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Cau I: (2 diém) Nung m gam hdn hop X gém Fe, Fe(NO3),, Fe(NOs); va FeCOs trong binh kin (khong c6 khong
khi). Sau khi cac phan ng xay ra hoan toan, thu duoc chat rin Y va hdn hop khi Z c6 ti khéi so véi Ha 14 22,5 (gia
sir khi NO, sinh ra khong tham gia phan tmg nao khac). Hoa tan hoan toan chit ran Y trong dung dich chtra 0,02
mol KNO3 va 0,3 mol H2SOg4, thu dugc dung dich chi chira 42,46 gam mudi sunfat trung hoa ctia kim loai va hon
hop khi T (gdm hai khi, trong d6 c6 mot khi héa nau trong khong khi), ti khéi ctia T so v6i Ha 1a 8. Xac dinh gia tri
cua m.
Caull: (2 dlem) Hop chét don chiic A c¢6 cong thirc phan tir trung voi cong thire don gian nhat, phan tr A ¢6 chura
vong benzen. Dot chay hoan toan mot lugng A bang oxi, san pham chi gdm khi CO, va hoi nudc, trong do ti 1¢ sO
mol ctia Oz phan tmg, CO,, H>0 tuong tng 13 2,5: 2,25: 1. Mit khac, 1,48 gam A phan tng t6i da voi 50 ml dung
dich NaOH 0,2 M.

(a) Xac dinh cong thirc phan tir va viét cong thirc cdu tao 8 dong phan thoa min céc tinh chét trén cia A.

(b) Sau phan tmg cua A véi dung dich NaOH & trén, san pham thu duoc chi gdm mot mudi A1 va chét hitu co Aa,
trong d6 Az khong tham gia phan tng trang guong. Xac dinh cong thirc cau tao cua A va viét cac phuong trinh phan
ung theo so do sau. Biét A2 — A7 1a cac hop chat chira vong benzen.
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Cau III: (3 diém) Hoa tan hoan toan 5,68 gam hdn hop X gém kim loai R va kim loai M vao dung dich hon hop
gébm HNO; va HoSO4 dic nong, thu duoc dung dich Y va 8,064 lit hon hop khi Z (dktc). Khi Z gom hai khi (trong
d6 c6 mot khi c6 mau nau) va c6 khdi luong 17,64 gam. Chét tan trong Y chi gbém cac mudi trung hoa cua kim loai
R (hoa tri IT) va kim loai M (héa tri IIT). Chia dung dich Y thanh hai phan bang nhau. C6 can can than phan tha nhat
thu duoc 13,76 gam mudi khan T. Thém dung dich NaOH dac, du vao phﬁn thtr hai, thu dugc 4,35 gam két ta Y.
Nung Y1, dén khéi lugng khong dbi thu duoc 3 gam chét ran Y». Khi hoa tan Y2 vao dung dich H>SO4 dac, nong
thi khong c6 khi thoat ra. Gia thiét cac phan tmg xay ra hoan toan.

(a) Cho biét Z gdm nhiing khi gi? Xac dinh s6 mol mdi khi va phan tram khéi lugng ciia luvu huynh ¢ trong mudi
khan T.

(b) Xac dinh hai kim loai R va M.

Cau IV: (3 diém) Hop chit A tao béi cac nguyén t6 C, H, N, O. Cho 0,1 mol chit A vao cdc dung 42 ml dung dich
ROH 40% (D = 1,2 g /ml, R 1a mot kim loai kiém), dun nhe cho phan tmg hoan toan. Sau phan g, ¢6 can dung
dich, thu dugc 32,96 gam chét ran khan B va 32,04 gam phﬁn bay hoi chi c6 nudc. Nung nong B trong oxi du dé
cac phan tmg hoan toan, thu duoc 24,84 gam chit ran khan D. Dan phan khi va hoi sinh ra 1an luot di qua binh thir
nhit dung luong du dung dich Ba(OH), du, binh thir hai dung luong du photpho d6 dun nong. Sau thi nghiém, khéi
lwong binh thir nhat ting 24,52 gam va c6 63,04 gam két tua, khi duy nhét thoat ra khoi binh thir hai 13 nito c6 thé
tich 2,24 lit (dktc).

(a) Xac dinh kim loai R va cong thurc phan tur cua A.

(b) Bun néng 7,3 gam hop chat A voi dung dich HCl du dén phan tng hoan toan, san pham cua phan tng chi gdm
hai chit hitu co 1a dong dang ké tlep va déu c¢6 s6 mol bang s0 mol cua A. Tong khdi lugng ciia hai san pham trén
1a 11,85 gam. Xac dinh cong thirc cdu tao ctia A va phan traim khdi luong mdi chét trong B.



