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Units & Dimensions

1. The frequency (v) of an oscillating liquid drop may depend upon radius (r) of the drop, density (p) of liquid and
the surface tension (s) of the liquid as : v =rp®s°. The values of a, b and ¢ respectively are
I ARl €3 U &9 B 1 B el (v) 9 UBR 8 @) B (1), 99 & 89 (p) TUT &9 79 (s) TR R delt

2 v=rp"° |a, bdTcd A9 FHE B
(E _1 lj (E 1 _lj (_i 1 lj
212722 {2272 @ {7227
Question ID: 7155051531

Ans.  Official Answer NTA (1)

Sol.  [v]=[T"]
MLT™
[r]=L [s] _[ L :|
M 3
[p]= [ﬂ =[ML” ]
=v=r"p’s°

- T—l _ LaMbL—3bMCT—20
- T—l — M(b+c)Ua—3b)T—20

—2c=—1:c=l
2
b+c=0
:>b=—l
2

a—3b=0:3b=a:a=—%

3011
be)=| -2 = =
(a,b,c) ( > 2,2j

Kinematics

2. The velosity time graph of a body moving in a straight line is shown in figure.
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vims )0 2 T 6 8 [0

time (s) —>

The ratio of displacement to distance travelled by the body in time 0 to 10s is :

IR g1 § A v fOve &1 9 — 99y U o § uefdfa fhar = g

vims )0 2 T 6 8 [0

time (s) —>

T 09 10s 7 fivg grr ag fard 3 faRemu= &1 0 & 1er JIgUTd 2

(H1:1 2)1:4 3)1:2 4)1:3
Question ID: 7155051534
Ans.  Official Answer NTA (4)
Sol.  From v-t graph

Displacement = Area under curve considering sign also.

Distance = Area under curve considering only magnitude

Distance =48

Displacement =16 m

Displacement : distance=1:3

Electrostatics
3. The electric potential at the centre of two concentric half of radii R, and R, having same linear charge density
Ais:

TS A V1Y 319e Bd A arell R, a R, Broan @ <1 abild 31 JRIbR Boall & brs W 494 fawd &
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20 A A A
Mg, @ e G Oy
Question ID: 7155051541
Ans.  Official Answer NTA (4)

Sol.  Potential at centre

vo @Ry (2-mR)
4ne, R,  4mg R,

_
2g,
Vectors
4, Iftwo vectors P = i+ 2m3 +mk and 6 —4i— 23 +mk are perpendicular to each other. Then, the value of m
will be :
I &1 AR P =i+2mj+mk T Q=4i—2j+mk TP TN B e & | m BT A €T
(H-1 (2)2 3)3 @1

Question ID: 7155051532
Ans.  Official Answer NTA (2)
Sol.  P-Q=0
(i+2mj+m12)-(4i—2j+m1§)=o
=4-4m+m’ =0
= (m-2)’=0=>m=2
Atomic Structure
5. A photon is emitted in transition from n =4 to n =1 level in hydrogen atom. The corresponding wavelength for
this transition is (given,h=4 x 10 eVs):
EISQIo 31 § TR n=4 to n=1 FHAT # v& B Ifid 81T 2 | 39 HhHAv & davT aireed € (a2, h=4
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x 105 eVs):
(1)99.3 nm (2)94.1 nm (3)974 nm (4) 941 nm

Question ID: 7155051542

Ans.

Sol.

Official Answer NTA (2)

E:13.622 LZ—LZ
A n;, n,

4x107° x3x10° :13.6(1 1 j

12 42

74
210 36402
16

A=94.1 nm

Magnetic Field & Force

6.

Along solenoid is formed by winding 70 turns cm'. If 2.0 A current flows, the magnetic field produced inside
the solenoid is (1, =4nx107 TmA™")

Qo ol gReferer 70 B Ui W | geerd faar T & | afe varfed er 2.0 A 81, 1 aRAfesT & 3R S gRai
&7 81 (afe p,=4n x107 TmA™)

(1) 176 x 104T (2) 88 x 10T (3)352 x10*T (4)1232 x10*T

Question ID: 7155051546

Ans.

Sol.

Official Answer NTA (1)
B=p,Ni
70

107

=4rx107 x x 2

=4 x107° x70%x2
=17.85%x103T

=176 x 10*T

Geometrical Optics

7.

When a beam of white light is allowed to pass through convex lens parallel to principal axis, the different

colours of light converge at different point on the principle axis after refraction. This s called :

(1) Chromatic aberration (2) Scattering
(3) Spherical aberration (4) Polarisation
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4 Qb T UDBIeT BT Yol STl o DI G JHeT & TR JORKI 8, Ui & q1e [Aff= 1 BT YD1 J= 3187 IR

farfr= famgall R afraRa grar 2 |
(1) aof fauer (2) varof
(3) el fager (4) gaor

Question ID: 7155051544

Ans.
Sol.

Official Answer NTA (1)

The phenomena is known as chromatic aberration.

Electromagnetic Waves

8.

The electric field and magnetic field components of an electromagnetic wave going through vacuum is described
by

E_=E, sin (kz - ot)

B =B, sin (kz — ot)

Then the correct relation between E  and B is given by

frafa % =ech 82 ve facya geal o3 o fAgd & 9 g 89 & uch

E_=E, sin (kz - ot)

By =B, sin (kz - wt)

g1 aftia & 9 E, @B & dra wwer faa &

(1) kE, = B, (2) oE,=kB, (3)E,=kB, (4)E B, = ok

Question ID: 7155051545

Ans.
Sol.

Official Answer NTA (1)
E_=Esin(kz—ot)
B = B sin(kz - ot)

oS!

0

*+ Velocity = B
0

_E

=|e

0

Circular Motion

9.

A body of mass 200g is tied to a spring of spring constant 12.5 N/m, while the other end of spring is fixed at

point O. If the body moves about O in a circular path on a smooth horizontal surface with constant angular
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speed 5 rad/s. Then the ratio of extension in the spring to its natural length will be :

200g =@M @1 ve 9% 12.5 N/m R Fradie & va R 9 991 2, Siaa] g9aT g1 (-1 fag O & uRa: w
e 8o @ W UF =g 9 § e F9d 1o a1 5 rad/s § Y FRell 21 q9 Rl @ g # g2 g€ den
gqS! RS TS BT U BT
(1)2:5 (2)2:3 (3)1:2 @)1:1

Question ID: 7155051535

Ans.  Official Answer NTA (2)

Sol.

Natural length=1,
Extension=x

kx=m (L, +x) o

=12.5x = %(LO +x)25 =>1.5x =L,
X
= L_o =3
Dual Nature of Radiation & Matter
10.  Ana-particle, a protonand an electron have the same kinetic energy. Which one of the following is correct in
case of their de-Broglie wavelength :
Th =BV, T TS T Uh Foidgi= Bl ol SHoll T 8 | TP SI—arTel deireed & fory fe 7 1 PI=r deer el
=
(1) ka=xp=xe )2, > xp>xe 3)Ar,> xp<xe 4) xa<xp<xe
Question ID: 7155051543
Ans.  Official Answer NTA (4)

h J
7\’ = —_— =
SOl. D p YmK
1
AL —
Vvm
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Ao >h, >N,

Current Electricity

11. A cell of emf 90 V is connected across series combination of two resistors each of 100Q2 resistance. A
voltmeter of resistance 400Q2 is used to measure the potential difference across each resistor. The reading of
the voltmeter will be :
31 gfeRIg @ #ofiepd Ao A 90 'V fagyd ares gef &l U Ael Sirsl 141 & 54 g &1 uforkier 100Q 8 | 9l
IR & F7d favaraR 719 @ forg 400Q UfoR &7 U& diecHie’ TART fHar 137 & | dlecHie’ &l UTedid g
(1)45V 2)9%0V 3)80V 440V

Question ID: 4155051547

Ans.  Official Answer NTA (4)

400Q
R R —WW WRW
2 Y A\
‘ e 80Q) 1000
Sol. 100Q 100Q — :
| L I 90 V
oo v
V,, =90% 80 _ v
80+100

KTG & Thermodynamics
12.  InanIsothermal change, the change in pressure and volume of a gas can be represented for three different

temperature; T,>T,>T, as:
U Hadl shH H, fbvdl i B <19 9 Ay # aRac i 3rerT rert argEe T,> T, > T, iR 9 yaR el
febam T ©
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T
NN
P T, T, P P T3T2T1 P T,

T, 1o T,
T;

(1 2) 3) 4

Question ID: 7155051533

Ans.  Official Answer NTA (2)

Sol.  PV=nRT
at constant temperature
P « 1/ V = curved graph between PeV
—=asV Tis,PLis-

nRT,
A\

at temperature P, =

attemperature T,

nRT,

\%
attemperature T,
_ nRT,

Y
asT <T,<T,

= P <P, <P, for particular valume V

P, =

P

3

KTG & Thermodynamics

13.  Lety, be the ratio of molar specific heat at constant pressure and molar specific heat at constant volume of a

monoatomic gas and y, be the similar ratio of diatomic gas. Considering the diatomic gas molecule as arigid
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S
rotator, the ratio, y_ 1S:
2

HIH Ueb ORATY] A b1 ReR qrd W HIeR fafine st derm R- o e W HIeR fafire siel &1 aurd v, ® ud

feaRaTod % @ foY I orgurd v, 8 | feoRa] 19 Bl ¢ gules A-ax Ul z_;?:l*:
N )35 N el
()21 ()27 ()35 ()25

Question ID: 7155051550
Ans.  Official Answer NTA (1)

Sol. Yi= S_P mono—atomic gas :%
v
Y, = g_P di-atomicgas %
v
n_2
Y, 21
Gravitation
14. Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R.

Assertion A : A pendulum clock when taken to Mount Everest becomes fast.

Reason R : The value of g (acceleration due to gravity) is less at Mount Everest thatn its value on the surface
of earth.

In the light of the above statements, choose the most appropriate answer from the options given below
(1) Ais correct but R is not correct

(2) Aiis not correct but R is correct

(3) Both A and R are correct and R is the correct explanation of A

(4) Both A and R are correct but R is Not the correct explanation of A

A2 &7 P AT T 7 | UF BT Ifdmee A Td TR &1 SR R FET 1T 2

BT A2 TP UUgeH B! Bl AI¥T VaRee W o S TR Aol 81 Il 2 |

HRYT R : AI9<T TR W oA @R g A gl I IR 39S A9 | HH &Il 2|

ST FAl & Hew H, 1 QY Y fawed § ¥ Hailte Sugad IR g

(1) A¥E) 8 iveg R e &
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(2) A & g R |8l 2|
(3)ATdR T wEl € qoT AP |l =T R 8
(4) Atwd R 31 98 € domr A @ &) et R T8 2
Question ID: 7155051539
Ans.  Official Answer NTA (2)

Sol. T= 275\/Z
g

TOCL

Je

Electromagnetic Induction

15. Ametallicrod of length 'L' is rotated with an angular speed of '®' normal to a uniform magnetic field 'B' about
an axis passing through one end of rod as shown in figure. The induced emf will be :
T 'L TS @l g B B o' v I ¥ Uh §HH gEad 83 'B' @ drad Te R 9 JoRe dTell a1 & Ui
Tl T Bl 2 1 ST o o W e e 7 | 9Ra faRd ares 9ot B

(1) %BZL(D ©) %BLzoo 3) %BLzoo (4) %Bszo)
Question ID: 7155051538
Ans.  Official Answer NTA (2)
V= 0X
dx
Sol.
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J.d8=J. B(wx)dx

Bol?

L
€= B(ojxdx =
0

Elasticity

16.

Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R

Assertion A : Steel is used in the constructions of buildings and bridges.

Reason R : Steel is more elastic and its elastic limit is high.

In the light of 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) Both A and R are correct but R is NOT the correct explanation of A
(3) Ais correct but R is not correct

(4) Ais not correct but R is correct

1 &1 B2 AT TV € | Teb bl 37fieher A et T & |

faam A : T &1 yAnT 3uRG! R gt g9 # A Sirar 2 |

BRI R : ¥t 1fd g € 3R 39! TATRIAT &1 W1 3= 8l 2 |
S bl B e ¥ o fay 1Y faded § W waifre Sugd SR g
(1) Avd R M1 981 & a1 A&l 9e! e R

(2)ATd R <=1 W8l § TuT A 91 98! @t R =78 &

(3)A @& € wxg R 7Tera &

(4)Avd R el 98 € 72 A® 98 A R e

Question ID: 7155051548

Ans.
Sol.

Official Answer NTA (1)
Concept based

Communication Systems

17.

Match List I with List II
LIST I LIST II
A. | AM Broadcast I. | 88-108 MHz
B. | FM Broadcast II. | 540 - 1600 kHz
C. | Television III. | 3.7-4.2 GHz
D. | Satellite Communication IV. | 54 MHz — 890 MHz
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Choose the correct answer from the optoins given below :

G 11 &= 119 fie iR
-1 -1
A. | AM wemo 1. | 88— 108 MHz
B. | FM wirer IL | 540 — 1600 kHz
C. | qxae ML.| 3.7-42Glz
D. | suws v V.| 54 MHz— 890 MHz

ferferRad fapedt # 9 W81 SR & o9 HING:

(1) A-11, B-1, C-1V, D-III (2) A-1V, B-II1, C-I, D-II
(3) A-1L, B-I1I, C-II, D-1V (4) A-11, B-IIL, C-I, D-1V
Question ID: 7155051540
Ans.  Official Answer NTA (1)
Sol.
Gravitation
18. Given below are two statements :

Statement I : Acceleration due to earth's gravity decreases as you go 'up' or 'down' from earth's surface.

Statement I1 : cceleration due to earth's gravity is same at a height 'h' and depth 'd' from earth's surface, ifth=d.

In the light of above statements, choose the most appropriate answer form the options given below
(1) Both Statement I and Il are correct

(2) Statement I is correct but statement Il is correct

(3) Statement I is incorrect but statement I is correct

(4) Both Statement [ and Statement Il are incorrect

e a1 o fau Y E |

F | : 59 M9 gl Fag | HUR IT el S &1 a9 [ RVl Bl A T o |

F 11 : gedl w8 9 'h' Sars wR 7o 'd' Tev1E R B @R §9H 7, afe h=d
SUYa Al @ Hew #H, i QU MY feedl § & waifte Suged IR gv:

(1) @ 1 v s 11 <91 981 € |

(2) = 1 vd %o I S & 2 |

(3) ®d [ Ted & wReg U [\l 7 |

(4) o [ vd T [ < Tad €|
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Question ID: 7155051536

Ans.  Official Answer NTA (2)

Sol.

Gravitation

19.  Ifthedistance of the earth from sunis 1.5 x 10°km. Then distance of an imaginary planet from Sun, ifits period
of revolution is 2.83 years is :
g gedl B g 9 @ 1.5 x 10°%km 8 | 79 T Predi~e U8 B GI A g4, Il 581 uRepAT dret 2.83 a9 €, Bifl ¢
(1) 6 x 10 km (2)3 x 10" km (3) 6 x 10" km (4)3 x 10°km

Question ID: 7155051537

Ans.  Official Answer NTA (4)

3
T oc r?

Sol.

2
lyear )3 [1.5x10°km
- =
2.83year r

p

1 1.5x10°km
2 r

P

=

r=3x 10° km

I+ 5V

A® @0
1 (Glow)
B, \do :@ Y
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The logic gate equivalent to the given circuit diagram is :

fear ar aRuer et @St e & whged &

(1) OR (2) NAND (3) NOR (4) AND
Question ID: 7155051549

Ans.  Official Answer NTA (2)

Sol.  The truth table for the circuit will be given as below

A B C
0 0 1
0 1 1
1 0 1
1 1 0

The above truth tble is of NAND Gate.
Work, Power & Energy

21. A body of mass 1 kg begins to move under the action of a time dependent force F = (ti + 3t23)N . Where j

and 3 are the unit vectros along x and y axis. The power developed by above force, at the time t=2s, will be
W.

1 kg 5o @7 T five T7g W AERT 9ot F = (i +3t2 )N, &l § @ ] 3 x Ty & rgfeer g8 wfewr & &
PR TR BHRAT TRBT BT & | 1= 25 TR, SURIGT g FIRT ST~ Ifad W Rt |
Question ID: 7155051554

Ans.  Official Answer NTA (100)

Sol.  F=ti+3t]
mdv _ s 3t%j
dt

m= 1kg,}dv = j’tdti + j3t2dtj
0 0 0

. tz’.‘ 3%
vV=—I1+1]
2

3
Power = F-\?=%+3t5

8
Att=2, power = 5+3><32

=100
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Simple Harmonic Motion

22. A massm attached to free end of a spring executes SHM with a period of 1s. If the mass is increased by 3 kg

the period of oscillation increases by one second, the value of mass mis kg.

1s & aTaciprel | e e gV Ud U & gk RN WR T m S&FM 9T © | Ife 3 kg S99 9o 9 aladd &

AIAHIA T HHUS ¢ STl & | I m BT A ......... kg 21
Question ID: 7155051551
Ans.  Official Answer NTA (1)

/m
T=2xn,]—=1
Sol. T -

m=1
Nuclear Physics
23.  The energy released per fission of nucleus of 2°X is 200 MeV. The energy released if all the atoms in 120g of
pure X undergo fission is x 10 MeV.]
(Given N, =6 x10%)
240X g Aifdrs @& ufa fagoes Hat 200 MeV | afk 120g I 24X & it Al &1 fawgves giar € ar fefd s
x 10% MeV. &rfY |
(fRar g, N, =6 x 10%)
Question ID: 7155051560
Ans.  Official Answer NTA (6)

120
= x6x10% =3x10*
Sol.  no.ofatoms 200

Total energy released =3 x 10% x 200 MeV
=6 x 10* MeV

Rotation

24.  Auniform solid cylinder with radius R and length I has moment of inertia I , about the axis of the cylinder. A

R L
concentric solid cylinder of radius R'=— and lenght L' = — is carved out of the original cylinder. If L is the
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L
moment of inertia of the carved out portion of the cylinder then 1=
2

(Both1, and I, are about the axis of the cylinder)

R
R 3521 e L ofv1g & Ueb YT 9% dot bl Sl 36T @ URa: SToed 3TEel [, 8 | g dofiq 9 R'=E%|GHT

L
eI L'=5 STHITS BT Uh THSIENYT doi hlehy Nabra fear Sidr 8 | afe dieax fH1drel T 91T aTel dofd &l Siecd

I
el 1 g = |
(@ I, a1 e 1 3igl & uReh: 8)
Question ID: 7155051553
Ans.  Official Answer NTA (32)

L =32

Sol.  Thus L
2

((Re——

S
—

MOI of solid cylinder

I, L
2

. m m
density=p= S

nR*(
=

R/2
12
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m, (R/2)’
[ =—"1
2
1 m RY () RY m RY ¢
L=———Fxn|—| |z | = | where,m, =———xn| —| =
2nR? T\ 2) (22 R \2) 2
[
D S I S -
232 7L 1ImR® 1
2 32

Current Electricity

25.

If a copper wire is stretched to increase its length by 20%. The percentage increase in resistance of the wire is
%.
TFh IR & aR B Ts 20% 9gM & forg 30 Erar offar 8 | IR & ufoRi # g8 ufoerd gfg % e

Question ID: 7155051556

Ans.

Sol.

Official Answer NTA (44)

Let/, be its intial lenght and A be initial area.
Considering volume to be conserved

Vol. =1 A, = (1.2])A

AO

A, =2
final 1.2

R, = %
AO
_pl2t, ptl,
final — ﬁ - AO
1.2
=R, (1.44)

Hence increase = 44%

R (1.2)°

Magnetic Field & Force

26.

A single turn current loop in the shape of a right angle triangle with sides 5 cm, 12 cm, 13 cm is carrying a

current of 2 A. The loop is in a uniform magnetic field of magnitude 0.75 T whose direction is parallel to the

X
current in the 13 cm side of the loop. The magnitude of the magnetic force on the 5 cm side will be 130 N.The

value of X is

5cm, 12 ¢cm, 13 cm 9[ST3i & U 9107 20T &1 Mef & U 2 AgRT 98 381 2 | ¥ 0.75 T uRem & gaaem
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Question ID: 7155051557
Ans.  Official Answer NTA (9)

Yi(ns T
12 cm 13 cm

2A )

5 cm

Sol.

Force on 5 cm side=1/B sin 0

:2><i><0.75x2

100 13

_ 9
130

S.x=9

Geometrical Optics

27.  Aconvex lens of refractive index 1.5 and focal length 18cm in air is immersed in water. The change in focal

length of'the lens will be cm.
: L% 4
(Given refractive index of water = 3 )

1.5 smadie dem arg # 18cm Bied T2 & Ud I<iel o Bl T+ H SaTdT ST & | o @ Wi 0 # germ uRaci+

cm 8T |
4
(feam & = Ul &7 JMad-id = 3 )
Question ID: 7155051558
Ans.  Official Answer NTA (54)
o
Sol. fuo = Mo R
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")
So, f o =41, =72cm
So change in focal lenght =72 — 18 =54 cm

Electromagnetic Induction

28.  Threeidentical resistors with resistance R = 12 and two identical inductors with self inductance L. = 5 mH are
connected to an ideal battery with emfof 12 V as shown in figure. The current through the battery long after the
switch has been closed will be A.
R=12QuftRiy & 9 v& 919 ufertg T2 L =5 mH @ gR&@ & 31 g oI Wb 12 V f3gfa a8 9o arell T
3eel 98 | e € | ST P fm ¥ <= a1 € | Ra™ a8 B @ ol ARIe a1 el | gaTfed R

A B
L R
——TI0N AN
R
AV
R L
AN I —
1 0>
12V k

Question ID: 7155051559
Ans.  Official Answer NTA (3)

Sol.  After long time an inductor behaves as a resistance-less path.

So current through cell
1=£=3A{-.- R=12Q}
R/3
Capacitance
29.  Aparallel plate capacitor with air between the plate has a capacitance of 15pF. The separation between the

plate becomes twice and the space between them is filled with a medium of dielectric constant 3.5. Then the

X
capacitance becomes 1 pF. The value of x is

T TR Wi TR, Rres @il & 9@ arg ¥ 9 arRar 15pF 2 | wiel & 4 3 98 IR vd wiel @ d9 @ i
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ﬁ3.5q<|quidoq|c4|leﬂﬂ?ﬁmwﬁ*la‘s{ﬁaﬁaﬁwﬁm%pFﬁaﬁ%leﬂﬂﬁ g |

Question ID: 7155051555
Ans.  Official Answer NTA (105)

A
SOL CO = EO = 15pF
2d 2 4

Fluid Mechanics
30. A Spherical ball of radius 1mm and density 10.5g/cc is dropped in glycerine of coefficient of viscosity 9.8 poise
and density 1.5 g/cc. Viscous force on the ball when it attains constant velocity is 3696 x 10 N. The value of

22
)

x is (Given,g=9.8 m/s’and T = -

Imm 31 g 10.5¢g/cc g @1 U@ g b1 9.8 Uigsl w=ar omMics 721 1.5 g/cc g+ arell Retasi= # RRmr S

/2 Tc—g
m/s?, -)

Question ID: 7155051552

Ans.  Official Answer NTA (7)

Sol.  When the ball attain terminal velocity
F, =(mg-F,)(a=0)
=Vo,g-Vp,g
=Vg(o, -p,)

= gn(10_3)3 x9.8(10.5-1.5)x 10’

=3696 x 107 N
So,x=7
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