Phwong phap 15: M6i quan h¢ giira cac dai lwong

eylm’o’ny /1/&@ maor qrean ﬁp‘ y&'/i’a cac dai /M’gh@y
I.CO SO CUA PHUONG PHAP

D¢ lam duoc cac bai tap vé moi lién quan gitta cac dai lugng & dang khai quat
doi hoi cac em hoc sinh phai nam chac cac kién thirc co ban theo ca hai chiéu tir cu
thé t6i tong quat va nguoc lai tir tong quét toi cu the. Cac van dé ve kién thirc phuc
vu phuong phap nay can phai hiéu ki ban chat mét cach day du.

Chu y: Phuong phép nay bao ham kién thuc rat rong ca ¢ ba khéi (I6p 10, 11 va
12) nén can phai ndm chac day du kién thirc co ban méi c6 thé tr duy va van dung
tot duoc.

Il. CAC DANG BAI TAP THUONG GAP
Vi du 1 : Hon hop X c¢6 mdt s ankan. Dot chay 0,05 mol hdn hop X thu duge a mol CO, va b mol H,0

Két uan nao sau day la dung ?

A.a=h. B.a=b-0,02.
C.a=b-0,05. D.a=b-0,07.
Giai:

Khi dét chay cac ankan ta co:
S6 mol cac ankan = S6 mol H,0 — S6 mol CO,

005=b-a—>a=b-005

=DbépanC

Vi du 2: Ti 1& thé tich CO, va hoi nuéc (T) bién di trong khoang nio khi d6t chay hoan toan céc ankin ?
A 1<T< 2 B.1<T<15. C.05<T <1 D.1<T<15.

Giai:

CnHZn—Z —> nC02 + (n -1)H20

Piéukién: n >2van €N

1.0, _ N
Nho n-1
n 1 .
1<T= =1+ <2vinx>2
n-1 n-1
Vay 1 <T<2.
=Papan A.
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Vi du 3: Cong thirc phan tir ciia mét ancol X la C,HO. Pé cho X 1a ancol no, mach ho thi m phai co6 gia
tri la:

A.m=2n. B.m=2n+2. C.m=2n-1. D.m=2n+1.
Giai:

Theo phuong phap ddng nhit hé sé: Cong thirc tong quat ciia ancol no 1 CyHaniax(OH)y hay CoHane2Ox.
Viy m = 2n+2.

=Dbépan B.

Vi du 4: Tron dung dich chira a mol AICl; v&i dung dich chira b mol NaOH. Dé thu duogc két tua thi can
co tilé:

A.a:b=1:4 B.a:b<1: 4 C.a:b=1:5. D.a:b>1: 4.
Giai:
Tron a mol AICk véi b mol NaOH dé thu duoge két tia thi:
{AIS* +30H = AIOH),

AI(OH), +OH~ — AI(OH),
N +40H — AI(OH),

a 43 mol

R 4 \ N ~ nOH7 b
Pé két taa tan hoan toan thi ——— >4 — — > 4.

n AR a

b o
Véydé c6 két tua thi g<4 =a:b>1:4 =PbapanD.

Vi du 5: Dt chay hoan toan a mol axit hitu co' Y duoc 2a mol CO,. Mit khac, dé trung hoa a mol Y can
vira da 2a mol NaOH. Céng thirc cdu tao thu gon cta Y 1a:

A. HCOOC-CH,-CH,-COOH. B. C;Hs-COOH.
C. CH;-COOH. D. HOOC-COOH.
Giai:

D6t a mol axit hitu co'Y duge 2a mol CO, —> axit hiru co'Y ¢6 2 nguyén tir C trong phan ti.

Trung hoa a mol axit hitu co Y can ding du 2a mol NaOH —> axit hitu co'Y ¢62 nhém chirc cacboxyl
(COOH).
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— Cong thirc ciu tao thu goi ctia Y 12 HOOC-COOH = Pap an D.

Vi du 6: Dung dich HCI va dung dich CH;COOH c¢6 cung nong d6 mol/l. Gia tri pH ctia hai dung dich
trong Ung 14 x va y. Quan hé giita x va y 13 (gia thiét, ¢ 100 phan tir CH;COOH thi c¢6 1 phan tir dién 1)

A.y =100x. B.y=2x
Giai:

PHuci = X = [H ke = 10

p HCH3COOH =y—> [H+]CH3COOH =107
Tacd: HCI — H" + CI
10™ «~ 10°M
CH;COOH === H" + CH;COO
100107  « 10°M
Mit khac: [HCI] = [CH;COOH]
=107 =100.10" —» y=x+2

=bapan D.

Cy=x-2 D.y=x+2.

Vi du 7: Bé thu iy Ag tinh khiét tir hdn hop X (gdm a mol AL,O3, b mol CuO, ¢ mol Ag,0), ngudi ta hoa
tan X boi dung dich chita (6a + 2b + 2¢) mol HNO; duoc dung dich Y, sau d6 cin thém (gia thiét hidu

sut cac phan tng déu la 100%)
A.cmol bot Alvao Y.
C.2cmol bot Alvao Y.

Giai:

Hoa tan hdn hop X trong dung dich HNO;

ALO; + 6HNO; — 2AI(NO;3);
a — 6a — 2amol

CuO + 2HNO; — Cu(NO3),
b - 2b —  bmol

+ 3H,0

+ H,0

B.cmol bt Cuvao Y.

D. 2c¢cmol bot Cuvao Y.
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Ag,0 + 2HNO; — 2AgNO; + H,0
C - 2 —  2c mol

Dung dich HNO; vira du. Dung dich Y gdm 2a mol AI(NO;)s, b mol Cu(NO3),, 2c mol AgNO;. Bé thu
Ag tinh khiét can cho thém kim loai Cu vao phuong trinh

Cu + 2AgNO; — Cu(NO3), + 2Ag
cmol « 2c
Vay can ¢ mol bdt Cu vao dung dich Y = Dép an B.

Vi du 8: Pét chay hoan toan a mol mét andehit X (mach ho) tao ra b mol CO, va ¢ mol H,O
(biét b =a + ¢). Trong phan {mg trang gwong, mdt phan tir X chi cho 2 electron. X thudc diy dong ding
andehit

A. no, don chuec. B. khong no c6 hai nbi d6i, don chirc.
C. khong no ¢6 mot n6i doi, don chire. D. no, hai chirc.
Giai:

Trong phan tng trang guong mot andehit X chi cho 2e = X la andehit don chiic boi vi:
REHO - REOOHNH4
trong d6: C*' — C** + 2e.
Mot chat hitu co khi chay cho: ny = Neo, = Nuo
= Chit d6 ¢6 2 lién két 7: 1 ¢ nhém chire CHO va 1 lién két n ¢ mach C.
—=>bapan C.

Vi du 9: Mot dung dich hon hop chira a mol NaAlO, va a mol NaOH tac dung véi 1 dung dich chita
b mol HCL Piéu kién dé thu dugc két tua sau phan tng la:

A.a=h. B.a=2b. C.b=b5a. D.a<b<5a.
Giai:
Phuong trinh phan ung:
NaOH + HClI — NaCl + H,0 Q)

amol — amol

NaAlO, + HCl + H,0 — AI(OH);| +NaCl (2
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AI(OH); + 3HCl— AICl + 3H,0 3)
NaAlO, + 4HCI — AICL, + NaCl+2H,0 (4)

amol — 4amol

Diéu kién dé khong cé két tia khi nug >4n naalo, T MNaoH = S5a. Vaysuy ra didu kién dé co két tua:

MNaon < Nuar<4n Naalo, T MNaoH

—a<b<ba

=bapanD.

Vi du 10: Dung dich chira a mol NaOH tac dung v&i dung dich chira b mol H3PO, sinh ra hdn hop Na,HPO,

. a
+ NazPO,. Ti so H la:

A. 1<E<2 B.
b

\
w
v
[EEN

C_2<%<3 D.

oo
oo

Giai:

Cac phuong trinh phaning :

NaOH + H3PO, — NaH,PO, + H,O (1)
2NaOH + H;POs; — Na,HPO, + 2H,O0 (2)
3NaOH + H3PO, — NasPO, + 3H,O (3)

Taco: nnaon =amol, Ny oo, = b mol

Pé thu dugce hdn hop mudi Na,HPO, + NazPO, thi phan ting xay ra & ca 2 phuong trinh (2) va (3), do do:

n a

2 < —NOH <3 Tie 1a: 2<B<3
nH3P04

=bapan C.

Vi du 11: Hon hop X gébm Na va Al
- Thi nghiém 1: Néu cho m gam X tac dung vé6i H,O du thi thu dwoc V, lit H, .
- Thi nghiém 2: Néu cho m gam X tac dung véi dung dich NaOH du thi thu duoc V, lit H,.

Céc khi do ¢ cung diéu kién. Quan hé gitta V, va V, Ia:
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A. V1=V2. B. V1>V2. C.V1<V2. DV]_SVZ
Giai:
Céc phuong trinh phan @ng khi hoa tan hdn hop Na va Al véi H,0 va véi dung dich NaOH dur:

Na + H, 0 — NaOH + %Hz 1)

2A1  + 6H,0 + 2NaOH —> Na[AI(OH),] + 3H, (2)
Pit s6 mol Na va Alban dau lan Iugt 14 x va y mol.
Thi nghiém 1: X >y — Nnaon vira dithodc du khi hoa tan Al —> cé 2 thi nghiém cing tao thanh
E2mol H, >V, =V,
2 2
Thi nghiém 2: x <y — Trong TN1 (1) Al du, TN2 (2) Altan hét — Mh,anz) > M, ey
=V,>V;
Nhu vay V (xy >0) thi V., <V,
=DépanD.
Vi dy 12: Mot binh kin chia V lit NH; va V' lit O; ¢ cing diéu kién. Nung néng binh c6 xtc tac NH,
chuyép hét thanh NO, sau d6 NO chuyén hét th’IEmh NO,. NO; va lugng O, con lai trong binh hap thu vira
van hét trong nudc thanh dung dich HNO;. Tiso V'V la:
Al B.2 C.3 D.4
Giai:
Cac phuong trinh phan ung:
4NH; + 50, —*Y 54NO + 6H,0
V— 54 — V

2NO + Oz — 2N02

\Y VI2 \Y
4NO, + O, + 2H,0 — 4HNO;

v B,
4 2
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- V=4(V’—ﬂ—x)—> !:2: béapan B.
4 2 \Y

Vi du 13: Chat X ¢ phan tir khdi 1a M. Mot dung dich chit X ¢6 nong d6a mol/l, khdi lwong riéng D

g/ml. Nong d6 C% ctia dung dich X la:

aM D.M 10a
A- 10D B."10a C'MD

Giai:
Xét 1 Iit dung dich chat X:

=nk=amol > myxy=a.M :>mddx=M:1000D

C%
=bépan A.

Vi du 14: Thuc hién 2 thi nghi€ém:

1. Cho 3,84 gam Cu phan tng v&i 80 ml dung dich HNO; 1M thoét ra V, lit NO.

2. Cho 3,84 gam Cu phan trng v&i 80 ml dung dich chira HNO; 1M va H,SO, 0,5M thoat ra V, lit

NO.

Biét NO la san pham khir duy nhat, céc thé tich khi do ¢ cung diéu kién. Quan hé gitta V, va V, Ia:

A V.=V, B.V,=2V, C.V,=25V,
Giai:
=ﬁ=0,06 mol n, =0,08 mol
64
7Ny, =008 mol

TNL {
Npno, = 0,08 mol

3Cu + 8H" + 2NOy — 3Cu** + 2NOt + 4H,0
Dau bai: 006 008 0,08
Phan ung: 003« 0,08 »>002 — 0,02 mol
=V, tuong tng voi 0,02 mol NO.

TN2: ng, =0,06 mol; Ny, =0,08mol; n, g, =0,04mol.

= Téng ny* = 0,16 mol; N = 0,08 mol

D.V,=15V,
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3Cu + 8H" + 2NO; — 3Cu* + 2NOt + 4H,0
Dau bai: 006 016 008
Phan imng: 006 <016 004 — 0,04 mol
=V, tuong tng v4i 0,04 mol NO = Nhu vay V, =2V; = Dap anB.

Nham nhanh: Lugng Cu khéng ddi, lwong NO;3 khong d6i ma lwong H ting gap doi va vira di —
V2 = 2V1 2Dép an B.

Vi du 15: Cho tir tir dung dich chira a mol HCI vao dung dich chira b mol Na,CO; dong thoi khudy déu,
thu dugc V lit khi (¢ dktc) va dung dich X. Khi cho du nudc voi trong vao dung dich X thdy c6 xuit hién
két tiia. Biéu thirc lién hé giita V véiab la:

A.V=224(a —b) B.V=112(@a - b)
C.V=112(a +b) D.V =224(a +b)
Giai:

Cho tir tir dung dich HCI vao dung dich Na,COs, ta ¢6 phuong trinh:
HCI + Na,CO; — NaHCO; + NacCl Q)
b <« b - b mol

HCl + NaHCO, — NaCl +CO,} + H,0 (2)

(a—b) > (a—Db) mol
Dung dich X chita NaHCOj3 du, do ¢6 HCI tham gia phan (g hét,
NaHCO; + Ca(OH),4, —» CaCO;| + NaOH + H;0
Vay: V=224(a —b) =>PapanA.

Vi du 16 : Clo hod PVC thu dugc mét polime chira 63,96% clo vé khéi lugng, trung binh 1 phéan tir clo
phéan tmg véi k mat xich trong mach PVC. Gia tri cua k 1a

A. 3 B. 6. C. 4 D. 5.
Giai:

| ’
Mot phéan tir Clo phan g véi k mat xich trong mach PVC theo phuong trinh:

xt,t°
£CH - CHﬂ— + kCl, s r CH - Ci; | C|3H CH-
Cl n Cl n-k Cl k
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Do %m¢ = 63,96%
= %Mch con 1ai = 36,04%.

.. 355.(n-k)+35,5.2.k 63,96 n
Va = =
27.(n—K)+26.k 36,04 k

=Dépan A.

Vi du 17 : Dién phan dung dich chira a mol CuSO, va b mol NaCl (v6i dén cuc 1 tro c6 mang ngin xbp).
DPé dung dich sau dién phan lam phenolphtalein chuyén sang mau hong thi diéu kién ctia a va b 1a ( biét
ion SO4* khong bi dién phan trong dung dich)
A. b>2a. B. b =2a. C.b<2a. D.2b-a.
Giai:
Phuong trinh di¢n phan dung dich
CusO, + 2NaCl o> = Cul + Chbi + Na,SO, 1)
Dung dich sau dién phan lam phenolphthalein chuyén sang mau hong — sau phan tng (1) thi dung dich
NaCl con du va tiép tuc bi dién phan theo phuong trinh
2NaCl + 2H,0 —%d 5 2NaOH + H, + Cl (2
Vay:b>2a =PéapanA.
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I11. BAI TAP TU LUYEN

Cau 1 : Dung dich X c¢6 a mol NH,", b mol Mg**, ¢ mol SO,* Va b mol HCO; . Biéu thiic nao hiéu thi s&
lién quan giita a. b, ¢, d sau day la dung ?

A.a+2b=c+d. B.A+2b=2c+d.

C.atb =2c+d. D.a+b=c+d
Cau 2 : Cho a mol Fe vao dung dich chira b mol dung dich AgNO3. a va b ¢6 quan hé nhu thé nao dé thu
duoc dung dich Fe(NOs); duy nhét sau phan tmg ?

A.b =2a. B.b>a. C.b=3a. D.b>a.
Cau 3 : Dung dich X chtta cac ion Na*: a mol; HCO; : b mol; COE_ ;¢ mol; SOLZ( - d mol. Pé tao ra két
tha 1on nhat nguoi ta dung 100ml dung dich Ba(OH), nong do x mol/l. Biéu thirc xac dinh x theoa va b 1a

a+b a+b
= D.X: -
0,2 0,1

Cau 4 : Dung dich X chira a mol NaAlO, Khi thém vao dung dich X b mol hodc 2b mol dung dich HCI

A.x=a+h. B.x=a-bh. C. X

y, . A . A a y ey P
thi lwong két tua sinh ra déu nhu nhau. Ti s b c0 gia tri bang:

A. 1l B. 1,25. C.15. D. 1,75.
Cau 5 : Oxi hoa mot rong Fe thanh hén hop X gdm FeO, Fe;0,, Fe,05 can a mol Oxi. Khir hoan toan

~ \ . a B, .6
hon hop X thanh Fe can b mol Al Ti s0 b c0 gia tri bang

A. 0,75. B. 1. C. 1.25. D. 1,5.
Cau 6 : C6 mot luong andehit HCHO duoc chia 1Am 2 phan bang nhau mdi phin chita a mol HCHO.

- Phan 1: Cho tac dung v6i dung dich AgNO3/NH; thu duoc m gam Ag.

- Phan 2: Oxi ho4 bang oxi thinh HCOOH véi higu suat 40% thu dugc dung dich X. Cho X tac

dung v6i dung dich AgNO3/NH; thu dugc m’ gam Ag. Tisb % c6 gia tri bang
A. 0,2 B. 04. C. 06. D. 08.
Céau 7 : X la axit chira ba nguyén tir cacbon trong phan tir. Cho 0,015 mol X tac dung véi dung dich chira
a mol Ba(OH), thu duoc dung dich Y. Ngudi ta nhin thiy :
Néu a = 0,01 mol thi dung dich Y lam d6 quy tim.
Néu a = 0,02 mol thi dung dich Y lam xanh quy tim. Céng thirc cdu tao cua Y I
A. CH;3;—CH,—COOH. B. CH,=CH-COOH.
C. CH=C-COOH. D. HOOC-CH,-COOH.

10

—
| —
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CAu 8 : C6 2 axit hitu co no : (Y) 14 axit don chiic va (Z) 14 axit da chirc. Hon hop (X) chira x mol (Y) va
y mol (Z). P6t chay hoan toan (X) thi thu dugce 11,2 lit CO, (dktc). Cho x + y = 03 va My < Mz. Vay
cong thire cdu tao cia (Y) I

A. CH;COOH. B. C,H;COOH. C. HCOOH. D. C;H,COOH.
Cau 9 : Hon hop X gdm Al va Fe,0; c6 khéi lugng trung binh 13 M, . Tién thanh phan (mg nhiét nhom,
sau mot thoi gian thu duge hdn hop Y ¢6 phan tir khéi trung binh 1 M, . Quan h¢ gitta M, va M, la

A. M, = M, B. M, > M, C. M, < M, D. M, > M,
Cau 10 : Khir hoan toan mot hrgng oxit sat can V lit H,. Hoa tan hoan toan hrong sat sinh ra & trén trong
dung dich HCl thdy tao ra V"’ lit H,. Biét V >V (cac khi do & cling didu kién). Cong thirc oxit sit I

A. Fe,03 B. FeO. C. Fe;0,. D. Fe,O; hoac Fe;0,

DAP AN
1B 2C 3C 4B 5A 6D 7D 8C 9A 10D
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