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o a0 MUSING

hemistry Musing was starfed from August '13 issue of Chemisiry Today. The aim of Chemistry Musing Is to sugment the
chances of bright students preparing for JEE (Main and Advanced) / NEET with sddiffonal study matarial.

In every Issue of Chemistry Today, 10 challenging problems are proposed In various toplcs of JEE (Maln and Advanced) /

NEET. The detalled solutions of theso probloms will be published In next Issue of Chemistry Today.

The readoers who have solved five or more problems may send their salutions, The names of those who send atfeast five correct

solutions will be published in the next Issue. We hope that our readers will enrich their problem solving skills through “Chemistry

Musing” and stand in beller slead while Jacing the compelitive exams.

PROBLEM
SET 81

JEE MAIN/NEET
1. X, Yand Zin the following reactions sequence are
x 2™, pecolourisation
J,c:mn,so.

Addition product
xHBry y NeOH, 5 _[0], CHCH,CHy— € —CHyCH,
0

(a) X=CH,CH,CH= CHCH,,
Y= CHJCH:CH(BI']CH(BI’]CH:CH},
Z= CHJCHzc:H,
(b) X =CH,CH= CHCH,,
Y = CH,CH(Br)CH(Br)CH,,
Z = CH;CH;CHZOH
. (C) X= CI‘I;CHch CHCH:CH;i ——
“,-" J Y CﬂscHJICHCH,CHZCHJ. i\_' - |

Br Ly N A
2= CH, CH, CH, CHCH,CH,
OH

(d) X= CH3CH2CH2C!'I = CHCHs,

Y= CH,CH,CH,CH,CH,CH,Br,

Z=Cl {]CI IzCIlzCII;O!‘I

2. A colourless mixture of two compounds ‘A’ and ‘B’

(in excess) is soluble in H,O. ‘A’ turns blue litmus
red and ‘B’ turns red litmus blue. "A’ gives white
precipitate with ‘B’ which dissolves in excess of ‘B’
forming 'C. ‘A’ when placed in moist air atmosphere
gives fumes and can form dimer. ‘A’ gives white
precipitate with NH,Cl and NH,OH which is
soluble in ‘B "A; ‘B’ and 'C respectively are
(a) AgCl, KOH and KCl
(b) AICl,, NaOH and NaAlO,
(c) PbCl,, KOH and Al(OH),
(d) MgCl,, NaH and NaAlO,

3. Select reagents and conditions from the following
list, and choose the correct option listing them in
the order to convert ethyl 3-oxobutanoate to ethyl
4-oxopentanoate,

/ ~ /

©  oemsmyTopay | a0

(1) Sodium ethoxide in ethanol

(2) Ethanol + Acid catalyst

(3) H;0"; Heat (4) CO, thenH,0"
(5) Mg in cther (6) PBry

(7) NaBH, in alcohol

(8) CHzxzm Cf.hﬂ; Zn-Cu

(9) BtCH,COOC;H;

(10) (CH;C0),0; Pyridine

(a) 1,9,3,then2 (b) 7,6,5,10,then2
(c) 3,7,6,5,10,then2  (d) 8,3,then2

4. Tor the following sequence of reactions,

HO—CH,—(CH,),—CH,—C=CH (4) 225 5

Final product <1 p BOH_ ¢ Gty |
catalyst

If/A-is-treated with excess of NaNH,, then firial -

pmdur.l will be X and if A is treated with'orily one—

Vequivalent.of NaNHq then_final prodct will be .-

Y. (Remaining reagents are reacted as indicated in

both the cases). Which of the following justify X

and Y correctly?
(a) Xand Y both are same molecules but X will be

in higher yield.

HOCH,(CH,),CH,

CH,CH
() x= &3

Se=cd

H H
CH,CH,0CH,(CH,),CH,

Y= ><

CH 3CH100H 1(CH?) 1CH2 H

(c) X= H)c:c<H

> <CH2CH3
HOCI'Iz(CHz)chz CH;G'IB

=<y

HOCH,(CH,),CH,
Y=
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5. Consider the following sequence of reactions,
p, BuOH),/A
4

>4 B0 > B(axoacid) 4, C
salt (oxoacid)

2TCs (oxoacid)

Yleoo’c

CLUG (oxpacid)
In the above sequence of reactions C and Z are
respectively
(a) H,;PO,and HsPO, (b) H3PO, and H,P,0,
(C) H3p04 ﬂ.ﬂd Hp03 (d] H3p03 and H3PO4

JEE ADVANCED

6. 1moleofanideal gas A(C,, ,,=3R)and 2 molesofan
3
idcal gas B arc (C,,,,, = ER] taken in a container

and expanded reversibly and adiabatically from
1 litre to 4 litres starting from initial temperature of
320 K. AU for the process is

(a) -240R (b) 240 R

(c) 480R (d) -960 R.

COMPREHENSION
Tollens" reagent is used for the detection of aldehyde

(oxoacid)

when a:solution of AgNO, is added to glucose with

_,N'H,‘O" thl:ﬂ glucomc acid is furmcd N

Ag +e -—;Ag;F’md-DBV -

CgH ;04 + H,0 — Gluconic acid + ZH" +2¢;
(CeH;07) E q=-005V

[Ag(NH,),]* + & —> Ag(,y+ 2NH,; F°, g = 0337V
[Given :2.303 x RT/F=-0.0591 and F/RT = 38.92 at 298 K]

7. When ammonia is added to the solution, pH is
raised to 11. Which half-cell reaction is affected by
pH and by how much?

(a) E,yq will increase by a factor of 0.65 from Eg;.
(b) E,.4 will decrease by a factor of 0.65 from Ej, ;.
(c) E,eq will increase by a factor of 0.65 from Ej,4.

(d) Eq will decrease by a factor of 0.65 from Ejg.

Ammonia Is always added in this rcaction. Which

of the following must be Incorrect?

(a) NH, combines with Ag" to form a complex

(b) [Ag(NH,),]" is a stronger oxidising agent than
Ag*.

(c) Inabsence of NH, silver salt of gluconic acid is
formed.

(d) NH; has affected the standard reduction
potential of glucose/gluconic acid electrode,

»

[10)
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9. Hydroxylamine reduces iron(III) according to the
equation,
2NH,0H + 4Fe* — N,OT + H,0 + 4Fe** + 4H*
Iron(IT) thus produced is estimated by titration with
a standard permanganate solution. The reaction s,
MnOj + 5F¢** + 8H* - Mn?* + 5F¢** + 4H,0
A 10 mL sample of hydroxylamine solution was
diluted to 1 litre. 50 mL of this diluted solution
was boiled with an excess of iron(llI) solution.
The resulting solution required 12 mL of 0.02 M
KMnO, solution for complete oxidation of iron(II).
The weight of hydroxylamine in one litre of the
original solution is ,
(H=1,N= 14,0 = 16,K = 39, Mn = 55, Fe = 56)

10. In a certain reaction, B* is getting converted to B+
in solution. The rate constant of this reaction is
measured by titrating a volume of the solution with
a reducing agent which reacts only with B™ and
B"+** In the process, it converts B™ to B® +2*
and B * 4 10 B = V¥, At ¢ = 0, the volume of the
reagent consumed is 25 mL and at f= 10 minutes,”

i tlu: volume used is 32 inL The rate constxml for the—-

Vconversion-of B* to B+ is found ‘out in_the.—
form of xX 10" min™". The value of x is
(Assuming it to be a first order reaction.)
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GEAR UPCX JEE wam 2

‘with Numerical Valus Type Questions

1. The compound used for the preparation of UFs in 8. A hydrocarbon of formula, C¢H, 4 absorbs only one

the enrichment of 33U is mulec;ﬂe ofl!l-:z upon catalytic I%'ngemtinn. Ugcu}

(@) AIF; (b) CaF, (<) HF ) CIF, glz::fl:um : :ul.ruydrowbon yields a compound o
2. 'The turbidity of a polymer solution measures Iii (I:IJ

(a) light absorbed by solution P el I

(b) light transmitted by the solution '?1;1? CH, h;‘i‘; CH,—CH,—C—H

(c) light scattered by the solution (a) cycl, dlonhmmm () ‘eydo "

(d) none of the above. hexyn

h d butan
3. 8 mol of a gas AB; are introduced into a 1.0 dm® ;C) cyclohexene . ()fq'clo .
vessel. It dissociates as, 2ABy,y — Ay + 3B, 9. Functionally active form of vitamin D is
y 3g) = “A1(g) @® (a) cholecalciferol (b) ergocalciferol

At equilibrium, 2 mol of A; is found to be present. (¢) dehydrocholesterol (d) calcitriol.
The equilibrium constant for the reaction is

2,-2 2,2 10. Milk turns sour at 40°C three times as faster as at
g:; i?mn::ﬂ"[.fl Eg; gsm:le’LL" ("°)C~ The energy of ﬂc'i“h;;l for mif:lg of milk is
? a) 4.694 2.605
4. For & P-V diagrum shown below, (c) 6.623 keal (d) nane of these.
V. WAA - "\ =/ /1. Whickiof the following malecules i5 most suitible

(a)

Which of the following options is correct? 0

(a) AB represents adiabatic process. /\/\/\/\/\/@\

(b) AB represents isothermal process. (c) CH
(c) AB represents isobaric process.

(d) AB represents isochoric process. @a

5. Chile saltpetre is the ore of

|
o N
| |

(a) Ca (b) Na (©)Mg (K 12. Two ionic solids AB and CB crystallise in the
T T
- E:f?ﬁm?t dei:'“‘l“g order of acidic characters of same lattice, If :Landf—' are 0.50 and 0.70,
¢ B” B”
1. CH=CH 1L @ 1118 A respectively then the ratio of edge length of AB and
(@) I>I0> I (b) I>1>11 CBis
(c) M>>I (dI>M>T11 (a) 068 (b) 0.78 (c) 0.88 (d) 0.98

7. Tetraethyl lead (TEL) in petrol was used as anti- 13. The hybridisation, oxidation number of central
knocking agent, which creates lead pollution. In order metal ion and shape of Wilkinson's catalyst are
to avoid lead pollution, the substituent of TEL is used (a) dsp?, +1, square planar

in unleaded-petrol The substituent is denoted as (b) sp’, +4, tetrahedral
(a) AK-33-X (b) BK-33-X (c) sp’d, +2, trigonal bipyramidal
(c) CK-33-X (d) DK-33-X (d) d’sp’, 16, octahedral

@ © ociemsTRYTODAY | APRL20



14. If xp, xp and xy are mole fraction, pressure
fraction and volume fraction respectively of a
gaseous mixture, then which of the following
relations is correct?

1 1 1 1
@ =X ) - =xp=—-
Moxp xy Mo %y

15. What is the valae of effective nuclear charge for 45
electron of zinc atom?
(a) 2365 (b) 21.15 (c) 435 (d) 8.85

16. Mercury sticks to the surface of the glass when it
comes in contact with
(a) HgO (b) HNO; (c) O (d) grease.

17.In the following reactions sequence, X is

Bromination , .. NaNO,/HO Boilin
X >Y > Z CHOH
Sym -tribromobenzene
(a) benzoic acid (b) salicylic acid
(c) phenol (d) aniline,

18. Roasted gold ore + CN™ + H,0 -2 [X] + OH"
[X]+Zn —> [Y]+ Au
[X]and [Y] respectively are

/| /@ X= [Au(CN)I Y= AN
C M) X = [Au(CN) P Y= lZn(CN)d >
(c) X= [Au(CN),]' '. Y = lZn(CN),]
(d) X = [Au(CN),* ; Y= [Zn(CN)s]"‘

19. In the following reactions sequence, T'is

GIYCEID] HA Iol Ly HCNs. R KCNate) >S
lhOﬂq.r

(=) citric acid (b) ascorbic acid

(c) tartaric acid (d) saccharic acid.

20. An ester (A) with molecular formula, CgH,;,0, was
treated with excess of CH;MgBr and the compound
so formed was treated with conc, H;S0, to form
olefin (B). Ozonolysis of (B) gave ketone with
formula, CgHgO which shows positive iodoform
test. The structure of (A) is
(a) CHsCOOCG,H;  (b) CH;0CH,COCGH;
() CH;CO—CgH—COCH;

(d) C¢HsCOOC Hs

NUMERICAL VALUE TYPE

21. Equal weights of ethane and hydrogen are mixed in
an cmpty vessel at 25°C, The fraction of the total

pressure exerted by hydrogen is .

22, 19 g fused SnCl, was electrolysed using inert
electrodes. 0.119 g Sn was deposited at cathode.
If nothing was given out during electrolysis, the
ratio of mass of SnCl, and SnCl, in fused state after
electrolysis is

23. The freezing point of 0.02 mole fraction of acetic
acid in benzene Is 2774 K. Acetic acld exists as a
dimer. Freezing point of benzene is 278.4 K and
heat of fusion of benzene is 10.042 k] mol™. The
equilibrium constant for dimerisation is

24. A stationary He™ jon emitted a photon
corresponding to the first line of the Lyman series.
That photon liberated a photoelectran from a
stationary H-atom in ground state. The velocity of
photoelectron is x x 10% cm sec™! then the value of x
is

(Ry = 109678 cm™)

25. The H—O—H bond angle in the water molecule
is 105°, the H—O bond distance being 0.94 A. The
dipole moment for the molecule is 1.85 D. The
charge on the axygen atom is x X 1071% esu-cm then
thevaluecofxis

#########

»1. (d):CIF5- !s uscd for, prepmﬁon of UFG in-the”

Eﬂndlmﬂ'll 0[ 92 U _" ,' \ I 4 e,
U&} + 3ClF3m — UT"@ + 3(3[‘7@ LV S P

2. (9 =
3. (c) 124By = Ay + 3By
Iniiils ) 8 ’[‘) gw 0

8—-2x x 3x
At L e ==
. 1 1 1

Since, volume =1dm* =1L

Ateq. [Azl=2mol =x

& [ABj)=8-2x2=4M

[A;] =2 M

Bl =3x2=6M
_[BP14)) _6x6x6x2 _

[AB;]Z 4x4

4. (d):In AB process, volume does not change hence,

it is isochoric process.

5. (b) 6. (b)

7. (a):AK-33-X; its chemical name is

cyclopentadienylmanganese tricarbonyl.

8. (¢ 9. (d)

10. (a) : T} = 0°C = 273K ; Rate constant = k,

T, = 40°C = 40 + 273 = 313 K, k, = 3k,

ol 2
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kb B (1 1
E'zmk[?-'T
3z, E (1 1
k{“imnz('z?i_'ali)
273%313
40

= log

X2.303%x2xlog 3
= 4694 cal = 4.694 kcal
11. (c)

=
a

T T
12. () : A~ = 0,50 and €= =070
rB_ r.ﬂ-
r4+r.

A B _14+05=15

i's
r.,+r
. C* B 1902

=

r++r_ .5
“—'—’—:1’—=u.sa

- T+ +rp-
Also, a,p = 2(rA+ +rB_) and acg =2{rc,.. +rB_)
. Eé!._:ﬁ;u_sg
13. (a)

14. (c) = : Xyp =ﬂ; n, = Moles of one gas,
nr

Ap= Total no ofmolmofmlxmnfguu [

f

/ | _i =Pressurc of bnegas_| -
' P_pr Br = Tatal pressure of mixtire of gases
A\ V] = Volume of one gas;
*y = Vy ' |Vr =Total volume of mixture of gases
According to gas equation,
PIVI = HIRT .._(i)
and, PTVT = (1)
From eqns. (i) and (ii), we gel
A% i i iv
m = RT ...( ) nr RT ---( )
Divide eqn. (iil) by eqn. (iv),
m__ _RVXRT R Vi __
o MERTXRVE BV Y
W XM= Xp X Xy

15. (c) : For Zn (Z = 30): 1s? 25 2p° 3s* 3p° 34" 44

For 4s electron :

1 electron shields from the same group,

18 electrons shield from the penultimate shell,

10 electrons shield from the inner shells.

Different contributions are calculated by using Slater's
rule as follows :

1x035+ 18 x0.85+ 10 x 1.0 = 25.65

Effective nuclear charge = Z - 0 = 30 - 25.65 = 4.35

14
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/ CHzDH

/

17, (d)
NH2 N'Hz
Br Br
Bromination NaNO,/Hd
x) Br |
Anilire (9]
2,4,6-Tribromoaniline
N3Cl'
Yo Y
Syﬂ-’ﬁlh'romobtmc Mﬁ-’ﬁﬂ:mnobm
diazonium chloride
18. (2) : 2Au + 4CN™ + H,0 + 01 — 2[Au(CN),]™ +
X)
20H"

2[Au(CN),]™ + Zn = [Zn(CN),]*" + 2Au
(Y)

19. (a):
CH,OH cH,Q CHQl
cnonﬂwlzuon—‘ﬂ)c_o—; -

| ¥ CH:G Al

N @/ el S

O ey | CHC=N T
Ho—é—cw KN, Ho- C—CN nonr,
cnzc CH,C=N

' caycoon
HD—{‘.‘-—CDDH
CH,COOH
C&trlﬂdd
20. (a):

©)rouen 32 @?fcm—

A(GH,0) CH,




21. (0.94) : Suppose x g of each gas is present.

Number of moles of Hy = x/2

Number of moles of C;Hg = x/30

Mole fraction of H, = 15/16

Mole fraction of C,Hg = 1/16

Pressure exerted is directly proportional to mole fraction.

~. Fraction of total pressure exerted by H, = 15/16
= 0.94

22, (71.34) :

The redox changes during electrolysis of SnCl,; are,
Anode : 2CI"—— Cl; + 2¢~

Cathode : Sn* + 26" — Sn

Also, Cl, formed at anode reacts with SnCl, to give
SnCl,.

SnClz + Clz —> SJICI‘

Now, eq. of SnCl, lost during electrolysis = Eq. of Cl,
formed during electrolysis = Eq. of Sn formed during

0119
dlectrolysis=
Y= 119/2

. Eq. of SnCl, formed = 2 x 107
Total loss in eq. of SnCl, during complete course
= Eq. of SnCl, lost during electrolysis + Eq. of SnCl,
lost during reaction with Cl;
=2x107+2x107 =4 x 107

N

=2x10"2

_ r E 19
Tniti .of SnCl,=
/Tnitis) eq. o SnCly= 1oy =22 )
/' Eq.6f5nCl;leftin solution ~— .~ !
=2x10"1-4x107=0.196
Mass of SnCl, left 0,196 % (190/2)
Mass of SnCl, formed 0.002 % (261/2)
MRT}
1000AH,, (cal/ g)
_ 78x 8314 x(278.4)
1000 X 10.042 x 10°

= 5.0 K molality™
Also, AT =2784 -2774= 1.0
For acetic acid In benzene,
2CH,COOH == (CH,COOH),
Before association : C 0

Afier association : (1-a) (Ca)l2
Ca/2

s Kom———— (i)
© -y
where, « is degree of assoclation.
Also, AT = Ky x molality x [1 - (cz/2)] «a(i)
[ Total particles at equillbrium =1-a+ % =1= %]

n
n+N

\ - f
\ /

=71.34

23. (3.39) : For benzene, K f=

Given, mole fraction of acetic acid = 0.02 =

/

N

n+N
_ wXx1000

mxw
=0.262m

». Mole fraction of benzene = 0.98 =

Now, molality of acetic acid in benzene

wXxX1000 nx1000 _ 0.02x1000
W oy NXM  098x78

m

~. From eqn. (ii),
1=5%0.262x (1 -a/2)
s =048
From eqn. (i), (Assuming, molarity = molality), we get

= O.ZG:XUAB = 339

2x%(0.262)° x (L—0.4B)
24, (3.09) : Photon energy liberated from He* = he/A
In first line of Lyman series, E = heRy; x 72 1 1
12 22
= 6.626 x 1077 x 3.0 x 10'" x 109678 x 2% x[3/4]
=6.54 x 1071 erg
This energy is used in liberating electron from H-atom
from ground state and therefore,
6.54 x 10" = E, of H + K.E. of clectron given out
» KE =654x10"" -E, of H
=654 x 107" - 13.6 x 1.602 x 10712
; =m654x 10" - 2.178 x 100

[ j=a3e2x10Meg [ /N [/

.-.”G-)mu’-=4.362x1‘0"“'~- VN

~11
o Pa 4362%x1077" X2

9.108 x 10728
& u=23.09x10° an sec”

25. (3.23) : Given bond angle in water molecule is
105°.

1

0
H AUS‘\H

H,0) = 'Ju?)ﬂ + Py + 217 cos(105°)

Since, H,0 has two vectors of O—H bond acting at
105°. Let dipole moment of O—H bond be 'a".

& 1.85= Jm’(l +¢05105°)

or a,i.e., Moy = 1.52 debye = 1,52 x 10”"® esu cm

Now, Ho—K = dxd

5 152x107 =5 x094x%107°

s 8=1617x 10" esn

Since, O acquires 28 charge i.e, one & charge from

each bond and thus, charge on O-atom

=25=2x 1.617 x 10719 =3.23 x 107" esu-cm.
oo

®
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JEE Main

NUMERICAL VALUE TYPE QUESTIONS

1. A plant virus is found to consist of uniform
cylindrical particles of 150 A in diameter and
5000 A long. The specific volume of the virus is
0.75 cm’/g. If the virus is consldcrcd tobca singlc
partidcanditsmolarmmisxx 10’g mol ™" then
the value of x is

2. A solutlon containing 4.5 mmol and 15 mmol of
Cr,_o; and Cr**respectively and shows a pH of
2.0. The potential of half reactionis __

(Standard potential of the reaction is 1.33 V.)

3. 0.4 gof an organic compound was Kjeldahlised and
ammonia evolved was absorbed into 50 mL of N/2
H,S80;. The residual acid solution was diluted with
water to make the volume 150 mL. 20 mL of this

.. solution required 31 mL of N/20 NaOH solution for -,
/ cumplcte nentralisation. 'Ihc pcrccnta.ge of nitrogen /
' /

/in thc cum'mund is___

4. 'The standard cnlha.'lpy of lhe dccamposition of
N;04 to NO; is 58,04 k] and standard entropy of
this reaction is 176.7 J/K. Therefore, the standard
free energy change (in kJ) for this reaction at 25°C
is .

5. A compound with molecular formula, C4H,,03
is converted by the action of acetyl chloride to
a compound with molar mass 190. The original
compound consists of —OH groups
6. The conductivity of a saturated solution of CaF, is
3.86% 10"55:::1"' and that of water used for solution
is 0.5 x 107° at 291 K. If ionic conductances
of Ca?* a.nd F at infinite dilution are 51.0 and
470 S cm® eq” tl:u:n the solubility of CaP; in
solution is x x 1072g L™, The value of x is

7. n-Butane is produced by monobromination of
cthanc followed by the Wurtz reaction if the
bromination takes place with 90% yield and the
Wurlz reaction with 85% yleld. Then volume (in
litres) of ethane at NTP required to produce 55 g of
n-butane is

@
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8. Iron sulphide is heated in air to form A, an oxide of
sulphur, A is dissolved in water to give an acid. The
basicity of this acid is

9. The gascous reaction, A —> 2B(y) + Cp is
found to be first order. If the reaction is started with
pa =90 mm Hg, the total pressure after 10 minutes
lsfnundtnbel&ﬂmmHg.'Ihzrutewnslanluﬂhe
reaction is x x 107> s, The value of x is

10. A  metal complex having oomposlt{an

[Cr(NH3)4Cl;Br] has been isolated in two forms
(A) and (B). The form (A) reacts with AgNO; to
give a white precipitate which is readily soluble in
dilute aqueous ammonia, whereas (B) gives a pale
yellow precipitate which is soluble in concentrated
ammonia. Magnetic moments (spin- onlywiuc) of..
. both tlic complexes will be  /\

Wil ——- SULuns i \
1. (7.1):Radius of the cylindrical particle, "
150107

rui em=75x%10"%cm

2
Length, 1= 5000 % 1078 cm
Volume of particle, V = /!

=3.14%(7.5%x107)*x50x 10~ =8.83x 10 cm®
Mass of one cylindrical particle,

v _883x1077 cm®

d  075cm’/g
Molar mass of the particle, M = m X N (since, virus is
considered to be a single particle.)
=(1.18 x 107'6g) (6.023 x 10%) = 7.1 X 107 g mol ™
2. (1.067) :Cell reaction may be written as :
Cr0} +14H"+ 66" —2Cr* +7H,0; n=6
Now, applying Nernst equation,

0.0591 log [cr'p

n U [Chof |HM
[Cz’*] =15mmol =15x 10> M
[Cr,0 ]=4.5mmol =4.5x 10> M
pH = - log [H*] = 2; Thus, [H*] = 1072

=1.18x10"%g

E=E°-




—3\2
E=133_ 20591 of — (5x1077)°
6 (4.5%1072) (10721
E=133- @hg (5x10%%)=1.067V
3. (46.81):Let the volume of N/2 H,SOy left unused
by ammonia = V mL
V mL of this solution was diluted with water upto 150 mL.
20 mL of dilute solution is ising 31 mL of N/20 NaOH.
Normality of diluted solution can be calculated as,
NVy =N, Vs

N 1 31

x20=—X31; 5 Ny= —X3Ix—=—XN
or Nyx20=29 M=% 20 400

Normality of 150 mL of acid solution = 1N

V mL of N/2 H,50, can be calculated as, *°°

N\Vi=N;Vior ng'a 31xNX150

_ 31X150x2

|4 =23.25 mL

Thus, volume of N/2 H,SO, left = 2325 mL

Thus, volume of acid used to neutralised NHj
= 50 = 23.25 = 26.75 mL of N/2 normality

This will be volume of NH; liberated with normality N/2.
% N = 14XV XN, _ 1.4%26.75%1 —46.81%

w 0. .
4.(5.39): Standard entlialpy of decomposition.(AH)
/=58.04k]/ | / f o

and temperature (T) =25°C =298 K -
Change in free energy (AG) = AH - TAS
=58.04 — 298 X (176.7 x 10~%) = 58.04 - 52,65 = 5,39 k]
5. (2) : In acetylation, replacement of -H of -OH
occurs by CH3CO— group.

—OH + cl—c]>—c:H,-—; —OCOCH, + HCl

i.e., H-atom of mass 1 u is lost and an acetyl group of

mass 43 uis added. Net gain, 43 - 1 = 42 for every acetyl

group introduced.

Mass difference of final to original = 190 - 106 = 84

Therefore, number of -OH proups in the original

compound = 84/42 = 2

6. (1.99) :Kcyp, + water = 3.86 x 107

Kyrater = 0.15 % 107

KCap, =3.86X 10 -0.15x 10° =371 x 10 S em™
"car= A'cad + 20 =510+ 2(47.0) = 145 S cm? mol ™!

Solubility of CaF,

_ xx1000 3.71x107 x1000

TN 145

(Mol. wt. of CaF, = 78)

mol L}

/ Total pressure = ps — p + 2p +.p = 180 mim Hg

] \ / —_— \ - ! / Wy } 1 V £ . A M
/ Sténdard ciopy (45) = 176.7 J/K = 176710 3 g7/ PAZ DTO NG Then A% 2p=N80 1/

3.71%107° x 1000 4 P
= VT X78gL " =199x10"" gL

7. (55.5): Csz"’sz —>C1H.53r + HBr
g 109g
2C,HsBr + 2Na— C4H;, +2NaBr
2x109g S8g 2%109
55 g butane will be produced from =L-—-x558
ethyl bromide. 58
As the yield s 85% , the actual ethyl bramide required
_2X109 . 100 —2132¢
243.2 g of ethyl bromide will be produced from
=13—0x243.2 = 66.93g ethane
As the yield is 90%, the actual ethane required

=100, 6693=7437 g
90

74.37
Volume of the ethane at NTP = Yan =555L

B. (2): 4ReSy+110;—> 2Rey0; +850,

(4)
501 + H;O i HzSO; S 2H+ + 803 -

(4) (Acid)

Hence, basicity of acid, H,S0; is two.

9. (1.15): Ag — 2B + Cip)

Initial pressure : Pa 0 0

 Final pressure PA-P 2 P

o~
r
'
§

-

180
p=

=45mm Hg
k=222 1op P4 230310, %0 ) 15k 107057
t Cpy—p 10x60 ° 45

10. (3.87):Since (A) when treated with AgNO; forms
2 white ppt (of AgCl) which is readily soluble in dil
NHj(z5) 50, (A) has atleast one CI” jon (ionisable chlorine
atom). Moreover, since the coordination number of
chromium is 6 so, the formula of the compound (A) is
[Cr(NH;)4BrCI]CL
Since, compound (B) when treated with AgNO; forms
a pale yellow ppt (of AgBr) soluble in concentrated
NH3[,,!) 50, (B) hasa Br™ (ionisable bromine atom) in the
ionisation sphere. So, the formula of compound (B) is
[Cr{NH3),CL]Br. Crin both A and Bls in +3 state i.e, Cr**,

3d 4s 4p

Cet (1T T sl o pecionfin
® hybridisation

In both cases d’sp® l:ybrid;:%on occurs.
Spin magnetic moment of A or B:
In both cases n = 3 (n = number of unpaired electrons)

- Spin magnetic moment = Jyn{n+2)

= J3(3+2) =V3x5=V15 0r 3.87BM.
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. Which of the following ions does not exist?

(a) [SICl)2- (b) [GeFgl-

(c) [CClg)* (d) [SnClg]*

In which of the following reactions there is no
change in oxidation number?

(a) SO, + 2H,S — 2H,0 + 3§

(b) 2Na + O, = Na,0,

(c) Na,0 + H,50, — Na,SO, + H,0

(d) 4KClO, — 3KCIO, + KCl

A compound has a haemoglobin-like structure.
It has one Fe atom. It contains 4.6% of Fe. The
approximate molecular mass of the compound is
(a) 1100 gmol™ _ (b) 12174 g mol™

© 14288 gmol™”™  (d) 1612.5 g mol™' —

' / ——— J | o~ f 4
/Two elements whose electronegativities aré 1.2 and/

3.0, the bond formed between them would be

(a) ionic (b) covalent

(c) coordinate (d) metallic.
White lung cancer is caused

(a) paper (b) asbestos

(c) silica (d) none of these.

Periodic oxidation of 1,2-cyclopentanediol is

O
@ CE ® Qz;l

o o
i i
(©) <1 (d) CHCH,CH,CH,CH
o
Teflon, styron and neoprene are all

(a) co-polymers
(b) condensation polymers
(c) homopolymers (d) monomers.

The e.m.f. of the cell,

Zn | Zn?*(0.01 M) || Fe**(0.001 M) | Fe

at 298 K is 0.2905 V. The value of the equilibrium
constant for the cell reaction is
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9. For a particular reversible reaction at temperature
T, AH and AS were found to be both positive, Il
T, is the temperature at equilibrium, the reaction
would be spontaneous when
(@ T=T, ) T,>T (c) T>T, (d) T,=5T

10. The degeneracy of hydrogen atom that has energy
R
equal to -—S—"‘:- (where, R, is Rydberg constant) is

@I ®me 9] ST

1L J\n_]jdgg[ga;_at pressure P, in a vessel. .‘Iftilc'!m_asscs B
of all the molecules are halved and their rms speeds
doubled, the resulting pressure P will be
@) 4P, ()2P, ()P, (d) Py2

12. Among CaH,, NH,, NaH and B,H; which are
covalent hydrides?
(a) NHyand B,H, (b) NaH and CaH,
(c) NaHandNH,  (d) CaH,and B,H,

-

OCOCH,
13. The compound COOH 4 yi5ed as a/an
(a) antiseptic (b) antibiotic
(c) analgesic (d) pesticide.
14. Haworth's projection of a-D-glucose is
§CH,0H 5CIL,OH
H H /¥ OH
@ H H. ® KB :
OH H OH H
HO\}y OH HO\x» J/ H
H OH H OH

(c) both of these (d) none of these.



15. Two nodal planes are present in
@ m2p, () o2p, () m2p, (d) m2p,

16. Anti-Markovnikov's addition of HBr is not observed
in

(a) propene (b) 1-butene

(c) but-2-ene (d) pent-2-ene.
17. KPIK‘ for the reaction,

CO +1/20, = CO, is

(a) VRT (b) —JIZ{E

()1 {d) none of these.

18. Which of the following xenon compounds has the
same number of lone pairs as in I3 ?
(a) XeO, (b) XeF, (c) XeF, (d) XeO,

19. For a second order reaction in which both the
reactants have equal initial concentration, the time
taken for 20% completion of reaction is 500 seconds.
What will be the time taken for 60% completion of
the reaction?

(a) 500 sec (b) 1000 sec
(<) 3000 sec (d) 1500 sec

20. Arrange () Ce*, (II) La®* (IIT) Pm>* and (IV) Yb**
in increasing order of their ionic: radii.
_(a) IV<III<I<II (b) I<IV<III<I}
/() IV<III<I[<I

21. The correct order of the pa.dung ctficiency in
different types of unit cells is
() fec < bee < simple cubic
(b) fee > bee > simple cubic
() fec < bee > simple cubic
(d) bee < fec > simple cubic.

22. Which of the following is least basic?

(a) o,n—@—m-;, ®) cu,o—@—mq,
() Csl-l's—@—NH, (d) mc:n,c—(@)—m:z

23. A 0.001 molal solution of Pt(NH,),Cl, in water has
a freezing point depression of 0.0054 °C. If K; for
water is 1.80 °C m™?, the correct formulation for the
above molecule is
(2) [Pt(NH,),CL]Cl (b) [P1(NH,),CL]Cl,

() Ipt(NH;hCl]C]} (d) [R(NH,)“CJ‘]
24. Anhydrous mixture of KF and HF contains which

type of lons?
(a) K", H', F (b) (KF)* (HF)"
(c) KH F" (d) X', HF;

(@M<l < 1<IV | ,f"

25. Gold numbers of protective colloids A, B, C and
D are 0.50, 001, 0.10 and 0.005 respectively. The
correct order of their protective powers is
(a) D<A<C<B (b) C<B<D<A
() A<C<B<D (d) B<D<A<C

26. For the following conversion, X will be

OH OCH,

H,C—C—CH,
C:H3

7N
H,C— clz-—CH,

CH,
(a) CH;0H, H,S0,
(b) CH,OH, CH,O Na*
(c) H,O/H,S0, followed by CH,OH
(d) CH,MgBr /ether followed by H,0*

27. 'The major role of fluorspar (CaF,) which is added
in small quantity in the electrolytic reduction of
alumina dissolved in fused cryolite (Na,AlF,) is
1. asa catalyst
2. to make the fused mixture very conducting
3. tolower the fusion temperature
4. to decrease the rate of oxidation of carbon at

the anode.
(@23 @®L2 () 234 (d3.4

28. The final product D in the given sequence of reactions is

( @ !A IN'!I&,B Al:.l{l:lli/c_
/A ’—-—»’;‘,’f D_.-

(l.) bcnzr.nc (b) tmﬁn
(c) decalin (d) naphthalene.

29. In the given conformation is rotated about
C,—C, bond anticlockwise by an angle of 120°,
then the conformation obtained is .
(a) fully eclipsed conformation c,
(b) partially eclipsed conformation
(¢) gauche conformation H H
(d) staggered conformation.

..............................................................................
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30. The correct name of (CO)_._Fe\ /Fﬂ{co)s is
(a) ui-}l-mbonylbi:(tricarbonyl)imn(o)
(b) hexacarbonyl iron(IINtricarbonylferrate(0)
(¢} tricarbonyl iron(0) tricarbonyliron(0) tricarborryl
(d) nonacarbonyl iron.

31. The ionic radii of N°-, 0%, F-, Na* follow the order
(a) N*> 0% >F >Nat
(b)N*>Na*>0*>F
() Na*>0*>N*>F
(d) O* > F >Na*>N*

32. 5 g sample of bleaching powder is treated with
excess acetic acid and KI solution. The liberated
I, required 50 mL of N/10 hypo. The per cent of
available chlorine in the sample is
(a) 355 (b) 7.0 (c) 355

CHO +(X)
¢hlt

(d) 282
33. MeO

CH=CHCOOH

The compound X is
(a) CH,COOH
(9 (CH;CO)zO

(b) BrCH,COOH
(d) OHC—COOH

34. On passing I ampere of currcnt for-time~t sec /"
1 litee of 2-M- CuSO, solution. (alomlc;-"
wnight of Cut =.63.5), the' a.mounl m.of Cu (in g)

4

through

deposited on cathode will be
It It
@) m={e35x96500 P ™=B125%96500)
196500 31.75xIxt
© m=Gizsxn @ ™= gs00
35. Which of the following structures permits cis-trans
isomerism?
(a) X,C=CY, (b) XYC=CZ,
(c) X,C=CXY (d) XYC=Cxz

36. For the change, Cyyympng = Cpnphiee s AH = -1.89KJ,
if 6 g of diamond and 6 g of graphite are scparately
burnt to yield CO,, the heat liberated in first case is
(a) less than in the second case by 1.89 kJ
(b) less than in the second case by 11.34 k]

(c) less than in the second case by 14.34 k]
(d) more than in the second case by 0.945 k].

37. 0.85% aqueous solution of NaNO, is apparently
90% dissociated at 27°C. The osmotic pressure will
be (R = 0.082 atm K™ mol!)

(a) 2210 atm (b) 4.674 atm
(c) 3.049 atm (d) 5.012 atm.

20
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38.In the accompanied
diagram, Ep, Ep and Ey T b
represent the energy of A g 4
the reactants, products ’l;c E
and activated complex * 7

39.

40,

41.

respectively. Which of the ‘
following is the activation energy for the backward
reaction?

(a) A (b) B {y C (d) D

Which of the following organometallic compounds
is - and m-bonded?

(a) [Fe(n*-CiHy))l () [PICL(W*-CyHY)

() [Co(CO)NH,I**  (d) AN(CHy),

A cylinder contains nitrogen gas and a small
amount of liquid water at a temperature 25°C. (The
vapour pressure of water is 23.8 mm Hg). The total
pressure is 600 mm Hg. A piston is pushed inio the
cylinder until the volume is halved. What is the
final total pressure?

(a) 1176.2 atm (b) 1.55 atm

(c) 1152.4 atm (d) 1.98 atm

Which of the following ions has correct decreasing
order X - O bond length? (whmxu the cenu-al
atom.) - — " £ -

“.. (ﬂ) CI.Oq 504 ’PO}' sio‘- IIJ';lr ‘.l. :‘. rl‘. —

\J/ . - - / v\
(b)'si0f=-PO}", sof , QIO N’

(c) sio}, PO, ClOy, 507"
(d) siof, sof, PO}, ClO;

42, Which of the following derivatives of phenol is most

43'

likely to give effervescence with dilute solution of
sodium bicarbonate ?

OH H
© ® >
NO; NO,
OH OH
NO;
(© @ @’
NO;

The correct sequence of decreasing number of
7i-bonds in the structures of H,80,, H,80, and
H,S,0, is

(a) H,504>H,S0, > H,S,0,

(b) H,S0, > H,5,0, > H,S0,

(¢) H,5,0,> H,S0,>H,S0,

(d) H,5,0,> H,S0, > H,S0,



44. The number of radial nodes and angular nodes for
d-orbital can be represented as
(a) (n - 2) radial nodes + 1 angular node
= (n - 1) total nodes
(b) (n - 1) radial nodes + 1 angular node
= (n - 1) total nodes
(c) (n-3) radial nodes + 2 angular nodes
= (n-I-1) total nodes
(d) (n - 3) radial nodes + 2 angular nodes
= (n - 1) total nodes.
45, The solubility order for alkali metals fluoride in
water is
(a) LiF < RbF <KF < NaF
(b) RbF < KF < NaF < LiF
(c) LiF > NaF > KF > RbF
(d) LiF < NaF <KF < RbF

1. (c) : Carbon cannot expand its valency beyond 4
due to unavailability of d-orbitals.

+1 =2 41462 H 46-2 412
2. (c) : Na,0 + H,80,— N1,50,+ H,0
3. (b): 1g-atom of Fe (56 g Fe) is present in 1 mole of
the compound.

As 4.6 g of Feis presentin-100 g of the oompound.

/ SGgOfFewﬂlbepmsentm EEXSGE [

e —=1217.4 gnflhecnmpoun&
4, (l.) l-.lectmnrgalivitydi.ﬂ'ermcce 30-12=1.8.
If the electronegativity difference is more than 1.7, then
bond will have ionic character. If the electronegativity
difference is between 0.4 to 1.7, then bond will have
polar covalent character and if the electronegativity
difference is less than 0.4. Then bond will have
non-polar covalent character.

5. (b)
HO
6. (d):
HO
7. (c) : Teflon  (polytetrafluoroethylene), styron
(polystyrene) and neoprene (polychloroprene) all are
homopolymers.
8. (b):Zn+Fe** —> Fe+Zn?"

o)
mo, |l I
—> HCCH,CH,CH,CH

. 0.0591, [z:a”]
Ecan =Ean - 7
n [Fe |
Given, E 4 = 0.2905
00591, 0.01

0.2905=E" , — 20321,
=Fell 5 %8 po1

or, E_;=0.2905 + 0.0295 logl0

=02905+00295=032V (. logl0=1)
Eg= @1 K, (v Eg=0atequilibrium)
or 032_9075911 Ky q-_-lo”-‘m-'m’

9. (c) : AG=AH-TAS. At equilibrium, AG = 0. Also,
AG should be negative for a spontaneous reaction. So,
T > T, in order to make AG negative, because both AH
and AS are positive.

10. (c) : Energyin H atom %‘;"’L

But, Given that, E= Ry

s m=9 = n=3
As here, n = 3 thus, there are three orbitals,

n=3
3s 3p d
One orbital Thruembluls Five orbitals
I=0,m=0 J=1,m=-1,0,+1 [=2,m==2,
-1,0,+1,+2

Degeneracy=1+3+5=9

_.'ll (l)) T ’BRT ’3PV ; —

SRV 3p1 ¥ i
J- © | 2w =3V
ar— =0 [ A= @ _

On dividing eqn. (i) by (ii),
1_[5
2 y2r

12. (a) : N and B belong to p-block and they form

hydride by sharing of electrons i.e., by forming covalent

bond. So, they form covalent hydrides.

13. (c) : The given compound is acetylsalicylic acid, i.e.

aspirin which is used as an analgesic.

14. (a)

15. (a) : ©*2p,_ has two nodal planes perpendicular to
each other.

or 2P=4P, = P=2P,

Hun‘lllly 'Iilt lll'ln GI.ISS lll ANSWER I(EV

. d 2. (d 3. () 4 (d 5 (o
6. (d 7. (@ 8 () 9 () 10.(c)
11. (b) 12 (a) 13.(a) 14. (a) 15.(c)
16. (b) 17.(d) 18.(a) 19.(c) 20.(cd)
21. (a,c,d) 22. (bcd) 23. (ac) 24. (3) 25.(6)
26.(3) 27.(a) 28.(c) 29.(a) 30.(d)
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16. (c) : Anti-Markovnikov’s addtion of HBr is
observed only with unsymmetrical alkenes, ie,
propene, 1-butene and pent-2-ene. Since 2-butene is
symmetrical, therefore, anti-Markovnikov’s addtion of
HBr is not observed in this case.

1

an=1-[143|=—2
2 2

Since K, =K, (RT)*
- K K‘(Rn-lﬂ
K K 1 1
2 _(RTYV?, _E=___,..- =
A (RO~ VRT
o] T
18. () : | =1 3 ng/—’:')
3 lone pairs 3 lone pairy
19. (c) : For a second order reaction, k=£x x
20 t ala—x)
Since x=——=02, a=1,t=500s
100
1x02 1 ' @
5un><1(1-n 2) _500x4 ~—-.‘f
_;"thnx 60% =>'60/100=06 / |\ 7 |/
then, k= 06~/ e ~...(ii)

PIT) 5)
Substnutlng the value of k from eq. (i) to eq. (ii)
L 108 o $=3000 seconds

500 x4 ¢ 0 4
20. (a) : Ionic radii decrease across lanthanide series
due to lanthanide contraction. As all ions are in+3 O.S.,
ionic radii will follow the trend of atomic radii.
&~ La**>Ce > Pm™ > Yb**
21. (b) : Packing efficiency,
for sc unit cell = 52.4%
for bec unit cell = 68%
for foc unit cell = 74%
'Thus, the order of packing efficiency is

fee> bee > simple cubic.
22. (a) : NO, is the most powerful electron withdrawing
group and hence p-nitroaniline is the weakest base.

23, (b): AT, = 2Ty
] H = by = 1=
00054 _

1.80%0.001

22
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It means 3 jons are produced on dissociation hence,
formula must be [Pt(NH,),CL]Cl,.
24. (d) :KF + HF — HF,” +K*
HF; lon is formed due to hydrogen bonding.
25. (c) : For a protective colloid, lesser the value of
gold number, better is the protective power. Thus, the
correct order of protective powerisA < C < B < D,
26. (a) :
OH OCH,
cn,m{

/ \ J: é
(:HS 3

27. (a) : Fluorspar (CaF,) is added in small quantity in
the electrolytic reduction of alumina dissolved in fused
cryolite (Na,AlF,) to make the fused mixture more
conducting as alumina is a bad conductor of electricity
and to lower the m.pt. of fused mixture as alumina has

very high m.pt.
E:O -2.Hﬂr

28. (d):
(” O
+
>
u:.mu
—-umr _;yz
!dﬂlin [ _r mp.hl]ukm“‘
[ — .' S— H p
=H!§H 110" Ht‘ i “H
H H H,C ] H
_CH,

Gauche eanformation

Dld:-Al:ln'
reactlon

29. (c)

30. (a)

31. (a) : Jonic radii of isoelectronic species decrease
with increase in nuclear chacge, Thus, the order is

N*>0*>F>Nat
32. (a) : meg. of bleaching powder = meq. of Cl,
= mcq. of hypo
= a, =0.1775g

X100 = 3.55%

Per cent Cl, = 0.1:75

33. (c) : X is acetic anhydride. This is an example of
Perkin’s reaction.

34. (d) : According to Faraday’s law of clectrolysis,
melt or m=ZIt

where I = current, ¢ = time and



f

7= Equivalent weight of substance

96500
63.5
Eq.wt.of Cu= > (-~ Cu** +2¢"— Cu)
b B
2x96500

N 63.5xIxt 3L75xIxt

ow, m= =

2X96500 96500

35. (d) : The conditions for geometrical isomerism in
alkene is the two atoms or groups which are attached to
the particular carbon atom must be different.

36. (d): C, = Cg; =-1.89 k] (i)
Cp +0,—= CO,; AH=-q,k] (i)
Co+0,— CO;;  AH=-g,k] (i)
By egs, [(ii) - (iiD)], we get
Cp = Cq AH=-q,+q,

-q) +q;,=-1.89

or g,-¢q,=-189for12gCp_, ¢
Thus, for6gCp_, ¢

189
37. (b) Molecula.rwelghlofNaNDa BngoI
_/Wx1000 0.85x1000°_ \ N
Ma!anty = 85100 =0.1 n}r}lL

TMXV
N‘aNO3 ‘solution is 90% dissociated.
NaNO, == Na*+NOj

1-09 09 09
van't Hofl factor, i=1-09+09+09=1.9
& n=19x0.1x0.082 x 300 =4.674 atm

38. (a) : For backward reaction, activation energy is
the energy difference between product and activated
complex.

39. (c) : Metal carbonyls are o- as well as t-bonded.

40, (b) : P, = 600 - 23.8 = 576.2 mm of Hg; Vz=%

According to Boyle’s law, P,V, = P,V,

5762xV, =P, x%

P,=11524

The final total pressure = 11524 + 23,8 = 11762 mm
1176.2

of Hg =————=1.55atm
760

41. (b) : More will be the electronegativity of X, lesser
will be the bond length of X—O bond.

/

“Hence, the correct order of solubility is/

42, (b) : 2, 4, 6-Trinitrophenol, which is highly acidic
gives effervescence with dilute solution of NaHCO,.

43. (c) : Number of n-bonds,

0O O
H,5,0,=HO- _8_0-Y_on (bonds=4)
bl
0
H,SO, = HO - Is: -OH (n-bonds =2)

HO-S-OH (n-bond=1)
b
44, (d) : For d-orbital, radial nodes=(n-1-1)
=(n-2-1)=n-3,angularnodes=1=2
and total number of nodes=n-1
45, (d) : Higher the lattice enthalpy lower will be

solubility i.e., lattice enthalpy o Solull:iiil}'

H,S0,=

Since the lattice enthalpies of alkali metals follow the
order Li > Na> K > Rb.

L|F<N1F<KF<RIJF l7 |/ \

L] y f
/ S - / \ ‘f

‘\-&Q.—'J
RRpandane

Ct’w
Penguinone (CyoH;40) is an organic

compound and its name comes from the
fact that it resembles a penguin.
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PRACTICE PAPER

BiTSAS

1-

5.

24

2.0 g of oxygen contains number of atoms equal to

that in

(a) 4.0 g of sulphur (b) 7.0 g of nitrogen

(c) 0.5 gof hydrogen  (d) 2.3 g of sodium.

What is the product [A] in the following reaction?
a—"—a+Mg—> [4]

@ /\
(b) amg — ™ —mMmgal
(c) Both (a) and (b) (d) None of these

The isoelectric point of a colloidally dispersed
material is the pH value at which

(a) the diwcmd phiase migrate ln an electric ﬁeld ,'-
, (b) the’ dlspctscd phase does not m.lgmc in

!111
| /

L 4

electric field
(c) the d.l.spersed phase has pH equa] o7
(d) the dispersed phase has pH equal to zero.
The quantity of electricity needed to electrolyse
completely 1 M solution of CuSO,, Bi,(SO,),, AICl,
and AgNO, each will be
(a) 2E 6 F 3 Fand 1 F respectively
(b) 6 F, 2 F, 3 Fand 1 F respectively

(c) 2F, 6 B 1 Fand 3 F respectively
(d) none of the above.

100 g sample of HCl solution of relative density 1,17
contains 31,2 g of HCL What volume of this HCl
solution will be required to neutralise exactly 5 L of

N KOH solution?
20

(a) 25mL (b) 29.2 mL (c) 342 mL (d) 250 mL
TIUPAC namg of the following compound is

I
Nc—c:{z—c—([:rl—a-lz—m,—cooﬂ
50;H

"' CHEMISTRY TODAY | APRIL ‘20

(a) 6-carboxy-3-ox0-4-sulphohexanenitrile
(b) 1-cyano-2-oxo-3 sulphohexan-6-oic acld
(¢) 7-cyano-5-axo-4-sulphoheptan-1-oic acid
(d) 6-cyano-5-axo-4-sulphohexan-1-oic acid.

7. Diborane is a Lewis acid forming addition
compound B,H2NH, with NH,, a Lewis basc.

(1) isionicand cxists as [BH,(NH,),|* and [BH,]-
ions
(il) on heating, converted to borazine, B;N,H,
(called inorganic benzene).
Which of the following options is correct for
diborane?
(a) Only (i). (b) Only (i)
L (©) Bo!h are correct. ; () None is' r.om:ct.
8.\ Lapp:r:scxtmclcd‘&omwppcrpyrﬂ:smby _
heating in a blast furnace. The method is based on
the principle that
(a) copper has more affinity for oxygen than sulphur
at high temperature
(b) iron has less affinity for oxygen than sulphur at
high tem|
(c) sulphur has less affinity for oxygen at high

-~

temperature
(d) copper hasless affinity for oxygen than sulphur
at high temperature.

9. The unit cell of a binary alloy composed of
A and B metals, has a ccp structure with A atoms
occupying the corners and B atoms occupying
centres of cach face of the cube. If during the
crystallisation of this alloy, in the unit cell, two A
atoms are missed, the overall composition per unit
cell is
(a) AB;, (b) A,B  (c) AB, (d) AgB,y,

10. The correct order of decreasing second ionisation
enthalpy of Ti(22), V(23), Cr(24) and Mn(25) is
(@) Mn>Cr>Ti>V (b) Ti>V>Cr>Mn
© CroMn>V>Ti (dV>Mn>Cr>Ti



’.
F

11. What is the maximum wavelength of light that
would excite an electron fromthen=1tothen=3
level of atomic hydrogen?

() 1nm (b) 1077 nm(c) 103 nm (d) 487 nm

12. 1-Propanol and 2-propanol can be distinguished by
(2) oxidation with alkaline KMnO, followed by

reaction with Fehling’s solution

(b) oxidation with acidic dichromate followed by
reaction with Fehling’s solution

(c) oxidation by heating with copper followed by
reaction with Fehling’s solution

(d) oxidation with concentrated H,SO, followed by
reaction with Fehling’s solution.

Which are correct statements about P,O, and

P,0,¢?

() Both form oxyacids H,PO, and H,PO,
respectively.

(ii) InP,O, cach Pisjoined to four Oand in PO,
each P is joined to six O atoms.

(iii)In P,O,, cach P is joined to three O and in
P,0,, cach P is joined to four O atoms.

(iv)In PO, cach P is joined to three O and In
P,0,q cach P is joined to five O atoms.

(a) Only (i) and (iii)  (b) Only (i) and (iv)

(c) Only (n} and (idi)-  (d) Only (i.u) and (iv)

13.

/ 14. TThe mmpau.ndA on heating gives a oolourlcss ga.s_f""

/ and a'residue that is dissolved lnwat:r to obtain B/
Excess of CO, is bitbbled through aquesiis solution
of B, Cis furrned which is recovered in the solid
form. Solid C on gentle heating gives back A. The
compound A Is
(a) CaCO, (b) Na,CO,
(c) K,CO, (d) CaSO,2H,0
K, for HCN is 5 x 1071° at 25°C. For maintaining a
constant pH of 9, the volume of 5 M KCN solution
required to beadded to 10 mL of 2 M HCN solution
is
(a) 4mL (b) 795mL(c) 2mL  (d) 9.3 mL.
16. Three different solutions were prepared by
dissolving same amount of the following complexes
I, II, IIT in water. The freezing points of these
solutions were then determined. The correct orders
of freezing points will be
I- [Co(NH,),(NO,),]
{CotNH,),mO,)]”[Co(NH,},(NO,)J,
IIL [Co(NH,),(NO,),|[Co(NH,),(NO,),]

15.

[Given : ,0) = 1.86°C/m]
(2) I>I5>1II by II>1>1
(c) I>I>1I0 d)I=1l=IL

17. Which one of the following has an optical isomer?
(2) [Zn(en),]** (b) [Zn(en)(NH,),]**
(c) [Co(en),I** (d) [Co(H,0),(em)PP*
‘Which one of the following will react fastest with
H, under calalytic hydmgmaliizun condition?

H
(a) = RJ

m =
R
© ==X J (d) J,—\
When 50 cc nfﬂ.z N H,SO, is mixed with 50 cc of
1 N KOH the heat liberated is
(a) 11.46] (b) 57.3kJ
(c) 573k (d) 0.573 k]

. Which of the following amino acids contains sulphur
and is an essential amino acid?
(a) Tsoleucine (b) Methionine
(c) Proline (d) Glutamine

Which of the following statements is correct

regarding the slag obtained during the extraction of

a metal like copper or iron?

(a) Theslag is lighter and has higher melting point
than the metal. o

(b) The slag is hght:r and Has' lowcr mcl!mgpnim

\/ | than the metal. | o

(c) Theslagis hezvicr and has hjghermalﬁngpoinl’

than the metal.

(d) The slag is heavier and has lower melting point
than the metal.

. The heat of formation of CH. 3OCH, (i
[Given: BE; ;=103 keal, BE H-—B‘?kca!
BE _ o = 70 keal, BEq o = 177 keal; Heat of
vapourisation of 1 gram atom of carbon = 125 kcal,
(a) -14.5 kcal (b) - 15.4 keal
(c) + 14.5 keal (d) + 15.4 keal

. What is the correct order of decreasing stability of
the following cations?

-
CH;—CH—CH,
I

18.

19.

21.

CH,—CH—OCH,
I
CHy— G- CH,— OCH,
m

(a) I1>1> 11 (b) I>MI>1
(o IO>I>11 (dyI>IO>11

24. Which has maximum number of oxo groups?
(a) H,80, (b) H,SO, (¢) H,PO, (d) H,PO,

25
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25, Morphine, heroin and codeine drugs are the
examples of
(a) tranquilizers
(b) narcotic analgesics
(c) non-narcotic analgesics
(d) antihistamines.

26. According to Bronsted-Lowry concept of acids and

bases, a conjugate acid-base pair can exist as
conjugats pair v

HA +B T BH + 4
Acid1 Base2 Acid2 Basel
A con )
Mark the option in which conjugate pair is not
correctly matched.
Species  Conjugatebase Conjugate acid
(a) HCO; Cco$- H,CO,
(b) HPOZ- H,PO; PO;-
(c) NH, u NH}
(d) HS- - H,S
27. ldentify (A) in the following reaction.
ﬁ' ﬁ () CHyMgBr

CH,CCH,CH,COCH,CH, — =22 5 4

- (il) H,0*
f y ] JJ”_ ._?H'I/"’.-" o ;f -“I -_—..-.T' Ir.
_ /(a) gz{s—(lz,—’g;zazcnz}j'Cf‘omzmg-"'
L 3
0
i I
(b) CH;—C—CH,CH,—C—CH,
R e
[
H,C
CH
3 tfH’
OH oH

28, The addition of HCl to an alkene proceeds in
two steps. The first step is the attack of H* ion to
> c=c{ portion which can be shown as

@ n~3cl!  mrY Yo
(o) H@C( (d) all are possible.
29, Which of the following lanthanide ions is
paramagnetic ?
(a) Ce*t (b) Yb?+
(c) Lw* (d) Eu?*

25
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30. The orbital angular momentum for an electron
revolving in an orbit is given by fI(I+1) % This

momentum for an s-clectron will be given by

(a) +-l- -% (b) zero
h
© 5 @) V2.
31. In the reaction,
C,0{" + MnOj + H*— Mn?* + CO, + H,0
which species acts as a reducing agent?
(a) C,0f (b) MnO;
(¢) Mn?+ (d) H*
32. The monomer of dacron is/are

(a) HOCHI mzonm@—coon

mU

(¢) HOCH,— CmOHdemc—@—mon
(d) F,C = CRy
33. Electrode potentials of the given half-cells,
Pt(H,. p) | HYC): Pt(Cl, p) 1 CIN(G);
N , (M0 AslAs*(Cg—

(a) will increase on incrmtng Cl C: ‘and (,_,
(b) will decrease on increasing C,, C, and Cy "

(c) both (a) and (b)

(d) none of the above.

34. Which of the following cannot be used for the
preparation of H,?
(a) Zn + HCl[ﬂ,-—»
(b) NaH + H,0—>
(d) HCOONa —

35. Which of the following orders is not correct?

-

(a) BE.:C—C<C=C<C=C

(b) BE.:H—F>H—Cl>H—Br>H—1
(c) B.E.::p sp > sp? — sp? > sp® — sp?

(d) BE.:C=C>C=N>N=N

36. Which of the following statements regarding

chemical properties of acetophenone are wrong?

I Itis reduced to methylphenylcarbinol by sodium
and ethanol.

II. It is oxidised to benzoic acid with acidified
KMnO,.

111, It does not undergo electrophilic substitution
like nitration at meta-position.



IV. It does not undergo iodoform reaction with
iodine and alkali.

(@) OnlyIand II (b) Only II and IV

(c) Only Il and IV (d) Only I and IIL

37. Which of the following statements is false?
(2a) The main reason for river water pollution is
industrial and domestic sewage discharge.
(b) Surface water contains a lot of organic matter,
mineral nutrients and radioactive materials,
(c) Oil spill in sea water causes heavy damage to
fishery.
(d) Oil slick in sea water increases D.O. value.
38. Graph between log k and 1/T [where k is rate

constant (in s7!) and T is the temperature (in K)]
is a straight line with OX = 5, 0 = tan~" (1/2.303).

Hence, -E_ will be e
(a) 2.303 x 2 cal :
log; ok
®) 2. 303 9
(c) 2 cal
(d) none of these. OT)

39. The reaction of benzenesulphonyl chloride with

ethylamine yields
(a) N- cthy!benzenesulphonamlde, insoluble in
alknh K-‘" ") I'l

/ (b) N. N-(Hethylbcmi:”ncsulphonnmide, soiuble mf
alkali

(c) N, N—dxcthylbmzcncstﬂphunmnldé. 1nsaluble in
alkali
(d) N-ethylbenzenesulphonamide, soluble in alkali.

40. Ionic radii are
(a) directly proportional to square of effective
nuclear charge
(b) inversely proportional to effective nuclear charge
(c) inversely proportional to square of effective
nuclear charge
(d) directly proportional to effective nuclear charge.
1. (a): Number of atoms in 1 gram of an element
_ 6.023x10%
"~ At. mass
*. Number of atoms in 2 grams of oxygen
_6023x107 _ 6.023x107
16 8
Number of atoms in 4 grams of sulphur

_ 6.023x10% i 6.023x10%
32

x1

Number of atoms in 7 grams of nitrogen

6.023x105 6.023%10%
== 7=

Number of atoms in 0.5 grams of hydrogen
_ 6.023x10” 6.023x10%

x0.5=

Number of atoms in 2.3 grams of sodium
_ 6.023x10” 6.023x10%
10

2 (8): CH, —CHy—CH, 5> /\# MgCl o
a c:l

X23=

ZnCl, or 2NaCl

Some Fascinating Facts Around
the World!

Lightning strikes produce Ozone, hence everything seems
fresh after thunderstorms.

Ozcne, the triple oxygen molecule
that acts as a saviour against |
ultraviolet rays, is created in nature by |
lightning. When it strikes, the lightning
breakdown oxygen molecules in

. the atmosphere nto radals which = ; —
4 .re!:m iito zone, /

Ihe smell of -ozene Is very shara omen descnhfd a, smlar to thal ™

of chiofine. This. is why you get that *clean® mell senéatior: after a -
thunderstorm.

Every hydrogen atom in your body is old as they were formed
likely 13.5 billion years at the birth of the mlverse.

At ground zero, before the big bang, the very first
chemical element was hydrogen. All the other
followed by fusing hydrogen into helium, which
then fusad into carbon and so on. Approximately
73% of the mass of the visible universe is in the
form of hydrogen. Helium makes up about 25%
of the mass, and everything else represents only 2%. By mass, hydrogen
and hellum combined make up less than 1% of the Earth,

Can you write your address in the form of chemical elements?
Sounds interestingl

Famed chemist Glenn Seaborg was the only person who could write
his address in chemical elements He wrote Sq, Lt Bk, C€ Am. That's
Seaborglum (Sg), named after Seaberg himself; Lawrencium (Lr), named
after the Lawrence Berkeley National Laboratory; Berkelium (Bk), named
after the city of Berkeley, the home of UC Berkeley; Califormium (CI),
named after the state of California; Americium (Am), named after America.
This time thanks giving goes to Saliva

Food is a neccessity for survival, however, food that tastes goad fs one
of the greatest pleasures of life. You can thank your saliva for this, as
without that moisture, you wouldn't be able to taste anything. Saliva
works to break down the foods, which in tum dissolves the chemicals
onto the tongue’s taste receptors.
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Ir.

o and y-dihalogen derivatives of an alkane on treatment
with Mg or Zn or Na give cycloalkanes.

3. (b): Isoelectric point is that pH value at which no
migration of dispersed phase takes place under the
influence of electric field.
4. (a): CuSO, +2¢—> Cu+ SO
Bi,(SO,), + 66— 2Bi + 350"
AICLy + 3e— Al + 3CI°
AgNO; + e — Ag+NOj
Since, in 1 M CuSO, solunon. 1M Blr(SD‘)3 solution,
1 M AIC, solution and 1 M AgNO, solution, 2 moles of
electrons, 6 moles of electrons, 3 mn!cs of electrons and
1 mole of electrons are needed to deposit Cu, Bi, Al and
Ag at the cathode respectively.
But one mole of electrons =1 F electricity
That'’s why number of Faradays required to deposit 1 M
of each CuSO,, Bi,(SO,);, AICl, and AgNO, solution
are 2F, 6F, 3F and F respectively.
5. (a): Normality of IICl solution
3 12 1000x1.17 =10
T 365 100

(HCI) N, V, = N,V, (KOH)
V= - X5X-- =0.025L =525 mL

20 10 o

54

-— —h /

/6, (d): Nc;cxi,-c c:H-cﬂz—cu,—coon
/ _'J / 4 ]

/ N I — m II 'l, i —

G-Cyim-s-m-ll-mlpbnh:nn l-ukacl.d
7. (c): The addition product, 2NH, s
considered as an ionic product and on heating to
200 °C, it forms a volatile compound called borazine,
B. (a): Extraction of copper from copper pyrite ore
by heating it in a blast furnace is based on the fact that
copper has more affinity for oxygen than sulphur at
high temperature.
9. (d):8 A atoms are present at the corners but
2 A atoms are missed,

6

hence, contribution of A = Gx% =3
B atoms are present at the face centres,
hence, contribution of B=6X% % =3

So, AgeB, orAgB,,

10, (c) : The electronic configurations of M* fons are
Cr*: 152 252 2p® 352 3p5 345 — Stable configuration
Mn* : 152 252 2p5 352 3p6 345 45!

V* 1152 2:22p5 352 3p8 34° 45!

Tit : 152 262 2p% 352 3pf 342 4s!

26
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In general, jonisation energy (both 1st and 2nd)
increases from left to right across the period due to

increase in effective nuclear charge. On this basis,
the second icnisation energy values should exhibit
the trend, Mn > Cr > V > Ti. But the actual observed
order is Cr > Mn > V > TL Practically, only chromium
is exceptional and rest others show the normal trend.
This exceptional behaviour of chromium is due to the
stable configuration (34°) that it achieves after the loss
of first electron.
—-2nZ%*m _
[T

-1312
n)

1L (c):E,= kJ mol™!

AE = Egpqy = By

AE——[312|:E—;:| K m

AE =—l312[;—%] kJ mol™*

8 1000 4 he he

=1312x—x—-——-—]atom s AE=— A=—
9 6.023x102 x T AR

6.023%x10% x9

1312x8x1000

A=6.626% 10" % 3,0x10% x
=0.103 x 10 m =103 nm

12. (¢): 1-Propanol and 2-propanol in presence of

/Cu/A indergodehydrogenation.to give acetaldehyde -
and ncztnnc.rcspccﬂvdy whic.h can bc dlsﬂnguishcd—

acetone does not reduce Fehling's solution.
In contrast with alkaline KMnO, or acidic K,Cr,0,,
1-propanol will first give propionaldehyde which will be
readily oxidised to propionic acid while 2-propanol will
first give acetone and then on further oxidation will give
acetic acid. Both these acids cannot be distinguished by
Fehling’s solution. Option (d) is incorrect since conc.
H,50, does not bring about oxidation of alcohols.

13. (a): P,O, + 6H,0 —> 4H,PO,

InP,O, Pisjoined to three Oand in PO,y each P
is jolned to four O atoms. =
Hod
w ‘f‘
P
as / '\ .
'.0 . D
Td N ol 4 [ ]
Yo7 \\\O//
0%

l’loxn



14. (a) : The reactions can be summarised as follows :
A—A)mlnurlmgasﬂulduc
Residue + H,0 — B —2—C—2

cICesd
This is possible only when A'is CaCO,.
The reactions are as follows :
CaCO,—2—» €O, + CaO
(A) (colousless gas)  (residuc)
Ca0 + H,0——> Ca(OH), — 22—
(8) (excens)
Ca(HCO,), —4—CaCO,
(] (4)
[Salt]
[Acid]

=_] 1 [Salt]
9=-log (5x 10719 +log [A ]

[Salt] 1
ngmdd] =9 +log (5 x 10710
=-0.3010

=9+(0.699-10)
[Salt]
-~ = Antilog (-0.3010) = 0.5
(Adid] og ( )
Suppose volume of 5 M KCN to be added = Vcc
Then total volume of HCN + KCN =10+ Vcc

lnmcﬁnn]solulinn.VccofsMKCN (10 + V) cc of

» A

15. (): pH=pK, + log -

/A /- / TM PN hcnoe 1t floats and can be alum.mcd uff

/
BYF - \ f

/ Mulant}rofK(‘N' X oV \

10x2
M HCN, y=
olarity of HCN, y 0+V
g S oo SVIO+Y) _
[Acid] 20010+ V)

= V/i4=05or V=2cc.

16. (d): In each case, same number of mole particles

mformedsudeissmne.

L "‘2’;1 X*mol  (Only 1 particle formed)
w w

, —X3=—='%"

1 744 248 X" mol (3 ions formed)
Wx2 W _ %

‘X" mol (2 ions formed)

496 248

17. (c) : Optical isomers rarely occur in square planar
complexes due to the presence of axis of symmetry.
Optical isomerism is common in octahedral complexes
of the general formula, [Ma,b,c,]™, [Mabcdef],
[M(AA)J™, [M(AA)8,]", [M(AA),ab)** and
[M(AB), ]"* Thus, among the given options, only
[Ct:i(.m)_,']?'+ shows optical isomerism.

N \ /

3

<]«<‘;

18. () : From amongst given olefins (2) and (b) are less

stable (Saytzeff’s rule). Moreover syn-isomer is more

reactive than anti-because of steric hindrance.

19. (d): No. of g equivalents of H,SO, = 0.2 x 50 x 10-3
=0.01geq.

No. of g equivalents of KOH =1 x 50 X 103 = 0.05 g eq.

0.01 g eq. of H,SO, =0.01 g eq. of KOH

Heat of neutralisation for 1 equivalent = 57.3 k] gt eq™!

For 0.01 g equivalent heat released = 57.3 x 0.01 =0.573 k]

20. (b): Mcthionine Is an essential amino acid which

contains sulphur,

NH,
Methionine
21. (b): Slag is lighter, has lower m.pt. than metal,-

[
oK

en

22 (a) The— fommtzon of - CH,OCHa may— be—
represented as:

2Cy) + 3Hyg) + 5 Otg) = HyC — O — Chy; AH =1
Itinvolves vapourisation of 2 gram atoms of solid carbon
and breaking 3 moles of H - H bonds and % mole of

0=0 bonds resulting in the formation of 6 C - H
bonds and 2C - O bonds. Thus, the heat of formation of

CH, - O - CH, is given by

1

AH=(2x125+3x103+5x177)-{5xa?+2x7U}

== 14.5 keal
Monthly Test Drive CLASS X1 BG4
L (a) 2. (c) 3. (c) 4. (b) 5 ()
6. (d) 7. (c) 8. (2) 9. (d) 10.(c)
11. (a) 12 (a) 13.(d) 14.(c) 15.(b)
16. (a) 17.(b) 18. (b) 19.(c) 20.(bc)
21. (ab)22. (bcd) 23.(bcd) 24.(7) 25.(5)
26. (7) 27.(c) 28. (b) 29.(a) 30.(a)
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* + .
I u
Stabilized by stremg
+R effect of the -OCH; groups

Stabilized by weak +] effect
of the two meyl groups
+*
CH,— CH —>— CH, —>— OCH,
m

Destabilized by =1 cifect
of the -OCH, group

Thus, the stability of carbocations decreases in the
order II>I> I
24. (a) : Oxo group means M=0 group.

O (@]

II
HO —S —OH

[l
HO —5 —0OH
Il (H,50)
(8] 1-oxo group
(H,50,)
2-ox0 groups
0 0
I Il
HO—E’—OH HO—II’—OH
H OH
(E,F0,) (H,PO,)
1-oo growp 1-ox0 group

25. (b): Morphine and many of its homologues
compounds relieve pain‘and producc ﬂccp 'Ihcy come

Lu—> [Xe] 414 54" 65? ; Lu®* — [Xe] 4f™¢
Eu— [Xe] 4f7 652 ; Eu?t — [Xe] 4f7

30. (b): The value of / (azimuthal quantum number)
for s-electron is equal to zero.

Orbital angular momentum = Jl(l +1)- ?:Ln
Substituting the value of I for s-electron

h
= -JO[O-*-I)-E—O

31, (n):Epr + ﬁnof +H’*—)ﬁn+60:+!—110
L

Oxddation number increases (oxidation)
Reducing agent is that species whose axidation number
increases,

32. (o)
33.(d): 1/2H,—»H*+e”
K=[H']=C,

E=FE’-0.0551 log C,
E decreases 1f C, increases.

C™"—— - Cl,+e ,K_L_L
cr] G

E= E’-!-0.0591 log G,

E increases if C, increases.

Ag—= Ag +¢e

I,rE E?-0.0591 Tog C,,Edecrmcsifginmes

:unﬂrrhmnﬂcmﬂsﬂﬂ—-, S/ 34 (c) 1z lomqo,m]—mzﬂmo,) ¥N,0

[ /AN AL * FE,0—
5 (c)é 35, (d): B.E 1
| ] ()CH o VTS A size
CH_;—(}— CH;—CHp— é—O—C}{ZCH_,'-i-m—-’I-S-‘im—; Hence, the order of bond energy is C=C<C=N
MgBr I <N=N
H,0!
GH,—(lz—CHz—CH;—C—O—CHz—Cl-Ia L -4 36. (c) : Acetophenone, @—COCH, undergoes
CH; clectrophilic substitution reaction and also gives
OH positive iodoform test with iodine and alkali.
CHy—C— CH,CH,COCH,CH, “SHTH0H, 37 )
3 é - AL 20— dication . i
3 38. (¢): logk=logA—— "
H3C>°g° Al T S03RT
HsC Slope=——28_— tanf=—1_ (given)
(4) Pe=2303R 2303

28, (b): Addition of HClI to an alkene follows
Markownikoff’s rule and first step is the capture of

1
-E, =2.303R x Slope =2.303RX ——
“ 2.303

proton by electron clouds of 7t-bond. By substituting the value of R = 2 cal K~! mol~!
H* we get, -E, =2 cal
}C@*—P )Cj—‘bi 39, (d)

29, (d): Ce— [Xe] 4f1 54! 652 ; Ce** — [Xe]
Yb—» [Xe] 4f" 65% Yb2* — [Xe] 414

50
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40. (b): Ionic radii is inversely proportional to effective
nuclear charge. o
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SECTION 1 (Maximum Marks : 12)

This section contains FOUR (04) questions.

Each question has POUR options. ONLY ONE of these
Sfour options Is the correct answer.

For each question, choose the option corresponding to
the correct answer,

Answer to each question will be evaluated according to

the following marking scheme :

Full Marks : +3 If ONLY the correct option is
chosen.

Zero Marks : 0 If none of the options is chosen

(Le., thequestionisunanswered).
Negative Marks: —I In all other cases.

Traces of ‘fluoride-ions (F7) in\ drinking .water

(nhout A ppm) greatly_reduce the incidence ’of / \

dcntal cavities (tooth de:ay) What is thc reason for

@

reduction in cavities?

(a) The enamel [3Ca;(PO,),:-CaF;] on the
surface of teeth is converted to much harder
[3Cay(PO,);Ca(OH),].

(b) The enamel [3Cay(PO,),-Ca{OH),] on the
surface of teeth is converted to much harder
[3Cay(POy),- CaF,y].

(c) The enamel [Ca(OH),] on the surface of teeth
is converted to CaF,.

(d) The enamel [Cay(PO,),Ca(OH),] on the
surface of teeth is converted to much harder
[3Cay(PO,),-CaFg.

Reactant P gives products Qand R,

H " I N
(CHy), (|| (CHy, | b (CHy),
J Q R

The possible reagents are

(I) 2Na/liq. NH,

() H,/Pd/CaCO; (quinoline)
(II1)2H,/Pd/C

"' CHEMISTRY TODAY | APRIL'20

The correct statement with respect to the conversions
is

(a) Qs obtained on treatment with reagent (I)
(b) R and Q are obtained on treatment with

reagent (III)
(c) Ris obtained on treatment with reagent (IT)

(d) R is obtained on treatment with reagent (I).
3. X,YandZinthefollowingreactionsarerespectively,

(X) dLNOHy (v) & o o

J:—CH,
I-' y i @ p MH‘ (Z)
[/ r_'na z‘ ‘. ‘- ’

\ '( a)

COCH;,
(b) CH,CO(CH,);COCH,
CHy, '
OH
@CH(OH)CH;‘
- OH
COCH,
(¢) CH,CO(CH,),COCH;,
G-Is 4
CECH(OH}CHa
CH,
cocrij

COCH, COG{;
Hew

CH,



4. KI (excess) is added to the following solutions

separately
(I) CuSO, (I1) HgCl, (111) PH(NO;),
‘The correct observation is

(2) 2 white precipitate of Cu;l; in (I), an crange
precipitate of Hgl, in (II) which further
dissolves and a yellow precipitate of PbI, in (IIT)
are formed

(b) white precipitates of Cu,l,, Hgl, and PbI, are
formed respectively

(c) yellow precipitate in each case is formed

(d) a white precipitate of Cu,l; in (I), a blue
precipitate of K;Hgl, in (II) and a yellow
precipitate of Pbl, in (ITI) are formed.

SECTION 2 (Maximum Marks - 32)

/ 'Pm'lld Maﬂu

This section cortains EIGHT (08) questions.

Eack guestion has FOUR options. ONE OR MORE

THAN ONE of these four option(s) is(are) correct

answer(s).

For each question, choose the aption(s) corresponding

fo (all) the correct answer(s).

Answer to each question will be evaluated according to the

Sollowing marking scheme :

FuHMm-h- +4 Ifonly (nﬂ)rhcwmclopﬂnn(s)
\ h(m)dmm.

y but. ONLY three- “options 'aré
" chosen.

+2 If three or more options are
correct but QNLY two options
are chosen and both of which are
correct,

+1 If two or more options are
correct but ONLY one option is
chosen and it is a correct option,

0 If none of the options is chosen
(i.e..thequestionisunanswered).

Neguative Marks: -1 In all other cases.

Forexample,inaquestion, if (a), (b)and (d)arcthe ONLY

three options corresponding to correct answers, then

choosing ONLY (a), (b) and (d) will get +4 marks;

choosing ONLY (a) and (b) will get +2 marks;

choosing ONLY (a) and (d) will get +2 marks;

choosing ONLY (b) and (d) will get +2 marks;

choosing ONLY (a) will get +1 mark;

choosing ONLY (b) will get +1 mark;

choosing ONLY (d) will get +1 mark;

choosing no option (i.e., the question Is unanswered)

will get 0 marks ; and

-1 mark.

Partial Marks :

Partial Marks :

Zero Marks :

s If oll the ﬁmr options are mrrcd,-"

mcesi2
MEMORY
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5. The diagram illustrates the energy changes of a set

of reactions :
AH = ~134 k] mnl-t

P

AH =+92 k] mol™!

k AH =-75 kJ mol-! y

Which of the following statements is/are correct ?

(a) The enthalpy change for the reaction P — R
is - 33 kJ mol ™,

(b) The enthalpy change for the transformation
R — Q will be endothermic.

(c) The enthalpy change for the transformation
R — Q will be exothermic.

(d) The enthalpy change for the transformation
S — P will be +42 k] mol™.

Which of the following is/are arranged in correct

order as indicated?
fljlo CHO f HO
) __ CH, OCH3

" \ [Nudeophllic addition reacliof)
(h) CH,COC] > (CH;LO);O - B CH_-,COOCH;
“CH;CONH, [Acyl S32 macﬂon]
(¢) CH,CH,COOH > CH,COOH >HCOOH
[Rate of esterification reaction]
(d) CH;COOCH;, > CHyCOOC,H; >
CH,COOC,H, [Rate of hydrolysis]
7. Of the following, the metal(s) that cannot be
obtained by electrolysis of the aqueous solution of
their salts is/are
() Ag () Mg {c) Cu (d) Al
8. Few reactions along with their names are given
below. Find the incorrect one(s) either with respect
to name or product.

" coons n., [>_Br
(Sammelet reactian)

(b) CH;— C — cH=R=N-2E% c,—c=0

(!wt solvent)
(Wolll rearrangement)

(c) ar E‘c* (m,),m{—r Sy,

{Scbom Baumann reaction)

34
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C) @ NaOI, & “-'IN\/'\ﬁ/ﬁﬁ‘

{Huﬁnmr?mwﬁ
9. Select the correct statement(s) if 9.65 amperes
current is passed for 1 hour through the cell,
Ag|Ag' (1M) || Cu®* (1 M)| Cu
(a) Ag will axidise to Ag* and new [Ag'] = 1.36 M
(b) Ag® will reduce to Ag and new [Ag'] = 0.64 M
(¢) Cu®* will reduce to Cu and new [Cu®*] =082 M
(d) Cu will oxidise to Cu?* and new [Cu?*] =082 M
10. The bond lengths and bond angles in the molecules

of methane, ammonia and water may be represented
as follows :

i U
0.096 om
/ 0.109 nm /N 0.101 nm 0.
H
Ammonia Water

Chonse thr. correct statement(s) regarding the trend.
(a) Bond angle increases due to increase in no. of
non-bondmg electron pairs. —

f -~
RIS SR

I'.: -“..-..Ir —a
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11.

(b) Increasing repulsion between hydrogen atoms
cause bond length to decrease.

(c) Decreasing bond angle is caused due to
decreasing bond pair-bond pair repulsion.

(d) Increasing s-characteristics in bonding
hybridised orbital cause decrease in bond length.

With reference to the scheme given, which of
the given statements about T, U, V and W is/are
correct?

0 (CH,CO)0
Wagdeon |
i (i) LIARIL, cro, A
' m T>28x oV

(a) T is soluble in hot aqueous NaOH.

(b) Uis optically active.

(c) Molecular formula of W is C;gH;50,.

(d) Vgiveseffervescence on treatment with aqueous
NaHCO;.

12, If there are three possible values (-—%,0,+%) for

the spin magnetic quantum number (m,). Which of
the following statements is/are correct regarding a
hypothetical periodic table based on this condition?
(a) First period would have only 2 vertical columns.
(b) ‘Second period would have 12 elements. .

/ h (¢) Third period would have 12 clements. -~ |

[

"~ SECTION 3 (Waximum Marks : 1B

o This section contains SIX (06) questions, The answer to
each question is a NUMERICAL VALUE.

®  For cach question, enter the correct numerical value of

the answer using the mouse and the on-screen virtual
niumetic keypad in the place designated to enter the
answer. If the numerical value has more than two
decimal places, truncate/round-off the value to TWO
decimal places.

®  Answer to each question will be evaluated according to

the following marking scheme ¢

Full Marks : +3 If ONLY the correct numerical
value is enfered.

ZeroMarks: 0 Inall other cases.

13, If you are initially provided with 224 g of pure
chromite ore and 169.6 g of sodium carbonate then
the minimum volume of air required at NTP to
consume atleast one of the reactant completely, if
air contains 20% by volume of oxygen gas,is ____.
A Duma’s bulb of air weighs 22.567 g at 20°C and
755 mm Hg pressure. Filled with vapours of a
substance at 120°C and at the same pressure then
it weighs 22.8617 g. The capacity of the bulb is

14,

D
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f
i

/(d) Second period would have 14 elements. ) /

J

200 mL. The molecular mass of the substance
is
(Density of air = 0.00129 g/mL)

15. The coordination number exhibited by K* when it

forms a complex with salicylaldehyde is

16. A tetrapeptide has —COOII group on alanine. This

produces glycine (gly), phenylalanine (phe), valine
(val) and alanine (ala) on complete hydrolysis. For
this tetrapeptide, the number of possible sequences
(primary structures) with —NH, group attached to
a chiral centre is .

17. A 500 mL sample of an equilibrium mixture of

gaseous N3O and NO, at 25°Cand 753 mm Hg was
allowed to react with enough water to make 250 mL
of solution at 25 °C, Assume that all the dissolved
N,04 is converted to NO, which disproportionates
in water yiclding a solution of nitrous acid and
nitric acid. Assume that further disproportionation
reaction goes to completion and that none of the
nitrous acid disproportionates. The equilibrium
constant (Kp] for, N:O.(@ = 2N01w is 0.113 at
25°C. The plI of the solution is

18. An organic compound (C,H,,0,) was burnt with

twice the amount of oxygen needed for complete
combustion lo CO, and H,0. The hot gases when

\ cooled to 0°C and 1 atm pressure, measured—
“2.24 litres. The water collected during cooling -

weighed 0.9 g. The vapour pressure of pure water
at 20°C is 17.5 mm Hg and is lowered by 0.104 mm
when 50 g of the organic compound are dissolved
in 1000 g of water, The molecular weight of the

organic compound Is
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SECTION 1 (Maximum Marks : 32)

This section contains EIGHT (08) questions.

Each question has FOUR options. ONE OR MORE

THAN ONE of these four option(s) is(are) correct

answer(s).

For each question, choose the option(s) corresponding

to (all) correct answer(s).

Answer to each question will be evaluated according to the

Sfollawing marking scheme :

Full Marks : +4 If only (all) the correct option(s)
is (are) chosen.

+3 If all the four options are correct
but ONLY three options are
chosen.

+2 If three or more options are
correct but ONLY two options
are chosen and both of which are
correct,

+1 If two or more opfions are
correct but ONLY one option is
chosen and it is a correct option.

0 If none of the options is chasen
(i.c. the question is unanswered),

Partial Marks :

Partial Marks :

Partial Marks :

Zero Marks :

Negative Marks :

=1 It all other cases.

........ .

—

Formmp!t iuuqvmﬁcn,%ﬂuj,(b}and(d}mthcﬂh‘l.l’ A\
/ three pptions corresponding fo correct answers, then/ |
§ HlmmgOVLY(a), (b) and (d) u-'ﬂ'!g!t+4marh, /

choosing ONLY (a) and (b) will get +2 marks;
choosing ONLY (a) and (d) will get +2 marks;
choosing ONLY (b) and (d) will get +2 marks;
choosing ONLY (a) will get +1 mark;
choosing ONLY (b) will get +1 mark;

choosing ONLY (d) will gt +1 mark;

choosing no option (l.c. the question Is unanswered)
will get 0 marks ; and

choosing any other combination of options will get -1
mark.

. 'Which of the following statements is/are incorrect?

(2) Among 03, O, and O; the stability decreases in
the order O3 > 0, > O5.

(b) He, molecule does not exist as the effect of
bonding and anti-bonding molecular orbitals
cancel each other.

(c) C;, 05 and Li, are diamagnetic.

(d) In F, molecule, the energy of 02p, is more than
m2p_and rrzpy.

2. The given graphs/data I, 1I, III and IV represent

general trends observed for different physisorption
and chemisorption processes under mild conditions
of temperature and pressure. Which of the following

cholie.s about I, 11, Il and IV isfare correcl?
& E,‘u P constant
Eg P constant E:g
T T
m ()
200K
Eg 250K
Ié from the surface
AH,4, = 150 k) mal™

(l.ll) (v)
(a) 1 is physisorption and II is chemisorption.
(b) 1 is physisorption and III is chemisorption.
(¢) IV is chemisorption and II is chemisorption.
(d) 1V is chemisorption and III Is chemisorption.

Dismofmka:.l:

3. Which of the following do/does not show optical
activity?
(a) N c=_(::=c/d§
faal s D =
[ e /\ e
- = - S
EXAM CORNER 2020
Exam =il Date
VIEEE 13 1o 19" Apri
SRMUEEE 12 to 20 April
) & K CET 26" Al (Revised)
Kerala PET 20" & 21% Apsil
Kamataka CET 22" & 23" Apiil
NEET 3" May
COMEDK (tngg.) 10% May
UPSEE 10" May
AMU {Engg.) 31* May (Revised)
BITSAT 16% 10 25" May
MHT CET 20% to 237 Aprll (Revised)
JEE Advanced 17" May
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38

A metal has cubic close packing (ccp) arrangement,
the layer sequence of which is shown as:

Y

A face diagonal passes through the centre of atom
4 and the centre(s) of which other atom(s)?

(a) 1 (b) 2,5 (c) 8,12 (d) 9,10

In the reaction, 2x + B,Hg — [BHy(x)2]*[BH.]
the amine(s) x is/are

(a) NH, (b) CH,NH,

(c) (Ci1y),NII (d) (CH3)3N

In a closed flask of 5 litre, 1.0 g of Hj is heated from
300-600 K. Which statement(s) is/are correct?

(a) The rate of collision increases.

(b) The energy of gaseous molecules increases.
(c) The number of moles of the gas increases.

(d) Pressure of the gas increases.

Mark out the correct statement(s).

(a) AICI, exists as dimers, attaining an octet.

(b) Innon-polar solvent AlCl, undergoes jonisation
as [AICl,]™ [AICL,]*

() In water, AICI, ionises as [Al.6H,0)** + 3CI".

Z=qa
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(d) At low temperature, AlCl; exists as a close
packed lattice of C1~ with AI>* occupying
octahedral holes.

‘Which of the following statements is/are true about

the addition polymerisation?

(a) Addition polymerisation occurs between
molecules containing double or triple bond.

(b) Ittakesplaceinthe presence of organic peroxides.

(c) It proceeds via ionic mechanism in the presence
of organic peroxides.

(d) Polytheneand polystyrene are addition polymers.

Section 2 (Maximum Marks : 18)

This section contains SIX (06) questions. The answer to
each question is a NUMERICAL VALUE.

For each question, enter the correct numerical value of
the answer using the mouse and the on-screen virtual
numeric keypad in the place designated to enter the
answer. If the numerical value has more than two
decimal places, truncate/round-off the value to TWO
decimal places,

Answer to each question will be evaluated according to

the following marking scheme :
Full Marks : +3 IfONLY the correct numerical
value Is entered.

Zero Marks: 0 Inall other cases.

1.8 g hydrogen atoms are excited by radiations. The
study of spectra indicates that'27% of the atotis

| are in 3™ energy level! 15% of the atoms are in 27—

-

10.

11.

cnetgy level and rest of the atoms are in the ground .
state. lonisation potential of H is 13.6 eV. The total
energy (in kJ) involved when all the atoms return to
ground state is .

Amongst the following, the total number of
compounds soluble in aqueous NaOH is ‘
CH;  CH;

N COOH OCH,CH; OH

@ CH,OH

NO, CH,CH, HOOC

OH i
slejegiive
H3C)LCH3

In a sample of pitchblende the ratio of
2%ph : B8y =0.2:1 by weight. Ifthe disintegration
constant of *U is 1.54 x 10™'° per year and all Pb
is supposed to be originated from uranium then,
the age of the mineral is 1.35 x 10 years. The value
of xis .



12. A 5.0 cm® solution of H,0, liberates 0.508 g of

13.

14,

jodine from an acidified KI solution. The strength
of H;0, solution in terms of volume strength at
SIPis

Number of hydrogen ions, a single molecule of the
following species will lose on treatment with excess
of NaOH is ‘

OH
HO—CH;
-+
NH,
HS C=CH

19 g of molten SnCl, is electrolysed for some
time. Inert electrodes are used. 0.119 g of Sn is
deposited at the cathode. No substance is lost
during the electrolysis. The ratio of the weights of
SnCl, : SnCl, after electrolysis is x : y. The value of
x+yis

SECTION 3 (Maximum Marks : 12)

]
L]
-

/.
/

This section contains TWO (02) List-Match sets.
Each List-Match set has TWO (02) Multiple Choice

Questions, — F
Fach List-Match set has two lsts ; List-T @i List-11.

/ List-Lkias Four entries (1), (), (I12) end (1Y) arid List-11/

kas Six exitries (P), (Q), (R), (5), (T)'and (U). _

FOUR options are given in each Multiple Choice

Question based on List-I and List-II and ONLY ONE

of these four options satisfies the condition asked in the

Multiple Choice Question,

Answer to each question will be evaluated according to

the following marking scheme :

Full Marks : +3  1f ONLY the option correspanding to
the correct combination is chosen.

Zero Marks : 0 If none of the options s chosen (i.c.

Negutive Marks :

Answer Q. 15 and Q. 16 by appropriately matching
the lists based on the information given in the
paragraph.

Nobel gases neither have a tendency to lose nor to
gain electrons and hence do not enter into chemical
combination. However after the discovery of Xe* [PtE] ",
a large number of xenon compounds mainly with most
electronegative elements like fluorine and oxygen have
been prepared.

In the following, List-I contains some reactions of xenon
compounds and List-1I contains products formed from
the reactions given in List-I.

List-1 List-11
I XeFy+ H,0 %} p- (HF
I XeFg+H,0 —MNL:;; q. |XeO,
M | eor, + 1,0 Mﬁh s |r [SiFy
IV |XeOF, + 5i0,— 5. |XeOF,

15. Which of the following options has the correct

combination considering List-I and List-II?

(@ I->p.q ®)II-pr
(M->rs dIVops
For the

SCIENTISTm

An economical mtalyst that can recyde
74 greenhouse gases into fuel
Ghdatucmdﬂng,ullevdsmmlng.c.mdﬁrcmm
dying, ind wildlife ks scrambling to keep pace and reason
mbemmcdnplntmwmdetbatisghba]mln&
means, relcasing heat-trapping gascs popularly known as
greenhouse gases. But if you will come to know that these
polsonous geses can be converted into the betterment of huran
civilization?
Yes, it is made passible by sclentists, ‘They had taken a major step
towards a circular carbon ecanomy by developing a long-lasting,
economical catalyst that recycles greenhouse gases into certain
constitucnts that can be uscd in fucl, hydrogen gas, and other
chemicals,
The catalyst. made from Inexpensive and sbundant nickel,
magnesium, aod molybdenum, initiates and speeds up Lbe rate
of reaction that converts carban dioxide and methane into

hydrogen gas.

‘The researchers produced nickel-molybdenum nanoparticles
under a reductive cnvironment in the presence of a single
crystalline magnesium oxide. As the Ingredients were heated
under reactive gas, the nanoparticles moved on the pristine
crystal surface seeking anchoring points. The resulting activated
catalyst sealed Its own high-energy active sites and

fixed the location of the nanuparticles meaning that the nickel-
based catalyst will not have a carban build up, nor will the surface
partides bind to one another.

This conversior: is called ‘dry reforming’ where harmful gases,
such as catbon diaxide, are processed o produce more tseful
chemicals that conld be refined for use in fuel, plastics, or even
pharmaceuticals It s an effective process, but it previously
required rare and cxpensive metals such as platioum and
thodium to induce 2 briefend inefficient chernical reaction.
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16. Which of the following options has the correct i O .

combination considering List-T and List-TI? /COEt of s 9 €

(@ I->pr b)) I>ps (CHLL‘\CO Et COMe

(c) N> p,q (dIVors 2
Answer Q. 17 and Q. 18 by appropriately matching
the lists based on the Information given in the |IIL (0} O [r  |(Ph),C—COO"
paragraph. FRGHO® A o ztl)
A reaction in which two or more molecules combine CH,CO0", H
to form a larger molecule with the simultaneous loss of E
a small molecule such as water or methanol are called v OM"
condensation reaction. The term is usually reversed *|PhCOCOPh—— % OH
for the reaction in which a new carbon-carbon bond M

Ph o)
is formed.
List- includes starting materials and reagents of 17 Which of the following options has the correct
some chemical reactions. List-II gives structures of combination considering List-T and List-TI?
compounds that formed from the reactions of List-II. (@) I—=q (b) I —>s
List-1 List-11 () lll->r (dIVvop
I. [MeCO(CH,),COMe P. o 18. Which of the following options has the correct
(i) OH" CO.Et combination considering List-I and List-11?
) IF/A é 2 (@) I p ®) Mo
(c) M—s (d)IV-q

gifaj.cbp
favorite

e e
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SOLUTIONS

PAPER - |

1. (b): The F ions make the cnamel on the
teeth much harder by converting hydroxyapatite
[3Cay(POy),'Ca{OH),], the enamel on the surface of

the teeth, into much harder fluorapatite,
[3Ca;(PO,),CaF;]

) (H,C)y H
2. (d): (Hz(®l— (R) trans-alkene

H

P H,/Pd
ot )
CaCO, (quiﬂr:uhlm:)(H2 & | H

{19) (Q) cis-alkene

(“zcit ]

Allane

2H,/Pd-C
(1)

0 0
I i
3. (b): cu_,ccnzmzmzcuzmzcm,"“—'““i

0
O
S S - N
g _;; I‘I ,O — .".‘ \ (0 Iy rF
Ff AN N S JI~ /
/ v C=CH,. .~ A ‘C—=CH,
q cH =y
s CH,
m
(?H
O:CH"‘CI"; LIATH,
@ s
4. (a): 2CuSO, + 4KI—> Cu,l; + 2K,80, + I
HgCl, + 2KI—> Hgl, + 2KCl
Orange ppt.
HgIz +2KI— KzHEl.l
Solub!
Pb(NO_;); +2KI—> Pb‘z + 2KN03
Yellow ppt.

5. (C.d)!AHPR=AH +ﬂHQ_g+ AHSR
=(- 1:51’) +92 - (- 75) = + 33 k] mol ™!
AH'RQ=MRS+ AHSQ= ("' 75) - (+ 92)
=-167k) mol™ <0
Therefore, the enthalpy change for the transformation
R — Q will be exothermic.
AHgp=AHgq+ AHgp = - (+ 92) - (- 134) = 42 k] mol™

_hybridised orbital and thus, bond length decreases.

6. (a, b, d): (a) Electron withdrawing groups favour
nucleophilic addition.

(b) Good leaving group favours the process.

(c) Smaller acids are more reactive.

(d) Small alkyl groups in ester favour hydrolysis.

7. (b, d) : The reduction potentials of both Mg and Al
are less than that of water. Thus, the ions of both Mg
and Al in aqueous solution cannot be reduced and in
such a case water will be reduced.

2H;0 +2¢”— H, + 20H"

COOAg &r
8 (a): ><H E’—;) D— Br
It is the Hunsdiecker reaction.

5. (a): W= [t 965%3600

© O T 9ss00 96500
=0.36 eq. of Ag* = 0.36 eq. of Cu?*
= 0.36 mole of Ag* = 0.18 mole of Cu?*
Now, Ag will oxidise to Ag* and Cu?* will reduce to Cu.
And new [Ag']=1+036=136M
new [Cu?*]=1-0.18=082M
10. (d) : As bond angle decreases, hybridisation
continuously changes, s-character Increases in bonding

[ CHy NHy-HO /N S
\ nolone Ilote 2Jone/ |
Voo per Jpar pamw N
Since, Ip-Ip > Ip-bp > bp-bp, therefore, increase in lone
pair-lone pair repulsion decreases the bond angle.

11. (a,cd): 0 ONa
b) (i) aq. NaOH )iopH _
CH, CH,
¥))

Dissalves in
hot aq. NaOH CH,O0H
{CH,C0),0

QH (1) LiAIH,

CH,0COCH,

N ’(/gx:olm«x3

HC™
MEF.=C,H,0,

' | — \ J / —
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COOH
COOH

m

CO/H*
(Ny——™
T>298K
H;C

V gives effervescence with NaHCO, due to evolution of

CO;.
12. (bye)

: After this hypothetical condition, every
orbital can have 3 electrons. As in second orbit, 4

orbitals are there, so total no. of electronsis 4 x 3 =12

Second period would have 12 elements and third period

would also have 12 elements.

13. ( 156.8) :4FEC1'204 + 8NI2C03 + 701 -3 BN&;CI'O;
+2Fe,04 + 8CO,

ole

169.6

——=16m
106

224
”&CQO‘ "ﬁ ﬂlmole. "lem’ =

Moles of O, required for complete consumption of

FeCr,0, =2 = 175 moles
4

Moles of O, required for complete consumption of

16x7

Na,CO;3 = =1.4 moles

Here, Na,CO, is the limiting reactant.
o Mmimum volume ot'O; required = 1.4 X 224
/ =3L36 L

r _! , o~
/ | r

=1568L
14. (86.59) : Given,
V;, =200 mL V=1
Tl =(204+273) =293 K 7& =273K
&=755mmHg st:.?ﬁ{)mjn
i _BV;
n 5
V, = Volume of bulb at NTP = 200 X735, 273
293 760
= 185.122 mL

Mass of air = V3 x 0.00129 = 185.122 x 0.00129 =0.2388 g

Mass of empty bulb = (22.567 — 0.2388) = 22.3282 g
Mass of vapours = (22,8617 - 22,3282) = 0.5335 g
Let the volume of vapour at NTP be V.

200 % 755 273

V= =138 mL
393
Mol. mass of the substance
Mass of vapours
X 22400

~ Val. of vapours at NTP

@
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: 100
/ Mmlmumvulumeufmrreqmred:_ﬁ x31 36 ;

05335

/‘d

f,
753:(0 5 0020

._RT 760 % 0.0821% 298
Mo, + Mo,

. ¥ 753
. oa13= x[_mw)]

(a+b)

_(my)
" o) "[

P

(i)_;

138 X 22400 = 86.59
15. (6) : Potassium form 6-coordinated bond with
salicylaldehyde.
OH
O —
CHO H
Salicylaldetryde Il'l 6,‘,3_1{
qui A
R

16. (4) : ala has free —COOH group, gly is optically
inactive and will not have free —NH, group.
Possible structures are :

H,N —phe—gly—val—ala—COOH
H,;N—phe—val—gly—ala—COOH

H;N —val—phe—gly—ala—COOH
H,N—val—gly—phe—ala—COOH

17. (1.17) : N,O, == 2NO,

Let a moles of N;O4 and b moles quO,_ were prﬁf:nt in
_,eqni].lbﬁummlxm.re.
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. b
" a(a+b)
By egs. (i) and (ii)

’, %=0.114x0.020=2.3><10"

=0.114

P=23x10"a=23x10" x (0.02- b)
or b*+00023b-46x107°=0

. o 0:0023:£/(0.0023) +4x46X10° x1

2X1

_ —0.0023:+/1.50x10~

2
- Fromeq. (i), a=0.014
2N02(q) +2H;0p — HNO, (a9 +H 30+(¢q) + NOj (ag)
Total NO, moles = 5.73 x 10+ 2 x moles of N,0,
=573x 1072 +2x0.014 =0.0337

ﬁg??l(‘q) + 2810(0 e d HNO;{q, + H_‘O[aq) + N03 (nq]

=5.73x107

0 0. 0337 0. 0337 0 0337
2 2 2
+y_ 0.0337 X 1000
H]l=————=00674 M
bl 2x250 067

Also, pH—-log[H*]=-lngDOG?4 1.17
/18. (151.6) :

c:_..l{z 0 + 2.‘02_) X(;Oz +:fH7_0
The mn]es of gases obtained after cooling = x + x =2«

4
L 2x=224 = x-iﬂl 12 litres

Number of moles of CO, (x) = % =0.05

Moles of H,0 formed (y) = % =0.05

x:y=0.05:0.05
x:y=1:1

x=landy=1

~. 'The empirical formula of the organic compound is
(CH,0).

Wa
-
NDW;P opl= MA
WA Wy
M, My
50
0104 M, _
175 _ 50 wnoz’M‘ =15
M, 18

Hence, molecular weight of compound = 151.6

PAPER - I

1. (d):InF; molecule, the energy of o 2p, is less than
n2p, and 72p, .

F; molecule follows the order :
a151<u*132<nz;2<u*2s‘<02p2< (m2p% = m2p}) <
(n*2p} = 7*2p}) < 0*2p}

2. (a,c): In graphs I and III, the amount of adsorption
decreases with increase of temperature and increases
with increase of pressure. Hence, they represent
physisorption.

In graph II, amount of adsorption increases with
increase in temperature. Hence, it represents
chemisorption. Graph IV shows the formation
of a chemical bond. Hence, it again represents
chemisorption.

Thus, (a) and (c) are correct while (b) and (d) are
incorrect.

3. (c) : Compound (c) shows optical inactivity as
there is no chiral C-atom and a plane of symmetry is
present in the compound.

4. (b.ed) : Z = 0 forms the bottom layer, Z = a/2
forms second layer above it and Z = a forms the third
layer. Atoms 5, 6, 7, 8, 9 and 14 are present at the face.

Ccmhustion of rC szoy m be'.-*" centres, Atoms 1, 2, 3, 4, 10, 11,12 and 13 are present

4 rcprescntedu -

at the corneis. 4, 5, 2 form. one face’ diagonnl 4,9, 10
form another face diagonal; 4, 8; 12 form one more face
diagonal.

5. (a,b,c) : B,Hg reacts with NH;, 1° and 2° amines
and forms ionic compounds.

H H< _H
2NH,;+ .
4 H/B"/‘H,

He 4NH; |
—_
- [n/"f\ms]
H H|
+[H,B(H]
However, with 3° amine, B,Hg forms an adduct.

6. (a,b,d) : As the temperature increases number of
collisions increases, hence pressure of gas molecules

43
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increases. The energy of gas molecules also increases
due to increase of temperature,

7. (acd) : In non-polar solvent, AICly retains its
dimeric form.
B. (ab,d) : Addition reactions (electrophilic or free
radical) are common for the alkenes and alkynes which
are initiated by ions or free radicals.
9. (832.50):1 g H contains = 6.023 x 10> atoms
» 1.8gH contains=6.023 x 10° x 1.8

= 10.84 x 107 atoms

10.84 102 x 27
100
= 292.68 x 10%! atoms

10.84 x10> x 15
100
=162.6 X 10*! atoms
When all the atoms return to 1% shell, then
(i) E3»1=(Es-E;)x292.68 x 10*

No. of atama in 3™ shell =

No. of atoms in 2™ ghell =

= (-3‘;6 +13. ﬁ)xx 602 x10717 x 292.68 x 10%!
=5668x10°]

Jo) E“"2 >1) r_(g, Fl}xlﬁlﬁxw“ >~ /

) §
/l [
/
!

' ="( liﬁﬂa 6):(1 smxlo““xmz 6',\1021 ~

=2657%x10°]
s E=FE +E’'=5.668x%10°+2.657 % 10°)=832.50k]

10. (4) : Out of the given compounds, those soluble in

ag. NaOH are:
H3C

OOH OH
11. (9): B8y —» 206py,
Initial moles: a 0
Moles after time t: (a-x) x

Wt.of 2°Pb _ 02

Wtof 3%y 1

. Molesof Pb _ 027206 _ 0231
Molesof 2%y 1/238 1

42
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" 68 goszoz produces O atNTP =224 l_1

or X -0231
a—-x
On adding 1 to both sides,
1+——=0231+1 = =1231
a—x a—x
1=2.303] og a
a—x
= 1.54x10"°=@1ug1231
t=1.35 x 10° years
&ox=9
12. (4.48) : H,0,+ H;S0, +2KI—>1,+ K;80,+2H;0
3M4g 254

254 g of I, is produced by 34 g H,0,
~ 0.508 g of I will be produced by .2% x 0.508g

= 0.068 g H,0,
Hence, 5 mL of H;0, solution contains H,0, = 0.068 g

. 1 mL of H,0, solution contains H,0, = P?Sg

For volume strength of H,0,,
2H102 — 2H10 + O:
224Lat STP

1;-:34-&5

0.068

A | mlo (L T g) anzoz pmdum 02 at NTP

_ 22400 0.068 - 448mL

68 5

i.e., the volume strength of H,0, solution is 4.48,
(*Volume strength” indicates the mL of O, at STP
obtained from 1 mL of H;0, solution.)

(o
13. (3): HOCHz
NH,
S C=CH

H,0 Is a stronger acid than RC=CH and RCH,0H.
Thermodynamics supports the formation of weaker
acid.

14. (72.34):250Cl; — Sn  +

2{119 + (2 x 35.5)) 119 119+ (4 x 35.5)
=380 =261

119 g Sn is deposited on decomposition of 380 g SnCl,.

SnCly



» 0.119 g of Sn is deposited on decomposition of

%—ls—g- X 0.119 g =0.380 g SnCl,

380 g of SnCl, decomposes to give SnCl,; =261 g
. 0.380 g SnCl, decomposes to give SnCl,
261
=25g X 03808 =0261g
Weight of SnCl, left after decomposition
=19.000-0.380g=18.620g
Weight of SnCl, formed = 0.261 g
Ratio of SnCl, : SnCl, is 18.620: 0.261 or 71.34: 1
= 7134+1=7234

complete
15. (c) : XeF, + H,0 aroiys’ 4Xe + 2XeOy

+24HF + 30,
16. (d) : 2XeOF; + Si0;—» 2XeO,F, + SiF,
17. (a) 18. (o)
0O
i ]l
(I) Me—C—CH — CH; —CH;—CH,—C—Me

o

(l) 0
Me
OH" . A
Intramolecular OH -m,0
aldol condensation

i
CH,—CH —C—OFEt B

Me

>

01)] éﬂz—CHz - Dieckmann Reaction *

_ﬁ_\P Et (Intra-Claisen condensation)

0
Q

oY

OH

(III) Perkin condensation reaction,

CH,CO0" /\)\

PhCHO T 1 R
+ J A5

(IV) Benzil-Benzilic acid rearrangement.
PhcoCOPh-ZL> (Ph),(lz—cocr
OH

doorstep.
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¢{Enhancer

This column is specially designed to make younr concepts crystal clear,

Compounds of metals with CO (carbon monoxide) as
a ligand are called metal carbonyls.

Classification Based on Number of Metals:

Monomeric metal
carbonyls

Polymeric metal
carbonyls

.| Those metal carbonyls| 1.

Metal carbonyls which
contain two or more
than two metal atoms
per molecule are

which contain only
one metal atom per
molecule are called

monomeric metal called polymeric metal
carbonyls. carbonyls.

2. | More volatile 2. | Less volatile

3. | Either colourless 3.|Deep coloured

or light coloured

.|Examples:| |4 .'Examples T [
f Nico) | Tl Ma(CO)g”
(2) Pe(CO)s 1" |(2) Cop(COY—

(3) Cr(CO)s
(4) V(CO)s

Bonding In Metal Carbonyls
Mectal-carbon bond in metal carbonyls possesses both
s- and p-character and they form two types of bonds :

o-Bond : It is formed by donation of lone pair of
electrons from carbonyl carbon into a vacant hybrid
d-orbital of metal.
n-Bond : It is formed by sidewise overlapping
of filled unhybrid d-orbital of metal with vacant
n*-orbital of carbon of CO.
During bonds formation, carbon acts as  donor
and n-acceptor. These two interactions combinely
called as synergic bond.

n

21:@0;} EO%

Symergic

/

Consequences of Synergic Bond:

".
4 \

Bond energy of CO : As metal-carbon nt-bonding
increases, bond between C and O weakens.

(a) If same metal with different +ve oxidation
number then

+ve oxidation number of metal increases

!

its donating tendency decreases
(M — C) n-bond weakens
i}
(C — 0) bond becomes stronger

*. Bond energy of C — O Bond = oxidation
number of metal
(b) Ifisoelectronic: In anionic complexes, metal
hns:: ‘gicater clectron dcnsitytohcdlspcrscd M-—-

\ 1': bcnd strength incrm:cs. o boud “.trcngth betwr.m

—

V ¢ L 0-decreases i.c. s
-ve charge on complex increases

more electron density on metal

M — C m-bond becomes stronger
U
C — O bond becomes weaker
Bond energy of C — O bond e
1

—ve charge on complex

Example: Decreasing order of bond energy of C—Obond :

[Ni(CO)4] > [Co(CO)4]" > [Fe(CO)4)%
Bond order : We know, bond energy is directly
proportional to bond order, we can use above
concept for bond order.

Metal-carbon 7t bond strength increases

L
Carbon-oxygen bond strength decreases

Carbon-oxygen bond order decreases

48]

By K. Vijay Bhasker, Senior faculty at Sri Chaitanya Educational Institution, Visakhapatnam
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e Bond length : As we know bond length inversely
proportional to bond energy and bond order.
Example :

In [V(CO)s)*~ [Cr(CO)s]* [Mn(CO)s]~

Metal-carbon bond strength decreases .
Carbon-oxygen bond strength increases
Carbon-oxygen bond order increases
Carbon-oxygen bond length decreases

Use of EAN Rule to Identify Oxidising Nature :
(1) BAN of V in [V(CO)4]
= At No. + CNo. (2) - Ox. No.
=23 +6(2)-0=35
To get next inert gas EAN, it gains an electron and
reduces, acts as an oxidising agent.
[V(CO)¢l + &« ——> [V(CO)sl™
EAN =35 EAN =136
(2) EAN of Co in [Co{CO)4]
=3 At. No. + C.No. (2) - Ox. No.
= 27+4(2)-0= 35
To get next inert gas EAN, it dimerises and acts
as an oxidising agent.
2Co(CO)4 —> Co,(CO)g
Structures of Some Importmt Carbonyl Compounds H

L NiCo)|, —
Al L. —N L\ 7|
N J ,:l %___~|" sf? hybridisation. ’f
FivN Tetrahedral
SopNEC EAN =28 +4(2) + 0
-"/;f,/‘ ‘\" EAN = 36
0G ZL.jfnnnneXCO
L O o
2 FE(CO); co
0":““"“”i sp°d hybridisation
! \ ......... Trigonal bipyramidal
: Fe '(—‘_‘{,30 EAN=26+5(2)+0
E/"._ """" EAN =36
OC=
CO
3. Cr(C0)s co
oc --.-.----l- -------- cOo sp°d® hybridisation
E \ i octahedral or Square
: Cr {  bipyramidal
/’ \= EAN = 24 + 6(2) + 0
OCLdeeneniXCO pAN =36

co
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sp>d? hybridisation
EAN=25+5(2)+1=36
(Metal-melzl bond)
5. [Cos(CO)s]

\/\/

Co ¢

/°’\/"\

dsp® hybridisation

EAN=27+3(2)+ 2 + 1
{Co-C (Co-Co
bond) bond)

) PROBLEMS -

thch of the following {s/are pardmagnetic?
{a) [VICO)e}— /(b) [Cr(COYg] '
{c) [Coy(CO)s) (d) [Fe(CO)s]
2. In which of the following metal-carbonyl
compounds, metal-carbon bond order is lowest?

= 36

—

(a) [Fe(CO)s] (®) [C(CO)]

(c) [Mn(CO)ql* (d) [V(CO)q]

3. Oxidation number of Co in Na[Co(CO),] is

(a) O (b) +1 (c) -1 (d) +3

4. Bond between Cr and C in Cr(CO)¢ possesses

(a) o character (b) = character

{c) lonic character (d) both (a) and (b).

5. 'Which of the following species is not expected to
bealigand?

(a) NO (b) NH{

(C) NHzCHzCH:NHz (d) CcO

6. Correct order of C— O bond strength is

(a) [TiCO)el*~> [V(CO)s]™ > [CHCO)g] > [Mn(CO)g]*
(b) [Mn(CO)g]*> [Cr(CO)g) > [V(CO)g)™ > [TH(CO)g-
(c) [V(CO)gl™ > [THCO)g)*~ > [Mn(CO)g]* > [Cr(CO)g]
(d) [TICO)*> [V(CO)el~> [Mn(CO)g]* > [Cr(CO)g]
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7.  What is the sum of bond order of Fe— C bond and
C—0 bond in Fe(CO)s?
1

(a) 25 (b) 3
1

(c) 4 (d) 35

8. Co(CO), attains stability by

(;) oxidation of Co (b) reduction of Co
(c) dimerisation (d) both (b) and (c).

9. EANof W(CO)gis
(a) 36 (b) 54 (c) 86 (d) 84

10. Stable metal carbonyl among the following is/are
Cr(CO)s Mn(CO)g Fe(CO)s
M (1) (1
(a) Tand II (b) IandIIl
(c) II only (d) 1l and IIL

SOLUTIONS

1. (a):EAN = At.No. + C.No.(2) - Ox. No.
=23+6(2)-0=235

As it contains odd number of electrons, it is

paramagnetic, —

o £\ w——,

2, (c) : Due to -ve charge, %-bond strength increases
and metal-carbon bond weakens and bond order Is
lowest.
3. (¢):Na+Co+4(CO)=0

+1+Co+4(0)=0

Co=-1

4. (d): In metal carbonyls, metal-carbon bond contains
both o and 7 bond characteristics.

5. (b): NHj does not contain lone pair to act as a
ligand.

6. (b):Morc -ve charge density on metal, less is
C — O bond strength.

7. (c) : Bond order between metal-carbon = 1
Bond order between carbon-oxygen = 3
Sum of bond orders = 4

8. (d):EAN of Co(CO), is 35. Hence, it dimerises
and undergoes reduction of Co, acts as an oxidising
agent.

9. (c) : EAN = At. No. + C. No. (2) - Ox, No.
=74+ 6(2)-0=286

10. (b): EAN of Mn(CO); is not equal to inert gas

EAN. Hence, it is unstable.

I s

e 0 @

/) / \ I —_— d ! Ve |
[/Scientist Who
Karl Waldemar Zieg'er was a German
chemist who won the Ncbel Prize in
Chemistry In 1963, with Giulio Natta, for
work on polymers. He is also known for
his work Inveling free-radicals, mult-
membered rirgs and organometalic
compounds, 25 weli 2s the development
of Ziegler-Natta catalyst. One of many
awards Ziegler received was the Wemner
von Siemens Ring In 1960 jointly with Otto
Bayer and Wa'ter Reppe, for expanding the
sclentific knowledge of and the techncal
development of new synthetic materials

Early Lite and Education

e Karl Ziegler was born In Helsa near Kasse] in Germany, An introductory
physics texthook first sparked Zegler's interest in science. It drove himto
perform experiments k1 his hame and to read extensively beyond his high
school curiculum. He was also introduced to many natable Individuals
through his father, including Emil Adoll vor: Behring, recognized for the
Diphtheria vaccine. Hs extra stucy and experimentation he'ped Lo explain
why be received an award for the most oulstanding student in his final
year at high school in Kassel, Germany. He studied at the University of
Marburg. However his studies were Interrupted, as during 1918 he was
deployed to the front as a soldier 10 serve inWorld War 1. He received his
Ph.D, in 1920, on “Stucies on semibenzele end related links®,

(26 Nov. 1898 - 12 Aug. 1973)

s "

Research and Contributions

* In 1926, he becama a prafessor a1 the University of Heidelberg where he
imvestigated the stability of radicals on trivalent carbons leading him to
study organometallic compounds and thei application in his research,
He ako worked on the syntheses of multi-membered ring systems. In
1933, Ziegler publshed hs first major work on large ring systems,
*Vie'gledrige Ringsysteme* which presented the fundamentals for the
Ruggl-Ziegler dilution prindiple.
Karl Tegler was credited with much of the postwar resurmection of chemical
resezrch in Germany ant helpad found the German Cherr izl Society where
he senved 25 a president for frve years He was akso the president of the
Germnan Society for Petroleum Scence and Coal Cherrlstry, from 1954 to
1957. In 1971, The Royal Scdety, Lendon, elected him as 3 Foreign Membet

Known For Awards

e Tiegler-Natta catalyst o Liebig Medal (1935)

e Tiegler process = War Merit Cross 2nd Class (1940)
*  Yohl-Ziegler brominaticn *  \emer von Siemens Ring (1961)
¢ Thome-Ziagler teaction s Nobe! Prize for Chemistry (1963)
s (Organoalumiréum chemistry

*  Organolithium reagent

@ o
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SOLUTION SET 80 o0, () Nallig NH,
1. (a):(a) trans-Dicyanobis(ethylenediamine)cobalt(IIT) ki 4
nitrate : frans-[Co(CN),(en),;]NO; OH Ol
+ + -
o CN-I : CN ™ -I N T E /g\\/Et + H
; Et” Y Et OH
en ; en en Co | en OH
p~ SRy : 4. (b): Zns—"E,7n0+50,
Enantiomerphic palr Zn0+H,S0, — ZnSO,+H,0
d-and I-cis-[Co(CN),{en),JNO, frans- lc::{m,(m);im, | e
(b) mer-Triamminetrichloridoplatinum(IV) ZnSO, ——-——3 ZnS+H,50,
chlori(d:ti- mtf-[Pl(NHJ);(CI)slg + 5. (c):LetNaCland CaCl, be a, b g respectivelyin 1 g
H.N _I H —I of a mixture.
J Cl 3 Cl _— a+ b . 1
P [on/
. Also, Meq. of CaCl, = Meq. of CaC,04 = Meq. of
H,N c1 HN NH, KMnO, =22x 0.1 x5=11
NH, o 111
Facial (Fa)) _ Mecridional (Mer) s Weightof CaCly = 11X — xm- =061g
(c) cis-D ki Ooglete (m): WelghtofNaCl=. 059
€) cie:Diamm t0-0-platinum(l): ., Weight of CaCly In 5 g mixture =061 x5
\ /" IPUNHL(ONO)] ,r.l — A 7 — g A 205
/1 ONO.. =
/| . ), .0\:0 / dem ofNeClin5g mlxturc 039%5'=1 958 "
H,N ONO ono Now, AT = % (1+u);+(l+2a)
Wl feNe@  forcac,
(d) rmns-'l‘etraammimdlch]oridomba]t(m) 1000 % 1.86 1.95 3.05
bmmldc rrans—[Co(NH,hClz]Br oo | A HDxSE H+)x
NH; T 1000 X 1.86

HyN , cl =g X0M9=277K
Eg j ~  Freezing point =273 - 277 =27023 K
H3;N H,N Cl

DONT DRINK WATER WHILE STUDYING.
BECAUSE CHEMISTRY SAYS THAT

CONCENTRATION DECREASES ON
ADDING WATER
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6. (a,b): (a) Cr,0F + 14H" + 6 — 2C" +31,+7H,0
25103_ + Iz—’ S‘Oﬁ- + 217
(b) 2MnOj + 16H* + 1or—>2Mn’++511+SH,o
25203 + 11—’ S¢Oﬁ +2I°
7. (b): Heat transferred to the calorimeter = Heat
capacity of the calorimeter x Rise in temperature
=177k K ' x (0.5K) = 8.85k]
Molar mass of CH, = 12 + 4 =16 g mol™
Enthalpy of combustion of CH, at constant volume i.e.,
-_[885 _ -1
AE (0 16 xlﬁ) = -885 k] mol
CHyp) + 204, = CO5» + 2H,0
AH4= AE+ .gnw‘RT 0 =0
=-8B5+(-2x 8314 % 1073 x 300)
=-885 - 4.988 k] mol ™" = -889.988 k] mol™

8. (a):

Empirical formula = G;H;N
(CsHN), = 108
(12x3+1x4+14),=108
54n=108=n=108/54=2
Molecular formula = CgHgN,
No. of H-atom in CsHgN; = 8

10. (3): 0.4 M of A 222

>02M 30 min.

> 0.1 M (for A)

k(at 35°C)
Temperature coefficient =2 = Kat 25°C)
= 2k (al 25°C) = k (at 35°C)
, for second order reaction rate constant (k) is
inversely proportional to half-life (t,/,).
As, k at 35°C gets doubled so, ¢,,, will be halved.

9. 8: C H N 0.4 M of B2 g2 M 2H g g m B2,
g llgg 0.05 M (for B)
121 14 [A]_o1 _
311 [B] 0.05
41 4 Sumofratio=2+1=3
3:4:1 ®e
IK - ‘ \. - 4 ’ ‘- _ II
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PROBLEMS

OBJIECTIVE PROBLEMS

1.

"

2. An’ organic compound A, CgH;gO on-réaction

MIND
BLOWING

The magnetic moment of a certain complex (4) of

Co was found to be 4.89 BM. and the EAN is 36.

Co also forms camplex (B) with magnetic moment

3.87 B.M. and EAN is 37 and complex (C) with

EAN, 36 but diamagnetic. Which of Lhe following

statements is true regarding the above observation?

(a) The oxidation states of Co in (A), (B) and (C)
are +3, +2 and +3, respectively.

(b) The number of unpaired electrons in (A), (B)
and (C) are 3, 4 and 0, respectively.

(c) The spin multiplicities of Co in (A), (B) and (C)
are 3, 2 and 1, respectively.

| are+6,+8 and +1, respectively, /

with CH3MgBr followed by acid treatment gives
compound, B, The compound, B on ozonolysis
gives compound, C, which in presence of a base
gives, D, The compound, B on rcaction with HBr
gives compound, E. The compounds D and E
respectively are

o ltelle! @

Hs 3

Br
() '

Hy
Hjy Br
COCH;,
(d) s
H,

111]OLYMPIAD
CORNER

3.

4.

(d) The oxidation states of Co in|(A), {B) and (C'] 7\

"'(a) m.:'I:(

To 1 Lof 1.0 M impure
H2804 samp!c, 1.0M
NaQH solution was
added and a plot was
obtained as follows :
The % purity oszsO4
and the slope of curve,
respectively, are

(a) 75%, - 1/2

() 50%, - 1/3

N

ﬂj 1.0 15
UI'NIOH[L

(b) 75%, - 1
(d) 50%, - 1/4

The major pmduct in the reaction is

N Ph—l—/ —’ls—°4—> 7

’ ' Mcr |

D ph—}—/_

$ (d) both (b) and (c).

OHMe

Et

A quantity of air (y = 1.4) at 300 K is compressed
sluwiy in case I and suddenly to half of its volume in
case II. Which of the following is correct regarding
the change in temperature in both cases?

(a) Case I, AT =0 K, case II, AT = 395.36 K

(b) Case I, AT = 395.36 K, case II, AT = 9536 K
(c) Case , AT=10K, case II, AT =368.36 K

(d) Case I, AT = 0 K, case I, AT = 9536 K

SUBJECTIVE PROBLEMS

6.

7.

What will be the angular frequency of an electron
occupying the second Bohr's orbit of He" ion?

An aromatic compound contains 69.4% carbon
and 5.8% hydrogen. A sample of 0.303 g of this

compound was analysed for nitrogen by Kjeldahl's
method. The ammonia evolved was absorbed in

53]
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50 mL of 0.05 M sulphuric acid. The excess of acid
required 25 mL of 0.1 M sodium hydroxide for
neutralisation. Determine the molecular formula of
the compound if its molecular weight is 121. Draw
two possible structures for this compound.

A mixture contains NaCl and an unknown chloride
MCL. (i) 1 g of this is dissolved in water. Excess of
acidified AgNOj solution is added to it. 2.567 g of
a white precipitate is formed. (ii) 1 g of the original
mixture is heated to 300°C. Some vapours come out
which are absorbed in acidified AgNO; solution.
1.341 g of a white precipitate is obtained. Find the
molecular weight of the unknown chloride.

9. How many moles of sodium proplonate should
be added to one litre of an aqueous sclution

containing 0.020 mole of propionic acid to obtain
a buffer solution of pH 4.757 What will be pH if
0.010 mole of hydrogen chloride is dissolved in the
above buffer solution. (Dissociation constant of
propionic acid, K, at 25°C = 1.34 x 10™°)

10. A flask of 1L having NHy) at 20 atm and
200 K is connected with another flask of volume
800 mL having HClg) at 8 atm and 200 K through
a narrow tube of negligible volume, The two gases
react to form NH,Cl(,) with evolution of 43 kj mol™!
of heat. If heat caplmt}' of HCl(,) at constant volume
is 20 ] K™! mal™! and neglecting heat capacity of
flask, NT1,Cl and volume of solid NH,Cl formed,
calculate final temperature in flask.

(R=0.08 L-atm K™! mol™)

1. @ :] Complex | Magnetic| No.ofunpaired ‘ Electronic configuration | Oxidation state
moment electrons ;
(A) 489B.M. 4 _!CO—)3d‘;|1L|1|‘1|1 [1] +3
(B) | 387BM. 3 Co—3d;[A[A[1[1]1] i
A BM_i l\ -‘ Ve _ Cor3d[n[a[n] [] WA +§‘"_, el
2’ (n) £ OMgB‘ e _ U 4V (@ Theproductis abml;;:l by methjd shift.__—
Br _‘_{M‘m H,0 Me
MgBe Ph Metil, phi( _:_,.ph_fi<
é 6 ~H0 élﬂﬁyé MeDd O 1PM{: K HM‘:
(A) (B) (E)
o, ZnIH,0 ot
COCH, CHs ph_|_<Mf <J
Base h 0o
! 5. (d): For case I, heat produced can be exchanged
(D) (@ with surroundings due to slow process and hence, the
3. (b): L. Molesof NaOH=1.0Mx 1.5L=1.5mol

Moles of H;504 = 1.0 M x 1L = 1.0 mol

2NaOH + HyS04—> NaySO, + 2H,0
2 mol 1 mol

Moles of H,504 reacted with NaOH

= % x 1.5 =0.75 mol H350,

% purity of H,SO, = %-‘3“” "I“’“ =75%
X.Y _1:slope=—2="15__
IL Forslope: +b =1; Slope= = =15 1

(55
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change is isothermal, ie., AT = 0.
For case I, the change is adiabatic.
Thus, TyVy = Tyv3

(L4-1)
300x V4D =T, x E)

300 x (2)©@9 =T, ;10g 300 + 0.4 log 2 =log T,
2.477 +0.120 =log Ty; 2.597 =log T,
= Antilog (2.597) =395.36K

Change in temperature (AT) = T; - T} =95.36 K
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2nZe*

nh

6. Velocityof electron in He" ion inan orbit (v) =
'

Radius of He* {on in an orbit (r,) = ————
an’me*z

Angular frequency,
_v 2nZe* XAn’me*Z N B’ Z2me?
A nhxmPh? rh’
¥ m=2,m=9.108x 102g,2z=2,
h=6.625x 10" ergsec
e=4.803x107'°
- 8x%(22/7)° x(2) xg.maxlu"" %(4.803%107'0)¢
(2)* x(6.625%1077)?
=2.06 x 1016 sec™!
7. o calculate percentage of nitrogen :
50 mL of 0.05 M H,S04 =50 mL of 0.1 N H,SO4
[ N=2xM]
Excess of acid required 25 mL of 0.1 M or 0.1 N NaOH
[o.o N.:m
25 mL of 0.1 N NaOH =25 mL of 0.1 N H,SO4
[N V=N, V3]
& Volume of 0.1 N H,SOy used for neutralisation of
NH3=50-25=25mL
Hence, % age of N
*_/1AXnormality of acid X volume of acid

* weight of the compound -~ |

14X01x25 - o

0.303
Percentage of oxygen =100 - (69.4+ 5.8 + 11.55) = 13.25%
Empirical formula

P.lcmmt‘ %

F, 4 4 4 f F F 4
J 1| / y
f /

Pcrcentage of mimgen -

Relative Simplest ratio
ofatoms

| 694 | 69. 4!12 58 | 58/0825=7

| 58 | 58/1=58 | 5.8/0.825=7

N | 11,55 | 11.55/14 = 0.825 | 0.825/0.825= 1

O 11325 1325/16=0.828 | 0.825/0.828=1 |

Hence, empirical formula of the aromatic compound

= (}]H'J'No

c
H

Empirical formula weight
=7X12+7%1+1x14+1x16=84+7+14+16=121
Molccular weight 121 _

Empiriml formula wdght 121
Hence, molecular formula = C;H;NO.
Structure of the compound :
Since the compound is aromatic, we can write its
formula as CgHsCH,;NO or CgHsCH=NOH
(benzaldoxime). It can exist in following two
isomeric structures:

5
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3 —G—H 15— C—H
Cells ﬁ Cells (|l:
—QOH HO —

w-ﬂmﬂdu]lm: anti-Benzaldoxime

8. Total weight of AgCl obtained = 2.567 g
NaCl does not decompose on heating to 300°C.
Therefore, amount of AgCl formed due to MCl=1.341g
- Weight of AgCl formed due to NaCl
=2.567-1341g=1226¢
NaCl AgCl
23+355 108+ 355
=585 =1435

143.5 g of AgCl is oblained from NaCl =585 g

< 1226 gof AgClis obtained from NaCl

83 12265 = 0.4998 g
143.5

. Weight of MCl in 1 g of mixture = 1.000 - 0.4948 g
=0.5002g
1.341 g AgCl is obtained from MCl = 0.5052 g

143.5 g AgCl is obtained from MCl = 05;32

=53.53
Hence, molecular weight of MCl = 53.53 g.

9. Letthe numhcr ol'mnles of sodium propionate = x

+ - 0 =
pH=pK, lusmad] log(1.34x 107)+ 103[002]

475—élog (134 x107) + lug[—- -]

McCl

x143.5g

'.‘ J ]
or 47: -1.3729+ ug[o 02]

log —— =4.75-4.8729=-0.1229
0. 02

=1,5 x 1072 moles
Amuunt of sodium propionate = 1.5 x 1072 moles
Wh:n 0.01 moles of HCl is added, 0.03 moles (0.01 +
0.02) propionic acid and 0.005 moles (0.015 - 0.010) of
sodium pmpionale are formed.

or

01’

=487-0.78=4.09
10. NH3® + H%—:’N'['ﬁd(,);AH= -430k]
. 2x1 8x08
Tnitil mole & 0e%200 0.08%200
0.125 04 0
Final male 0 0275 0.125

o Hmrpmduced 0.125%x43=5.375k]

The heat produced is used to increase the tem

of HCI left in flask since heat capacity of flask and
NH,Cl=0

s Q=nxC xAT

5375% 107 =0275 x 20 X AT = AT=97727K

- Final temperature = 200 + 977.27 = 1177.27 K .



A.
/

']
/

Consider the following reactior, |

4 J \ ’,.- r" /

Which of the following base will give the best yield
of the alkene II as the major product?

(a) CH,;0” (b) CHsO™

(c) (CH4),CO" (d) (GH;),CO
1£10*! molecules are removed from 200 mg of CO,,
then the number of moles of CO, left are

(a) 2.87x107 (b) 288x107°

(c) 0288 x 107 (d) 1.68x1072

On addition of increasing amount of AgNO; to
0.1 M each of NaCl and NaBr in 2 solution, what
% of Br™ ion get precipitated when CI” ion starts
precipitating?

[Kp(AgCl) =1.0x 107, K.;,(AgBr) =1x10"5)
(a) 0.11 (b) 999

(c) o.01 (d) 9.99

/4.

Exam on
May 3, 2020

In “a~ measurement jof quantum ' efficency “of

| /photosynthesis in green plants, jt was found that—
" 10 quanta of red light of wavelength 6850 A were

5.

needed to release one molecule of O,. The average

energy storage in this process for 1 moale O,

evolved is 112 keal. What is the energy conversion

efficiency in this experiment?

(Given:1cal=4.18J; Ny =6 x 105,

h=6.63%10*m’kgs™)

() 235 (b) 269 (c) 6637 (d) 73.1

Which of the following statements about polar

stratospheric clouds (PSCs) is not correct?

(a) PSCs are formed over Antarctica during
summer season.

(b) Type I clouds are formed at about —77°C and
contain solid HNO4-3H,0.

(c) Typellclouds are formed at about — 85°C and
contain some ice.

(d) A tight whirlpool of wind called Polar Vortexis
formed which surrounds Antarctica.

The C—C single bond length is 1.54 A and that
of C1—Cl is 1.98 A. If the electronegativity of Cl
and C are 3.0 and 2.5 respectively, the C—Cl band
length will be equal to

(@) 3.12A (b) 1.67A (c) 1.71A (d) 2.12A
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7. AHj of NF, is -113 i mol™ and N—F bond
ene:gy is 273.0 kJ mal™, If N = N and F—F bond
energies are in the ratio of 6 : 1 then their magnitudes
will be respectively
(a) 780.0 k] mor1 and 130.0 kJ mol™
(b) 840.0 k] mol™ and 140.0 kj mol™
(¢) 950.0 k] mol™! and 158.3 k] mol™
(d) 941.3 k] mol™! and 156.9 k] mol™'.

8. n-factors for Cu,S and CuS when they react with
KMnQ, in acidic medium are (neglecting the
further oxidation of released SO,.)

() 227 () 6,6 (c) 6,8 (d) 8,6

9. Let the most probable velocity of hydrogen
molecules at a temperature of 1°C be V. When the
temperature is raised to (2t + 273)°C the new rms
velocity is (suppose all the molecules dissociate
into atoms at later temperature.)

@ 243V, b J6v,

273

’2
2 + ‘T Vﬂ (d) g Vo

10. Which method is best for the synthesis of the
following compou.ngi_l

NCH0H

NBS, CCl(heat) . NaOH
Benzoyl peroxide © y
. Bry/FeBty  Mg/Ether | (HyC= O
M II . 7 r (u) H’oq. s
CH,
() Method I
(b) Method IT

(c) Both methods (T) and (IT) are equally good.
(d) Neither method (I) nor method (II).

11, Which one of the following statement is wrong for

the following reaction sequence?

[4]+ NaCr(OR), 55 (B) 224 (0)
Yellow Orange
calour colour

sal comp.

@
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(a) [A]is NaOH.
() [B] is Na,CrO,.

(h) [B] is NﬂzCl'Oa.
@ [C]isNaCr,0;.

12. Which of the following is not a resonance form of

13‘

14,

151

the enolate ion formed in the following acid-base
equilibrium? o

CH,
+ NaOH =—=
(8]

0 (o8
CH,
(b)
0
- 0
(<) (d)
o -

Which of the following is not correct from the
viewpoint of molecular orbital?

(a) Be, is not a stable molecule.

(b) He, is not stable but He" is expected to exist.

(c) Bond strength of N, is maximum amongst the

homonuclear diatomic molecules,
(d) Jheordcrofcncrgwsofmolecularo:bnalsln |
[ molecule is KKcQ.s"co‘z::qup;::m;J;(mp:-c-

A mh:ture of Na,CO, and K,CO, is used as fus:on

mixture because

(a) it has lower m,pt than Na,CO, and converts
metal salts to carbonates which decompose to
metal oxides

(b) it has higher m.pt than K,CO, and converts
metal salts to carbonates, which decompose to
melal oxides

(c) ithaslower m.pt. than both Na,CO; and K,CO;4
and converts the metal salts to carbonates, which
decompose to metal oxides

(d) ithashigher m.pt. than both Na,CO,and K,CO,4
and converts the metal salts to carbonates which
decompose to metal oxide.

In the following reaction, B,Hg + NH; ~22°C x,
Xis

(a) [BH,(NH,),]*[BH,]

(b) [BH,(NH,),]*[BH,]

() (BH,)' [BH,(NH,),]-

(d) (BH,)* [BH,(NH,),]
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. SOLUTIONS |
1. (d): Alkene II is less substituted means Hofmann's
product. Bulky base gives Hofmann's product.

2 (a):200mgafCO,=200x10~=02¢g

44 g of CO, = 6.023 x 10” molecules

02gofCO,= 6023x10% % 0.2 =0.0273 x 102

=2.73 x 10*! malecules
Now, as 10*! molecules are removed, so remaining
molecules = 2,73 x 10%! - 10?!
=10% (2.73 - 1) = 1.73 x 10* molecules
Now, 6.023 x 10*> molecules = 1 mole

1
2 1.73% 10* molecules = 1x1.73x102
6.023x 107

=2.87 x 10” moles
3. (b): To predipitate the AgCl,
Kp(AgCD _1.0x107"0

=0287% 1072

[Ag'] required = =10x10°M
Ag [Cl] 0.1
K,,(AgBr) 10x107"3
Br] left at this s = =
[Br] a8 [Ag']  1Lox10”?
=1.0x107*M
—4
%ofrerhainlng [Br‘]-'l'p'xm 100 = 01— it o
¥, ‘.4 | Jr % b..r L I-‘ \ J
/% of [Br’] to be precipitated =100-.0.1 =999 | /

4 O E=2=25%10]
Total energy of 10 quanta =10 x 2.9 x 10° =29 x 10"17)
112x 4.18 x10°

6x10%
=7.80x107)
7.80x107"°

20x1070°

Energy stored for process =

% efficiency =

5. (a)
6. (c): For a diatomic hetero molecule,
d4-5=rA+rB—D.09(n—x;)
Where, 3, = Electronegativity of more electronegative atom
%a = Electronegativity of less electronegative atom

1.54 1.98
Thus, rc = ry =077A.1q = T:O.?BA

Ya-%c=30-25=05
de_q=077+099-009%05=171 A

X100=26.9

1 3
7. (d): £N1(81+£F?(21 — NF;; AH=-113 k]

or %AHNEN +%MIF_,F —3AHN_]: =—ll3kI
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CH,

Let x k] mal™ be the bond energy of F—F bond then
bond energy of N = N bond will be 6x.

. -;-x6x+%><x—3x273=—113 K]

On solving, x = 156.9 kJ mol ™!
Therefore, N=N bond energy =6 x 156.9
= 941.3 k] mol™
and F—F bond energy = 156.9 k) mal™
8. (d):Cud" »20Cu?t+2e (n=2) (n=8)
§¥~ = 80,+6¢™ (n=6)

Cu®* does not change only $*~ changes to SO,
hence,n=6

9. (b): v, =1‘%T =JR(273 +1)

3(2+273+273)R
V,,,,,=J( 1 ) = J6(t + 273)R =6V,
CH,

. m,@ _BryfFeBr @ Mglether |
] B
CHJ

ST T WHC=0
Mgpy  @BO 7S
MgBr_¢ f.

CH,Br

CH3 C‘HJ
Method (I) will give @\
CH:BY

CH,Br
11. (b): 2NaCr(OH), + 2NaOH + 3H,0, 2%,
)

8H,0 + 2Na,CrO, —224 3 Na,Cr,0,
® ©

12. (b()): (a), (c) and (d) are resonating structures.

0 o)
et CHJ CI'I; CHJ
> —>
(0] (¢ R
13. (d) : The molecular orbital electronic configuration of
Fzmoleculeisuls’<a*ls’<02?<c'2?<02p:<ﬂpﬁ
=T2p; <T2p;=n'2p}
14. (c)
15. () : B;H, + 2NH; 255 [BH,(NH,),]" [BH,]"
¢e
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Only One Option Correct Type

1. If H-atom is supplied with 12,1 eV energy and
electron returns to the ground state after excitation
then number of spectral lines in Balmer series
would be
(Use energy of ground stale of H-atom = -13.6 ¢V)
@1 (b) 2 () 3 (d) 4

2. n,and n, moles of two ideal gases having molecular
weights M, and M;-respectively at temperatures |

AyKand' TQK are mixed. Assuming no_loss of /
merg}.thewnpemturc of mLtturemllheoomc /

T T T
Ty 4 n,T- s s
() mTy+n, T3 (b) T+,
© mh +mT, %) I xT,
n +ny mXxXn,

3. The formation of the oxide ion, 07@. from oxygen
atom requires first an exothermic and then an
endothermic step as shown below:

Oy + €& —> Ofp ; AH® = -141 k] mol™

Ofp + ¢ —> Of) i AH® = +780 k] mol™

Thus, process of formation of O?" in gas phase is

unfavonrable even though O?” is isoelectronic with

neon. It is due to the fact that

(a) oxygen is more electronegative

(b) addition of electron in oxygen results in larger
size of the ion

(c) electron repulsion outweighs the stability
gained by achieving noble gas configuration

(d) O™ ion has comparatively smaller size than
axygen atom.

4. Ethanol can undergoes decomposition to form two
sets of products.

PRACTICE PAPER

Time Taken : 60 Min.

CyHy(g + HyO (g AH° = 45.54 K]
C,H;OHy
2 CH;CHO{g + Hygi AH® = 6891 k]
If the molar ratio of C,11, to CH;CIHOis8:1ina
set of product gases, then the energy involved in the
decomposition of 1 mole of ethanol is
(a) 114.45kJ (b) 48.137kJ
(c) 2337K) (d) 57.22k]
5. When.KMnO, acts as an_oxidising agent. and‘
\ vitimately forms [MnO,J*, MnO}, Mn;O4 Mn*
\/then the number of electrons transfetred in each

case respectively is | S
(a) 4,3,1,5 (b) 1,5,3,7
(c) 1,3,4,5 (d) 3,57, 1

6. When cyclohexane is poured on water, it floats,
because
(a) cyclohexane is in 'boat’ form
(b) cyclohexane is in ‘chair’ form
(c) cyclohexane is in ‘crown’ form
(d) cyclohexane is less denser than water.

7. Xand Yare metal nitrates. X on heating liberates O,
but Y on heating liberates NO, and O,. X and Y are
respectively
(ﬂ) NENO_;. K:NOJ (b) IJNOJ, Mg(NO;);

(c) NaNO3, Mg(NO3); (d) Mg(NO;);, NaNO,
8. Main pollutants release from iron and steel industry

are
(a) only SO, (b) enly CO,
(c) only CO (d) all of these.

9. The standard heat of combustion of Al is
-837.8 k] mol ™! at 25°C. If Al reacts with O, at 25°C,
which of the following releases 250 k] of heat?

CHEMISTRY TODAY | AFRIL'20
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10,

11,

12.

(a) The reaction of 0.624 mol of Al

(b) The formation of 0.624 mol of Al;0O4.

(c) The reaction 0f 0.312 mol of Al

(d) The formation of 0.150 mol of Al;O;.
Cl

The dipole moment of chlorobenzene, @ is 1.5D.
cl

cl
The dipole moment of /@: is
cl a

(a) 286D (b) 225D (¢) 1.5D (d) 0D

The major organic products A and B in the given
reactions are respectively

H,C
KOH/C;H;OH
s 6 333-35; K A
TeFeliele

Ho canthe given reaction is madc to. procccd in
forward direction?

(a) Addition of ci5-1; 2-diol
(b) Addition of borax

(c) Addition of trans-1, 2-diol
(d) Addition of Na,HPO,

Assertion & Reason Type

Directions : In the following questions, a statement of assertion
is followed by a statement of reason. Mark the correct choice as :

()
()
(c)

(d)
13.

14.

54

If both assertion and reason are true and reason is the
correct explanation of assertion.

If both assertion and reason are true but reason s not the
comrect explanation of assertion.

If assertion Is true but reason Is false.

If both assertion and reason are false.

Assertion : Buffer system of carbonic acid and
sodium bicarbonate is used for the precipitation of
hydroxides of third group elements.

Reason : It maintains the pH to a constant value,
about 7.4.

Assertion : In BrF,, axial fluorine atoms are bent
towards the equatorial fluorine.

Reason : Repulsion of lone pairs on equatorial
flucrine is stronger as compared to on axial fluorine.

CHEMISTRY TODAY | APRIL‘20

15. Assertion : Hydrogen and deuterium arc both
present in ordinary dihydrogen.
Reason : Heavy hydrogen or deuterium was
separated from liquid hydrogen by fractional
distillation by H.C. Urey.

Only One Option Correct Type
16. When sulphur in the form of Sy is heated at
900 K, the initial pressure of 1 atm falls by 29% at

equilibrium. This is because of conversion of some
Sginto S,. The value of equilibrium constant for this

reaction is
(a) 2.55 () 9.9x107
(c) 11x 1072 (d) 1.89
2
17. Fora 3s-orbital, y(3s) = 71=[.L]u
(6 - 60 + 0?)e™® whcrc.cr—-f— What is the
0
maximum radial distance of node from nucleus?
(@) 28:+¥3) ) 3(3+3)q
3 Z 2 Z
@ 38-3a ) 36-V3)g
2 Z 2. 2 ,

,,.-"'i'a.A ﬂask of 1L having NHy(y al 20 am and_
ZB{OH}J‘*!"NQOHF\N?IBOI “1" \TQ[B(OH).‘] + 2H20 /

1,200 K is connected with-another flask of volume .
800 mL havlng HCIm at 8 atm and 200 K through
a narrow tube of negligible volume. The two gases
react to form NH,Cl,) with evolution of 43 k] mol™!
of heat. Ifhcnl ca;lmcuy of HCl, at constant volume
is 20 ] K! mol™ and ncglucung heat capacity of
flask, and volume of solid NH,Cl formed, then final
temperature in flask is
(Assume R=0.08 L atm K" mol™)

(a) 977.27K (b) 1177.27K
(c) 1077.27K (d) 1277.27K

At least half of Earth’s Oxygen

Comes from the Ocean

Microscopic,  single  celled
photosynthetic mico-organisms
called phytoplankton live near
the suface of the water drift
with the currents, and generally
do what plants do-make cxygen
as a byproduct by taking in
sunlight and carbon dioxide,




/

20.

19. The compounds in which the - CH; group causing

decrease in acid strength and increase in basic
strength are respectively
(1) CH;—COOH

(2) HOOC —@— CH;

o o O
HOOC  CH, H,C  NH,
CH;,
o
NH,
(a) 3and5 (b) 1and5
(c) 3and 4 (d) 2and5

More than One Options Correct Type
The values of two lattice energies are given below :
NaF - 915 kJ mol™!; MgO - 3933 kJ mol™
Which of the following correct statements help lo
explain the difference between these two values?

(d) The interionic distance in NaF is smaller than
that in MgO.

21. Which of the following reactions will give both

gases (X) and (V)2
NazQCh + H2804 —> (A)+ Na;SO4

H,0 + (f + (V)
Bumswith  Tums lime
yellow flame  water milky
() HiCO,—2—>  (b) FeC,0,——>
(c) HCOONa—2—> (d) HCOOAg—2—>

. The van der Waals’ parameters a and b for two gases

are given as,

Gas A Gas B

a=6.5 dm® bar/mole* |a = 18.0 dm® bar/mole®

b=0.056dm> mole™ |b=0.011 dm® mole™!

Which of the following options are incorrect?
(@) (Voa> (Vs (b) (Pa>(Po)s
(NT)a>(Tp (d) (P)ar=(Pa

(a) In cach of these compounds the jons are  23. Which of the following statements are correct about

isoclc.tronic

[b) The attraction between doub[y charged mns’

i aboul four_times-thn that ‘between. smgl)
charged ions.

(c) The interionic distance in NaF is greater than
that in MgO.

compoundsziandﬂ’ ,»"' [/ Il /

the_electrophilic substitution reactions in glven*

i'

/ » 0.

oo t”"‘

CBSE Class-12
Chemistry Paper 2020
Azlytis

CBSEClass 12

Stay Tuned for JEE Main & NEET Complete Analysis!

For Complete updates on CBSE 2020 Exams
&

Important Free Resources

\"[[311 blog.pcmbtoday.com

30 Dariflanner
NEET Preparation

Powerful
Tips for NEET
Preparation

JEE MAIN
PREPARATION

CHEMISTRY TODAY | APRIL'20

®



24.

”l

/ 267

(a) Compound A is more reactive than
compound B.

(b) In A, ring Y will take part in electrophilic
substitution reaction.

(c) In B, ring Q will take part in electrophilic
substitution reaction.

(d) Compound B is more reactive than

compound A.
Numerical Value Type
In 1 L saturated solution of AgCl [K,(AgCl)
= 16 x m‘“’] 0.1 mol of CuCl [K,,(Cud)
= 1.0 x 107] is added. The resultant concentration

of Ag” in the solution is 1.6 x 107, The value of x
is

From the given species, the number of aromatic

@@@:;czm

@@A

VD) v s

external pressure of 1 atm, 0.1 mol of He and
1.0 mol of an unknown compound (vapour pressure
=0.68 atm at 0°C) are introduced. Considering the
ideal gas behaviour, the total volume (in litres) of
the gases at 0°C is

Matrix Match Type

Answer the following questions (27 and 28) by
appropriately matching the columns based on the
information given in the passage :

Columns 1, 2 and 3 contain number of moles, volumes

To an evncuatud vessel with; muv.ible p{smn under"J

() 0.35 @112dm’ | (Q632x10%
(I 1.1 (iii) 2.8 L |(R) 6.023 x 10™
(IV) 0.50 (iv) 24640cc | (5) 3.011 x 10

27. The correct combination for 16 g of NO, is
(@) (D= (ii)—> (R)  (b) (M) - (iii) = (S)
@ M->D-2(Q (@ (IV)- (i) - (P)
28. For 32 g of sulphur, correct combination will be
(@ M- ({)— @) ®) (I)- (i) > (R)
() () = (ii) > (Q (d) (I - (iv) = (S)
Answer the following questions (29 and 30) by
appropriately matching the columns based on the
information given in the passage:
Columns 1, 2 and 3 contain reactants, products and
type of reactions, respectively.

Colnmnl Column 2 Column3 |
.(B) N\,//" (6 (x) Intercon- |
AL(50,), CH; version
— T |
VSRR |GHCH,CH,CCH,
CH,4
! !
I(C) f o N\ _l_l..‘.r; {r) H (y) v ——
/ ‘,‘ H_.II, ‘__H__ / \ § gl
\ ""(III_-IJ e | (8) N\/ 7 (z) ML‘ylat:lon il
(D) CH=CH, +
i
H—(IJ—CH_s,
CH,

29. Which ofthe fl:l].luw'lng has the correct combination

considering column-I, column-II and column-III ?
(@) A=pw (b) Bos,w
(c) C—qy (d D-nx

at STP and number of atoms, respectively.
Column 1 Column 2 Column 3
() 0.125 (i) 7840 mL (P) 13.25 x 102

30. Which of the following has the correct combination

considering column-I, column-IT and column-ITT 7

(a) D—>q,z (b) C—s,y
() Bory d) Aos,w ®o

Keys are published in this issue, Search now! @
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CONCEPT

<» BOOSTER

L

Hello dear students! Hope you all are fine. Those who have appeared for the board examinations, | believe
that you did your best. Now it's hard time that you start identifying your weak areas. | would suggest you
to study topicwise and not chapterwise as of now. Keeping this in mind | have present this article with some
Intricate and conceptual topics. Hope you will like it. All the best|

1z

CgHg + H3PO; + HCl + N,T
This is deamination process.
Do you know?
The above reaction takes place via free radical
mechanism.

% *Arunava Sarkar o
WHAT YOU KNOW? Chain initiation :
Hs PhN;CI™ + H,P(O)OH

N3CI" —» HCl + Ph — N =N — PH(O)OH
@) e, —Ph+ N, + PH(O)OH

N;Br- Chain propagation :
(“) , mn'c @ +N Ph+ HyP(O)OH —» PhH +PH(O)JOH

/1 /ia N /N T 0 /N thv + PH(O)OH — th, + PH(O)OH
/ /] ._.,‘ '. — a\ 7 [/ \ Wi
) NO, ' — J NO, .7 ' v _— Ph + Nz ‘ ny ——

NzCl— CuCN CN H3P03 +H"

(iii) S0.100°C™ +N, What you must know?
NaBH,/ethanol can also be used for replacement of
Do you know? diazonium group by hydrogcn
¥~ \._ S S

CuCl +:Cli —[CuCl,)
(Cuprous salts havea spedal afﬁnity for dinzonium salts.)
AN} + [Cl— Cu— CIJ- 2% 3 4 N, 185U

| queseSFY
Ar—cl+CuCl | BV
What you must know? JEE hdva
The above reactions are Sandmeyer reactions. If you take racice B0
Cu powder then it will be named as Gattermann reaction. \
WHAT YOU KNOW? & v !ﬂ‘:ﬁm
CeHsNICI™ + HyPO, + H,0 —C €

*Institute of Chemistry (I0C)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna
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WHAT YOU KNOW?
Br—@—NECl'+ CaHlg 0,

Br +N, + NaCl + H,0
@i+ @)
NO; +Nj + NaCl + H,0

Do you knnw?

PhNCl
O«N=0

@ s

«N=0 o(—N-Q‘J 0+—N

@ IS

—OH . ph —N=N—OH—>Ph+N; + OH

Ph H P H
___ NO,
y / & Y '_f'_-hl_i,O e
Ph
What you must know?

The above reactions are Gomberg reactions, It is to
be remembered that whatever becomes the nature of
a substituent in the second component, ortho or para
substitution always occurs predominantly.
Q. Identify the product.

A0

CH;CH:NOH:_)?
o o
HyC._. H e
Sols 5 A0 ﬁcf,,;'}‘)
H?)'e‘v H,c” O
Z-oxdm
© Ay CHJ_CEN-fCH;CODH
« I r
ORAN N\ C
OH o NcH,
B-axhne

A cH;—C=N+ CH,COOH

66
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Do you know?
Thorpe nitrile condensation or Thorpe reaction :
Base catalysed condensation between two cyanide
molecules where a-carbon of one molecule combines
to the cyano carbon of the other is popularly known as
Thorpe nitrile condensation or Thorpe reaction. Take
the following example :
CH3CH,C=N + CH;CH,CN —I‘E’—:g"g'—r
'ﬂm (|3H; NH, ‘]31“[3

CH,CH,C — CH — CN =—=CH,CH,C = C—CN

imino-nitrile (mamino.nimlg)
Enamino-nitrile is more stabilised than imino-nitrile.
Hence, the tautomerism takes place.
Mer.hnnism

CH; — c'_\L

+Omt

cy, Gronf <

CH,-_-’-J.;:H—C—-CH;CH; automerism,) /

NH,
CN
imino-nitrile CH;— ? =C—CH,CH;
CN
enamino-nitrile

Do remember that this reaction is carried out intra-
molecularly also, and in that case this reaction is called
Thorpe-Ziegler reaction and this is a useful method for
preparing 5 to 8 large membered ring.

CHy—C=N CH—C=N
Base 3
(CHZ)H EtOH (CHZ}H
CH;—C=N CH;—C-—
(CH;),. C C=N
(CH,) C —NH,;

o
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3/ Comldcr the followlng. /

1. @\/j is more basic than | ’

I I
H H

11. Order of basic nature is B
H > CE":NH > NH
(o] (o]
NH,
111, @’ is more basic than ammonia.

(a) All statements are correct.

(b) IIis wrong whileIand Il are correct statements.
(c) 1and Il are wrong while II is correct statement.
(d) Statementsand 1l are correct while I1I is wrong.

In a given sct of the reactions, acetic acid yielded a

product C.
CH,COOH —%3 A i{’éﬂ p-CHMgBIMO',
The product C would be

\/ 1 “\ / CzHS

(a) l::n,(:momcznf5 (b cn,cocsﬂ

/ — J
p——

(c) CHyCH(OH)CgHs @ CH,—é(OH)C;Hs

. Which resonance form is not possible in

the nucleophilic addition of OH™ ion to
para-fluoronitrobenzene?

_FyOH FsoOH

+

N
0? o 0?7 o
P OH F OH
© (@ Q
+
oﬁw\o_ 'O/N\‘O'

. The emf of a Daniell cell at 298 K is E;,

Zn | ZnS0O,(0.01 M) || CusSO, (1.0 M) | Cu

When the concentration of ZnSO, is 1.0 M and that
of CuSO, is 0.01 M, the emf is changed to E,.

What is the relationship between E; and E;?
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(a) E;=0=E, (b) E; > E;
(© Ei<B, (d) B =E,

5. P,S; is used with KCIO, in “strike any-where”
matches. The number of ‘P—P’ bonds and ‘S—P’

bonds in P,;S are respectively
‘P—P’ bond ‘S—P’ bond
(a) 6 3
(b) 3 6
(c) 1 2
(d) 0 6

6. Which of the following statements Is incorrect?
(a) Natural starch has approximately 10-20% of
amylose and 80-90% of amylopectin.
(b) Amylose is water soluble and gives blue colour
with iodine.

(c) Amylopectinisabranched chain
insoluble in water and does not give blue colour

with iodine.
(d) Starch is not hydrolysed by enzyme amylase
present in saliva.
7. 1 [MnClJ*, [FeF>~ and [CoFg* are

paramagnetic having four, five and four

unpaired electrons respectively.
II. Valence bond theory gives a quantitative

“interpretation of the thermodynamic stabllmes A

/i / ’ | of coordination compomds. \ /

/111 The crystal field splitting A5 depends’ upon the’

field produced by (he ligand and charge on the
metal jon.
Among the following correct statements are
(a) onlyIand IT (b) only I and ITI
(c) I, 1l and M1 (d) only IT and III.
8. Which of the following relations isfare correct
according to Freundlich adsorption isotherm?
(i) x/m = constant
(ii) x/m = constant x p'/" (n > 1)
(idi) x/m = constant x p" (1> 1)
(a) All are correct. (b) Only (i) and (ii)
(c) Only (ii) (d) Only (iii)
9. Which of the following expressions is correct for
packing fraction of NaCl if the ions along the face
are dlagona.lly removed ?

3 e +~m; 1_;“'3 N gmi
(@ - I!(r+ +r.)3 ®) - 8(r, +r;_]_’_
16 13 4 13
P i S e Wi
B(r, +r.) 8(r, + r.)’

(70
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10. Consider the
processes.

I Heating impure metal with I, at 150-200°C
and passing the resulting volatile iodide on
hot tungsten filament at 1400°C to get the pure
metal

TI. Heating the sulphide ore in air until a part is
converted to oxide and then further heating in
the absence of air to let the oxide react with
unchanged metal sulphide to get the metal

111. Electrolysis of the molten electrolyte containing
metal oxide and a-yolite or fluorspar Lo obtaln
the metal.

The processes used for obtaining aluminium,

titanium and lead are respectively

(2) L, M and ITT (b) IT, IlT and I

(c) M,Iand O (d) IL, I and III.

More Than One Options Correct Type

11, Which is not correct about X?

COOH
OHC—(:\ECOOH A5 x
()
(a) X can show haloform test.
(b) X can give brisk effervescence with NaHCO,.
(c) X cannot show Fehling’s test.

(d) X contalnsone —CHO, one>C—0 gmup ahd
' one—COOH group : \

following isolation/purification

-

12" T'he vapour pressure of ari ideal solutlon uf benme e

and toluene is 550 torr at 80°C then what would be
the correct statement about same solution at 100°C?

E_*-'coo- -
> 80°C  100°C
Temp. (*C)—>
(a) Vapour pressure of solution = 725 torr.
(b) At 725 torr pressure and 90°C, no vapour will

§88

form.
(UWINISICIRIA I B LIEDIMW)OIR)\DIS)
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1-a- FLAYOPROTEINS 2-i- GANGLIOSIDES
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(c) Composition of vapours is H and ﬁ
(d) Composition of liquid remain same at

equilibrium condition at any temperature.

13, Fenton's reagent is, X + H;0,. X combines readily
with Y and H,0 to form crystals of Mohr’s salt. X
can be made in laboratory from Kipp's waste. When
Kipp's waste is heated in the presence of O, and
water, Z is also produced along with X. The reaction
of X with KMnO, in the presence of H,S0, also
gives Z. Identify the correct match.

(a) X =FeSO, (b) Z = Fey(S0,),
(C) Y= (NH4)1504 (d) Z= FCSO4

14. Which of the following statements is false regarding

given rcacﬂ%ll?

1 NO,
6 2 Heal
s 3 e IQI-l3 —_—_
4

cl
(a) No reaction is possible because —Cl is present
on benzene ring.
(b) A nucleophilic substitution will take place in
_which both —Cl will berephcadbym«n—NHz

growps.

5 A nudzophilic subaﬂmﬂon wﬂl take placc ln:-"

. Which only—Clattached on C, will be replaced
by —NH,.

(d) A nuclcophﬂic substitution will take place in
which only —Cl attached on C, will be replaced
by '_NI'Iz.

15. When the temperature of a reaction is changed
from T} to T, half-life is found to decrease. Thus,
(@) ,>T
(b) the reaction is exothermic
(c) the reaction is endothermic
(d) the reaction can be exothermic or endothermic.

1. (d)

i I ©
2. (d):cu,—c—onﬁmn,—c—cl—‘]

OH

(]]—CHJ C,H MgBe é—CH;;
ICJHS I!,O’!dhcr
©

3. (a)

4. (b):Daniell cell reaction :
Cu**+Zn - Zn** +Cu; n=2

- 00591 [znz*]
0.0591 ,  0.01
Ey= Eca - 2 g
o 00591
=B q- —— log
B =Ban—— u m

On increasing [an"'] and decreasing [mu]' E,
becomes less thanE, Le, E; > E,.

5. (b): /P\

'lephwphom
trisulphide, P,S,

“S—P"bonds=6 “P—P"bonds=3
6. (d)
7. (b):Valence bond theory does not give a

quanﬂtaﬁve interpretation of the: thmnodynamic or

c mhi]jhes of coordmahon cnmpounds /

B. (c) — [ S~ N
9. (a) : Effective number of remaining CI”

ook d)-B
Effective number of Na* = 4

Occupied volume
Packing fraction = Total volume

13 _4_a 4 3 13_, 16_.
ZEx=ml +4x—nr Sal+—nrd
_4°3 37t_3 3~t

8(r, + r)? 8(r, +r_ ) ¥

10. (¢) : L Ti, (impure) + 2L, 220 5 7y,
Til, (volatile) W} Ti,) (pure) + 2y
IL 2PbS+30,—2> 2PbO + 250,

hi
PbS + 2PbO mf; 53Pb + SO,

-

II1. Cathode: AP’ (melt) + 3¢” — Al
Anode: C(‘) + 01- (melt) —> CO&] +2¢e
Cpy) +20° (melt) —> COyqy) + 4¢”
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11. (a,b,c.d) ¢ 500<P< 725

OHC COOH OHC So, at P =725 only liquid state exists.
A
GCOOH —_— m] 13. (‘.bﬁ) H Feﬂmn‘s msmt i’. .FCSOQ + Hzo:-
0 (X) FeSO, + (NH),SO, + 6H,0 — FeSO,-(NH,),S0,-6H,0

12, (a,b) £ p = pea + P (eg=mole fractionof o0

8O)IP=ParatPo¥y  (¥g=mole ba::;c) FeS, + O, + H;0 — FeSO, + Fey(S0,); + H,80,
550 = 400 x (1 - xp) + 600(xp) x) (2
150 = (600 - 400} 10FeSO; + 2KMnO, +8H,;S0, — 5Fe,(SO,); + 2MnSO,
150_3_ . _1 (0 (2) +8H,0
200 4 2744 14. (a,b,d) : The —Cl group present in the o- and
::\htl;ﬂﬂ;(::?ole &aﬂn will be same initially but get p-positions to the electron withdrawing group is

18‘ q 3 activated towards nucleophilic substitution, hence, only
P =—x500+—x800=125+600="725 torr —Cl present on the o- and/or p-position to the —NO,

S will be replaced.
XAPA=YaP o o
1 125 15. (a, d) : Half-life of a reaction will decrease only
4—x500=yAx715dyﬁ=7—25 when rate constant increases. Rate constants of all
So, y, = 5 and i = 24 reactions (endothermic or exothermic) increase

IA= 29 ¥s 29 on increasing temperature (except for the reaction,
At 90°C, mole fraction will be same initially but get 2NO + O, — 2NO,).
changed at equilibrium. hpnunpans ®o

Unscramble the words given in column | and maich them with their explanations in column Il
Gl
1. HANESPLC (o) A hydrated Mg-Al-Fe silicate clay. Used os o cotalyst, thermal insulotor ond
in agriculture as a rocting medium and soil oddiliva.
2. OPTHYRIXTO (b} Itis a term applied fo solids e.g., during the process of mognetizotion of iron,
3. [ITEREVUICML {c) Iis onimpure Al;O5 (corundum) containing seme fron oxide. It is used as a
polishing ogent ond abrosive.,
4.. YRRME {d) The isothermol gel-sol transformetion brought ebout by shaking or other
mechanical meons. It moy be regarded as a packing phenomenon.

5. ANDBL (e} Phaspholipids similar to lecithins except that ethanolamine or serine reploces
choline in the molecule. They are found in ¢!l onimals and vegetable tissues.

6. AIMOERXLAHTP {1 Disease which is coused due ta tha deficiency of vitamin A.

7. SYHSITREES {a) Itis o whita crystalline substance which tumns red when exposed to air. It is
used in onalytical detedtion of carbohydrates.

8. OURONC (h) It refers to ony non-irritating chemical such as olive oll.

Readers can send their responses ot edifor@mtg.n or past Ls with compfete address by 10" of every month.
Narnes of solution senders will be published in next fssue.
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(b) Section A: Q.no. 1 to 20 are very short answer questions (objective type) and carry 1 mark each.
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SECT ONA Bl 5. fredict_the majof _prodact / formed  when__

,f Rcld the given passage and answer the quesljuns

number 1 to 5 that follow:

The substitution reaction of alkyl halide mainly occurs
by Sy1 or Sy2 mechanism. Whatever mechanism alkyl
halides follow for the substitution reaction to occur, the
polarity of the carbon halogen bond is responsible for
these substitution reactions, The rate of §1 reactions
are governed by the stability of carbocation whereas for
S)2 reactions steric factor is the deciding factor. If the
starting material is a chiral compound, we may end up
with an inverted product or racemic mixture depending
upon the type of mechanism followed by alkyl halide.
Cleavage of cthers with HI is also governed by steric
factor and stability of carbocation, which indicates that
in organic chemistry, these two major factors help us in
deciding the kind of product formed.

1. Predict the stereochemistry of the product formed
if an optically active alkyl halide undergoes
substitution reaction by Sy 1 mechanism.

2. Name the instrument used for measuring the angle
by which the plane polarised light is rotated.

\/ 2- bmmopcntane reacts with hlcoho]icKOH.

4, Give one use of CHI,

5. Write the structures of the products formed when
anisole is treated with HI.

Questions number 6 to 10 are one word answers :

6. Identify which liquid will have a higher vapour
pressure at 90°C If the boiling points of two liquids
A and B are 140°C and 180°C, respectively.

7. Out of zinc and tin, whose coating is better to
protect iron objects?

8. Will the rate constant of the reaction depend upon T
if the E_, (activation energy) of the reaction is zero?

9, Give the structure of the monomer of PVC.

10. Which structural unit present in a detergent makes
it non-biodegradable?

Questions number 11 to 15 are multiple choice

questions :

11. Out of the following, the strongest base in aqueous
solution is

*For Complate Analysis of CBSE Board Chemislry Paper 2020 & Important Free Resources Visil blog.pembtoday.com
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(a) methylamine (b) dimethylamine
(c) trimethylamine(d) aniline.

12. Todoform test is not given by
(a) ethanol (b) ethanal
(c) pentan-2-one (d) pentan-3-one.

13. Out of the following transition elements, the
maximum number of oxidation states are shown by
(a) Sc(Z=21) (b) Cr(Z=24)
(¢) Mn(Z=25) (d) Fe(Z=26).

14. Hardening of leather in tanning industry is based on
(a) electrophoresis (b) electro-osmosis
(c) mutual coagulation (d) Tyndall effect.

15. What is the correct IUPAC name of the given
compound?

CH,

|
CH,— C —CH,—CH
|

COOH
(a) 2,2-Dimecthylbutanoic acid
(b) 2-Carboxyl-2-methylbutane
(c) 2-Ethyl-2-methylpropanoic acid
(d) 3-Methylbutanecarboxylic acid
For questions number 16 to 20, two slatements are
given-one labelled Assertion (A) and the other

Jabelled Reason(R), Select the correct answer wer (o lhm /\

/ questions from the mdm (' ), (u], (i) . smd (w] as gm:n

below: / - —

(i) Both Assertion (A) and Reason (R) are correct
statements, and Reason (R) is the correct
explanation of the Assertion (A).

(ii) Both Assertion (A) and Reason (R) are correct
statements, but Reason (R) is not the correct
explanation of the Assertion (A).

(iit) Assertion (A)is correct, but Reason (R) is incorrect
statement.

(iv) Assertion(A)isincorrect, but Reason (R) is correct
statement.

16. Assertion (A): Auand Agare extracted byleaching
their ores with a dil. solution of NaCN.
Reason (R) : Impurities associated with these ores
dissolve in NaCN.

17. Assertion (A) : F —Fbond in F, molecule is weak.
Reason (R) : F alom is small in size.

18, Assertion (A) : Linkage isomerism arises in
coordination compounds because of ambidentate
ligand.

Reason (R) : Ambidentate ligand like NO, has two
different donor atoms i.e.,, N and O.

74)
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19, Assertion (A) : Sucrose is a non-reducing sugar.
Reason (R) : Sucrose has glycosidic linkage.

20. Assertion (A) : The molecularity of the reaction
H, + Br,—> 2HBr appears to be 2.
Reason (R) : Two molecules of the reactants are
involved in the given elementary reaction,

21. Define the following terms :
(a) Tranquilizers
(b) Antiseptic
OR
Explain the cleansing action of soaps.

22. For a 5% solution of urea (Molar mass = 60 g/mal),
calculate the osmotic pressure at 300 K.
[R=0.0821 L atm K™ mol™]

OR
Visha took two aqueous solutions — one containing
7.5 g of urea (Molar mass = 60 g/mol) and the
other containing 42.75 g of substance Z in 100 g
of water, respectively. It was observed that both the
solutions froze at the same temperature. Calculate
the molar mass of Z.

23. Analyse the given graph, drawn betwaen
concentration of reactant vs. tima B

\ ‘,f' ," B W ) ’-'I P 4 -' f‘, .l. ;: {;'

_1.6 ."’ ‘--______- J \/ "-____

|
freactant —»
|
|

o038

R o
5 02 fommmpeemmr .
1 1)

0 ' e

(a) Predict the order of reaction,
(b) Theoretically; can the concentration of the reactant
reduce to zero after infinite time. Explain,

24. Draw the shape of the following molecules :
(a) XeOF,
(b) BrF,
25. Give the formulae of the following compounds :
(a) Potassium tetrahydroxidozincate(Il)
(b) Hexaammineplatinum(IV) chloride
26. What happens when

(=) propancne is treated with methylmagnesium
iodide and then hydrolysed, and

on




(b) benzene is treated with CH,COCl in presence
of anhydrous AICL,?
27. Write the names and structures of monomers in

the following polymers :
(a) Bakelite (b) Neoprene

SECTION C

28. Give the structures of A and B in the following

sequence of reactions :
() CH,COOH—TlyaRiOBt,p
FeHQ _, NaNO,+HQl |

(b) C4HZNO, »A— g

- CuCN _, HOH*

OR
(a) How will you distinguish between the following

pairs of compounds ;

(1) Aniline and ethanamine
(li) Aniline and N-methylaniline
(b) Arrange the following compounds in decreasing

order of their boiling points :
Butanol, Butanamine, Butane

29. Give the plausible explanation for the following :
" [(a) Glicose docsn t give 2 4-DNP G /

/'|//(6) The two strands T DNAare not idenfical but/

. /are comp‘!emcntary
(c) Starch and cellulose both contnin glncosc unit

as monomer, yet they are structurally different.

Account for the following :

(a) Sulphurous acid is a reducing agent.

(b) Fluorine forms only one oxoacid.

(c) Boiling point of nable gases increases from He
to Rn.

30,

OR

Complete the following chemical reactions :

(a) MnO, +4HCl—>

(b) XeFs+ KF——>

(c) I(‘q) + H\an) + 02(5'} e
31. Explain the role of the following :
(a) NaCN in the separation of ZnS and PbS.
(b) Si0, in the metallurgy of Cu containing Fe

as impurity.
(c) Iodine in the refining of Ti.
Give three points of difference between
physisorption and chemisorption.

33. How will the rate of the reaction be affected when
(a) surface area of the reactant is reduced,

32.

(b) catalyst is added in a reversible reaction, and
(c) temperature of the reaction is increased?

34. Calculate the mass of ascorbic acid (Molar mass =
176 g mol™!) to be dissolved in 75 g of acetic acid,
to lower its freezing point by 1.5°C.

(Kf = 3.9 K kg mol?)

35. (a) Calculate AG® for the reaction,
an + Cl.lzf ,—F' Zn‘f ) + Cu(‘)
Given : E° for Zn?**/Zn = -0.76 V and
E° for Cu?*/Cu=+0.34V
R=8.314] K™ mol-}, F=96500 C mol-.
(b) Give two advantages of fuel cells,
OR

(a) Out of the following pairs, predict with reason
which pair will allow greater conduction of
clectricity.

(i) Silver wire at 30°C or silver wire at 60°C.

(i1) 0.1 M CH,COOH solution or 1 M CH,COOH
solution.

(ii1) KCl solution at 20°C or KCl solution at 50°C.

(b) Give two points of differences between
electrochemical and electrolytic cells,

36. (a)-Account for the following : A "~
\ AN _Copper(l) componnds are’ white whereas—-.
\/' | copper(I) cnmpounds are coloured.
(ii) Chromates c.hn.nge their colour when kept in
~ anacidic solution,
(iil) Zn, Cd, Hgare considered as d-block elements
but not as trans{tion elements.

(b) Calculate the spin-only moment of Co?* (Z = 27)
I(:r:yozmung the clectronic configuration of Co and
+

OR

(a) Give three pointsof difference between lanthanoids
and actinoids.

(b) Give reason and select one atom/ion which will
exhibit asked property :
(1) Sc* or Cr3t (exhibit diamagnetic behaviour)
(i) Cror Cu (high melting and bolling point)

37. (a) Out of t-butyl alcohol and n-butanal, which

one will undergo acid catalysed dehydration faster
and why?

(b) Carry out the following conversions :
(i) Phenol to salicylaldehyde
(1) t-Batyl chloride to t-butyl ethyl ether
(iii) Propene to propanol
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OR

(a) Give the mechanism for the formation of ethanol
from cthene.

(b) Predict the reagent for carrying out the following

conversions :

(i) Phenol to benzoquinone

(ii) Anisole to p-bromoanisole

(iii) Phenol to 2,4,6-tribromophenol

SOLUTIONS

1. Stereochemical aspects of nucleophilic substitution
reaction in Sy1 proceeds with racemisation.

2. Polarimeter is used for measuring the angle by
which the plane polarised light is rotated.

Br

|
3. CH,—CH,—CH,—CH—CH, + KOH{ak)—)
2-Bromopentane
CH,—CH=CH—CH, +
Penl-2-ene
Pemt-1-ene
(Minar)
4. lodoform (CHL,) is used as a mild antiseptic.

oc:H3 \ _~OH /\ - 7

CHS_

(" I' ~ . [Il ;'I'

Phenol

6. L[qmdA 7. Zinc
T
9. CH,—CH,

10. Branched hydrocarbon chain

11. (b) : The increasing order of basicity of the given
compounds are (CH,},NH > CH,NH, > (CH,);N >
CH .

Tf‘::r!:: is a subtle interplay of the inductive effect,
solvation effect and steric hindrance of alkyl groups
which decides the basic strength of alkyl amines in the
aqueous state,

12, (d) : Jodoform test is given by only those carbonyl
compounds which have CH,—C— group or alcohols

Il
which have CH;—CH —in dlel? structure.
13. (0) S
14. (c) : Hardening of leather in tanning industry is
based on mutual coagulation.
15. (a)

75
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16. (c) : Auand Ag dissolve in NaCN solution to form
their soluble complexes while the impurities remain
unaffected which are filtered off.

17. (b) : Duc to small size, the lone pairs of clectrons
on F-atoms repel the bond pair between F-atoms.
Therefore, F—F bond in F, molecule is weak.
18. (a)
19. (a) : Sucrose is disaccharide and its two
monosaccharides are held together by a glycosidic
linkage. Since the reducing groups of glucose and
fructose are involved in glycosidic bond formation,
therefore, sucrose is a non-reducing sugar.
20. (a) : Molecularity is two because two molecules
of the reactants are involved in the given elementary
reaction,
21. (a) Refer to answer 8, Page no. 267 (MTG CBSE
Champion Chemistry Class 12).
(b) Refer to answer 6, Page no. 267 (MTG CBSE
Champion Chemistry Class 12).

OR
Soap has a hydrophobic part (hydrocarbon) that
attracts dirt, grease oil, etc. whereas hydrophilic part

/{(— COONa) attracts water that take oil, dirt and grease.™

Soaps do not work well with hard watér beausc Mgt—.

and Ca?* jons of hard water react with soap to. form .

magnesium and calcium salts of fatty acids which are
insoluble in water and form scum.
2C,,H,,COONza + CaCl,— 2NaCl + (C,,H,,C00),Ca

Soap Insaluble calciom
stezrate (soap)

22. Molality () of urea solution
w X 1000
= M x Mass of solvent

_ 5x1000
60X 95

=0.877 m

Osmotic pressure (1) = CRT
=0.877 x 0.0821 x 300 = 21.6 atm

OR
75%1000 _, 25m i)
60x 100
42,75 %1000
Molar mass x 100
42?-5 ...(ﬁ)

- Mol. mass

As both the solutions have same depression in freezing
point so they have same molality.

Molality (m) of urea =

Molality of substance, Z=



From eqn. (i) and (ii), we get
4275
B olat mam

Molar mass of Z = 342 g/mol

23. (a) The reaction is of first order.
(b) Rate = k[A] for first order reaction.

_2303, 14l
t °lA),
Atinfinite time
, 2303, 0
=k (4],
F f F Ql
24. (a) >)5<F (b)dlr—l?
F
XeOF, Bely
25. (a) K,[Zn(OH),]
Potassium tetrahydroxidozincate{I)
(b) [Pt(NH,)]Cl,
Heaxaammineplatinum(IV) chloride
0 Pvet
26. (a) CH,-—C—CH,%G-I, C—cn,
_ Propanone
SR " ou /, CH,
/1 L \/ =t H;o* 7/
[ /—\'cH, —(}I—CH {1/
2-M=thytpml;3n-z-d
COCH,
AlCl
(b) @+CH,COGI-L>
Benzene Acetophenane

27. (a) Bakelite: Monomers are phenol and

formaldehyde.

0

Il
H—C—H
Formaldehyde  Phenol
(b) Neoprene : Neoprene or polychloroprene is formed
by the polymerisation of chloroprene.
Cl

CH,=C—CH=CH,
Chloroprene

(2-Chlaro-1,3-butadiene)

28. (s) CH,COOH ~32 CH,CONH, X925 cH1 NH,

(4) (8)

OH

(b) (-"‘snsl“‘ozw> CeHNH, m;?;'; Hm: L
(4)
C NI CI-
(8)
(c) CH NzCI _)CsHsCN C¢H,COOH
(4) (8)
OR
(a) (i) Refer to answer 42, Page no. 228 (MTG CBSE
Champion Chemistry Class 12).
(ii) Refer to answer 60 (ii), Page no. 230 (MTG CBSE
Champion Chemistry Class 12).
(b) Decreasing order of boiling points of given
compounds:
Butanol > Butanamine > Butane
29. (a) Actually; glucose exists in the cyclic hemiacetal
form with only a small amount (< 0.05%) of the open
chain form. Since, the concentration of the open chain
form is low and its reaction with 2,4-DNP is reversible,
therefore, formation of 2,4-DNP derivative cannot
disturb the equilibrium to regenerate more of the open
chain form from the cyclic hemiacetal form and hence,
does not give this test.
(b) The two strands in DNA molecule are held together
by the hydrogen bonds between purine base of one
strand and pyrimidine base of the other and vice versa..

momt

/ Becanse of different sizes and grometries of the bases,

the only possible pairing in DNA are G (guanine) and
C (cytosine) through three H-bonds, i.e., (C = G) and
between A (adenine) and T (thymine) through two
H-bonds (i.e., A ="T). Dueto this base-pairing principle,
the sequence of bases in one strand automatically fixes
the sequence of bases in the other strand. Thus, the two
strands are complementary and not identical.

(c) The basic structural difference between starch
and cellulose is of linkage between the glucose units.
In starch, there is o:-D-glycosidic linkage. Both the
components of starch-amylose and amylopectin are
polymers of ¢t-D-ghucose. On the other hand, cellulose
is a linear polymer of fB-D-glucose in which C1 of one
glucose unit is connected to C4 of the other through
B-D-glycosidic linkage.

30. (a) Due to the presence of a lone pair of electrons
on the sulphur atom, sulphurous acid can be easily
oxidised to sulphuric acid therefore, it acts as a reducing

agent,
H,0 + Br, + H,SO;— 2HBr + H,SO,
(b) Refcr to answer 88, Page no. 110 (MTG CBSE
Champion Chemistry Class 12).
(c) As the size of noble gases increases, van der Waals’
forces of attraction increase accordingly and hence, the
boiling point increases from He to Rn.

@
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OR

(a) MnO, + 4HCl— Mn(l, + 2H,0 +Cl,
(b) Xl:_l‘s + KF— K* [XeF,]”
(€) 41, +4Hy, ) + 0, — 2H,0 + 2L,
31. (a) NaCN is used as a depressant in froth floatation
process which selectively prevents ZnS from coming to
the frath but allows PbS to come with the froth.
(b) During the metallurgy of copper from copper
pyrites, CuFeS,, its roasting gives FeO besides Cu,0
and SO,.

4%&2{'} +1101(‘] —4 FEO(‘) +2 Cu,O(,)+BSOKx)
(Copper pyrites)

To remove FeO, 5i0, is added to form slag.

FeO + §i0; — FeSiO,
(Basic oxide)  (Acidic oxide) Slag
(c) Refer to answer 86, Page no. 93 (MTG CBSE
Champion Chemistry Class 12).
32.

Property

Physisorption | Chemisorption
Low enthalpy;, is the| High enthalpy, is the
order of 20-40 order of 80-240
k] mol-. k] mol-'.
Reversibility | Reversible process. |1rr=w,mb!e process.

' With Iheincreasein Chmnisorpﬂnn

/" |of adsorption " temperature_upto ' a
decreases because certain exient and
adsorption is althen decreases. A
exothermic process|gas  adsorbed  at
and kinetic energy low temperature by
of gas molecules physical adsorption

increases with may change ioto
temperature. chemisorption at high
ternperature.

33. (a) For a reaction involving a solid reactant or
catalyst, the smaller is the particle size ie., greater is
the surface area, the faster is the reaction. therefore, on
reducing the surface area, rate of reaction is reduced.
(b) A catalyst generally increases the speed of a
reaction without itself being consumed in the reaction.
In case of reversible reactions, a catalyst helps to attain
the equilibrium quickly without disturbing the state of
equilibrium.

(c) The rate of reaction increases with increase of
temperature. In most of the cases, the rate of reaction
becomes nearly double for 10° rise of temperature.
In some cases, reactions do not take place at Toom
temperature but takes place at higher temperature.

76
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/ [temperature |temperature, extentlﬁrst increases w:th

34. Given, M, =176 g mol™!, AT;= 1.5°C

W) =758, K;=39 Kkgmol™, w; =?
K¢ X w,y X1000
arpe—f 2
M, Xw,

y, 2 ATy XMy Xwy _ 15x176%75 _
2= Kz 1000 3.9 % 1000

35. (a) Zng,)+ Cu'*‘&Iﬂ — Zn""m +Cuyy
Here,n=2
Eean = Bounode ~Einode
=034-(-076)=1.1V
F=96500 C mal!
A,G° = -nFE3 5 =~2 x 1.1 X 96500 = -212300 ] mol~!
=-212.3 k] mol™!
(b) The two advantages of fuel cells are :
(1) They produce electricity with an efficiency of about
70% compared to thermal plants whose efficlency is
about 40%.
(if) They are pollution free,
OR
(=) (1) Silver wire at 30°C allows greater conduction
of electricity than 60°C because with increase in
temperature metallic conduction decreases due to
vibration of kernels.

/1 /(1) 01 M acetic acid’ solution nllowsr grcater

condudlun ‘of electricity, because wnh dilution’ degree
of dissociation-Increases and’ hence, number of-ions—
increases.

(i) KCl solution at 50°C will have greater conductance,
This is becanse ionic maobilities increases with increase

in temperature.
(b]
Electrochemlcal cell | Electrolytic cell
1. 'Rlsadﬂicctnoonvc:t It is a device to convert
 chemical energyinto | electrical energy into
‘electrical energy, ie., |chemical energy,
clectrical energy is i.e., clectrical energy
‘produced as a result of |is supplied to the
 the redox reaction. electrolytic solution to
' bring about the redox
reaction.
2. | 1t is based upon the ‘The redox reaction is
| redox reaction which is | non-spontaneous and
spuntanwusu, takes place only when
AG =-ve clectrical energy is
supplied i.e., AG = +ve.

36. (a) (i) Cu(l) compounds have completely filled
d-orbitals and there are no vacant d-orbitals for



promotion of electrons whereas in Cu(II) compounds
have one unpaired electron which is responsible for
colour formation.
(i1) In aqueous solution,

Crn0y + H,0=——=2Cr0} + 2H'

Dichromate ion Cl'lrom:.tc fon
(Orange red) (Yellow)

When an acid is added (i.e., pH of solution decreased),
the concentration of H' ions is increased and the
reaction proceeds in the backward direction producing
an orange red dichromate solution.

(iii)Zn, Cd, Hg are considered as d-block elements but
not as transition elements because they do not have
partly filled d-orbitals in their atomic state or their
common oxidation states (i.e., Zn?*, Cd?*, Hg?*).

(b) Co = [Ar]3d"4s®

Co?* = [Ar]3d”

i.e., there are three unpaired electrons (n = 3).

Hence, =, in(n+2) B.M. = ,I3(3+2) =3.87B.M.

OR
(a) (i) Difference between lanthanoids and actinoids
are following :
(i) Electronic configuration : The general electronic
configuration of lanthanoids is [Xe]4f '=!* 54%! 62
whereas, that of actinoids is [Rn] 5f!-' 64%! 72, Thus,

anthancids ‘involve- the filling of 4forbitals" whiereds,

/ actinoids involve the filling 0f Sf-orbitals.
/(i) Oxidation states_:_Larithanoids have_ principnl
oxidation state of +3. In addition, the lanthanoids show
limited oxidation states such as +2, +3 and +4 because
of large energy gap between 4fand 5d subshells. On the
other hand, actinoids show a large number of oxidation
states because of small energy gap between 5f and 6d
subshells.
(iil) Chemical reactivity : First few members of
lanthanoids are quite reactive almost like calcium,
whereas, actinoids are highly reactive metals especially
in the finely divided state. Lanthanoids react with dilute
acids to liberate H, gas whereas actinoids react with
boiling water to give a mixture of oxide and hydride.
(b) (i) Sc* has 3d° outer electronic configuration,
therefore it is diamagnetic in nature whereas Cr>* has
3d° outer electronic configuration. So, it is paramagnetic
due to presence of unpaired electrons.
(ii) In a particular series, the metallic strength
increases upto middle with increasing number of
unpaired electrons, i.e., upto d° configuration. After Cr,
the number of unpaired electrons goes on decreasing.
Accordingly, the m.pt and b.pt. decrease after middle
(Cr) because of increasing pairing of electrons.

37. (a) Refer to answer 73, Page no. 188 (MTG CBSE
Champion gﬁcmlstry Class 12).

(b) (1 @

Phenol

ONa
CHO

NaOH, 340K 3

CHCI
: 3 “_NaCl,-H,0

Chloroform
OH
CHO  pyna
=NaCl
Salicylaldehyde
(ii) The given conversion is not possible by treating
sodium ethoxide with t-butyl chloride or bromide

since, under these conditions an alkene i.e., isobutylene
(2-methylpropene) is the main pmduc}lz.mu

(til) CH;—CH=CH, + (H—BH,);
Propene
|Mc1 13_(|;H_(|;Hz]

H BH,
v
CH,CH=CH,
311,0,
SCUCH,CH,OH 41,80y /\ [/~
\ a'rl P“'m -1-ol -' ’ _.'J‘ l- ;:‘ {l
N — fok—~'"" VvV \

(a) Refcr to answer 53 Page no. 186 (MTG CBSE
Champion Che Class 12),
(b) (i) Refer to answer 58 (i), Page no. 186 (MTG CBSE
Champion Chemistry Class 12).
(ii) Refer to answer 83, Page no. 189 (MTG CBSE
Champion Chemistry Class 12).
(iii) Refer to answer 51 (ii), Page no. 186 (MTG CBSE

Champion Chemistry Class 12). P
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> Redox Reactions

Essentials Of » The s-Block Elements

» The p-Block Elements

e In redox systems, the titration method can be
2 3.ae ; adopted to determine the strength of a reductant/
e Redox reaction {(Oxidation-reduction) idant nsing a redox sensitive indicator.

v e MnO7acts as the self-indicatar.
Sn?* + 2Fe¥* —> 2Fe?*+5n* e Cr,07 ,which is not a self-indicator but oxidises the
Reducing  Oxidising T Indicator substance diphenylamine just after the
mrt =t equivalence point to produce an intense blue colour
Oxdation thus signalling the end point.
o Types of redox reactions : o Iodine itself gives an intense blue colour with starch
- Combination reaction : and has a very specific reaction with thiosulphate
0 A 2 ions (S,D:"J which is a redox reaction.
Mg+ N2 —>MgsN; o 2Cu® +4I"—> Cugly +1,
- Decomposition reaction : e LL+25,0F =2+ 540:_
2433 0303, e

. - /Displacement reaction: | . Alkali metals ; [noble gas]ns'
/ J (a) Mctal dLaplm:ment /) / !f . \ Al.lmllneealth metals : [noblc ps]ns' \ /-A
/ \ |/ —

/ L ‘ ;2‘6_2 0. o HeeT\ . o \(Ihcmialnp_gopcrﬂuufalhllmctall
‘CuSOy +Zn =5 Cu+ZnSO, ~ — 4Li + 0, - 2L1,0 (Oxide)
1 disol ) 2Na + O, — Na,0, (Peruxide)
(b) Non-metal displacement : M + 0, — MO, (Superoxide) (where, M=K, Rb, Cs)
0 -] -2 +1-2 - :
2Fe+3H10——)Fe203+3Hz 2M+?_l-lz(1—}2M*+2(JH'+lrI,[M—annIlmhmetaII
-~ Disproportionation reaction : 2M +H, S>2M'H
a g i3 0 M+ Xy 2M'X
2H,0, —> 2H,0+0, M+ (x+y)NH; - [M(NH,),]* + [e(NH,),]-
emmonlated cation ammonlated
o In C;0,, oxidation number of carbon is 4/3. cansea conducthvity Sectroz
e InBryOg oxidation number of bromine is 16/3, Sapechiie
e In Na,5,0,, oxidation number of sulphur is 2.5. parmagnctim
o The element having fractional oxidation state is M0+ H,0 — 2M" +20H"
realised to present in different axidation states, M0, + 2H,0 — 2M” + 20H + H;0p
_2 0 # 2MO, + 2H,0 = 2M* +20H + H,0,+ 0,
0=C=C=C=0 ALINO; — 2L4,0 + 4NO, + O,
c’qm"gm’ 5 2NaNO; — 2NaNO, + O,
‘6 ls0 o s _ e Someimportant reactions :
"hr-—ﬁ 0-5=5-5-5-0 2NH, + H,0 + CO, — (NH,),CO5
o" 3 o o 0 (NH,);CO; + H;0 + CO, — 2NH,HCO,
Br,O, SO NH,HCO, + NaCl = NH,Cl + NaHCO,
(Tribromooctanxide) (Tetrathionate ion) ZNIHCOB—) NazCQ; + CO; + H,O
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2NH,Cl + Ca(OH), — 2NH, + CaCl, + 2H,0
Na,CO;10H;0 —2X 5 Na,COyH,0 + 9H,0
Na,COyH,0 22K 5 Na,CO; + H,0
N2,CO, + H,0 + CO, —> 2NaHCO,

e Chemical properties of alkaline earth metals :

M= X, - MX, (X=ECl,BrI)

BeO + C + Cl, =R s BeCl, +CO

2BeCl;+ LiAlH, = 2BeH, + LiCl + AICl,
M + 2HCl - MCl, + H,
M+ (x+ y)NH, = [M(NH,),]** + 2[e(NH,),]"
MO + H,0 - M(OH),
Be(OH), + 20H-— [Be(OH) 1

Beryllate fon
Be(OH), + 2HCl — BeCl, + 2H,0
2M(NO;), = 2MO +4NO, + O,

[M = Be, Mg, Ca, Sr, Ba)

o Important reactions:

CaCO, ===t 30 + CO,

Ca0 + H,0 —» Ca(OH),
Ca0 + CO, — CaCO;
CaO + Si0, = CaSiO;
- GCaO +P0;g2Cay(POY), /| ——
/|| /Ca(OH), #C0;— CaCOy +1,0\ -~ |
- CsCO;, + [..Oz +H30—> Cﬂ(HCO]h _ -
2Ca(OH), + 2Cl, — CaCl, + Ca(OCl,) + 2H,0
Bleaching powder
CaCl, + Na,CO; — CaCO; +2NaCl
caco, 2% ca0+CO,
CaCO;, + 2HCl - CaCl, + H,0 + CO,
CaCO, + H,50, — CaSO, + H,0 + CO,
2(CaSO,2H;0) — 2(CaSO,)H;0 + 3H,0

THE p-BLOCK ELEMENTS

e Electronic configuration : ns’np'* (except for He)
e Chemical properties:
4E + 30,45 2E,0,
2E+ N, 2> 2EN
2Al + 6HCl — 2A1* + 6CI" + 3H,
2Al + 2NaOH + 6H,0 — 2Na'[Al(OH),]" + 3H,
Sodinm

tetrahydrozoaluminat={TIT)
2E+3X,—»2EX, (X=BCLBrI)
FyB + :NH; —> FyB < NH,

NazB‘07 + 71,0 — 2NaOH + 4H;BO,
Orthoboric ecid

&Y C+H,0-—>C0+Hn I\t —

Na,B,0,-10H,0 -25 Na,B,0,-2» 2NaBO, +B,0,
Sodium Boric
metsborate enhydride

Na,B,0, + 2HCI + 5H,0 — 2NaCl + 4B(OH),

B(OH), + 2HOH — [B(OH),]" + H,0"

H,BO, -3 HBO, -%> B,0,

4BF3+ 3l.iA1H‘ — ZBsz +3LiF+ 3A1F3

2NaBH; + I, — B;Hg + 2Nal + H,

2BF, + 6NaH —2%> B,H, + 6NaF

B;Hg+ 30; — B,0, + 3H,0

B,H; + 6H,0 — 2B(OH), + 6H,

B,H, + 2NMe,; — 2BH; NMe,

B,H, + 2CO — 2BH,.CO

3B,H; + 6NH, — 3[BH,(NH,),]'[BH,]- =t 5

2B,N,H, + 12H,
Borazine
(Inorganic benzens)
2MH+B,H‘—-)2M[BI-L]‘ (M = Li or Na)

Sn + 2H,0 -2> SnO, + 2H,

SiCl, + 4H,0 =95 SI(OH),

Important reactions :

2C+0,-252C0

HCOOH ——— > H,0+CO

473-1273!(

e If \n\t'erp: / A A\ ) >
2C+01+4N2—$2C0+4N3

Producer gas
3CO + Fe,0; -25 2Fe + 3CO,
CO+Zn0-25>Zn+CO,
510, + 2NaOH — Na,Si0, + H,0

Si0, + 4HF — SiF, + 2H,0

2CH, Q1+ 51 2™ (CHy),Sicl,

(CHy);Si(OH), <222
T ‘f‘*:' i
HO —§i—OH +HO—5i ~OH+HO—Si—OH
CH, CH,3 CH,

=I !,Oll'bl ymerisation

T\ s
—0+5i—0+5i—
' OTH
CI'I3 "G'la
Silicone
&
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Only One Option Correct Type

The volume of a colloidal particle, V, as compared
to the volume of a solute particle in a true solution
V, approximately could be

(a) 1 ) 102 (o) 10 (d) 10°

On the basis of following reactions and conditions, 7.

PbO, — PbO;
Sn0O,— S$nO;

AGyge <0
AGyg¢ >0

most probable oxidation state of Pband Snwillbe

(@) Pb*",Sn'7"  —(b) BB, 5™ [/

/(@ Posat__(@ypetsat |/
The pair in which both species have same magnetic
moment (spin only value) is

(a) [Cr(H,0)6)*", [CoCl)*

(b) [Cr(t,0)61**, [Fe(H,0)¢]**

() [Mn(H,0)g™, [Cr(H,E)sl’*

(d) [CoCl,)*", [Fe(H,0)q)

In a solid AB having the NaCl structure, A atoms
occupy the corners of the cubic unit cell. If all

the face-centred atoms along one of the axes are
removed, then the resultant stoichiometry of the

solid Is

() AB, () A8 () ABy (d) A8,

The correct JUPAC name of compound

[Pt(en),CI(ONO)J*" is

(a) chloridodiethylenediaminenitritoplatinum(IV)
ion

(b) bis(ethylenediamine)chloridonitro-0O-
platinum(TV) ion

(c) chloridobis(ethylenediamine)nitrito-O-
platinum(1V) ion

(d) chloridodiethylenediaminenitro-O-platinum
(IV) fon.
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treatment of cancer can be made by (n, p) reaction.

For this reaction the target nucleus is
(a) $Co (b) 3Ni
(c) $Co (d) 8ni
Identify X and Y.
Q J00H, X+Y
‘{;" _"‘:_HO / /,?’"f J/'f"‘.l ,-"I,/’ .

8,

"(a)’.@_-; CH, Wa VN
—OH —COOH

“ szoﬂ ; Q\ooom

(c) 3

@ @LCHIOH ; @\CDONa

‘The major product of the following reaction is
C4H,CH,CH(OH)CH(CH,), ~==15% 7

H H

(IJ} CBI{iG'I‘ACHZ\

7/

H,C
HsCe\
(c) C=
1 iﬂmﬁ

(d) none of these.

C=CH,



9. Which one of the following is a non-steroidal 11. Which of the following reactions takes place

hormone? in fusion zone in the blast furnace during the
a) Estradiol extraction of iron?
Eb; Progtaiinit (a) CaCO, —> Ca0 +CO,
gl (b) CO, +C —> 2CO
(c) Progesterone () C+0,—>CO,
(d) Estrone (d) Fe,04+3CO —> 2Fe +3CO,

10. Which of the following statements indicates the 12. The monomer unit for the following polymer is

cydlic structure of glucose? c|"HJ
(a) Glucose gets oxidised to gluconic acid on CHi‘_‘f'
reaction with bromine water. CHj /n
(b) Glucose on heating with HI forms n-hexane. (a) =< (b) \/

(c) Glucose does not give 2, 4-DNP test. © > <H ) > :
H

(d) All of the above.

Some Facts Behind the Chemistry of Insect Repellents

COMMON INGREDIENTS IN INSECT REPELLENTS HOW DO INSECT
Insect repellents are used 1o repel DEET ICARIDIN OR PICARIDIN REPELLENTS WORK?
mosquitoes, ticks, flies and other | N, N-Diethyl-meta-toluamide MOLECULAR FORMULA S
biting insects. These repellents MOLECULAR FORMULA Cy2Hp3NO, 3
affect an Insect senses such as CiaMyNO ? )\/
smell and taste to prevent it from

..»”\o
« finding 3 humar, or animal hast. s A ¢ <ot
' \ £ X[ /i fs cHowless and doesnt /7| /0N 1Y
1 1t e most l:nmmnn adtiv: | damagé plastics.— | |"Unpleasent odou?.cf repeflents
ingredient. « 2.8 hours protection (20% | Confuses insects by jamilng
+ 2-8 hours protection (20-30% | ohtion.) their olfactory receptors which
solution). . « Used on human skin or clothing. | produces repellent effect.
+ 1030% solution safe for | qoce nducs may be pumps | Recent swdies suggest that,

acults, <10% recommended for sprays, liquids, 2erosols orwipes, | after initially being exposed to

b ?gﬂ;u?o‘f r:isqwmes. ticks, | * Nota skin frritant, but can cause | the repellent DEET, Insects can
fiies and other biting insects. mild eye irritaticn on contact. temporarily overcome cr develop
WHAT ATTRACTS INSECTS? CITRIODIOL » Repels mosquitoes, tids and | yeistance to its repellent effect.
1-Octen-3-ol p-Menthane-3, 8-diol chiggers. i This could have future implications
MOLECULAR FORMULA Ethyl butylacetylamino :::’;:"'m::;fmq of repellents
H,0 proplonate '
CaMg oM MOLECULAR FORMULA AN INVISIBLE BUT A BUILT IN
Oh €y HyNO, ™ DEFENCE?
-Methylpiperazine
/\/\)\/ OH '\i
MOLECULAR FORMULA MOLECULAR FORMULA :
AN
This chemical is present in Cyohan0; HC l 0 ew, CoHyN,
human sweat and breath, and is | © E.IE g:,if:;ﬁ?;ﬁ?ﬂ o o 0 ~CHy
thought to atract biting insects | « Appmxlnmﬁy.ﬁl'nmspmltcﬁun : !;Bm ?&Ehziﬁ:& HO
such as mosquitoes. It is often ﬁ%rﬁ‘wgeln - iritation |  $0lution)
sed in combination with €O in |  possible f contact with eyes | * Not hamiul when ingested or | Researchers  showed — that
mosquitoes traps. It is also known |  ocaurs. inhaled, although can imitate | bacteria on human skin form
« Mosquitoes, flies and gnat eyes on contact. 1-methylpiperazine that preventss
as mushroom alcohol because It is repellent; also a mitidde, kiling | + Repels mosquitces, ticks, body | mosquitoes from recognising
found in mushrooms. insacts and mites. lice and biting flies. presence of human.

CHEMISTRY TODAY | APRIL ‘20 ®



F

/
/

Assertion & Reason Type

Directions : In the following questions, a statement of
assertion is followed by a statement of reason. Mark the
correct choice as:

(a)
(b)

If both assertion and reason are true and reason is
the correct explanation of assertion.

If both assertion and reason are true but reason is
not the correct explanation of assertion.

18. The total vapour pressure of a 4 mole % solution

of NH, in water at 293 K is 50.0 torr and the
vapour pressure of pure water is 17.0 torr at this
temperature. Applying Henry’s law and Raoult’s law,
the total vapour pressure for a 5 mole % solution is
(a) 58.42 torr (b) 33 torr

(c) 42.1torr (d) 52.25 torr.

19. Final product of the given reaction sequence is

(c) Ifassertion is true but reason is false. oot SOCL;, Anhyd. AICL | Zn-Hg ,
(d) Ifboth assertion and reason are false, - 77 Ha

13.

14.

V4

157

Assertion : The size of the heavier lanthanoid ions
Dy** and Ho®" are similar to that of Y>'.

Reason : The lanthanoid contraction reduces the
radii of the last four elements in the series below
that of Y** in the preceding transition series.

Assertion : Decrease in the vapour pressure of
water by adding 1.0 mol of sucrose to one kg of
walter is nearly similar to that produced by adding
1.0 mol of urea to the same quantity of water at the
same temperature.

Reason : Decrease in the vapour pressure of
solvent depends on the quantity of non-volatile
solute present in_the fixed amount of solvenl.
Mapcctiw: of!ts nature. /) |

|
Slalcmeut- +.The gmss mubnlit}' of e[astomer
chain is due to its ; special characteristics.
Statement-2 : It contains a lincar chain,
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More than One Options Correct Type

20. Protons accelerate the hydrolysis of esters. This is

an example of

(a) a promoter

(b) a heterogeneous catalyst

() an acid base catalyst (d) an auto catal}-st. o

“tellurous acid has not been characterised.

(b) BrE, is pyramidal in shape.
(c) Exccpt CCl,, other tetrahalides of group 14

are casily hydrol water.
Only One Option Correct Type (d) There a:}; oﬁ?gﬁﬁmg electrons avallable

16. The standard electrode potential of Cu/Cu®* in diborane.

couple is —0.34 volt. At what concentration of Cu?* 22, If same quantity of electricity is passed through

ions will this electrode potential be zero? three electrolytic cells contalning FeSO,, Fe,(SO,),

(a) 3.12x 10 (b) 3.02x 10712 and Fe(NO,),, then

(c) 5.66x 107 (d) 5.66 x 10° (a) the amount of iron deposited in FeSO, and
17. What would be the Y and Z in the following Fe,(SO,), are equal

reaction sequence?

0] Mg/dy H
) (1l Y
W’
« (
i) to,t,,o‘ Z

.\

conc, HI
_,O—)-X

(b) the amount of iron deposited in FeSO, is
1.5 times of the amount of iron deposited in
Fe(NO,),

/ 2\, Whlch of the fallowingmlemcnts arecarrecl? —_—
\/(a) TeO, is almost insoluble in watér %0 that

o

Quotable Quote 9 Q

Y Z

(a) Succinic acid Adipic acid “The pessimist sees difficulty in every nppurlunlly.
(b) Oxalic acid Malonic acid The optimist sees the opportunity in every difficulty.”
(¢) Glutaricacid Adipic acid

(d) Adipir: acid Succinic acid WINSTON CHURCHILL

@ "
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(¢) the amount of iron deposited in Fe,(SO,), and
Fe(NO,), are equal

(d) the same amount of gas is cvolved in all three
cases at the anode.

23. Ifthe radius of Na* is 95 pm and that of CI” fon is

181 pm then

(a) co-ordination no.of Na*is 6

(b) co-ordination no. of Na* is 8

(c) length of the unit cell is 552 pm

(d) length of the unit cell is 380 pm.

Numerical Value Type

24. The number of monochlorinated products possible
for free radical chlorination of 2, 2-dimethylbutane

is ,

25. Among the complexions,
[Co(NH,CH,CH;NH,),CL]", [CrCL,(C;0,),1%
[Fe(H,0),(OH),]", [Fe(NH,),(CN),1,
[Co(NH,CH,CH,NH,),(NH,)CI}?* and
[Co(NH,),(H,0)Cl)**, the number of complex
ions that show cis-frans isomerism is ,

26. Following steps are involved in manufacturing of
compound (Z).

Chromite ore m] 'm :&mnli:’;(:’hkhhdmm
4 {X): \ \ - ‘u!dm.te;--

4 \ / —

[ J - \

H,80.~ Y. ;
Sol(uzl’iun <— Solution Btuwn residue

n
The difference in the oxidation number of Cr in
(X) and (2) is
Matrix Match Type

Questions 27-28 ;
Drugs are chemical substances of low molecular mass.
These interact with macromolecular targets to produce
biclogical response. If biological response is therapeutic
and useful then these chemicals are called medicines
which are used for treatment, diagnosis and prevention
of discase.

Column I Caolumn IT
P. |Naproxen L | Antifertility drug

Q. |Meprobamate |II. | Analgesic
R. | Terfenadine II1. | Neurological active drug
S. | Norethindrone | IV. | Antihistamines

27. Which of the following has correct combination

considering column-I and column-II?

() P11 (b) Q-1v
(c) R—1I (d) S—->1IO
28. Which of the following has correct combination
considering column-I and column-IT?
(a) P— I (b) Q=1
(c) R=1IV (d) S—>1I
Questions 29-30 :

Haloalkanes undergoes nucleophilic substitution reactions
and elimination reactions. Reactions in which a stronger
nudeophile displaces a weaker nudeophile are called
nucleophilic substitution reactions. Elimination reactions
occur when a strong base approaches to haloalkanes and
tends Lo loose proton fram B-carbon atom.

30.

Column I Column IT
P. | Reactions are L[Sy
com:erted. . ~2l AN 7. T
Q.’ | Catbocation is formed IL [BothSg2and E2
inthereaction, | " S
R. | Polar protic solvent Is | IIL. | B2
used in the reaction.
S. | Reaction occurs at high | IV. | Both E2 and E1
temperature.
29. Which of the following has correct combination

considering column-I and column-II?
() P=1I (b) Q-1
() R=>1IV (d)S—1

Which of the following has correct combination
considering column-I and column-11?

(a) Po1I (b) Q—11

() R=1I (d) S=>1V &
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