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| pHYsics |

A particle of mass M moves along a horizontal x axis from x = 0 to x = L. The coefficient of kinetic friction
varies as a function of x as px(x) = po — ax, where po, o are constants of appropriate dimensions, so that
px(L) = 0. The total work done by the frictional force during the motion is nuoMgL, where g is the acceleration
due to gravity. The value of n is:
(1 3 2) 1

1

@) 3 (4)

Answer (4)
Sol. Given p(x) =po—oxand ux (L) =0=po—al => po=al

1
2

Magnitude of work done by frictional force, W; = Ide
where dW; =f,dx = p, Ndx = p,Mgdx = (pg —ox) Mgdx

L L 27k
X
W= j noMgdx — j aMgxdx = pyMg[x]5 — aMg {7}
0 0 0

L2 MgL
= npoMgL = pyMgL — [HTOJ Mg [7j = %

=n=—
2

The mean free path of molecules in an ideal gas, Ais half that of another ideal gas B. The diameter of the
spherical molecules of gas A is twice the diameter of the molecules of B. If number densities of the gases A
and B are na and ng, respectively, the correct option.is:

(1) Na = NB (2) Na = 2f75
1 1
(3) ny =48 (4) np =58
Answer (4)
1
Sol. Ag=—A
A 2 B
1
A=——r
J2rd?n
da = 2ds
1
Ap=——5—
\/Endf\nA
1
Ag'=
\/Eﬂ:dgns

g _2:d5
ng  d
ng 2:dg 1
ng 4d§ 2
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3. Two identical inductors are connected in two different configurations P and Q, where a time varying current
I(t) is flowing, as shown in the figure. The induced emf between points a and b for configuration P is Er and
that for configuration Q is Eq. The ratio Ep/Eq is:

[Neglect the effect of mutual inductance.]

I(t) i

b
(P) (Q)
1
(1) 1
1
(2) 3
(3) 1
4) 2
Answer (4)
Sol. In figure (P)
Ldi(t
Ep—E,=- dt“ ()
i N,
=L
g
=0
(P)
In figure (Q)
Ldi(t)
= =———- (2
Ea zFabs 5 ()
It
a
=
L
2
b

Ep_2
Eq 1
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For sound waves, if the number of nodes for the 5" harmonic of an open-ended pipe is n and that for the 9t

harmonic of the same pipe with one of its ends closed is m, the ratio n is
m

(1) ()

©| o

3) 1 (4)

olw oo

Answer (3)

Sol. For open organ pipe

—  Number of nodes are same as number of harmonics
n=>5
For closed organ pipe

—  There are only odd harmonics
For 1st harmonic — Number of node — 1
For 3 harmonic — Number of node — 2
For 5" harmonic — Number of node — 3
For 7t harmonic — Number of node — 4
For 9t harmonic — Number of node — 5

m=5
n_s_,
m 5

Consider a long solenoid of length / and radius r. If'n.is the number of turns per unit length and po is the
permeability of free space, the inductance of the solenoid-is :

(1) pomn?r (2) pon3r?l
(3) (mo/2m)n2r?l (4) 2uomncr?l
Answer (1)

Sol. Self inductance of solenoid

L=1e

L = NygnA
L= [#j uonAl
L = uon?Al

L= Ho”znrzl [ A= nr2]

Consider a particle moving along a straight line, whose position as a function of time is given by s(f) = af? — Bt
+v, where o =1 ms=2, 3 =6 ms~" and y =5 m. The average speed of the particle, in ms~' fromt=0tot=6s
is:

(1) 12 (2) 6

) 3 4 0
Answer (3)
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Sol. Position (s)

S=af2-Bt+y

S=fP-6t+5 .. (i)

Velocity (v)

V=§:2t—6 ...(ii)
dt

Whenv=0=2t{-6

t=3s

From (ii), graph between (v/t)
Vv

A

-8

For distance
d=(+A1) + A2

d=l><3><6+l><3><6
2 2

d=3%x6=18

Distance d 18 1
———=—=—=3ms
Time At 6

7. Consider the following nuclear reaction

Average speed (Vavg) =

234
28y Th+*He

Take masses of 238U, 234Th and “He as 238.050 u,.234.043 u and 4.003 u, respectively. The Q value for the
reaction, in keV, is:
[Given: 1 u=931.5 MeV c 2]

(1) 3726 (2) 3730
(3) 3736 (4) 3740
Answer (1)

Sol. Q-value for the nuclear reaction is given by, Q = Amc?

238y, 2347h 4 “He has mass defect Am = Mreactants — Mproducts

= Am=238.050 —(234.043 + 4.003) = 0.004 u
Q =0.004 x 931.5 MeV = 3.726 MeV = 3726 keV

8. A beam of light falls on a metal surface such that photo-electrons are generated. If power of the light source
starts to decrease linearly with time t, then variation of the photocurrent / and magnitude of the stopping

potential |V| with time is best represented by:
L) M

J v !\ IVI\
(1) | (2)

{ { { t

j v \ r v
3) 4)

t i { t
Answer (1)

8 +H

W
b

W
W

W

W
W
W
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Sol. Power of source is decreasing that means number of photon is decreasing linearly with time and source
is same so, energy of photon is same.

Power (P) « nE
P o n (number of photons per second)

f
and energy of photon is constant.
4

V]

t

Three identical capacitors, P, Q and S, each of the capacitance C, are connected to-a battery of voltage V,
as shown in the figure. If the energy stored in the capacitor P and total energy stored in the system are Up

and Ur, respectively, then the ratio Z—P is:
T
P Q
| | |1
I I
Il
HS
L
%
(1) 2/3 (2) 1/3
(3) 12 4) 1/6
Answer (4)
Sol. CP :CQICS =C
2 Q
I [
] ]
[l
IIS
L
v
1 (vjz 1cv2  cv?
UP=—C— == —
2 \2 2 4 8
2 2
1.(V 1.(V 1 .,
Ur =Up +Uy+Ug ==C|—| +=C|—=| +=CV
ToERTTaQ Sz(zj 2(2) 2
2 2
_CVE VT Tov2_8oy2_3cy2
8 8 2 8 4
Up__CVv2 _1
Ur 8x3cv? 6
4
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10. Water flows in a streamline motion through a horizontal pipe of circular cross-section as shown in the figure.
The pressure difference of water between P and Q is 15 Nm=2. The area of cross-section at P and Q are 40
cm? and 20 cm?, respectively. The rate of flow of water through the pipe, in cm3s—1, is:

[Take density of water = 1000 kg m~9]

_i_\_‘_gﬂ/——

-_f“\____
(1) 100 (2) 200
(3) 300 (4) 400

Answer (4)
Sol. Ap Vp = Aq Va
4OVP = 20VQ, VQ = 2VP
Using Bernoulli's equation:
1 (2 2
Fp -Fa =§P(VQ -v3)

1

15=E><103(4V3—V,3)
Vp = ,/i =0.1m/s
1500
Vo=0.2m/s
Rate = ApVp =40 x 10~* x 10~" m3/s
=4 x 10 md/s
=4 x 10~ x 108 cm?®/s
=400 cm?/s

11.  Acurrent o flows through a metallic circular loop of radius r as shown in the figure. Resistance of the segment
ABC is half that of ADC. Magnitude of magnetic field at the centre O of the loop is :

(1) Moo

12r
@) ‘oo
@) oo
@ Lo
Answer (1)
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Sol.

I1Rasc = Rapc

lh+ k=1
R
I
h+hk=1l | 1y
2+ k= Io 273
21
3

ar ar

_ Ho2ly Mol :Holo
4r=x3 4rx3 12r

Holi(+) N Holp (%)

12. In the measurement of viscosity of liquids using terminal velocity experiment, spherical balls of same radius
but having different densities are used. The variation.of the terminal velocity (v) with the ratio of density of
spherical ball (o) to density of the liquid (p), is best represented by:

v v
F A
(1) (2) /
0 3 >G/p D il 1 >G/p
v v
F.8 .
3) / (4)
>0/ >0/
0 1 K¢ 0 1 o
Answer (1)

2
Sol. Terminal velocity V; :szh(c—p)

2 2
A =9th(%—1j 0

y=mx+c (1)

Equation number (1) is like equation number which is straight line with negative intercept.

olp



NEET (UG)-2026 (Re-Examination) (Code-50)

13.

14.

15.

Two planets P+ and P2 with equal mass have radii R1 and R:, respectively, where R, :%. The escape

speeds of P1 and P: are v1 and vz, respectively. Then Y2 is:
V4
(1) —- @ 1
V2
3) 2 4) 2
Answer (3)
Sol. V, = 2gR = ,|2M
R
v oci [+ M = constant]

e \/E

Veo _ [Ri_ 5

Ver Rz
In a solar system, the time-period of revolution of a planet tracing a circular orbit.of radius R is proportional to:
(1) R1/2 (2) R3/2
() R 4) R
Answer (2)
Sol. In planetary motion
T2 o R8
T o R3/2
Two infinitely long parallel conducting wires A and‘B carry currents / and 2/, respectively, in the same direction.

The wire A has uniform mass per unit length A and lies on an insulated floor. The wire B is kept fixed at a
height h above the floor. The minimum magnitude of h so that the wire A does not rise from the floor is:

[g is the acceleration due to gravity and.po.is the permeability of free space.]

12
(1) Hol
2m\g
12
(2) Hol
mhg
2uq/?
(3) ‘Hol
TAg
2
(4) Auol”
TAg
Answer(2)
Sol.
wire-B =
21
h
wire-A > A

Force per unit length on wire A by wire B

£ oMo 221y 4/?

= /
47 h 47 h
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If F,

et < Mg, weight of wire A, then wire does not rise from the floor.

So, F <mg,

Ho 417

<A
47 h g

.-.hzM

TAg

An ideal Zener diode with breakdown voltage of -3 V is reverse biased with a negative input voltage
Vi = -5 V. The magnitude of voltage difference between point B and A is:

61].8 R A

(1) 3V (2) 2V
Q) 1V (4) oV
Answer (2)

6115 R A

I
L
|Vinput|(5 V) > |Vzener|(3 V)
zener = 3V
Vrotal = 5 V
- |Vaa|=(6-3)=2V

Sol.

In an adiabatic expansion, the temperature of one mole of an ideal monatomic gas (y = 5/3) decreases from
60 K to 50 K. The work done by the‘gas in the process is:

(Take the universal gas constant as/R = 8.3 J mol-!' K-')
(1) 415J
(2) 83J
(3) 12451
(4) 166J
Answer (3)
Sol. Work:done in adiabatic process

NRAT

T=y

AT =—10K

W =

W=1245J

-10 -
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18.

19.

A ray of light with wavelength X is incident on three different photoelectric cells namely 1, 2 and 3. The
threshold wavelength of these photoelectric cells are A1, A2, and A3, respectively and the magnitude of stopping
potentials of these cells are Vi, V2 and Vs, respectively. The relation between A and threshold wavelengths
are A1 <A, A2 > A and Az >> A. The correct option is:

(1) Vi=0,Va<Vs (2) vVi=0,V2>Vs

(3) Vi>Ve,V3=0 (4) Vi<V, V3=0

Answer (1)

Sol. For ejection of electron energy of incident photon should be greater than work function

he
=%

he
N
A <A
1> ¢
No electron will eject
Vi=0
By Einstein photoelectric equation
d=do+eV
A2> )
A3 >> A
¢ > ¢2
o >>¢3
So, V3> V2

01

A photon and an electron, each of 20 eV energy, move in free space. The ratio of linear momentum of electron
Pe
Pph

pe to that of photon pen, is:

[Take speed of light = 3 x 108 ms~', charge of electron = —1.6 x 10-'® C and mass of electron = 9 x 10-3" kg]

2

(1) 250

1
(2) 250
(3) 225
(4) 275
Answer (3)
Sol. E, =Ep, =20 eV

E
=P, =[2m.E,, Py, :%

Pe \/zmeEe Cc= \/zme c

Pen Epp, Epp,
31
L me % 3x108
Py \20x1.6x10"
3 900

=2x10%%x3x10% === =225
4 4

-11 -
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21.

22.
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Which of the following measurements require ‘index correction’?

(1) Measurement of resistance of a wire using meter bridge

(2) Measurement of gravitational acceleration using simple pendulum

(3) Measurement of focal length of lenses using optical bench

(4) Measurement of speed of sound using resonance tube

Answer (3)

Sol. Index correction is an adjustment which need to perform in the experiments related to optical bench while
measuring the focal length of lenses using optical bench.

A unit positive point charge is taken slowly through an infinitesimally thin tube that is inside a charged dielectric

sphere of radius R, having uniform positive charge density p, as shown in the figure. The initial and final

positions of the charge are marked by A and B at distance 2R and 3R respectively, from the centre of the
2

sphere. In this process, the magnitude of the total work done on the point charge is ﬂ “Thevalueofnis:
neg

(g0 is the permittivity of vacuum)

(1) 2

3) 9

Answer (4)

Sol. Work done W= q(Vs — Va)

o[ KQ_Ko]_Ke[0]
3R 2R Rl 6

|W|:@:inxlxpxinR3
6R 4nq, R 6 3
2
pR
= b :1
Wi 1880[ 9=1]
n=18

Consider three media P,-Q and R with refractive indices 1, 1.25, and 1.5 respectively. The medium Q having
a thickness of 5 cm is placed between extended media P and R as shown in the figure. An object O is placed
at the centre of medium Q. If viewed from medium P near the normal direction, the apparent depth of O is hi1.
For similar observation from medium R, the apparent depth is hz2. The value of |h1 — h2|, in cm, is:

np=1'
[ o
5cm
| ng=125
n,=15
(1) 0 2) 1
3) 2 (4) 3

Answer (2)

-12 -
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Sol. (i) When object O is viewed from medium P,

ne=1
5cm O
l ny=1.25
n,=1.5
Apparent depth h, = Prea _ 2.5 _ 2¢cm
u 1.25

(i) When object O is viewed from medium R,

Apparent depth h, =g x2.5

1.5

=25x =3cm
1.25

|y —hy|=1cm

23.  Africtionless circular wire of unit radius is fixed on the horizontal plane. Two-point particles of unit mass start

moving simultaneously from point A(e = gj with identical uniform angular speeds in opposite directions, and

meet again at point B(e = —gj . During this‘time,*which of the following figures schematically represent the

magnitude of the total linear momentum P of the system, as a function of 6?

0)

EETEE R

B
Pa P
(1) | (2)
———— 0
2 —n/2 2 —n/2
Pa Pa
) 4)
0 0
2 —n/2 2 —1/2
Answer (3)

-13 -
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Sol.

=—mvsin6i —mv cos6j + mvsindi — mvcoso;

|

Bt = —2mv cos 0j

at e:%,ﬁnetzo,at ez—g,ﬁnetzo

So most appropriate graph is
P

0
2 —n/2

The temperature of a metallic sphere of radius R is increased by a small amount AT. If the linear coefficient
of thermal expansion of the metal is o, the approximate.increase in the volume of the sphere is:

(1) 2nxR3aAT
(2) 3nRSaAT
(3) 4nRSaAT
(4) 6mR3aAT
Answer (3)

Sol. For the metallic sphere, % = aAT

Volume of the sphere, V= %nR3

AV _ 48R
v TR

Increase in volume = AV = 3(%}(%7&3) = 4nR3aAT

A cylindrical cork of uniform density floats in a liquid of density p4. If the cork is depressed slightly and
released, it oscillates harmonically with time period T. If the same cork floats in another liquid of density p,,
then the similar oscillation has time period 2T. The value of p, /p4 is:

(1) 4
(2) 2
(3) 12
4) 14
Answer (4)

-14 -
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Sol. Time period of a cylinder oscillating inside the liquid

T=2n |Ps!
P9
[

Ti_ [p2
T \p
T _ |2
2T p1
P2 _1
pr 4

* ps — constant]

26. One main scale division of a Vernier calliper is equal to 1 mm and the number of divisions:on the Vernier scale
is 10. When both the jaws touch each other, the Vernier scale shifts to the left of zero of the main scale in
such a way that 4t Vernier division coincides with a division of the main scale. If this Vernier calliper measures
the length of the wire to be 1 cm, the actual length of the wire is :

(1) 0.60cm (2) 0.96 cm
(3) 1.00cm (4) 1.04cm
Answer (No option is correct)
Sol. = There is negative zero error
= Zeroerror=—10-4)x L.C. ... (i)
From ...(i)
Zero error = —(10 —4) x 0.01 = -0.06 cm
= Zero correction = — Zero error
= —(—0.06)
=0.06 cm
= Correctreading = R’
R’ = R + Zero correction
=1+0.06
=1.06 cm
No option is correct
27. A solid sphere A of radius'R and mass M is attached at a point to a smaller solid sphere B of radius r < R
and mass m < M. Assume that the line joining their centres lies along the horizontal. The moment of inertia

of the system calculated about a vertical axis passing through the centre of A is /4 and that calculated about
a vertical axis passing through the centre of B is Ig. The difference l4 — Iz is:

| |
| A |"B

(1) (M=m)(R +ry
(2) (m=M)R+r)?
() (m—-M)R-r)?
“4) 0

Answer (2)

-15 -
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Sol. Using I = %mR2 and Parallel axis theorem, moment of inertia of system

M |
<}
l
(1)
In ZEMR2+§mr2+m(R+r)2 (1)
Similarly,
1 Io
|
|
|
|
|
|
|
(2)
I = %MRZ MR +r)? +§mr2 (2

Now, subtracting (1) and (2)
IA —IB =(m—M)(R+r)2

Consider a spring-mass simple harmonic oscillator in one dimension. The mass of the particle is m kg and the
spring constant is k Nm-'. At a given. instant, the extension of the spring is x-meter and the speed of the
particle is v ms~'. On the x - v plane;:if the graph of v as a function of x is a circle, then the correct option is:
(1) k= 1

m
(2) k=m
(3) k=m?
@) k=+m
Answer (2)
Sol. Velocity v as a function of n is given by

V=A% x?

szwz(Az_Xz)

Given that above equation is of a circle
Hence, ®? = 1

k
m
k=m

=1

-16 -
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20.

30.

The lens combination as shown in the figure, consists of two lenses, L1 and L2, of the focal lengths +10 cm
and — 10 cm, respectively. The position of the image formed is:

A ob—>

30cm 3cm
(1) 20 cm to the left of the concave lens
(2) 60 cm to the left of the concave lens
(3) 30 cm to the right of the concave lens
(4) 60 cm to the right of the concave lens
Answer (2)
Sol. Forconvexlens L;: u=-30cm and f=+10 cm

. 17 1 1 1 1 1 1 1 1 2
Using ———=-=>—+—=—=>—=———=—"—_
v u f v 30 10 v 10 30 30

g v:+%:+150m

For concave lens L, : u'=+12cm and f'=-10cm

. 1 1 1 1 1 -1 1 1 1. -1
Using ——-—=—>o>——-—=—9 —=— - =—
viou f v 12 10 v.=12..10 60
~ v'=-60cm
= Final image formed at 60 cm to the left of concave lens.

An ac voltage V = 220 sin(2 x 103t) Volt.is applied to a series LCR circuit. Then the current amplitude in this
circuit is:

(Given: L=10mH, C=25quF, R=100 Q)

(1) 22A

(2) 55A

(3) 11.0A

(4) 220A

Answer (1)

Sol. Angular frequency of AC source, ® = 2 x 103 rad/s
Inductive reactance, X, = ol = (2x103)x(10x1073) =20 O
Capacitive reactance, X = g L =200Q
oC  (2x10%)x(25x107%)
Impedance Z for circuit = R (*- X, = X and circuit is at resonance)
Vo _ Yo _220 _

.. current amplitude, i =7_ = =100

22A

-17 -
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32.
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A thin horizontal disc is rotating about a vertical axis passing through its fixed centre O. Its angular momentum

is La and Lg computed about points A and B, respectively, with OB = 2 x OA. The value of t—A is:

B

2 B
1 1
(m 2 (2) E)
() 1 4) 2
Answer (3)

Sol. L =FxP+Iyd
P =0 for both axis
S0 Ly =Lg =l
Loy
LB

A conducting loop of finite resistance lies on the x — y plane. There.is a constant magnetic field in the z
direction. The area of the loop varies with time t, as A = Ao(1 + sint) in appropriate units. The figure that
correctly indicates the qualitative behaviour of the power P dissipated in the loop as a function of time is:

Pa Pa
(1 @) Y
0 >t 0 >t
Pa Pa
3) (4)
Answer (2)

Sol. A = Ao(1 + sint)
¢ = BA = BAo(1+.sini)

€= _de _ —BAy cost

dt
£ B
Iinduced _ Ed = _TAOCOSt
242 2
Power = P =/°R = B'A cos’t
R
P o cos?t
P
0 >t

-18 -
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33.

34.

A point charge Q is placed inside a cavity within a solid isolated conducting sphere. Consider points A, B and
C as shown in the figure, where the magnitudes of the electric fields are Ea, Eg, Ec, respectively. The points
B and C are at the same distance from the center of the solid sphere. The correct option is :

(1) Ea=0,Es=Ec

(2) Ea#0,Es=Ec

(3) Ea=0,Es>Ec

(4) Ea=0,Es<Ec

Answer (2)

Sol. Due to charge Q present inside cavity, Ea = 0
Charge distribution will be uniform on the outer surface of conducting sphere,
Since B and C are at same distance from centre of sphere,

Eg = Ec (Due to electrostatic shielding)

+ + +

Consider a fixed uniformly charged insulating sphere with radius R and total charge +Q. A point charge —q
(gq<<Q) with mass m is released from rest at a distance of 3R from the centre of the charged sphere. When
the point charge reaches the surface of the sphere, its speed is:

(eo0 is the permittivity:of vacuum, neglect gravitational forces).

3Qq
4regmR

(M

2Qq

2 e
@ 3neymR

Qq

3 . S
3) 3negmR

_Q9
4neymR

(4)
Answer (3)

-19 -



35.

Sol.
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(fixed)
1, [KQ KQ}
=>—mv-=q|————=
2 R 3R
1m2:quH

2 R |3

2 qu><4 1xQqx4  qQ
3Rm 47580><3Rm 3mggRm

\j 3n80mR

In Geiger-Marsden experiment, the number of scattered a-particles N(0) is plotted as a function of scattering
angle 6. Which of the following options represents the correct plot?

i) M)
107_ 10?'
104 104
(1) 104 (2) 104
104 104
10 104
104 10°4
10 T T T T T T T T T T 0(in degree) 10 T T T T T T T T T T ({in degree)
0 30 80 90 120 150 180 0 30 60 90 120 150 180
o) N(O)
104 104
104 104
(3) 103 (4) 104
104 104
10 104
104 10
10 - 0(in degree) 10 5 ——————1—1—1—1—1—1— 0(in degree)
0 30 80 90 120,150,180 0 30 60 90 120 150 180
Answer (3)
Sol. Number of scattered a-particles at angles (o)
CKx—
sin4(aj
2
K
sint| =
2
Graph will be

N(D)

N
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36. Consider two circuits, (A) and (B), each having two resistors. One of them has a positive temperature
coefficient of resistance, +a, while the other one has a negative temperature of coefficient, —o, as shown in
the figure. The current through these circuits are denoted by /4 and /. At initial temperature, the resistance of
the two resistors is Ro. As the temperature is increased, the correct option that describes the variation of
current in these circuits is:

Vi b
[
V I 1 ff'a'
L < MWW
R,(1 = aAT)
"‘l‘!‘!‘l‘!‘ ‘!"I"I‘!’"‘I‘ U I H U “ U
R,(1—=0aAT) R,(1+ aAT) R,(1+ aAT)
(A) (B)
(1) Ia remains constant while /g increases (2) Ia decreases while /s increases
(38) Iaincreases while /s decreases (4) Both /4 and /s remain constant
Answer (1)
Sol. Figure A

VI "A
I

o

Pl
-

AW
R{1—aAT) R, (1+aAT)

Req =Ry[1-aAT]+ Ry[1+ aAT]
= 2Ro = constant

Ly -V — constant
2R,
Figure B
Vi, e

i =
¥ | i i

R,(1 —aAT)

— AW ————
R.(1 + aAT)

_ Ry(1+0AT) Ry(1-aAT)

® " Ry(1+ 0AT) + Ry(1- aAT)

_ Ry~ o*(ATY)

R, .=
ed 2R,
Req Will decrease with rise in temperature
V,
. Iy == increases with rise in temperature

eq

37. Consider that cs, ks, b represents Stefan-Boltzmann constant, Boltzmann constant and Wien’s displacement
law constant, respectively. The dimension of csk,§1b is

(1 [LTK7] (2) [LTK7]
() L'T'K7 (4) [L'TKH]
Answer (1)
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Sol. s = MT3K+#

kg = M'L2 T-2K-"

b= MO LTK

csk‘;b = [MT3K-4[M-1L-2T2K][MCLTOK]

= T-1K-2L-1

= L-1T-1K-2
An electromagnetic wave travelling in a lossless dielectric medium having a dielectric constant, ¢, = 9, has the

electric field, Ex = Eo sin (kz — 2n x 108t) Vm~' where Eo is the amplitude and k is the wave vector. Among the
following options, the incorrect choice is

(1) The speed of the electromagnetic wave inside the medium is 108 ms-"
(2) The wavelength of the electromagnetic wave inside the medium is 300 m

B
(3) The magnetic field is given by the relation B, = U sin(kz - 2nx108t) where vuis the speed of the
"4

electromagnetic wave inside the medium

(4) The direction of propagation of the electromagnetic wave is along +z
Answer (2)
Sol.
= Ex= Eosin (kz - 2n x 108t) = Eo sin (kz — wf)
Direction of propagation of wave is along +z axis.
Speed of wave in medium

_ vy _ ¢ _3x10°
m \/g - \/5 - 3

Vm =108 m/s

Ul

v

= Wavelength in medium = Am

v 108
A, ==~ =100 m [ fo=constant
™R 2nx10° % ]
2n

.. Wavelength of the electromagnetic wave inside the medium is 100 m.

B
Note: Among the options, in-the expression B, = =9 sin(kz — 21 x10°t), Bo should be replaced by Eo.
14

One mole of an ideal monatomic gas undergoes a cyclic process as shown in the figure. The total heat
supplied to the gas is:

(1) 400J

(2) 500J
(3) 600J
(4) 800J
Answer (3)
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Sol. For any cyclic process, change in internal energy AU = 0

P(N/m°)
300 =
100 <
2 5 v (m’)

Here, total heat exchange
AQ =W+ aU

=w

=(300-100) (5-2)

=200 x 3

=600 J

40. 1

Consider that an electron is revolving in an excited state of Hydrogen atom with.velocity +/25.6 x 10°ms ™.
The radius of the orbit is x x 10-° m. The value of x is:

[Take the mass of electron to the 9 x 10-3" kg, charge of electron = -1.6 x 10-"° C and =9x10° NmZC_z]

7[80
(1) 4 2) 3
3) 2 (4) 1
Answer (4)
2
Sol. £, ="
p
kq4qo B mv?2
r? r
2
k2, ke? (9x10° x(1.6x10719)
= —=MV" = r = =
r mv? . 9x10731x25.6x10'°
2.56x10% x10738
r= 21
25.6x10
r=1x109%m
x=1

41. A car travels on a circular racetrack of radius 50 m, which is banked at an angle 0. If the car travels at a speed
10 ms~', then the wear and tear on its tyres is minimum. Taking the acceleration due to gravity to be 10 ms=,
the value of 6 is:

L1 42
(1) tan (5) (2) tan (5)
(3) tan'(\/3/2) (4) tan”'(24/3)
Answer (1)
2
Sol. tane:v_:‘IOx‘IO:l
rg 50x10 5

0=tan™" (1)
5
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Three identical p-n junction diodes D1, D2, and D3 are connected across a battery as shown in the figure. If
the width of the depletion regions of D1, D2 and D3 are W1, W2 and Ws, respectively, then the correct option
is:

1 kO D,
1 kO D,
D, 1 kO

< ww—

|
1
sV

(1) Wi>We>Ws (2) Was=Wi> W
(3) Ws>W2>Wh 4) Wa>Wi=Ws

Answer (3)

Sol. D is forward biased
Depletion region of forward bias (W+) will be minimum
Ds is reverse biased
Depletion region of reverse bias (W3) will be maximum
D2 is unbiased
Depletion region (W-) will be between (W4) and (W3)
Correct relation will be given as
Ws> W2 > Ws

The following table presents the part of the electromagnetic spectrum and their corresponding major
applications.

Part of the electromagnetic spectrum Applications

P. Microwave l. For purifying the water
Q. | UVrays Il. For warming the food
R. | Gamma rays lll. | For AM and FM communication systems

S. Radio wave V.
The correct option is:

(1) P-l, Q-ll, R-Il;S-1IV

(2) P-l, Q-IV, R-II;S-1

(3) P-ll,Q-I, R=IV, S-llI

(4) P=ll, Q-1V, R-I, S-I

For treating the Cancer cells

Answer (3)
Sol.
Part of the electromagnetic spectrum Applications
Microwave — | For warming of food
UV rays — | For purifying the water
Gamma rays — | For treating the cancer cells
Radio wave — | For AM and FM communication systems
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44,

45.

Bob B of mass m at rest is hanging vertically from the ceiling via a massless string of length 10 m, as shown
in the figure. Point mass A of mass m travelling horizontally with speed 10 ms-" hits bob B elastically. The bob
B rises h meter after the collision. Taking the acceleration due to gravity g = 10 ms=2 and neglecting the size
of the bob, the value of h is:

A B
*—> L]
10 ms™

(1) 8

2 7

(3) 5

4) 25

Answer (3)

Sol. « To reach the horizontal position, velocity of bob should be = 10+/2°m/s
» Velocity of bob and point mass will be interchanged after elastic collision
By conservation of energy

15
mgh =—mv
g 2

V2

" 29
(10)*

T 2x10

h=5m
An ideal gas is made of polyatomic molecules. Each of the molecules has three translational, three rotational
and f number of vibrational modes:! If the ratio of heat capacities Cp/Cy of the gas is 8/7, then the value of fis:
(1) 4
(2) 3
() 2
4) 1
Answer (1)
Sol. The total internal energy for one mole of gas, U

h

- (%kBT " ngT + kaTjNA

=(8+f)kgTN, = (3+F)RT
du

C,=—=(3+f)R
e (3+1)
CP:Cv+R:(4+f)R
Co 4+f 8 .
£ - —= (given
C, 3+r 7 \9ven
= f=4
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[ CHEMISTRY ]

46. For the following reaction sequence, choose the correct option.
i. CH,COCI, AICI,

i. NaOClI '

(1

) If P is the sodium salt of a carboxylic acid, Q is a primary alcohol
(2) P and Q are aromatic compounds
)

(3) If P gives a carboxylic acid on acidification, Q gives a poisonous gas on exposure to air and light
(4) Both P and Q are carbonyl compounds
Answer (3)
Sol.
COCH,
ICl,
@ + CH.cOCl ———
COCH, COO'Na’
NaOCI + CHC,
(P) (@
COO'Na’ COOH

Acidic Hydrolysis

P

2CHCl,+0, __Inar__ 2006+ 2HCl
() Light Phosgene gas

(poisonous gas)
47. Given below are two statements:
Statement-l : [Fe(ox)s]*- is chiral.
Statement-ll : trans — [Cr(H20)2(0x)2]~ is chiral.
(Given : oxHz2 = HOOC — COOH)
In light of the above statements, choose the most appropriate answer from the options given below:
(1) Both Statement-l and Statement-ll are correct
(2) Both Statement-l and Statement-Il are incorrect
(3).. Statement-l is correct but Statement-ll is incorrect
(4) Statement-l is incorrect but Statement-ll is correct

Answer (3)

Sol. 0X 3- ox 13
SIAL Y L
IV VG

[Fe(ox)s]3- is optically active and chiral with two non-superimposable mirror images.
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48.

49.

50.

H,O -
ox/\cl:r /\ox
Y
H,O
Plane of symmetry (POS) is present in given species.

Itis NOT chiral and optically inactive.

The following carbocation is stabilized by the interaction of the empty p orbital with
®

©/\CH3

(1) filled o and filled = orbitals

(2) empty o and empty =* orbitals
(3) empty ¢* and filled & orbitals
(4) empty ¢* and empty n* orbitals
Answer (1)

Sol.
@

©/\CH3

Due to resonance it is stabilised by filled & orbital.

Due to hyperconjugation, it is stabilised by filled ¢ orbitals.

In potash alum, the ratio of K* and SO ions is
1) 1:2
2)
)

N N =~

3
4) 3

Answer (1)

(
( 1
( 13
( 12

Sol. Potash alum
K2SOs4 - Al2(SO4)s - 24 H20

No. of Kt =2

No. of SO% =4
+

Ratio K :gzl
SO 4 2

4

The correct statement about peptides and proteins is
(1) Tertiary structure of proteins has two or more polypeptide subunits

(2) Only the proteins having a quaternary structure are biologically active

(3) In B-pleated sheet structures, peptide chains are held together by intermolecular hydrogen bonds

(4) In a-helices, the polypeptide chain is twisted into a left-handed screw (helix) through intramolecular

hydrogen bonds
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Answer (3)
Sol. In B-pleated sheet structure, peptide chains are held together by intermolecular hydrogen bonds.
This is only correct statement.

Remaining (1), (2) and (4) are incorrect statements.

The numbers 17.0145 and 21.0235 were rounded to three figures after the decimal point. The resulting

numbers, respectively, are
(1) 17.014 and 21.023
(2) 17.015and 21.023
(3) 17.014 and 21.024
(4) 17.015and 21.024
Answer (3)

Sol. If the rightmost digit to be removed is 5, then the preceding number is not changed if it is an even

number, but it is increased by one if it is an odd number.

The correct order of solubility of the given salts in water at 298 K.is
Salt Ksp at 298 K
AgBr 5.0 x 1013
Zn(OH)2 1.0 x 10-"°
Hg2Cl2 1.3 x 108

(1) Hgz2Clz > Zn(OH)2 > AgBr

(2) AgBr > Zn(OH)2 > Hg2Cl2

(3) Hg2Cl2 > AgBr > Zn(OH):

(4) Zn(OH)2 > AgBr > Hg2Cl2

Answer (4)

Sol. AgBr(s) = Ag*(aq.) + Br(aq.)
Ksp =5 x10-13 = 82
S=w/5x10" , 8= 7.07x107 mol/
Zn(OH)2(s) = Zn?*(aq.) + 20H-(aq.)
Ksp = 10715 = (S)(2S)?
48° =10 ,S=0.63x10"° =6.3x10"° molll
HgzClz(s) = Hg;'(aq.) + 2Cl(aq.)
Ksp= 1.3x107"° =48°, S = 0.69x10° =6.9x10"" mol/l
The correct order of solubility is:

Zn(OH)2 > AgBr > Hg:Cl>
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53.

54.

55.

Among the following options, the correct trend in the electron gain enthalpy is
(1) F>CI>Br>1I
(2) Br>CI>F>1I
(3) CI>F>Br>1I
(4) 1>Br>CI>F

Answer (3)
Sol.
Group 17 Elements Electron gain enthalpy (kJ/mol)
F -328
Cl -349
Br -325
I —295

So, the correct order of electron gain enthalpy is Cl > F > Br > I.

Assertion A: For an ideal solution formed by mixing liquids P and Q; Amix H=0 and Amx V =0

Reason R: No interactions occur between P and Q

In the light of the above statements, choose the most appropriate answer from the options given below.
(1) Both A and R are correct and R is the correct explanation of A

(2) Both A and R are correct but R is NOT the correct.explanation of A

(3) A s correct but R is not correct

(4) A is not correct but R is correct

Answer (3)

Sol. For ideal solution, AmixH = 0@and AmixV =0

In ideal solution energy required to break interaction between P-P and Q-Q will be same as the
energy released on the interaction of P-Q.

The amino acid that gives'a red-blood colour on treating its sodium fusion extract with sodium
nitroprusside is

(1) leucine

(2) threonine

(3) methionine

(4) “serine

Answer (3)

Sol. In case both nitrogen and sulphur are present in an organic compound, it gives blood red colour with
sodium nitroprusside.
COOH

.. Methionine H,N H
CH,CH,SCH,
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The standard electrode potential (E®) for the half-cell reaction Fe3* + e~ — Fe?* at 298 K is

(Given : E°(Fe®*/Fe) = —0.04 V and E°(Fe?*/Fe) = —0.44 V at 298 K)

(1) +0.40V

(2) +0.76 V

(3) -0.48V

(4) +0.92V

Answer (2)

Sol.

? -0.44V
L v 3
Fe© —> Fe© —— Fe
I i)
-0.04V

AG kst jpe = AG Lot jpere TAG L2 e

-nFE° = —nFE° + —nFE°
—3F(-0.04) = -1FE° + 2F(0.44)
3F(0.04) =-Fe°+0.88F

0.12=-E° +0.88
0.12-0.88 =-FE°
-0.76 = -E°
E°=0.76 V
In an acidic medium, 10 mL of 0.25 M oxalic acid is titrated with KMnO4 solution. If the volume of KMnOa4
solution required to reach end pointis 10 mL, the strength of the KMnO4 solution is
(1) 010 M
(2) 0.20M
(3) 025M
(4) 0.15M

Answer (1)

Sol. 'KMnO, +H,C,0, ——Mn*" +2CO, +H,0
No. of equivalent of KMnO4 = No. of equivalent of H2C204
10x5xM=10x%0.25x% 2
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58. According to crystal field theory, the correct order of ligands with respect to their decreasing order of field
strength is

(1) CO > NHs > H20 > CI-
2) CO >Hz0 > NHs > Cl-
(3) CI>H20 > NHs >CO
(4) CF>NHs > H.0 > CO

Answer (1)

—

Sol. The correct decreasing order of field strength according to crystal field theory is

CO > NH3 > H20 > CI-
59.  Two moles of an ideal gas undergo free expansion from 10 L to 100 L at 300 K. The values of ASsystem and

ASsurroundings are

(R is universal gas constant)

(1) ASsystem = 0; ASsurroundings = 0

(2) ASsystem = 4.606 R; ASsurroundings = — 4.606 R

(3) ASsystem = 0; ASsurroundings = 4.606 R

(4) ASsystem = 4.606 R; ASsurroundings = 0

Answer (4)

Sol. During free expansion

annﬁ
1

ASsystem

2.303><2><R><|Og%

=4.606 R
ASsurroundings = 0 as q = 0
60. 2A—“ B is a zero-order reaction, where k =1.0 mol L™" min™". If the initial concentration of A is 2 M,

then the time taken to complete 75% of the reaction will be

(1) 1.5 min

(2) 0.75 min

(3) 1.0 min

(4) 2.0.min

Answer (2)

Sol. For zero order reaction

1dA _

2dt

_ AO_At
2k

t

2-0.5

t= =0.75 min
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Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: Generally, 3d transition metals have high melting points.

Reason R: Involvement of 3d-electrons in addition to 4s-electrons in the interatomic metallic bonding.

In light of the above statements, choose the most appropriate answer from the options given below:
(1) Both A and R are correct and R is the correct explanation of A

(2) Both A and R are correct and R is NOT the correct explanation of A

(8) A is correct but R is not correct.

(4) Ais not correct but R is correct

Answer (1)

Sol. The melting points of 3d transition metals are generally high. This is attributed to the involvement of
greater number of electrons from (n — 1) d in addition to the ns electrons in the interatomic metallic
bonding.

For a salt XY, which is a strong electrolyte, the plot of A, versus \/E has a slope of —-90.0 S cm?2 mol-32

L2 at 298 K. At 0.01 M concentration of XY, the value of A, is 145.0 S cm? mol-". The limiting molar

conductivity of Y-ion (13, in S cm? mol-") at 298 K will be
(Given : 19, = 74.0 S cm2 mol-")

(1) 80.0
(2) 100.0
(3) 90.0
(4) 76.0
Answer (1)
Sol. y=mx+c
slope = -90
According to A, = X% ~-AJc

145 =22 -90x0.1

A, =154 S cm? mol ™
km(XY) = 7\,x+ + 7\.Y_

154 =74+,

7:(_ =80 S cm? mol™
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63. The amount of carbon dioxide evolved upon complete combustion of 116 g of n-butane is
(Given: atomic massinamuH =1, C=12and O = 16)
(1) 352¢
(2) 322¢
(3) 17649
(4) 362¢g
Answer (1)

Sol. C4Hq +%O2 — 4CO, +5H,0

-1 mole CsH1o0 produces 4 mole CO2
.+ 58 g C4H1o = 4 x 44 g CO2
4 x 44

<. 116 g CaH1o = x116 =352 g

64.  For an elementary chemical reaction, the Arrhenius plot is given below.

8 -

6 -

4

2 -

— Ink

— 1/T

If the energy of activation is 6.64 kJ mol-' and R = 8.3 J K-' mol-, the temperature at which the rate
constant becomes e? min', is

(1) 125K
(2) 150K
(3) 200K
4) 250K

Answer (3)

E
Sol. Ink=InA- =&
RT

_ 6.64x10° Jmol ™’
8.3JK " mol”'xT

In(e®)=6

_ 6.64x10°
8.3xT

2=6

 6.64x10°
8.3x4

=200K
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65.  Given below are two statements :
Statement-l : Heating NaCl with concentrated H2.SO4 and MnO:z results in oxidation of Mn.
Statement-ll : Heating Nal with concentrated H2SO4 and MnO:z results in reduction of Mn.
In light of the above statements, choose the most appropriate answer from the options given below.
(1) Both Statement-l and Statement-Il are correct
(2) Both Statement-l and Statement-Il are incorrect
(3) Statement-l is correct but Statement-ll is incorrect
(4) Statement-l is incorrect but Statement-ll is correct
Answer (4)

Sol. Statement-I| : (False)

+4 +2
2NaCl+MnO, +2H,50, —» Na,SO, + MnSO, +2H,0 +Cl,

So, reduction of Mn is taking place.

Statement-1l : (True)
+4 +2
2Nal+MnO,, +2H,S0, - Na,SO, +MnSO, +I, + 2H,0

So, Mn has undergone reduction.

66.  Among the species given below, the spin-only magnetic moment is highest for
(Given: Atomic number of Ti = 22, Mn = 25, Fe = 26 and Co = 27)

(1) [Mn(CN) > () [Fe(CN)]”
(3) [Co(NH3)s]>* @) [TiH0)6]>
Answer (1)

Sol. In[Ti(H,0)s]>" = Ti®* = [Ar) 4s°3d"
Number of unpaired electron = 1
In [Mn(CN)s]*~ = Mn*>* = [Ar] 4s°3d*

Number of unpaired electrons = 2

e

In [Fe(CN)s > = Fe®* = [Ar] 4s° 3°

&

t,

Number of unpaired electron = 1
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67. The lanthanide ion having four unpaired electrons is

(Given : Atomic numbers of Ce = 58, Nd = 60, Tb = 65 and Ho = 67)

(1) Nd3*
(2) Ce*
(3) Tb3*
(4) Ho®
Answer (4)

Sol. The outermost electronic configuration is

Hos afo [ [ [0]1]1]1[1]

4 unpaired electrons

Nd3* 4 3 unpaired electrons
Ce®* 4f' 1 unpaired electron

o a1 1[1]1]1]1]
6 unpaired electrons

68.  The formula of tetraammineaquachloridocobalt(l1l) chloride is
(1) [Co(NH3)4Cl2] x H20
(2) [Co(NHs)4]Cls x H20
(3) [Co(NHs)s(H20)CIICI
(4) [Co(NHs)4(H20)CIICl2
Answer (4)

Sol. Tetraammineaquachloridocobalt(lll) chloride is [Co(NH3)4(H20)CI]Cl>.

69.  Consider the reversible processes for 1.0 mol of an ideal gas as shown in the figure.

p1, Vi, Ty

1 pa, Vo, Ty

Pressure ———

Pz, V3, Tz

Processes 2 and 4 are adiabatic

Volume ——
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w1, W2, Wz and wa represent work done (in calories) in the processes 1, 2, 3 and 4, respectively; AUz and
AU, are changes in the internal energy for the processes 2 and 4, respectively.

[use R = 2 cal K-' mol-]
The correct option is

(1) W, +w, = —2TjnY2 2T inve
1 3

(2) w,+w, =AU, -AU,

(3) w,+w,= 2T1In%

1

4) w,+w,+w,+w, =0

Answer (1)

Sol. w1 — isothermal reversible process
V.

w1 = -nRT,In—2
V1

W, =—1><R><T1|nﬁ

1

\Y,
w, =-nNxRxT,In-*
3

w, :—1><R><T2|n%
3

w, +w, = -nRT, In(%) —nRT, In(%)
3

1

w, +w, =-2T, In[%j — 2T, In[%)

1 3

Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason R.
Assertion A: The first ionization enthalpy of O is lower than that of N and F.

Reason R: The loss of an electron from O leads to stable half-filled p orbital

In light of the above statements, choose the most appropriate answer from the options given below:
(1) Both A and R are correct and R is the correct explanation of A

(2) Both A and R are correct and R is NOT the correct explanation of A

(3) A is correct but R is not correct.

(4) Ais not correct but R is correct

Answer (1)
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71.

72.

Sol. N = 1s2 252 2p?3
F:1s22s22p5
First ionization enthalpy (A;H)
(AH) for N = 1402 kJ mol-!
AH for O = 1314 kJ mol-'
AH for F = 1681 kJ/mol

Due to half filled stable electronic configuration of nitrogen, it’s first ionization enthalpy is-higher than
that of oxygen

O(g) —> O'(g) + e
2322p4 2322p3
(half filled p subshell)

Consider the following statements about the solutions formed by mixing two liquids.

A. Anideal solution thus formed obeys Raoult’s law throughout the'/composition range.
B. Mixture of chloroform and acetone shows negative deviation from Raoult’s law.

C. Mixture of aniline and phenol shows positive deviation from Raoult’s law.

(1) AandB only

(2) BandConly

(3) Aonly

(4) AandConly

Answer (1)

Sol. In the case of phenol and aniline solution, the intermolecular hydrogen bonding between phenolic
proton and lone pair on nitrogen atom of aniline is stronger than the respective intermolecular hydrogen
bonding between similar molecules. Therefore it shows negative deviation.

One of the products formed in the following reaction is

QMgBr+C>—NH2 —_—
H
N

» (KO

—~~

Answer (4)
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(Cyclohexane)

Grignard reagents react with amines to extract proton and convert into corresponding hydrocarbon.
The correct statement is
(1) Boron has a maximum covalency of four.
(2) Beryllium has three valence orbitals.
(3) Magnesium has a maximum covalency of four.
(4) Aluminium has five valence orbitals.
Answer (1)
Sol. + Aluminium has nine valence orbitals
» Beryllium has four valence orbitals
* Magnesium has a maximum covalency of six.

» Boron has maximum covalency of four

H

|
B
H/|L\H

A protein undergoes reversible:thermal denaturation from its initial state N to denatured state D according

to N——=D. At 60°C, the concentrations of both N and D are equal at equilibrium, and the standard

enthalpy change of denaturation is 666 kJ mol-'. The standard entropy change (AS°® in kJ K-' mol-') of the
protein upon denaturation at 60°C is closest to

(1) 2.0
(2) 2000.0
(3) 333.0
(4)=11.1
Answer (1)
Sol. AS = AH
T

_ 666
333

=2 kd K-' mol-*
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75.

76.

Match the species in List-l1 with their geometry in List-Il.

List-l List-ll
A. | PCls I. | Tetrahedral
B. BrFs Il. | Square Planar
C. BF, lll. | Trigonal bipyramidal
D. [Ni(CN), - IV. | Square pyramidal

Choose the correct answer from the options given below:

(1) A-IV, B-lll, C-I, D-lI
(2) A-lll, B-1V, C-I, D-lI
(3) A-lll, B-l, C-lI, D-IV
(4) A-ll, B-ll, C-I, D-IV
Answer (2)

Sol.

A. | PCls sp3d Trigonal bipyramidal
B. BrFs spid? Square pyramidal
C. BF; sp? Tetrahedral

D. | N(CN), > dsp? Square planar

Given below are two statements':

Statement | : trans-But-2-ene upon treatment with Brz in CCls gives the following product.

Statement Il : cis-But-2-ene upon treatment with alkaline KMnO4 gives the following product.

Br
H Me
H Me
Br
OH
H OH
H Me
Me

In the light of the above statements, choose the most appropriate answer from the options given below.
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(1) Both Statement | and Statement Il are correct
(2) Both Statement | and Statement Il are incorrect
(3) Statement | is correct but Statement Il is incorrect

(4) Statement | is incorrect but Statement Il is correct

Answer (4)
CH,
H CH B
Sol. >C = C( ’ —r2> H Br
CH, H Ccl, H—1—Br
CH,
Meso
Br B
H Me '
H———Me
Me ——H
H Me Br
Br It is not meso

Therefore, statement-| is incorrect.

CH,
CHS\ /CH3 Alkaline H——O0OH
L =C KMnO,  H—~— OH
H H 4
CH,
Meso
oH OH OH
H OH
H—1—Me H—t—Me
HO———H H——Me
H Me Me OH
Me

Meso

77. Consider the following reaction sequences and choose the correct option.

Na/lig. NH H,, Pd/C
L <29 pp_coC-Me — 2 > K
(Lindlar’s Catalyst)
HBr HBr
benzoyl peroxide
N M

(1) Kand L are geometrical isomers
(2) KandL are enantiomers

(3) M and N are geometrical isomers
(4) M and N are stereoisomers

Answer (1)
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78.

79.

Sol.
Ph\ /H Na/lig NH H,, Pd/C ph\ /Me
/C=C\ 35 Ph-=C=C-Me - 2’ > /C:C\
H” (L) “cH, (Lindlar's Catalyst) H K) “H
HBr lHBr
benzoyl peroxide

Ph— CH - CH, - CH,
Ph—CH, - CH - CH, |

Br
(N)

The complex which has facial and meridional isomers is

(Given : py = pyridine and en = H2N — CHz2 — CHz — NHz)

(1) [Cr(py)s(Ch)s]

(2) [Cr(H20)e]*

(3) [Co(NHs)a(H20)2]%*

(4) [Ni(en)2(H20)2]*

Answer (1)

Sol. The complex with type [Masbs] type of complexes . show.fac and mer type of isomers.
[Cr(py)s(Cl)s] shows fac and mer isomers.

Identify the reactions which give aniline as.the major product.
CN

©/ LiAIH,
A. —_—

_KOH, Bral,

Yoa
©/ O __NaBH, ¢
¥t

H, HCI H,O
A

Choose the correct answer from the options given below.
(1) AandB only
(2) BandD only
(3) Aand C only
(4) Cand D only

Answer (2)
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CN CH,— NH,
LiAIH,
oo (", (O
0

C
©/ \NH2 KOH, Br, ©/NH2
—

H

I
CH

NEET (UG)-2026 (Re-Examination) (Code-50)

N NH,
©/ Ng~ % HCLHO ©/
A

Il
0

Match the vitamins in List | with their sources in List Il

List | List Il
A. vitamin A l. meat
B. vitamin B2 I sunflower oil
C. vitamin E [ll. | green leafy vegetables
D. vitamin K IV. | carrots

Choose the correct answer from the options given below.

(1) A-ll, B-lll, C-1V, Dl
(2) A-IV, B-l, C-Il, D-llI
(3) A-IV, B-ll, C-I, D-llI
(4) A-lll, B-l, C-IV, D-lI

Answer (2)
Sol.
Vitamin Sources
A. Vitamin A Carrot
B. Vitamin B12 Meat
C. Vitamin E Sunflower oil
D. Vitamin K Green leafy vegetables

The correct decreasing order of oxidation state of the underlined atom in each molecule is

(1) P4O10 > SOs. > H20
(2) N20s > Al2O3 > H28
(3) PbO2>N203> SO3
(4) PaOs > Cl2O7 > AlH3

Answer (2)
+3 +7 +3
Sol. P,0O,, CI,0O,, AlH,

+5 +6 -2
P,Oy, SO, H,0

+5 +3 -2
NZ 05’ AIZO3’ H2§

+4 +3 +6
FEZ’ N203’ §O3
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82.  The compound that CANNOT be obtained from the aldol condensation reaction shown below, is

O
H.C NaOH
A
+ PhCHO ———=»
H,C
(@]
H.C
(1)
H.C
H,C CH,
(@]
H.C
(2) ~ ~Ph
H,C
O
3
3 H.,C
H,C CH,
(@]
H,C /Ph
4)
H,C
Answer (1)
0
H /Ph dil. NaOH
Sol. +0=C ———5HO +
AN ° ?
H H
(@]
>é: CH—Ph
(E + Z isomers)
O
H .
dil. NaOH
H - O:Q —)\

O

o, B-unsaturated carbonyl
compound

Therefore, compound 2 cannot be obtained by aldol condensation of given compounds.
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Among the following, the compound having conjugated double bonds is
(1) hepta-1,3-diene
(2) hepta-1,4-diene
(3) hepta-1,5-diene
(4) hepta-1,6-diene

Answer (1)
7 6 5 4 3 2 1
Sol. hepta-1,6-diene : H,C = CH-CH,-CH,-CH,-CH=CH,
7 6 5 4 3 2 1
hepta-1,3-diene : CH,-CH,-CH,-CH=CH-CH=CH,
7 6 5 4 3 2 1
hepta-1,4-diene : CH,-CH-CH =CH-CH.-CH=CH,

7 6 5 4 3 2 1
hepta-1,5-diene : CH,—CH=CH - CH-CH.—CH = CH,

An organic compound (diene) with two double bonds separated by one single bond is termed as

conjugated diene.

Given below are two statements:

Statement-l : Oxidation of p-nitrotoluene with acidic KMnO4 gives an acid that is stronger than benzoic
acid.

Statement-Il : Reduction of p-nitrotoluene with Sn/HCI followed by neutralization gives an amine that is
more basic than aniline.

In light of the above statements, choose the most appropriate answer from the options given below.
(1) Both Statement-l and Statement-Il are correct
(2) Both Statement-l and Statement-Il are incorrect
(3) Statement-l is correct but Statement-ll is incorrect
(4) ~Statement-l is incorrect but Statement-ll is correct
Answer (1)
COOH

Sol. « Oxidation of p-nitrotoluene with acidic KMnO4 converts into p-nitrobenzoic acid. because

NO,
of —| effect and —M effect, making p-nitrobenzoic acid as stronger acid than benzoic acid.
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* Reduction of p-nitrotoluene with Sn/HCI followed by neutralization reduces the (-NO2) to an amino

group (—-NHz2), forming p-toluidine.

CH,
i.e., p-methylaniline is more basic than aniline due to the +I effect and hyperconjugation.

NH,

85. The green paramagnetic species formed by heating KMnO4 at 513 K'is
(1) KaMnOs4
(2) Mn3O04
(3) MnO
(4) KO2
Answer (1)
Sol. 2KMnO4 — KaMnO4 + MnOz2 + O2

K2MnO4 will form on heating KMnO4 which has green-colour.

86. Consider the following reaction, and choose the correct option.

CH, .
i. CrO,Cl,, CS,
—_— P
i. H,O"

(1) On treating compound P with-saturated NaHCO3 solution, brisk effervescence is observed

(2) Compound P can be prepared by treating benzene with anhydrous AICI3 and CHsCOCI
(3) On treatment with bromine water, compound P gives a white precipitate
(4) Compound P is obtained by the hydrogenation of benzoyl chloride with Pd on BaSO4

Answer (4)

GH; CH(OCrOHCL,),

Sol. Cro,Cl,, CS,

l H,O"

CHO
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COCI CHO
H,
Compound P is obtained by
Pd-BaSO,
Rosenmund
reaction
COCH,

CH,COCI, Anhy.
—_—
AlCI,

A 1 : 3 electrolyte in an aqueous solution is
(1) [CoClz(NHs)Cl

(2) [CoCI(NHs)s|Cl2

(3) [Co(NH3)s|Cls

(4) [Co(NHs)3(NO2)s]

Answer (3)

Sol. The aqueous solution of [Co(NH3)e]Cls is a type of 1 :“3.type electrolyte as it undergoes dissociation

into [Co(NH3)s]** and 3CI- ions.

Consider the following schematic plots of orbital wavefunction (yr) against distance (r) from the nucleus.

A ?
W A We B
O .............
0 L
0 r—> 0 r=

0 r= 0 r->
The figure representing two radial nodes in the orbital is
(1 A
(2) B
(3) C
(4) D

Answer (3)
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Sol.
A 4
W Wy
O .............
0 r- 0 r-
(1s); number of (2s); number of
radial node = 0 radial node =1

0 r-> 0 r->
(3s); number of (3p); number of
radial nodes = 2 radial node =1

89. Arrange the following compounds in the increasing order of polarity
A. CH3CH20CH2CHs

B. CHsCH20H
C. CHsCOCHs
D. CHsCOOH

Choose the correct answer from the options given below.

(1) A<B<C<D

(2) C<A<D<B

(3) C<A<B<D

(4) A<C<B<D

Answer (4)

Sol. On the basis of polarity the correct order is
C2H50C2Hs < CHsCOCH3 < CH3CH20H < CH3COOH
So correct order is

A<C<B<D
90. The highest.occupied molecular orbital for Nez is
(1)
(2) oy
(3)
4) op
Answer (4)

Sol. Ne, : o1s® < 6 1s% < 625% < 6 25° <o2p5 <(n2p%=n2p3) <m 2p% =7 2p5 <G 2p5

o 2p, ie. o 2p is highest occupied orbital.
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| BlOLOGY |

The number of vertebrae in a human is
(1 7

(2) 12

(3) 26

(4) 206

Answer (3)

Sol. The number of vertebrae in adult human is 26.

Symbiotic association between fungi and algae are called
(1) lichens

(2) sponges

(3) mycorrhiza

(4) chrysophytes

Answer (1)

Sol. Lichens are symbiotic associations i.e. mutually useful associations, between algae and fungi.

Mycorrhiza are associations between fungi and roots of higher plants.

Cell theory was formulated by

(1) Schleiden and Schwann (2) Robert Brown
(3) Singer and Nicolson (4) Antonie Von Leeuwenhoek
Answer (1)

Sol. Cell theory was formulated by-Schleiden and Schwann.

Which of the following are characteristics of prokaryotic cells?
(a) Ribosomes are made of 50S and 30S subunits

(b) They can have plasmids

(c) They contain mesosome

(d) They hayve peroxisomes

Choose the correct answer from the options given below :

(1) (b) and (c) only (2) (a)and (c) only
(3) (a),(c)and (d) only (4) (a), (b) and (c) only
Answer (4)

Sol. The following are characteristics of prokaryotic cells.

e Ribosomes are made of 50S and 30S subunits (70S Ribosomes)
e  They can have plasmids (Extra chromosomal DNA)

e  They contain mesosome (Infoldings of plasma membrane)

e They do not possess membrane bound organelles such as peroxisomes.
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95.  Which of the following is not a part of human central neural system?
(1) Arachnoid
(2) Dura mater
(3) Pia mater
(4) Pericardium
Answer (4)
Sol. Pericardium is a double walled membranous bag that protects the heart.

Arachnoid, dura mater and pia mater are meninges, which cover the brain inside the skull.

96. Mitochondrial inner membrane encloses
(1) matrix
(2) cytosol
(3) mucus
(4) aqueous humor
Answer (1)

Sol. Mitochondrial inner membrane encloses matrix.

97.  Match List-l with List-II.

List-I List-ll
A. Cristae I. | Flat membrane sacs in stroma of
chloroplast
B. Cisternae II. | Infoldings in mitochondria
C. | Thylakoids lll. | Cell membrane
D. Phospholipid IV. | Disc shaped sacs in the Golgi
apparatus

Choose the correct answer from the options given below:
(1) A-lll, B-1V, C-I, D-li

(2) A-ll, B-IV, C-1,D-lll

(3) A-ll, B-1V,.C-llI;:D-I

(4) A-IV, B-lll, C-l, D-lI

Answer (2)

Sol..Following are the correct matches:

A. Cristae II. | Infoldings in mitochondria

B. Cisternae IV. | Disc shaped sacs in the Golgi
apparatus

C. | Thylakoids I. | Flat membrane sacs in stroma of
chloroplast

D. Phospholipid [ll. | Cell membrane
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98.  The plastid that stores xanthophyll is known as
(1) chloroplast
(2) chromoplast
(3) aleuroplast
(4) amyloplast
Answer (2)

Sol. The plastid that stores xanthophyll is known as chromoplast.

99.  Which of the following statements related to pituitary gland are correct?
(a) Itis divided anatomically into adenohypophysis and neurohypophysis
(b) It secretes follicle stimulating hormone
(c) It secretes melanocyte stimulating hormone
(d) It does not secrete prolactin
Choose the correct answer from the options given below :

(1) (a)and (b) only

(2) (a), (b) and (c) only
(3) (c)and (d) only

(4) (b)and (c) only
Answer (2)

Sol. Adenohypophysis of pituitary gland also secrets prolactin.

100. Photorespiration reaction catalyzed by RuBisCo is shown below:
RuBP + O2 — 3-Phosphoglycerate + X.
Identify “X” from the given options:
(1) Phosphoenolpyruvate
(2) 2-Phosphoglycolate
(3) Oxaloacetate
(4) Malate
Answer (2)

Sol. During the process of photorespiration, RuBP binds with O2 and RuBP instead of being converted to 2
molecules of PGA, forms one molecule each of phosphoglycerate and phosphoglyc