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Magnetic Field & Force

1. A circular loop of radius r is carrying current IA. The ratio of magnetic field at the centre of circular loop and at

adistance r from the center of the loop on its axis is:
r B & o gRreR el § 1A 9R1 H 98] § | DR URT B s A U B ba I r 530 IR SHD! 3
W FEDII &F BT U &
(M 2v2:1 2 1:32 3 1:42 4) 342:2
QuestionID : 7155051458
Ans.  Official Answer NTA (1)
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Sol. Pz
Kol
B. =0
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B - Holr? _ kol

Py 3/2 7 A5/2
2(r2 + rz) 27r
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. 5 __2r _ 22
' Bpo l"l'OI 1
4 25/2 r
Kinematics
2. The maximum vertical height to which a man can throw a ball is 136 m. The maximum horizontal distance upto

which he can throw the same ball is:
U Afdd gRT T Bl SHeieR &3 d§ 136 m B SIfAhdd SaTS db Bl off GhdTl 8 | ST gRT ST g B
Hd! ST Fhe arell Afdamad afast 8 &
(1)272m (2)192m (3)136m (4)68m
QuestionID : 7155051443
Ans.  Official Answer NTA (1)

Sol.  For vertical throw,
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2
\

2

v=42gh =2gx136 ... ()
For max range, 6 =45°

h

2
\4
Rmax = . 2
. @)
From (1) and (2)
R, :ﬁ: 2gx136
g g
=272 m

KTG & Thermodynamics
3. Given below are two statements:
Statement I : The temperature of a gas is —73° C. When the gas is heated to 527° C, the root mean square
speed of the molecules is doubled.
Statement II : The product of pressure and volume of an ideal gas will be equal to translational kinetic energy
of the molecules.
In the light of the above statements, choose the correct answer from the options given below:
(1) Statement I is false but Statement I is true
(2) Both Statement I and Statement II are false
(3) Statement I is true but Statement II is false
(4) Both Statement I and Statement II are true
A &1 B o W E:
FA 1 : UF 9 &1 A9 —73°C 8 | 979 3199 P1 527° C T T Ha1 S &, 193t @l a¥f A1 & 1t Qg
BRI
FUA 11 : U AT 9 & @ TUT AT BT UM I[L3H BT RIFRIY (sl Holl & aRER 81 |
SRIFT B B IR W, A1 Y T fApedi 4 9 98l IR g

(1) B4 1 39T & fchd FoF 119 B |

(2) SFl B [ B 11 39 B |
(3) U 1 9 & AAfd FUA 11399 B |

(4) T B 13 B 119 € |
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Question ID : 7155051449

Ans.  Official Answer NTA (3)

Sol.  Statement—I
T,=-73°C=200K
T,=527°C=800K

[3RT,
Vi_\m _ F
V., [RT, \T.

M
_ J@ _1
V800 2

V, =2V, (True)

Statment — 11
PV=nRT

3
Translational KE = ) nRT (False)

KTG & Thermodynamics

4. 1 gof aliquid isconverted to vapour at 3 x 10° Pa pressure. If 10% of the heat supplied is used for increasing
the volume by 1600 cm? during this phase change, then the increase in internal energy in the process will be:
TSS9 D 1 gHl 3% 10°Pa<d UR arsd § Il SIAl 8 | 39 3[R & SR I &1 T S &1 10% AT
1600 cm? 317+ gfg ¥ Ugad BIT &, T9 Uhd H <IN ol H glg sH:
(1)432017] (2)4.32 x 108] (3)48007J (4) 43200017

QuestionID : 7155051448

Ans.  Official Answer NTA (1)

Sol.  Work done = PAV
=3 x10° x 1600 x 10°°
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=480

Only 10% of heat is used in work done.

Hence AQ =4800J

The rest goes in internal energy, which is 90° of heat.

Change in internal energy = 0.9 x 4800 =4320J
Communication Systems

5. A modulating signal is a square wave, as shown in the figure.

T Afgalfcn Rd & a7 o) g o & o 3 <= @ g

1t -

m(t) 1 2 >
volts 0 s)

Ifthe carrier wave is given as c(t) =2 sin (8 7t) volts, the modulation index is :

IfE BRI TR ¢(t) = 2 sin (8 «t) Alee &1 AT AigaTd (Aigadd sAsad) B

(D1 ) % ) % 4 %
Question ID : 7155051450
Ans.  Official Answer NTA (3)
A 1
Sol. M= A_c )
Electrostatics
6. Iftwo charges q, and q, are separated with distance 'd' and placed in a medium of dielectric constant K. What

will be the equivalent distance between charges in air for the same electrostatic force?
IS 1 MR q, 9.q, BT K IRIAgdTD arel AEgd A U go 4 'd' X1 W% @1 1 & | 94 ReR 95gd 9
& forg am ¥ < oMl B G wEgE 0 B A 2
(1) dvk ) 2dVk (3) 1.5dVK 4) kd
Question ID : 7155051460
Ans.  Official Answer NTA (1)
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_ 1 qq,
Sol. 1 dme,k LR (1)
_ 1 qq9
2 47'[80 d|2 ..... (2)
(=2
d”? = kd?
d'= dJk
Gravitation

7. The weight of a body at the surface of earth is 18 N. The weight of the body at an altitude of 3200 km above
the earth's surface is (given, radius of earth R_= 6400 km):
gl & T R TP 9] BT 4R 18 N & | gedl & Tt 4 3200 km BT 918 TR I g BT 9R T |
(fan &, gt 1 f3rsar R = 6400 km):
(1)9.8N (2)49N 3)8N (4)19.6 N
Question ID : 7155051446
Ans.  Official Answer NTA (3)
Sol. W_. =18N

mg . =18

R 2
Alsomg =mg__ (R n hj

2
_13 6400 )
6400 +3200

=18><£=8
9

Wave Optics
8. Given below are two statements:

Statement I : If the Brewster's angle for the light propagating from air to glass is 0 ,, then the Brewster's angle
T
for the light propagating from glass to air is 5~ 0y

Statement I : The Brewster's angle for the light propagating from glass to air is tan™!( H) where M, is the

refractive index of glass.

(1) Both Statement I and Statement II are true
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(2) Statement I is true but Statement Il is false

(3) Both Statement I and Statement II are false

(4) Statement I is false but Statement I1 is true

A &1 B o W g

H 1 : U1 & g | DA H HoROT & (Y AR IR BV 0, B, 09 YR B B A arg § FeRVl & foq

X BIVT g—eB B |

B [ : BRI BT HAROT B & a1 H € Al gEX B tan (1) ¥ SR p P BT UGS B |
SRIF I & IR W, A2 A T fawedi # 9§ 98 Iar g
(1) a1 ®od 19 o 119 2 |
(2) B9 1 9T & Afhs dod 1137 B |
(3) aFT ®oH 19 Fod 1l e™T £ |
(4) B [ 39T & b FoF 119 B |
Question ID : 7155051454
Ans.  Official Answer NTA (2)

Sol.

air glass

Transmitted is | to reflected.
i+r=90°
Snell's law

M, sini=p sinr

i=tan™ (&] =0,
Ha
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Casell :

glass air

1+1r=90° as transmitted is | to reflected.

. : B} T
tani =% = i = tan lhzg—OB

Ky Ky
Current Electricity
0. As shown in the figure, a network of resistors is connected to a battery of 24 V with an internal resistance of

3Q. The currents through the resistors R, and R, are I, and I, respectively. The values of I, and I, are:

femm T o |, ufiRiel & v aRue Sl (Fead) &1 24 V @l 928 A SreT 11 & R smaR®
gfeRer 3Q € | gfekie R, 9 R, § @&+ arefl oRm A [ 9 [ 21 1,9 I, a1 &

R1:2Q R4:2()Q
AMVW
R,=2Q Rs=5Q Y
||
+ | |-
(24V, 3Q))
2 8 24 6
1) I, =§A and =§A ) 1, =?A and I; =§A
6 24 8 2
I,=—A [L=—A I,=—A I[=—A
(3) 4 3 and 1s 3 (4) 4 3 and 1s 3
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QuestionID : 7155051459

Ans.

Sol.

Official Answer NTA (1)
Equivalent resistance of circuit
R, =3+1+2+4+2

=12Q

.24
Current through battery 1= - 2A

R, ,_ 5 .2

= X L= ><2—
R,+R, ~ 20+5 5

4

15:2—228

—-A
5 5

Dual Nature of Radiation & Matter

10.

From the photoelectric effect experiment, following observations are made. Identify which of these are correct.

A. The stopping potential depends only on the work function of the metal.

B. The saturation current increases as the intensity of incident light increases.

C. The maximum kinetic energy of a photo electron depends on the intensity of the incident light.

D. Photoelectric effect can be explained using wave theory of light.

Choose the correct answer from the options given below:

(1)B, C only (2) B only (3)A,B,Donly (4 A, C,Donly
UHTel dgd Y9 b TANT H FEfaRad veror ol T € | yganiY 599 9 BIF A 9e 6
A. PR W $ad o1 & B o W R F=a g |

B. 3mufdd ysTer &) g @ 99 IR HgW ORT g B |

C. BIel ST B AfThad 7AW SHofl MU TbTer &) digdt IR R ol 8

D. YT ST 9Td BT GBI & I RIG §RT FHSRT ST Fhval 2 |

A oy T feped ¥ & W SR RN

(1) @aa B, C (2) ®ad B B)®ad A,BwaD (4 @aa A,CTaD

QuestionID : 7155051453

Ans.

Sol.

Official Answer NTA (2)
(A) Stopping potential depends on both frequency of light and work function.
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(B) Saturation current ? intensity of light

(C) Maximum KE depends on frequency
(D) Photoelectric effect is explained using particle theory

Electromagnetic Induction

11. A conducting circular loop of radius ﬁ cm is placed perpendicular to a uniform magnetic field of 0.5 T. The

magnetic field is decreased to zero in 0.5 s at a steady rate. The induced emf'in the circular loop at 0.25 s is:

10
ﬁcmﬁwzﬁmmwaﬁO.STEEWWWMﬁmmw%lm%

Hudh ReR X A 0.5 s ¥ TR Y 8l Ol & | FOhR od H 0.25 s R URT fagyga aesd 9 (emf) &:
(1)emf=1mV 2)emf=10mV (3)emf=5mV (4)emf=100 mV

QuestionID : 7155051456

Ans.  Official Answer NTA (2)

Sol.  6=BA=B(t)xnx (%j
o(t) = B(t) x 10

_db_ 028 (1[0
EME =% (10 )dt 10 )(0.5)

EMF =0.01 =10 mV

Waves on String
12.  Atravelling wave is described by the equation

y(x,t)=[0.05 sin (8x —4t)|m

The velocity of the wave is: [all the quantities are in ST unit]

T TS AR e SR § aftia @ e B |

y(x,t)=[0.05 sin (8x —4t)|m

T BT 9 B [ Rt SIAFsS # 7]

(1)4 ms™! (2)2ms™! (3)0.5ms™! (4)8ms™!
QuestionID : 7155051442

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

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

Page No. 10




n M ATRIX Question Paper With Text Solution (Physics)

JEE Main January 2023 | 24 January Shift-1

Ans.  Official Answer NTA (3)

Sol.  Compare the given equation with y =a sin (kx — ot)

k=8 0=4
.. Velocity (v) = 0205 m/s
k 8
Units & Dimensions
13. Match List I with List IT
List I List IT
A. Planck's constant (h) I. [M'L*T?]
B. Stoping potential (Vs) IL [M'L'T ]
C. Work function (¢) I [M'L*T]
D. Momentum (p) IV. [MIL2T3AM
Choose the correct answer from the options given below:
SEIREIRCIRIRE I
il il
A. <l e (h) L [M'L*T]
B. FRIe fawa (Vs) II. [M'L'T ]
C. B Bt () L. [M'L*T ]
D. |97 (p) IV.[M'L*T>A™]
frforRaa fawedl | 921 IR g
(DA-ILB-IV,.C-1,D-1I 2)A-LB-ILC-1V,D-1I
3)A-1ILB-LC-I,D-1V @HA-ILB-1V,C-1II,D-1

QuestionID : 7155051441

Ans.  Official Answer NTA (1)

Sol.  [h]=[ML*T'] >A-1II
[VJ=[MLT A" ->AB -1V
[¢]=[MLT? > C-1
[pl=[MLT'|->D-1I

Nuclear Physics

14. Consider the following radioactive decay process
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AL A A “ A, oA

1

' S A

2 5 6

The mass number and the atomic number of A6 are given by :

fafaRaa Yfsaefiea e uyha a9ax

A A P SA TS A A P SA TS AL
A, 1 URATY] ¥R AT WRATY] HHD e
(1)210 and 80 (2) 210 and 84 (3)210 and 82 (4)211 and 80

QuestionID : 7155051452

Ans.

Sol.

Official Answer NTA (1)

214 - 214 214 210 v 21 210

0
218
A0 AL ou A, —Ton A, —2a A, —Ln A, —Lon A,
Mass number=210
Atomic number= 80

Newton's Laws of Motion

15.

As per given figure, a weightless pulley P is attached on a double inclined frictionless surfaces. The tension in
the string (massless) will be (if g= 10 m/s?)

R T RETRIR, T TRER RRA P 2 TR 7d e 9 99 21 9 (Sem fed) § a8
(It g=10m/s?)

4 Kg 1Kg
60° 309

(1) 4(\3+1)N @) (4V3+1)N (3) 4(\3-1)N @ (4V3-1)N

QuestionID : 7155051445

Ans.

Official Answer NTA (1)
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Sol.

AN T
§ 4gsin60°-T=4a ..(1)

4 g sin 60°
T

zc\a
g sin 30°

T—gsin30°=a ... )
Solving (1) and (2) we get.

2043 -T=4T-20
T=4(3+1)N

Electromagnetic Waves

16.

In E and K represent electric field and propagation vectors of the EM waves in vacuum, then magnetic field
vector is given by:

(o - angular frequency):

af fyafa # Rgd grae o<l & g & qer IR (i) SRE B E v K 9 welid e @), a
FEDIT &7 AR B

(o - Brofr fa):

1,— — _ _ _ _
(1) —(KxE) () RxE (3) o(KxE) (4) o(ExK)

QuestionID : 7155051455

Ans.

Sol.

Official Answer NTA (1)
Magnetic field vector will be in the direction of | « [

E K
magnitude of B =E=6E

Or ]§=l(KXE)
o

Newton's Laws of Motion

17.

Given below are two statements:

Statement I: An elevator can go up or down with uniform speed when its weight is balanced with the tension

of its cable.
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Statement I1: Force exerted by the floor of an elevator on the foot of a person standing on it is more than his/
her weight when the elevator goes down with increasing speed.

In the light of the above statements, choose the correct answer from the options given below:

(1) Statement I is true but Statement Il is false

(2) Both Statement I and Statement II are true

(3) Both Statement I and Statement II are false

(4) Statement I is false but Statement I1 is true

SIS REURIDES

FUA 1. U forde (Ufefdex) SR A1 e §9F T 3 I bl § Sfd SHDT HR IHD! el o qrd F Fedford
BT 8 |

FoH I1: forre & %91 gR1 S9H T afdd & IR R & a1l 9o S9a YR 9 &% 81 o9 fode gl g8
EERRIEEIEINSIN

SWIET BT & IR R, A< T T Avedi § 9 F81 IR g

(1) B2 1 97 8 Afd % 11 399 8

(2) Tl B 19 B 119 &
(3) cFi HH 13 FHoF 1l 3 8

(4) B 1 39T & afts dod 119 &

Question ID : 7155051444

Ans.  Official Answer NTA (1)

Sol.

Elasticity

18.  A100m long wire having cross-sectional area 6.25 x 10 m? and Young's modulus is 10! Nm is subjected

to aload of 250 N, then the elongation in the wire will be:

g 100 m o1 TR 59T 3Ry uR=ee &1 &3ha 6.25 x 1074 m? T2 I goRerd qond 10" Nm? |
I §9 W T YR 250 N &1, 99 R &1 oIF 18 9 8 dTell ghg arin:

(1)4x10"m (2)6.25x10°m (3)6.25x 107 m 4 4x10°m

Question ID : 7155051447

Ans.

Official Answer NTA (4)
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T

100 m
Sol. l
F=250 N
Y = F/A
AL/L
F_yAL XL
A L YA
AL = 10250><100 SAL- 250x100 <10
10° x6.25%x10
AL =4x10"m
Semiconductors
19. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R

Assertion A: Photodiodes are preferably operated in reverse bias condition for light intensity measurement.
Reason R: The current in the forward bias is more than the current in the reverse bias for a p—n junction
diode.

In the light of the above statements, choose the correct answer from the options given below:

(1) Both A and R are true and R is the correct explanation of A

(2) Ais false but R is true

(3) Both A and R are true but R is NOT the correct explanation of A

(4) Aistrue but R is false

A |1 FUF T T T TS B ANBAT A BT T § T A BT HROT R BT T T |

UG A: UH B Al A9 & foIg Bt STAre] & Iohd AfFaa (Rad arser) srawen § a1fde gamT
faram S 2 |

BRUR: p—n IR SRS & T 3 31T # ORT ST Sohd AfSEd § URT W Afdd Bl B |

SWRIET BT & IR W, A1 & T f[Apeai 4 4 981 SR g

(1) Sl ATem R € Td R, A |8l AT @

Q) A\ § IWg RAXT 2

(3) Tl Adem R9 8 d R, A & |81 &R =18 ©
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(4) A¥T 8 IR R3IT B

QuestionID : 7155051451

Ans.

Sol.

Official Answer NTA (3)
Photodiodes are preferably operated in reverse bias condition for light intensity measurement because it increases

the width of depletion layer, therefore both are correct but not the correct explanation.

Magnetic Field & Force

20.

Two long straight wires P and Q carrying equal current 10 A each were kept parallel to each other at 5 cm
distance. Magnitude of magnetic force experienced by 10 cm length of wire P is F . If distance between wires
is halved and currents on them are doubled, force I, on 10 cm length of wire P will be:

S o Y AR P A Q &1 Udh §AR & FAR 5 cm &1 g3 W A1 741 § {574 yarfed g=T1 10 AT | 10
cm & AR TR P H o dTel Frebid gl 1 IRATT F| 8 | A ARI | 98 drefl €R1 ST GF S are bl
0 3l R & Al B, @9 10 cm o 18 @ P AR WR W dTel 9ef F, @1 #1986

(1)8F, (2)F /8 (3)F /10 (4)10F,

Question ID : 7155051457

Ans.

Sol.

Official Answer NTA (1)

Ezu_()ii _ Mol i,
I 2’  2mr

r
Ifi and i, bothare doubled, if Tz = (E)
B _ m(2i)20) _ 8,
I zn(f) 2nr
2

F, =8F,

Thermal Expansion

21.

Ahole is drilled in a metal sheet. At 27°C, the diameter of hole is 5 cm. When the sheet is heated to 177° C, the

change in the diameter of hole is d x 10~ cm. The value of d will be if coefficient of linear

expansion of the metal is 1.6 x 10/°C.
Teh o7 Bl a1 H Yo g fbar T 81 27°C R g &1 &/ Scm | 99 @mex @l 177° C 9% T fba
ST ®, % & A § 819 aren aRad d x 103 ecm ® | d &7 99 BN IS o1g &1 vE™
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TR T 1.6 x 10°/°C & |

QuestionID : 7155051465

Ans.

Sol.

Official Answer NTA (12)
d,at27°C & d at 177°C

d, =d, (1+aAT)
d,—d,=5x1.6 x10-5 x 150 cm
=12x10-3 cm

Work, Power & Energy

22.

A spherical body of mass 2 kg starting from rest acquires a kinetic energy of 10000 J at the end of 5" second.
The force acted on the body is N.

2 kg S Bl b Melid 9% ORTATERT A IeTdR 5 d Hhvs & 3 H 10000 J B! U TSt el siford
FRAT 2| I W T aTell 9o Nz

Question ID : 7155051463

Ans.

Sol.

Official Answer NTA (40)
%x2xv2 10000

= v2=10000
= v=100m/s
=v=at=ax5=100
= a=20m/s’

F=ma=2x20=40N

Rotation

23.

Solid sphere A is rotating about an axis PQ. If the radius of the sphere is 5 cm then its radius of gyration about
PQ will be \/; cm. The value of x is
3 Mell Adlel PQ & gRa: goiF oxar 21 Ife il &1 3531 5 em 81 99 S9a PQ & uRa: goiv e
Jx cm BRI X BT AN 2
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Ans.

Sol.

P
ZA
|
|
. 10cm 5
Q 1
QuestionID : 7155051464
Official Answer NTA (110)
P EICOM
; 10 cm g
Q H
Loy =Ieoy +md’
2. ) 2 2
Ly =§MR +Md” =M g><25+10

[, =M[10+100] =110M
MK? =110 M

k=+/110

Nuclear Physics

24.

Assume that protons and neutrons have equal masses. Mass of a nucleon is 1.6 x 10?7 kg and radius of
nucleusis 1.5 x 1071* AY* m. The approximate ratio of the nuclear density and water density isn x 10". The
value ofnis

A B WIEH Ud g BT @A FAE © | A0E B R0 1.5 x 1075 A m T Jfaeri= &1 g
1.6 x 10?7 kg & | @R Bcd qAT UM & Bcd BT AFU 9T n % 108 | n&1 71 El

Question ID : 7155051466

Ans.

Sol.

Official Answer NTA (11)

mass of nucleus

Nuclear density =
volume of nucleus
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_ Axamu 1.6x107%7 x A

4 (R — R0A1/3 )
v gnRgA
16
S0y g1
10
Geometrical Optics
25.  Asshowninthe figure, a combination of a thin plano concave lens and a thin plano convex lens is used to image

an object placed at infinity. The radius of curvature of both the lenses is 30 cm and refraction index of the
material for both the lenses is 1.75. Both the lenses are placed at distance of 40 cm from each other. Due to the
combination, the image of the object is formed at distance x =
fe@my T fF & S 9R, oFd R Reyd avq &1 Ui 99 & oy Uoh Uil ARl ofF 9 U Udel 94
I oI B FAST BT AN a1 -1 8 | &1 ol B Fghall 1 3541 30 cm Td &A1 o1 & gaedi &1

UG 1.75 8 | FT o T SR ¥ 40 cm @1 530 | Rerd B | 999 & R, 9 &1 ufafe=

X = cm 9T € |
- B 40 cm
—
e
—
—
—>
O > X
QuestionID : 7155051467
Ans.  Official Answer NTA (120)
1 1 1 0.75
—=01.75-)| ——— |=——
SOI' fconcave ( ) ( © 30 j 3 0
concave - 40 Cm
;=(1.75_1)(L_lJ 0.75
fconvex 30 © 30
convex = 40 Cm
Let the first image is formed at v, so
ror_r o1
V1 o fconcawe 40
= v, =-40cm
for second image
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1 1 1

x—40 —80 40

= x=120cm

Current Electricity

26.  Ahollow cylindrical conductor has length of 3.14 m, while its inner and outer diameters are 4 mm and 8 mm
respectively. The resistance of the conductorisn x 102 Q.
If the resistivity of the material is 2.4 x 10* Qm. The value of nis
TP WRIA JIBR ATAD B oF TS 3.14 m B, STqd! SHD MRS g 9T I HA: 4 mm d 8§ mm B | Aeld
1 URIE n % 107 Q 2| AT ggred 7 ufeRieear 2.4 x 10° Qm 8 | n $1 94 g

Question ID : 7155051469

Ans.  Official Answer NTA (2)

A
—— ] 4

Sol. [=3.14m

RoPL_ 24x107°x3.14
A m(16-4)x10"°

=2x107°Q
value ofnis?2.

Electrostatics

q C .
27.  Astream ofa positively charged particles having m =2x10" E and velocity v, =3x107/ m /s isdeflected

by an electric field 1.8 7 kV / m . The electric field exists in a region of 10 cm along x direction. Due to the

electric field, the deflection of the charge particles in the y direction is mm.
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C
U BT Bl B 97 v, =3x107 m/s & s forg %=2X10“E 2198 1.8 kV/m & faga &=
g1 faafera g & | faegd & 10 cm oS & & ¥ x 3167 & SR § | 39 fegd & & bR y-3iel Bl fawm

H 3Mafdrd Boll &1 faaes mm? |
Question ID : 7155051470
Ans.  Official Answer NTA (2)

I TE= 1.8 x 10° N/m
Sol. V,=3x10"m/s
F—/=10cm—

a=t 9B _ (2x10')(1.8x10%)
m m
=3.6 x 10" m/s?

Time to cross plates = —
v

0.10

t=—
3x10’

1, 1 u( 0.01 )
=—at’ =—(3.6x10")| ———
Y75 2( )(9x1014

=0.2x0.01
=0.002 m

=2 mm

Vectors
28.  Vectors aj +bj + k and 27 — 37+ 4k are perpendicular to each other when 3a+2b =7, the ratio of ato b is

X
E . The value of x is

A AA A A A ¢ X
AT ai +bj+k AR 2/ —37+4k TP GER & ofgaq & o6 3a+2b=7, a3k b &1 ura E%leb‘rm:r

=

QuestionID : 7155051462
Ans.  Official Answer NTA (1)

Sol.  For two perpendicular vectors
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(ai +bj+k)-(2i-3j+4k) =0

2a—-3b+4=0
Onsolving, 2a—3b=—4
Also given
3a+2b=7
Wegeta=1,b=2

a X 2a  2x1
—=—=>X=—=—
b 2 b 2
=>x=1

Simple Harmonic Motion

0. OBO000 | 2 Ke [OU0000

A block of a mass 2 kg is attached with two identical springs of spring constant 20 N/m each. The block is

placed on a frictionless surface and the ends of the springs are attached to rigid supports (see figure). When the

mass is displaced from its equilibrium position, it executes a simple harmonic motion. The time period of

oL
oscillation is ﬁ in ST unit. The value of x is

2kg® U Y DI &1 TP AN RO A SireT T & Ryl &1 R fadie 20 N/m & | Il Uh
FYIRTET T WR @ & SR RET & g RN g MuRi 9§ Sirel T & (o <fem) | 519 s &1 |amamawen

I Raget g W11 8, 9 I8 AxS SMad e R+ o¥Idl 8 | STl &l addhied ST A= § % 2| X BT AF

=

QuestionID : 7155051461
Ans.  Official Answer NTA (5)

Sol. F-—zkxa-—— 1/ 2x20

20 rad/s
T 2n _ 2m T
"0
X=35
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Alternating Current

30.  Inthe circuit shown in the figure, the ratio of the quality factor and the band width is S.
o A faumy T uRuer |, Yura= o dorr 4us dlels &l AT ST

10 Q

230vQ>) —27uF

— o ——

3.0H

QuestionID : 7155051468
Ans.  Official Answer NTA (10)

R

Ao =—

Sol. L
®, L
=—=0, —
Q Ao °R

1 1
o)

* Bx27x10°  9x107

Q _° e [1r

&
R:(D —_—= _—

Ao R °R%2 VLCR?
L

! = Xi=108
9x10™ 100
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