoa tri cao nhat 13 H3XOx4 0,25

11.3 | Goi cbng thic trung binh caa 2 kim loai la M, hoa tri 11, do ching thugc nhom 1A
(Ma <M < Mg)

Nz = 0,5 mol 0,25
M + H2SOs —— MSO4 + H>
0,5 <= 0,5

= Mwm =16,8/0,5=233,6 0,25
= A, B thuoc nhom 11 A nén A l1a Mg (24) x mol ; B Ia Ca (Mg) y mol

Lap duoc hé:

- Khéi luong hdn hop kim loai : 24x + 40y = 16,8 0.25
- S6 mol han hop kim loai : x+y=0,5 ’
- Giaidugcx=0,2;y=0,3

Tinh duoc phan trim theo khdi lugng mdi kim loai Mg (28,57%); Ca (71,43%) | 0:2°

I1.4 | Cac ion 12A%" [Ne]; 20B%" [Ar]; 13M** [Ne]; oT* [Ne]; s0% [Ne]; 1sP>[Ar] 0,25

Ban kinh ion ting dan: 13M%* < 1pA% < TV < g0%< 50B?* < 15P* 0,25

Cau III. (4 diém)

Théng tin vé cac nguyén té duoc cho trong bang sau:

Tén nguyén té Hydrogen | Carbon Oxygen Sulfur Potassium
Ki hiéu nguyén t6 H C o) S K

S6 hiéu nguyén tir 1 6 8 16 19
Do Am dién 2,20 2,55 3,44 2,58 0,82

a) Dua vao hiéu d6 am dién, hdy du doan cac loai lién két c6 trong cac phan tir C2He; KOH.

b) Viét cong thic electron, cong thic Lewis cua cac phan tir CH40; COZ?

c) M0 ta su xen phu cac obital nguyén tir tao ra ting loai lién két trong phan tir: Hz; O2;
H,S?




d) Cho cac chat sau: CHzOH: CO;; H20; C2HsOH. Chat nao ¢ thé tao duoc lién két
hydrogen? Sap xép cac chat trén theo thi tu nhiét do soi ting dan va giai thich?
I1l.a | - Phan tir C2Hs c6:
+ Lién két C-C: Ay = 0 = Lién két CHT khéng cuc. 0,25
+ Lién két C-H: Ay = 2,55—2,20 = 0,35 = Lién két CHT khong cuc 0,25
- Phén tir KOH co:
+ Lién két O-H: Ay = 1,24 = Lién két CHT khéng cuc. 0,25
+ Lién két O-K: Ay = 2,62 = Lién két ion. 0,25
" f 0,25
H:C:D:iH ~ H_C_0-H
H L _ 0,25
- Cong thtrc electron Cong thuc Lewis:
- Cong thuc electron :0:C:0:
) ) 0,25
0=C=0
I11.b | - Cbng thuc Lewis: 3 - 0,25
I1lc | Phan tir H-H c6 1 lién két xich ma tao thanh do su xen phu truc gitra 2 AOs
0o
+ —>
AOs AOs Xenphls-s
Phan tir O=0 gom mot lién két xich ma tao thanh do xen phu truc p-p va mot lién két pi | 5 o5
tao thanh do xen phu bén p-p
NNH%*#’-@’WI 0,25
Phan tir H2S gdm 2 lién két xich déu duoc tao thanh do xen phu truc s-p
oo o "
AOs AOp Xenphl)s;p
I11d | C4c chat c6 thé tao thanh lién két Hydrogen gom: CH3OH; H20; C2HsOH 0,25
-Nhiét d6 s6i tang dan: CO2 < CH3OH < C2HsOH < H,0 0,25




- CO2 khong tao duoc lién két H nén nhiét d6 soi thap nhat, cac chat CHsOH: H20; | 0,25
C2HsOH c6 kha ning tao lién két H nén nhigt do soi cao hon. H20 ¢6 2 nguyén tir | 5o
H c6 kha ning tao lién két H nén nhiét o s6i cao hon CH3OH; C2HsOH.

- Phan tir CH3OH; C2HsOH c6 cuing s6 lién két H nhung khéi lwong mol (M) va
s6 electron, dién tich tiép xUc gitra 2 phan tor CHsOH nhé hon nén twong tac
vanderwaals yéu hon, nhiét d6 sdi cia CH3OH nhé hon

Cau V. (4,5 diém)

1. Can bang phan tng oxi héa khtr sau bang phwong phép thing bang electron. Tir d6 cho

biét ti 1& giita s6 nguyén tir bi khir voi s6 nguyén tir bi oxi hoa?

KMnOs + H2C204 + H2SOs —— CO2+ KSOs+ MnSOs+ H20
Trong thyc té, ¢ nhiéu vu tai nan giao thong xay ra do ngudi lai xe uéng rugu. Dé xac
dinh ham lugng ethanol trong mau ctia ngudi lai xe can chuan do ethanol bang K»Cr.07
trong dung dich KHSOa4. Khi d6 Cr*® bj khir thanh Cr*3, ethanol (C2HsOH) bi oxi héa
thanh acetaldehyde (CH3CHO).

a) Hay viét phuong trinh phan tmg héa hoc da xay ra?

b) Khi chuan d6 45 gam huyét twong méau ciia mot 1ai xe can ding 20 ml dung dich
K2Cr207 0,02M. Gia sir rang trong thi nghiém trén chi c6 ethanol tac dung voi
K.Cr,0-. Hay tinh ham lugng phan tram cta ethalnol trong mau huyét twong trén?

Nitric acid (HNOs) 1a hop chat vo co co tinh oxi héa rat manh, trong tu nhién HNOs
duoc hinh thanh trong nhirng con mua giéng kém sam chaop. Nitric acid 1a mot acid doc,
oxi hoa dugc nhiéu chét vo co, hitu co, 14 mot trong nhitng tac nhan gy mua acid.

- Chuan bi 4 6ng nghiém, 6ng nghiém 1 chtra Fe,O3; 6ng nghiém 2 chira FeCOs; dng
nghiém 3 chtra Fe(OH)2; 6ng nghiém 4 chira FeS,.

- Cho lwong du Nitric acid 1an lugt vao 4 dng nghiém trén.

Hay viét cac phuong trinh phan ang xay ra, gia st NO 1a san pham khir duy nhét thu
dugc trong nhirng 6ng nghiém xay ra phan wng oxi hoa khtr.

Thuc hién thi nghiém xéac dinh céng thizc caa mot oxide cua kim loai iron (Fe) bang
nitric acid dic, nong, thu duoc 0,7437 lit (dke) hdn hop A gom 2 khi NO2; N2O (khong
con san pham khir nao khac). Ti khéi hoi ctia A so véi Hz bang 68/3. Phan dung dich
dem c¢6 can thi dugc 72,6 gam Fe(NO3)s. Xac dinh cdng thac cua iron oxide.

V.1

2KMnO4 + 5H2C204 + 3H2SOs —— 10C0O2 + K2S04 + 2MnSO4 + 8H20 0,25

+7 +2
2X| Mn +5e — Mn
5x1 2C* — 2C* + 2e

Ti I& s6 nguyén tir bi khir/ s6 nguy@n tir bi oxi héa = 2/10 =1/5 0,25




3CH3CH20H + KoCr207 + aKHSO4 — 3CH3CHO +h K2SO4 + Cra(SOs)s + cH20
3x|Ct —> C™+2e
1x|2Cr*¢ +6e — 2Cr*?

V2| Bt hé 6 a, b, ¢ cho cic chit KHSO4, KaSOs, HO.
Theo bao toan nguyén 6 K: 2 +a=2b; 0,25
Theo bao toan nguyén td S: a = b+ 3
a=8,b=5c="7.
3CH3CH0H + K2Cr07 + 8KHSO4 — 3CH3CHO +5 K3SO4 + Cro(SO4)3 + 7TH20 025
3CH3CH20H + KoCr207 + 8KHSOs — 3CH3CHO +5 K3S04 + Cra(SO4)s + 7TH20
1,2.10°3 4.10* 0,25
9oMcoHs0H = (1,2.10'3*46)*100/45 =0,123% 0,25
Fe:0z3+ 6 HNOs — 2 Fe(NOs):+ 3H20 0,25
3FeCOs + 10 HNO3z — 3 Fe(NO3)s+ NO +3 CO, + 5H,0 0,25

IV.3 | 3Fe(OH), + 10 HNOs — 3 Fe(NOs)s+ NO + 8H,0 0,25
FeS, + 8 HNOs — Fe(NOs)z+ 2H,SO4 + 5NO + 2H,0
Luru y 6 thé HS Viét PT tao san pham khe khdc nhur Fea(SO4)s hodc thay HoSOs bang | 029
SO2 nhung cin bang PT ding vin cho 0,25 diém

IV.4 | nrenosyz = 0,3 mol; nhha = 0,03 mol 0,25
Giai dugc hé s6 mol NO2; N0 hoic lam so d6 duong chéo 05
Nvoz = 0,02; Nizo =0,01 ’
Viét phuong trinh hoic giai bao toan mol e tim dugc mol O no = 0,4 0,5
Xac dinh dugc cong thirc cua Oxide 0,5
XY=Nre:n0=03:04=3:4

0,25

= Cong thac oxide 1a FesOa

Cau V. (3,5 diém)
1. Cho cac phuong trinh nhiét hoéa hoc sau:

(1) 2C(graphite) + 3H2(g) — C2He(q) A HS, (1) =-84,7 K]

298

(2)  Cgrapite) + O2(g) — CO2() A H2, (2) =-393,5 K]

298

1
(3)  Hag + 2 O29 — H200) AH%, (3) = -285,8 kJ

298




4) CaHs(g) + 3,502(g) — 2CO2(g) + 3H20¢) ArHO (4)=?kJ

298
Hay tinh bién thién enthalpy chuén cua phan tGng (4). q
2. Cho nang lugng lién ket (Ep) cua mot so lién ket o dieu kién chuan nhu sau:

Lién két C-H H-0O ‘ 0=0 C=C C=0 Cc-C

Ep (kJ/mol) | 414 464 498 614 799 347 333
CH,=CHCH,0Hg) + Oz ——> COy(g + H20)
Hay tinh bién thién enthalpy chuan caa phan @ng trén va cho biét cac phan tng dé téa nhiét
hay thu nhiét?

3. Ho gia dinh X sir dung binh gas c6 khéi lugng 12,67 kg chtra khi thién nhién, coi nhu chi
chta céc khi metane(CHa) va etane (C2He). Biét ti ¢ thé tich ciia metane : etane 12 85 :
15. Khi dét chay hoan toan trong oxygen, 1 mol metane chay toa ra luong nhiét 1a 802 kJ
va 1 mol etane chay toéa lwong nhiét 1a 1428 kJ. Trung binh, lwong nhiét tiéu thy tir 46t
khi gas trén caa mot ho gia dinh X 12 10000 kJ/ngay. Hiéu suat tiéu thu nhiét dat 80%.
Hay cho biét:
a) Hay tinh xem ho gia dinh sé& str dung hét binh gas trén trong bao nhiéu ngay?
b) Néu gia cia binh gas trén 1a 450000 d6ng thi s6 tién mot ho gia dinh X can tra cho

viéc mua gas trong mot thang (30 ngay) la bao nhiéu?

V-1 | cac phan ang (1); (2); (3) €6 A HE, =AtH208 025
A H3, @) = 2 AtH%98 (coz) + 3ArH 208 (H20) - AtH 208 (c2re) 0,25
= 2.(-393,5)+ 3.(-285,8)- (-84,7) = -1550,7 0,5
V.2 | Can bang dugc phuong trinh 0,25
1 CH2=CHCH20Hg) + 402(q) —— 3 COz(q) +3 H20(y)
Ghi dugc cong thuc tinh:
AH, = SEbc-H) + 1Enc-0)t 1Ebc=c) +1En(c-0) +1Ep0-H) + 4En(0=0) -3.2.Ep(c=0) - o
3.2.Epory = -1758 (KJ)
0,25

A H°_ <0 =>Phan tng téa nhi¢t

r- 298

V.3 | Trong cung diéu kién, ti 1& thé tich 1a ti 1¢ s6 mol, nén tinh theo sé6 mol. Goi s6 mol CH4 | 0,25
la 85a va s6 mol CzHe 12 15a

Ta c0: 16. 85a + 30.15a = 12670 = a = 7 mol

Nhiét dot chay 12,67 kg gas 12 Q = 7.85.802 + 7.15.1428 = 627130 (kJ)

0,5

0,25

a)S6 ngay sir dung hét binh gas = (627130: (10000.100/80)) =50,1704 = 50 (ngay) 0,25




b) S6 tién ho gia dinh dung gas trong 1 thang 1a 450.000/50,1704*30 = 269,083 dong

0,25




