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PHYSICS: : Sol. (1)

1. Sol. (3) Since, “electric potential is found throughout

Energy received = Irftersity’ Asec> Tirhe constant, hence electric field, E =———=0.
=20 x 20 x 60

=24 x 108 J : Sol. (3)
Sol. (3)

Y =(A-B+A-B)
Sol. (3)

Fn =Fas — Fcp P
lrms - Ca)grms

(Fsc and Fap cancel out each other)
c=40x10"°F

2n(£ ﬁj 3n w=27f =1007
g =200V

Copglil pelil 2ugliL

T
2 2
Sol. (3)

. -6
At temperature much lower than 0°C, graph Ly =200x40x107" x 272 % 50

deviates considerably from a straight line. Option =25A

(3) is correct.
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Sol. (2)
PM = pRT
,_PM
RT
P=249x10°N/m*
M =2x10"kg
T =300K

_ (249x10%)(2x107) _ 0.2kg
8.3x300 m’

Sol. (2)

9.99
- 0.0099
9.9801m

In subtraction, answer should be reported to least
number of decimal places, so answer should be
9.98 m.

Sol. (2)

According to the formula

B 1

 2nmd?

Sol. (1)

X, =999

A

M, =1+ y =600
M= 1,
1=600x47x107
1 =24007 %1077

1U=247x10"*TmA"
Sol. (2)

_ 9x10” x16x10™ x cos60
0.36

4

V=200V
Sol. (2)

mg
mg, =—"5

W= 2 :ix72:32N
(/27 9

Sol. (4)
For metals temperature coefficient of resistance is
positive while for insulators and semiconductors,
temperature coefficient of resistance is negative.
Sol. (4)

3

V==V,

2
, v 3
= — = —VO
2 4
V'<y,
No photoelectric emission will take place.

Sol. (3)
When L is removed,

X
tang = [Xe| — tan’ =
R 3

When C is removed,

X
tang = X, | = tan - =
R 3

From (i) and (ii), X, = X

Since, XL = Xc, the circuit is in resonance.
Z=R

R
Power factor = cos¢ = ~ =1

Sol. (2)

Electric field outside a conducting sphere
1
E= 0

dre, r’

_9x10?x3.2x107
225%107*

=0.128 x10°
=1.28x10°N/C
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Sol. (2)

Mobility, i = Ya
TE

7.5%107"
" 3x107°
=25x%x 108 m2V-1 s
Sol. (3)
Light ray emerges normally from another surface,
hence e(angle of emergence) =0
rz=0
rn+rz=A
= n=A
Applying Snell's law on first surface
1.sini = psinr
sini = psinA
For small angles (sind ~ 0)
Hence i = pA.
Sol. (1)
AQ = msAT

Agzgmﬂmnr

80 (1)
AQ, \r,
=(1.5)°

_z
8
Sol. (1)

Usy +on —> Kry, +3n, + X,
92+0=36+Z

= Z=56
235+1=89+3+A

= A=144

So, 15464Ba is generated.

Sol. (1)
Ify = A sinot

Then V=Q

dt
v = Aw cosot
_dv

a=—
dt

a=-Aw’sin(wr)

a=—-Aw*sin(ot + )
So phase difference between displacement and
acceleration is .
Sol. (2)
2] c Q=10Q

NEIN

b
12

= PZEZISQ
2

pl

Now Resistance, R = g

=

15 15
1

Lo 0.1m

=1.0x 10" m

Sol. (3)

Force of surface tension balances the weight of

water in capillary tube.

Fs =2nrTcosb = mg

Here, T and 6 are constant

So,mor

Hence, e
50 r

= m2=10.0g.

Sol. (2)

In an electromagnetic wave, half of the intensity is

provided by the electric field and half by the

magnetic field.

Hence required ratio should be 1 : 1.

Sol. (3)

D
Fringe width f = %
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. d
Now, d ZEand D' =2D

So, f'= A(2D) _ 41D
d/2 d
B'=4p
Sol. (1)
Magnetic field at centre of solenoid = ponl

N :LO_Z =200 turns/m
L 50x10

I1=25A

B =4rx107x200x2.5
=6.28x10*xT

Sol. (4)

}20mis

19

lso m..-'s

T
2 2

vi=u" +2gh

v=80m/s

u=20m/s

v —u’ ~ 6400-400
2g

Ans. (4)

Bohr model is only valid for single electron

species. Singly ionised neon atom has more than
one electron in orbit. Hence, Bohr model is not
valid.

Sol. (2)

For monoatomic gases, degree of freedom is 3.

Hence average thermal energy per molecule is

KE =%kBT

avg

Sol. (3)

5x0+100x10 200
5+10 3

=66.66 cm

x,, =67cm

Sol. (2)

Difference of f, and f}; is 6 Hz

If tension decreases, f; decreases and becomes
£,

Now, difference of £, and f]; =7 Hz (increases)
So, f, > f;

f,— f; =6Hz

f, =530 Hz

fy =524 Hz (original)

Sol. (2)

Entire system is thermally insulated. So, no heat
exchange will take place. Hence, process will be

adiabatic.
Sol. (3)

C=KC,

e=Kg,
=5x8.85x107"
=0.44x10"°C°’N'm™
Sol. (4)
=227 A

\/v

v 12.27x107" _10°
1.227x10™
V = 104 volts

Sol. (4)

Stress =

Stress ~ MgL
Strain  A(L,-L)

Young’s modulus =
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The Brewsters angle iv for an interface should be:
(1) 0°<ipb<30° (2) 30°<ip<45°
(3%) 45° <ipb < 90° (4) ib=90°
3)
p=tanio
1<pu<ow
1<tanipb <o
tan-(1) < ib < tan="(0)
45° <ip < 90°
Sol.(3)
_ (m, —m,)g

= ( ) where m1 > ma2
m, +m,

,o0-Yg g
(6+4) 5
Note : Here no option is given according to
acceleration of COM of the system.
Sol. (4)

Force
Stress =

Sol. (3)
Pitch

No. of divisions on circular scale

_ Pitch

Leastcount =

0.0l mm

Pitch = 0.5 mm
Sol. (3)
1eV=16x10"1J
1
= eV
1.6x10

10—20
eV
1.6x107"
=0.06 eV

1J

10%°) =

Sol. (2)
Power = Energy per fission x No. of fissions per
second

=200 x 108 x 1.6 x 1071° x 1020 =32 x 108 w
Sol. (1)

o, =1.22§;/1=600><1079md =2m

1.22x600x10™
:f
0=3.66x10"rad
Sol. (2)
Due to reverse biasing, the width of the depletion
region increases.
Sol.(2)
From mass-energy equivalence.
E =mc?
=0.5x 1073 x (3 x 108)?
=45x%x 1013 J.
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CHEMISTRY:

Sol. (1)

Aliphatic and aromatic primary amines give
carbylamine reaction.

Sol. (3)

0
CHZ— CH= CH? CHZ—?H /CH2
o, (o] (o]
—>

lZm’HzO

(o]
CH —g—H
2

0
+ H- é -H
Methanal

Sol. (1)

Mixture of CO and H2 gases is known as water
gas or synthesis gas.

Temporary hardness of water is due to
bicarbonates of calcium and magnesium.
Diborane (BzHs) is an electron deficient hydride.
H20:2 is non-planar molecule having open book
like structure.

Sol. (3)

ATs =k

=5.12 (K.kg mol-') x 0.078 (mol kg~")

=0.399 K= 040K

Sol. (2)

During the electrolysis-of dil. sulphuric acid using
Pt electrodes following reaction will take place.

At cathode :

4H* (aq) + 4e- — 2H2 (g9)

At Anode :

2H20(1) — O2(g) + 4H*(aq) + 4e

Sol. (3)

CHCl,

CH,
Clthy HO
v 373K
(X)

Sol. (4)

1
Number of Mg atoms = ﬁx N,

1
Number of O atoms = 3—2x2><NA

1
Number of Li atoms = 7>< N,

1
Number of Ag atoms = —x N,
108

Sol. (1)
HF On moving top to bottom
HCI Size of halogen atom increases.
HBr H-X bond length increases
HI Bond dissociation enthalpy decreases
Sol. (4)
CH,
H,C—&—CH, ch—gH—CH,—CHs

Tertiary buty| carbocation Secondary butyl carbocation
(9 o-H atoms) {5 o-H atoms)

More the number of a -H atoms, more will be the
hyperconjugation effect hence more will be the
stability of carbocation.
Sol. (2)

NH,CONH, + H;0 — (NH,),CO,
{A)
|
N:'llsa}(g) +CO,(a) + H0()
2+ +
NHg) =229, (G1(NH, ),

©)
[Blue coloured

Now Applying Dalton’s law of partial pressure

Py, = (XN2 )PTotal

025
0.45

x 27bar

:§x27:15bar
9
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Sol.(3)
Bartlett had taken O; Pt F; as a base compound

because Ozand Xe both have almost same
ionization enthalpy. The ionization enthalpies of
noble gases are the highest in their respective
periods due to their stable electronic
configurations.

Sol. (3)
2303
¢

k

A4y :
logj (First order rate equation)

2.303 2
0.2

4.606x107 =

2303
4.606x107°

3
= & =500sec
2

log10

Sol. (3)

@
6(_) o &t OeMgBr
Il CHs- MgBr |
CHg C-CH, —————» CH3-C|:-CH3

o+
Acetone CHs
llﬁt*'olysis
OH
|
CHy-C - CH,

CH,
(tert-Butyl alcohol)

Sol. (3)
CH,=>x+4x1=0=>x=-4

CCl,=>x+4x(-1)=0=>x=+4

-4 +4
CH ,(g)+4Cl,(g) > CCl,()+4HCl(g)

Change in oxidation state of carbon is from -4 to +
4,

Sol. (2)

CO : Neutral oxide

BaO : Basic oxide

Al203 : Amphoteric oxide

Cl207 : Acidic oxide

Sol. (3)

Average .rate of reaction up to 40 seconds on the
basis of. the graph is 230__00 = %

Sol. (3)

When acidified X,Cr,0; solution is added to

sn** salt, sn** changes to the sn**

The reaction is given below

‘ Oxidation l
Cra%0% + 14H* + 3Sn2* ——2Cr¥ 3Sn# + 7H,0
! Reduction 1‘

Sol. (1)

Spectrochemical series (as given in NCERT) :
I"<Br  <SCN® <Cl- <S§* <HF <OH < C,0F <
H,0<NCS® < EDTA* < NH, <en <CN<CO

Sol. (1)
CH,—CH—CH,—CH,—CH,

Br
{Reactant)

Elimination
e ———r.

CH,—CH—CH—CH,—CH,
Mechanism:;

" It
CH,— CH—— CH—CH,— CH,

Br Hﬁ
g
Basze

CH,— CH=CH—CH,—CH;
Since B - hydrogen is abstracted it is B -
elimination.
Since more substituted alkene is formed, it follows
zaitsev's rule.
Since 'H' and 'Br' are removed, it is
dehydrohalogenation.
Sol. (1)

Free expansion = Pex =0
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W =—PexAV =0

-+ Adiabatic process = q=0

also, AU = q + w [ first law of thermodynamics]

~AU=0

= Internal energy of an ideal gas is a function of
temperature

=~ If internal energy remains constant

~AT=0

Sol. (4)

Oxidation state of Crin CrO; and Cr,0> is +6.

Sol. (4)
Unununium
Atomic number = 111

IUPAC official name : Roentgenium

In the presence of dil. OH®), benzaldehyde and

acetophenone will react to undergo cross-aldol

condensation.

HO-5-0-0-§
.

Peroxodisulphuric acid

Sol. (3)

in d-block

Sol. (1)

o @
:Ogl-\ HOJ'CH;(—E
@ S — P

.2

-0H

OH

Sol. (2)

Benzaldehyde is having no a hydrogen. So, on
reaction with aqueous KOH solution, it undergo
Cannizzaro’s reaction. One molecule of
sidehydeis reduced and other is oxidized.

CHO COOK CH,OH

@ + Cone. KOH —

Benzaldehyde Potassium Banzyl alcohol

benzoate

Sol. (4)
Given reaction, 2CI(g) — Cl2z(g)
We know that,
Clz(g) — 2CI(g) is endothermic reaction because it
requires energy to break bond.
So reverse reaction is exothermic AiH <0
Also, two gaseous atom combine together to form
1 gaseous molecule.
So, randomness ArS < 0.
Sol. (2)
Hoffmann bromamide degradation is shown by
Ar___(lc) . which amide is converted into amine
via undergoing intramolecular migration of phenyl
group.

0 II\IHF.

NH, Br/NaOH
Ly + K3C03 + KBr + 2H20

Benzamide Aniline

Sol. (3)
Wurtz reaction is used to prepare symmetrical

alkanes like R1 — R1 as

R — X +2Na+ X — R —222"" 5 R — R +2NaX

If R1 and R2 are different, then mixture of alkanes
may be obtained as

RI—X+2Na+R2_XM_)
RI_R1+R1_R2+R2_R2+2N(1X

Sol. (2)

Heat of reaction is an extensive property.

Hence, on change of amount/concentration of
reactants heat of reaction changes.

Sol. (1)

1 equivalent of any substance is deposited by

1 F of charge.
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We have, 20 g calcium

. Givenmass
Numberofequivalents=

Equivalentnass
20
=2
20
Equivalent of mass of Ca = 7 =20

So, 1 faraday of charge is required.
Sol. (1)
Pure ethanol molecules are hydrogen bonded.
On adding acetone, its molecules get in between
the ethanol molecules and break some of the
hydrogen bonds between them.
This weakens the intermolecular attractive
interactions and the solution shows positive
deviation from Raoult's law.
Sol. (1)
AG=AG°+RTInQ
At equilibrium AG = 0, Q = Keq
So A/GP = -RT In Kegq

AG? = -8.314 J mol! K- x 300K x In(2 x 10"3)
Sol. (3)

Hydrolysis

Sucrose ————— o-D-Glucose +
pB-D-Fructose

CH,OH
H H HOHC 3 OH
H
OH H o
HO CH,OH
H OH OH H
_Y_’ _\’_I

a-D-Glucose g-D-Fruciose

Sol. (2)
Electronic configuration of Cr — [Ar] 3d® 4s’

Electronic configuration of Cr2* — [Ar] 3d*

(1111111 | Number of unpaired e~ = 4

Spin only magnetic moment = \/n(n + 2)

n = number of unpaired e~
Spin only magnetic moment = /4(4 + 2)
= 24 BM

=4.9BM
Sol. (1)
Naturally occuring polymer, natural rubber is cis-1,

4— polyisoprene

Sol. (4)
H,N— CH,— CH,— CH,— CH,—CH—COOH

NH,

(Structure of Lysine)

Lysine is abasic amino acid.

Sol. (4)

Sucrose is a disaccharide and a non-reducing
sugar.

Sol. (1)

Ni(OH), = Ni"*+ 26H
s s 2s

. O
NaOH =™ Na + OH
01 0.1 0.1

(€]
Total {OH} =2s5s+0.1~0.1

lonic product =
[viz JorT =2x107 = 5(0.1)?

s=2x107"

Solubility of Ni(OH)2 = 2 x 10-3 M
Sol. (1)

For He2 molecule

Electronic configuration is c1s?, c1s?

So bond order = Ly _ y ]
2 b a

%[2—2]:0

Sol. (2)

A negative value of standard reduction potential
for Cr3* to Cr means that the redox couple is a
stronger reducing agent

Sol. (1)

175
71 Lu

No. of proton = 71 = No. of Electron

No. of Neutron = Mass no. — No. of protons
=175-71
=104
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