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SECTION- A

What equal length of an iron wire and a copper-nickel alloy wire, of 2 mm diameter connected parallel to give
an equivalent resistance of 300 ?
(Given resistivities of iron and couper-nickel alloy wire are 12uQ c¢cm and 51u€Q cm
respectively)
(1) 90m
(2) 110 m
(3)82m
(4)97 m
for e |H oS T 2 MAel¥icy I @ U8 dis @ AR U dldi—ide [Msieng @ dR ol gaR H sl
R 30) BT oo UfRRT UTad 8IdT & ?
(fean & drg den dfe—Mfea Mswerg &1 gfoRieear HAe 12pQ cm @1 S1uQ cm 2 1)
(1) 90m
(2) 110 m
(3)82m
(4)97 m

Question ID : 86435120006
Option 1 ID : 86435166617
Option 2 ID : 86435166615
Option 3 ID : 86435166618

Option 4 ID : 86435166616

Ans.

Official Answer NTA (4)

1 1 1

=

R R, R,

A 1

3 pL plL
(1 1) 3 2x107%) 1 1

L=3A 4| =2 Lt ) =omm
o Py 4 12x10°  51x10
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2. A Particular hydrogen like ion emits radiation of frequency 2.92 x 10" Hz when it makes transition fromn=

3 ton=1. The frequency in Hz of radiation emitted in transition fromn=3 ton=1 will be :
(1) 6.57 x10"

(2) 438x10"

() 2.46x10"

(4) 0.44x10"
Ueh 42 BISSIO e 3 ld n=3 | n - 1 UR HHAT PRl o, Al 2.92 x 10" Hz AgRY b fafdsror Seafsid

FRAT Bl n=2Wn=1TW HHAT § Iafola fafe=or @t amgfy gt # 800
(1) 6.57 x10'

(2) 438x10"
(3) 2.46x10"

(4) 0.44x10"
Question ID : 86435119994
Option 1 ID : 86435166568
Option 2 ID : 86435166567
Option 3 ID : 86435166570

Option 4 ID : 86435166569
Ans. Official Answer NTA (3)

I 1
Sol. hv=(13.6)7 [E— Z—Zj N ¢)
I 1
h x2.92x10" = (13.6)z” [5—3—2] N )

M=)
15 3 9 15
v=292x10° x2x 2 =2.46x10

3. The material filled between the plates o a parallel plate capacitor has resistivity 200Qm . The value of capaci-

tance of'the capacitor is 2pF. If a potential difference of 40 Vis applied across the plates of the capacitor, then
the value of leakage current flowing out of the capacitor is : (given the value of relative permitivity of material is

50)
(1) 9.0mA
(2) 0.9pA
(3) 0.9mA
(4) 9.0pA
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Th GHNR i gTRd & 9 MR garef @ FRREIEdT 200Qm e | 91RS & et &1 #14 2pF & | afe anlRa &
wicl @ 919 40 diee faaaraR 9T SIY, dF e I 918% 98+ diefl &1ROT €_T &l /19 8Idl © |

(usTel @7 AU grEdeierar 50 <1 T 8)
(1) 9.0mA
(2) 0.9uA
(3) 0.9mA
(4) 9.0uA

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 1D :

Option 4 1D :
Ans. Official Answer NTA (3)

86435120003
86435166603
86435166605
86435166604

86435166606

Sol. —— K— Arca=A

and Resistance= —

A

A
2x107" = 3 x8.85x107% x50

d

—=221.25
A

Resistance = ﬁ =200x221.25=44250

leakage current =

A

40 =0.9mA

Resistance - 44250

4. The initial mass of'a rocket is 1000 kg. Calculate at what rate the fuel should be burnt so that the rocket is given

an acceleration of 20 ms. The gases come out at a relative speed of 500ms™ with respect to the rocket : [Use

g = 10m/s?]
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(1) 500 kg s™!
(2)6.0 x10°kg s
(3) 60 kg 5!
(4) 10kg s
T de] B YRS G 1000 fhATIT & | T0MT HITSTY fdh o4 fd &% | STl fds e bl 20 ms &l
TROT 3T MY | 319 /Idbe @& ATUel 500ms! &7 |TveT a1 9 bl & | : [g= 10 T,/ 8> Wad dIfoTy |]
(1) 500 kg s™!
(2)6.0 x10°kg s
(3) 60 kg 5!

(4) 10kgs™!
Question ID : 86435120005
Option 1 ID : 86435166613
Option 21D : 86435166612
Option 3 1D : 86435166611

Option 41D : 86435166614
Ans.  Official Answer NTA (3)

Fthrust

1

Sol. Rocket

J

mg

F

thrust mg =ma
dm B
_XVrel —mg—ma

dt

Z—Tx 500-10000 =1000 x 20

dm
— =60keg/
dt g/s
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5. Two narrow bores of diameter 5.0 mm and 8.0 mm are joined together to from a U-shaped tube open at both

ends. If'this U-tube contains water, what is the difference in the level of two limbs of the tube.

[ Take surface tension of water T =7.3 x 102Nm '], angle of contact =0, g= 10 ms* and density of water =
1.0 x 10° kg m~]

(1)3.62 mm

(2) 4.97 mm

(3)2.19 mm

(4) 5.34 mm

5.0 fyefier T2 8.0 fyefRier aard @ &1 HIvl AfTHIY 3MuH H Siig dx U-3MBIR &I AfcTd! a1 STl B,
S g R el | afe U-Aerat 4 U=l 81, a1 (et & Q1 qolisll & ddl 9 T <R BT ?

[Uril @1 g5 a-1a T = 7.3 x 102 Nm™'] ®el o7 =0, g = 10 ms > T U &l g = 1.0 x 10° kg m™
ST (]

(1)3.62 mm

(2) 4.97 mm
(3)2.19 mm

(4) 5.34 mm

Question ID : 86435119995
Option 1 ID : 86435166572
Option 21D : 86435166573
Option 3 ID : 86435166574

Option 41D : 86435166571
Ans.  Official Answer NTA (3)

Ll =2.5mm %= 4 mm
S—
N1
Sol. ~
h h,
2T

N _2(1_l\_2x7.3x102[ 1 j
b peln er 10°x10  \2.5x10° 4x10°
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h,—h, =2.19 mm

2 85
—4x7.3x10(—L
10 2010

21.9x107
6. Statement I :
By doping silicon semiconductor with pentavalent material, the electrons density increases.
Statement I1:
The n-type semiconductor has net negative charge.
In the light of the above statements, choose the most appropriate answer from the options given below:
(1) Statement I is true but Statement 11 is false.
(2) Both Statement I and Statement II are false.
(3) Statement L 1is false but Statement I is true.
(4) Both Statement I and Statement II are true.

HUA1:

fafered qrefarae &1 vasiaeie ueref | rufisior o+ IR Seldg | o+ 984l © |

HITI1:

n-cT8Y 3ef—aTeter UR IR AT FOcHE BT © |
SUad @ 3Mclld H rd fQu T fddedl | Hal SR Y

(1) B 1 3 & AT A 11 3 |

(2) SF1 B 1 qAT B 11 3 & |
(3) B 1 3 & AT B 11 9 & |

(4) T B 1721 o 11 9 & |

Question ID : 86435120008
Option 1 ID : 86435166625
Option 2 ID : 86435166624
Option 3 ID : 86435166626

Option 41D : 86435166623
Ans.  Official Answer NTA (1)
Sol. Statement 1is true

Statement I1 is because even through impurity added in n-type semiconductor is pentavalent but it is neutral.
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7.

Identify the logic operation carried out by the given circuit :

=t )
p—D—

(1) NOR
(2)AND
(3) OR
(4) NAND
feu 3 uRuy # g arel I

)
i~
8
p)
1)
jal

(1) NOR
(2) AND
(3) OR
(4) NAND

Question ID : 86435119992
Option 1 ID : 86435166562
Option 2 1D : 86435166559
Option 3 ID : 86435166560
Option 41D : 86435166561

Ans.

Sol.

Official Answer NTA (1)

Take diagram from question

A

—_— = O O
— | ol —~|O| T

ol ol ol ~I N

Hence, the given circuit is equivalent to NOR gate.
In a photoelectric experiment ultraviolet light of wavelength 280 nm is used with lithium cathode having work

function ¢ =2.5 eV. If the wavelength of incident light is switched to 400 nm, find out the change in the
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stopping potential. (h=6.63 0 x 10°*Js, ¢ =3 x 10 ms™)

(1)0.
) 1.
() 1.
3V

(41

6V
| Y
AY

T YahTel JEId YART | f1forgd (¢ =2.5 eV Seldg A diee) dofs & |1 280 AARIER aTaed &bl URTRT

BTl U BIdT & | IfQ JATUFTT UPIRT ! aRiTeed 400 IR dR & &MY, dr AR fawg § aRads gma

BT | (h=6.630x10*Js,c=3 x 10°ms™))

(Ho6V
)11V
3)19V
413V
Question ID : 86435119996
Option 1 ID : 86435166577
Option 2 ID : 86435166578
Option 3 ID : 86435166576
Option 41D : 86435166575
Ans.  Official Answer NTA (4)
he
. eV, =—-
So P ¢
he
e(V) = —-25eV
( s)l 280
he
e(V.), = -25¢eV
( 5)2 400

(V,),-(V,),=13V

9. Aseries LCR circuit driven by 300 V at a frequency of 50 Hz contains a resistance R =3 kQ), an inductor of
inductive reactance X, = 250m €2 and an unknown capacitor. The value of capacitance to maximize the
average power should be :

(take > = 10)
(1) 4nF
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(2) 400 ©F
(3) 25 nF
(4) 40 nF
U 0T LCR uiRuer # gfeRrer R = 3 kQ, URep Ufemd X, = 250% Q &7 URep <A A e1RA IS 8, g
50 &l JATgRT TR 300 dice | yRATferd fdbam SIrar 8 | i 2ridd dl ARIHTH Bl & oIy eiRar &1 A uF
H B
(7* = 10 o1f31)
(1) 4nF
(2) 400 ©F
(3) 25 nF

(4) 40 7F

Question ID : 86435119999
Option 1 ID : 86435166590
Option 21D : 86435166587
Option 3 ID : 86435166589

Option 41D : 86435166588
Ans.  Official Answer NTA (1)

Sol.  To maximize average power, resonance condition is needed.

X, =Xg
2507z = ;
(2mp) x C
1
2507 =————=>C=——=44F
27 x50xC 250007
10.  Ina Screw Gauge, fifth division of the circular scale coincides with the reference line when the ratchet is

closed. there are 50 divisions on the circular scale, and the main scale moves by 0.5 mm on a complete
rotation. For a particular observation the reading on the main scale is 5 mm and the 20™ division of the circular
scale coincides with reference line. Calculate the true reading.

(1) 5.00 mm

(2) 5.25 mm

(3)5.15mm

(4) 5.20 mm

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

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

Page No. 10




ﬁ M ATRIX Question Paper With Text Solution (Physics)
JEE Main August 2021 | 26 August Shift-1
U BRIGl T VAT Old §v5 Y8l o, A1 gl YA &7 dieal 9RT He¥ @l & Hulrd siar © | girg 99+ 4 50
S M U YT Idhx AT IR g YA 0.5 fiell #ex (mm) Radepdr © | U A=y Yetor # 4 U9 61
argids 5 el e’ (mm) T2 geiia 39 &1 et aRT Hew X@ET @ [ufd 2 | |el uTgdid af TUET Bifoi] |
(1) 5.00 mm

(2) 5.25 mm
(3)5.15mm

(4) 5.20 mm

Question ID : 86435119990
Option 1 ID : 86435166554
Option 21D : 86435166552
Option 3 ID : 86435166553

Option 41D : 86435166551
Ans.  Official Answer NTA (3)

0.5mm
50

Sol.  Least count (LC) = =0.0Ilmm

Positive zero error=35 x LC=0.05 mm
True reading = (observed reading) — (positive zero error)
=(5+20 x LC) - (0.05)
=5.15 mm
11. Car B overtakes another car A at a relative speed of 40 ms™. How fast will the image of car B appear to move
in the mirror of focal length 10 cm fitted in car A, when the car B is 1.9 m away from the car A?
(1) 40 ms™!
(2)0.1 ms™
(3) 4 ms™
(4)0.2ms™
AMUET ATl 40 ms™ UR PR B U G R A DI UR PRl & ol PR BHR A¥ 1.9 #ex g &1, dl R AH
@ 10 cm WIE G @ SUUT H SR B &1 Ufcifew =T dor T sl gair Ueild s ?
(1) 40 ms™!
(2)0.1 ms™
(3)4ms™

(4)0.2ms™
Question ID : 86435119997

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

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

Page No. 11




£3 MATRIX

Question Paper With Text Solution (Physics)
JEE Main August 2021 | 26 August Shift-1

Option 1 ID : 86435166581
Option 21D : 86435166579
Option 3 ID : 86435166582

Option 4 1D : 86435166580

Ans.  Official Answer NTA(2)

Sol. —T—~

Vi =

u

[__V;} VOM_[ 19

2
j x40=0.1m/s

12. Aninductor coil stores 64 J of magnetic field energy and dissipates energy at the rate of 640 W when a current

of 8 Ais passed through it. If this coil is joined across an ideal battery, find the time constant of the circuit in

seconds :
(1)0.8
(2)0.125
(3)0.2
(4)0.4

Tch YN husell 64 J GBI &1 Sofl UDEIT Bl © oIl 640 dIC B &R | Goll &7 DAl 8 ofd 3% 8
TR | Ife uscil @l 3Mesl ded 9 Sile fear 9, o uikuey &1 a9y i Hee § ST HIfom |
(1)0.8
(2)0.125
(3)0.2
(4)0.4

QuestionID :
Option 11D :
Option 21D :
Option 31D :

Option 41D :

Ans.  Official Answer NTA (3)

86435119998
86435166585
86435166586
86435166583

86435166584

1.
Sol. ELIZ =64 where L =inductance of coil
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13.

iR = 640 where R =resistance of coil

128
2

Time constant=£: L__02
R 640

22
1

Inside a uniform spherical shell :
(a) The gravitational field is zero

(b) The gravitational potential is zero.

(c) The gravitational field is same everywhere.

(d) The gravitational potential is same everywhere.

(e) All of the above

Choose the most appropriate answer from the options given below :

(1) (b), (c), and (d) only
(2) (a), (b), and (c) only
(3) (a), (c)and (d) only
(4) only

UhHHTH el I B 3<N

(a) TOA &5 I BT & |
(b) Todr fava = BT 7 |

() THAN &Y Ud WM WX T BIAT © |

(d) o fova TG W U= GAF BIAT ©
(e) Swdaa &l

1 fiw T Rawedt # 9 98 SR g

(1) @3 (b), (c), 721 (d)

(2) 33 (a), (b), 72T (c)

(3) @3 (a), (c) @11 (d)

(4) Bact only

Question ID : 86435120004
Option 1 ID : 86435166607
Option 21D : 86435166608
Option 3 ID : 86435166609
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Option 41D : 86435166610

Ans.  Official Answer NTA (3)

Sol.  Inside auniform speherical shell, gravitational field is zero everywhere and therefore gravitational potential is
same everywhere. Hence (a), (¢) & (d) are correct.

14.  The magnitude of vectors QA, OB and Q( in the given figure are equal. The direction of QA + OB — OC

with x-axis will be :

(143 -\2)
(1)t 1-3-2)

, 1 (f3-1442)
@' (l+\/_ \/_)

. i (3-14V2)
Ok (- \/§+\/_)

(=3 -\2)
(4) @ (l+\/§+\/_)

g 9 \feell OA, OB AT QC @ URATT WA © | x-318T & A1 QA + OB — OC P! &= 8riy
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,1(1+\/_ NG)
(1)1 1--2)

, i (f3-1442)
@@ (l+\/_ \/_)

. i (f3-1442)
()1 (- \/§+\/_)

4) tan™’ —(l—\/g—\/f)
“) (l+\/§+\/§)

Question ID : 86435120007
Option 1 ID : 86435166621
Option 2 ID : 86435166620
Option 3 ID : 86435166622

Option 4 ID : 86435166619

Ans.

Sol.

Official Answer NTA (4)
y
4
OA
30° <
45°
0° HoTe
OB
Suppose, OA 2’@‘:‘&’:

~

OR= Y3173
2 2

E:%(\/?+l+\/5)f+§(l—\/§ \/5)3
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Ifthe angle with x-axis is €

15. IfE, L, M and G denote the quantities as energy, angular momentum mass and constant of gravitation respec-
tively, then the dimensions of P in the formula P=EL*M>G™are :
(H[M'L' T
Q) MTLTT
(3) [M° L' T°]
4) ML T]
IfEE, L, M a2 G e S, BIvfii H9T, S qeil Jheaidy vl adie of yeiRkid &xd i, df g3 P =
ELM- G4 P @ faar sl -
(H[M'L' T
Q2)[MTLTT?]
(3) [M° L' T°]
(4) [M° L° T°]
Question ID : 86435120009
Option 1 ID : 86435166627

Option 2 ID : 86435166628
Option 3 ID : 86435166629

Option 41D : 86435166630
Ans.  Official Answer NTA (4)

Sol.  [P]=[EL'M *G*]
=ML’T? x (ML’ T ') x M x (M 'L’T2)
=M1’
16. A solid metal sphere of radius R having charge q is enclosed inside the concentric speherical shell of inner

radius a and outer radius b as shown in figure. The approximate variation electric field g as a function of

distance r from centre O is given by :
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B B
1) K @ K

R a b rib R a b rib
B =
S VAN

R a b r—» R a b r—»

TR F2roar R Q1 J1T9eT q &7 U SN ST AT a i F2rar deim b a1ed F2rsar & el srer &
3R HHD 5T W 8| s O 1 0 @ held & Wy A fIgd &= g &1 Maead faervr R
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A A

B B
1) K @ K

R a b rib R a b rib
B B
SENNI

N
N

R a b r—» R a b r—»

Question ID : 86435120002
Option 1 ID : 86435166602
Option 2 ID : 86435166600
Option 3 ID : 86435166601

Option 41D : 86435166599
Ans.  Official Answer NTA (1)

Sol. Take diagram from question
()0<r<RE=0

q
41 er?

(i)r >R E=

E

,\ s Take graph from 1* option of question

' ; ST
R a b

17.  Anelectric appliance supplies 600 J/min heat to the system. If the system delivers a power of 90 W. How long
it would take to increase the internal energy by 2.5 x 10°J ?
(1)2.5 % 10' s
(2)2.5 % 10% s
(3)2.4 % 10° s
(4)4.5%10' s
Ueh fag]d SUBRT 600 J/min ST b1 ! Ufel BRar & | Afe b 90 dre idd YT $dl W8, Al <k
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St §2.5 x 10° J @1 gi& 819 ¥ a1 a9y o ?
(1)2.5%10's
(2)2.5%10%s
(3)2.4 % 10°s

(4)45x10's
Question ID : 86435119993
Option 1 ID : 86435166563
Option 21D : 86435166564
Option 3 ID : 86435166565

Option 41D : 86435166566
Ans.  Official Answer NTA(2)
Sol. Q=AV+W

6000
0 xt=25x10"+90xt

10t=2.5 x 10°
t=25x10%s

18.  Inthe givenfigure, the emf of the cell is 2.2 V and internal resistance is 0.6 Q2. Calculate the power dissipated

in the whole circuit :
A
Yo &
A B
1% 0
AVAVAVAVAVAV
80
| |
I 1
22V, 1=060Q
(1)44W
(2)0.65 W
(3)1.32 W
422W

QU I o 3 Wl a1 faaraer 2.2 'V a2 m=<iies YR 0.6 Q 8 | YR uiRuey # &1y Ifdd &1 T0MT BIfo |
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()44 W
(2)0.65W
(3)132W
(4)22 W

Question ID :
Option 11D :
Option 21D :
Option 31D :

Option4 1D :
Ans.
Sol.

86435120001
86435166596
86435166597
86435166598

86435166595

Equivalent circuit -

22V.1=060Q

Official Answer NTA (4)

R ]

40

20

AAA T MA—
8C2
AN

1 1

—=—+—+

r 4

24
r=—

| —
0y 060

1

1.1
12 6 8

=1.6Q2

15
R, =16x06=220

Powe

r dissipated =

6+2+4+3

24

v (22)
Req

——=22W
22
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19. The fractional change in the magnetic field intensity at a distance 'r' from centre on the axis of current carrying

coil of radius 'a' to the magnetic field intensity at the centre of the same coil is : (Taker <a).
W 3r’
2a°
3a’
2 —_
@35
2a°
3 —_
O
@ 21
3a’
a 1S9 &1 gRMETET I sl & 38T TR drs |4 1 4 UR TAT S BUSel]l & des UL R &7 Bl diad]

H fr=Trces uRad siar © : (r < a AIfor)

2a’

3a’

2 —_

(2) 7

2a’

3 —_

3) 37
@25
3a’

Question ID : 86435120000

Option 11D : 86435166594

Option 21D : 86435166591
Option 3 ID : 86435166592

Option 41D : 86435166593
Ans.  Official Answer NTA (1)

Hi . 3
“—|1-sin" @
Bcentre _Baxis — 2a |: :| — l_ Sin3 9
Sol. B M
2a

centre
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20. The rms speeds of the molecules of Hydrogen, Oxygen and Carbondioxide at the same temperature are V.,

V,and V_ respectively then :
(HV,=V =V,
2)V,=V >V,
3)V.>V, >V,
AV, >V >V,

WA 0 UR BIggIo, SRS oI dreergiiags & ol wed el drel A V,,, V, TV, 81, T
(HV, =V =V,
@)V, =V, >V,
BG)V.>V_ >V,
4V, >V >V,

QuestionID :
Option 11D :
Option 21D :
Option 31D :

Option4 1D :
Ans.  Official Answer NTA (4)

SOI. VRMS =

86435119991
86435166555
86435166556
86435166558

86435166557

3RT
M

MH2 < MOz < Mcoz

Vy >V, >V,

SECTION - B
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Two travelling waves produces a standing wave represented by equation. y = 1.0 mm cos (1.57 cm™) x

sin(78.5 s™)t. The node closest to the origin in the region x > 0 will be at x = cm.

T YT ORI Fe] U TR TR 99T & ol ReforRaa wiieor 9 fefud skt 2 |

y=1.0mmcos (1.57 cm™) xsin(78.5 s ")t.
qafeg & Macax > 0 83 # < ([\18) x = I TR BT |

Question ID : 86435120013

Ans.
Sol.

1
y =(1 mm) cos (1.57x) sin (78.5t)

To find location of nodes : cos (1.57x) =0

T
For smallest vaueofn: 1.57 x= B

x=1cm

An amplitude modulated wave is represented by C_(t) = 10(1 + 0.2 cos 12560t) sin (111 x 104%t) volts. The

modulating frequency in kHz will be

Teh 3T Hrgferd T @1 C_(t) = 10(1 + 0.2 cos 12560t) sin (111 x 104%) diec & y<fid fdar Sirdr g1
ASAd AMRT el Beol BT |

Question ID : 86435120017

Ans.

Sol.

2
C,,(1)=10(1+0.2c0s(12560t)sin (111x10*t) v

modulating signal

w = 12560

w 12560

=—= =2KHz
P 27 27

Two short magnetic dipoles m and m, each having magnetic moment of 1 Am® are placed at point O and P

respectively. The distance between OP is 1 meter. The torque experineced by the magnetic dipole m, due to

the presence of m is x 107 Nm.
m2
m, ——>
P
0
1 Am? geag ST arel <1 e fagd m, @ m, A fdg O a2 PR <& 810 71 P& e gt
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1 #ex © | fgga m, & Suferfer & fgga m, g1 399 bl T aet 3ol bt o1 BT | gef 3rege

x 10" Nm gl
II‘l1 —0—
P
0]
Question ID : 86435120014
Ans. 1

Sol.  7=m,xB,

m, = magnetic moment of 2™ dipole

B, =magnetic moment of 1*dipole

. m, .
T=m ><'u0 L % s1n90°

2 47Z_r3
- Ix1
#2107 x ; x1=10"N-m
4. A soap bubble of radius 3 cm is formed inside the another soap bubble of radius 6 cm. The radius of an

equivalent soap bubble which has the same excess pressure as inside the smaller bubble with respect to the

atmospheric pressure is cm.

T 3 WAL FIsam &7 A9 T Gerdell o 6 ST F2I90T |19 &1 §elqel 3TaR a-d1 & | 99 ded detdel df o

cm BT 579 &7 arfHeclTd <19 & ATUeT 3MERI T4 BIC geldel @ 3A7ax @ ATUF 14 & avleR gl |

Question ID : 86435120012
Ans. 2

Sol.  Excess pressure inside small bubble = Excess pressure inside equivalent bubble

AT AT _ 4T
6cm  3cm R,
R =2cm
eq
5. The electric field in a plane electromagnetic waveis given by
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3
EzzoOCOSKO'SXIO j [1 5x10" 24, ﬂ Y
5 S m

Ifthis wave falls normally on perfectly reflecting surface having an area of 100 cm?. If the radiation pressure

x N
exerted by the E.M. wave on the surface during a 10 minute exposure is 0 m Find the value of x.

U A [Iegd bl O | g &

3
EzzoOCOSKO'SEIO jx—[l.leO“ %xtﬂ%j fear T 81

100 H¥1* &AW d & URTICD |8 UR I8 93T M ervad el & [Afe fIed g avi §IRT Hag U= IRIUd

fafezor <19 10 fiFe & Swoed & <R ﬁ—ﬁ Tl X @ d19 Dl S DI |

Question ID : 86435120015
Ans. 354

6. Consider a badminton racket with length scales as shown in the figure.

<!

L

or >§< 2r —>-

If the mass of the linear and circular portions of the badminton racket are same (M) and the mass of the

threads are negligible, the moment of inertia of the racket about an axis perpendicular to the handle and in the

r
plane of the ring at, 5 distance from the end A of the handle will be Mr?.

AR e R a1 U9 & | dsfied Ve 1R [ar $ifo |

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

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

Page No. 25




n M ATRIX Question Paper With Text Solution (Physics)

JEE Main August 2021 | 26 August Shift-1

<!

L

or >§< 2r —>-

S Tsfred Yhe & W@ TAT I AN & Sd (M) F91H9 & T1 9T 6T S| TR0 8, O Ybe & A

m@%i%@rzﬁwaﬁaﬁ?%aﬁwam%ﬁawaﬁwa&ﬁﬁqﬁazmmmw Mr?
BT |

Question ID : 86435120011

Ans.

Sol.

52

3 2
M(6r) +M[5rj _nry

12 ) 12

Moment of Inertia of linear portion = 5

Mr? M[zj 1y

Moment of Inertia of circular portion= 5

Total moment of Inertia= Mr> [% + mj = 52Mr?

4

Two spherical balls having equal masses with radius of 5 cm each are thrown upwards along the same vertical

direction at an interval of 3s with the same initial velocity of 35 m/s, then these balls collide at a height of
m.

(take g = 10 m/s?)

e A S| aUT S W ST @1 |1 ielly A 3 s @ SR ¥ U 81 Seafer fawm § \HE uRfde o

35 m/s IR Bl 3R ! Ol 8, df I8 M HIeR @I 3aE TR CHIRIT |
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(g =10 m/s>eNR)
Question ID : 86435120018
Ans. 50
8. A source and a detector move away from each other in absence of wind with a speed of 20 m/s with respect

to the ground. If the detector detects a frequency of 1800 Hz of the sound coming from the source, then the

original frequency of source considering speed of sound in air 340 m/s will be Hz.

T T GAT U HAD, a1 @ AU H el & AUeT 20 41/, @7 A1l 9 b SR | gR i v o | Af
AP Fld U 3 arell &= Bl 1800 8ol 3MMgRT BT Hegelwl DRl &, I &=l df arg H Irel 340 m/s AT

BU W @ e IMgfT Beol B |
Question ID : 86435120019
Ans. 2025
20 m/s 20 m/s
Sol. <e S
Source Detector
EENAZAA
P =5 kV— VSJ

where, v = speed of sound
v, = velocity of observer towards source

v_= velocity of observer towards observer

(340+(-20))

1800 =
& k34o-(—20)

320
1800 = p. x ===
P 360

0, =2025 Hz
9. White light is passed throug a double slit and interference is observed on a screen 1.5 m away. The separation
between the slits is 0.3 mm. The first violet and red fringes are formed 2.0 mm and 3.5 mm away from the

central white fringes. The difference in wavelengths of red and voilet light is nm.
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fa—TeTe UANT # 2ad YobIRT JOIRT SITAT & 92 1.5 Wex - us uR fcesver YT fasar Sirdn & | Rerel & &=

B 0.3 eI § | di~aa T Thwol | HA: 2.0 fefRies e 3.5 MelHie? g3 U= g T doI1 ard

foh~o g=Tcil & | fTel AT ST bt Y T Q=T T 3<% nmg |

Question ID : 86435120016
Ans. 300

Sol. %D:2mm and %D:}Smm

(A —xlv)% =1.5mm

1.5x107° x03x10°
L5

=03x10°=300nm 1

A=A, =
10. A uniform chain of length 3 meter and mass 3 kg overhangs a smooth table with 2 meter laying on the table. If
k is the kinetic energy of the chain in joule as it completely slips off the table, then the value of k is

(Take g =10 m/s?)

3 HIeX w18 Tl 3 fhUT S &1 U §A1H o, Il S UR, 2 Hiek egd UR W&d Ydd &l o | Aafg

cgdt ¥ gofaan Rawsds o9 R 99 @l o § Ifoe St ke, ke aa .
(g= 10 m/s>eNR)
Question ID : 86435120010
Ans. 40
< 2173 ,
Sol.
L/3 L

Assuming table surface as reference for gravitational potential energy & applying conservation of mechanical

energy :

ki +u;, =k, +u,
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m o, L 1 . L
3 8 386 2 &5
lmv2 = mgL[l—i}
2 2 18
:3><10><3><i

9
=40
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