PHUONG PHAP 11: SU DUNG CAC GIA TRI TRUNG BINH

I. PHUONG PHAP TRUNG BINH
1. Noi dung phuong phap trung binh

sttc quan trong. Khi biét gid trj cia cac dai lwong ndy, ta c6 thé tim duoc thanh phin cac chat trong hdn hop
hodc c6 thé tinh toan dugc lugng chat trong phan ung (luong chat tham gia phan ng hoac lugng chat tao
thanh).

trung binh, s6 nhom chirc andehit, axit trung binh va sé lién két n trung binh,... ctia cac chit trong hdn hop.
Phuong phap trung binh 1 phuong phap sir dung tinh chat va gid tri cia cdc dai lwong trung binh dé
giai bai tap hoa hoc.
Cong thure tinh cac dai lugng trung binh :

1\_4 _ Mlnl +M2n2 +... _ mhf)nhdp
n +n, +... nh?mhr;p
E _ Clnl +C2n2 +... _ l’IC trong hdon hgp nCO2
nl + n2 T 1’1h6n hogp nh?m hop
ﬁ — Hlnl +H2n2 +.. — nH trong hén hgp _ 211HZO
1’11 + n2 +e. 1llhf')n hop nhf)n hop
C_) — Olnl + 02n2 +... — nOtrong hdn hop
n1+n2+... nhthQp
CHO - CHOn, +CHO,n, +... _ Denowongninngy _ Mag *
n +n,+... LIS, 2n . hap
00— COOH,n, +COOH,N, .. Moo mmgiin
1'11+1'12+... nhgnhqp
;: TN +mn,n,+.. _ IIH2 phin tng _ nBrz ohiin ting
nl + n2 +e. Ilh?)n hgp nhan hop

n
2 A . _ __Ag z A (*
Theo bdo toan electron : 2n_ ., = n,, =0 g, = 5 Do d6 ta co (*).

Trong d6 M1, My,... 1a khbi lwong mol ctia cic chat trong hdn hop; C1, Cz, H1, Ha,... 14 s6 nguyén tir C, sb
nguyén ti H cta cac chat trong hon hop; CHO1, CHO2, COOH;, COOHa,... 1a s6 nhom chirc CHO, COOH
clia cac chat trong hén hop; ©, m,,... la s6 lién két © cua céac chat trong hon hop; Ny, No,... 1a s6 mol cua céc
chat trong hdn hop.

Trong cic cong thirc trén, ta co thé thay s6 mol ciia cdc chat bang phan tram vé sé6 mol, phan tram vé thé
tich hodc thé tich cua cac chat.

Céc dai lugng trung binh khéc cling tinh twong tu nhu trén.

<M<M Cmm<E<CmaX;H

+M

— M. .
A X , . X , hat 1 hit 2
e Néu hon hop ¢6 hai chat, trongdd :n . =n_ . <M=—2 chit2 .
‘ chat 1 chat 2 2

Tinh chat ctia dai lugng trung binh : M, max in ax




— C.. +C._. H . +H

chat 1 chdt2 | _ 17 chatl chdt2 |
ncha’u chat2 < C= ’ nchﬁ’u - ncha’tz < H= yee
2 2
® Néu trong hon hop c6 hai chat, trong d6: M., =M hodcM ., =M=M__ =M . ;
Cch?ftl =C hoic Cchf{IZ =C= Cch?ftl = CchalZ’ i = H hoac H,.,=H=H_ . =H_ .,

Téng quat : Goi X la dai lugng trung binh cta cac dai lugng X1, X2, Xs,... trong hon hop thi :
X, < X < X ax
2. Uu diém ciia phwong phap trung binh
a. Xét cac hudng giai bai tap sau :

Cé}u 30 — Ma deé 175: Hon hop khi X gém anken M va ankin N ¢6 cung s6 nguyén tir cacbon trong phan tur.
Hon hop X c6 khoi lugng 12,4 gam va thé tich 6,72 it (& dktc). S6 mol, cong thirc phan tor cua M va N lan
Iuot 14 :

A. 0,1 mol CzH4 va 0,2 mol CzHo. B. 0,1mol C3Hs va 0,2 mol CzHa.
C. 0,2 mol C2H4 va 0,1 mol CzHo. D. 0,2 mol C3Hs va 0,1 mol CzHa.
(Pé thi tuyén sinh Pai hoc khéi A nam 2009)
Huéng dén gidi

e Cidch 1 : Sir dung phirong phdp tim Khodng gidi han s6 nguyén tir C
Dit cong thic cia M va N 1an luot 1a CaHzn (x mol) va CaHzn-2 (y mol).
Theo gia thiét, ta c6 :

xiy=2T2 ) x+y=0,3 4,2n=2y+12,4
224 =114n(x+y)-2y=12,4= 0<v<0.3
l4nx +(14n—2)y = 12,4 e y=5
N a CH ~0,1
—2,95<n<3,095=>n=3= gy Y
Mla CH,  |x=0.2

Suy ra D la dap an dung : 0,2 mol C,H, va 0,1 mol C,H,

e Cach 2 : Su dung phuong phdp trung binh
Vi M, N ¢6 ciing sé nguyén tir C, nén dit cong thirc trung binh caa ching la C.H,.
Theo gia thiét, ta cd

6,72 — 12,4
=0,3 Mcn =——=41,33 Mla C,H, (M =42) x=3
0,3 = a

n =

o= Nla CH, M=40) |y

— a = =
m,, =124 12x +y =41,33 s y=>533

2

T S| . 2o 6+4 A ST L 2 o A
Gia st hai chat c6 cung s6 mol thi s6 H:T:S,trenthuc t¢ H=5,33>5, chung to C3He phai c6 so

mol nhiéu hon. Suy ra D 1a dap an dung : |0,2 mol C,H, va 0,1 mol C.H,

b. Nhan xét :

Véi cach 1 : Dé giai quyét dugc bai toan, ta phai giai mot h¢ 2 phuong trinh, nhung lai c6 3 an sb. Vé
mat ly thuyet thi hé nhu vay khong thé giai dugc, dan dén bé tic. Trén thuc té, hé van c6 thé giai duoc vi cac
an sb c6 diéu kién cua n6 (0 < x, y < 0,3; n 1a s6 nguyén duong), nhung khéng phai hoc sinh nao ciing khai



thac dugc cac diéu kién nay. Dé giai duoc hé trén, doi hoi hoc sinh phai ¢ ki ning bién ddi toan hoc tét va
mat nhiéu thoi gian.

Véicach 2 : Dé dang tinh dugc gia tri khdi lwong mol trung binh ciia hai chat, tir 46 suy ra cong thirc ctia
ching. Tinh dugc s0 nguyén tir H trung binh cua hai chat va dua vao tinh chit cua gia tri trung binh dé suy
ra s& mol ciia C3Hes phai nhiéu hon s6 mol CsHa. Tir d6 dua vao cac phuong an dé suy ra s mol cia ting
chét. RS rang cach 2 nhanh chong va nhe nhang trong viéc tinh toan hon rat nhiéu so véi cach 1.

c. Két luan : D4i v6i bai toan lién quan dén hdn hop cdc chdt thi phuong phap trung binh 1a mot su lya chon
toi uu, gitp cho vi¢e tinh toan trd 1én don gidn hon, nhanh chdéng hon so véi phuong phap thong thuong.
3. Pham vi ap dung :
Phuong phép trung binh c6 thé giai quyét dugc nhidu dang bai tap lién quan dén hdn hop cac chat trong
hoa vo co cling nhu hoa hitu co.
Mot s dang bai tap thudng sir dung phuong phap trung binh
+ Tim hai kim loai (¢ dang don chdt hay trong igg’p’chdrt mudi, oxit,...) hodc hai halogen (trong muoi
halogenua) thudc cung mot nhém va thudc hai chu ky ke tiép hodc khong ke tiép.
) + Tim cdng thirc ciia hon hop cdc hop chat hitu co thude cung day dong dding, ké tiép hodc khéng ké
tiep.
+ Tim céng thire ciia cdc hop chat hitu co trong hon hop thude cdac diy dong dang khdac nhau.
+ Tinh lwong chdt tao thanh trong phan ieng doi véi hon hop cdc chat hivu co.
II. PHAN DANG BAI TAP VA CAC Vi DU MINH HQA
Phuwong phap trung binh thuong ding dé gidi cdc bai tdp tim cdc chdt trong hon hop hodc tinh todn
luwong chat trong phan ung

Phwong phap gidai
- Budce 1 : Lip so do phan iing biéu dién qud trinh chuyén héa giita cdc chdt, dé thdy ré ban chit héa
hoc cua bai todn.
- Buéc 2 : Nhdn dang nhanh phirong phdp gidi bai tdp : Khi gdp dang badi tdp tim cdc chdt trong hon
hop thi ta nén su dung phuong phdp trung binh.

- Bwdc 3 : Dya vio yéu cau dé bai dé danh gid, lwa chon nén sir dung gid tri trung binh nao cua hén
hop thi t6i wu nhdt, chi can sir dung mot gid tri trung binh hay phai sit dung nhiéu gid tri trung binh.

- Budc 4 : Dya vao gia thiét va su bdo toan electron, bao toan dién tich, bdo toan khoi lwong, bao toan
nguyén to de tim cac gia tri trung binh, két hop voi tinh chdt cua gia tri trung binh dé tra loi cac cdu hoi ma
dé bai yéu cau.

» Cdc vi du minh hoa <
1. Tinh lwong chit trong phan g
a. Sir dung mot gia tri trung binh
Véi mét s6 bai tdp chira hon hop cdc chdt, ta chi can khai thac mét gid tri trung binh la tim dwoc két
qua.

Vidy 1: Hoa tan hoan toan m gam Al bang dung dich HNOgz loéng, thu duoc 5,376 lit (dktc) hon hop khi X
g6m N2, N20 va dung dich chira 8m gam mudi. Ti khéi ctia X so v6i Hz bang 18. Gid tri ciia m 1a

A.17,28. B. 19,44, C. 18,90. D. 21,60.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)
Huwédng din gidi
L — M, +M
Nhén thdy : M, n,0) = —2——2>=18.2 =36 gam/mol = n, =ng,= 2523262 =0,12 mol.

Theo bao toan nguyén té Al, ta c6 :

Nano, = Nay = % =0,037m = m,, o, =213.0,037m =7,888m < 8m.




Suy ra phan tmg tao ra ca mudi NHsNOs.

my, ., =8m—7,888m=0,112m (gam)=n, . = 18102“1 —0,0014m (mol),
Ap dung bio toan electron, tacd : 3 n,, = 8ny o +10ny +8nyy, o, = m=|21,6 gam
—

0,037m 0,12 0,12 0,0014m

Vi dy 2: Hoa tan hoan toan 12,42 gam Al bang dung dich HNO3 loang (du), thu dugc dung dich X va 1,344
lit (& dktc) hon hop khi Y gom hai khi 14 N2O va N2. Ti khoi ctia hon hop khi Y so véi khi Hz 1a 18. C6 can
dung dich X, thu dugc m gam chat ran khan. Gid tri chlam Ia :
A. 97,98. B. 106,38. C. 38,34. D. 34,08.
(Dé thi tuyén sinh Pai hoc khoi A nam 2009)

Huwéng din gidi
Thay hai khi N2 va N2O thanh N2Ox. Taco: 14.2+16x=18.2=36=x=0,5.
Vi x = 0,5 thi s6 oxi héa trong N2Ox 14 0,5. Nhur vy s6 oxi hoa ciia N trong HNOj3 giam tir +5 va +0,5.
Gia st phan ung tao ra mudi NH4NOs3, ta co :

EE-IIYY

IlAl

=n =0,105 mol.
— NH,NO ’
3I1Al - 9nNzox + 8nNH4NO3 e

0,46 0.06 y

= M5 = My, + Mo, = 0,46.213+ 0,105.80 =[106,38 gam

Vi du 3: Hoa tan hoan toan 8,862 gam hdn hop gom Al va Mg vao dung dich HNOj3 lodng, thu duoc dung
dich X va 3,136 lit (& dktc) hdn hop Y gém hai khi khong mau, trong d6 c6 mot khi hoa nau trong khong
khi. Khéi lugng cta Y 14 5,18 gam. Cho dung dich NaOH (du) vao X va dun néng, khong c6 khi mii khai
thoat ra. Phan tram khoi luong ctia Al trong hon hop ban dau 1a :
A. 19,53%. B. 15,25%. C. 10,52%. D. 12,80%.
(Dé thi tuyén sinh Cao dang niam 2009

Huwéng din gidi
Hon hop Y goém hai khi khong mau, trong d6 c6 mot khi hoa nau trong khong khi. Suy ra Y ¢6 NO va
con lai 1a mot trong hai khi N2 (M = 28) hoac N2O (M = 44).

5,18

b

Dung dich sau phén ng tac dung v6i dung dich NaOH dun néng, khong c6 khi mui khai thoat ra chiing
té phan ung cua Al, Mg véi HNO3 khong tao ra NHsNOa.

(o My t+M 3,136
Nhanthidy : My =—2 N9 _37 . —p =2
Ay A 2 No =0 Thr

NO (M =30)

Vi My =
! N,O (M =44)

=37 gam/mol:>MNo<1\_/Iy <MNO:Yg6m{

=0,14 mol.

Theo gia thiét va bao toan electron, ta ¢ :

27n,, +24n,,, =8,862 n,, =0,042 0,042.27
3IIA] + ang = 3IlNO + 8nN20 = {nMg — 0,322 = %mAl = 8, 862
0,07 0,07

.100% =[12,8%]

Vi du 4: H3n hop khi X gom CzHs, CsHe va CaHs. Ti khéi cia X so véi H, bing 24. Dét chdy hoan toan
0,96 gam X trong oxi du roi cho toan b san pham chay vao 1 lit dung dich Ba(OH)2 0,05M. Sau khi cac
phan ung xay ra hoan toan, thu dugc m gam két tua. Gia tri caam la
A. 9,85. B. 7,88. C. 13,79. D. 5,91.
(Pé thi tuyén sinh Cao dang khoi A va khoi B nam 2013)

Huwoéng dan gidi



bit cong thirc trung binh cia hon hop X 1a C_H, .
Theo gia thiét va bao toan nguyén té C, ta co :

12x+6=242=48 [} _35
=
n,, =002 "o

C-Hg

—x.n,, =0,07 mol.
35 e

0,96
fem, = 7yg

Khi cho 0,07 mol CO2 vao dung dich chira 0,05 mol Ba(OH) sé tao ra ca mudi BaCOs va Ba(HCO3)..
Taco:

=
=0,02

0,02

Nyco, = 2nBa(OH)2 Moo, = Mgy = 0,03 mol = My o, = 0,03.197 =5,91 gam

0,05 0,07

Vi du 5: Crackinh 4,48 lit butan (dktc) thu duogc hon hop X gdm 6 cht Ha, CHa, CoHs, C2Ha, CsHg, CaHs.
Dan hét hon hgp X vao binh dung dich brom du thi thay khoi luong binh brom tang 8,4 gam va bay ra khoi
binh brom la hon hop khi Y. Thé tich oxi (dktc) can dot hét hon hop Y 1a :

A. 5,6 lit. B. 8,96 lit. C.4,481it. D. 6,72 lit.
Thi thir Pai hoc — THPT chuyén Quang Trung — Binh Phudc
Huwéng din gidi

Trong phan ung crackinh butan, ta ¢6 : n n =0,2 mol.

(H,,CH,,C,H¢) — n(C4H8,C3H6,C2H4) ~ 'C,H,, ban ddu

Khi cho X vao binh dung dich Br, chi ¢6 cac anken phan tng. Suy ra :

8,4

=8,4 gam/ mol = M(C4H8,C3H6,C2H4) = =42.

M e n,. cn,.c,n,) — Minh Br, tang 0.2
) 2

Suy ra cong thirc trung binh ctia hdn hop (C2Ha, C3Hes, CaHsg) 1a CsHe; cong thire trung binh cua hon hop
(H2, CHa, C2He) la CHa.

D6t chay hdn hop Y chinh 1 d6t chay CHa :
CH, + 20, —— CO, + 2H,0
mol:0,2 — 0,4

Vay V, =0,4.22,4=|8,96 lit

Vi dy 6: HOn hop X gom hai ankin dong dang lién tiép. 1,72 gam hdn hgp X [am méat mau vira du 16 gam Br
trong CCls (san pham cong la cac dan xuat tetrabrom). Neu cho 1,72 gam hon hop X tac dung véi luong du
dung dich AgNO3z trong amoniac thi thu dugc m gam chat ran khdng tan c6 mau vang nhat. Gia tri cia m la

A. 10,14, B. 9,21. C. 7,63 D. 7,07.
(Thi thir lan 1 — THPT Quynh Luu I — Nghé An, nam hoc 2012 — 2013)
Huwédng din gidi

bt cong thirc phén tir trung binh cua hai ankin trong X'la C-H - (k=2).

”i =34,4=n=2,6.

Taco: k., =n, =0,Imol=sn_, =0,05mol=>14n—2=
B n 2n-2 2 n 2n-2 s

Vay hai ankin 1a CoHz va CsHa. Chét ran thu dugc trong phan tmg ciia X véi dung dich AgNO3s/NH; l1a
C2Ag2 (CAg=CAg)va CsHsAg (CAg=C—-CH,).

n., +n., =0,05 n., =0,02 N o =0,02
Ta Cé : 2772 3774 :> 2772 :> 2 2
26nC2 Z +4OnC3H4 =1,72 Ney, = 0,03 LI =0,03

H 3 C;H,

= m =0,02.240+0,03.147 =|9,21 gam

Me, Ay MeHaag

chat rin




Vi du 7: Hidro hoa hoan toan m gam h§n hop X gdm hai andehit no, don chue, mach ho, ké tiép nhau trong
day dong dang thu dugc (m + 1) gam hon hop hai ancol. Mat khac, khi dot chay hoan toan ciing m gam X thi
can vua du 17,92 lit khi Oz (¢ dktc). Gid tri cuiam la

A.10,5. B. 17,8. C.8.8. D. 24,8.
(Dé thi tuyén sinh Pai hoc khéi B nam 2009)
Huéng dén gidi

bit cong thic phan tir trung binh cua hai andehit la C-H -O.

_ (m+1)—m

=0,5 mol.
2 2

Trong phan tmg cong Hz,tacod: n_, , =n,
Phén (mg d6t chay :

CH O+l _x
n  2n 2 2

> nCO, + nHO (1)

mol: 0,5 — 0,253n-1)=0,8

Theo (1) va gia thiét, suy ra : n= L4=m_., ,=0,5(14.1,4+16)=|17,8 gam

Vi du 8: Hon hop X gdbm HCOOH va CHsCOOH (ti 1¢ mol 1:1); hdn hop Y gdbm CH3OH va C2HsOH (ti 18
mol 3 : 2). Lay 11,13 gam hon hop X tac dyng v6i 7,52 gam hon hop Y ¢6 xuc tac H2SO4 dac, dun nong.
Khoi Iugng cua este thu dugc 1a (bi€t hi€u suat cac phan g este déu 75%) :

A. 11,4345 gam. B. 10,89 gam. C. 14,52 gam. D. 11,616 gam.
(Thi thir lan 1 — THPT Quynh Lieu 1 — Nghé An, nam hoc 2012 — 2013)
Theo gia thiét, ta co : I\_/Ix = 46+60 =53 gam/mol = n, = 1L13 =0,21 mol;
ﬁy = % =37,6 gam/mol=n_ = ;’752 =0,2 mol.

Vay hiéu suat phan tng este hoa tinh theo ancol.

Taco: m__=0,2.75%(53+37,6— 18 ) =10,89 gam

este

Ny DSPY Mx My MH20

Vi du 9: Cho hdn hop X gom 2 axit cacboxylic no, don chirc, mach hé 14 dong dang ké tiép tac dung hét véi
dung dich NaOH. Lugng mudi sinh ra cho phan tmg v6i voi toi xut to1 hoan toan, thu dugc hon hop khi co ti
khoi so vai He 1a 3,3. Hai axit d6 c6 phan tram s6 mol lan lugt 1a :

A. 30% va 70%. B. 20% va 80%. C. 25% va 75%. D. 50% va 50%.
(Thi thir dai hoc lan 1 — THPT chuyén Nguyén Hué — Ha Néi, nam hoc 2012 — 2013)
Huwédng din gidi

So' d6 phan tmg: CH - COOH —¥%» C H _ COONa —M20C 5 CH (1)

n

Theo (1) va gid thiét, tacé : M, =3,3.4=13,2=14n+2=13,2=n=0,8.

n 2n+2

Suy ra : Hai axit cacboxylic la HCOOH va CH3;COOH.
Goi x va (100 — x) 12 phan trim vé s6 mol cua hai axit, ta c0 :

n= XHA007X) g —20=[%n. =20% va %n =80%

HCOOH CH,COOH
100 &

Vi du 10: Hon hop khi X gdm ctilen, metan, propin va vinylaxetilen co ti khéi so voi Hp 1a 17. Dt chay
hoan toan 0,05 mol hon hop X r6i hap thu toan bd san pham chay vao binh dung dich Ca(OH), (du) thi khoi
luong binh tang thém m gam. Gié tri ciam 1a :

A. 5,85. B. 3,39. C.6,6. D.7,3.



(Dé thi tuyén sinh Pai hoc khéi B nam 2011)

Huéng din gidi
Hoén hop X gém etilen, metan, propin va vinylaxetilen c6 cong thirc phan tir lan luot 1a C2Ha, CHa, CsHg,
CsHa.
Céc chit trong X déu c6 4 nguyén tir H, chi khac nhau s6 nguyén tir C. Vay dit cong thirc phan tir trung
binh ctia cac chét trong X 1a CH,.

Theo gia thiét : M, =17.2=34=12x+4=34=x=2,5.

Theo bao toan nguyén t6 C va H, ta c6
Neo, =250 40 {ncoz =0,125
=

n,,=0,1

2 Mo, My 0

=m =0,125.44+0,1.18=|7,3 gam

binh tang — (CO, ., H,0)

2nHZO = 4nC215H4

Vi du 11: D6t chay hoan toan 4,02 gam hdn hop gdm axit acrylic, vinyl axetat va metyl metacrylat rdi cho
toan b san pham chay vao binh 1 dung dung dich H2SO4 dac, binh 2 dung dung dich Ba(OH)2 du thay khoi
lugng binh 1 tang m gam, binh 2 xuat hién 35,46 gam ket tua. Gia tri cia m la

A. 2,70. B. 2,34. C. 3,24. D. 3,65.
(Pé thi HSG — Tinh Thai Binh, ndam hoc 2012 — 2013)
Huwéng din gidi

Axit acrylic, vinyl axetat va metyl metacrylat c6 cong thic cdu tao lan lugt 1a CH,=CHCOOH,
CH3COOCH=CH>, CH,=C(CH3)COOCHs.

Dit cong thire phan tir trung binh ctia cac chat 1a C-H- O, (k=2).

2n-2 2
Theo gia thiét ta thiy : Két tiia & binh 2 1a BaCOs, khéi lugng binh 1 ting 1a khéi lugng caa H2O.
Goi tong s6 mol clia cac chat 1a x mol. Theo gia thiét va bao toan nguyén t6 C, ta co :

1’IC trong C-H - O, = 1}ICOZ = nBaCO3 = 0’ 18 nx = 0,18 nx = 0,18
- s
m

cn o, =402 (14n+30)x=4.02  |x=0,05

n°2n-2

St dung cong thirc (K—D.ny oo o = N —Ny o SUYTA:

n,.=n. —n =0,13 mol = m, ,=0,13.18=2,34 gam

H,0 o, C-H,- 0,

0,18 0,05

Vi du 12*: Hon hop M g@)m ba chat hitu co X, Y, Z don chirc déng phén cua nhau, déu tac dung dugc voi
NaOH. Pun néng 13,875 gam hdn hop M vé6i dung dich NaOH vira du thu dugc 15,375 gam hdn hop mudi
va hdn hop ancol co ti khdi hoi so véi Hz bang 20,67. O 136,5°C, 1 atm thé tich hoi ciia 4,625 gam X bang
2,1 lit. Phan tram khéi luong ctia X, Y, Z (theo th tu khéi lwong mol gdc axit ting dan) lan luot 1a :

A. 37,3%; 25,4%; 37,3%. B. 40%; 20%; 40%.
C. 37,3%; 37,3%; 25,4%. D. 20%; 40%; 40%.
(Dé thi thir Pai hoc lan 1 — THPT Lwong Pdc Bang — Thanh Héa, nam hoc 2013 — 2014)
Huéng dén gidi
Theo gia thiét, ba chat X, Y, Z 1a dong phéan va déu tac dung duoc véi NaOH.
n, = 211 =0,0625 mol=>M, =M, =M = 4,625 =74 gam/ mol
0,082(273+136,5) 0,0625
= X'la HCOOC,H,; Y 1a CH,COOCH,; X 1a C,H,COOH.
B8 61875 mols M. =123 gy ks

Nrcoona ~ Mixv.2) =

= %HCOOC,H, = %C,H,COOH (*)

RCOONa 0,1875 -




Str dung so dd duong cho, ta co :
CH30OH 32 46 — 41,36 = 4,66
’ \41 34/ _ Nenon _ 4,66
CoHsOH 46 / \ 41,36 —-32=9,34 e 0m 9,34
9%HCOOC H, =2.%CH,COOCH, (**)

1
2

%HCOOC,H, = 40%; %CH,COOCH, = 20%; %C,H,COOH = 40%

b. Sir dung nhiéu gia tri trung binh

Vidu 13: Hon hop M gém mét andehit va mot ankin (co cung sO nguyén tir cacbon). Dot chay hoan toan x
mol hon hop M, thu dugc 3x mol CO2 va 1,8x mol H20. Phan tram s6 mol cua andehit trong hon hop M 1a :
A. 20%. B. 50%. C. 40%. D. 30%.

(Dé thi tuyén sinh Bai hoc khéi B niam 2011)

Huéng dén gidi
S6 nguyén tir cacbon va hidro trung binh cta andehit va ankin 1a :
Neo, _3x

Clandehit, ankin) = —————=——=—=23 (1); Handehit, ankin) =
X

2n1—120 _2.1,8x

=3,6 (2).

X

Il(andehit,ankin) Il(andehh,ankin)

Tu (1) va (2), suy ra : Ankin la CH=C-CH, (C,H,); andehit la CH=C~-CHO (C,H,0).

Goi a va (1 — a) s6 mol cua andehit va ankin trong 1 mol hdn hop. Ta c6 :

Handenit,ankiny = 22 +4(1—a) = 3,6 = a = 0,2 =|%n =20%

CH=C-CHO

Vi du 14: Hn hop X gom hai axit cachoxylic no, mach ho Y va Z (phén tir khéi cua Y nho hon ciia Z). Bt
chay hoan toan a mol X, sau phan tng thu dugc a mol H20. Mat khac, neu a mol X tac dung véi luong du
dung dich NaHCOg, thi thu dugc 1,6a mol CO2. Thanh phan phan tram theo khoi Iuwgng cua Y trong X 14 :

A. 46,67%. B. 40,00%. C. 25,41%. D. 74,59%.
(Dé thi tuyén sinh Dai hoc khéi B niam 2011)
Huéng din gidi

, — 2n Y 1a HCOOH 1
Tt gia thi€t, suy ra: H= %O :§:2:> 4 (x mol)

Z. 1a HOOC-COOH (y mol)
Phan g ctia X v61 NaHCO3 : -COOH + NaHCO, — COONa + CO, + H,O

n, a

n -
Suy ra: COOH = Jcoon _ o, _16a_y o oy X*2y o X_2
n, n, a X+y y 3
Vay %m AJOO%: 25,41%

HCOOH =) 46.+3.90
2. Tim chét
a. Sir dung mgt gia tri trung binh

Vi du 1: Hoa tan hoan toan 6,645 gam hdon hop mudi clorua cua hai kim loai kiém thudc hai chu ki ké tiép
nhau vao nude duge dung dich X. Cho toan bo dung dich X tac dung hoan toan véi dung dich AgNOs (du),
thu duogc 18,655 gam két tua. Hai kim loai kiém trén 1a :

A. NavaK. B. Rb vaCs. C. Liva Na. D. KvaRb.
(Pé thi tuyén sinh Cao dang nam 2011)

Huwédng din gidi
Goi cong thuc cua hai kim loai kiém l1a R.
Theo bao toan nguyén t6 Cl, ta c6 :




_18.655 ()13 mol = Mra = 2% Z51.11= Mk =15.61.

rer = Mazer =7 375 0.13

Suy ra hai kim loai kiém 12 |Li va Na

Vi du 2: Hoa tan hét 10,1 gam hon hgp hai kim loai kiém thudc 2 chu ki lién tiép vao nudc thu duoc 3 lit
dung dich c6 pH = 13. Hai kim loai kiém d6 1a

A. Li, Na. B. K, Rb. C. Na, K. D. Rb, Cs.
(Thi thir dai hoc lan 4 — THPT Chuyén — Dai hoc Vinh, nam hoc 2010 — 2011)
Huwéng din gidi

Dung dich sau phan tng c6 pH = 13, suy rapOH =1, [OH ]=0,1M; n._ = 0,1.3=0,3 mol.

Dit cong thire chung cta hai kim loai kiém 13 R.
® Huong 1 : Tinh theo phwong trinh phan vng

Phuong trinh phéan Gng :
R + HO - R" + OH™ + %H2 )
mol : 0,3 «— 0,3
Theo (1), suyra: n, =n_  =0,3 mol= Mk = 100’31 =33,6 gam/ mol.

Vay hai kim loai kiém ké tiép 1a [Na (M =23) va K (M =39)

® Huéng 2 : Dya vdo bdo todan nguyén té va bdo toan dién tich
Theo bao toan nguyén té R va bao toan dién tich trong dung dich sau phan tmg, ta 6 :

n,=n_,=n__=03 mol:ﬁRzlo’l
R R OH

=33,6 gam/ mol.

b

Vay hai kim loai kiém ké tiép 1a [Na (M =23) va K (M =39)

Vi du 3*: Hoa tan hoan toan hén hop X gom 0,11 mol Al va 0,15 mol Cu vao dung dich HNO3, thu duoc
1,568 lit (dktc) }16n hop Y gom 2 khi (trong d6 c6 1 khi khdng mau héa ndu ngoai khong khi) va dung dich Z
chtra 2 muoi. S6 mol HNO3z da tham gia phan tng la :

A. 0,63 mol. B. 0,7 mol. C. 0,77 mol. D. 0,76 mol.
(Thi thir lan 1 — THPT Quynh Luu 1 — Nghé An, nam hoc 2010 — 2011)
Huwédng din gidi

Theo gia thiét suy ra : Phan tng khong tao ra mudi amoni, dung dich Z chtra 2 mubi 1a AI(NO3)3 va
Cu(NO3)2. Trong Y ¢6 mdt khi 1a NO, khi nay hoa nau trong khong khi.

+5

Goi n 1a s6 electron trung binh ma N nhén vao dé sinh ra hdn hop khi Y. Theo bao toan electron, ta c6 :

n.n, =3n,+2n, =0,63=n=9=3<9<10.
0,07 0,11 0,15

+5 +5
Pé sinh ra NO, N di nhan vao 3 electron. Vay dé sinh ra khi con lai thi N phai nhan nhiéu hon 9

+5

eletron. Suy ra N d nhén vao 10 electron dé sinh ra khi N». Hai khi trong Y 1a NO va No.
30y, +10n, =63 {HNO =0,01

Theo bao toan electron, ta co : =
n., +n, =0,07 n, =0,06

Theo bao toan nguyén té N, ta c6 :




n =n +n =0,63+(0,01+0,06.2)=|0,76 mol

HNO, NO,” tao mudi N trong sin phdm khtt
%,—/

Delectron trao ddi

Ngoai ra con c6 mot cach khac ngin gon hon (xem phwong phép tim khodng gidi han).

Vi du 4: Dbt chay hoan toan 6,72 lit (dktc) hdn hop gdm hai hidrocacbon X va Y (My > Mx), thu duoc 11,2
lit CO2 (dktc) va 10,8 gam H>O. Cong thac cua X la:

A. CoHe. B. CoHa. C. CHa. D. CoHo.
(Pé thi tuyén sinh Cao dang nam 2010)
Huéng dén gidi
— n
Taco: Coxv =2 =2 _1 667 =[X 1a CH,
Nyy 03

Vi dy 5: Hon hop khi X gom mot ankan va mot anken. Ti khdi cua X so voi Hz bang 11,25. D6t chéy hoan
toan 4,48 lit X, thu duoc 6,72 lit CO2 (cac thé tich khi do & dktc). Cong thirc cia ankan va anken lan luot 1a
A. CH4 va CoHa. B. CoHg va CoHa. C. CH4 va C3Hs. D. CH4 va CsHs.
(Dé thi tuyén sinh Pai hoc khéi B nam 2010)

Huéng dén gidi
Neo, 0,3

S6 nguyén tir cacbon trung binh cua 14 : Cx = =1,5= ankan la CH..

n 0,2

X

Theo gia thiét, ta c6 :

m, = &,EB.O,Z =4,5 gam = m, :4,5—w =0,9 gam = Ny o= 0’29 =0,45 mol.
Mx nx Mx me
Khi d6t chay hdn hgp gém ankan va anken thi :
N =Ny o N = 0,15mol=n_,_ =0,2-0,15=0,05 mol.
0,4_5 0,3
Theo bao toan nguyén t6 C, ta co :
n =0,15+0,05n =0,3 = n=3 = anken la CsHs.

I1C trong CH, + 1’lC trong C H, ~ “Ctrong CO,

Vay X gdbm |CH, va C,H,

Vi du 6: Nitro hoa bezen thu dugc hdn hop 2 chét hitu co X va Y, trong d6 Y nhiéu hon X mot nhom —NO2.
Dot chdy hoan toan 12,75 gam hon hop X,Y thu duge COz, H20 va 1,232 lit N2 (dktc). Cong thirc phan tu va
s6 mol X trong hon hop 14 :

A. CeHsNO2 va 0,05. B. CsHsNO2 va 0,09.
C. CeH4(NO2)2 va 0,01. D. CsH4(NO2). va 0,05.
Huéng dén gidi

Dit cong thirc phén tir trung binh ciia hai hop chét nitro 1a C.H_-(NO,)- va ¢6 s6 mol 1a x.
Theo gia thiét va bao toan nguyén td N, ta ¢6 :
DNy No,y- = ZHN2 nx = 0,11 nx = 0,11~
6-n n = _ - —>n= 1,1
m =12,75 (78 +45n)x =12,75 x=0,1

CGHG,; (NO, )E

Suyra: X va'Y lan luot 1a CeHsNO2 (a mol) va CsHa(NO2)2 (b mol).

n=2t20 4y {a:0,09

® Huong 1 : Can ctt vao s nhom —NO3 trung binh, ta c6 a+b =
b=0,01
a+b=0,1
10




Vay cong thirc phan tir va sb mol X trong hdn hop 1a C,H,NO, va 0,09 mol

® Huong 2 : Vi n= I,1< % =1,5 nén CgHsNO2 phai c6 s6 mol nhiéu hon CeHa(NO2)2.

Viy cong thirc phan tir va sb mol X trong hdn hop 1a C,H,NO, va 0,09 mol

Vi dy 7: Hon hop 3 ancol don chite X, Y, Z ¢o tong sb mol 13 0,08 va khéi luong Ia 3,38 gam. Xac dinh
cong thuc phan tir ciia ancol Y, biét rang Y va Z c6 cung sO nguyén tir cacbon va so6 mol ancol X bang 5/3
téng s6 mol cua ancol Y va Z, My > Mz.
A. CH3;0H. B. C2HsOH. C. C3H70OH. D. C4HoOH.
(Dé thi thit Pai hoc lan 1 — THPT Lwong Bang Ddc — Thanh Héa, nam hoc 2013 — 2014)

Huwéng din gidi
Theo gia thiét, ta co : ﬁ(x,y, 7) = (?;’ (3)2 =42,25 gam/ mol = X la CH,OH (M =32).
n, +n,+n, =0,08 0 =0.05 o
=Y - 32
5 SO o Muy.py = 238700532 59 33 vam/mol.
n,=—(n,+n,)) n,+n, =0,03 0,03

X773
ViY vaZ cé cung $b nguyén ta C, My > Mz va 1\_/I(Y, 2=59,33 nén Y 1a C,H,OH (M =60)

Vi du 8: Hon hop X gém hai ancol don chire, dong dérJg ké tiép. Pun nong 16,6 gam X v6i H2SO,4 ddc ¢
140°C, thu duogc 13,9 gam hon hop ete (khdng c6 san pham hitu co nao khac). Biét véi phan (ing xay ra hoan
toan. Cong thuc cua hai ancol trong X la
A. C3H;0H va C4H9OH. B. CH30H va C2HsOH.
C. C2Hs0H va C3H7OH. D. C3HsOH va C4H;OH.
(Pé thi tuyén sinh Cao dang khei A va khoi B nam 2013)

Huéng dén gidi
Ap dung bao toan khdi lugng va bao toan nguyén té H trong nhém OH cua ancol, ta co :

{mROH =m, . +m, {mHzo =2,7 gam 16,6
= M =

: - =55,33 gam/ mol.
n-_ =2n ROH (0,3 g

RO H,0 n...= 2nHzo =0,3 mol

RO

Vay hai ancol trong X 1a |C,H,OH (M =46) va C;H,OH (M =60)|

Vi du 9: Pun ndéng 30 gam mot hdn hop X gdm 2 ancol no, don chirc, maach hé voi H2SO4 didc & 140°C thu
duoc 25,5 gam hon hop Y gom 3 ete. Biét cac ete c6 s6 mol bang nhau va phan tng xay ra hoan toan. Hai
ancol trén c6 thé 1a :

A. CH30H va C4H9OH. B. C2HsOH va C4HeOH.
C. CH30H va C2HsOH. D. CH30H va C4HqOH.
(Thi thir dai hoc lan 2 — THPT chuyén Himng Vieong — Phit Tho, nam hoc 2010 — 2011)
Huéng dén gidi

Trong phan tng ete hda, 4p dung bao toan nguyén té H trong nhém OH cua ancol va bao toan khéi lugng, ta
co:

Mo = Meor T mHzo m“zo =45 30
30 255 — 4.5 =M., = 05 =60 gam/ mol.
n..= 21’1H20 Deon = 2nH20 =2. 18 =0,5 ’

Do c4c ete thu duoc ¢ s6 mol bang nhau nén hai ancol ban dau ciing c6 sé mol bing nhau.
11



Goi khéi lvgng mol cua hai ancol twong tng 1a M1 va M,. Suy ra :

M +M M, =46 (C_H.OH R
=12 04 ! (C.H; ): X gobm |C H,OH va C,H,OH
ROH M, =74 (C,H,OH)

Vi du 10: Oxi hoa hét 2,2 gam hdn hop hai ancol don chirc thanh andehit can vira du 4,8 gam CuO. Cho toan
b6 lugng andehit trén tac dung véi luong du dung dich AgNOs trong NHas, thu dugc 23,76 gam Ag. Hai
ancol la :

A. C2HsOH, C2HsCH20H. B. C2Hs0H, C3H7CH20H.
C. CH30H, C2HsCH20H. D. CHsOH, C,Hs0OH.
(Dé thi tuyén sinh Pai hoc khoi A nam 2010)
Huwéng din gidi

Got cong thirc phén tr trung binh cua hai ancol la C-H - O.
Phuong trinh phan tng oxi hoa ancol :

CH_ O+ CuO—>CH O+HO+Cu ()
mol: 0,06 « 0,06 — 0,06

n x
Trong phan Ung trang guong : —&— = 022 _ 3,67 nén trong hon hop andehit c6 HCHO, andehit con
nC;H2;0 0,06
lai la RCHO.
2n +4n =n, =0,22 n =0,01 n =0,01
Tach: RCHO HCHO Ag - { RCHO N RCH,OH
Nectio T Mictio = My ancot = 05 00 Nyeno = 0,03 Neg o = 0,05

= 32.0,05+0,01(R+31)=2,2=R =29 (C,H,-).

Vay hdn hop ancol ban dau 1a CH,OH va C,H,CH,OH

Vi du 11: Cho m gam hén hop hoi X gdm hai ancol (don chue, bac I, 1a dong dang ké tiép) phan tng voi
CuO du, thu dugc hon hop hoi Y gom nude va andehit. Ti khoi hoi cia Y so véi khi hidro bang 14,5. Cho
toan b Y phan trng hoan toan vai lugng du dung dich AgNOs3 trong NHs, thu dugc 97,2 gam Ag. Gia tri cia
m la

A.140. B. 14,7. C. 10,1 D. 18,9.

(Pé thi tuyén sinh Cao dang nam 2012)

Huéng dén gidi
bit cong thuce phan tr trung binh cua hai ancol 1a C-H - O.
Phuong trinh phan (mg oxi hoa ancol bang CuO :
CH_- O+ Cu0 —“-» CH_OT + HOT + Cu ()

Theo gia thiét va (1), ta co : My =W =14,5.2:>£:%:1,714 Q).

Suy ra hai ancol dong dang ké tiép 1a CH3OH va CoHsOH.

Dat n n =X mol; n

HCHO — ''CH,OH n =y mol.

CH,cHO — ''C,H,0H

Theo (2) va bdo toan electron trong phan ung trang guong, ta co :

= 0,1
=0 20,1.3240,2546=[14.7 gam
y=0’25 — —

Mep,0m Me, Hs0m

x+y 7

LoXxt2y 12 {

n,, =4x+2y=0,9
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Vi du 12: Cho 14,8 gam hdon hop X gém 2 ancol don chirc A va B (Ma < M) tac dung Na du thu dugc 3,36
lit hidro (dktc). Oxi hoa cung luong hon hop X dugc hon hop andehit Y. Cho toan bg lugng Y phan tng het
v6i lugng du dung dich AgNOs trong NH3 thu dugce 86,4 gam Ag. B ¢6 s6 dong phéan ancol 1a

A. 3. B. 1. C. 4. D. 2.
(Thi thw dai hoc lan 4 — THPT chuyén Nguyé~n Hué — Ha Ngi, nam hoc 2011 — 2012)
Huéng dén gidi

Goi cong thire phan tir trung binh cua hai ancol trong X 1a ECHZOH.

Theo bao toan nguyén t6 H trong nhém —OH, ta c6 : n. . =2n, =0,3 mol

So db phan tng : ECHZOH __oxihta_ ROH(O —ANO/NH, Ag

0,3 mol 0,3 mol 0,8 mol
5 a 4 nAg Oa 8 A x . , .
Trong phan Ung trang guong : = =2,667 >2 nén trong hon hop andehit c6 HCHO, andehit
RCHO 0,3
con lai la RCHO.
Tacé: 20gepo TNy = n,,= 0,8 N {HRCHO =0,2 N Npenon = 0,2
Necro F Macro = Mo aneat = 053 Nyeno =Y Neyon = 0,1

—32.0,1+0,2(R+31)=14,8 =R =27 (CH, = CH-).

Vay hai ancol trong A, B trong X 1an lugt 1a CHsOH va CH,=CH-CH,OH. B chi ¢6 |1| dong phan ancol
duy nhét.

Vidu 13: Hdn hop X gon hai andehit no, don chirc, mach hd (i 16 mol 3 : 1). Pt chay hoan toan mot lwong
X can vura du 1,75 mol khi Oz, thu dugc 33,6 lit khi CO2 ( dktc). Cong thirc cuia hai andehit trong X 1a
A. HCHO va CH3CHO. B. HCHO va C2HsCHO.
C. CH3CHO va C3H;CHO. D. CH3CHO va C2HsCHO.
(Pé thi tuyén sinh Cao dang khéi A va khoi B nam 2013)

Huéng dén gidi
bat cong thirc cua hai andehit no, don chirc 1a C.H,-O,.
Khi d6t chay andehit no, don chirc (k =1) thi s6 mol CO; thu dugc bang sé mol H,0.
Theo gia thiét va bao toan nguyén td O, ta ¢6 :

33,6 n =1
= = = 1’5 CBHZEO
nHZO nCO2 22,4 N CHZO
== n., = X gdm
Doy o +2n, =2nq, +ny, Cx = - : =15 H, O
y 1,75 1,5 1,5 GH 0
r n -
eNéy oo 1o I3 s 166 (loai).
New o 4
, I —
o Néy — 22 :§:>Cx = 3.1+1n =1,5=n=3 (thda min).
nCnHZnO 1

Vay hai andehit la [ HCHO va CzHSCHO|

Vi du 14: Hon hop X gdm hai axit cacboxylic don chtrc, dong ding ké tiép. Cho 5,4 gam X phan ¢ng hoan
toan vai dung dich NaHCOs3 du, thu duoc 2,24 lit khi CO2 (dktc). Cong thirc cua hai axit trong X la
A. C3H7COOH va CsHsCOOH. B. C.HsCOOH va C3H;COOH.
C. CH3COOH va C;HsCOOH. D. HCOOH va CH3COOH.
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(Pé thi tuyén sinh Cao dang khoi A va khéi B nam 2013)

Huéng dén gidi
Ban chat phan ng cua axit cacboxylic véi NaHCOs la :
—-COOH + NaHCO, —» -COONa + CO, + H,O (D
mol : 0,1 “«— 0,1

5’411 =54 gam/ mol.

b

Suy ra hai axit trong X la [HCOOH (M = 46) va CH,COOH (M = 60)

Theo (1), taco: n,,, =n 5o, =ng, = 0,1 mol = Maaxic =

Vi du 15: Hon hop M gbém 2 axit cacboxylic déu no, mach hé X, Y (Y hon X mét nhém chirc). Hoa hoi
hoan toan m gam M thu duogc thé tich hoi béng thé tich ctua 7 gam nito do cung diéu kién nhiét do, ap suét.
Néu cho m gam M tac dung véi Na du, thu dugc 4,48 1it Ha (dktc). Khi dbt chdy hoan toan m gam M, thu
duoc 28,6 gam CO,. Cong thirc phan tircia A vaB 1a :

A. C2H40: va C3H40a. B. CH202 va C3H404 .
C. C2H402 va C4Hs04 D. CH202 va C4HsOo.
(Thi thir dai hoc lan 3 — THPT chuyén Nguyén Hué — Ha Ngi, nam hoc 2010 — 2011)
Huéng dén gidi
A ) 7
Theo gia thiét, suyra: n, , = ng = 23 =0,25 mol.
PP N ‘ 2n, 20,2
S6 nhom chitc ~COOH trung binh ctia X, Y la : COOH«x.v) = 2 = =1,6.
xy 0,25

Suy ra X ¢6 mgt nhom —COOH, Y c¢é hai nhom —COOH.
Pit X 1a RCOOH hay ChH2nO2, Y 14 R’(COOH)2 hay CmH2m-204 va ¢6 s6 mol lan lugt 1a x, y.
Bén chat phan tng cua X, Y voi Na :

2

-COOH + Na — -COONa + %H

mol: Xx+2y - 0,5(x+2y)=0,2
Mcoon =X +2y=0,4 x=0,1 2
Taco:{COOHx.v, =72 — 1,6 =51y =0,15 :»{“‘
X+y m=3
0,In+0,15m =0,65
Neo, =nx+my = 0,65

Hai axit 1a X, Y lan lugt la |C,H,0, va C,H,0,

Vi du 16: Ancol X, andehit Y, axit cacboxylic Z c6 cing sb nguyén tir H trong phan tir thude cac day dong
dang no, don chirc, mach ha. Dt chay hoan toan hdn hop 3 chét nay (co sé mol bang nhau), thu dugc CO2
va H2O véiti lé mol 1a 11 : 12. Cong thirc phan tircua X, Y, Z 1a :

A. C2HgO, C3HgO, C3HgOo-. B. CH40O, C,H40, CoH40:.
C. C4H100, C5H100, C5H100o. D. C3HsO, C4HsO, C4HsO-.
(Thi thir dai hoc lan 3 — THPT chuyén Nguyén Hué — Ha Noi, nam hoc 2011 — 2012)
Huwéng din gidi
Vi Do My g =11:12 nén ta chon e, =11 mol; Ny o= 12 mol.

Dot chay andehit va axit cacboxylic no, don chirc, mach h¢, thu duwge n., =n, ;. D6t chay ancol no,
2 2
don chtrc, mach ha, thu duoc Nyo > Mo VAN, =0y (=N, .

ancol
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Suyra:ng=ny,—-n, =12-11=Imol=n, =n, =n, =1 mol.

2nH20 212

(X,Y,Z) = -
n(x, Y,Z) 2

Sénguyéntr Heua X, Y, Z1a: H =8.

SsuyraX,Y,Zla|CH,0, C,H0, C,HO,

Vi du 17: Cho hdn hop X gdém ancol metylic va hai axit cacboxylic (no, don chirc, ké tiép nhau trong diy
ddng ding) tac dung hét v6i Na, giai phong ra 6,72 lit khi Ha (dktc). Néu dun nong hén hop X (c6 H2SO4
dic 1am xuc tac) thi cac chit trong hdn hop phan tng vira da véi nhau tao thanh 25 gam hdn hop este (gia
thiét phan tng este hoa dat hiéu suat 100%). Hai axit trong hdn hop X 1a

A. HCOOH va CHzCOOH. B. CH3COOH va C2HsCOOH.
C. C2HsCOOH va C3H7COOH. D. CoH7COOH va C4HyCOOH.
(Dé thi tuyén sinh Bai hoc khéi A nam 2010)
Huéng dén gidi

bat cong thirc phan tir trung binh cta hai axit cacboxylic 1a RCOOH .
Theo bao toan nguyén t6 H va gia thiét, ta ¢ :

Ny on T Mrcoon = 2nHz =0,6 mol
=n =n- =0,3 mol.
n =n_ CH,0H RCOOH
CH,OH RCOOH
Trong phéan ung este hoa, ta co :
25 iy

n- =n =n- =0,3 mol = M- =——=283,33 gam/ mol = R =24,33.

RCOOCH, CH,OH RCOOH RCOOCH, 0.3

Vay hai axit dong dang ké tiép 1a |CH,COOH va C,H.COOH

Vi du 18: Xa phong hoa hoan toan 1,99 gam hon hop hai este bang dung dich NaOH thu dugc 2,05 gam

mubi clia mot axit cacboxylic va 0,94 gam hdn hop hai ancol 1a dong dang ké tiép nhau. Cong thic cua hai
este do la

A. CH3COOCH;3 va CH3COOCHs. B. C2HsCOOCHS3 va CoHsCOOC,HEs.
C. CH3COOC;Hs va CH3COOC3Hj5. D. HCOOCH; va HCOOCHs.
(Dé thi tuyén sinh Pai hoc khéi A nam 2009)
Huéng dén gidi

Dit cong thitc cua hai este 13 RCOOR.
Phuong trinh phan ung : RCOOR + NaOH —» RCOONa + ROH )]

Theo bao toan khoi luong, taco : m | - +my =My o, +M

=>my ., = 2,05+0,94-1,99 =1 gam=n, =0,025 mol

MgcooNa  Mpoy Mgcoor

RCOONa RoH — MNaoH =37.6 =20,6

=0 =ng =0,025 mol = {MRCOON& =82 — {5 =15 (CH,-)

ROH

Vé6i R =20,6 thi hai gbc hidrocacbon ké tiép 1a CHs— va CoHs— .

Hai este 1a [CH,COOCH, va CH,COOC,H,

Vi dy 19: Thuy phan hoan toan 0,2 mol mot este E can dung vira da 100 gam dung dich NaOH 24%, thu
duoc mot ancol va 43,6 gam hdon hop muoi cua hai axit cacboxylic don chire. Hai axit d6 la

A. HCOOH va CH3COOH. B. CH3COOH va C2HsCOOH.
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C. C2HsCOOH va CsH7COOH. D. HCOOH va C2HsCOOH.
(Dé thi tuyén sinh Bai hoc khéi A nam 2010)

Huéng dén gidi

%34%20,6 mol:%ﬂ:%:?,: E 1a este 3 chuec.
n

este >

Theo gia thit: n . =

Mit khac, khi thity phan E thu dugc mot ancol va hon hop hai mudi cta hai axit cacboxylic don chuec,
nén E la este 3 chirc tao badi hai axit don chirc va ancol 3 chirc.

bat cong thirc phan tir trung binh ctua E 1a R(OOC§)3.
Theo bao toan nguyén té Na, ta 6 :

—0.6mol>M =230 _ 75 66— R=5.66.

RCOONa 0.6
b

NRcoona — MNaoH
Suy ra hdn hop hai mudi gdm HCOONa va R'COONa.

n

£ 1 ) 1
o Néy —HCOONa _ °
n 2

R'COONa

Heoona = 052 . , .
=0,2.68+0,4.(R'+67)=43,6 = R'=8 (loai).

n,. =0,4
R'COONa mMycooNa My coona

, n =0,4
o Néu Mucoona _ 2 :s{ Hieoona = 0,4.68+0,2.(R'+67)=43,6 = R'=15 (CH,-).
n 2 — R

Npcoona R'COONa _ »

m HCOONa mR 'COONa

Vay hai axit la |[HCOOH va CH,COOH

Vi du 20*: Axit cacboxylic X hai chtic (c6 phan tram khdi luong cuia oxi nhé hon 70%), Y va Z 1 hai ancol

dong dang ké tiép (My < Mz). D6t chay hoan toan 0,2 mol hdn hgp gom X, Y, Z can vira du 8,96 lit khi O

(dktc), thu duogc 7,84 lit khi CO2 (dktc) va 8,1 gam H20. Phan tram khdi lugng cta Y trong hdn hop trén 1a
A. 15,9%. B. 12,6%. C. 29,9%. D. 29,6%.

(Dé thi tuyén sinh Pai hoc khéi B nam 2013)

Huwéng din gidi
Theo gia thiét : %m <70% = 41\'/[—16 <0,7=>M, >91,4= X l1a R(COOH), (s6 C trong X >3).

O trong X
X

vy ok - n 0,35 CH,OH
Theo gia thiét, suyra: Cix,v.z) = e N 1,75=Y,7Z1a {C }i OH
2775

1ll(X, Y,Z) ’
Ap dung bao toan nguyén t6 O, ta co :

0,2.00 (ong x,v,2) T 2n02 = 2nCo2 0y 0 = N0 (rong x,v,2) = 0,35 mol.

0,4 035 0,45
4n, +1. =0,35
IlX n(Y,Z) nX — O, 05
Suy fa . { biotoan nguyén t& O 0.15
n =V,
Ny +ny 5 =0,2 o
Mat khac, ta co :
— Cov.2.ny 5, +Cny C, =3; X 1a CH,(COOH),
Cx.v.z) = : =1,75
0,2 =>1<C <4= - 4
— Cy,zy=—
1< C(Y,Z) <2
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Ney o e pon = 0,15 {n 0.1
cH,oH — Vs

Suyra:q_ 1.n +2.n 4=
Cuy.z) = CH30HO’15 CHOH _ g Neyon = 0,05
1.32
= YoMy o = 0.1.3 =(29,9%

0,1.32+0,05.46+0,05.104

C6 thé néi, ddy la bai tap hitu co khé nhdt trong dé thi khoi B nam 2013, phai rat thanh thao phuong
phap trung binh thi hoc sinh moi co theé lam dwoc.

Vi du 21: Cho 2,1 gam hdn hop X gdm 2 amin no, don chue, ké tiép nhau trong diy dong géng phan tmg hét
v6i dung dich HCI (du), thu dugc 3,925 gam hon hgp mudi. Cong thirc cua 2 amin trong hon hop X 1a :
A. CH3NH3z va CoHsNHo. B. CoHsNH2 va CzH7NH:.
C. CsH7NH2 va C4HgNH,. D. CH3NH2 va (CH3)sN.
(Dé thi tuyén sinh Cao dang niam 2010)

Huwéng din gidi
Vi X 1 hén hop 2 amin no, don chirc nén ta c6 :

n_.=n,, =w=0,05 mol = Mamin = 21
amimn 36,5 0,05

Hai amin trong X 1 dong dang ké tiép, do d6 cong thirc cuia chung 14

CH,NH, (M =31) va C,H.NH, (M =45)

=42 gam/ mol.

Vi du 22*: Hon hop M gém mot anken va hai amin no, don chirc, mach ho X va Y la dong dang ké tiép (Mx
< My). Dot chdy hoan toan mét lugng M cén dung 4,536 lit O2 (dktc) thu duge H20, N2 va 2,24 lit CO2
(dktc). Chat Y la

A. etylmetylamin. B. butylamin. C. etylamin. D. propylamin.
(Dé thi tuyén sinh Pai hoc khéi A nam 2012)
Huwong din gidi

Trong phan tng ddt chay M, ap dung bao toan nguyén té O, ta co :

2 n,, = 2mco2 0, =0y, = 0,205 mol.

0,2025 0,1 ?
Khi dot chay anken thi n,,-n., =0; khi dot chidy amin no, don chic, mach ho thi
Ny o ~eo, . 2k (1 X \
n_ .= — 15 Suy ra : Khi d6t chay hon hop M thi :
Nyo—N 0,205-0,1 p n 0,1
nhai amin = L = =— = O, 07 mOI = Chai amin < <0, = - = 1’ 428
L5 L5 n. . 007

Véay X la CH,NH,; |Y la CH,CH,NH, (etylamin)

b. Sir dung hai hay nhiéu gia tri trung binh

Vi du 23: D6t chay hoan toan 6,72 lit (dktc) hdn hop gom hai hidrocacbon X va Y (My > Mx), thu dugc
11,2 lit CO2 (dktc) va 10,8 gam H20. Y la chat nao sau day ?

A. CoHas. B. C4Hs. C. CHa. D. C2H>.
(Dé thi tuyén sinh Cao dang niam 2010)

Huéng dén gidi
S6 nguyén tir cacbon va hidro trung binh cta X, Y lan luot 1a :
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_ n 0 _
Cx,v) = 0, =0’ =1,667= X la CH,; Hx.v) =

(o))

2r'leo 20,6
0,3

4

W

D, v) Dxv)
X ¢6 4 nguyén tt H va Hx.v) =4, suy ra Y phai c¢6 4 nguyén tir H trong phan tr. Vay cén ctt vao dép an

ta thdy Y 1a |C,H,

Vi du 24: D6t chay hoan toan 2 lit hon hop khi gdm ankin X va hidrocacbon Y can dung 4,5 lit khi O sinh
ra 3 lit khi COz (cac thé tich khi do ¢ cung diéu kién nhiét do, ap suat). Cong thirc phéan tir cua X va Y lan
luot 1a

A. C3Hs va CHa. B. C2H2 va CaHa. C. CzH2 va CHa. D. CsH4 va CoHe.

(Thi thir dai hoc lan 4 — THPT Chuyén — Dai hoc Vinh, nam hoc 2010 —2011)

Huéng dén gidi
Theo bao toan nguyén té O, ta 6 : 2V, =2V, +V, =V, ,=3lit
4.5 3 ?

S6 nguyén tir cacbon va hidro trung binh cia X, Y 1a :

_ Vv 3 — 2V
Coxv)=——2-=2=1,5 (I); Hxv) =—2 =3 (2).
(X,Y) (X,Y)

Tir (1), suy ra : Y 1a CHa. Tir (2), suy ra : X ¢ sd nguyén tir H nho hon 3 nén Y 1a C2Ha.
Vay X va 'Y lan lugt 1a |C,H, va CH,

Vi du 25: Cho 4,48 1it hon hop X (¢ dktc) gén} 2 hidrocacbon mach h¢ 161 tir tir qua binh chira 1,4 lit dung
dich Br2 0,5M. Sau khi phan tng hoan toan, s6 mol Brz giam di mot ntra va khoi luwgng binh tang thém 6,7
gam. Cong thirc phén tir cuia 2 hidrocacbon 1a :

A. C2Hz va C4Hs. B. C2H2 va CsHs. C. C3H4 va CsHs. D. CoH2 va CsHs.

(Pé thi tuyén sinh Pai hoc khéi A nam 2007)

Huwéng din gidi
1,4.0,5

Theo gia thiét, ta o : Ny i dng = =0,35mol;m_, . ohin tng = 6,7 gam.

Néu chi c6 mot hidrocacbon phan tmg (phwong an D) thi :

n., =62’—67 =0,258 mol >n, =0,2 mol (loai). Vay ca hai hidrocacbon déu tham gia phan tng véi
dung dich brom.
Khdi lwong mol trung binh, s6 lién két 7 trung binh ctia hai hidrocacbon 14 :
— - n
My =2x 287 335 0am/mol (1) m=—te 2035175 (2
n, 0,2 ny )

Tir (1) suy ra X phai c6 C2Hz (M = 26, ¢6 2 lién két ). Tir (2) suy ra chat con lai trong X phai c¢6 1 lién
két 7. Vay hai chat trong X 1a CH, va C H,

Vi du 26: Cho hdn hop X gdm hai axit cacboxylic no, mach khong phan nhanh. ‘Dét chéy hoan toan 0,3 mol
hon hop X, thu dugc 11,2 lit khi CO2 (¢ dktc). Néu trung hoa 0,3 mol X thi can 500 ml dung dich NaOH
IM. Hai axitdo 1a:

A. HCOOH, HOOC-CH2-COOH. B. HCOOH, CH;COOH.
C. HCOOH, C2HsCOOH. D. HCOOH, HCOOH-COOH.
(Dé thi tuyén sinh Bai hoc khéi A nam 2009)
Huwéng din gidi

Sb nguyén tir cacbon va sé nhom chirc trung binh cia hai axit 1a :
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Neo, 5 n 0,

EX = =" — 1’ 667 (1); COOHX — n—COOH — NaOH —
3 0,3

n, O, n, n, ,

=

9}

=1,667 (2).

Tir (1) va (2), ta thay : Céc axit trong X c6 sd nguyén tir C trong phan tir bang sé nguyén tir C trong
nhom chire. Vay X gdm |HCOOH va HOOC —COOH

Vidy 27: Hon hop X gdm hai axit cacboxylic don chirc, mach hé, ké tiép nhau trong cung diy dong dang.
Dot chay hoan toan 4,02 gam X, thu dugc 2,34 gam H20. Mt khac 10,05 gam X phan tmg vira du voi dung
dich NaOH, thu duoc 12,8 gam mudi. Cong thirc cua hai axit 1a

A. C3HsCOOH va C4H;COOH. B. CoH3COOH va C3HsCOOH.
C. C2HsCOOH va C3H7;COOH. D. CH3COOH va C2HsCOOH.
(Dé thi tuyén sinh Pai hoc khoi B nam 2013)
Huwéng din gidi

Theo gia thiét, ta thay :
Trong 4,02 gam X ¢6 n, =2n,, , =0,26 mol.

0,13
Trong 10,05 gam X €0 ny =n .oy = % =0,125 mol.
Suy ra: Trong 4,02 gam X c0 :
Hx = 0,26 =5,2 ~
0,125.4,02 0,05 . ||C,H,COOH (M =72, c6 4H)
005 0P T 4, = X 8OM A L COOH (M =86, c6 6H)
s Mx=0’05:80,4 JH =386, co

Vi Hx = 5,2 nén logi dwoc cac phwong an A va B. Vi Mx = 80,4 nén phuwong an D ciing bi logi.)

Vi du 27*: Khdi luong riéng ctia hdn hop X gom axit cacboxylic no, don chirc, mach ho' Y va propilen la
2,2194 gam/lit (¢ dktc). Phai dung 2,688 lit Oz (¢ dktc) dé dot hét 1,74 gam hon hgp. Cong thirc Y 1a :
A. CH3;COOH. B. HCOOH. C. C2HsCOOH. D. C3H7COOH.
(Thi thi dai hoc lan 3 — THPT chuyén Hung Vieong — Phu Tho, nam hoc 2011 — 2012)

Huwéng din gidi
AXxit cacboxylic no, don chirc, mach hé va propilen trong phén tir déu c6 mot lién két © (k = 1).
Khi d6t chay hon hop X, ta c6 :
44n 2 +18nHZO =1,74+3,84

(e[e)
my Mo, =>n., =ng,=0,09 mol.
2 2

Neo, =Ny o

Khdi lwong mol va sé nguyén tir C trung binh cuia cac chat trong X 12 :

1,74
—— =2,57 (2).
- 2)

— — n
Mx =2,2194.22,4 =49,71 gam/mol (1); Cx =—=2 =0,09:
n

X b
Vi trong X ¢6 CaHs (M =42, s6 C 1a 3) nén tir (1) va (2), suy ra :
{MY >Mx =49,71

C, <Cx=2,57

=Y 1a |CH,COOH |[(M =60, s6 C la 2).

Vi du 29*: Hon hop khi X gom dimetylamin va hai hidrocacbon dong dang lién tiép. D6t chay hoan toan
100 ml hdn hop X bang mét luong oxi vira du, thu duoc 550 ml hdn hop Y gém khi va hoi nuéc. Néu cho Y
di qua dung dich axit sunfuric ddc (du) thi con lai 250 ml khi (cac thé tich khi va hoi do & cing diéu kién).
Cong thac phén tir cua hai hidrocacbon 1a
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A. CoHg va CsHs. B. CsHes va C4Hs. C. CH4 va CoHe. D. C2H4 va CsHe.
(Dé thi tuyén sinh Pai hoc khéi A nam 2010)

Huéng dén gidi

Dit cong thirc phan tir trung binh ciia cac chat trong X 1a C;H§N£ (0< z< I).

So db phan tng :
°,0 - y Z
CHN —"%, xco, + LHO + 2N, (1)
A 2 2
ml: 100 5 100x —> S50y — 50z

100x +50y + 502 =550
, - s ~6
Theo gia thiét va (1), ta co : <100x +50z =250 = {y

2<x<2.5
O<z<l X<

Trong X c6 dimetylamin (CHz)2NH, c6 7 nguyén tir H va 2 nguyén tir N.

® V4i y =6, ta loai dugc phuong 4n A va B (vi cac hidrocacbon va amin déu ¢ sd nguyén tir H 16n hon
hoic bang 6).

e V4i 2 <x <2,5, ta loai duwoc phuong an C (vi cac hidrocacbon va amin déu ¢6 s6 nguyén tir C nho hon
hoic bang 2).

Vay dap an ding 1a D, hai hidrocacbon 1a |C,H, va C,H
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II1. BAI TAP VAN DUNG
Bai tdp danh cho hoc sinh lop 10

65
29

binh cta Cu 14 63,54. Thanh phan phéan trim vé s6 nguyén tir (s mol) cia mdi loai dong vi 1a :

CAau 1: Trong tu nhién, ddng (Cu) ton tai dudi hai dang dong vi $Cu va $Cu. Khéi lugng nguyén tir trung

A. 83Cu: 73%:; °Cu: 27%. B. 83Cu: 75%; %°Cu: 25%.
C. 8Cu: 72,5%; ®°Cu: 27,5%. D. %3Cu: 70%; ®°Cu: 30%.
Cau 2: Trong ty nhién kali c6 hai dong vi K va fglK Thanh phan phan trim vé khdi luong cia 133 Kco

trong KCIO4 la (Cho O = 16; Cl = 35,5; K=39,13) :

A. 26,39%. B. 26,30%. C. 28,33%. D. 29,45%.
Cau 3: Trong ty nhién clo c¢6 hai dong vi c6 sb khéi 1a 35 va 37. Khdi lugng trung binh nguyén tir ciia clo 1a
35,5. Vay phan tram vé khdi luong caa 3'Cl trong axit pecloric 12 (Cho 'H, '°O) :

A. 9,204 B. 9,25. C. 9,45. D. 9,404.
Cau 4: Hon hop X gom khi SOz va Oz ¢6 ti khéi so v6i CHa bang 3. Thé tich Oz can thém vao 20 lit hdn hop
X dé dugc hon hop Y ¢o ti khoi so voi CHa bang 2,5 1a (cac hon hop khi ¢ cung di€u kién nhiét d6 va ap
suat) :

A. 10 lit. B. 20 lit. C. 30 Iit. D. 40 lit.
Cau 5: Cho 1,67 gam hdn hop gdm hai kim loai & 2 chu ky lién tiép thudc nhom IIA (phan nhém chinh
nhom II) tdc dung hét véi dung dich HCI (du), thoat ra 0,672 lit khi H2 (& dktc). Hai kim loai do6 1a :

A. Be va Mg. B. Mg va Ca. C. SrvaBa. D. CavaSr.

(Dé thi tuyén sinh Pai hoc khéi B nam 2007)

Cau 6: Hoa tan hoan toan 2,84 gam hdn hop hai mubi cacbonat cta hai kim loai nhém IIA va thudc hai chu
ky lién tiép trong bang tuan hoan bang dung dich HCI ta thu dugc dung dich X va 672 ml CO2 (dktc). Hai
kim loai Ia :

A. Be, Mg. B. Mg, Ca. C. Ca, Ba. D. Ca, Sr.
Cau 7: Cho 9,1 gam hdn hop 2 mudi cacbonat trung hoa ctia hai kim loai kiém, & 2 chu ki lién tiép tan hoan
toan trong dung dich HCI du, thu dugc 2,24 lit khi CO2 (dktc). Hai kim loai d6 1a :

A. Na, K. B. K, Cs. C. Li, Na. D. Li, Cs.

(Thi thir Pai hoc lan 2 — THPT chuyén Himng Vieong — Phit Tho, nam hoc 2010 — 2011)
Cau 8: Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 1& mol 1:1) b:ilng axit HNOg, thu dugc V lit (¢ dktc)
hon hop khi X (gom NO va NO2) va dung dich Y (chi chira hai mu6i va axit du). Ti khoi cua X do6i voi Ha
bang 19. Gidtricua Vla:

A. 2,24, B. 4,48. C. 5,60. D. 3,36.

(Pé thi tuyén sinh Pai hoc khoi A nam 2007)
Bai tap danh cho hoc sinh lop 11
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Céau 9: Hoa tan hoan toan 4,431 gam hon hop Al, Mg bzimg dung dich HNO3 loang, thu dugc dung dich X

(khong chira mudi amonti) va 1,568 lit (dktc) hon hop Y gom hai khi khong mau trong d6 c6 mét khi hoa nau

trong khong khi ¢6 khoi lugng 1a 2,59 gam. C6 can can than dung dich thu dugc khoéi lugng muoi khan 1a :
A. 19,621 gam. B. 8,771 gam. C. 28,301 gam. D. 32,461 gam.

Cau 10: Hoa tan m gam hdn hop A gdm Fe va mot kim loai M (c6 hoa tri khong doi) trong dung dich HCI
du thi thu duge 1,008 lit khi (dktc) va dung dich chira 4,575 gam mudi khan. Hoa tan hét cung lugng hdn
hop A ¢ trén trong dung dich hon hop HNO3 dic va H2SO4 & nhiét do thich hop thi thu duge 1,8816 lit hon
hop hai khi (dktc) c6 ti khoi so voi Hz 1a 25,25. Kim loai M 1a :
A. Fe. B. Mg. C. Ca. D. Al
Cau 11: qH(x)n hop X ¢o ti khdi so v6i H 1a 21,2 gdm propan, propen va propin. Khi dbt chay hoan toan 0,1
mol X, tong khoi lugng ctia CO2 va H20 thu duogc la :
A. 18,60 gam. B. 18,96 gam. C. 20,40 gam. D. 16,80 gam.
(Pé thi tuyén sinh Pai hoc khéi A nam 2008)
Cau 12: Hon hqp X ¢6 ti khéi so V(ji H> 1;%1 27,8 gém butan, metylxiclopropan, but-2—en, divinyl va
etylaxetilen. Khi d6t chay 0,15 mol X, tong khoi lugng CO2 va H20 thu duoc la :
A. 34,5 gam. B. 39,90 gam. C. 37,02 gam. D. 36,66 gam.
Cau 13: Hon hop X gom C3Ha, C3Hs, CaHs c6 ti khdi so voi Hz 1a 21. D6t chéy hoan toan 1,12 lit hdn hgp X
(dktc), ro1 hap thu toan b(f) san pham chay vao binh dgng nude voi trong du, loc bo két tua, khoi lugng dung
dich thu dugc so voi khoi lugng nude voi trong ban dau
A. giam 5,7 gam. B. gidm 15 gam. C. tang 9,3 gam. D. giam 11,4 gam.
(Dé thi thir Pai hoc lan 2 — THPT Chuyén — Pai hoc Vinh, ndm hoc 2011 — 2012)
Cau 14: Pét chay hoan toan hdn hop X gdm 0,07 mol mdt ancol da chirc va 0,03 mol mot ancol khéng no,
c6 mot lién ket doi, mach ha, thu dugce 0,23 mol khi CO2 va m gam H20. Gia tri cia m la
A. 5,40. B. 2,34. C. 8,40. D. 2,70.
(Pé thi tuyén sinh Pai hoc khéi A nam 2013)
Cau 15*: Biét X 1a axit cacboxylic don chifc, Y la ancol no, ca hai chat déu mach ha, co cung s6 nguyén tur
cacbon. Pt chay hoan toan 0,4 mol hdn hop gdm X va Y (trong d6 sé mol cia X 16n hon sé mol cta Y) can
Vuavdu 30 24 lit khi O2, thu duoc 26 8~8 lit khi CO2 va 19,8 gam HzO. Biét thé tich cac khi do & diéu kién tiéu
chuan. Khoi lugng Y trong 0,4 mol hon hop trén 1a
A. 17,7 gam. B. 9,0 gam. C. 11,4 gam. D. 19,0 gam.
(Pé thi tuyén sinh Pai hoc khoi A nam 2013)
CAu 16: Hon hop M gdm hai axit cacboxylic X va Y (chi chitra chtrc axit, Mx < My). Bt chay hoan toan 0,1
mql M thu duoc 0,2 mol CO2. Pem 0,1 mol M tac dungrvdi NaHCOs3 du thu dugc 4,032 lit CO2 (& dktc).
Biét M khong tham gia phan ing trang bac. Phan tram khoi lugng cua Y trong M 1a
A. 66,67%. B. 40%. C. 20%. D. 85,71%.
(Dé thi thir Pai hoc lan 3 — Truong THPT Chuyén — Pai hoc Vinh — Nghé An niam 2013)
Cau 17: bét chay hoan toan 3 lit hon hop X gdm 2 anken ké tiép nhau trong diy ddng dang can vira du 10,5
lit O2 (cac thé tich khi do trong cung dicu kién nhiét do, ap suat). Hidrat hoa hoan toan X trong di€u kién
thich hop thu dwgc hdn hop ancol Y, trong d6 khéi luong ancol bac hai bang 6/13 lan tong khéi lugng cac
ancol bac mot. Phan tram khoi lugng cua ancol bac mot (cod sd nguyén tr cacbon 16n hon) trong Y 1a
A. 46,43%. B. 31,58%. C. 10,88%. D. 7,89%.
(Pé thi tuyén sinh Pai hoc khoi A nam 2012)
CAu 18: Hon hop X gom hai ancol no, don chue, mach ho, ké tiép nhau trong ddy dong dégg. Oxi hoa hoan
toan 0,2 mol hon hgp X c6 khoi luong m gam bang CuO & nhiét do thich hop, thu duge hon hgp san pham
hitu co Y. Cho Y tac dung véi mot lugng du dung dich AgNO3 trong NHs, thu dugc 54 gam Ag. Gia tri cua
m la
A. 153 B. 8,5. C.8,1 D. 13,5.
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(Dé thi tuyén sinh Dai hoc khéi B niam 2009)

Cau 19: Cho m gam hdn hop X gdm hai ancol no, don chire, ké tiép nhau trong day ddng dang tac dung véi
CuO (du) nung néng, thu dugc mot hon hop ran Z va mot hon hop hoi Y (co ti khoi hoi so vai Hz 1a 13,75).
Cho toan bd Y phan tng véi mét luong du AgoO (hoac AgNOs) trong dung dich NHz dun néng, sinh ra 64,8
gam Ag. Gid triciam la :
A.78. B.74. C.9,2. D. 8,8.
(Dé thi tuyén sinh Pai hoc khoi A nam 2008)
Cau 20: Hdn hop X gébm mot ancol va hai san pham hop nuéc cua propen. Ti khéi hoi cua X so véi hidro
bang 23. Cho m gam X di qua ong st dung CuO (du) nung néng. Sau khi cac phan tmg xdy ra hoan toan, thu
dugc hon hop Y gom 3 chét hiru co va hoi nude, khoi lugng Ong sir giam 3,2 gam. Cho Y tac dung hoan
toan véi lugng du dung dich AgNOs trong NHs, tao ra 48,6 gam Ag. Phan tram khoi lugng cua propan-1-ol
trong X la
A. 65,2%. B. 16,3%. C. 48,9%. D. 83,7%.
(Dé thi tuyén sinh Pai hoc khéi B nam 2010)
Cau 21: Oxi hoa 26,6 gam hdn hop X gom mot ancol don chire va mot andehit don chirc, thu duoc mot axit
hiru co duy nhat (hi€u suat phan tmg la 100%). Cho toan b luong axit nay tac dung voi 100 gam dung dich
chl’;a NaOH 4% va Na,COz 26,5% thi thu dugc dung dich chi chira mdt muoi cia axit hiru co. Phan tram
khoi lugng cia ancol trong X 1a

A. 13,53%. B. 86,47%. C. 82,71%. D. 17,29%.
(Bé thi thir Pai hoc lan 2 — Truong THPT Chuyén — Bai hoc Vinh — Nghé An nam 2013)
Cau 22: Hon hop X gdm axit HCOOH va axit CH3COOH (ti 1¢ mol 1:1). Lay 5,3 gam bén hop X tac dung
v6i 5,75 gam C2HsOH (c6 xUc tac H2SO4 dac) thu duge m gam hon hop este (hi¢u suat cua cdc phan (g
este hoa déu bang 80%). Gia tri cuam la :
A.10,12. B. 6,48. C. 8,10. D. 16,2.
(Pé thi tuyén sinh Pai hoc khéi A nam 2007)
Cau 23: Dot chay hoan toan hdn hop X gdm hai hidrocacbon ké tiép nhau trong diy dong dang, thu duoc
2,24 1it khi CO2 (dktc) va 3,24 gam H20. Hai hidrocacbon trong X 1a
A. CzH2 va C3Ha. B. C2H4 va CsHe. C. CHs va CzHs D. C2He va C3Hs
(Dé thi tuyén sinh Cao dang niam 2012)
Cau 24: Dan 1,68 lit hon hop khi X gom hai hidrocacbon vao binh dyng dung dich brom (du). Sau khi phan
g xay ra hoan toan, c6 4 gam brom dé phan ung va con lai 1,12 lit khi. Néu dot chay hoan toan 1,68 lit X
thi sinh ra 2,8 lit khi CO.. Cong thirc phan tir ciia hai hidrocacbon la (bi€t cac thé tich khi déu do ¢ dktc) :
A. CHa va CoHa. B. CH4 va C3Ha. C. CHas va CzHs. D. C2Hs va CsHe.
(Dé thi tuyén sinh Pai hoc khéi B nam 2008)
Cé}u 25: Tach nudc hoan toan 1,08 gam hon hop hai ancol thu dugc hdn hop hai anken qéng dang ké', tiép.
Dot chay hoan toan 2 anken trén trong 2,24 lit Oz du, lam lanh hon hop sau phan tmg d€ ngung tu hét hoi
nudc, thu dugc 1,568 lit khi (thé tich cac khi do ¢ dktc). Cong thirc ctia hai anken 1a :

A. CsHs va CsHao. B. C3Hs va CsHs. C. CsHiovaCsHi2. D. CoHs va CsHs.
(Thi thir Bai hoc lan 3 — THPT Quynh Lwu I — Nghé An, ndam hoc 2011 — 2012)

Cau 26: Nitro hoa benzen dugc 14,1 gam hdn hop hai chét nitro ¢ khdi lugng phan tir hon kém nhau 45
dvC. B6t chay hoan toan hdn hop hai chat nitro nay dwoc 0,07 mol N». Hai chét nitro 1a :

A. CeHsNO; va CsHa(NO2)2. B. CsHa(NO2)2 va CeH3(NO2)s.
C. CsH3(NO2)3 va CeH2(NO2)a. D. CeH2(NO2)4 va CsH(NO2)s.

Cau 27: Pun ndng hdn hop gém hai ruou (ancol) don chire, mach ho, lgé tiép nhau trong day dong dang véi
H2SO4 dac ¢ 140°C. Sau khi cac phan tng két thiic, thu dugc 6 gam hon hop gom ba ete va 1,8 gam nudc.
Cong thirc phan tu cta hai rugu trén 1a :

A. CH30H va C2Hs0H. B. C2HsOH va C3H7OH.
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C. C3Hs0OH va C4H70H. D. C3H70H va C4H9OH.
(Dé thi tuyén sinh Pai hoc khéi B nam 2008)
Cau 28: Cho 27,4 gam hon hop M gém axit axetic va hai ancol don chirc dong dang ké tiép tac dung hét véi
13,8 gam Na thu dugc 40,65 gam chat ran. Néu cho toan bo lugng M trén phan tng v6i dung dich NaHCO3
(du), két thuc phan ing sinh ra 6,72 lit CO; (dktc). Cong thirc ctia hai ancol trong M la

A. C7H150H va CgH170H. B. C2Hs0OH va C3H;OH.
C. CH30H va C2HsOH. D. C3Hs0H va C4H70H.
(Thi thir Pai hoc lan 4 — THPT Chuyén — Pai hoc Vinh, ndam hoc 2010 — 2011)

Cau 29: Khir 1,6 gam hdn hop 2 andehit no bang Ho thu dugc hdn hop 2 ancol. Bun néng hén hop 2 ancol
v6i H2SO4 dac, thu dugce hon hgp 2 olefin 1a dong dang lién tiép. Dot chay hét 2 olefin nay dugc 3,52 gam
COz. Cac phan rng xay ra hoan toan. Cong thirc cua 2 andehit la:
A. HCHO va CHsCHO. B. CH3CHO va CH2(CHO).
C. CH3CHO va C,HsCHO. D. C2HsCHO va CsH7CHO.
(Thi thir Dai hoc lan 1 — THPT chuyén Nguyé~n Hué — Ha Noi, nam hoc 2010 — 2011)
Cé}J 30: Oxi hoa 3,16 gam hén hop 2 ancol don chire thanh andehit bang CuO dun ndng, sau phan ung thiy
khoi luong chat ran giam 1,44 gam. Cho toan by lugng andehit trén tac dung voi luong du dung dich
AgNO3/NHs3 thu dugc 36,72 gam Ag. Hai ancol la :
A. C2HsOH va CsH7CH20H. B. CH3OH va CoHsCH>OH.
C. CH3OH va C2HsOH. D. C2Hs0OH va CoHsCH20H.
(Thi thir Pai hoc lan 1 — THPT chuyén Nguyén Hué — Ha Néi, nam hoc 2010 — 2011)

Cau 31: Hon hop X gdm CH3OH va 2 axit don chirc dong dang lién tiép. Toan bo X phan img voi Na du
duge 6,72 lit Hz ¢ dktc. Pun noéng X c6 xuc tac thich hop thi cac chat trong X phan ung vira hét véi nhau
dugc 25 gam hdn hop céc este. Axit ¢6 khdi lugng phan tir 16n trong 2 axit trén 1a :

A. C2HsCOOH. B. CH3;COOH. C. C3H;COOH. D. CsHsCOOH.

(Thi thir Dai hoc lan 1 — THPT chuyén Hung Vieong — Phut Tho, nam hoc 2011 — 2012)
Cau 32: Cho 16,4 gam hdn hop X gém 2 axit cacboxylic la dong dang ké tiép nhau phan ng hoan toan véi
290 mi dung d;ch NaOH 1M va KOH 1M thu dugc dung dich Y. C0 can dung dich Y, thu dugc 31,1 gam
hon hop chat ran khan. Cong thac caa 2 axit trong X la :

A. C2H402 va C3H40o. B. C2H402 va C3Hs0..
C. C3H402 va C4Hs0o. D. C3Hs02 va C4HsOo.
(Pé thi tuyén sinh Cao dang nam 2010)

Céu 33: C6 100 gam dung dich X ctia mét axit cacboxylic don chirc 23%. Thém 30 gam mot axit dong dang
lién tiép vao dung dich X, thu dugc dung dich Y. Trung hoa 1/10 dung dich Y can 500 ml dung dich NaOH
0,2M. Cong thtrc cua cac axit 1a :

A. HCOOH va CH3COOH. B. CH3COOH va C;HsCOOH.

C. CoHsCOOH va C3H;COOH. D. C3H;COOH va CsHyCOOH.
Cau 34: Pét chay hoan toan 1 lit hdn hgp khi gom CzHz va hidrocacbon X sinh ra 2 lit khi CO2 va 2 lit hoi
H20 (cac the tich khi va hoi do ¢ cung di€u kién nhiét dJ, ap suat). Cong thirc phan tir cia X 1a :

A. CoHs. B. CoH.. C. CHa. D. C3Hs.

(Dé thi tuyén sinh Pai hoc khéi B nam 2008)

Cau 35: P6t chay hoan toan 0,05 mol hdn hop X gdm hai andehit no, mach ho sinh ra 1,792 lit CO2 (dktc).
Mat khac, toan bd lwong X trén phan Gng vira du véi 0,08 mol Hz (xUc tac Ni, t°). Cong thirc cuia hai andehit
trong X la

A. CH3CHO va OHC-CHO. B. HCHO va OHC-CH>-CHO.

C. HCHO va OHC-CHO. D. HCHO va CH3CHO.

(Thi thir Pai hoc lan 4 — THPT Chuyén — Pai hoc Vinh, ndm hoc 2010 — 2011)
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Cau 36: Hon hop X gém hai axit cacboxylic no, mach ho. Dbt chay hoan toan a mol hdn hop X thu dugc a
mol H20. Mit khac a mol hfm hop X tac dung v6i NaHCOs3 du thu duge 1,4a mol CO2. Phan tram khoi
luong cua axit ¢6 phan tir khoi nho hon trong X 1a :
A. 43,4%. B. 56,6%. C. 60,0%. D. 25,41%.
(Thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho, ndm hoc 2012 — 2013)
Bai tap danh cho hoc sinh lop 12
Cﬁlu 37: Dt chay hoan toan 3,42 gam hdn hop gdém axit acrylic, vinyl axetat, metyl acrylat va axit oleic, 10i
hép thy toan b san pham chay vao dung dich Ca(OH)2 (du). Sau phan tng thu dugc 18 gam két tua va dung
dich X. Khoi lugng X so véi khoi luwong dung dich Ca(OH)2 ban dau da thay doi nhu thé nao ?
A.Tang 2,70 gam. B. Giam 7,74 gam. C. Tang 7,92 gam. D. Giam 7,38 gam.
(Dé thi tuyén sinh Bai hoc khéi A nam 2011)
Cau 38: Hon hop X gém vinyl axetat, metyl axetat va etyl fomat. Dbt chay hoan toan 3,08 gam X, thu duoc
2,16 gam H20. Phan trim s6 mol cua vinyl axetat trong X 13 :
A. 25%. B. 27,92%. C. 72,08%. D. 75%.
(Dé thi tuyén sinh Pai hoc khéi B nam 2011)
Cau 39: Cho 0,76 gam hdn hop X gém hai amin don chure, ¢6 s6 mol bang nhau, phan ng hoan toan voi
dung dich HCI du, thu dugc 1,49 gam muoi. Khoéi lugng ciia amin c6 phan tir khéi nho hon trong 0,76 gam
Xla
A. 0,45 gam. B. 0,38 gam. C. 0,58 gam. D. 0,31 gam.
(Dé thi tuyén sinh Pai hoc khéi B nam 2013)
Cau 40: Cho hdn hop X gdm hai chat hiru co ¢6 ciing cong thirc phan tir C2H7NO2 tac dung vira du v6i dung
dj(;h NaOﬁ va dun péng, thu duc_rg: dung dicl} Y va 4,48 1it hon hgp Z (¢ dktc) gobm hai,khi (déu lérp xanh
giay quy am). Ti khoi hoi ctia Z d6i véi Hz bang 13,75. C6 can dung dich Y thu dugc khoi lugng muoi khan
la:
A. 16,5 gam. B. 14,3 gam. C. 8,9 gam. D. 15,7 gam.
(Pé thi tuyén sinh Pai hoc khéi A nam 2007)
Cau 41: Hon hop X gom hai este no, don chirc, mach hg. Dot chay hoan toan mot lugng X can ding vira dit
3,97’6 lit khi O2 (¢ dktc), thu dugce 6,38 gam CO2. Mat khac, X tac dung v6i dung dich NaOH, thu dugc mot
muoi va hai ancol 1a dong dang ke tiép. Cong thurc phan tir cua hai este trong X 1a
A. C2H402 va C3HsOo. B. C3H402 va C4Hs0:3.
C. C3Hs0O2 va C4HgOs3. D. C2H402 va CsH100:.
(Pé thi tuyén sinh Pai hoc khéi B nam 2009)
Cé}u 42*: Pot chéy hoan toép mot este don chirc, mach hé X gphén tir c6 sb lien két o nhé hon 3), thu duoc
thé tich khi CO2 bang 6/7 thé tich khi O da phan ung (céc thé tich khi do ¢ cung diéu kién). Cho m gam X
tac dung hoan toan v6i 200 ml dung dich KOH 0,7M thu dugc dung dich Y. C6 can Y thu duoc 12,88 gam
chat ran khan. Gia tri ciam la

A. 7,20. B. 6,66. C. 8,88. D. 10,56.
(Pé thi tuyén sinh Pai hoc khéi A nam 2010)
Cau 43: Hon hop X gdm hai este don chirc 1a ddng phan cua nhau. Pun nong m gam X v6i 300 ml dung
dich NaOH 1M, két thiic phan tng thu dugc dung dich Y va (m - 8,4) gam hdn hop hoi gom hai andehit no,
don chir, ddng dang ké tiép co ti khoi hoi so véi Hz 1a 26,2. C6 can dung dich B thu dwoc (m - 1,1) gam
chét ran. Cong thirc cua hai este 1a

A. HCOOCH=CHCHj3 va CH3COOCH=CH_.
B. HCOOC(CH3)=CH2 va HCOOCH=CHCHa.
C. C2HsCOOCH=CH; va CH3COOCH=CHCHj.
D. CH3COOCH=CHCH3 va CH3COOC(CH3)=CHx.
(Dé thi thir Pai hoc lan 4 — THPT Chuyén — Pai hoc Vinh, nam hoc 2010 — 2011)

Cau 44: Thuy phan hoan toan 444 gam mot lipit thu dugc 46 gam glixerol (glixerin) va hai loai axit béo. Hai
loai axit béo do6 la :
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A. C15H31COOH va C17H3sCOOH. B. C17H33COOH va C15H31:COOH.
C. C17H31:COOH va C17H33COOH. D. C17H33COOH va C17H3sCOOH.
(Dé thi tuyén sinh Dai hoc khéi A nam 2007)
Céau 45: Bun nong 32,1 gam hdn hop X gdém hai chit htru co Y va Z cung nhém chire voi dung dich NaOH
du, thu duge hon hop mudi natri cua hai axit ankanoic ké tiép nhau trong ddy dong dang va mot chat long T
(ti khoi hoi cua L so voi khi metan 1a 3,625). Chat T phan img véi CuO dun néng cho san pham c6 phan img
trang guong. Cho 1/10 lugng chat T phan ing véi Na dugc 0,015 mol Hz. Nhan dinh nao sau day la sai ?
A. D6t chay 32,1 gam hdn hop X s& thu duoc Do, ~Ny o = 0,2.

B. Tén goi cua T la ancol anlylic.
C. Trong hdn hop X, hai chat Y va Z c¢6 s mol bang nhau.
D. Nung mét trong hai mudi thu dugc voi NaOH (vi toi — xiit) s& tao metan.
(Thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho, ndm hoc 2012 — 2013)
CAu 46: Hon hop 1,07 gam hai amin don chire, bac mot ké tiép nhau trong diy dong diang phan tng vira hét
véi axit nitro ¢ nhi¢t d§ thuong, thu dugce dung dich X. Cho X phéan ung véi Na du thu duge 0,03 mol Ho.
Cong thirc 2 amin 1a :
A. C3H7NH; va CsHgNHo. B. C2HsNH2 va CsH7NH:.
C. CH3NH2 va CoHsNH.. D. CH3NH2 va C3H7NHa.
(Thi thir Pai hoc lan 1 — THPT chuyén Hing Vieong — Phii Tho, ndam hoc 2011 — 2012)
CAu 47: Cho 1,52 gam hén hop hai amin no, don chie X va 'Y (co s6 mol bang nhau) tac dung vira du voi
200 ml dung dich HCI, thu dugc 2,98 gam muoi. Két luén nao sau day khoéng chinh xac ?
A. Tén goi 2 amin la dimetylamin va etylamin.
B. Nong d6 dung dich HCI bang 0,2M.
C. S6 mol mdi chat 1a 0,02 mol.
D. Cong thirc ctia amin 1a CHsN va CaoH7N.
(Thi thw lan Bai hoc lan 1 — THPT Quynh Luu 1 — Nghé An, nam hoc 2010 — 2011)
CAu 48*: Hon hop M g6m anken X va hai amin no, don chirc, mach ho Y, Z (My < Mz). D6t chay hoan
toan mot lugng M can dung 21 1it Oz sinh ra 11,2 lit CO2 (cac thé tich khi déu do ¢ dktc). Cong thirc ctia Y
la
A. CH3NH.. B. CH3CH2CH2NH2. C. CoHsNHo. D. CH3CH2NHCHG.
(Thi thir Dai hoc lan 4 — THPT Chuyén — Pai hoc Vinh, ndam hoc 2010 — 2011)

Qéu 49*: Bt chay hoan toan 50 ml hdn hop khi X gdém trimetylamin va 2 hidrocacbon dong dang ké tiép
bang mdt lugng oxio vira du, thu dugc 375 ml hon h(_)p Y gom khi va hoi. Dan toép bo Y di qua dung dich
H2SO4 ddc (du). The tich khi con lai 1a 175 ml. Céc thé tich khi va hoi do & cung dicu kién. Hai hidrocacbon
dola

A. CoHa va CsHe. B. CsHes va CsHs. C. C2He va CsHs. D. C3Hsg va CsHo.

(Dé thi tuyén sinh Pai hoc khéi B nam 2012)

Cau 50: Cho dung dich chira 8,04 gam hon hop gérr} hai mudi NaX va NaY (X, Y 1a hai nguyén t6 cé trong
tu nhién, & hai chu ki,lién tiép ‘thu(f)c nhém VIIA, s0 hiéu nguyén tr Zx < Zy) vao dung dich AgNO3 (du),
thu duogc 11,48 gam két tia. Phan tram khoi lugng cua NaX trong hon hgp ban dau 1a

A. 47,2%. B. 58,2%. C. 41,8%. D. 52,8%.

(Dé thi thir Pai hoc lan 2 — THPT Chuyén — Pai hoc KHTN, nam hoc 2012 — 2013)

Cau 51: Cho 8,3 gam hai kim loai kiém ké tiép nhau tac dung voi 100 gam dung dich HCI 3,65% thu duoc
dung dich X. Cho MgCl, du vao dung dich X thi thu dugc 4,35 gam két tua. Hai kim loai do 1a

A. NavaK. B. Li va Na. C.KvaRb. D.RbvaCs.
(Thi thir Pai hoc lan 3 — THPT Quynh Luu 1 — Nghé An, nam hoc 2010 — 2011)
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Cau 52*: C6 mot coc dung m gam dung dich HNOs va H2SO04. Hoa tan hét 3,64 gam kim loai M (c6 hod tri
khong doi) vao dung dich trong coc thi thu duge 2,1504 lit (dktc) hon hop 2 khi NO2 va X. Sau phan tng,
khoi lugng cac chat trong coc giam 1,064 gam. Kim loai M 1a :

A. Fe. B. Cu.

C. Al

D. Zn.

(Thi thir Pai hoc lan 2 — THPT chuyén Hing Vieong — Phii Tho, ndm hoc 2012 — 2013)
Céau 53*: Hoa tan hoan toan hdn hop gébm 0,1 mol Al va 0,15 mol Cu trong dung dich HNOg thi thu duoc
0,07 mol hon hop X goém 2 khi khong mau va dung dich Y. C6 can Y dugc 49,9 gam hon hgp mudi. S6 mol

HNOs3 da phan tng la
A.0,75. B. 0,67.

PHAN TiCH VA HUONG DAN GIAI

C.0,73.
(Thi thir Dai hoc lan 1 — THPT Quynh Luu I — Nghé An, ndm hoc 2012 — 2013)

D.0,72.

1A 2B 3A 4B sD 6B 7C 8C 9C 10A
11B 12D 13A 14A 15C 16D 17D 18B 19A 20B
21D 22B 23C 24C 25A 26A 27A 28C 29C 30B
31A 32B 33A 34A 35C 36A 37D 38A 39D 40B
41C 42C 43A 44D 45A 46C 47A 48C 49B 50C

51A 52D 53C

Cau 1:

Goi x va (100 — x) 1a thanh phan phan trim vé s nguyén tir cia dong vi $Cu va $Cu.

— 63x +65(100 - x)

Taco: Mo =
100
Cau 2:
Gia sur Ny, =1 mol = Ny gy = 1 mol.

Tir gia thiét, suy ra : My = 22 +(igg—x)41

=63,54=>x=73=>

=39,13=x=93,5= %n,, =93,5%.

|

%% Cu=73%
%% Cu=27%
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Vay thanh phan phén trdm vé khoi luong cua ;K trong KCIO4 la :

1.93.5%.39
m, = ’ .100% =[26,30%)

KT 39.13+35.54164 -
Cau 3:

Axit pecloric c6 cong thire 1a HC1O4. Gid st n

Hcio, =1 mol = N sy g =1 mol.

bat n,, =x mol; n,, =(1-x) mol.
> Cl °ICl

Theo gia thiét, ta ¢6 : Ma =35x +37(1—x) = 35,5 = x = 0,75.
Vay phan trim vé khéi luong cua 3Cl trong axit HCIO4 14 :

%m,, = A=0.79:37 1600, =[9,204%

100,5
Cau 4:
Goi x 1a phan tram vé thé tich ctua SO2 trong hdn hop ban dau, ta c6 :
My = 64x +32(1-x) = 16.3 =48 = x = 0,5 = %V, =%V, =50%.
Nhu vay trong 20 lit hdn hop X, mdi khi chiém 10 lit.
Goi V 1a sd lit Oz can thém vao, ta co :

—  64.10+32(10+V) -
My = =2,5.16=40=[V =20 lit
v Y

Céau 5:
Céc kim loai thudc nhom ITA goi 1a kim loai kiém tho va c6 hoéa tri 2.

Goi cong thirc chung ctia hai kim loai kiém thé ké tiép 1a R.
Theo bao toan electron trong phan ing ctia R vo1 HCl, ta c6 :

_0.672 _ 0,03 mol = Mg = L67 _ 55,67 gam/ mol.
> 22.4 3

b

Suy ra hai kim loai kiém tho 1a |Ca (M =40) va Sr (88)
Cau 6:

Cac kim loai thuoc nhom IIA c6 hoa tri 2. Pat cong thirc chung cta hai mudi cacbonat 1a RCO,.

672

Theo bao toan nguyén té C, tacd : n =n., =— =0,03 mol
s reo, o, 77000.22,4
2,84
=—"——=906,67 gam/ mol=>M_ =34,67.
RCO;, O, 03 g R
Vay hai kim loai 1a (Mg (M =24) va Ca (M =40)
Cau 7:
Dit cong thire chung ctia hai mubi cacbonat trung hoa ctia hai kim loai kiém 1a R2COs.
Theo bao toan nguyén t C, ta co : Ny co, =Neo, = 0,1 mol = ﬁchq = 3’1 =91 = Mg = 15,5.

Suy ra hai kim loai kiém & hai chu ky ké tiép 1a |Li (M =7) va Na (M =23)
Cau 8:

+ HO

NO, ?

C Cu(NO NO
U HNo, { (NO,), n {
€

So d6 phan tmg :
F Fe(NO,),
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56nFe + 64nCu =12

n

Tu gia thiét, taco: { =n, =n, =0,1 mol
Fe = nCu
Thay hai cong thirc NO va NO2 bang NOx, tac : 14+16x=19.2=x=1,5
Véi x = 1,5 thi s6 oxi hoa ciia N trong NOx 13 +3. Trong phan tng, sb oxi hoa ctiia N giam tir +5 vé +3.

Ap dung bao toan electron, ta c6 :

3n, +2n, =2nNox =Ny, =0,25 mol =V =0,25.22,4 =15,6 lit

NO, (dktc)

0,1 0,1 9
Cau 9:
Theo gia thiét, ta thay : Hon hop khi Y gdm NO (héa nau trong khong khi) va khi con lai 1a N2 hoic
N2O.

— m, 259 My >M,, =30 .
My =—Y =""=37 gam/ mol ={ — =Y gom NO va N,O.
n, 0,07 My <M, ,=44

— M, +M
Vi Myz%z?ﬁgam/mol:nm:n :0’07:0,03511101_

N,O )

=n =3n,,+8n, ,=0,385

.. 2
NO;™ tao mudi electron trao doi 5

Taco:
+m - =4,431+0,385.62 =|28,301 gam

m . =m
mudi (Al,Mg) NO;™ tao mudi

Cau 10:
Taco: n, =n, = 2nH2 =0,09 mol = Mg, ) = 4,575-0,09.35,5=1,38 gam.

Hon hop hai khi chic chian c6 chita NO2 (vi HNO3 13 axit ddc), mit khac khéi lugng mol trung binh cta
hai khi 1a 50,5 nén khi con lai 1a SO2 (M = 64).

Nyo, T N0, =0,084

NO: n, =0,063

Tacé: q46n,, +64ng, = ’
. 2 =50,5  |ng, =0,021

nNo2 + nso2 )

Goi n 1a s6 electron ma kim loai M nhuong trong phan tng.

Trong phan ung cua Fe, M v6i HCI, chat khur la Fe, M; san pham khir 12 Hp. Trong phan ting ctia Fe, M
v6éi HNO3z dac, H2SO4, chat khir 1a Fe, M; san pham khir 1a NO2 va SOa.

Theo gia thiét va bao toan electron ta co :

Man,, +56n;, =1,38 M.n,, +56n;, =1,38 n. =0,015
n.ny +2ng =2ny, = sn.n, +2n,, =0,09 =<{nn, =0,06
n.ny, +3ng, =0y, +2ng, n.n, +3n,, =0,105 Mun,, =0,54

:>M29:>n:3,M=27:>M121
n

Cau 11:
Céc chat propan, propen va propin ¢ cong thirc phéan tir tuong tng 1a CsHs, CsHs va CaHa.
Dit cong thirc phan tir trung binh cua cac chét trong X 13 C3H§.

Theo gia thiét : M., =21,22=42,4=123+y=42,4=y=6,4.

Theo bao toan nguyén t6 C va H, ta ¢o :
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co,

= =M, o =0.3.44+0,32.18=(18,96 gam
20, =640, |ny,=3201=0,32 I N

m, m
co, H)0

n =3>nCH {ncoz =3.0,1=0,3

Cau 12:
Céac chét butan (CaHio), metylxiclopropan (CaHs), but-2-en (CaHs), divinyl (CaHs) va etylaxetilen
(C4Hg) déu co6 4 nguyén tir C, chi khac nhau s nguyén tir H. Vay cong thirc phan tir trung binh cua ching 1a

C,H..
Theo gi thiét : M., =27,8.2=55,6=12.4+y=556=y="7,6.
Theo béo toan nguyén t6 C va H, ta c6 :

=4n, { =4.0,15=0,6

4 76 m
2n, , =7,6n, =3,8.0,15=0,57 (€0, H,0)

=0,6.44+0,57.18=(36,66 gam
%/_J %,_/

Meo, My 0

Céau 13:
Céc chit trong X déu c¢6 3 nguyén tir C, chi khac nhau sé nguyén tir H. Vay dat cong thirc phan tir trung
binh cta chung la C3H§.

Theo gid thiét: M, =21,22=42=123+y=42=>y=6.

n,. =n.. =23n =3.0,05=0,15 mol = m

H,0 o, C,H, - ’ (CO,, H,0)

=0,15.44+0,15.18=9,3 gam.
—_ Y

Mco, My 0

Theo bdo toan nguyén td C,taco:n.., =n.,, =0,15mol=m_., =0,15.100=15 gam.

Vi Mo 1,00 < Meaco, = Myung dich giam — Peaco, ~ Mco,, 1,0) = 5,7 gam
—_— —
15 9,3
Cau 14:
ek . A 0,23
Theo gia thiét,tacdé: Cx =———=2,3
0,07+0,03

Ancol khong no c6 1 lién két doi phai c6 s6 C>3. Suy ra ancol hai chic c6 s6 C<2,3, d6 la
C2Ha(OH)a.
0,23-0,07.2
Cancol khong no =
0,03
Ap dung PLBT nguyén td hidro:

=3 (CH, =CH-CH,OH)..

Ny o= 0,3 mol

20y 6= 6nC2H4(OH)2 +6 Ny, —cucn,on =

o =0,3.18=|5,4 gam

0,07 0,03

Cau 15:
D6t chdy ancol no va axit cacboxylic thu duge neo, >Ny, Nén Xlaaxit khong no.
1,2 11

2nco, A0y 6 =200 i ng

=2

S6 nguyén tir O trong hai chit =

0,4
Do axit ¢6 2 nguyén tr oxi = Ancol Y c6 2 nguyén tir oxi.
; ., I 1,2 s . A
Sé C trong ancol va axit =——2 = 01 3 = Ancol no, don chtra 1a C3He(OH). con axit khéng
Nyo ’

no la CH=CHCOOH hoac CH=CCOOH.
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ZnHZO

=5,5. Mit khac s6 mol cua X 16n hon cia Y nén axit phai 1a CH,=CHCOOH (néu la

Cx,v) =

1’1)(,Y

CH=CCOOH thi sb H trung binh phai nhé hon 5). Suy ra :

n +n.. =0,4 n =0,15
GO T, ~CHEOOH — ] GO =>m., oy =0,15.76=|11,4 gam
&n +4n =22 =0,25 H;

C,H,0H CH,=CHCOOH

nCH2 =CHCOOH

Céau 16:

S6 nguyén tir cacbon va sé nhom ~COOH trung binh ctia X, Y 14 :
—2 (1); COOHx,y) = =coon _ Mxaco, _ Peo, _ 0,18

nco2 _ 0,2
n,, , n, n, n, 0,1
Vi M khong c6 phan tng trang guong nén M khéng chira HCOOH. Do d6, cac axit trong M phai ¢6 tir 2
nguyén tir C trd [én. Két hop véi (1) va (2), suyra:
{X 1a CH,COOH (x mol) {x +y=0,1 {x =0,02
: = =

Cix.yv) = ~1.8 (2).

Y la HOOC -COOH (y mol) x+2y=0,18 y =0,08
90.0.08
Vay %m,, = .100% =[85,71%
¥ T 60.0,02+90.0,08
Cau 17:
Trong phan tmg d6t chay hdn hop anken, ta c6 :
V., =V — \Y
0 O 3V, =2V, =V, =71t = Comen = —2 =/ 22,333,
2V, =2V, +V,, : : : Vaken 3
2 2 2 ? 10,5

Vay hai anken dong dang ké tiép 1a C2Hq va CsHe.
Goi x va (1 — x) 12 phan tram vé s6 mol ctia C2Ha va CaHe, ta ¢6

Eanken :2X+3(1_X):g:>X:§:66,67%.

bat n =3 mol=n., =2 mol;n., =1mol.

(C2H4 ’ C3H6)

Phan tng cua 2 anken véi H0 :

C,H, + HO —~*> C,H.OH )
mol: 2 — 2
CH, + HLO —“*» CH,CH,CH,OH  (2)
mol: a - a
C,H, + H,0O —~» CH,CHOHCH, A3)
mol: b - b
Theo (1), (2), (3) va gia thiét, ta co :
a+b=1
60b =£:>{:);(()):z:%mCH*CHZCHZOH :%'IOO%:
2.46+60a 13
Cau 18:

Goi cong thirc phan tir trung binh cua hai ancol la C-H - O.

So dd phaning: C-H - O —%%C 5 CH 0 —2%C, Ag
n n+ n n

0,2 mol 0,2 mol 0,5 mol
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n x
Vi —2£_ =2,5>2 nén trong hdn hgp andehit c6 HCHO. Vay andehit con lai 1a CHsCHO.

anH -0
n 2n

Ap dung bao toan electron trong phan tmg trang guong va bao toan nguyén t6 C, ta c6
{4HHCHO + 2nCH3CHO =n,, =0,5 N {HHCHO =0,05 {HCHZOH =0,05

=
Nyeno + nCH3CHO = ancol = 0,2 nCHgCHO =015 nCZHsoH =0,15
=M 0y o cron ) = 0:05.32+0,15.46 =|8,5 gam
Mey,0n Me, Hs0n
Cau 19:

Pit cong thic cua hai ancol no, don chuc 1a dong dang ké tiép 1a C.H. OH.
Phuong trinh phan ¢mg oxi héa hdn hop ancol bang CuO :

C.H,. OH + CuO —— C.H.OT + H,OT + Cu (1)
Theo (1), ta thiy : Hon hop Y gém C.H,-O va H,0O co s6 mol bang nhau.

Theo gia thidt, ta ¢o : My =W=13,75.2:5:1,5:%.

Suy ra : Hai ancol‘ ban d'élu la CHgOH va C2HsOH; hai andehit 1a HCHO va CH3CHO; céc andehit va
ancol trong hon hop déu c6 s6 mol bang nhau.

Got s6 mol cua cdc andehit 18 x mol, ta €6 @ Ny o = Nyeyo =X MOL Ny oy = Neyy co = X MOL

Trong phéan ung trang guong, ta c6 :
{nAg =4dnyeyo =4

X 64,8
=>n, =6x=—-—-=0,6=x=0,1 mol
2x 20 108

Ny, = 2nCH3CHO

= m=0,1.32+0,1.46 =|7,8 gam
%/_/ %(_J

Meys0m Me, Hy0H

Cau 20:
Theo gia thiét : Mx =23.2 = 46 gam/ mol = X c6 chtra ancol CH3OH (M = 32).
Vay hdn hgp X gdm CH30H, C2HsCH20H va CHsCHOHCHG.

. , 3,2

Trong phén ng cia X véi CuO, tacod: ny, =n ohin ting = 10 trong CuO phin tng = 16 =0,2 mol.

M +M 0.2
N CH,OH CH,0H _ . 0,2

Vi M, = E =46 = Ny on =N on = 5 0,1 mol.
Mo = Mewon = 0.1 N wenon = Deyncno = 0,025

Tacod: <n =n = 0.025.60

C2H5CH20H C2H5CHO %mc i o — ;‘ 100% — 16,3%
o + 2nC2H5CHO =0, = 0,45 0,2.46
Cau 21:

Vi oxi héa hdn hop X duge mét axit hitu co duy nhat = ancol don chtrc va andehit don chirc ¢6 ciing
gbc hidrocacbon.

RCHO
10,00 pCOOH —NOHNGCO: L b OONa
RCH,OH

So db phan tng : {
Theo bao toan gbc R va bao toan nguyén t6 Na, ta 0 :
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100.4% 2.100.26,5%
n +2n = +

NaOH Na,CO, T 40 106 =0,6 mol

n n

n(RCHZOH,RCHO) " 'RCOOH =~ ~RCOONa

26,6 =44,33 =H0on hgp X gdém ancol 1a CHsCH2OH (M = 46) va andehit 1a

CH3CHO (M =44).Suyra:

n +n =0,6 n =0,1
{ C,H,0H " "'CH,CHO :{ C,H,OH :%mCHOH:426._Oél.IOO%: 17.29%

= M(rcH,0H, RCHO) =

46n_ , oy +44n. o, =26,6 L UK 6,
Cau 22:
bat cong thirc trung binh cua hai axit la RCOOH. Ti 1¢ mol cua hai axit trong hon hop 1a 1 : 1 nén :

M +M

- S LR — 53 gam/mol = n. _33_ 0,1 mol.

RCOOH 2 RCOOH 53
5,75 . £ . , .
——=0,125 mol > N oon = 0,1 mol. Suy ra ancol du, hi¢u sudt phan tng tinh theo axit.

Ne won = 46

Theo bao toan khoi lugng, ta ¢o : MCZHSOH +Me oy =M TM H,0

=>M_=M__+M

este ancol RCOOH o
—

MH20)=81 gam/mol=m__=0,1.81.80%=6,48 gam

46 53 18 N, Mege hspu
Cau 23:
Theo gia thiét, d6t chay X thu duoc : n = 3’114 =0,18 mol > Neo, = 2’222 =0,1 mol.

Suy ra hai hidrocacbon dong dang ké tiép 1a ankan. S6 nguyén tir cacbon trung binh cua hai ankan 13 :

Do, Neo, 0,1

Cankan = = = 1 1
Mokan D0 ~Deo, 0,180,

=1,25.

Vay hai ankan trong X la |CH, va C,H,

Céau 24:
S6 nguyén tir cacbon trung binh ctia hai hidrocacbon trong X 1a :

— n A"/
Cy=_9% _ €% _ 2,8 =1,67= Trong X c6 mot CHs, n, = 1’11 =0,05 mol.

T, V, 168 22,
. A s a1 T 1,68—-1,12
Goi cong thire cua hidrocacbon con lai la CxHy, n. , = o4 =0,025 mol.

Theo bao toan nguyén t6 C, ta co :
N yone e, T pong et = Degongco, = 0,05+0,025x =0,125=x =3 (¥).
Ny, 0,025

0,025 9

S lién két m trong CxHy 12

CH,

Tir (*) va (**), suy ra : CxHy la CsHe. Hai hidrocacbon trong X 1a (CH, va C,H,

Cau 25:
Theo gia thiét : Tach nudc tir 2 ancol thu dugc 2 anken 1a ddng dang ké tiép. Suy ra hai ancol ban dau la

no, don chirc, mach hé va 1a ddng dang ké tiép.
So db phan tng :
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C-H_ OH — %%t , cj . —xn —famlanh_
n n+ n n O

2 du 2 du

02 s t()
H,S0, dic, t° {COZ ? HZO lam lanh {CO2

1,08 gam
1,568 lit

Trong phan tng ddt chay anken, ta c6 :

n =n
CO H,O
- 200 inane =300, =0 [N iinne = 0,09
= > phdn (ing €O, O, phin ting
2ng o =20, +1
, phdn tng Co, H,0 4 _ 0 07 B 0 06
f— nC02 nozdu_ s = nCOZ_ ,
du +nC02 = 0707
n +n =0.1 nOthinfrng+nosz:0,1 nozdu:O’Ol
0, phan tng 0, du ~ °

Pt s6 mol cua 2 ancol 1a x, ta 6 :

nx=0,06 _
_ = 0.04 =n=4,5= Haiankenla |C,H, va C.H,
m__ =(14n+18)x=1,08 X= 3

n.=n., =nx=0,06

Céau 26:
Theo gia thiét, suy ra : Hai hop chét nitro hon kém nhau mét nhém —NOa.

Dit cong thirc phan tir trung binh ctia hai hop chat nitro 1a C sH, -(NO,)- vaco s6 mol 1a x.
Theo gia thiét va bao toan nguyén té N, ta 6 :

_ n=14
m =14,1 (78+45n)x =14,1 |x=0,1

Caﬂﬁj (NO, )E

D0ey voy- = 2nN2 {HX =0,14 {r_u( =0,14 -
" " = = =

Vay hai hop chét nitro 1a |C_H.NO, va C,H,(NO,),

Cau 27:
Trong phan ng ete hoa, 4p dung bao toan nguyén té H trong nhém OH cua ancol va bao toan khdi
luong, ta cé :
—— 2nHzo =0,2 mol
{nROH = 2nHZO o 7,8

= = =39 gam/ mol.

= — =
_ = — — = — = ROH 2
m mg -+ my o my  =mg .+ m, 7,8 gam 0,

6 1,8

ROH

Vay hai ancol trong X la | CH,OH (M =32) va C,H,OH (M =46)

Céau 28:

Theo bdo toan khoi luong, tacé: m, +m =m_ . . + m,

= m, =27,4+13,8—40,65=0,55 gam=n, =0,275 mol.

Theo béo toan nguyén t& H trong nhém —OH, ta c6 : n =2n, =0,55 mol.

(CH,COOH, ROH)

Laico: Dey coon = MNanco, = Do, = 0,3 mol

m, =27,4-0,3.60=9,4
Roft = M-_ =37,6 gam/ mol.
n. . =0,55-0,3=0,25 ROH

Vay hai ancol déng dang ké tiép 1a |CH,OH (M =32) va C,H.OH (M =46)
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Cau 29:
Hai olefin 1a ddng ding ké tiép nén hai andehit ban dau ciing 13 ddng dang ké tiép.

A 5 I H H,SO, dic,t° 0,,t°
So d6 ppantmg: C-H-O —2—» CH- O —m=> 3 CH- —— CO
n 2n Ni, t° n 2n+2 n 2n 2
— —_— —
andehit no, don chic ancol no, don chic olefin

bat Ney o =X mol. Theo gia thiét va bao toan nguyén t C, ta co :

n=—
x =0,03 3

m  =(14n+16)x=1,6 [my— _
andehit — {HX 0,08 — 8 _ 2,667

n.=nx=ng, =0,08

Véy hai andehit 1 |CH,CHO va C,H,CHO

Cau 30:

Goi cong thirc phan tir trung binh cua hai ancol la C-H- O.

Trong phén mg oxi hoa ancol bang CuO, khéi lugng chét ran giam 14 khbi lwong O trong CuO tham gia
phan (mg. Suy ra n_ ohin tng = 10 phin img — 009 moL
Phuong trinh phan tng oxi hoa ancol :

CH_ O+ CuO—>CH O+HO+Cu ()

mol: 0,09 « 0,09 — 0,09

n ~
Trong phan tng trang guong : —&— = 8’(3)3 = 3,778 nén trong hon hop andehit c6 HCHO, andehit con
nC—H,—o ’
lai la RCHO.
Taco: 2nRCH0 +4nHCHO Tl T 3 = {HRCHO =0,01 = nRCHZOH =0,01
Nero T Mcro = M gneat = 0:09 Nyeo = 0,08 Neyon = 0,08

= 32.0,08+0,01(R+31)=3,16 =R =29 (C,H,-).

Vay hdn hop ancol ban dau 1a CH,OH va C,H,CH,OH

Céau 31:
Dit cong thirc cua hai axit ké tiép nhau 1a RCOOH.

n - =2n, =0,6 mol.
(CH,OH, RCOOH) H,

Theo gia thiét, suy ra cac chat trong hdn hop X tham gia phan tng vira d v6i nhau nén :
= 25 R,:CH, -
=n_ =0,3 mol:R:E—(44+15):24,33: )

n —
RCOOH RCOOCH, . _
R, : C,H,

cuon — 1

Vay axit ¢6 khdi luong phén tir 16n 1a C;HsCOOH.
Céu 32:
Ban chét phan mg trung hoa axit cacboxylic bang dung dich kiém :
—COOH + OH" — —-COO  + HOH (H,0)
Theo bao toan khoi lugng, ta co :

my +My,oy gop =M +my, , > my, =4,5 gam = ny , =0,25 mol.

chat rin
16,4 0,2(40+56) 31.1 ?

Dua vao déap 4n ta thay : X 1a hai axit hitu co don chirc ¢6 cong thuc 1a RCOOH.

Theo bao toan nguyén t6 H trong nhém ~COOH, ta ¢6 :
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il m 16,4
zcoon = Muon = 0,25 mol = Mrcoon = n—: = 0.25 =65,6

n

Suy ra X gom hai axit 1a : |C2H402 M=60), CCHO, (M = 74)|
Cau 33:
Dat cong thire trung binh ctia hai axit 1a RCOOH.
=100.23%+30 =53
= M-
10n ., =10.0,5.0,2=1 RCOOH

n- =
RCOOH trong Y N

RCOOH tron gY

Theo gia thiét, ta co : { =53 gam/ mol.

Suy ra hai axit la [HCOOH (M =46) va CH,COOH (M = 60)

Cau 34:
S6 nguyén tir cacbon va hidro trung binh ctia C2H2 va CxHy trong hdn hop X 1an luot 14 :

n — 2n
= :%:2(1); Hx =—2 :%:4(2).

nX nX
Vi X ¢6 mot chat 1a C2Hz nén két hop véi (1) va (2), suy ra :

) -9
e el nfoH,
y>4 y=6 Y

X =

Cau 35:
S6 nguyén tir cacbon va sé nhom chirc andehit trung binh ctia hai andehit trong X 1a :
pu Neo, 0,08

- n
2 — =1,6 (1); CHOx = —= _0.08
n. 0,05 n. 0,05

X X

X =

=16 (2).

Tir (1) va (2), suy ra : Hai andehit ¢6 s6 nguyén tir C bang s6 nhém —CHO.
Vay hai andehit 1a |HCHO va OHC —CHO
Céu 36:

: - 20 Y 12 HCOOH I

T gia thiét, suyra: H= O 5 a (x mol)
n Z 1a HOOC-COOH (y mol)

Phan g cuia X v61 NaHCO3 : -COOH + NaHCO, — COONa + CO, + H,O

X

n
Suyra: COOH = Mecoon _ Zcos _L4a 0y maog X*+2Y g4 X 3
n, n, a X+y y 2
A 3.46
Vay %mHCOOH :mloo%: 43,4%

Céau 37:

Axit acrylic, vinyl axetat, metyl acrylat va axit oleic ¢6 cong thirc cdu tao 1an lugt 1a CH,=CHCOOH,
CH3COOCH=CH2, CH>=CHCOOCHj3 va CH3(CH2)7CH=CH(CH);COOH.

Dit cong thirc phan tir trung binh ciia cac chat 1a C-H- O, (k=2).
Goi tong s6 mol cuia cac chit 1a x mol. Theo gia thiét va bao toan nguyén t6 C, ta 6 :
D¢ ong c-h - 0, = Meo, = Beaco, = 0,18 nx = 0,18 nx = 0,18
= — =
Mey o, = 3,42 (14n+30)x = 3,42 x=0,03

GH,;
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Str dung cong thure (k—l).nhqp chithi o = Neo, ~ Ny o SUY T2 My 6 =Neg ~Ney o = 0,15 mol.

0,18 0,03

Vi 0,15.18+0,18.44 =10,62 gam <18 gam nén khdi lvong dung dich Ca(OH); bi giam va

M0 Meo, Meqco,

=18-10,62 =|7,38 gam

M jung dich giam — Meaco, ~ Mico,. 1,0

Cau 38:

Hdn hop X gdm vinyl axetat (CH3COOCH=CH hay C4Hs02), metyl axetat (CH3COOCHS; hay C3HsO5),
etyl fomat (HCOOC:Hs hay C3HeOy).

Nhan thiy ca ba chit déu c6 cung sb nguyén tir H va O, chi khac nhau sé nguyén tir C nén ta dit cong
thue trung binh cua ba chat 1a C_.H,O, .

Theo gia thiét va bao toan nguyén t6 C, H, ta c6 :

N, =0,04 -

C.Hg _ _
_ =N, =N 'nC;HGOZ =0,13 mol.
n=3,25 325 — L
0,04

0,12

6nC;H602 =2 Nyo= 0,24
:{

(12n +38)n —3,08

C-H,O,
Khi df}t chay C3HeOz thu dugce s6 mol CO; bér}g sO mol H20. Khi dbt chay C4HsO2 thu dugc s6 mol CO2
16n hon s6 mol H20 va hi¢u s0 mol CO2 va H20 bang s6 mol C4HgOs.

SUy ra: ne y o, =Nep, ~Ny,o = 0,00 mol = % 5 = 0,841‘ .100% =

b

0,13 0,12
Céau 39:
Goi hai amin don chirc trong hdn hop X l1an luot 14 AM; va AM,.
Theo gia thiét, suy ra :

1,49-0,76 ﬁx=0’76=38 MAM1:31
n, =n,, =?= 0,02 mol = 0,02 .
5 nAM] :nAM :O’Ol mAM] :310,01: 0,31 gam

Cau 40:

Nhing hop chét phan tmg véi dung dich kiém tao ra khi 1am xanh gidy quy tim thi phai 1a mui amoni
cua amin hoac NHz vdi cac axit vo co hodc axit hiru co.

Nhitng mudi amoni ctia amin hodc NHz ¢ cong thirc chung CnHzn+302N 14 mubi amoni ctia NHs hodc
amin v&i axit hitu co no, don chuec.

Dit cong thirc trung binh ciia hai hop chat trong X 13 ﬁCOOHgN R
Phuong trinh phén (mg : RCOOH,NR' + NaOH —"— RCOONa + RNH, + H,0 (1)

S oia thid . 4,48
Theo (1) va gia thiét, ta c6 : D coonni o — Mraon = Mo = Ny, = SV
b

0,2 mol.

Theo bao toan khoi luong, ta co :

M coonnr (o8 T Mraon = Mieoona T Minn, T M0 = Mreoona = 14,3 gam
0,240 ? A e, 0218
0,2.77 = : 0,2.13,75.2 2L
Cau 41.:
3,976 6,38

Theo gia thiét : n, = 5y g = %1775 mol:n

’

=——=0,145 mol.
44

co,

Vi hdn hop X 1a hai este no, don chirc, mach nén trong phén tir chi c6 1 lién két 7 & chuc este. Khi dbt
chay X cho n., =n,,=0,145.
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Trong phan tmg ddt chay X, ap dung bao toan nguyén t6 O, ta c6 :

Neo,

2n,, +2 Ny, = 2nCo2 Ty o= Nege = 0,04 =Cx = -
? 0,1775 0145 0,145 este

=3,625

este

X tac dung voi dung dich NaOH, thu duoc mot mudi va hai ancol 13 dong dang ké tiép, chimg to hai este
trong X hon kém nhau 1 nguyén tur C.

Vay voi Cx =3,625 thi X 1a [C,H,0, va C,H,0,

Cau 42:
bat cong thirc phan tir cta este 1la CxHyOo.

. N y ° y
Phuong trinh phan tmg : C.H O, + (X+Z—1)02 —— xCO, + EHZO (1)
x=3
y=6

Vay X co cong thirc phan tir 13 CsHeO2. Cong thirc cdu tao cua X c6 thé 1a CHsCOOCH; hoic
HCOOC:Hs.

Theo (1) va gia thiét, ta co : oo, Zgno, :>x=g(x+%—1):>x—1,5y+6=0:>{

) — 12,
Trong phan ing cua X v6i KOH, n_ . . =n, . =0,14 mol = Mengirin = 0 1848 =92
M, ., <M <M, =R>9=R=15(CH,~)= X la CH,COOCH.,,.
56 92 R+83

Theo gia thiét va bao toan nguyén t6 K, ta ¢ :

S6n, o + 98Ny coox = 12,88 ngo, =0,02 Ny coocn, = 0:12
= =
Nyon T Nep,cook = 0,14 Dy cook = 0,12 My coocn, = 0,12.74 =8,88 gam
Cau 43:

Thuy phan este don chirc thu dugc andehit nén dit cong thirc trung binh ctia hai este trong hon hop X 1a
RCOOCH = CHR'. Chit rén thu dugc gdm RCOONa va co thé c6 NaOH du.
Phén tng thiy phéan :
RCOOCH=CHR' + NaOH —°-» RCOONa + R'CH,CHO
Ap dung béo toan khéi lugng cho phan ting thiy phan este, ta c6 :

m +m m +m.; = m=21,5 gam.

RCOOCH=CHR' NaOH — “'chdt rin R'CH,CHO

m 0,3.40 m-1,1 m-8,4
. m—8,4' _ 21,5_874
RCH,CHO © 59 4~ 5§24

Theo gia thiét : M.,

R'CH,CHO

=26,2.2=52,4=n =0,25 mol.
Theo bao toan géc R' ,tach:
21,5

RCOOCH=CHR' 0.2
b

=0,25 mol=M

=86 gam/ mol.

NReooct=cur = nECHZCHo

Vay hai este 1a : [HCOOCH = CHCH, va CH,COOCH = CH,

Céu 44:
Theo gia thiét, suy ra : Lipit dugc tao bdi hai loai axit béo khac nhau, c6 cong thirc la C,H, (OOCE)3.

Theo bao toan géc CH,-, ta co:
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46 _ 0.5 mol = M _ 444 _¢88 = R =238,33.

e 00ck), T Memgom, T gy CH,(00CR), () 5
C,,H,,COOH (M, =239)

RCOOH (M, < 238,33)

e Néu lipit c6 dang Ia C, H, COOC,H,(OOCR), (M =888) = R =238 (oai).

e Néu (C,,H,,CO0),C,H.00CR (M =888) =R =237 (C,H,,-).

Hai axit béo 1a: {

Vay hai axit béo Ia |C,H,.COOH va C, H,,COOH

177735

Cau 45:
Theo gia thiét, suy ra: Y, Z 1a hai este tao bdi ancol T, bac 1 va hai axit cacboxylic no, don chuc la déng

dang ké tiép.
M, =16.3,625=58 =T la CH, =CH-CH, —OH (ancol anlylic).
bat cong thirc trung binh cta hai este la ﬁCOOC3H5. Taco:

32,1 S R=22— 15;29.

n- =n =
RCOOC,H; C;H;OH

2n, .10=2.0,015.10=0,3 mol = R+85=

Vay hai este la CH,COOC,H, va C,H,COOC,H; va co6 s6 mol bang nhau.
Hai mudi Na cua hai axit [ CHsCOONa va C;HsCOONa. Khi nung CHsCOONa trong voi tdi — xut s&

thu dugc CHa.
Vay ket luan sai 12 phuong 4n A. Khi dot chay X (k =2) thi n, =n,, —n, , =0,3 mol.

Cau 46:
bat cong thirc trung binh cua 2 amin la ﬁNH2 .

So d6 phan tng : IENH2 (a mol)— % ROH (a mol) +—N“>1H2 (a mol)
H,O (a mol)

Theo so db ta thiy s6 mol 2 amin 14 0,03 mol.
Vay R+16=297
0,03

b

R, Ia CH, -
R, Ia C,H, -

=35,667:>§=19,66:>{

Céau 47:

) | |
Ban chat phan ng cia amin v&i dung dich axit: —-N + H* — —NH"
\ \

amin mudi amoni

Theo bao toan khdi luong, ta c6 : m, , +my,=m . =m,, =146 gam
%/’_J
1.5 ? 2,98
1,46 0,04
=—~—=0,04 mol =[HCl]=—=
36,5 HEL 0,2

Vi X vaY lacac amin don chirc nén : Ny y, =Ny = 0,04 mol.

=0,2M.

—=n

= Mx.v) = é’f)i =38 gam/ mol = X hodc Y 1a CHsNH, (M = 31).

B

Do hai amin c6 s6 mol bang nhau nén :

m, ., =31.0,02+0,02.M, =1,52=M, =45 (C,H N).
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Cong thirc cdu tao cia Y 1 : CH,CH,NH, (etylamin) hoac CH,NHCH, (dimetylamin).

Vay két luan khong ding 1a phuong 4n A : |Tén goi 2 amin 12 metylamin va etylamin
Cau 48:
Trong phan tmg dbt chay M, ap dung bao toan nguyén t6 O, ta ¢ :

2 n, = 2nCoz 0y o =0y = 0,875 mol.

2
0,9375 0,5 ?

Khi d6t chdy anken thi n, —n., =0; khi dt chdy amin no, don chic, mach hd thi

nHZO e, Y (1R \
n_ .= T . Suy ra : Khi d6t chay hon hop M thi :
n,,—n _ — n
nh i .= H0 €0, = O’ 875 0’5 = 0,25 mOl = Chaiamin < < = 0’5 = 2 (*)
aramn L5 L5 0,25

hai amin

Vay X la CH,NH; |Y la CH,CH,NH, (etylamin)

Tong s6 mol COz sinh ra khi d6t chay hdn hop M 13 0,5 mol. Vay s mol CO; sinh ra khi dt chay hai
amin phai nho hon 0,5 mol. Do do ta c6 (*).

Cau 49:
Dit cong thirc phan tir trung binh ciia cac chat trong X 1a C;H;N; (0< z< D).

So d6 phan tng :
CHN —"%, xCO, + YHO + =N, ()
Ky 2 2
ml: 50 N 50x — 25y - 25z
50x +25y+252=375  _

: - C -8

Theo gia thiét va (1), taco : 150x+25z=175 = y —
- 3<x<3,5

O<z<l
Trong X c6 trimetylamin (CH3)3N, ¢6 9 nguyén t&r H va 3 nguyén tir N.

e Voi y =8, ta loai dugc phuong an D (vi cac hidrocacbon va amin déu c6 s6 nguyén tir H 16n hon hoic
bang 8).

e Véi 3<x< 3,5, ta loai dugc phuong an A va C (vi cac hidrocacbon va amin déu c6 sé nguyén tir C
nhd hon hodc bang 3).

Vay dap an ding 1a B, hai hidrocacbon la |C,H, va C,H,

Cau 50:
Gia st ca hai mudi halogenua déu phan tmg tao két tiia v6i dung dich AgNOs.

Dit cong thire trung binh cia hai mudi NaX va NaY 1a NaX.
Khéi luong mudi bac halogenua ting 1én 11,48 — 8,04 = 3,44 gam so véi khéi luong mudi natri
halogenua la do ion Na*da dugc thay thé boi ion Ag*. Taco:

n ,=n_.
Ag Na
béo toan dién tich ne.= 0,04 mol
= =n_.=n_, =0,04 mol.
108n. . —23n_, =3,44 n_ . =0,04 mol NaX Na
Ag Na Ag

ting gidm khéi lugng
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8,04

NX 0,04
Trong nhém halogen, iot c6 khdi lwgng mol 16n nhét 1a 127 nén truong hop nay khong thoa méan.

Vay trong hai mubi halogen chi c6 mot mudi tao két tha véi AgNOs, d6 l1a NaCl, mudi con lai 12 NaF.

=201 gam/ mol = X =178 (loai).

Theo bao toan nguyén t6 Na, ta co :

e = Nager = % _ 0,08 mol = %NaF = 5% _802)(4)18.5 83 100%=[41,8%

Cau 51:
Dung dich X tac dung v6i MgCl thu duoc két tia, chimg t6 trong X ¢ ion OH™ .

Goi cong thirc chung cia hai kim loai kiém 1a R.
RCI MgClz

Mg(OH), 4
ROH g(OH),

So db phan tmg : R %{

Theo bao toan nguyén t6 R, Cl va nhém OH™, ta co :

Dpa =Ny = 0,1
N, =2n

8,3
0,25

—n, =n, +n,,, =0,25= Mg =——=33,2 gam/ mol.

=0,15

Mg(OH),

Vay hai kim loai kiém ké tiép nhau 1a [Na (M =23) va K (M =39)

Céau 52:

Theo gid thiét : Cho 3,64 gam kim loai M vao cdc dung dich chira HNO3 va Hz2SO; thay thoét ra 2,1504
lit khi, khoi lugng cac chat trong coc gidm 1,064 gam, chung té khoi lugng khi thoat ra 16n hon so véi khoi
luong kim loai phan ting. Ta co :

m -m,, =1,064
o, x) My =5 = 4,704
3,64 N Mo, %0 N {MX > 49
— 4,704 . ~
_— 21504 ggg Mo, = " i0c=49> My, (X1 SO, (M=64)
22,4
Ny +ng, =0,096 Ny, =0,08
Suyra: ’ ’ = .
46ny, +64ny, =4,704 |ng, =0,016
Ap dung bao toan electron, ta co :
3,64 M n=2
nny =Ny, +2ng = 'n:O’112:>?:32’5:>{M:65
0,08 0,016
Vay M la
Cau 53:
Theo gia thiét, ta c6 :
My, o =49.9-0,1.213-0,15.188 =04 gam =n,,, , = % — 0,005 mol.

m_ .
mudi MAI(NOy )5 Meu(Noy),

+5

Goi n 1a s electron trung binh ma N nhén vao dé sinh ra hai khi trong X.

Theo bao toan electron, ta co : 0,O7r_1+8nNH No, =3.0,1+2.0,15 =0,6:>1_1=8:>3 <8<10.

n n ne
X 0,005 Al Cu

+5 +2 +5 0

Vay hai khi trong X 1aNO,N2: N + 3e — NO; 2N + 10e — No.
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3nNO + 10nNz + 8nNH4NO3 n, = 0,02

j—
n, =0,05

e

Theo bao toan electron, ta ¢co : 0,005 Al

ng, + n = 0,07

=3.0,1+2.0,15 {

Suyra:ng, = 0,6 +0,005.2+0,05.2+0,02=|0,73 mol

n & 3 2
electron trao doi nN trong sén phim khit






