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SECTION - A

Question ID : 8606541001

26.  Using a simple pendulum experiment g is determind by measuring its time period T. Which of the
following plots represent the correct relation between the pendulum length L and time period T ?
U AR ATeAD TR Bl STAN dxa g Dl A Iad dIal T & A9 §R1 A1 foan Sl 2 | Fe=aferlad #§ 9 &
1 3G dAledd ol =TS L AR nadarel T & S @8 Hag ol Fefid s g ?
1 1
(1) T? (2) T2
L L
1 1
) T (4) T2 \
L L
Ans. Official answer NTA (3)
Sol. 1 ¢t
T2 k
> L
l
T=2r \/:
g
I 1g
T> 4r° ¢
_e 1
Y Ar* x
Xy = constant
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Question ID : 8606541016

27.

Ans.

Sol.

In parallax method for the determination of focal length of a concave mirror, the object should always
be placed :

(1) between the focus (F) and the centre of curvature (C) of the mirror ONLY

(2) beyond the centre of the curvature (C) of the mirror ONLY

(3) at any point beyond the focus (F) of the mirror

(4) between the pole (P) and the focus (F) of the concave mirror ONLY

e fafe |, Yo 3racct gUv1 &1 Wi 31 I SiId B @ [y 9% D1 Wad Rerd g1 A1fey -
(1) 349 & B4 (F) 3R gvell = (C) & &l

(2) @9 TU & Gshdl s (C) & qrER

(3) YU & BIed (F) & arex foredl 01 fdg wR

(4) B9 3ade U R gd (P) 3R i (F) & 4=

Official answer NTA (3)

Object must be placed beyond focus of the mirror so that a real image is formed.

Question ID : 8606541002

28.

Ans.

Sol.

If e, E and t represent the free space permittivity, electric field and time respectively, then the unit of

—will be :
t

E
afe g, E 3R t AR Al & URIdgaR®, dgd &/ AR g9 &, a1 gT CARCEIRSEIE

(1) A/m? (2) Am (3) A/m (4) Am?
Official answer NTA (1)

A%t? /Nm?)(N/ At
Unitof%:( t)( ):A/m
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Question ID : 8606541010

29. Consider two boxes containing ideal gases A and B such that their temperatures, pressures and number
densities are same. The molecular size of A is half of that of B and mass of molecule A is four times that

of B. If the collision frequency in gas B is 32 x10"/s then collision frequency in gas A is /s.

arreel T/ A R B 9 Y &1 Hgdi WR 9 UBR fIaR o e 37 U, S16 3R |&d1 T4 © | A 31 371foas
3TPR B @ 3M1f0aes TR &1 A1 & 3R 39 A D1 w39, B & gegq= @l R Y12 | afe 19 B 7 Heace g

32 x10'%/s 2, 1 9 A # Heace angfiy /s
(1) 210 (2) 4x10° (3) 32x10° 4) 8x10°
Ans. Official answer NTA (2)
(Bonus or Drop)
8KT

Sol.  collision frequency = +/27d’nv =+/27d’n
m

= = d
Yo Brdin [8KT 5
rmg

sv, =0.125x32x10"

Jardin |50 2
Ya o s (] M g 55
mA

=4x10'*
Question ID : 8606541009
30. Figure shows the circuit that contains three resistances (9Q2 each) and two inductors ( 4 mH each). The
reading of ammeter at the moment switch K is turned ON, is A
2= ¥ g5 ulRuer i & R 3 ufeRig (Uies 9Q2) 3R &1 e (U@ 4 mH) 2 | Raa K @1 ON &- &
&7 IR RIS 1 UG AT
4 mH 90
9V 90
920 4 mH
|
K
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(H1 2)3 (3)2 (4) zero / =
Ans. Official answer NTA (1)

Sol.  Inductors behaves as open switch

R, =90
ni=—1A
R

eff

Question ID : 8606541019

31.  The smallest wavelength of Lyman series is 91 nm. The difference between the largest wavelengths of
Paschen and Balmer series is nearly nm .

ATgHA &1 &1 AGTH RIS 91 nm & | UTRIH AR IR 5707 ol STeic ARG @ del 1 ek AT
nm 2 |
(1) 1550 (2) 1784 (3) 1875 (4) 1217
Ans. Official answer NTA (4)
.1 1 1
Sol. For Lyman sev1es,; = R(———zj

1’ o

For Balmer selries,/%i =R (i - ij

2> 3

36
A =——...(ii)

iyl
Q
-
=]
oo
&
=
(€]
=
w
(€]
=.
2
|
I
=
VR
|~
|
|~
Ne———
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Question ID : 8606541017

32.

Ans.

Sol.

Which of the following are true for a single slit diffraction ?

A. Width of central maxima increases with increase in wavelength keeping slit width constant.
B. Width of central maxima increases with decrease in wavelength keeping slit width constant.
C. Width of central maxima increases with decrease in slit width at constant wavelength.

D. Width of central maxima increases with increase in slit width at constant wavelength.

E. Brightness of central maxima increases for decrease in wavelength at constant slit width.

(1) B, C only (2) B, D only (3) A, D only (4) A, D, E only
frferRead & 9 19 | Yeope 311 faadd= & fog @ € 7

A B Emdd 31 DsTs 3R AIsTs o fiad v@d gy aviesd &) 9T )R 9l 2 |
B. =g aifiimaw o1 drsrs 3 @rets &l f1aa v@d gu diesd &l ge R gedi 2 |
C. 1 3ifamaq ol Aers g TRes] iR 3R] digls geH R agdi B |
D. o= ifaaH @l 2ers Fad aiesd iR 3R digls sgH R agdi T |

E. =1 31fdamad o drad frad 3R FAies el ge- R aedl |
() @aa B, C (2) a1 B, D 3)@aa A, D (4)@ad A, D, E
Official answer NTA (4)

24D

For diffraction, width of central maxima =——

d

When A decreases, width of central maxima also decreases. Therefore brightness of central maxima
increases

Correct option: (A) (C) (E)
(Bonus or Drop)

Question ID : 8606541012

33.

Five positive charges each having charge q are placed at the vertices of a pentagon as shown in the

figure. The electric potential (V) and the electric field (E) at the center O of the pentagon due to these

five positive charges are :
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+q
+q
+q
+9q
+q
5q = 5q = 5\/§q n
V= andE =0 V= and E = T
1) drer @) dre v 87e 1’
5q - 5q .
V= andE = T _ 0 —
3) Az 1 dzer (4) V=0andE=0

gz g, fSmH Uedies a1 311ae q 2, f2rst | g9y 1y g Ue uasl & i uR Rerd € | 391 Ui g=ra=li & BRI
UeS & da O W, 99g fawd (V) 3R dgid &= (E) EE

+q
+q
+q
+q
+q
5q = 5\/§q n
V = = V = E =
1) drs 1 INE=0 2) drs,r el 87e 1’ !
= 5q . .
(3)V_47z5r E:47[gr2r (4)V=03RE=0
Ans. Official answer NTA (1)
Sol.  E =0 (From symmetry)
voKd s__ 59
r dre,r
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Question ID : 8606541020

34. The correct truth table for the given input data of the following logic gate s :
fr=foed 9o e & v e sifes] & oy |8 am ARl 2

Inputs
A
B
[C) %—%} Output
Inputs Output Inputs Output
A B C D Y A B C D Y
1 1 0 1 0 1 1 0 1 0
(1) 0 0 1 1 1 2) 0 0 1 1 0
1 0 1 0 1 1 0 1 0 1
1 1 1 1 1 1 1 1 1 1
Inputs Output Inputs Output
A B C D Y A B C D Y
1 1 0 1 1 1 1 0 1 1
(3) 0 0 1 1 0 4) 0 0 1 1 0
1 0 1 0 1 1 0 1 0 0
1 1 1 1 0 1 1 1 1 1

Ans. Official answer NTA (4)

A B C D |Output
1 1 0 1 1
Sol 0 0 1 1 0
ol 1 o 1] o 0
1 1 1 1 1
Question ID : 8606541004
35. Given below are two statements :

Statement I : An object moves from position r, to position r,under a conservative force field | .

The work done by the force is W = —Lz F-df .

Statement II : Any object moving from one location to another location can follow infinite number of

paths. Therefore, the amount of work done by the object changes with the path it follows for a conservative
force.
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In the light of the above statements, choose the correct answer from the options given below :
(1) Statement I is false but Statement II is true

(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 11 is false
A &1 we fag g

Do 1 2 U A% U Wl 9t &5 | o Ifavia Reafdy r, & Reifdy rd wfcy ooxell € | avg g1 fvan w21 o
W=—Jr2F-df 2

D 11 : Uoh T W R UR I el Yo I, 3T WA H U 1 JITARVT UR Hehdll © | SATY HRafl g o forg
%] g1 Fo5 T o1 1 uRor argaRel fary T U & IR uRafdd giar ¢ |

SR Bl & 3rTdie 4, e fag 1 e § 9 9Ei SR g -
(1) U 1 379 & W S [1 9 2 |
(2) AR FUF M IHI AT |
(3) U 1 3R U 11 IHI A E |
(4) BUF 1 9 € W HU 11 39 8 |
Ans. Official answer NTA (4)

Matrix answer (3)
So.. W =[dW=["Fdr

Work done by a conservative force does not depend on path.
Question ID : 8606541014

36. Alaser beam has intensity of 4 0«10 W / m?. The amplitude of magnetic field associated with beam

is T. (Takeg, =8.85x107°C*/ Nm”’andc =3x10°m /)
T AGIR fpRoI—G& B AIgdl 4.0 10" W / m? © | FoRv—J A Aig g1 &3 &l 31 T
gl(g, =8.85x107°C*/Nm’ 3R ¢ =3%10°m /s )
(1)2.0 (2)5.5 (3)1.83 (4)18.3
Ans. Official answer NTA (3)
dU B;
Sol. I=c¢x =CXx
dv 24,
7 14
B, = 2,1 :\/2><47z><10 <Ax10" o
c 3x10
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Question ID : 8606541006

37.

Ans.

Sol.

Given below are two statements :

Statement I : A satellite is moving around earth in the orbit very close to the earth surface. The time

period of revolution of satellite depends upon the density of earth.

Re
Statement II : The time period of revolution of the satellite is T=2x A /E (for satellite very close to

the earth surface), where R radius of earth and g acceleration due to gravity. In the light of the above
statements, choose the correct answer from the options given below :

(1) Statement I is true but Statement 11 is false

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

(3) Both Statement I and Statement II are true

(4) Both Statement I and Statement II are false

Tl puA fey v g :

DU 1 : Yo SUUE Yol &1 Had & 9gd e Dhell H Yedl & URd: TAAT € | SUUE & URHHU &1 i dlel gedl
& g7 IR R aean 2 |

R
w2 11 : SUUE B URHHI Bl ATacieblel (G2l ) Hele & 9gd (e sue & forg) 1T = 27[,/5 &, Siel R_gfdl

BT 31 3R g T @R B |

STYE B @ TS H, A1l fag 1Y faweni # 9 G SR A -
(1) Do 1 93 & IR HAF 1 A ¢ |

(2) U 1 3 & IR B [ FA T |

) FAA AR FAF I ST FA T |

(4) D1 IR ST 11 11 A T |

Official answer NTA (3)

3
T:27Z'R:27Z'R _or R o R
\% GM GM g

R

R® 3

=2z 7] =2z
Gx px §7ZR3 4zGp
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Question ID : 8606541015

38.

Ans.

Sol.

The wavelength of light, while it is passing through water is 540 nm. The refractive index of water is
4/3. The wavelength of the same light when it is passing through a transparent medium having refractive
index of 3/2 is nm.

A H ¥ BIPR YOIRel BY UDTE Bl I8 540 nm B | STl Bl AU 4/3 ¢ | ST BT Bl ALl udei-Tih
3/2 @& Q& YRR HA1eH | oiRd §Y nm g |

(1) 380 (2) 480 (3) 540 (4) 840

Official answer NTA (2)

0,4 =n,4,

gx 540 = %x A,

A, =480nm

Question ID : 8606541008

39.

Ans.

Sol.

Three small identical bubbles of water having same charge on each coalesce to form a bigger bubble.
Then the ratio of the potentials on one initial bubble and that on the resultant bigger bubble is :

SIel & 19 BIC FaaH gerdel [ Ueie UR FHI T30 &, U 91 gAgell a1 & e Feafard g1 fid € | 79 Uep
YR gargel iR ufRvH! &g ergel UR fawai &1 3 qurd & -

(1) 3271 (2)1:3" (3)1:3*° 4 1:2°7

Official answer NTA (3)

Charge and radius of smaller bubble is ‘q” and ‘r’

For large bubble,
Q=3q
Volume, = Volume,

Vet Vigrge =1:3%°

large
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Question ID : 8606541011

40.

Ans.

Sol.

In an open organ pipe v, and v_are 3" and 6™ harmonic frequencies, respectively. If v. — v, = 2200 Hz
then length of the pipe is mm.

(Take velocity of sound in air is 330 m/s)

QD Gl AT TZYH v, 3R v HHe: el AR Bodi G AgRrdi @ | afe v, — v, =2200 Hz &, T U8y &1 of<ig
mm ¢ :

(a1 5 @1 &1 971330 m/s of)

(1)275 (2) 250 (3) 225 (4) 200

Official answer NTA (3)

V., -8V

2L7° 2L

. — v, = 2200

or, 3V = 2200
2L

V3:

V

3x330 900

- L =im =225mm
40

Question ID : 8606541018

41.  Light is incident on a metallic plate having work function 110x 1072 J. If the produced photoelectrons
have zero kinetic energy then the angular frequency of the incident light is rad/s.
(h=6.63x10"*1Js).

DRBAT 110 x 10720 J ATl U g1fedes yfeednt U= YTl AUfid ¢ | Ife I UshIRid—geldg =1 al st Sl
HEENIIEI SR EINEI CINIRICIEIN] rad/s 2 | (h =6.63x107" J.s).
(1) 1.66x10" (2) 1.04x10'° (3) 1.04x10" (4) 1.66x10'°
Ans. Official answer NTA (2)
Sol. hv=¢g
0]
hx —=
2r /
—20
o= 27 _ 27z><110><1_§)4 104510
h 6.63x10
MATRIX JEE ACADEMY
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Question ID : 8606541013

42.

Ans.

Sol.

An electric power line having total resistance of 2Q), delivers 1 kW of power at 250 V . The percentage

efficiency of transmission line is

g ufcRig 2Q d1eil Yo dgfd—e1fehd HzRoT d1ed 250 V UR 1 kW defd—e1fdd UaTd oxell € | §aRY AlS !
EINNGICHR] 2 |
(1)92.5 (2) 100 (3)96.9 (4) 86.5
Official answer NTA (3)
VI=P
I= @ =4A
250

=T’R=32W

.:Eﬂhjmwy=]999:§zx100=96896
1000

P,

loss

Question ID : 8606541005

43.

Given below are two statements :

Statement I: For a mechanical system of many particles total kinetic energy is the sum of kinetic
energies of all the particles.

Statement II: The total kinetic energy can be the sum of kinetic energy of the center of mass w.r.t to the

origin and the kinetic energy of all the particles w.r.t. the center of mass as the reference.

In the light of the above statements, choose the correct answer from the options given below :
(1) Statement I is true but Statement 11 is false

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

(3) Both Statement I and Statement II are true

(4) Both Statement I and Statement II are false

BICKAGDERCAK 1

D I: 31 DUl & Yo JifAeb 1 & foIg gt it Srotl |1 w1l @l TfTs SHraistl o1 AT Bkl 2 |

D 11: A ISl Hel fdg & HIUel H GHTT—dh s DI sl 3ol 3R HEH & O H G 1T D & AT |
1 BTl o TIRTST Sootl T AT BT A T |

SR Bl & 3rTdie 4, el fag 1y e § 4 9Ei SR g -
(1) B 1 9 8 IR HH 11 3 ¢ |

(2) U 1 3 & IR B [ FA T |

) FAA AR FAF I ST FA T |

(4) DU 1R U 11 11 F T |
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Ans.

Sol.

Official answer NTA (3)
koo =k +k,+k;+...
k. =k

sys sys/cm

+k

Question ID : 8606541007

44.

Ans.

Sol.

When a part of a straight capillary tube is placed vertically in a liquid, the liquid raises upto certain
height h. If the inner radius of the capillary tube, density of the liquid and surface tension of the liquid

decrease by 1% each, then the height of the liquid in the tube will change by %.
ST Yo Al BIR®T Tell B U 91 Ua g § SHeateRd: Red 8, @1 wa o F¥ed $are h a@ Soar e | afe s
AT o1 AR T, 52 & 97cd 3R & & Y3 o+1d WA Bl 1% =e fadn Sig a1 Fell H &d ol $rollg %
a3 S |
(1)+3 (2)-3 (3)+1 (4)-1
Official answer NTA (3)
o 2T cosé
pgr

Ah
—=x100=~1-(=1)= (=)

=1%

Question ID : 8606541003

45.

A uniform bar of length 12 cm and mass 20 m lies on a smooth horizontal table. Two point masses m
and 2m are moving in opposite directions with same speed of v and in the same plane as the bar, as
shown in figure. These masses strike the bar simultaneously and get stuck to it. After collision the entire

system is rotating with angular frequency ®. The ratio of v and o is :

TS 12 cm 3R & 20 m &1 Yh UG B¢ U el s A R Rd 2 | vg & da 6 9 A1l v &
A1 2 | g2y MY AR &1 g g 1= m 3R 2m fIuRia faenaii § afomr= € | 3 o1 o €1 9911 1R 88 WR
3T BRI & 31R 3 forues ol € | Heee & ygand a9yl e arfaengiio A e asr @i e vk o &
U -

[ R AL 12 cm----emeeeneenees »
S iom
|
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(1)33 (2) 24/88 (3) 32 (4) 66
Ans. Official answer NTA (1)
SOl. f’i = if
_ , _
20m x £ 5 )
v 4 v 2 100 4 2
mx—x—+2mx X = +mx| — | +2mx| — 0]
100 100 100 100 12 100 100
8v=264w
Y33
®

(NOTE : The given velocity should be in cm /s)
Question ID : 8606541024

46. An insulated cylinder of volume 60 cm?is filled with a gas at 27°C and 2 atmospheric pressure. Then the
gas is compressed making the final volume as 20 cm® while allowing the temperature to rise to 77°C.

The final pressure is atmospheric pressure.

JTITT 60 cm’ D1 Yeb SHHRIL dei 27°C 3R 2 ARIATSH I GTd UR Yo TF | ART © | Tule] 19 I AT f1ie
20 cm’ ¥l gY WUIfSd favan STt & Wiy o= o1 77°C b So fa ST 2 | 3if<w & EIRGESTIR
qEE |

Ans. Official answer NTA (7)

Sol. n, =n;

(7)-(%)

2x60  Px20
300 350
S.P= 7atm

Question ID : 8606541021

47. Two masses m and 2 m are connected by a light string going over a pulley (disc) of mass 30 m with
radius r = 0.1 m. The pulley is mounted in a vertical plane and it is free to rotate about its axis. The 2 m

mass is released from rest and its speed when it has descended through a height of 3.6 m is — (m/s)

(Assume string does not slip and g = 10 m/s?)
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Ans.

Sol.

Sl GMM m 3R 2 m Zroarr=0.1 m & @2 G| 30 m &1 Y foRAT (Fahell) & HUR H IRl g5 Yo godh] SR
TS ¢ | ForRel FHeaier Te1 § Sifed & 31IR 31U 3167 & H1uel gui & oy Wi € | 2 m S| ol faRMrawen 9 sis
T2 1 3.6 m & Sarg IaRIfEd 87 R gHa] Arel m/s ¥ |

(#19 ©i fop S1¥1 fohegetcdl 7€ & 3R g = 10 m/s’®)
Official answer NTA (2)

From enengy conservation,

Decrease in PE = Increase in KE

130m)0.17° (ij

1 » 1 >
2mgx3.6 —mgx3.6 =—2m)v.  +—(m)v” +
g g 2( ) 2( ) 5 5 n

mg x 3.6 =9mv’

Sv=2m/s

Question ID : 8606541022

48.

Ans.

Sol.

A capacitor P with capacitance 10 x 10° F is fully charged with a potential difference of 6.0 V and
disconnected from the battery. The charged capacitor P is connected across another capacitor Q with
capacitance 20 x 10° F. The charge on capacitor Q when equilibrium is established will be ov x 107> C

(assume capacitor Q does not have any charge initially), the value of o is

g1fRar 10 x 10 F &1 Gk 6.0 V & fawar=R @ |1e1 goid: 3afird @ 3R fihr 51 ot 9 faaifrg o= fa=n s
T | 3rraf¥re = P @1 enfRar 20 x 10 F & U 3 GeniRa Q o Gaiford fopan e & | 9 venfud 819 o)
HafRa Q R A oL x 1075 C (A o &5 HetRa Q R URW # D13 e 21 B) B | oL &1 A4 2 |
Official answer NTA (4)

Q,=C,V=60x10°C

After connecting with capacitor Q, charge will be divided in the ratio of capacitance.
2
=Zx(60x10°°
QQ 3 ( )

=40x10°C

Question ID : 8606541025

49.

A conducting circular loop is rotated about its diameter at a constant angular speed of 100 rad/s in a
magnetic field of 0.5 T perpendicular to the axis of rotation. When the loop is rotated by 30°from the
horizontal position, the induced EMF is 15.4 mV . The radius of the loop is mm.

(Take = QJ
7
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Sol.

U 2ATAD <119 UTRI 1 S ATH b AU oI 31el & oiwidc 0.5T & grasord &l § 100 rad/s &1 geb FHrard sirefig
=T | YA ST & | 19 arel 1 &ifast Rerfa 9 300 1ol v garn siiar 2, @1 URd EMF 154 mV € | arer &1
B mm ¢ |

(Take T = QJ
7

Official answer NTA (14)
¢=B-A=BzR’ cos(mt)
dg

& =———=BzR’wsin(ot)
dt

When ot =30°,& =15.4x10"

15.4x10°° =O.5><27—2><R2><100><%

196x107° =R?
~R=14x10"m=14mm

Question ID : 8606541023

50. A cylindrical conductor of length 2 m and area of cross-section 0.2 mm?carries an electric current of 1.6
Awhen its ends are connected to a 2 V battery. Mobility of electrons in the conductoris o x 10> m? / Vs -
The value of o is : (electron concentration = 5% 10%® /m® and electron charge =1 6x107°C)
TS 2 m 3R IR YRS S &1FHel 0.2 mm? &1 Yo SATTHR ATAD 1.6 A I &R Bl g8 DRl & I 3HD
RRT# 2 Ve 9 waifsa g | arere 8 geragmi o el o «10° m?/ Vs & o s gl
(AT DI A=A = 5% 102 / > AR SAFIA BINMEA =1 6x107°C)

Ans. Official answer NTA (1)

. v I IL
1.  Mobility, y=-4= =
S0 . H E neAE neAV
B 1.6x2 1
- 5%x10% x1.6x10 " x2x107"x2 10°
=1x107°
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