Nedanti,

Learn LIVE Online

JEE-Advanced-28-08-2022
[Paper-2]

PHYSICS

Question: A particle of mass 1 kg is subjected to a force which depends on the position as

F :—k(xf + yj’)kgms"2 with k =1 kgs? At time t = 0, the particle’s position

- 1 A : o p A ~
r= [ﬁl + \/Eij and its velocity v = (—21‘ +«/§j +£k]ms1 . Let vx and vy denote the x and
V4

the y components of the particle’s velocity, respectively. Ignore gravity. When z = 0.5 m, the
value of (xvy —yvx) is m*s™.
Answer: 3.00

Solution:

F.=—x=ma_

2
So,a, = d f=—
Codt
= x=A, sin(wt+¢,) (w=1rad/s)

andv, = 4. wcos(wt+¢,)

att=0,x=—m

V2
andv, =—2m/s

SoL =A sing,

NG

and—+/2 = A cosg,

=tang = )

and A4, :\/Em
2

Similarly

F;:—y:may

a7
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So,y=A,sin(wt+¢,)

(w=1rad/s)andv, = Aycocos<a)t + ¢y)
att:Oy:\/Em

and v, =2m/s

Sov2 =4 sing, and

\/5=Ay cos g,

s
:>¢y :ZandAy =2

So, (xvy —yvx):\/gsin(a)t+¢x)x2cos(a)t+¢y)—2sin(a)t+¢y)><\/gcos(a)t+¢5x)

:\/gx2(sin(a)t+¢x)cos(a)t+¢y)—sin(a)t+¢y)xcos(wt+¢x)

=410 sin(¢x —¢y)
n= \/ﬁ(sin @, cos @, —cos @, sin ¢y)

=3

Sl

230
> 90

2

Question: In a radioactive decay chain reaction, ., T/ nucleus decays into .,* Po nucleus. The

ratio of the number of a to number of S~ particles emitted in this process is
Answer: 2.00

Solution:

Let number of o particles are n, and f particles are n,so

B
4n,=230-214
=>n,=4

N, :84—(90—2na)

Question: Two resistances R, = XQand R, =1Qare connected to a wire AB of uniform

resistivity, as shown in the figure. The radius of the wire varies linearly along its axis from 0.2
mm at A to ] mm at B. A galvanometer (G) connected to the center of the wire, 50 cm from
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each end along its axis, shows zero deflection when A and B are connected to a battery. The

value of X is

R'I Rl
©)
@]
A B
Answer: 5.00
Solution:

Resistance of frustum shaped conductor shown is

l |
] i

/
R=p——
pzzab

For the shown conductor in the diagram

1|

.
»

i B
- L

F

S0cm S0 cm
6
Thus, the resistance of left halfis P = px0.5x10"
7x0.2x0.6

And the resistance of right halfis Q0 =
7x0.6x1

For Wheatstone to be balanced




Nedanti,

Learn LIVE Online
R
0
Xxrx02x0.6 1x7zx0.6x1
px0.5%x10° px0.5%x10°

~ | =

=X=5

Question: In a particular system of units, a physical quantity can be expressed in terms of the

. 1
electric charge e, electron mass me, Planck’s constant 4, and Coulomb’s constant k = o
g,

where ¢, is the permittivity of vacuum. In terms of these physical constants, the dimension of
the magnetic field is[ B] =[e]” [me]ﬂ [n] [k](S . The value of o+ S+ y+0 is

Answer: 4.00

Solution:

[B]=[e]" [m. ][] [4]

[MIT_zl"] =) M) [MeT ] [MET T

So, f+y+0=1 ...(1)

2y+36=0 ...(ii)
a-y—-406=-2 ...(111)
a—20=-1 ...(1v)
On solving

So, a+pf+y+o=4
Question: Consider a configuration of n identical units, each consisting of three layers. The

first layer is a column of air of height 4 = lcm, and the second and third layers are of equal

J3-1

thickness d = cm, and refractive indices g, = \/g and y, = V3, respectively. A light

source O is placed on the top of the first unit, as shown in the figure. A ray of light from O is
incident on the second layer of the first unit at an angle of 8 = 60° to the normal. For a specific
value of n, the ray of light emerges from the bottom of the configuration at a distance

/= icm, as shown in the figure. The value of n is .

NE
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o, !
h d\ng Air
[d 1 L ]
| i F A
hl Alr
I ]| n units
I : |
[ : I
' 7 SN
Answer: 4.00
Solution:
1=h |60°
3
x‘l
BE
x!
E’;
x3
1 1
x, =—xtan60° = —cm
1 3 \/5
) o 3 .
and, 1xsin60° =, /= xsin6,
2
=6, =45°
=>x,=d

3 1
and, ,|—x—==+/3xsin®
g e

=6, =30°
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I 8/\3

= =4
X, + X, + X, 2/3

Son=

Question: A charge q is surrounded by a closed surface consisting of an inverted cone of height
h and base radius R, and a hemisphere of radius R as shown in the figure. The electric flux

through the conical surface is g (in ST units). The value of n is
80

Answer: 3.00

Solution:

N

N

Jy
\\J_/

¢ through cone = ——
2¢,

—
LV

Question: On a frictionless horizontal plane, a bob of mass m = 0.1 kg is attached to a spring
with natural length lo= 0.1 m. The spring constant is ki= 0.009 Nm™' when the length of the
spring 1 > lp and the spring constant is ko= 0.016 Nm™' when the length of the spring 1 < lo .
Initially the bob is released from 1 = 0.15 m. Assume that Hooke’s law remains valid throughout
the motion. If the time period of the full oscillation is T = (n7) s, then the integer closest to n
is :

Answer: 6.00

Solution:

L}—nﬂmm*c'
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o = \/Eand w, = \/k—72
m m
.. Time period =7 L L
ki k,
\/ 0.1 \/ 0.1
=7 +7
0.009 0.016

T
=+
03 0

T
3 04
=X ﬂ x10
12
70

T

12
=5.83x

Question: An object and a concave mirror of focal length f = 10 cm both move along the
principal axis of the mirror with constant speeds. The object moves with speed Vo= 15 cm s
'towards the mirror with respect to a laboratory frame. The distance between the object and the
mirror at a given moment is denoted by u. When u = 30 cm, the speed of the mirror Viis such
that the image is instantaneously at rest with respect to the laboratory frame, and the object

forms a real image. The magnitude of Vi is cm s’
vl"l"l
—f”

i

Answer: 3.00

Solution:
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_..VU
+ i =:
vl'l"l
f=10cm
m= f
u—f
10 1
30-10 2

.'.(VO—Vm)xmz—Vm =0

m

:>(V0—Vm)><%:V

=>V,=5V,
=V, :5
5
BE
5
=3cm/s

Question: if the figure the inner (shaded) region A represents a sphere of radius 7, =1, within

which the electrostatic charge density varies with the radial distance r from the centre as
p, = kr, where k is positive. In the spherical shell B of outer radius rg, the electrostatic charge

. . 2k : : : .
density varies as p, =—. Assume that dimensions are taken care of. All physical quantities
r

are in their SI units.
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Which of the following statements (s) is (are) correct?
Options:

(@ If r, = \/g, then the electric field is zero everywhere outside B

b)Ifr,= %,then the electric potential just outside B is L3
80

(c) If r, =2, then the total charge of the configuration is 157k

dIf ry,= %, then the magnitude of the electric field outside B is 137k
€y

Answer: (b)

Solution:

Orowar = Ikr(47zr2 )dr i I%(Mzrz )dr

_drh .y Sk (a )

B A
4

=7Z'k+47l'k(r32 —rj)

3
IfrBz\/;

QTotal = 7[10": + 47Z'k (% - rjj

zﬂk+47rk(é—lJ
2
=xk+2xk =37k

3
If T’B :E




O =7k +4r (2 - lj
4
5
=rxk+4rk (Zj =6rk

- 1 6rk 3k 2k
drg, 1y 2 3¢, &,

(B) is correct
Ifrg=2

O =Tk + 47rk(4 — 1)
=137k

Option (C) is incorrect

5
If T’B =5

O = 7k +4rk (? - lj

=k + 7k (21)

=2rk

- 1 227Z'kx4
dre, 25

22k

- 25¢,
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Question: In Circuit-1 and Circuit-2 shown in the figures, Ri=1 Q, R>=2 Q and R3

= 3 Q.Pjand P»are the power dissipations in Circuit-1 and Circuit-2 when the switches S;

and Soare in open conditions, respectively.Qiand Qare the power dissipations in Circuit-1 and
Circuit-2 when the switches Siand Spare in closed conditions, respectively.

R, R,
ANAA ANMAN
A ANV
5 R [2
A B
Circuit - 1

Options:

Circuit - 2
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(a) When a voltage source of 6 V is connected across A and B in both circuits, P;

<P

(b) When a constant current source of 2 Amp is connected across A and B in both circuits, P
> Py

(c) When a voltage source 6 V is connected across A and B in Circuit-1, Q> P;

(d) When a constant current source of 2 Amp is connected across A and B in both circuits, Q>
<Q

Answer: (a, b, ¢)

Solution:
10 20 30 m
—ANAA, AAAAA ANA—
210
L AANAN—]
A AN 9
AV Y —
S
1 2 Q A B2
. L 2
A B
Fi B
Circuit - 1 Circult — 2

When S and S; are open

5% 5 16
(R,) =1+ %=1+—=—
s, 1 11 11
2 2
]:V_:(6) «11=U oy 75w
R, 16
6
(Req)ZZH

Option (A) is correct.

= If 2 A source is used in both the cases.
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16 64
X— =

R=i*(R, )] =(2)° H=5.818W

. . 6 24
P =i*(R,) = (2 X = =21818W

£>P
Option (B) is correct

For Q,

5
(Req )1 ZHQ
_ V(6 36xll
Req i
11
B =2475W

0 >R

Options (¢) is correct

=79.2W

@)

For option (d)

2 , 5 20
0 =i (Req)l=(2) xﬁ=ﬁ:l.8lw

1 20w
2 2

0, =i*(R,), =(2)"x
0,>0

Option D is incorrect

Question: A bubble has surface tension S. The ideal gas inside the bubble has ratio of specific
heats y = % The bubble is exposed to the atmosphere, and it always retains its spherical shape.

When the atmospheric pressure is Pai, the radius of the bubble is found to be riand the
temperature of the enclosed gas is T1. When the atmospheric pressure is Paz, the radius of the
bubble and the temperature of the enclosed gas are r.and T> respectively.

Which of the following statement(s) is (are) correct?

Options:
s P,+ 25
(a) If the surface of the bubble is a perfect heat insulator, then (ij = —2%
£ Py+—
h

(b) If the surface of the bubble is a perfect heat insulator, then the total internal energy of the
bubble including its surface energy does not change with the external atmospheric pressure.
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(c) If the surface of the bubble is a perfect heat conductor and the change in atmospheric

3 P+ ﬁ
temperature is negligible, then LT
r 48
: Rzl +—
h
R
(d) If the surface of the bubble is a perfect heat insulator, then (—2J = —fs‘
1 ])al _
h
Answer: (c, d)
Solution:
S : Surface tension
Pressure Radius Temperature
When, Py —* [ — T
Fiz o - [F]

For adiabatic process
BV =RV

5 5
I)al+£ (i”rﬁT = P02+£ (i””;y
rn )\ 3 r, )\ 3

Option (A) is incorrect
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N N
2
r (Y _(n)V
) \n
2
p,+* )
[Ej: :
)7\ p A8
4

Option (D) is correct.

For option (B) Total internal energy + surface energy will not be same as work done by gas will be
there.

Option (B) is incorrect.
For option (C)
BV =nbr,

})al+£ (i”rﬁ = Pa2+£ [iﬂ'r;j
ro)\3 rn )\3

3 LPaz +£
" (Pal + 25

h

Option C is correct.

Question: A disk of radius R with uniform positive charge density o is placed on the xy plane
with its center at the origin. The Coulomb potential along the z-axis is
V(Z) = L(\/Rz + 2z —Z) .

2¢€,
A particle of positive charge q is placed initially at rest at a point on the z-axis with z = zpand
zo> 0. In addition to the Coulomb force, the particle experiences a vertical force F =—ck with
2ce,

qo

c>0.Let g= . which of the following statement (s) is (are) correct?
Options:

1 . i
(a) For g = Zand Zy= gR, the particle reaches the origin.

1 : ..
(b) For = Zand Z, = %R, the particle reaches the origin
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(c) For g = andz R , the particle returns back to z = zo

Na

(d) For B >1landz, >0, the particle always reaches the origin

Answer: (a, ¢, d)

Solution:

V(Z):i( R*+ 77 —Z)
0

U ,=cz
ZU(Z) :ﬂ(\/R2 +z* —Z)+CZ

net 2 eo

o 2L (e o

| 2c e,

:c_4\/R2 +z° —3z}atﬁ:%
Atz=0 ﬁ—l
T4

U(z) =c[4R]=4Rc..(i)

AZ‘Z=ZO=§R,ﬂ=%

26R 2511 29

U(z)m—c[4xT—3 BRI ge (i)

Atz=z, =%R, =—

U(z)mzc{4x§R—97R} 3Re...(ii)

Atz = l

3

net— {SR 3R} 2.887Rc.. ( )

ﬂ»

= In option (A) particle reaches at origin with positive kinetic energy.

—dU(Z) =0 atz=£

=

dz
Atz:3—R andﬂ:l

V7

U(z)  =TRc~2.645
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In option B at U(z)net = 3Rc

=> The kinetic energy at origin will become negative af z =

Sl

In option (C), U(z) atz=—=<U(z) atz=0

And U(z)net atz = i >u (z)net atz =

NG

= Particle will return back to zo
In option (D) (S >1,z,>0)
U (z)m will keep on increasing with z

= Particle always reaches the origin.

= Answer (A, C, D)

Question: A double slit setup is shown in the figure. One of the slits is in medium 2 of
refractive index ny. The other slit is at the interface of this medium with another medium 1 of

refractive index n, (# n,). The line joining the slits is perpendicular to the interface and the

distance between the slits is d. The slit widths are much smaller than d. A monochromatic
parallel beam of light is incident on the slits from medium 1. A detector is placed in medium 2
at large distance from the slits, and at an angle @ from the line joining them, so that & equals
the angle of refraction of the beam. Consider two approximately parallel rays from the slits
received by the detector.

Which of the following statement(s) is (are) correct?
Options:
(a) The phase difference between the two rays is independent of d.
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(b) The two rays interfere constructively at the detector.
(c) The phase difference between the two rays depends on n; but is independent of n’.
(d) The phase difference between the two rays vanishes only for certain values of d and the
angle of incidence of the beam, with q being the corresponding angle of refraction.
Answer: (a, b)

Solution:

AB = (d) (tan 8)
and BC = AB sina =(d)(tana)(sina)

Also, AD = ABsinf

= Path difference (in vacuum)
=nBC—-n,AD

=n,(AB)sina —n,(ABsin6)
= AB(n, sina —n, sin@) =0

= (A),(B) are correct

C, D are incorrect

Question: in the given P-V diagram a monoatomic gas (;/:gj is first compressed

adiabatically from state A state B. Then it expands isothermally from state B to state C. [Given

1 0.6
(Ej =0.5In2=07].




F(kPa)

300

100

Which of the following statement(s) is(are) correct?

Options:
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(a) The magnitude of the total work done in the process A — B — C is 144 klJ.

(b) The magnitude of the work done in the process B — C is 84 kJ.
(c) The magnitude of the work done in the process A — B is 60 klJ.

(d) The magnitude of the work done in the process C — A is zero.

Answer: (¢, d)

Solution:

PV =c

= 100(0.8)
0.8

= 3375

5/8 5/3

=300(v)

= Vg

0.8
80-30x——
=W, = PV, —BV, _ 3

5, 2/3
3

~ 80-240(0.5)
- 2/3

=—-60kJ
— C is correct
C— A is isochoric = D is correct

BC: W,. =nRTIn 2= Prin’z

1 1
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0.8 0.8
= 300)(337111 W

33/5

_240 ()

335
3
= 120x§ln3kJ

=79kJ

— A and B are not correct.

Question: A flat surface of a thin uniform disk A of radius R is glued to a horizontal table.
Another thin uniform disk B of

mass M and with the same radius R rolls without slipping on the circumference of A, as shown
in the figure. A flat surface of B also lies on the plane of the table. The center of mass of B has
fixed angular speed @ about the vertical axis passing through the center of A. The angular
momentum of B is nM @ R> with respect to the center of A. Which of the following is the value
of n?

T~

Options:
(a) 2

(b)5
7
() E

9
(d) )

Answer: (b)
Solution:

Angular momentum of B with respect to centre of A

— —

L= LCM + LBodyaboutCM
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2

=M (2R)’ wl€+%(a)body)k

2

- M (2R) 0k + 2 (200)

= SMR*wk
Comparing the magnitude with nM @ R»

n=>5

Question: When light of a given wavelength is incident on a metallic surface, the minimum
potential needed to stop the emitted photoelectrons is 6.0 V. This potential drops to 0.6 V if
another source with wavelength four times that of the first one and intensity half of the first
one is used. What are the wavelength of the first source and the work function of the metal,

respectively? [Take he _ 1.24x10°J m C™' }
e

Options:

(@) 1.72 x 107 m, 1.20 eV
(b) 1.72 x 107" m, 5.60 eV
(c) 3.78 x 107 m, 5.60 eV
(d)3.78 x 10-7m, 1.20 eV

Answer: (a)
Solution:

hv—¢ =6el

he

——p=6elV ...[(i
“ ()
he
——09=0.6eV

42 ¢

% =5.4eV

42

3he  3x1.24x10°°

_ =1.72x10"m
4x5.4eV 4x5.4

Therefore A =

= from equation (i)

he 1
_ X ~19
1.75x107 1.6x107"

—p=6eV
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2 x 10725

- _$=6
2.75x107%¢ ¢

= ¢=(727-6)=1.2¢eV
Question: Area of the cross-section of a wire is measured using a screw gauge. The pitch of

the main scale is 0.5 mm. The circular scale has 100 divisions and for one full rotation of the
circular scale, the main scale shifts by two divisions. The measured readings are listed below.

Measurement condition Main scale reading Circular scale reading
Two arms of gauge touching 0 division 4 divisions
each other without wire
Attempt-1: With wire 4 divisions 20 divisions
Attempt-2: With wire 4 divisions 16 divisions

What are the diameter and cross-sectional area of the wire measured using the screw gauge?
Options:

(a) 2.22 £ 0.02 mm, 7 (1.23 £0.02) mm?

(b)2.22£0.01 mm, 7 (1.23 £0.01) mm?

(€)2.14+0.02 mm, 7 (1.14 £ 0.02) mm?

(d)2.14£0.01 mm, 7 (1.14 £ 0.01) mm?

Answer: (d)

Solution:

Attempt-1

MSR =4 x 0.5 =2 mm

CSR = L>< 20=0.20mm
100

Zero Error L x4 =0.04mm
100

(Reading); = MSR + CSR — Zero error
=2+0.20-0.04 mm
=2.16 mm

Attempt-2

MSR =4 x (0.5 =2 mm

CSR :Lx1620.16mm
100
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Zero error L>< 4 =0.04mm
100

(Reading), = MSR + CSR — Zero error
=2+0.16 —0.04 mm

=2.12 mm

Reading = (Reading)1 + (Reading)2
2

=2.14 mm

Error = ﬁ =0.01mm so diameter=2.14+0.01mm

2
Area =

dA = (?jw)

= A=7[1.14£0.01]mm?

Question: Which one of the following options represents the magnetic field B at O due to the
current flowing in the given wire segments lying on the xy plane?

—
==

==

Options:

(a) B= _’uol(é+ | jk
L \2 4\/572'

(b) E:‘”OI{L | jk
L \2 2J2r

5 —Hl 1 A
= k
©F= (H 4\/§nj




(@ leol(uij;;

L A
Answer: (¢)
Solution:

Bnet = Bsemicircle + Bquaner + Bstraight

=4f§j*8x?%)*455L )

:(ﬂ_()l+ﬂ_()l+ IUOZ ](_k")

:%J(HJEJ(_IQ)
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JEE-Advanced-28-08-2022
[Paper-2]

CHEMISTRY

Question: Concentration of HSO4 and NaySOs in a solution is 1 M and 1.8 x 102 M
respectively. Molar solubility of PbSOs in the same solution is X x 10Y M (expressed in
scientific notation). The value of Y is

[Given: Solubility product of PbSO4 (Ksp) = 1.6 % 10 . For H2SO4, Ky is very large and K

=1.2x107]
Answer: 6.00
Solution:
H,S0, - H* + HSO,
HSO, = H' + SO; K, =12x107
1 1 1.8x1072
1+x 1-x (1.8x10*2—x)

l+x&l1-x~1lasx<1.8x107>

:>1.2x10*2=M

=[50} |=1.2x10"M
PbSO, = Pb>* + SO

) 1.2x107
K -8
_ v 1.6><10_2 _133%10°°
1.2x10 1.2x10

=Y=6

Question: An aqueous solution is prepared by dissolving 0.1 mol of an ionic salt in 1.8 kg of
water at 35 °C. The salt remains 90% dissociated in the solution. The vapour pressure of the
solution is 59.724 mm of Hg. Vapor pressure of water at 35 °C is 60.000 mm of Hg. The
number of ions present per formula unit of the ionic salt is

Answer: 5.00

Solution:

p, =59.724 & p° =60

po-p, . Ny
ps nA
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4.62x107° =ix£:> i=4.62
100
i=l+a(n-1)
4.62=1+0.9(n-1)
n=>5

Question: Consider the strong electrolytes ZmXn, UnYp and VimXa. Limiting molar
conductivity (Ao) of UnYp and VinXs are 250 and 440 S cm? mol ™!, respectively. The value of
(m+n+p)is

Given:
Ion Y/ ur* A% xm- Ym-
A%(S cm? 50.0 25.0 100.0 80.0 100.0
mol™)

A0 is the limiting molar conductivity of ions
The plot of molar conductivity (A) of ZmXn vs ¢! is given below.

F 3

3 [ I

(S ecm? mol™)

m

AofZ X

L 4

0.01 002 003 0.04
¢'* (mol L)'

Answer: 7.00

Solution:

A=1°—KC

/1°(UmYP) =m(25) +p(100) =250 .....(I)

/1°(Van) =m(100) +n(80)=440 .....(I)

For Z X —

A=1°—KC

A=2°-100/C

= A1°=340

340 = m(50) + 80 (n) ..... (II)

From (IT) & (III)

m=2&n=3

from (I),p=2
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m+tn+p=7

Question: The reaction of Xe and O,F; gives a Xe compound P. The number of moles of HF
produced by the complete hydrolysis of 1 mol of P is
Answer: 2.00
Solution:
Xe+O,F, = 0, + XeF,
B0 5 Xe+ HF + 0O,

2XeF, +2H,0 = 2Xe+4HF + 0O,

Ny =2 for ny,, =1

Question: Thermal decomposition of AgNO3 produces two paramagnetic gases. The total
number of electrons present in the antibonding molecular orbitals of the gas that has the
higher number of unpaired electrons is

Answer: 6.00

Solution:

AgNO3; — Ag + Ox + NO2

ols’oc*1s’02s’c * 2s20'2px27z2py2 =n2p.n* 2py1 =r*2p.

Number of electrons in O, = 6

Question: The number of isomeric tetraenes (NOT containing sp-hybridized carbon atoms)
that can be formed from the following reaction sequence is

1. Na, liquid NH4
x >
2. Br; (excess)

3. alc. KOH

Answer: 2.00
Solution:

Question: The number of —CH> (methylene) groups in the product formed from the
following reaction sequence is
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1. 03, ZI'IJ’HQO
2. KMHO4

Y

NN
3. NaOH, electrolysis
4. Cry04, 770 K, 20 atm

Answer: 0.00
Solution:

4)

Benzene is formed as product, so number of CH> groups are 0

Question: The total number of chiral molecules formed from one molecule of P on complete
ozonolysis (O3, Zn/H>0) is
OH

HO HO " OH
P
Answer: 2.00
Solution:
D K {}H & DH
\f D b D % ,ﬁL" D
C
H O \f" D D «-‘ D |
X X v x v
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Question: To check the principle of multiple proportions, a series of pure binary compounds
(Pm Qn) were analyzed and their composition is tabulated below. The correct option(s) is(are)

Compound Weight% of P Weight% of Q
1 50 50
2 44 .4 55.6
3 40 60
Options:

(a) If empirical formula of compound 3 is P3Q4, then the empirical formula of compound 2 is
P3Qs.

(b) If empirical formula of compound 3 is P3Q> and atomic weight of element P is 20, then
the atomic weight of Q is 45.

(c) If empirical formula of compound 2 is PQ, then the empirical formula of the compound 1
is PsQa

(d) If atomic weight of P and Q are 70 and 35, respectively, then the empirical formula of
compound 1 is P>Q.

Answer: (b), (¢)

Solution:
Cpd wt%p wt%Q
1 50 50
2 444  55.6
3 40 60
(A) Cpd 3 n, _40/P 3 20 3
n, 60/0 4 3P 4
:>9P:8Q:>Q:2
P 8
de2 _444/P 444 Q 444 9 2
nQ 556/Q 556 P 556 8 10
1998—0898 09—i
2224 10
EQ
B cpaz WP 32,0 3 09
60/Q 2 3 P 2 P 4
9
=20x—=45
Q 4
(C)dezn_l’zﬂg:ljgzi
n, S5.6pP 1 P 4
cpd1 220,25
n, P 50 4
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Question: The correct option(s) about entropy (S) is(are)
[R = gas constant, F = Faraday constant, T = Temperature]
Options:

dEcell

(a) For the reaction, M(s) + 2H"(aq) — Ha(g) + M?**(aq), if — %, then the entropy

change of the reaction is R (assume that entropy and internal energy changes are temperature
independent).

(b) The cell reaction, Pt(s) | Hx(g, 1bar) | H'(aq, 0.01M) || H'(aq, 0.1 M) | Hx(g, 1 bar) | Pt(s),
is an entropy driven process.

(c) For racemization of an optically active compound, AS > 0.

(d) AS > 0, for [Ni(H20)s]*" + 3 en — [Ni(en);]*" + 6H,0 (where en = ethylenediamine).
Answer: (b), (¢), (d)

Solution:

@ E_BS_R_ i o
dl nF F

(b)

| |

H + 2H — 5 H + 2H"

| l 0.01

0.IM
(©)
AG = AH - TAS
—ve = +ve
(d)
[Ni(HzO)J2+ +3en — [Ni(en)J2+ +6H,0
L 7 ] L z ]
AS >0

Question: The compound(s) which react(s) with NH3 to give boron nitride (BN) is(are)
Options:

(a) B

(b) BoHs

(c) B203

(d) HBF4

Answer: (a), (b), (¢)

Solution:

A) 2B + 2NH3; — 2BN + 3H>

B) BoH¢ + NH3; — BN + H»
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C) BoO3 + NH3; — BN + H,O

Question: The correct option(s) related to the extraction of iron from its ore in the blast
furnace operating in the temperature range 900 — 1500 K is(are)
Options:

(a) Limestone is used to remove silicate impurity.

(b) Pig iron obtained from blast furnace contains about 4% carbon.
(c) Coke (C) converts CO» to CO.

(d) Exhaust gases consist of NO; and CO.

Answer: (a), (b), (¢)

Solution:

a), b) and c) are correct (slag formation zone)

d) CO, CO; are exhaust gases

Question: Considering the following reaction sequence, the correct statement(s) is(are)

R
lAICIg
S

Q -

@ Zn/Hg, HCI SOCl,

Zn/Hg, HCI

a hydrocarbon =
Options:
(a) Compounds P and Q are carboxylic acids.
(b) Compound S decolorizes bromine water.
(c) Compounds P and S react with hydroxylamine to give the corresponding oximes.
(d) Compound R reacts with dialkylcadmium to give the corresponding tertiary alcohol.
Answer: (a), (¢)
Solution:

|
COOH 1O .

Hydrocarbon:
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R,Cd

0

Question: Among the following, the correct statement(s) about polymers is(are)
Options:

(a) The polymerization of chloroprene gives natural rubber.

(b) Teflon is prepared from tetrafluoroethene by heating it with persulphate catalyst at high
pressures.

(c) PVC are thermoplastic polymers.

(d) Ethene at 350-570 K temperature and 1000-2000 atm pressure in the presence of a
peroxide initiator yields high density polythene.

Answer: (b), (¢)

Solution:

a) Isoprene is monomer

d) It gives low density polythene

Question: Atom X occupies the fcc lattice sites as well as alternate tetrahedral voids of the
same lattice. The packing efficiency (in %) of the resultant solid is closest to

Options:

(a) 25

(b) 35

(c) 55

(d) 75

Answer: (b)

Solution:

Z=4+4

ﬂ7Zr3><8 ﬂ7z><8 \/—
(SFT 28x8x8 16

NE 33

~35%

Question: The reaction of HC1O3; with HCI gives a paramagnetic gas, which upon reaction
with O3 produces

Options:

(a) CO

(b) ClO2

(¢) Cl20¢

(d) CIOy

Answer: (¢)

Solution:

2HCIO; + 2HC1 — 2CI10; + Cl2 + 2H20
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2Cl10; + 203 — Cl,0¢ + 202

Question: The reaction of Pb(NOs)> and NaCl in water produces a precipitate that dissolves
upon the addition of HCI of appropriate concentration. The dissolution of the precipitate is
due to the formation of

Options:

(a) PbCh

(b) PbCls

(c) [PbCLs]*

(d) [PbCls] =

Answer: (¢)

Solution:

Pb(NO3)2 + 2NaCl — PbCl | + 2NaNOs

PbCl; + 2HC1 — Hy[PbCl4]

Question: Treatment of D-glucose with aqueous NaOH results in a mixture of
monosaccharides, which are

Options:
(a)

CHO CHO CHO
HO——H H——OH HO—t—H
HO——H HO——H HO——H
H——OH HO——H HO——H
H——OH ’ H——OH and H—1—OH
CH,OH CH,OH CH,OH
(b)

CH,OH CHO CHO

= HO——H HO——H
HO——H H——OH HO——H
H——OH H——OH HO——H
H——0OH J H——OH and H——OH
CH,OH CH,OH CH,OH
(c)

CHO CH,;0OH CHO
H——OH —0 HO——H
HO——H HO——H HO——H
H——OH H——OH H——OH
H——OH H——OH  and H——OH
CH,OH CH,0OH CH,OH

(d)
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CHO CHO CHO
H——OH H——OH HO——H
HO——H HO——H HO——H
HO——H H——OH H——0OH
H——O0OH , H——OH and H——0OH
CHZOH CH2OH CH,OH
Answer: (¢)

Solution: Glucose on tautomerisation given mannose and fructose
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JEE-Advanced-28-08-2022
[Paper-2]

MATHEMATICS

Question: Let o and S be real numbers such that —% <B<0<a<Z.If sin(a + ) :%

and cos(a -p ) = %, then the greatest integer less than or equal to

. . 2

sin@  cos cosa sin .

+— ﬂ +— + ﬂ s .
cosff sina sinf cosa

Answer: 1.00
Solution:

7 7 T
e NER RS
sin(a+ﬂ)=%,cos(a—ﬂ):§

. . 2

sina@ cosa cosf sinb

"+
cosff sinf sina cosa

[cos(a—ﬁ) N c:OS(ﬂ—Of)]2

cosfsin S sinacosa

=4cos2(a—ﬂ)( 1 ! J

. + .
sin2f sin2a

:4c052(a—ﬂ)[zsin(“ﬂ)cos(a_ﬁ)j (1)

sin2asin2f

_16cos’ (a—B)sin’ (a+ f)x4

B (cosZ(oc—ﬁ)—cos2(05+ﬁ))2
64cos’ (a— B)sin’ (a + f3)

(2cos2 (a—pB)—-1-1+2sin’ (a+,8))2

—6ax 0y 1 !

81 9 2

(2x4—1—1+2)

9 9
_64x16 81 _16
81x9 64 9

{E} =1 Ans.
9




Nedantu,

Learn LIVE Online
Question: If y(x)is the solution of the differential equation xdy —( y' -4 y)dx =0 for

x>0, y(1)=2, and the slope of the curve y = y(x) is never zero, then the value of IOy(\/E)
is .

Answer: 8.00

Solution:

)cdy—(y2 —4y)dx =0,x>0

b
y2—4y X

10g29 1
Question: The greatest integer less than or equal to Ilogz X +l)dx+ I 1)3 dx is

Answer: 5.00
Solution:

f () =Tog, (x"+1) =
x3+1:2y:>x=(2y—1); :f_l(y)

1

T(x)=(27-1)
log29 1

og2 x’ +1 dx + I )3dx

~

_t_.[\,
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log, 9

f(x)de+ [ f7(x)dx=2log,9-1

1

Il
———

;
8<9<22:>3<10g29<%

=5<2log,9-1<6
[2log29—1]=5

Question: The product of all positive real values of x satisfying the equation

16(logs x)’ ~68logs x v
x( )=516 is

Answer: 1.00 -

Solution:

x(16(log5 x)3768log5 X) _ 5—16

Take log to the base 5 on both sides and put log, x =1
16t* — 68t +16 =0

SN~

=4 177 +4=0: "

P

t+t,+t,+1,=0
log, x, +log, x, +1og, x, +log, x, =0

Xx,x.x, =1
1

e —(1—x3)5 +((1—x2); —leinx

Question: If £ =1im

then the value of 6/ is .

=0 xsin® x
Answer: 5.00
Solution:
1
1 (1 2)5 .
3 = —x")2—1|sinx
e —(1-x') [ J
£ =lim — + —
=0 xsm-x , sin"x
X X——5—X
X X

Use expansion

@+xﬂ—[L:i]
B =lim

x—0 x3 x—0 X X

3 2
. 4x . =X

p= hm—3 +11m—2
x—0 3X x—0 2)C

4 1

5
ﬂ_s 2 6

6f=5
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g 0 1
Question: Let f be a real number. Consider the matrix 4={ 2 1 -2 |.If
31 2
A" —(pB-1)A4° - BA° is a singular matrix, then the value of 94 is .
Answer: 3.00
Solution:
g 0 1
A=|2 1 =2
31 2
|4]=-1

=|4"—(B-1)4° - p4°|=0
=|4]'|4*~(B-1)4-B1|=0

=|A4|(4> - pa)+4-p1|=0

=4[ |[4(4-B1)+1(4-pI)|=0
4] [(4+1)(4-p1)|=0

f+1 0 1
A+l=| 2 2 2|=|dA+1|=-4

31 -1
Here |4|#0 & |[4+1]|#0

0 0 1
A-BI=|2 1-8 =2

3 1 -=2-p
4-p1]=2-3(1-p)=3p-1=0= p=1
98=3

2 2

Question: Consider the hyperbola IXE_% =1 with foci at § and S§,, where S lies on the

positive x -axis. Let P be a point on the hyperbola, in the first quadrant. Let ZSPS, = «,
with a < % The straight line passing through the point S and having the same slope as that

of the tangent at P to the hyperbola, intersects the straight line S,P at F. Let J be the
distance of P from the straight line SF, and £ =S P . Then the greatest integer less than or

B

. a .
equal to —sin— is .
9 2

Answer: 7.00




Solution:
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S.P—SP=20

o
=20
SiIn —
2
2
O _ap0=2P0
. (04 . a
sSin — Sin —
2

B+

25

—-256
SinE
= T =CoOSx
. a
Sin —
2

A-128

=COSox
l(l—cosa) =128
PO i %108
a 2
Sin —
2

—sin—=

9 29

pS . a 64 [[5’5. a

= | —sin—
2

9

} =7 where [.] denotes greatest integer function.
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Question: Consider the functions f,g:R — R defined by f(x)=x" +% and

2[1—@], |x|£%,
g(x)=

0, |x| > i
4

.If « is the area of the region

{(x,y)eRxR:MS%,Oﬁyﬁmin{f(x),g(x)}}, then the value of 9 is

Answer: 6.00
Solution:

2 2_8x
X +—=
12 3

I S
3 12
12x* +32x-19=0
12x% +38x—6x—19=0
2x(6x+19)—1(6x+19)=0

(6x+19)(2x~1)=0

1

)

a=24+4,
1
2

a=2 J‘szr—a’x—k—xlxg
0 2 4 3

X 5x
S>a=2|| —+— | +—
3 12 12

0

| =
—_

1 5 1
>a=2|—+—+—

124 24 12
'1+5+2}

=>a=2
24

:0(=2><i
24

:90{=9><i
12

=9a=6

Question: Let PORS be a quadrilateral in a plane, where

OR =1, ZPOR = ZORS = /PRS =40°. If ZRPS =0°, PO=qa and PS = f3, then the

interval(s) that contain(s) the value of 4a/fsin 8° is/are

Options:
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(@) (0.42)

(b) (1,2)

(©) (v2.3)

(d) (2v2,3V2)

Answer: (a), (b)
Solution:

S 40 30°

5

80° 15°
P o Q
ZPRQ =70°-40°=30°
ZRQOS =70°—-15°=55°
ZQOSR =180°-55°-70°=55
L OR=RS=1
ZQPR =180°-70°-30°=80°
Apply sine-rule in APRQ:

104 1 1
; =— — () —— (1)
sin30° sin80° 2s1n 80°
Apply sine-rule in APRS
, F__ ,1 = fsin @ =sin 40° -(2)
sin40° sin@
40¢,Bsint9:4sm40 _ 4s1n 40

2sin80°  2(2sin40°cos40°)
=sec40°
Now sec30° < sec40° < sec45°

:>i<sec40°<\/§

V3

Question: Let o =) _sin** [%j Let g:[0,1] > R be the function defined by
p

g(x)=2""+ 2“0~ Then, which of the following statements is/are TRUE?
Options:
,
(a) The minimum value of g(x) is 2¢
1
(b) The maximum value of g(x) is 1+2°
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(c¢) The function g (x) attains its maximum at more than one point
(d) The function g (x) attains its minimum at more than one point

Answer: (a), (b), (¢)
Solution:

1 7
& g| = |=2°
g(z]
~. Graph of g(x) in [0,1]
(0.1+2173) (1.1+21%)
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Question: Let z denote the complex conjugate of a complex number z . If z is a non-zero

. . . 1 .
complex number for which both real and imaginary parts of (E)2 +— are integers, then
z

which of the following is/are possible value(s) of |z|?

Options:

43+34205 )*
(a) #]

1

7+\/§ 4

4

9+\/@

4

7+\/§

6

Answer: (a)
Solution:

(b)

FNE

(©)

Rl

(d)

1
2

Let (E)2 +—=m+in, mmne

N

Equation (1)2 + (2)2

2
1+L4 [<x2+y2)2}=m2+n2
2

I+— (|z|)4 =m’+n’

:>|z|4+i+2:m2+n2

4
|z
Now for option (A)
|Z|4 _ 43 + 3\/ 205
2

=m’+n° =45
=>m=16,n=13
Option (B)




|Z|4+L4+2:7+*/§+7_*/§+2:Z+2:£
|Z| 4 4 2 2
Option (C)
s 1 9++/65 9-65 _ 18 _ 9 _ 13
2| +—+2= + F2="—"42="42=—
] 4 4 4 T2 T
Option (D)
|z|4+L4+2:7+\6+7_\/B+2:ﬂ+2:1+2=E
] 6 6 6 3 2
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Question: Let G be a circle of radius R >0. Let G,,G,,...,G, be n circles of equal radius

r > 0. Suppose each of the n circles G,,G,,...,G, touches the circle G externally. Also, for

i=1,2,..,n—1, the circle G, touches G,

i+l

which of the following statements is/are TRUE?
Options:

(a) If n =4, then (ﬁ—l)r <R

(b)If n=35, then r <R

(c) If n=8, then (ﬁ—l)r <R

(d) If n=12, then ﬁ(ﬁ+1)r >R

Answer: (¢), (d)
Solution:

2(R+r)sinZ=2r

n

R+r T
= cosec—
r n

(A) n:4,R+r=\/§R

R+
(B) n =5,—r=cosec£<cosec£
r 5 6
R+r<2r=r>R

(C) n= 8,M — cosec = > cosec -
r 8 4

externally, and G, touches G, externally. Then,
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R+7r>2r
(D) n=12, R+r :cosec£=\/§(x/§+1)
r 12

R+r:x/5(\/§+l)r

\/5(\/5+1)r>R

Question: Let i, and k be the unit vectors along the three positive coordinate axes. Let

A

a=3i+ -k,
b=i+b,j+bk, b,b eR,

c= clf+c2j+c3l€, ¢,C,,0c €R
be three vectors such that b,b, >0,d-b=0and | ¢, 0 —¢ || b, |=| 1-c, |. Then,

which of the following is/are TRUE?
Options:

(a)a-c=0

(b) b-¢=0

(c) |l; | > /10

(d) [e|< Vi1

Answer: (b), (¢), (d)
Solution:

A

a=3i+)—k
b=l+b2]+bk

C=ci+c,] +c3
1 3—¢
[ b, |=| 1-c,
b, —1-c,
Mu1t1p1y & compare
bye,—bic,=c, =3 ..(1)
¢, —byc, =1-c, .(2)
¢, —byc, =1+c, .(3)
(1)7=(2)7+(3)k
(b, ~bies) (e, -
=qi +02]+02k—3l —]+k
bxc=¢-i
Take dot product with b
0=c.b-ad.b
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SaUERS NS o
> = o
Sy
I o
No)
S
o]

ot product with ¢

=
~
(¢]
o 2

—a.c

(e
I
I o
sy}
8]

TR ~YRRE Y
SYRE Y
h)N
o

=12 .2 12 -2 .
b |c| :|c| +|a| =2¢.d

B[ =[ef +11-2Jef

B[ [l =11-[¢

ef

E|2 _ 11
52+1

e[ <11

Given G.b =0

b, —b, =3

Also

bz2 + b32 —-2b,b, =9 b,b, >0

b,> +b; =9+2b,b,

b,> +b’ =9+2bb, >9

b, +b>9

|l§|=«/1+bzz+b32
|5|>x/ﬁ

|2

—2
b|+1)=11

Question: For x € R, let the function y(x) be the solution of the differential equation

% +12y =cos (% xj ,»(0)=0. Then, which of the following statements is/are TRUE?
X

Options:
(a) y(x) is an increasing function

(b) y(x) is an decreasing function
(c) There exists a real number £ such that the line y = f intersects the curve y = y(x) at

infinitely many points
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(d) y(x) is a periodic function

Answer: (¢)
Solution:

ﬂ+12y :cosilxj
dx 12

Linear D.E.
LF. = eIlMx =™
Solution of DE

ye' = .[m cos(;; jdx

12x
y.elz":e—2 12cos Zx+ZsinZx |+C
ﬂj 2 MRt

(12)’ +(12
= y= (12()14—23”2[(12)2 cos(%)+ 7sin (%j} egx

Given y(0)=0
12 -12°
12+ 7 12* + 72

12 2 X . TX 2 —12x
SLy= 12) cos| — |+ wsin| — [—12°¢
4 124+7r2{( ) (12) (12) }

2
Now d_y= 12 127sin| 25 |+ 2 cos| ZE | 41231
12 12

=0= H(12°+0)+C=C=

dc 12 +7°

min.value

— 1447 +— =127, /1+—4
12

= d_ >0V x <0 & may be negative/positive for x >0
X

So, f(x) is neither increasing nor decreasing

For some f € R, y = intersects y = f(x) at infinitely many points

So option (c) is correct.

Question: Consider 4 boxes, where each box contains 3 red balls and 2 blue balls. Assume
that all 20 balls are distinct. In how many different ways can 10 balls be chosen from these 4
boxes so that from each box at least one red ball and one blue ball are chosen?

Options:

(a) 21816

(b) 85536

(c) 12096

(d) 156816

Answer: (a)




Solution:
3R 3R 3R 3R
2B| |2B| |2B| 2B
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B-1 B-2 B-3 B-4

Case-I: when exactly one box provides four balls (3R 1B or 2R 2B)
Number of ways in this case *C, (*C, x*C, )3 x4

Case-1II: when exactly two boxes provide three balls (2R 1B or 1R 2B) each
Number of ways in this case (5 C, - 1)2 (3C1 x*C, )2 X 6

Required number of ways = 21816

> 3
Question: If M = 2 21 , then which of the following matrices is equal to M ***?
2 2

Options:

3034 3033
(a)

-3033 3032

3034 -3033
(b)

3033 3032

3033 3032
(c)

-3032 -3031

3032 3031
(d)

-3031 -3030
Answer: (a)
Solution:

53
M=l 2 2

-3 -
L2 2
i +1 é
M= 2
-3 3
— —+1
L 2 2




Nedanti,

Learn LIVE Online

3 2022
M*2 = (1 +53j

=1+3033B

1 0 1 1
= +3033
0 1 -1 -1

{ 3034 3033 }

-3033 -3032

Question: Suppose that

Box-I contains 8 red, 3 blue and 5 green balls,

Box-II contains 24 red, 9 blue and 15 green balls,

Box-III contains 1 blue, 12 green and 3 yellow balls,

Box-IV contains 10 green, 16 orange and 6 white balls.

A ball is chosen randomly from Box-I ; call this ball 5. If b is red then a ball is chosen
randomly from Box-IL, if b is blue then a ball is chosen randomly from Box-III, and if b is
green then a ball is chosen randomly from Box-IV. The conditional probability of the event
'one of the chosen balls is white' given that the event 'at least one of the chosen balls is green'
has happened, is equal to

Options:

15
a —_—
@) 256

3
(b) 16

5
(©) 5—2

1
(d) 3

Answer: (c)
Solution:
Box-I 8R) 3(B) 5(G)
Box-II 24(R) 9(B) 15(G)
Box-III1(B) 12(G) 3(Y)
Box-IV 10(G) 16(0) 6(W)
A (one of the chosen balls is white)
B (at least one of the chosen ball is given)
P( Aj _ P(AnB)
B)  P(B)
ANB— (WG)
B —(GG,GR,GB,GR,GW)
5 6
_ X [
16 32
5 8 15 3 12
1 X ——

xl+— +
16 16 48 16 16




155
156 52
Question: For positive integer n, define
16+5n—3n"> 32+n-3n"> 48-3n-3n’
f(n) =n+ 2 2 2
4dn+3n 8n+3n 12n+3n

lim f'(n) is equal to
Options:
(a3 +§loge 7

3 7
(b) 4- Zloge (Ej

4 7
(c) 4- Eloge (EJ

(d) 3+ %loge 7

Answer: (b)
Solution:

l6r+ 9— 4r)n 3n?
4rn+3n

n+z
16rn+9n) (4rn+3n2)
n+z 4rn+3n*

f<n>=n+(zMj—n

= 4rn+3n

lim £ (n) = lim 3 0791

4rn+3n®

25n—7n*

n?

Nedantu,

Learn LIVE Online

. Then, the value of
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