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Units & Dimensions
1. The dimension of mutual inductance is:

URWRE IRdped BT faam 2
(1)[ML2 -ZA-l] (2)[ML2 ‘3A‘1] (3)[ML2 -2A-2] (4)[ML2 -3A-2]

Question ID: 1831
Ans. Official Answer NTA (3)

di
Sol. |8|=Ma
| | [voltage][T] [MLZ TA J[T]
[current] [A]
[MLZT’ZA’ZJ

Newton's Laws of Motion
2. In the arrangement shown in figure a,,a ,a, and a, are the accelerations of masses m , m,, m, and m, respectively.

Which of the following relation is true for this arrangement ?

s & el =raven ¥, g™ m,, m, m, ¥4 m,® RO P A HAT a,,a,,a, W a, € | $0 FReAT & U
o § 9 B a1 ey 9§ 2

m,
m,
my
my
(1) 4a,+2a,+a,+a,=0 (2) a,+4a,+3a,+a,=0
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(3)a,+4a,+3a,+2a,=0
Question ID: 1832
Ans.  Official Answer NTA (1)

(4) 2a,+2a,+3a,+a,=0

Sol.
_8313,
a2 2
a, +(a2 . % ;a“j
=0
2

=4a, +2a,+a; +a, =0
Work, Power & Energy
3. Arrange the four graphs in descending order of total work done; where W ,W_,W_ and W, are the work done

corresponding to figure a, b, c and d respectively.
o=t a,b, c vd d ¥ fbT 7¢ ®raf & bl BT yeRid fdar war g, 59 {6y 0 Bt & a1 maew W, W, W,
Td W, 2| Y 0 fat o1 & A1 & Hed HH § ARI dshi (YTH) Bl AR I |
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FT1 Fl
I

I/ 1 K I l
Figure-a X % > Figure-b /'(0 X, X,
_FA X

B F
T /TN N
] : s  Figure-d ! o

Figure-c e N X Xy >
_F ? —F 4 T)

(1) W, >W,>W,>W, 2) W, >W,>W,>W,

3) W,>W,>W,>W, 4) W,>W,>W >W,

Question ID: 1833
Ans. Official Answer NTA (1)
Sol.  As we know that area under the F — X curve represents work done.

Also area below x-axis is considered negative.

hence w; >w, >w, >w,

Rotation

4. A solid spherical ball is rolling on a frictionless horizontal plane surface about its axis of symmetry. The ratio of
rotational kinetic energy of the ball to its total kinetic energy is -
TP 3 AR TG, 39 31eT & WA & uRa: v gy R & Fad R goiF o= & &1 5 3

U RIS Holl Ud @] Gl ol SHoll bl 3T o-

(D 2 ) 2 3) s 4 =
5 7 5 10
Question ID: 1834
Ans.  Official Answer NTA (2)
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K “lo ~—xZMR? o?
rotation __ 2 _ 2 5
Sol. Kt l[wz +lMV2 lx%MRZ o3 +1MR2 o2
2 2 2 5 2
[QV =Ro]
1
__5 _5_2
1.1 77
5 2 10
Gravitation
5. Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason R.

Assertion A: If we move from poles to equator, the direction of acceleration due to gravity of earth always
points towards the center of earth without any variation in its magnitude.

Renson R: At equator. the direction of acceleration due to the gravity is towards the center of earth.

In the light of above statements, choose the correct answer from the options given

A <1 wer R U € | 3 T BT e A gRT efUa far ar €, vd R 1 BROT R gRT efud far
AT 2|

AffBIT A: Al 89 ga | qHed X1 (fAgaw ) &1 TR% S &, A1 gedl & T @xoT dl fem, aikemor
# qRada e, gl @ e ) o) A B |

HRU R: A W WR, [ @R B Q20 gedl & Bt Bl 3R Bl @ |

ST HAA $ AFAR, =19 AU Y fAdwedi § & |8 IR g |

(1) Both A and R are true and R in the correct explanation of A.

ATd R SHl | €, @1 R, A D] 8l AT & |

(2) Both A and R are true but R is NOT the correct explanation of A.

Atwd R3M 9 8, fhg R, A& 9&1 &R 2

(3)Aistrue but R is false

A\ B, T R3IAA & |
(4) AisfalsebutR is ture

A3 B, fhg R¥ 7|

Question ID: 1835

Ans.

Official Answer NTA (4)
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Sol.  Aswe know that shape of earth is not exactly as solid sphere.

R, >R
E P
hence magnitude of acceleration due to gravity decrease when we move from pole ot equator.

Fluid Mechanics

6. If p is the density and ry is coefficient of viscosity of fluid which flows with a speed v in the pipe of diameter
d, the correct formula for Reynolds number R, is:

d @t dTet UTSY H, v ATl W 98 Y& &d DT B p Ud T U 4 © | TN XATes 6T R T e Y EHI:

nd pv pvd n
() Re=— 2 R,=— G)R.="— (4 R,=—
pv nd n ) pvd
Question ID: 1836
Ans.  Official Answer NTA (3)
Sol.  Reynold's number tells us about the nature of flow
R, -Pvd
n
KTG & Thermodynamics
7. A flask contains argon and oxygen in the ratio of 3:2 in mass and the mixture is kept at 27°C. The ratio of their

average kinetic energy per molecule respectively will be :

B gl H iR Ua SffariloT I <1 718 &, foa Sl &1 1gurd 3:2 8 | 8101 1 27°C quHTe WR <l

TAT B | D] HHAT: URT 1] Sfd TSt Hoafett wr U BN

(1)3:2 (2)9:4 (3)2:3 @)1:1
Question ID: 1837
Ans.  Official Answer NTA (4)

o o 3 .
Sol.  Average kinetic energy per molecules is given by 5 ks T sowe can say that it only depends on T.

here T is same for both henceratiois 1 : 1
Capacitance

8. The charge on capacitor of capacitance 15y F in the figure given below is:

fors # <2 gY 15 F dTel RS UR 379l bl HIF I I
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)| \ | )|
/1 |
W
N
13V
(1) 60p ¢ (2) 13pc (3) 260u ¢ (4) 585uc

Question ID: 1838
Ans. Official Answer NTA (1)

1 _ 1,1, 1_6+4+3 13
Sol. 'c. 710 15 20 60 60

eq

~C - 60uF
“ 13
Charge on each capacitor will be same and will be equal to charge on equivalent capacitor
60
Q= Ceq V= (ﬁj(w) =60uC=Q; =Q, =Q;
Capacitance
0. A parallel plate capacitor with plate area A and plate separation d=2m in has a capacitance of 4, F. The new

capacitance of the system if half of the space between them is filled with a dielectric material of dielectric
constant K=3 (as shown in figure) will be :

T AR gfed! FeTRy 8, Rrde! ufedi &1 &3%wd AT Ud ufedi & 49 &1 g3 d=2 m 2 | 39 |uIRA
B ERAT 4y, F &1 A ufedl @ dra & 3 v @1, K=3 wRrdegdie darel f&:il widela uamef & «® e
ST € (o ¥ ey S1gR), o Mg &1 5 eTiRar &1 7 8N

(K = 3/

(1) 2u F (2) 32uF (3) 6uF (4) 8u F
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Question ID: 1839
Ans.  Official Answer NTA (3)

Ag, Ag,

C=—F=—=4uF i
Sol. d = 5 V1 S (1)
After plugging the dielectiric
Asol _C
M)
K
= A‘gol —C=3Aac=C
141 4 (i)
3
eq(i) N Ag, 4 | 4pF
eq(ii) 2 3Ag, C
= C=6puF
Electrostatics
10. Sixty four conducting drops each of radius 0.02 m and each carrying a charge of 5, C are combined to form

a bigger drop. The ratio of surface density of bigger drop to the smaller drop will be :
0.02 m f3roar dreft d 5, C & MG A AR, 64 THHHM &l DI Wby U I<1 §& g1 el 2 | af
TS 4T U4 BICI & & 7AW YS &-Icdl Pl AU BN
(1)1:4 2)4:1 3)1:8 48:1
Question ID: 1840
Ans. Official Answer NTA (2)

Sol.  Assuming radius of small drops is r and that of bigger drop is R

%nR3 =64[%nr3j:>R=4r=0.08m

- ouC o - 64 x 5uC
small 47_“_2 » “big 47'ER2
. 2
Sbig__ 64><5|;C>< 4mr —41
O gmall 4nR 5uC
Current Electricity
I1. The equivalent resistance between points A and B in the given network is :
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A fay g aRuer Sat (ead) |, fig Avd fag B & 4/ aRoml ufoRr &1 419 ©:

5Q
5Q
50
50 50
A
100 B

(1) 65Q (2) 20Q2 (3) 5Q 4) 2Q2
Question ID: 1841
Ans.  Official Answer NTA (3)

50 5Q
50
50 50
N 10Q2 100
U —\

Sol. m

50 5Q 50

A 10Q2 B
A A
100 5 100 B

Req= 50
Magnetism & Matter
12. A bar magnet having a magnetic moment of 2 (x10°JT,is placed along the direction of uniform magnetic

field of magnitude B = 14x107° T - The work done in rotating the magnet slowly through 60° from the direction
of field is:

TF 08 G OTED FEBI MO BT AT 2, 0x10°JT &, 5 B=14x10° T TRATT ATl THEAT i
&3 ¥, &3 B a2 & AW X1 € | gD & B Q=T A 60° Th, TUS Frh DI A H B 1T B BT
1
(1)147 (2)8.47 (3)47 4)1.47

Question ID: 1842

Ans.  Official Answer NTA (1)

Sol. B-14x10°T 9 =0,0,=60°
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M=2x102JT!

Work done = —

[ MB(cos, —cos, ) |

= —[zx 10°x14x107° (1 —%ﬂ

=147

Electromagnetic Induction

13. Two coils of selfinductance L, and L, are connected in series combination having mutual inductance of the

coils as M. The equivalent self inductance of the combination will be :

L, Ud L, W@-IRa<q dreil a1 psferdl, feT ReaRe IRea M 2, 5ol 39 4 SS1 8% € | a1 6o & el

ARG BT HH

BT

!/F ,{ }1

I 1 1

T+ Y @L+L+M () L +L+2M (4) L +1,-2M
1 2

Question ID: 1843

Ans. Official Answer NTA (4)
Sol. L =L +L -2M

as the direction of current is opposite to each ather.

Electromagnetic Induction

14. A metallic conductor of length 1 m rotates in a vertical plane parallel to east-west dircction about one of its end

with angular velocity 5 rad s™'. If the horizontal component of earth's magnetic field is () 2x10*T , then emf

induced between the two ends of the conductor is :

BIS | m g BT GTicads aTeld, A4 Yb RX F Srad s & BIolig 971 ¥ Yd-uflRed faem & =R
JearelR It H g @ 2 | IR gl & g & &7 AR ged (00104 T 8, 1 IS B qE RRE B 9

URd dedared o (emf) & 914 2

(1) 50V
Question ID: 1844

(2) s0uv (3) 5Smv (4) 50mV

Ans.  Official Answer NTA (2)

Sol. emf

_Bol?  (0.2)x107* x5x1?

2
=50V

2
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Electromagnetic Waves

15.

Which is the correct ascending order of wavelegths?

TR BT BIFNAT IgdT ¥ Al 772
(1) }\' visible< }\' X-ray < }\‘ gamma-—ray < }\‘ microwave (2) }\' gammafray< }\' X-ray < }\' visible < }\' microwave
(3) }\‘Xfray< }\‘gammafray < }\‘visible < }\‘microwave (4) }\‘ microwave< }\Visible < }\‘gammafray < }\Xfray

Question ID: 1845

Ans.  Official Answer NTA (2)

Sol. A sy <A xray < visible < microvave

Wave Optics

16. For a specific wavelength 670 nm of light coming from a galaxy moving with velocity v, the observed

wavelength in 670.7 nm. The value of v is:
VAT I 7Y PR VST SMHRIEAT W 37 I8 670 nm AR axaeed arel Udhrer &1 aviTesd 670.7 nm UTAT SITar

21 Vel 99 B

Question ID: 1846

Ans.

Sol.

(1) 3x10°ms™ (2) 3x10"°ms™ (3) 3.13x10°ms™ (4) 4.48x10°ms™
Official Answer NTA (3)
T
CcC-V
C(r'-n 3x108(670.7 -670)x107°
= V — ( 0) & % ( - ) x m / S
\; 670.7x10"

=V=313x10°m/s

Dual Nature of Radiation & Matter

17.

A metal surface is illuminated by a radiation of wavelength 4500A.. The ejected photo-electron enters a constant
magnetic field of 2mT making an angle of 90° with the magnetic field, If it starts revolving in a circular path of
radius 2 mm, the work function of the metal is approximately:

4500A T drel fafdxor & $IS arfcad g Ul B SIar 8 | Scaford wiei—setdgid, 2mT A1 arel ReR
DI & ¥, FHDHIY &3 H 90° BT PIv T U T2 B &, Ud 2 mm T drel JehR YT IR gHT T

2| 9T & BB BT Fihe A9 B
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(1) 1.36eV
Question ID: 1847

(2) 1.69 eV (3)2.78 eV (4)2.23 eV

Ans.  Official Answer NTA (1)
Sol.  Radius in magnetic field

R= mV V= RgB
gB m
(2x107°)(1.6x1077)(2x107)
=>V= =7 =7.03x10°m/s
9.1x10
k. . k _ 1 2 _ 1 _31 5 2
inetic energy k =2 mV” =2 x9.1x10 x (7.03x10°)"d
-9
k=220 _1.406ev
1.6x10
hC 12400
inci E=—=—""—"-¢V=2.755eV
energy of incident photon "~ 4500 e e
Asweknow E=¢+k
db=E-k
=(2.755-1.406)eV
= 1.36eV
Nuclear Physics
18.  Aradioactive nucleus can decay by two different processes. Half-life for the first process is 3.0 hours while it

1s 4.5 hours for the second process. The effective half- life of the nucleus will be:
U FSARTHY ATNS QT STeT—3AT UshAl | fdafed 81 Hapdl © | Y UhH & oy gy &1 919 3.0 8¢ B,
Safe gR UHH B oIy g8 4.5 °C €| S MWD B gurd! Aghy srf:

(1)3.75 hours

Question ID: 1848

(2) 0.56 hours (3) 0.26 hours (4) 1.80 hours

Ans. Official Answer NTA (4)

In2 In2
A, =< A, =D&
Sol. 1 t, 2 t
dN
E:_(}\'lNdl—xZN)
dN
E:_(Kl_i_?\‘Z)N
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:,dN__[M+M]N

dt Lyt
= el =Dy N
dt
In2
hence Mot =7
eq
In2 In2 In2
= — 4 —
teq t1 t2
i:l_{_l: eq: tltz
teq 1 b t, +t,
4,
B U (GO
“ 3+45
Semiconductors
19. The positive feedback is required by an amplifier to act an oscillator. The feedback here means :
TEh Ygfd BT Qfeld & ©U H BRI B & olU gHTHS BISdd &1 AMTeIHAT B & | ABT Bledd BT AT
g fo:

(1) External input is necessary to sustain ac signal in output.
i (a8eye) # ac (Fmacdt) el Ut @ Y87 & foy arad gqe (fFraer Rieeter) @1 smawadhdr 8 & |
(2) A portion of'the output power is returned back to the input.
3M3TYe RITTel &7 HB T, YT ¥ a0 11T ¢ |
(3) Feedback can be achieved by LR network.
LR uRuel & gRT Wlsdd U fHaT ST AHT & |
(4) The base-collector junction must be forward biased.
IMUIR—FIUTED S P JRIRIT PRAT ATTLID © |
Question ID: 1849

Ans. Official Answer NTA (2)
Sol. A portion of the output power is required to returned back to the input.

Communication Systems
20. A sinusoidal wave y(t)=40sin(10x10°nt) is amplitude modulated by another sinusoidal wave

x(t)=20sin(10007t) . The amplitude of minimum frequency component of modulated signal is :

T SATEDHIT T y(t) = 40sin(10x10° 7tt) DI T STEBI T x(t) = 205in(10007t) I A Al erd
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foar <irar 2 | wigford Riaa & <gAad Mgl g & ™ &I A1 o
(1)0.5 (2)0.25 (3) 20 4) 10

Question ID: 1850

Ans.

Sol.

Official Answer NTA (4)
carrier wave amplitude A = 40

Signal wave amplitude A = 20

amplitude of minimum frequency component is KA

e |

Kinematics (Motion in a Striaght Line)

21.

Aball is projected vertically upward with an initial velocity of 50 ms™ at t = 0s. At t =2s, another ball is

projected vertically upward with same velocity. Att=___s, second ball will meet the first ball (g=10 ms?).

9T t=0s W, fHAT e BT 50 ms™! & URMRIB 97§ HedfeR HUR BI 3R J&fd far Srar 2| t=2s W dls
T T FHAM 9 ¥ HeAER FUWR Bl AR VeI Bl SRl & | F99 t= s W, T 35 Ugell g I fHer T |
(g=10ms™2).

Question ID: 1851

Ans.

Sol.

Official Answer NTA (6)
When they meet then their displacements from ground will be equal.
Sl - SZ
1 1 2
ut+§at = u(t—2)+§a(t—2)
— 50t + %(—10)# ~50(t-2)+ %(—10)(t %

t=6sec

COM, Momentum & Collision

22.

A batsman hits back a ball of mass 0.4 kg straight in the direction of the bowler without changing its initial speed

of 15 ms™'. The impulse imparted to the ball is Ns.

0.4 kg STHM @1 Td IS B, T deeldle], WY IgdTSl & Q2T H 39 UHR a9 ARGl © &, 5 & IRM™6
el uRafctd It 8, RTadr 79 15 ms™' @ | (AT 3 &) 10, I)at Y& T1fd ®) @ g 0= IR 3maT

BT AT Ns |
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Question ID: 1852
Ans.  Official Answer NTA (12)

Sol. <y __15m/s Impulseimparated j - p; _ P,
Syosioms = =mV; —mV,
m(V; -V,)=0.4(15—(-15)) =12NS

Newton's Laws of Motion

23.  Asystemto 10 balls each of mass 2 kg are connected via massless and unstretchable string. The system is
allowed to slip over the edge of a smooth table as shown in figure. Tension on the string between the 7" and 8™
ballis N when 6" ball just leaves the table.
2 kg S atell 10 373, Us SA If2d Ud U] W1 ¥ 59 UHR IS 88 & (& MR {6 791 & fBan
S SR W A & forg o= &, o o e # fe@mar 731 8| S €1 831 Tig 39 &l Bisdl &, i drddl
Td 3134l e & dra R H IAE N & |
10th ball
I |

1" ball

Question ID: 1853
Ans. Official Answer NTA (36)

Sol.
. 6mg 9
acceleration a=——=6m/s
10m
0000 = 00O0>T
8th 7lh

T=(Bm)a

T=3(2)(6) = 36N
Calorimetry

24. A geyser heats water flowing at a rate of 2.0 kg per minute from 30°C to 70°C. If geyser operates on a gas

burner, the rate of combustion of fuel will be gmin
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[Heat of combustion =8 x10° Jg!, Specific heat of water =4.2 Jg'°C]
2.0 kg/fiFe @1 &R | 98 & UMl BT U@ MoR 30°C & 70°C 6 SHAd &R <ar 2| fe foR 1o 9 TR
R fharf~ad 8, dr 389 & T84 &l e% g min ' 8RM |
[@87 & ST =8 x10° Jg!, urY @ e s =4.2 Jg'°C']
Question ID: 1854
Ans.  Official Answer NTA (42)

Sol.  Assuming that rate of combustion of fuel is x g/min

flowing mass of water =2000g/min
x(8x10%) = msAT
= x(8x10°) = (2000)(4.2) = (70 - 30)
= x =42g/ min
KTG & Thermodynamics
25. A heat engine operates with the cold reservoir at temperature 324 K.
The minimum temperature of the hot reservoir, if the heat engine takes 300 J heat from the hot reservoir and
delivers 180 J heat to the cold reservoir per cycle.is K,

T ST 39, 324 K I0HH & 38 ST SR & A1 BRING & | Ife b Ih § HEAT 39, TH YR Hd A

300 J SHAT TR, BS ST HSR BT 180 J ST USTH HRAT &, Al TH HSR T BT FATH ATIH K
BT |

Question ID: 1855

Ans.  Official Answer NTA (540)
Sol. T =324K

cold
Q=300J
Q,, =180J

Tcold Qsint 324 180
= - =
Thot Q Thot 300

T, .. = 540K
Sound Waves
26.  Asetof20 tuning forks is arranged in a series of increasing frequencies. If each fork gives 4 beats with respect

to the preceding fork and the frequency of the last fork twice the frequency of the first, then the frequency of
last forkis  Hz.

20 WRAT BT IS AGRIAT S g HH F AIpA H SieT A1 8 | I YD WRA U Ugel drel @RS &
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AeT # 4 T qaT 8, d HfoH WRE @1 aMgfiy, usel WRF @1 3MgRy & R ¢ | 1 Sifcs @RS &1 i
Hz 8RiT|

Question ID: 1856
Ans.  Official Answer NTA (152)

Sol.  Frequency of first for is x then next for frequencyisx +y

X, x+4, x+8......... X+76
T ) )
1st 2nd 3rd 20th
given (x+76) =2(x)
x =76
hence frequency of last tuning foris x + 76 =152
Magnetic Field & Force
217. Two 10 cm long, straight wires, each carrying a current of 5A are kept parallel to each other. If each wire
experienced a force of 10N, then separation between the wires is cm.

10 cm & T R XEI IRI 3 URA% 3 SA A B ORT Yaifad 81 W81 © | 39 a1 ORI $I U TR D FHMRR
9 ISR @ O &, & 8@ R 10°N A1 &7 96 IRIUT 8rar 2 | SFl IRl & 919 &1 0
cm BT |

Question ID: 1857
Ans.  Official Answer NTA (5)

W, \2L1
Sol. F:(_OJ%K

4t ) r

=107’ =(10_7)x—z(sg(s)(10x10_2)

=1r=5x10%m=5cm
Geometrical Optics
28. A small bulb is placed at the bottom of tank containing water to a depth of /7m . The refractive index of water

is 4/3. The area of the surface of water through which light from the bulb can emerge out is xt cm?. The value

of xis

TF BITT 99 [l SdHl & dal W @1 7, H 7 m & TeX8 I 9= 9RT 2| Ui Bl 31aacHid 4/3 7 |
I BT Fd8 BT &b X7t cm?, T 9ed I 3119 dTelT Y12l fA97d 8T Wbl & | dF X BT 719
=
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Question ID: 1858
Ans.  Official Answer NTA (9)

Sol. ‘0

9 is critical angle using snell's law

psin® =1xsin 90°

sinG:E:tanG:
4

J7
r
h
0
3 r
—=—=r=3
J7 h

Area= ry% — 9pem?

Measurements & Errors

29.  Atravelling microscope is used to determine the refractive index of a glass slab. If 40 divisions are there in 1 cm
on main scale and 50 Vernier scale divisions are equal to 49 main scale divisions, then least count of the
travelling microscope is x 10°m.
TP e GeAaell &1 TANT {6l B @ U] &7 uadia ed &1 & forg fohar Srar & | afe 959 9 v
1 cm ¥ 40 favror= €, vd affiRR 9 & 50 e ge 99 @ 49 faToi & aR1eR & df 9t gedaelt &

T B x10°m?e |
Question ID: 1859
Ans.  Official Answer NTA(5)
Sol. 50 VSD =49 MSD

1VSD =49/50 MSD

least count = IMSD -1 VSD

_ 1 MSD
50

-+1 MSD =icm
40

then least count
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1
50 x40

=5x10°m

cm

Dual Nature of Radiation & Matter

30. The stopping potential for photoelectrons emitted from a surface illuminated by light of wavelength 6630 A is

0.42 V. If the threshold frequency is x X 10'¥/s where x is (nearest integer).

(Given, speed light=3 x 108 m/s, Planck’s constant = 6.63 x 10734 Js)

6630 A TR dTel BT B gIRT TSI R WR, il det & SR BleisadeiHl &l fdhad Tfrst Soff
&1 A9 0.42 V7 | AT <8l 3MgRy x x 10%/s 8, AT x & 914 (Fredd gorie) & |
(feam 2, umrer &1 a1l = 3 x 108 m/s, i fadid = 6.63 x 103 Js)

Question ID: 1860

Ans.  Official Answer NTA (35)

hc

Sol. .-'d):__KEmax

A

also KE_ =€V ,=0.42¢eV

==

(6.63x1o-34)(3x 108)

6630x1071°

- (0.42>< 1.6x 10-19)

= $=2.33x10"J

~2.33x107"
6.63x10°3

=35.14x10" /s _35x108 /s
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