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Céu 1: Pem nung nong mot lugng quéang hematit (chira Fe203, co 13n tap chét tro) va cho ludng khi CO di qua, thu
dugc 300,8 gam hdn hop cac chat ran, dong thoi c6 hdn hop khi thodt ra. Cho hap thu hén hop khi nay vao binh dung
luong du dung dich xat thi thiy khéi lwong binh ting thém 52,8 gam. Néu hoa tan hét hdn hop chat ran trong luong du
dung dich HNO3 loéng thi thu dugc 387,2 gam mot mudi nitrat. Him lugng Fe203 (% khéi luong) trong loai quing
hematit nay la:

A) 60% B) 40% C) 20% D) 80%

Cau 2: Nung x mol Fe trong khong khi mot thoi gian thu duoc 16,08 gam hdn hop H gdm 4 chét ran: Fe va 3 oxit cua
n6. Hoa tan hét lugng hdn hop H trén bang dung dich HNO3 lodng, thu dugc 672 ml khi NO duy nhat (dktc). Tri s6
cua X la:

A) 0,21 B) 0,15 C) 0,24 D) Ko xac dinh

Cau 3: Hé sb dung trude chat bi oxi hoa bén tac chat dé phan tng FexOy + CO => FemOn + CO2 can bang s nguyén
tir cac nguyén td 1a:

A) mx — 2ny B) my — nx C)m D) nx —my

Cau 4: Hoa tan 0,784 gam bot sit trong 100 ml dung dich AgNO3 0,3M. Khudy déu dé phan mg xay ra hoan toan,
thu dugc 100 ml dung dich A. Nong d6 mol/I chét tan trong dung dich A la:

A) Fe(NO3)2 0,12M; Fe(NO3)3 0,02M C) Fe(NO3)2 0,14M

B) Fe(NO3)3 0,1M D) Fe(NO3)2 0,14M; AgNO3 0,02M

Cau 5: Hoa tan hét m gam hdn hop A gdm Al va FexOy bang dung dich HNO3, thu dwoc phan khi gdm 0,05 mol NO
va 0,03 mol N20, phﬁn long 1a dung dich D. C6 can dung dich D, thu duoc 37,95 gam hon hop mudi khan. Néu hoa
tan luong mudi nay trong dung dich xat du thi thu duoc 6,42 gam két tia mau nau d6. Tri s6 ctia m va FexOy 1a:

A) m = 9,72gam; Fe304 B) m = 7,29 gam; Fe304. C) m =9,72 gam; Fe203. D) m=7,29gam;FeO
Cau 6: Cho ludng khi CO di qua dng st chira a gam hdn hop A gébm CuO, Fe203 va MgO, dun nong. Sau mét thoi
gian, trong ong st con lai b gam hdn hop chat rin B. Cho hip thu hoan toan khi nao bi hip thu trong dung dich
Ba(OH)2 du ctia hdn hop khi thoat ra khoi dng st, thu dugc x gam két tia. Biéu thirc ctia a theo b, x 1a:
A)a=Db-16x/197 B)a="b+0,09x C) a=b-0,09x D) a=b+ 16x/197

CAau 7: Hoa tan hét hdn hop A gém x mol Fe va y mol Ag bang dung dich hdn hgp HNO3 va H2S04, ¢6 0,062 mol
khi NO va 0,047 mol SO2 thoat ra. Pem c6 can dung dich sau phan {mg thi thu dugc 22,164 gam hdn hop cac mudi
khan. Tri s6 ciia x va y la:

A)x=0,07;y=002 B)x=0,08;y=003 C)x=009;y=0,01 D)x=0,12;y=0,02

Cau 8: Cho m gam FexOy tac dung véi CO (to). Chi ¢6 phan tmg CO khir oxit sit, thu dugce 5,76 gam hdn hop cac
chat rin va hdn hop hai khi gdm CO2 va CO. Cho hdn hop hai khi trén hip thu vao lwong nude voi trong c¢6 du thi thu
dugc 4 gam két tiia. Pem hoa tan hét 5,76 gam cac chét rin trén bang dung dich HNO3 lodng thi ¢6 khi NO thoét ra va
thu dugc 19,36 gam mot mudi duy nhat. Tri sb ciia m va cong thirc cia FexOy la:

A) 6,4 ; Fe304 B) 9,28 ; Fe203 C) 9,28 ; FeO D) 6,4 ; Fe203.

CAu 9: Cho 6,48 gam bot kim loai nhom vao 100 ml dung dich hdn hop Fe2(S04)3 1M va ZnSO4 0,8M. Sau khi két
thiic phan tng, thu dugc hdn hop cac kim loai c6 khéi lugng m gam. Tri s6 ctia m 1a:

A)14,5 gam B) 16,4 gam C) 15,1 gam D) 12,8 gam

CAu 10: Hon hop A dang bot gém Fe203 va AI203. Cho khi H2 du tic dung hoan toan véi 14,2 gam hon hop A nung
nong, thu dugc hdn hop chit rin B. Hoa tan hét hdn hop B bang dung dich HCI thi thiy thoat ra 2,24(1) khi hidro &
diéu kién tiéu chuan. Phan tram khéi lugng mdi chét trong hdn hop A 1a:

A) 60% Fe203 ; 40% Al203 C) 40% Fe203 ; 60% Al203

B) 52,48% Fe203 ; 47,52% Al203. D) 56,66% Fe203 ; 43,34% AI203

Cau 11: Cho ludng khi CO di qua m gam Fe203 dun néng, thu duoc 39,2 gam hén hop gom bdn chét ran 1a Fe va 3
oxit clia n6, dong thoi ¢ hdn hop khi thoat ra. Cho hdn hop khi nay hap thu vao dung dich nuéc voi trong ¢é dur, thi
thu dugc 55 gam két tua. Tri s6 cua m la:

A) 48 B) 64 C) 40 D) Khong xac dinh

Cau 12: Cho mét dinh sat lugng du vao 20 ml dung dich mudi nitrat kim loai X c¢6 néng dé 0,1M. Sau khi phan ting
xay ra hoan toan, tat ca kim loai X tao ra bam hét vao dinh sit con du, thu duoc dung dich D. Khéi luong dung dich D
giam 0,16 gam so v6i dung dich nitrat X lac dau. Kim loai X 1a:

A) Pong (Cu) B) Thuy ngan (Hg) C) Niken (Ni) D) Kim loai khac

CAau 13: Hoa tan hét 17,84 gam hdn hop A gdm ba kim loai 1a sét, bac va dong bang 203,4 ml dung dich HNO3 20%
(c6 khéi luong riéng 1,115 gam/ml) vira di. C6 4,032 lit khi NO duy nhét thoat ra (dktc) va con lai dung dich B. Pem
¢6 can dung dich B, thu dwoc m gam hdn hop ba mubi khan. Tri s6 cia m la:

A) 60,27g. B) 45,64 g. C) 51,32g. D) 54,28¢.
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Cau 14: Hoa tan hoan toan hon hop gém x mol Hg2S va 0,04 mol FeS2 béng dung dich HNO3 dam dac, dun néng,
chi thu cac mudi sunfat kim loai c6 hoa tri cao nhit va c¢6 khi NO2 thoat ra. Tri sb cta x la:

A) 0,01. B) 0,02. C) 0,08. D) 0,12.

Cau 15: Ton dicromat Cr207%, trong mdi trudng axit, oxi héa duge mudi Fe2+ tao mudi Fe3+, con dicromat bi khir
tao mudi Cr3+. Cho biét 10 ml dung dich FeSO4 phan tng vira du véi 12 ml dung dich K2Cr207 0,1M, trong moi
truong axit H2S04. Nong do mol/l ciia dung dich FeSO4 1a:

A) 0,52M B) 0,82M C) 0,72M D) 0,62M.

Cau 16: Gia sir Gang ciing nhu Thép chi 1a hop kim cuia Sat v6i Cacbon va Sat phé lidu chi gom Sét, Cacbon va
Fe203. Coi phan tmg xay ra trong 10 luyén thép Martin 1a: Fe203 + 3C => 2Fe + 3CO1 Khdi luong Sit phé liéu (chia
40% Fe203, 1% C ) can dung dé khi luyén véi 4 tin gang 5%C trong 10 luyén thép Martin, nhim thu dugc loai thép
1%C la:

A) 1,50 tin B) 2,15 tn C) 1,82 tan D) 2,93 tan.

Cau 17: Hoa tan hoan toan a gam FexOy bang dung dich H2S04 dic nong vira du, ¢6 chira 0,075 mol H2SO4, thu
duge b gam mot mudi va c6 168 ml khi SO2 (dktC) duy nhat thoat ra. Tri s ctia b 1a:

A) 12 gam B) 9,0 gam C) 8,0 gam D) 6,0 gam.

Cau 18: Khbi lugng tinh thé FeSO4.7H20 can dung dé thém vao 198,4 gam dung dich FeSO4 5% nham thu duoc
dung dich FeSO4 15% la:

AB5,4 gam B) 30,6 gam C) 50 gam D) Tét ca déu sai

Cau 19: Cho 19,5 gam bot kim loai kém vao 250 ml dung dich Fe2(S04)3 0,5M. Khudy déu dé phan tmg xay ra hoan
toan. Khdi lwong chat rin thu duoc sau phan tng la:

A) 9,8 gam B) 8,4 gam C) 11,2 gam D) 11,375 gam

Cau 20: Hoa tan Fe2(S04)3 vao nudc, thu duge dung dich A. Cho dung dich A tac dung vdi dung dich Ba(NO3)2 du,
thu dugc 27,96 gam két tia tring. Dung dich A c6 chira:

A) 0,08 mol Fe3+ B) 0,09 mol SO42- C) 12 gam Fe2(S04)3 D) B,C déu dung.

Cau 21: Hoa tan hdn hop ba kim loai Zn, Fe, Cu bang dung dich HNO3 loang. Sau khi phan ting xay ra hoan toan, thu
dugc chét khong tan 1a Cu. Phan dung dich sau phan tmg c6 chira chat tan nao:

A) Zn(NO3)2 ; Fe(NO3)3 C) Zn(NO3)2 ; Fe(NO3)2

B) Zn(NO3)2 ; Fe(NO3)2 ; Cu(NO3)2 D) Zn(NO3)2 ; Fe(NO3)3 ; Cu(NO3)2

Cau 22: Cho 2,24 gam bot sat vao 100 ml dung dich AgNO3 0,9M. Khuiy déu dé phan tng xay ra hoan toan. Dung
dich sau phan ung co:

A) 2,42 gam Fe(NO3)3 B) 5,4 gam Fe(NO3)2 C) ca (A)va (B) D) Mot trj s6 khac

Cau 23: Sap theo th tu pH ting dan cac dung dich mudi c6 cling ndong do mol/I: (I): KCI; (II): FeCl2; (III): FeCl3;
(IV): K2COa:

A) D<) <M <AV) C) )<< <(v) B) (IV) < () < (1) < (D) D) (D) < (1) < () < (IV)

Cau 24: Pem nung 116g quing Xiderit (chira FeCO3 va tap chét tro) trong khong khi (coi nhu chi gdm oxi va nito)
cho dén khoi lugng khong d6i. Cho hdn hop khi sau phan g hap thu vao binh dung dung dich nudc voi c¢6 hoa tan
0,4 mol Ca(OH)2, trong binh c6 tao 20 gam két tua. Néu dun néng phan dung dich, sau khi loc két tua, thi thiy c6 xuat
hién thém két ta nita. Ham lugng (%m) FeCO3 c6 trong quing Xiderit 1a:

A) 60% B) 80% C) 50% D) 90%

Cau 25: Hon hop A gdm hai mubi FeCO3 va FeS2 c¢6 ti 1& s6 mol 1 : 1. Pem nung hdn hop A trong binh c6 thé tich
khong ddi, thé tich cac chét rdn khong dang ké, dung khong khi du (chi gdm N2 va 02) dé cac mudi trén bi oxi hoa hét
tao oxit sit co hoa tri cao nhat (Fe203). Dé ngudi binh, dwa nhiét do binh vé bang lac dau (trude khi nung), ap suat
trong binh s& nhu thé nao:

A) Khong dbi B) S& giam xudng C) S& tang lén D) Khéng xac dinh

Cau 26: Pem ngam miéng kim loai sit vao dung dich H2SO4 lodng. Néu thém vao d6 vai giot dung dich CuSO4 thi
s€ c6 hién tuong gi ?

A) Luong khi thoat ra it hon. C) Luong khi bay ra nhiéu hon

B) Luong khi bay ra khong doi D) Luong khi s& ngimg thoat ra (do kim loai dong bao quanh miéng sat)

CAu 27: Hoa tan 6,76 gam hon ho‘p ba oxit: Fe304, AI203 va CuO bang 100 ml dung dich H2S04 1,3M vira du thu
duoc dung dich c6 hoa tan cac mubi. Pem c6 can dung dich, thu duoc m gam hdn hop cac mudi khan. Tri s cua m la:

A) 16,35 B) 17,16 C) 15,47 D) 19,5.

CAau 28: V6i phan tmg: FexOy + 2yHCI => (3x-2y)FeCI2 + (2y-2x)FeCl3 + yH20 Chon phat biéu ding:
A) Day 1a mét phan ung oxi hoa khir B) Phan tng trén chi dung voi truong hop FexOy 1a Fe304
C) bay khong phai 1a mgt phan tng oxi hoa khur D) B va C dung.

Cau 29: bem nung hSn‘ hop A, gém hai kim loai: x mol Fe va 0,15 mol Cu, trong khéng khi,m(f)t thoi gian, thu dugc
63,2 gam hdn hop B, gdm hai kim loai trén va hon hop cac oxit cua ching. Dem hoa tan hét lugng hon hop B trén
bang dung dich H2SO4 dam dic, thi thu duoc 0,3 mol SO2. Tri s6 cia x la:

BlogHoaHoc.Com 2- 2




CHUYEN DPE 13: SAT VA HQP CHAT CUA SAT

A) 0,6 mol B) 0,4 mol C) 0,5 mol D) 0,7 mol

Cau 30: Hon hop A chita x mol Fe va y mol Zn. Hoa tan hét lugng hdn hop A nay bang dung dich HNO3 loang, thu
duoc hon hop khi gém 0,06 mol NO, 0,01 mol N20 va 0,01 mol N2. Pem c¢6 can dung dich sau khi hoa tan, thu dugc
32,36 gam hon hop hai mudi nitrat khan. Tri s6 cua x, y 1a:

A)x=0,03;y=0,11 B)x=0,1;y=0,2 C)x=0,07;y=0,09 D)x=0,04;y=0,12

Céu 31: Thuc hién phan Gng nhiét nhom hoan toan m gam Fe203 vdi 8,1 gam Al. Chi c6 oxit kim loai bi khir tao kim
loai. Pem hoa tan hon hop cac chét thu duoc sau phan (mg bang dung dich NaOH du thi ¢6 3,36 lit H2(dktC) thoat ra.
Tri s6 ciam 13 :

A) 24 gam B) 16 gam C) 8 gam D) Tat ca déu sai

Cau 32: Cho ludng khi CO di qua dng sir dung m gam mot oxit sit FexOy, dun néng, thu dugc 57,6 gam hdn hop chét
rin gdom Fe va cac oxit. Cho hap thu khi thoat ra khoi 6ng st vao dung dich nudc voi trong du thi thu duoc 40 gam két
tia. Tri s6 ciia m 1a:

A) 64 gam B) 56 gam C) 80 gam D) 69,6 gam

Cau 33: Pem nung Fe(NO3)2 cho dén khéi lugng khong doi, thi sau khi nhiét phan, phan chit ran con lai s& nhu thé
nao so voi chét rin trude khi nhiét phan?

A) Tang 11,11% B) Giam 55,56%. D) Giam 60%

C) Tuy theo dem nung trong khong khi hay chan khong ma két qua s& khac nhau

Cau 34: Pem nung 3,4 gam mudi bac nitrat cho dén khi lwong khong ddi, khdi lwong chat rén con lai la:

A) 2,32 gam B) 2,16 gam C) Vanla 3,4 ~gam, vi AgNO3 khong bi nhiét phan D) 3,08 gam
Cau 35: Cho 44,08 gam mdt oxit sit FexOy dugc hoa tan hét bang dung dich HNO3 lodng, thu dwoc dung dich A.
Cho dung dich NaOH du vao dung dich A, thu dugc két tia. Pem nung luong két tua nay o nhiét do cao cho dén khéi
lugng khong ddi, thu duge mot oxit kim loai. Dung H2 dé khir hét luong oxit nay thi thu dugc 31,92 gam chit ran 1a
mot kim loai. FexOy la:

A) FeO C) Fe304 B) Sé liéu cho khéng thich hop, c6 the Fe xOy ¢ lan tap chat D) Fe203
Cau 36: Mot oxit sat c6 khdi lwong 25 ,52 gam. Dé hoa tan hét lugng oxit sat nay can dung vira du 220 ml dung dich
H2S04 2M (lodng). Cong thirc cta oxit sit nay 1a:

A) Fe304 B) FeO4 C) Fe203 D) FeO

Cau 37: Khir hoan toan mdt oxit sat nguyén chat bang CO du & nhiét d6 cao. Két thuc phan tmg, khdi lugng chét ran
giam di 27,58%. Oxit sit da dung la:

A) Fe203 C) Fe304 B) FeO D) Ca 3 truong hop A, B, C déu thoa dé bai.
Céau 38: Bé m gam bot kim loai sit ngoai khong khi mot thoi gian, thu duoc 2,792 gam hon hop A goém sit kim loai
va ba oxit ctia n6. Hoa tan tan hét hdn hop A bang dung dich HNO3 lodng, thu dugc mot mudi sat (III) duy nhat va c6
tao 380,8 ml khi NO duy nhét thoat ra (dktc). Tri s6 cua m la:

A) 2,24 gam B) 3,36 gam C) 2,8 gam D) 0,56gam.

Cau 39: Xem phan tng: FeS2 + H2S04 (ddm dac, nong) => Fe2(S04)3 + SO2 + H20 Téng s6 cac hé sb nguyén nho
nhat, dimg trudc mdi chat trong phan tmg trén, dé phan ng can bang cac nguyén td la:

A) 38 B) 50 C) 30 D) 46.

Cau 40: Cho m gam hdn hgp gom ba kim loai 1a Mg, Al va Fe vao mot binh kin c6 thé tich (khéng doi) 10 lit chira khi
oxi (6 136,5°C ; 4p suat trong binh 1a 1,428 atm). Nung nong binh mét thoi gian, sau d6 dua nhiét d6 binh vé béng
nhiét do lac dau (136,5°c), 4p suét trong binh giam 10% so v6i lic dau. Trong binh c6 3,82 gam cac chit ran. Coi thé
tich cac chét rin khong dang ké. Tri s ciia m 1a:

A) 2,46 gam B) 1,18 gam C) 3,24 gam D) 2,12 gam

Cau 41: Hoa tan hét hon hop gdm a mol FeS2 va 0,1 mol Cu2S trong dung dich HNO3 lodng, chi thu dugc hai mubi
sunfat va c6 khi NO thoat ra. Tri sb cua a la:

A) 0,2 B) 0,15 C) 0,25 D) 0,1.

Cau 42: Cho 2,236 gam hdn hop A dang bot gom Fe va Fe304 hoa tan hoan toan trong 100ml dung dich HNO3 ¢6
nong do C (mol/l), c6 246,4 ml khi NO (dktc) thoat ra. Sau phan tng con lai 0,448 gam kim loai. Tri s6 cua C 1a:

A) 0,5M B) 0,68M C) 0,4M D) 0,72M

CAau 43: Phan rng nao sau day khong xay ra?

A) FeS2 + 2HCI => FeCI2 + S + H2S B) 2FeCI2 + CI2 => 2FeCI3

C) 2Fel2 + 12 => 2Fel3 D) FeS2 + 18HNO3 => Fe(NO3)3 + 2H2S04 + 15NO2 + 7TH20

Cau 44: Thyc hién phan ng nhiét nhém v6i 3,24 gam Al va m gam Fe304. Chi co6 oxit kim loai bi khtr tao kim loai.
Bem hoa tan cac chat thu dugc sau phan ng nhiét nhém bang dung dich Ba(OH)2 c6 du thi khong thy chat khi tao ra
va cudi cung con lai 15,68 gam chét rin. Cac phan tng xay ra hoan toan. Tri s6 cua m la:

A) 10,44 gam B) 116,00 gam C) 8,12 gam D) 18,56 gam.

Cau 45: Hon hop A gdm Fe va ba oxit ctia n6. Hoa tan hét m gam hén hop A béng dung dich HNO3 loang, c6 672 ml
NO thoat ra (dktc) va dung dich D. Pem ¢6 can dung dich D, thu dugc 50,82 gam mot mudi khan. Tri s§ cua m 1a:
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A) 18,90 gam B) 15,12 gam C) 16,08 gam D) 11,76 gam

Cau 46: Hon hop A gdm mau da voi (chira 80% khéi lugng CaCO3) va mau quing Xiderit (chita 65% khdi luong
FeCO3). Phan con lai trong d4 voi va quing 1a cac tap chét tro. Ldy 250 ml dung dich HCI 2,8M cho tac dung véi 38,2
gam hén hop A. Phan img xay ra hoan toan. Két luan nao dudi day phi hop:

A) Khéng du HCI dé phan Gmg hét cac mudi Cacbonat B) Cac mudi Cacbonat phan tmg hét, do c6 HCI du
C) Phan ung xay ra vira du D) Khong du dir kién dé két luan

Cau 47: Chon cu tra 16i dung: Tinh oxi hoa cua cac ion dugc xép theo thir ty giam dan nhu sau:

A) Fe3+ > Fe 2+ > Cu 2+ > Al3+ > Mg2+ B) Al3+ > Mg2+ > Fe3+ > Fe2+ > Cu2+

C) Mg2+ > Al3+ > Fe2+ > Fe3+ > Cu2+ D) Fe3+ > Cu2+ > Fe2+ > Al3+ > Mg2+

Cau 48:Hdn hop A dang bot gdm haikim loai nhom va sat.Dit 19,3 gam hdn hop A trong dng st rdi dun néng dng st
mdt lac, thu duoc hdn hop chat rin B.Pem can lai thiy khdi lwong B hon khdi luong A 14 3,6 gam do kim loai da bi
oxi ctia khong khi oxi hoa tao hdn hop cac oxit kim loai).Dem hoa tan hét lugng chat ran B bang dung dich H2SO4
(d4m dic, nong), c611,76 lit khi duy nhit SO2 (dktc) thoat ra.Khdi lwong mdi kim loai ¢ trong 19,3 gam hdn hop
Ala:

A) 34,05 gam Al; 15,25 gam Fe C) 8,1 gam Al; 11,2 gam Fe

B) 8,64 gam Al; 10,66 gam Fe D) 5,4 gam Al; 13,9gam Fe

Céau 49: Cho mot lugng mudi FeS2 tac dung vo6i Iuong du dung dich H2SO4 loang, sau khi két thuc phan ung, théy
con lai mot chét ran. Chat rin nay la:

A) FeS B)S C) FeS2 chua phan g hét D) Fe2(S0O4)3

Céau 50: Thyc hién phan ung nhiét nhom hoan toan m gam hdn hop gdm Al va Fe304. Dé hoa tan hét cac chat tan
dugc trong dung dich KOH thi can dung 400 gam dung dich KOH 1 1,2%, khong c6 khi thoat ra. Sau khi hoa tan béng
dung dich KOH, phan cht ran con lai c6 khéi lugng 73,6 gam. Tri s6 ciia m 1a:

A) 91,2 B) 103,6 C)1144 D) 69,6.

Cau 51: Pem hoa tan 5,6 gam Fe trong dung dich HNO3 lodng, sau khi két thic phan tng, thiy con lai 1,12 gam chit
ran khong tan. Loc ldy dung dich cho vao luong du dung dich AgNO3, sau khi két thiic phan tng, thay xuét hién m
gam chét khong tan. Tri s6 ciia m 1a:

A) 4,48 B) 8,64 C) 6,48 D) 19,36

Cau 52: Cho dung dich NaOH lugng du vao 100 ml dung dich FeCI2 c6 nong C (mol/l), thu dugc mot két tia. Pem
nung két tiia ndy trong chan khong cho dén khdi lugng khong ddi, thu duge mot chat ran, Pem hoa tan hét lugng chat
rin ndy bang dung dich HNO3 lodng, ¢6 112cm3 khi NO (duy nhét) thoat ra (dktC). Cac phan tng xay ra hoan toan.
Tri s6 cua C la:

A) 0,15 B) 0,10 C) 0,05 D) 0,20

Céau 53: Pem nung 14,52 gam mot mudi nitrat caa mot kim loai cho dén khéi luong khong ddi, chat rin con lai 1a mot
oxit kim loai, c6 khéi lugng giam 9,72 gam so v&i mudi nitrat. Kim loai trong mudi nitrat trén 1a:

A) Ag B) Zn C)Cu D) Fe
CAau 54: Tach Ag ra khoi hon hop Fe, Cu, Ag thi dung dung dich nao sau day?
A) HCI B) HNO3 dam dac C) Fe(NO3)3 D) NH3

Cau 55: Mot lugng bot kim loai sat khong bado quan tot dd bi oxi hoa tao cac oxit. Hon hop A gém bot st da bi oxi
hoa gom Fe, FeO, Fe304 va Fe203. Dé tai tao sat, ngudi ta ding hidro dé khir & nhiét do cao. Dé khir hét 15,84 gam
hdn hop A nham tao kim loai sét thi cAn dung 0,22 mol H2. Néu cho 15,84 gam hdn hop A hoa tan hét trong dung dich
H2S04 dam dac, nong, thi s€ thu dugc bao nhiéu thé tich khi SO2 (dkte):

A) 2,912 lit - B)3,361it ) C) 1,792 lit D) 2,464 lit )
Cau 56: Ham luong sat trong loai quéng sat nao cao nhat? (chi xét thanh phan chinh, bo qua tap chat)
A) Xiderit B) Manhetit C) Pyrit D) Hematit

Cau 57: Cho a mol bdt kém vao dung dich c6 hoa tan b mol Fe(NO3)3. Tim diéu kién lién hé gitaavab dé sau khi
két thic phan ting khong c6 kim loai.

A)a>2b B)b>3a C)b>2a D) b =2a/3

Cau 58: Thuc hién phan tirng nhiét nhom gitra 6,48 gam Al v&i 17,6 gam Fe203. Chi ¢6 phan img nhdém khir oxit kim
loai tao kim loai. Pem hoa tan chét ran sau phan tmg nhiét nhom bang dung dich xut du cho dén két thiic phan tmg,
thu dugc 1,344 lit H2 (dktc). Hiéu suét phan tng nhiét nhdm la:

A) 70% B) 90,9% C) 83,3% D) 100%

Cau 59: Khi dem nung mot mudi nitrat khan ciia mot kim loai dén khéi luong khong d6i. Phan ran con lai 1a oxit kim
loai, c6 khdi lwong giam 66,94% so v6i khéi lugng mudi trude khi nhiét phan. Kim loai trong mudi nitrat 1a:

A) Zn B) Cr C)Cu D) Fe

Cau 60: Cho 28 gam Fe hoa tan trong 256 ml dung dich H2S04 14% (c6 khéi lwong riéng 1,095g/ml), c6 khi hidro
thoat ra. Sau khi két thuc phan ng, dem ¢6 can dung dich thi thu dugc m gam mot tinh thé mudi ngam 7 phén tir nudc
(nmudi : nnude = 1 : 7). Tri s6 ciia m 1a: (FeSO4.7H20)
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A) 116,8 gam B) 70,13 gam C) 111,2 gam D) 139 gam

*Pé chung ciu 61 & 62: Din cham V lit (dktC) hdn hop hai khi H2 va CO qua 6ng str dung 20,8 gam hdn hop gom
ba oxit 1a CuO, MgO va Fe203, dun néng, phan mg xdy ra hoan toan. Hon hop khi, hoi thoat ra khong con H2 ciing
nhu CO va hdn hop khi hoi nay c¢6 khdi lugng nhidu hon khéi lwgng V lit hdn hop hai khi H2, CO luc dau 1a 4,64 gam.
Trong dng st con chita m gam hdn hop cac chét rin.

Cau 61: Tri s6 cia m & cau trén la:

A) 15,46 ’ B) 12,35 gam C) 16,16 gam D) 14,72 gam
Cau 62: Tris6 cua V la:
A) 3,584 lit B) 5,600 lit C) 2,912 lit D) 6,496 lit

Cau 63: Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 1& mol 1:1) bang axit HNO3, thu dugc V lit (¢ dktc) hdn hop
khi X (g6m NO va NO2) va dung dich Y (chi chira 2 mudi va axit du). Ti khdi ciia X d6i véi H2 bang 19. Gia tri cua
Vla
A. 2,24 B. 4,48 C.56 D. 3,36
Cau 64: Dot chay hoan toan 4,04 gam mot hén hop bot kim loai gf”)rn Al, Fe, Cu thu duoc 5,96 gam hén hop 3 oxit.
Hoa tan hét hdn hop 3 oxit bang dung dich HCI. Tinh thé tich dung dich HCI 2M can ding.
A. 0,5 lit B. 0,7 lit C.0,12 lit D. 1lit
Cau 65: Tron 5,4g Al voi 4,8g Fe203 1di nung nong dé thyc hién phan tng nhiét nhom. Sau phan tng ta thu duoc
m(g) hdn hop chét ran. Gia tri ciia m 1a:
A. 2,24(9) B. 4,08(g) C. 10,2(g) D. 0,224(g)
Cau 66: Cho 3,78g bot Al phan tig vira dii vi dd mudi XCI3 tao thanh dd Y. Khdi lugng chét tan trong dd Y giam
4,06g so v6i dd XCI3. xac dinh cong thirc cia mubi XCI3 1a:;
A. BCI3 B. CrCI3 C. FeCI3 D. Khong xac dinh.
Cau 67: Co6 mot loai oxit sit dung dé luyén gang. Néu khtr a gam oxit sit ndy bang cacbon oxit & nhiét d6 cao ngudi
ta thu duoc 0,84 gam sit va 0,448 lit khi cacbonic (dktc). Cong thirc hod hoc cua loai oxit sit noi trén la:
A. Fe203. B. Fe304 C. FeO D.Ca A, B, C déu dung
Cau 68: Cho m gam bot Fe tac dung vdi 300 ml dung dich HNO3 loang, thu dugc 1,68 lit khi NO duy nhat (dktc) va
con lai 0,42 gam kim loai. Gia tri cia m va néng d6 mol/lit cia HNO3 1a: (cho Fe = 56)

A.56;12 B.6,72; 1,0 C.6,72;1,2 D.4,62;1,0
CAau 69: Mot hdn hgp A chira Fe304, FeO tac dung véi axit HNO3 du, thu dugc 4,48 lit hdn hop khi NO va N20 &
dktc ¢6 ti khdi so v6i H2 13 16,75. Néu cho hdn hop A tac dung voi dung dich H2SO4 dac nong, du thi thu dugc bao
nhiéu lit khi SO2 (dktc)
A. 8,96 B. 9,52 C. 10,08 D.11,2
Cau 70: Dém gam bot sit (A) ngoai khong khi, sau mot thoi gian s& chuyén thanh hdn hop B ¢6 khdi lwong 12 gam
gdm Fe, FeO, Fe203, Fe304. Cho hon hop B phan tmg hét voi dung dich HNO3 thu dugc 2,24 lit khi NO (dktc). Khéi
lwong m gam la
A. 10,08 B.8 C.10 D.9,8
Cau 71: DPé m gam bot sit trong khong khi, sau mot thoi gian thu duoc 3 gam hdn hop chét rin X. Hoa tan vira hét 3
gam chat ran X trong 400ml dung dich HNO3 a(M) thu dugc 0,56 lit khi NO (dktc) duy nhat va dung dich khong chira
NH4+. Gia tri cua a la
A.0,4M B. 0,3M C.0,2M D.0,1M
CAau 72: Thdi tir tir V lit hdn hop khi (dktc) gdbm CO va H2 di qua éng dung 16,8 gam hon hop 3 oxit CuO, Fe304,
AI203 nung néng, phan ng hoan toan. Sau phan tng thu duoc m gam chit rin va mot hdn hop khi niang hon khdi
lugng ctia hdn hop V 1a 0,32 gam. Tinh V vam
A. 0,224 lit va 14,48 gam B. 0,672 lit va 18,46 gam
C. 0,112 lit va 12,28 gam D. 0,448 lit va 16,48 gam
Cau 73: Thoi rat cham 2,24 lit hdon hop khi (dktc) gom CO va H2 di qua 6ng sir dung hdn hop CuO, Fe304, A1203,
Fe203 ¢6 khéi luong 1a 24g du duoc dun nong, phan tng hoan toan. Sau khi két thuc phan tng khdi luong chét rin
con lai trong dng st 1a
A. 22,4 gam B. 11,2 gam C. 20,8 gam D. 16,8 gam
Cau 74: Tron 2,7 gam Al vao 20 gam hon hop Fe304 va Fe203 rdi tién hanh phan tmg nhiét nhém dugc hdn hop A.
Hoa tan A trong axit HNO3 thiy thoat ra 8,064 lit NO2 (dktc) la san pham khir duy nhat. Khéi luong cia Fe203 1a
A. 5,68 gam B. 6,08 gam C.7,24 gam D. 8,53 gam
Cau 75: Cho ludng khi CO di qua dng dyng m gam Fe203 & nhét do cao mot thoi gian nguoi ta thu duge 6,72 gam
hdn hop gdm 4 chét rin khac nhau (A). Pem hoa tan hoan toan hdn hop nay vao dung dich HNO3 du thiy tao thanh
0,448 lit khi B duy nhat c6 ti kh6i so voi khi H2 bang 15. m nhén gi4 tri 1a
A. 5,56 gam B. 6,64 gam C.7,2 gam D. 8,81 gam
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Qéu 76: Thdi 1 lugng khi CO di qua dng dung m gam Fe203 nung nong thu duge 6,72 gam hdn hop X gdm 4 chit
ran la Fe, FeO, Fe203, Fe304 . X tac dung vdi dung dich HNO3 du thay tao thanh 0,16 mol NO2. m (g) Fe203 co gia

tri bang

A. 8 gam B.7 C.6gam D. 5 gam

Cau 77: Nhom chat nao sau day khong thé khir duoc Fe trong cac hop chat?

A.H2, Al, CO B. Ni, Sn, Mg C. Al, Mg, C D.CO,H2,C

Cau 78: cho so dd phan tmg: Fe + A = FeCl2 +B=> FeCI3 +C = FeCl2. c4c chit A, B, C lan luot 13;
A. CI2, Fe, HCI B. HCI, CI2, Fe C. CuCl2, HCI, Cu D. HCI, Cu, Fe.
Cau 79: Phan tmg voi chat nao sau ddy chimg té Fe co tinh khir yéu hon Al;

A. H20 B. HNO3 C. ZnSO4 D. CuCl2.

Cau 80: Phan ung vé6i chit nio sau day ching to FeO la oxit bazo?

A. H2 B. HCI C. HNO3 D. H2SO4 daC.
Cau 81: Phan ung v6i nhoém chit nao sau day ching to FexOy co tinh oxi hoa ?

A.CO ,C, HCI B. H2, Al, CO C. Al, Mg, HNO3 D. CO, H2, H2S04.

Cau 82: Cho céac chét sau: Fe, FqO, F§203, Fe304, Fe(NO3)3, FeS2, FeCO3, Fe(OH)2, Fe(OH)3, Fe(NO3)2 lan
lugt tac dung voi dd HNO3 loang. tong so phuong trinh phan ing oxi hoa- khir 1a;

A.6 B.7 C.8 D.9.

Cau 83: Phan trng nao sau day la dung;

A. 2Fe +6HCI=2FeCI3 + 3H2 B.2Fe + 6HNO3 = 2Fe(NO3)3 + 3H2.

C.2Fe + 3CuCl2 = 2FeCI3 + 3Cu D.Fe + H20 =FeO + H2.

Cau 84: Phan ung nao sau day di viét sai;

A.4FeO +02 = 2Fe203 B. 2FeO +4 H2S04 dac = Fe2(S04)3 + SO2 + 4H20.
C.FeO + 2HNO3 lodng = Fe(NO3)2 + H20 D. FeO + 4HNO3 dic = Fe(NO3)3 + NO2 + H20.
Cau 85: Dé tach Ag ra khoi hdn hop: Fe, Cu, Ag ma khong lam thay doi khéi lwong, c6 thé ding hoa cht nio sau
day?

A. AgNO3 B. HCI, O2 C. FeCI3 D. HNOs.

Cau 86: Chit nao sau day co thé nhan biét duoc 3 kim loai sau: Al, Fe, Cu.

A. H20 B. dd NaOH C. dd HCI D. dd FeCI3.

Cau 87: Dé chuyén FeCl3 => FeCI2 ta c6 thé sir ding nhom chét nao sau day.

A.Fe, Cu, Na B. HCI, CI2, Fe C. Fe, Cu, Mg D. Cl2, Cu, Ag.

Cau 88: Cho cac hop chét cua sit sau: Fe203, FeO, Fe(NO3)3, FeSO4, Fe304, FeCl3. sb lugng cac hop chat vira
thé hién tinh khir , vira thé hi¢n tinh oxi hoa 13;

A 2 B.3 C.4 D.5

Cau 89: Dé khir hoan toan 17,6 g hdn hop gdom Fe, FeO, Fe203, Fe304 can ding vira du 2,24 lit H2(dktc). Khbi
lugng Fe thu duoc 1a?

A.15¢ B.16g C.17¢g D. 18 ¢g.

Cau 90: Khir hoan toan 16 g bot sét oxit bang CO & nhiét do cao. sau phan tng khdi lugng chit ran giam 4,8 g. chat
khi sinh ra cho tac dung v6i dd NaOH dur, khéi lugong mudi khan thu duoc 13;

A.252¢ B.31,8¢g C.159¢g D. 27,3 g.

Cau 91: Hoa tan m gam tinh thé FeSO4. 7H20 vio nudc sau d6 cho tac dung v6i dd NaOH du, ldy két tua nung
trong khong khi toi khoi luong khong dbi thu duoc 1,6 gam oxit. m nhan gia tri nao sau day?

A.456¢ B.5,56 g C.10,2¢g D. 3,04 g.

CAau 92: Hoa tan hon hop 0,2 mol Fe va 0,1 mol Fe203 vao dd HCI du duoc dd A. cho A tac dung v&i dd NaOH dur.
Loc két tua nung trong khong khi toi khdi lwong khong ddi thu dwoc m gam chat ran. gid tri ciia m 13;

A.23¢ B.32g C.42¢ D.48¢

Cau 93: Cho khi CO qua dng dung a g hdn hgp gdom CuO, FeO, AI203 nung néng. khi thoat ra cho vao dd nuéc véi
trong du thdy c6 30 g két tua tring. sau phan tng cht rin con lai trong éng 14 202 g. gié tri cia a 13;

A.200,8¢g B. 216,89 C.206,8¢g D.103,4g.

Cau 94: (C6 2 1o dung 2 oxit riéng biét: Fe203 va Fe304. hoa chét can thiét dé phan biét 2 oxit trén 1a;

A. dd HCI B. dd H2SO4 loang C. dd HNO3 D. dd NaOH.

Cau 95: Nhiét phan hoan toan chit M trong khong khi thu duoc Fe203. M 1a chét nao sau day?

A. Fe(OH)2 B. Fe(OH)3 C. Fe(NO3)2 D.caa,b, C.

Cau 96: Cho oxit sit X hoa tan hoan toan, trong dd HCI, thu dugc dd Y chira 1,625 g mudi sét cloruA. Cho dd Y tac
dung hét voi dd AgNO3 thu duogce 4,305 g két taA. X c¢6 cong thire nao sau day?

A. Fe203 B. FeO C. Fe304 D. Ko c¢6 chat phu hop

Cau 97: Cho 4,64 g hdn hop gdm FeO, Fe203, Fe304( trong d6 s6 mol cia FeO bing sé mol cta Fe203) tac dung
vira da voi V it dd HCl 1M. gia tri cua V 13;
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A. 0,46 lit B. 0,16 lit C. 0,36 lit D. 0,26 lit

Cau 98: Cho 1 ludng khi CO qua dng sir dung 3,045 g FexOy nung néng sau phan mg xay ra hoan toan thu dugc
chat rdn Y. cho Y tac dung v6i dd HNO3 lodng thu duge dd Z va 0,784 it NO (dktc). Cong thirc cua oxit 13;

A. Fe203 B. FeO C. Fe304 D. Ko ¢6 chat phu hop

Cau 99: Khtr hoan toan 4,06 g mdt oxit kim loai béng CO & nhiét cao thanh kim loai. dan toan bo lwgng khi sinh ra
vao binh dyng dd Ca(OH)2 du thiy tao thanh 7 gam két tuA. Néu ldy lwong kim loai tao thanh hoa tan hét trong HCI
thu dugc 1,176 lit khi H2(dktc). Cong thirc cua oxit 1a?

A. Fe203 B. NiO C. Fe304 D. ZnO

Cau 100: Hay chon phwong phap héa hoc nao trong cac phuong phap sau dé phéan biét 3 lo dung 3 hdn hop:

Fe + FeO, Fe + Fe203, FeO + Fe2O3.( theo trinh ty 13);

A. dd HCI, dd CuSO4, dd HCI, dd NaOH B. dd HCI, dd MnSO4, dd HCI, dd NaOH

C. dd H2S04 loédng, dd NaOH, dd HCI D. dd CuS0O4, dd HCI, dd NaOH.

Cau 101: Nhan biét cac dd mudi: Fe2(S04)3, FeSO4 va FeCl3 ta dung héa chét nao trong cac hoa chit sau?

A. dd BaCl2 B. dd BaCl2; dd NaOH C. dd AgNO3 D. dd NaOH

Cau 102: Cho 0,1 mol FeO tac dung hoan toan vdi dd H2SO4 loang dugc dd X. cho mot luéng khi clo du di cham
qua dd X dé phan g xay ra hoan toan, c6 can dd sau phan g thu duoc m gam mudi khan. Gi4 tri ciia m 13;
A.185¢ B.19,75¢ C.18,75¢g D. 20,759

Cau 103: Cho 1 gam bot sét tiép xuc voi oxi sau mot thoi gian thay khdi luong bot dd vuot qua 1,41 g. cong thirc
phan tir oxit sit duy nhat 1a cong thirc nao?

A. Fe203 B. FeO C. Fe304 D. FeO2

Cau 104: Cho m gam hdn hop FeO, Fe304 va CuO c6 s6 mol biang nhau, tac dung vira dii véi 200 ml dd HNO3 ndng
dé C (M), thu duoc 0,224 lit khi NO duy nhét (¢ dktc). M va C co6 gia tri la;

A.5769;0015M B. 6,759 ; 1,1M C.576¢g;1,1M D. 7,65¢; 0,55M

Cau 105: Cho 2,24 g bot Fe vao 200 ml dd chira hdn hop AgNO3 0,1M va Cu(NO3)2 0,5 M. két thuc phan tmg thu
dugc m gam chét ran. gia tri cia m 1a;

A.408¢ B.2,38¢g C.3,08¢g D.5,08¢g

Céau 106: : Cho Fe tac dung vira hét v6i dd H2SO4 thu duge khi SO2 va 8,28 g mudi. Biét s mol cua Fe phan ung
bang 37,5% sb mol H2SO4. khdi lugng cia Fe da dung 13;

A.522¢ B.252¢g C.255¢9 D.525¢g

Cau 107: Cho dd NaOH 20% tac dung vira du vai dd FeCl2 10%. dun nong trong khong khi cho cac phan tmg xay ra
hoan toan. tinh C% ctia mudi tao thanh trong dd sau phan tng;

A. 6,53% B. 7,53% C. 8,53% D. 9,53%

Cau 108: Cho mét ludng khi CO di qua dng st dung m g Fe203 & nhiét d6 cao sau mot thoi gian, ngudi ta thu duoc
6,72 g hdn hop gdm 4 chét rin khac nhau. dem hoa tan hoan toan hdn hop nay vao dd HNO3 lodng du thiy tao thanh
0,448 lit khi B duy nhat c6 ty khéi so véi H2 1a 15. gia tri cia m 13;

A.6,2g B.7,2¢g C.8.2¢g D.9,2g

Cau 109: Cho bot sét tac dung véi nude & nhiét do trén 570°C thi tao ra san phém la

A. FeO, H, B. F6203, H, C. Fe;04, H, D. Fe(OH)3, H,

Cau 110: Khong thé diéu ché Cu tir CuSO, bang cach

A. Dién phan néng chay mudi B. Pién phan dung dich mubi

C. Dung Fe dé khir Cu”* ra khoi dung dich mudi

D. Cho tac dung voi dung dich NaOH du, sau d6 1ay két tia Cu(OH), dem nhiét phan rdi khir CuO tao ra bang C

Cau 111: Cho vao 6ng nghi€ém mot vai tinh thé K,Cr,05, sau do thém tiép khoang 1ml nudc va lic déu dé K,Cr,0,
tan hét, thu dugc dung dich X. Thém vai giot dung dich KOH vao dung dich X, thu dugc dung dich Y. Mau sdc cla
dung dich X va Y lan luot Ia

A. Mau do da cam va mau vang chanh B. Mau vang chanh va mau do da cam

C. Mau nau d6 va mau vang chanh D. Mau vang chanh va mau nau do

Cau 112: Cap kim loai co tinh chat bén trong khéng khi, nudc nho ¢6 16p mang oxit rat mong bén bao vé 1a
A. Fe, Al B. Fe, Cr C. Al, Cr D. Mn, Cr

Céau 113: Hop kim khong chira dong 1a

A. Pong thau B. Pdng thiéc C. Cotantan D. Electron

Cau 114: Cho du,ng dich FeCl,, ZﬂnCIzrtéc, dung véi dung dich NaOH du, 1§y két tua thu dugc nung khan trong
khong khi dén khoi lugng khong doi, chat ran thu duge 1a

A. FeO, ZnO B. Fe,03, Zn0O C. Fe,03 D. FeO

Cau 115: Hién tugng xay ra khi cho dung dich Na,CO; vao dung dich FeCl; la

A. Chi sui bot khi B. Chi xuét hién két tua nau do

C. Xuét hién két tia ndu d6 va sui bot khi D. Xuét hién két ta tréing hoi xanh va sui bot khi
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Céu 116: Cau nao trong cac cau dudi day khong ding?

A. Fe tan trong dung dich CuSO, B. Fe tan trong dung dich FeCls

C. Fe tan trong dung dich FeCl, D. Cu tan trong dung dich FeCls

Cau 117: Cho mét thanh Zn vao dung dich FeSO,, sau mot thoi gian lay thanh Zn rira sach can than bang nudc cit,
sdy kho va dem can thay

A. khéi lugng thanh Zn khong d6i B. khdi lwong thanh Zn giam di

C. khéi lugng thanh Zn ting 1én D. khdi lwong thanh Zn ting gip 2 1an ban dau
Céau 118: Khi phan tng véi Fe?* trong méi truong axit du, dung dich KMnO, bi mit mau 1a do

A. MnO; b khir boi Fe** B. MnO; tao thanh phirc voi Fe?*

C. MnOy bj oxi hoa boi Fe** D. KMnO, bj méit mau trong méi trudng axit
Cau 119: Quing giau sat nhét trong tu nhién, nhung hiém Ia

A. hematit B. xiderit C. manhetit D. pirit

Céau 120: dung dich FeCl; ¢o gia tri

A pH<7 B.pH=7 C.pH>7 D.pH 27

Cau 121: Cho Fe tac dung v6i H,O & nhiét d6 nho hon 570°C, san pham thu duoc 1a

A. F6304, H, B. FEQ03, H, C. FeO, H, D. FE(OH)3, H,

Cau 122: Nguyén tir nguyén t6 X c6 tong sd hat co ban (p, n, ) bang 82, trong d6 s6 hat mang dién nhiéu hon sb hat
khong mang dién 1a 22. X 1a kim loai

A. Fe B. Mg C.Ca D. Al

Cau 123: Céu hinh electron ciia nguyén tir Cu (Z=29) la

A. 15°25%2p°3s?3p°4s'3d™ B. 15?25°2p®3s%3p°3d%4s?

C. 15%25°2p®3s%3p°3d'%4s* D. 15%25%2p®35°3p®4s?3d°

Cau 124: Cau hinh electron ctia nguyén tir Cr (Z=24) la

A. 15°25%2p°3s?3p°4s'3d° B. 1s%25°2p®3s°3p°3d*4s*

C. 15%25%2p®3s%3p°3d°4s” D. 1s%2s%2p®3s?3p°4s23d*

Cau 125: Fe c6 sb hidu nguyén tir 1a 26. Ton Fe3%¢6 cdu hinh electron

A. 15°25%2p°35?3p®3d°4s? B. 15%25°2p®3s23p°®3d*4s™

C. 15%25°2p®3s%3p°3d° D. 15°25%2p°3s°3p°3d4s?

Cau 126: Cho it bot Fe vao dung dich AgNO; du, sau khi két thiic thi nghiém thu dugc dung dich X gom

A. Fe(N03)2, H,O B. Fe(NO3)3, AgNO3 du

C. Fe(N03)2, AgN03 du . D. FE(N03)2, FE(N03)3, AgN03 du

Cau 127: Phuong trinh nao da can bang sai:

A. nFe,O, + (ny-mx)CO ---> xFe,O,, + (ny-mx)CO, B. 2Fe;0, + 10H" + SO,* " ---> 6Fe®*" + SO, + 5H,0
C.2Cr*" +3Br, + 160H " ---> 2CrO,* " + 6Br "+ 8H,0 D. NH4HCO; + HBr ---> NH,Br +CO, + H,0O
Cau 128: Trong céc tinh chét 1y hoc cua sit thi tinh chat nao 1a dic biét?

A. Co6 nhiét d6 nong chay va nhiét d¢ soi cao. B. Dan dién va dan nhiét tét.

C. Khéi lugng riéng rat 16n. D. C6 kha ning nhiém tir.

Cau 129: Cho tlIIlg chat Fe, FeO, Fe(OH)z, Fe(OH)g, Fe;04, Fe,05, FE(NOQ,)Z, FE(NO3)3, FeSO,, FEZ(SO4)3, FeCO,
1an lugt phan tmg véi HNOj; didc, nong. S6 phan tng thudc loai phan tig oxi héa — khir 1a

A.8 B.7 C.6 D.5

Cau 130: Khi nung hdn hop cac chit Fe(NO;),, Fe(OH); va FeCO; trong khong khi dén khéi lwong khong ddi, thu
duoc mot chit rén 1a

A. Fe B. Fe,03 C. FeO D. Fe;30,

Cau 131: Mubn khir dung dich Fe** thanh dung dich Fe** ta phai thém cht nio sau day vao dung dich Fe** ?
A.Zn B. Na C.Cu D. Ag

Cau 132: Chon cau sai trong c4c cau sau:

A. Fe c6 thé tan trong dung dich FeCl; B. Cu c6 thé tan trong dung dich FeCl,

C. Cu c6 thé tan trong dung dich FeCl, D. Cu la kim loai hoat dong yéu hon Fe.

Céu 133: Khi cho Ba(OH), du vao dung dich chu:a FeCls;, CuSO4, A|C|3 thu duoc két tuA. Nung Kkét tia trong khéng
khi dén khi khi lugng khong dbi, thu duoc chét rin X. Trong chat ran X gom:

A. FeO, Cu0O, A|203 B. FeZOg, Cu0, BaSO4

C. Fe304, CuO, BaSO4 D. Fezog, CuO

Cau 134: Cho hdn hop X gém Mg, Al, Fe, Cu tac dung vdi dung dich H,SO, dac, ngudi thu dugc chat rin Y va
dung dich Z. Nho tir tir dung dich NH; cho dén du vao dung dich Z thu duoc két tia va dung dich Z'. Dung dich Z'
chira nhirng ion nao sau day:

A. Cu*, SO ,NH; B. Cu(NH,);",SO;",NH;,0OH"
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C. Mg*,SO? ,NH;,OH" D. AlI**,Mg*",S0O7 ,Fe*,NH, ,OH"

Céu 135: Hay chi ra nhan xét dung trong cac nhan xét sau:

A. Hop chét sat (I) bén hon hop chit sit (II) vi cdu hinh electron cta ion Fe** khac véi ion Fe?*.

B. Hop chat sét (IIT) bén hon hop chét sat (IT) vi ciu hinh electron ctia ion Fe** bén hon ctia ion Fe?".

C. Hop chit sat (IT) bén hon hop chit sat (IIT) vi cau hinh electron ciia ion Fe** bén hon cta ion Fe**.

D. A va B déu dung.

CAu 136: Co6 hdn hop bot chira 3 kim loai Al, Fe, Cu. Hiy chon phuwong phap hoa hoc nao trong nhiing phuong phap
sau dé tach riéng mdi kim loai ra khoi hdn hop?

A. Ngam hén hop bot trong dung dich HCI du, loc, dung dung dich NaOH du, nung, dung khi CO, dung khi CO,,
nung, dién phan nong chay.

B. Ngam hon hop trong dung dich HCI du, loc, dung dung dich NH; du, nung,dp nong chay , dung khi CO.

C. Ngam hdn hop trong dung dich NaOH du, phan tan ding khi CO,, nung, dién phan néng chay , ngdm hon hop ran
con lai trong dung dich HCl, loc, dung dung dich NaOH, nung, dung khi CO.

D. A, B, C déu ding.

Céau 137: Cho phan tng hoa hoc sau: FeO + HNO; — Fe(NOg3); + NO, + NO + H,0
Tilé Ny, 1Ny =a:b, hé s6 can bang ctia phan tmg trén lan lugt 1a:

A. (a+3b); (2a+5b); (6+5b); (a+5b); a; (2a+5b) B. (3a+h); (3a+3b); (a+h); (a+3b); a; 2b
C. (3a+5b); (2a+2b); (a+b); (3a+5b); 2a; 2b D. (a+3Db); (4a+10b); (a+3b); a; b; (2a+5D)
Cau 138: Mot hdn hop gdm Ag, Cu, Fe ¢ thé dung hoa chét nao sau ddy dé tinh ché Ag:

A. Dung dich HC1 B. Dung dich Cu(NO3),

C. Dung dich AgNO; D. Dung dich H,SO, dam dacC.

Cau 139: Cho hdn hop gom Fe du va Cu vao dung dich HNO; thiy thoat ra khi NO. Mudi thu dugc trong dung dich
1a mubi nao sau day:

A. Fe(N03)3 B. FE(NO;g)z C FE(N03)3 va CU(NO3)2 D. Fe(N03)3va CU(NO3)2

Cau 140: Khi cho ludng khi hidro (c6 du) di qua ong nghiém chira Al,O;, FeO, CuO, MgO nung nong dén khi phan
{mg xay ra hoan toan. Chat ran con lai trong dng nghiém gom:

A. Al,O3, FeO, CuO, Mg B. Al,O3, Fe, Cu, MgO C. Al, Fe, Cu, Mg D. Al, Fe, Cu, MgO

Céau 141: Cho so dé chuyén hoa sau:

A+HCI > B+D A + HNO; —» E + NO, + H,0

B+Cl, > F B +NaOH — G + NaCl

E+NaOH — H{ +NaNO; G+1+H,0 >H{

Cac chit A, B, E, F, G, H lan lugt 14 nhiing chat ndo sau dy:

A. Cu, CuCl, CuCl,, Cu(NQ3),, CuOH, Cu(OH), B. Fe, FeCl,, Fe(NO3)3, FeCl3, Fe(OH),, Fe(OH);

C. Fe, FeCls, FeCl,, Fe(NOs)s, Fe(OH),, Fe(OH), D. T4t ca déu sai

Cau 142: Dé tach roi nhom ra khoi hdn hop ¢6 1an Cu, Ag, Fe ta c6 ding cich nio trong cac cach sau:

A. Dung dd HNOj; loéing, NaOH dur, loc, théi CO,, nhiét phan, dién phan nong chay.

B. Dung dd NaOH, loc, thdi CO,, nhiét phan, dién phin néng chay

C. Dung dd HCI, loc, dd NaOH du, loc, thdi CO,, nhiét phan dién phan nong chay.

D. Tét ca déu dung.

Cau 143: Cho kim loai M tac dung v6i dung dich H,SO4lodng dé 14y khi H, khir oxit kim loai N (cac phan tmg déu
xay ra). M va N 1an luot 12 nhitng kim loai nao sau day:

A. Pong va sit B. Bac va dong C. Pong va bac D. Sit va dong

Cau 144: Hoa tan hdn hop 6,4g CuO va 16g Fe,05 trong 320ml dung dich HCI 2M. Sau phan tmg c6 m gam chét
ran khong tan, m ¢ gia tri trong gidi han nao sau déy:

A l6<m=<24 B.3,2<m<4,38 C.4<m<38 D. 6,4<m<9,6

Cau 145: Cho mét hon hop gom 1,12g Fe va 0,24g Mg tac dung voi 250ml dung dich CuSO,. Phan tng thyc hién xong,
ngudi ta thu duoc kim loai ¢6 khéi lugng 13 1,88g. Nong do mol cua dung dich da ding 1a:

A.0,15M B. 0,12M C.0,AM D. 0,20M

CAau 146: Dé hoa tan 4g Fe Oy can 52,14ml dung dich HCI 10% (d = 1,05g/ml). Cong thirc phan tir ciia oxit sat 1a
cong thirc nao sau day:

A. Fe‘203 B. FeO C. Fego4 D. Khél’lg Xac dmh dlI'O'C

Cau 147: Cho 17,40g hop kim X gbm sit, dong, nhéom phan tmg hét voi H,SO, lodng, du ta dugc 6,40g chat ran,
9,856 lit khi Y ¢ 27,3°C va latm. Thanh phan phan trim khéi luong cua sit, ddng, nhom trong hdn hop lan luot 1a:
A. 32,18%; 35,5%; 32,32% B. 32,18%; 36,79%; 31,03%

C. 33,18%; 36,79%; 30,03% D. Két qua khéac
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CAu 148: Ric bot sit dun néng vao lo chira khi Cl,. Hon hop sau phan tng cho tac dung véi dung dich HCI du thay
tao ra 2,24 lit H, (dktc). Néu cho hdn hop sau phan tng tac dung vdi dung dich NaOH thi tao ra 0,03 mol chat két tua
mau nau do. Hiéu suat cta phan tmg Fe tic dung voi Cl, la:

A. 13% B. 43% C. 33% D. Két qua khac

Cau 149: Hoa tan hoan tan 9,6g kim loai R trong H,SO, dac, dun nong nhe thu dugc dung dich X va 3,36 lit khi SO,
(¢ dktc). R 1a kim loai nao sau day:

A. Fe B. Al C.Ca D. Cu

Cau 150: Cho 7,28 gam kim loai M tac dung hoan toan vdi dung dich HCI, sau phan ung thu dugc 2,912 lit H, &
27,3°C; 1,1 atm. M 1a kim loai nao dudi day?

A.Zn B. Mg C.Fe D. Al

Cau 151: Cho 20 gam hdn hop Fe, Mg tac dung hét véi dung dich HCI thay c6 11,2 lit khi H, thoat ra (dktc). Dung
dich thu dugc néu dem c¢b can thi luong mubi khan thu duge 1a

A.52,5gam B. 60 gam C. 56,4 gam D. 55,5 gam

Cau 152: Hoa tan 2,4g oxit ctia mot kim loai hoa tri IT vao 21,9¢g dung dich HC1 10% thi vira du. Oxi d6 1a oxit ndo
sau day:

A. CuO B. CaO C. MgO D. FeO

Cau 153: Cho 6,4g hdn hop CuO va Fe,0; tac dung vira du v6i 100ml dung dich HCI thu dwoc 2 mudi ¢6 ti 16 mol
1a1: 1. Nong d6 mol cta dung dich HCI 1 gia tri nao sau day:

A. 1M B.2M C.3M D. 4M

Cau 154: Khi hoa tan cung mot lugng kim loai R vao dung dich HNOj; lodng va vao dung dich H,SO,4 lodng thi thu
dugc khi NO va H, c6 thé tich bang nhau (do & cung diéu kién). Biét rang mudi nitrat thu duoc c6 khéi lwong bing
159,21% khbi lugng mubi sunfat. R 1a kim loai nao sau day:

A.Zn B. Al C.Fe D. Mg

Céu 155: Cho 4,64¢ hén hop gém FeO, Fe,03, Fe;0, (trong do6 $6 mol FeO bﬁng 6 mol Fe,03) tac dung vira du voi
V lit dung dich HCI 1M. Gid tri cua V la:

A. 0,46 lit B. 0,16 lit C. 0,36 lit D. 0,26 lit

Cau 156: Cho 0,01 mol mét hop chét cua sit tac dung hét véi H,SO, dic nong (du), thoat ra 0,112 lit (¢ dktc) khi
SO, (1a san pham khtr duy nhat). Cong thirc ctia hop chat st do 1a :

A. FeCO; B. FeO C. FeS, D. FeS

Cau 157: Nung m gam bot sit trong oxi, thu duge 3 gam hén hop chét rin X. Hoa tan hét hdn hop X trong dung
dich HNOj; (du), thoat ra 0,56 lit (& dktc) NO (1a san pham khir duy nhat). Gia tri cia m 1a

A. 252 B. 2,22 C. 2,22 D. 2,32

Cau 158: Hoa tan 5,6 gam Fe bang dung dich H,SOy lodng (du) , thu dugc dung dich X. Dung dich X phan tng vira
da véi V ml dung dich KMnO, 0,5M. Gia tri cua V 1a (cho Fe = 56)

A. 20 B. 40 C. 60 D. 80

Cau 159: Hoa tan hoan toan hdn hop gém 0,12 mol FeS, va a mol Cu,S vao axit HNO; (vira du), thu dugce dung
dich X (chi chtra hai mudi sunfat) va khi duy nhat NO. Gia trj cua a la

A. 0,06 B. 0,12 C.0,04 D. 0,075

Cau 160: Hoa tan hoan toan a gam hon hop X gom Fe, Fe,O; trong dung dich HCI thu dugc 2,24 lit khi H, & dktc va
dung dich B. Cho dung dich B tac dung dung dich NaOH du, loc léy két tua, nung trong khong khi dén khoi lugng
khong ddi thu duoc 24 gam chét ran. Gia trj cta a la

A. 13,6 gam B. 17,6 gam C. 21,6 gam D. 29,6 gam

Cau 161: Hoa tan hoan toan 19,2 gam Cu béng dung dich HNOj; , toan b lugng khi NO thu dugc dem oxi hoa
thanh NO, rdi chuyén hét thanhHNO3. Thé tich khi oxi (dktc) dd tham gia vao qué trinh trén 1a gia trj nao dudi day?
A. 1,68 lit B. 2,24 lit C. 3,36 lit D. 4,48 lit

Cau 162: Hoa tan hoan toan hon hgp X gém 0,4 mol FeO va 0,1 mol Fe,O3 vao dung dich HNO; loang, du thu dugc
dung dich A va khi NO (duy nhét). dung dich A cho tac dung véi dung dich NaOH du thu dugc két tuA. Lay toan bd
két taa nung trong khong khi dén khéi luong khong d6i thu dugc chit ran c6 khdi lwong 1a

A. 23,0 gam B. 32,0 gam C. 16,0 gam D. 48,0 gam

Cau 163: Hoa tan hoan toan hdn hop X gém 6,4 gam Cuva 5,6 gam Fe bang dung dich HNO3 1M. Sau phan tmg
thu dugc dung dich A va khi NO duy nhat. Cho tiép dung dich NaOH du vao dung dich A thu duoc két tia B va
dung dich C. Loc rira r6i dem két tia B nung nong trong khong khi dén khdi lugng khong doi thi khoi lwong chét ran
thu duoc la

A. 16 gam B. 12 gam C. 24 gam D. 20 gam

Cau 164: Hoa tan hoan toan 12 gam hdon hop X gém Fe, Cu bang dung dich HNO; du, két thic thi nghiém thu dwoc
6,72 lit (dktc) hdn hop B gdm NO va NO, ¢6 khéi lugng 12,2 gam. Khoi lwong mudi nitrat sinh ra 1a

A. 43,0 gam B. 34,0 gam C. 3,4 gam D. 4,3 gam
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Cau 165: Ngam mdt thanh kim loai M c6 khéi luong 50 gam trong dung dich HCI. Sau phan tng thu dugc 336 ml
H, (dktc) va thay khi luong 14 kim loai giam 1,68% so vé&i ban dau. M 1a kim loai ndo trong s6 cac kim loai dudi
day?

A Al B. Fe C.Ca D. Mg

Cau 166: Bt mot kim loai X trong binh kin dung khi clo thu dwoc 32,5g mudi clorua va nhan thay thé tich khi clo
giam 6,72 lit (dktc). X 1a kim loai nao sau day:

A Al B. Ca C.Cu D. Fe

Cau 167: Nung 2,10g bot sit trong binh chira oxi, dén khi phan tng xay ra hoan toan thu duoc 2,90g mot oxit. Cong
thirc phan tir ciia oxit sit 1 cong thirc nao sau day:

A. FeO ) B. Fe,04 C. F§304 ) ) D. Khong xac dinh dugc
Cau168: Tir 1,6 tan quang co chira 60% FeS, nguoi ta co the san xuat dugce khoi lugng axit sunfuric 1a bao nhiéu?
A. 1568kg B. 1578kg C. 1548kg D. 1558kg

Cau 169: Khir mot oxit sit bang CO & nhiét d6 cao, phan ng xong ngudi ta thu dugc 0,84g Fe va 448ml CO, (do &
dktc). Cong thirc phan tir oxit sit 1a cong thirc nao sau day:

A. FeO B. Fe,03 C. Fe;0, D. Khong xac dinh duoc

Cau 170: Pé khtr 6,4g mot oxit kim loai can 2,688 lit khi H, (dktc). Néu ldy lugng kim loai d6 cho tac dung véi
dung dich HCI thi giai phong 1,792 1it khi H; (dktc). Kim loai do la:

A. Mg B. Al C.Fe D.Cr

Cau 171: Nguoi ta ding 200 tan quing Fe,O3 ham lugng Fe,05 1a 30% dé luyén gang. Loai gang nay chira 80% Fe.
Biét hiéu suat ctia qua trinh san xuat 12 96%. Luong gang thu duoc 1a:

A. 49,4 tan B. 51,4 tin C. 50,4 tin D. Két qua khéc

Cau 172: Cho bét than du vao hdn hop 2 oxit Fe,03 va CuO dun nong dé phan tmg xay ra hoan toan thu duoc 2g
hén hop kim loai va 4,48 lit khi (dktc). Khdi lugng hdn hop 2 oxit ban dau la:

A.51g B. 5,39 C.5/4g D. 5,29

Cau 173: Khir hoan toan 0,25 mol Fe;0, bang Hy. San pham hoi cho hap thu vao 18g dung dich H,SO, 80%. Nong
d6 H,SO, sau khi hép thu hoi nude 1a bao nhiéu?

A. 20% B. 30% C. 40% D. 50%

Cau 174: Khir 32g Fe,0; bang khi CO du, san pham khi thu duoc cho vao binh dung nudc voi trong du thu dugc a
gam két taA. Gid tri ctia a 1a:

A. 60g B. 509 C. 409 D. 30g

Cau 175: Mudn san xuét 5 tin thép chira 98% sit can dung bao nhiéu tin gang chirc 94,5% sét (cho hiéu suat phan
{mg cta qua trinh chuyén hoa gang thanh thép 1a 85%)?

A.53thn B. 6,1 tAn C. 6.2 tan D.72tin
Céau 176: Dot chay 1 mol sat trong oxi duge 1 mol oxit sat. Cong thirc phan tir ctia oxi sat nay la:
A. Fe,0; B. FeO C. F6304 D. Khéng xac dinh dugc

Cau 177: Cho khi CO qua ong dung a gam hon hop gom CuO, Fe3O,, FeO, Al,O5 ‘nung nong. Khi thoat ra dugc cho
vao nude voi trong du thiy c6 30g két tia tring. Sau phan tng, chat rin trong 6ng st c6 khéi lugng 202g. Khdi
lugng a gam ctia hon hop cac oxit ban dau la:

A. 200,89 B. 216,89 C. 206,8g D. 103,49

Céau 178: Dé khir hoan toan hdn hop CuO, FeO can 4,48 lit H, (& dktc). Néu ciing khir hoan toan hdn hop d6 bang
CO thi lugng CO, thu dugc khi cho qua dung dich nuéc voi trong du thi khdi lwong két tia sinh ra 13 bao nhiéu?

A. 10 gam B. 20 gam C.15gam D. 7,8 gam

Cau 179: Cho khi CO di qua 6ng st chira 16 gam Fe,03 dun nong, sau phan tng thu duoc hdn hop rin X gom Fe,
FeO, Fe;0O,, Fe,0;. Hoa tan hoan toan X bang H,SO, dic nong thu duoc dung dich Y. C6 can dung dich Y, luong
mudi khan thu duoc 1a

A. 20 gam B. 32 gam C. 40 gam D. 48 gam

Cau 180: Hoa tan hoan toan 10 gam hdn hop X gdm 2 mudi khan FeSO,, Fe,(SO4); vao nudC. Dung dich thu dwoc
phan mg hoan toan v¢il,58 gam KMnO, trong méi truong axit H,SO, du. Thanh phan % vé khéi luong ciia FeSO,
trong X la

A. 76% B. 38% C. 33% D. 62%

Cau 181: Khir hoan toan 17,6 gam hdn hop X gdm Fe, FeO, Fe,05 can 2,24 1it CO (& dktc). Khdi lwong sit thu duoc
la

A. 5,6 gam B. 6,72 gam C. 16,0 gam D. 11,2 gam

Cau 182: Thdi mdt ludng khi CO di qua éng st dung m gam hén hop gdm Fe;O4 va CuO nung néng thu duoge 2,32
gam hdn hop ring. Toan bd khi thoat ra cho hap thu hét vao binh dung dung dich Ca(OH), du thu dugc 5 gam két
tuA. mco gia tri la

A. 3,22 gam B. 3,12 gam C.4,0gam D. 4,2 gam
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Cau 183: Cho mdt ludng CO di qua bng sir dung m gam Fe,05 nung néng. Sau mét thoi gian thu duge 13,92 gam
hdn hop X gdm Fe, FeO, Fe;0,, Fe,03. Hoa tan hét X bang HNO; dic nong duoc 5,824 it NO, (dktc). m co gia tri 1a
A. 9,76 gam B. 11,84 gam C. 16 gam D. 18,08 gam

Cau 184: Khir hoan toan m gam hdn hop X gém FeO va Fe,0; bang H, (t°C), két thiic thi nghiém thu dugc 9 gam
H,O va 22,4 gam chat ran, % s6 mol ctia FeO c6 trong hdn hop X 1a

A. 66,67% B. 20,00% C. 26,67% D. 40,00%

CAu 185: Tron 0,54 gam bot Al véi hon hop bot Fe,Oz, CuO roi tién hanh phéan Gng nhi¢t nhom & nhiét 46 cao trong
diéu kién khong c6 khong khi mét thoi gian, thu dugc hod hoc ran A. Hoa tan A trong dung dich HNOj; dac, nong,
du thi thé tich khi NO, (san pham khir duy nhat) thu dugc ¢ dktc 1a

A. 0,672 lit B. 0,896 lit C. 1,120 lit D. 1,344 lit

CAu 186: Tron 0,54 gam bot Al v6i hdn hop bot Fe,05 va CuO 1oi tién hanh phan ung nhiét nhom & nhiét do cao
trong diéu kién khong c6 khong khi thu dugc hdn hop rin A. Hoa tan A trong dung dich HNOj; thu duge 0,896 lit
(dktc) hdn hop khi X gdm NO, va NO. Ti khéi ctia X so v6i H, 12

A. 20 B.21 C.22 D. 23

Cau 187: Nung 6,58 gam Cu(NO;), trong binh kin mdt thoi gian, thu dugc 4,96 gam chat ran va hdn hop khi X. Hoa
tan hoan toan X vao H,0 dugc 300ml dung dich Y. Dung dich Y ¢6 pH bang

Al B.2 C.3 D.7

Cau 188: Nhiét phan hoan toan 9,4 gam mudi nitrat cia mot kim loai thu duge 4 gam mot oxit. Cong thuc phan tur
ctia mudi nitrat d dung 1a

A. Fe(NOs), B. Cu(NOs), C. KNO; D. AgNO;

Cau 189: Dién phan 250ml dung dich CuSO, véi dién cuc tro, khi & catot bat dau co bot khi thi ngimg dién phan, thay
khdi luong catdt ting 4,8 gam. Nong o mol/l ctia dung dich CuSO, ban dau 1a

A. 0,3M B. 0,35M C.0,15M D. 0,45M

Dap an:
1.B 2.A 3.D 4.A 5.D 6.D 7.C 8.D
9.C 10.D 11.A 12.A 13.C 14.B 15.C 16.?
17.B 18.C 19.A 20.A 21.B 22.C 23.D 24.A
25.A 26.D 27.B 28.C 29.D 30.D 31.B 32.A
33.D 34.B 35.C 36.A 37.C 38.A 39.D 40.A
41.A 42.B 43.A 44.D 45.C 46.B 47.C 48.C
49.B 50.C 51.B 52.A 53.D 54.C 55.D 56.B
57.C 58.B 59.D 60.C 61.C 62.D 63.C 64.C
65.C 66.C 67.B 68.B 69.B 70.A 71.A 72.D
73.A 74.B 75.C 76.A 77.B 78.B 79.C 80.B
81.B 82.B 83.D 84.C 85.C 86.7 87.C 88.B
89.B 90.B 91.B 92.B 93.C 94.C 95.D 96.A
97.B 98.C 99.C 100.A 101.B 102.C 103.A 104.C
105.A 106.B 107.B 108.B 109.C 110.A 111.A 112.C
113.D 114.C 115.C 116.C 117.B 118.A 119.C 120.A
121.C 122.A 123.C 124.C 125.C 126.C 127.B 128.D
129.B 130.B 131.C 132.B 133.B 134.B 135.B 136.D
137.D 138.C 139.B 140.B 141.B 142.D 143.D | 144.B | 145.C
146.A 147.B 148.C 149.D 150.C 151.D 152.A 153.B
154.C 155.B 156.B 157.A 158.B 159.A 160.C 161.C
162.D 163.A 164.A 165.B 166.D 167.C 168.A 169.C
170.C 171.C 172.D 173.C 174 A 175.A 176.B 177.C
178.B 179.C 180.A 181.C 182.B 183.C 184.A 185.D
186.B 187.A 188.B 189.A
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