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PHUONG PHAP GIAI HOA HQC: PUONG CHEO

Vi hinh thirc thi trac nghiém khéch quan, trong mot khoang thoi gian twong dbi ngan hoc
sinh phai giai quyét mot s6 lwong cau hoi va bai tap kha 16n (trong d6 bai tap toan chiém mot ti 18
khong nho). Do dé viéc tim ra cidc phuong phdp gitp gidi nhanh bai todn héa hoc c6 mét y nghia
quan trong.

Bai toan tron 1dn cdc chét v6i nhau 1a mot dang bai hay gap trong chwong trinh héa hoc’phé
thong. Ta c6 thé giai bai tap dang nay theo nhiéu cich khic nhau, song cdch gidi nhanh nhat Ia
“phuong phéap so do duong chéo”.

Nguyén tic: Tron 1an 2 dung dich:

Dung dich 1: ¢6 khdi lugng m1, thé tich V1, ndng d C1 (C% hodc CM), khéi lugng riéng d1.
Dung dich 2: ¢6 khoi lugng m2, thé tich V2, nong d6 C2 (C2 > C1), khoi lugng riéng d2.

Dung dich thu dugc c6 m =ml + m2, V=VI1 + V2, nong d6 C (C1 < C < C2), khoi lugng riéng d.

So dd duong chéo va cong thic twong tng voi mdi truong hop la:

a) DOi voi ndng dd % ve khoi lugng:

ml Cl‘“\ ,’C-'-C In'_ _|C2 _C| (]-j
. _
m, c,:”" e m, |C,-C]

b) Dai véi ndng do mol/lit:

Vl C’IN\ .-’C-'-C -‘v,-_ _|C:—C| (q)
— T A A =
v, c,f e, -C V: 16 =C|
¢) Dbi voi khdi luong riéng:
Vyod d> - V., d,—d
1 1>d/|_ d . V_:|d_ d| 3)
vy 7 Nig-d > 14—

Khi st dung so d6 duong chéo ta can chi y:

*) Chat rin coi nhu dung dich ¢6 C = 100%

*) Dung mdi coi nhu dung dich ¢6 C = 0%

*) Khoi lugng riéng cia H20 lad = 1 g/ml ]

Sau day la mot so vi du sir dung phwong phap duwdng chéo trong tinh toan pha ché dung dich.
Dang 1: Tinh todn pha ché dung dich o

*Vidu 1. DE thu dugc dung dich HCI 25% can lay m1 gam dung dich HCI 45% pha v6i m2 gam
dung dich HCI 15%. Ti 1¢ m1/m?2 la:

A.1:2 B.1:3 C.2:1 D.3:1

Hudng dan giai:

Ap dung cong thic (1):
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In.__|1:'~—2:'~|_ 10 1
m, [45-25 20 2
=>DPdp 4n A.

Vi du 2. Bé pha duoc 500 ml dung dich nudc mudi sinh 1i (C = 0,9%) can lay V ml dung dich NaCl
3%. Giatricua V la:

A. 150 B.214,3 C.285,7 D.350
Huéng dan giai:
Ta c6 so do:

V,(NaCl) 3“‘“6 - 0-09
Vy(H,0) 07 W[3-090

=v, =% 500 =150 (mi)
1T 21+00

=>Pap 4n A.

Phuong phép nay khong nhiing hitu ich trong viéc pha ché cdc dung dich ma con ¢6 tl}é ap dung
cho cdc truong hop dac biét hon, nhu pha mot chat ran vao dung dich. Khi d6 phai chuyén nong do
cua chat ran nguyén chat thanh néng d tuong trng voi luwgng chat tan trong dung dich.

* Vi dg 3. Hoa tan 200 gam SO3 vao m gam dung dich H2S04 49% ta dugc dung dich
H2S504 78,4%. Gia tri cia m la:

A.133,3 B.146,9 C.272,2 D.300,0
Huéng dan giai:

Phuong trinh phan tng: SO3 + H20 --> H2S04

100 gam SO3 --> gam H2SO4

Nong d6 dung dich H2SO4 tuong tng: 122,5%

Goi m1, m2 1an luogt 1a khdi lwgng SO3 va dung dich H2SO4 49% can 1dy. Theo (1) ta c6:

98> 100
100 gam SOs3 —}T 122.5 gam H2S0Oy4
44.1
= m, =——x200=300(gam)
294 B
=>Pap 4n D.

Piém Ii thi ctia so d6 dudng chéo 1a & chd phuong phép nay con c6 thé diing dé tinh nhanh két qua
ctia nhiéu dang bai tap héa hoc khic. Sau ddy ta 1an luot xét cic dang bai tap nay.

Dang 2: Bai todn hdn hop 2 dong vi

Pay 1a dang bai tip co ban trong phan cau tao nguyén ti.
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Vi du 4. Nguyén tir khdi trung binh cta brom 1a 79,319. Brom cé hai dong vi
L TR oL .ed o 3 . o
bén: 3:BT V& 3BT Thanh phin % s nguyén tir cuia 3387 Ia:

A.84,05 B.81,02 C.1898 D.15,95
Huéng dan giai:

Ta c6 so do duong chéo:

81 .

3BT (M=81).__ ~ . 79:319-79=0319

- A=79.319

4Br (M=79)"" TR 81-79,319= 1,681
s 8l . -

_ %EBr_ 0319, s 0319 o

- Yo, Br= —"+« ——-
%.:Br 1.681 - 1.681+0.319

=>Pap 4n D.
Dang 3: Tinh ti léNthé tich hSn hop 2khi 7 o
Vi ‘du 5. i Mgf)t hon hop gom 02,~O3 & dicu kién ti€u chuan c6 ti khoi doi véi hidro 1a 18. Thanh
phan % vé the tich cta O3 trong hon hop la:
A.15% B.25% C.35% D.45%
Huéng dan giai:

Ap dung so dd duong chéo:

Vo, Mi=48._ _ - [32-36
TM=182=36
Vo My=32 ~x |48 - 36|
Vo, 4 1 1
f— O: = = ?fﬁ\-’c__ = ']_l:“:l 9’6 = 25 q{]
Vo, 123 © 341
=>Pdap 4n B.

* Vi du 6. Cﬁn tron 2 thé tich metan véi mot thé tich déng dfmg X cua metan dé thu duoc hon hop
khi c6 ti khoi hoi so véi hidro bang 15. X 1a:

A.C3H8 B.C4HI0 C.C5H12 D.C6H14
Huéng dan giai:

Ta c6 so do duong chéo:

Vi, My=16. M, - 30|
"M =152=30
Vi, My=M; T |16 - 30
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Vem,  [M,-30] 2

= —Z = |M,-30]|=28
V.. 14 1 :

=>M2=58=>14n+2=58=>n=4
X la: C4H10 => baép an B. )
Dang 4: Tinh thanh phan hon hgp mudi trong phan tng giita don bazo va da axit

Dang bai tap nay c6 thé giai d& dang bang phuong phap thong thuong (viét phuong trinh phan tng,
dat 4n). Tuy nhién ciing c6 thé nhanh chéng tim ra két qua bang céch st dung so dd duong chéo.

* Vi du 7. Thém 250 ml dung dich NaOH 2M vao 200 ml dung dich H3PO4 1,5M. Mudi tao thanh
va khéi lugng twong tmg 1a:

A. 14,2 gam Na2HPO4; 32,8 gam Na3P0O4

B. 28,4 gam Na2HPO4; 16,4 gam Na3P0O4

C. 12,0 gam NaH2PO4; 28,4 gam Na2HPO4

D. 24,0 gam NaH2PO4; 14,2 gam Na2HPO4

Huéng dan giai:

L
| ]

1< Daom _ 0.
CI

IJ |,_;|
f.n .‘-:'

L] | [ [}

,_n

=> Tao ra hon hop 2 mudi: NaH2PO4, Na2HPO4

So d6 dudng chéo:

~y - q-".lﬂ Z:-J
Na,HPO, (n; = -]K i”ﬁ#’ '1-5/3 3
NaH,PO, (n, = 1)#”” S 2-5n=1

2

Ny, mp0, 2

— ) =T = Ny,mo, = 2Dyampo,

Nyzpo, 1

Ma Degzpo, T Dvampo, = Depo, = 0.3 (mol)

|n\ 20, = 0.2 (mol)

Ln a0, = 0.1 (mol)

My, s, =0.2.142=28.4(g)
- HPO,

My o, =0.1.120=12.0(g)

=>Pap 4n C.

Dang 5: Bai todn hon hop 2 chét vd co ctia 2 kim loai ¢6 cung tinh chét héa hoc

* Vi du 8. Hoa tan 3,164 gam hon hop 2 mu6i CaCO3 va BaCO3 bang dung dich HCI du, thu dugc
448 ml khi CO2 (dktc). Thanh phan % s6 mol cua BaCO3 trong hon hop la:

A.50% B.55% C.60% D.65%
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Huéng dan giai:

N, = ijf—ﬂ 02(mol)= M = ﬂl{jﬁj:li&l

i e

Ap dung so d6 duong chéo:

BaCO:OMI= 197 100 -158.2/= 582

CaCO;(M, = 1005 © T~1197-1582(=38.8
, 58.2 ,

= Yonnco, = 5 yeg 100% = 60%

=> Pdép an C.

Dang 6: Bai toan tron 2 quang ctua cung mot kim loai

Day la mot dang bai ma néu giai theo cach thong thuong 1 kha dai dong, phtic tap. Tuy nhién néu
sir dung so dd dudng chéo thi viée tim ra két qua trd nén don gian va nhanh chéng hon nhiéu.

Pé c6 thé ap dung duoc S0 d6 duong chéo, ta coi cdc quang nhu mot “dung dich” ma “chat tan” 12
kim loai dang xét, va “nong d§” cta “chat tan” chinh 1a ham lugng % vé khoi luong cua kim loai
trong quang.

* Vidu9. A la quang hematit chira 60% Fe203. B la qudng manhetit chira 69,6% Fe304. Tron
ml tan quang A v6i m2 tan quang B thu dugc quang C, ma tir 1 tan quang C c6 thé diéu ché dugc
0,5 tan gang chira 4% cacbon. Ti I¢ m1/m2 la:

A.5/2 B.4/3 C.3/4 D.2/5

Huéng dan giai:

S6 kg Fe ¢6 trong 1 tan ciia mdi quing 1a:

. 60 112
+) Quang A chira: —— -1000 - =420 (kg
) Quang 100 160 e
) 69.6 168
+) Quing B chia: 1000 =504 (kg
232

) Quéang C chira: 500 x| 1-—— | =480 (kg)

So dd duong chéo:

my 420 1504 - 480/ = 24
g0
mp 504 — T 1420 - 480/ =60
m, 24 2
my, 60 3
=> Pédp 4n D.
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Trén ddy 1a mot s6 tong két vé viéc st dung phuong phdp so do duong chéo trong giai nhanh bai
toan hoa hoc. Cac dang bai tap nay rat da dang, vi vay doi hoi chiing ta phai nim virng phuong phap
song cling can phai c¢6 sy van dung mot céch linh hoat d6i véi timg truong hop cu thé. DBé lam duoc
diéu nay cdc ban cin phai c6 sy suy nghi, tim tdi dé c6 thé hinh thanh va hoan thién ki ning giai
todn cuia minh. Chic céc ban thanh cong.

M6t s6 bai tap tham khio:

BT 1. Dé thu dugc dung dich CuSO4 16% can ldy m1 gam tinh thé CuSO4.5H20 cho vao
m?2 gam dung dich CuSO4 8%. Ti 1¢ m1/m2 la

A.1/3 B.1/4 C.1/5 D.1/6

BT 2. Hda tan hoan toan m gam Na20 nguyén chit vao 40 gam dung dich NaOH 12% thu duoc
dung dich NaOH 51%. Gia tri cia m (gam) l1a

A. 11,3 B.20,0 C.31,8 D.40,0

BT 3. S6 lit nu6c nguyén chét can thém vao 1 lit dung dich H2S04 98% (d = 1,84 g/ml) dé duoc
dung dich méi c¢6 nong d6 10% la

A. 14,192 B. 15,192 C. 16,192 D. 17,192

BT 4. Nguyén tir khdi trung binh ciia dong 1a 63,54. Pong cé hai dong vi bén 63Cu va 65Cu.
Thanh phan % sb nguyén tir ciia 65Cu 1a

A.73,0% B.342% C.32,3% D.27,0%

BT 5. Cnlay V1 it CO2 va V2 lit CO dé diéu ché 24 lit hon hop CO2 va CO c6 ti khodi hoi déi
v6i metan bang 2. Gia tri cua V1 (lit) la

A.2 B.4 C.6 D.8

BT 6. Thém 150 ml dung dich KOH 2M vao 120 ml dung dich H3PO4 1M. Khéi luong cic mudi
thu dugc trong dung dich 1a

A. 10,44 gam KH2PO4; 8,5 gam K3PO4

B. 10,44 gam K2HPO4; 12,72 gam K3P0O4

C. 10,24 gam K2HPO4; 13,5 gam KH2PO4

D. 13,5 gam KH2PO4; 14,2 gam K3PO4

BT 7. Hoa tan 2,84 gam hdn hop 2 mudi CaCO3 va MgCO3 bang dung dich HCI du, thu duoc
0,672 lit khi & diéu kién tiéu chuan. Thanh phan % s6 mol cia MgCO3 trong hdn hop 1a

A.33,33% B.45,55% C.54,45% D. 66,67%

BT 8. A lakhodng vat cuprit chira 45% Cu20. B la khoang vat tenorit chira 70% CuO. Can tron A
va B theo ti 1€ khoi lugng T = mA/mB nhu thé nao d€ duoc quing C, ma tir 1 tan quang C c6 thé
di€u che duogc toi da 0,5 tan dong nguyén chat. T bang:

A.5/3 B.5/4 C.4/5 D.3/5



