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SECTION - A

Electromagnetic Induction (EMI)

1. A coil is placed in a magnetic field B as shown below :

Coil Induced current

A current is induced in the coil because B is :

(1) Parallel to the plane of coil and decreasing with time
(2) Outward and decreasing with time

(3) Parallel to the plane of coil and increasing with time

(4) Outward and increasing with time

FRIATIIR U RUSell gHag &3 B H X&) § |

Coil Induced current

Fusell ¥ gRT URT Bl 2 i g &9 B BT §

(1) oSl Tl & TR T FHI & A1 gl 2 |

(2) ITER B TG qAT FHI B AT 9T B |

(3) 9TER BT TRB JAT FHT B A1 Tl B |

(4) BUSH T & FHR AT WA D A1 TedT 2
Question Type : MCQ
Question ID : 86435121264
Option 1 ID : 86435170390
Option 2 ID : 86435170388
Option 3 ID : 86435170389
Option 4 ID : 86435170387

Ans. Official Answer NTA (2)

Sol.  To induce current direction of MF is perpendicular to plane of coil For outward
direction of MF, MF should be decreased with time. otherwise it will not follow leng
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law.
Gravitation
2. If R, be the radius of Earth, then the ratio between the acceleration due to gravity at a depth 'r' below and

a height 't above the earth surface is :
(Given:r<R))
i R, gedl &1 357 © a1 yodl |ag | Texms 'r' 91 $arg 't R [oed & DRI @R b e IguTd Bl §

(STEf: 1 <R))
r rr r
(1) I+—+ +
R, R. R,
L o
@R, R. R,
r o r

I+
3
"R, R. R,

Question ID : 86435121255
Option 1 ID : 86435170351
Option 2 ID : 86435170353
Option 3 ID : 86435170354

Option 4 ID : 86435170352
Ans. Official Answer NTA (4)
Sol.
Simple Harmonic Motion (SHM)
3. For a body executing S.H.M.:
(a) Potential energy is always equal to its K.E.
(b) Average potential and kinetic energy over any given time interval are always equal

(c) Sum of the kinetic and potential energy at any point of time is constant
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(d) Average K.E. in one time period is equal to average potential energy in one time period
Choose the most appropriate option from the options given below :

(1) only (c)

(2) (b) and (c)

(3) (¢) and (d)

(4) only (b)

T Wl A If Bl I H:

(a) Raftrst Soft A<a TIfasl ol & aRER BT 2 |

(b) RT T 91 T IR 3fd ReIfast Soft @ I Soif |qd a_1eR 8l & |
(c) ot wv WR wIfasT Sott e aen Reiferst Soif &7 T 8reR g 2|

(d) U 3macidTel | 3T TS Ueh JAaddTed | 3id ReIfast ol & a_e” 8l & |
1 fadedl 9 |aifde Iugaad SR g :

(1) @aet (c) (2) (b) T2 (c) (3) (¢) T2 (d) (4) Bt (b)

Question ID : 86435121261
Option 1 ID : 86435170377
Option 2 ID : 86435170376
Option 3 ID : 86435170378
Option 4 ID : 86435170375

Ans.

Sol.

Official Answer NTA (3)

i SHS
%:'"muz(/-l2 —z?) = %k(zfl2 — z?)

PE = ka’

Sum of KE & PE = £-(A? — 2?) + Lka? = 1kA®
So sum of KE & PE 1s constant.

Average KE in one time period 1s equal to Average PE inone time period

Current Electricity

4.

The equivalent resistance of the given circuit between the terminals A and B is :

f&g T aRuer § A e B RRY & 99 e wforier =i
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Question ID : 86435121258
Option 1 ID : 86435170364
Option 2 ID : 86435170366
Option 3 ID : 86435170363
Option 4 ID : 86435170365

Ans. Official Answer NTA (4)

Sol. 582 resistor is short circuit so
202 20
— AW W A

252% 3Q 3Q

2+1)Q
AN A

3Q 3Q

B
Now 3€2. 32 and (2 + 1)€2 in parallel so. Ryg = 112

KTG & Thermodynamics
5. A mixture of hydrogen and oxygen has volume 500 cm?, temperature 300 K, pressure 400 kPa and mass

0.76 g. The ratio of masses of oxygen to hydrogen will be :

gISRIo T MRS & TH H8107 &7 mgas 500 cm?, a9 300 K, <19 400 kPa &3 0.76 g. U9 |

TS AT BISSIST & SIHMI BT U ©
(1)3:8
(2)3:16
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(3)16:3
4)8:3
Question ID : 86435121256
Option 11D : 86435170355
Option 2 ID : 86435170357
Option 3 ID : 86435170358
Option 4 ID : 86435170356
Ans. Official Answer NTA (3)
Sol. " PV — nRT = (400 x 10*) (500 x 10-%) = n (2) (300)

_ 2
n= 13

n=ng, + no,
9 mpy, My,

my, + mg, = 0.76 .....(2)
ay MOy 16
From (1) & (2) e

Atomic Structure

6. A free electron of 2.6 eV energy collides with a H* ion. This results in the formation of a hydrogen atom

in the first excited state and a photon is released. Find the frequency of the emitted photon.

(h=6.6x 1077 s)

2.6 SAGCH dlee ol BT Udh Wd solde™ H 3TRF | ThIdl § 39 URUVITH Wy U Swiford el

H BISQI URATY] G991 & TT Y BICH Mdedl € | Scafoid hieH @ 3Mgicd SiTd dbIfory |
(h=6.6% 1027 s)
(1) 1.45 x 10'C MHz
(2) 9.0 x 10° MHz
(3)0.19 x 10'S MHz
(4) 1.45 x 10° MHz
Question ID : 86435121251
Option 1 ID : 86435170338
Option 2 ID : 86435170336
Option 3 ID : 86435170335
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Option 4 ID : 86435170337
Ans. Official Answer NTA (4)

~13.6(1)
Sol. first excited state of hatom .total energy = T()

=—-3.4eV
Loss 1n total energy = 2.6 — ( —3.4) = 6eV

it is emitted as photon = AFE = nr

6x1.6x10°19
r = %Hz
6.6x10"

r=1.45x 101°H 2
—1.45 x 10°Hz

COM, Momentum & Collision

7. A block moving horizontally on a smooth surface with a speed of 40 m/s splits into two parts with
masses in the ratio 1 : 2. If the smaller part moves at 60 m/s in the same direction, then the fractional
change in kinetic energy is :
I Aag R &R &= H40 ./ |, 31 a1 | Iielia U e &1 91 | Tedl © o6 g9l Bt
U 1 : 2. B 2 I BIST 91T 60 A/ . T Hxar &, al Ifast Hoit H fA=ireie gRkad« g
(1) 1/4 (2)2/3 (3) 1/8 4)1/3

Question ID : 86435121257

Option 1 ID : 86435170360

Option 2 ID : 86435170362

Option 3 ID : 86435170359

Option 4 ID : 86435170361

Ans. Official Answer NTA (3)
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Sol.

40m/s 60m/s Vo oo
e mo 7 2mo
Initial 3 3
Final

pi=pr= mo(40) = %(6{]) 4 Q?;’AO(_UU)

vp =230

KE;—KE,

Fractional charge in KE = XE,

L (%)(ao;ﬁ—_’i (22 ) (30)"—§ mo(40)?

I

2 mo(40)

0| =

Rotational Motion

8.

the system about an axis perpendicular to the rod passing through its midpoint ?

Ife v frera # 1.5 feur. gogam g 50 9. 35391 & <1 98 T T gcdl Bs & RN R fefid €

A system consists of two identical spheres each of mass 1.5 kg and radius 50 cm at the ends of a light

rod. The distance between the centres of the two spheres is 5 m. What will be the moment of inertia of

QT Ml & deal & 41 g0 5 AR €| A1 Bl B & Wy fdwg W Yo+ dlell TAT B & ofwdd e B

gRa: e &1 STecd ATT T BT 2

(1) 18.75 kgm? (2) 19.05 kgm?

Question ID : 86435121263
Option 1 ID : 86435170385
Option 2 ID : 86435170383
Option 3 ID : 86435170384
Option 4 ID : 86435170386

(3) 1.905 x 10° kgm?

(4) 1.875 x 10° kgm?
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Ans. Official Answer NTA (2)

" olo

5m

S

I1=2[2mR? +md?]
= 2[2(15) (057 + (15) (2)’]

19.05kg/m®

Simple Harmonic Motion (SHM)

0. A bob of mass 'm' suspended by a thread of length / undergoes simple harmonic oscillations with time
period T. If the bob is immersed in a liquid that has density 1/4 times that of the bob and the length of the
thread is increased by 1/3™ of the original length, then the time period of the simple harmonic oscilla-

tions will be :
Udh [ TS & 9FT ¥ faciffad 'm' S99 BT Th dlcld AMdddial T IR 3Mdd Tfd Rl 2 | IS el
DI UP wd 1 gaT AT WY, a1 o9 dlcd & o+cd BT 1/4 A1 & TAT &R B olg, URMS THTs &

% feTs | 991 &A1 WY, a1 9Re I7ad Qledl Bl JMaddlel a1
()32 T (2)3/4 T G3)T (4)4/3 T
Question ID : 86435121259
Option 1 ID : 86435170369
Option 2 ID : 86435170368
Option 3 ID : 86435170370
Option 4 ID : 86435170367
Ans. Official Answer NTA (4)
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i

Sol.  Time period =T = 2“-1‘#' 8eff

when bod is immersed in liquid
mgef=mg —B

— [
Mgeff= Mg — vy

p 1s density bod. so pp = m

— mg _ 3mg
Heallmme = "=

_ 3g
9eff = 4

Units & Dimensions

10. If velocity [V] time [T] and force [F] are chosen as the base quantities, the dimensions of the mass will
be :
af T [V], 993 [T] 9 9 [F] go Rt A S, o g @l famr gl e
(1) [FTV] (2) [FVT] (3) [FT*V] 4) [FT'VT]

Question Type : MCQ

Question ID : 86435121250

Option 1 ID : 86435170334

Option 2 ID : 86435170332

Option 3 ID : 86435170333

Option 4 ID : 86435170331
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Ans. Official Answer NTA (1)

Sol.  according to question
mass = k(V)4(T)P(F)°
MILDTO > k(LT—I)a(T)h(MlLlT—E)c
MILOTO = k(L ate)(T-atb-2c)Me
Comare the power of M, L, T both side.
M=I=C
L=0=a+c¢c =a=-—<c¢c=-1
T=0=-atb-2¢c =b=a+2c=-1+2=1
M= k(V)_iTlFl

Vectors

11. Statement I :

Two forces (f’ + Q) and (13 - Q) where P | Q , when act at an angle 6, to each other, the magnitude of
their resultant is /3 (P2 + Qz) , when they act at an angle 0,, the magnitude of their resultant becomes

2(P2 + Qz) . This is possible only when 6, <0.,.
Statement II :
In the situation given above,
0,=60°and 6, = 90°
In the light of the above statements, choose the most appropriate answer from the options given below:
Options

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

DUl :

&t e (P+Q) o (P-Q) o LG, o9 t& qat & 6, BT W et ¥, o uRomh @ aRar
J3(P?+Q7) =ar & o 514 0, BT W I B, ot R @1 aRAwer 2P+ Q) B B T8 o www
I & 519 0, <0,

D11 :

Suge &1 T g2 H 0, = 60° and 6, = 90°

IWYad Bl B faAlDh |, A 7T T fAhedl | Iugad IR gy |

(1) P19 T IRg S 11 397 % |

(2) THF T [ qe w119 € |
(3) P 1 3T T W A 11 9 24
(4) S BUF 1 qn dUE 11 3RT B |
Question ID : 86435121254
Option 1 ID : 86435170350
Option 2 ID : 86435170347
Option 3 ID : 86435170348
Option 4 ID : 86435170349
Ans. Official Answer NTA (2)
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> = — i
Sol. Supposs };}f—Q:A 5—525

— —
o [Z]-vPT@ & [B|-vFr@oans

‘(F+§)+(F—3)‘=¢m

A + A +24(A)cost =3 (P2 + Q%) =34%...(1)
and

A’ + A’ +2A(A)cosy =2 (P? + Q%) =24° .....(2)
from eq(1) = 6, = 60°

and eq(2) = 6, = 90°

so both statementis ture

Electrostatics
12. Choose the incorrect statement :
(a) The electric lines of force entering into a Gaussian surface provide negative flux.
(b) A charge 'q' is placed at the centre of a cube. The flux through all the faces will be the same
(c) In a uniform electric field net flux through a closed Gaussian surface containing no net charge, is
Zero
(d) When electric field is parallel to a Gaussian surface, it provides a finite non-zero flux.
Choose the most appropriate answer from the options given below :
(1) (b) and (d) only
(2) (a) and (c) only
(3) (c) and (d) only
(4) (d) only
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Y P BT :

(a) I A8 # YW FHRA arell fAgd 9o N@N FOTHS FeAd™ Y& Bl |
(b) U@ MR 'q' TP 891 & D W @ & | T Boldl 9 Frid vead FAE 81 |
(c) U 9 fIg]d &3 H IS a9 & arell % g 9ag ¥ i gk vees g B g |
(d) 59 faga & I | & FAR Bidl &, Al I8 URMAT SR Feldd Y& HRdl © |
T fau T fieedl § Iugad IR g ¢
(1) @aat (b) qer (d)
(2) Baei(a) 9 (c)
(3) Baei(c) a2 (d)
(4) Paa(d)
Question ID : 86435121269
Option 1 ID : 86435170408
Option 2 ID : 86435170407

Option 3 ID : 86435170409
Option 4 ID : 86435170410

Ans. Official Answer NTA (4)

Sol.  (b)o = ﬁg.: = flux through each surface

()¢ = £ ifgen=0 then ¢ = 0 ture

=1} ]

(d) angle b/w T ¢, 4 is 90°
E&A
e T a
06— F. A = flase

Magnetic Field & Force
13. A current of 1.5 A is flowing through a triangle, of side 9 cm each. The magnetic field at the centroid of
the triangle is :
(Assume that the current is flowing in the clockwise direction).
(1) 3 x 10 T, inside the plane of triangle
(2) 3 x 107" T, outside the plane of triangle
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(3) 24/3x107° T, inside the plane of triangle

(4) 24/3x1077 T, outside the plane of triangle

O I, o ATl RIS ¥ 1.5 TR oy waifed BT & | (Farfae e 1 e fRromadt 71 o) e & dme
W BT &F T

(1)3 x 107 T, <A, Bl & dd & 3I<R Bl AR

(2)3 x 107 T, <A, Bl & dd & qIeR Bl AR

(3) 24/3 x107° T, B & Tl b <R B AR

(4) 23107 <, Bt & T & R B AR

Question ID : 86435121266
Option 1 ID : 86435170395
Option 2 ID : 86435170396
Option 3 ID : 86435170397
Option 4 ID : 86435170398

Ans. Official Answer NTA (1)
Sol. Current flowing in clockwise so direction of magnetic field through each side is inward. The plane of triangle.
magnetic field due to one side=B = g [sin 60° + sin 60°]
tan 30° = -~
(I)(tan 30°)
- 2
50 Byet = 3B
. 3T . o
— W[Q sin 60°]
Bnet =3 x10°T
Semiconductors
14.  If'V, and V are the input voltages (either 5 V or 0 V) and VO is the output voltage then the two gates

represented in the following circuits (A) and (B) are :
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)
(1) NAND and NOR Gate
(2) OR and NOT Gate
(3) AND and NOT Gate
(4) AND and OR Gate

IV, dV, a1 AR dieest (A @5 Var0 V) den v, i dieest 8, @ eEfaiad iy T akuer (A)
T (B) # yefRfa a1 e (8R) &:

(A)

(1) AND @21 NOR gRR

(2) OR @ NOT gRrR

(3) AND @1 NOT gR

(4) AND @1 OR R
Question ID : 86435121265
Option 1 ID : 86435170391
Option 2 ID : 86435170394
Option 3 ID : 86435170393
Option 4 ID : 86435170392
Ans. Official Answer NTA (2)
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Sol.

Dy = forward

—: VA =5V VB ="
Dy — reverse

output =1

—+Vy =5V Vg=5 bothdiode in forward output=1

Dy — re
SV, =0V Vg=5 L7 TEVETSE  utput = 1
Dy — forward

Dy — reverse

—+ Vy=0V Vy=0V output = 0

Dy — reverse
so it 1s or gate
for circuit (i1)
Vg = 5V then E-B junction is unbiased there is no current through it

so0 it is Not gate

Heat Transfer

15.

Two thin metallic spherical shells of radii r, and r, (r, <r,) are placed with their centres coinciding. A
material of thermal conductivity K is filled in the space between the shells. The inner shell is main-
tained at temperature O, and the outer shell at temperature 0,(0, < 0,). The rate at which heat flows
radially through the material is :

r, 3R r, Broarel (r, <r,) BT &1 el Gl Melld DIl BT AT Dl b W1 W7 STl 2 | < b
@ Heg DT U SHIY wAetcbell K & garel & 9RT € | 3T=(Rep PIeT DI 9 O, AT 916 Bl DI 19 0,(STE10,
<0,) W U fbar Sirer € | uerel ¥ By garfed Se @l &) Bl €

4nKrr, (6, -6,)

LT

(1
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K (0,06,
(2) (r )

K(6,-6,)(r,—1)

4nrr,

€)

nrr, (6, —0
(4) 12r(_2r 1)

2 1

Question ID : 86435121253
Option 1 ID : 86435170343
Option 2 ID : 86435170345
Option 3 ID : 86435170344

Option 4 ID : 86435170346
Ans. Official Answer NTA (1)

Sol.

dr
k(4xr?)

_ 1 (r-n
R = 4?rFi‘( 1T )
2—91 . 4fk(92—91)T1?2

Heat flows radially = ; .

Ta—71

Magnetic Field & Force
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16.

i +] \
The magnetic field vector of an electromagnetic wave is given by B =B fCOS(kZ —t) ; where ;, j

represents unit vector along x and y-axis respectively. At t = 0 s, two electric charges q, of 47 coulomb

3n

K j , respectively, have the same velocity of 0.5¢ 7,

n
and g, of 21t coulomb located at (0, O’Ej and (0, 0,

(where c is the velocity of light). The ratio of the force acting on charge q, to q, is :

A A

[ +] . N
T fAeld T ORT BT JEGIT &7 Al B=BoijOS(kZ—®t) 9 fear T 8, 5fEf [ den j e

X AT y-3&T & AT AP WA €1t =0s R & {IGT MY 4 B BT q,FAT 21 A , B

3
(O,O,EJ qer (O,O,fj R X T & 7 WA AT 0.5 ¢/ 8, (STEl ¢ Uebre &1 fHdfd # 9 2 ) e q

UR BTN ol AT del TAT AT q, TR PRI el BT U 8 :
(D 1:42 (2)2:1 3) 2421 4) J2:1

Question ID : 86435121262
Option 1 ID : 86435170380
Option 2 ID : 86435170381
Option 3 ID : 86435170382

Option 4 ID : 86435170379

Ans.

Sol.

Official Answer NTA (2)

e - =
F:q(VxB)

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

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

Page No. 19




M ATRIX Question Paper With Text Solution (Physics)
JEE Main August 2021 | 31 August Shift-2

Newton's Laws of Motion (NLM)

17.

Statement I :

If three forces E,FZ and 133 are represented by three sides of a triangle and E +F2 = —E, then these
three forces are concurrent forces and satisfy the condition for equilibrium.

Statement II :

A triangle made up of three forces Fl , Fz and E as its sides taken in the same order, satisfy the condition
for translatory equilibrium.

In the light of the above statements, choose the most appropriate answer from the options given below:
(1) Both statement I and Statement II are true.

(2) Statement I is false but Statement II is true.

(3) Both statement I and Statement II are false.

(4) Statement I is true but Statement II is false.

DI :

Ife M 9t E,E, T E, &1 TF Bet 31 & qorelt g1 uelfia far Siar @ @on E +F, = —F, a1 &
I WA BI § TAT WA D T BT UERIT a=d T |

EEN |

A 9t E,F, 3R E, 31 561 %7 # ool & S ¥ da” 9 TP BreT | RHiad dge @1 <wn vl
Il 2 |

IWYad Bl & faclldbd H A AU T Ahedl | Iugad IR g

(1) S B 1 a2 dU 119 2 |

(2) P IFT & g A 19T &
(3) Sl HUT 1 qAT B 11 3T T |

(4) P I T WRg T 11 377 % |

Question ID : 86435121252
Option 1 ID : 86435170339
Option 2 ID : 86435170342
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Option 3 ID : 86435170340
Option 4 ID : 86435170341
Ans. Official Answer NTA (1)

Sol.
e e
B+ B +F=0
F, net=(0
so it 1s in equilibrium.
so both statement is true.
KTG & Thermodynamics
18. Consider two separate ideal gases of electrons and protons having same number of particles. The tem-

perature of both the gases are same. The ratio of the uncertainty in determining the position of an
electron to that of a proton is proportional to :

AT BN B AT dTell gelde ™l ar W & & el Ml R faar #ig | < 1 i & a7 a8
Soldg™ @1 Reafd der uigH &1 Rafa sira &1 # ifAfafaar &1 srgurd g &

1’1’1p mp i me 1’1’1p
(1) =" @) (;] ) \m. (4)

Question ID : 86435121268
Option 1 ID : 86435170405
Option 2 ID : 86435170406
Option 3 ID : 86435170403

Option 4 ID : 86435170404
Ans. Official Answer NTA (1)
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Sol. from uncertcirnty principle

h

AzAp > -
&

Az = ks

=
36T o o L

= ,v." = ‘vJﬁ

1
g0 f_\:c o VT

e
Az _ J
ﬂIF 1.; g

Semiconductors

19. Statement I :
To get a steady dc output from the pulsating voltage received from a full wave rectifier we can connect
a capacitor across the output parallel to the load R, .
Statement II :
To get a steady dc output from the pulsating voltage received from a full wave rectifier we can connect
an inductor in series with R, .
In the light of the above statements, choose the most appropriate answer from the options given below:
(1) Both statement I and Statement II are false.
(2) Both statement I and Statement II are true.
(3) Statement I is true but Statement II is false.
(4) Statement I is false but Statement II is true.
HYI1 :
Ol TR fesehR A 9T WeAH diecs! W ReR fite ey fifd uwq @x @ fofg fAfd .k R & MR U
TR Sied € |

HYT1I :
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Ol T fesedrl & g WA dieest W Rer fawe gRT i ot @k @ forg R @ &rofish § U IR
SISEECRS

IWYad Bl & faclldhd H A AU T Ahedl | Iugad IR g

(1) S B 1 qen & 11 Tad & |

(2) T T [ T w11 98 £ |

(3) P Tad & W] HUF 11 |al T |

(4) P FE © WReg B [ Tera 2 |

Question ID : 86435121267
Option 1 ID : 86435170400
Option 2 ID : 86435170399
Option 3 ID : 86435170401
Option 4 ID : 86435170402

Ans. Official Answer NTA (2)

Sol.  To convert pulsating dc into steady dc both we can connect a capacitor parallel we can connect a
capacitor parallel of R, or we can connect an inductor in series with R, so both statement is true.

Elasticity

20.  Fouridentical hollow cylindrical columns of mild steel support a big structure of mass 50 x 10° kg. The

inner and outer radii of each column are 50 cm and 100 cm respectively. Assuming uniform local
distribution, calculate the compression strain of each column.
[use Y =2.0 x 10" Pa, g = 9.8 m/s?]

IR A WiGel JTTHR Jg F B 50 x 103 fHeAum & 9k AReT Bl F9ed & | Yodd ™ D

AR AT aT8d Y HHer: 50 FH. TAT 100 FH W IR0 919d 8¢ W™ & awdied f[aafa &
O BT |

[Y=2.0x 10" Pa, g = 9.8 #1./31 25701 5]

(1)3.60 x 10°8

(2) 1.87 x 10°3

(3) 2.60 x 10~

(4)7.07 x 10

Question ID : 86435121260
Option 1 ID : 86435170372
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Option 2 ID : 86435170373
Option 3 ID : 86435170371
Option 4 ID : 86435170374
Ans. Official Answer NTA (3)

Sol. Gheight =
9

Gaepen (1—?) (1+1‘)' _ A A

Gheight R R R R R

SECTION - B
Measurements & Errors
1. The diameter of a spherical bob is measured using a vernier callipers. 9 divisions of the main scale, in
the vernier callipers, are equal to 10 divisions of vernier scale. One main scale division is 1 mm. The
main scale reading is 10 mm and 8" division of vernier scale was found to coincide exactly with one of
the main scale division. If the given vernier callipers has positive zero error of 0.04 cm, then the radius

of the bob is ———  x 102 cm.

TP Meid dleld Bl @ IR DHellud Bl Ggad HRa A197 ST 2 | afaR dHelidd 3 g 39 & 9 9T

IRR THM & 10 91T & SRR 2 | 90 Wl $I Uh 90 | Aeliiier (mm) € | 9= 399 &1 9rgdia 10 mm

AT afER YU T 3fedl W g UMM & Hufad 2| dfe Iy afFfRR delind § g9rete e e
0.04341. 81 a1 Meteh Bl Brodar ———— x 102 7 |
Question ID : 86435121275

Ans. Official Answer NTA (52)
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Sol.

Leact cound 1 MSD — VSD
=1-09=01mm

Reading = MSR + VSR xLC — zero error
=10+ (8)(0.1)— 0.4

=104 mm

Radius = Reaf”'g = 5.2mm

— 52 x 10 2em

Communication Systems

2.

A bandwidth of 6 MHz is available for A.M. transmission. If the maximum audio signal frequency used

for modulating the carrier wave is not to exceed 6 kHz. The number of stations that can be broadcasted

within this band simultaneously without interfering with each other will be

T AT ATge AM U¥TT & o7 6 el @1 ufeea diels SUde 8 | Al agd dvill &l Argad dR
H ugad 2T Hebd 3Mgicd 6 fbaligest I 31 T8l &1, Al fa71 U gur @l gwifad fbu g9 ufeesd § U

AT TAIRT I bl G BT |

Question ID : 86435121274

Ans.

Sol.

Official Answer NTA (500)
sinal bandwidth = 2fim
= 12kHz

: _ 6mHz __
no of stations i, = 500

Alternating Current (AC)

3. At very high frequencies, the effective impedance of the given circuit will be Q.
Iga 21fde smgfa W Ay M uRuer &1 ywrdl gfcrarer 3 g |
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—_—0.5F
1Q  20H 0. 'SE
—W/VJW—A/M—|
S,
220V

Question ID : 86435121277
Ans. Official Answer NTA (2)

Sol.  final circuit
20

10
202

_ 142%2
2eq= 53 = 20}

Current Electricity

4. A resistor dissipates 192 J of energy in 1 s when a current of 4 A is passed through it. Now, when the

current is doubled, the amount of thermal energy dissipated in 5 s is J.
T4 U GRS W 4 TRRR @1 gRT yarisd & Sl 8, 192 ] $o1l U A H & Bl & | AT o R
BT T AN IR AT S AT 5 Aes H &I IHI SHoll JErt 21

Question ID : 86435121279
Ans. Official Answer NTA (3840)

Sol. H=IRt
192 = (4)*R(1) = R = 120

H;=(8)% x 12 x 5 = 3840J
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Magnetic Field & Force
5. A long solenoid with 1000 turns/m has a core material with relative permeability 500 and volume 10°
cm?®. If the core material is replaced by another material having relative permeability of 750 with same

volume maintaining same current of 0.75 A in the solenoid, the fractional change in the magnetic

X
@] . Find the value of x.

1000 % gfey AIex &1 Usp ol ulkerferet # arver graabefierar 500 Tor Ara= 10 9.3 &1 Ush i uaref
9T 8 | Al s uarel &l 750 ATUferes Fraeheiieldn Tl FHIE 3T & guR His uared ¥ yfarenfud o faar
STQ T uRATerdT H A €R10.75 TRIIR 1ifdd <8, A1 e & grabiy Aol 3 fsnare aRads o

moment of the core would be approximately (

X

(@j‘eﬁmlxaﬂﬂm BT |

Question ID : 86435121278
Ans. Official Answer NTA (250)

Sol.  Magnetic moment ox p

o= AM _ T50-500 1

so fraction chang 0 — 3

e = asup= 0k

2 499
KTG & Thermodynamics
6. A sample of gas with y = 1.5 is taken through an adiabatic process in which the value is compressed

from 1200 cm?’. If the initial pressure is 200 kPa. The absolute value of the workdone by the gas in the

process = J.
THy = 1.5 9Tl 9 4 § TGS IhH Il 2 o e 1200 W91 d@ ariifed 8iar & | afe IR S
319 200 kPa 81, 1 Ushd # 19 gRT $d S BT R_A A SleT BIaT 2|

Question ID : 86435121271
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Ans. Official Answer NTA (480)
for adiabatic process = p;v] = pav;
(200)(1200)1-3 = p,(300)1-3
P2 = 1600kpa
Pot2 (1600)(300)—(1200)(200)

work = — 15-1 = 480J

Geometrical Optics
7. Cross-section view of a prism is the equilateral triangle ABC shown in the figure. The minimum devia-
tion is observed using this prism when the angle of incidence is equal to the prism angle. The time taken

by light to travel from P (midpoint of BC) to A is x 10710,

3
(Given, speed of light in vacuum = 3 x 10®* m/s and cos30°= 7)

T USH & SIUReT PIC BT g U GHarg B3yt ABC &, I {6 o # <1fan a1 § | 59 1aas BIo7 a1
A fUSH BT & aRIER BIAT 8, 39 (US4 & WART &R R Y=d (daerd Uferd 8iam & | P (BC & #eg fag) 9
A TH TS H BRI §RT &M F9Y x 1079, B 2 |

(fear & fafa & warer @ arer = 3 x 108 m/s 3R cos30°:g)

A

B P G

Question ID : 86435121270
Ans. Official Answer NTA (5)
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Sol. i=A=60 omin=2i —A=24A—-— A=A =60°

. _1f émin+A .1 { 60+60

sin '(f) sin '( > )
p=r—e o s
sin™*(A4/2) sin~*(60,2)

V3

C 3% 10° 8
Vorism = o —i/g = +/3 x 10

. L _2 =
time — distan ce - 10x 19 51;3 60
speed V3% 10

— 5 x 10710 sec

Kinematics

8. A particle is moving with constant acceleration 'a'. Following graph shows v versus x(displacement)

plot. The acceleration of the particle is m/s?.

(N aN

T&H HUT AR @ROT'a' ¥ T &xar & | F=ferRad amw v den x(farenmu=) & dra "ien a1 8| &7 &7 @Rl
q/a2

1 | =
0 10 20 30
x (m)

Question ID : 86435121276
Ans. Official Answer NTA (1)
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from the graph

V2=2z+20

Vdv _
2—— =2

Wave Optics

9.

Ans.

Sol.

In a Young's double slit experiment, the slits are separated by 0.3 mm and the screen is 1.5 m away from
the plane of slits. Distance between fourth bright fringes on both sides of central bright fringe is 2.4 cm.
The frequency of light used is x 10" Hz.

w2 fgRere v # Reret & = 0.3 el Miex (mm) T2 Reel @ 0 & o< @ g2 1.5 AR 2 |

B THDIC Theol & QM dRB aqe FHdTel Dol @ d19 B g4 2.4 WAL 8 | Tgad UdbTer B SraiT —

x 10" 8 B 1.
Official Answer NTA (5)

distance b/w 4th bright fringe on both side = 2.4 = 843

AD

= 2.4

8(1.5) o _9
T ()\) =924 % 10
ﬁ(ﬁ) — 2.4 %1072
0.3x1073 \ [

f=50+10"Hz
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Capacitance

10. A parallel plate capacitor of capacitance 200 pF is connected to a battery of 200 V. A dielectric slab of
dielectric constant 2 is now inserted into the space between plates of capacitor while the battery remain

connected. The change in the electrostatic energy in the capacitor will be J.

200 pF &TRAT T U FHIR ©ie | 200 diee I ST Y@ §U 2 WRIdEdd dlel URIAYT I Dl ©ie
& 9 3@ <d 2| aRF § ReR Iggd Soft &1 uRacd= SIeT BT |

Question ID : 86435121272
Ans. Official Answer NTA (4)

Sol.

Battery is connected in process so potential difference across capacitor remains same.
_ 1 2 _ 1py2
AU = 50V 5CV

= %5 (C; — C)) = T (KC - )

_ 012;2 (== v _ 200><10.-6(200)2 =y

2 2
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