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Geometrical Optics
1. The light rays from an object have been reflected towards an observer from a standard flat mirror, the image
observed by the observer are :-
A.Real B. Erect
C. Smaller in size then object D. Laterally inverted
(H)A,C,and Donly (2)BandD only (3)Band C only (4)Aand D only
T I I TP P [PV U FHAS TUVT §IRT U UeTdh Bl iR URTafid sidil o, YeTd gRT UTa ufafaw &
A. Irfde B. e
C.3a%] ¥ BIC IHR H D. ureifds It

A & T fieeul § Halfte Sugad SR g
(D) @aa A, C,3ikRD  (2) @aa BaikD (3) dad Baik C (4) daat AsiR D
Question ID: 7155051629
Ans.  Official Answer NTA (2)
Sol.  The image will be erect and laterally inverted.
Friction
2. Consider a block kept on an inclined plane (inclined at 45°) as shwon in the figure. If the force required to just

push it up the incline is 2 times the force required to just prevent it from sliding down, the coefficient of friction,

between the block and inclined plane (p) is equal to :

<R T 43 H U el Bl 45° 3 BT W 3B T -1d del IR AT Il AT AT & | IS AT Tl W FUR Fdbeld
& foTQ 3Maead 9 e dI A Ragaed- | b & MY Mawasd def BT &l A1 8, Ol b d AT del & 419 Jyoy
(W&

(1) 0.60 (2) 0.33 (3) 0.50 (4)0.25
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Question ID: 7155051638
Ans.  Official Answer NTA (2)

Sol.  Force required to push

. mg

F =mgsin6 + umgcos6=—=(1+

| =mg pmg NG (I+p)
Force required to prevent from sliding

. mg

F, =(mgsin® + umgcos0) =—=( -

, = (mg umgcos ) NG -
GivenF, =2F,
I+u=2(1-p)

1

=—=0.33

# 3
Electromagnetic Waves
3. Maths List I with List IT
LISTI LIST II
' . : T AT d(I)B
A. | Gauss's Law in Electrostatics L. qSE -dl= o
t
B. | Faraday's Law I1. qSE {dA=0
C. | Gauss's Law in Magnetism 111 (ﬁﬁ.cﬁ— i dop
. : = Holc +Ho €o dt
g oqs_ 4

D. | Ampere-Maxwell Law IV. @E ds= g
Choose the correct answer from the options given below :
List Iar list II & fiyems aifome
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LISTI LISTII
= g dop
A. | faga g Tsd fFra| L. (JSE.dlz_d_
t
B. | e e I | ¢B-dA=0
~ >y . d¢E
C. | g T mew Frm ML §B-dl = poic + 1o € o
PE-ds=-1
D. | tfR-He frm V. 5,
fr=IfeTRad fasedl # | HEl IR BT IIT DI
(1) A-II1L, B-1V, C-I, D-II (2) A-I1, B-III, C-1V, D-1
(3) A-1V, B-1, C-II, D-III (4) A-1, B-I1, C-IIL, D-IV

Question ID: 7155051630
Ans.  Official Answer NTA (3)

Sol.  Gauss's Law of electrostatic

gaz_ 9
=QEds=—
¢=PEds -
Lo —dd
! Bdi=—"8
Faraday's law Cﬁ at

Gauss's law of magnetism q‘>]§.dA =0
Ampere's Maxwell law

gSE.dT =Uolc + 1, € o,

dt
Where i, : Conduction current
e, : Displ
T4t - 1Splacement current

Communication Systems

4. Match List I with List I1
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List-1 List - II
Troposphere L. Approximate 65-75 km over Earth's surface
E - Part of Stratosphere II. | Approximate 300 km over Earth's surface

F, - Part of Thermosphere | III. | Approximate 10 km over Earth's surface

S|o|w| >

D - Part of Stratosphere IV. | Approximate 100 km over Earth's surface

Choose the correct answer from the options given below :

List I &1 3= List [1 9 fyem a1
List - I List - 11
A. | SRR L. Y4l §E ¥ &R 65-75 km S0R
B. | wrebRaIE - 9/ I | 9ot e & o 300 km {61, SR
C. | eviR@TF, - 9 I | gt e & e 10 km b+ SR
D. | wrerbmRa1D - 97 IV. | 9ol e 3 o 100 km 5. SR

frferRad fawenl # A T TR BT T HITT:
(1) A-II1, B-1V, C-II, D-I (2) A-111, B-I1, C-I, D-1V
(3) A-1L, B-1V, C-IIL, D-II (4) A-1, B-I1, C-1V, D-III

Question ID: 7155051625

Ans.  Official Answer NTA (1)

Sol.  NCERT fact based

Semiconductors

5. Statement I : When a Si sample is doped with Boron, it becomes P type and when doped by Arsenic it
becomes N-type semi conductor such that P-type has excess holes and N-type has excess electrons.
Statement I1 : When such P-type and N-type semi-conductors, are fucsed to make a junction, a current will
automatically flow which can be detected with an externally connected ammeter.
In the light of above statements, choose the most appropriate answer from the options given below
(1) Both Statement I and statement II are correct
(2) Statement I is correct but statement Il is incorrect

(3) Statement I is incorrect but statement I is correct
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(4) Both Statement I and Statement Ii are incorrect

BIEICUC R R

Fo 1 : 5a Si Bl IR g1 UfAfET B3 IR I8 P USR 1g a1ddd a9 Ol & R T9 A gRT AT H
R N UPR & 3@ dTeld a1 Sl & dMicb P UBR 3§ PBlexi B 3R N ISR 3§ gelag=l 31 AfH 8 Sl |

B 11 : 99 U I 999 B U 59 P-UR 7 N-UbR B 3lg dTeldh! Bl Biel SIidl & df Wd: Udb &RT g8 i
e IS gY 9TeT IR §RT UTW T SITe € |

Iuad HAl & Hew H, T QY Y el 7 9 Haifte Sugdd IR g

(1) w1 7@ wre [ S 98 2 |

(2) P [ WET € W] U [ 7ea & |
(3) ®H [ Ted & wReg P [\l 7 |
(4) w1 vd werd 11 g1 Terd € |
Question ID: 7155051626
Ans.  Official Answer NTA (2)

P n
Sol. |7 —‘

N A

> A

I,=0

No current flows as battery is not connected

Current Electricity

6. The resistance of a wire is 5 Q. It's new resistance in ohm if strectched to 5 times of it's original length will be
TP AR BT URRE 5 Q 8| 39! addd v ls Gigax uid Tl SR o TR SHST IR 8N
(1)5 (2) 625 (3) 125 (4)25

QuestionID : 7155051633
Ans.  Official Answer NTA (3)
_pt_pl
AV
R o (2

2
&:(%j _os
R, |/

Sol. R,
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R,=25x5=125

Gravitation

7.

Every planet revolves around the sun in an elliptical orbit : -

A. The force actiong on a planet is inversely proportional to square of distance from sun.

B. Force acting on planet is inversely proportionla to product of the masses of the planet and the sun.
C. The Centripetal force actiong on the planet is directed away from the sun.

D. The square of time period of revolution of planet around sun is directly proportional to cube of semi-major
axis of elliptical orbit.

Choowe the correct answer from the options given below :

(1) Cand D only (2)Aand D only (3)Band C only (4) Aand C only

TRI% WE I & yRd: e JATDR Bel | A B e

A. T8 R T Il 9o G & T B JSHARURI Il € |

B. U8 R & 911 9 U8 71 GI B SIEE S [OHA B GEhAGURI B © |

C. 78 R BRI A= g o1 foen gFf | 91eR &) AR 2fl 2 |

D. gd & uRd: I8 & URHAY BTt BT a¥ THIATBR Pell & 31 <Td 36T & ° & AU 8IalT & |
= fo Y fadedl ¥ 981 IR g

(1) @aa1 CIRD (2) dae AR D (3) @aa Baik C 4)Faa Ak C

Question ID: 7155051637

Ans.

Sol.

Official Answer NTA (2)

) Gm,m
A is correct because F=———
r

D is correct because T2 o 13

:. Aand D are correct

Dual Nature of Radiation & Matter

8.

Given below are two statements:

Statement I: Stopping potential in photoelectric effect does not depend on the power of the light source.
Statement II: For a given metal, the maximum kinetic energy of the photoelectron depends on the wavelength
of the incident light.

In the light of above statements, choose the most appropriate answer from the options given below.
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(1) Statement I is incorrect but statement I is correct

(2) Statement I is correct but statement II is incorrect

(3) Both Statement I and Statement II are incorrect

(4) Both Statement I and statement II are correct

&1 P Ay MW B |

o 1 : ydTer dgga v # R fava geerer wa @ wfaq wR iR T8 awan 21

T 11 : U <1 8 91 & fIQ, Wil Solagia &l fdmad TS SHoll AT THbTeT &1 aRiresd IR R el 7 |
Iudad HrAl & Hew H, 1 AU MY el § & Haifte Sugad IR gig:

(1) ®o [ vd s [l < Tad €|

(2) d 198! & g U 1 7Tera 2 |
B) wH 17ed € wReg o 1198 21
(4) w1 1 vd w11 <91 981 2 |

Question ID: 7155051628

Ans.
Sol.

Official Answer NTA (4)
Statement I is correct as stopping potential is independent of power of light used.

Statement I is correct as maximum kinetic energy of photoelectron depends on wavelength of light.

Simple Harmonic Motion

9.

A particle executes simple harmonic motion between x =—A and x =+ A. If time taken by particle to go from

A A
x=0to 5 is 2 s; then time taken by particle in going from X = ) toAis

A
TP P X=—ATATX =+ AP A Ul ATqd T HRaAT &8 | I BT x =09 Ewwﬁﬁaﬂﬂmmg‘raﬁw

A
P X=5® ATH S H T I B

(1)1.5s 2)2s 3)3s (4) 4s

Question ID: 7155051624

Ans.

Official Answer NTA (4)
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Sol.

Let time from 0 to A/2 is t,

& forA/2to Ais t,
then ot, = /6
ot, = /3

4

t

!
2
t2=2t1=2><2=4sec

Electrostatics
10.  Apoint charge of 10uC is placed at the origin. At what location on the X-axis should a point charge of 40uC

be placed so that the net electric field is zero at x = 2cm on the X-axis ?

X-31e7 & 7ot famg iR 10pC BT T fawg MR <31 & | 3187 & i oI uR 40pC 31Taer 9+ WR X = 2¢m WR UROTH

T & I BT ?
(1)x=6cm
Question ID: 7155051634
Ans.  Official Answer NTA (1)
10 pe P 40I pe

2)x=4cm (B3)x=—4cm (4)x=8cm

0 2cm 720

Sol.
2em (X~2) cm

Kx10 Kx40
=702 7=0
2 (x,—-2)

EP

1 2
2 x,-2

X,—2=4

X0:6CIT1
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KTG & Thermodynamics

I1.

According to law of equipartition of energy the molar specific heat of a diatomic gas at constant volume where
the molecule has one additional vibrational mode is :-

St & AT M & aR FId o1ad R fgwRAme 1 31 Aier At w1, 519 1] #§ ga ifaRad U
WY 8, &

9 3 5 7
(R @ 3R (3) ;R (4 3R

Question ID: 7155051623

Ans.  Official Answer NTA (4)
fR
C,=—
Sol. v
heref=3+2+2=7
¢ IR
2
Magnetic Field & Force
12.  Foramoving coil galvanometer, the deflection in the coil is 0.05 rad when a current of 10 mA is passed through

it. If the torsional constant of suspension wire is 4.0 x 10-°Nm rad ', the magnetic field is 0.01T and the
number of turns in the coil is 200, the area of each turn (in cm?) is :

T el RUSH TRMEYI B Husell 3 o+ dretl o_1 10 mA & forg swa! fuse # fagrm 0.05 3$a7 2 | 3 Freias
AR &1 Ued facia 4.0 X 10°Nm rad ™!, g &3 0.01T = gueet 3 w1 &l w@=ar 200 7 Al 9d B Bl &9he
(v 28

(D) 1.0 (2)0.5 3)1.5 4)2.0

Question ID: 7155051632

Ans.

Sol.

Official Answer NTA (1)

Tspring Tmagﬂetic field
K6 =MB sin90°
K6=NiAB
Ao KO
NiB
4x107° x0.05 )
= =l1cm
200x10x107° x0.01
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Gravitation

13.  Abody of mass is taken from earth surface to the height h equal to twice the radius of earth (R ), the increase
in potential energy will be :
(g =acceleration due to gravity on the surface of Earth)
UH m SH P AR bl gedl del F gedl b1 Brear (R) @ QA @ a’1eR e1g h ae o Siman 73 &, Rerfast ot
¥ g8 gfg sl :
(g = gedfiae R Toedry o)

2 1 1
(1 gnge 2 Enge (3)3 mgR, 4 gnge

Question ID: 7155051636
Ans.  Official Answer NTA (1)

e
A
87 f;}&]
4(“
Sol.
Vsurface = (W—m]
RC
vV, —— GMm
3R,
Ay = SMm (1 - 1)
R 3
2 GMm
=——X R
3 (RY)
AV = 2 mgR,
3
Kinematics
14.  Two objects are projected with same velocity 'u' however at different angles oc and § with the horizontal. If oc

+ B =90°, the ratio of horizontal range of the first object to the 2nd object will be :
3 TRl BT T FAM O 'u' 9§ AT & A1eT HAL oc g B BIT R G foar Sirar € afe oo + B =90°, a1 ugdt
TG BT G IR B A1 SIS UG HT 3T BT

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

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

Page No. 11




3 MATRIX

Question Paper With Text Solution (Physics)
JEE Main January 2023 | 25 January Shift-2

(1)1:2

Question ID: 7155051640
Ans.  Official Answer NTA (2)

Sol.  Both the objects will have the same range because, o+ 3 =90°. i.e., a, b are complementary angles.

KTG & Thermodynamics

15. Match List I with List IT

2)1:1

(3)4:1 @)2:1

List -1

List - II

Isothermal Process

Work done by the gas decreases internal energy

Adiabatic Process II. | No change in internal energy
C. | Isochoric Process ITI. | The heat absorbed goes partly to increase internal
energy and partly to do work
D. | Isobaric Process IV. | No work is done on or by the gas

Choose the correct answer from the optoins given below :

A 1t g 119 et Hfde
List - 1 List - 11
FHATYI UshH I. I g1 D11 1 B JMARS Holl H HHI DRl B
B. | e umH 1. | em=IRe ol # sraRadH
C. | gurafe uma 1. | 97 5o SHifies ou & S<ARes Sl gieg T2 AY BRI HRA
# ot &
D. | |#sE wmH IV. | 90RO 39S §RI DTS S a1 {61 Sl & |

frferRaa fawenl # | T TR BT T BT
(1) A-1L, B-1, C-1V, D-1II
(3) A-IL, B-1, C-I1I, D-1V
Question ID: 7155051622
Ans.  Official Answer NTA (1)

Sol. AU =nC AT
For isothermal process T is constant
So AU=0
A>Tl
Adiabatic process

(2) A-L, B-11, C-1II, D-IV
(4) A-1, B-11, C-1V, D-1II
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AQ=0
AQ = AU + AW
AU =— AW

Work done by gas is positive
So AU is negative

B-I

For Isochoric process AW =0
C-o1IV

For Isobaric process

AW =PAV =0
AU =nC,AT #0

Heat absorbed goes partly to increase iternal energy and partly do work.

Kinematics

16.  The distance travelled by a particle is related to time as x = 4t>. The velocity of the particle att = 5s s :-
TEH BT GRT T d T8 0 X = 4%, T99 A FHT 2| t = 55 W ST 9 :-
(1)40 ms™! (2)25ms! (3)20 ms™ (4) 8 ms™!

Question ID: 7155051639

Ans.  Official Answer NTA (1)

Sol. x=4t

dx

V= I =
Att=35sec

v=_8x5=40m/s.

8t

Calorimetry

17.  The graph between two temperature scales P and Q is shown in the figure. Between upper fixed point and
lower fixed point there are 150 equal divisions of scale P and 100 divisions on scale Q. The relationship for
conversion between the two scales is given by :-
3 A P9 Q@ g U &l foa # <etar man 21 P UM & Su fead fasg den fer ffdea fasg & §=a 150
RER 9T 3R Q T wk 100 917 € | SF1 UHHT & uRac & forg Wy = &
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180

Aty = 150°

Temperature (°P)

< AtqZIOOO _—

Temperature (°Q)

t to —40 t t, —180 t to —180 t t, —30
(1) P _Q " 2 _Q _‘p—-9Y (3) P _Q "7 4 _Q _‘p—oY
180 100 150 100 100 150 100 150

Question ID: 7155051635

Ans.  Official Answer NTA (4)
t,~MP,  t,~MP,

BP ~MP  BP,-MP,

Sol.

o =30
100 150

Electromagnetic Induction

18.  Awire of length 1m moving with velocity 8 m/s at right angles to a magnetic field of 2T. The magnitude of
induced emf, between the ends of wire will be
T 1m o1 IR 2T & U Gl &3 & T30 1R 8§ m/s & I | T -l & | R & -1 & dr9 uRa figga arsa
ae 3T IR ENT:
(H8V )12V 3)20V 416V

Question ID: 7155051631

Ans.  Official Answer NTA (4)
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X X T X X X
X X X X X
Im v =8 m/s
Sol. X X X X X
X X l X X X
B
c=Bv/
=2x8x1=16v
Atomic Structure

19.  Theenergy levels of an atom is shown in figure.

A B D

1 0.0ev

2 —-22eV
3 -52eV
4 -10.0eV

Which one of these transitions will result in the emission of a photon of wavelength 124.1nm ?

Given (h=6.62 x 10 Js)

T URATY] & Foll WR 3 7 Q2R T € 1 379 124.1 nm TR & U WIS & IS DI BIAT U HhHUT T

ST Y&I3Id fear SR 2

1 R . ° D 0.0eV

2 -22¢eV
3 —-52eV
4 -10.0eV

far ¥ (h=6.62 x 10 Js)

(DA (2B 3C (4D
Question ID: 7155051627
Ans.  Official Answer NTA (4)
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5 e
AE
- 1240 am
10

~124nm.

Sol.

.. D is the transition required.

Units & Dimensions

20. Maths List [ with List I

List-1 List - II
A. | Young's Modulus (Y) L. ML T]
B. | Co-efficient of Viscosity (n) II. | [ML’T]
C. | Planck's Constant (h) L. | [ML" T7]
D. | Work Function (¢) IV. | [ML*T7]

Choose the correct answer from the option given below :

ListI &1 List [I ¥ e #1f5g |

List - I List - II
A. | a7 vearemd gons (Y) L | [ML'T]
B. | g e (1) 1. | [ML*T"]
C. | wie frdis (h) L | [ML"T7]
D. | &R e () IV. | [ML"T7]

frferRaa fawenl # | T TR BT T BT
(1) A-II1, B-1, C-II, D-1V (2) A-1, B-111, C-1V, D-II
(3) A-L, B-1I, C-III, D-IV (4) A-11, B-II, C-1V, D-1
Question ID: 7155051621
Ans.  Official Answer NTA (1)

Sol.  (A) Y] =[

MLT™

} =[ML'T7] )
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Eo(2)
A lay
MLT?x L e

B) [nl= [W} =[mMLT ] (D)
hv=E = [ML?T?]

(C) [h]=[ML*T] i
(D) ¢ = [ML*T ] LY

Sound Waves

21.  Atrainblowing a whistle of frequency 320 Hz zpproaches an observer standing on the platform a speed of 66

m/s. The frequency observed by the observer will be (given speed of sound =330 ms™') Hz.
THH W WS Y&F DI MR 66m/s a1 ATl I T g8 VerS! 320 Hz a1 gy & i) aorrcht 2 | Yeids ol gATs o
arelt smaf Hz grft (& &) ara =330 ms™)

Question ID: 7155051650
Ans.  Official Answer NTA (400)

il

QO %
\%
f =f
“ ( V= Vg
_1 0( 330 j
330-66

=400 Hz
Nuclear Physics
22.  Anucleus disintegrates into two smaller parts, which have their velocities in the ratio 3 : 2. The ratio of their

1

nuclear sizer will be (%) 3 . The value of 'X'is :-

1

WWﬁWﬁﬁWW%WWWWBQ%lWWWWW(%)gﬁl X' @

EIn =
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Question ID: 7155051641

Ans.  Official Answer NTA (2)
Sol. C C v
ml m2
v 3
v, 2
. 2
my, =m,v, >—-==
, 3
Since, Nuclear mass density is constant
ml _ m2
B N
3
Lo _m
2] -
1
=
, \3
So,x=2
Current Electricity
23.

Two cells are connected between points A and B as shown. Cell 1 has emfof 12 V and internal resistance of

3 Q. Cell 2 hasemfof 6V and internal resistance of 6Q. An external resistor R of 4Q2 is connected across A

and B. The current flowing through R will be A.

yelRia a4 fdg AT B3 419 & €| 91 1 &1 am=iies uferty 3Q T2 fgyd a8 a1 12 V& | 9 2 &7 =<IND
afeRIer 6 Q Torr gy ared 9 6V 2 | Ad B ® @19 4Q &7 Ua a1ed Uit R 91 € | R # 989 arel) 1T A

=
12V Celnt
3Q
A B
oV 6 Q Cell 2
Question ID : 7155051645
Ans.  Official Answer NTA (1)
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126
_3 6_ -
Sol. E, = 1 =6V req=2Q
i_i_i
3 6
6 6
I = Z—Am .=1AII1 .
©wToig e P P
Alternating Current
24,

Aseries LCR circuit is connected to an AC source of 220 V, 50 Hz. The circuit contains a resistance R = 80Q,

an inductor of inductive reactance X, =70€2, and a capacitor of capacitive reactance X .= 130Q. The power

X
factor of circuit is E . The value of x is :

220V, 50 Hz @1 veb yeardeil i 5ot 9 LCR uRuer 9 el & | afe gikuer # gferier R = 80€2, X, = 700, wRor

SRYETT BT G 8, X, = 1300 eTReiva wfe 1 e o & | uRuer o1 Ak o -

10%IXH°‘[H‘FT§I

Question ID: 7155051643
Ans.  Official Answer NTA (8)

X, =70Q X.=130Q
80Q | |
Sol.
(N
D
220V
R R
Power factor ; cos¢ = 7 \/Rz (X, ~X,)?
80 808
J80% +(130-70%) 100 10
=x=8
Magnetic Field & Force
25.

Two long parallel wires carrying currents 8 A and 15A in opposite directions are placed at a distance of 7 cm

from each other. A point Pis at equidistant from both the wires such that the lines joining the point P to the wires

are perpendicular to each other. The magnitude of magnetic field at Pis x 10°¢T.
(Given: \/2 =1.4)
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Th gAY W 7 em B g9 WR R | o AR aRi A fuRa feemell d garfsd gwe smHer 8A T 15A 7 | gF1 ARl

W FARRT U fag P 2| S 5 At &1 fag P 9 faa arelt Yt vs g@R & aad © | g P o) g &7 &
aRore x10° Tg|
(fare: 2 =1.4)

Question ID: 7155051644

Ans.  Official Answer NTA (68)

Sol.  From question

15 A 8A
® 7 cm ®
lcm ..."' ."”i cm
"."
P
— W, x15 = M, X8
B15A = 0—9 8A — —
2n(7cmj 2n(7cmj
2 2

B,., &B,, are perpendicular to each other.

Hence BP = BISA + ]§8A

= \/(BISA )2 + (B8A )2

— HO 182 +82 _] “017
2n(7jcm 2n><(7j>< 107
V2 V2

_ 4rx17x107

=68x10°°
27 x L x107?
2
Fluid Mechanics

26. A spherical drop ofliquid splits into 1000 identical spherical drops. If u, is the surface energy of the original

u 10
drop and u, is the total surface energy of the resulting drops, the (ignoring evaporation), u_f = (;J . Then

1
value of x is

&d B! Ud MR g5 B 1000 veb wwr wich Mferl # dieT Sirel € | I 7ol & b1 g3 Goft u, qoar gl e
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u 10
a%aﬁrwmufﬁl(ar&ﬁwmw),ﬁf=(;jxmw 2 |

Question ID: 7155051649
Ans.  Official Answer NTA (1)

u,  Areaof finaldrop

Sol. U, Areaof Initial drop

1

u; _1000x4m _1000(r7)

u 4nr’ ()

1 1

1

1000 x inrf3 A
3 3

r, =10r;

u; 100017

u, 1002

1

=10

E:IO:X:I
X

COM, Momentum & Collision

27.  Abodyofmass 1 kgcollides head on elastically with a stationary body of mass 3kg. After collision, the smaller
body reverses its direction of motion and moves with a speed of 2m/s. The initial speed of the smaller body
before collisionis ~ ms™.
w1 kg frum geame &1 U fave R Rer 3 four fave & e Ae UeiRey Heee &rdl € | uce & ugard BIel
five 2m/s & et | fAuRa fawm # T S o1 8, Heee 9 yd BIc v &l yURM& ard . ms™' 8|

Question ID: 7155051647

Ans.  Official Answer NTA (4)

u=0 2 m/s
. (0O =0 O

1 kg 3 kg lkg 3kg
I xu=-2+3v = u=-2+3v ... ()

2
1=Vu+1 = v+2U, e ?2)
Solving (1) and (2)
u, =4m/s
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Capacitance

28.  Acapacitor has capacitance SpF When it's parallel plates are separated by air medium of thickness d. A slab

d
of material of dielectric constant 1.5 having area equal to that of plates but thickness 5 is inserted between the

plates. Capacitance of the capacitor in the presence of slab will be pF.

T FETRA @1 &1RaT SUF 8 7a 39 F9=R @ic d HIes & a1g Aeg¥ gRT 42 2 | 1.5 Wi & uaref &l ufecar,

d
Rraa! qiers Eﬁ?ﬂ&i')llbd wicl & &Fhel & a-I6R, QM Wicl & 41 @ <1 ol © | ufeedt o SuRefa # durRa

Pl R uF 2|
Question ID: 7155051646
Ans.  Official Answer NTA (6)

K=1.5

=gx5uF=6uF

Geometrical Optics
29.  Anobjectis placed on the principal axis of convex lens of focal length 10cm as shown. A plane mirror is placed
on the other side of lens at a distance of 20 cm. The image produced by the plane mirror is Scm inside the

mirror. The distance of the object from the lens is cm.
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T a%g 10cm ®Ied g ST ol @ g 318 W Rerd & o 3 o # uelRfa €1 o9 & g siR 20 cm @l
R U e U GT B | AT YT gRT 41 Ufafdr qUur @ Sem R B | o 9 avg B cmzg |

0 m \
\/ 20 cm

L M

7.

7

Question ID: 7155051642
Ans.  Official Answer NTA (30)
Sol.  Final image is 5 cm behind mirror means image formed by lens is 5 cm infront of mirror.

.. v=15cm for lens

I 1 1 1 1 1

15 u 100u 15 10

u=-30cm
Rotation
30.  Ifasolid sphere of mass Skg and a disc of mass 4kg have the same radius. Then the ratio of moment of inertia

X
of the disc about a tangent in its plane to the moment of inertia of the sphere about its tangent will be e The the

value of x is

& Skg & U el T 4 S Bl G abal] b T T FRIA & | Tl & 59 el § el AT & YRA: ST el

Hmmﬁaﬁsﬂaﬁwwzﬁwﬁazmaﬂqﬁmm?mmixmw =

Question ID: 7155051648
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Ans.  Official Answer NTA (5)

2
Sol. [ =§MR2 +MR? I, = mf +mR?>
=%MR2=%X5R2=7R2 =%mR2=%x4R2=5R2
S
I, 5R?
L_7
I, 5
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