TRUONG THPT CHUYEN PE THI NANG KHIEU LOP 10
NGUYEN TRAI Mén: Héa hoc
To Hoa hoc Théi gian 1am bai: 180 phut
Ngay thi: 11 thang 10 nam 2021

Cau 1: 2,00 diém.

Mét nguyén ti caa nguyén té X co tong sb hat cac loai 1a 82, s6 khéi nho hon 57.
1) Xac dinh dién tich hat nhan cua X?
2) Biét o trang thai co ban, trong nguyén tir X c6 4 electron doc than. Xac dinh chinh xac
nguyén t6 X, viét cau hinh electron cua X.
3) Cho biét X 1a kim loai hay phi kim? S6 electron hoa tri ctia X?
4) Cho biét gié tri 4 sb luong tir cua electron cudi cling trong nguyén ta X?
Cau 2: 2,00 diém.
Cho ki hiéu nguyén tir J2X.
1) Cho biét trong ion  X3* ¢6 tong s6 hat 13 bao nhiéu? Dién tich hat nhan 14 bao nhiéu
culong ?
2) Cau hinh electron ciia X & trang thai co ban 1a [1sAr]3d® hay [1sAr]3d%4s! phii hop
hon?(dua vao cach tinh nang lugng theo Slater chirng minh).
3) Theo phuong phap Slater, tinh nang lugng ion héa Iy, 1, I3 cia X & trang thai phu hop
trén?
Cau 3: 2,00 diém.

Pong vi 21 dung trong y hoc thuong dugc diéu ché bang cach ban pha bia chira *Te bang
notron trong 10 phan ng hat nhan. Trong phuong phap nay, trudc tién ;) Tenhan 1 notron

chuyén héa thanh Te, rdi ddng vi ndy phan rd p~tao thanh 1.

a. Viét phuong trinh cac phan tng hat nhan xay ra khi diéu ché

b. Trong thoi gian 3 gio, Iml dung dich I ban du phat ra 1,08.10 hat p~.

- Tinh nong do ban dau cua 1 trong dung dich theo don vi pmol /1.

- Sau bao nhiéu ngay, hoat do phong xa riéng cua dung dich £'1 chi con 10° Bg/ml?
Biét chu ki ban hity caa 112 8,02 ngay.

Cau 4: 2,00 diém.




Nam 1888, Rydberg va Ri:[z da phé}t hién ra mgt cong thirc kinh nghi¢m dé xac dinh vi tri
cua cac vach pho hydrogen bang sy hap thu 4nh sang:

1 11
— =R —5-—
A n, n;

A— budc song, R — hing s6 Rydberg, n; va n, — cac sb tu nhién.
Céc day quang pho dudi day tuong ing véi su chuyén (nhay) cia electron tir cac trang thai
n, khac nhau vé trang thai cho san n;.

Cac qay N1 N2 A, NIM
pho
1 3 do gan dung 1a 100
Layman 1 11
Brackket 4 1456
Ballmer 3

Tinh hing s6 Rydberg va hoan thanh bang bang cach bo sung céc dir kién con thiéu.
Cau 5: 2,00 diem.

Uran 235 ¢6 vai tro rit quan trong trong ing dung ning luong hat nhan vao muc dich hoa
binh. Phan Umg cua hat nhan nay véi hat notron xay ra theo cac hudng khac nhau. Mot trong
s0 cdc hudng d6 1a mot hat nhan 25U két hop véi mot hat {n d¢ tao thanh *Ba, ¥Kr va mét
loai hat co ban khac (X).

a. Xac dinh X va hoan thanh phuong trinh phan tmg hat nhén trén.

b.Tinh ning lugng (kJ) thu dugc tir phan tng trén néu ban dau dung 2,0 gam Uran 235.
Cho biét: U = 235,0439; *Ba = 137,9052; *Kr = 85,9106; 'n = 1,0087.

Gia thiét phan ung trén dat hiéu suat 100%.

Cau 6: 2,00 dié¢m.

Nguyén ti nito hap thu neutron nhiét tir vii try ¢ trén tang binh luu va tang d6i luu cua khi
quyén tao ra dong vi cachon -14, 1a mot dong vi phong xa caa nguyén té cacbon.

a. Viét phuong trinh phan @ng hat nhan hinh thanh nén nguyén tir cacbon -14. Trong co thé
sinh vat séng, nho vao dau ma ham lugng cacbon -14 ludn dugc 6n dinh?

b. Cho biét chu ky ban huy caa cacbon -14 la 5730 nam. Tinh tudi cuia mau gd khao ¢6 c6 do
phong xa bang 60% do phong xa caa mau gd hién tai.

c. Khi nghién citu mot ¢ vat dua vao “C ngudi ta thay trong mau cé ca *C ; sé nguyén tir 2
ddng vi d6 bang nhau, ti 1& d6 phong xa cua “C so véi *C bang 1,51.108 1an. Hay tinh ti 16
d6 phong xa “C so véi **C trong mau nay sau 12 gio ké tir nghién cau trén. Biét 1 ndm co

365 ngay.



Cau 7: 2,00 diém.

1. Khi chiéu anh sang c6 d6 dai song 205nm vao bé mit tAm bac kim loai, cac electron bi
bt ra v6i tée d6 trung binh 7,5. 10° m/s. Hay tinh ning luong lién két theo eV cua electron &
16p bé mit cua mang tinh thé bac. Cho me = 9,11.10%gam; h = 6,626.1034).s; ¢ = 3.108 m/s.
2. Mot trong cac phuong phap xac dinh tudi cia cac vat thé dia chat dua vao phan tng phan
rd hat nhan d6 1a phan tng phan ra hat nhan cta dong vi K-40. Bong vi ndy chuyén hoa song
song thanh Ca-40 va Ar-40 véi chu ky ban ra Ty = 1,47.10° ndm va T, = 1,19.10° ndm.

a) Viét phuong trinh cac phan Gng hat nhéan.

b) Pé xé4c dinh tudi cta d4, nguoi ta nung chay no trong chan khong va xac dinh luong Argon
sinh ra. Vi sao st dung Argon ma khong phai Canxi?

¢) Trong phan tng phan rd song song, khdi lugng chat thay dbi theo thoi gian theo phuong

trinh: m(t) = m(0). g i)t , trong d6 ki va kz 13 cac hang s6 phan rd mdi phan ung song
song. Tinh chu ky béan ra tong ctia K-40 cta ca hai phan tng.
d) Trong cac phan tng song song, lugng chat phan rd trong mdt phan tmg nao d6 ti 16 nghich
v6i chu ky ban rd twong tng. Hoi ¢ bao nhiéu nguyén tir trong s 100 nguyén tir K-40 bi
phan huy thanh Argon?
Cau 8: 2 diem.

Can bang cac phan tng sau theo phuong phap thiang bang electron hodc thing bang ion -
electron:
a) F, + NaOH — OF,71 + NaF + H,0
b) FeCl, + KMnO4 + KHSO4— Fe(SO4); + KySO4 + MnSO4 + Cl; + H,0
C) (NH4)2S306+K2Cr;07+H2S04—S+(NH4)2SO04+K2SO4+ Cry(SO4)3+ H,O
dI+ BrOy + H— I3 + Br + H),O
Cau 9.(2 diém)

Hay sap xép theo thir tu ting dan sy bién thién goc lién két trong ddy: CHa, NHs, H;0. Giai

thich theo quan diém thuyét lai hda orbital nguy@n ti.

Cau 10. (2 diém).
Viét cong thirc Lewis va xac dinh dang hinh hoc cua cc phén tir va ion sau:
H20,, CO,, NO,*, NO,
&&&EKEEEKEEEE&E&E&E(DE) K&K &K KKK EEEE & &E&&



PAP ANDPE THI NANG KHIEU LOP 100
Mon: Hoa hoc
Thoi gian lam bai: 180 phut
Ngay thi: 11 thdng 10 nam 2021

Cau |Y Hwéng din chim Piém
I 1. Theobairataco: 2Z + N =82(1) va Z + N < 57(2)
(2,0d) Mitkhac: 1<N/Z< 82 => N>Z => 3Z <2Z+N =82=> Z< 27,33
Tu(l)va(2)tacoZ > 25 . 0,5

Vay 25< Z<27,33maZnguyén=> Z = {26, 27}=> DTHN Z+ = {26+ ; 27+}

2 | Vi trong trang thai co ban, cau hinh e cua X ¢ 4 e doc than => phai co cau hinh d* hay | 0,5
d6

Vay chi c6 Z = 26 thoa man.
Céu hinh: [1sAr]3d%4s?,

3. | X 1a kim loai vi trong nguyén tir chi ¢6 2 e 16p ngoai cung.

Sé e hoa tri cua X 1a 8. 0,5

4. | 4 s6 luong tir cua e cudi cung trong cau hinh ciia X 1a:n=3;1=2; m=-2;s=-1/2. 0,5

11(2,0d) | 1 | -S6 hat trong X: s6 p =s0 e =24; s6 n =52 — 24 = 28. Vat trong X c6 tong so hat1a 76 | 0,5
Ma: X == X¥ + 3e

Vay sb hat trong X**: 76-3=73.

- Dién tich hat nhan ctia X 1a Z+ =24+ => q=+24.1,602.10"1° = + 3,8448.108(C)

2 | * Xét 2 cAu hinh: 0,75

_ _ 2
(1) [1sAM3d° 6 Eso = -13,6 23 18'19 5035 _ 57 204(ev)

(24-18.1-4.0,35)

(1) [18Ar]3d°4st c6 Ezq =-13,6 =-31,975(eV)

(24-10.1-13.0,85)*
3,7°
=> Eqy = Epsaq + 6E3d = Ef1sang — 6.27,2944 = E[1a — 163,7664(eV)
Eqiy = Epzsan + 5Ezd + Eas = Efzsan — 5.31,975 — 1.8,645 = Ef1sa] — 168,52(eV).
Vay Eq) > Eqy => Céu hinh dang(Il) bén hon.

E4s = -13,6 = - 8,645(eV)




Vay ciu hinh cua X: [18Ar]3d%4s’.
=> X*'la [18Ar]3d® => X?*: [18Ar]3d* => X3*: [1sAr]3d3.

_ _ 2
MA X* ¢6 Esa = -13,6 22 18'19 40,35 _ 31 975(ev).

Ex" = Episan — 5.31,975 = Episaq — 159,875(eV).

_ _ 2
X?* 6. Esq=-13,6 (24 18'19 3035 _. 37,026(eV).

Ex?* = Epsaq — 4.37,026 = Epgan — 148,104(eV).
(24-18.1-2.0,35)°
9

Ex®* = Epsaq — 3.42,447 = Epsag — 127,341(eV).

Vay: 1= Ex"-Ex= - 159,875 —(-168,52) = 8,645(eV)
l, = Ex** - Ex" = -148,104 —(-159,875) = 11,771(eV)
ls = Ex®" - Ex?* = -127,341 —(-148,104) = 20,763(eV)

X3 ¢cO: Ezg=-13,6

= - 42,447(eV).

0,75

i
(2,0 d)

130 1 131
5 le+;n— Te

131 131 -
o 16— 1+

0,5

-Goi Ng 1a s nguyén tr 21 ¢6 trong 1 ml dung dich ban dau . SO nguyén tir

2 ¢o trong 1 ml dung dich sau thoi gian t 1a:

2,
N=N,e™=N,e ™
S6 hat B~ phat ra trong thoi gian t = 3 gio
~1,08.10"

__In2
1—g 80224

N, —N=N,(1-e™)=1,08.10“ = N, =10* nguyén tir

16
= Nong do ban dau cua 'l trong dung dich la 10 .
6,022.10°.0,001

=16,6umol /|

0,75

-Hoat d6 phong xa riéng (tinh cho 1 ml dung dich) ban dau la
A, =N, =12 N, In2

=% 10=10"Bq/ml
t,, 8,02.24.60.60

t

T 3
AA _ (%}‘ - 110% — t=186,49 Ngay.
0

0,75

2,0 @)

U6c tinh gia tri ctia R (dua vao dong 1):

1 -1
1 1 1 11 1 1 (1 1
S Rl |8 R S :—-(—,——,J =0.01125 nm™
A n,on, A\n n; 100 \1° 37

Sau d6 c6 thé tinh chinh x4c gia tri ctia R bang cach st dung dit liéu dong
thtr hai va tinh n2:

1,0




2
2

1 1 1 1 1 1

—=R —-— |=—=0.01125:] =~ —>n,~1.94,

A n, 121 1° n

Do n2 1a sb ty nhién nén nd phai bang 2, do vy c6 thé tinh chinh xé4c gia tri
cua R:

-1 1

1 (1 1 1 (1 1
R=—|———| =—|=-=1] =0.01102 nm™.
/"L[nf n§] 121 (r 2~) -

Do n; < n, day Ballmer c¢6 n; = 1 hoac 2. 0,5
n; =1 la day Layman nhu ta thay trong bang. Do vay day Ballmer co n1 = 2
va budc song ung voi qua trinh chuyén electron 2 — 3 1a
), — — -
1 1 1 1 655 nm
Bl — x| 001102 ===
n, n 2" 3
V61 day Brackett ta co: 0,5
1 ek oo (Jo- ks hcomn
A nSoon, 1456 4° n, ;
% Ban dau ta dit: 2°U + 'n — ¥Ba + “Kr + X 1,0
@0 1| X 1a mot hat co ban, ki hiéu 1a *X. Ap dung dinh luat bao toan sb khéi va
bao toan dién tich:
235+1=138+86+x —>x=12
92=56+36+y—>y=0
Do >’x khong phai 1a hat co ban nén phai 1a 12 hat |n. Phuong trinh hat
nhan:
U +in — $Ba + ¥Kr +12in (*)
D6 hut khéi cua (*) 12 1,0
Am=137,9052 + 85,9106 + 11.1,0087 — 235,0439 = -0,1324 (u)
Ap dung phuong trinh AE = AmC?, ning luong thoat ra khi ¢6 2,0 gam U-
235 phan g la:
-3
AE = M.(2,9979,1OS)2. .N,=-1,0125.10"(J) =-1,0125.10°(k J)
. 235,0439
Vi Phuong trinh phan tng hat nhén: “N +;n —%C +H 0,75
2,0

Khi d¢6 C-14 bi phan hiay cham thanh N-14. Do c6 can bang tao thanh va
phan hiy nén ham lugng C-14 trong khi quyén hau nhu khong d6i ( C- 14




ton tai dudi dang CO).
MG N 4 %
Thuc vat séng hap thu C-14 qua CO, sau dé dong vat an thuc vat lam cho

ham lwong cacbon -14 luén dugc 6n dinh.

Tudi cuia mau go : 0,25
t= 2Dz 3730, 100 4505 81 (nam).
k A In2 60
X Ao \ 3 A A1 k1 tﬂz(z) 1,0
Do so nguyén tir C-11 va C-14 bang nhau nén:
Az kz t112(1)
_ A(C-14) _ 5730 _ 5
ti2c11) = tizc-19)- = =3,79.10 :
1/2(c-11) = 2(c-14) A(C—11)  15110° (ndm)
Ti I¢ d6 phong xa gitra C-11 va C-14 sau 12 gio 1a(0,5 ngay) :
0,5
" 3653,79.10°°
ACD _ 451008 2 +2.103
A(C -14) 5w
VII Poi v6i hidu ing quang dién ta c6 bicu thire lién hé: 05
e I e _mv?
2
i 34 3 31 5\2
Thay s6 ta cé: . 6,62.10 .1.10 ~9,11.107°'(7,5.10°) _7126.10"°
205.10 2
=>¢=7,126.10"°:1,602.10° = 4,45 eV
40 0,25
a. Phuong trinh phan ra: 19 K _) Ca + e
40 40
K+ e TAr
b. Khong nhu Ar, Ca 1a mot phan cia da, do d6 do chinh xac trong viéc | 0,25
dinh tudi bang Ca sé& thap.
9 10 015
o T Inz2 _ In2  TT, _147.10.119.10 —1.31.10° nim

k+k, N2 In2 74T, 147.10°+119.10"
T T

1 2




g NK=C) T o1 Nksan=—t 100-11
N(K>AN T 1481

1 1)

0,5

VI
2,0 @)

F, + NaOH — OF,1 + NaF + H,O
2X |[Fo +2e - 2F

1x |02— O*2 + 4e

Dién hé sb: 2F, +2 NaOH — OF,1 +2 NaF + H,0

0,5

FeCl, + KMnO4 + KHSO4— Fey(SO4); + K3SO4 + MNSO4 + Cl; + H,O

5x| 2FeCl;— Fe,™ + 3Cl, + 6e

6x Mn*" + 5e — Mn*
Dién hé sd vao chat oxi hoa va chat khir ta duoc:

10FeCl, + 6KMnO4 + KHSOs— 5Fe3(SO.); + KSO4 + 6MNnSO,4 + 15ClI; +

H,O
Dit hé s6 cuia KHSO, 12 a = hé s6 ctia KoSO, 12 (3 + a/2).
Ap dung dinh luat bao toan S ta dugc a= 15+ (3 +a/2) + 6 = a =48
10FeCl, + 6KMnO4 + 48KHSO,— 5Fey(S04); + 27K;SO4 + 6MnSO4+15Cl,
+24H,0

0,5

(NH2)2S:06+K2Cr207+H;S04—S+(NH1):S04+K2S04+ Cra(SO4)s+ H20
3x S30e? + 2H,0 S + 25042 +4 H*+ 2¢
1xCr,07 +14 H* + 62 —2Cr3* + 7TH,0

3 530> + Cr,0% + 2H*— 3S + 6 S0,2 + 2Cr¥* + H,0
Hoan thanh: (NH,)2S306+K,Cro07+H;S04—3S+3(NH),S0.+K,SO04+
Cro(SO4)s+ Hz0

0,5

I+ BrOy + H'— I3 + Br + H0
3ﬂ 31 —  ly+2e
1x! BrOz +6H* + 6e— Br  + 3H,0

9" + BrOy + 6H'— 3l + Br + 3H;0

0,5




2,0 @)

Goc lién két tang dan theo thir tu sau: H,0, NH3, CH,

Giai thich: do trong 3 phan tir H,O, NHs, CHa, nguyén tr trung tim déu lai
hoa sp?, phan tir CH, c6 céu tao tir dién déu, goc HCH = 109°28/, con trong
phan tr H,O va NH3 goc bi ép lai nho hon 109°28' do sy ddy nhau giira 2
cap may electron khong lién két 16n nhat, sau d6 dén su ddy nhau giira may
electron khong lién két voi may electron lién két, cudi cung su ddy nhau
gilta 2 may electron lién két 1a yéu nhat. Trong H,0, O con 2 cip electron
chua tham gia lién két con trong NHs, N ¢6 1 cip electron chua lién két nén
goc lién két ciia HoO nho hon ctia NHs. (Hodc c6 thé giai thich do kha ning
lai hod sp® ting dan tir O dén C do sy chénh 1éch phan muc ning luong 2s

va 2p nho dan)

0,5

1,5

Cau X: 2,00 diém.

Phan

tur

Cong thirc Lewis | Dang hinh hoc Dang hinh hoc

H20>

H: 0 . 0 ‘H H\ Do trén moi nguyén tir O van con 2
AN cip e khong tham gia lién két nén

phan tir c6 cau truc gap khic

0,5

CO;

0=C=0 Xung quanh C c6 4 cdp electron
dung chung vé61 2 nguyén tor O, C
c6 lai hod sp, 2 nguyén tir O lién két
voi C qua 2 obitan nay. Phan tr c6

dang thang.

0,5

NO,*

e . [O=N=0]" Ion nay dong electron véi CO, nén
LO t: Nz OW *

cling ¢ dang thang.

0,5




NO;

V4

Xung quanh N c6 3 nhém quy udc
[g0m 1 cip don+ 1 lién két d6i + 1
electron ddc than] nén N c6 lai hoa
sp2 Hai nguyén tir O lién két v6i 2
trong s 3 obitan lai hoa nén phan tir
c6 ciu tao dang chit V (hay gdp
khiic). Goc ONO < 120° vi sy day

cua electron doc than

0,5




