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Rotation

1.

A.

[
The radius of gyration of a uniform rod of length /, about an axis passing through a point 4 away from the

centre of the rod, and perpendicular to it, is :

[
TS [, D1 Uh YHAHA B & oIHad 31 SHD ds A ZQ@WWW@&TE&W&I%?&W&HWW(mdiuS of

gyration) HTAME:

1 3 7 1
(15! 2) \/%l (3%) \/%l @ 3!

Question ID : 4050365
Option 1 ID : 40503617
Option 2 1D : 40503618
Option 3 ID : 40503619
Option4 1D : 40503620

Sol.

Electromagnetic Induction

2.

A.

Consider a circular coil of wire carrying constant current I, forming a magnetic dipole. The magnetic flux
through an infinite plane that contains the circular coil and excluding the circular coil area is given by ¢, . The
magnetic flux through the area of the circular coil area is given by ¢, . Which of the following option is
correct ?

G ATHR DI Teb il H [Agfd &R1 [ g8 381 2, T BRI I8 Tob graob 1 fg—gd 1 4lfcl 8 | IS Uep 3w Acls, foraH I8
Bl B, IR [T sl aTell geird &3 (el il 1, J Bl ST+ dTel FeTad b1 A1 ¢, B1 AR Bl & &7 3 BIbR ST+ aTel
TeleRd BT AT §,, 81 Al FreIferRa 3 A bl fdehey wel g ?

(1) ¢i < ¢o (2) ¢1 = ¢o 3) (I)i > (I)o (4%) (I)i = (I)o

Question ID : 40503613
Option 1 ID : 40503650
Option 2 ID : 40503649
Option 3 ID : 40503651
Option 4 ID : 40503652
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Sol.

Electromagnetic Waves
3. If the magnetic field in a plane electro magnetic wave is given by g =3 x 10 sin(1.6 % 10°x + 48 x

10'°) ; T, then what will be expression for electric field ?

IR v e g —grRea AR e gRe s g =3 % 107 sin(1.6 x 10°x +48 x 10'°t) ; T =1, a1 s fagga e
B

(1) E=(3><1o—8 sin(1.6><103x+48x101°t)3V/m)
(2) E =(60sin(1.6x10°x + 48x10°)kV /m)
(3%) E = (9sin(1.6x10°x+ 48x 10" )kV /m)

(4) E=(3x10"sin(1.6x10°x + 48x10°1)iV /m
A.
Question ID : 40503615
Option 1 ID : 40503657
Option 2 ID : 40503660
Option 3 ID : 40503658
Option 4 1D : 40503659 :
Sol.

Electromagnetic Induction

4. Along solenoid of radius R carries a time (t) - dependent current I(t) = I t(1 —t). Aring of radius 2R is
placed coaxially near its middle. During the time interval ( < t <1, the induced current (I,) and the induced
EMF(V,) in the ring change as :
(1) Direction of I, remains unchanged and V _ is zero att=0.25
(2) Att=0.25 direction of I reverses and V  is maximum
(3) Direction of I, remains unchanged and V , is maximum at t=0.5
(4*) At t=0.5 direction of I reverses and V, is zero
a1 R @1 go el uReiferat # 1(t) =1 t(1 — t) A &1 951 (t) @ 1l aeen] 83 g UR1 98 W81 8 | 9gs 419 & o
& U= 2R 3 o1 geb el R el g8 & | aiRrel () < ¢ < 19 R A aRa faega g (1) 9 URa fagga—drees oo
(V,) [ UbR @ aeerd € ?
(1) I, B ez v R 8 3R t = 0.25 RV, 8 |
(2)t=0.25 w1, & feen S SN 8 3RV, SHfapea e |
(3) I, ® fean yss e vEdf g iR t = 0.5 RV, 3ferebe 8 |
(4*)t=0.5 R, B Seae SN 2RV, 748 |
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A.

Question ID : 40503614
Option 1 ID : 40503655
Option 2 ID : 40503656
Option 31D : 40503653
Option 4 ID : 40503654
Sol.

Current Electricity

5. The current I, (in A) flowing through 1€ resistor in the following circuit s :
[ 1Q
20
N\
1Q
VWV
20
f
Ll
v

{2 aRuer 7 1 Q uftRier W g8+ drefl faggd a1 [ S1a (A #) 3
(1)0.4 (2%)0.2 3)0.5 (4)0.25
A.
Question ID : 40503612
Option 11D : 40503645
Option 2 ID : 40503647
Option 3 ID : 40503646
Option 4 1D : 40503648
Sol.

Waves on String

6. Speed of a transverse wave on a straight wire (mass 6.0g, length 60 cm and area of cross-section 1.0 mm?)
is 90 ms™. If the Young's modulus of wire is 16 x10'"Nm, the extension of wire over its natural length is :
T6.0 9 5@ & b 60 cm TR TR IR SR -1 1 11 90 ms™ & | I TR &1 A7 1 onieb 16 x 10" Nm 2 iR 59
IR BHIC BT &=thel 1.0 mm? 81, A1 TR A GYIAR HI A€ |
(1)0.01 mm (2)0.04 mm (3)0.02 mm (4*)0.03 mm

A.

Question ID : 4050369
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Option 1 ID : 40503635
Option 2 ID : 40503636
Option 3 ID : 40503634
Option 4 ID : 40503633

Sol.
Electrostatics
7. Two infinite planes each with uniform surface charge density + o are kept in such a way that the angle
between them is 30°. The electric field in the region shown between them is given by :
3T oTTg 3IR ArSTg dTel &1 AHAA! ® ard 30° T IV 91 BT 2 AR I IR Uh A Y I + G Bl
T & | 91 A @ ar fawery T &l | fdggd & 81 -
+ o y
‘o 30°
(1) 52 [(“ﬁ)“—} @52 [(“ﬁ)-‘/“}
0 0
c 31, X c NERTE
o[ Bt T
3 K @ oe |l 2) 2
A.

Question ID : 40503610
Option 11D : 40503639
Option 2 ID : 40503640
Option 3 ID : 40503638
Option 4 ID : 40503637
Sol.

Rotation

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999



MATRIX JEE Academy

Matrix  jgg (MAIN ONLINE) JAN., 2020

A.

As shown in the figure, a bob of mass m is tied by a massless string whose other end portion is wound on a
fly wheel (disc) of radius r and mass m. When released from rest the bob starts falling vertically. When it has
covered a distance of h, the angular speed of the wheel will be :

ST 6 2 ¥ fQRImIT TR/ 8, m SHI & el bl U GHRIed SR I SIShl 1 8 | SR DI GOl 3R Udh
JUIH IR U] 3T B | SUh bl {31 1 AR GHM m 8 | ST Meieh P! fARTATERLT 4 BIST Il 8 Tl I8 SHeAR
forem % RS o7 B | 9 UK AT gY 919 et h 8 79 R o 1 Su=ish &1 HIofid 1 8

1ri 21@ 3ri 4*1@
O pes @\ 3) "\ 2gn (4%) =\

Question ID : 4050362
Option 1 ID : 4050366
Option 2 ID : 4050367
Option 3 1D : 4050368
Option 4 ID : 4050365

Sol.

Wave Optics

9.

A.

Visible light of wavelength 6000 x 10-*cm falls normally on a single slit and produces a diffraction pattern. It
is found that the second diffraction minimum is at 60° from the central maximum. If the first minimum is
produced at 0, , then 0, is close to :

YHIRIB & Th TR H 6000 x 108 cm dRTRed BT UdhTel U Ydbel 3N IR o+aq Isdl 8 3R Udh faac= Ues
AT 2 | 39 Uesl H g1 e =IaH B He<d 9 60° DIV UR Ferdl B | A $HH1 9o a9 0, R8I al
0, =1 9 3 frras e B 2

(1%)25° (2) 30° (3)45° (4) 20°

Question ID : 40503620
Option 1 ID : 40503679
Option 2 ID : 40503678
Option 31D : 40503677
Option 41D : 40503680

Sol.

KTG & Thermodynamics
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b S C, 4
10. Two moles of an ideal gas with C. = 3 are mixed with 3 moles of another ideal gas with C. = 3- The
v v
C

P . .
value of C for the mixture is :
Y

G 5 C, 4
T 3ael i, e fordr = 3%, & &1 Hiet o1 v gt aeret e, e o - =5 R, D 3 el 9 favaran

CP
Sar g | T @ 5 s & oy C PTHM B

v
(1*)1.42 (2) 1.47 (3)1.50 (4)1.45

A.

Question ID : 4050367

Option 11D : 40503627

Option 2 ID : 40503626

Option 3 ID : 40503625

Option 4 ID : 40503628

Sol.
Semiconductors
11. Which of'the following gives a reversible operation ?
91 7 & 19 v SopAviig Afthar g g ?
(1%) 0—@0—0 ) :j>o—0
G| P @ j)—‘
A.

Question ID : 40503619
Option 1 ID : 40503673
Option 2 ID : 40503676
Option 31D : 40503674
Option 4 1D : 40503675
Sol.

Geometrical Optics

12. If we need a magnification of 375 from a compound microscope of tube length 150 mm and an objective of
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focal length 5 mm, the focal length of the eye-piece, should be close to :

e T 150 mm TYI B SIS dTel AYe Geaawll (AISHIpId) H 375 I G Bl azaehdl 81 a1 5896
ANAGTID oI Bl BIbd X Smm 1, AT ST 3BT oI F B Bidd g 11 9 4 fdda e grfi ?

(1)2 mm (2) 12mm (3*)22 mm (4)33 mm

A.

Question ID : 40503616
Option 1 ID : 40503664
Option 2 ID : 40503661
Option 3 ID : 40503662
Option 41D : 40503663
Sol.

Electromagnetic Induction

13. A LCR circuit behaves like a damped harmonic oscillator. Comparing it with a physical spring-mass damped
oscillator having damping constant 'b', the correct equivalence would be :
T LCR ufRuey argefad afrad <1fersl @l Wifd @rdeR 6Ral 8 | afe 3d! Jor=l Us AT IR ol Soqq= 4 a
FHfad g Qifera fovTeT srara Rerie 'b' 81, | B Sy o1 Faded Rl 8 -

1
(DL mCokRoD (2*)L<—>m,C<—>E,R<—>b
1 1 1
B)Leok,CobRem (4)L<—>E,C<—>;,R<—>E

A.

Question ID : 4050361
Option 11D : 4050361
Option 2 ID : 4050362
Option 3 ID : 4050363
Option 4 1D : 4050364

Sol.
Gravitation
14. A satellite of mass m is launched vertically upwards with an initial speed u from the surface of the earth. After

m
it reaches height R(R =radius of the earth), it ejects a rocket of mass 10 5© that subsequently the satellite

moves in a circular orbit. The kinetic energy of the rocket is (G is the gravitational constant; M is the mass of the
earth):
T m S UH SUUE B gedl 3l Fag A SHeafeR f2n # SR 31 IR u 1y F yeifd {6 Sirdn § | 579 98 Swig

R (R= gedi &1 f2ram) @1 918 IR ugadl g, 9 I8 m/10 SF9H & U DT P Ie&U0T 59 YHR A Bl & [
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SUIE T U I Pel H Tl oIl & | ST Abe B ISt Sl 5 (G [ocarsdyvr Rerie g M gedl &1

SRAM )
2
E(UZ+EGMJ mf oo 2GM
M 2" 200 R @ 720" TV3R
, 119 GM 3m 5GM
S T @ 3" er
A.
Question ID : 4050366
Option 1 ID : 40503622
Option 2 ID : 40503624
Option 3 ID : 40503621
Option 4 1D : 40503623
Sol.
Atomic Structure
15. The time period of revolution of electron in its ground state orbit in a hydrogen atom is 1.6 x 10-'%s. The

frequencey of revolution of the electron in its first excited state (ins—1) is :

U IS SIoT URHIY] H Seids 4 SAD] JATH Sroll Bl Bal H 1.6 x 107165 3 Geb URepHOT YRT Rl © | USell ST
3TaReNT H golag i &1 gRemHvT gy BRf (s #)

(1)6.2 x 10" (2) 5.6 x 10" (3) 1.6 x 10" (4*)7.8 x 10"
A.
Question ID : 40503618
Option 1 ID : 40503669
Option 2 ID : 40503672
Option 31D : 40503670
Option 4 ID : 40503671
Sol.

WPE

16. A 60 HP electric motor lifts an elevator having a maximum total load capacity of 2000 kg. If the frictional
force on the elevator is 4000 N, the speed of the elevator at full load is close to : (1 HP=746 W, g=10
ms)
31feraa 2000 kg 1 Fof MR T dTel U Teildex d1 60 HP a1a e Ale’ 0% 1 3R o1l & | IfS Tefiaex
UR I aTeT "9 07 61 4000 N 81, 1 gX7 &1 | 4R §Y Yeildex &l i 71 4 A fods Freean 2 ? (1 HP = 746
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W, g=10ms™?)
(1) 1.5ms™! (2*¥) 1.9ms™! (3) 1.7ms! (4)2.0ms™!
A.

Question ID : 4050363
Option 1 ID : 40503612
Option 2 ID : 40503610
Option 3 ID : 40503611
Option 4 1D : 4050369
Sol.

Capacitance

17.

A parallel plate capacitor has plates of area A separated by distance 'd' between them. It is filled with a
dielectric which has a dielectric constant that varies as k(x) =K(1 + ax) where 'x' is the distance measured
from one of the plates. If (ad) << 1, the total capacitance of the system is best given by the expression:
HATATR AT | & U GRS Bl il BT 8hdl A & T S9S Gra al 81 'd' 8 | 371 il & §19 Udh IRTdeld HIRT 8ol & forant
wRraEraia k(x) = K(1 +ax) 8 [ I8l iR x' forefl vo e A g3 2 1312 (ad) << 1 81, 1 39 GeilRa ol enRdT &1 Suga A1
BT :

Ae, K dY .
(1) Ed [1+(%j J %) AIZE (14‘%(1)

Ag K d?
(3) AIZeo(l+ad) (4) Ed (1+a2j

A.
Question ID : 40503611
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Option 1 ID : 40503643
Option 2 ID : 40503644
Option 3 ID : 40503642
Option 4 1D : 40503641

Sol.

Wave Optics

18.

A.

A polarizer - analyser set is adjusted such that the intensity of light coming out of the analyser is just 10% of
the original intensity. Assuming that the polarizer - analyser set does not absorb any light, the angle by which

the analyser need to be rotated further to reduce the output intensity to be zero, is :

U gah—Tdeelve ™ B 54 UDHR A FHIAINST 51 1 & b faweives 3 eheras 311+ aTet WahTel &l el 9o

BT DI 10% 2 | TS 8 T H UebT=I BT ST = BI1 81, Al fd2eiveh Dl fobeil HIF & D01 A FAT IR I dTeR
3T aTel UhTRT &I a2 8l SIRAN 2
(1)90° (2) 45° (3%) 18.4° (4)71.4°

Question ID : 40503617
Option 1 ID : 40503665
Option 2 ID : 40503668
Option 3 ID : 40503666
Option 41D : 40503667

Sol.

KTG & Thermodynamics

19.

A.

A litre of dry air at STP expands adiabatically to a volume of 3 litres. If y =1.40, the work done by air is :
(314=4.6555)[Take air to be an ideal gas]

1 <1eR 3RIae @1 g% &a1 W1 {6 A a1y @ g1 (STP) WR 2, $& I Ufehal | UTRd 8IR 3 ey I &l 8l
SN B AfE y = 1.40 1 591 §RT {3 T B &1 A & (314 = 4.6555)[7a1 &1 aneet 399 A1)

(1) 100.8 J (2)48 7] (3%)90.5J (4)60.7J

Question ID : 4050368
Option 1 ID : 40503632
Option 2 ID : 40503629
Option 3 ID : 40503631
Option 41D : 40503630
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Sol.

COM, Momentum & Collision

20.

A.

Three point particles of masses 1.0 kg, 1.5 kg and 2.5 kg are placed at three corners of a right angle

triangle of sides 4.0 cm, 3.0 cm and 5.0 cm as shown in the figure. The center of mass of the system is at a

point :
2.5kg
5 cm
4cm

(1)2.0 cmright and 0.9 cm above 1 kg mass  (2*) 0.9 cmright and 2.0 cm above 1 kg mass
(3) 1.5 cmrightand 1.2 cm above 1 kgmass (4) 0.6 cm right and 2.0 cm above 1 kg mass

Ueh FHHT0T (3 [gas! <fiF Yo 4.0 cm, 3.0 cm 3R 5.0 cm o= &, & i+ o= 1.0 kg, 1.5 kg 3R 2.5 kg
SHM & U9 B I g & (o <) | 599 11 &1 el s R fig g g :

2.5kg
5 cm
4cm|

(1) 1kg =¥ & 2.0 cm SR IR 3R 0.9 cm W HIIAR T |
(2*) 1kg S=@™E & 0.9 cm SR IR IR 39 2.0 cm $WR B AR T |
(3) lkg @M @ 1.5 cm SRR 3R 1.2 cm SR HIIAR T |
(4) 1kg @M & 0.6 cm SR IR 3R 2.0 cm W HIIAR T |

Question ID : 4050364
Option 11D : 40503614
Option 2 ID : 40503613
Option 31D : 40503616
Option 41D : 40503615
Sol.

WPE

21.

A particle (m= 1 kg) slides down a frictionless track (AOC) starting from rest at a point A (height 2 m).

After reaching C, the particle continues to move freely in air as a projectile. When it reaching its highest
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point P (height 1 m), the kinetic energy of the particle (in J) is : (Figure drawn is schematic and not to scale;
take g =10 ms™ .

%ﬂﬁﬁ@?@aﬁvﬁ%awAOCWIkg S BT T Ul fag A (SaTg 2 Hex) I faRmHmeaRen 4 g%
BIHR -1 B AR e 2 | g C R ugem & 91 I8 U U8 &l AR 8a1 § ol I8d1 § | 519 I8 10
Iadd fd=g P (AT 1 HIeR) WR UG, A1 $AD! ISt il (J H) 1 A1 8 - (fazman 12 o diafasd ; g
%1 A 10ms 2 o)

A
MO )
T\ Height
g p
: A 9
N | 7
v
(0]

A.
Question ID : 40503621
Sol.  10.00

Dual Nature of Radiation & Matter
22. A beam of electromagnetic radiation of intensity 6.4 X 10~ W/cm? is comprised of wavelength, ), =310 nm.

It falls normally on a metal (work function ¢ = 2eV ) of surface area of 1cm?. If one in 10° photons ejects
an electron, total number of electrons ejected in 1 s is 10~.

(hc=1240 eVnm, 1eV =1.6 x 10°]), then x is

e 6.4 x 107 W/em? dret fagga — q@aﬁaﬁﬁo—wzﬁwmaﬁmw‘ A =310nm & | T8 {01 Joi Ueh
e1q (BRI Tt @ = 2V ) B T8 IR o4 1cm? &5hel IR U &1 © | IS A8 TR ueH aret 10° BIEHI | dbadt
& BICH Ut Soldg = dl (Ish1RId &l 81 1R 1 s # F=pfid selagHl ol @ 1088, drx dra=e
(hc=1240 eVnm, 1eV=1.6 x 10°"%])

A. 11.00
Question ID : 40503625:
Sol.

Electromagnetic Induction
23. Aloop ABCDEFA of straight edges has six corner points A(0,0,0), B(5,0,0), C(5,5,0), D(0, 5, 0), E(0, 5,

5)and F(0, 0, 5). The magnetic field in this region is B= (3; + 41A<) T . The quantity of flux through the loop
ABCDEFA (in Wb)is___
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ABCDEFA ¢u &1 941 YoiT§ Wil 8 3R 90 8: B 39 UdR &: A(0,0,0), B(5,0,0), C(5,5,0), D(0, 5, 0), E(O,

5,5) AR (0, 0, 5) 171 3 &7 4 grber 8 B = (31 + 4k ) T 21 g7 ABCDEFA % 81 T A erere 7

A (WbH ) 8 |
A. 175.00
Question ID : 40503624

Sol.

KTG & Thermodynamics

24, A Carnot engine operates between two reservoirs of temperatures 900 K and 300 K. The engine performs
1200 J of work per cycle. The heat energy (in J) delivered by the engine to the low temperature reservoir, in
acycle,is .
& ST gwod 1 900 K 3R 300 K & &1 &A1 HSRI & §19 Il STdl © | §=o19 U ash 1 1200] gRAToT &1
BRI HRAT 2 | g7oT 11 a9 dTel S H8R 1 Ufd T fha o= (J #) ersars .

A. 600.00
Question ID : 40503623
Sol.

Thermal Expansion

25. A non-isotropic solid metal cube has coefficients of linear expansion as : 5 x 103/°C along the x-axis and 5
x 107%/°C along the y and the z-axis. If the coefficient of volume expansion of the solid is C x 1076/°C then
the valueofCis
eTg @ 91 Y U O AP T & YWY YAR Yo 399 UHR & 5 x 105/°C x-faan d qen 5 x 10-9/°C,
YT z- feemali # | 9 g9 A AR o C x 10 9°C AL ACHdaas

A. 60.00
Question ID : 40503622
Sol.
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