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Zener breakdown occurs in a p-n junction having p and n both :
(1) lightly doped and have wide depletion layer.

(2) heavily doped and have narrow depletion layer.

(3) heavily doped and have wide depletion layer.

(4) lightly doped and have narrow depletion layer.

SIFR 999 p-n A9f # grar 8, {99 p dur n g4

(1)  cnf¥® srufafia (Siftd) B & dor dIS! raed ud BId & |

(2) WX sufafd (S1fYd) B & 9 AdhS! J7aerd URd B B |

(3) W 3rufafa (Siftd) B & den A1) *rae™ WRd Bl B

(4)  onif¥re srufafia (SIftd) B & du1 AHS! 37aerd uRd B § |
(2)

The zener breakdown occurs in the heavily doped p-n junction diode. Heavily doped p-n
junction diodes have narrow depletion region.

According to Bohr atom model, in which of the following transitions will the frequency be
maximum?

(1) n=2ton=1 (2)n=4ton =3 (3)n=5to n=4 (4)n=3to n=2

qIER AT Afed & AR 9 # 9 e |spwor | ogfa aifdieas enfl ?

(1)n=23n=1 (2)n=4¥wn =3 (3)n=5 " n=4 (4)n=3 94 n=2

(1)

EEN 0]

AE=hf

1
f is more for transition fromn =2 ton = 1.

An X-ray tube is operated at 1.24 million volt. The shortest wavelength of the produced photon
will be :

T x - faor e, 1.24 fafers diee W danfod 1 8, S BieH @ agad aaesd 2R |

(1) 102 nm (2)107° nm (3)10* nm (4)10* nm
(2)
hc
Amin = e_V
~1240nm —-eV
™ 1.24x10°
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A

» =107 nm

m

On the basis of kinetic theory of gases, the gas exerts pressure because its molecules:
(1) suffer change in momentum when impinge on the walls of container.

(2) continuously stick to the walls of container.

(3) continuously lose their energy till it reaches wall.

(4) are attracted by the walls of container.

14l & fisT Rgid & sMeR R 19 S19 oIl § adifd gde el & —

(1)  9d7 % uRade 811 8 919 I U5 @ 1R 9 THI 8 |

(2) AR UE @ AR A faud o g |

(3) UF @ AR Tb UgAT dhb AR DI Holl @l d B

(4) A ? ORI gRT MHAT B B |

(1)
On the basis of kinetic theory of gases, the gas pressure is due to the molecules suffering
change in momentum when impinge on the walls of container.

A circular hole of radius (;J is cut out of a circular disc of radius ‘a’ shown in figure. The

centroid of the remaining circular portion with respect to point ‘O’ will be :

(gjﬁwwwm’éﬁ%ﬂﬁwﬁw'a'ﬁwaﬁwqmwm Bl § HIET Sl 8 | Y JATDHR 91T
H B fag '0' & AvEl B |

AY-axis

a—» X-axis

10 2 1 5
(D72 (2)3a (352 4z

(4)

Let o is the surface mass density of disc.
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Given below are two statements :

Statement I : PN junction diodes can be used to function as transistor, simply by connecting
two diodes, back to back, which acts as the base terminal.

Statement II : In the study of transistor, the amplification factor B indicates ratio of the
collector current to the base current.

In the light of the above statements, choose the correct answer from the options given below.
(1) Statement I is false but Statement II is true.

(2) Both Statement I and Statement II are true

(3) Statement I is true but Statement II is false.

(4) Both Statement I and Statement II are false

A wod Ry 77 7|

U9 -1 : PN df¥ SRS ¥ Sif<iRer § U9 J 43 31 SIS &1 Sired d fhar Sirar 81 S fb smeR efi=a
B TE PR B ¢ |

P -11 @ SIFRRER & 1egd | Yaed ol P AU8D GRT TT AR GRT & U Pl J&Rid Har 2|
SRITT Bl & AMYR R =19 Ry M0 fAwad § 98 IR gy —

(1) U9 I 7Tod 8 otfdh do 11 9 2|

(2) oo I 92 & I <91 97 8

(3) B9 I 9g ® <fhd ®ed 11 Tad 2 |

(4) g [ dor o 11 SH1 TTed © |

(1)




Sol. S-1
Statement 1 is false because in case of two discrete back to back connected diodes, there are
four doped regions instead of three and there is nothing that resembles a thin base
regionbetween an emitter and a collector.
S-2
Statement-2 is true, as

I
B=-=X
IB
7. When a particle executes SHM, the nature of graphical representation of velocity as a function
of displacement is :
(1)elliptical (2)parabolic (3)straight line (4)circular
9 U HU AR A A HRAT & q9 fARIUT & B & ®U H 9 B ATHIT TS B —
(1) Srdga (2) I (3) ¥R =T (4) FOTHER
Ans. (1)

Sol. We know that is SHM;

V = ofAZ — %2

v

el N
—

\ > X
elliptical
8. Match List - I with List - II.
List -1 List - II
(@) Source of microwave frequency (i) Radioactive decay of nucleus
(b) Source of infrared frequency (ii) Magnetron
(c) Source of Gamma Rays (iii) Inner shell electrons
(d) Source of X-rays (iv) Vibration of atoms and molecules

(v) LASER

(vi) RC circuit
Choose the correct answer from the options given below :
(1) (a)-(ii),(b)-(iv),(c)-(i),(d)-(iii)
(2)  (a)-(vi),(b)-(iv),(c)-(i),(d)-(v)
(3)  (a)-(ii),(b)-(iv),(c)-(vi),(d)-(iii)
(4)  (a)-(vi),(b)-(v),(c)-(i),(d)-(iv)

g — L &1 g — 11 & A1) gAfed aiforg |

g — 1 T — 11
() QIR JgRI A (i) s @1 A Ifhy e
(b)  eERE AERT EId (i) A=
() T fRRol @1 Ed (iii) =IR® PIT ForaeTd
(d)  X-fo=ol &1 = (iv) URHETY] TAT UL BT HFEI
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10.

ey MY fawedl & | SR g

(1) (a)-(ii),(b)-(iv),(c)-(i),(d)-(iii)
(2)  (a)-(vi),(b)-(iv),(c)-(i),(d)-(v)
(3)  (a)-(ii),(b)-(iv),(c)-(vi),(d)-(iii)
(4)  (a)-(vi),(b)-(v),(c)-(i),(d)-(iv)

(1)

(v) ISR
(vi) RC ufuer

(@) Source of microwave frequency - (ii) Magnetron

(b) Source of infra red frequency - (iv) Vibration of atom and molecules
(c) Source of gamma ray - (i) Radio active decay of nucleus
(d) Source of X-ray - (iii) inner shell electron

Ao

|

B o

The logic circuit shown above is equivalent to :

SR &erian T difdbe aRuer o e —

Ao——

(1)

B O—

N

A 0—
(3)

N

BO——

. (2)

C=-A+B
C=AB

24" Feb. 2021 | Shift 2

If the source of light used in a Young’s double slit experiment is changed from red to violet:

(1)the fringes will become brighter.

(2)consecutive fringe lines will come closer.
(3)the central bright fringe will become a dark fringe.

(4)the intensity of minima will increase.

IfS gbrer Fd Te I g g 99 F U @1 e | S § gRadtd wRan B
(1) =1 =TTl 8 ST |

(2) AR fih1 Y@ Ade 3 e |
(3) = feq i s1fdw fibest &1 STQl |

(4) s o1 daar 98 ST |
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(2)
AD
=

As L, <Ay

= Bv < BR

. Consecutive fringe line will come closer.

=~ (2)

A body weighs 49 N on a spring balance at the north pole. What will be its weight recorded on
the same weighing machine, if it is shifted to the equator?

[Use g=i—l;4 = 9.8 ms™ and radius of earth, R = 6400 km.]

Teh qR bl R ST gd W Teb YT ORI] W 49 N 8| FHM ARIdIeld FH R S R R &M Al 5
fayaa ox favenfod ox faar oy |

[g= i—M—98ms dern gedl @1 351, R = 6400 km. @]

(1)49 N (2) 49.83 N (3)49.17 N (4) 48.83 N
(4)

At north pole, weight

Mg = 49

Now, at equator

9’ = g-o’R

= Mg' = M(g- &*R)

= weight will be less than Mg at equator.

If one mole of an ideal gas at (P;, V;) is allowed to expand reversibly and isothermally (A to B)
its pressure is reduced to one-half of the original pressure (see figure). This is followed by a
constant volume cooling till its pressure is reduced to one-fourth of the initial value (B—C).
Then it is restored to its initial state by a reversible adiabatic compression (C to A). The net
work done by the gas is equal to :

U Jid eyl 19 (Py, Vi) W Schaofa don aaamdy w0 3 (A 9 B d%) gaiRd 819 fean SV a9 sHd1 Q1,
It <19 (form #) & oY T $HH 8 a1 7 9 G (Fdd R a9 dd ovel fhA1 Sfal ® 5 @ gAdl QE,
UR® A9 (B—»C) & Udh didg dd gc [al ofal | iR 39 U6 SohAvi warsg affged (C 9 A) gRT g9@)
YRS TRy debh T Il 2 |

19 g1 fan T g wri 8-

P
A
Py
Pi/2
P./4
>\
1)0 2 RT 3)RT|In2 - 4)RT In2
(1) (23,1 (3) 35| (RTIn
(3)
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AB — Isothermal process
Wae— NRT In2 = RT In2
BC — Isochoric process

WBC =0
CA — Adiabatic process
P
PV, — L X2V
1-y 21-y) 2(1-vy)
RT
w =RT/n2 +
ABCA 2(1 . Y)
1
=RT {Enz - }
2(y-1)

The period of oscillation of a simple pendulumis T = Zn\F. Measured value of 'L’ is 1.0 m from meter
g

scale having a minimum division of 1 mm and time of one complete oscillation is 1.95 s measured
from stopwatch of 0.01 s resolution. The percentage error in the determination of ‘g’ will be :

Ueh TNl ollcldd & aloi &1 dddle T = 2n L 21 L 1 HgT A e UHE ¥ 1.0 m 2 R 1 mm
g

@ <LATH YA AR G U gol &I @1 3rad, 0.01 s fawed & iy dfg | 1.95 s a1 1 81 ‘g’ & A9 H
yferera Ffe 8 |

(1)1.33 % (2)1.30 % (3)1.13 % (4)1.03 %

(3)

TzZn\F
g

T2 = 472 F}
g

Ag _ AL 2AT

g ¢ T

_ {lmm ,2(10x107)
1m 1.95

=1.13 %

}xloo

In the given figure, a body of mass M is held between two massless springs, on a smooth
inclined plane. The free ends of the springs are attached to firm supports. If each spring has
spring constant k, the frequency of oscillation of given body is :

fau Mg o 4 M S| @1 Ud 9 DI b e ofFd ddl WR &l SEEE R b #e sl T g | R
@ g RR g2 oURI 4 9IS gV 31 IRk vde R &1 R&w fadie k & 99 @ T8 ag & el @ i
B |




K
o
(1) % Mgzsl?noc (2)%\lMgls(inoc
(3 = (4)%\@

Ans. (1)
Sol. Equivalent K = K+ K = 2K

Now, T =2x |-
Keq
m
T=2 /—
= T 2k

1
N 2n\'m

15. Figure shows a circuit that contains four identical resistors with resistance R =
identical inductors with inductance L = 2.0 mH and an ideal battery with emf E
current ‘i’ just after the switch ‘s’ is closed will be :

o % e uRuy <oifar o 8 Rd R = 2.0 Q. 9fRig & 9R ¥9fAd ufoRlg, L = 2.0 mH WRad & Q7

T URe dT E = 9.V. fa. a1, 91 & s 2l 9¢1 quis S B Rad s’ & g dRa @ gvErd o7 i’ gnfi—

2.0 Q. Two
= 9.V. The

S R
R L

+ .
E=9v-|-_TI R L
AN

R
(1) 9A (2) 3.0 A (3) 2.25 A (4) 3.37 A

Ans. (3)
Sol. When switch S is closed-
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- éRQ
oV 3
N\
RO
Given : v = 9v
From V = IR
-
R
Req. = 242 = 4Q
9

I== =225A
4

The de Broglie wavelength of a proton and a-particle are equal. The ratio of their velocities is :
T YIS dl a- 91 @ f—afe aioeed F9H 8 77 I911 &l JIguTd 81 |

(1) 4:2 (2) 4:1 (3) 1:4 (4) 4:3
(2)
From De-broglie’s wavelength :-
h
A= ——0
mv
Given &, =4,
Vo —
Vo _m, My _4
v, m, m, 1

Two electrons each are fixed at a distance ‘2d’. A third charge proton placed at the midpoint is
displaced slightly by a distance x (x<<d) perpendicular to the line joining the two fixed charges.
Proton will execute simple harmonic motion having angular frequency:

(m = mass of charged particle)

ql e UAd U ¥R A '2d' g W Rd 3@ & T AR SM9 Mg 7y favg R Reyd & aFi Rer
AL | SIS ATl YW@ B oAEad g9 X (x<<d) §RT WEH B godl faRenfid fvan s g1 wigE fea
H1ofrg mafd & |1y el erda T & |
(m = maf¥id &1 &1 gaH)

1 1 1 1

2 2 3\2 3\2 2 \2
1 q 5 nepmd 3 2meomd 4 2q
( )(—zngomd3J ( )( o J @) =& | o

(1)




Frcos6 P
Sol.

Fix

Restoring force on proton :-

2Kg?
F = q Y§
@]
Y <<< d

2kq’y _ gy
Fr=—3"= 3
d 2mne d
2

__49g
2ngyd?
Angular Frequency :-
k
o=,—
m

2
w = q—3
2neymd

18. A soft ferromagnetic material is placed in an external magnetic field. The magnetic domains :

(1) decrease in size and changes orientation.

(2) may increase or decrease in size and change its orientation.

(3) increase in size but no change in orientation.

(4) have no relation with external magnetic field.

T TH e GBI Ui PIUS d8d JHEDI & H @ Sl 8 | GRS SIHT—
(1) 3R § T dern rffa=ars uRkdfda 8 |

(2) MHR | T I 9 FHdl & aAT sHHT Affa=arg uRafda g |

(3) MpR # g wfe fAfamms & d1g gRad= =8 8|

(4)U& 929 RO & B AU Pl T T8 ¢ |

Ans. (2)

Sol. Atoms of ferromagnetic material in unmagnetised state form domains inside the ferromagnetic
material. These domains have large magnetic moment of atoms. In the absence of magnetic
field, these domains have magnetic moment in different directions. But when the magnetic field
is applied, domains aligned in the direction of the field grow in size and those aligned in the
direction opposite to the field reduce in size and also its orientation changes.

19. Which of the following equations represents a travelling wave?

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




® ™
MOTION JEEMAIN2021 0t

Ans.
Sol.

20.

Ans.

Sol.

Ans.

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in

o & ¥ PIRN IR U FaRd dx Bl yelid Rl B |

(1) y=Ae*(vt+0)
(2) y = Asin(15x - 2t)

(3) y = Ae* cos(wt- 0)

(4) y =Asinxcoswt

(2)

Y = F(x,t)

For travelling wave y should be linear function of x and t and they must exist as (xxvt)
Y = A sin (15x-2t) — linear function in x and t.

A particle is projected with velocity vq along x-axis. A damping forces acting on the particle
which is proportional to the square of the distance from the origin i.e. ma = -ax?. The distance
at which the particle stops :

T HUT BT X - A&l B AR Vo I & 1 YeIUd e S 81 U HU1 R AGH 9o BRIRG & ol & 7ot fag

¥ g & o g § Ffd ma = -ax? 98 g0 R dF FU1 S S, BN |

1 1 1 1

2v, )3 3v2 )2 3v2 )3 2v2 )2
1 =0 2)| 2o 3)| 2Yo 4)| Vo
(1) (30(} ()(ZOLJ ()(ZOLJ ()(3(1
Bonus
_ vav
o dx
Vf Xf
IVdv:jadx
Vi Xj
Given - v; = v

Vf=0

X]=O

X=X

o

From Damping Force : a = -

Section B
A uniform metallic wire is elongated by 0.04 m when subjected to a linear force F. The
elongation, if its length and diameter is doubled and subjected to the same force will be
cm.
Uh G difcad IR @ 0.04 m dF il Sl 8 o 9 R Udh Y& 9 F ol 9 2 afe ar &
RIS AT A DI &1 AT BR FA gl RN Y T $HD] o=Tg H 83Tl UK ... JTHIER B |
2




Sol. 0 OHF

U
| >
~

U
I
<

; (1)

n length & diameter is doubled.
Al

_yx A (2
TRy (2)

1 +@)

o >

Wh

|

0.04
F/a_ Y
F/aA | AL
2/
0.04x2
AL
Al =0.02
Al =2x1072
LX=2
2. A cylindrical wire of radius 0.5 mm and conductivity 5x107 S/m is subjected to an electric field

4 =

of 10 mV/m. The expected value of current in the wire will be x>z mA. The value of x is .
T JIBR dR @ 5ar 0.5 mm der areddr 5x107 S/m 21 g9 10 mV/m & Ua fag@a &3 9 @

STAT B | AR H RIS AT A9 P MA B X BT AT o B |
Ans. 5
Sol. We know that

J=0cE

=J=5x10"x10x1073
= J=50x10*A/m?
Currentflowing ;

I =1Jx nR?

I = 50x10* xn(0.5x10°%)°

I =5x10*xnx0.25%x10°°
I =125%x107n

X=5
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3. Two cars are approaching each other at an equal speed of 7.2 km/hr. When they see each
other, both blow horns having frequency of 676 Hz. The beat frequency heard by each driver
will be Hz. [Velocity of sound in air is 340 m/s.]
q BR UH g B MR 7.2 km/hr, @ GAF o1 F 3 & 8, 59 I Uh R B &@d & a9 J 676 Hz.,
MR H1 & oI B | U $IZAR gRT G T8 g *mgfay | Hz grf|
[arg # ey &1 a1 340 m/s. &]

Ans. 8
ﬁ &

[A] B

Speed = 7.2 km/h = 2 m/s
Frequency as heard by A

' V+V

fi =, 0

L6 Y]
340+2j
340-2

f, = 684Hz

Sol.

fy = 676(

foeat =fa — T3
=684-676
= 8 Hz
4. A uniform thin bar of mass 6 kg and length 2.4 meter is bent to make an equilateral hexagon.

The moment of inertia about an axis passing through the centre of mass and perpendicular to
the plane of hexagon is x107! kg m2.

6 kg TIAM T 2.4 AR W UHEAM Udell B Pl AISHR FHAG YeHS I Ol 8 G@EM b 4
ST dTell TT YeYSl & ool & ofrdd 3fe] & URd: Sfecd ATeof x107" kg m®  ®|

Ans. 8
Sol.

el
MOI of AB about P : L, = 2+2/

Toll Free : 1800-212-1799
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I e, M L3
Hexagong — ““ABg — m"’%xz

_ 6 [24x24 24x24 3
1100|1236 36 4

= 0.8 kgm?
= 8x1072 kg/m?

5. A point charge of +12 uC is at a distance 6 cm vertically above the centre of a square of side
12 cm as shown in figure. The magnitude of the electric flux through the square will be
x10% Nm?%/C.
+12 uC &1 VS g Ml 12 cm 4ol & U& I & dw & $W IWHT I 6 cm g R &7 4 AR
Rerd 81 @ & fFraer aren fag@ weiaq &1 afamo x10% Nm?/C & —
Ans. 226
Sol. Using Gauss law, it is a part of cube of side 12 cm and charge at centre so;
o= =12C 5 ar9x109x10°
6g,  bg;

=226x10° Nm?/C

6. Two solids A and B of mass 1 kg and 2 kg respectively are moving withequal linear momentum.

The ratio of their kinetic energies (K.E.)a : (K.E.)s will be % So the value of A will be

Toll Free : 1800-212-1799
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Ans.

Sol.

Ans.

Sol.

1 kg @ 2 kg S&AM @ & 319 A 9T B 99 X |7 & a1 feefia 81 g9 1fast et (K.E)a
(K.E.)s @1 3rura %Eﬁ"ﬂl?ﬂﬂ:Afﬂﬂﬁ_&ﬁ"ﬂl

2

Given that, My = 1
MZ

Also, p; =p, =p

Also, we know that

The root mean square speed of molecules of a given mass of a gas at 27°C and 1 atmosphere

pressure is 200 ms™’. The root mean square speed of molecules of the gas at 127°C and 2

.X . .
atmosphere pressure is — ms™. The value of x will be

3
27°C T 1 AIYAYSAT &M@ W TP & TS G@HM B Vb I B IOl B @ " Jo g 200 ms™T § |

127°C M9 @ 2 dgAvSed @ W A @ el @ @ W qa dd = mst ¥ x @1 AW

NE
BT —
400 m/s
3RT,
Vrms Mol
200 - /M (1)
Mo

X 3R x 400
Also, —= |—F (2

5 v, (2)
-+

Toll Free : 1800-212-1799
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200 _ [300 _ F
X/ ﬁ 400 4

= Xx=400m/s

8. A series LCR circuit is designed to resonate at an angular frequency oy = 10°rad /s . The circuit

draws 16W power from 120 V source at resonance. The value of resistance ‘R’ in the circuit is

Q.
T 9ofisd LCR uRuy &1 S gl @, = 10°rad /s W AR &)1 & oy g /@ 2| uRue A
TR 120 V SAd 9 16W  wfad rar 71 uRuy # ufeRiyg ‘R’ &1 A9 Q BN |
Ans. 900
2
Sol. P= Ve
R
2
16 - 120 R~ 14400
16
= R =900Q
9. An electromagnetic wave of frequency 3 GHz enters a dielectric medium of relative electric

permittivity 2.25 from vacuum. The wavelength of this wave in that medium wil be

x1072 cm.
3 GHz omafd & ve Jgd g o’ Hald 9 2.25 Aufere dgd Wadl & Ue WRIAgde wiegq § yael
P 2| 39 WEH H g9 A Bl o] %102 cm 8rf |

Ans. 667

Sol. f =3GHz, & = 2.25

v=AM == v
f
C= !
VHogo
1 1
VA SNy W —
,fuoursosr f.\ f“ogo- g f

. C 3x108
Ffhr e 3x10° x\1x+2.25

= A =667x102cm
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10. A signal of 0.1 kW is transmitted in a cable. The attenuation of cable is -5 dB per km and cable

length is 20 km. the power received at receiver is 10*W. The value of x is

[Gain in dB = 10 Ioglo(i—oj]

0.1 KW &1 U ddhd Uh Had § FaRkd aId1 8| ddal &1 v (attenuation) -5 dB 9fd km & dm &9d
B orva1g 20 km 2| R ) ura oifdd 10*W ® x &1 J919 gl

[dB # gfg = 10 |oglo(i—‘_’j]

i
Ans. 8
Sol. Power of signal transmitted : P, = 0.1 Kw = 100w
Rate of attenuation = -5 dB/Km
Total length of path = 20 km
Total loss suffered = -5x20=-100dB
Gain in dB = 10 Ioglol;—0

-100=10Ioglol;—°

P
=log,, P—' =10
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