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A particle moving with kinetic energy E has de Broglie wavelength A. If energy
AE is added to its energy, the wavelength become A/2. Value of AE, is:
(JEE Main-2020)
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An electron of mass m and magnitude of charge |e| initially at rest gets
accelerated by a constant electric field E. The rate of change of de-Broglie
wavelength of this electron at time t ignoring relativistic effects is:

ATDB.uno

(JEE Main-2020)

Ans: (A)
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A particle is moving 5 times as fast as an electron. The ratio of the de-Broglie
wavelength of the particle to that of the electron is 1.878 x 10-%. The mass of
the particle is close to: (JEE Main-2020)

4.8 x 10-*" kg
1.2 x 10-8 kg
9.1 x 1031 kg
9.7 x 10-28 kg

ATDB.uno

Ans: (D)




An electron (mass m) with initial velocity v = vyi + v, is in an electric field

E = —E,k.If A, is initial de-Broglie wavelength of electron, its de-Broglie wave
length at time tis given by: (JEE Main-2020)

Ans: (C)




Particle A of mass m, = m/2 moving along the x-axis with velocity v, collides
elastically with another particle B at rest having mass my = m/3. If both
particles move along the x-axis after the collision, the change AA in de-Broglie
wavelength of particle A, in terms of its de-Broglie wavelength (A,) before
collision is: (JEE Main-2020)

1= 12

ATDB.uno

=2,
A =21

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
AAAAAAAA



An electron, a doubly ionized helium ion (He**) and a proton are having the
same Kkinetic energy. The relation between their respective de-Broglie
wavelengths A, A,,.., and A, is: (JEE Main-2020)

LY e <A <Ages

E Ap < AHe** —
Ae > Age++ > Ap
e >4 > dggers

ATDB.uno

Ans: (D)
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Given below are two statements:

Statement-I: Two photons having equal linear momenta have equal
wavelengths.

Statement-II: If the wavelength of photon is decreased, then the momentum
and energy of a photon will also decrease.

In the light of the above statements, choose the correct answer from the
options given below. (JEE Main-2021)

Both Statement | and Statelﬁ\e];glarmg

Statement | is false but Statement 11 is true
Both Statement I and Statement Il are false

. Statement | is true but Statement 11 is false Ans : (D)




The de Broglie wavelength of a proton and a-particle are equal. The ratio of

their velocities is: (JEE Main-2021)
4:3 N
[T
3 |
4:2 ATDB.uno
1:4

Ans: (B)
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An « particle and a proton are accelerated fromby a potential difference of
200 V. After this, their de Broglie wavelengths aré A, and A, respectively. The
ratio A /A, is: (JEE Main-2021)

h
Jam oy
ATDB.uno

A S

Ans: (D)




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 %‘ﬂm will be:
(JEE Main-2021)

proton

h
N M

el B
”\; M.V }\f g N




The de-Broglie wavelength associated with an electron and a proton were
calculated by accelerating them through same potential of 100 V. What should
nearly be the ratio of their wavelengths? (m, = 1.00727 u, m_,= 0.00055u)

(JEE Main-2021)
1860:1
(1860)%: 1
414:1
43:1

ATDB.uno

Ans: (D)




A particle is travelling 4 times as fast as an wavelength of a particle to that of
electron is 2 : 1, the mass of the particle is :-electron. Assuming the ratio of de-
Broglie (JEE Main-2021)

1/16 times the mass of e~

8 times the mass of e~

ATDB.uno

QoQ

16 times the mass of e-

1/8 times the mass of e~

Ans: (D)
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A proton and an a-particle, having kinetic energies K, and K_, respectively,
enter into a magnetic field at right angles. The ratio of the radii of trajectory of
proton to that of a-particle is 2 : 1. The ratio of K, : K« is : (JEE Main-2021)

1:8 U-
X = m
15
821
ATDB.uno
1:4
4:1

Ans: (D)




An electron of mass m, and a proton of mass m, are accelerated through the
same potential difference. The ratio of the de-Broglie wavelength associated
with the electron to that with the proton is :- (JEE Main-2021)

ATDB.uno

Ans : (C)
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What should be the order of arrangement of de-Broglie wavelength of electron
(A.), an a-particle (A,) and proton (A;) given that all have the same kinetic
energy? (JEE Main-2021)

Ae = Ay = Aq
e < A
A
Ae = Ay > Aq

ATDB.uno

Ans : (C)




An electron (of mass m) and a photon have the same energy E in the range of a
few eV. The ratio of the de-Broglie wavelength associated with the electron and
the wavelength of the photon is (¢ = speed of light in vacuum) (JEE Main-2020)

/
=

1(&)1/ .
c \2m ATDB.uno
c(2mE)1/?

1/2
)

Ans : (B)




A particle of mass 4M at rest disintegrates into two particles of mass M and 3M
respectively having non zero velocities. The ratio of de- Broglie wavelength of
particle of mass M to that of mass 3M will be: (JEE Main-2021)

ATDB.uno

Ans: (D)




A particle of mass 9.1 x 10-3! kg travels in a medium with a speed of 10° m/s
and a photon of a radiation of linear momentum 10-?7 kg m/s travels in

vacuum. The wavelength of photon is times the wavelength of the
particle. (JEE Main-2021)
ATDB.uno
Ans : (910)




A moving proton and electron have the same de-Broglie wavelength. If K and P
denote the K.E. and momentum respectively. Then choose the correct option:
(JEE Main-2021)

K, <Keand P, = P,
Ky =K, and P, =P,

Kp<l(eande<Pe ATDB.UHO

K,>K.and P, =P,

Q00

Ans: (A)
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The ratio of de-Broglie wavelengths of proton and deuteron accelerated by
potential V, and V,is 1 : V2. Then the ratio of V, to V, willbe  (JEE Main-2022)

ATDB.uno




An « particle and a proton are accelerated from rest through the same
potential difference. The ratio of linear momenta acquired by above two
particles will be : (JEE Main-2022)

VZ:1
2V2:1
4V2:1
8:1

ATDB.uno

Ans: (B)




A proton, a neutron, an electron and an «-particle have same energy.
If Ap A, A, and A, are the de-Broglie’s wavelength of proton, neutron, electron
and « particle respectively, then choose the correct relation from the following:

. (JEE Main-2022)
A JUSINR 2N . b
2 (KE
A <A, <A, <A, \f N\()
N ATDB.uno

K<hp=2,>2,
7§<=Ap=x,,=xa




An «a particle and a carbon 12 atom has same kinetic energy K. the ratio of their
de-Broglie wavelength (A, : A.,,) is: (JEE Main-2022)

ATDB.uno




The de-Broglie wavelength for an electron and a photon are A, and A,
respectively. For the same Kkinetic energy of electron and photon. Which of the
following presents the correct relation between the de-Broglie wavelength of
two? (JEE Main-2022)

& A, o A2

Ap * Ae ATDB.uno
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Is place - m away, the number of electrons emitted by photocathode would- [AIEEE - 2005]

(A) decrease by a factor of 4 (B*) increase by a factor of 4

(C) decrease by a factor of 2 (D) increase by a factor of 2

— ' . —— n——— . . " .
forddl wIEEa &1 | m 32 7@ fordl 912 awie Jia g/ wera fFan s 8| s/ 36 -y #a 1 5 m

(A) 4 & U g1 52 S0 (B) 4 = U BT =g SO
(C) 2 & Uk gRI W AU (D)) 2@ T BRI 9@ AT

Ans. (B)
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Statement-2 : by debroglie hypothesis, p = h/A for both the electron and the photon.

(A) Statement-1 1s true, statement-2 1s true and statement-2 1s correct explanation for statement-1.

(B) Statement-1 1s true, statement-2 1s true and statement-2 1s NOT the correct explanation for
statement- |.

(C) Statement-1 1s true, statement-2 1s false.

(D) Statement-1 1s false, statement-2 1s true.

FY-1 ; gfz fFd @[ a9 SI2E &1 e g9E 2 a1 3961 S g9 gdl 2

HYA-2: T ATEl IEFETH F ATEAR TeaA a9 Bl ® @ p = /i g 2

(A) F99-] 99 T, F93-2 399 T

(B) %99-] 99 %, $99-2 99 & F99-2Z &d--| =l 2| A Fid 2|

(C) 99-1 9 ¥, $99-2 § &, F99-2 F99-1 F1 &l A 7E Hal ¢

(D) 94| 9A T, F94-2 T T

Ans. (D)
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17, Aparticle ol mass 4m at rest decays into two particles ol masses m and 3Sm having non-zero velocities.

The ratio of the de-Broglie wavelengths of the particles | and 2 1s
fararary 9 fegd UF 4m TH9H 1 U& F9 m 991 3m TAEH 991 39 97 a7l a1 S0 5 &iga g
€1 A | q91 2 Fl E1-Fe! qUesA F1 9 2

! l

(A) (B) (C)2
2 4

Ans. (D)
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I8. A free particle with imtial kKinetic energy E and de-broglie wavelength A enters a region in which 1t

has potential energy U. What 1s the particle’s new de-Broglie wavelength?
U& Had F0 YRS Tfas Fe0 E 991 -0l ailesd A & 919 UF UH &3 ° Ya91 &l ¢ J8l 39!
(A) A(1-U/E) '~ (B) A(1-U/E) (C) A(1-E/U)"! (D) A(1+U/E)’

Ans. (A)

ATDB.uno
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potential difference of 100 V. After this, their de Broglie
wavelengths are A_and A , respectively. The ratio AJA, 10

the nearest integer, 1S

(IIT-JEE 2010)
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g | ',,lcllll\,.l\. (1 UL 111AO00 77 GLIN T1HIVIGL YVIVUVILY ¥V VUIIIIVD VY

iIVil 1
particle B of mass m/2 which 1s at rest. The collision 1s head
on. and elastic. The ratio of the de-Broglie wavelengths 4 | to
A, after the collision 1s

|
] )
Ag L

Ay e | 4) 4 23
(3) A (4) » - .
p 3 An (JEE Main 2017)
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