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5,0 diéem

Cau 1: Nguyén td A ¢ 4 loai ddng vi c6 cac dic diém sau:

Tong s6 khdi cua 4 loai dong vi 13 825. Tong sd notron ddng vi Az va A4 16n hon sé notron
d6ng vi A1 1a 121 hat. Hiéu s6 khoi ctia dong vi A2 va A4 nhé hon hiéu s6 khéi ctia dong vi A1
va As 1 5 don vi. Tong sb hat ciia dong vi A1 va A4 10n hon tong sb hat khong mang dién cua
dong vi A2 va Asla 333. S6 khdi ciia dong vi A4 bang 33,5% tong sé khi ctia ba dong vi kia.
Xéc dinh s khdi cua 4 dé)ng vi va sb dién tich hat nhan cta nguyén td A

S6 dién tich hat nhan ctia nguyén tir nguyén to A 13
82

Tém tat cach giai Két qua Pi¢m

Goi ky hiéu sb proton, s6 notron trong cac dong Vi A,
Az, Az lan luot 1a Z, N1, N2, N3 ( Z, N1, N2, N3 la cac so
nguyén duong)
Theo diéu kién bai todn ta c6 cac phuong trinh sau:
47 + N1+ N2 + N3 + N4 =825.
N3+ Nas-Np =121 0,5
Ni-Nz-(N2-Ng)=5. 0,5
4Z + N1+ Ng - (N2 + N3) = 333 05
100(Z + Na) = 33,5(3Z + N1 + N2 + N3) . 8g
Giai hé phuong trinh ta duoc 10
Z=82 '
N3’= 1?2 ;;N4?125; N1 =126 vaN; =124 . A1=208 : A,=206 - 1,0
Céc s6 khoi la: As=204 : As= 207

A1=208 ; A2=206 ; A3=204 ; As= 207 7 =82 ’ 0,5

2 O r
Cau 2: Nguyén tir nhom la mot hinh cau c¢6 ban kinh nguyén tir 1,43 A va c6 khoi lugng

nguyén tir 1a 27u.
a) Tinh khoi lugng riéng cua nguyén tr nhdm

b) Trong thuc té thé tich that chiém boi cac nguyén tir chi bang 74% cua tinh thé, con lai 1a

khe trng. Tinh khéi lugng riéng ding cua Al.

Tém tit cach giai

Két qua

Piem

a) 1u =1,66.10%* gam

Khéi luwong nguyén tir Al 1a 27u

Khéi lwong tuyét dbi cia 1 nguyén tir Al tinh ra gam:
Mnguyen ta Al = 27 X 1,66.1024 = 44,82.10°%* gam

Thé tich caa nguyén tir Al

Vnguyén tir Al = gﬂ.r3= %.3,14.(1,43.108)3

Vnguyén tir Al =12,243.10'24cm3

1,0

1,0
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Khoi luong riéng caa Al
m _ 4482107
DrguyéntrAl = — = —————— = 3,66 /Cm3
ATy T 12243107 (gfem’)
b) Thuc té tl}é tich nguyén tir chi chiém 74% thé tich tinh
theé. Vay khoi lugng riéng thyc t€ cia nhom la:

366x74 _ 5 708 (g/em?)
100

Dthuc té cua Al =

Dnguyén to Al :3,66 g/Cm3

Dthuc té cua Al = 2,708
(g/cm?®)

2,0

1,0

Cau 3: Hoa tan hét 11,2 gam hop kim Cu- Ag trong dung dich H2SO4 dic, nong thu dugc khi
A va dung dich B. Cho A tac dung véi nude clo du, dung dich thu dugc lai cho tac dung vdi
BaCl, du thu dugc 18,64 gam két tua. Tinh % khoi lugng moi kim loai trong hop kim ban

dau.
Tém tit cach giai Két qua Pi¢m
Vi Cu, Ag tan trong H2SO4 déc, nong nén khi A la SO2
Goi X, y 1a s6 mol caa Cu, Ag trong hop kim
2Ag + 2 H;SOs — AQ2SO4 + SO, + 2H20 0,5
mol X 2X 0,5x
Cu +2H,SO;s — CuSO4 + SO, + 2H20
mol vy 2y y 0,5
Khi A: SO
SO; +Cl; + 2H,0 — 2HCI + H2SOq4
mol 0,5x +y 0,5x +y 0,5
H.SOs + BaCl, — BaSOs + 2HCI
mol 05x +y 0,5x +y 0,5
Theo d¢ bai ta cd hé phuong trinh
108x + 64y =11,2 0,5
{0,5x +y=008 05
Giai hé phuong trinh ta dugoc x =0,08; y =0,04 1.0
Mag = 8,64 gam => %Ag = 77,14% %Ag = 77,14%
Mcu = 2,56 gam => %Cu = 22,86% %Cu = 22,86% 1,0

Cau 4: Ti 1& nguyén tir khdi ctia 3 kim loai X, Y, Z 14 3:5:7. Ti 1 s6 mol trong hdn hop cua
ching 1a 4:2:1. Khi cho 1,16 gam hdn hop 3 kim loai nay tac dung hét véi dung dich HCI (
lay du ) thdy c6 0,784 lit Hz ( do & dktc) bay ra. Cho biét 3 kim loai trong phan tng hoa hoc
ching déu thé hién hoa trj 1l. Xac dinh X, Y, Z. Biét rang 3 kim loai déu dung trude hidro

trong day hoat dong hoa hoc.

Viét ptpu ciia kim loai véi dung dich HCI

Tém tit cich giai Két qua Piém

GoiX,Y,Z }é nguyén tI:,I‘ khoi cua 3 kim loai X, Y, Z
Goix, y,z lan lugt lasomolcuaX,Y,Z
Theodébaitacd: X:Y:Z2=3:5:7

_9y. ,_ 1
Y = EX ;L= EX 05
Vax:y:z=4:2:1
X=4z,y=2z 0,5

217




M + 2HCI —MCI, + H;
X +y+2z=0,035
4z + 2z + z = 0,035
z=0,005 =>x=0,02 ;y=0,01
Ma: Xx + Yy+Zz=1,16

X.0,02 + gx 0,01 + %x. 0,005 = 1,16
=>X =24
=>Y = 40; Z =56

Vay kim loai X laMg; YlaCa; ZlaFe

z=0,005 =>x=0,02 ;
y=0,01

X =24

=>Y = 40;Z =56
XlaMg;YlaCa;Zla
Fe

0,5
1,0

0,5
1,0

0,5
0,5

Cau 5: Nung FeS; trong khong khi, két thuc phan tmg thu dugc mot hdn hop khi co thanh
phan: 7% SOz; 10% O2; 83% N2 theo s6 mol. Pun hdn hop khi trong binh kin (c6 xtc tac) &

800K, xay ra phan ung:
2502 + O —— 2S0s Kp= 1,21.10°.

a) Tinh d6 chuyén hoé (% s6 mol) SO2 thanh SO3 & 800K, biét ap suat trong binh luc nay 1a 1

atm, s6 mol hdn hop khi ban dau (khi chua dun nong) 1a 100 mol.

b) Néu tang ap suét 1én 2 lan, tinh d6 chuyén hod SO2 thanh SO3, nhan xét vé sy chuyén

dich can bang.

Tém tit cach giai Két qua Pi¢m

a) Canbang: 2SO0, + 0 —— 2S0s
Ban déu:_ 7 10 0 (mol)
lac can bang: (7-x) (10 - 0,5x) X (x:s0 mol SO2
da phan ung). 05
Tong s0 mol cac khi ltc can bang: 100 - 0,5x (mol) :
Ap suét riéng cua cac khi:

_ P : _ P :
P, = (7-X). —————: P = (10 - 0,5%). ———;

0.~ (1) Jg0-08x + 07 » 100~ 05x 05

— P

Peg. = X. —+
S0s 100—0,5x
P 2
Kp = (so;) _ x?(100- 0,5x) 1_121 10° 10
(Pso,)"-Po, (7- x)2.(10- 0,5x) P
doK>> o> x=7— Tacé:LS'S=1,21.lo5 0,5
(7 -x)=.6,5

Giai duoc x = 6,9225. i X = 6,9225. 0,5
Vay d6 chuyén hoa SO, — S0 22222100% g9 890, | D chuyén hoa SO, — | 05

, , ‘ ! SO3 12 98,89%.
b) Néu ap suat tang 2 lan p= 2 atm tuong ty co:

= 0,0548 — x' =6,9452. X' = 6.9452 1,0
— d6 chuyén hoa SO, — SOs: (6,9452 . 100)/7 = 99,21% . R
Két qua phu hgp nguyén ly Losatolie: ting 4p suat phan Do cl}uyen héa 802 - | o5
ting chuyén theo chiéu vé phia c6 s6 phan tir khi it hon. SOs1a 99,21%

Két qua phu hop
nguyén ly Losatolie
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CAu 6: Cho 10,62 gam hdn hop gdm Fe, Zn vao 800 ml dung dich hdn hop X gdm NaNOsz
0,45M va H2SO4 0,9M. Bun néng cho phan ting xay ra hoan toan thu dugc dung dich Y va 3,584
lit khi NO (san pham khir duy nhét, do & dktc). Dung dich Y hoa tan tdi da m; gam bot Cu va thu

duocV lit khi NO (dktc, san pham khir duy nhét caa NOg).
1. Tinh % khdi lwong timg kim loai trong hdn hop ban dau.
2. Tinh gia tri my va V.

3. Cho mz gam Zn vao dung dich Y (tao khi NO 14 san pham kht duy nhit cia NOg’), sau

phan tmg thu dwoc 3,36 gam chét ran. Tinh gia tri ma.

CACH GIAI

Két qua

Piém

1. S6 mol NaNO3z = 0,36 mol -> s6 mol NO3” = 0,36 mol
56 mol H2SO4 = 0,72 mol => s6 mol H* = 1,44 mol
Ta c6 cac ban phan ung:
NOs +4H" +3¢ — NO + 2H20
mol 0,16 «0,64 — 0,48 — 0,16
=>H* va NOjs du, kim loai phan mg hét.
Fe —Fe** +3e (1)
Zn — Zn* +2e 2)
Goi so mol Fe 1a x mol, sd mol Zn 1a y mol
Theo khdi lwong hdn hop ban dau ta c6
56 x + 65y =10,62 (I)
Theo dinh luat bao toan electron ta co
3x +2y=0,16.3 (1
Giai hé phuong trinh (1), (II) ta c6: x = 0,12 va y = 0,06 mol
mre =0,12.56 = 6,72 g => % mre = 63,28%
% mz, =100% - 63,28 % = 36,72 %
2. Dung dich Y ¢6 0,2 mol NOs’; 0,8 mol H*; 0,12 mol Fe*";
0,06 mol Zn?*, khi thém bot Cu vao dung dich Y:
3Cu +8H" +2NOs — 3Cu?* + 2NO +4 H.0 (3)
03 <08 «—02 — 0,2 (mol)
2Fe*" + Cu — 2Fe?* +Cu? 4
0,12 — 0,06 q ,
Tur phan tng (3), (4) c6 tong s6 mol Cu = 0,36 mol
my = 0,36.64 = 23,04 gam
Vo = 4,48 lit
3. Thém m2 gam Zn vao dung dich Y ¢6 0,2 mol NO3z7; 0,8
mol H*; 0,12 mol Fe3*; 0,06 mol Zn?*:
Do khdi luong Fe®* = 0,12.56 = 6,72 gam > khdi luong chit
ran bang 3,36 gam. Nén trong 3,36 gam chit ran sau phan Gmg
chi ¢6 Fe, Zn hét
Nre = 3,36/56 = 0,06 mol

% mre = 63,28%
% Mzn = 36,72 %

my= 23,04 g
Vo =4,48 |

0,5

0,5

0,5

0,5
0,5

0,5

0,5
0,5

0,5
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3Zn +8H" +2NO3 — 3Zn** + 2NO +4 H,0

03« 0,8« 02 mol
Zn + 2Fe* — Zn?" + 2Fe?*

0,06 <012 — 0,12 mol
Zn + Fe** — Zn** +Fe

0,06 «— 0,06 «— 0,06 mol

Téng sé mol Zn di phan tmg bang 0,3 + 0,12 = 0,42 mol
=>mzn = 27,3 gam

Mzn = 27,3 g

0,5

Cau 7: Dt chay hoan toan hop chit hiru co A thu duoc hdn hop khi gdm CO,, hoi nudc va
N2 6 ty khéi hoi so voi He la 13,75. Cho hon hop khi do lan luot di qua ong 1 dung P20s va
ong 2 dung KOH ran thay ty 1é tang khéi luong cua ong 2 gap1,3968 1an so voi dng 1. S6 mol
02 can di d6t chay hoan toan A bang mot nira s6 mol CO2 va Hz0 tao thanh. Khdi luong
phan tir cia A nho hon khdi lwong phan tir cua anilin. Xac dinh cong thirc phan tir va viét

cong thirc cau tao cua A.

Tém tat cach giai Két qua Pi¢m

Goi cong thirc cua A la: CxHyOzNt
Phan ung dot chay:
CxHyOth+(x+%-%)Oz—)XCOz+%H20+%N2 05
Theo ddu bai tang khdi lwong ¢ dng 1, 2 ta co ty 1¢&:
ﬂ— 1,3968 05
9y '
:>§:g => y:3’5x

y 7 0,5
Mat khac theo luwong O ta co:

y z_1 y -
X+ 2 -=== X —>X=1z

4 2 2 ( ) 0,5
Theo dé bai M nan hop ki = 13,75.2 = 27,5 05
44x + 9y + 14t =975
x+0,5y +0,5t 0,5
=>t=0,5x 0,5
Nhuvay:x:y:z:t= x:3,5y:x:0,5% 0,5

=2:7:21

CTDG’ cua A la CoH702N ) 0,5
Do khoi lugng phan tir ctia A nho hon khoi lwgong phan tr | CTPT 1a: CoH70,N
cua anilin nén CTPT cua A la C2H;02N CTCT: CH3COONHq4 0,5
CTCT: CH3COONH4

Cau 8: Cho dung dich axit CH3COOH 0,1M; K; = 1,&.10'5.
Khi cho thém CH3COOH vao 1 lit dung dich axit trén d€ do dién li & gidm di mot nvra ( gia
su thé tich dung dich khong thay doi ). Tinh s6 mol CH3COOH can thém vao va pH cia dung

dich méi.
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Tém tit cach giai Két qua Piém

Tinh ¢ khi chua cho thém CH3COOH
CH3COOH + H,0 < CH3COO™ + H30*

Cm ban dau: 0,1 0 0 0,5
Cwmliccanbang 0,1 -0,1 0,lx 0,lx
(01.c)? 5
= > =18.10
T 01-01a 0.5
ViKaritnhonén g <<1=>1- ¢ =1
o= |Xa = 0013416 1,0
Goi C 1a ndng d6 dung dich CH3COOH dé « giam di
mot nira. Khi do6 do dién li o’ =6,708.10°3 0.5
a ’=1/ Ko - 6,708.10°
C 0,5
=>C=0,4M 1,0
Vay can phai thém 0,3 mol CHsCOOH vao 1 lit dung Phai thém 0,3 mol
dich CH3COOH 0,1M dé « giam di mét nira. CH3COOH & « giam 1,0
di mot nura.

Cau 9: Mot hon hop gém axetjlen, propilen va metan. bét 11 gam hon hop, thu duoc 12,6
gam nude. Mat khac 11,2 lit hon hop trén ( do ¢ dktc) phan tmg vira du v6i mot dung dich
chura 100g brom. Hay xac dinh thanh phan phan tram thé tich cua hon hop ban dau

Tém tit cach giai Két qua Pi¢m

Goix,y, z lan luot 1a s6 mol cia axetilen, propilen, metan
(x,y,2>0)
Theo dé bai: 26x + 42y + 16z =11 (1) 0,5
Ptpu: CoH2, + 2502, — 2C0O, + H20
mol X X

CsHs + 450, — 3C0O2 +3 H0 0,5
mol 'y 3y

CHs + 202 - CO2 +2H0
mol z 2z
Tacox + 3y +2z =07 (2 0,5

Goi s6 mol ciia CoH2, CsHg, CHa ¢ trong 11,2 lit hdn
hop lan lugt 1a kx, ky, kz (kx, ky, kz >0)
PTPU:
CoH, +2Br, — CyH2Brs
mol kx  2kx

CsHs +Br, — CsHsBr2 0,5
mol ky  ky
Theo dé bai: kx +ky +kz=05 (3) 0,5
2kx + ky = 0,6 (4) 05
Giai hé phuong trinh (1), (2), (3), (4) ta duoc:
x=02 ; y=01; z =01 x=02 ; y=01; 1,0
Phan tram vé thé tich ciia cac chat trong hdn hop ban dau: |2 =0,1

% CoHp = % .100 = 50 (%)

! % CoHz =50 (%)
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9L 100 =025 (%)
0,4

% C3Hs =

% CHa = 0,25 (%)

% CsHs = 0,25 (%)
% CHa = 0,25 (%)

1,0

Cau 10: Hon hop A gém 3 este don chirc, mach théng, tao thanh tir cuing mot ancol B véi 3
axit hiru co, trong d6 c6 hai axit no 1a dong dang ké tiép nhau va mot axit khéng no chira mot
lién két doi. Xa phong hoa hoan toan 14,7 gam A bang dung dich NaOH, thu dugc hdn hop
mudi va p gam ancol B. Cho p gam ancol B d6 vao binh dung natri du, sau phan tmg c6 2,24
lit khi thoat ra va khdi luong binh dung natri ting 6,2 gam. Mt khac d6t chay hoan toan 14,7
gam A, thu duogc 13,44 lit CO2 va 9,9 gam H20. Xac dinh cong thirc cAu tao cua tung este

trong A. (Cac thé tich khi do ¢ diéu kién tiéu chudn).

Tém tit cach giai Két qua Pi¢m
Vi este don churc nén ancol B don chuc
ROH + Na — RONa + %Hz
’ 0,2 0,1 mol
bo tang khoi lugng binh dung natri 1a khoi lugng cua RO va
bang 6,2 gam
6,2 0,5
=> R +16= > =31
0,2 _ s
. R=151aCHs
= R =151a CHs; = ancol B: CHsOH ancol B: CHsOH 05
Goi cong thire cua 2 este no la: C-H,~  COOCHs (n #0)
¢ s6 mol lax (x> 0)
Goi Cong thirc cua este chua no 1a CmHam-1COOCH3 (m 22,
m nguyén duong) c6 s6 mol 1ay (y >0) 0.5
C-H,,, COOCH; + 220,15 (1 +2)C0+ (n +2 HO
X (n+2)x (n+2)x
3m+3
CmH2m1COOCHs + 02> (M+2)CO2+(M+1)H:0 05
y (m+2)y (m+1)y
ta co h¢ pt: x+y=02 (1)
(n+2)x +(M+2)y =0,6 (2) 05
(n+2)x +(m+1)y =055 (3) 05
Do este don chirc Nén Nhén hop A = NroH = 0,02 '
=> x +y =0,02 (4) 0.5
Giai hé ptchox= 0,15; y= 0,05 va 3n +m=4 0,5
Do n#0vam>2nén 2<m <3 Cap nghiéml:
= bai toan c¢6 2 nghitmm=2vam=3 | CH2=CH-COOCHj 0,5
- 9 HCOOCHs;
Véim=2 = n = 3 ung véi nghiém CH,=CH-COOCH3 CH3COOCH:;
> . Cép nghiém 2:
va HCOOCHs3 ; CH3COOCH ‘ ;
o 3T : CsHs-COOCHs ;
V6im=3 = n = — ung véi nghi€ém C3Hs-COOCH3 HCOOCHs ; 0,5
3 CH3COOCH:;

va HCOOCH3 ; CH3COOCHS3
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