Qualitative Analysis (Anion) , ﬂ—

Bl Exercise-1 |

= Marked questions are recommended for Revision.

= fifed g Seem O ueE 2

PART -1: SUBJECTIVE QUESTIONS

T - | : fI9ATHS Y99 (SUBJECTIVE QUESTIONS)

Section (A): Heating in dry test tube
@S (A): gp T Aferdt | T

A-1.

Ans.

A-2.m

Ans.

Ans.

What is importance of dry tests and it is applicable to which kind of substances?
YH WEN FT FA1 Aed © 91 I8 59 FHR & el & forg ugad B § ?

The dry test give information in short time and also provides a clue about the presence or absence of
certain substances so wet analysis may be modified and shortened.
It is applicable to solid substances.

Y WIEV HH FHI H FAl qdl & 91 U FfREd ugred @ SuRerfa dur SguReifd b1 SIgAE I
HRT 2| gaferg ame faveyor gRafida (modified) dem BT 8 Adar g1 I8 3 Qe & fag &m A
SIcIES

Give the observation when each of the following is heated in a dry test tube. Also give balanced
equations:

(a) HgCOs3 (b) NH4NO:2 (c) (NH4CI + NaNOs) mixture  (d) Pb(NO3)2

YO 9ISy, Ofd UAD =1 BT Y& Geqor Aferer § 9 fhar S 8 | agferd wfie<o Wt 9a7sy |

(a) HgCOs (b) NHsaNO2  (c) (NH4Cl + NaNOg) fHsTo1 (d) Pb(NO3)2
(a) HCOs — > Hg + CO,™ + %OZT

(b) NHsaNO2 —2— NoT + 2H.0T (no solid residue)
(c) NH4Cl + NaNOs (mixture) —2— NaCl + N2O T + 2H.,0T

(d) Pb(NOs)2 —2— PbO + 2NO.T + %OZT

(a) HQCO3 —2— Hg + CO2T + %OZT

(b) NHaNO2 —2— NoT + 2H.07T (@1E 319 Imfdre F& aodm 2 )
(c) NH4Cl + NaNOs (fs191) —2— NaCl + N2O T + 2H.0T

(d) Pb(NO3)2 —2— PbO + 2NO-T + %OZT

Section (B) : Flame and borax bead test
QU (B) : SaTaAT AAT SRTH HABT GRET0T

B-1.

Ans.

Ans.

Why compounds shows colours in flame test ?

A Sarern weor § [ g g9 § 2

When compound is heated, the electrons gain energy and can jump into the empty orbitals at higher
level. Higher levels are energetically unstable so electrons tend to fall back and transmit the light as
characteristic colour.

ST9 AT B T BRI 7, Al ST Sl T8 RSP Sod WX IR R HeTdhl H RHERIRT 8 dahd © |
ST BEH Gl B A IRAA B B | gAY geldg= G qd Reafa # e @1 ygRy w@d @ qen
NAERTH I S HY H YPHIY SHeArord Bl 2 |
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Qualitative Analysis (Anion) , ﬂ—

B-2.x=

Ans.

B-3.

Ans.

B-4.x

Ans.

Ans.

Is intensity of colour in flame test, depends upon the concentration of metal present?
T ATl gRET0 § I @ e, SuRerd arg @ drsdr W) R w8 7
Yes, because intensity of the absorbed light is proportional to the concentration of element in the flame.

1, ISP JTAT gerer @ e Sarel H I B Al S FEGART S 2 |

Why is a green flame not obtained in the case of barium sulphate or barium phosphate ?
T IRTT Fewe A1 Biwe & R § &8 saren urd 981 8t § °?

Both barium sulphate and barium phosphate are insoluble and cannot be easily converted into
chlorides.Therefore, the green flame is either indistinct or visible with difficulty.

IRTT Fewe TA BIBE M YA BN § AT A H FARIS! H wURARG Tl 8 FHd B
$feTT B9 SaTel AT A1 SRUT BN B AT hfowrs | fawrE < g

Colourless salt (A) Tﬁoc—) (B) + (C) G plue coloured bead (D)

Identify the compound (A), (B), (C) and (D).
TN A (A) —a> (B) + (C) —22 5 et ¥ &1 #ahl (D)

AfE (A), (B), (C) T21 (D) BT GgaI~H |

NazB4O7 .10H,0 ——& 5 2NaBO; + B:0s —24;, Cu (BO2):
(A) (B+C) (Blue bead)
(D)
NazB407.10H20 Tgoc—> 2NaBO:2 + B20s3 _CA L oy (BO2)2
(A) (B+C) GISLERCT))
(D)

Section (C) : dil. HCI / dil. H,SO, group
@us (C): o HCl /aF H,SO, &

C-1.x

Ans.

C-2.

Ans.

C-3.

Ans.

Ans.

Why is sodium carbonate extract acidified before performing the confirmatory test for anions ?
Foremadl & Afad wevr 4 qd @ifsgq wrete ey @ spellgd fhar irar &, @t ?

Sodium carbonate extract in addition to the sodium salts of anions contain carbonate also. On heating
with the test reagent carbonates of certain metals precipitate which interfere in the detection of acid
redicals. Because of this, Na2COs is decomposed by adding HCI, HNOs, H2SO4 , depending upon the
nature of test.

FUAT & AISTH davli § ) T AifeTw dEibe fres 7 wefbe W 8 2 39 Afdad age &
TG AHHS PEMC] & A TH S IR I8 3 Dl $HI Tdl o H I8 S~ B © | 59D
PR NazCOs HCI, HNOs, H2SO4 &1 fiet 31 faafed Brar & | I8 e &1 Jafa W MR &_al & |

Can sodium carbonate extract be used test for COz%ions ?
R AISTH Prai-e By COs2 3Tl & TRIeT0T & folg ygad 8l Ahall © ?
No, because it already contains COs?-ions.

El, R SN Ugel W CO32- 3 & |

What will happen if a solution of Ca(HCOs)2, formed by passing the carbon dioxide through a milky
solution of CaCOs for a longer time if, ammonia solution is added ?

7 B AfE CaCOs & gfdan faeas # avmaR CO: I yaifed &3 9§ Uil Ca(HCOs). & faerad # afe
T faerm fyeran Sirar ® 2

White precipitate of CaCOs is formed.

Ca(HCOs)2 + 2 NHz —> (NH4)2COs + CaCOs

CaCQOs &1 ¥dd I@erd 97Tl & |

Ca(HCOs)2 + 2 NHz —> (NH4)2COs + CaCOs |
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C-4.

Ans.

Ans.

C-5.

Ans.
Ans.

C-6.=

Ans.

C-7.x

Ans.

What will happen if bromine water is added in a white precipitate of BaSOz ?
Fq7 Gfed 8Id § 99 BaSOs & WS 37derd § §IH Sl A el & 2

Colour of bromine water is discharged according to the following reaction.
BaSOs + Brz + H2O — BaSO4 | (white) + 2HBr
S ST BT 7 e AT & ST aR @ B B |

BaSOs + Brz + H2O —> BaSO4 | (A%<) + 2HBr

Salt (A) + lime water — white precipitate

white precipitate + prolong passage of gas (B) —— it forms soluble salt (C), gas (B) has burning
sulphur smell Identify the anion of salt (A) and (C).
AU (A) + T BT AH —— 9T [FE

3T (A8 + I (B) B s WHT 9% Yazd e W ——> I8 faeraefiar 9o (C) 97 B |
9 (B) STl gV Tid & A T aTell B |

AU (A) AT (C) B UM YA |

(A)= SOz  (C)= HSO;  (Lime water test)

(A)=SO3*  (C)=HSO; (g urit wherwn)

What will happen ? (Also write the chemical equations) .
(a) When a filter paper moistened with potassium iodate and starch solution is brought in contact with
sulphur dioxide gas.
(b) When HzS gas is made to react with sodium tetrahydroxidoplumbate(ll) solution.
(c) When sulphite reacts with dilute H2SO4 in presence of zinc
1 afed gl 8 ? (e aHiee i fafeag )
(a) 519 fheer TR P UICRRM MAIST TT WL fAeds & A1 79 Rd Aohx SIsifrarss 1 & a9
H AT ST 2
(b) S8 HoS N @1 AIfeTd cgregsIRgerer<(ll) e & @ fohar el Sl 2
(c) T BT ® 59 Howise al fid 3 SuRAfd § @ H2S0. & wrer fban a=rl ot 2 2
(a) Blue colouration develops due to the formation of iodine gas.
5S02 + 2103 + 4 H:O —— |2 + 5 SO4% + 2 H*
I2 + Starch —— Blue (starch iodine adsorption complex)
(b) Black precipitate is formed owing to the formation of PbS.
[Pb(OH)4]|2- + H2S — PbS{ + 20H- + 2 H20
(c) SOs% +3Zn + 8 H* —— H2S + 3 Zn?* + 3 H20
(2) ATNSH I B 99 B BRYN Alell I AR Bl &
5S02 + 2103 + 4 HO —— |2 + 5 SO4% + 2 H*
l2 + T —— Il (ITTE TSN SN Hel)
(b) PbS & fATIT & BROT Brefl AT Yred BIem 2 |
[Pb(OH)4]|2- + H2S — PbS{ + 20H- + 2 H20
(c) SOs% +3Zn + 8 H* —— H2S + 3 Zn%* + 3 H20
A nitrite solution is added to a saturated solution of iron(ll) acidified with dilute acetic acid or with dilute

sulphuric acid. If any reactions occurs then write the name and chemical composition of the products
formed. Also write the chemical equations involved.

U&H AIRgISe @ T faed (@ THiit® o Jal a9 FoRING 3 g§RI) d A« RRA(ll) Fobhe
P fIoraa & e 21 afe o8 fafhar 8t 8, 99 999 a1l SdIe &1 9™ 9 NS e falay |
gy afferd warafae aHexon &1 f faRag |

NO2~ + CH3COOH —— HNO2 + CH3COO~

3 HNO2 —> H20 + HNO3z + 2 NOT

NO T + Fe?* + SO+~ —— [FeNO]SOu4 (Nitroso ferrous sulphate) (AISERIT HIF AeWhT)
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Section (D) : Conc. H.SO, group
gus (D) : 9 H.SO, 98

D-1.x=

Ans.

Ans.

D-2.x=

Ans.

D-3.

Ans.

Ans.

D-5.=

Ans.

Why is it necessary to test for the acid radicals first with dil. H2SO4 and then with conc. H2S0O4?

IFATI DT BT URIETT UBd O H2SO4 & A1 fhal Sl 2 | a1 H A H2SO. & i ?

There are some ions like, SOs?-, S?-, NO2~ and CH3COO- which can react with dilute/conc. H2SO4
whereas ions like CI-, Br-, I-, NO3® , etc. react only with con. H2SQa.

Now if conc. H2SO4 is used first then the anions of both the types will react. Hence, it is desired to test
acid radicals first with dilute H2SO4 and then with conc. H2SOa.

FB AR 9 fF SOs2-, S, NOz @ CHsCOO- T/ATE H.SOs & A1 fhan &= o 8| w&fd Cl-,
Br, I, NOs® S 319 &dd AT HSO04 & |1l fahdl &vd B |

39 AR W= H2SO4 HT Usel SUANT HRA 8 1 Ml ISR & RUMAA AT S | FAIY 31 FJADT Bl

TET0T UBel A H2SO4 1 T 918 § A% H2SO04 12l fan i 2 |

Why chromyl chloride test is carried out in a dry test tube ?
PN FARTgS TG0 DI Y&H YRI&T0 Aferdr H w1 fovan oram g 2
Because in presence of water, chromyl chloride forms the chromic acid.

Fifh T B SURAfT # DIfF FANTS BHIfFD 3+ g1 2 |
CrO2Clz + 2H20 —— H2CrOa4 + 2HCI

Why bromides and iodides do not respond to chromyl chloride test ?
JHISS TAT ARTSISS HIFS FARISS URE0 & forv gfafhar .y 981 g9 8 ?

Because chromyl bromide (CrO2Br2) and chromyl iodide. (CrOzl2) compounds are unstable and are not
formed. In such case bromine and iodine are evolved

e PHIfFA SHISS (CrO2Br2) AT HIffct MATSIES (CrO2lo) A® orsTd & T2 g7 o 98 |
39 UHR o Refd # ari den mareE fsefaa 2 2

NacCl on heating with conc. H2SO4 gives HCl where as NaBr and Nal give Brz and I respetively, why?
NaCl &1 AT H2SO4 & W1l TH &= W I8 HCI <1 8 Siafds NaBr 91 Nal 571 Bro G0 |2 < 8, 41?
HBr and HI are reducing agent where as H2SOu is oxidizing agent and thus Brz and Iz are formed.

HBr @1 HI 39810 2 STafh H2SO4 ATRITERS & 59 RO Bre AT |2 94 7 |

NaCl + H2SO4 — NaHSO4 + HCI

NaBr / Nal + H2SO4 — NaHSO4 + HBr/HI

HBr/HI + H2SO4 — Bra/l2 + SO2 + 2H20

Dilute Hydrochloric acid contains chloride ions but it doesnot give positive chromyl chloride test, why ?
T BISSITAING 3F H FARISS 3MTF B & olfbd I8 TS DA FolRIgs TR &1 <l 8, FT ?

Because in presence of water chromic acid is obtained in place of chromyl chloride.

Fife ST B IURAMY H PIFS FARISS B I W DD ¥l U Bl 2 |
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Qualitative Analysis (Anion) , ﬂ—

D-6. —
Salt with X anions
+ conc. H,SO,4 + MnO,/ A
Green Yellow gas Red Brown gas Violet gas
(A) (B) (®)
lOrganic layer test Organic layer test l Organic layer test
(Not given) Red brown colour Violet colour
excess of Cl, water lexcess of Cl, water
Yellow solution Colourless solution
(D) (E)
Identify the gas A, B and C.
X~ 3l gad gl
| + 97 H,SO,4 + MnOZ/A
e Al FE T
(A) (B8) ©
laﬂéﬁ?ﬁmqﬁw laﬂéﬁwwqﬁm lﬂﬂ’siﬁ'cﬁwq'\ﬁw
(I & <) ATA—RT AT JIE T
lcuwaﬂaﬁﬁﬁm lcuwmaﬁé—cﬂz
Yretr faera e faera=
(D) (E)

19 A, BT C &I U=~ |
Ans. A=Cl; B = Brz; C=1I

D-7.  Why heavy metal chlorides such as Hg2Clz, AgCl, PbCl: etc. do not respond to chromyl chloride test.
AR g1 FARTSS 99 Hg2Clz, AgCl, PbClz SRS, HIfd FeiiRIss URIEw T8l <d & ?
Ans. Because heavy metal chlorides are partially dissociated. This test is given generally by lonic chloride.

Hifd 4RI g1g FARISS HiD AT BId 8 | I8 Iev A A-D FARSS o 6 |

D-8.a Why is a freshly prepared solution of FeSO4 used for the detection of nitrate and nitrite ?
AggC dUT SIS BT Ul & & oY FeSO4 BT arell ama1 731 e & ugad &l &-d 2 ?

Ans. This is because Fe?" ions on long standing are oxidised to Fe3* ions which are not used for the
detection of nitrate and nitrite.
Fifs Fe2* 3 JMfddh oI §HI T &= W Fe® Al H Jifeiigd 8 8, S Alsge A1 AI5gIse &l

Tql T & oy gge T8 B 2 |

Section (E) : Precipitation Reactions
@vg (E) : 3ragmur 3ifafsrard
E-1. Cu?* and Ba?* interfere in the flame test for borate, why ?
Cu?* QT Ba?* dRe & oIy arem yReror & 918 S~ &_d 8, Fi ?

Ans. Because they also impart green colour to flame.

Fife A W AT BT BT I Y& B g |
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Qualitative Analysis (Anion) , ﬂ—

E-2. %=

Ans.

E-3.=

Ans.

Ans.

In which of the following reagents, the white precipitate of PbSOa4 is soluble ?

dilute HCI, hot concentrated H2SO4, ammonium acetate (6M), ammonium tartrate 6M in the presence of
ammonia, sodium hydroxide solution.

1§ 9§ 9 ifeH® H, PbSOs &1 9wg 3@ey faeefia 8 ? a9 HCI, T |rfssa H.S04, Mifras
wHfiee (6M), srifer & SuRefd # smiftrm erde (6M), Wi eEsiaarss faaa |

Not in dilute HCI but dissolves in all other reagents.

g HCIH 81, W= 3= |1 i H faod © |

PbSOs | + H2SOs —> Pb2* + 2 HSO4~; PbSO4 4 + 4 CH3COO-——> [Pb(CH3COO)4]>~ + SO42-
PbSO4 | + 2 CsH4062~ —— [Pb(CsH406)2]2~ + SO42-
PbSO4 | + 4 OH-—— [Pb(OH)4]>~ + SO42-

How will you distinguish between sulphite and sulphate ions ?

AT HH FAhIZE AT b AT & HT 3[R B 2

BaClz gives a white precipitate. with both sulphite and sulphate ions.
BaSO0:zs is soluble in conc.HCI whereas BaSOys is insoluble in conc.HCI.
S032~ + MNO4~ + H* —— Mn?* (colourless)

S04%~ + MNO4~ + H* —— (No colour change)

BaCl, higce T2l Fobe Sl Al @ F1 I9d 3/geq ol & |
BaSOs A& HCI ¥ gaeiiad 8 Safd BaSO4 A HCl 3 srgaeid o |
SO32" + MnO4~ + H* —— Mn2* (JTTEIA)

S04 + MNOs~ + H* — (@13 1 uRad= -1&)

PART -1l : ONLY ONE OPTION CORRECT TYPE

T - || : DI b He) fdded YBR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Heating in dry test tube
QoS (A) : Y qREor Aferdt H T

A-1.

Sol.

A-2.

Sol.

When a metal sulphate is heated in dry test tube, the colour changes from blue to white. Then metal
sulphate may be :
(A) BaSOs4 (B*) CuS04.5H20 (C) Na2S04 (D) None of these
9 o1 AT DI Y URIET0] Alerdbl H TH PR 2 Al I Al § FHE H 99 Ol 8, 99 8 Fewe 8l
GEIRS
(A) BaSO4 (B*) CuS04.5H20 (C) Na2S04 (D) S9H & PIg &I
CuS04.5H.0 —2— CuSO4 (due to no crystal field splitting fhved &= faures 781 8 & HR)

Blue White

et AHY

Which of the following can not evolve more than one gas (vapour) if heated in dry test tube.
791 9 9§ 39 U 9 e 19 (arw) I T8l R Gahdl ©, Ale 59 Y R0 AfTdt § TH B 3
(A) NaNOs(s) (B*) MgCOas(s) (C) FeS0u4(s) (D) (NH4)2Cr207(s)

. 5
2NaNOs(s) — 5~ NazO(s) + N(g) + 5 Oz(g)

MgCOs(s) —2— MgO(s) + CO2(g)
2FeS04(s) —2— Fe20s3(s) + SO2(g) + SOs(g)
(NHa4)2Cr207(s) —2— N2z(g) + 2H20(g) + Cr20s(s)
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Qualitative Analysis (Anion) , ﬂ—

A-3. =

Sol.

A-4.

Sol.

A-5.n

On heating, a white amorphous inorganic compound becomes yellow and on cooling, turns white
again.The salt may be

T & W TEh ABS Iffhicad ADHE S e Gial 81 Sl & 91 808l I’ W YH: ABS 81 oIl 2 |
IO B HHAT B

(A) PbCOs (B) MgCOs (C*) ZnCO3 (D) K2COs

ZnCOs —2— ZnO + CO-T,

ZnO is becomes yellow when hot and on cooling, turns white.

ZnO W1 1 SIdl & o T &HRd & TAT VST HR TR AhE &1 oIl 2 |

Which of the following metal carbonates liberate. CO2(g) on heating :
91 9 Q@ I g BrEIe T BRI TR CO2(g) Feptiaa &=ar & ?
(A) Na2CO3 (B) K2COs3 (C) Rb2COs (D*) Ag2COs3
Ag2CO; —— Ag20 + COzT
Carbonates of Na, K, Rb, Cs do not decompose on heating.

Na, K, Rb, Cs & &rafie T &v= W faafeq & 8 21

In which of the following reactions a brown coloured gas is evolved ?

(A) KBr (s) + dil.H2S04 —> (B) NHaNO2 —2—

(C) NaNOs —=-—> (D*) AgNOs(s) + conc. HaSOs ——
=1 A & @l fdfbar § v R ¥ B I g Bl ©§ 7

(A) KBr (s) + T H2S04s—> (B) NHaNO2 —2

(C) NaNOs —=.> (D*) AgNO3(s) + A& H2SOs ——>

Section (B) : Flame and borax bead test
QU (B) : SaTel T 9k HA9IHI INIET0]

B-1.w=

Sol.

B-2.

B-3.»=

Why is concentrated HCI used to dissolve the given metal salt in the flame test ?
(A) strong acids produce better flame test.

(B) HCl is volatile

(C*) Volatile metal chloride produce better flame test.

(D) sharper coloured are seen in the flame in presence of CI- ions.

A HCI Sa1ar wRieel H & T g1g a9 B gidy & oy ugad i 81l § °
(A) TS 3 SIS SqTell URIETT STl & |

(B) HCI arwreiia 2 |

(C*) Iyt o7 FARTSS SIS STl URIETv] SeIfem 2 |

(D) TH®I T Cl- =1 31 SuRefa # aren # fewng < B

Chlorides of metals are more volatile as compared to other salts.

TRl & FARISS T qUl & Jorl H 1 arwrefier & 2 |

The hottest part of the flame of a Bunsen burner is the

(A) Blue Zone (B*) Zone of complete combustion

(C) Zone fo partial combustion (D) All parts of the flame are equally hot.
IHT TR DI ATl BT FIH TH W B 5—

(A) e &= (B*) gof <& @1 &=

(C) 31ifrd <8 &1 &3 (D) STl & FHI HIT a_TER T BN B |

Metal (M) shows crimson red colour in flame test and its halide is deliquescent then metal (M) could be:
g1 (M) SaTell e # TTERT el 9 SR B dA1 3HHT 2SS U (deliquescent) BT 8 @9 €1 (M)
RGeS

(A*) Li (B) Mg (C) Ca (D) Ba
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Qualitative Analysis (Anion) , ﬂ—

Sol.

Sol.

B-5.

B-6.m

Sol.
B-7.

Sol.

Li — crimson red colour, halide is deliquescent
Ca — Brick red colour

Mg — do not show flame test

Ba — Apple green

Li — T&RT o1l

Ca — 3¢ o/l a3

Mg — SaTel UR1eTo] &1 ST 2 |

Ba — 99 oI &1

In Borax bead test, metal oxides react with B2Os and form a coloured bead. This bead contains.
(A) orthoborate ion (B*) metaborate ion (C) double oxide (D) tetraborate ion
REH FIb] qRe1 H orq SAfIgs Bo0s & Al b wRe T A F9ra1 @ 39 A9l H Bl 8—

(A) sifafare sma= (B*) Her@RE 3MMa+ (C) fg& M (D) STTERET A

Example : CuO + B203—— Cu(BO2)2

BO2- — metaborate ion
SERRCER CuO + B203—— Cu(BO2)2

BO2- — ACERT 3

Which one of the following ions does not give borax bead test :

9§ q PI SIF IR HDbT URIETUl T Il § ?

(A) Cr3+ (B) Cu?t (C) Mn2* (D*) Zn2*
In the Borax bead test of Co?*, the blue colour of bead is due to the formation of :
Co2*® RGN HAAGT WV H A9d &1 Al T 74 & SR Bl 28—

(A) B203 (B) CoszB:2 (C*) Co(BO2)2 (D) CoO
CoO + B203 — Co(BO2)2 (Blue )

A salt gives white residue in charcoal cavity test but in cobalt nitrate test it gives pink mass. It
represents:

TP Tq0T ARBIA (bl UREU H ABS AARME a1 8 [Py PlaTee Agec URET H I8 Tl S <l
2| I8 UchRiq &a & —

(A) Zn*2 (B) Al*3 (C*) Mg (D) PO;®

Pink mass is due to (MgO.CoO)

el gt (MgO.CoO) & R & |

Section (C) : dil. HCI / dil. H.SO. group
@ug (C): o HCl /g H,SO, &

C-1.

C-2.n

Sol.

Which of the following anions are identified by dil. HCI :
1 9§ 9 B RO a9 HCl gRT g o @ ?
(A) NOz~, NOs~, COs?~  (B) NOz7, NOs~, SO3?~ (C*) Sz, SOs?7, NO2~ (D) CH3COO-, I-, CO3z?-

Two inorganic compounds A and B were heated in a dry test tube. A evolved a colourless gas which
turned lead acetate paper black and B evolved a gas which turned lime water milky. The anions in A
and B respectively are :

] fBESG AR A Tl B PI UHYS W&l 4 T [HA 1| A T JEM T4 I Rl 8 ol [
e THice U @I Sl HR I g AT B Uh TN I FRAT B S g D Ul Bl g R Sl 7l A
JoUT B & FUS hAL: B—

(A) SO3~,co% (B*) S?-,CO%~ (C) PO3™,HSO; (D) S, NO3

S?- produce H2S gas on heating, which turns lead acetate paper black. CO%‘ produces CO2z gas on
heating, which turn lime water milky.

SO%‘ also produce SO:2 gas on heating, which turn lime water milky.
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Qualitative Analysis (Anion) , ﬂ—

C-3»

Sol.

Sol.

C-5.

Sol.

C-6.»

ST B W HLS 19 I FRAT & O oIS THIee UF BT HTel IR a1 8| CO3Z T & W CO. ™
IO HRAT © Sl g & U Bl GO B Sl B |
SO%™ ! T A W SOz 19 ST FICH & A1 g & U Bl g &= It 2|

If addition of conc. H2S04 is made to an unknown salt, a colourless and odourless gas is produced then
which of the following can be present ?

I A HS04 B A & T 1A ofau] d97a1 § U e afl Eee 319 o0~ &al g a9 11 A
A BT IuRed & 96T § ?

(A%) CO% (B) S2- () cl- (D) NO3

CO3™ —— CO2T (colourless, odourless) (TTEH, TEE)

S2-— 5 H2ST (rotten egg odour) (TS 3r0e ST e

CI"—— HCIT (pungent smell) (heor 7g)

NO; — NO2T (brown) (=)

A gas turns lime water milky and acidified K2Cr207 solution green then gas is:

T NF g B U B GRET BR A B qAT ligd KoCro07 faere &1 81 ot ® 99 9 3
(A) HCI (B) H2S (C*) SO2 (D) CO2

SO2 + Ca(OH)2. —> CaSOs(milky &)

K2Cr207 + SO2 + H* —— 2Cr3*(green 8X1) + K2SO4 + H20

A gas has smell like rotten egg and turns lead acetate paper black. The gas is :
TH TN WS TS B FAM T G & qAT TS THISS T DI Bl PRl & | I B
(A) NO2 (B*) H2S (C) CO2 (D) SOz
H2S (rotten egg &SI 30sI)

(CH3COO0)2Pb + H2S —— PbS(black &TeT) + 2CH3COOH

Rotten egg smell
(P)
A ] dil. H,SO,
Yellow ppt ! < CdCO; suspension Salt with X 2anion (CH3;COO0).Pb > Black ppt l
S) Q)
Sodium Nitroprusside
Violet
(R)
Anion (X%) is: [SID Sir_DEC 2014]
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Qualitative Analysis (Anion) , ﬂ—

I3 v oY Ty
(P)
A T‘Iﬂ HzSO4
YT 3raeT | < CACO, fera X ORI Yo eraut (CHCOORPD | e arasr L
(S) _ Q)
ORIl
(R)
FUTIE (X2) 8—
<ol gfx)z Cosszz‘ (B) SOs2- (C* s= (D) S203?-
ol. 2=5-
(P) H2S (Q) PbS

(R) [Fe(CN)s(NO)I* (S) Cds

C-7.  The acidic solution of a salt produces blue colour with Kl starch solution. The reaction indicates the
presence of :

(A) Sulphite (B) Bromide (C*) Nitrite (D) Chloride

TP oIqu] BT 3Tl faeed Kl e faeed @ e Siier 91 S &Rl & | ifafhar =1 @ suRefa &1
g o B—

(A) AepBTge (B) SIS (C*) TggTSe (D) FARTSS

Sol.  2NOz + 3I- + 4CH3COOH — I5~ + 2NOT + 4CH3COO- + 2H-0
Starch + Is—— Blue (starch iodine adsorption complex)

M + I3 —— Al (R ARSI AT Ffed)

C-8.w= Sulphide ion reacts with Naz[Fe(CN)sNO] to form a purple coloured compound (X). In this reaction
oxidation state of iron.
(A) changes from +2 to +3 (B) changes from +3 to +2
(C) changes from +2 to +4 (D*) does not change.
HewTss AT Naz[Fe(CN)sNO] & el fohan axa SR i Aiffies (X) 991a1 2 | 9 ffhan 3§ amR+
DI SATRINDBROT AARAT Bl B—
(A) +2 9 +3 ¥ ggarl B | (B) +3 ¥ +2 ¥ ¥qarcll B |
(C) +2 % +4 H dgardl B | (D*) &l ISt B |

Sol.  Na,Fe(CN).NO] + S —> Na,[Fe(CN).NOS]

Section (D) : Conc. H,SO, group
gus (D) : 9r< H.SO., ¥9g
D-1.= Which of the following pair of anions are identified by conc. H2SOa.

1 A ¥ B RURE g AT H2SO04 §RT U89 Ok & 7

(A) NOs~, COz* (B*) CI-, NOs~ (C) Br, COs% (D) CO3z%, CHsCOO-

D-2.  Which of the following anion behaves in a different manner than other on heating with conc. H2SO4?
(A% CI™ B) I
(C)Br (D) All behave in a similar manner
991 7 PI FOIE 9T HeSO04 & A1 T HRA TR T BF el A a8 qagR dRal 82
(A% CI™ B)I
(C)Br~ (D) I TP A IR PRI &

Sol.  NaCl + H2S0s —2— HCIT + NaHSO4
NaBr (or a1 Nal) + H2SO4 —2— NaHSO4 + Br2/(l2) + H20
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Qualitative Analysis (Anion) , ﬂ—

D-3.

Sol.

D-4.»

D-5.

Sol.

D-6.=

Sol.

D-7.

Sol.

D-8.

Sol.

D-9.»

Which of the following reagents turns white precipitate of AgCI yellow?

/1 # & P AfAFHE AgCl & 29T 31a8T BT Yell B <l & 2

(A) NaNOs (B*) NasAsOs3 (C) NazAsOq4 (D) NaCN
3AgCl + NasAsOz —> AgsAsOs 4 (yellow) + 3CI- + 3Na*.

AsO43-+ 3Ag* —— AgsAsOs | (brownish-red).

3AgCl + NasAsOz —> AgsAsOs | (die) + 3CI- + 3Na.

AsO43 + 3Ag" —— AgsAsOs L (T 1),

A Unknown salt (S) when heated with dil. H.SO4 does not evolve brown vapours but with conc. H2SO4
brown vapours are obtained. The vapours when brought in contact with AGQNOs3 solution do not give any
precipitate. The salt (S) contains.

T 7T A9 (S) B WE TF H2SOs & A1 T IR § a1 49 I Fsprfyd w8 e @ < |
H2SO4 & &1 {1 a9 YTt B8RiT © | a9 b1 5d AgNO; e & A1 §99& § & 8 a1 dis 1 a8y
U< el B B | 997 (S) H B 8-

(A) NO2~ (B*) NO3~ 90y (D) Br-

When a mixture of solid NaCl and solid K2Cr20z7 is heated with concentrated H2SOa4, deep red vapours
are obtained. This is due to the formation of :

(A) chromous chloride (B*) chromyl chloride  (C) chromic chloride (D) chromic sulphate
9 3 NaCl @211 81 K2Cr207 & 3870 &1 9 H.S04 & |1y T4 fhan Siran € a1 188 ardd are g7

Bl 2| U8 9 A 9 feae A & eRr gy ® 7

(A) PIFN FARTSS (B*) i FaRTSS (C) PifA® FARTSS (D) IfA® Aehe
4CI- + Cr2072- + 6H* —— 2CrO2Cl> T (deep red) + 3H20.

4CI- + Cr2072- + 6H* —— 2CrO2Cl, T (181 &TaA) + 3H:0.

AgCl dissolves in ammonia solution giving :

(A) Ag*, NH4* and CI- (B) [Ag(NH3)]* and CI-
(C) [Ag2(NH3)]?* and CI- (D*) [Ag(NHz)2]* and CI-
AgCl, smifern & faeraa & faeg 89 ) a1 © ¢

(A) Ag*, NH4* ger Cl- (B) [Ag(NHa3)]* @211 CI-
(C) [Ag2(NH3)]2* qer CI- (D*) [Ag(NH3)2]* @11 CI-

AgCl + 2NHs —— [Ag(NH3)2]* CI- (soluble complex).
AgCl + 2NHz —— [Ag(NHs)]* CI- (erareiie daqe).

A mixture upon adding conc. H2SO4 gives deep red fumes. Mixture may contain the anions pair :

(A*) Cr207%~ and CI- (B) Br- and Cr207% (C) NOs~and CI- (D) CrO4?- and NOs?-
U 5101 A H2S04 W AN TR TT8Y dlel g9 ol © | I8 UM g7 ISl © -
(A*) Cr2072-@er CI- (B) Br- @21 Cr.07% (C) NOz~ Tt CI- (D) CrO42- 7T NOs?-

4CI- + Cr2072- + 6H* —— 2CrO2Cl> T (deep red) + 3H20.
4CI- + Cr2072- + 6H* —— 2CrOCl, T (F1&x1 1) + 3H:20.

A solution of a salt in concentrated H2SO4 produced a deep blue colour with starch iodide solution. The
salt may contain :

(A) chloride (B) carbonate (C) acetate (D*) bromide

AE HoSO04 3 | vl &1 fAee wrd Irdieiss fAaes & i Tex1 el 7 a1 2| I8 oav &

bl &

(A) FARTSS (B) BratHe (C) TIce (D*) SIS
Br- + H2SO4 —— HBr + HSO4~ ; HBr + H2SO4 —— Br2 + SO2 + 2H20

Brz + 2I-— 2Br + I»; I + starch (¥erd) —— blue colour (frem 37)

A colourless solution of a compound gives a precipitate with AgNOs solution but no precipitate with a
solution of Na2COs. The action of concentrated H2SO4 on the compound liberates a suffocating reddish
brown gas. The compound is :
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Qualitative Analysis (Anion) , ﬂ—

Sol.

Bal.

U A 1 IR ewd, AgNOs faeras & 1 sraeiy <ar 8 ofde NaxCOs faeas & ary &1 raery
TE <1 | Afe B R A H.SO4 & WY R R & dig a9 i fweifia Bkl 21 I8
Afire 2 -

(A) Ba(CHsCOO)> (B) CaCl> (C) Nal (D*) NaBr
Ag* + Brr —— AgBr { (pale yellow) ; NaBr + Na2COs —— No reaction.
2NaBr + 2H2S04 —> Brz T (reddish brown) + SOz + SO42- + 2Na* + 2H0.

Ag* + Brr —— AgBr | (@1 Urel) ; NaBr + Na,COs — Pis ffHfshar g

2NaBr + 2H2S04 —> Br2 T (@Td ¥RT) + SO2 + SO42- + 2Na* + 2H:0.

D-10.= Which of the following gas turn starch iodide paper blue?

Sol.

D-11.

Sol.

/= # 9 oIl N wrd smrsrss 9 Bl i # dgadl § 7

(A) CO2 (B) SO2 (C*) NO2 (D) H2S
NO:2 is an oxidizing agent. It oxidizes I~ to I that produces blue-black colour with starch-iodide paper.
NO: U& ISRl AfdH® 2| g |- B | § Sfiediqa dxal 8, I b TE—ARSEsS 09 & A

HrefT—eTetl 9T a1 8 |

Nitrate is confirmed by ring test. The brown colour of the ring is due to formation of

(A) ferrous nitrite (B*) nitroso ferrous sulphate

(C) ferrous nitrate (D) FeSO4.NO2

AEgC DI I I gRT MR=d fan Siar g | 9o &1 931 9 fhds i1 & SRy 8 3 7
(A) B AREIEE (B*) ATSSIA! B HAehe

(C) B3H I8gT (D) FeS04.NO2

2NO3z~ + 4H2S04 + 6Fe2* — 6Fe3* + 2NOT + 4S042- + 4H,0.
Fe2* + NOT + S04 —— [Fe(H20)sNO]2*S042-.0r FeSO4. NO

Section (E) : Precipitation Reactions
@ug (E) : 3ragqur Iifafsard

E-1.= When a mixture containing phosphate is heated with conc. HNOs and ammonium molybdate solution, a

Sol.

E-2.

Sol.

canary yellow precipitate is formed. The formula of the yellow precipitate is :

9 Biehe gad U A0 B A HNOs T1 M Alferese f[Ie@s & A1 T &= © Al DRl diel

AT I & | Uiel &Y BT I 3—

(A) (NHa)sPO4 (B) (NH4)3PO4.12M004

(C*) (NH4)3P04.12M00O3 (D) (NH4)3PO4.(NH4)2MO4

NaHPO4 + 12(NH4)2M004 + 23HNO3 —— (NH4)3sP04.12M00O3 + 2MaNOs + 21NH4NO3 + 12H20
(Canary yellow &= drer)

A metal salt solution gives a yellow precipitate with silver nitrate. The precipitate dissolves in dil. Nitric
acid as well as in ammonium hydroxide. The solution contains.

e g 9 e RicaR g & A1 el @& qal B @& af sfed ove den emifEm
TERIRASS H gol oIl & | fderaa # SuRerd g —

(A) Br- (B) I (C*) PO43- (D) SO42-

AgNOs + PO+~ —— AgsPOu4l(yellow ppt. Uit sraerd)

AgsPO4! + 6NHs — 3[Ag(NHs)2]* (soluble gaTeiiel) + PO43-

AgsPO4! + H* —— H2PO4~ (soluble ga=Teiie) + 3Ag*
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Qualitative Analysis (Anion) ,

PART - Ill : MATCH THE COLUMN

HIT - 11l : i BT FAferd BT (MATCH THE COLUMN)

1=

Ans.
Sol.

Sol.

Match the anions with the changes observed on qualitative analysis :

Column-| Column-ll
(A) | SO4* (p) | Canary yellow ppt. with ammonium molybdate.
(B) | NOsz~ (q) | Brown ring test.
(C) | NO> (r) | White ppt. with BaClz solution.
(D) | PO4* (s) | Yellow ppt. with AgNO3s solution.
White ppt. with AgNO3 solution.

(t)
FOMIAl B oTcAS fagetyor # Uferd gRac= & |1 gofera aiforg—

& - -1l

(A) | SO2 | (p) | AW Aifcese & T S-RI Uiell 3@ey

(B) | NOs | (q) | YxT gcrd uxieor

(C) | NOx | (r) | BaClfdc™s & |1y wad 3rae™

(D) | PO | (s) | AgNOs faeraa @& &1 dier arae

(t) | AgNOs faea & 1t 39ad raery

(A) - (r,t) ; (B) - (q) ; (C) - (q1 t) ; (D) - (pv ry S)

(A) SO+~ = BaCl, + SO42-—— BaSO4l + 2CI-
white ppt.
AgNO3 + S04~ — Ag2S04d
white ppt.
(B) NOs~ = NO3z~ + H2SOs + Fe2*t — Fe3* + 2NOT + SO42- + 4H,0

1
Fe2* + NOT + 5H20 —— [ Fe(H,0),NO J**
brown ring complex
(C) NO2- = NO2~ gives brown test.
Ag* + NO2—> AgNO2!
white ppt.
(D) PO4*- = PO43 gives ammonium molybdate test.
Ag* + POs3—— AgsPO4d
yellow ppt.
BaCl, + POs3~ —— Bas(POu)24
white ppt.
(A) SO~ = BaCl, + SO42-—— BaSO4l + 2CI-
39q ey
AgNOs + S04~ — Ag2SO4d
¥Jd Iy

(B) NOs~ = NOs~ + H2S04 + Fe2* — Fe3* + 2NOT + SO42 + 4H,0

1
Fe2* + NOT + 5H.0 — [ Fe(H,0).NO ]**
T Il Fhe
(C) NOz~ = NOz~ 4T YRIeT0T T 2 |

Ag* + NO2—> AgNO2!
wqd ey
(D) POs3 = PO43- i Aifersse uoieror aam B |
Ag* + POs3> —— AgsPOsd
dreTT eraerg

BaClz + POs3~ —— Bas(POa)24
LERRCCtEb]
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Qualitative Analysis (Anion) , ﬂ—
2.n Match the reagent which are used in qualitative analysis of given anions :

Column-| Column-Il
(A) | AgNOs solution (p) | COs*
(B) | BaClz solution (q) | CI
(C) | Pb(NO3)2 solution () S
(D) | Acidified KMnOg solution | (s) | NOz-

AffpH® Fufera HITY Sl AT T oMl & oA fageryor § ygad i &—

w4 -l
(A) | AgNO; faer= (p) | COs*
(B) | BaCl faer= (@ |CrF
(C) | Pb(NOs): faera= (n |s*
(D) | arfird KMnOs fae@s | (s) | NO2-

Ans. (A) - (p,q,r,S) ) (B) - (p) ) (C) - (plqu) ) (D) - (quls)
Sol. (A)= Ag'+ COs> —— Ag2COs{ (white ppt.)
Ag* + CI-—> AgCHI (white ppt.)
Ag* + S —— Ag.S! (black ppt.)
Ag* + NOz-— AgNO2{ (white ppt.)
(B) = Ba2* + COs> — BaCOsl (milky)
(C)= Pb2* + CO32~——> PbCOs{ (white ppt.)
Pb2* + CI-—— PbCl2{ (white ppt.)
Pb?* + S2-— PbS{ (black ppt.)

(D) = Acidified KMnOs solution is oxidizing agent. It can oxidize Cl-, S, NO2~ and becomes
colourless.

Sol.  (A)= Ag'+ COs2— Ag>COs! (39T Fde)

Ag* + C-—> AgCN (394 3raed)
Ag* + S —— AQ2S| (FTelT 37d8TT)
Ag* + NOz-— AgNO2!| (39 3rdem)

(B) = Ba?* + COs>-—— BaCOs! (gferm)

(C)= Pb2* + CO32~——> PbCOs{ (I9d 37dem)
Pb2* + Cl-—— PbClz (39 3raerd)
Pb?* + S2-— PbS{ (PTall 1@em)

(D) = 3rFiigd KMnO4 fIead 3ifRiiadR® © | I8 Cl, S*, NO2~ &I 3ifeiiad & JTe 8l ol ¢ |

Bl Exercise-2 |

w Marked questions are recommended for Revision.

» fufted uea SR I g 21

PART -1: ONLY ONE OPTION CORRECT TYPE
AR - | . DAA TP Hel fAded TPR (ONLY ONE OPTION CORRECT TYPE)

1. The compound formed in the borax bead test of Cu?* ion in oxidising flame is :
(A) Cu (B) CuBO:z2 (C*) Cu(BO2)2 (D) None of these
RN ST § Cu2t I & IRad AT Teror § fAfia e g
(A) Cu (B) CuBO2 (C*) Cu(BO2)2 (D) 378 ¥ PIs &I
Sol.  Cu®" +BO,— Cu(BO2)>
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Qualitative Analysis (Anion) , ﬂ—

2.

Sol.

Sol.

Sol.

5=

Sol.

6.=

A fire work gave bright crimson red light. It probably contained a salt of :

U IfareErsl fAstor st THdTer fhaas e UHrer <ar 21 3599 9 5 J {59 @ a1 89 & G ran
g gadl § -

(A) Ca (B*) Sr (C) Ba (D) Mg

Ca—— Brick red Sr—— Crimson red

Ba—— Apple green Mg —— No colour

Ca—> 3¢ oI dTel Sr—— fhaed &

Ba—— W9 W1 Tl Mg —> 331 81

Alkali metal salt “X” gives a pale violet colour in flame test “X” is :

(A) NacCl (B) LiCl (C* KCI (D) None of these
AR €T o “X” SaTell eTor H g S T Il B 1 X B—

(A) NaCl (B) LiCl (C* KCl (D) 79 | BT I

KCI gives lilac or pale violet colour
NacCl gives golden yellow

LiClI give crimson colour to the flame
KCl Aligeid a1 godb! 7M1 1 <l B |
NaCl g7g8t el 31 <@ 2|

LiCl Sarer &1 fhaa <31 < 2 |

Borax bead is responded generally by:

(A) Alkali metal salt (B) Alkaline earth metals
(C) p-block metal salt (D*) d-block metal salt
INT AP A 9 §RT <9I ST ®

(A) &R €1 a0l (B) &TRIT HaT ©1g (C) p-wifp &1 oaur  (D*) d-=ifb &1 oIl

dil. H2S04 ) .
/—>Colourless gas with brick effervescence
’ AgNO . boil
Salt of Anion A “——>\White ppt ———> Turns black
Acidic
» Green colour
KzCI’zO7
Shape of anion A will be :
(A) Tetrahedral (B) Trigonal planer
(C*) Trigonal pyramidal (D) Linear
H.SO .
SEL== gagalsc & 91 JEH 9
/ AgNO3
FOMIT A BT odo > 3T ST
SR .
KoCr,O7 EQT X

FOTg A &Y g gt
(A) TIHADII (B) Bl wwad (C*) P iIRfada (D) &=
Anion is SO%‘ which has trigonal pyramidal structure.

FomaE SO3” & &1 Ferfa A wam @ g |

Which of the following anions are producing same gas on treatment with (Zn + dil. H2SOa4)

| : SO3%- Il : HSO3~ I : sz IV: CI”

(A) I'and Il only (B® I, Il and 11l only ©) L, 1and IV (D) I, ll'and IV only
791 9 9§ DI RO (Zn + TF H2S04) & A12T SY=IRG B IR FAE 19 I B © °

| : SO3%- Il : HSO3~ I : sz IV: CI”

(A) Baet | qer I (B @aat I, ll@ar il (C) 1, I, Nl & IV (D) Bae |, Il g IV
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Qualitative Analysis (Anion) , ﬂ—

Sol.

7.5

Sol.

8.»

Sol.

9=

Sol.

10.

Zn + SO3%/ HSO3> + H* — H2S T + Zn2?* + H20
S2- + dil. H2SO4—> H.S T

Consider the following reaction; Nitrite + Acetic acid + Thiourea —> N2 T+ HSCN + 2H20. Formation
of the product in the above reaction can be identified by:

(A*) FeCls / dilute HCI, when blood red colour appears.

(B) FeCls / dilute HCI, when blue colour appears.

(C) K2Cr207 / HCI, when green colour appears.

(D) KMnOa4/HCI, when colourless solution is formed.

=1 e &1 srEcidd PG ; ASgse + THIRR® ok + ol gRAT —— N2 T+ HSCN + 2H:0.
IWRIFT AMATHAT § T ATl IATE BT G¥Ie0] fhasd g1 far < waan 2 2

(A*) FeCls / @ HCI, 99 I 9141 ol M I~ Bl 2 |

(B) FeCls / @5 HCI, 5id el 31 I~ BIa 2 |

(C) KoCr207 / HCI, 519 &1 97 30+ Il & |

(D) KMNnOa / HCI, 519 &9 faerast a=1aT & |

Fe®* + 3SCN-—— Fe(SCN)s (deep red colouration) or [Fe(H20)s(SCN)]J?* .

Fe3* + 3SCN-—— Fe(SCN)s (181 &1el ¥91) AT [Fe(H20)s5(SCN)J2+ .

A white sodium salt dissolves readily in water to give a solution which is neutral to litmus. When silver
nitrate solution is added to the solution, a white precipitate is obtained which does not dissolve in dil.
HNOs. The anion could be :

Teh T9q AIfSTH T STl § doll 9 gAdR TP fAerad <l § 91 fofledd & Ui S 21 o9 e
g faead ®1 59 faeas ¥ MaK § O 99 a8y UT Bidl &, Sil a HNOs¥ 981 gafdl 8 | O
B Whdl o—

(A) COs?~ (B*) CI- (C) SOs%- (D) sz

NaCl + H.0 —— neutral solution —23% , AgCl (white ppt) — ™% Not dissovle.

NaCl + H20 — SerfiF fderaa —290N9%  AgCl (3ad 3ragi) — N 5 fanfdra =gl g 2 |

A salt solution of Cd?* in dilute HCI, on treatment with a solution of BaClz gives a white precipitate,
which is insoluble in concentrated HNOs. Anion in the salt may be-

Ug a9 HCI 3 Cd?* &1 T @qul fadeae BaCl, & fdea & H1el IuaiRd HR+ UR Y Tdd 37dery odl ©
S f6 A= HNO3z & 31fdera 8IdT 8, ST § 0 8 9dhdl & —

(A*) SO%~ (B) CO%™ (C) NOz- (D) S~

BaSO4s is insoluble in concentrated HNOs.

BaSOa AT HNOs# a1fdera ® |

Fuse this precipitate on
charcoal with Na,CO, and
extract the soluble substance
. . with H,O .
Na2 SO4 + BaC|2—> White precipitate » Aqueous solution.

Add dil H,SO, and
heat the solution

Gas 'G' is evolved
The gas ‘G’ will show which of the following property ?
(A) It turns lead acetate filter paper black.
(B) It turns acidified K2Cr20~ filter paper green.
(C) It produces purple colouration on filter paper moistened with sodium nitroprusside already made
alkaline with sodium hydroxide.
(D*) All of these
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Qualitative Analysis (Anion) , ﬂ—

39 31989 @l Na,CO, & el
IRBIA TR FIfId P B |
ToIT fder uered &1 5 &

Na, SO, + BaCl,—» wibg afaiy — o X0 €] > el e

aq H,SO, ferm e
oo &1 T BRI W

T "G fsmifa B 2
G = 7 ¥ 39 o welRia el ?
(A) oS TRice fheer TR BT BTl Rl |
(B) 3TiIgd K2Cro07 fheey YuR &1 &1 &l |
(C) I8 WIfeTd eReauss §RI &RAgHd AISIH TESIgASS A 79 fheer IR TR Al T I0 AT © |
(D*) SuRIaT T |
Sol. (A Pb2* + HoS — PbS | (black) + 2H*.
(B) Cr2072- + 3H2S + 8H* —— 2Cr3* (green colour solution) + 3S 4 + 7H20.
© S?- + [Fe(CN)sNO]J*> —— [Fe(CN)sNOS]* (purple colouration).
Reactions : NazS04 + BaCl,— BaSO4 | + NaCl.
BaSOs + 4C + Na:COs —™* 5 Na.S + BaCOs  + 4CO 1.
NazS + H2SOs4 —— Na2S0O4 + H2S.
Bel. (A) Pb2* + H;S —— PbS ~ (&Tall) + 2H*.
(B) Cr2072~ + 3H2S + 8H* —— 2Cr3* (& I &I faerae) + 3S  + 7H20.
(C) S?- + [Fe(CN)sNOJ> —— [Fe(CN)sNOSJ* (ST 37)
arfafoma: NazS04 + BaCl,— BaSO4 | + NaCl.

BaSOs + 4C + Na;CO3z — 3197 5 Na,S + BaCOs 4 + 4CO 7.
NazS + H2SOs —— Na2S0a4 + H2S.

11.=  Sodium borate on reaction with conc. H2SO4 and Cz2HsOH gives a compound (A) which burns with a
green edged flame. The compound (A) is :
AIfeTd dRe AT HeSO04 T CoHsOH & 1 ifAfshan iR Aiffis (A) a1 8, S &8 fFAR drell <arell &
A AT 8 | DB (A) B—
(A) Hz2B4O7 (B) (C2Hs)2B4O7 (C) HsBOs (D*) (C2Hs)3sBOs
Sol.  NasBOsz + 3H2SOs —— 3Na2S04 + 2H3BO3
3C2H50OH + H3BOs — (C,Hs)3BO; (C,H5)3BO; + 2H20
'Green'’ S

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE
AR - 1l : &t Gd fg—qurie A1 ISR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

la How many compounds liberate NHs on heating from the following?
fpam A W BT 9k NH3 319 ap1fid a=d 2 ?
(i) (NH4)2 SO4 (if) (NH4)2 COs (i) NH4CI
(iv) NHs NOs (V) (NH4)2 Cr207
Ans. 3 (i, ii, iii)
Sol.  (NH4)2S0s —2— NHs T
(NH4)2CO3 —2— NHsz T + CO2 + H20
NH4Cl —2— NHsz T+ HCI
NH4sNOsz —2— N20 T + H20
(NH4)2Cr207 —2— N2 + Cr203 + 4H.0
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Qualitative Analysis (Anion) , ﬂ—

2.

Ans.

Ans.
Sol.

Ans.
Sol.

5=

Ans.
Sol.

Sol.

6.2

Ans.

Sol.

7.5

AnNs.
Ans.

How many of following metals impart a characteristic colour to the Bunsen flame ?
=1 & 9 fras 9@ g9 SaTe WRIET0 & SR I USH SRd B 7

(i) Na (i) Li (iii) K (iv) Ba
(v) Sr (vi) Mg (vii) Rb (viii) Cs
(ix) Be (x) Ca (xi) Cu

9 (All, except vi and ix) (viqT ix & AfaRad )

Number of ions which are identified by dil. HCI from the following.

1 | Al @) W gasd W a9 HCl §RT 9ga™ o 2 |

(i) SO42- (i) COs2- (iii) SOa2- (iv) HCOs~
(v) NOz (vi) NOs (Vi) CHsCOO- (Vi) PO
5 (i, i, iv, v, vii)

CO3?, SOs?-, HCOs~, NO27,CH3COO~

Find the total number of acidic radical which produce volatile product with dil HCI :

IFATI D DI Fol T A BRI, S dg HCl & 12T IToRie IeUE odl ©

(i) so2~ (i) I” (iiiy NO; (iv) NO3
(v) SO%- (vi) HCO;
3 (iii, v, vi)

NO;, SO ,HCO;

NazS + Naz [Fe(CN)sNO] — "X" (Violet colour)

The total number of possible isomers for complex "X" is, provided the ambident behaviour of CN- is not
considered.

NazS + Naz [Fe(CN)sNO] — "X" (d77+1 1)

Hga "X & GHIFRIT FHAGIE™T & T 9agd, CN- &1 9IS FqeR T8l dd g4 |
3

X =Naas [Fe(CN)s NOS]

Stereoisomer = 0 [no G.I. and no O.l]

NOS has three donar atom (O,N,S).

X =Na4 [Fe(CN)s NOS]

| FHE™dr = 0 [G.1. dem 0.1 78]

NOS = grar 9= (O,N,S) T & |

NaCl + Solid K2Cr207 + Conc. H2SO4 — "X" (reddish brown fumes)
How many axial-d-orbital are involved in hybridization of "X" ?

NaCl + 3 K2Cr207 + A% H2S0s —— "X" (ATd—1 3)

"X" % HHIO H He b Aef d-Herd |RT o ©§ 7

0

\Y|
X=Cro,Cl, "sp3'

Fe?* + NOsz~ + H2SO4(conc.) — X’ (Brown ring complex)

The magnetic moment of complex 'X' to its nearest integer is :
Fe?" + NOs~ + H2S04(d1=) — ‘X' (X de1d Hegel)

Aghd X' BT FED AT §HD dead qUid dd BrT—

4

X = [Fe(H20)s NOJ?*

Fet!l = d7

T | w=B3E+2)=15=387 4
n=3
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Qualitative Analysis (Anion) , ﬂ—

8.»

Ans.
Ans.

9=

Ans.
Sol.

10.

Ans.
Sol.

11.=

Ans.
Sol.

How many anions evolve brownish gas when treated with dil./conc. HCI ?

e o & T AHIRia R4 ', 99 8 dg/Ars HCl & A1 SU=iiRd &-d & ?
(i) COs* (i) SOs2- (i) NO; (iv) CI-

(v) Br- (vi) NOz~ (vii) CH3COO~

1 (only iii) (@ad iii)

NOz —* 5 [HNOz] —> HNOs + NOT

2NO(Colorless &) + O (air ag) —> 2NO (reddish brown ATE—< 19)

Na2COs, NaCl, NaNOz2, Na:S0Osz, NaBr, CH3COONa are separately treated with AgQNOs solution. In How
many cases white precipitate is/are obtained.
NazCOs, NaCl, NaNOz, NaS0s, NaBr, CHsCOONa &I Jid w4 i AgNOs faeras & |rer Su=niRd &

21 3 q fhoel & BRY T9d 3raLT T BT B |

5 (All except NaBr) (NaBr & 2ifaRaa a+)

Ag2COs, AgCl, AgNO2, Ag>SO3, CH3COO Ag = white ¥ad
AgBr — yellow Yralt

BOs% + conc. H2SO4 + CH3CH2—OH —9™ ‘A’ (green flame)

What is the oxidation number of central atom in Compound 'A' that is responsible for green flame ?
BOs* + conc. H2SO4 + CH3CH2—OH —9™ 5 ‘A’ (8] <dTeT)

A A H Big TRATY] B ARG T 1 8, Sl &0 Sarell & g STRar) © ?

3

A = (C2Hs)3BOs

MnO, / Conc.H,SO,

NaCl (s) —

K.Cr,0, / Conc. H,SO, Y (g)

a = difference in the oxidation number of Cl in the product X and product Y, respectively
b = total number of atom in X and Y
¢ = total number of lone pair in X

then calculatea+b +c=?
MnO, / 9= H,SO,

> X(9)
NaCl (s) —

K.Cr,0, [ ¥ HSO, | (@)

a=Ha3: IUTe X 97 S Y H Cl &1 ATRPRoT T § 31
b=XJm Y H URATRH &I G

c=X¥ Udlo H B ol G&=AT

g a+ b+ c = ? uR®bferd HIfTT |

1l4(a=1,b=7,c=6)

X=Cl ; Y = CrO2Cl>

a=(0)-(1)=1, b=2+5=7, c=6

a+b+c=14
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Qualitative Analysis (Anion) , ﬂ—

PART - 11l : ONE OR MORE THAN ONE OPTION CORRECT TYPE

ART - 11l U T U 9 AF Fal fabed ToR

Sol.

Sol.

3n

Sol.

Sol.

5»n

Which of the following salt liberates a colourless gas on acidification with dil. H2SO4 ?
1 H | P GO H2SO04 & A1 IFATPRYT UR Th e 1 o PRl © 7

(A) KNO2 (B*) Na2CO3 (C) NaNO:2 (D*) NaHCOs3
2NaNOz + H2S04 ——> Na2S04 + 2HNO2

3HNO:? (unstable) (BRI — HNO3 + 2NOT + H20 (1)

NO —— NO:2 (reddish brown) (el ¥4xT)

Which of the following salts release reddish brown gas when heated in a dry test tube?

/1 A ¥ BB Aqu AR T SRR 3R § 919 g8 Y&h TRIET0] Aferdl H TH PR § ?
(A*) LINO3 (B) KNO3 (C*) Pb(NOs)2 (D*) AgNO3

2LINOs — Li20 + 2NO2 T + 021

KNOs —> KNO2z + %Oz T

Pb(NO3)2 —> PbO + NO2T + 021
AgNOsz—> Ag(s) + NO2 T+ 02T

Which of the following can decompose on heating to give CO2?

/1 % ¥ d9 ™ F ) AR geR CO.%d ' ?

(A*) Li2CO3 (B) Na2CO3 (C*) KHCO3 (D*) BaCOs
Li2COs —2— Li20 + CO2

2KHCO3 —2 5 K2COs + H20 + CO:

BaCOs —2— BaO + CO>

Na:COs —2—5 No reaction ifdfhar =& it

Metals which do not give flame test?

IR TgU ATl URIETOT T8l <l © °

(A*) Be (B) Li (C*) Mg (D) Ba
Be and Mg have very high ionization energy.

Be @11 Mg ¥ Soa I Sl Y& § |

In the following diagram bunsen flame the (X) represent

(A) Oxidising zone (B*) Reducing zone
(C*) Lower temperature zone (D) Hottest portion of flame

1 o § g7 SaTen H, (X) e 2|
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Qualitative Analysis (Anion) , ﬂ—

Sol.

Sol.

Sol.

8.»

Sol.

(A) STRIBRS &3 BT (B*) 3UaTI®: &3 Bl
(C*) =I7 qTIHH &3 Bl (D) ATl & e T AT Bl
Oxidising region Sfrfiery e
Hotest part of flame ST BT 9 91T
low temperature -Reducing region I AT & ARS8

region

Metal salts, which respond to Borax bead test?

(A*) Nickel salts (B*) Copper salts (C*) Cobalt salts (D) Aluminium salts
DITH ©Tg A0 IRF HADT URIE0 B oIy IR & ?
(A*) o oaur (B*) BIIR <1qu (C*) PidTee oqul (D) UgfAfraE ofaor

Borax bead test is responded coloured metal ions.

IRFH FIhT GRIET T o1 Ml & forg et gt B |

Which of the following gases turn lime water milky when passed throught it.

Pt 3 & B N T B are Y g o ¥, o 5 5w & varfRd R o € ?

(A*) SO2 (B*) CO2 (C) HCI (D) H2S

Ca(OH)2 + CO2 —— Ca(HCO3): (soluble fa@aefiel) —2— CaCOs (milky gf&rm) | + H20 + CO:
Ca(OH)2 + SOz + HoO — Ca(HSO3); —2— CaSO0s (milky {fgl'ﬂ'[) J + H20 + CO2

AgNO,
A solutions "B" (White crystalline precipitate)
(mixture of ___ |
two anions)

Zn+dil/H,SO, (CH,COO0),Pb
" C(9)———> "D" (Black ppt.)

Then A may have :

AgNO,
A BT e (wie el o)
(&1 Fom
BT Hs707)
Zn+dil/H,S0O, (CH,COO),Pb
' C(g)———————>"D" (@wen sr@em)

Tg A Bl Fhdl 8—

(A) COs>-, Br- (B) Br-, S*- (C) CH3sCOO-, S2- (D*) CHsCOO-, SO3%
CH3COO- + AgNO3 ——> CHsCOOAg (white %)
SO3% + 2Ag*

— Ag2S0sz ¥ (white d9)

RN

Sol.

SO32- + 3Zn + 8H* —> H2S T + 3Zn?* + H20
H2S T + (CH3COO)2Pb — PbS { (black &TalT) + CHsCOOH

S?- and SOs?~ can be distinguished by :

(A*) (CH3COO)2PDb (B*) Cr2072- | H*

(C*) Naz[Fe(CN)sNO] (D) Zn + dil. H2SO4 followed by (CH3COO)2Pb
S 1 SOs2- 7 gRT fawfed &1 wad 2—

(A*) (CH3COO)2Pb (B*) Cr207%~/ H*

(C*) Naz[Fe(CN)sNO] (D) Zn + @9 H2S04 $9& TgaTq (CH3COO)2Pb

S032 + Pb2* —— PbSOs{(white ppt. )
S2-+ Pb2* —— PbS{(black ppt. )
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Qualitative Analysis (Anion) , ﬂ—

Sol.

10.

Sol.

Sol.

11.=

Sol.

S?+Cr,0,” +H" > S ¢ Cr® +H,0
yellow
S0O,? +Cr,0,” +H" - S0,
S?- + Naz[Fe(CN)sNO] —— Nas[Fe(CN)sNOS] (Purple colouration)

S03?~ + Naz[Fe(CN)sNO] —— Nas[Fe(CN)sNOSOs] (Rose red colouration)

S% + H* — HpS T —(EHCOOLPb , phg | (Black)

Zn + SOs2 + H* — HoS T+ zn2+ —(CHCOOLPb , ppg | (Black)
S032 + Pb2* —— PbSOz!(Tad 21@em)

S2-+ Pb2* —— PbhS(&Tal 3rdem)
S?+Cr,0, 2+H" > S +Cr'® +H,0
(Fem)

S0, +Cr,0,2 +H" - S0,
S?- + Naz[Fe(CN)sNO] —> Nau[Fe(CN)sNOS] (ST 37)

SO32- + Naz[Fe(CN)sNO] — Nas[Fe(CN)sNOSOs] (JTd Sidl < )

SZ + Ht — HpS T —(EHCOOLPb_, phg | (epre)

Zn + SOg2 + H* —— HzS T + Zn2r (LR, phs | (arem)

Which statements is/ are correct about sodium nitroprusside test?

(A*) This test is used for detection of S?- anion.

(B) H2S also gives positive test.

(C) Formation of Naz[Fe(H20)sNOS] complex confirm the presence of S2- anion.
(D*) Iron has +2 oxidation state in sodiumthionitroprusside complex.

BN FUF WIRTA AZEIgHSS & forg T 8 ?

(A*) I8 TRIET0] S2- FORIE & MR § Ygead Bl © |

(B) H2S I &M TIeqor <l 2 |

(C) Naz[Fe(H20)sNOS] gt &1 A0 S2- F oM &) SuReIfa &l FiRed &ar 2 |

(D*) SIRSTAARIE LSS Fqd H AT +2 SARIDHROT faRAT IE 2 |

+2
S?- + [Fe(CN)s —> [Fe(CN); NOSJ*~ NOJ?- (sodiumthionitroprusside)
Violet
H2S does not give the sodiumnitroprusside test because it does not provide sufficient concentration of
S?-ion.

S?- + [Fe(CN)s —> [EZ(CN)SNOS]“‘ NOJ? (AIfSTAATAAESIYHTSS)
CRE]
H2S SIfSTmmraisgIgarss qiewl T8 a1 8 adifs 98 S @ gai< |l S 8] Bl ¢ |

Which statement(s) is/are correct about Brown ring test ?

(A*) This test is given by NO2-, NOs~ anions.

(B*) Brown ring test depend upon the reduction of NO2~ and NOs~ to Nitric oxide.
(C) Brown ring is formed due to formation of [Fe(H20)sNO]2(SO4)3

(D*) Charge on NO in brown ring complex is +1.

DT/ DT B R TAT T B oy T 2|

(A*) T et NO2-, NOs~ FumgHl gRT & omd B |

(B*) 9RT a1F TX1e0] NO2~ T2 NOs~ &1 30 ATsied Jifadss § 8 IR AR &=al 7 |
(C) 92 ge1d [Fe(H20)sNO2(S0a)s & AT & BROT &l € |

(D*) X I7T el H NO TR 3mraer +1 8 |

NO2~ + CH3sCOOH —— HNO2 + CH3COO-

3HNO2 —> H20 + HNOs + 2NOT
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Qualitative Analysis (Anion) , ﬂ—

12.»

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

16.=

Sol.

+1
Fe2* + NOT + S04 —— [Fe(H,0)sNOJSO,
NOsz~ + 8H* + 6Fe2* —— 6Fe3* + 2NOT + 4H.0
Fe2* + NOT + 5H.0 — [Fe(H20)sNO]2*
Brown ring 91 @e1d

Which of the following metal chloride will give chromyl chloride test ?

1 # @ B9 g1g TARES HIf FARgS TRe0 <d 8 2

(A*) NaCl (B*) KCI (C) AgCl (D) SbCls
lonic chloride gives the chromyl chloride test heavy metal chlorides do not give this test.

IS FARTS DI FARTSS T a1 B | 9N 91g FARISS I8 TRIeT0] &1 <l 2 |

Which of the following will be completely or partially dissolved in NH4OH ?

=1 % @ o9 goia: an &if¥e w9 F NH4OH & forg g 2

(A*) AgClI (B*) AgBr (C* Agl (D) BaSO4

Agl is insoluble in NH4OH or aqueous ammonia solution but soluble in conc. NHs solution.
BaSO0s is also insoluble in NH4OH soluton.

AgClis soluble in NH4OH but AgBr is partially soluble in NH4OH.

Agl, NH:OH 31 STefiar sriferan faeras # eifaerg giar @ afes drms NHs e & faer grar 21
BaSO. ¥l NH4OH faeem # sifae g 2 |

AgCl, NH:OH # faera &rar & <ifdd AgBr 2iRTe ®u & NH4OH ¥ faera grar 21

Reddish-brown gas is obtained when the following are treated with conc. H2SO4?

A I 9T BRI 8 99 7 @1 AE H2SO04 @ |1l SuARd d-d 8 ?
(A*) Br- (B*) NO, (C*) NO; (D) SOs%-
Brz2, NO2 gases are reddish-brown.

Brz, NO2 TR dTa—1 &It 2 |

Each of these are added to a mixture of aqueous solutions of iodide and CHCIs separately. Which will
give a positive test for iodine when the solutions are vigorously mixed?
(A) NaCl solution (B) NaBr solution (C*) Chlorine water (D*) Bromine water

TP Bl gD WU A JAISSS a1 CHCl: & Sicid A & s # fiamd 81 799 9 9 319 amaieH
% fore geTeHe Tigrr <9, o9 faeraHl @ aoht @ A exa ® ?

(A) NaCl fdera= (B) NaBr faera= (C*) TR ST (D*) SHIF ST

2I- + Clz —> Iz (Purple/Violet ST/ d31=1)

2F+Bro— |2

A

(mixture of Cold
two anions)

white ppt. —™%_ (Filtrate) —2—» White ppt ¥ .

excess of BaCl,

Anion of (A) could be :
(A*) SO3?-, HSO3~ (B) COs?, SOs%~ (C*) SOs2-, HCO3~ (D) None of these

@ WAWQW) T, g ol TR (frE) ST R, g gradg |
BaCl, &1 3T
(A) & I B A6 B
(A*) SOs%, HSO3~ (B) CO3s?, SOz (C*) SO32-, HCO3~ (D) 39H & PIg &I
Slorn
+ BaCl, BaSO filtered Ba(H803 )2 A Ba803 \L
B white ppt filtrate white ppt.
HSO3

/\

® Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVOUA- 23
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 QUA-



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Qualitative Analysis (Anion) ,

S03”
+ LB, Baso, — TN | BaHSO,), ——> BaSO, 4
_ q a8 B wd IHa8Y
HSO;
SO*
+ —2% 5 Baso, —"¢ ; Ba(HCO,), —— BaCO,
H C Og white ppt. filtrate white ppt.
SO*
¢ L% Baso, — TN, BaHCO,), —2 > BaCO, 4
HCO: TIq ATEY B3 TId AT
3

PART - IV : COMPREHENSION
HIT - IV : 3JTS (COMPREHENSION)

Read the following passage carefully and answer the questions.

1 sgT @) eaEgEe ufed et UeEl & SR D

Comprehension # 1

Step-I Step-ll Step-lll
A KoCry,07 passed through acidified with CH;COOH D
(chloridesalt) sonc. nys0, | f— &Pb(CH,C00), is added
FgHT #1
gg-| qe-1l qe-lll
A K,Cr,0 fa
2Cr07 NaOH fdeia CH,COOH @ ST 3TFAlehd
(W\R’Tég HETUT) g H2S0, ERT [OIRY IR Ph(CH,CO0), PIFTRI TR D
1. ‘A’ can be :
‘A B FHT B
(A) PbCl2 (B) SbCls (C) SnClz (D*) RbCI
Sol. Heavy metal chlorides (eg. PbCl2, SnClz2, AgCl, SbCls, etc.) do not give chromyl chloride test.
AR 97g FARTSE (IS1. PbClz, SNClz, AgCI, ShCls 3RMR) P FARTSS TRET0T T2l < & |
2% In step-lll if Pb(CHsCOO). is added without acidifying the solution with CHsCOOH then possible
product may be:
Ug-1Il 7 & CHsCOOH & A1 3l fhd T+ Pb(CHsCOO). e WY O |Ha IS 8 AHdT &
(A*) PbCrOa (B) NazCr207 (C) Na2CrOa4 (D*) Naz2PbO:2
Sol. In step Il CrO2Cl2 is passed through NaOH solution, so the medium is basic. In step lll, if Pb(CHz:COO):
is added without neutralizing it with CHsCOOH then Pb*2 will also form Na2PbO- along with PbCrOa.
Sol. U Il § CrO:Cl, @ NaOH fdegs & & yaifidd @xd B gafeig Alewd &R g8rar 21 U Il 9 3f
Pb(CH3COO)2 ®1 CH3COOH & &1 SeriiF fhd = fed & o Pb*2, PbCrO4 @ 1l Na:PbO, ¥
IR |
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Qualitative Analysis (Anion) , ﬂ—

Comprehension # 2

White ppt
dil.H,SO,
(A) M Gas (B) + Compound (C)
Eﬁlierl]%tal (CH.COO)pb (Soluble in hot water)

l Heat/air

(D) + Pungent gas (E) K.Cr,O;solution  Green

solution
ITWT #2
3T 3raqery
a3 H,S0,
HCI T
A) = 5 3 (B) + @fe (C) |
DTl \—|(CH3 CooIpb (T ST H o)
T g
(D) + der i (E) i T, T
3. Gas (B) on passing through cadmium acetate solution will give :

Sol.

Sol.

(A) Black ppt (B*) Yellow ppt (C) Orange ppt (D) White ppt
™ (B) ® B THice fdee # yarfed &)+ =) I8 <7—
(A) BTT &Y (B*) GretT 3raerg (C) RN 2ragm™ (D) 39 3raey

Gas (B) and (E) are respectively :
9 (B) 9T (E) 99T &8—
(A) H2S, NHs (B*) Hz2S, SOz (C) SO2, H2S (D) HzS, CO2

. | .
Pbs —20¢-HCL 5 1y SA + PbCl, |, (Soluble in hot water)

A) (B) (C)

| ‘LdiI.HZSOA
hot air PbSO, (White ppt)

KCLO, | o

PbO + SO, dilH,SO,” green

(D) (B)
PbS — 2 HCEL 5 11,54 + PbCl |, (i wiet 4 faerereiia)

(A) (B) (C)

s \Lﬂﬂ H2SO4
i PbSO4 (e vradi)

PbO + SO» —22297 5 o

D) (E) a3 H2SOs &x1

/\
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Qualitative Analysis (Anion) , ﬂ—

Comprehension # 3

Answer Q.5, Q.6 and Q.7 by appropriately matching the information given in the three columns
of the following table.

In the following three tables, information regarding Qualitative analysis of anion is given

Column-1 Column-2 Column-3
() SOz | (i) Reaction with AgNOs (P) | Precipitate is obtained
Pungent smelling product with conc.
(D) cr (ii) g gp (Q) | Product is coloured gas.
H2S04
Form Xz with K2Cr207(s) + conc.
an | Nos~ | (i) 2 2Lr207(s) (R) | Product formed is soluble in excess NHs.
H2S04
. . . Product gives blue colour with starch
v - React th Pb(NO S
(V) | Br ) eactionwi (NOs)2(aq) ) iodide solution.

ITHT # 3

D D T 9@ B A il H SUGE FIT BT SUYHR T A GAA DY Tl 5, 634K 7 B IR AN |

In the following three tables, information regarding Qualitative analysis of anion is given

PicH-1 PicH -2 PiciH -3
() | SOs2 | (i) | AgNOs@ et sifafesan (P) | sm@e™ yr B B |
ATE HSOs & WM les iy .
an |cr (ii) e £ Q) | e T 4 2 |
SIS
K2Cr20 A H2SOs & | X _
My | NOz~ | (i) 2Cl20r(s) = N ’ (R) | FTHT ScTe afa NHs 3 geeid 2 |
AT B |
IAE I AREES Aoy & g A 1
(V) | B | (iv) | Pb(NOs)2(aq) & el siffean (S)
CRIE
5. Select the only correct option.
P Fe! fdpen g—
(A% (1) () (P) (B) (I (ii) (Q) (C) () (ii) (S) (D) (I (ii)) (Q)
Sol.  (A) SOz2 + 2Ag* — Ag2SOsd
(B) CI- + conc. H2SO4 — HCIT (Colourless pungent smell gas)
(C) SOs2- + conc. H2S04 — SO2T
SO:2 gives blue colour with KIO3 + starch.
(D) CI- + K2Cr207(s) + conc. H2SO4 — CrO2Cl2 (Chromyl chloride)
Deep red vapour
Sol.  (A) SOz2 + 2Ag* — Ag2SOsd
(B) CI- + AT H2S04 — HCIT (I8 fievr iy Jaa I1¥9)
(C) SOs2 + AT H2S04 — SOT
KIOs + ¥eTd SOz~ & W12l el 397 <l & |
(D) CI- + K2Cr207(s) + A% H2S04 — CrOCl. (1fHd FARISE)
T AT ATy
6. Select the only incorrect option.
Badl Tera faded Fiu—
(A) () (i) (P) (8% () (i) (Q) (©) (V) () (R) (D) (V) (i) (Q)
Sol. (A) NOz~ + AgNO3s — AgNO2{ (White crystalline ppt)

(B) SO32- + conc. H2S04 — SO T (Colourless gas)
(C) Br- + Ag* — AgBr (yellow ppt)

Soluble in excess NH3
(D) Br- + conc. H2SO4 — Br2T (Reddish brown)

/\

® Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVOUA- 26
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 QUA-



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Qualitative Analysis (Anion) , ﬂ—

Sol.

Sol.

Sol.

-
-
J

(A) NO2~ + AgNO3z — AgNO2{ (9 forveelia 3raer)
(B) SO32- + A% H2S04 — SO.T (e e)
(C) Br + Ag* — AgBrl(da 3raem)

ferer NHs o ‘ﬂ?l—“ﬁﬁ?[

(D) Br~ + 117 H2S04 — Br2T (GITd—¥3T)

Select the only incorrect option.

FHad T fdwed gim—
(A) (1) (i) (Q) (B) (V) (i) (S) (C) (1) (iv) (P) (D*) () (i) (S)
(A) NOz + conc. H2SOs — NO.T (Reddish brown)
(B) Br- + conc. H2SO4 — Br2T
Br2 give blue colour with (KI + starch)
(C) CI- + Pb(NOs)2 — PbCl2l (White ppt)
(D) CI- + conc. H2SO4 — HCIT
HCI does not give blue colour with starch iodide solution.
(A) NOz~ + A% H2S04 — NOT (SATa—3T)
(B) Br- + A% H2S04 — BraT
(KI + TeTd) Brz @ A1 el 397 <T B |
(C) CI- + Pb(NO3)2 — PbCl2l (39 3raei)
(D) CI- + 7% H2S04 — HCIT
HCI e SIS s faead & 1o el 1 &1 <l € |

* Marked Questions may have more than one correct option.

* fyfead oo o I e 98 fAeey I U R -

PART -1 : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)

T - | : JEE (ADVANCED) / IIT-JEE (U5ar auf) & g

Sol.

The acidic aqueous solution of Ferrous ion forms a brown complex in the presence of NOs~ by the

following two steps : [JEE 1993]
[Fe(H20)6]?* + NOs~ + H* —— ............... + [Fe(H20)e]** + H20
[FE(H20)6]%* + v e, + H20

Complete and balance the equations.

B 3T Pl 3l STellg e 71 &1 gal §RT NOs~ &1 IuReIfd § b 41 el I 2 |

[Fe(H20)e]?* + NOg™ + H* ——............... + [Fe(H20)s]** + H20
[Fe(H20)6]2+ .............................. + H20
wieRell Pl qel der ¥ ‘L’“ BT~ [JEE 1993]

3[Fe(H20)e)?" + NO3z~ + H* —— NO + 3[Fe(H20)s]3*
[Fe(Hz20)6]>* + NO —— [Fe(H20)sNOJ?* + H20

In nitroprusside ion the iron and NO exist. They exist as Fe'" and NO* rather than Fe'' and NO. These
forms can be differentiated by : [JEE 1998]
(A) estimating the concentration of Iron.

(B) measuring the concentration of CN.

(C*) measuring the solid state magnetic moment.

(D) thermally decomposing the compound.

ASSIYATSS A H MR e NO fIemm 8 &1 A Fe'! 9 NO &) auen Fe'' e NO* & U 4
faemm™ g0 B I8 wu 9 gr faufea @ wad 2 [JEE 1998]
(A) IMTRA B A=l &1 fFuiRer axa (B) CN @1 |I==dl &1 HIY- Hd

(C*) BT 37avel DI MMV HT ATGT BB (D) A &1 A w5 | e wRa
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Qualitative Analysis (Anion) , ﬂ—

Sol.

Sol.

Sol.

Sol.
Sol.

Sol.
Sol.

7.

Fe' and Fe'" have different magnetic moment due to different number of unpair electrons.

Fe!l Jer Fell sRIfwa golagHi @ =1 ¥ & SRl =1 g et @ B |

Assertion : Sulphate is estimated as BaSO4 and not as MgSOa.

Reason : lonic radius of Mg?* is smaller than that of Ba2*. [JEE 1998]
(A) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.

(B*) Both Assertion and Reason are true but Reason is not correct explanation of Assertion.

(C) Assertion is true but Reason is false.

(D) Assertion is false but Reason is true.

PYA : Fohe BT AMYT BaSO4 ® wU # fhar orar & 9 f6 MgS04d U # |

PR : Mg?* P A a1 Ba2* o &4 81l 2 | [JEE 1998]
(A) FUF T BRI QA1 FEl B AR BRYT, HAF FHT A& 0 2 |

(B*) UM d BIRYI QA1 W&l § olfh- BRI, A &1 Aal qui T8l 2 |

(C) B FEI 8 AfDT BRI ITeAd 2 |

(D) B T ® Afh PR Aal 2 |

Sulphate is estimated as BaSO4, not as MgSO4 because MgSOzs is soluble in water and does not form
a precipitate.

The ionic radius of Mg?* is smaller than that of Ba?* because of moving down in a group ionic radic
increases.

Aehe MgS0+ @ oy BaSO+® wU # fAgiRa grar @ wiifé MgSOs oiat # faeraefiar & qen ar@er =18t
A 2 |

Mg2* @ mafis fBrear ot # i oM W emafe f3rour 989 & HRU Ba2t | $H B 2 |

A gas X’ is passed through water to form a saturated solution. The agueous solution on treatment with
silver nitrate gives a white precipitate. The saturated aqueous solution also dissolves magnesium
ribbon with evolution of a colourless gas ‘Y’. Identify ‘X’ and Y’? [JEE 2002(S), 3/90]
TH ™ X O H ydifed sle] 9qW [Aedd 9l 8 | RiedR Alsge & WY e fJdee B Iu=iikd
PRI TR TP T IfAENT YT BT B | U oM 9 Y S SHoiAd B A1, I Sfeid [Iera HEiRrm
BT (ribbon) &1 W 3= # fdeld &R a1 81 ‘X T Y & Yga S | [JEE 2002(S), 3/90]
(A)X=CO2,Y=Clz (B)X=Clz, Y=COz2 (CHX=Cl2,Y=Hz (D) X=Hz2,Y=Cl2

Clz (X) + H20 — 2HCI + [O] ;

HCI + AgNOs — AgCl | (white) (¥dd) + HNOs ;

2HCI + Mg —> MgClz + Hz (Y)

[X] + H2SOs —— [Y] a colourless gas with irritating smell;

[Y] + K2Cr207 + H2SO4 —— green solution.

[X] and [Y] is : [JEE 2003(S), 3/84]
[X] + H2SO04 —> [Y] STa9 S~ &R dTell e dTell U9 eI I9T;

[Y] + K2Cr207 + HoSO4 —— &1 fderad |

[X] qem [Y] /1 B | [JEE 2003(S), 3/84]
(A*) SOs?-, SO2 (B) CI-, HCI (C) S*, H=S (D) COs%, CO2

S03? + 2H* —— SO2 + H20 ; Cr207% + 3S02 + 2H*—— 2Cr3* (Green solution) + 3S04?- + H20.
S032 + 2H* —— SOz + H20 ; Crz072 + 3S0; + 2H* —— 2Cr3* (81 faerae) + 35042~ + H20.

A dilute aqueous solution of a sodium salt forms white precipitate with MgClz, only after boiling. The

anion of the sodium salt is : [JEE 2004(S), 3/84]
e AIfSTH AqUT BT T Feird e MgCle & A1 $del IaTa IR A% 98 a1 8 | FIfedd aqur
BT R ® - [JEE 2004(S), 3/84]
(A*) HCOs~ (B) COs* (C) NOs~ (D) SO4+%

Mg?* + 2HCOs- (from sodium salt) — Mg(HCOs)2 (soluble) —2— MgCOs | (White) + H20 + CO-
Mg?* + 2HCO3 (|IfeT® &d ) — Mg(HCO3): (fAerrefiel) —2— MgCOs | (F%<) + H20 + COo.

The species present in solution when COz: is dissolved in water are : [JEE 2006, 5/184]
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Qualitative Analysis (Anion) , ﬂ—

Sol.

8.*

Ans.
Sol.

Sol.

Ans.
Sol.

9 CO. ®I ol ¥ "o & a9 faeras # Sufkerd wefiar 8l - [JEE 2006, 5/184]
(A*¥) CO2, H2COs, HCO3~, CO32- (B) HCOs~, CO3*-

(C) COs?-, HCO3~ (D) CO2, H2CO3

H20 + CO2 — H2COs H2CO3 ——= H* + HCO3- HCO3~ ——H" + CO3?"

The reagent(s) that can selectively precipitate S2- from a mixture of S?- and SO%‘ in aqueous solution
is(are)

NGRS (reagent) S ST SO2~ & ANV F S P RS (selectively) HdeT gRT STeg faera &

JIdh FR Fhdl (Fad) 2/8 [JEE(Advanced) 2016, 4/120]
(A) CuClz (B) BaCl (C) Pb(OOCCHz3). (D) Naz[Fe(CN)sNO]
(A or AC)
(A) Cu* + S>> —— CuS ¥
Black ppt

Cu?* + SO4>~——> No. ppt
(B) Ba?* + S —— No. ppt
Ba?* + SO4>—— BaS04

White ppt

(C) Pb?* +S- — PbS! Ksp(PbS) = 10-28
Black ppt

Pb?* + SO~ —— PbSO4 Ksp(PbSO4) = 1.6 x 108
white ppt

(D) No ion is precipitated.
So Ansis A& Cor A
** |n option C
as the differernce in Ksp of PbS & PbSOs4 is large.
so only PDbS is selectively precipitated.
(A) Cuz* + S>> — CuS {
CARIRCEE
Cu?* + SO —— I3 AAeTT el
(B) Ba?* + S2-—— Pl Hd&Y &l
Ba?* + S04 —— BaSOa

3dd 398y
(C) Pb?* + S2-— PbS| Ksp(PbS) = 10-28
T 3TFeY
Pb2* + SO42-—— PbSOa Ksp(PbSO4) = 1.6 x 10-8
3dd 3798y

(D) ®Ig M raafa =&l 8 ¥ |

3Afy STR A& CATAR |

* fdhed CH PbS T PbSO4 & Ksp H 3R T 7 |
$9feTT Bdel PhS Tg-TcH® 3raeifd erdm 2 |

The green colour produced in the borax bead test of a chromium (111) salt is due to
[JEE(Advanced) 2019, 3/124]

HIFE (I1l) a0 & GeNm—A4HT Tev (borax bead test) # ¢ I &1 RO 8| (QUA-FBT(I)-E)
[JEE(Advanced) 2019, 3/124]

(1) CrB (2) Cr203 (3) Cr(BO2)3 (4) Cr2(B40O7)3

3

NazBs07.10H.0 —2— NazBsO7 —2— NaBO2 + B20s

Cr203 + B20s —2— Cr(BO,),

Green

/\
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PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

AT - I :JEE (MAIN) / AIEEE (Roa auf) & yea

JEE(MAIN) ONLINE PROBLEMS

Sol.

Sol.

Sodium extract is heated with concentrated HNO3s before testing for halogens because :
[JEE(Main) 2016 Online (10-04-16), 4/120]
(1) Ag reacts faster with halides in acidic medium.
(2) Silver halides are totally insoluble in nitric acid.
(3) AgzS and AgCN are soluble in acidic medium.
(4*) S?~ and CN-, if present, are decomposed by conc. HNO3s and hence do not interfere in the test.
A @ Sifg @& ggdl Aifsad fspd &1 9. HNOs & <11 T e irem ® Jifes -
[JEE(Main) 2016 Online (10-04-16), 4/120]
(1) ereirg Aegd # RieaR, BaTgel & A1 O IfAfhaT HRar B |

(2) iR 2args Agfod o # goiwuv srgarefiel 2 |
(3) refi ATETH § Ag2S dem AgCN g 2 |
(4*) afE S2-qar CN- SuRerd € o1 9= HNOs 9 faefed & o € safery udieor # gwaeiy 78 axd 2 |

Fact

A white sodium salt dissolves readily in water to give a solution which is neutral to litmus. When silver
nitrate solution is added to the aforementioned solution, a white precipitate is obtained which does not
dissolve in dilute nitric acid. The anion is : [JEE(Main) 2018 Online (15-04-18), 4/120]

TP qHhe AISIH AaU o § Ed 9§ gdAdR P fderad <al 8 ol fofledd @ ufd SSRiE 21 39

e A o9 iR Asge &1 Ao A ST & S U 9bhe 3fa&d UT<l 8l & Sl a9 AIsiad 3rd

H YRl © | U © [JEE(Main) 2018 Online (15-04-18), 4/120]
(1) CO3" (2) SO% (3) S* (4*) CI-
CF + Na* —> (NaCIl) (SASB salt) —2M% , AqCI (white ppt) (not dissolve in dilute HNO3)

Neutral

CF + Na* —> (NaCI) (SASB ofavr) —29N9% , AgCI (390 31aei) (7 HNOs 3 2ifdera)
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