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Fluid Mechanics
31.  Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R
Assertion A: When you squeeze one end of a tube to get toothpaste out from the other end, Pascal's principle
is observed.
Reason R: A change in the pressure applied to an enclosed incompressible fluid is transmitted undiminished to
every portion of the fluid and to the walls of its container.
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) Ais correct but R is not correct
(3) BothAand R are correct but R is NOT the correct explanation of A
(4) Aiis not correct but R is correct
A Q1 B T3 T B U Bl MBI A TAT gAY bl BRI R ¥ fAfgd fdar war 2
JNMAHAT A: 19 3N I & Yob X SR 2 I 59 GO Y ¥ YU 918 31T &, SHY UG & 14
BT 3iber BT |
BHRU R: U < IUIGT €9 R MRINUT <19 § b URacd €a & Ud 9RT Ud a1 @ 319+ <1arRi &f fa=r
®H 15 IRIAT B ST 2 |
SR BT @ ek H, A R T faee ¥ Q) i SwEd SR R
(1) AGR ST 981 € 8IR R, A &1 I81 IReT
(2) A¥8l & W= R 98! 78l 7 |
(3)ATRTHI W8l & W R, A & & IRAT 81 2 |
(4) A&l <18l 8 T R¥& 2 |
Question ID :3666943057
Option 1 ID :3666949545
Option 2 ID :3666949547
Option 3 ID :3666949546
Option 4 ID :3666949548
Ans.  Official Answer NTA (1)
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Sol.  (R)isthe statement of Pascal’s principle & which explains the assertion (S)

Heat Transfer

32.  Abody coolsin 7 minutes from 60°C to 40°C. The temperature of the surrounding is 10°C. The temperature
of the body after the next 7 minutes will be:
7 e % va 9%g 60°C ¥ 40°C T& 31 Bl ¢ | araraReT &1 argd 10°C 8 | o7Tel 7 e # a¥g &l ar9er 8nm:
(1) 34°C (2) 30°C (3)32° (4) 28°C

Question ID : 3666943058

Option 1 ID : 3666949552

Option 21D : 3666949550

Option 3 ID : 3666949551

Option 4 ID : 3666949549

Ans.  Official Answer NTA (4)

Sol.  Using average rate of Newton’s law of cooling

TI_TZ :K(Tl"'Tz —T)

t 2 :
60—-40 60+40
=K ~10 i
7 ( > J ......... (1)
40_T:K(40+T—10J ....... (i)
7 2
From (i) & (ii)
T=28°C
Circular Motion

33.  Achild of mass 5 kg is going round a merry-go-round that makes 1 rotation in 3.14 s. The radius of the merry-
go-round is 2m. The centrifugal force on the child will be

5 kg U S &1 U@ aedm o gl FHT Tiet Ieh (H—TT-I18US) BT Fadh Tl & Sl 3.14 s H o aaax G el
21 39 T T &) 1 2m 2 | 9 R oI dTell U5 da1 81T:
(1)40 N (2) 50N (3) 100 N (4) 80N

Question ID : 3666943054

Option 1 ID : 3666949533

Option 21D : 3666949534
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Option 3 ID : 3666949536

Option 4 ID : 3666949535
Ans.  Official Answer NTA (1)

2
Sol. F =mo’R= m(z?nj R

T=3.14=xn
2
F. = S(Z—RJ (2) =40N
T

Electrostatics

34.  Adipole comprises of two charged particles of identical magnitude q and opposite in nature. The mass 'm' of
the positive charged particle is half of the mass of the negative charged particle. The two charges are separated
by adistance '/'. If the dipole is placed in a uniform electric field' g '; in such a way that dipole axis makes a very

small angle with the electric field, ' . The angular frequency of the oscillations of the dipole when released is
given by:

T fgggd, UHaar q uRETeT dr faudid Ui & |1 JMdfRId ol | 911 g1 8 | gFTafRId 9T &1 g 'm!, o
U BT AT & | BT AT T gak 4 /' qx0 R Rerd 2 | IS fgya v fagd &3 ' | ' 4 39 YR 91 11 & fh
faga dgd &5 'E ' 9 UH G&T BIV G 2 | Qrer 31 wiofi mgfy grf:

A e A SE
M m/ @) 3ml/ ©) 3m/ ©® m/

Question ID : 3666943070
Option 11D : 3666949599
Option 2 ID : 3666949598
Option 31D : 3666949597
Option 4 ID : 3666949600
Ans.  Official Answer NTA (3)

2
_ m(2m) 2 2m/ N

SOI. = 2
Ln =pt m+2m 3
T-pEsin6 = la
_PE®

I
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. /@_ q/E _\/3qE _ [1.5qE
N 1 %mfz 2m/ m/{

Closest option is (3)\/4qE _ \/1 33qE
Wave Optics
35.  Givenbelow are two statements: one is labelled as Assertion A and the other is labelled as Reason R

Assertion A: The phase difference of two light waves change if they travel through different media having same
thickness, but different indices of refraction.
Reason R: The wavelengths of waves are different in different media.
In the light of the above statements, choose the most appropriate answer from the options given below
(1) Aiis not correct but R is correct
(2) Ais correct but R is not correct
(3) Both A and R are correct but R is NOT the correct explanation of A
(4) Both A and R are correct and R is the correct explanation of A
A B B & T 2 U Bl AffweT A T @R Bl HRUT R ¥ e far g
B A &1 YT TRAT BT HellaR aRafid 8Ia1 8 e I T AICTS U] AT Uacid & fafiwT ATHl
W IR © |
PR R: TR BT TR AT Al H SfAT—37eTT B |
SWIF Bl $ Hed 4, A & W e ¥ ¥ Faifde Sugad IR g
(1) AwEr 78l 8 kg R @81 &
(2)AwE) & g R¥9e! 781 &
(3)Ad Rl ¥&1 € g R, A ! |l =1 =18l &
(4)AdR e w8l 8 IR R, A% @€l e 8
Question ID : 3666943065
Option 1 ID : 3666949580
Option 21D : 3666949579
Option 3 1D : 3666949578
Option 4 ID : 3666949577
Ans.  Official Answer NTA (4)
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Sol.  Asmedium changes, optical path changes.

Also, Ap =rAx = 2775 x AX
Hence phase difference changes.
Capacitance
36.  Acapacitor of capacitance 150.0 uF is connected to an alternating source of emf given by E = 36sin(1207t)V .
The maximum value of current in the circuit is approximately equal to :
150.0 pF amRar oT e |emRa &l U Jamdd! i | sireT & fordat fagd a1 a1 E = 36sin(120mt)V 2 | aRaer

T GRT BT MBI AT T I¥TaR 2

1
() 242A 2) ﬁA (3)2A 4) 2A

Question ID : 3666943067
Option 1 ID : 3666949586
Option 2 ID : 3666949587
Option 3 ID : 3666949588
Option 4 1D : 3666949585
Ans.  Official Answer NTA (3)

E E
[,=—2=—2=E,0c
Sol. x, L
®C

=1, =36x120mx150x10™
=1,=2.03 =2A

Measurements & Errors

37. A2 meterlong scale with least count of 0.2 cm is used to measure the locations of objects on an optical bench.
While measuring the focal length of a convex lens, the object pin and the convex lens are placed at 80 cm mark
and 1m mark, respectively. The image of the object pin on the other side of lens coincides with image pin that
is kept at 180 cm mark. The % error in the estimation of focal length is:
T UHIRIT o9 TR gl a1 Reifer A # 0.2 cm SIeucHId & |1eT Uab 2 AIex o TR &l SUART 51 17 2 | Sfafds
T IS o Bl B X A0 H, a¥g U9 T It o e 80 cm T 1m & forgd o Rerd € | 9w o1 1 wfafaw
o & gEd 3R gfafdw s 9 ferar € arfs g9 180 cm g WR @1 SR | Bidd g4 &1 0T 7 % Ffe &
(1)0.51 (2)1.70 (3)0.85 (4) 1.02
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Question ID : 3666943051
Option 11D : 3666949521
Option 2 ID : 3666949524
Option 3 ID : 3666949522
Option 4 ID : 3666949523
Ans.  Official Answer NTA (2)

I 1 1
Sol.  —=—--

f v u

1 1 11
f 80 -20 16
f=16
error in
LNEEY

2 2
f u? v

%zi[%+ﬁ}<l6

df

?XIOO:i16x0.4[M

x100%
6400 x 400

—116x04x 28 Loy 1880041 704
64 4 4

Communication Systems

38.  For an amplitude modulated wave the minimum amplitude is 3V, while the modulation index is 60%. The

maximum amplitude of the modulated wave is:

T AT A TR & ol e 3™ 3V &, Safd drger Julie 60% 2 | Higferd T’ &1 AT M &

(H12v (2)10V
Question ID : 3666943061
Option 11D : 3666949563
Option 2 ID : 3666949562
Option 3 ID : 3666949561
Option 4 ID : 3666949564
Ans.  Official Answer NTA (1)

(3)5V 4)15V
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Sol.

u=%=0.6:Am=0.6AC

c

eq

—~~

A,) =A-A,=A —06A =04A,

A, =15 Volt

—~

A,)  =A+A, =06A +A =16A

A,.. 16A.

max

A 04A.

min

4

A =12

max

KTG & Thermodynamics

39.

The ratio of speed of sound in hydrogen gas to the speed of sound in oxygen gas at the same temperature is:
FHM AMYAM W ESgioM 19 3 eafs &1 arat U il 19 H &S @1 arel &1 U o
(H4a:1 )1:1 3)1:4 @1:2

Question ID : 3666943060
Option 11D : 3666949560
Option 2 ID : 3666949557
Option 3 ID : 3666949559
Option 4 1D : 3666949558

Ans.  Official Answer NTA (1)
yRT
C= —
Sol. B
1
Coc——
M
C
= \/g =4:1
C, V2
Correct option (1)
KTG & Thermodynamics
40. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R

Assertion A: Diffusion current in a p-n junction is greater than the drift current in magnitude if the junction is
forward biased.

Reason R: Diffusion current in a p-n junction is from the n-side to the p-side if the junction is forward biased.
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In the light of the above statements, choose the most appropriate answer from the options given below

(1) Both A and R are correct but R is NOT the correct explanation of A
(2) Ais correct but R is not correct
(3) Aisnot correct but R is correct
(4) Both A and R are correct and R is the correct explanation of A
A B B & T 8 Ud Bl e A Tl TR B HRUT R
BT A b p-n | H fIER0T IRT, JUaTE ORT | 1fH Bl & Al A anifalRies 9o &1 |
HRUT R: UF p-n AR # fIERUT IRT n-TR% ¥ p-aR% P IR el & I Ay el araw &
SWIF Bl & Hed 4, 1 & W fApedl ¥ & Haiftes Sugad IR AT
(1) AT REH |81 € 3R R, A @1 W8l aarar 781 &
(2)A%E g 3R R Terd &
(B)ATad g IR R¥E 8 |
(4) AT R |81 € 3R R, A @] Wl @I &
Question ID : 3666943062
Option 1 ID : 3666949566
Option 2 ID : 3666949567
Option 3 ID : 3666949568
Option 4 ID : 3666949565
Ans.  Official Answer NTA (2)

Sol.  Inforward biased condition, diffusion of majority charge carriers takes place from p-side to n-side which
constitute the diffusion current.

Semiconductors

41.  The temperature of an ideal gas is increased from 200 K to 800 K. If r.m.s. speed of gas at 200K is v . Then,
r.m.s. speed of the gas at 800K will be:
Us arest I @1 araEr 200 K ¥ 800 K @ sgar &1 afe 200K wR 3 &1 aif #1eg 4ot =iret v, & | 79 800K W
I o ot Ay g are gt

(D, (2)2v, (3) 4v, “) %

Question ID : 3666943059
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Option 11D : 3666949555

Option 21D : 3666949554

Option 3 ID :3666949556

Option 4 1D : 3666949553
Ans.  Official Answer NTA (2)

Sol. Cnns = A ’ SRT = Cnns = \/T
mO

C.. < 4 times =2 times
KTG & Thermodynamics

42. Choose the incorrect statement from the following:
(1) For a planet revolving around the sun in an elliptical orbit, the total energy of the planet remains constant.
(2) The speed of satellite in a given circular orbit remains constant.
(3) The linear speed of a planet revolving around the sun remains constant.
(4) When a body falls towards Earth, the displacement of Earth towards the body is negligible.
fereiferRae & et e i
(1) g & uRa: v SreigaradR Felr § uRHAT S 8T U8 & foIg, U8 &1 § Sl 13d &l 7 |
(2) T & TS FATHR BeT H IS B AT I T g
(3) g & uRa: uReHuT TR BT 8T U & &I a1l fad & 7 |
(4) 519 o fIve o) IR AR 2, gt &1 fve ot iR faRemus 7o grar 2 |
Question ID : 3666943055
Option 1 ID : 3666949539
Option 2 ID : 3666949538
Option 3 ID : 3666949540
Option 4 1D : 3666949537
Ans.  Official Answer NTA (3)
Sol.  Theory based
Kinematics
43. A particle starts with an initial velocity of 10.0 ms™' along x-direction and accelerates uniformly at the rate of

2.0 ms=. The time taken by the particle to reach the velocity of 60.0 ms™ is .
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T BT 10.0 ms™! & T URMS 97 | x-feem & srgfasr 7 uRmT ovar 8 92 2.0 ms 23 Uhad &) | @Rd gidr
21 3 31 60.0 ms™ TH uge F HUI gRT foran 1 T
(1) 30s (2) 255 (3)3s (4) 6s

Question ID : 3666943053

Option 11D : 3666949531

Option 2 1D : 3666949530

Option 3 ID : 3666949532

Option 4 1D : 3666949529

Ans.  Official Answer NTA (2)

Sol. v=u+tat
60=10+2t
t=25 sec.
Correct option (4)
Current Electricity
44.  Figure shows apart of an electric circuit. The potentials at points a, b and c are 30V, 12 V and 2V respectively.
The current through the 20 Q resistor will be,
TP et URYRT & Ueb 9T T fort H <2 TR 2 | fg a, bR e wR v saer 30V, 12 Va2V g 20 Q ukRe # a8+ arel

&IRT B
—AW——
. 20 Q
& —
10 Q
AW —>—,
30 Q
(1)0.4 A 2)1.0A (3)0.2A 4) 0.6 A

Question ID : 3666943069
Option 11D : 3666949595
Option 2 ID : 3666949596
Option 3 ID : 3666949593
Option 4 ID : 3666949594
Ans.  Official Answer NTA (1)

Sol.  Sum of current at junction point will be zero:
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12V
—"/W\I—P—b
a 20Q
——MWAN— x
30V 10Q
A —>—
30 Q 'V

x-30 x-12 x-2
+ + =

10 20 30
1 1) 30 12 2
SX| —t—+— |[=—+—+—
(10 20 30) 10 20 30

(6+3+2) 180+36+4
=X =

0

60 60
—x= 2—210 =20V
.~.Current through 20Q = x—12
_20-12 2o
20 5
Kinematics
45. As shown in the figure, a particle is moving with constant speed © m /s. Considering its motion from Ato B,

the magnitude of the average velocity is:
yefRid o 4, v S FRid a1 nm /s ¥ I FRa1 & | i AW B T@ @1 1 & fou s9e i a9 &7 aiRAmT

3
B
v v
) A
(1) 1.5V3m/s (2) tm/s (3) 23 m/s 4 Bm/s

Question ID : 3666943052
Option 11D : 3666949527
Option 2 ID : 3666949525
Option 3 ID : 3666949528
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Option 4 ID : 3666949526

Ans.  Official Answer NTA (1)

V=T
Sol. Y
2R sin 2n/3
VaVZEZDlsplzilcement :2Rsm6/2= 2 =2R£ v =3x/§V=1 543
t time (R@) 271 2 (275) 21
e R| 22 R| ==
v 3 3
v
Atomic Structure
1

46. A small particle of mass m moves in such a way that its potential energy U = 5 mo’r® where ¢ is constant and

ris the distance of the particle from origin. Assuming Bohr's quantization of momentum and circular orbit, the

radius of n orbit will be proportional to,

1
m SIH BT U BICT BUT 39 IRE W T BT & 6 ga! Reafast SHof U=§m®2r2 2 el o Fdis g aur 9d

975 | BT BT U 1 8 | HHT BT dIER FAUCSHIRYT Vg el gelebR AR 1 dl Bl 1 a1 771 3 ¥ e srgepArgur
B

1
(Hn? @) 3) Vn (4)n

Question ID : 3666943063
Option 11D : 3666949570
Option 2 ID : 3666949572
Option 3 ID : 3666949571
Option 4 ID : 3666949569
Ans.  Official Answer NTA (3)

Sol. mvr = E
27
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, nh
mor- =—
2n

roc~/n

Dual Nature of Radiation & Matter

47.  The work functions of Aluminium and Gold are 4.1 eV and 5.1 eV respectively. The ratio of the slope of the

stopping potential versus frequency plot for Gold to that of Aluminium is

THAIH Ud A &1 SRk HAe: 4.1 eV as.1 eV g | 9 an TegfAtem & fog MR fava e smafa & 9

EEURICIRCECINEE

() 1.5 (2)1.24 3)1 4)2

Question ID : 3666943064
Option 1 ID : 3666949575
Option 2 ID : 3666949573
Option 3 ID : 3666949574
Option 4 ID : 3666949576

Ans.  Official Answer NTA (3)
Sol. eV, =k,

(el

Slope is independent of nature of metal

Aluminium

slope(V, )GO]d =slope(V,)

Electromagnetic Waves

48.  The energy density associated with electric field g and magnetic field g of an electromagnetic wave in free

space is given by (€, —permittivity of free space, p, —permeability of free space)

ol JATDTY ¥ Uop fAqgargraata TR & fagyd &3 | =1 griaid &3 g 0 Fefd Sofl e faar T € (€, —gad

TeT DY faefereiierar, pw, Jad

BT DI FrIDIATerd)

& E’ B’ e, B2 B2

U =""U,=— =0 _Ho

(1) Ve==5— V=5 @) Up === Uy ==

E? B’ E’ B’
Uu.=—,U0U,=— U =—.,0, =22
(3) Ve 2e, B 2n, 4) Ye 2e, B )

Question ID : 3666943066
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Option 11D : 3666949584

Option 2 ID : 3666949582

Option 3 ID : 3666949583

Option 4 ID : 3666949581
Ans.  Official Answer NTA (1)

1 5 B*
U,=—€¢,E,U, =
Sol. E o 0 B 2“0
Current Electricity
49.  Astudentis provided with a variable voltage source V, a test resistor R, =10€2, two identical galvanometers

G, and G, and two additional resistors, R, =10MQ and R, =0.001€Q2. For conducting an experiment to
verify ohm's law, the most suitable circuit is:

U B Bl U GRadl diecst AId V & Wy v aeror ufoker R =10Q , 31 gess g G, a G, aer <1 s
gfeRir R, =10MQ @ R, =0.001Q 33 T €| ol & a9 & A0 T IR $- & o1y waifiie Suged urfder

g
(G
D,
VAVAVA
T
1 WW\
) R
Lz
/r 1
\Y%
©
VAVAVA
R, C
R, R,
2)
Lz
4’ 1
v
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®

RT VAVAVA
(3) R,
|z
/r 1
A%
(G)
VAVAVA
R, C
A A A A h —
R, R,
4)
|4
4’ 1
v

Question ID : 3666943068

Option 1 ID : 3666949591

Option 2 ID : 3666949589

Option 3 ID : 3666949592

Option 4 ID : 3666949590

Ans.  Official Answer NTA (3)

Sol.  Voltmeter require high resistance in series to galvanometer and connected parallel with test resistance
Ammeter require small resistance in parallel to galvanometer and connected series with test resistance

Gravitation

50.  The weight of a body on the surface of the earth is 100N. The gravitational force on it when taken at a height,
from the surface of Earth, equal to one-fourth the radius of the Earth is:
9] &1 g W US fuve &1 YR 100N 8 | 39 W T d1ell [Heddy vl dd, 7d Yol &1 3931 & U dierE & U
S B AR TP SHAg B aVaR U $alg W of o W, 8
(1)25N (2) 64N (3) 100N (4)50N

Question ID : 3666943056

Option 1 ID : 3666949541
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Option 2 ID : 3666949543

Option 3 ID : 3666949544

Option 4 ID : 3666949542
Ans.  Official Answer NTA (2)

g8
SOl (1 + Ej
R
, g 16 16 16
= _—=g'=—g= =—mg= =—x100=64N
8 ( 1{/4)2 8 25g me 25mg me 25><
I+ ——
R

Elasticity
51. A metal block of mass m is suspended from a rigid support through a metal wire of diameter 14 mm. The tensile

stress developed in the wire under equilibrium state is 7 x 10° Nm. The value of mass m is kg.

22
(Take,g=9.8 ms2and 7 = 7)

m SH BT U 91g BT el 14 mm AN & U 91d S AR §RI U TS AR J dcd] & | arrawer o Refd 4

AR # awar ufded 7 x 10° Nm 28 | &9 m &7 A kge

22
(fear 28,2=9.8 ms 2@ © =7)

Question ID :3666943073
Ans.  Official Answer NTA (11)

) F  4mg
. oO=—=
Sol.  Tensile stress, A 7D

nD%c
m=

4g

2 (14x107) x7x10°
=—X
7 4%9.8
=11kg
Magnetic Field & Force

T
52.  Aproton with akinetic energy of 2.0 eV moves into a region of uniform magnetic field of magnitude By x10°T,

The angle between the direction of magnetic field and velocity of proton is 60°. The pitch of the helical path taken
by the proton is cm. (Take, mass of proton = 1.6 x 10" kg and Charge on proton = 1.6 x 10"°C).
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2.0 eV it Suif & g Ui gX10'3TW$QWWéa$WﬁHﬁW%|W%H%

feem vd Wi & 9T @ &1 &1 BIor 60° 7 | WIS gRT a9 Ry W Afferer v @ fm . om 2 (forsfig, wiet
&1 g@EE = 1.6 x 10" kg vd 9= &1 amaer = 1.6 x 107°C).

Question ID : 3666943077

Ans.  Official Answer NTA (40)

s A
B==x10"
Sol. >

KE.= lmV2
2

2KE
SV= [T
m

<

60° .
> B

Pitch = v cos 60° x time period of one rotation

=vcos60°x Jan

eB

2%x2x1.6x107" 2nx1.6x1077
— Toxl0” x c0s60° x
O X

1.6><10‘19><g><10‘3

=2><104><%><4><10_5

=4x10"'m =40cm
Current Electricity

53.  Asshown inthe figure, the voltmeter reads 2 V across 5 Q resistor. The resistance of the voltmeteris Q.

welRfd e # , 5Q Ry & A dieeHiex BT 2V UIgdid ¥ | diecHiey 3T Uitk Q) & |

3V
I L
I 1
50 O
A¢VAVAV
20
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Question ID : 3666943078

Ans.  Official Answer NTA (20)

3 | |3V 0
| I
°F ©
Sol. A
MWN—> >
3 o 05 2 0l
Current in 2Q resistance is = % = % =0.5
Current in 5Q resistance is = % = % =04

So current in voltmeter = 0.5—-0.4
=0.1A
So for voltmeter V =iR
=2=0.1xR=R =20Q
Capacitance
54.  Asshowninthe figure, two parallel plate capacitors having equal plate area of 200 cm?are joined in such a way
that a # b . The equivalent capacitance of the combinationis x €, F. The value of x is
TefRfa fo 7 200 cm? &5%e @ Udh 9 UfeedT & q FHR ©fc |eTRE 89 U6R IS & & a = b | G
P g agRar xe, FeIx_ |

[ 2N J

o o

—>
o

Ic=1mm d=5 mm

® ¢
» o
—
lon

Question ID : 3666943079
Ans.  Official Answer NTA(5)

_ C1C2

Sol. = C +C,
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€A €A
_a % b _EOA_EO><200><10_4_5€F
- [1 1}_a+b_ 4x10° 7
€Al —+—

a b

Simple Harmonic Motion

55.  Asimple pendulum with length 100 cm and bob of mass 250 g is executing S.H.M. of amplitude 10 cm. The

X
maximum tension in the string is found to be 10 N. The value of x is

100 cm @1g g 250 g S & v & A1 Udh WRel dleid 10 cm STaTH &1 IRl 317ad i dxal & | SN # 3rfe

WW%NW@W%lXWW g

Question ID : 3666943080
Ans.  Official Answer NTA (99)

A 10 1
sinf, =—=—=—
Sol. "7 7100 10

From conservation of energy

%mv2 =mg/(1-cosb)

Maximum tension occurs at mean position.

2
~T—-mg= mz

=>T=mg+

=T =mg+2mg(1-cos6)

=mg[1+2(l—mn

/ 1
=mg |:3 -2, /1= ﬁ:|
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:ﬂxg‘g 3-2 I_L _»
1000 200 40

L. x=99

Work, Power & Energy
56.  Abody is dropped on ground from a height 'h,' and after hitting the gound, it rebounds to a height 'h,". If the

ratio of velocities of the body just before and after hitting ground is 4, then percentage loss in kinetic energy of

X
the body is 1 The value of x is

0% fug @1 'h' A F =l R FRRET S €, 3R oRefl W ebRe @ 918 ¥g 'h, SArg a6 Iverd & | e el 9§

W@%@WWW@WWW4%@WH&WW§W@%%%\*IXEFWIFT gl

Question ID : 3666943071

Ans.  Official Answer NTA (375)

Sol.  LetV, andV, are velocity just before and just after hitting the floor.
Vl

o4V, =4V,
2

|
KEbeforeZEm\/l
KE 1 Vz_lm-vf

—m —
after 2 2 2 1 6

AKE:%me (i—lJz_—lsmvf

16 32
%change = KE x100%
before
=T 100=2"0,
16 4
Rotation
57.  Aring and a solid sphere rotating about an axis passing through their centers have same radius of gyration. The

2
axis of rotation is perpendicular to plane of ring. The ratio of radius of ring to that of sphere is \/; . The value

of xis

T A HUIF T BT U Beell Ud U SI Tl 3 dhesl 9§ Jolve arell el & uRa: goid T R 32 © | Bt
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2
H%WQHWWEEWHQWWH%%I@TWWH%W@W%TW\/;glxaﬂﬂﬁ 2 |

Question ID : 3666943072
Ans.  Official Answer NTA (5)
Sol. MR} =MK’

EMRg =MK’
5

2
o R} =§R§

R, |2

R, \5

Electromagnetic Induction

58.  Two concentric circular coils with radii 1 cm and 1000 cm, and number of turns 10 and 200 respectively are
placed coaxially with centers coinciding. The mutual inductance of thisarrangement willbe < 10®H.
(Take, n* =10)
1 cm @21 1000 cm F3roamail d2m w1 @1 w1 B 10 921 200 & &1 Fh-a1y bR HUsiordl Bl $9d deal d
TR FE—31efd T@T T § | 59 AdRRAT BT A=A UR0T x 10 H&rm |
(@, n° =10 TH)

Question ID : 3666943074

Ans.  Official Answer NTA (4)

Sol.  ¢=MI

M= 1N N,7R;  4mx107 x10x200x 7 (0.1)°
2R, 2x10

=4x10*x10* =4x10°*H
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Atomic Structure

59 Experimentally it is found that 12.8 eV energy is required to separate a hydrgen atom into a proton and an

9
electron. So the orbital radius of the electron in a hydrogen atom is —x10~"*m . The value of the x is :
X

1
(IeV=1.6x10"J, , ~—~ 9x10’Nm’ /C* a5 electronic charge = 1.6 x 10°C)

0

U w9 W I8 U I ® S U BTSQIo URAT] &I o WIS Yo Feldgie # el o & oy 12.8 eV S

ﬁm@m@ﬁ%|@ﬁg@mmﬁs@aﬁﬂaﬁwﬁuﬁnglowm% | X &7 99 &

1
(1eV=16x 10", 3——=9x10Nm*/ C* w4 gragra 1 aemr = 1.6 % 101°C)

=)

Question ID : 3666943076
Ans.  Official Answer NTA (16)

2 2

o k k
Sol.  Binding energy of system = 2iJ0ule and2i =12.8ev
r r

910 x(1.6x107°)’
2r

=12.8x1.6x107"

r_9><1O9 x1.6x107"
12.8x2

9x107"°
=>r=
16

Wave Optics
60. A beam oflight consisting of two wavelengths 7000A and 5500 A is used to obtain interference pattern in

Young's double slit experiment. The distance between the slits is 2.5 mm and the distance between the plane of
slits and the screen is 150 cm. The least distance from the central fringe, where the bright fringes due to both the
wavelengths coincide, isn x 10°m. The valueofnis
T R wanT # et Yest e ave @ o 7000A vd 5500 A 9 <1 a¥irRent o1 v yarer O foram T 2 |
iRl & 9 & 0 2.5 mm T 3IRal & 9o 9 7 9 a1 g 150 cm B | S ot & 98 <A 0, SEf |t
TR & BRY A T a9l 8, nx 10°me I nd a9 7|

Question ID : 3666943075

Ans.  Official Answer NTA (462)
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Sol. d=2.5mm,D=150cm

Fringe width3 = %D

Letn™ bright fringe of A, match with m™ bright fringe of 2,

= nf, =mp,

:>n7»1=m7u2:>£=7L

2
m A

n_ll

m 14

5500
7000

Distance where bright fringe will match

= nBl

~ 11x7000A x150cm

0.25¢cm
=462x107
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