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Kt J , Where a, 3 are constants, x is displacement,

a .
An expression of energy density is given by U = —sm(

p

k is Boltzmann constant and t is the temperature. The dimensions of B will be:

oxX

o .
ol g9 &I o ad & uzgsm(k—tj,aﬁa, B Rerid €, x favemue g, k dieeotiy ReRrid § U4 t

aHE 21 B @ famw g
(1) [ML2T-261]

(2) [ML*T?]

(3) IML°T’]

(4) [ML°T’]

Question ID:100431

Ans.
Sol.

2.

Official Answer NTA (4)

A body of mass 10 kg is projected at an angle of 45° with the horizontal. The trajectory of the body is

observed to pass through a point (20, 10). If T is the time of flight, then its momentum vector, at time

T
t:ﬁ,is
[Take g = 10 m/s?]

10 kg semm &1 &1 fuvs, afast 9 45° @ 1o W yafid far siar 7 1 fuvs &1 yaw v wa fasg (20, 10) &

T
BIAT 3T Yo B | Ife Sga+d &t T &, O 99 tzﬁﬂ"\’ﬂ%ﬂﬂﬁ{q@"ﬂi

[fe=m = g = 10 m/s?]
(1) 100i +(100v2 =200}

(2) 100¥2 i +(100-200v2)
(3) 1001 +(100-20032 )]

(4) 10032 i +(100v2 =200}

Question ID:100432

Ans.
Sol.

Official Answer NTA (4)
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Ablock of mass M slides down on a rough inclined plane with constant velocity. The angle made by the
incline plane with horizontal is 6. The magnitude of the contact force will be:

M T T BT Ud !, fhe QR Fd I W F1d 97 & -1 & TRW% e <81 8| 3fd ddf &fost & ey
0 PIvT 941 I8 B | I¥9d 9o (contact force) & TRATT &I A BN

(1) Mg

(2) Mg cosO

3) \/Mgsin6+ Mgcos 6
(4) Mgsin0/1+p

Question ID:100433

Ans.
Sol.

4.

Official Answer NTA (1)

Ablock ‘A’ takes 2 s to slide down a frictionless incline of 30° and length ‘/’, kept inside a lift going up
with uniform velocity ‘v’. If the incline is changed to 45°, the time taken by the block, to slide down the
incline, will be approximately:

el < @wars arel, 30° BIT W o, FHURRT MFd TR A9 e § e ‘A’ HT 2 s BT GHI 1 8, oid dr
DI THHAM IV’ F HWR Sff I [ # @1 ST 2 | AT M DI BT A d&AdR 45° 81 SC AT &b DI AT
R Ao e § S qHY I B

(1)2.66s

(2)0.83 s

(3) 1.68 s

(4)0.70 s

Question ID:100434

Ans.
Sol.

5.

Official Answer NTA (3)

The velocity of the bullet becomes one third after it penetrates 4 cm in a wooden block. Assuming that
bullet is facing a constant resistance during its motion in the block. The bullet stops completely after
travelling at (4 + x) cm inside the block. The value of x is:

B Tl &1 97 U fIBTE 81 9l & Sid I8 U addbs! & Jedb bl 4 cm TP A<l © | 7M1 e H I & aRM,
Mell Us o ufoRier &7 o/gwd &R R8I 8 | Tilell I & o (4 + X) W ®Y SRl 2| X &7 719 2

(1)2.0
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2) 1.0
(3) 0.5
4)1.5

Question ID:100435

Ans.
Sol.

6.

Official Answer NTA (3)

A body of mass m is projected with velocity A v_in vertically upward direction from the surface of the
earth into space. It is given that v_is escape velocity and A < 1. If air resistance is considered to be
negligible, then the maximum height from the centre of earth, to which the body can go, will be:

(R : radius of earth)

m E@EH B Bl v, L v O F eRIGd F AR H HHAR HUR 1 SR J&a feba Srer 2 | v, IelrT 9 €,
g A <132 3 gar &1 gk 707 7, A1 I8 fUvs gedl & s 9 fhael Af¥iedd Sa d6 e

(R : gt &1 f3ram)

(1) 1+ A2

R
@) 15

R
(3) -

AR
1-2°

4

Question ID:100436

Ans.
Sol.

7.

Official Answer NTA (2)

A steel wire of length 3.2 m (Y_= 2.0 x 10" Nm™) and a copper wire of length 4.4 m (Y, = 1.1 x 10"
Nm), both of radius 1.4 mm are connected end to end. When stretched by a load, the net elongation is
found to be 1.4 mm. The load applied, in Newton, will be: (Given ©t = 22/7)

32meN e & dR (Y, =2.0x 10" Nm?) vd 44 m e dfd & drR (Y, = 1.1 x 10" Nm?) &1 Breard s
1.4 mm &l €, 39 TFl IRl & R -5 A FS & | 59 I8 6 dis & gRT Wil o1 8, AT IR YR &
A 1.4 mm & | ARG 9R (@rs) & 71 = # rm: (ar =0 n=22/7)

(1) 360
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(2) 180

(3) 1080

(4) 154
Question ID:100437

Ans. Official Answer NTA (4)
Sol.

8. In 1% case, Carnot engine operates between temperatures 300 K and 100 K. In 2" case, as shown in the
figure, a combination of two engines is used. The efficiency of this combination (in 2™ case) will be:
germ (1%) Rerfer # v Mt g9 300 K vd 100 K @t & dra areika 2| o & o & R o 2, fgd
(2") Reafay #, 31 oA @1 FAoH vygad frar w2 fada Refa (20) # Hare &) eman gRfl |

100 k | 2™ Case

(1) Same as the 1* case

vor Refd & |\

(2) Always greater than the 1% case

verm Rerfdy & w3 SaraT

(3) Always less than the 1% case

vor Rerfdy & w3 &9

(4) May increase or decrease with respect to the 1% case
v R & Ame # g a1 9 Fadl 2 |

Question ID:100438
Ans. Official Answer NTA (3)
Sol.
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Which statements are correct about degrees of freedom ?

(A) A molecule with n degrees of freedom has n? different ways of storing energy

1
(B) Each degree of freedom is associated with ) RT average energy per mole

(C) A monatomic gas molecule has 1 rotational degree of freedom where as diatomic molecule has 2
rotational degrees of freedom

(D) CH, has a total of 6 degrees of freedom

Choose the correct answer from the options given below:

(1) B and C only

(2) B and D only

(3) A and B only

(4) C and D only

wradr @ pife (G it wiew) @ Iy # /9= § 9§ o9 a1 $o+ |81 87

(A) T& 377] fFa] WA= HIfe n g, 98 n® e —3felT AFdl | SHoll Hied H AHhdT 2 |

1
(B) va& waiasar a1 dife ERTaﬁ?ﬂﬁ St ufd Aie ¥ G g g

(C) Uopet WRAVER {199 & 3f0L31 &I gOiF &I WA dl dife 1 BRil § Sidid fguRATERI S7ufeli &1 goie o W@l
@ Hife 2 Bl 2 |

(D) CH, &1 %l XTIl ®ife 6 € |

o feg v fawedt § & wE SR gH |

(1) @9 Bud C

(2) @9t BTd D

(3) daet Atd B

(4) @aer C7d D

Question ID:100439

Ans.

Sol.
10.

Official Answer NTA (2)

A charge of 4 uC is to be divided into two. The distance between the two divided charges is constant.

The magnitude of the divided charges so that the force between them is maximum, will be:
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(1)1 uCand 3 pC
(2)2 uC and 2 pC
(3)0and 4 nC
(4) 1.5 uC and 2.5 uC
4 uC o ol amar 1, a1 aawl 3 i fear Sirar 2 1 ffora s & 4 &1 g8 g 21 3k s+ 9
¥ s gt o R8T ©, A [T sawii @1 R g
(1)1 pCvua 3 uC
(2)2 uCwa2 uC
(3)0wd4 uC
4)1.5pCua 2.5 uC
Question ID:100440

Ans. Official Answer NTA (2)
Sol.

11. (A) The drift velocity of electrons decreases with the increase in the temperature of conductor
(B) The drift velocity is inversely proportional to the area of cross-section of given conductor
(C) The drift velocity does not depend on the applied potential difference to the conductor
(D) The drift velocity of electron is inversely proportional to the length of the conductor
(E) The drift velocity increases with the increase in the temperature of conductor
Choose the correct answer from the options given below:
(1) A and B only
(2) A and D only
(3) B and E only
(4) B and C only

(A) T1erd & T9EE # gfg @& AT, SolagiHl & AUdTE I &I HIE edl © |

(B) smvars 97 ®1 7, Y 8Y AP & IIURT BIC & &Fhd B GIhATIUTI BT © |

(C) 3uarg o, el R ARG faaR & a9 R iR 781 oxar 2|

(D) seiag[l & AUATE I BT A, ATed DI oIy & JEhATURI BIdl © |
(E) =refe @& dmoee H gig & 7o, JUareg o9F &1 A 9edl © |

M Ry U Rt # § w8 Iax g |
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(1) Paet ATd B
(2) dact ATd D
(3) daet Bud E
(4) Faet Bd C

Question ID:100441

Ans.
Sol.

12.

Official Answer NTA (2)

A compass needle of oscillation magnetometer oscillates 20 times per minute at a place P of dip 30°.
The number of oscillations per minute become 10 at another place Q of 60° dip. The ratio of the total

magnetic field at the two places (BQ :B,) is:

el T P WR W18l 199 191 &1 /9 30° &, 981 alel gradeaardl & (Oscillation magnetometer) &#ur @1
s, ufd e 20 STe Rell & | fhvi gar R Q WR S8l 99 HivT &1 /11 60° &, g8l alaHl o ufd fFe dwn
10 & 9T & | < R R G grrd & 1 gara (B @ By) B9

(1) \3:4

(2) 4:43

3)3:2

4) 2:3

Question ID:100442

Ans.
Sol.

13.

Official Answer NTA (1)

A cyclotron is used to accelerate protons. If the operating magnetic field is 1.0 T and the radius of the
cyclotron ‘dees’ is 60 cm, the kinetic energy of the accelerated protons in MeV will be:

[usem =1.6 x 102" kg, e=1.6 x 107° C]

el ATgAIST &1 YART, el & @Rd & & forg foar sirar 21 af sriery g &3 & a9 1.0 T v
AFAGH DI S0 @ Brar 60 cm g, a1 TR WeH @ 1fast Soft &1 79 (MeV #) 8

RIS m =1.6x10""kg, e=1.6x10"C]

(1) 12

(2) 18

(3) 16

(4) 32
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Question 1D:100443

Ans.
Sol.

14.

Official Answer NTA (2)

A series LCR circuit has L = 0.01 H, R = 10 Q and C = 1 puF and it is connected to ac voltage of
amplitude (V_) 50 V. At frequency 60% lower than resonant frequency, the amplitude of current will be
approximately:

fseft LCR #ioft uRuer § L=0.01 H,R=10Qud C=1 pF &, vd a8 50 V 3mam arel f&:A favwg (V) & e
BT & | TN 3MIRT A 60% HH AGRT W URT & MMM BT Al~Ibe A9 I

(1) 466 mA

(2) 312 mA

(3) 238 mA

(4) 196 mA

Question ID:100444

Ans.
Sol.

15.

Official Answer NTA (3)

Identify the correct statements from the following descriptions of various properties of electromagnetic
waves

(A) In a plane electromagnetic wave electric field and magnetic field must be perpendicular to each
other and direction of propagation of wave should be along electric field or magnetic field.

(B) The energy in electromagnetic wave is divided equally between electric and magnetic fields.

(C) Both electric field and magnetic field are parallel to each other and perpendicular to the direction of
propagation of wave.

(D) The electric field, magnetic field and direction of propagation of wave must be perpendicular to
each other.

(E) The ratio of amplitude of magnetic field to the amplitude of electric field is equal to speed of light.
Choose the most appropriate answer from the options given below:

(1) D only

(2) B and D only

(3) B, C and E only

(4) A, B and E only
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faga g (EM) o & uftig o1 &1 e <1 715 aman 4 3 981 S 91 I |

(A) fdT Faae fagfd grar a0 4, f[IEd & Ud gRaid &F Uh—gaN & ofddd 8l ey Ud a-9T & |aRoT
@1 e faegd &5 a1 geaE 89 & Y B ARy |

(B) faegga greasra a1 # fAfed wott, fagd v geae sial # te 9AM w9 9 fira e 2 |

(C) faegd &= vd ga &3, IMl Ud—g3R & FAMIR 81 ©, Td R & R0l $I Qe & ofgad 8 © |
(D) fagga &1, g1y &= d =T WOl B [QM, S0 H Yeb—gqar & ofwad g+ @fey |

(E) ga1a & & 3™ Td fIgd &5 & STaTH &7 SIuTd THTeT &l el & ax1a” eIl ¢ |

A ey U ffeedl § 9 |l Iugad IR g

(1) @ D

(2) @ae Bwd D

(3)#9w B, Cwd E

(4) @91 A, Btd B

Question ID:100445

Ans.

Sol.
16.

Official Answer NTA (2)

Two coherent sources of light interfere. The intensity ratio of two sources is 1 : 4. For this interference

max T Linin 200+1 o
pattern if the value of E is equal to m , then E will be:
UHT & &I BoAl—Hdg Al I ARTBIN BT &, forea! daarsil &1 agurd 1: 4 7| 39 afdex Ued & fog afe
| IR B 2a00+1 o
Ezﬁrnﬁ B3 P aRER 2|l Ezﬁrwsﬁm:
(1) 1.5
(2)2
(3) 0.5
41

Question ID:100446

Ans.

Sol.

Official Answer NTA (2)
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17.  With reference to the observations in photo-electric effect, identify the correct statements from below:
(A) The square of maximum velocity of photoelectrons varies linearly with frequency of incident light.
(B) The value of saturation current increases on moving the source of light away from the metal surface.
(C) The maximum kinetic energy of photo-electrons decreases on decreasing the power of LED (light
emitting diode) source of light.

(D) The immediate emission of photo-electrons out of metal surface can not be explained by particle
nature of light/electromagnetic waves.

(E) Existence of threshold wavelength can not be explained by wave nature of light/electromagnetic
waves.

Choose the correct answer from the options given below:

(1) A and B only

(2) A and E only

(3) C and E only

(4) D and E only

BIe! fdgd ydTg & Yeror & Wy H, e QU Y HeAl H | HE b g

(A) BIET Soag & AAHAH T dBT G, AURTT YHTLT DI SMIRT & A1 TRed Y& ®Y & gRafiia gram 2 |

(B) 3t yeprer W, €ifcdsd a1 W R ST & Al W« 9RT BT A 98T © |

(C) oI & UaIsS! (VT Sl SRITS) FId &1 Afdd & "eH WR, Bl SeidgHi dl ifSddd ITfast $Holl &1 A4

Hedl 2 |

(D) gtfcad Tt | BICI-goldgMl & AREIOTd: I &1 AR, GHTel AT [Agagma’a a1 & S0 FaER & gRI
TE B ST G & |
(E) el qdreed & iRde @1 @ren, yare a1 fgdgeerd all & a3 J9eR @& gRT 78l &1 off §ahd! © |

T ey U fwedl # | |affde Iugaa SR g
(1) @aet Atd B
(2) @aet Atd E
(3) @ae C vd E
(4) @ae D vd B
Question ID:100447

Ans. Official Answer NTA (2)
Sol.
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18.

The activity of a radioactive material is 6.4 x 10~ curie. Its half life is 5 days. The activity will become
5 x 107 curie after:

(1) 7 days

(2) 15 days

(3) 25 days

(4) 35 days

ol NfeArafsha uamel o1 Afdpaar 6.4 x 10 &g 8| g9a7 gy 5 7 21 foba a7 are A &1 41
5 x 107 & 81 Sme ?

(1) 7 f&=r #

(2) 15 f&=r #

(3) 25 fe=r #

(4) 35 fe=r #

Question 1D:100448

Ans.
Sol.

19.

Official Answer NTA (4)

For a constant collector-emitter voltage of 8 V, the collector current of a transistor reached to the value
of 6 mA from 4 mA, whereas base current changed from 20 pA to 25 pA value. If transistor is in active
state, small signal current gain (current amplification factor) will be:

8 V ReR A aTel HUTEH-Icduid dlecdl & folg, fHul ZIforee @1 aRT &1 919 4 mA 9 6 mA &R UgadT &, Sdfd
AR 1R & 719 20 pA F 25 pA & 719 IR gRafid s 8 | afe gIoRex Aafsha sfaer ¥ 8, df oy Rie arn

Ay (9T yaeie oTids) ST A B
(1) 240

(2) 400

(3) 0.0025

(4) 200

Question ID:100449

Ans.
Sol.

Official Answer NTA (2)
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20. A square wave of the modulating signal is shown in the figure. The carrier wave is given by C(t) =5 sin
(8 mt) Volt. The modulation index is:
fora 3 Afge®d Rid @ S aieR a3 uelRid & | argd a3 C(t) = 5 sin (8 wtt) Volt & | #ige™ olie &1 A1
5

m (t)
in Volt{ 05 1| 1.5 2| 25

~v

(1)0.2
(2)0.1
(3)0.3
(4)0.4
Question ID:100450

Ans. Official Answer NTA (1)
Sol.

21. In an experiment to determine the Young's modulus, steel wires of five different lengths (1, 2, 3, 4, and

5 m) but of same cross section (2 mm?) were taken and curves between extenstion and load were
obtained. The slope (extension/load) of the curves were plotted with the wire length and the following

graph is obtained. If the Young's modulus of given steel wires is x x 10" Nm™, then the value of x is

[T 0TS AT BRA D Y YANT H, Uid se—are T erargdi (1,2, 3,4 vd 5 m) fhg THF IguRe P &b
2 mm?) aret e & dR fog 1Y €, d TR-AAIS (WR) 9% U fby Y | IRI @7 oIS B A1, ai & gl
(TR/TS) BT IRRa farar 7 B, vd ot 3% ur v war 21 A T W & AR @1 W [onas

X X 10" Nm?2g| X &1 59 =
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1. .2 3 4 5
Wire length (m)

Question ID:100451

Ans.

Sol.
22.

Official Answer NTA (2)

In the given figure of meter bridge experiment, the balancing length AC corresponding to null deflection

of the galvanometer is 40 cm. The balancing length, if the radius of the wire AB is doubled, will be

cm.
HAex A @ v & oy gy o #, armdt & 3 g & forg, dgee awrs AC &1 A9 40 cm & | Ife aR AB
@I 351 IR B D A1, qT AT oIS Bl AN cm g[T |

5V

|y

||

R, R,
A C B

Question ID:100452

Ans.

Sol.
23.

Official Answer NTA (40)

A thin prism of angle 6° and refractive index for yellow light (n,)1.5 is combined with another prism of

angle 5° and n, = 1.55. The combination produces no dispersion. The net average deviation (6) produced

X
by the combination is (;J . The value of x is
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T 6° BIVT arel Uclel U fSraapT et uebrer & forq sraciHiap (n,)1.5 €, @1 5° ®Iv1 vd n, = 1.55 arel g2 o

1
X

Eﬁ?ﬂﬂ{iul&dm\mdl%\'lHmw#@ﬁ‘s‘aﬁﬁ%ﬂ@fﬁﬁ%lﬁﬁmﬁg@@sﬁwﬁﬂw( j 21X

Question ID:100453
Ans. Official Answer NTA (4)
Sol.

24. A conducting circular loop is placed in X - Y plane in presence of magnetic field B= (3‘[33 + 3‘[21%) in SI
unit. If the radius of the loop is 1 m, the induced emf in the loop, at time, t =2 s is nw V. The value of n
is

B ]§=(3t33+3t2f<) (SI 5@ #) P SuReIfY #, v arers gerdR oRT X - Y aa # @y ofrar €| i

W B Ime,d T t=29%ve R, R H URd fIg[@ aed 9 (emf) &1 99 nt V & n &1 A9
gl

Question ID:100454
Ans. Official Answer NTA (12)
Sol.
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25.  Asshown in the figure, in steady state, the charge stored in the capacitor is x 107 C.

o & yefRia durRa & et sraxen #§ wferd smder &1 74 x 10° C grm|

E=10V
4|I—1NWW—

r=10 ()
R=100
MWW

C=1.1pF

4||—MNW_

R'=200 Q

Question ID:100455

Ans. Official Answer NTA (10)
Sol.

26. A parallel plate capacitor with width 4 cm, length 8 cm and separation between the plates of 4 mm is
connected to a battery of 20 V. A dielectric slab of dielectric constant 5 having length 1 cm, width 4 cm
and thickness 4 mm is inserted between the plates of parallel plate capacitor. The electrostatic energy of
this system will be €.

(Where € is the permittivity of free space)
T TR UfedT FeTRE @1 ufedl @ drsts 4 cm, o8 8 cm Ud 3@ §19 &1 g9 4 mm 2, S f g 20 V
qrell IE1 A ST ¢ | U 5 WRIAEdie aTal WRIdgd el ufedl & 4 # @1 9rdn 8, sl awrg 1 om, drsrs 4

cm Ud Hiers 4 mm 2 | 39 o &1 &Afad dga ol $1 AF eJ.

(STt €, gadt ST Bl fagaeier €)

Question ID:100456

Ans. Official Answer NTA (240)
Sol.
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27.

A wire of length 30 cm, stretched between rigid supports, has it's n™ and (n + 1)™ harmonics at 400 Hz

and 450 Hz, respectively. If tension in the string is 2700 N, it's linear mass density is kg/m.
& 30 cm o1 AR &1 ReR MURT & dra Hiam gon 7, @t ndi vd (n+ 1) 3 €<t (harmonic) s#er: 400
Hz td 450 Hz % 2| afe aR w 2700 N &1 T=iar 7, A $96T Y& SH 8 kg/m g 1.

Question ID:100457

Ans.
Sol.

28.

Official Answer NTA (3)

A spherical soap bubble of radius 3cm is formed inside another spherical soap bubble of radius 6 cm. If
the internal pressure of the smaller bubble of radius 3 cm in the above system is equal to the internal

pressure of the another single soap bubble of radius r cm. The value of r is

Bl 6 cm 33T aTel MATPR Vg & gagel S <R, UP 3 cm BT a1er AR A BT goadal a1 ¢ | Ifa
S AR #, 3 cm 3531 91e 81 gagel &1 1<k M6, 61 o1 1 em 31 aTel s/dbel A9 & gagal &
HTIR®P M S a_IER 8, I 1 BT A BT |

Question ID:100458

Ans.
Sol.

29.

Official Answer NTA (2)

A solid cylinder length is suspended symmetrically through two massless strings, as shown in the figure.

The distance from the initial rest position, the cylinder should by unbinding the strings to achieve a

speed of 4 ms, is cm. (take g = 10 ms)
TF o1 Jofd, ST 31 gemmRizd IR & gRT F9Hd U ¥ AR dedH™ T & | IR[AT B GieH W, afe
I8 Il FIRAT 7, AT 31U+l IRMAe ReR Reafd & Amve CcM g & 918 I8 4 ms™' BT =S UK IR

| (afe g= 10 ms?)

LLLLL LSS S LLL

AT A T
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Question ID:100459

Ans. Official Answer NTA (120)
Sol.

30. Two inclined planes are placed as shown in figure. A block is projected from the Point A of inclined
plane AB along its surface with a velocity just sufficient to carry it to the top Point B at a height 10 m.

Ater reaching the Point B the block slides down on inclined plane BC. Time it takes to reach to the point
C from point A is t(\/§+ l)S . The value of t is . (use g =10 m/s?)

Q1 3T a1 frF # SR AR ¥ U 2 | AB a 9dt & A g % U& e @l ddt & Irgfas A 34 I |
gafid far S € 6 99 98 od a1 & ¥ 9@ uga 9@, 5 {6 [0 m &) Fa8 R 2 | fIg B R uge & 919

I8 Yl BC a8 R fhrerar € | fag A C R ugam # 9 t(\/§+l)s BT FHY T & | t BT A
BN 1 (g = 10 m/s> T o)

10 m

<450 30°

A C

Question ID:100460
Ans. Official Answer NTA (2)
Sol.

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in; Email : smd@matrixacademy.co.in

Page No. 18




