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DPé thi nay gom 2 trang, 9 cau.
Cau 1: (I diém)
Tinh pH cua dung dich NHsHCO3 0,1M.
Cho: NH3¢6 Ky = 107476 H,CO3 ¢6 Kag = 108%; Kgp = 1071033,
Cau 2: (I diém)
Tinh pH va nong d6 mol caa CrO3~; Cr,02" trong dung dich K2Cr,07 0,01M va CH3COOH
0,IM. Cho: Ky coon = 1.8.10°

HCrO; + HO = Cr03~ + H30O* pK2=6,5
~ 2HCrO; = Cr,0%~ + H0 pKi =-1,36
Cau 3: (1 diem) ‘ ’

Hop chat v6 co X thanh phan c6 2 nguyén to. 120 < Mx < 145. Cho X phan ng véi Oz thu
duoc chat duy nhat Y. Cho Y phan ing vé6i H20 thu dugc 2 axit vo co va A va B. A phan ung véi dung
dich AgNOs thu dugc ket tua trang (C) ket tua nay tan trong dung dich NHs. B phan ung véi dung dich
NaOH du thu dugc muoi D. D phan ung véi dung dich AgNOs thu dugc két taa vang (E). Chat X khi
phan ang véi H20 thu duoc 2 axit 1a G va A, khi dun nong G thu dugc axit (B) va khi H.

Xac dinh cong thirc phan tir cac chat va vi€t cac phuong trinh phan ang xay ra.

Cau 4: (1 diem)
Cho céc phan tng:
2:1

(1) A+ NaClO —— X + NaCl + H20

(2) X+ HNO2 —— Z +H20

(3)A+Na —215 Y +H;,

(4) Z+NaOH —— T+ H:0.

()Y +B —— T+H0
Trong d6: A 1a mot hop chat caa nito va hidro c6 tong sé dién tich hat nhan bang 10; B 12 mot oxit cua
nito, chtra 36,36% oxi vé khdi luong.

a. Xac dinh cac chat A, B, X, Y, Z, T va hoan thanh cac phuong trinh phan ng.
b. Viét cong thiic cau tao cua Z. Nhan xét vé tinh oxi hoa - khir cua Z.
C. Z c6 thé hoa tan Cu twong tw HNOs. H3n hop Z va HCI hoa tan Au tuong tu cuong thuy. Viét
phuong trinh cac phan ting xay ra.
Cau 5: (1 diem)

D6t chay hoan toan 4,4g mot sunfua kim loai ¢6 cong thirc MS (kim loai M ¢6 céc sé oxi hoa
+2 va +3 trong cac hop chét) trong lwong du oxi. Chét rin thu dugc sau phan tmg dugc hoa tan trong
mot lugng vira du dung dich HNO3 37,8%. Nong do phan trim ctia mudi trong dung dich thu duoc l1a
41,724%. Khi 1am lanh dung dich nay thi c6 8,08 gam mudi rin A thoat ra va nong d6 phan trim cua
mudi trong dung dich giam xudng con 34,7%. Xac dinh céng thic caa mudi ran A.

Cau 6: (I diém)
Viét cong thirc cAu tao cua cac san pham duogc ki hiéu bang chit B — B4 theo so db sau:

St”-en HBr B Mg " etilen oxit e HSOM < K20f207/H(+) y
peroxit etekhan ~ B1 >B2 >B3 > B4




Cau 7: (1 diém)

Hop chét X chtra C, H, O ¢6 cong thirc phan tir tring voi cong thirc don gian nhét. Khi phan
tich a gam chét X thay tong khéi luong C va H 13 0,46 gam. Dé dbt chay hoan toan a gam X can
0,896 lit Oxi (dktc). San pham chay duoc dan qua binh dung dung dich NaOH du thay khéi lwong
binh tang 1,9 gam.

a) Timava CTPT cua X.
b) Khi cho a gam X tac dung hét véi Na thu duoc sé mol Hz bang s mol NaOH can diing phan @ng
véGi a gam X d6. Xac dinh cong thirc cau tao ciia X va viét phuong trinh phan éng.
Cau 8: (2 diém)
Geraniol 13 mot hop chit terpene duoc tach tir tinh dau hoa hong c6 mui thom ngt.
a) Hay goi tén theo danh phap IUPAC va chi ra ciu trlc isopren
(CsHs) cua geraniol.
b) Mot ddng phén hinh hoc khéc cua geraniol Ia Nerol. Hay viét AN OH
cau truc cua Nerol.
¢) Hay viét cac phuong trinh phan ng cua Geraniol véi:
1) dung dich nudc brom du
i) oxi hoa nhe véi CuO (t°) cho C1oH160
iii) oxi hoa bang dung dich KMnO4 trong maéi truong axit. Geraniol
d) Giai thich co ché phan ng sau:

OH H®

Geraniol )
limonene

(trong tinh ddu hoa hong) (cé trong tinh déu cam, chanh)

Cau 9: (I diém)

Giai thich cac hién twong sau bang co ché phan ung:
a) Cho 3 — phenylbut-1-en tac dung véi H20 trong H2SO4 thu duoc ca 2-phenylbutan-2-ol (san pham
chinh) va 3-phenylbutan-2-ol.

b) OH q® 0

>
H chuyén vj pinacol - pinacolon %
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Cau N@i dung Pié¢m
Trong dung dich NHsHCO3 C = 0,1M ¢6 cac can bang sau:
H.0= HY + OH- K, =107
NH," = HY + NH3 K, =107924
HCO; = H*  +  CO#* Kgp =1071033
HCOs +H = H.CO3 Kyt =108%
Diéu kién proton: [H*] = [OH] + [NH3] + [COs%*] — [H2CO3]
K [NH,*1 o [HCO3 1 o —1p o s
1 = [H']=—" +K +Kgp 3 4K HCO 5 [H] 1,0
G R A 51 T
= = Kt Ka[NH, " 1+K;,[HCO; 7]
1+ K, [HCO;]
Véi diéu kién gan dung:
[NH,*]=[HCO; ]~ C;Ky << C:K,, << K,C~K_,C
o 1107922101 410719331070 8 ~
—[H"]= \/ FPCELpPE =167.10% = pH =7,78
Ta c6 cac can bang:
CH3COOH +H,0 = CHiCOO~ + H30* Ka=18.10° (1)
Cr,03~ +H0 = 2HCro; Ki=10%%  (2)
HCrO; +H20 = Hi0* + CrOj” Ko=10%  (3)
Vi K1 >>K,, K2 = ¢én bang (2) chiém uu thé
=Tinh ndng d6 Cr,03~ va HCrOj dya vao can bing (2).
Cr,03” +H0 = 2HCro; Ky =103 0,5
BD 0,010
TTCB 0,010-x 2X
2
o K= —2YT g (x<0,01) = x=6,33.10"3,
(0,010 — x)
Vay: [Cr.057]1=0,010 - x = 3,7.10° (M) ;
[HCrO;]=2x = 1,27.102 (M)
So sanh cén bang (3) va (1): Ka.Ca >> Ko[HCrO,] => can bang (1) chiém wu thé:
CHsCOOH+H20 = CH:COO +H30* K,=1,8.10"
BD 0,1
TTCB  0,l-a a a
Ka= 2 =1810° DK a<<0,1 = a=1,34.10%. 05
0,1-a

Vay: [H30*] = 1,34.10° = pH = 2,87.
Pé tinh [CrO7~] ta duing can bing (3)

HCrO; + H,O = Cr0} + H;0" K;=108°
TTCB 1,27.102

b 1,34.10°°




2= 1+
Taco: K=o HHT]
[HCTO0; ]

vay:  [CrO; ] = (M).

= 10755 = [Cr0%~] = b = 2,997.10°

Cho X phan tng véi Oz dugc Y vay X ¢4 tinh khur. ’
X va'Y khi thuy phan déu ra 2 axit vay X la hop chat caa 2 phi kim. Axit A phan
tng viri AQNOs tao Jtring (C) tan trong NHs Vay (C) 1a AgCl va A 1a HCI do d6 trong X

chta Clo. vi Clo c6 s6 oxi hoa am vay nguyén té phi kim con lai 1a c6 sé 0X1 hoa duong 0,5
nén axit B 1a axit c6 oxi. Mudi D phan ung véi AgNOs tao dvang vay mudi D 1a mubi
PO4> nén axit B 1a H3PO4. Vay X 1a hop chat caa P vaCl. V&i Mx trong khoang trén nén
X 1a PCls. Y la POCI3 Thuy phan X duoc axit G va A vay G la H3POs.
Céc phan (tng minh hoa:
3 PCls +-0; —— POCls
POClz + 3HOH —— H3PO; + 3HCI
HCI + AgNOs — AgCl + HNO3
AgCl + 2NH3 — [Ag(NHs)2]Cl 0,5
H3PO4 + 3NaOH — NazPO4 + 3H20
NasPO4 + 3AgNO; — AgsPOsdvang + 3NaNOs
PCl3 + 3HOH — H3PO3 + 3HCI
4HsPO3 —“— PHas+ 3H3PO4
D3t CT cua hop chat Ala: NxHy.  Tacd 7x+y=10
—X=1;, y=3 = CTPT cua A la: NHs
B 12 mot oxit cita nito: NaOp. TacO mm = 2222 22 _ 3:p=2:1 = CTPT
16b 36,36 b 1
cua B la: N2O
Céc phan tng hoa hoc:
2NHs3 + NaCIO — N2H4 + NaCl + H20
(A) (X)
4a NzHs + HNOz2 — HN;s + 2H20 0.5
(X) (2)
2NHz +2Na — 2NaNH: + H>
(A) (Y)
HNs + NaOH — NaNz + H20
(2) (T
NaNH2 + N2O —— NaNs + H20
(Y) (B (T)
b Céng’thl’x_ccéutaocﬁaHNg:HfN:N:N \_—\Hfl\!-NEN 025
Do s6 oxi hoa cia N 1a -1/3  nén HNz vira c6 tinh oxi hoa vira ¢o tinh Khur. '
- Vé tinh oxi hda HN3 giong véi axit HNO3 nén c6 thé hoa tan Cu:
Cu + 3HN3z — Cu(N3)2 + N2 + NHz (hoac NHsN3)
4c | - Khi tron véi HCI diac, HNs tao thanh dung dich twong ty cuong thuy nén cé thé hoa tan 0,25
Au:
2AuU + 3HN3 + 8HCI — 2H[AUCl4] + 3N> + 3NH3 (hoac NH4ClI)
Dat Nwvs ban dau = X (Mol)
AMS +7 O2qu —o 2M203 +4S0,T (1)
5 X z (mol) 1,0

2
|\/|203 + 6HNO3z — 2M(NO3)3 + 3H20 2

E 3X X (mol)




Myi(No,),= X (M + 186) (g)
X 3x.63.100
M4d M(NO5); = MM,0, + Mdd HNO,= > (2M +48) + 378
=x(M + 524) (g)
x(M +186) 41,724

x(M +524) 100
=>M=56(Fe) = X=nNres = g = 0,05(mol)

0, —
= C /OM(NO3)3 -

= My reqroy), = 0,05(56 +524) = 29(g)

Mee oy, thu duee = 0,05 (56 + 186) = 12,1 (g)
Khi l1am lanh 29g dd Fe(NOs)s thi c6 8,08g mudi A thoét ra va C%ee(no,), trong d6 con
lai = 34,7%.

_ (29-8,08).34,7
= MFEe(NO3); con lai trong dung dich = 100

= MEe(NO,), kéttinh = 12,1 — 7,26 = 4,84 gam < my
= A latinh thé hidrat hoa Fe(NO3)3.nH20

= 7,26 gam

4,84
NFe(N03);.nH,0 = TNFe(NOg); kéttinh = 57 = 0,02 mol
= MFpe(NO4)smH,0 = 242 + 1§H = 404 gam/mol =>n=9
Vay cong thac cia muoi A la Fe(NOs)3.9H,0

B : C¢HsCH,CH,Br ; B1 : C¢HsCH,CH,MgBr

6 B2 : CgHs—[CH2],OMgBr ; B3 : CgHs—[CH,]4OH 1,0
B4 :CGH5_[CH2]3COOH ’

o OH

7a 05

(E)-3,7-Dimetylocta-2,6-dien-1-ol
(Geraniol)
Nerol (d6ng phan Z)

b n 0,25
OH

7c | M&i pu 0,25 diém 0,75




O]
+H® (JVOHZ -H,0 - >
7d 05
©) rot'n
y Z y
a) CyH,O, + x +Z—5 O, — xCO, + ——HZO
Vi & y
b b ——= bx b= |
(x + 4 2) 2 (mol)
Cé hé phwong trinh:
12bx + by = 0,46
Y iZ
b| X+=—-=| = 0,04
8 ( 4 2J 1,0
44bx +18b—2y =19
Giairatacé:x:y:z=7:8:2
Cdng thirc phén tir ctia X : C;HsO, = a = 0,62 gam.
OH
b) Céng thirc clu tao clia X :
CH,OH
€D) " ) H.O
CH,= CH(I')HCH3 ——9 CH3CH(I3HCH3 Mﬂ) CHsCHz(IDCHg —
CgHs CeHs CeHs
9a OH 0.5
I
— CH3CH20_CH3
I
CeHs
OH ® @ o
% @TQ W P —an 05
0 HO (' " shift




