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In AM modulation, a signal is modulated on a carrier wave such that maximum and minimum amplitudes

are found to be 6V and 2V respectively. The modulation index is:

M Higed ¥, U RTTel Bl Yo d18eh aRT UR 39 YR Algerd fhar T € 1o, JAf&dbad gd <A AT AT
6V vd 2V urd BT € | Aigel gAbid bl d1 BN

(1) 100%

(2) 80%

(3) 60%

(4) 50%

Question ID:1569431

Ans.

Sol.
2.

Official Answer NTA (4)

The electric current in a circular coil of 2 turns produces a magnetic induction B, at its centre. The coil
is unwound and is rewound into a circular coil of 5 turns and the same current produces a magnetic
B

) ) ) ) 2 .
induction B, at its centre. The ratio of E 1S:
1

<1 Tshl dTell Uoh JRTBR BSell H ORI & YdI8 W, S dvs W B HM B g1 IRV S~ Bl € | Bl Bl
Qe ST 2 Qd IERT U Ufd i dlell qaidR HSell & wd § g41-1 Il 8, Sl f FAF A @ aRT & forg,

B2

T GSell $ P R B, AT BT FEBIT IR0T SAT IRl €1 - BT A I
1

5
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Question ID:1569432

Ans.

Sol.

Official Answer NTA (2)
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3. A drop of liquid of density p is floating half immersed in a liquid of density ¢ and surface tension

7.5 x 10* Nem™. The radius of drop in cm will be: (g = 10 ms?)
p U@ & §d B U 48, fFdll o 8@ vd 7.5 x 10* Nem™!' g5 I19 1l &9 # el g1 g8 IR W@ 2| 47 @l
B &1 9 JEMieR (em) % 8 (g = 10 ms™)

15
(D) J(2p-0)
15
@ J(p-o)

3
& 2((p-0)

3
) 20,/(2p-0)

Question ID:1569433

Ans. Official Answer NTA (1)
Sol.

4. Two billiard balls of mass 0.05 kg each moving in opposite directions with 10 ms™! collide and rebound
with the same speed. If the time duration of contact is t = 0.005 s, then what is the force exerted on the
ball due to each other ?
fIegsH, 751 W BIEI QT B, APS! Bl T H ARG el S dTel T @l & | 0.05 kg se@e o1 a1 f[eusa wd
DI I Th—gN Bl IR o femeli § 10 ms™ &) ara 9 9ol W& 8, a1 Y9 # SH_dl & d aros §AE arel
A e A § | A T e B 9ag t=0.005 s &, TE1 QT §RT Th—gER W AT T del Pl A+ a1 e ?
(1) 100 N
(2)200 N
(3)300N
(4)400 N

Question ID:1569433

Ans. Official Answer NTA (2)
Sol.
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For a free body diagram shown in the figure, the four forces are applied in the ‘x’ and ‘y’ directions.
What additional force must be applied and at what angle with positive x-axis so that the net acceleration
of body is zero ?

fora # fewmy g0 ve Had five o #, aR 91 ‘X’ Ud ‘y’ el dl femett # ot %@ 2 | e A @1 sifoRed 9,
gATHD X-3HeT F fhae dIoT R RINT &A1 g, et five & aRoml @RoT &1 /19 T 81 SI?

NN

&N

(1) V2N, 45°
(2) V2N,135°
2

O

(4) 2N, 45°

N,30°

Question ID:1569435

Ans.
Sol.

6.

Official Answer NTA (1)

Capacitance of an isolated conducting sphere of radius R, becomes n times when it is enclosed by a

concentric conducting sphere of radius R, connected to earth. The ratio of their radii (EJ is:
1

f3r5a1 R, aTel U YTl dlereh Tl Bl €TRAT n T[T 81 Sl &, 57§94 R 2101 arel, gedt 9 9 gV U Aa@adh-<d

R
ITAD el B JHex IE@T STl & | IS Begradl &1 srgurd [fj g
1

n
W

2n
2n+1

)

n+l1

6
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2n+1

(4)

n

Question ID:1569436

Ans.

Sol.
7.

Official Answer NTA (1)

The ratio of wavelengths of proton and deuteron accelerated by potential V_ and Vis . /2 - Then, the

ratio of Vp toV, will be:

fosa Vv V, & @Ra, 91e vd Sggr & a¥resdt o $gurd 1;,/2 B @V, Td V, 1 g g
(1y1:1

) J2:1

(3)2:1

@) 4:1

Question ID:1569437

Ans.

Sol.
8.

Official Answer NTA (4)

For an object placed at a distance 2.4 m from a lens, a sharp focused image is observed on a screen
placed at a distance 12 cm form the lens. A glass plate of refractive index 1.5 and thickness 1 cm is
introduced between lens and screen such that the glass plate plane faces parallel to the screen. By what
distance should the object be shifted so that a sharp focused image is observed again on the screen?
TUh o & G 2.4 m @ g W IW U 9] & o, o & 98 12 cm @1 g R I U8 W, T divad dd
gfafew g gl 21 1 cm A gd 1.5 3iuadia aTell Udh did &1 Ul (W), o Td U & 4919 H 9 UdR bl
STl 2 b U<t &7 ddf U b FHETR © | R 9§ U W diad dig g gre B & Mg, g bl fhamr favernfud
BRAT IS?

(1)0.8 m

(2)3.2m

3)1.2m

(4)5.6m

Question ID:1569438

Ans.

Sol.

Official Answer NTA (2)
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Light wave traveling in air along x-direction is given by

E, =540 sin T X 10*(x — ct) Vm™. Then, the peak value of magnetic field of wave will be
(Givenc=3 x 103 ms™)

X-3&T & ST Tl B BT AT BT FHIBRT

E =540 sin 7t x 10*(x — ct) V™' & | o SgTgaad a1 & graord & o1 Rrax #17 grmm
(fear 2, ¢ =3 x 108 ms™)

(H)18x107T

(2)54x107T

(3)54x10°*T

(4)18x10*T

Question ID:1569439

Ans.

Sol.
10.

Official Answer NTA (1)

When you walk through a metal detector carrying a metal object in your pocket, it raises an alarm. This
phenomenon works on:

(1) Electromagnetic induction

(2) Resonance in ac circuits

(3) Mutual induction in ac circuits

(4) Interference of electromagnetic waves

TG MY U Ofd H DI T B 9 T@hR, Hed fSeaex (g Wi arell I3) A [oRd g, AT Ud ST dofdl 8—
IE T 1 # 9 fhe W e B

(1) dgagraara e

(2) AC uRuer % 3"

(3) AC uRuer ¥ gReuRe U=

(4) JegTgEDII AT BT ARTHROT

Question ID:1569440

Ans.

Sol.
11.

Official Answer NTA (2)

An electron with energy 0.1 keV moves at right angle to the earth’s magnetic field of 1 x 10 Wbm™.

The frequency of revolution of the electron will be (Take mass of electron = 9.0 x 107! kg)
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1 x 10* Wbm2 @& gl & graid &F & ofdq faem #, 0.1 keV Sl &1 o gelag= aerdl & | Soldgid &
IREGHATT BT JAGRT BRA: (AT Seiag = &7 g&d+ = 9.0 x 107! kg)
(1) 1.6 x 10° Hz
(2) 5.6 x 10° Hz
(3) 2.8 x 106 Hz
(4) 1.8 x 10° Hz
Question ID:1569441

Ans. Official Answer NTA (3)
Sol.

12. A current of 15 mA flows in the circuit as shown in figure. The value of potential difference between the
points A and B will be:
o % <y SR, U URuy H 15 mA &1 &R yarsd gl &l & | fd5 Avd B & d/ fawar<R &1 79 81

10kQ

SkC)
MWWy

§10kQ

15mA
——WW—<o OB
5kQ A

(1)50V
(2)75V
(3) 150V
(4)275V

Question ID:1569442

Ans. Official Answer NTA (4)
Sol.

13. The length of a seconds pendulum at a height h = 2R from earth surface will be:

(Given R = Radius of earth and acceleration due to gravity at the surface of earth, g = 1> ms?)

¢NTdeT ¥ h =2R &1 S8 W AP dlcid Pl oI Ts BN

(fear 2, R =gedl @ 3=, U9 eR1dal WR [cd @RUT &1 A g = 12 ms2)
(1)2/9 m
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(2) 4/9 m
(3)8/9 m
(4) 1/9 m

Question 1D:1569443

Ans. Official Answer NTA (4)
Sol.

14. Sound travels in a mixture of two moles of helium and n moles of hydrogen. If rms speed of gas
molecules in the mixture is /7 times the speed of sound, then the value of n will be:
BIferad & 2 9icT Ud BIgsioid @ n Al & A8 4 Usp e =ercl © | afe fsror 9 19 & 319psil &1 rms a1, &4t
B AT B fp TAT €| A n BT A BN (rms = a1 A G
(H1
(2)2
(3)3
44
Question ID:1569444

Ans. Official Answer NTA (2)
Sol.

15. Let n, is the efficiency of an engine at T, = 447°C and T, = 147° C while n, is the efficiency at

n
T, =947°C and T, =47°C. The ratio n_l will be:

2

afe T, =447°Cwd T, = 147° C W bt §59 &1 gerct m, 9idfd T, = 947° C vd T, = 47°C W S99 &I gercn
AT

nﬁa‘rn HT U BN
2

(1) 0.41
(2) 0.56
(3)0.73
(4) 0.70

Question ID:1569445

Ans. Official Answer NTA (2)
Sol.
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16.

5
An object is taken to a height above the surface of earth at a distance ZR from the centre of the earth.

Where radius of earth, R = 6400 km. The percentage decrease in the weight of the object will be:

5
T fIve B eRIAd & SR, Il & s 4 ZR B qH o ST 17| STt gedl B Frear R = 6400 km 2 | fivs

® WR H R ufoRra & B
(1) 36%
(2) 50%
(3) 64%
(4) 25%

Question ID:1569446

Ans.
Sol.

17.

Official Answer NTA (1)

Abag of sand of mass 9.8 kg is suspended by a rope. A bullet of 200 g travelling with speed 10 ms™ gets
embedded in it, then loss of kinetic energy will be:

9.8 kg MM & U& Nd ¥ WX el Bl b IR A Achr M1 & | 200 g w94 arell 10 ms™ &7 a1l & 9 &
T el 39H Sl 8, AT ISl Sl # g8 &fd s8R

(1)4917

(2)9.817

(3)14.71]

(4)19.61

Question ID:1569447

Ans.
Sol.

18.

Official Answer NTA (2)

A ball is projected from the ground with a speed 15 ms™ at an angle 0 with horizontal so that its range

and maximum height are equal, then ‘tan 6’ will be equal to:
& g A0S a1 ¥ 0 BI0T R 15 ms™ & 7 9 39 UBR J&AUT B Al 2 P /b gRT a DI T8 W TG 2Afe

ThdH SaTs &1 J9 G99 =, a ‘tan 0’ &7 719 8F:
n~
()4

1
@) 5
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(3)2
(44

Question ID:1569448

Ans.
Sol.

19.

Official Answer NTA (4)

The maximum error in the measurement of resistance, current and time for which current flows in an
electrical circuit are 1%, 2% and 3% respectively. The maximum percentage error in the detection of
the dissipated heat will be:

gfeRTY, RT Ud faegd uRuer # 97 ydTe & 999 & A9 H oS ufawra Ffedt waer 1%, 2% Td 3% & | sraearia
ST & A H g9 S1fdan ufaerd Ffe &1 A g

(12

(2)4

3)6

4)8

Question ID:1569449

Ans.
Sol.

20.

Official Answer NTA (4)

Hydrogen atom from excited state comes to the ground state by emitting a photon of waveelength A.

The value of principal quantum number ‘n’ of the excited state will be: (R : Rydberg constant)

A TR & Tdh BICH Bl I B, BTggIoT URATY] ITIfoTd Tavell | ol AT ¥ 7T 8 | SUford gl
DI g FaTeH G ‘n’ BT A B8R (R @ veai Reri®)

b PR
(1 1

) AR

2) AR -1
N
3) AR -1
A AR?
“) AR -1
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Question ID:1569450

Ans.

Sol.
21.

Official Answer NTA (2)

A particle is moving in a straight line such that its velocity is increasing at 5 ms™' per meter. The

acceleration of the particle is ms 2 at a point where its velocity is 20 ms.

Uh BT, fHdl IR N1 § 39 UBR T B IET 2 b ST 97 5 ms™! Ui Hex & <X | 9% 8T 8 | S B Bl
97 20 ms' BT € T 99 g W B BT @RI ms2 8N |

Question ID:1569451

Ans.

Sol.
22.

Official Answer NTA (100)

Three identical spheres each of mass m are placed at the corners of a right angled triangle with mutually
perpendicular sides equal to 3 m each. Taking point of intersection of mutually perpendicular sides as
origin, the magnitude of position vector of centre of mass of the system will be ./x m. The value of x
is .

T FHDIT ST FoRm, oMo # ofwrdd &1 Hotiell o1 o ls 3 m 2, 59 FHSI0T B[Sl & 1 IHl IR m SegqH
qrel A GhAH el 7§ | FFa ol $1 ufiees fiwg, Jafds W g | Fer & some o= o Rafa afesr
&1 URAT \[x m 8| ST&l X Bl A4 g |

Question ID:1569452

Ans.

Sol.
23.

Official Answer NTA (2)

Ablock of ice of mass 120 g at temperature 0°C is put in 300 g of water at 25° C. The xg of ice melts as
the temperature of the water reaches 0°C. The value of x is

[Use specific heat capacity of water = 4200 Jkg'K™!, Latent heat of ice = 3.5 x 10° Jkg']

120 g s vd 0°C d99 &1 Td 9% & ghel 300 g geqd gd 25° C arase & Ui # @1 Sfa 2 | ofd adb
g @1 e 0°C O Tgadr 2, O 9% & ghe BT Xg GHH fgerdr 8 | X BT A4 BT |
[art @1 faRtre SeArenRar = 4200 Jkg'K!, % @1 7@ & = 3.5 x 10° Jkg™']

Question ID:1569453

Ans.

Sol.

Official Answer NTA (90)
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24. is the ratio of energies of photons produced due to transition of an electron of hydrogen atom

X
+4
from its

(1) Third permitted energy level to the second level and

(i1) The highest permitted energy level to the second permitted level.

The value of x will be

BISSIoM TR & golde= & -4 &l Rl | gy wurRel § I BISHl B Holiall Bl AT ﬁ =l

(1) TR F9a ol TR A TN R |®), T4
(i) STaaq 9Wa Hoil TR F TN F9F TR W
ar X &1 A9 Bh I |

Question ID:1569454

Ans. Official Answer NTA (5)

Sol.

25. In a potentiometer arrangement, a cell of emf 1.20 V gives a balance point at 36 cm length of wire. This

cell is now replaced by another cell of emf 1.80 V. The difference in balancing length of potentiometer
wire in above conditions will be cm.

Ue fawaardr alRaer §, 1.20 V fgdars® ad (emf) aret 4 & fog Sga fdwg dR @1 36 cm &1 o418 W fHefdn
21 3@ 39 9d @l g 1.80 V emf a1 U SEIT A oW1 STel © | SWRiad Reyfodr #, favesmdt & dr @t
Fgford sl ¥ 3y IR & A cm |

Question ID:1569455
Ans. Official Answer NTA (18)

Sol.

26.  Two ideal diodes are connected in the network as shown is figure. The equivalent resistance between A
and B is Q.
T GRU ST (ede) #, &1 3rael Srrs FF 3 gy 3R o & | AR B & 919 gog uieRe Qerm|

Question ID:1569456
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Ans.

Sol.
217.

Official Answer NTA (25)

Two waves executing simple harmonic motions travelling in the same direction with same amplitude

and frequency are superimposed. The resultant amplitude is equal to the /3 times of amplitude of

individual motions. The phase difference between the two motions is (degree).

FHI STTITH Td A SMTGRT &1, FAM 3 H AR A1ad T HAT g8 QI Rl DI Yh—gaN TR AR b S
2 | IR ST, Tdel TR @ ST BT (/3 AT B | S AN B A, HA—ITR BT A (f&)
BT |

Question ID:1569457

Ans.

Sol.
28.

Official Answer NTA (60)

Two parallel plate capacitors of capacity C and 3C are connected in parallel combination and charged to
a potential difference 18 V. The battery is then disconnected and the space between the plates of the
capacitor of capacity C is completely filled with a material of dielectric constant 9. The final potential
difference across the combination of capacitors will be V.

C wd 3C grRarsii arel &1 GAMR UfedT GRS ured %9 § |Aaifod €, v 18 V & fawarar aa mafia fhg St
21 R 95 ger &1 9 &, wa C enRar arer WenlRa @ ufgwmil & 9=, 9 wdga Rerid arer uarel yofd: R far
I 7 | &l |eiREt & i sifm favarR V g

Question ID:1569458

Ans.

Sol.
29.

Official Answer NTA (6)

A convex lens of focal length 20 cm is placed in front of a convex mirror with principal axis coinciding

each other. The distance between the lens and mirror is 10 cm. A point object is placed on principal axis
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at a distance of 60 cm from the convex lens. The image formed by combination coincides the object
itself. The focal length of the convex mirror is cm.

g 20 cm &I Bibd 31 A U S o, U Il U & AT $9 ISR T © b IFl & &7 3feT Famh
21 o gd U & dig @1 @ 10 em B | ST o ¥ 60 cm B 4 R, -3 W TP 95 & AMHR DI a8
Gl ST 2 | HASH gRT 991 Ui <1 g8 9% & 99Nl © | 9o Ul &1 Bidd g cm
B |

Question ID:1569459
Ans. Official Answer NTA (10)

Sol.

30. Magnetic flux (in weber) in a closed circuit of resistance 20 Q varies with time
t(s) as ¢ = 8t> — 9t + 5. The magnitude of the induced current at t = 0.25 s will be mA.
20 Q 9ftR a1l U@ d8 uRuy &1 gRaid holad, F9F t(s) & 1f aRaa-=iid ©, Ud FHiaxo ¢ = 8t2 — 9t + 5
R el 81 99 t = 0.25 s W), URT a1 & gRHATT &1 A mA B[ |

Question ID:1569460
Ans. Official Answer NTA (250)
Sol.
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