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SECTION -A
1. Match List I with List II.

List I List I1I

(@) Rectifier (i) Used either for stepping up or stepping down the a.c.
Voltage
(b) Stabilizer (ii) Used to convert a.c. voltage into d.c. voltage
(c) Transformer (iii) Used to remove any ripple in the rectified output voltage
(d) Filter (iv) Used for constant output voltage even when the input
voltage or load current change

Choose the correct answer form the options given below:
(1) (a)-(ii), (b)- (i), (c)-(iv), (d)-(iii)
(2) (a)-(ii), (b)- (iv), (c)-(i), (d)-(iii)
(3) (a)-(ii), (b)- (i), (c)-(iii), (d)-(iv)
(4) (a)-(iii), (b)- (iv), (c)-(i), (d)-(ii)
& L a1 gAl 11 & a1 gafed Sifg |

g 1 g 11
(a) feeam (i) A. C. dreedl &1 &9 A1 SATET B & forg ygad fohan Siam 2|
(b) RIEoR (ii) A. C. dieear @1 D. C. dicedt # yRadid &x= 4 Wgad fhar S

&
(c) TrFABER (iii) fediga fonfd dreear & fdt ) Rua @@ @1 gem # ugad
ERIBSIG) =
(d)  fheex (iv) Fa frfa dieear & forg wgeaa favan Siran & o9 [aelt dreean an
e g1 gRadia &
A9 Ry 0 Rgedl § 68 v R |
(1) (a)-(ii), (b)- (i), (c)-(iv), (d)-(iii)
(2) (a)-(ii), (b)- (iv), (c)-(i), (d)-(iii)
(3) (a)-(ii), (b)- (i), (c)-(iii), (d)-(iv)
(4) (a)-(iii), (b)- (iv), (c)-(i), (d)-(ii)
Sol. 2

(a)Rectifier:- used to convert a.c voltage into d.c. Voltage.

(b) Stabilizer:- used for constant output voltage even when the input voltage or load current
change

(c) Transformer:- used either for stepping up or stepping down the a.c. voltage.

(d) Filter:- used to remove any ripple in the rectified output voltage.
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2. Y = A sin(ot + ¢) is the time - displacement equation of a SHM, At t = 0 the displacement of
the particleis Y = % and it is moving along negative x-direction. Then the initial phase angle ¢
will be.

WWWTT%H%Y=ASin(mt+¢O)Wﬁ?WWW§It=0tl'\’Eb'UTEb"[ﬁN%qu71'Y=%?Héﬂ
JB FOTHB X a2 & orgfaw wfcrela & URMI® dell BT ¢ BT |

T T 2n 5n
(1) 3 (2) 3 (3) 3 (4) 3

Sol. 4

| yE A/2 N\
| 0 : /
-A A A

Extreme position .Y == Extreme position
Mean position 2

The initial phase angle ¢, =n -

T
6

5n
6

3. Two identical spring of spring constant '2K' are attached to a block of mass m and to fixed
support (see figure). When the mass is displaced from equilibrium position on either side, it
executes simple harmonic motion. Then time period of oscillations of this system is:

"2K' B e @ Q1 e R m S| @ Uh wdie 9 a1 ReR g2 gRI I el 83 ¢ (o <W) o«
S B ArgaRe] RfY I gl faxenfud fbar S 99 I8 WRa omdd 7fd &xal =1 39 g & qradl &1
eIl a1 ¥ |

2k m 2k
00000 0000

AN,

m m m m
) =™ @) =2 ) 2T @ 20T

Sol. 1

2K 2K

Dut to parallel combination K¢ = 2k + 2k
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= 4k
T=2n |
off
—2q |
4k

m
T =n.|—

The wavelength of the photon emitted by a hydrogen atom when an electron makes a transition
from n = 2 ton = 1 state is:
U BISRIo URHTY] §RT ScAfSid BITIH @l a3 Qe &1 811 O Udh Seldgld, 3favei n = 2 A n = 1 § HHAY

BT B |

(1) 194.8 nm (2) 490.7 nm (3)913.3 nm (4) 121.8 nm
4

AE = 10.2 eV

hx_c = 10.2 ev

hc
(10.2)e
_ 12400
~10.2
= 121.56 nm
~ 121.8 nm

In a ferromagnetic material, below the curie temperature, a domain is defined as:

(1) a macroscopic region with consecutive magnetic diploes oriented in opposite direction.
(2) a macroscopic region with zero magnetization.

(3) a macroscopic region with saturation magnetization.

(4) a macroscopic region with randomly oriented magnetic dipoles.

TP g gRod yered H R’ Y b A SR Bl i R aReiii #Rd © |
(1) faudd feen 9 sfAfe=fa waa gy faga & A1 U gedg &3,

(2) I grdhed & A1 G &

(3) I« gHhed b AU Uh G &

(4) srefes sfafanfa gear feya & @ ve gei a5

3
In a ferromagnetic material, below the curie temperature a domain is defined as a macroscopic
region with saturation magnetization.




MoTioN

6. The point A moves with a uniform speed along the circumference of a circle of radius 0.36m and
cover 30° in 0.1s. The perpendicular projection 'P' form 'A' on the diameter MN represents the
simple harmonic motion of 'P'. The restoration force per unit mass when P touches M will be:

0.36m 3= & e ga @1 uR & 3rgfew e 99[ ara & W el fag 'A' ¥99 0.1sec. # 30° &7
TT BT & | oFdd U8 P, A 9 &g MN R 'P' &) IR 3mdd g 1 yef¥id wxar g1 ufd sahrs gHH
YT g1 a1 8 519 P, M ¥ T3t & |

A
0.1s
M 0.36m 30° N
w
(1)100 N (2) 50N (3)9.87 N (4) 0.49N
Sol. 3
A
0.1s
0.36m 30° N

=<
o
o

The point a covers 30°in 0.1 sec.

Means g—>0.15ec.

;01
T
6
2 = —> 0'1X6x2n
T
T=1.2 sec.

We know that o = %

0= —

Restoration force (F) = mo’A
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Then Restoration force per unit mass [%) = w’A

RS

= 9.87 N

The stopping potential for electrons emitted from a photosensitive surface illuminated by light of
wavelength 491 nm is 0.710 V. When the incident wavelength is changed to a new value, the
stopping potential is 1.43V. The new wavelength is:

491 nm TR & YHRI R IR Udh UHel GUTe! 9 ¥ Scafeid golaga & forg ARie fawa 0.710 V.

2| o9 amufad avvieed @1 uRafda fear Siu a9 PRI Ay 1.43V. &1 Sirdr 81 98 a= < erfY |

(1) 400 nm (2) 382 nm (3) 309 nm (4) 329 nm
2
From the photoelectric effect equation
hc
— =¢ + ev
v ¢ °
so ev, = E—(I) ...... (i)
1
hc .
ev, = ——¢ ... i
o = 5 b
Subtract equation (i) from equation (ii)
hc hc
ev, —ev, = ———
1 2 }\‘1 7\‘2

491 7,
072 1 1

1240 491 1,

11 072

A2 491 1240

% — 0.00203 + 0.00058
2

1~ 0.00261

7\'2

% = 383.14

A2 ~ 382nm




Sol.

A charge 'q' is placed at one corner of a cube as shown in figure. The flux of electrostatic field E
though the shaded area is:
T e 'q' o H SUUTAR U6 €9 @ U I R IW@T g3 B | BiAfehd &3 & Yoral ReRagd &3 E &1

FART BT —

e
a >Y
X

(1) 4;‘80 (2) si (3) zjso (4) 41
3
= 2280
br = [2280 " 2280] %
br = 24?80

A sphere of radius 'a' and mass 'm' rolls along horizontal plane with constant speed vg. It
encounters an inclined plane at angle 6 and climbs upward. Assuming that it rolls without

slipping how far up the sphere will travel ?

'a' F3rsg1 den 'm' SH BT U el A ATl vo P A1 &S T b AR Jabal 8| I8 O PV B I
Jol R SR FSd1 & I8 A9d gy b I8 a1 fherel SR &1 3R bl =em —

/
v

2 2 2
(1) 22 (2) 2% (3) 2 (4) =2
gsin® 7gsin® 5gsin© 2gsin®
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2

7
Vo ], NTA answer (2)

Bonus, our answer

10gsin®

/
5" 4

5 —

From energy conservation

2
7 v,

10 g
from triangle, sind = %

then h = /sin®

2
/sing = 7 %
10 g

¢ = l UOZ
10 gsin©®

Consider the diffraction pattern obtained from the sunlight incident on a pinhole of diameter
0.1 um. If the diameter of the pinhole is slightly increased, it will affect the diffraction pattern
such that:

(1) its size decreases, but intensity increases

(2) its size increases, but intensity decreases

(3) its size increases, and intensity increases

(4) its size decreases, and intensity decreases

0.1 ym &N & Ue B8 (UFeid) R ufid GEuerRl ¥ e fadas ufiey ura ern & | afe fUsia &1 2
P Bl 9¢1 a1 WY a9 I8 fAdas ufer &1 g9 YR ywifad & s —

(1) SHPT MBR TSI oAfh draal 9 SIgHT |

(2) BT MBR G i drgdl Te ST |

(3) SHBI JAMHR ST TAT Aladl d@ ST |

(4) SHPT JAMHR G TAT dldal °gS S |

Toll Free : 1800-212-1799

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




Sol.

11.

Sol.

12,

1
Sino = 1.22)
D

If D is increased, then sin6 will decreased
. size of circular fringe will decrease but intensity increases

An electron of mass m. and a proton of mass m, = 1836 m. are moving with the same speed.

The ratio of their de Broglie wavelength Aetectron will be:

Proton

Uh ZIdg™ B SFAM Me T WIS &1 G999 m, = 1836 m 991 arad & A Wfefliad g 91 aiffa

; A
chquj DI \ﬂ‘ll‘”d electron ‘@lTﬂl

(1) 918 (2) 1836 (3)

2

Given mass of electron = me
Mass of proton = m,

- given mp = 1836 me

From de-Broglie wavelength

— 4) 1
1836 )

_h_nh

p mv

7"e _ mP

kp m,

_1836m,
me

k_e =1836

}\‘P

thermodynamic process is shown below on a P-V diagram for one mole of an ideal gas. If
V, = 2V, then the ratio of temperature T,/T; is:
UH Al ey 9 & foIv P-V  IRE W UHh IHFIT & UhH =Id g1 /™1 8| Ife V, = 2V, 8 d9 g &l

SRCIN] T,/T, BT —

P
A 1(PViTy) PVY2=constant

2(P,V,T,)

Vi V,

1 1
1) — 2) = 2 4x/2
(),—2 ()2 (3) (4)
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Sol. 4

P
A 1(PViTy) PVY2=constant

2(P,V,T,)

Vi Va

From p-v diagram,

Given PvY/?

= constant = ... ()
We know that

Pv = nRT

P o (I)
v
Put in equation (i)

(%) (v)¥? = constant

—
8
<

I
IS
o <[] °
<

L_ 2%
Tl Vl
L_gp
T1

13. A stone is dropped from the top of a building. When it crosses a point 5m below the top,
another stone starts to fall from a point 25m below the top, Both stones reach the bottom of
building simultaneously. The height of the building is:

TP JoR Bl U ARG & HU RR A R SIA1 81 9 I8 Ju) RR A 5m =19 0 fag 4 JoRal & 9

3 PV S RR A 25m 1 U& fag & ARA1 g% @=al 8 Q1 IR gARA & Ue WR U 1 Ugad & |
SARA &1 HTS T |

(1)45 m (2)35m (3)25m (4)50m
Sol. 1

Toll Free : 1800-212-1799

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




14.

Sol.
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A A .
1 |5m
X I*t particle

25m Hab laiaiaiatabatate -1/
IZOm u; = 10m/s
h]: $II”“I particle

For particle (1)

20+h = 10t + % g2 (i)
For particle (2)
1 5 .
==-gt- .. i
> 9 (i)
put equation (ii) in equation (i)
1 - 1
20 + = gt° = 10t + =gt
2 g 2 g

t = 2sec.
Put in equation (ii)

1
h == gt?
> 9

=L xi0x22
2
h =20m
the height of the building = 25 + 20 = 45m

if a message signal of frequency 'f,,' is amplitude modulated with a carrier signal of frequency
'f' and radiated through an antenna, the wavelength of the corresponding signal in air is:

"Fo' AMART BT TP WY Hhd 'f AGRA D Th aRS Gbd B A1 MAH ASford BaT 8| dAT b YA g
fafeRa grar 2 | arg § S=fyd dad @ aveed Bl —

c c c c
(2) (3) — (4) 7

fo+ £, fo—-f, fo c

(1)

4
Given frequency of massage signal = fq
frequency of carrier signal = f.

the wavelength of the corresponding signal in airis = A = fE
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15. Given below are two statements:
Statement I: In a diatomic molecule, the rotational energy at a given temperature obeys
Maxwell's distribution.

Statement II: in a diatomic molecule, the rotational energy at a given temperature equals the
translational kinetic energy for each molecule.

In the light of the above statements, choose the correct answer from the options given below:
(1) Both statement I and statement II are false.

(2) Both statement I and statement II are true.

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

(4) Statement I is true but statement II is false.

BIEICUC R

PUT — 1 TP fGuRAES 1] 4§ Iy Y a9 R goiF ol Jaqdel fadRe &1 arei 1 $Ra |

PAT — 2 1 UG fguRmAifvgs o] § Ry MU 99 W goUiF Sl URAd A9 & Iy IRl sl Soll & a_TeR
&Il 2 |

SRIF AT & <4 A A9 Ry 7 el I |81 fawe gy |

(1) @ I g1 & II 1 TTerd ® |

(2) B I g1 & II S 9 B |

(3) U9 I ToId ® offehd, B 11 9 7 |
(4) B I 9 ®, afpd & 11 Tad B

Sol. 4
The translational kinetic energy & rotational kinetic energy both obey Maxwell's distribution
independent of each other.

T.K.E of diatomic molecules = %kT

R.K.E. of diatomic molecules = %kT

So statement I is true but statement II is false.

16. An electron with kinetic energy K; enters between parallel plates of a capacitor at an angle 'a’
with the plates. It leaves the plates at angle 'B' with kinetic energy K,. Then the ratio of kinetic
energies K; : K, will be:

Ky Tfas Soil & 19 U goldei= U AR ©ic GuIRT & @il & 1 'a’ BV IR Yd9 &Rl 8 | I8 <l

A B BT R RS FHoll K, & A1 qreR Adberar g | st Horiell @1 gurd Ky @ Ky 81T |

sin’ B 2 cos’ B (3) cosp (@) cosp

cos? a cos? a sina cos a

(1)

Sol. 2
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17.

Sol.

Ol
7

K1,V1

Vi1 COSa

"+ Vi COSOL = V,COSB

v, cosp

V1
vV, COoSa
Then the ratio of kinetic energies

1
—mv

2
k2 H(BJ
K, lmvzz Vv, cosa
2
k, _cos’p
k, cos’a

An LCR circuit contains resistance of 110Q and a supply of 220 V at 300 rad/s angular
frequency. If only capacitance is removed from the circuit, current lags behind the voltage by

45°, If on the other hand, only inductor is removed the current leads by 45° with the applied

voltage. The rms current flowing in the circuit will be:

U LCR ulRuer § 110Q &1 ufeRig & 91 220 V dree ©) 300 rad/sec. 1Y amafd &) dwrs © | afe afRuer
I dad qUIRT B 8T &1 WU d9 gRT diecdl ¥ 45° gRT ugg V&) B | Ife Pdadl IR 8l &1 oY d9 gRI

IRIfUG dreed & 45° 31 W&l B | uRu # yaifed v @19 g1 g1 81 |
(3) 1A

(1) 2.5A (2) 2A
2
Since ¢ remain same, circuit is in resonance
Vrms
S Ikms =
z

_ 220

110
Irms = 2A
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Sol.

19.
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For extrinsic semiconductors: when doping level is increased;

(1) Fermi-level of p and n-type semiconductors will not be affected.

(2) Fermi-level of p-type semiconductors will go downward and Fermi-level of n-type
semiconductor will go upward.

(3) Fermi-level of both p-type and n-type semiconductors will go upward for T > T K and
downward for T< TgK, where Tg is Fermi temperature.

(4) Fermi-level of p-type semiconductor will go upward and Fermi-level of n-type
semiconductors will go downward.

e gareId & forg 519 ST @ruffisTon) ¥R derr o 8

(1) p T N UBR JGATaId & HBHI WX JHIfAd &1 BiT |

(2) p UPR AgATAD B BH WR G S 91 N YHR AgaTeld & HH WX 96 ST |

(3) p YBR TAT N YR SFT garaidl @ BH W)k T > Tr K & v 98 St den T< TeK, & fog &9 8
SITGH STl Te ®HT g 2 |

(4) p UPR g ATAB] B BHT WX 96 ST dAT N DR g aATidh] & BH &R G S |

2

In n-type semiconductor pentavalent impurity is added. Each pentavalent impurity donates a

free electron. So the Fermi-level of n-type semiconductor will go upward .
& In p-type semiconductor trivalent impurity is added. Each trivalent impurity creates a hole in

the valence band. So the Fermi-level of p-type semiconductor will go downward.

The truth table for the following logic circuit is:

forr arfes aRuy & forv I Iroh & —

Ae D_
B
|/

)

B®

AlB|Y AlB|Y AlB|Y AlB|Y
001 0(0(0 0(0(0 001
0(1(0 011 0|11 0|1]0
(1) 101 (2) 1/0(0 (3) 101 4) 1/0(0
110 1)1 110 111




Sol. 4

Ae

B
. | —

IfA=B =0thenoutputy =1

IfA=B=1thenoutputy =1

Topic-Unit & Dimension
Subtopic-(P02) (Dimension)
Level-Easy

20. If 'e' is the electronic charged, c is the speed of light in free space and h is planck's constant,

2
e

the quantity iu has dimensions of :
4ne, hc

ef

aﬁ{'e'sﬁ@?ﬁmmﬂﬁ,cgwmﬁwaﬁwﬁawh@ﬁzﬁﬁem'fﬁ‘a*raaﬂﬁfL @ fam

4ne, hc

B |
(1) [ LCT] (2) (M°L°T°] (3)[MLTY (4) [MLT]
Sol. 2

Given

e = electronic charge

c = speed of light in free space
h = planck's constant

L& ke i
4ng, he he 22

= dimensionless
= [ MO LO TO]
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Sol.

Sol.
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SECTION - B

The percentage increase in the speed of transverse waves produced in a stretched string if the
tension is increased by 4% will be %.

Th a9 SN H I TWH TR @ A H ufaerd afg % Bt af a9 &1 4% gr1 9e1 f&=n

SN
2
Speed of transverse wave is

v= [T

9]
nyv = lZnT—lznp
2 2

Av_ 14T

v 2T

= 1)(4

2
AV _ 20
\Y%

Two small spheres each of mass 10 mg are suspended from a point by threads 0.5 m long.
They are equally charged and repel each other to a distance of 0.20 m . Then charge on each of

the sphere is %xlO’SC. The value of 'a' will be

A% 10 mg SIHE & <1 B Mol 0.5 m o Th 91 gR1 Ua fag & fatffad &1 3 99 mafdid & e
Th §AR B 0.20 m 0 dF Ufddifad axd B UAE Mo W SMae %xlO*SC g1 'a &1 AW

B |

20

Tsinezki2




, tanemgr’

k
otang=21 -1
0.5 5
, 1 10x10°x10x0.2x0.2
q ==x
5 9x10°
q:_Z\E x1078
3
after comparison from the given equation
a=20
3. The peak electric field produced by the radiation coming from the 8 W bulb at a distance of 10
m is % ,,%% The efficiency of the bulb is 10% and it is a point source. The value of xis ___.
T

8 W deg 9 o 2 fafesor g 10m§®®sm~1ﬁ1@?qgn&#ﬁ%fﬁcl%‘maﬁaﬁ 10% & qen

T m
IE TP fag G B x & 9F BT |
Sol. 2

I= %Ceo E02

8 1
== xCx

4nx10° 2 d,C

o
e, = 2 [P
10V =«

=>X=2

2
x Ej

4. Two identical conducting spheres with negligible volume have 2.1nC and -0.1nC charges,
respectively. They are brought into contact and then separated by a distance of 0.5 m. The

electrostatic force acting between the spheres is x 10 N.

. 1 .
Given : 4 =—— _ Sl unit
[ g, 92 10° ]

TG AT B Q1 A ATAfbd el TR 3MAY Ha: 2.1nC @1 -0.1nC 81 = 0 § A9 H 1 Sl
g R 0.5 m g gRI fawaw a1 Sran & | Mell & 7ey Hrivd ReRr fAgder 9d x 10PN 2|
Sol. 36
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When they are brought into contact & then separated by a distance = 0.5 m

Then charge distribution will be

1nc 1nc

N
V,

The electrostatic force acting b/w the sphere is
kg,q
F, = —rlz 2
_ 9x10° x1x107° x1x10”°
(0.5)°

= 299,10
25

Fe =36 x 10°N

The initial velocity v; required to project a body vertically upward from the surface of the earth

to reach a height of 10R, where R is the radius of the earth, may be described in terms of

escape velocity ve such that v; = \EX v, . The value of x will be

gel @) FIg ¥ 10R HdlS & SEaleR HUR 1 AR T a¥ b YAl o & oy snmawad uRf™& v a7 2 |
WRqaﬁaﬁﬁw%|Waﬂue$qﬁﬁaﬂsﬂm%ﬁsui=\Exoexao‘rm:f B |

10

1

V, /!\\l/h=1OR




Here R = radius of the earth
From energy conservation
-Gmm 1, -Gmm

—mv- =
R +2 ' 11R

1, 10Gmm
mv° = —
2 ' 11 R

20 Gm,
11 R

10 . 2Gm
V; = 7V " escape velocity v, = = =

Then the value of x = 10

+0

6. A current of 6A enters one corner P of an equilateral triangle PQR having 3 wires of resistance
2Q each and leaves by the corner R. The currents i; in ampere is

6A aﬁwnguﬁ?‘ra%éﬁﬁmaﬁwﬁlﬁaPQRzﬁwﬁﬁPﬁmwmaﬁﬁR@rw

frpadl 81 g7 i; UffoR # |
6A
2Q
. P
11 i
20 20
Q 20 R
Sol. 2
6A
2Q
P

20 S e —>

Ri =40

20

Toll Free : 1800-212-1799

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




® ™
M OTI o N JEE MAIN 2021 25" Feb. 2021 | Shift 2

Sol.

Sol.
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The current i; = R, i
R, +R,
= 2 x 6
[4+2]
11 = 2A

The wavelength of an X-ray beam is 10 A. The mass of a fictitious particle having the same

energy as that of the X - ray photons is %h kg. The value of x is

X - fxor go1 e <ed 10&%,WW$WWW§WX-W®@H$W%hkg%‘l X

CalIE| =

10
Given wavelength of an x-ray beam = 104

_hc_
===

2

E mc
h
m=_
CcA

The mass of a fictitious particle having the same energy as that of the x-ray photons = ghkg

>
|

ey

W x

3
X=_
CA
_ 3
3x10%x10x107*

x =10

A reversible heat engine converts one- fourth of the heat input into work. When the
temperature of the sink is reduced by 52K, its efficiency is doubled. The temperature in Kelvin
of the source will be .

TP ISHAT ST 919 T drerrg aeh &1 @ a1 § uRadid axar 81 e &1 d 52K, gRT e Srar
2| TU1 SHD! qeTc &1 YAl Bl Sl & WA Bl diead H A9 BT |
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l 1 (Tl _52)

Two particles having masses 4g and 16g respectively are moving with equal kinetic energies.
The ratio of the magnitudes of their linear momentum is n:2. The value of n will be

4g T 16g SIAM & Q1 BV HHA: FAM TSl SHoll & A1l el B | 396 YT GIT B yRATT BT U
n:2 8| n & A9 BT |

1

-+ relation b/w kinetic energy & momentum is

P = J2mKE (- KE = same)
m,

xQ =QxP, the angle between P and Q is 6(0° < 6 < 360°). The value of '0' will be____.
e PxQ=QxP d9 P a1 Q & He7 ®197 081 (0° < 0 < 360°) '0' &1 A9 _____ &1 |
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Onlyif P =0

orQ =0

The angle b/w P & Q is 0(0° < 6 < 360°)

So 6 = 180°
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