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SECTION - A

Question ID : 860654853

26.

Ans.

Sol.

A river of width 200 m is flowing from west to east with a speed of 18 km/h. A boat, moving with speed
of 36 km/h in still water, is made to travel one-round trip (bank to bank of the river). Minimum time
taken by the boat for this journey and also the displacement along the river bank are  and

respectively.

(1)40sand200m (2)40sand 100m  (3)40sand O m (4) 20 s and 100 m

=IgIg 200 m &1 U A<l Ufead 9 yd 18 km/h &1 =1dl & |1 Yarfzd g1 &1 ¢ | Rer 5a § 36 km/h &1 =1dl 9
TR TP AD1 DT Y Tddx (el & fraR | fHIR T) Svar a1 € | Aret g1 89 A3 & forg foran =
ATH FAI TAT 1 B fHR & rgfae favemu= maer: 3R & |

(1)40s3R200m  (2)40s3R100m  (3)40s3R0m (4) 20 s 3% 100 m

Official answer NTA (1)

2d _ 2x200

Minimum time taken = = =40s
y 10

Displacement along river = ut = 200 m

Question ID : 860654863

27.  The total length of potentiometer wire AB is 50 cm in the arrangement as shown in figure. If P is the
point where the galvanometer shows zero reading then the length AP is cm.
o # <2ig Y SgaRe # favaHTdl & IR AB @1 gd aiw1s 50 cm 2 | Ifa P 98 fawg ¢ S8l Ie=nd 3=
TG fa@rdl & & awrs AP cm g |
60 40
A ;’P B
I
||
1
(1) 30 (2) 20 (3) 15 (4) 25
Ans. Official answer NTA (1)
l, ©
Sol.  For zero reading 7 - 4
PB
=/, =30cm
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Question ID : 860654860

28.

Ans.

Sol.

The kinetic energy of a simple harmonic oscillator is oscillating with angular frequency of 176 rad/s.

22
The frequency of this simple harmonic oscillator is Hz. {take” = 7}

Qe AR A | &It I IS Sroll 176 rad/s &1 1o 3MgRT & HI G101 R IE1 8 | 59 G- el &I bl

223.
3mafRy Hz?| =

(1) 14 (2) 28 (3) 88 (4) 176
Official answer NTA (1)

Oscillation frequency of K.E =2 x Freq. of oscillation

.o(oscillation) = 176/2 = 88 rad/s

.frequency = 88/2n = 14

Question ID : 860654861

29.

Ans.

Sol.

A capacitor C is first charged fully with potential difference of V and disconnected from the battery.
The charged capacitor is connected across an inductor having inductance L. In 7 s 25% of the initial
energy in the capacitor is transferred to the inductor. The value of 7 is .

U | C Bl Ugdl fawar<iRk V, @ el goi i fan S € Sk fiov §edt & faaifim ox faan s g |
M f¥ra FunfR= URded L d1el T URD UR ARG © | £ s H FeITRE 31 URMRIS Sootl 1 25% IRE H IR 8l
ST © | £ T |1 ST

LC LC LC LC
o) D€ yarts omf; () =

3 2
Official answer NTA (4)

After t second electric energy remaining is 75% of original

L4 3@
2C 4\ 2C

G
q= ) 4,
"+ q = q, cos(wt)
:>cos(oat):£
2
7
=>0t=—
6
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1 T
= ——t==

JLC 6
=t= g\/LC

Question ID : 860654868

30. As shown in the diagram, when the incident ray is parallel to base of the prism, the emergent ray grazes
along the second surface.

fer | g2y Y SR, e Srufad fevvr firsd & snaR & w4 2, 1 fid favol fgaiia gss & srgfaer dwusii 2 |

Incident ray

45°

Base

If refractive index of the material of prism is /2 , the angle @ of prism is.

Ife forsa & uatel &1 uaais /2 B A fUsa I a9 B |

(1) 45° (2) 60° (3) 75° (4) 90°
Ans. Official answer NTA (2)
Sol.  --p= J2 = critical angle @ o= 45°

Applying snells law for 1st refraction

sin 45° = \/Esinr =r1r=30°
-+ Sum of all angles of a quadrilateral is 360°
-6 =060°
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Question ID : 860654852

31 A spherical body of radius r and density ¢ falls freely through a viscous liquid having density o and
viscosity 77 and attains a terminal velocity v,. Estimated maximum error in the quantity 77 is :

(Ignore errors associated with 0, p and g, gravitational acceleration)

e r IR 9@ o &1 U@ M fUvs g9@ o 3R a1 77 & Ua &9 9 SR Hadd 94 4§ fIRAT 2 3R &
I 2T v, U7 X ofcll & | 1131 77 9 Srepferd wexi e @

(0, p IR THAR TRV g § TG Ffedl o Iuear)
2Ar  Av, Ar  Av, Ar  Av Ar _ Ay,
) 2 (4) 2

M T T e

(8} o (8}

v

o

Ans. Official answer NTA (1)
2gr’

gn (c-p)

Sol. - Terminal velocity V, =

V0
r
_An_ AV, 2ar
B n V, r
Question ID : 860654866

32. Abattery with EMF E and internal resistance r is connected across a resistance R. The power consumption

in R will be maximum when :

EMEF E 3iR 31iafRe ufiRie r & 191 U 9 U ufeRiel R o= Saifora © | R # 2ifad o (@od) srfiaad grm
GEE
(DR=r/2 2) R =+2r G)R=r (4) R =2r

Ans. Official answer NTA (3)

Sol.  Power consumption is maximum (in external circuit)
When R =r
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Question ID : 860654854

33.  The pulley shown in figure is made using a thin rim and two rods of length equal to diameter of the rim.
The rim and each rod have a mass of M. Two blocks of mass of M and m are attached to two ends of a
light string passing over the pulley, which is hinged to rotate freely in vertical plane about its center. The

magnitudes of the acceleration experienced by the blocks is

(assume no slipping of string on pulley).

o ¥ fawrs T3 foRe1l U udel 1A (R¥) 3R 1T & a9 & SRIaR o ls @l &1 81 & YA 9 a1 oirel © | A eiiR
D B & adqF M © | S| M 3R m & &l Jeo ORI & $UR I Yok g5 Yo sodl ST & R 9 S 8¢
2 Sl f Seaiar Id 4 U o & |IUel Wa s BU 9 gUiF dR & fAY desligad © | Jebl gIRT ST @RV B
gfTor 2 |

(R R S 1 BIg et =11 |1 )

X
[ m |
M-m)g M-m)g

13 (M —-m)g (M —-m)g 8
m [(6JM+m} O Ot @ [(3)M+m}

Ans. Official answer NTA (4)

N "
T, T,
Sol.
a T, T,
i 12
mg Mg

For the blocks
Mg-T =Ma ... (1)
T,-mg=ma ... (11)
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For pulley

2 2
(TI—T2)1/2:KMI ><2j+Ml }oc
12 4

(T,-T.,)= {%+%}xl ............ (iii)

For no slipping

a—ia i
=5 (v)

From (i),(ii),(iii) & (iv)
(M—-m)g

Question ID : 860654851

34.

Ans.

Sol.

Keeping the significant figures in view, the sum of the physical quantities 52.01 m, 153.2 m and 0.123

mis :
A1l HRA3 D1 gfteTrd x@d gy, difde il 52.01 m, 153.2 m 3R 0.123 m S A2
(1) 205 m (2) 205.333 m (3)205.33 m (4)205.3 m

Official answer NTA (4)
5201 +153.2+0.123
=205.333

= 205.3 (SF rule for addition)

Question ID : 860654867

35.

Given below are two statements :

Statement I : In a Young's double slit experiment, the angular separation of fringes will increase as the

screen is moved away from the plane of the slits

Statement II : In a Young's double slit experiment, the angular separation of fringes will increase when

monochromatic source is replaced by another monochromatic source of higher wavelength
In the light of the above statements, choose the correct answer from the options given below :

Options :

(1) Both Statement I and Statement II are false
(2) Statement I is false but Statement II is true
(3) Statement I is true but Statement 11 is false
(4) Both Statement I and Statement II are true
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Ans.

Sol.

A &1 we fag g
S 1 2 A7 & Yo fEfR o H, il &1 iofia urele, wre ol 311 & 91 9 §R fog S R 98 |

& 11 : 37 & U 3R v §, bl &1 1o urefed, vadvil Sid &1 STaar avTes] & Udh 3 HId I
yfaeenfid foy 9= W=, 927 |

SUY e B B AT H, 7l fag 7Y faeedi # | W&l SR g

Aoy :

(1) o 1 3R S 11 S141 399 &
(2) DU 1 39 B, IR I [l Hd &
(3) DU 1 A B, IR D 11 3 &
(4) U 1 3R B 11 191 A &
Official answer NTA (2)

A
Angular separation 6 = 1 is independent of D

Statement 1 is false

Statement I is true

Question ID : 860654859

36. The r.m.s. speed of oxygen molecules at 47°C is equal to that of the hydrogen molecules kept at °C.
(Mass of oxygen molecule/ mass of hydrogen molecule = 32/2)
47°C WR TerAIST AR 1 r.m.s. ATA °C R I BT gIS YR &I r.m.s. AT & aRIER © | (TR
Y] BT GIHTT /BIS$IoIT I DT GIHIH = 32/2)
(1) ~100 (2)-235 (3)-253 (4)-20
Ans. Official answer NTA (3)
T
S l' Vl’l’l’lS e
0 M
B (V02 )rms - (VH2 )rms
T, T, T,
a o m 320 Tn =T, =20K
M, M, 32 2 :
AT, =-253°C
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Question ID : 860654869

37.  The energy of an electron in an orbit of the Bohr's atom is —0.04 E eV where E is the ground state

energy. If L is the angular momentum of the electron in this orbit and /4 is the Planck's constant, then

2zl
s
IR URHTY] I T el § Teb geld (4 B ool —0.04E eV & Sfel E s sraver @1 9ol & | afe L 39 el §
2zL
SIS B DIV HIT 8 3R 4 <l Fadia g, T =
(o (2)2 (3)4 45
Ans. Official answer NTA (4)
Sol. E, = _E20 =-0.04E,
n
=>n=5
mvr=L= ﬂ
T
2nL —n=5
h
Question ID : 860654870
38. The charge stored by the capacitor C in the given circuit in the steady state is uC.
T & H e ufRu | |enfRa C g1_1 dferd fovan = emaw nC |
25V 10
W
C=5uF 2Q
30

4 ()

et

(1)12.5 (2) 10 (3)5 4)7.5
Ans. Official answer NTA (2)
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Sol.

At steady state

Py Le
~ |l vvvvv wy
4 /
C=5uF
1}
A
; 40
> MWW
. 25
1=——=05A
4+1

.. Charge on capacitor = C(AV)
= (5x10°) (4 x 0.5)

=10~ C

=10 uC

Question ID : 860654855

39.

Ans.

Sol.

Two cars A and B each of mass 10°kg are moving on parallel tracks separated by a distance of 10 m , in
same direction with speeds 72 km/h and 36 km/h. The magnitude of angular momentum of car A with

respect to car B is Js.

T BN AINR B, fTH U® &1 g1 10° kg &, §914 faen # 72 km/h 371R 36 km/h @1 21ei & 9121 10 m &1 g1
&1 9y magnitude of angular momentum of car A with respect to car B is Js.

(1)3 % 15° (2)2 % 10° (3)3.6 x 10° (4) 10°

Official answer NTA (4)

w.rt. toB

Ly =m(Vy,) r=10 {(72—36)%}10

=10*[10]10=10’

Question ID : 860654858

40.

Surface tension of two liquids (having same densities), T, and T, are measured using capillary rise
method utilizing two tubes with inner radii of r and r, where r > r,. The measured liquid heights in these
tubes are h and h, respectively. [Ignore the weight of the liquid about the lowest point of miniscus]. The

heights h, and h,and surfaces tensions T, and T, satisfy the relation :

E
(Dh,>h and T, =T, (2)h, <h and T =T,
(3)h,>h and T <T, 4 h =handT =T,

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph.01572-241911

Website : www.matrixedu.in; Email : smd@matrixacademy.co.in

Page No. 10




£3 MATRIX

Question Paper With Text Solution (Physics)
JEE Main January 2026 | 21 January Shift-2

Ans. Official answer NTA (2)

T
Sol. We know that, hoc =

From (1) and (2) only suitable optionis h, <h and T, =T,

Question ID : 860654857

41.  Alarge drum having radius R is spinning around its axis with angular velocity o, as shown in figure.

The minimum value of ® so that a body of mass M remains stuck to the inner wall of the drum, taking

the coefficient of friction between the drum surface and mass M as p, is :

‘D

g 2g g
)% @R O @\ R

Ans. Official answer NTA (4)
Sol. N=Maw’R and Mg = uN
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.. Mg =uMo’R
o= |2
uR

Question ID : 860654864

42.  Aninfinitely long straight wire carrying current I is bent in a planer shape as shown in the diagram. The

radius of the circular part is r. The magnetic field at the centre O of the circular loop is :

‘D

M1 AL i Ao _t 1
(1) (7: +1)1 2) Sy (r+1in (3) S (r—1n (4) (7: 1)1
Ans. Official answer NTA (4)

5} lJ-o : lJ-o lJ-o :
B, = i)+ ——
Sol. 0 4nr 2r S 4nr

— B, “—0{1—1}?
2r| &
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Y Hof 2
B, =tz 1
=By =-— [n—1]i

Question ID : 860654862

43.

Ans.

Sol.

Two known resistances of RQ and 2RQ) and one unknown resistance XQ2 are connected in a circuit as
shown in the figure. If the equivalent resistance between points A and B in the circuit is X, then the
value of X is Q.

@
2R X
Ae WW *B
R

(DR ) (J3+DR 3) 2(3=DR @) (V3-DR
Official answer NTA (4)

(2R+X)R
X=Req=

2R+X+R

= X(3R+X)=(2R +X)R

= 3RX+X? =2R*+XR
= X*+2RX-2R*=0

2R+ JAR® +4(2R%) 2R ++12R’

2(1) 2
—X=-R+3R
= X=(/3-1)R

Question ID : 860654865

44.

Consider two identical metallic spheres of radius R each having charge Q and mass m. Their centers
have an initial separation of 4R. Both the spheres are given an initial speed of u towards each other. The

minimum value of u, so that they can just touch each other is :

(Take k = and assume kQ? > Gm® where G is the Gravitational constant)

€y
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kQ* I_sz
W\ amr | kQ?

kQ* Gm*
G) \/ R k2

Ans. Official answer NTA (1)

kQ® I_sz
@\ 2mr| kQ?

kQ® - Gm’
@\ 2mr 2kQ?

Sol.  From mechanical energy conservation:

k. +v. =k, +u;

2 2 2 2
:>2|:lmu2:|+ kKQ' Gm —0+ kQ° oM
2 4R 4R 2R 2R
2 2
Cmu? = kQ” Gm
2R 2R
kQ® - Gm”
~U=\4mR{  kQ?
Question ID : 860654856
45. A body of mass 2 kg is moving along x-direction such that its displacement as function of time is given

by x(t) = at’ + St+ym ,where ¢ =1m/ 52”3 =1m/s y =1 m. The work done on the body during

the time interval t = 2s to t = 3s, is J.
®
(1)24 (2) 49 (3)42 (4)12

Ans. Official answer NTA (1)
Sol. x=t*+t+1

v=2t+1

m
Att=2sec. > V=5—
sec

m
Att=3sec. > Vv=7—
sec
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L0, =k —k =Z[ 7 =5 | =49-25=24 Joule

Question ID : 860654873

46. An electromagnetic wave of frequency 100 MHz propagates through a medium of conductivity,
o =10mho / m . The ratio of maximum conduction current density to maximum displacement current

density is

de

[

{Take =9%x10°Nm* /CZ}

E
Ans. Official answer NTA (1800)

i E(/
Jc = l_c = v = (l) =ocE
Sol.  Conduction current density, AR Al
GA
~.(Jo)__ =oE,
Where E, amplitude of electric field.
. \ i, 1 doe
and displacement current density, J, = N = XSO ?
Ji=%¢, m where E =g sin(ot + ¢)
(Jd )max =g ,E 0
(To).. ©oE, o 10x9x10°x4xn
(1) gEo go  2mx100x10°
= 1800
Question ID : 860654874
47. In a Young's double slit experiment set up, the two slits are kept 0.4. mm apart and screen is placed at 1

m from slits. If a thin transparent sheet of thickness 20u m is introduced in front of one of the slits then
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Ans.

Sol.

center bright fringe shifts by 20 mm on the screen. The refractive index of transparent sheet is given by

(24

E’ where o is

E
Official answer NTA (14)

) ) yd
Path difference for central maxima = D = (u —l)t

yd
= @-D=450

20x107 x0.4x107

04
1x20x10°

=u-D=

:>u:1.4:%

soa=14

Question ID : 860654875

48.

Ans.

A particle having electric charge 3% 107> and mass 6x10 > kg is accelerated by applying an electric
potential of 1.21 V. Wavelength of the matter wave associated with the particle is o x 107> m . The
value of o 1s . (Take Planck's constant = ¢ 6x107* J.s)

E

Official answer NTA (10)

h 6.6x10°" 6.6x107* |
- = = —=10"m
J2MQV  2x6x107 x3x107x1.21  6.6x10

= A=10x10"m

Question ID : 860654872

49.

Ans.

Sol.

A diatomic gas ( Y= 1.4) does 100 J of work when it is expanded isobarically. Then the heat given to
the gas J.

E
Official answer NTA (350)

2
“142-14
TR
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=f=5
From 1* Law:

Q-= %nMTJrnRAT and ® = nRAT =100 Joule

:>Qz[%+lj1002350 Joule

Question ID : 860654871
50.  The terminal velocity of a metallic ball of radius 6 mm in a viscous fluid is 20 cm/s. The terminal
velocity of another ball of same material and having radius 3 mm in the same fluid will be cm/s.

E
Ans. Official answer NTA (5)

Sol. Vp =
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