BAI TOAN TiNH SO HAT TRONG NGUYEN TU

L. Li THUYET VA PHUONG PHAP GIAI
- S6 hat mang dién tich dwong 1a proton ki hiéu 1a p (+).
- S6 hat mang dién tich 4m 1a electron, ki hiéu 1a e (-).
- S hat khong mang dién 1a notron, ki hiéu la n(khong mang dién tich).
- Tong s hat trong 1 nguyéntr=p+e+n (vip=e)
= Tong s6 hat trong 1 nguyén tir=2p +n
-S6 khdi A=p +n.
- Véi cac nguyén tir 6 p < 82 thi ludn ludn ton tai p <n =<1,5p
hodic 3p <tong s6 hat (X) <3,5p.
IL. Vi DU MINH HOA.

1. Tong s6 hat p, e, n trong nguyén tir X 13 28, trong d6 sd hat khong mang dién chiém xap xi
35,7%. Tinh s6 hat mdi loai va cho biét tén nguyén tir X.

2. Téng s6 hat p, €, ntrong nguyén tir Y 1a 49, trong do s6 hat mang dién chiém Xép xi 65,3%. Tinh
s6 hat mdi loai va cho biét tén nguyén tir Y.

Loi giai:

) n =28 35,7 =10

1. S6 hat khong mang dién la: 100
7 ’ b= _28-10 —9

Tongsohat: p+e+n=28 (map=e) = 2p+10=28 = 2
Vay X la nguyén tu Flo (F).

) p+e=4965’3 =32 p =e :2 =16
2. S6 hat mang dién la: 100 (map=e) = 2
Téngsbhat:p+e+n=49 = 32+n=49 =n=49-32=17
Vay Y la nguyén tir chlorine (CI).

I11. BAI TAP VAN DUNG
Bai 1.

1. Nguyén tir X c6 téng s6 hat 1a 13, s6 hat khong mang dién bang 62,5% s6 hat mang dién. Tinh
s6 hat mdi loai, x4c dinh tén cua X.

2. Nguyén tir ciia nguyén t6 R c6 tong cac loai hat 1a 34. S6 hat mang dién nhiéu gap 1,833 1an s6
hat khong mang dién. Tinh s6 hat mdi loai, x4c dinh tén cua R.

3. Mot nguyén tir X ¢co téng s6 hat 1a 46, s6 hat khong mang dién b?mg 8/15 sb hat mang dién. Xac
dinh nguyén tur X.

Loi giai:
1. Cach1: Taco: pte+n=13 (vip=e) =22p+n=13=>n=13-2p (1)
n 625
2 100
Mat khac: <P

13-2p 62,5
Thay (1) vao ) taduge: 2P 100 o4 n=13_24=5
Cach 2: Phuong phap tong ti
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n=62,5————=5
62,5+100

S6 hat khong mang dién la:

. . p
Tongsohat:p+e+n=13 (map=e) = 2p+5=13 = 2
Vay X la nguyén tur berium (Be)
2.Cach1: Taco: pte+n=34 (vip=e) =2p+n=34=>n=34-2p (1)

Thay (1) vio (2) ta duge: 2P =L83334-2p) o el n=34-211=12
Cich 2: Phuong phap tong ti
34 22

=22 p =e¢

p+e =1,833. =
1,833 +1

S6 hat mang dién la:
Tongsdhat: p+e+n=34 (map=e) = 22+n=34 >n=34-22=12

Vay R 1a nguyén tir Sodium (Na)

3. Cach1: Tacoé: p+te+n=46 (vip=e) =22p+n=46=>n=46-2p (1)

1
(map=e)= 2

o _8 2)

Mit khac: 2P 13
46-2p _8

Thay (1) vao ) taduge: 2P 15 Sp=e=15 n=46-2.15=16
Cach 2: Phuong phap tong ti

, n =§. 46 =16
S6 hat khong mang dién 1a: 8+15

:46- 16 —15

Téngsdhat:p+e+n=46 (map=c)= 2p+16=46 =
Vay X la nguyén tir photpho (P)

Bai 2. Nguyén tir X c6 tong céc hat 14 52 trong d6 s6 hat mang dién nhiéu hon s6 hat khong mang dién la
16 hat.

a. Hiy xac dinh s p, s6 n va s e trong nguyén tir X.

b. V& so dd nguyén tir X.

c. Hay viét tén, ki hiéu hoa hoc ctia nguyén t6 X.

Loi giai:
Cach1: Taco:p+e+n=52 =22p+n=52(vip=e) (1)
Vi s6 hat mang di¢n nhiéu hon sb hat khong mang dién 1a 16 hat
2p—n =16 (2)

{2]? +n =52 {p =17
Tir (1) va (2) ta ¢6 hé phuong trinh (2P~ #716 = [n=18
Ciach 2: Phuong phap téng — hiéu
Séhatmangdiénlé:p+e=(52+ 16):2=34 (map=e)=>p=e=17
S6 hat khong mang dién: n= (52 -16) : 2 =18
a. Vay X c6 17 electron, 17 proton va 18 notron.




b. So d6 nguyén tir X

c. Vip =17 nén X 1a nguyén t chlorine (Cl)

Bai 3.

1. Nguyén tir M c6 s6 notron nhiéu hon s6 prton 14 1 va s6 hat mang dién nhiéu hon s hat khong mang
dién la 10. Hay xac dinh nguyén tt M

2. Nguyén tir R c6 tong s6 hat proton va notron 1a 34, hiéu sé hat notron va proton 13 1. Xac dinh tén
nguyén to va viét ky hiéu nguyén tir diy du cua R.

3. Tong s6 hat co ban trong hai nguyén tir X 1a 104, biét trong nguyén tir X sb hat khong mang dién

nhiéu hon s6 hat mang dién trong hat nhan 1a 1. Tinh s6 p, n, e trong nguyén tir X.

Loi giai:
1. Ta co: n-p=1 (1)
Matkhac: pte—-n=10 (map=e)= 2p—n=10 (2)
T (1) va (2) = p=e=11; n=12. Vay M 1a nguyén t6 Na (Sodium)

2. Taco: pte+n=34 (map=e) = 2p + n =34 (1)
Matkhédc: n - p =1 (2)
Te(l)va(2)=p=e=11; n=12
Viy R 12 nguyén t6 Na (Sodium).
p+e+n :ﬁ =52
3. Tong s hat: 2 (map=e)= 2p+n=52 (1)
Mitkhac: n—-p=1 (2).Tu(l)va(2)=p=e=17;n=18
Vay X 1a nguyén tb chlorine (Cl).

Bai 4. Nguyén tir X c6 tong cac hat 1 13. Tinh s6 hat mdi loai va cho biét tén nguyén t6 X.

Loi giai:
Cach 1: Ap dung biéu thirc p=n=L5p

p+e+n =13+ 2p+n=13(volp, n, e lasoaguyea doong)
- Voélp =n— (coi p =nfedhay vae bied thoa tred)

— 2p+p=l3— pgl—; =43

-VoulsSp=n— 2p+15p=13—p 13—135 =37
— 3,7=p =4,3(volp, n, elagoaguyed doong) — p=4 =e

— 2p+n=13— n=13- 24 =5
Ciach 1: Ap dung biéu thirc 3p <téng s6 hat (X) <3,5p
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=3p=13 =3,5p
= 3714 =p =433 = p=e=4
Mait khac:p+e+n=13 = 4+4+n=13 =n=>5.Vay X la Beri (Be)

Bai 5. Mot nguyén tir Y ¢6 téng s hat 1a 58 va s khdi nho hon 40. Tinh s6 hat mdi loai va cho biét tén

nguyén td Y.

Ap dung biéu thirc p=n=L5p
p+e+n =58+« 2p+n =58 (voup, n, e lamsoaguyea doong)
- Vélp =n— (coi p =nfiedhay vao bied thoa tred)

— 2p+p=58—p ﬂ% =193

-Voul5p=n— 2p+15p=58—p ::3—5:; =16,5

¥

— 16,5 =p=19,3voup, n, e lasoanguyed dodng) — p=17, 18, 19

Lap bang bién luan:

p 17 18 19

e 17 18 19

n 24 22 20

KENT=p+n<40 41 40 39
Két luan Loai Loai Nhan

Vay Y 1a nguyén t6 K (Potassium) (kali) ¢ 19p, 19¢ va 20n.

Bai 6: Xac dinh nguyén tir X c6 tong sd proton, no tron, electron trong nguyén tir 1a 34.

Loi giai:
Téng sb hat proton, no tron, electron trong nguyén tir X 1a:
n
p+n+e=34hay2p+n=34 © n=34-2p (1). Mitkhiactaco: 1 < P <1,5(2). Thay (1) vao (2) ta
34-p
duoc1< P <1,5(*%) Gidi (*) tadugc 9,7<p<11,3
- Véip =10 (loai)
- V6ip = 11 (nghiém) suy ra X la Na.

Bai 7: Nguyén tir nguyén t6 X (<Y tong s6 hat e, p, n bang 21, s hat mang dién gap hai 1an sb hat
khong mang dién. Tinh s e, s p, s6 n trong mot nguyén tir X ? Cho biét tén va ki hiéu ctia X.

Loi giai:
Theodébai:2p+n=21 (1)
Mat khac : 2p=2nhay p=n (2)
Tu (1), (2) suyrap=n=e="7. Nguyén tu X 1a nito (N)
Bai 8: Nguyén tr Y c6 téng s6 hat e, s6 P, s6 n 1a 34 hat, trong do sb hat mang dién nhiéu hon sb hat
khong mang dién 1a 10 hat.
a) Tinh s6 p, n, e cia nguyén tir Y va ki hiéu hoa hoc cuia nguyén tir Y.
b) Tinh khéi lvong theo gam ctia 5 nguyén tir nguyén t6 Y. Gia thiét 1 dvC c6 khdi luong bang
1,67.10* gam.




Loi giai:

a) Theo d¢ bai ta c6 : 2p +n =34 (1)

Mat khac: 2p—n=10 (2)

Tir (1), (2) tacop=11,n=12. Suy ra NTK(Y) = 11 + 12 = 23 hay Y 14 Na.

b) Khéi luwgng tinh theo gam cta 5 nguyén tir Na 13: 23.5.1,67.10%* = 1,9205.10% (gam)

Bai 9: Tong sb hat co ban trong mot nguyén tir X 1a 40, s6 hat mang dién nhiéu hon s hat khong mang
dién l1a 12. Tim s0 hat tirng loai hat c¢6 trong X va tén nguyén to X.

Loi giai:
Goip,n, e lan Iuot la sb proton, sb notron, s6 electron trong nguyén tu X.
2p +n =40 {p =13
=

Theo dé ta co: {2P' n =12 n =14

Vay s6 p=sb e = 13; s6 n = 14. X 1a nguyén t6 nhom (Al).

Bai 10: Nguyén tir Z c6 tong sb hat biang 58 va c6 nguyén tir khdi < 40. Hoi Z thudc nguyén t6 hoa hoc
nao?

Loi giai:
Vi tong sb hat bang 58 nénp +n+e=>58 hay 2p+n=58 = n=58—2p (1)
Mit khac ta lai co: p =n =1,5p (2)
Tu(l)va2) @ p =58-2p =1,5phay 16,5 =p=193map € N.
Bién luan:

p 17 18 19
n 24 22 20
NTK 41 (Loai) 44 (Loai) 39 (Thoa man)

Viay Z thudc nguyén t6 kali (K)

Bai 11: Nguyén tr Y c6 tong so hat e, s6 p, s6 n 1a 40 hat. Biét trong nguyén tr'Y co s6 hat khong
mang dién bang 7/13 sd hat mang dién. Hay xac dinh Y thudc nguyén té hoa hoc nao ?

Loi giai:
Vi nguyén tir Y c6 tong s hat 14 40 hat nén: p + n + e = 40 hay 2p + n =40 (1)
2p _ 13
Mit khac: 7 7 e 2pT=nl13e 14p-13n 0(2)
Tir (1) va (2) ta duge p = 13 nén Y thudc nguyén té nhom (Al)
DS :p=13,n=14, NTK(Y) =13 + 14 =27(dvC). Vay Y la Al

Bai 12: Mot hop chat A ¢ phan tir gdm 2 nguyén tu X va 1 nguyén tir Y. Biét tong s proton trong
phan tir 13 30. S proton cta nguyen tor X hon so proton cua nguyén tir Y 1a 3 hat.

a) Xac dinh X, Y thudc nguyén t6 hoa hoc nao ? Viét CTHH cua hop chat A.
b) Tinh khéi lugng theo gam cua 5 phan tir X,Y, gia thiét 1 dvC c¢6 khéi lugng 14 1,67.10%* gam.

Loi giai:
a) Vi hop chit A c¢6 2 nguyén tir X va 1 nguyén tr Y nén CTHH ctia A: X,Y
Goi px, py lan luot 13 sb hat proton ctia nguyén tir X va nguyén tir Y. Vi tong s6 proton trong A 1 30
nén: 2px + py =30 (1)
Mait khac: px—pvy=3 (2)
Giai phuong trinh (1) va (2) dugc: px = 11; py = 8. Tra bang X thudc nguyén t6 Na, Y thudc nguyén tb
O. CTHH cua hgp chat A 1a: Na,O
b) PTK(Na,0) =2.23 + 16 = 62 (dv(C)
Khéi lwong theo gam cta 5 phan tr Na,O 1a: 5.62.1,67.102* = 5,177.10" (gam)



Bai 13: Hai nguyén tr A va B ¢6 tong sb hat proton, notron, electron 1a 78, trong d6 sb hat mang dién
nhiéu hon so hat khong mang dién 1a 26. S hat mang dién ciia nguyén tir A nhiéu hon s6 hat mang di¢n
cua nguyén tir B 1a 28. Hay x4c dinh hai nguyén to A va B.

Loi giai:
Goi pa, ps 1an luot 14 s6 proton cua A, B
na, 0 1an luot 14 s6 notron cua A, B.
2p +pp)+p,+py =78
2(pA +p3)' (pA +p3) =26

Theo d& bai ta co: 2p, - 2py =28

Gidi ra ta dugc: pa = 20; ps = 6. Nén: A la canxi (Ca), B 1a cacbon (C).

Bai 14: Phan tir hop chat A ¢6 dang M.X biét tong s6 proton trong phan tir 1a 46 hat. Hat nhan nguyén
tr M c6 s6 hat khong mang dién nhiéu hon s6 hat mang dién 1a 1 hat, hat nhan nguyén tir Y ¢6 s6 hat
mang dién bang s6 hat khong mang dién. Biét trong A c6 nguyén t6 M chiém 82,98% theo khdi luong.
Tim cong thirc hoa hoc ctia hop chat A.

Loi giai:
Cach 1: Phuong phap chuyén khdi luong thanh s hat.
Goip,p’ lan luot 1a sb proton cua mbi nguyén tr M, X.
Z NTKM)=p+p+1=2p+1
NTK(Y)=p’+p’=2p’
Taco:2p+p’=46(1)

2Cp*D) 82,98 39 | 1900,- 4149p' =- 851

Mitkhac: 2P 17,02 B )
Giai phuong trinh (1,2) = p =19 hay NTK(M) =19.2 +1 =39 (K); p’=8
NTK(X)=2.8=16 (0)
Cong thure héa hoc cua (A): KO
Céch 2: Phuong phap chuyén s hat thanh khéi lugng
Téng s6 hat notron trong A: N =46 + 2.1 + 1.0 = 48 hat

= PTK(A) = 46 + 48 = 94 dvC

2M 82,98

Xét phan tod M,Y: 94 100

= 239+ X =94 nén X =16(0)
Vay CTHH cua (A): K,O

= M =39(K)

Bai 15: Phan tir hop chat A gdbm 2 nguyén tir X va x nguyén tu Y (trong do x la sO nguyén, I<x =<3 ).
Biét tong sb hat p, e, n trong phén tir bang 152 hat, trong d6 s6 hat mang dién nhiéu hon s hat khong
mang dién 13 48 hat. Trong A nguyén t6 X chiém 52,94 % theo khdi lwong. Tim CTHH cta hop chat A.
Biét Y 1a nguyén t6 phi kim.

Loi giai:
Vi A gdm 2 nguyén tr X va x nguyén tir Y nén CTHH cta A: X,Y,
Goi tong s6 proton, no tron trong A 1an lugt 1a P, N.
2P+ N =152

Theo dé bai ta co: { 2P- N =48 gidirataco P=50; N =52.
TK(X.Y,) = P+ N =50 + 52 = 102 (dvC)



2NTKX) ) 5794

Vi trong A nguyén t& X chiém 52,94 % theo khéi lugng nén
i
= Mx=27 d&vC (Al). T d6 ta c6: 54 + xMy =102 = My= * (1)
V6i 1 =X =3 Tud6 voi x =3 ; My= 16 thoa man. Y 1a nguyén té oxi (O).
CTHH cua A 1a: Al,Os

Bai 16: Hop chat A dugc tao boi hai nguyén td M, R ¢6 cong thitc MR, trong d6 R chiém 6,667% khéi
luorng _Trong hat nhén nguyén tir M ¢6 n=p +4, con hat nhan nguyén tr R c6 n’=p’ (trong d6 n, p, n’,
p’ 14 s6 notron va s proton twong ng cia M va R). Biét rang tong s hat proton trong phan tir A bang
84 va a + b =4. Tim cong thirc phan tu cta A.

Loi giai:
- V6i nguyén tir M: Theo d& bai co n=p + 4 nén:
NTKM)=p+n=p+(p+4)=2p+4.
- Véinguyén tr R ¢6 n’ =p’ nén NTK(R) = 2p’.
a.NTK(M) 100- 6,667 _ 84+2a  84+2a

Theo d& bai ta cé: %mg = 6,667% hay P-NTK(R) 6,667 pay P 15.(4-a) 60-15a ()
Mit khac: tong s6 proton trong phén tir bang 84 nén: ap + bp’ = 84 (2)
. 84+2a  84+2a
Tir (1), (2) ta co: 15bp’ =84 +2anén  15(4-2a) 60-15a x
Bi¢n luan: Tur (*) suy ra a <4, nén véi a =3, p’ = 6 théa man.
Tir d6 tinh duoc b =1; p =26. Vay M la sit (Fe); R 13 cacbon (C). Cong thirc ctia A: FesC.

|

Bai 17: Khi A c6 cong thirc hoa hoc XY, 1a mot trong nhing chat khi gdy ra hién tuong mua axit.
Trong 1 phén tr XY, co tong s6 hat 14 69, tong so hat mang dién nhiéu hon s6 hat khong mang dién 1a
23. S6 hat mang dién trong nguyén tir X it hon s6 hat mang dién trong nguyén tir Y 14 2. Xac dinh cong
thirc hoa hoc cua A.

Loi giai:
Goi sb hat mdi loai trong nguyén tor X lan luot 1a Px, Nx,ex; trong nguyén to Y lan luot 1a Py, Ny, €y.
Ta co: (2px + nx) + 2.(2py + ny) =69 (1)
(2px t4py) —nx—2ny =23  (2)
2px - 2px =-2 (3)
T (1),(2),3)tacopx=T;py=28
Vay X1aNvaY la O = CTHH cia A 1la NO,

Bai 18: Mot hop chat co cong thirc MA, (trong d6 M chiém 46,667% vé khoi luong). M 1a kim loai, A
1a phi kim ¢ chu ky 3 (13 <s6 proton nguyén tir A < 18). Trong hat nhén ctia M ¢6 s6 notron nhiéu hon
5O proton la 4, trong hat nhan cua A ¢6 s6 notron bang s6 proton. Tong sb proton trong MA, 14 58. Xac
dinh sb proton, s6 notron, tén nguyén t6 M, A va cong thic hoa hoc cia MA,.

Loi giai:
- Goi p, n 1an luot 14 s6 proton va notron ciia M. V&in =p + 4 nén:
NTKM)=p+n=p+(p+4)=2p+4
- Goi p’, n’ 14 s proton cia A véin’ =p’ tir d6 ta co:
NTK(A)=p’+n’=p’+p’ =2p’.
Theo d& bai: M chiém 46,667% vé khéi lugng nén ta co:

2p*+4 _ 46,67 g95-, 9 1,75p"x =- 4
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Mit khac tong s proton trong MA, 12 58 nén: p + p’.x = 58 (2)
Tu (1), (2) dugc: p=26; p’x = 32.
Vay pu = 26; ny = 26 + 4 = 30. Nguyén t6 M 1a sit (Fe)

2 2
Tacop’= X . ViAlaphikim & chuky 3 nén 13<p’<18 hay 13< X <18
hay 1,78<x<2,46 nén x =2; p’=n’= 16.

Vay A 1a nguyén t6 luu huynh (S), cong thirc hoa hoc ciia hop chit: FeS,

Bai 19: Hop chit A c6 cong thirc R,X, trong d6 R chiém 74,19% vé khéi luong. Trong hat nhan cua
nguyén tir R c¢6 s6 hat khong mang dién nhiéu hon s6 hat mang dién 1a 1 hat. Trong hat nhan nguyén tir
X ¢6 sb hat mang dién bang s hat khong mang dién. Téng s proton trong phén tir R,X 14 30. Tim cong
thirc phan tir cia RoX.

Loi giai:
Vi A c¢o6 cong thirc R,X, trong d6 R chiém 74,19% vé khbéi luong nén ta co:
2.NTK (R).100 ~7419
2NTK (R) + NTK (X) (1)

ng—pr=1= ng=pr+1(2)

px = 1nx 3)

2pr + px =30 = px=30-2pr (4)

MaNTK=p-+n (5)

Thé (2), (3), (4), (5) vao (1) taco

—Pr e —0,7419

Pr¥tng+py
2p, +1

=0,7419
2p, +1+30-2p,

=0,7419
= pr = 11= NTK(R) = pr + ng = 11+ (11 +1) = 23 (Na)

Thé pr vao (4) = px = 8 = Mx = 8+ 8 = 16 (Oxi)
Vay CTHH cua A 1a Na,O.

2p, +1
< 31

Bai 20 : Mot hop chét B ¢6 cong thirc ‘dang MbX ¢6 tong s6 cac hat co ban (p, n, e) trong phan tir 1a 140,
s6 hat mang dién trong phan tir nhiéu hon sé hat khéng mang dién 1a 44, nguyén tir M nhiéu hon
nguyén tir X 11 proton. Xéc dinh cong thirc phan tir B.

Loi gidi:
Goi pu, px 1an lugt 14 s6 proton trong hat nhan nguyén tir ciia M va X.
nw, nx 1an luot 14 sé notron trong cac nguyén tr M va X
Taco: 2(2pm + px) + 2nm + nx = 140 (1)
Vi s6 hat mang dién trong phan tir nhiéu hon s6 hat khong mang dién 44 nén (1)
2(2pm +px) + [2(2pm + px) —44)] = 140 < 2pu + px =46 (2)
Mat khac: py—px =11 (3)
T (2) va (3) = pu =19 (K); px =8 (0)
Viy cong thirc can tim 1a K,0.

Bai 21: Hop chat Y ¢ cong thire MX; trong do M chiém 46, 67% vé khoi luong. Trong hat nhan M co6
s6 no tron nhiéu hon s proton 13 4 hat. Trong hat nhan X s6 no tron bang sb proton. Toéng sd proton
trong MX, 1a 58. Xac dinh cong thirc phéan tir cia MXo.

Loi giai:
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Goi pwm, N, €um VA Px, Nx, v 12 ) proton, notron, electron lan luot cua nguyén to M va X. Ta c6 pu = ewm; p
X = ex.
Trong phan tir MX, c6 M chiém 46,67% vé khéi lugng nén:

Py * Dy =0,4667
Pm 0y +2(px +10y) (1)
Mat khac: nn=pu +4 (2)

nx=px (3)

Trong phan tir MX; cé téng sO proton béng 58 nén:
pwm +2px =58 (4)
Két hop (1), (2), (3), §4) ta tim ra pm =26 = Z (M 1a Fe), ny = 30. px =nx =16 (X 14 S). Cong thtrc phan tu
cua A la FeS, (pirit sat).

Bai 22. Cho hop chat MXG. Trong phén tir MX; c6 tong s6 hat proton, notron, electron 1a 140 hat, trong
do6 s6 hat mang dién nhiéu hon s6 hat khong mang dién 1a 44 hat. S6 proton trong nguyén tu X nhiéu
hon s6 proton trong nguyén tir M 1a 5. Xac dinh cong thirc hoa hoc ciia hgp chat MX,.

Loi giai:
Goi py; 1y 12 86 proton va notron ctia X, py; ny 13 86 proton va sé notron cta Y.
Theo bai ra ta c6 cac phuong trinh:
(2px + ny) + 2(2py + ny) = 140 (1)
(2ps +4py) - (0 +2n,) = 44 (2)
4py, —2px =44 (3)
Gidi (1), (2), (3) rata dugce px= 12 (Mg); py =17 (Cl)
Vay CTPT cua A la MgCl,.
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