CHEMISTRY - 1998

PART - A

1. Recd cquestiors 1 to 28 carefully end choose from amongst the alternatives
ginen below each guestion the correct letterad choice (sl A question may have
one or more correct alternatives. In arder to secure any marks for ¢ given’
question, all correct lettered alternativg(s} must be chosen.

Which of the [cllowing statementls) isfere] correct when a mixtuze of NaCl and

K2CreQy is gently warmed with cone Ha 850,

(&) A desp rec vapour is evolvec.

(B} The vapour wher. passed into NaOH solution gives a yellow solution of

Na ZCrO hl '

{C) Chlorine gas is evolved

(D) Chromyl chloride is [orme:l.

Highly purz dilute solulion of sodivin in liquid annnonia

(&) shows blue colour (B) exhibits eloctrical corductivity

{C) produces sodium amide (D} produces hvdrogen gos

The reaction CH3CH = CHﬂDH with HBr gives

(A) CT--13('_THBr-C}-12—_@—OII (B) 115G, IB@OH

(© CHyCHBrCHy—C  D—pr O CH3CH3CHBr—@-——~Br

%

p-Chloroaniline and anflinium hydrochlovide can ke distinguished by -

(A) Sandmever reaction (B) NaHCO4

(C) AgNOy {D) Carbvlamine test

The energy cf an electron in tae first Bohr ordit of H atom is —13.6 eV. The
possible energy valuels) of the exdired statels) for electrons in Bohr orbits of
hudrcgen is(are)

(A) 3.4 eV (B) 4.2V
(C) 6.8V ) +6.8eV

In nitroprusside ion the iron and NO exist as Fell and NOT  rather than Te o
and NO. These {orms can ke differentiated by :

{A) estimating the concentration of iron

(B) measuring the concentration of CN.

(C) measuring the solid state magnetic moment

(D) thermally decompaesing the compaound.



10.

11.

12.

14.

15.

Which of the following statement(e) is{are) correct :

(A) The comdination numher of each type of ion in CsCl crystal is 8.

(B) A metal that crystallizes in bee struclure has a coordination number of 12,
(C) A unit cel of ar ionic crystal shares some of ite ions with other urit cells.
(D) The length of the unit cell in NaCl is 552 pm. (. =95 pm;

Tq 181 pm)
Sodium nitrate decomposes above —800°C to give
{A) Ny B) Op
1C) NOQ I:D) Ndzo

Which of the [ollowing statement|s) is fare) correct with reference to the fer-cus
and ferric ions :

(&) Fed+ gives brown colour with potassium ferricyanide.

(B) Fe?* gives blue precipitate with potassium ferricyanide.

(C) Fe3t gives red colour with potassium thiocyanate.

D) Felt gives brown colour with ammorium thiccyanate.

Whict: o the [cllowing statementis) isfare) carrect :

‘A) The electronic corfiguration of Cr is [Ar] 3d%4s!. (Atomic Number of
Cr =24). .

B) The magnzatic quantum nunber may have a regalive value.

(C) Insilver atorn, 23 electrons have a spin of one type and 24 of the ocpposite
type. (Atomic Number of Ag = 47)

(D! The oxidation slale of nitrogen in HN is -3,

A new carbon-carbon bond formation is possible in

(A} Cannizzaro reaction (B} Friedel-Crafts alkylation
(C) Clenmnner sen reduction (D} Reimer-liemann reactior
White phosphorus (Py) has :

{A) six P-P single bonds (B) four P-F singie bonds

{C) four lone pairs of electrons (D) PFP angle of 60°.

Which of the following will react with water :

(Al CHCIE, B 13CCHO

(O CCly (D) CICH»CH»Cl

The standard reductior. potential values of three metallic catione, X, Y, Z arz
.52, ~3.05 and -1.18V respectively. The order of reducing power of the
corresponding meta’s is .

(&) Y>Z>X B X>Y>2

G Z>Y > X D Z>X>Y

Among the following compounds, which will reac: with acetone to give 2
product cartaining > C= N -

(A) CgHgNHZ (B) (CHq)3 N



16.

17.

18.

19,

20.

Z1.

22.

23.

24,

Whict: of the following compounds will show geomelricel isomerism :

(A) 2-butene (B) propene '

{C) 1-phenvipropena (D] 2-methyl-2-butene

The geometry and the type of hybrid orhital present about the central atom in
BF3 is :

(A} linear, sp (3] trigonal planar, sp2

(C) tetrahedral. ep> (Dj pyramidal, sp’

Benzyl chloride (CHgCH2Cl) can be pr- pared from toluene by chlerination
with :

(A} S0,C, (Bl SOCI»

(C Clz (D) NaO)

Which of the followirng will undergo aldel condensation :

(A) acetaldenyde (Bl propanaldehyde

(C) benzaldehyde (D) trideutercacetaldehyde

Addilior of high proporticns of manganese makes steel useful in making rai.s
of railroads, because manganese :

{A) gives hardness to steel.

(B) halps the lormalion o’ oxides of iron.

(C) can remove oxygen and sulphr.

(D} can show highest oxidazion state of +7.

Decrease i atomic number is observed during :

iA) apha enission {8) bzta emission

(C) positron emission (D) electron capture,
Benzenedizzonium chloride on reaction with phencl in weakiv basic mecium
gives :

(A) dishenyl ether [B) phydroxyazobenzene
(C) chloroberzene D)) benzenc

Among the fcllowing compounds, the strongest acid is :

(&) HC=CH B) CgHg

(C) CoHy D) CH3OH

For a first order reaction :

(A) the degree of dissociation is equal to (1 — e ¥},

(B) aplot of reciprocal concentration of the reactant vs. tire gives a straight
line.

(Ci the time teken for the comyleticn of /5% reaction is thrice the t1,, of the
reaction.

(D) the pre-exponential laclor in e Arrhenius equation has the dimersion of
time, T7!.



25. Tatomerism is exhibited by -

o \>—C.11=cu—0i-1 ) o=<j>=o
i ¢ M“p D) (_g:o

26. F\cco?ding to Greham's law, at a given temperamga the ratio of the rates of
dilfusion r g /rg of gases A and B is given by :
(A) (Ps/Pg) (M 4 /Mp) 2
{B) (M 4/ Mg)(Pa/Pg)"”
{C) (P4/Pg) (Mg/M 4)Y?
D) (M4/Mg) (Pg/Pa)Y?

(Whera P and M are pressures and molecular weights of gases A and B
respectively.) _
27. Forthe reaction CQ(g) + HxO g COy (g) + [ I3 lg) 2t a given tenpereture
the equilibriur amount cf CO»(g) can be incrzased by
") adding a suitasle catalvst,
(B) adding an inert gas.
(C) decressing the volume of the conlainer.
(D) ‘ncreasing the amount of CO (g}
28. Which of the following statement|s) islare) correct :
(A) The pllcf1.0 x 1078 M solution of HC is &
(B) The conjugate base of 1loPO 4™ is HPO,® .
(C) Autoprotolysis constant of water increases with termperature,

(D} When a solution of a weak monaoprotic acid is titrated againgt a srrong
nase, at half-neutralisation point pH = (1/2) 2K, .

ASSERTICN-REASON TYPE QUESTIONS

Directions : The questions below (£9 to 40) consist of an assertion n
column 1 and the reason in colurnn 2. Against the specific guestion number,
write in thez appropriate space.

(A) T both assertion anc reason are correct, end reason is the corrert
explanation of the ¢~ _rtion.

(B) [ both assertion end reason are correct, but reason is not the correct
explanation of the assertion.

{C) I assertion is comrect but reason is incorrect.

(D} [f assertion is incosrect but reasor i5 correct.



Example :

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Assertion

F-F bond in Fp molecule is strong.

Answer - (D)

Benzonitrile is prepared by the
reaction of chlorcbenzene with
polzssiim cyanide.

F atom has a less negative electron

affinity than Cl alon.

Nuclide i‘g Al is less stable than
40
2nCa.

Al {OH]3 is amphoteric in nature.

The value of Van der Waals’
constant ‘o’ is larger for ammoniz
than for nitrogen.

Zn”* is diamagnelic.

Addition of Brpto 1 -butene gives
two optical isomers.

The electronic structure of Oy s
32

4

e

Licl is predominantly a covalent
compound.

HNOy is a stronger &cid than
HNO, .

Sulphate is estimated as BaSO,
and not as MgSQ0y4. '

Acetic acid does not undergo
haloform reacticn.

Reason

I atom is small in size.

Cyanide (CN 7) is a strong nucleophile.

Additicnal  electrons  are repelled
more effectively by 3p electrons in
Cl alom then by Zp eectrons n F
atom.

Nuclides having odd number of protons
and neutrons are generally unstable.

Al—CU and O—H bonds can be broken
with 2qual ease in A{OH),;.

Hudrogen boieding is  present  in
ammonia. i

The electrens are lost from 4s orbital to
2
form Zn”*.

The product contains e sy nimerric
carcorn.

Ej
VAW
@p :0" structure is not allowed

bucause octet around O cannot be
expanded.

Electronegativity difference between Li
ard Clis too small.

In HINO3 there are two ritrogen-to-
oxvgen bonds whereas in HNO4 there
is only e

lonic radive of Mg®* " is emaller than
that of Ba**.

Acstic acid has no zlpha hydrogens.
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SOLUTIONS

Reason of correciness
1. The rzactiors are

4NaCl 1+ KoCraO5 1 6HuS0, » 2C105Cly + ANaHSO,

| 2KHSO, 1 3H,0

CrO,Cly 1 4NaOH —» NayCrO4 1 2Nall  2H,0
yelow schuticn AR (B), (C}, (D}

chromyl chloride
2, Na+{x+y)NH,, —[NaNH, 117

Sovated cation

+{I" - y{NH

I

=olvated electrons

{Blae colour)

Due to formation. of solvated electron it shows blue colour and electrica.

cenductance exiibits due to both ions.

3. The reaction of CHy—CH—CH—{

- follows.

Ans. (A) & (B)

\)__OH with HBr is given as

CH3——CH—CH—{:'3---- OHi HBr > CH CHz (R ¢ N on

Br
The mechanism of this reaction is representad as follows.
CHy— RN / OH—> 2 A, L O T OH
Stea )
CArJCTULIT

Br~

tstable due to resonance)

Fast stepy 1L

— CHq—CHg—(l.TH— 7 N _oH

Br Ans. (B)

4. Anilium hyd“ochioﬂde g'ves the white prec pnates of AgCl with PgNOa 3
C- H&NHS C] """EQNO‘S _)CGH- NHJ ND_j +AgC Ans, (C) :
5. The energy of an electron on Bohr orbits of hudregen atoms is given by the

exprassion.

Corstant

Eqw=

”2



Where n takes only integral values. For the first Bohr orbit, n = 1 and it is given
that E; = -13.6 eV
13.6eV

2
A

I
of the given values of energy, only —3.4 ¢V can be obtaired by subsiiluling
n — 2 in the above expression. Ans. (A)
The magnetic moment (u) of a species is related to its numbear of unpaired
glectrons (n) in term of tollowing expressions.
u—-anfn+2) B.M,
‘B, = Bohr Magnetons)
The number of uapaired electrons in the given pairs are &3 follews -

Hence E, — -

3d
Fe?t ~ 152,252 2p®, 352 30 3¢ or (M) |4 |4} [
L v i
n=4
3d
FeSt = 1521252 2p6, 342 31:)6 3p5 or T T T T T
+ + L3 ] n=5
NO ur l\i=0: =1

T

NO or SN n=1

This giver: ccmbinations differ in the numwber o) wnpaired slectrons Her ce
these can be differentiated by the measurement on the solid state magnetic
morment of ritroprusside ion. Ans, (C)
The crystals of CsCl has bady-rentrec cubic unit cell. Hence, each ion in this
structure has coorcination number of eight.
Ir: casz of crystals of NaCl two interpenetrating face-ceritred cubic lallices are
present is these one composed entirelv of Na ¥ ions and the other of CI~
ions. Eech Na* ion islocated hall way belwee:: twa C17 ions and viceversa. A
unit cell of NaCl crystal has Cl ™ jons et the corners as well as at the face cenbres
andNa™ ionsare located in octahedral voids. On each edge of cubic unit cell,
there are lwo Cl7 fions and one Na ™ ions.

Hence a =2, - +714-)

=2 (95 pm + 181 pm) — 552 pm Ans. (A}, (C}, (D)
Sodumn nitrate on decompeosition upto 500°C to give NaNO, and cxyger.
A
Z2NaNQ5; — 2NaMNO, + 05 ©

while at higher temzerature (i.e. abova to 800°C) this NaNQ., is decomposed
into NZO, Nz and Dz .
B00=C

ZNalNOy —— Ne,O+3/20, T+ Ny T Ans, (A), (B)



10.

11.

The biue orecipitate of Fe?* ions wili potassinm Terricyanide s due to
formation of Turnbull’s blue K Fe'! [Fe! [CN)¢]
Fe?™ + K3 [Fe (CN)¢ 1> K . Fell [Fell (ON) 1+ 2K
. F’o:a_ssm.‘n Ferso Ferricvanide
The red colouration of Fe2* ons with potassium thiocyanate is due to the
formation of [Fe(CNS)[>*
Fo* + 3KCNS — [Fa(CNS)a ]+ 3K ™
Farric thiccyanate
{ied colour) Ans. (B}, (C)
04 Cr = 15", 2% om0, 35% 3p% 3d°, 45!
=[An3d®, 4st
For magnetic quantum number {m) negative value be possible.
For ssubhelli =0, hencem =0
for p-subshell] =Thencem =-1,0,+1
o Ag=152, 262 2p® 3s23p® 347, 4s% 4p© 4410 55l
Hence 23 electrons have aspeciesof one type and 24 of the aoppesite type.
Oxidation state of N in HN 3 is -1/3. Ans. (), (B), (C)
[n Cannizzara's reactions

2HCHO + NaQH ey — CH;OH + T1CCONa
new C—C bond is not formed.
I Friedzl-Craft reaction

CH;

@ s CHa 2%, (O] + HO

new C - Cbong is iomed
In Clemmenson reduction

R Zn—Ha
C=0+4H — 5 R—CH; +H0
H +rene—HOL

new C—C bond is not formed.

In Reimer Tiemann reactions
OH

OH
CHO
(O | 1 CHCl; + 3NeOH —> + 3NaCl + 2HO
)

Major)
Neww C—C bond is formed. Ans. (B), {D]



12. The structure of Py is tetrahecral which is given as follows.

- &

P

/I
/ .
/ Y

*p— e
Sl e
P
Tlence six p__ psingle bonds, four lone pairs of eiectrons end P—P—P angle of
60° are present. Ans. (A), (C), (D)
13. CCl3CHO reacts with water to give stable chloral monohydrate.
11,0
CCl;CHO - —— » Cl3CH(OH),
gy (E— H_(f
cr Cl——(li— ----------- (|3 H
Cloea H—0

rAalaral monohydrate i

{stability is due to intramelecular H-bording)
Ans., (B)
14, Ondecreasing the negative value of reducing electrode potent'a. of metals, the

reciucing character is reqularly decrease due to decreasing cation formation
tendency. (i.e. electron donating tencency)

B Y, Zz
+0.55 -3.03 -1.18V
Hence correct order ¥ > 2 > X Ans. (A)

15. Carboryl compound (acetone) forms condensation product with hydrazine,

chenyl hydrazine aniline et

CHj CHj
ofo BN e e 1y
CH?, CHJ

- Apiline

CH
>C N.NHCgF g —> C— N NHC He + Hy0
CHjs

CHy

Hence in these reaction > C = N bonds are forined in products.,
Ans. (A),(D)



CH
—

g,

16. CH3—CH — CH—CHz—

>
e

I T

Trans-isomer

CHj
C= C< Cis-iscmer

Clg —CI1 = ClIp dces not show the property of geometrical isomerism.

_H CiHs
>C — < cis-isomey
CHa
>L e af < Trans-isomar
CgHg

CHz —C —CH —CHg does not show the property of geometrical

|
CHsy
isomerism. ' Ans. (4), (0)
17. InBF;, Boronis s0° — hybrid.
B=1s2, 2yl ?11- 211
5

i_l____l

sp” —hybridisation

CH3 —CH — CH—CgHj

These three sp” - hvbrid orbitals are attached to each other trigonally with an

angle of 120° and they are overlapped with three p-orbitas of three F-atom:s
on their axes. | lence the geometry of BF; moecule is trigonal plarar.

B ‘%_H B Ans. (B)
CHy
18. Clo ~ Ans. (C]
A o ¥ :
In abzence of O I HCl
sunlight and

(Bail) halogen ~arrer



19, Those aldehydes give aldal condensation which have « hydrogen atoms.

MNaOH
2CH; — CHO —;—————# CHg —CH—CH, —CHO
Al Dil | Acatalcol
OH

{ MO, CHy—CHy — CH-—CH—CH
_C ~H_CH C _ CH—CH—CH.
CH3 —CHz CH((H 3 et 2 | 3

Propanaldehyde CHjy Ol Cllg

Benzaldehyde (C;HsCHO) does not have o-hydrogen alum

HaOH
2CD3CHO %cng _$I~;_CD2(:H0

oD Ans. (A), (B), (D)

20. Manganese (Mn) imperts hardness to steel as well as rernoves cxygen and
sulphur from steel by forming slag as MnSiO5.

FegOq + 3Mn — 3MnC + 2Fe

MnQ) + 5i0g — MnSOy >
(slan) Ans. {A), {C)
—
21. ZXA — z_zYA_fﬂ' {-emission)
B
ZX'A e IZA (3-amission)
1 i
ZXP’ —> 3”1[)’:‘ (posizron-enission)

7RTP - __;eo = Z_LDA (Electron-emission, Ans. (A), (C), (D)

22, CHN,Cl + CHeOH —=—s A L) —N=N@—0H
cii
e pHydroxyazabenzene Ans. (B)
23. Order of acidic srength
CH3O0H>CH=CH>C Hg > CyH;
Although all are neutral towards the litmus paper. Ans. (D)
24. Infirst order reaction. H ¢ is the degrec of dissociation
therefore
Bl
e sy



1 .
or ki =log, ——— =-log, (1 -«
% T o ge (2 —0)
or g M ] =

a=1-e Kt

P](-f of reciprocal concentraticn of the reactant Vs time is linear for completion
of 75%o{ reaction is first order, 2 = Tyy2 timeis required for first order reactior,
dimensions of pre-exponential factor ‘A’ are dimersions of k f.e. T~

Ans. (A). (D)

23. Tautomerism is exhibited by (A, (C), (

fs
i ‘\ CH=CH—OH _‘Q——CHJ—-LHU

1Eno! form) ‘Kato form)
O =<_\)= " Tautomerism is not possibe
—/
/—): ) )—<\
0 OH orl
e el Jen s
sx O O OH

Ans. {A), (C), (D)

26.  According tc Graham's law of diffusion fcr two gases undergoing d'ffusion et
different pressures through same hole.

Mp  Pa ! h
Ao B A [rePx \/g At constant temperatne.

g \Ma Pp o« %

Ans, (C)
27 (‘n(g] + HEO@ — CDE{;} + Hz@ﬁ

_ [CO2}[H;]
[COIH3 0]
A catalyst simply helps in attaining the equilibrium:ezrlier.
Acdition of inert gas has no effect on a reaction because in it An = 0.
This equilibrivm is not dased upon velume because in it An = 0



28.

On increasing the amount of CO, K- will be decreased but it i constant at:
gonstant temperature, so for maintaining the constant value of K, the

amount of COp increases. Ans. (D)

pH 0f1x107% Mis below to 7

HzPO; + HyO<=—==HPQ} + H30"

conjugate base of H PO3 acid

HoO -~ HoO ==0H~ + Hy0O"
K (Auto protolysis constant of water i.e. with ionic product of water.}

increases with temperature.
[salt]

For half neutralisation of a weak acid bv a weak base pH- oK, +log b
“ aci

[Salf] = [Acid] - pH = pK,
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