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SECTION - A

Units & Dimensions
1. Two particles A and B having charges 20 nC and —5 pC respectively are held fixed with a separation of
5 cm. At what position a third charged particle should be placed so that it does not experience a net

electric force ?
20 nC =5 uC
A 5 cm ]3

(1) At midpoint between two charges

(2) At 5 cm from 20 pC on the left side of system

(3) At 5 cm from —5 pC on the right side

(4) At 1.25 cm from a — 5 pC between two charges

20 uC @I -5 pC MR & a1 H7 AR B 5 em & W Rer @ o 21 e Rerfar wr <t amaer <

ST f, 98 PIg gl 3Tg9d T PN 7

ZOEC —Sp-lC
,& 5cm I§
(1) QT @} @ = g

(2) 20 puC 3maer 9§ g & IRl TRE 5 em W ®
(3) =5 pC 37er | TIRAl TP 5 cm A R

(4) T el & dr/= — 5 pC Smaer ¥ 1.25 cm W
Question ID : 86435121171
Option 1 ID : 86435170105
Option 2 ID : 86435170107
Option 3 ID : 86435170106

Option 4 ID : 86435170108
Ans. Official Answer NTA (3)

2uC —5uC qE=0
Sol. qQqe—m e .
A S5cm 92 X P
for net electric force to be zero, electric field should be zero at P.
kq, . kq22 _0
(5 + X) X
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k(20) k(5
2x =x+5
X =5cm
COM, Momentum & Collision
2. Which of the following equations is dimensionally incorrect ?
Where t = time, h = height, s = surface tension, 0 = angle, p = density, a r = radius, g = acceleration due
to gravity, v =volume, p = pressure, W = work done, I =torque, € = permittivity, E = electric field, ] =

current density, L = length.

4

Tpa
V =
(1) 8nL
2)W=TIq
OE
J=ec =
(3)I=e—
@ he 2scos0
prg

fr=foRad & 9 @9 9 FHiexR iy vy 9 9 € ?
el t=9"3, h="39%, s = U d9Md, 0 = DI, p = &7, a = 3591, g = THed I @RVT, v = R, p = &1,
W = &1 o &, T = 91 Smepvl, € = fagld ierdr, E = fagla &3, ] = o1 999, L = &aig |

mpa
V —
(D SnL
2Q)W=TIq
OE
J=e—
(3) J=¢ P
@ he 2scos0
prg

Question ID : 86435121172
Option 1 ID : 86435170110
Option 2 ID : 86435170111
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Option 3 ID : 86435170112
Option 4 ID : 86435170109

Ans. Official Answer NTA (1)
Sol.  [V]=[M°L'T°]

[L'T"]

7Pa’ | [M'L'TJ[L']
SnL | [M'L"'T'][L]

7Pa’

As [V]# {fﬁn—L} so it is incorrect

(2) [w]=[0]

9B
3) Ul=le dt]

2scos 0}
prg

(4) [h]= {

Units & Dimensions

3. Abody of mass M moving at speed V collides elastically with a mass 'm' at rest. After the collision the
two masses move at angles 6, and 0, with respect to the initial direction of motion of the body of mass
M. The largest possible value of the ratio M/m, for which the angles 0, and 0, will be equal, is :
(14
(2)2
3)1
4)3
T M S Bl axgg V, 31l TR Uob ReR TdM 'm' A YARY ®U | THRI & | TIHPR & a8 &Il GeqH,
M & YRR fo2m 0 0, T1 0, PIoll o= iy BRd € | 3gurd M/m &1 3iférad |, s g o7 0, e
0, ¥y BN g 2 :
(1)4
2)2
3)1
43

Question ID : 86435121179
Option 1 ID : 86435170140
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Option 2 ID : 86435170137
Option 3 ID : 86435170139
Option 4 ID : 86435170138

Ans. Official Answer NTA (4)

Vi

o
ON

Sol.

\E

As given 6, =0, =0

By momentum conservation

MV, =MV, cos@+mV, cos@ ....(1)
& MV, sinfd =mV,sinf

mV,
M 2)

from eq(1) & (2)
MmV.

2

V, =

MV, cosd+mV, cosd

MV, =2mV, cos @

My,
> 2mcos®
__ VY
' 2cosd
As collision is elastic so
kE, =kE,
lMVO2 = lMVI2 + lmvz2
2 2 2
2 2x72
MV, =M VOZ + 1\24 VOZ
4cos” 0 4m” cos” 0
MV? = Mm’V; mM*V,
0 4m? cos’ 0

4mcos’d=m+M
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4 cos’ 9=(1+Mj
m

1+M§4
m

M3

m

Magnetic Field & Force

4,

Match List - I with List - L.
List-1

(a) Torque

(b) Impulse

(c) Tension

(d) Surface Tension

List - II
(i) MLT"!
(i) ML
(i) ML*T 2
(i) MLT

Choose the most appropriate answer from the option given below :

(1) (@)-(iii), (b)-(1), (c)-(iv), (d)-(ii)
(2) (a)-(1), (b)-(iii), (c)-(iv), (d)-(ii)
(3) (@)-(iii), (b)-(iv), (¢)-(1), (d)-(ii)
(4) ()-(i1), (b)-(1), (¢)-(iv), (d)-(iii)

A - L or 3@l - 119 gafea i

T - 1 T - 10
(a) ST et (i) MLT"!
(b) smmaer (i) ML
(c) T (i) ML*T
(d) s I1a (i) MLT
feT T e § & 98 IR gAY :
(1) (a)-(iii), (b)-(1), (c)-(iv), (d)~(i1)
(2) (a)-(1), (b)-(iii), (c)-(iv), (d)~(ii)
(3) (a)-(iii), (b)-(iv), (c)~(1), (d)~(i1)
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(4) (a)-(ii), (b)-(1), (¢)-(iv), (d)-(iii)

Question ID : 86435121170
Option 1 ID : 86435170104
Option 2 ID : 86435170101
Option 3 ID : 86435170102
Option 4 ID : 86435170103

Ans.

Sol.

Official Answer NTA (1)

(a) [Torque] =[M'L*T ]

(b) [Impulse]=[M'L'T™]

(c) [Tension]=[M'L'T?]

(d) [SurfaceTension]=[M'L'T ]

COM, Momentum & Collision

5.

A coil having N turns is wound tightly in the form of a spiral with inner and outer radii 'a' and 'b'

respectively. Find the magnetic field at centre, when a current I passes through coil :
a+b
(1) 8 a-b
Ko IN b j
o oo [ =
@) Sp_a) o (a
S ame)
() 8 \a+b

SRR
) 4(a—1)[a b}

N &I dTell Ush qusell, AR T arel Brogmsil Her 'a' 7o 'b' el |aftie w9 § gadl 9 @udl Kl © |
Ife 59 ORT [ vaifed 8, @ o R o &8 F1d DI

ol [a+b}

) 8 Lla—b
HoIN b
2 2(b—a) loge(aj

Holf a b
) 8 (a+bj
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Question ID : 86435121169
Option 1 ID : 86435170100
Option 2 ID : 86435170097
Option 3 ID : 86435170098
Option 4 ID : 86435170099

Ans.

Sol.

Official Answer NTA (2)

Ndr

—a

Numbers of turns at r distance from centre in dr width =

magnetic field due to coil of radius r

dB:ﬂ—OI(ljdr
2r \b—a

#IN o dr
2(b—a)’a r

B= J-dB _ N log, (Ej
2(b—a) a

B:de:

Nuclear Physics

6.

A sample of a radioactive nucleus A disintegrates to another radioactive nucleus B, which in turn
disintegrates to some other stable nucleus C. Plot of a graph showing the variation of number of atoms
of nucleus B vesus time is :

(Assume that at t = 0, there are no B atoms in the sample)
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A

w2

g

@]

=

Gy

o

s

Z

time i

A

w2

g

(@]

=

[

o

2) S

2 g
time g

A

w2

g

@]

=

G

o

)

3) g
time )

A

wn

g

(@]

=

[

o

4) ©

g
time g

TS Ay TWe A, Tah 3 e B ¥ fafed grar 8 9 ta iR o Rer A C # faafed gar
2| 98 ARG Sl §HY B A AMNG B S URATA B G H GHI B A1 URac S ©
(w9 g 6 t=0 R duar § B 4 B =AY 7L ?)
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A
w2
g
@]
=
Gy
o
s
Z
time i
A
w2
g
@]
=
G
o
o)
@) g
time g
A
wn
g
(@]
=
[
o
=
3 g
time )
A
n
g
(@]
=
G
o
4) ©
) g
time g

Question ID : 86435121162
Option 1 ID : 86435170070
Option 2 ID : 86435170069
Option 3 ID : 86435170071
Option 4 ID : 86435170072

Ans. Official Answer NTA (1)
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A > B >C
att = 0, no. of atoms of B is zero. As A starts decaying, no. of atoms of B will also increase & after a

cestain maximum value, the No. of atoms of B will decrease as further it is decaying in C.

Electromagnetic Induction (EMI)

A small square loop of side 'a' and one turn is placed inside a larger square loop of side b and one turn
(b>>a). The two loops are coplanar with their centres coinciding. If a current I is passed in the square

loop of side 'b', then the coefficient of mutual inductance between the two loops is :
2
Ho a
1) 282
M 4n b

h8\/§

47 a

(2)
2
3) Qg5
41 a
@ a2
T b
oI 'a' TAT U BN ATl BIST DR U, Yol b TAT Tb B (b > > a) dTel g IBR @Y & < T © |

A Tl U FHATAT B TAT S dew QU © | A Yol 'b' & DR U H 1 &RT arzd &I Il 8, df gl
Ul & 9 IRERE IRGT § :

2

Ho a

1y Hog 72
M 47 b

hS\/E

41 a

2)
3) Qg a2
4n a

ﬁS\/E

@) 4t b

Question ID : 86435121166
Option 1 ID : 86435170085
Option 2 ID : 86435170087
Option 3 ID : 86435170086
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Option 4 ID : 86435170088
Ans. Official Answer NTA (1)

Sol. —
—Db—
Magnetic field at the centre of square of side b
wl( 1 1 J
B= —+—| x4
Ceas
B= \/Eﬂol
zd
As b>>a so magnetic field at square of side a can be assumed to be constant
so flux ¢=Ba’ = Ma2
md
2
= V2ua®
zd
M — \/E/’loaz
zd
Here d =b/2
M = 2x/§,uoa2 :&8\/5212
b 47 b
KTG & Thermodynamics
1
8. A reversible engine has an efficiency of — If the temperature of the sink is reduced by 58°C, its

4

efficiency becomes double. Calculate the temperature of the sink :

(1) 180.4° C
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(2)382°C
(3)280° C
(4) 174° C

1
Wwﬁaﬁﬁaﬁf{wz%‘laﬁﬁwﬁmw%%wﬁmwﬂ#awﬁﬁﬁaﬁﬁ%lﬁﬁﬁ

@ 1T BT ITOMET PITT

(1) 180.4° C

(2)382°C

(3)280° C

(4)174° C
Question ID : 86435121174
Option 1 ID : 86435170119
Option 2 ID : 86435170118
Option 3 ID : 86435170117
Option 4 ID : 86435170120
Ans. Official Answer NTA (4)

Matrix Answer (Bouns)

T.
—1-=2
Sol. 7 T
T, = Temperature of sink in kelvin
T, = Temperature of source in kelvin

from eq(1) &(2)
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T =232k

T, :%><232=174k

Semiconductors

0. Choose the correct waveform that can represent the voltage across R of the following circuit, assuming

the diode si ideal one :

D
N
L1
R
V. =10 sinot 69
T3y
Va Va
3 /\ /\ .
\ 7 > X 7 >
(-3 " ! (23 \/
Va Va
+3 \ ,/ +3 \ l/
- - >t - , >t
3) -3 4 -3
MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

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

Page No. 14




MATRIX

Question Paper With Text Solution (Physics)
JEE Main August 2021 | 31 August Shift-1

fereifeRaa aRuer §f R W diecst &l Jefid R darel Hel a7 By Bl AT

GCEEGIEISRISESIENES)
D
N
L1
R
V. =10 sinot E}
i T 3V
Va Va
+ 3 /\ /\ + 3 "': g
A A >t \ >t
(1) -3 . 2) -3
Va Va
+3 v ,/ +3 \
- - >t - >t
3) 3 (4) -3 :
Question ID : 86435121160
Option 1 ID : 86435170063
Option 2 ID : 86435170064
Option 3 ID : 86435170062
Option 4 ID : 86435170061
Ans. Official Answer NTA (2)
Answer by Matirx (4)
Sol.  Ifv,>3volt, then v, >0
as diode will be forward biased.
If v.<3 volt, v, =0
as diode will be reverse biased.
MATRIX JEE ACADEMY
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Elasticity

10. A uniform heavy rod of weight 10 kg ms=, cross-sectional area 100 cm? and length 20 cm is hanging
from a fixed support. Young modulus of the material of the rod is 2 x 10" Nm™. Neglecting the lateral
contraction, find the elongation of rod due to its own weight :
(1)5x10""m
(2)4x10%m
(3)2x10°m
(4)5x10%m
TP g6 AER I 10 kg ms29R, 100 cm? IR BIC &FBe a1 20 cm TS Bl U WRI B ACHT STl
2| e &1 yarie I qoiies 2 x 10" Nm2 & | Ured Hegar Pl vg Hd 8Y, B H 9 W D 4R D
BRUT M dTel fIR ST ST
(1)5x10""m
(2)4x10%m
(3)2x10°m
(4)5x10%m

Question ID : 86435121175

Option 1 ID : 86435170122

Option 2 ID : 86435170124

Option 3 ID : 86435170121
Option 4 ID : 86435170123

Ans. Official Answer NTA (1)

Sol.  mg=10kg-m/s’
A =100cm* =100x10*m?

[=20x10"2m
y=2x10"N/m’
n =M
2Ay
B 10x20x107>
2x100x107* x2x10"
Al=5x10""m
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KTG & Thermodynamics

I1.

For an ideal gas the instantaneous change in pressure 'p' with volume 'v' is given by the equation ——=—ap.

dv

If p=p, at v =0 is the given boundary condition, then the maximum temperature one mole of gas can

attain 1s :
(1) 0°C

PO
2) aeR
(3) infinity

ap,

“) eR

Wmﬁvﬁeﬂmﬁﬂ'v%ﬁwam'p'ﬁmﬁﬁmﬁwﬁaﬁﬂﬂﬁwj—s=—ap@W%&Tm%‘lﬁ

v=0T p=p, AH 7d &, 1 TP Hel I R YIS 3Afefeperd a1

(TEt R 9 fdis ®)
(1) 0°C

PO
aeR
(3) 3

2)

ap,

4 2R

Question ID : 86435121173
Option 1 ID : 86435170113
Option 2 ID : 86435170114
Option 3 ID : 86435170116
Option 4 ID : 86435170115

Ans.

Sol.

Official Answer NTA (2)

dp _
dv

Pd_p_ v
p{p az[dv
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In (Lj =-—av
Po

p=p,e "
for an ideal gas & n=1
_Pv

R

T

P,Ve ™
R

T=

for maximum tempelature

T _o- &[e"av + V(e_av )(—a)]

dv R

—av
P,e

[1-av]=0
V=

1

a
PO

acR

T=

Geometrical Optics

12.

An object is placed at the focus of concave lens having focal length /. What is the magnification and

distance of the image from the optical centre of th lens ?

(1) Very high, «
2)1, o
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T a f BlIbd X D 3facdel o D BIb¥ WX VGl ® | AT Fol oI B gd ¥ ufafdr ol g2 feberr
g7

(1) Very high, o

(2) 1,0

Question ID : 86435121165
Option 1 ID : 86435170081
Option 2 ID : 86435170082
Option 3 ID : 86435170083
Option 4 ID : 86435170084

Ans. Official Answer NTA (3)
Sol.  for cuncave lens

1 1 1

v u f
Here u=-f, &f=-f
1 1 1

Y — e
0VE8F ¢

f
vVv=—— = —
> so dstance )

v 1
1 1 m=—=—
Magnification 0 2

Semiconductors

13. In the following logic circuit the sequence of the inputs A, B are (0, 0), (0, 1) and (1, 1).

The output Y for this sequence will be :

s

PDD—‘Y
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(1)0,1,0,1
(2)0,0,1,1
3)1,1,1,0
4)1,0,1,0
faforRaa a@ aRuer # fAasht A, B &1 %4 (0, 0), (0, 1), (1, 0) @2 (1, 1) 2. 39 %49 & forg frfa Y &

sl D

PDQ_‘Y

(1)0, 1,0, 1
(2)0,0,1, 1
3)1,1,1,0
4)1,0,1,0

Question ID : 86435121161

Option 1 ID : 86435170067

Option 2 ID : 86435170068

Option 3 ID : 86435170065
Option 4 ID : 86435170066

Ans. Official Answer NTA (3)
Sol. P=AB, Q=A+B

Y =PQ

Y =AB (A + B)

A B Y

0 0 1

0 1 1

1 0 1

1 1 0
Kinematics

14. A helicopter is flying horizontally with a speed 'v' at an altitude 'h' has to drop a food packet for a man

on the ground. What is the distance of helicopter from the man when the food packet is dropped ?
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€)

@+h2

2
\%

(4) \2ghv’ +h*
&St fem & V' =1l ¥ 'h' HET W ISl 83N U gelibiucy gl R Rerd el & oy vep @ ugred &1
Yo AR 8 | S99 gellarex Udhe ARG 8 99 999 S71eH! ¥ gelldrex dl 0 a1 8l ?

(1

2)

€)

Sol.

2ghv’ +1
h2

g

2

2gh +h?
Vv

(4) \J2ghv* +h®
Question ID :
Option 1 ID :
Option 2 ID :
Option 31D :
Option 4 ID :

Ans. Official Answer NTA (2)

86435121178
86435170136
86435170134
86435170133
86435170135
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MATRIX

2h
Time taken by packet to reach ground t=,[—

g
distance g — /x? + 12
X = VXt
2v’h
g

+h?

S =

Current Electricity
15.  Consider a galvanometer shunted with 5 Q resistance and 2% of current passes through it. What is the
resistance of the given galvanometer ?
(1)245Q
(2)344 Q
(3)300 Q
(4)226 Q
TH 5 QW IRIT () art Ardt &1 T R 2 ufirera aRT garfed 2 2 | o T aRmrdY &1 ufiRe
fopar & ?
(1)245Q
(2)344 Q
(3) 300 Q

(4) 226 Q
Question ID : 86435121168

Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :
Ans. Official Answer NTA (1)

S

86435170094
86435170095
86435170093
86435170096

i

Sol.

. m
002 9

S AW
098 S=50

VG - VS
0.02ix G =0.98ix 5
G =245Q
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Rotational Motion
16.  Angular momentum of a single particle moving with constant speed along circular path :
(1) Remains same in magnitude and direction
(2) Remains same in magnitude on hanges in the direction
(3) Changes in magnitude but remains same in the direction
(4) is zero
IR I A A TP BT BT BV Fa T
(1) aRmror gorr faem sraRafia & & |
(2) URATYT geaar & U= f=Ir /R &l © |
(3) uRATT 3R dorr e Feerdt XEdl 2|

(4) 3 BT B |
Question ID : 86435121177
Option 1 ID : 86435170132
Option 2 ID : 86435170130
Option 3 ID : 86435170131
Option 4 ID : 86435170129

Ans. Official Answer NTA (1)

m

Sol.
V(speed) = constant
Angular momentum
L=mRv
magnitude = constant
direction = out of the plane remains same.
Gravitation
17. The masses and radii of the earth and moon are (M, R|) and (M,, R,) respectively. Their centres are at

a distance 't' apart. Find the minimum escape velocity for a particle of mass 'm' to be projected from the
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middle

1 2GM,+M))
(1) V=

f

@ V- \/E(Nr[ﬁMz)

4G(M,+M,)

f

1
3 V=7

@ V- [4G(M,+M))
T

Y] qAT T b e ae g wae (M, R) 3R (M, R) 81 S99& &= 'r' g0 W 2 | SF gt
D 7Y W 'm' SGHM BT VeI bR B Ty =IATH el 99 S DI

1 26M+M,)
V=5 r

V2G (M, +M,)
T

(2) V=

1 [4GM,+ M)
S I —
@ V= f4G(M;+M2)

Question ID : 86435121176
Option 1 ID : 86435170126
Option 2 ID : 86435170125
Option 3 ID : 86435170128
Option 4 ID : 86435170127

Ans. Official Answer NTA (4)

Sol.
/2

T

From mechanical Energy conservation
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KE, +PE, =KE, +PE,
for escape velocity KE; & PE; will be zero.

1 Z_GMlm_GMzm_O

mv
2 r/2 r/2

- [4G0M, M)
T

Dual Nature of Radiation & Matter
18. A moving proton and electron have the same de-Broglie wavelength. If K and P denote the K.E. and
momentum respectively. The choose the correct option :
(1) K >K, and P =P
(2) K <K, and P =P,
3) K >K, and P <P,
4) K =K, and P =P
U el e T Soldge dl SI—aTell d¥iteed |9 & | Ife K dr P Hen Tfast Sl dor |d
yefRid &_d 8, @
(1) K >K, and P =P
(2) K <K, and P =P,

3) Kp >K, and Pp <P,

4) K =K, and P =P,
Question ID : 86435121163
Option 1 ID : 86435170074
Option 2 ID : 86435170075
Option 3 ID : 86435170076
Option 4 ID : 86435170073

Ans. Official Answer NTA (2)

A :L&/l ___h

Sol. T [2m k| °/2mk,

h
as /Ip:/le& A== g5oP =P
p L

&mk =mk
p P ¢ e
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—+=—<1=k, <k,

€ p

Alternating Current (AC)
19. In an ac circuit, an inductor, a capacitor and a resistor are connected in series with X, =R =X .. Impednce
of this circuit is :
(DR
(2) RV2
(3) Zero
(4) 2R?
TS YT GRT AR H, s URep, Teb eTRA T Ve UfeRiee 5107 %69 3§ e 8| afe X, =R=X_d1 &4
aRuer & fcamer § -
(HR
2) RV2
(3) Zero
(4) 2R?
Question ID : 86435121167
Option 1 ID : 86435170091
Option 2 ID : 86435170090

Option 3 ID : 86435170089
Option 4 ID : 86435170092
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Ans. Official Answer NTA (1)

Sol.  z=R*+(X, -X.)’
Here X =R=X_
SoZ=R
Geometrical Optics
20. Two plane mirror M| and M, are at right angle to each other shown. A point source 'P' is placed at 'a’ and

"2a' meter away from M, and M, respectively. The shortest distance between the images thus formed is

: (Take /5 =23)
o
M1 2a
7777777
M,
(1) 2410a
(2) 4.6a
(3)2.3a
(4) 3a

<1 e 4o M, e M, RETER U gWR & o ad & | U fawg W&iid 'p' guor M, @enm M, 9 e '’
3R 2a' AR T W & | 39 UBR 7 yRfdwi & 4= < g9 & ({5 =23)

"
M1 2a
7777777
M,
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(1) 2J10a
(2) 4.6a
(3) 2.3a

(4) 3a
Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 ID :

86435121164
86435170079
86435170078
86435170080
86435170077

Ans. Official Answer NTA (2)

Sol.

Shortest distance between L& =2a
distance between I, & L = 2,/a” + (2a)* =2/5a =4.47a
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Electrostatics

1.

SECTION - B

When a rubber ball is taken to a depth of m in deep sea, its volume decreases by 0.5%.

(The bulk modulus of rubber = 9.8 x10% Nm2)

Density of sea water = 10° kgm= g = 9.8 m/s?)
TERTS m & TEX WIS B 3R U IR dl AT o S TR 9D 3MIdd 7 0.5% 1 HH 8T St

gl

(RER BT AT JARAT UiTe = 9.8 x10° Nm?)

|YE @ UM BT g = 10° kgm™ g = 9.8 m/s?)

Question ID : 86435121184

Ans.

Sol.

Official Answer NTA (500)

AV _ -0.5%=-5%10""
v

£=9.8x10°N/m’

p = 10°kgm/m?

g=19.8 m/s?

AP = pgd

Bulk modulus

N

v

10°x9.8xh

9.8x10° =— -
—5x10

h =500m
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Elasticity
2. If the sum of the heights of transmitting and receiving antennas in the line of sight of communicatin is
fixed at 160 m, then the maximum range of LOS communication is km.

(Take radius of Earth = 6400 km)

AR @ gfte var 9 YT q1 U1el gt &1 Sarsdl &1 AT 160 m ©R ReR 7 | @@ LOS IR &7 2ifdrddn
wE . km®E|
(qedt & a1 = 6400 km HRY)

Question ID : 86435121189

Ans. Official Answer NTA (64)

Sol.  Givenh, +h =160m,if h =x
then h =160 —x

d= \/2Rh, +,/2Rh,

d=2R] iy + i, |

for maximum value of d

d(d) 1 (&)
== -0=+2R

dx \/_{2\/;+2\/160—x}
2x = 160
x = 80 m

h, =80m, h, =80m

d=2v2x64x10° x80
d=2x4x8x10° = 64000m
d = 64km

Communication Systems
3. A square shaped wire with resistance of each side 3 Q is bent to form a complete circle. The resistance
between two diametrically opposite points of the circle in unit of Q will be

TATBR FHR H ST U AR 56 U Yol &l Yok 3 Q 8, T Yol g< & wd ¥ AIST Sfa1 & | gl &

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

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

Page No. 30




M ATRIX Question Paper With Text Solution (Physics)
JEE Main August 2021 | 31 August Shift-1

™ & el AR fwgail @1 4= e ufeRy Q B

Question ID : 86435121187

Ans. Official Answer NTA (3)

3Q

60
30 30 a b
Sol.
30 6Q)
6x6
= =3Q
Ra 6+6
Current Electricity
4. A wire having a linear mass density 9.0 x 10* kg /m is stretched between two rigid supports with a

tension of 900 N. The wire resonates at a frequency of 500 Hz. The next higher frequency at which the
same wire resonates is 550 Hz. The length of the wire is m.
R g 9.0 X107 kg/m dTell U AR &l §¢ AERI & 41 900 N a+1a & Wien irelm 2. dR 500 Hz Jgiy
UR IS BIAT © | 3ol $2d SR i W 981 AR SrgA1ad &l 8, 550 Hz & | IR &1 aw s
AR B |

Question ID : 86435121185

Ans. Official Answer NTA (10)

Sol.  ©=9x10"kg/m

v= [T = 22 _1000m/s
Y7, 9x10

T =900N
let the length of wire be /
if wire is vibrating in n harmonic then
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500 =~ ...(1
= (1)
(n+1)v
550 =
T (2)
10 = —n=10
11 n+1
10x1000
fromeq(1) 500 = ———
21
[=10m
Waves on String
5. A block moving horizontally on a smooth surface with a speed of 40 ms™! splits into two equal parts. If

one of the parts moves at 60 ms™' in the same direction, then the fractional change in the kinetic energy

will be x : 4 where x =

frp A W TP =<lid 40 ms™! =1t W &fdot vy I 7faeiied S RIaR 911 § e St 2 | Ife T 91T 60
ms™! I Ty BT 81, A7 TSt SHoll § A~rcHd uRad x : 4 8N, el = =

Question ID : 86435121183

Ans. Official Answer NTA (1)

Sol. @—>40m/s @)—)v1 @—>60m/s

by momentum conservation

m(40)=%v1+§x60

80=v, + 60
v, =20m/s
KE; -KE,
fractional change in kinetic energy = TKE
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1 m 2 1m 2 1 2
~—(20)" +=—(60)" ——m(40
m(40)

X _200+1800-1600
4 1600
x_1

4 4

x=1

Newton's Laws of Motion (NLM)

6. A car is moving on a plane inclined at 30° to the horizontal with an acceleration of 10 ms parallel to
the plane upward. A bob is suspended by a string from the roof of the car. The angle in degrees which
the string makes with the vertical is

(Take g = 10 ms™2)

TP BR 10 ms2 RO A &fest T 30° 97 a0 IR Hdel & FHOR $UR BT 3R BT & | Tb ool Bd
I TP SN gRT (aifad fbar SIrem 21 SN 3reafer | bior (f&3) gty 2|
(feam 7 & 1 g= 10 ms?)

Question ID : 86435121182

Ans. Official Answer NTA (30)

Sol.

wrt car FBD of bob
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in equilibrium T sin(8 + 30°) = ma + mgsin30° .....(1)
Tcos(0+30°)=mgcos30° ... (2)
gcos30°
3/2
tan(f+30°) = ———=+/3
J3/2
0+30°=60°
0 =30°
Electromagnetic Waves
7. The electric field in an electromagnetic wave is given by E = (50 NC™) sinw(t — x/c)
The energy contained in a cylinder of volume V is 5.5 x 102 J. The value of V is cm?,
MATRIX JEE ACADEMY

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

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

Page No. 34




M ATRIX Question Paper With Text Solution (Physics)
JEE Main August 2021 | 31 August Shift-1

(given € =88 x 10" C*N'm?)

T fagd g a-T H fag@ &5 E = (50 NC') sinw(t — x/c)
AT V& Uh dad # Affaferd Soff 5.5 x 102 J ST AV B AF . cm*? |
(fRam 2 €, = 8.8 x 1072 CN"' m?)

Question ID : 86435121188

Ans. Official Answer NTA (500)

. X
Sol. E=50sin [a)(t —ED

Energy =5.5x107"%]
SR S
Energy Density = EgoEo

-12
35500% L1050y

v

v=5x10"*"m’

v =500cm’
Current Electricity
8. The voltage drop across 15 W resistance in the given figure will be V.
few g for # 15 W gfcRrer & fwg uas &rm V.
4Q 15Q

Cigoww—oa )

8 Q 120
12V 10
I AW
Question ID : 86435121180
Ans. Official Answer NTA (6)
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4 Q 15Q

8Q 12Q
Sol.
c d
N
I12\/ 10
| f MWW

Resistance of ab branch R | = 10Q
Resistance of c¢d branch R , = 10Q
Req of circut = Q)

12
i=—=2Am
5 p

Current in ab branch 1 Amp

10 xl:&=0.4Amp
15+10 25

Current in 15Q =

Voltage drop across 15Q =0.4x15=6Volt

Capacitance

9. A capacitor of 5UF is connected in a circuit as shown in figure. The charge on the upper plate of the
capacitor is nC.
AR U 50 uF &1 a1iRa aRuer # Siier g1 91RT & S0 @ie W emaer uC 2 2|

2kQ

AAAAAA
YVvvy

\S)
5
AAAAAA
VYVVVy

AAAAAA
YYVVYY

2kQ —— C=50uF
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Question ID : 86435121186

Ans. Official Answer NTA (100)

Sol.  In steady state potential drop across each resistor = 2Volt
Potential drop across capacitor = 2Volt
charge q =cv
q=50x10"°x2

q=100uc
Simple Harmonic Motion (SHM)

10. A particle of mass 1 kg is hanging from a spring of force constant 100 Nm™'. The mass is pulled slightly

downward and released so that it executes free simple harmonic motion with time period T The time

T
when the kinetic energy and potential energy of the system will become equal, is < .The value of x is

100 Nm' 1 fadias areft RUT 9 1 kg SHM &1 U HYT ASHT ST & SIAM B -i1d @] )b ATl
1 g wR Bre far S1dr @ O 98 AR Mad T dRar 8 | FHI BT A R W e @ fast ot

o ; T
gen Refas el A 81 SIREN Py 2| X BT A =4

Question ID : 86435121181
Ans. Official Answer NTA (8)

Sol. KE = %kA2 cos® wt

1 )
PE = EI{A2 sin’ wt

KE=PE
tan’ ot =1

tan ot =1

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

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

Page No. 37




Question Paper With Text Solution (Physics)
JEE Main August 2021 | 31 August Shift-1

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

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

Page No. 38




