i Matrix JEE (MAIN ONLINE) JAN., 2020

MATEEX JEE Academy
PHYSICS
09 Jan. 2020 [EVENING]
JEE MAIN PAPER ONLINE

RED COLOUR IS ANSWER IN JEE-MAIN

Alternating Current

1.

Question ID : 4050362158
Option 11D : 4050367717
Option 2 ID : 4050367720
Option 3 1D : 4050367719
Option4 1D : 4050367718

Sol.

Errors & Significant Digits

2.

Ans.

In LC circuit the inductance L =40 mH and capacitance C =100 pF. If a voltage V(t) = 10sin(314t) is
applied to the circuit, the current in the circuit is given as :

& LC uRu # IRew@ L =40 mH der fagga enRar C = 100 pF 2 (afk areest V(t) = 10si
BIERIERECESEICIINEIRIE

(1) 0.52 sin(314t) (2) 5.2 cos(314t)

(3) 10 cos(314t) (4

iven below. Which of the following options is
frfoRed fawedi ¥ 9 pH-—ar a2 2

0.2
236. 183

A +B +C =A,+B,+C, <
3
3) A, +B;+C,=A,+B,+C,

A +B +C <A, +B;+(C; <
) A,+B,+C,<A,+B,+C,

Bonus

Question ID : 4050362144
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Option 11D : 4050367663
Option 2 ID : 4050367664
Option 3 ID : 4050367662
Option 41D : 4050367661
Sol.

COM, Momentum & Collision

where a and b are constants and 0 < x < L. The value of x for the centre 0

2
W@Laﬁwwaﬂmwmp(x)=a+b(3j ARG R0<x<L|Bs®

THA B B o1 X BT AT B :
3( bJ 4 a+b
Yo L
2\ 2a+b 2a+3b

Question ID : 4050362148
Option 1 ID : 4050367680

Option 2 ID : 4050367679
Option 3 ID : 4050367678 /
Option4 1D : 40503676/ oo
Sol.

P4
Circular

ss m, spring constant k and natural length /) rests in equilibrium on a horizontal

the'spring is fixed at the centre of the disc. If the disc together with spring mass system,
abgg?i’t’s gxis with an angular velocity o, (k>>m®?) the relative change in the length of the spring is

(spring mass) 1T (G m, A ReRT k 3R UThicie TS /) Aford Jravelt 4 U Ao f$ww
UR 1 83T & | PHT b1 WMl IR %P & Bs UR A6 o | Al 379 S Pl g4 DA S [F1H1 & 1 §HD 316l B
FRI 3R @, (K>>m@?) ST I A GAI1 ST A1 ] S ATel A 61 18 3 gaelrd & fordl diF —41 fadhey Fders g ?
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2 2 Y m> 2 ( mo’
(1) =2 @ 3= @ \E ( K ]

Question ID : 4050362149
Option 11D : 4050367681
Option 2 ID : 4050367683
Option 3 ID : 4050367682
Option 4 ID : 4050367684
Sol.

Magnetic Field & Force

5. An electron gun is placed inside a long solenoid of radius R on its axis: , n turns/length and

electron does not hit the surface of the solenoid, maxim ssibl ‘ 1s (all symbols have their
standard meaning) : \
Teh goraeT Herdl (electron gun) @1 R o @1 v Y 1831 & | URAITHT H TR & n gATd Uil

gHTS IS & 1 3HH g8 aTell fdgld R B1 A1 12 P o a1 feen 9 v 71fdy & gorae= verfug
AT B | afe yeifod serae™ aRArferdr ?bjrad B A A fh=1 81 el & ? (1 31eRi BT A
31ef o)

ep,nlR
(4) = —
Option 31D : 4050367715
Option 4 ID : 4050367713
Sol.
Semiconductors
6. Two identical capacitors A and B, charged to the same potential 5V are connected in two different circuits
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as shown below at time t = 0. If the charge on capacitors A and B at time t = CR is Q, and Q, respectively,
then (Here e is the base of natural logarithm)

THEAT fa9a 5V 1R rafrd &1 aawdl el A iR B &1 993 t = 0 W = fawmd 13 |1 fafi= uRuedi & argar Sirst
STl s | t=CR W AuiRal A sk B wader s Q, 3R Q, 81l (Uel e urfere @R &1 A1 8)

I I
)= =
R R B
CcvV VC VC (GAY
(1) Qs = ’QB o (2) Qa _T’QB =5
3) Q, =VC(C,Q,=CV (4*) Q, =VC,Qp =

Question ID : 4050362155

Option 1 ID : 4050367706

Option 2 ID : 4050367707

Option 3 ID : 4050367705

Option4 1D : 4050367708

Sol.

Geometrical Optics

4
7. There is a small source of light thbelow the surface of water (refractive index = 3 )in a tank of
y e

large cross sectional s cting any reflection from the bottom and absorption by water, percentage

gmi'\rﬁwmﬁﬂsﬁwﬁﬁmwmma%gﬁarsﬁaﬂﬁﬁmwmaﬁmﬁaﬁwﬁwmm
TR :
, RSgan Sams h 81 3R 381 agha 3 1 81 o 39T &5 el 2nrh BT 7]
(1)21% (2%) 17% (3) 50% (4)34%
Question ID : 4050362160
Option 11D : 4050367727
Option 2 ID : 4050367728
Option 31D : 4050367725
Option 4 ID : 4050367726
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Sol.

Dual Nature of Radiation & Matter

8.

Question ID : 4050362161
Option 1 ID : 4050367729
Option 2 ID : 4050367732
Option 3 ID : 4050367730

An electron of mass m and magnitude of charge |e| initially at rest gets accelerated by a constant electric
field E. The rate of change of de—Broglie wavelength of this electron at time t ignoring relativistic effects is :

T olag 1 b1 SHIF M T2 S UR 3712 &1 91 |e| B | I8 faRTHTEReN # 8 721 59 IR Ueh ReR fagid &3 E erma 58 @ik fan
ST & | ATvera & yHrd (relativistic effects) @1 107 719K Y goidg 4 &1 S-SRl dRIaed &1 GHI t UR g&al &l &R 8II:

__-h _h o] Et .
() elEe @ el Ee ® 5 @ e

Option4 1D : 4050367731 PR

Sol.

Question ID : 405036

Option 2
Option 3
Option 4
Sol.

Atomic Structure ;

9. The energy required to ionise a hydroge Vits grou
of the radiation emitted when the electron s from the second excited state to the ground state
?
BT SIoT URHATY] SR T ST St o HE PIIMAMT B & o 9 Regt St o sirawassar vechi & | 9
9 T ot e et a1 o et Rfaeor o e

nd state is 9 Rydbergs. What is the wavelength

(1) 8.6 nm (3*)11.4nm (4)24.2nm

»,
503‘573,@’
4050@)@‘733

50367734

Waves on String
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10. Awire of length L and mass per unit length 6.0 x 10~ kgm™ is put under tension of 540 N. Two
consecutive frequencies that it resonates at are : 420 Hz and 490 Hz. Then L in meters is :
TS L & Ush AR &1 Uf 18 o g 6.0 x 1072 kgm™' 2 921 39 1R 540 N &1 T11d oW R 8371 § | Ife gaabT &
AT ST gfri &1 711 420 Hz iR 490 Hz 81, a1 L 1 e H A 2

(1)8.1m (2)1.1m (3)5.1m (4% 2.1
Question ID : 4050362154
Option 1 ID : 4050367704
Option 2 ID : 4050367702
Option 3 ID : 4050367701
Option 4 ID : 4050367703

Sol.
Rotation
11. A uniformly thick wheel with moment of inertia rotate about its centre of mass (see

fig). A massless string is wrapped over its rim sm and m, (m, >m,) are attached

to the ends of'the string. The system is released from rest. gular speed of the wheel when m, descents
byadistance his : "

21 R &R SrecE 31l [ &1 Teb Teheaar : Ba b IR AR PO & o W= & (R <) |7
TR SR 59 Ufed & aRi @ SIBRI W GIHA m, G2 m, (m, > m,) & < Ied ACHR
T T | 59 A Pl faRmrawen 4 8l SEIHIA M, BT [CDT 1121 1 AR FAetd Y h X T R o a1 a1
o g g

(1){ (tn, — m,) Tgh (z)[ (tn, + 1m,) Tgh

(m,+m,)R* +1 (m,+m,)R* +1
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(3){ 2(m,+m,)gh }2 (4*)[ 2(m,—m,)gh T

(m,+m,)R* +1 (m,+m,)R* +1

Question ID : 4050362146
Option 1 ID : 4050367671
Option 2 ID : 4050367672
Option 3 ID : 4050367669
Option 4 ID : 4050367670
Sol.

Kinematics

12. A particle starts from the origin at t = 0 with an initial velocity of 3.0i m he x—y plane with a

constant acceleration (6.0i +4.0 j) m/s’ . The x—coordinate t when its y—coordinate

1s 32 mis D meters. The value of D is :

Th HU ATt = 0 R A g A URPIH I 3.0im /s .01 /Szﬁdmﬂlgﬁwdgqx—ywmmﬁ

I B | S &01 IR o7d 90 VT & ford y b1 /1 32 m

(1) 40 (2%) 60
Question ID : 4050362145
Option 1 ID : 4050367668
Option 2 ID : 4050367667
Option 3 1D : 4050367665
Option 4 ID : 4050367666
Sol.

BIC MATHR & T p TS TG T & & H Sieh eI 1 §aT ORaA1 & | $H Qo s w1 A 8 (e &
o JsoT1d 48 TR SR BI R I A1 2) :

(”)“Ji (2)r=\/L (3)r=\/ . (4)f=\/L
(2d-p)g (d+p)g (d-p)g 3(d+p)g

Question ID : 4050362152
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Option 1 ID : 4050367694
Option 2 ID : 4050367696
Option 31D : 4050367693
Option 4 ID : 4050367695
Sol.

Gravitation
14. Planet A has mass M and radius R. Planet B has half the mass and half the radius o

anet A. If the escape

v n

velocities from the Planets A and B are v, and v, respectively, then V_A =
B

T U8 A 1 a8 M a1 oA R 8 | Us gar U8 B o1 aegmr siR Broan e 3R B 34 vetra

g vA _n
el e v, dAT v B A DT [ n @A e
B

(H1 2)2
Question ID : 4050362150
Option 1 ID : 4050367685
Option 2 ID : 4050367686
Option 3 ID : 4050367688
Option4 1D : 4050367687
Sol.

(34 a

Semiconductors

15. The current i in the ne

(1)0.6 A (2)0.2A (3)0A (4%*)03A
Question ID : 4050362163
Option 11D : 4050367737
Option 2 ID : 4050367739
Option 3 ID : 4050367740
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Sol.

COM, Momentum & Collision

T
16. A particle of mass m is projected with a speed u from the ground at an angle 6 = 3 w.r.t. horizontal

(x—axis). When it has reached its maximum height, it collides completely inelastically with another particle of the

same mass and velocity uj . The horizontal distance covered by the combined mass before reching the ground

Is:
SH M B Teb HUT bl U Tl 3 ATt e (3 x—37et of) 6 0 = g DIT T U U
TS IR UG UR I8 VT HHTH SedH1 & Yeb g VI, A1 au &, 3 guia: ‘ | BN

ERT ERAT TR TR & v it fRrem 3 wel i g e
o33 S ENER
" % @3 3

Question ID : 4050362147
Option 11D : 4050367673
Option 2 ID : 4050367674
Option 3 ID : 4050367676
Option 4 ID : 4050367675
Sol.

Elasticity
17. Two steel wires havin re suspended from a ceiling under the same load. If the ratio of their

: 4, the ratio of their diameters is :

[ TR FHA IR d1IHR 375 Bd | IehTal TR | I 39 TR & Ui ShTS AT § G Sofl bl
SREIGERIE
)21 (3)1:42 4)2:1

Option 2 ID : 4050367691
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Option 3 ID : 4050367689
Option 4 1D : 4050367692
Sol.

Magnetic Field & Force
18. A small circular loop of conducting wire has radius a and carries current . It is placed in a uniform magnetic
field B perpendicular to its plane such that when rotated slightly about its diameter and released, it starts

performing simple harmonic motion of time period T. If the mass of the loopismt

AT | IS Bol BT SIAF MBI 1 :

2m m
<1>T=\/% @ T=\n

Question ID : 4050362156
Option 11D : 4050367709
Option 2 ID : 4050367712
Option 31D : 4050367711
Option 4 ID : 4050367710
Sol.

KTG & Thermodynamics
y e

19. Two gases —argon (ai omic weight 40) and xenon (atomic radius 0.1 nm, atomic weight

140) have the same num nd are at the same temperature. The ratio of their respective mean free

times is closest

(m%ﬁ}}uﬁ time) &1 JrgaTd 7= 9 < forras a8 2
\ )23 (3%) 1.83 (4)3.67

Option 11D : 4050367698
Option 2 ID : 4050367699
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Option 3 ID : 4050367700
Option 4 ID : 4050367697
Sol.

Electromagnetic Waves

~ A

i+
20. A plane electromagnetic wave is propagating along the direction TZJ , with its polarization along the direction

A A

(HﬁWBOWWﬁW%):
i+ ] i+ ]
B, —=cos| ot—k—=
M B N5

A A n A

3) Bo %co ot+k IJEJ
Question ID : 4050362159
Option 11D : 4050367721
Option 2 ID : 4050367723
Option 31D : 4050367722
Option 4 1D : 4050367724
Sol.

Semiconductor
w is working as a 8 V dc regulated voltage source. When 12 V is used as input, the

1ssi in in each diode is; (considering both zener diodes are identical)
Ww@é}ﬁa%ﬁr&twﬁuﬁaaﬁmﬁhﬁaﬁqﬁmw% | STa g 12 V o) el dreen o Sl
Eﬁh@ﬁﬁﬁwmaﬁﬁﬁfmwf@ﬂﬁ (G SR BRI UH™TH T &) .
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200 QQ
200
vV, =12V V,
8V
O
Ans. 12.00

Question ID : 4050362168

Electrostatics
22.  Anelectricfield E = 4xi—(y’+1) JN/ C passes through the box sho of the electric
field through surfaces ABCD and BCGF are marked as ¢, an
(¢,—¢)is(inNm*/C) .

fors # e R T A EeR R & E = 4x1—(y*+1)4

erence between

% ABCD d2nn BCGF woaai |
C)#grm |

Ans .
QuestionID : 405036
Sol.
4
KTG
23 éf’[emperature 300 K, one mole of an ideal diatomic gas (y = 1.4) is first compressed adiabatically

V,
from volume V to'V, = i .Itis then allowed to expand isobarically to volume 2V_. If all the processes

are the quasi—static then the final temperature of the gas (in °K) is (to the nearest integer)
v
e 300 K & g% €rebx 1 Hiet feoRaT[es sfreel 3197 (7 = 1.4) $1 ugcl S ufbaigriV to V, = 1—61311?13?6?5
]IS ol STl © | ereanel 331 AHaTEIy Ufehan gRT1 2V, 3RIe de YRR 81 ferdn Sirern 8 | afe weft wfshard wifdseen
(quasi—static) g1 a1 I &1 s1fva arose &1 (Rded gorias (in °K) 8 I
Ans. 1816.00 to 1820.00
Question [D - 4050362164
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Sol.

Wave Optics
24, In a Young's double slit experiment 15 fringes are observed on a small portion of the screen when light of
wavelength 500 nm is used. Ten fringes are observed on the same section of the screen when another light
source of wavelength A is used. Then the value of A is (in nm)
71 TSR oI H afe yepren b1 avareed 500 nm 81l U o Teb B WRTH 15 ool <l Sfrefl 8 | 3fe weprer bl aRkvTeed A 81
1o & S AT H fag= arelt bt &t e 10 SIS 8 | A 1A (nm # ) ®

Ans. 750.00
Question ID : 4050362167
Sol.

Current Electricity
25. In a meter bridge experiment S is a standard resistance.} 1s found that balancing
length is /=25 cm. If R is replaced by a wire of half eter that of R of same material, then
the balancing distance /' (in cm) will now be

e T Wiz fast vam § S gah /e ufeRig & 91 R ta
[=25 cm 2 | 3% 319 R &1 5718 541 uarel 9

2 181 gE Rafay 7 e fag o fordy orvars
R &1 ameft 3R oAt g ¥ R &1 31me 8,

Ans.

Question
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