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SECTION - A

1. The de—Broglie wavelength of a particle having kinetic energy E is A. How much extra energy must be

given to this particle so that the de-Broglie wavelength reduces to 75% of the initial value ?

16 7 1
(1) 5 E @) oF ()E ) 5E

E 71fasT S0l & U BT &l SI—a1Tel TRaTeed A © | BT &l fhami JrfRad Soil <7 IV foh ST SI—smTel]
e RIS BT 75% BT ST ?

16 7 1
(1) 5 E @) oE ()E ) E

Question ID : 86435120177
Option 1 ID : 86435167122
Option 2 ID : 86435167121
Option 3 ID : 86435167119
Option 4 ID : 86435167120

Ans. Official Answer NTA (2)

Sol. h=—=

2. A refrigerator consumes an average 35W power to operate between temperature —10°C to 25°C. If there
is no loss of energy then how much average heat per second does it transfer ?

(1) 350 J/s (2) 298 J/s (3)35 /s (4) 263 J/s
U 2fiede aa —10°C W 25°C & dra arferd 89 UR 3id 35 drc I &l SUIRT &Rl © | Ife Soll af

Pis B 7 81 a1 fobat 3iaa ST gfer Abs I8 wI=aRd & & ?
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(1) 350 J/s

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 1D :
Option 4 1D :

Official Answer NTA (4)

Ans.
Sol.

...W:

= 35 = Qcold [__

86435120183
86435167146
86435167145
86435167143
86435167144

For refrigerator

Tl
—L_1
Qcold ( T2 j

298
263

=Q,, =2631/s

3. If the length of the pendulum in pendulum clock increases by 0.1%, then the error in time per day is :

(1)43.2's
Udh Aldd gs! | dlad ol awTs 0.1% del < WY, dl gfafed § 0 § Ffe 8l &

(4) 263 J/s

(2) 298 J/s (3)35J/s

|

(3)4.32s (4)8.64 s

(2)86.4 s

(1)432s

Question ID :
Option 1 ID :
Option 2 1D :
Option 3 ID :
Option 4 1D :

Official Answer NTA (1)

Ans.

Sol. T

AT

86435120172
86435167101
86435167099
86435167102
86435167100

i
21
1

(3)4.32s (4)8.64 s

(2)86.4 s

1701 x24x3600=43.25s
21100

4. Four NOR gates are connected as shown in figure. The truth table for the given figure is :

Ae
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A B Y A B Y A B Y A B Y
0 0 0 0 0 1 0 0 1 0 0 0
0 1 1 0 1 0 0 1 0 0 1 1
W1 olo @ 1 ofl1 & 1 oflo @ 1 o1
1 1 1 1 1 0 1 1 1 1 1 0
RAMgER TR NOR gR s 1 fau T 7 o Wy |iikeft @
Ae
Y
Be
A B Y A B Y A B Y A B Y
0 0 0 0 0 1 0 0 1 0 0 0
0 1 1 0 1 0 0 1 0 0 1 1
W1 olo @ 1 ofl1 & 1 oflo @ 1 o1
1 1 1 1 1 0 1 1 1 1 1 0
Question ID : 86435120173
Option 1 ID : 86435167106
Option 2 ID : 86435167105
Option 3 ID : 86435167103
Option 4 ID : 86435167104
Ans. Official Answer NTA (3)
Ae
Sol.
Be
AlBlY Y, [Y,]Y
00| T 1001
0j170(]1]0]0
1170010 (110
111701001
5. An electric bulb of 500 watt at 100 volt is used in a circuit having a 200V supply. Calculate the

resistance R to be connected in series with the bulb so that the power delivered by the bulb is 500 W.
100 v IR 500W fdt BT gcd 200V & Usp yRYe H SIel Il © | dcd @ @i A0l 29 d e S arell
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gfaRIel R &7 99 &1 0T B, 99 ded @ T U ofda 500 W gt

(1H)10Q (2)5Q (3)30Q 4)20Q
Question ID : 86435120186
Option 1 ID : 86435167156
Option 2 ID : 86435167157
Option 3 ID : 86435167158
Option 4 ID : 86435167155
Ans. Official Answer NTA (4)
V2
Sol.  Resistance of bulb Ry = ? =20Q
For power of bulb to be 500 W voltage across it should be 100 V. As supply voltage is 200 V we will
connect a resistance equal to resistance of bulb in series with it so that each has equal voltage 100 V
across it.
6. In the given circuit the AC source has ® = 100 rad s'. Considering the inductor and capacitor to be
ideal, what will be the current I flowing through the circuit ?
100 uF 100 ©
| —An
I 050H 50Q
()
\_/
200V
(1) 6A (2)4.24 A (3)0.94 A (4)59A
fau R ufRuey ¥ yeamell eRT EAId &1 Mg o = 100 rad s7' © | URes oI &R D1 3Tael A9 §Y, Uiy
W e g1 1 yarfed grft ?
100 uF 100 ©
| F—ww
I 050H 50Q
()
\_/
200V
(1) 6A (2)4.24 A (3)0.94 A (4)59A
Question ID : 86435120184
Option 1 ID : 86435167147
Option 2 ID : 86435167148
Option 3 ID : 86435167149
Option 4 ID : 86435167150
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Ans.

Sol.

Official Answer NTA (2)

1, Xc=100

10002

X.=—=100

1
e
X, =wL=50

<

200
L= W J2A (current leads voltage by 45°)

200
L =—F——=2v2A o
2 /Xi 50?2 V2 (current lags voltage by 45°)

[=[l +1; {As phase difference between I, & I, is 90°}

1=10A =3.1A
The two thin coaxial rings, each of radius 'a' and having charges +Q and —Q respectively are separated

by a distance of 's'. The potential difference between the centres of the two rings is :

—— +
(1) 4me, a s> +a’ (2) 2me, a s> +a’

Q |1 Q |1
(3) 4me, _a+ /s2+a2_ 4) 2me, a /s2+a2_
ST TR Udel AR & Bod, RTH 9 URd @l B3 2’ a1 *mawr A +Q iR —Q E, 'S §fl iR W T
SIHl Bedl @ sl @ dd favaraR © ¢

Q1 1 Q[1 1
S dne, | a  +Js>+a’ & 2ne, | a  +Js?+a’
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Q (1, 1 Q1 1
®) 4ne, | a s’ +a’ @ 2me, | a 45’ +a’
Question ID : 86435120189
Option 1 ID : 86435167167
Option 2 ID : 86435167169
Option 3 ID : 86435167168
Option 4 ID : 86435167170

Ans. Official Answer NTA (4)

| . kQ, k(-Q
Sol. V. (Potential at centre of +Q ring) = — ~ + [P o5
|  KQ ., K
V,(potential at centre of —Q ring) = a + \/a2 e
2kQ —-2kQ

- Potential difference (Vi =V2)= a Jiig

_ Q1 1
27[80 a \1324_52

8. Ifyou are provided a set of resistances 202, 4Q), 6Q) and 8C) . Connect these resistances so as to obtain an

. . 46
equivalent resistance of ?Q .0

(1) 6€2 and 8Q) are in parallel with 2Q and 42 in series
(2) 4Q2 and 6Q) are in parallel with 2Q and 8(2 in series
(3) 2€2 and 4Q) are in parallel with 6Q and 8(2 in series
(4) 22 and 6Q) are in parallel with 4Q and 8(2 in series

IS 3mueT 2Q, 4Q, 6Q 721 8Q UfeRIE! & He fau A a1 e Ul 2—69 yTd R4 @ folv g8 |aifora

P
(1) =ivlY 3 6Q T2 8Q & A AR H 20 TT 4Q
(2) &Ivl § 4Q T2 6Q & [ FATR H 20 727 8Q
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(3) &Ivl # 2Q TAT4Q & WY FAR H 602 72T 8Q
(4) =Ivly 3 20 T 6Q & [ FATR H 40 727 8Q

Question ID : 86435120188
Option 1 ID : 86435167163
Option 2 ID : 86435167166
Option 3 ID : 86435167165
Option 4 ID : 86435167164

Ans.

Sol.

Official Answer NTA (3)

) ) 46
Equivalent resistance = ?Q

20 and 40 should be connected in parallel and resultant combined with 6Q) and 8C) in series.

The angle between vector (A) and (A—B) is :

(1) tan{ 438 j
2A—-B
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_B
tan”! BcosO tan”'| —2
(3) A —Bsin0 ) A—Bﬁ
2
AT (A) TAT (A—B) & &9 DI 8
(1) tan”' V3B (2) tan”’ A
2A-B 0.7B
_B
can"! BcosO tan”'| —2
(3) A —Bsin0 ) A—Bﬁ
2
Question ID : 86435120176
Option 1 ID : 86435167116
Option 2 ID : 86435167115
Option 3 ID : 86435167117
Option 4 ID : 86435167118
Ans. Official Answer NTA (1)
MATRIX JEE ACADEMY

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

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

Page No. 9




£3 MATRIX

Question Paper With Text Solution (Physics)
JEE Main August 2021 | 26 August Shift-2

Sol.

10.

Bsin 60°
tnB=z——M—
A —Bcos60°
= B=tan"' 3B
2A-B

Match List — I with List — 11 :
List—1

(a) Magnetic Induction

(b) Magnetic Flux

(c) Magnetic Permeability

(d) Magnetization

@)

List — IT
(i) ML*T A"
(i) M'L'A

(iii) MT > A™!
(iv) MLT A

Choose the most appropriate answer from the options given below :

(1) (a)—(1), (b)—(1), (c)—~(iv), (d)—(iii)
(3) (a)(iid), (b)—(1), (c)—=(iv), (d)—(ii)
A — I &1 A — 1L 3 gfera HIfTT |
-1

(a) @ IR

(b) T FeTTH

(c) Fraapefterar

(2) (a)(i), (b)~(iv), (c)~(D), (d)—(iii)
(4) (a)—(iid), (b)—(ii), (c)~(iv), (d)—(1)

S|

(i) ML*T A"
(i) M'L'A
(iii) MT > A™!
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(d) gD
fg T Faepedt ¥ < ) SER GG

(1) (@)~(i), (b)—(0), (c)—(iv), (d)—(iii)

(3) (a)—(ii1), (b)—(1), (c)—(iv), (d)—(ii)
Question ID :
Option 1 ID :
Option 2 ID :
Option 3 1D :
Option 4 1D :

Ans. Official Answer NTA (3)

86435120170
86435167092
86435167091
86435167093
86435167094

(iv) MLT A

(2) (a)~(i), (b)~(iv), (c)~(D), (d)(iii)
(4) (a)—(iid), (b)~(ii), (c)~(iv), (d)—(0)

11. A cylindrical container of volume 4.0 x 10 m? contains one mole of hydrogen and two moles of carbon

dioxide. Assume the temperature of the mixture is 400K. The pressure of the mixture of gases is :

[Take gas constant as 8.3 J mol™! K™']

(1)24.9 Pa
4.0 x 107 m? MU @ U 9= IPR 9o H UDb Al BISgliol 7 &I Al dla- SISaNadss w31 o | s
&1 A9 400 K AT U, 99 & fAs101 &7 <19 &

[ rrdics = 8.3 J mol ! K'']

(1)24.9 Pa

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 ID :
Option 4 1D :

86435120185
86435167153
86435167151
86435167152
86435167154

(2) 24.9 x 10° Pa

(2) 24.9 % 10° Pa

(3)24.9x10°Pa  (4)249 x 10' Pa

(3)24.9x 10°Pa (4)249 x 10' Pa

Ans.

Sol.

12.

Official Answer NTA (2)

PV =nRT

= P(4x107)=(1+2)x8.3400

— P=249x10°Pa

The temperature of equal masses of three different liquids x, y and z are 10°C, 20°C and 30°C
respectively. The temperature of mixture when x is mixed with y is 16°C and that when y is mixed with

z 1s 26°C. The temperature of mixture when x and z are mixed will be :
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(1)23.84°C (2) 25.62°C (3) 28.32°C (4)20.28°C

A9 A S @ A gdl x, y T7 z &7 a9 ®aer 10°C, 20°C @1 30°C 2| 5™ x &l y & | s
fopar ST &, @1 AT 16°C BT & T 516 y &l z & ey fAf3a b Siram €, ar arg 26°C T & | ofF x @I
z & W3 fdar Sy, ar fH#s1or &1 a9 s

(1)23.84°C (2) 25.62°C (3) 28.32°C (4)20.28°C

Question ID : 86435120181
Option 1 ID : 86435167136
Option 2 ID : 86435167137
Option 3 ID : 86435167138
Option 4 ID : 86435167135

Ans.

Sol.

13.

Official Answer NTA (1)
Let specific heat capacity of x, y & zare S, S, & S, respectively x & y are mixed = ms, (16 —10) =ms,
(20-16)
= S22 (1)
S, 3

y & z are mixed = ms, (26 — 10) = ms, (30 - 26)

from (1) & (2)
S, 4

S, 9

Now x & z are mixed

= MS,(T-10)=MS,(30-T)

= 30T=310=>T=23.84

A parallel-plate capacitor with plate are A has separation d between the plates. Two dielectric slabs of

dielectric constant K and K of same area A/2 and thickness d/2 are inserted in the space between the

plates. The capacitance of the capacitor will be given by :
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K1K2 j

€A l+
M 12 2K 1K)

SOA(1+K1+KZJ
; L
G "¢\ 27 KK,

[N S S e

/Ié//y ’
<7

WU < d

\\\}(\\
%\\\2\& _—

2 KK,

s A1 KK,
@ "4\ 27K 4K,

e, Al 1 2(K,+K,)
o 28+ 2 )

Th AR Wic HIRT # wic Bl &=thel ATl Wicl @ d1d 3fiRrel d 8 ? k, GRIGEId el WA &Ihel A/

2T AT d/2 @ T WY e Wiel @ 7 wIF # W O & | enfRa @ enfar ginf

s A1 KK,
M 12 2K 1K)

2 KK,

86435120187
86435167160
86435167159
86435167161
86435167162

e, A1 K +K,
o) (e8]

Question ID :
Option 1 ID :
Option 2 ID :
Option 3 1D :
Option 4 1D :

Ans.

Official Answer NTA (4)

I S e

/Ié//y ’
7

WU < d

\\\}(\\
%\\\2\& _—
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Sol.

14.

C, & C, are in series and their resultant is in parallel with C

~Kg,A/2 KgA

bod/2 d
C :KZSOA/2:K280A
P d/2 d
CZSOA
2d
CC, A KKgA gAfl KK,
C=C+ -7t = 5
C,+C, 2d d(K,+K,) d (2 K +K,

The solid cylinder of length 80 cm and mass M has a radius of 20cm. Calculate the density of the

material used if the moment of inertia of the cylinder about an axis CD parallel to AB as shown in figure

2.7 kg M2,
/’TA\ C
N ~— L —
M
L L/2
N r_"_E;\ D
(1) 14.9 kg/m’ (2) 7.5 x 10' kg/m*>  (3) 7.5 x 10* kg/m’

(4) 1.49 x 10> kg/m’

feRar) T wTS 80 cm TAT THHH M @ S 9+ & 35a1 20em 2 | afe AB & 98T=R 31T CD & uRRa:

e el 2.7 kg M2 81, A1 Ugdd ucref @ O @l 0T HIfOTT |
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/’_,A\ C

N [ A
M
L L/2
N r_"_E;\ D
(1) 14.9 kg/m’ (2) 7.5 x 101 kg/m*  (3) 7.5 x 10*kg/m’  (4) 1.49 x 10* kg/m’

Question ID : 86435120179
Option 1 ID : 86435167127
Option 2 ID : 86435167129
Option 3 ID : 86435167130
Option 4 ID : 86435167128

Ans. Official Answer NTA (4)

mr? LY
I= +m| —
Sol. 5 [Zj

2 2
~ 27m 02° 038
2 4

= m=15kg

"+ s (density) = T

= s=149kg/m’
15. A bomb is dropped by a fighter plane flying horizontally. To an observer sitting in the plane, the
trajectory of the bomb is a :
(1) parabola in the direction of motion of plane
(2) straight line vertically down the plane
(3) parabola in a direction opposite to the motion of plane
(4) hyperbola
giferat faem # S arel deray, | ¥ U 99 FRran 97 € | fa| | 99 YaTd @ Y 99 @l et Uy s
g
(1) fAM @t i & faem | wRaey
(2) T & 1 P AR FealR TRAET
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(3) T @1 i & faudig faem | wRaey

CYEIGEICRE]
Question ID : 86435120174
Option 1 ID : 86435167107
Option 2 ID : 86435167108
Option 3 ID : 86435167109
Option 4 ID : 86435167110

Ans. Official Answer NTA (2)

Sol.  Horizontal velocity of bomb w.r.t. observa is 3 no. So motion is straight vertical line downwards.

16. At time t = 0, a material is composed of two radioactive atoms A and B, where N (0) = 2N _(0).
The decay constant of both kind radioactive atoms is A. However, A disintegrates to B and B
disintegrates to C. Which of the following figures represents the evolution of N_(t)/N_(0) with respect

to timet ?

N, (0)=No.of Aatomsatt =0
N;(0)=No.of Batomsatt =0

1 1
Ny(t) N,(0)
N(0) Ny(0)
m @)
I I
20 20
! 1//\
NB_((t)) N, () ’
N, (0 g
3) ; t (4 N |
1 f ’ >t
55 1/A

Y t = 0t U ucref 1 feyafey uxATOpst A dem B @ w91 € gl N,(0) = 2N, (0).

21 T dRE o WeATAEfE uRATRl @& edid A 8 sTdife, A faufed siar € B H 9T B
faafed grar @ C# | fFfariRaa # slH—an g w9 & @ N (1)/N,(0) @ Scafxy i y&fia axar 8 ?
N,(0) = (t =0) U A U=HIV3I BT Hee
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N, (0) = (t =0) T A WAV B A

4

N0
N;(0)
(M

A

1
Ni(t)
N;(0)

G3)

1
2
86435120175
86435167111

Question ID :
Option 1 ID :

4

1
Ni(t)
N;(0)

2

1
Na(t)

@ O

Option 2 ID :
Option 3 ID :
Option 4 ID :

86435167112
86435167113
86435167114

Ans.
Sol.

Official Answer NTA (2)

Let initial number of nuclei of B is N,

Let initial number of nuclei of A is 2N,

Rate at which nucle of B is forming
dN,,
dt

Also N, = 2NoefM

=AN, —AN,

dIiB =A2Nje ™ - AN,

miB+XNB:2MNﬁ}I

Multiply both sides by e

e“gg%v+kNB¥I:2kNO

1/A
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17.

[ d(e"Ny)=[ 2aN,at

2ANt+N
NB - Om :
>
N, 2Mt+1
NO e?\.t

. B .. .
To find maxima of N differenciate and equate to zero
0

_ 2 @)y

e?nt e?nt

—t=—o
2\

. X
A light beam is described by E = 800 Sln@[t—;j. An electron is allowed to move normal to the

propagation of light beam with a speed of 3 x 10" ms™'. What is the maximum magnetic force exerted on

the electron ?

(1)1.28x 108N (2)128 102N  (3)128x 107N (4128 x 10*N

TP YT Gt E = 800 Sinw[t—ij W I 8| U Selagi= 3 x 107 ms™! a1l & YT Yol & Srfrersrad

C

A BRI © | SeldgT™ UR @I dTdll 3IRIDhaH ol ac] &7 © ?
()1.28 x 108N (2)128x102N  (3)128x 107N (4)12.8 x 105N

Question ID : 86435120180
Option 1 ID : 86435167131
Option 2 ID : 86435167134
Option 3 ID : 86435167133
Option 4 ID : 86435167132

Ans.

Sol.

18.

Official Answer NTA (4)
E, = 800

Fmax - qVBO

=1.6x107" xgx@
10

=128 x 10N

A transmitting antenna at top of a tower has a height of 50 m and the height of receiving antenna is
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80 m. What is the range of communication for Line of Sight (LoS) mode ?

[use radius of earth = 6400 km]

(1) 45.5 km (2) 80.2 km (3) 57.28 km (4) 144.1 km

U TR & Iodad YR YUT Ui~ @l Sars 50 |1 a1 J8T Uit @f 80 I & | gfte @ fae (yomefl) & ferg
AR DI IR &7 AT 2

[gedl @1 F2roar = 6400 b1

(1) 45.5 km (2) 80.2 km (3) 57.28 km (4) 144.1 km

Question ID : 86435120171
Option 1 ID : 86435167095
Option 2 ID : 86435167096
Option 3 ID : 86435167098
Option 4 ID : 86435167097

Ans.

Sol.

19.

Official Answer NTA (3)

Range = /2RH, +./2RH,

= /2(6400x1000) x 80 + /2 64001000 50
- (32000+8000\/E)m

:(32+8Jﬁ)km

=57.28 km

A particle of mass m is suspended from a ceiling through a string of length L. The particle moves in a
. . . L . .
horizontal circle of radius r such that T= E The speed of particle will be :

(1) rg 2) \Jarg (3) 2rg () \/%

[N N

U m SHAM &I SV L oI 1S & SN ¥ Udh Bd ¥ Fafiaa fsar siar &1 &1 r B & afos g9 4 s9

L
Wﬁ%%rzﬁﬁlwaﬁwsﬁﬁ:
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(1) rg

Question ID

Option 1 ID :
Option 2 ID :
Option 3 1D :
Option 4 1D :

: 86435120178

86435167123
86435167125
86435167126
86435167124

@ J2rg (3) 2yrg @ \/%

Ans. Official Answer NTA (1)

Sol. ' Tcos45°= mV2 /T

-+ Tsin45°=mg

= v=4/gr

20. Two blocks of masses 3 kg and 5 kg are connected by a metal wire going over a smooth pulley. The

24
breaking stress of the metal is ?X 10° Nm2. What is the minimum radius of the wire ?

(take g =10 ms™?)

(1) 125 cm
3 kg @7 5 kg T @ &1 lid U fadAl RRAT I orRd) Ud o1g aR A Siel T8 8 | €7 O1R &) ¥ord

\

Eial

(2)12.5 cm (3)1.25cm (4) 1250 cm
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24
EINCE ?XIOZNm*Z%H TR B =g B @ar @ 2(fear @ g =10 ms?)
5
15 kg|
(1) 125 cm (2)12.5 cm (3)1.25cm (4) 1250 cm
Question ID : 86435120182
Option 1 ID : 86435167140
Option 2 ID : 86435167139
Option 3 ID : 86435167142
Option 4 ID : 86435167141
Ans. Official Answer NTA (2)
2m;m,g
gol T=""22-375N
m, +m,
breaking st = D
reaking stress Area
N ﬁxloz _ 75/22
yis r
= r=125cm
SECTION - B
1. The coefficient of static friction between two blocks is 0.5 and the table is smooth. The maximum
horizontal force that can be applied to move the blocks together is N.
n=20.5
Table Ikg
2 kg —>F
L7777 777 7777777777777

ST &ATehl & drd ReR |ayvy [urieh 0.5 & TAT A =1 © | S ATehl bl Tep A1ef Wit bR & {7y 3rierpaH
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RIS N T S Fahell B |

Table

2kg  —>F
L7777 7777777 7777777777

Question ID : 86435120190
Ans. Official Answer NTA (15)

Sol. F_ =p(m +m,)g=0.5x3x10=15N
2. A coil in the shape of an equilateral triangle of side 10 cm lies in a vertical plane between the pole
pieces of permanent magnet producing a horizontal magnetic field 20 mT. the torque acting on the coil

when a current of 0.2 A is passed through it and its plane becomes parallel to the magnetic field will be

Jx x107° Nm. The value of x is

10 cm H[SIT & HHATE, RS @ JATHR BF T Busell 20 mT &I Sfaol R &3 I~ B arel W grid
@ gdl @ dId AR T H Wl © | 5d preal | 0.2 TR FRT YdIfed Skl 8 93T SHGT dd g &l

% AR BIAT ©, Al @USel W @ arell dal 30 |/ 1075 Nm 81T 8 | x &l 7 g |
Question ID : 86435120198

Ans. Official Answer NTA (3)

S0l T=MB sin(90°) = I{gasz = O.2§><ﬁ><20><103 =J3x10°

3. A source of light is placed in front a screen. Intensity of light on the screen is I. Two Polaroids P and P,
are so placed in between the source of light and screen that the intensity of light on screen is I/2. P,

should be rotated by an angle of (degrees) so that the intensity of light on the screen

31
becomes E .

Teh YebTel TG U< @ A @1 8| U UR YTl Bl <Hadl [ 8 | Ubrer Tha e us & <1 dleikiss P,

T P39 YR X oIl § fob U< ux yeprer @1 <fierlm 1/2 €l & | P b ° (&) wIoT & AR Y

31
f ud W garer e n Bl ST |
Question ID : 86435120195
Ans. Official Answer NTA (30)
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P, P,
Unpolarised Polarised
Sol. T L:—I/>2 L=1/2 > {Initially pass axis of both polarisers are parallel}

o Lo eg 3
&I =1 cos G—ECOS —E

= cosO= 73
=0=30°

4. Two simple harmonic motions are represented by the equations x, = 5 sin [275'”%} and x, = 52
(sin2mtt + cos2mt). The amplitude of second motion is times the amplitude in first motion.

&1 WRel 3nrad il @ wHieRoT x, = 5 sin [2m+§j qAT x, = 54/2 (sin2xt + cos2nt) & YRR

Sirar & | fada i @ oA, uge i @ 3 @ AT BIAT B |
Question ID : 86435120193
Ans. Official Answer NTA (2)

Sol. X :5sin[2nt+§j

2

X, = 5\/§(sin 27t + cos 275‘[) =10sin [275‘[ +§j

amplitude of x, is double of x .
5. The acceleration due to gravity is found upto an accuracy of 4% on a planet. The energy supplied to a
simple pendulum of known mass 'm' to undertake oscillations of times perieod T is being estimated. If

time period is measured to an accuracy of 3%, the accuracy to which E is known as %.

U TS UR I[HedId Rl 4 GiRrd JAiear db Ul Sl & | 99 U8 UR 'm' S & ERd didd dl T

JMIADBTA W Sl BRI D {10 T8 Froft Bl 0T Y ST © | TG Sacibrel 3 Ufrerd Jorferdr & A1gT Sirdm
g, dr ol E @& geforar yfererg urfY el B |

Question ID : 86435120192

Ans. Official Answer NTA (14)
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Sol. T= 275\/I
g

2

=l=
g 2

Energy E=mgl(1-cos®) {0is amplitude}

2

>E=mg—
8 2
2m2n2
L p-mg T26 DA_EZZAngZAT
8n E T
=14%
6. For the given circuit, the power across zener diode is mW.
1kQ
MWW
v
— . g R=5k Q
24V V=10V '
far T uRuer # SR SRis R wfad (p) mW dTe & |
1kQ
MWW
v
— . g R=5k Q
24V V=10V :
Question ID : 86435120191
Ans. Official Answer NTA (120)
Sol.
1kQ
MWW
vI
= Y R=5k Q
24V V=10V :
AV (1kQ) =14V
I(1kQ) = 0.014A
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1(5kQ) = % =0.002A

~.1(Zener diode) = 0.014—0.002 = 0.012
.1 Power (Zenerdiode) =10x0.012 = 0.12W =120mW

7. If the maximum value of accelerating potential provided by a ratio frequency oscillator is 12kV.
The number of revolution made by a proton in a cyclotron to achieve one sixth of the speed of light is
[m =1.67x 10" kg, e=1.6 x 10" C, Speed of light =3 x 10" m/s]
S ST MR SreAd GRT Ya™ @iNd a1 ARTHTH A9 12 kV & | YTl @f a1l &1 1/6 df A U
A D fory AsFAg™ H UieH gRT URGATT & | BT
[m =1.67 x 107" kg, e= 1.6 x 10° C, Webrr &1 aer = 3 * 10° m/s]

Question ID : 86435120194

Ans. Official Answer NTA (543)

Sol.  Energy gain in 1 revolution = 2(qV)

2n(qv) = %mv2

1’IlV2

=n=
4qv

3 2
l.67><1027>{3><10 j

4x1.6x107" x12000

=>n= 543

8. Two waves are simultaneously passing through a string and their equations are :
y, = A, sin k(x — vt), y, = A, sin k(x — vt + x ). Given amplitudes A = 12 mm and A, = 5 mm,
X, = 3.5 cm and wave number k = 6.28 cm™'. The amplitude of resulting wave will be mm.
<1 T U SR W T 1 oIl 8 AT S WHIBR y, = A sink(x — vt), y, =A_sink(x - vt +x ). §|
feam 7 § SmM A, = 12 mm TAT A, =5 mm, X, = 3.5 cm TAT T F&AT k = 6.28 cm™' TRV TR b
3T mm BT |

Question ID : 86435120199

Ans. Official Answer NTA (7)

Sol. Ap =kx, = 6.28cm ' x3.5cm = 71
S AL =|A -A,|=7mm
9. A circular coil of radius 8.0 cm and 20 turns is rotated about its vertical diameter with an angular speed
of 50 rad s in a uniform horizontal magnetic field of 3.0 x 107 T. The maximum emf induced the coil
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will be x 1072 volt (rounded off to the nearest integer).
3.0x 1072 THT & U |AM &lfdol graaia &= § 8.0 W 2o q2m 20 Wi arell T 9ol qusel! 50
e Uity Uehrs HIONT AT W AR @ & ulRa: gl ol & | GusedT # aiffraaw uRa faara,
x 102V 81T | (Fepedd quiles b qurifdra BIfoTe)
Question ID : 86435120197
Ans. Official Answer NTA (60)

Sol.  ¢= NBAcos(oat)

|EMF induced| = NBAowsin(ot)
8 2
EMF induced(max) = NBA® = 20x 3 x 102n[ﬁj x 50

=60.29x107°V

10. An object is placed at a distance of 12 ¢m from a convex lens. A convex mirror of focal length 15 cm is

placed on other side of lens at 8 cm as shown in the figure. Image of object coincides with the object.

# ¥ .
Object Image in
the absence
of mirror

& S

rd

12 cm 8 cm

When the convex mirror is removed, a real inverted image is formed at a position. The distance of the
image from the object will be (cm).

RIATIHER U g% Ush Siel o~ 9§ 12 W1 g¥) R ! GTcll @ <A 15 A Bihd g8l & Ueh Siel Ul ofd
A 8 HH W oI @ SHY TRG AT WMl & | g dT fafdw g% ¥ Hufad 8Id1 8 | Oid Scidl GUul &l 8l
fem SITaT &, @ U arafas den oot ufiafar v Reftr R a9ar € | awg 9 ufafes @ g9 cm BT |

Image /\ §
—X )
Object Image in
the absence
of mirror

& S

rd

12 cm 8 cm

Question ID : 86435120196
Ans. Official Answer NTA (50)

Sol.  Image formed by lens is at centre of mirror (light rays incident normally on the mirror)
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R =30cm
(Om ~~~~~~~~
V) I,
S 12ecm Y 8cm 30 cm

o distance =12+ 8 +30 =50 cm
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